WO 2010/ 106081PCT/ EP2010/ 053417 PI PERI DI NE DERI VATI VES AS NK3 RECEPTOR
ANTAGONI STS The present application relates to conpounds of fornmula wherein
| R is 5woanwlioessihet eroaryl, which are optionally subgtirterbe&dobssihal ogen
| ower al kyl substituted by halogen, or is CH2)"-cycloalkyl and nis 0, 1

or 2, lower alkyl, |ower alkenyl or 10- |ower alkyl substituted by
hal ogen; R2 is CRR -aryl or heteroaryl, which rings are optionally
substituted by hal ogen, |ower al kyl, |lower alkyl substituted by hal ogen or

cyano, CRR -cycloalkyl, 15- CRR -lower alkyl, or is NRaryl or
NR- heteroaryl, which rings are optionally substituted by hal ogen, | ower
al kyl, lower al kyl substituted by hal ogen or cyano, or is NR-cycloal kyl, or

3 1L Lo O G N SRR IS,

and R are independently from each ot her hydrogen, CH2),i-cycloal kyl, |ower
al kyl, I ower alkyl substituted by hal ogen or hydroxy, or both Rand R form
t oget hdrhewiresant appliesdiopaplates dhrarapamaie pt fovaylagr e attached a cycl oal kyl ri ng;

is aryl, heteroaryl or hetiééfzfloglkyl, which rings are optionally
)

substituted by | ower 5al kyl or is cycloalkyl; is aryl, heteroaryl or
het erocycl oal kyl, which r »ptd onal |y substituted by | ower al kyl,
pbstituted by hal ogen, cyano, am no,
ger al kyl or =0, or is cycloal kyl; or

oy eof . 10The invention includes all
stereoi soneric forns, including i dual di astereoi soners and enanti oners
of the compound of forrmula (I) as ‘we as racef ¢ and nonracem c m xtures

t her eof . . It has been found that the present conpounds are high
potential NKREWR eceptor antagonists for the treatnent of depression, pain,
psychosi s, Parkinson's disease, schizophrenia, 15 anxiety and attention
deficiﬁyhyegractivity di sorder (ADHD). The three nmain manmal i an

t achyki ni ns, substance P (SP), neurokinin A (NKA) and neurokinin B (NKB)

bel ong to thelbandttnpasd, Wikl aReptivatas sibaitueg by helogomenc GG stibdtitutedby

pent apepti de sequence of Phe-X-Ady-Leu-Met-NH2. As neurotransmtters, these
pepti des exdRlOZERATAS i ol ogi cal activity via three distinct neurokinin (NK)
receptors t . - 2 20 NK-3. SP binds preferentially to the
NK- 1 receptgggﬁgﬂéé?%%ﬁﬁgnmépZIgﬁ’ NKB to the NK-3 receptor. The NK-3
receptor islotmndot,eri zed by a predom nant expression in CNS and its

i nvol venent .in the nodul ati on of the central nonoam nergic system has been
shown. Thes®WH¥3b&MYi%s nmake the NK-3 receptor a potential target for
cenfg al neryRus J8%3 LRk SObARNSeuch as 25 anxiety, depression, bipol ar

di sorders, Parkinson's di sedse, schizophrenia and pain (Neurosci. Letters,
2000, 283, 185 -188; Exp. Opin. Ther. Patents 2000, 10, 939-960;

Neur os®’endse, 1996, 74, 403-414; Neuropeptides, 1998, 32, 481-488).

Schi zophreni g i,s one of the major. neuropsychiatric disorders, characterized
by severe ahttRcrIr¥frOCiEM Y} g?wﬁam&m@t%ﬁg %}@é%teéﬁaw?%&egéaw dreet s
about 1 % Q{W&Qﬁ(y\{\@l{ﬂsm&ewl@éejﬁ%cyaﬁ@ 2010/ 106081PCT/ EP2010/ 053417 - 3-
Synptons begin in early addlthood and are foll owed by a period of

i nt er per son&RRdrgclalkiyhl dysfunction. Schi zophrenia manifests as auditory
and. vi sual | J,uci nat.j ons,. paranoi a, del usions (positive synptons), blunted
af f ect deb?@géﬁBW?rﬂkﬁeﬁ%ﬁia, poverty of speech, nenory and attention
deficits asNiehlyl 3SNROgk@bard, WHAMBIs A 88 &I ME sSOSITREQTBY halSFQ! 109RE AlSS
scientists and clinicians have made efforts with the aimof discovering an
i deal agentovaalsyhsulshHarerohadeganalr cyawapnisitRsclegkyzoplsr eni a. However,

t he conpl exi t f_the di sprde L i of synptons, has
hanpered t ﬁb%déngf b P t? %&n"sléﬁ%lf gﬁlgc}heagﬁgptiog%g}' yfb%%ug%%?yl@ﬁ{é?%t eristics for the
di agnosi s of schizophrenia and no single synptomis consistently present in
al | patp’entsshydesuen @6 Wkrlayksyltdre di agnosi s of schi zophrenia as a single

di sorder or as a 10 variety of different disorders has been di scussed but
not yet resolved. The major difficulty in the devel opnent of a new drug for
sch2 ofitiraediRa fosn tdgethenwith dtie Nrowh ealgbichbibet art htadhad s €, Rditiydrat LHeisoindohi s

di sease. Sonme neurochem cal h t.heses have_ been,proposed on the basis of
bhar macol o8 BAIOT a1t AAROHA PPOTal RS bar b BHE P CBr B eopondi ng

t herapy: the dopam ne, the serotonin and the glutamate hypot heses. But
taking into account the conplexity of 15 schi zophrenia, an appropriate
multireceptor affinity profile mght be required for efficacy agai nst
positive and negative signs and synptons. Furthernore, an ideal drug

agai nst schi zophreni a woul d preferably have a | ow dosage al | ow ng

once- per-day dosage, due to the | ow adherence of schizophrenic patients. In
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| ower al koxy, hal ogen, | gueN_al ky
C(0)- lower alkyl, C(0)NMH2, %0)2
to a pharmaceutically active salt



The term "cycl oal kyl" denotes a saturated carbon ring containing from3-7
carbon atons, for exanple, cyclopropyl, cyclobutyl, cyclpentyl, cyclohexyl,
cycl oheptwb,2oenmdeishe | i ke. The term "aryl"” denotes a cyeCiI®EpraromsisitT

hydr ocar bon radi cal consisting of one or nore 30 fused rings containing

6- 14 carbon atonms in which at |east on€-ring is aromatic in nature, for
exanpl e phenyl, naphthyl or 1,2, 3,4-tetrahydronaphthal enyl. Preferred is

the phenyld RT &y @ndeFendenﬂJ Rent @kHoHe hedrogény ICH JleneirkyR 16Wel dlkylalo¥at i C
hydrocarbon radi cal consisting of one or nore fused rings contalnlng 5-14

ring at ons alkyl srsiitimdpycdwinggn et hydoxg.eropHGR andRs formmtogphemvidh theyggrbon

2010/ 10608 4 ring is aromatic in nature, and
whi ch contéf%g&§§g@%§£9%%%é70h(IaL %%%$ﬁggﬁécted fromN, 0 or S, for
exanpl e qui noxal i nyl, dihydroisoquinolinyl, pyrazin-2-yl, pyrazolyl,

2, 4- di hyT opyrazol-3-one, pyri di nyl, isoxazolyl, benzo[ 1, 3] di oxol ,

[1.3. 4]di azol, pyridyl, pyridazinyl, pyrimdinyl, benzotriazol-5-yl,
benzoi mMddzie |a1¢§5,-l}dt€;r0{u”j{ | @, eroxymdtiadiad| which fiig8ard optcadliyapbitit@ey by lower
5[1,2.4]triazpl-1-y triazolyl, [1,6]naphthyridin-2-yl,

i mi dazol 4, %&Eff%rﬁlﬁ) rﬁ%L%d%”‘ lt etrazol yl, thiazolyl, oxazolyl, thiadiazolyl,
thienyl, furyl, pyrrolyl, imdazol-Il-yl, or benzofuranyl. Preferred

het er oapyN group is pyridine-2,30r 4-y|. The term "het erocycl oal kyl "
denot e al kyl ring, wherein one or two carbon atons are replaced by N, S
or 0, f eixafm|I%térbﬁ'yf@ﬂﬁe@é‘lﬂbdfb@lc@dﬂ@&ﬂﬁhwlﬂﬁh@@ﬁjeio!prnallBﬁhuHs]tiﬂlhtaa epawek-yl, 10
pi per azi nyl oI|d|nyI pi peridin-| - tetrah dr of uranyl
t et rahydroflm’gfykﬁ’é siyalkoxyi brdpgean fower glkyl @WSB olailagen, gano, arhino, C(O)-

1, 1- di oxo- hg@qf D, L1y acceptabl e acid
addi tion s§1tsg/ (gﬁes s%kpéxaﬁ¥hﬁ{no?gggégﬁgﬁﬂ6%ggénlc acids, such as
hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric

aci d, h@hﬂhpmaﬁmdﬂnkwmpamﬁ@@@udmmﬁmlelc acid, acetic acid, succinic acid,
tartaric acid, nethanesul fonic 15 acid, p- toluenesulfonlc acid and the

i k) Preferred ddporriten didusienal sserolspresie deims, nchding indwedugt formul a 1a
hal RY ot her
nyclr ogen eyt ert fnd liiners SRS Rholnd B S IATPRART dohuo T iR ich
haIogemmmnnhydnoxytmﬁﬁﬂboth R and R' forn1together with the carbon atomto
whi ch they tta heg cl oal k rlna 2010/agg@?éPCT/EP2010/053417
-6- is aryl, T sy é%ﬁw thjt e R RRAR yfre hyeh RHent FeCeBI9Fi onal |y
Substi tyht, ggn@eg FOIANE fre@hitHt of dd y&:gmﬁllﬂa%?bsyéhak@qea@klné&lwe&s@és@yskhé&mgma ut ed
by hal oge cyano, amno, C(0)- lower a S(0) 2-1 ower al kyl or
=0, l%or ahsletwaﬂdcaaﬂektydu daﬁcltehyphactm\atyehsqrd@cl (IAjDIHa)l ve salt thereof. 5
Preferred c nds of for are t f ol

T[4 (5 et RIS 3 weariad By s il e TR ASME- car box
ylic agigrok{n® BYNKEERmEb i ﬁnﬁl@"dihﬁeuropeptldes sharing the common COOH-terminal
1-[4-(3-nmethyl -[1, 2, 4]oxad|azol 5-y1)-benzoyl] - 4- phenyl - pi peri di ne- 4- car box
ylic adeatapgrside Eeqtpn@mg/ﬂ Phet Xy ly=Leonr Met-Wlo. As neurotransmitters, these peptides exert

1 ( g;‘ itﬂl o0 o%‘ct%ﬂﬁf‘g@ty aCt%;et%oc{Mijf)ct HRHERN (N RELL PR e f &Y RRXY i€ Al d

[26 ( CNmzat Ely Ibirldd p2sféeamieltli tazid NE= Y tdcepof) /A Jto el IyAndINKBItb dha M€K 43 car box
lic acid [(S)-1-(4- fluoro-phenyl)-ethyl]-am de
- (4" - fP¥8I%- bi phenyl- 4- car bonyl) - 4- phenyl - pi peri di ne- 4- carboxylic acid

1-
y
1
S) - 1- (4-f ly@an , .. .
2 Ch-11 or o houy Ty Tt REe et TS gy SyRFdon n N3, - i per
ne- 4- Cam\hxbmnhem: iraihi andpBtiod o Heroghtratrhyropsamrgic system has been shown. These
)]/'| I[g g%r%n&t h%)m%lf é%é#y ?%kgzg %po@ﬁ{l%}éarggtzfo ¥1Jntral Rer}ggl}/s sygtegle({llsoqldenrg suchcaaér box
1-[%s (]an;lleﬁl Qéﬁegsﬁ%ﬁl Bﬁbbfh%'[sgjfﬂ&é 'Pafklﬂég))l sRERZQY WhiApRheydmdiaReiNaifer 4- carb
oxylic aci S)- 1- 'phenyl - propyl) - am de
1- (4" - fllettevrsoMﬂOpﬁ&h)I&AI&‘hﬁbanﬂlﬁ ZharhBarghts R rildp He 940, démivorxignie 1866.d
((S)-1-

4- ( 4- flﬁogtgyﬁﬁyr{\%%}fp es gggr??etgﬁy‘f‘gl 188y 4] oxadi azol - 5-y1) - benzoy1] - pi peri di

ne- 4- car box )Schﬁoﬁl{rbﬁlla Z@oﬂe(cﬁ)thé—m@l 'rfnbl!d@f)gfcﬁﬁﬁrﬁﬁ/dﬂmﬁét@ éHara%fBrﬁ@d by severe and
1-(4' -fl uoro-bi phenyl-4-carbonyl)-4-(4-fl uoro-pheny 1Eerldlne 4- car boxyl

i ¢ aci ¢h(onr) mentahyrpagent. T@Wast@tmgydlgeawf@@ts about 1 % of the world’s population.
1-(4' -fl uoro-bi phenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxyl
ic acid (2-nethyl-1phenyl -propyl)-am de 30

1-(4' -fluoro-bi phenyl-4-carbonyl)-4-(4-fl uoro-phenyl) - pi peridi ne-4-car boxyl
ic acid (2- cyclopropyl-1-phenyl-ethyl)-am de

2010/106081PCT/EP2010/053417 -7- 4-(4-fluoro-phenyl)- 1- [4-(3 -methyl- [ 1

o T o o L L I T o



1-(4' -fl uoro-bi phenyl-4-carbonyl)-4-(4-fl uoro-phenyl)-piperidine-4-carboxyl
ic acid ((S)-1- cycl ohexyl -ethyl)-am de. 15Preferred conpounds enconpassed
by formulwoloavweishose of forrmula Ic hal wherein hal | ecraipo@ens3siy and R
are independently from each ot her hydrogen, CH2),i-cycloal kyl, |ower alkyl,
| ower 20al kyl substituted by hal ogen o#3-hydroxy, or both Rand R form
together with the carbon atomto which they are attached a cycloal kyl ring;
i s het & P@gﬁ i€ th Ear RGFuRRGd daRiaen By 8 upatpehua Bﬂml@é{'pé@(\ﬁﬁ'l ad do¢kal Or =0
WO 2010 6081PCT/ EP2010/ 053417 -9- is aryl, heteroar

het er odysfuseiqey Schiggnheeniz magHeshy & %léttpltyr?@ﬂl‘@suguwhmna%{@w byranainedelugiany|

oner A I GRSy SR Ko SHASh GRS, BN BALRIRI BB, B T
phar na@&aﬁtl(ﬂlair?ﬁlyltﬁﬁstwvleasswcial'Whl%dﬁmfal (ﬂegam@c@rr@ltmlghe fol |l ow ng colrrpound 5

6- (3- nmet - 1. ,2,4]0 xadiazo, 1- r ne- 3 ar bon -4-
heny{ p(| p &Pf é?%éewcm% asa@éll%llcaé ErdV[e(@)dye @ffoﬁ(s4§1¥11: therEn quifé?ﬂ?’ﬂm%%yl]
R R R S e R D L S AR S R
ot her hiy&drdﬁggmipe @I—Q)wde—arga@rlafaymlmms basarangickogl thodeokortsal koyé asutosipititic ed by
o oh Ty e Y e T B Bep TG STC N aP e SRR TN Gh 1 ngs
are Optﬁré&@ﬁﬂ 1h¥111§)¥i§§ﬂté teyreeh i1y, aMedia dﬁiélof%hlzébhremé-gd §sﬁ%ﬁéldlso|?€€r%? Q@EW or
het erocycl oal kyl', which rings are optionally substituted | ower al k
| omk(} aflak@txwf df&drenlisordasweds bebi disceubbbuttnet get rbsplvrdl Eg@mam ylsfﬁoultsam tﬁ@

I

I S v R e S e L

are t heafupé bDﬁMsﬂ;ﬁ&ase BOR AL ot RERBARTPo BHRZE HIL O BS&hIpfopdsdd on the basis of
4-(4-fluoro-phenyl)-1-14-(4- quoro-Fhenyl) pi per azi ne- 1- car bonyl ] - plperldln

e-4- Carplb@)fklgqcp@ga?@l qut{hessyo_r@y@qa@g@ ey@lgpmp §-GOREPRPD mﬁébﬁ%’ﬂ thni d
L6 R0 BSOS s RO o BT RBBRA i  o

14415 4sélhlmmmerpmamaj;propnpnerrmzltlfteeﬂtoc@ﬁﬁhmgn ytdftld npgie iy lrequiged fordiffieac4-againkoxy |
ic acid ﬁ%s 1- phenyl -ethyl)-amd

1- [ 4- ( PonEVHgNd @_Baﬁvmls&sa%ndaszfa}pt%ﬂ@ Fyrpeomoredinrides] deigragsingt 1chizophER - pi per
i di ne-4; @%ﬁg )

4- pheny 1&%[ %1]?1% rlrlogér;ép% %)O(V‘( ﬁ%saé@ﬂﬁﬁp%% Oﬁécfh%ér G3 scar 8 ngi/lie)to glmplgﬁ T hre]reenze %far box
yl i c actliz¢h8nid patkdtphenyl - et hyl ) - am de

144 (411 uoro: PRSI RLDST S2nc. A CarboniLki 4 PRV L: Bl oar boxy!

144 4-a wé@mnh@ﬁﬁéﬂa)mﬂ@lsﬁwﬁqglrem@,fmh@&ea&hknﬂom%w dPr&8londii&etd - fadd boxyl
ic acid ((S)-1- cycl ohexyl-ethyl)-am de. 15Preferred conpounds enconpassed

by f or rndl anigragned Ndhlo ged asthine (N2 anH Nkl Thmsteaxnlttmgldataswmmgﬂelnedm ©d R

| h hyd kyl ,
over | S8R Ok tieats PpEATy Pl B MRRSE T b YRR i 1L '
t oget heyKi reéeptdiantabhion. &b oentiast, ‘ﬁblcﬁﬂihcélhﬁya c&lfNK@&E@fa&ﬁdn&g@M@t's@&béW' ri ng;

WO 2010/ 106081PCT/ EP2010/ 053417 is aryl, heteroaryl or heterocycl oal ky
whi ch raPRjpschinghe fieraswaluniil 2009s Osenstasd (B L HRRD Tegm prnofi-Sywihcla Ckz%@the

D12 it SR iR )y SR B8R ldR, G (K QAea 35 MO K By

phar macesepiot dbd tiic petentie tigadnient hés'oh&fophyémaewhmhlvm rqﬁor&daﬂn thedtmvaumd is b5
144- (4- Fluoro phenyl pi per azi - car ban hen pi per.i di ne- 4- car boxyl
i ¢ aci dCpreyLQringrdt %Véi’{j)ﬁ“”@f? '5ugéz gl 2" %u.l?é%é)? @rﬁﬁlg&rl% Ef(fﬁﬂéwér
formul g bcl@é%h?&% @un%@@ﬁb&cﬁon'i@eco%&ﬁwﬁrthhd’)ﬂi”i\%‘ssbéhz@&?s‘) 01‘1%' ﬂrb{posed

substitut ed hal ogen, or is CH2)"-cycl oal kyl 'S
Iomer aﬂMySRJ42£ﬁéhaawkemh¢wmn1apmmeﬂlmmkywwsMbempOumGdnmun@m$o@en and t he

ini.ti ons e ri.bed ove l.es of such co oun are 15
o L1 SRl RS A O 85, 1R SR T SR USR. Sre b e R liha. 4- o
r boxyl 'n‘iot@icédﬂlv{tfz @ﬁd m%oﬁé}eﬁt'sgégcﬁ beﬁﬁﬁ{ét)veﬂﬁ el cadid e f nggatlve symptoms, which
4-cycl opentyl-1-(4' -fluoro hen 1- 4- car bonyl) - pi peri di ne- carboxyllc

acid [ @8 de_pre(salom ydedphampdipl @thyq_r} ommeery and attention deficits.

4-cycl opentyl-1-[4-(3-nmethyl -[1, 2, 4] oxadi azol-5-y1l) - benzoyl] - pi peri di ne-4-c
arboxylic acid [(S)- 20 1-(4-f|uoro-phenyl)-ethyl]-anide

4-cycl opentyl-1-[4-(5-nmethyl -[1, 2, 4] oxadi azol- 3-y1l) - benzoyl] - pi peri di ne-4-c
arboxylic acid [(S)- 1-(4-fluoro-phenyl)-ethyl]-am de

1-(4' -fluoro-bi phenyl-4-carbonyl)-4-(2-methyl-allyl)-piperidine-4-carboxyli
c acid [(S)-1-(4- fluoro-phenyl)-ethyl]-am de or 25
5-f|uoro-1'-[4-(3-nethy| [1 2 4]oxad|azol 5 yl) - benzoyl]-2',3",5" ,6"'-tetrah



-12- Further preferred conpounds of forrmula | are those, wherein R2
is - NRaryl or NR-heteroaryl,which rings are optionally substituted by
hal ogen, wowero/mbdsyl , | ower al kyl substituted by hal ogemrCorePeyi@nss41or is
NR-cycl oal kyl, or is indan-1-yl or indan-2-yl, which are optionally
substituted by hydroxy; 5The present cglpounds of formula | and their

phar maceutical ly acceptable salts nay be prepared by nethods, known in the

art, for examplnguldkinie rfdcPeR htayanibeRhviRRa defteteeas @s@mlw@?@ih ol 0Cess
conprises a) cleaving off the ether group of a conpound of tornmula IV RD

|V 10 inflsenations pe wab ge susshizenbricniaoh. (Qai'@r{?-TﬁﬂqH,atq«MOQQj, Hoeedsone |
coupl | 0BG PR LABU SRR, SR RIS,

Dl PEA) LanstdetstIudy 4 Schiadpeeiarbaadgls, ddcoidnmiRecoacdes) ot Bullenor car boxylic
acid to obtain Piperidine derivatives of formula |1 15 wherein the

def ihi tHeWe #dishs descri bed above and if desired, converting the conmpounds
obt ai ned i nt#,; ' : I ' 1 ts: -
coupl 1ng & SoHERCAIRE pHbLE Metigh 553 Gt ORbhORL e n b ek -

- 13- winiddiorensdpesitomyg carnpaindhh acdoddmicé wathrthamyyhtianandhbkeippedecton asfwal
base or coupli.ng a canpound of formula V with the ropriate id .

der  vatt YESRNOf FOTBRRIENT R ey Jekin Sh a0l obspts Bl S Hesret e i GORANO
base ( N&tn3bipPladPBAbrders, psycha&il, P4atih G AdisRP QLo rediframdledy Mdwitichti&Pl  or
phosgene ang subsequenpl coupling 5with the appropriate am ne derivative,
whelki mefipie hystaativity dissrder éAREIescri bed above, and if desired, converting

t he conpoun obt.ai ned (i nt.o pharmaceuti cal |l cceptabl e acid addition

ol t s Coner e TEBRRE fhgleplipn B AMETRE bRk B AR TFRS A b B h et BR

f or mul gsychand, Pdrk@bort HigiseiseSeizophi¥einl inkictaiyd feen€iah défRd: Bperdctivisgquent i al
or conver gent sgPthetic routes. Syntheses of the conpounds of the invention
are shoierdss (AREIDol | owi ng scheme. The skills required for carrying out the

kil ed i n oH SQVEERLAR R e KERPAR (R OBIAL BrBe KRRARp Rpbl g

desry i piréspoctdfe dfivehcicd dessess inajestioneppeanidne oanceombingionner ei n bef ore
unl ess 15 indicated to the contrary. In nore detail, the conpounds of
formila | cath e Ry thettein dlopygr alkil %P%ﬂ%%?l%@n%eqamedwawék f s

. . | h ;
gl ven !cBngaﬁlf% HGARY-& 2arBon Qﬁénlﬁ,”ﬁa'r%Qé}ﬂﬁle,”i%ﬂﬂgg%glyig\lﬁgér@@m#ctﬂ%@pgﬂ,%ﬁﬁﬂgﬂ Lbutyl,

conditions for the I ndividual reaction ste person ski’l'l ed
i n the tdwutyl and ghe, likkoPrefermed loorr elipbgrouphae gesips imbidd! -# naibbh etoatsur e af f ecti ng

t he descri bed reactions see for e le: Conprehensi ve Organi.c.

Trans or mat FOHSEa ARl s 5" Fivet FBRGY d4nBlEh o o0e Bpe sk PUPE ALl ey ¢ on,
Ri char Grdap dsafefifikd abtRBRVHNH BYofncoRRSwitNVORKREK atolY. 1999). Ve find it
convenient to carry out the reactions in the presence or absence of a

sol vent . Thdrhe t¢rsn Howpaalkyloubsituted by halogtBidenntes lap alkat giosp ¢ definedsbbvent t o
be enpl gyed rovi de hat it _has_no verse effect o r ti r the
e agont Qe 4y oE By HbmiSRerfiReEBY FhoErE SRl S RN o
ext ent .-CTHEF{eSBrCHATF; SAgIGIHNI,CH,, Cak e HpC BAEF0Ma, 3, GHiEFr@nge of

t enper at ur es, e 25 precise reaction tenperature is not critical to

and th
t he i nvEReFBrEF:1and the liken Grofigreqet lower elkylspbgituted by halogen goans P EQUNSAEVINGE a
tqugrquggbsﬁagﬁmbetmeen -78 Cto reflux. The tine required for the
reaction may also vary w dely, depending on nany factors, notably the
reacti on tenrenanurialaped’ iheteaatlormepibdineeflu@agent drothimeever, a peri od of

fromO0.5 h tg several days wll usually suffice to yield the described
i nt er medi at dACAHH ﬂﬁﬁé@‘ﬂgsweﬁﬁ@s RERUFtErhcaRRfLa e ROt mﬁs?rorﬂi 1t @EPMGYMRE one

30 dis i 1 (th@Me i i Jdmdeerials and
t heir &%?%Eg?%€g§§eac ?b?%; the’g%gﬂ%ﬁ%gg%?g?ggééggﬁéggg%2&gén be freely

al tered. St dieiteryn Trayl8dicadtss argligiardreatic WAGr@R M 1adiod TPt ERATDOL 05 Bty
-14- ¢ rcially avai | e, or can .be, prepared by.net hods anal ogous to the
ot baduary i st ety MhithSha SR I8 P RS et A0 oy B A AT
descri Rkh@plePhehyl, hdpBtRX8APLSM-tc@ahRifodphiRdsyK PovBrrédistthe @&1?1 grogpenme 1
5V a) Piperidine derivatives Il are commercially ayal?ab e and be

t r ansf er r ed The tanstissarparnt’algnpticp e cydicrisomietiq Rykrocaskon ragicalreopsiptinguet angyos .

| nt roduct | f. R =aryl. or . ar yl onveni ent | adi um
cat o y 5t ShsBhR: FODIR s DROEE QB0 pERPHET PUBRLEY Lo e FERE Ry Bin be
l'ithiumdicycl ohexyl am de and subsequent coupling with aryl/heteroaryl
hal i des in the presence 10 of Pd2(dba)2 and Pd(tBu3P)2 and the |ike as e.g.
descri bed by Jorgensen et al. JACS 2002, 124, 12557-12565 or Shetty et al.
THL 2006, 47, 8021-8024. The introduction of R = al kyl or (CH2)"-cycl oal kyl
can for exanple be done by deprotonation with an appropriate base (KO Bu,

1 ™~ A o g,



procedures described in literature) to access piperidine derivative I|.

These conpounds can be final conpounds, however, they can serve as starting

mat er i al swbaniodesosrat i sati on for exanple at the am de/ hydrareaebid1wi t h

el ectrophi |l es under basic conditions. WD 2010/ 106081PCT/ EP2010/ 053417 -16-

Experimental Procedures Internediate 1-5-

4- (4- Fl uor o- phenyl ) - pi peri di ne-4-carboxylic acid

[5|(: S) - )Héﬁt bhe@i0rs RREMtc)in ahtiyd, RAMWARH ©ARGBUWATGaW 3R Hetdrddtorar RiRetfrgmagi d F
[

4- ( 4- FIQer 2-fphexmple quippgilinyl, dihyHrqisnaginehierly pyrasintds e avisachsl 214-gihgéior di ne- 1

- b ' ' rit - : L : .

- (- PSbrE-Shahy bR e Et Bhopoll-aliossl 1 3 binroph R BB st e

(i ehl T omthane (10 Ty BB (545 o 4948 10 ol 1 HOBT (758 o A a8
I cnl oronet nane .. , . N . MMD . ) .

wkel RV AN SR I P (G ot e e A PP P

t enper fiol I AR f S%P%. 3 1.
(S—)-lﬁ%%%ﬁpﬁggg% 2§s§%¥ﬁ§f2%?%ggldfglnﬂiﬁﬁgf 1]XQQP?BFH]dY%ﬁroronethane
(5 L) befidrduneglc Prederrad hetaro@ylasup is pyrdiheal, 3orobyl. t enperature for 12 h.

Wat er was added to. the reactiqn,m xture he aqueous phase was extracted

Wt h eyl by e RalT Ca il Sl BRe ol e R AR CRBe R IR re

aqueougeARTEaHy N SLr @Hogéjcﬁﬁp@ HlblIORVi@NHo st ﬂlf%rplﬁ'ﬁhﬂg P?N]‘ﬂfaz%%land the
y

sol vents were evaporated. The residue was purified by il'ash chromstography
ovell a pr@raginill pyeseoligelylqoparidin-hiyl Hetmalydpstfaray latedrabydrothionbengt pipeadigidrel, 735

ng 4- (4qfl uoro-.phenyl)-4-1(8).::.1-(4-fl.ugro- phenyl) - et hyl car banmoyl ] -

pi peri G%Plﬂgl-oiﬁhc?&g%o%{)}l’?'gloﬁéi"d')“P(%F“%’fpélSLh?ﬂ ester. M5 ISN (mie): 433.7 [(MH].
i) 4- (FhekétOrinphesytidal 19 apedpt abld18cid a &diti OO ¥als” 6mdEIcEs salts with inorganic and
[(S)-l-(4-t|uoro-phen¥})-ethy1]-anLde; 20 conmpound with trifluoro-acetic
aci d Terganiacids siehagp hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric acid,

4-(4-11 .0-phe -4-T( - fl = ).-eth - DI j:di ne-1
+ ar beiE aPEeRatc el Bhacle Acky o URC AR MBENNA GERMHGRS BATMLARADASLE P
(8 M) aaid, p-t&uwasuldsidedcid laosdvhe likei f | uor oacetic acid (1.78 L, 23.148 mol)
and stirring continued faor 12 h at roomtenperature. The solvent was
enoved unddreiPe EUBPYIES SRFOSDagR5H ByRle ! AesbEnds RHRISE: ¢ esi due and
evapor at ed under reduced presgyure which was repeated two tines. The residue
was dried under high vacuumto Vi
4- (4-fl uoro-phenyl) - pi peri di ne
2010/ 106081PCT/ EP2010/ 053417 -

arboxylic acid [(S)- WO

- f 1 wor o- phenyl) - et hy1l] - am de;
P(me): 345.3 [(MtH)]. In

g ynthesis of internediate 1

anal ogy to the procedure descri
further aryl-piperidi ne4-carbo
their respective starting nmaterj,. as 5 shown in table 1. Table 1
conprises internediates 2-14. Ter fly| oxy” cax bonyl protecting group
cl eavage can al so be done with ot aci ds HCl yi el ding the respective
hydrochl ori de salts. Table 1 Inter- nmed. No st+rubture MV cal c. (paren t
cpd) name starting materials MW found (M) 1 * NHI....... ... ... * NH
OH 344 whefeif 4- Fl uor o- phenyl)- piperidi ne-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl]- am de; conpound with trifluoro- acetic
acid 4-(4-Fluoro- phenyl)-piperidine- 1,4-dicarboxylic acid nono-tert-

butyl &8t eris BH82¢S-)- 1-(4- fl uorophenypethyla nine (all comercially
avai l abl e) 345.3 2

20 R and R’ are independently from each other hydrogen, CH;),-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;



NH O F OH 326.1 8 4-Phenyl- piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl]- am de; conpound with trifluoro- acetic
aci d 4- Phwoybto/posgser i di ne-1, 4- di carboxylic acid nono-t ectapediglosast er and
(S)-1-(4- fluorophenypethyla mne (all comrercially available) 327.2 WO
2010/ 106081PCT/ EP2010/ 053417 -18- Inteso- nmed. No structure MNcalc. (paren
t cpd) nane starting materials MVWfound (M#+) 3 41111t NH NH OH OF-cL 326.1
8 4-(4-Frvoro- phenyl)- piperidine-4- carboxylic acid ((S)-1-phenyl -

et hyl )-e; conmpound with trifluoro-acetic acid 4-(4-Fluoro-

pheny1) ~pi'periydi terodrylechatap faloplkyd, veluickl ringnare toptionalllysubdtitetsd by lawmd ( S) -

1-phenyl - fk Ioav[zrélrna o(x?r! flalgé)e%wgr %]klyY suibs gtlulte%%yegalggzerz c?’yano amngo_| I:C(O)

lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;

or a pharmaceutically active salt thereof.

5  Preferred compounds of formula Ia are the followings:
1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-ethyl)-amide
1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-ethyl)-amide

10 1-(4'-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)-
amide
1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-
fluoro-phenyl)-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-

15  phenyl)-ethyl]-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
((S)-1-phenyl-ethyl)-am
1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide

20  1-[4-(1,1-dioxo-1A’-thiomorpholin-4-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-
amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid

25  [(S)-1-(4-fluoro-phenyl)-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ((R)-2-
hydroxy-1-phenyl-ethyl)-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid (2-methyl-1-
phenyl-propyl)-amide

30 1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid (2-
cyclopropyl-1-phenyl-ethyl)-amide



308.1 9 4-Phenyl - piperidine-4- carboxylic acid ((S)-1-phenyl -

et hyl)-am de; conpound with trifluoro-acetic acid 4-Phenyl- piperidine-1,4-
di car boxywoceosciogsnono-tert-butyl ester and (S)-1- phenycratrbyloasssne (al |
comercially avail able) 309.3 NH NH nun.. O 5."H FO

322. 2 4-Phenyl - piperidine-4- carboxyliZ® acid ((S)-1-phenyl- propyl)-am de;
conpound with trifluoro-acetic acid 4-Phenyl- piperidine-1,4- dicarboxylic

aci d man@-theyrd ptaemj 1883 ®imcand-[ { 3)4]dxadpBeny.yt)- ey -piperigincal-tarbime aeidal |y

avail ab[ll e(é)l ﬂ?lgf)o f)‘rhenyl) cyclopropyl]-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(S)-1-(3-fluoro-phenyl)-ethyl]-amide

5 1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4-(4-fluoro-phenyl)-1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-piperidine-4-carboxylic acid
10 [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide or

4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(SR)-2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]-amide.

Further preferred compounds encompassed by formula I are those of formula Ib

hal

15  wherein
hal  is halogen;

R and R’ are independently from each other hydrogen, CH,),-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

20 is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino, C(O)-
lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;



: WO 2010/ 106081PCT/ EP2010/ 053417 -19- Inter- nmed. No
structure MV calc. (paren t cpd) nane starting materials MNVfound (M#+) 6
401 O ci Wbl20H/18dB11 5 4- Phenyl - pi peridi ne-4- carboxyl ipcTapeel0/053417
[(S)-1-(4-chloro- phenyl)-ethyl]- am de; conmpound with trifluoro- acetic
acid 4-Phenyl - piperidine-1,4- dicarbo¥ylic acid nono-tert-butyl ester and
(S)-1-(4- chloro-phenyl)- ethylamne (all comrercially available) 343.2 7 *
0 NH hQrhighfrnidded @RIy ctdvedsalt 4hdrbdfofoR exahFIB YHI following compounds:

1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
cyclohexyl-ethyl)-amide
1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-

5 cyclohexyl-ethyl)-amide
1-[4-(1,1-dioxo-1A°-thiomorpholin-4-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
cyclohexyl-ethyl)-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
((S)-1-cyclohexyl-ethyl)-amide

10 1-[4-(1,1-dioxo-1A°-thiomorpholin-4-yl)-benzoyl]-4-(4-fluoro-phenyl)-piperidine-4-carboxylic
acid ((S)-1-cyclohexyl-ethyl)-amide or
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ((S)-1-
cyclohexyl-ethyl)-amide.

15 Preferred compounds encompassed by formula I are those of formula Ic

hal

wherein
hal  is halogen;

R and R’ are independently from each other hydrogen, CH;),-cycloalkyl, lower alkyl, lower
20 alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

@ is heteroaryl which rings are optionally substituted by lower alkyl or =0O;



pi peridi ne-4- carboxylic acid ((S)-1- cyclohexyl- ethyl)-am de
trifluoro-acetic acid 4-(4-Fluoro- phenyl)-piperidine- 1,4-dicarboxylic
aci d nonowoentio/1obostyl ester and (S)- 1-cycl ohexyl - et hylpaminreoipabi417
commercially available) 333.4 8 410 OH 314.2 4  4-Phenyl - pi peri di ne- 4-
carboxylic acid ((S)-1- cycl ohexyl- et#yl)-am de; conpound with
trifluoro-acetic acid 4-Phenyl - piperidine-1,4- dicarboxylic acid

nono-t ep,T™>putyl ester and (S)-1- cycl ohexyl- ethylam ne (all comercially
avai | -@ 315.2 NH WO 2010/ 106081PCT/ EP2010/ 053417 -20- Inter-
med. No strivetylsleterdvitytar Iesterp gatoaitkytl, wipdh ringsee opaonallygubsittecd &y oV f ound

(M+) 9. %ﬂ@, IToOvv_|er§ 02x§1,4ha%0 ée-nl,:)[%%vne)r/ laﬂquISLR)%{itlugeld%ey- lﬁflo gCe%,r gy%)ﬁg ,l a{n(l:ing',cé(q))-
lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;
or a pharmaceutically active salt thereof, for example the following compound

5  1-[6-(3-methyl-[1,2,4]oxadiazol-5-yl)-pyridine-3-carbonyl]-4-phenyl-piperidine-4-carboxylic
acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide.

Preferred compounds encompassed by formula I are those of formula Id

hal

wherein
10 hal is halogen;

R and R’ are independently from each other hydrogen, CH,),-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

@ is heterocycloalkyl which rings are optionally substituted by lower alkyl or =O;

15 is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino, C(O)-
lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;

or a pharmaceutically active salt thereof.

Preferred compounds from formula Id are the followings:



((S)-1,2- dinmethyl-propyl)- am de; conpound with trifluoro- acetic acid
4- Phenyl - piperidine-1,4- dicarboxylic acid nono-tert-butyl ester and
(S)-1, 2- wormetompbesipr opyl am ne (all commercial ly avai |l akbCE)eP2iib/o23410 .
NHF) LOH NH 1 288.2 2 4-Phenyl - piperidine-4- carboxylic acid ((S)-1, 2, 2-
trimethyl-propyl)- am de; conpound w t-hOtrifluoro- acetic acid 4-Phenyl -
pi peridine-1, 4- dicarboxylic acid nono-tert-butyl ester and (S)-1,2, 2-

tri met kyd4-flyyrepnk 44(@flyof2 dryzigdL @ chidh pﬁ&%&ﬂdb@xlzald‘ z
0 309.1 rag % - M « grlﬁﬁggﬂ gazrlboxycl iC g])(le 1 Syrfél n- }}BICyIC

et hyl ) {&niayek Opmbbi;ﬁaorwnhﬁnylhmqtm}m&@et ic acid 4- Phenyl pi peri di ne- 1, 4-
0 car Dol n g RREn SEL A o 1 05 B ot e
fluoro-phenyl)-ethyl]-amide
5 1-[4-(4-fluoro-phenyl)-piperazine- 1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-ethyl)-amide
1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-piperidine- 1 -carbonyl]-4-phenyl-piperidine-4-carboxylic
acid ((S)-1-phenyl-ethyl)-amide
4-phenyl-1-(4-thiomorpholin-4-yl-piperidine-1-carbonyl)-piperidine-4-carboxylic acid ((S)-1-
10 phenyl-ethyl)-amide
1-[4-(4-fluoro-phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide or
1-[4-(4-fluoro-phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
cyclohexyl-ethyl)-amide.

15 Preferred compounds encompassed by formula I are those of formula Ie

hal

wherein
hal  is halogen;

R and R’ are independently from each other hydrogen, CH;),-cycloalkyl, lower alkyl, lower
20 alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

@ is heterocycloalkyl which rings are optionally substituted by lower alkyl or =O;



-21- Inter- ned. No structure MWNcalc. (paren t cpd) nane starting
materials MVWfound (M+) 12 4. 1,1H .- ILOH IW320.1 9 4-Phenyl -

pi peri di rwodetc@sdsoxylic acid (S)-indan-1- ylam de; conmpoumP0wiok3417
trifluoro-acetic acid 4-Phenyl- piperidine-1,4- dicarboxylic acid
nono-tert-butyl ester and (S)-indan- Hid am ne (all comercially avail abl e)
321.3 13 1 0O Ljs."Lj_12z2,...e,.., | 326.1 8 4-Phenyl - piperidine-4-
car boxykiw, acid (4-fluoro-benzyl)- nethyl-am de; conpound with

trifl ucet i c acid 4-Phenyl - piperidine-1,4- dicarboxylic acid

mono- t er~=bistall, lestrearybochetetoyiclomtiod, volenk yihys aretoptidnallyrsibsitftad by lower

commer ci al lelﬁqﬁ\foavlvelr% lo%, ga%gge%, il'o%velﬁ’a\lllklg%ub]s't(%tuted by halogen, cyano, amino, C(O)-

lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;

or a pharmaceutically active salt thereof. An examples of such compound is

5  1-[4-(4-Fluoro-phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
cyclohexyl-ethyl)-amide.

Further preferred compounds of formula I are those, wherein R'is
- heteroaryl, which is optionally substituted by halogen, or is
-CH;),-cycloalkyl and nis 0, 1 or 2,

10 - lower alkyl,
- lower alkenyl or

- lower alkyl substituted by halogen;
and the other definitions are as described above.

Examples of such compounds are

15  4-cyclohexyl-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid [(S)-
1-(4-fluoro-phenyl)-ethyl]-amide
4-cyclopentyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]-amide
4-cyclopentyl-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid [(S)-

20  1-(4-fluoro-phenyl)-ethyl]-amide
4-cyclopentyl-1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-piperidine-4-carboxylic acid [(S)-
1-(4-fluoro-phenyl)-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(2-methyl-allyl)-piperidine-4-carboxylic acid [(S)-1-(4-
fluoro-phenyl)-ethyl]-amide or

25  5-fluoro-1'-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-2',3',5',6'-tetrahydro-1'H-
[2,4"Tbipyridinyl-4'-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide.



332.4 7 4-Cycl ohexyl - piperidine-4- carboxylic acid [(S)- 1-(4-fluoro-
phenyl)-ethyl] - am de; hydrochl oride 4-Cycl ohexyl-1, 4- pi peri di nedi car boxy
lic acid wenvtiomwtogh ester and (S-)-1-(4- fluorophenypetrbyEe2emonsssial |
comercially available) 333.3 Internediate 15

4- Cycl opentyl - pi peri di ne-4-carboxylic -4 d
[(S)-1-(4-fluoro-phenyl)-ethyl pam de; hydrochloride WO

2010/ 106081%&%@%@6@53&@3uﬁd@ & forimula 1 are those, wherein R is - NR-aryl or

4- Cycl opent yl - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl ester 4-ethyl
est er N%qxh@ﬁerqamémhl@h Hegsptie patiepafgoubstityted by heesend lawa ekl floweralkyli ed) with

a mechap i r i ) ] | 0 nL
A e R A el R e

14. 57 wiptiGudliy substitutedbhéxdioeywas added drop wi se over 20 min. The |ight

yel | ow solution was stirred for 30 mn at -5 C and then cooled to -75 C A
solution of 5 g ethyl 1-tert-butoxycarbonyl piperidine-4-carboxylate in 50

M. THF was adﬂ@g)r@éent oMot OBt Mk H81aq\ual tiRG pHaPmacElEcMBl dcovptSé bilisQRaVES
stirred at on of 4.5 10 ¢

- 75 or, h. A sol utj clo tyliodide in 20 nL
THE vadr Qe rehole Sadtsp B Bt o el pd 8 PR Sa BT st dbISnis € o
1 h. Thvéicleprotessmompssal | owed to warmto room tenperature over the weekend.
The reaction was cooled to 0 C, quenched with 150 nL 10%citric acid
sol uti an. Thavaguélihs cthay groupa$ a sepapoatdad famauleXVr act ed once with 150 niL
ethyl acetate. The organic |ayers were washed with 100 nL brine, dried over
Na2SO4, filtered and concentrated under vacuum The crude 15 product

(yel l ow viscous oil, 7.75 g) was rified over silica chromatography
eluting with a gradient fornmed?rgmbeptane and TBVE to yield after

evaporation of the product contai N fractions 5.54 g (88 %9 of the title
conpound as col ourl ess viscous oil. ): 326.3 [(MrH)]. i)
4- Cycl opent yl - pi peri di ne- 1, 4-di car boxyl aeLd (gono-tert-butyl ester 20
In a 250 mM, round bottomflask with a nagnetic stirrer, 5.4 g (16.7 muol)
4-cycl opentyl pi peridine-1, 4-di carboxylic acid 1-tert-butyl ester 4-ethyl
est B} waderdiasisiqueaisicandipond (Li@HoNaOth KOH) woicoess Ithesrespestiva dash dardvapiyess N

NaCH was ;added. The ange sol ution S stirred un -

2010/ 1080 Ster eiboyBf §a%51 39058 GBlibd FEETOTR T BBIY: ERCD i hn
was r emppasestccasTe Habe(NERCDIPBA )tind twithen saabidichibiafdyWHibrid)Qcittichiogide wat er and
extracted twice with 100 nL diethyl ether. The aqueous |ayer was acidified
wit h 6Garhoxyliqpaibhe ptyppmeridingetisatiics f firfitee for med and after addition of
200 mL ethyl acetate: THF 1:1 thg vwhite gel atinous suspension was filtered
through a nenbrane filter. 5 The uepug |l ayer fromthe filtrate was
separated and extracted once w efhyl acetate. The organic was

| ayer dried with Na2SO4, fil tf'?gg,d\l\and c trated under vacuum The crude
product (2.54 g, yellow visco oiﬁﬁ was—purified over silica

chromat ography eluting with a gradi ent forned from heptane and et hyl
acetate to yield after evaporation of t oduct containing fractions 1.89
g (38 % of the title conmpound as of f-wht€ sollid. MS ISP (me): 298.2 10
[(MtH)]. ii1) 4-Cycl opentyl -pi peridi ne-4-carboxylic acid
[(S)-1-(4-fluorp-phenyl)-ethyl]-am de; hydrochloride 1In analogy to the
pr oced lgﬁﬁgggﬁﬁggﬁmpP&¥ﬁéb§§hFﬁé‘W? of intermediate 1 the title conpound
was pr epaketsféd ¥bivesined @E%B&L}ébarﬂis %%fdi@dﬂﬁtblplﬂﬁﬂé&ﬁﬁ&%?)éb&e(f)teflﬁfé gbid
nmono-tert-butyl ester and (5-)-1- 15 (4-fluorophenyl)efhylam ne through
coupl i ngdiwonRalATU, in DVF/ DI PEA fol | owed by renoval of the

tert.-butyl oxycarbonyl group with HC1 in dioxane. MS ISP (me): 319.2
[(N%FDf@ Internmediate 16 4-(2-Methyl -allyl)-piperidine-4-carboxylic acid

[ (S) - 1+ 4- f1papindhesigouatdffddmaiivde 20 i) Piperidine-1,4-dicarboxylic
acid 1l-tert-butyl ester 4-(2-methyl-allyl) ester 0 Ho OyN,,,,- k Under
inert condition a 500 nL round bottomflask with a magnetic stirrer was

charged with 6.87 g (30 mml) of R ’

1-tert.-butyl oxycarbonyl -piperidin arboxylic acid, 110 nmg (0.09 mmol)
DVAP and 11.5 g (60 mmol) 1-(3-dinethyl am nopropyl)- 3-ethyl carbodiim de,
hyd% chloride 25 and 150 nl. DCM Rﬁfth@ light yellow solution 3.25 g (45
nno(f 2-met hyl- 2- propen- 1-ol was added. The reaction m xture was stirred
over night at roomtenperature. The m xture was concentrated under vacuum
i sol ute-HW N was added and evaporated to dryness. The residue WO

2010/ 106081PCT/ EP2010/ 053417 -24- was purified over silica eluting with
hept ane and ethyl acetate to yield after evaporation of the product
containing fractions 7.3 g (86 % of the title conpound as col ourl ess oil.
M5 ISP (me): 306.2 [(MrH)]. i)

I T D N T | .



by stirring for 30 mn at -75 C and warm ng up over 45 mnutes to anbi ent
tenperature. The col orless solution was heated for 67 h at reflux. The
i ght yelwoworoemedsion sol uti on was cooled to 15 5 C, dr epwEPe015053¥17 2 N
aq. HO was added, stirred for 10 mn and 100 nL water and 100 niL et hyl
acetate was added. The aqueous | ayer wh$ separated and extracted once with
150 nmL ethyl acetate. The organic |ayers were washed twice with 200 nL
brine, dri edtoooefespimdnidcid ¢Hiddd candmepnaens prat@de ungeiscwacuum The
residue was purified on silica eluting wth a gradient forned from hept ane,
et hyl acetate and aceti c acr d to yield after evaporation of the product 20
cont ai ni ny PYRIBYE openpeund g €05mu%Vdrlﬂrth@amrppréateawﬂdemrat%s vith-cRaping sol i d.
M5 ISP (me
4- (2-Net hyl )raa[%%ﬁ%) ﬁpl Dri dﬂ neElztrie) Ehe )ﬂ%sence of adbase (NEts;, DIPEA)
[(S)-1-(4-fluoro-phenyl)-ethyl]-amde |In analogy to the procedure
descri bed- factivating aspniphesd ef bfmhlrat\éwrﬂbdilaltcar phosdeac bind bubseprepdy nouplag
prep red fro 4hé2 Meth | - al Iey%) g er|d| ne- 1, 4-di carboxylic acid

> tert-bdt¥At é‘P%prla 8 2DWNdSTVAYYSG 4_ £ | uor ophenypet hyl ani ne t hr ough
couplrng wi th HATU, in DVF/ DI PEA foll owed by renoval of the tert.-butyl
oxycar myémg{e%@nmomafgag\demmm i beration of the free amne with
Na2CO3. aq.. MS ISP (me): 305.2 (I\/H—I)] WO 2010/ 106081PCT/ EP2010/ 053417
_25- | enéildsgired, @oquer@ngt:hﬁﬁemnwn pbinFgriadihamcestisplly ageeptablaacd aci d i )
6- Chl °r881§1r§?§ -nicotinic acid nmethyl ester 5 A m xture of
pyrrdrne |carboxyI|c acid 5-nethyl ester (150 ng, 0.828 nmmol) and
thionyl chloride (1 nL) was heated at 80 C for 5 h. The thionyl chloride

was evapor aﬁe?dr#m%% ﬁl%ﬂ&ﬁ?)%tpr essure, the residue was dried in high vacuum
and used cr he hexPréact i on. i)

f
6 Rl or o3t Har AR soffoudls B il RaArLr ARt Oy Sefdl ) ©
ac et amsdplemqalrm cofzergant siintB&ic romek. )Syaddsésrofehdwgdrmnumés ¢ Oth2 Iilvention dre526

mmol). After 12 h at. rogmte era ure was, adde The aqueous. phase
was extShawp dHthgifelipvapgyehemeed %kl Iy W@ugrégﬁhwéﬂw&%ﬂ% q\ﬁé??’éﬂ% PEficaen eq
over Nagaeqdfith pd8u&o hﬁé%%%zn"t@ 'Elﬁ)sé‘s’lﬁﬁ@c{ B t8M art MR §u%§t'1t9é&ﬁs X‘ﬁﬁmﬁfc’e?fﬂse'dn

hi gh vacuum and used crude for the next reaction. M | me):

[ ( NH—i) 1) theifollgwidg d@sdviption df tht [Roeksex hdvatho Is@uﬁchneengl&cn hfmam teéaird unksshyl

est 15..T | ution oxycar bonyl.-.pyri di ne-2-car
celhmitiedse 5y Lansfiiy Tn gioss Betas AP PEITEHACk B F AP Eehiyd e
added Qnefiﬁ)ddé ggneaﬁ wlow diyrtﬁéaﬁremoda ﬂhrumefekarﬁpreder bylata@ddoab difayr an (1M

, 11119} er at roomtenperature brine was adde e
gqﬁzgus‘\npm@?d?mct&% qoagtlteris fqrttlrlﬁ @dﬁ@duaé@@gm@tens}?ée bmtgfsmtd:a pqm&iﬂwgrl@m
?gg?:jﬂggév\%g rAS Vrt%g%ﬁ\l%zc%]?lé OHS (g cr1 erd(s) 1nml¥eerg‘r[u§e %ﬁec%n ¥hep d)e%cartllfeg reéac 1883 see,[ehyI

acet at dooy@mpée: Z@W@r&ielnbzﬁ)aajgdm@ Qfdﬁmrﬁa@tz@isVﬁ (@zﬂdérg) Ezznctzonal Group
(3-nethyl-[1, 2, 4] oxadi azol -5-y1)-nicotinic acid nmeth ester. iv 6- 3-Meth

1- 20 2 Frepsyrationz ord Bditiop, %lé@crrﬁr Lagodk- FehmP e dtﬁoaﬁ York, NY. 1999) We

6- (3- |
o b ] conteriefGXARY BEOhS Rt Th 608 rlchc Bt bR SRERL ThR i
0. 49 mipartuks rasstmﬁtﬁonbﬁthmnhttrﬂe&)fmhe(soﬂj\reat welse drago e, ptovided Ghdtdtrhat 2o hdveke

reactio mxt re was neutralized u r ice cooling with 2M HCL sol uti on.
The sol e Feachion, sre@ela}ﬁaap?‘rﬁgaaéé@t Preas digpelve the.reaggpys. at least to

2010/ 1Q6Q8 %E@H BfRe g@&/rl%éc’laée%&lm%@an MRRYALOE & RiRGatdBIethdritutQl MRNGe and
dried under high vacuum The acid was used crude for the next reaction. MS
| SNEY mipegcise20aktidn [te(m/pdfgt}lre b mpleertd| tatthe ®ention. It is convenient to carry out the

6-(1, 1-Di 0x0-116-thi.o hol | n- 4- ni cotj.ni [,.S=0 rrt

o (1) 1988 1o BAgrBRGHUR: fnya bethiedb e code nbisme BT Rrdd ut i on
of et hydctibn ety QBRI QAepchdh &h mé fﬁ%'rd notabl H@‘feﬁbﬁdﬂfé braturdlapXi de
(2.70 g, 20 rrml}), ?Qsoddé%m%arg%nate ¥ 4yrr)£rml in Nl\/lg 40 nm) was
heat ed thonggre@f rlrﬁrre&dmy Howver, rageeipil oh mnxQ ﬁr%éo quédawedﬂl wdlwféﬁe #nd

t he V\:hl ol r

6. 1, 1001 35 deke PTG Rk s o Bds % o i Baeng o iyt to g one
aquaEpusliphase inahcextlt Bewedr,Wehbnditidyh thacedradematchigls aadthdiadspeegeni ¢ phases
were dried over Na2504, filtered and the sol vents were evaporat ed The

resi dudeagdigity thersgauaneeiOfuicaetion sSensyrrn be Heply aifared natacme artetialy giesdhes £ 1 o
yield another 1.18 g 6-(1, 1-di oxo- 1k6-t hi onor pholin-4-yl)-nicotinic acid
met hyl ester. 15 ii) 6-(1, 1- D oxo-1k6-thi onorpholin-4-yl)-nicotinic acid To
a solution of 6-(1,1-di oxo-1k6-thi onor phol i n-4-yl)-nicotinic acid nethyl
ester (156 ng, 0.577 mml) in net hanoI (10 m_) was added agueous KO-l (3M

. — e~



1- (Bi phenyl - 4- carbonyl)-4- phenyl - piperidine-4- carboxylic acid
((S)-1-phenyl - ethyl)-am de 4-Phenyl -pi peridine-4- carboxylic acid ((S)-1-
phenyl - etWwpl2ptoarwbase; conpound with trifluoro-acetic aci e@ctinre@omssiiat e 4)
and bi phenyl -4-carboxylic acid (conmmercially available) 489. 3 NH 11 O.
WO 2010/ 106081PCT/ EP2010/ 053417 -28- Nbdstructure MN Systematic Sy Nanme
starting materials MW (IWVH +) 3 411t ... A, 52 9. 12 1-[4-(4-Chloro-

pheny| Jomeyedionexamesidioe @amid prefardl 8 ¥hcthdds RBAlHEbRG0 fhe HABBAXNVELLASH I
((S)-l-phengl- et hyl ) -am de 4-Phenyl - pi peridi ne-4- carboxylic acid ((S)-1-
pheny| betpgthodsadeserbed i enfgrenged cipd i thafpsgppiomerinithe eramplqs, ar by metiodt e 4)

and 4- - - phenyl ) - cycl ohexanecarboxylic acid (comercially
availaé&éyﬁgég&%§94 * NH di cici

Scheme 1

a) Piperidine derivatives II are commercially available and be transferred to 4-substituted
piperidine derivatives III in various ways. Introduction of R'=aryl or heteroaryl can conveniently
be done by palladium catalyzed a-arylation via conversion to the respective enolates with
lithium dicyclohexylamide and subsequent coupling with aryl/heteroaryl halides in the presence

10  of Pd,(dba), and Pd(sBusP), and the like as e.g. described by Jorgensen et al. JACS 2002, 124,
12557-12565 or Shetty et al. THL 2006, 47, 8021-8024. The introduction of R'= alkyl or
(CHy)p-cycloalkyl can for example be done by deprotonation with an appropriate base (KOtBu,
NaH, LDA and the like) and subsequent reaction with an alkyl/(CH,),-cycloalkyl halide.
Alternatively, an alkenyl substituent can be introduced by a Claisen-Ireland rearrangement

15 (BMCL 2007, 17, 5720-5723) of the respective ester triggered through reaction with base and
TMS-CL The respective product can be used in subsequent reactions as outlined in scheme 1 or
alternatively hydrogenated/derivatised to the respective alkyl derivative and subsequently used

as described in scheme 1.

b) The protecting group (PG) in piperidine derivatives I can be cleaved according to

20 standard procedures depending on the nature of the protecting group. The liberated piperidine
derivative can conveniently be coupled with acid chlorides / carbamoyl chlorides (commercially

available or accessible through procedures described in literature) in the presence of a base to

access piperidine derivatives IV. Alternatively, coupling can be done with the appropriate acid



557. 5

pi peri
4- Phen

18 111 1-(3',4'-Di chloro- biphenyl-4- carbonyl)-4- phenyl -
di ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de
yl -wopero/wsose- 4- carboxylic acid ((S)-1- phenyl - eroyiEpP2@0ios;17

5

conmpound with trifluoro-acetic acid (internmediate 4) and 3'
-dichloro-biphenyl' 4- car boxylic aci-t5{ conmmercially available) 557. 1

giltd o NH , IF .. F 556. 625 4-Phenyl-1-(4"- trifluoronethyl-

bi phensdlenéa—m@a(mﬁﬁérhanp Pl di%rcéessﬁb&rtm&%h peoo@@m@s aés&lbéer Rheedture)

et hyl)-am de 4- Phenyl - eridi ne-4- carboxylic acid S) -

pheny| vathhsaupliagiegecnts dhpdUndBULL ﬁqqluamﬂmhﬁldceae@the@r%@m qf. ahase Meizat e 4)

and 4' hyl - bi phenyl-4-carboxylic acid (commercially

availagngAgkgghgﬁggNH 1111 O\ 489. 616 4-Phenyl- pyridin-2-yl- benzoyl)-

pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phen
conpou

10

15

20

25

yl - pi QE The kfter finctéonh BOXH Ipieridfedeti¢ Slved 1VIRAR BYhveaicAMY be ¥k (&S under
nd with trifluoro-acetic acid

basic-aqueous conditions (LiOH, NaOH, KOH and the like) to access the respective acid
derivatives. The acid moiety can conveniently be coupled with amines/hydrazines with coupling
reagents (HATU, TBTU, EDCI and the like) in the presence of a base (NEts, DIPEA and the
like) to access piperidine derivatives I. These compounds can be final compounds, however, they
can serve as starting materials for derivatisation for example at the amide/hydrazide-NH with

electrophiles under basic conditions.

d) The ester functionality in piperidine derivatives III can conveniently be cleaved under
basic-aqueous conditions (LiOH, NaOH, KOH and the like) to access the respective acid
derivatives. The acid moiety can conveniently be coupled with amines/hydrazines with coupling
reagents (HATU, TBTU, EDCI and the like) in the presence of a base (NEts, DIPEA and the
like) to access the respective piperidine derivatives in which the protecting group PG can be
cleaved according to standard procedures depending on the nature of the protecting group to

access piperidine derivatives V.

¢) Piperidine derivatives V can conveniently be coupled with acid chlorides / carbamoyl
chlorides (commercially available or accessible through procedures described in literature) in the
presence of a base to access piperidine derivatives 1. Alternatively, coupling can be done with
the appropriate acid derivatives (commercially available or accessible through procedures
described in literature) with coupling reagents (HATU, TBTU, EDCI and the like) in the
presence of a base (NEt;, DIPEA and the like) to access piperidine derivatives I. Alternatively,
piperidine derivatives V can be activated with CDI, phosgene and the like and subsequently
coupled with the appropriate amine derivative(commercially available or accessible through
procedures described in literature) to access piperidine derivative I. These compounds can be
final compounds, however, they can serve as starting materials for derivatisation for example at

the amide/hydrazide-NH with electrophiles under basic conditions.



(internediate 4) and 4- pyridin-2-yl-benzoic acid (comrercially avail abl e)
490. 3 WD 2010/ 106081PCT/ EP2010/ 053417 -29- No structure MN Systematic Nane
starti ng weterv@aba1MV (M H +) 7 o NH 1111 0O\ - 489. 616prdéTRireonplosiuif 4-
pyridi n-4-yl- benzoyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-

et hyl ) -am de 4-Phenyl - pi peri di ne-4- cai®oxylic acid ((S)-1-

phenyl - et hyl ) -am de; conmpound with trifluoro-acetic acid (internedi ate 4)
and 4- righdntAl-Broc&RIié9i ¢ acid (comercially available) 490. 2 8 * NH 11P
0110N- - - (4- Morpholin- 4-yl -benzoyl)-4- phenyl - piperidine-4-
car boxylic aci d ((S)-1-phenyl - ethyl)-am de 4-Phenyl - pi peri di ne-4-

car boxyhteemgdiade { ( S) - 1- phenyl - et hyl )-ani de; conpound with trifluoro-acetic

Z\C/;ﬂ gi) @yeﬁlgggl %heny@-pﬁ)régidf'ﬁe-H—%aﬂ)hogglyilc ac1dy[kS-)pl“?P4Z ﬂ{lgroaﬁllléjnyﬁ)ceot racl:llll Ie,I y

compound with trifluoro-acetic acid

F
N 0
© F)gL
o N 0
o
5 F

1) 4-(4-Fluoro-phenyl)-4-[(S)-1-(4-fluoro-phenyl)-ethylcarbamovyl]-piperidine-1-carboxylic acid

tert-butyl ester
4-(4-Fluoro-phenyl)-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester (1.0 g, 3.092 mmol)
(commercially available) was suspended in dichloromethane (10 mL). EDC (949 mg, 4.948

10 mmol), HOBT (758 mg, 4.948 mmol) and tricthylamine (1.6 mL, 11.442 mmol) were added at
room temperature, followed by slow addition of a solution of (S-)-1-(4-fluorophenyl)ethylamine
(0.50 mL, 3.711 mmol) in dichloromethane (5 mL). The reaction mixture was stirred at room
temperature for 12 h. Water was added to the reaction mixture, the aqueous phase was extracted
with ethyl acetate, the organic layers were combined and washed with aqueous ammonium

15 chloride solution and brine, dried over Na,SO4 and the solvents were evaporated. The residue
was purified by flash chromatography over a 70 g silica gel column with n-heptane and ethyl
acetate to give 735 mg 4-(4-fluoro-phenyl)-4-[(S)-1-(4-fluoro-phenyl)-ethylcarbamoyl]-
piperidine-1-carboxylic acid tert-butyl ester. MS ISN (m/e): 433.7 [(M-H)].

i1) 4-(4-Fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide;

20 compound with trifluoro-acetic acid

To a solution of 4-(4-fluoro-phenyl)-4-[(S)-1-(4-fluoro-phenyl)-ethylcarbamoyl]-piperidine-1-
carboxylic acid tert-butyl ester (735 mg, 1.653 mmol) in dichloromethane (8 mL) at 0 °C was
added slowly trifluoroacetic acid (1.78 mL, 23.148 mmol) and stirring continued for 12 h at
room temperature. The solvent was removed under reduced pressure. Toluene was added to the
25 residue and evaporated under reduced pressure which was repeated two times. The residue was

dried under high vacuum to yield 970 mg 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-



9 41kO NHiin,... 11P . // 0 545. 7 1-[4-(1, 1- D oxo- 1k6- thionorpholin-4-
y1l) - benzoyl] - 4- phenyl - piperidine-4- carboxylic acid ((S)-1-phenyl-
et hyl ) - amvOeot/ibmny| - pi peri di ne-4- carboxylic acid ((SP€IAEP2010/053417
phenyl -et hyl ) -am de; conpound with trifluoro-acetic acid (internedi ate 4)
and 4- (1, 1-dioxo-1k6- thionorpholinridyl)- benzoic acid (comrercially
available) 546. 2 1 0 *0 - .N---\ (__ ) O 498. 624 NH 1-(6-Morpholin-
4-yl - pm%ﬂﬂm@mg&y&w%ﬁ&; cBhAPBYhd wih Peflidtb Atetit-ackB MO XM (/e AGUE 3
((S)-1-phenyl - ethyl)-am de 4-Phenyl -pi peridine-4- carboxylic acid ((S)-1-
phenyl -[&t"ﬁblg)]- am de; conpound with trifluoro-acetic acid (internediate 4)
and 6- norpholin-4-yl- nicotinic acid (commercially available) 499. 4 WO
o or L AR b forne procedtrd debribePor Me ShESH B el aRd PP ar R TTpeRbfE! ' N9
4-carboxylic acid-amides have been synthesized from their respective starting materials as

5 shown in table 1. Table 1 comprises intermediates 2-14. Tert.-butyloxy carbonyl protecting

group cleavage can also be done with other acids like HCI yielding the respective hydrochloride

salts.
Table 1
Inter- MW MW
med. structure calc. name starting materials | found
No (paren
t cpd) (MH+)
F 4-(4-Fluoro-
4-(4-Fluoro- L
phenyl)-piperidine-
phenyl)- . |
o 1,4-dicarboxylic
piperidine-4- )
o acid mono-tert-
carboxylic acid
butyl ester and (S-)-
1 344.4 | [(S)-1-(4-fluoro- 4 345.3
henyl)-ethyl]-
P ' yh-ethy fluorophenyl)ethyla
amide; compound )
mine (all
with trifluoro- )
o commercially
acetic acid
available)
4-Phenyl-
4-Phenyl- o
; o piperidine-1,4-
° piperidine-4- ‘ o
o dicarboxylic acid
carboxylic acid
mono-tert-butyl
326.1 | [(S)-1-(4-fluoro-
2 ester and (S)-1-(4- 327.2
8 phenyl)-ethyl]-
) fluorophenyl)ethyla
amide; compound )
mine (all
with trifluoro-
o commercially
acetic acid
available)




+) 11 * NH 111 . 495 . 663 4-Phenyl-1-(4- piperidin-I|-yl-
pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de
4- Phenyl -woperowsose- 4- carboxylic acid ((S)-1- phenyl - eroylEp2@0ioss;7
conmpound with trifluoro-acetic acid (internediate 4) and 4-

pi peridin-1-yl-benzoic acid (commerci all8y avail able) 496. 4 12 ,

benzoy1l) -

40N HN

r----\ _c 496. 65 4-Phenyl-1_(3,4,5,6- tetrahydro-2H [ 1, 21bi pyridinyl -
5' -carbonyl }J- piperidine-4- carl\;ige,(y ic acid ((S)-[1-phenyl- ethyl]) - yyvde
4- Phenyl't¢si peri di ne- 4- car boxyl | E‘ acid ((S)-1- phenyl -ethyl)-am|de;
conpoundnedi t h tri pirsues- acetilc At d| (i nt Bamedi at e sfprdmgimaterials | found
3,4,5, 6-Net rahydro-2H [1, 210iPFS™) ny1-5' - carbagxylic acid (con Igﬁ-iﬁl I
avail able) 497. 4 13 , 40, N | fodls| 497. 64 4- Phenyl - 1-(2- piperi‘di n-l -
pyrim di ne-5%-. carbonyl)- piperidiner4-4¢arhexyl i ¢ acud4(Ki®rol- phenyl -
phenyl)- phenyl)-piperidine-
o M 38‘7\ piperidine-4- 1,4-dicarboxylic
o A carboxylic acid acid mono-tert-
326.1
3 g ((S)-1-phenyl- butyl ester and (S)- | 327.3
cthyl)-amide; I-phenyl-
compound with ethylamine (all
trifluoro-acetic commercially
acid available)
4-Phenyl- 4-Phenyl-
%@ piperidine-4- piperidine-1,4-
NH
© R carboxylic acid dicarboxylic acid
NH
" OYkF\F 308.1 ((S)-1-phenyl- mono-tert-butyl
4 OH ‘ 309.3
9 ethyl)-amide; ester and (S)-1-
compound with | phenyl-ethylamine
trifluoro-acetic (all commercially
acid available)
4-Phenyl-
4-Phenyl-
piperidine-1,4-
piperidine-4-
dicarboxylic acid
carboxylic acid
/"' mono-tert-butyl
((S)-1-phenyl-
5 322.2 ) ester and (S)-1- 323.4
propyl)-amide;
phenyl-
compound with
propylamine (all
trifluoro-acetic
) commercially
acid
available)




et hyl ) -am de 4- Phenyl - pi peri di ne-4- carboxylic acid ((S)-1-

phenyl - et hyl ) - am de;
and 2- piwenndimeisiyl -

conpound with trifluoro-acetic acid (internedi ate 4)
pyri m di ne-5- carboxylic acid (cecwmpreialos3sl7

available) 498. 4 14 z 0 510. 68 1-[4-(4-Methyl- piperazin-1-yl)-
benzoyl] - 4- phenyl - piperidine-4- carbddylic acid ((S)-1-phenyl-
et hyl ) -am de 4-Phenyl - pi peri di ne-4- carboxylic acid ((S)-1-
phenyl {et hyl)-am de; conpoun \N,l[w trifluoro-acetfic acid (internedype 4)
and 4- | (Menmet hyl - pi perazin-1-| y1)-benzoic acid (conmercially avail abl e)
511. 4| w® 2010/ 18808urRCT/ EP2018/°%053417 name - No startieg masenials Sy Soundt i c
Name stanéing materials MV (NHP#FME 111 N) 1' 497. 64 4-Phenyl|- il\lﬁ-l]i-')
pyrazi n-2-yl - piperidine-4- caF?iU’r)y )- piperidine-4- carboxylic |acid
((S)-11pheny -am de 4- Pheny| - pi peridi ne-4- canlmxyjlic acid ((S)q11-
phenyl { et hyl " " conpound w th 4-Phédylor o-lacetic acid (intermedi ate
4) and|1- py X 2-yk - piper|i di ne-4#4- cpallr)eq? 1Xe|-il-c aci mll(eéléilﬁ?e]r,éi allly
avai | abl e) F)(E\OH dicarboxylic acid
% carboxylic acid
mono-tert-butyl
342.1 | [(S)-1-(4-chloro-
6 ester and (S)-1-(4- | 343.2
cl ) phenyl)-ethyl]-
) chloro-phenyl)-
amide; compound
ethylamine (all
with trifluoro-
commercially
acetic acid
available)
F 4-(4-Fluoro- 4-(4-Fluoro-
phenyl)- phenyl)-piperidine-
o s )eL piperidine-4- 1,4-dicarboxylic
. % carboxylic acid acid mono-tert-
332.2
7 3 ((S)-1- butyl ester and (S)- | 333.4
cyclohexyl- I-cyclohexyl-
ethyl)-amide ethylamine (all
trifluoro-acetic commercially
acid available)
4-Phenyl- 4-Phenyl-
piperidine-4- piperidine-1,4-
H
© B(ﬁ\ carboxylic acid dicarboxylic acid
th,,, NH F OH
) F S)-1- mono-tert-butyl
314.2 © Y
8 4 cyclohexyl- ester and (S)-1- 315.2
ethyl)-amide; cyclohexyl-
compound with ethylamine (all
trifluoro-acetic commercially
acid available)




498. 3 16 1111 40 563. 66 4-Phenyl-1-[1-(4- trifluoronethyl- phenyl)-

pi peri di ne-4- carbonyl]- piperidine-4- carboxylic acid ((S)-1-phenyl-

et hyl ) - amvOeot/ibmny| - pi peri di ne-4- carboxylic acid ((SP€IAEP2010/053417

phenyl -et hyl ) -am de; conpound with trifluoro-acetic acid (internedi ate 4)
and 1- (4-trifluoronethyl- phenyl)-pip204 di ne-4- carboxylic acid
(comercially available) 564. 4 17 |1 40 fk 537. 7 1-[1-(4-Acetyl- phenyl)-

pi peri di ne-#- carbonyl]-4- pheg\ﬁ - pi peridine-4- [carboxylicacid MW
((S)-1{pHenyl - ethyl)-am de 4- ny| - pi peridine-4- carboxylic acid ((S)y1-
phenyl | etedyl ) - ani suctesnpound WRh tri f | name- acet|i stagdng naterials nedeund 4)
and 1- | (#eacetyl - phenyl )- pi gPPAB™Me- 4- car boxyl i d acid (commercilal I\IIY-I+)
available) 538. 1 8 0SI N N 4,teph7| 61 4-Phenyl-| 1 -(4- pyrrol - { -yl’-
benzoyl) - piperidine-4- carboxylic acid ((S)-1-phenyl 4-pichyl ) - ani de
4-Phenyl-
o piperidine-1,4-
F piperidine-4-
. F% or dicarboxylic acid
T\ F carboxylic acid
- mono-tert-butyl
((S)-1,2-
9 2742 | ester and (S)-1,2- 275.2
dimethyl-propyl)-
' dimethyl-
amide; compound )
propylamine (all
with trifluoro-
commercially
acetic acid
available)
4-Phenyl-
4-Phenyl-
o piperidine-1,4-
F piperidine-4-
" F% o dicarboxylic acid
T\, F carboxylic acid
e mono-tert-butyl
§7 288.2 ((S)-1,2,2-
10 ' ester and (S)-1,2,2- | 289.2
2 trimethyl-propyl)-
‘ trimethyl-
amide; compound )
propylamine (all
with trifluoro-
commercially
acetic acid
available)
rac-4-Phenyl- 4-Phenyl-
%@ piperidine-4- piperidine-1,4-
o g F)(H\OH carboxylic acid dicarboxylic acid
T 309.1 1-pyridin-3-yl- mono-tert-butyl
11 7 3 (I-pyr ' Y ‘y‘ 310.3
<" 8 cthyl)-amide; ester and 1-pyridin-
compound with | 3-yl-ethylamine (all
trifluoro-acetic commercially
acid available)




4- Phenyl - pi peri di ne-4- carboxylic acid ((S)-1- phenyl-ethyl)-am de;
conpound with trifluoro-acetic acid (internediate 4) and 4- pyrrol- 1
-yl - benzowo 2amveqsconmer ci al |y avail able) 478. 3 WO  PCI/EP2010/053417
2010/ 106081PCT/ EP2010/ 053417 -32- No structure MV Systematic Sy Nane
starting materials MV (IVH +) 19 *NO| -2I-N NO . 479. 58 4-Phenyl-1-(6-
pyrazol -1-yl - pyridine-3- carbonyl)- piperidine-4- carboxylic acid

((S)-1{phenyl- ethyl)-am de 4- I?\Q%y - pi peridine-4- carboxylic aci dMWS)11-
phenyl 1 étttiy] ) - am de; conpound w f trifluoro-acetiic acid (internediate 4)
and 6- | pyedazol - 1- struetieeot i ni ¢ 421 (cormbamieal | y |astartiapmaterige. | fouodr ) | .
513. 04 We[5-(4-Chloro- phenyl F—af‘ﬂ‘r an- 2- carbonyl|] -4- phenyl - pi p?MiI_g'j)ne- 4-
carboxylic aci d ((S) 1- phenyl |- %l%dr)y ) -am de 4- Phenyl - pi peri di ne-|4-
carboxylic i | -ethyl|)- mtpﬁ@lymorrpounmm}fehyltri flluoro-acetic
acid (intert (4-chl pro-phenyl)- fluran-2-carboxyljic acid
piperidine-4- piperidine-1,4-
carboxylic acid dicarboxylic acid
320.1 (S)-indan-1- mono-tert-butyl
12 _ _ 321.3
9 ylamide; ester and (S)-indan-
compound with 1-ylamine (all
trifluoro-acetic commercially
acid available)
4-Phenyl-
o 4-Phenyl- o
" Bel\ o piperidine-1,4-
. ort piperidine-4-
T N F o dicarboxylic acid
carboxylic acid
mono-tert-butyl
326.1 | (4-fluoro-benzyl)-
13 ‘ ester and (4-fluoro- | 327.3
F 8 methyl-amide;
‘ benzyl)-methyl-
compound with
amine (all
trifluoro-acetic
commercially
acid
available)
4-Cyclohexyl-1,4-
4-Cyclohexyl- o
o piperidinedicarboxy
. piperidine-4- o
lic acid tert-butyl
N carboxylic acid
HN i 3324 ester and (S-)-1-(4-
14 | o ° = [(S)-1-(4-fluoro- 333.3
7 fluorophenyl)ethyla
phenyl)-ethyl]- )
mine (all
amide;
commercially
hydrochloride
available)

Intermediate 15
4-Cyclopentyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide;
hydrochloride



(comercially available) 513. 4 21 110 \ . |i 509. 67 4-Phenyl- |-(2-p-
tolyl-thiazo | e-4- carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-
et hyl ) - amvOeot/ibmny| - pi peri di ne-4- carboxylic acid ((SP€IAEP2010/053417

phenyl -et hyl ) -am de; conpound with trifluoro-acetic acid (internedi ate 4)
and 2- p-tolyl-thiazo | e-4- carboxylic2acid (commercially available) 510. 3
22 40 N, ---ii 4, 479. 58 1-(4-Oxazol -5-yl- benzoyl)-4- phenyl

pi peri di ne-4,~carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl - pi d| ne carboxylic acid ((S)-1- phenyl -ethyl)-am de;
conmpound wi.t trHIfl @ acetic acid (internediate 4) and 4-
e ' d (comTerC|aIIy avail able) 480. 3 WO

starti n rraterlals MV (VH +) 23 * [\,
1) 4-Cyclopentyl-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester

b

Under inert atmosphere a 500 mL four necked flask (flame dried) with a mechanical stirrer was

5 charged with 3.29 mL diisopropylamine in 50 mL. THF. The solution was cooled to -5 °C/-10 °C.

To the colourless solution 14.57 mL BuLi in 1.6M hexane was added drop wise over 20 min.
The light yellow solution was stirred for 30 min at -5 °C and then cooled to -75 °C. A solution of
5 g ethyl 1-tert-butoxycarbonylpiperidine-4-carboxylate in 50 mL THF was added at -75 °C drop
wise over 50 min. The yellow solution was stirred at -75 °C for 2 h. A solution of4.5 g

10 cyclopentyliodide in 20 mL THF was added drop wise over 45 min. The reaction was stirred at -
75 °C for 1 h. The reaction was allowed to warm to room temperature over the weekend. The
reaction was cooled to 0 °C, quenched with 150 mL 10% citric acid solution. The aqueous layer
was separated and extracted once with 150 mL ethyl acetate. The organic layers were washed
with 100 mL brine, dried over Na;SQy, filtered and concentrated under vacuum. The crude

15 product (yellow viscous oil, 7.75 g) was purified over silica chromatography eluting with a
gradient formed from heptane and TBME to yield after evaporation of the product containing
fractions 5.54 g (88 %) of the title compound as colourless viscous oil. MS ISP (m/e): 326.3
[(M+H)']

i1) 4-Cyclopentyl-piperidine-1.4-dicarboxylic acid mono-tert-butyl ester

X°
20

In a 250 mL round bottom flask with a magnetic stirrer, 5.4 g (16.7 mmol) 4-cyclopentyl-
piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester was dissolved in 40 mL EtOH.

To the colourless solution 40 mL 4N NaOH was added. The orange solution was stirred under



z'0o0o* " * 479. 58 4-Phenyl-1-(3- phenyl-isoxazo |e- 5-carbonyl)-

pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl -woperowsose- 4- carboxylic acid ((S)-1- phenyl - eroylEp2@0ioss;7
compound with trifluoro-acetic acid (internmediate 4) and 3- phenyl -i soxazo
| e-5- carboxylic acid (commercially avasd able) 480. 3 24 0, s\ -, 495 64
4- Phenyl-1-(5- pyridin-2-ylthiophene-2- carbonyl)- piperidine-4- carboxylic
aci d ( (Shuxdlfop hemdretdays. ) Framtidao fwBemove @ iiEfh déddbod migard0xydiigeawith
((S)-1- phenyl-ethyl)-am de; compound with trifluoro-acetic acid

(inter thB inaly e ayaterad sxtrasged wyiee with (109 mlogkewbethor The Basepus layeaicves

(commer.¢j Vi hl ab i . -1 aid (. 4- 1 4] 1-1-
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et hyl ) <diyil dectate Pi@RV L I- the pehitcdgade indus eaapboion weas fltdred {hr&)ghle membrane filter.

phenyl -et hyl ) -am de;, conpaund with trif]uoro-acetic acid (internedi ate 4)
and 5zy1- Tihgiegucass Jayey fropdhs %ﬁ&at%wasqpe@ﬁwnéi cxfpgted 0BG wibh é<§0 mL ethyl acetate.

The organic was layer dried with Na,SOy, filtered and concentrated under vacuum. The crude

product (2.54 g, yellow viscous oil) was purified over silica chromatography eluting with a

gradient formed from heptane and ethyl acetate to yield after evaporation of the product

containing fractions 1.89 g (38 %) of the title compound as off-white solid. MS ISP (m/e): 298.2
10 [(M+H)T.

i11) 4-Cyclopentyl-piperidine-4-carboxvlic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide;

hydrochloride

In analogy to the procedure described for the synthesis of intermediate 1 the title compound was
prepared from 4-cyclopentyl-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester and (S-)-1-

15  (4-fluorophenyl)ethylamine through coupling with HATU, in DMF/DIPEA followed by removal
of the tert.-butyloxycarbonyl group with HCI in dioxane. MS ISP (m/e): 319.2 [(M+H) ].

Intermediate 16

4-(2-Methyl-allyl)-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide

20 1) Piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-(2-methyl-allyl) ester
0
(o]
Neaas
X*

Under inert condition a 500 mL round bottom flask with a magnetic stirrer was charged with

6.87 g (30 mmol) of 1-tert.-butyloxycarbonyl-piperidine-4-carboxylic acid, 110 mg (0.09 mmol)

DMAP and 11.5 g (60 mmol) 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, hydrochloride
25 and 150 mL DCM. To the light yellow solution 3.25 g (45 mmol) 2-methyl-2-propen-1-ol was

added. The reaction mixture was stirred over night at room temperature. The mixture was

concentrated under vacuum, isolute-HM-N was added and evaporated to dryness. The residue



479. 3 26 0-: * O\ 0 * x O 61 509. 143-(4-Methoxy- phenyl)- isoxazo |e-5-
carbonyl] -4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl -

et hyl ) - amvOeot/ibmny| - pi peri di ne-4- carboxylic acid ((SP€IAEP2010/053417
phenyl -et hyl ) -am de; conpound with trifluoro-acetic acid (internedi ate 4)
and 3- (4-nethoxy-phenyl)- isoxazo |e-34carboxylic acid (comrercially
avai l abl e) 510. 4 WD 2010/ 106081PCT/ EP2010/ 053417 -34- No structure MN

Syste st%uﬁﬁg@ o$draflida Rt IR tWEIFH @ép‘@an%ﬁ Mﬂyﬂcezale & yléla@ﬂeﬁéva@oﬁm@ﬁ yslthb (2-
pyridin-4-yl- thiazo | e-4- car bonyl ) E? peri di ne-4- carboxylic acid
G

((S)- 1pmfhwymnt@mﬁg|f9acfa¢ﬁsa7e3 g(%?écayarf ﬂm tgeerqogipgand as @d@lﬂé@wml AMadsh ((e3) - 1-
phenyl [QQ/I’ ng] conpound with trifluoro-acetic acid (internedi ate 4)
and 2- pyr| -thiazo |l e-4- carboxylic acid (comercially avail abl e)
497. 3 28 0 496. 63 4- Pheny1-1-(2- pyridin-3-yl- thiazo |e-4-

ii) 4-(2-Methyl-allyl)-piperidine-1.,4-dicarboxylic acid mono-tert-butyl ester

A flame dried 500 mL four-necked round bottom flask with a mechanic stirrer was charged
under inert condition with 4 mL (28 mmol) of diisopropylamine and 65 mL THF. At -5°C 17.7
mL (28 mmol) 1.6 N butyllithium/hexane-solution was added drop wise over a period of 20 min.
The light yellow solution was stirred for 30 min at -5 °/-10 °C and afterwards cooled to -75 °C.

10 A solution of 7.3 g (26 mmol) piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-(2-methyl-
allyl) ester in 25 mL THF was added drop wise during 20 min and stirred for 45 min at -75 °C.
Addition of a solution of 3.6 mL (28 mmol) TMSCl in 10 mL THF during 15 min was followed
by stirring for 30 min at -75 °C and warming up over 45 minutes to ambient temperature. The
colorless solution was heated for 67 h at reflux. The light yellow reaction solution was cooled to

15 5°C, dropwise 50 mL 2 N aq. HCI was added, stirred for 10 min and 100 mL water and 100 mL
cthyl acetate was added. The aqueous layer was separated and extracted once with 150 mL ethyl
acetate. The organic layers were washed twice with 200 mL brine, dried over Na,SO,, filtered
and concentrated under vacuum. The residue was purified on silica eluting with a gradient
formed from heptane, ethyl acetate and acetic acid to yield after evaporation of the product

20 containing fractions 4.2 g (57 %) of the title compound as off-white solid. MS ISP (m/e): 282.5
[(MH)T.

1i1) 4-(2-Methyl-allyl)-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide

In analogy to the procedure described for the synthesis of intermediate 1 the title compound was
prepared from 4-(2-Methyl-allyl)-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester and

25  (S-)-1-(4-fluorophenyl)ethylamine through coupling with HATU, in DMF/DIPEA followed by
removal of the tert.-butyl oxycarbonyl group with TFA in DCM and liberation of the free amine
with Na,COs. aq.. MS ISP (m/e): 305.2 [(M+H)].



carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl - pi peri di ne-4- carboxylic acid ((S)-1- phenyl-ethyl)-am de;
conpound wDt2h1oimsdsh uor o- acetic acid (intermedi ate 4) an®C2AEP2010/053417
pyridin-3-yl-thiazo | e-4- carboxylic acid (comrercially avail able) 497. 3
29 0\ N 4, 479. 58 1-(6-1m dazol -1- yP5pyridi ne-3- carbonyl)-- 4 phenyl -
pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyhtdphiedaidtediime- 4- carboxylic acid ((S)-1- phenyl -ethyl)-am de;
conpound with trifluoro-acetic acid (internediate 4) and 6-

i mi daz &+QGimgthykil badi exadiagel-3yDcwigetinigiagid y avail abl e) 480. 2 30 o 040 N 4,
481. 64 4-Phenyl-1-(4- pyrrolidin-I-yl- benzoyl)- piperidine-4- carboxylic
acid (?%: -phenyl - ethyl)-am de 4-Phenyl - pi peri di ne-4- carboxylic acid
((S)-1-nphenyl -ethyl)-am de; compound with trifluoro-acetic acid
(internmedjate 4) and 4- pyrrolidin-I-yl-benzoic acid (comercially

avai | abI| A82. 4 WD 2010/ 106081PCT/ EP2010/ 053417 -35- No

=

o ¢}

1) 6-Chlorocarbonyl-nicotinic acid methyl ester

5 A mixture of pyridine-2,5-dicarboxylic acid 5-methyl ester (150 mg, 0.828 mmol) and thionyl
chloride (1 mL) was heated at 80 °C for 5 h. The thionyl chloride was evaporated under reduced

pressure, the residue was dried in high vacuum and used crude for the next reaction.

1) O-(5-Methoxycarbonyl-pyridine-2-carbonyl) acetamide oxime

To a solution of 6-chlorocarbonyl-nicotinic acid methyl ester in THF (5 mL) were added

10 acetamide oxime (75 mg, 1.017 mmol) and triethylamine (0.211 mL, 1.526 mmol). After 12 h at
room temperature water was added. The aqueous phase was extracted with ethyl acetate, the
organic layers were combined, dried over Na,SQOy, and the solvents were evaporated. The residue

was dried in high vacuum and used crude for the next reaction. MS ISP (m/e): 220.2 [(M+H)'].

111) 6-(3-Methyl-[1,2.4]oxadiazol-5-yI)-nicotinic acid methyl ester

15 To a solution of O-(5-methoxycarbonyl-pyridine-2-carbonyl) acetamide oxime (113 mg, 0.476
mmol) in dry tetrahydrofuran (1 mL) was added a solution of tetrabutyl ammonium fluoride in
tetrahydrofuran (1M, 0.274 mL, 0.953 mmol). After 12 h at room temperature brine was added.
The aqueous phase was extracted with ethyl acetate, the organic layers were combined, dried
over Na,SQO4, and the solvents were evaporated and the residue was subjected to flash

20 chromatography with n-heptane and ethyl acetate over a 20 g silica gel column to give 60 mg 6-
(3-methyl-[1,2,4]oxadiazol-5-yl)-nicotinic acid methyl ester.

iv) 6-(3-Methyl-[1.2.4]oxadiazol-5-yl)-nicotinic acid

To a solution of 6-(3-methyl-[1,2,4]oxadiazol-5-yl)-nicotinic acid methyl ester (54 mg, 0.246
mmol) in methanol (5 mL) was added an aqueous solution of KOH (3M, 0.49 mL, 1.48 mmol)
25 and the mixture was heated at 70 °C for 12 h. The reaction mixture was neutralized under ice

cooling with 2M HCIl solution. The solvents were evaporated under reduced pressure, co-



structure MWV Systematic Nane starting materials MV(MH +) 31 1111 N N, N
478. 6 4-Phenyl -1-(4- pyrazol-1-yl- benzoyl)- piperidine-4- carboxylic acid
((S)-1-phwoybto/wtisyl ) - am de 4- Phenyl - pi peri di ne-4- car bexylapeo@osziif{ (S) - 1-
phenyl - et hyl ) -am de; conpound with trifluoro-acetic acid (internediate 4)
and 4- imdazol-1-yl-benzoic acid (con@rcially available) 479. 2 32 o N
N 4, 495. 64 4-Phenyl-1-(4- thiazol-2-yl- benzoyl)- piperidine-4-

car boxyhvhgoraed ehréd ﬁheslwnh edlidme @ RYied uaddrdesiivaNeny Th@ide ad user dude for
carboxylic acid ((S)-1- phenyl - ethg@%Danlde conmpound with trifluoro-acetic

acid (thainest readiien MAYSM ka4 2Q4 KX6HD2- yI - benzoic acid (comercially
avail able) 496. 3 33 o0 040 N 495. 62 144-(2-0xo0- pyrrolidin-1-yl)-

benzoy jlllfedfﬂfneﬁpa?g ﬂ? i
6-(1,1-Dioxo-1A°-thiomorpholin-4-yl)-nicotinic acid
//
S=0

A

5 o
i) 6-(1,1-Dioxo-1A°-thiomorpholin-4-yl)-nicotinic acid methyl ester

A solution of methyl 6-chloronicotinate (3.43 g, 20 mmol), thiomorpholine 1,1-dioxide (2.70 g,
20 mmol) and sodium carbonate (2.54 g, 24 mmol) in NMP (40 mL) was heated to 90 °C for 3
days. The reaction mixture was poured into water and the white solid formed was filtered off to
10 give 2.22 g 6-(1,1-dioxo-1A%-thiomorpholin-4-yl)-nicotinic acid methyl ester. The aqueous phase
was extracted with ethyl acetate, the combined organic phases were dried over Na,SQy, filtered
and the solvents were evaporated. The residue was triturated with diethyl ether and the solid
filtered off to yield another 1.18 g 6-(1,1-dioxo-1A°-thiomorpholin-4-yl)-nicotinic acid methyl

ester.

15 i) 6-(1,1-Dioxo-1A%-thiomorpholin-4-yI)-nicotinic acid

To a solution of 6-(1,1-dioxo-1A°-thiomorpholin-4-yl)-nicotinic acid methyl ester (156 mg, 0.577
mmol) in methanol (10 mL) was added aqueous KOH (3M, 1.2 mL, 3.463 mmol) and the
mixture was heated at 70 °C for 12 h. The methanol was evaporated, water was added and the
mixture acidified to pH=6 with 2N HCL The water was evaporated and the residue dried in high
20 vacuum to give 6-(1,1-dioxo-1A’-thiomorpholin-4-yl)-nicotinic acid which was used crude for

the next step.

Example 1
1-[4-(1,1-Dioxo-1A -thiomorpholin-4- 1)-benzoyl|-4-(4-fluoro-phenyl)-piperidine-4-
P y



pi peri di ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl - pi peri di ne-4- carboxylic acid ((S)-1- phenyl-ethyl)-am de;
conpound wDth1otmsdsh uor o- acetic acid (intermedi ate 4) an®C#AEP2010/053417
(2-oxo-pyrrolidin-1- yl)-benzoic acid (commercially available) 496. 4 34
40 ,i/ NN ,-- N_ [/ 4, 479. 58 4-PhenQ¥T-1-(4- [1,2,4]triazol-

yl -benzoyl)- piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de
4- Phenyl - pi peri di ne- darbeayhOxilli[G)AC{4N4drd) phlenyhhed n-aﬁhhyl) ani de;
conmpound with trifluoro- acetlc acid %lnternedlate Qy
[1,2,4]triazol-1-y1- benzoic ak (commercially avallable) 480. 3 WO
2010/106081PCT/EP2010/053417 -3 strycture MV Systematic Sy Nane
starting materials MV (IVH +) 35 0. 57 [ 1, 3, 4] Oxadi azol -

2-yl -benzoyl) - 4- phenyl - plperld? ca xylic acid ((S)-1-phenyl -

et hyl ) -am de 4- Phenyl - pi peri di ne-.

S:O

/o

To a solution of 4-(1,1-dioxo-1A°-4-thiazinan-4-yl)benzenecarboxylic acid (26 mg, 0.102 mmol),
EDC (31 mg, 0.163 mmol), HOBT (25 mg, 0.163 mmol) and triethylamine (53 uL, 0.378
5 mmol) ) in dichloromethane (2 mL) at room temperature was added slowly a solution of 4-(4-

fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide; TFA salt (47
mg, 0.102 mmol) in DCM (1 mL). The reaction mixture was stirred at room temperature for 12 h.
The reaction mixture was subjected to flash chromatography with dichloromethane and methanol
over a 10 g silica gel column to yield 51 mg 1-[4-(1,1-dioxo-1A°-thiomorpholin-4-yl)-benzoyl]-

10  4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide. MS ISP
(m/e): 582.3 (100) [(M+H)'].

In analogy to the procedure described for the synthesis of 1-[4-(1,1-Dioxo-1A6-thiomorpholin-4-
yl)-benzoyl]-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-
amide (example 1) further piperidine derivatives have been synthesized from their respective

15 starting materials as mentioned in table 2. Table 2 comprises example 2-example 113.

Table 2
Systematic MW
No structure MW y starting materials (MH
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4-Phenyl-piperidine-4-
° e | SO
° ! carbonyl)-4- phenyl-ethy :

compound with

o, gNH O 488. . ph@nyl- trifluoro-acetic acid 489.

628 piperidine-4-

carboxvlic acid (intermediate 4) and 3
O Y biphenyl-4-carboxylic

acid (commercially
available)

((S)-1-phenyl-
ethyl)-amide
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o N 4-yl-benzoyl)-4- phenyl-ethyl)-amlde;
\h henvl- compound with
g | ™ 497.| DU, | wifluoro-acetic acid | 498.
N 635 cgrgox lic acid (intermediate 4) and 4- | 4
<\:> ((S)-l-yhen L morpholin-4-yl-benzoic
oth I)Parnige acid (commercially
Y available)
{: i 4-Phenyl-piperidine-4-
o 441 1 Dyinen. | carboxylic acid ((S)-1-
° " -4 (11’}36{)10X0 phenyl-ethyl)-amide;
NH . . compound with
e thiomorpholin-4- . D
1)-benzoyl]-4- ‘trlﬂuoro‘-acetlc acid
9 N‘> 545. | Y henvl- (intermediate 4) and 4- | 546.
< 7 Riend (1,1-dioxo-126- 2
7o piperidine-4- . g
’ carboxylic acid thiomorpholin-4-yl)-
((S)-1-phenyl- benzoic apld
ethyl)-amide (Cornrpercmlly
available)
4-Phenyl-piperidine-4-
o 1-(6-Morpholin- carboxylic acid ((S)-1-
o N 4-yl-pyridine-3- phenyl-ethyl)-arpide;
\h = carbonyl)-4- compound with
" \_/" 498 henvl- trifluoro-acetic acid 499
10 N 62 4' : peri dii,le- A (intermediate 4) and 6- 4 '
<_§> PP morpholin-4-yl-
(0]

carboxylic acid
((S)-1-phenyl-
ethyl)-amide

nicotinic acid
(commercially
available)

d

acetic
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7 4-Phenyl- 1-(4-
acid ((S)-1-phenyl -

tet

((S)-1- phenylo/wtdsyl ) - am de;

(interne
481. 3 4

diate 4) and 4-
1z

tetr

r azol

_1_y|_

benzoy1l) -

et hyl ) -am de 4- Phenyl - pi peri di ne- 4-

pi peri di ne- 4-

carboxylic

conpound with trifl uoro-aceCTErPaeids53417

azol

-1-yl
0 494. 59 1-[4-(5-Methyl

carboxylic acid

-benzoic acid (commercially avail abl e)

=301, 2, 4] oxadi azol - 3-yl)-benzoyl]-4-

phenyl - pi peridi ne-4- carboxylic acid ((S)-1-phenyl - ethyl)-anide
4- Phenyl - pj peri di ne-4- carbdxylid acid ((S)-1-[phenyl-ethyl)-am|d
conpoungygM th trifbdigs 0- acet|igypdi d SNsHBHffedi at estﬁtl@ﬁi‘a&naﬁé ne@ww -
[ 1, 2, 4] oxadi azol-3-y1)- benzoic acid (Ynererci al | y avai | abl e) 5.4 142,
NS N-| 479158 4-Phenyi=1-(4- [1,2,4]t|iouui-4- nf:ll.culyl e4|.J| IJUIi I ne-4-
carboxylic ((S)-1-phenyl - etlhyl)-am de 4- Pheg%jyrﬂf ﬁ 4-
carboxylic ) - - phenyl - et hy-phenyi-dgs- co B lluor o-jaceti c
acid (internediAte and 4- [1, 2, 4fibdridaeolyi4- ) 1Phggwirs iy
(commercially availa 480. benzoyl)- Compﬁdemh
TR 495. iveridine-d- trifluoro-acetic acid | 496.
N 663 PIPeriame= (intermediate 4) and 4- | 4
carboxylic acid o .
Q piperidin-1-yl-benzoic
((S)-1-phenyl- ” ol
othyl)-amide aci (corpmerma y
available)
4-Phenyl-piperidine-4-
. 4-Phenyl-1- carboxylic acid ((S')-l'-
PN (3,4.5,6- phenyl-ethyl)-amide;
! - compound with
o NO tetrahydro-2H- 11 - acid
W o [1,2']bipyridinyl- t?l uoro-a}cetlc act
12 496. ,5'-carbon I)- (intermediate 4) and | 497.
65 Jcarbony 3.4,5,6-tetrahydro-2H- 4
piperidine-4- e i .
L [1,2Tbipyridinyl-5'-
carboxylic acid S
carboxylic acid
((S)-1-phenyl- ol
cthyl)-amide (comrperma y
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
N)(L?N 4-Phenyl-1-(2- phenyl-ethyl)-amide;
% NN piperidin-1-yl- compound with
@/”Q o O pyrimidine-5- trifluoro-acetic acid
13 497. carbonyl)- (intermediate 4) and 2- | 498.
64 piperidine-4- piperidin-1-yl- 4
carboxylic acid pyrimidine-5-
((S)-1-phenyl- carboxylic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
1-[4-(4-Methyl- carboxylic acid ((S')-l'-
) . phenyl-ethyl)-amide;
y piperazin-1-yl)- }
QRQ ™ benzoyl]-4- ‘cornpound Wlth‘
@/”{ o NN 510 honvl trifluoro-acetic acid 511
14 ' _pheny (intermediate 4) and 4- ’
68 piperidine-4- . . 4
L (4-methyl-piperazin-1-
carboxylic acid .
yl)-benzoic
((S)-1-phenyl- . .
ethyl)-amide acid (commercially
y available)




3 WO 2010/ 106081PCT/ EP2010/ 053417 -38- No
starting materials MW (IVH +) 43 N .
[ 1, 2, 4] oxm0i2amnios08d- Y1) - benzoyl] - 4- phenyl -

structure MN Systematic Nane
40 494. 59 1-[4-(3-Methyl -
pi peri di ne- #cTEeedonyisic aci d

((S)-1-phenyl - ethyl)-am de 4-Phenyl -pi peridine-4- carboxylic acid ((S)-1-
phenyl -et hyl ) -am de; conpound with tri-8l.uoro-acetic acid (internedi ate 4)
and 4- (3-nethyl- [1,2,4]oxadiazol-5-yl)- benzoic acid (comercially
avai l able)[495. 4 44 TP N 46 o 1[N 11,N 1 490.[61 4-Phenyl-1-(4-] MW
pyrim ding B-Y! - serl@REoyl) - | miweri dPyptematic oy boxé&hft?n%ﬁ-h%rfa(lss) - Lenmaeny ! -
et hyl ) -am de 4- Phenyl - pi peri|di ne-|4- ca¥am&ylic
phenyl —ethyt)=amnde;—conpound—wth—triftuoro-ac¢ 4.13151,611 ntermediatie 4)
and 4- pyr| mdin-5-yl-benzoilc aci|ld (conmercial |y PTB%)IG 31 3911 3 45
Yeaf oxy icacid ((S)
i 4-Phenyl-1-(1- henyl-ethyl)-amide;
NJK@ pyrazin-2-yl- phenyr-cthyl)-an
N . compound with
e T j piperidine-4- trifluoro-acetic acid
15 W ) 497. garbor}yl)- (intermediate 4) and 1- 498.
64 piperidine-4- . 3
L pyrazin-2-yl-
carboxylic acid et .
piperidine-4-carboxylic
((S)-1-phenyl- . .
ethyl)-amide acid (commercially
available)
4-Pheny1‘-pipe'ridine-4-
o eyt 1. | Rl (91
)b trifluoromethyl- phenyl-cthyl)-amide;
% m phenyl)- ‘cornpound Wlth‘
o A piperidine-4- ‘trlﬂuoro‘-acetlc acid
16 563. carbonyl]- (intermediate 4) and 1- | 564.
66 carbotly (4-trifluoromethyl- 4
piperidine-4- Y
L phenyl)-piperidine-4-
carboxylic acid .
((S)-1-phenyl- carboxylic acid
oth I)Parnige (commercially
y available)
4-Phenyl-piperidine-4-
1-[1-(4-Acetyl- | carboxylic acid ((S)-1-
f phenyl)- phenyl-ethyl)-amide;
@lo%@( piperidine-4- compound with
L carbonyl]-4- trifluoro-acetic acid
17 ’ 5:;7' phenyl- (intermediate 4) and 1- 538'
piperidine-4- (4-acetyl-phenyl)-
carboxylic acid | piperidine-4-carboxylic
((S)-1-phenyl- acid (commercially
ethyl)-amide available)
4-Pheny1‘-pipe‘ridine-4-
) 4-Phenyl-1-(4- carboxylic acid ((S')-l'-
) )ﬁ pyrrol-1-yl- phenyl-ethyl)-amide;
% o benzoyl)- ‘cornpound Wlth‘
18 @ o = 477. piperidine-4- trifluoro-acetic acid | 478.
61 . (intermediate 4) and 4- 3
carboxylic acid ol-1-vl-benzoic
((S)-1-phenyl- PYITOL1-yi-bell
othyl)-amide acid (commercially
y available)




4, L 557. 62 4-Phenyl-1-[4-(5- trifluoronmethyl- pyridin-2-yl1l)- benzoyl]-
pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de
4- Pheny!| -wopero/sose- 4- car boxylic acid ((S)-1- phenyl - ePoyiEp2@0iost;7

conmpound with trifluoro-acetic acid (internediate 4) and 4-
(5-trifluoronethyl- pyridin-2-yl)- ben3dic acid (commercially avail abl e)

558. 1 46 IP N 46 o 0 501. 71 1-(1-Cycl ohexyl- piperidine-4- carbonyl)-4-
phenyl - pi peridi ne-4- carboXylic aC| d g(S)- 1- phenyl - ethyl)-am demw
4- Phenylygdl peri dispgedts Car baxpiny d quaatic 1. ph&Qb’tkn§ﬁB¥ér}a‘lém devH
compound W th trifluoro-acet|ic agi d (|Nf»tle¢rred| ate
cycl ohexytfpiperidine=—4=carboxyticacid({com *|4,Pﬁl | d.Vd.I 4 d. re)—502. 4
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starting mpterials (MH +) -Phenyl-1-(6-"" 1" carboxylic a
pyrazol-1-yl- phenyl- ethyl) armde
@10' : . pyridine-3- compound with
19 N O | 479. carbonyl)- trifluoro-acetic acid | 480.
( ) l 58 piperidine-4- (intermediate 4) and 6- 3
carboxylic acid pyrazol-1-yl-nicotinic
((S)-1-phenyl- acid (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
st o | SO0 ()
M phenyl)-furan-2- phenyr-cthy d with ’
; L o carbonyl]-4- compound with
O trifluoro-acetic acid
513. phenyl- . . 513.
20 L (intermediate 4) and 5-
04 piperidine-4- 4
. (4-chloro-phenyl)-
carboxylic acid S
furan-2-carboxylic acid
((S)-1-phenyl- ;
thyl)-amid (commercially
cthyl-amide available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
0 4-Phenyl-1-(2-p- | phenyl-ethyl)-amide;
%%%@ tolyl-thiazole-4- compound with
O ) carbonyl)- trifluoro-acetic acid
509. A . : 510.
21 67 piperidine-4- (intermediate 4) and 2- 3
carboxylic acid p-tolyl-thiazole-4-
((S)-1-phenyl- carboxylic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
. 1-(4-Oxazol-5-yl- carboxylic acid ((S')-l'-
phenyl-ethyl)-amide;
" benzoyl)-4- :
@10 _ henvl- compound with
99 " b/ | 4709. iperi difle_ . trifluoro-acetic acid | 480.
58 PIPeriame= (intermediate 4) and 4- 3
carboxylic acid L5-vLb ;
((S)-1-phenyl- 0Xazo -5-yl- enzoic
. acid (commerciall
ethyl)-amide Y
available)
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carboxylic acid ((S)-1-phenyl -
carboxylic acid ((S)-1-
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(1 ntermedi
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ate 4) and 4-
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565. 64 4-Phenyl-1-[1-(4- trifluoronmethyl- pyrimdin-2-yl)- 11 iperidine-4-
. carbonyl]- piperidine-4- carbo><y| Ic acid ((S)-1-phenyl- ethyl)-mwde
4- Phenyingd] per i dipgadls car boxppiy ¢ achstqmatic 1. ph&Qb’tkn§ﬁB¥ér}a‘lém devH
compound W th trifluoro-acet|ic agi d (i¥ame medi at e
(4-triftuoronethyt=mvrimdin=2yi)= —pipe llt: L.d.l Xyjijc—acid
(comrercial |y available) 566. 3 49 110 1 N, | ﬁpr "M] eg : ?él‘ 58
4-Phenyl - 1-(2- phenyl -2 carboxylic acid ((
e 4-Phenyl-1-(3- phenyl-ethyl)-amide;
% M= phenyl-isoxazole- compound with
o 5-carbonyl)- trifluoro-acetic acid
23 W b 45789 ' piperidine-4- (intermediate 4) and 3- 4%0'
carboxylic acid phenyl-isoxazole-5-
((S)-1-phenyl- carboxylic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
| it | e S
A pyridin-2-yl- | PreRY-etysratices
i Ve thiophene-2- ‘cornpound Wlth.
) % 495, carbonyl)- ‘trlﬂuoro‘-acetlc acid 496.
24 A (intermediate 4) and 5-
64 piperidine-4- e . 4
S pyridin-2-yl-thiophene-
carboxylic acid .
2-carboxylic acid
((S)-1-phenyl- .
cthyl)-amide (comrpermally
available)
4-Phenyl-piperidine-4-
] -(4-Imidazol-1- carboxylic acid ((S)-l-
phenyl-ethyl)-amide;
N)ﬁ yl-benzoyl)-4- oound with
o Y phenyl- Lompound With.
25 W o W | 478. piperidine-4- trifluoro-acetic acid | 479.
6 . (intermediate 4) and 4- 3
carboxylic acid - .
imidazol-1-yl-benzoic
((S)-1-phenyl- . .
othyl)-amide acid (commermally
available)
4-Phenyl-piperidine-4-
1-[3-(4-Methoxy- | carboxylic acid ((S)-1-
% ») phenyl)- phenyl-ethyl)-amide;
m \ isoxazole-5- compound with
2 .| cboni | i 510
P L
piperidine-4- (4-methoxy-phenyl)-
carboxylic acid | isoxazole-5-carboxylic
((S)-1-phenyl- acid (commercially
ethyl)-amide available)
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carboxylic
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carboxylic acid ((S)-1-phenyl-
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and 2- phenyl-2H [1,2,3]triazol e-4- carboxylic acid (comercially
avai |l abl e) 480. 3 50 Il i 564. 65 4-Bhenyl-1-(5' - trifluoronethyl-
3,4,5,6- tetrahydro-2H [1, 21bi pyridinyl- 4-carbonyl)- piperidine-4-
carboxyliclacid ((S)-1-phenyl- ethyl% am de 4-Phenyl - pi peri di ne-[4pMw
car boxyiNg| aci d (hRtad- Phenyiwet hy | 3stmale  congg HiYh Wiatdbals | (MH
trifluoro-pacetic acid (internmedi ate 4)Namel 5' - trlfluoronethyl-S 4ﬂ5 6-
t et r ahydror 21, 21bipyridimyi=4-—carboxytic aci gy e at - y avatil abl e)
565. 3 W0 2010/ 106081PCT/ ER2010//053417 -40- No ? %T FBP& st emat|i c
Nane starfing materials MW|(MH 4) BRhdnyl--(316] 7 h § Eng fhyl-
0 pyridin-d-yl- phenyl-ethyl)-amide;
JK[\F@ Thiazolo-4- compound with
m o = trifluoro-acetic acid
27 496. carbonyl)- . . 497.
D (intermediate 4) and 2-
63 piperidine-4- s . 3
L pyridin-4-yl-thiazole-4-
carboxylic acid .
carboxylic acid
((S)-1-phenyl- .
thyl)-amid (commercially
cthyl-amide available)
4-Phenyl-piperidine-4-
eyt | Cuboie e (1
! pyridin-3-yl- pheny-ethy?l)-amide;
JK[W thiazolod- compound with
)< : trifluoro-acetic acid
496. carbonyl)- . . 497.
28 L (intermediate 4) and 2-
63 piperidine-4- - . 3
L pyridin-3-yl-thiazole-4-
carboxylic acid .
carboxylic acid
((S)-1-phenyl- .
cthyl)-amide (comngermally
available)
4-Phenyl-piperidine-4-
1-(6-Imidazol-1- | carboxylic acid ((S)-1-
©1© 0 N yl-pgridirll)e-} phenyl-ethyl)-amide;
NP carbonyl)-4- compound with
29 @/”Q o Q 479. phenyl- trifluoro-acetic acid | 480.
58 piperidine-4- (intermediate 4) and 6- 2
carboxylic acid | imidazol-1-yl-nicotinic
((S)-1-phenyl- acid (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
. 4-Phenyl-1-(4- carboxylic acid ((S')-l'-
L2 phenyl-ethyl)-amide;
NJKCL pyrrolidin-1-yl- mound with
% i benzoyl)- ompound with
30 @ o 481. piperidine-4- trifluoro-acetic acid | 482.
64 . (intermediate 4) and 4- | 4
carboxylic acid olidin-1-yl-benzoic
((S)-1-phenyl- | P¥™™ Y-
othyl)-amide acid (commermally
available)




[ 1, 41bi pi peri di nyl

-4-carbonyl)-4- phenyl -

pi peri di ne- 4-

carboxylic acid

((S)-1-phenyl - ethyl)-am de 4-Phenyl -pi peridine-4- carboxylic acid ((S)-1-
phenyl - etWwpl2ptoarwbase; conpound with trifluoro-acetic aci e@ctinre@omssiiat e 4)
and |'- nmethyl- [1,41bi pi peridinyl-4- carboxylic acid (comrercially
available) 517. 4 52 Ii o z* z cl:z 4985 61 4-Phenyl- 1-(2- phenyl -
pyri m di ne-5- carbonyl)- piperidine-4- carboxylic acid ((S)-l-phenyl
et hyl ) -ani de 4-Phenyl - pi peri[di ne-{4- carboxyliclacid ((S)-1-
phenyl - gidy! ) - amiglgeure Ompoundyg th tINstamAG- acet gtgrﬁ,r;% ﬁina(drﬂltl@ n ﬂnﬁt e 4)
and 2- phenyl -pyrim di ne- 5- carbcxylléﬁun¢d (cnnnerc a y aval | 491. 2
53 | . 7— w489 —62 4=Phenyl=—1=(4=pyridin=3- UnIIfU J.Ijl g_ ||u||e-4-
carboxylic|acid ((S)-1-phenyl- ethyl)-am de 4- Phe (iyrﬂgﬁ 9é$q -|4-
carboxylic|acid ((S) 1- phenyl - et hy-pPhat-dgy- co 18 (1lf | luor o-|acet i ¢
acid (interned nd 4- pyridb@BQﬂyLypenzoPEe rciaIIy
avai | abl e) benzoyl)- cornpound with
31 478. ineridine.d- trifluoro-acetic acid | 479.
6 PIp S (intermediate 4) and 4- 2
carboxylic acid - .
((S)-1-phenyl- 1mlqazo I-1 -yl-bgnzo ic
othyl)-amide acid (commermally
available)
4-Phenyl-piperidine-4-
. 4-Phenyl-1-(4- carboxylic acid ((S)-l-
) thiazo -2-yl- phenyl-ethyl)-amlde;
@10 s benzoyl)- compound with
32 = o ags | DY T trifluoro-acetic acid | 496.
64 plperidme==- (intermediate 4) and 4- | 3
carboxylic acid . .
((S)-1-phenyl- thl?,ZO 1—2-yl-beqzo ic
othyl)-amide acid (commermally
available)
4-Phenyl-piperidine-4-
) -[4-(2-Ox0- carboxylic acid ((S)-l-
) )ﬁ ) pyrrolidin-1-yl)- phenyl-ethyl)-amlde;
@1@ N& benzoyl]-4- ‘cornpound Wlth‘
TN 495 henvl- trifluoro-acetic acid 496
33 62 ' pipperi dii,le- A (intermediate 4) and 4- 4 '
carboxylic acid (2-0x0-pyrrolidin-1-
((S)-1-phenyl- yl)-benzmq acid
ethyl)-amide (cornrpermally
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
i 4-Phenyl-1-(4- phenyl-ethyl)-amide;
@OJKQ\N ~ [1,2,4]triazol-1- compound with
N /" yl-benzoyl)- trifluoro-acetic acid
34 W 45789 ' piperidine-4- (intermediate 4) and 4- 4%0'
carboxylic acid [1,2,4]triazol-1-yl-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)
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et hyl)-am de
- ey IEP2@07085;1 7

-4- carboxylic acid (coebtrercially available) 507. 3 WO

2010/ 106081PCT/ EP2010/ 053417 -41- No structure NMVSWstenatic Nanme starting

mat eri al s (MH +) 55 1 513. 64 1-(4" -Cyanoj biphenyl-4- car borwy)
phenyl - Ny peri di Bgadre Car boxyiing |aci W stepmtics - phengﬂlmﬁé M{e)rmqsrn de(MH
4- Phenyl - p| peri di ne-4- carboxyli¢ aci dNq§) - 1- p enyI ethyl) am eﬂ
conpound—wth—triftuoro-acetic agid {intermediat tepit 49
cyano- bi phenyl -4- carboxylig¢ acid (comrercial |l avé#ﬁ pg % 3 56
70 ) 1-(4- carboxylic aci
N [1,3,4]0xadiazol- | PPenyl-ethyl- ar.mde
. compound with
% L/ 2-yl-benzoyl)-4- trifluoro-acetic acid
35 W 480. _phenyl- (intermediate 4) and 4- 481.
57 piperidine-4- . 3
L [1,3,4]oxadiazol-2-yl-
carboxylic acid .
benzoic acid
((S)-1-phenyl- :
thyl)-amid (commercially
cthyl-amide available)
4-Phenyl-piperidine-4-
M carboxylic acid ((S)-1-
% =, 1-[4-Methyl-2-(4- | phenyl-ethyl)-amide;
m 3 trifluoromethyl- compound with
phenyl)-thiazole- trifluoro-acetic acid
— " | 577, 5-carbonyl]-4- (intermediate 4) and 4- 578.
36 67 phenyl- methyl-2-(4- 2
piperidine-4- trifluoromethyl-
carboxylic acid phenyl)-thiazole-5-
((S)-1-phenyl- carboxylic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
1-[1-(4-Chloro- | carboxylic acid ((S)-1-
0 phenyl)-2,5- phenyl-ethyl)-amide;
%Jkié < dimethyl-1H- compound with
= pyrrole-3- trifluoro-acetic acid
37 540. carbonyl]-4- (intermediate 4) and 1- | 540.
11 phenyl- (4-chloro-phenyl)-2,5- 2
piperidine-4- dimethyl-1H-pyrrole-3-
carboxylic acid carboxylic acid
((S)-1-phenyl- (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
1 4-Phenyl-1-(5- phenyl-ethyl)-amide;
D %0 phenyl-pyridine- compound with
T 2-carbonyl)- trifluoro-acetic acid
38 46?29 ' piperidine-4- (intermediate 4) and 5- 430'

carboxylic acid

((S)-1-phenyl-
ethyl)-amide

phenyl-pyridine-2-
carboxylic acid
(commercially
available)

-4-

1111 .
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phenyl -nicotinic acid (comrercially avay{able) 490. 3 57 1110 NTN 497. 64
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carboxylic]acid ((S)-1-phenyl-ethyl)-am de 4-Phenyl-pi peridi ne-4-mw
car boxyiNg| aci d (hRtad- Phenyiwet hyl Jystamatte ¢ ONPQUAShMnbberidid f | UMR-[acet i c
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(comerciatty avaitable)—498—4 58 —1+P 1ttt = nll.1 hm%a'_
Di chl oro- phenyl ) - 5-oxo- pyrrolidine-3- carbony j% Y Ré’ﬁ& ﬂ peri dijne- 4-
car boxylic| aci d ((S) 1- phenyl - et hyi Phai-dged- P é‘gﬂﬂxy 7 P ﬁ@’l) 8-4-
car boxyl i c| aci ' pheryl - 1) FheR:1-co eUOlY FAORIAES | luor o-|acet i ¢
acid (intef rred ) (3 é QiR phenyl )COTQP VﬂSbrrOI I di ne- 3-
car boxyl i c 480 carbon - trifluoro-acetic acid 481
39 ' carbory (intermediate 4) and 6- '
57 piperidine-4- . 3
L [1,2,4]triazol-1-yl-
carboxylic acid L
nicotinic acid
((S)-1-phenyl- i
thyl)-amid (commercially
cthyl-amide available)
4-Phenyl-piperidine-4-
] 4-Phenyl-1-(4- carboxylic acid ((S‘)-l‘-
phenyl-ethyl)-amide;
N)h tetrazol-1-yl- .
. benzoyl)- ‘cornpound Wlth‘
40 @/”Q 0 = | 480. ieridine.d- trifluoro-acetic acid | 481.
57 PIperiame=- (intermediate 4) and 4- 3
carboxylic acid .
tetrazol-1-yl-benzoic
((S)-1-phenyl- acid (commerciall
ethyl)-amide . y
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
fl 1-[4-(5-Methyl- phenyl-ethyl)-amide;
@O)ﬁfN\ [1,2,4]Joxadiazol- compound with
T e 3-yl)-benzoyl]-4- trifluoro-acetic acid
41 494. phenyl- (intermediate 4) and 4- | 495.
59 piperidine-4- (5-methyl- 4
carboxylic acid [1,2,4]oxadiazol-3-yl)-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
) )1@ 4-Phenyl-1-(4- phenyl-ethyl)-amide;
% NA\ [1,2,4]triazol-4- compound with
1% = I-b )- trifluoro-acetic acid
yl-benzoy uoro-acetic ac
42 W 45789 ' piperidine-4- (intermediate 4) and 4- 4%0'
carboxylic acid [1,2,4]triazol-4-yl-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)




(comrercially available) 564. 3 WD 2010/ 106081PCT/ EP2010/ 053417 -42- No
structure MW Systematic Sy Nane starting materials MW(IVH +) 59 4, A
530. 67 Iw0O4otofoeisyl - bi phenyl -4- carbonyl)-4- phenyl - pcpareaionss47
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl -pi peri di ne-4-

carboxylic acid ((S)-1- phenyl -ethyl)-3% de; corrpound with trifluoro-acetic
acid (internediate 4) and 4'- acetyl -bi phenyl -4- carboxylic acid
(conmmercially available) 531. 2760 fk ill , V 530. 67 1-(3"- AmWyI-
bi phenyiygft  carbeayla - 4-  phagy!|- prpiamatite- 4- aaft Mh’tecnafi&' d (
((S)-1-phepyl - ethyl)-an de |4- Phenyl - gYg3B¢ i di ne- oxy I C ad|i d+((S) -1-
phenyl —ethyt)=amde;—conpournd—wtrh—triftuoro- acef Pﬁ'ﬁin b ef‘ld“L ech ou e 4)
and 3' - acetyl - bi phenyl - gar boxylic acid (com‘rcglrrbcoxyf flg\(& 1_bI e) 531.
) I 1-[4-(3-Methyl- phenyl-ethyl)-amide;
@Qk@ﬁ [1,2,4]oxadiazol- compound with
7 N‘{ 5-yl)-benzoyl]-4- trifluoro-acetic acid
43 494. phenyl- (intermediate 4) and 4- | 495.
59 piperidine-4- (3-methyl- 4
carboxylic acid [1,2,4]oxadiazol-5-yl)-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
. 4-Phenyl-1-(4- carboxylic acid ((S)-1-
. phenyl-ethyl)-amide;
" pyrimidin-5-yl- }
% ~ benzoyl)- ‘cornpound Wlth‘
44 @/”Q o LA | 490. oridined. trifluoro-acetic acid | 491.
61 plpericme=a- (intermediate 4) and 4- 3
carboxylic acid N i
pyrimidin-5-yl-benzoic
((S)-1-phenyl- . .
othyl)-amide acid (commermally
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
i 4-Phenyl-1-[4-(5- | phenyl-ethyl)-amide;
%@ P trifluoromethyl- compound with
@j{ o w g pyridin-2-yl)- trifluoro-acetic acid
45 ) 557. benzoyl]- (intermediate 4) and 4- | 558.
62 piperidine-4- (5-trifluoromethyl- 1
carboxylic acid pyridin-2-yl)-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
. 1-(1-Cyclohexyl- carboxylic acid ((S')-l'-
A phenyl-ethyl)-amide;
NJK@ piperidine-4- oound with
L] G | et
46 @ 501. . ph@nyl- (intermediate 4) and 1- 502.
71 piperidine-4- N 4
L cyclohexyl-piperidine-
carboxylic acid A-carboxvlic acid
((S)-1-phenyl- ~earioxyiac ¢
thyl)-amid (commercially
cthyl-amide available)




2 61 52

4- car bonyl)-4- phenyl -
et hyl) - amvoeody/iebasny |
-et hyl)-am de;

cyano- 3, 4,5, 6-

phenyl
and 5' -

1. 66 1-(5 -Cyano- 3,4,5,6-
pi peri di ne- 4-
- pi peridi ne- 4-

tetrahydro-2H [1, 21bi pyri di nyl -
carboxylic acid ((S)-1-phenyl -

carboxylic acid ((SpP€iEP2010/053417

conpound with trifluoro-acetic acid (internediate 4)

t etrahydro-2H -B2-, 21bi pyri di nyl-4- carboxylic acid

(comercially available) 522. 4 62 e. z. *' 0 =0 497. 57 1-[3-(4-Fluoro-
phenyl )- ikoxazo Te-5- carbdnyl]- §heny| pi peridine-4- carboxXymw |acid
((S)-1- peehy! - etiydadrs ani de AMWlenyI yoteraaticdi ne- Asta PP RRYrls 20 @\,"g( S)-1-
phenyl - et hyI ) - am de; corrpourd wi tih tri¥4mer o- aceti c aci d (| nt er me d,j_)at e 4)
and 3- (4=ftuoro-phenyl)=—tsoxazo te-5-carboxyi e ﬁl 3) ) -III:I4l:I atty
avail able)| 498. 3 WO 2010/ 106081PCT/ EP2010/ 05 341 R@ gr uct ure MWV
Systematic| Sy Name starting |materi aj-Bhdvi-1-(4- Carboxy ic aci
) pyrimidin-2-yl- phenyl-ethyl)- armde
% ‘ 5 benzoyl)- ‘cornpound Wlth‘
47 W 0 | 490. piperidine-4- ‘trlﬂuoro‘-acetlc acid | 491.
61 carboxylic acid (intermediate 4) and 4- 2
((S)-1-phenyl- pyrimidin-2-yl-benzoic
othyl)-amide acid (commercially
available)
4-Phenyl-piperidine-4-
O 4-Phenyl-1-[1-(4- carboxylic acid ((S)-l-
)b . trifluoromethyl- phenyl-cthyl)-amide;
LT U pyrimidin-2-yl)- | _compound with
O\ e i piperidine-4- ‘trlﬂuoro‘-acetlc acid
48 565. carbonyl]- (intermediate 4) and 1- | 566.
64 piperidine-4- (4-trifluoromethyl- 3
carboxylic acid | _, pyrimidin-2-yl)-
((S)-1-phenyl- plpel‘rldme-4-carb‘oxyhc
othyl)-amide acid (commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
0 4-Phenyl-1-(2- phenyl-ethyl)-amide;
%“J% Y @ phenyl-2H- compound with
@_”(‘ ) o [1,2,3]triazole-4- trifluoro-acetic acid
49 479. carbonyl)- (intermediate 4) and 2- | 480.
58 piperidine-4- phenyl-2H- 3
carboxylic acid [1,2,3]triazole-4-
((S)-1-phenyl- carboxylic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
4-Phenyl-1-(5'- carboxylic acid ((S)-l-
J\O trifluoromethyl- phenyl-cthyl)-amide;
@10 L 3.4.5.6 ‘cornpound Wlth‘
@/”Q 0 g g tetral,ly,dr,o-2H- ( trlﬂuordo-acetl)c ac(;d
- A intermediate 4) and 5'-
50 56? 54 ’ [lf_]c‘t;%ir;dgl_yl- trifluoromethyl-3,4,5,6- 5%5'
piperidinz-4- tetrahydro-2H-
carboxylic acid [1,2]bipyridinyl-4-
((S)-1-phenyl- carboxylic 'a01d
ethyl)-amide (cornrpermally
available)




(MH +) 63 1100 N 509. 65 144-(2-0xo0- pip eridin- 1-yl)- benzoyl]-4-
phenyl - pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de
4- Phenyl -woperowsose- 4- carboxylic acid ((S)-1- phenyl - eroylEp2@0ioss;7
compound with trifluoro-acetic acid (internmediate 4) and 4- (2-0 Xxo-pip
eridin- 1 -yl)- benzoic acid (commerci-&04y avail able) 510. 5 64 4040 , VI
503. 65 1-(4'-Am nobi phenyl-4- carbonyl)-4- phenyl- piperidine-4-
carboxylic]acid ((S)-1-phenyl- etfhyl)-am de 4- henyl pi peri di ne-[4mMw
car boxyiNege| aci d ({Rlard- Phenyipet hylgﬁaﬂrﬁl%ﬁc CONPQYASh Eafbriz{léfl UQMN-|acet i ¢
acid (internmediate 4) and 4'|- am no- bisneey 1- 4 car x%\'“. C aC| +)
(comerciatty avaitablte)—5064—3¢ ft- 53“ - TP {ch
((s)-1-phenyl - ethyl carbanoyl) - FI per| di ne- (,arg?T Lr‘rpgd 51 6
t et rahydrof 2H [12 bi pyri dijnyl - |5 -¢ rboxyllc ((')
L@ ANYidgni |de:

4- Phenyl - p per carbaxyl i ¢ a&i(§-Yegyl1
conpound w [1, 4]b1p1per1d1nyl cornpound with

-4-carbonyl)-4- trifluoro-acetic acid
51 516. phenyl- (intermediate 4) and 1'- | 517.
73 piperidine-4- methyl- 4
carboxylic acid [1,4Tbipiperidinyl-4-
((S)-1-phenyl- carboxylic acid
ethyl)-amide (commercially
available)
4-Pheny1‘-pipe‘ridine-4-
4-Phenyl-1-(2- carboxylic acid ((S)-l-
phenyl-ethyl)-amide;
NN NN o phenyl- }
ji A compound with
[j N N pyrimidine-5- . S
J\Q 490 arbonyl) trifluoro-acetic acid 491
52 ' carbony’- (intermediate 4) and 2- '

61 piperidine-4-

carboxylic acid

((S)-1-phenyl-
ethyl)-amide

phenyl-pyrimidine-5-
carboxylic acid
(commercially
available)

4-Phenyl-piperidine-4-

carboxylic acid ((S)-1-

) pyridin-3-yl- phenyl-ethyl)-amlde;
benzoyl)- compound with

{ )’{H l 489. ineridi trifluoro-acetic acid | 490.
53 ’ Z piperidine-4- ) i
62 carboxylic acid (intermediate 4) and 4- | 3

((S)-1-phenyl- pyridin-3-yl-benzoic
cthyl)-amide acid (commercially
g available)

4-Phenyl-1-(4-

4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-

o lt;l(SI;eFIi;llo-l;lo-- phenyl-ethyl)-amide;
| e | et
54 W | 506. . ph@nyl- (intermediate 4) and 4'- 507.
62 piperidine-4- 3

fluoro-biphenyl-4-
carboxylic acid
(commercially
available)

carboxylic acid

((S)-1-phenyl-
ethyl)-amide




trifluoro-acetic acid (internediate 4) and 5' -

tetrahydro-2H [ 1, 21bi pyridi nyl-4-

car banoyl- 3, 4, 5, 6-

carboxylic acid (commercially avail abl e)

540. 4 66wORo010/106081 NH. 4111 522. 646 1-[4-(5-1sopropyl PCrEp2odjossdadi azol -

pheny

and 4-

avai |
Syste
pheny
et hyl
pheny
and 5

3-y1l)-benzoyl] - 4- phenyl - piperidine-4- carboxylic acid ((S)-1-phenyl-
et hyl ) -am de 4- Phenyl - pi peri di ne-4- ca#boxylic acid ((S)-1-
| -ethyl)-am de; conpound with trifl uoro- acetic acid (internediate 4)
(5-Jsopropyl- [1,2, 4]loxadilazol-3-y1)- bénzoic acid (comermval|l y
abig) | 523. 4rudifR 2010/ 10GiR81PCTINSFIMALY 05 34157taf - mdRrhg UCt (R | MV
mati c| Name starting materialls MANaRE +) 67 , 11 66 4- Phenyﬁ - (5-
| —thirpphene=—2=carbonyt)=7piperidine=4- b<1|4J15y - d.bl me\4\ Sy=1-phenyl -
) -am gde 4- Phenyl - pi peri|di ne-|4- carboxylic|a g L.
| -et hyl) - anlde conmpound wi tth 1t@i-€yater o- aé@E ﬂiernediate 4)
- phepyl - phene- 2- biphenyl-4- phenyl- et aml
O carbonyl)-4- cornpound with
@/”Q o [ <1513 heny L trifluoro-acetic acid 514
55 ) ' _pheny (intermediate 4) and 4'- '
64 piperidine-4- . 3
L cyano-biphenyl-4-
carboxylic acid L7
carboxylic acid
((S)-1-phenyl- .
thyl)-amid (commercially
cthyl-amide available)
4-Phenyl-piperidine-4-
1-(4'-Cyano- carboxylic acid ((S)-1-
i biphenyl-4- phenyl-ethyl)-amide;
DY carbonyl)-4- compound with
56 " ”J\Q 489. phenyl- trifluoro-acetic acid | 490.
62 piperidine-4- (intermediate 4) and 6- 3
carboxylic acid phenyl-nicotinic acid
((S)-1-phenyl- (commercially
ethyl)-amide available)
4-Pheny1‘-pipe'ridine-4-
) 4-Phenyl-1-(1- carboxylic acid ((S‘)-l‘-
. phenyl-ethyl)-amide;
QXQNJKO pyrimidin-2-yl- mpound with
n NT5 piperidine-4- ompound With,
W 0 | 497 carbonyl)- ‘trlﬂuoro‘-acetlc acid 498
57 ' L (intermediate 4) and 1- '
64 piperidine-4- o 4
L pyrimidin-2-yl-
carboxylic acid Y .
piperidine-4-carboxylic
((S)-1-phenyl- " ol
othyl)-amide aci (corpmerma y
available)
4-Phenyl-piperidine-4-
1-[1-(3,4- carboxylic acid ((S)-1-
Dichloro-phenyl)- | phenyl-ethyl)-amide;
@XO% 5-0x0- compound with
m 3 { QC‘ pyrrolidine-3- trifluoro-acetic acid
58 564. carbonyl]-4- (intermediate 4) and 1- | 564.
51 phenyl- (3,4-dichloro-phenyl)- 3
piperidine-4- 2-oxo-pyrrolidine-3-
carboxylic acid carboxylic acid
((S)-1-phenyl- (commercially
ethyl)-amide available)




carboxylic acid (commercially avail able) 495. A
1-[4-(2-Methyl - thiazol-4-yl)-

(internediate 4) and 4-

avai |l abl e)

510. 4 69 0 O -,

conmpound with trifluoro-acetic acid
(2-nmethyl-thi ag® -4- yl)-benzoic acid (commercially
0 0 492. 62 1-[4-(1-Methyl -

benzoyl] - 4- phenyl -

pi peri di ne- 4-

68 /\ 0 0 0O 509. 67

carboxylic
aci d ((S)wo-2ptenyisi et hyl ) - am de 4- Phenyl - pi peri di ne- 4- pcammpexiglosai1aci d
((S)-1- phenyl -ethyl)-am de;

1H pyrazol - 3-y1) -

benzoyl] -4t phenyl - piperidine-4{ carboxylic a¢id ((S)-1-phenyl-[ Mw
ethyl ) - g fle 4- Phgailrs Pi per i dinpe-|4- DEFBRANA i ¢| acidrdfShaterials | (MH
pnenyl -etnyl )-am de; conpound w ri ro-acgeti c acli I Nt er neqyat|e
henyl - et hyl) d d wth triN4me t d (int ou)t 4)
and 4- (t—nethyl=1iHpyrazol=39yiI)=benzoicacid{comercial by avaitabl e)
493. 3 70 | 110 - s --/--" |504. |65 4-Phenylpiperidifle-4
1-(4-Acetyl- carboxylic acid ((S)-l-
i . phenyl-ethyl)-amide;
X biphenyl-4-
% carbony])-4- compound with
7% trifluoro-acetic acid
59 ®/< : 52? ' ; pell:iecliliillle- A (intermediate 4) and 4'- 5:;1 '
PIp L acetyl-biphenyl-4-
carboxylic acid carboxylic acid
((8)-1-phenyl- (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
' carboxylic acid ((S)-1-
i 1-(3-Acetyl- phenyl-ethyl)-amide;
y biphenyl-4-
% O ) carbonyl)-4- compound with
o g Y trifluoro-acetic acid
530. phenyl- . . . | 531.
60 67 iveridine-d- (intermediate 4) and 3'- >
pIb L acetyl-biphenyl-4-
carboxylic acid carboxylic acid
((S)-1-phenyl- (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
' carboxylic acid ((S)-1-
GXQJ\O 1_(35 ;‘Csygilo_ phenyl-ethyg-amlilde;
. o oL compound wit
@J{ o o < [ieg;l‘tl)li}l;(;ioi d?gll- trifluoro-acetic acid
521. | 4-carbonyl)-4- | (Intermediate ) and 3= 555
61 66 henvl- cyano-3,4,5,6- 4
; peri dii,le- A tetrahydro-2H-
PIPETICIRC-4 [1,2bipyridinyl-4-
carboxylic acid carboxylic acid
((8)-1-phenyl- (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
1-[3-(4-Fluoro- | carboxylic acid ((S)-1-
phenyl)- phenyl-ethyl)-amide;
isoxazole-5- compound with
carbonyl]-4- trifluoro-acetic acid
62 45977 ' phenyl- (intermediate 4) and 3- 4%8'
piperidine-4- (4-fluoro-phenyl)-
carboxylic acid | isoxazole-5-carboxylic
((S)-1-phenyl- acid (commercially
ethyl)-amide available)




\ /- 1-(2-Morpholin- 4-yl-thiazo | e-5- carbonyl)-4- phenyl -

pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl -woperowsose- 4- carboxylic acid ((S)-1- phenyl - eroylEp2@0ioss;7
conpound with trifluoro-acetic acid (internmediate 4) and 2- m
orpholin-4-yl- thiazo | e-5-carboxylic-d48id (commercially avail able) 505. 2
WO 2010/ 106081PCT/ EP2010/ 053417 45 No structure MV Systenatic Nane

starting mpterials MV (MH +) 71 ]l 508. 62 1-[4-(5-Ethyl- MW _
[1, 2, 4] qepdi azol syrdaifd) - benzouip) - 4- %ﬁ@mﬂc pi l)erétgftﬂﬁ‘goﬂ)atecrflﬂ?()xymn aci d
((S)-1-phepyl - ethyl)-amn de |4- Phenyl - gYg1B¢ i di ne- oxy I C aci d+((S) -1-
phenyl —ethyt)=amnde;—conpound—wth—triftuoro-ac¢ 4.13151,11 pid hlnt ech oue 4)
and 4- (5-ethyl- [1,2,4]oxadiazol-3-yl)- benzoic abei 31f(1,)8d %(‘] aI |y
avai l abl e)| 509. 3 72,* NH I, ....| 41J4-2-G)-1 NROOxyicaa
L phenyl ethyl)-amide;
N)h piperidin-1-yl)- vound with
" jj benzoyl]-4- Lompound With.
o 509 henvl- trifluoro-acetic acid 510
: P mtermediate 4) and 4- '
63 65 I pel‘ldli,le-4- ‘ diate 4) and 4 5
PIp L (2-oxo-piperidin-1-yl)-
carboxylic acid benzoic acid
((S)-1-phenyl- enzole as
ethyl)-amide (comrpermally
available)
4-Phenyl-piperidine-4-
. . carboxylic acid ((S)-1-
i 1-(4"-Amino- phenyl-ethyl)-amide;
N O biphenyl-4- compound with
@%f)@ g carbonyl)-4- triﬂuofo-lallcetz acid
64 56(5) 53 ' : pell:iecliliillle- A (intermediate 4) and 4'- 5%4'
pIb L amino-biphenyl-4-
carboxylic acid L
carboxylic acid
((S)-1-phenyl- .
ethyl)-amide (comngermally
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
k@ 4-[4-Phenyl-4- phenyl-ethyl)-arpide;
s @ ((S)-1-phenyl- ‘cornpound Wlth‘
@ o Myt ethylcarbamoyl)- trifluoro-acetic acid
539 piperidine-1- (intermediate 4) and 5'- 540
65 68. carbonyl]-3,4,5,6- carbamoyl-3,4,5,6- 4 '
tetrahydro-2H- tetrahydro-2H-
[1,2Tbipyridinyl- [1,2Tbipyridinyl-4-
5'-carboxylic acid carboxylic acid
amide (commercially
available)
4-Pt1)16ny11-pipelcrii((12n§-4-
carboxylic acid ((S)-1-
P 1-[4-(5-Isopropyl- | phenyl-ethyl)-amide;
° " [1,2,4]Joxadiazol- compound with
e 3-yl)-benzoyl]-4- trifluoro-acetic acid
66 VA 522. phenyl- (intermediate 4) and 4- | 523.
‘oj\( 646 piperidine-4- (5-isopropyl- 4
carboxylic acid [1,2,4]oxadiazol-3-yl)-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)




| 494. 59 1-
pi peri di ne-
4- Phenyl -woperw/wsose- 4-

[ 4- (2- Met hyl -
4-

2H-tetrazol
carboxylic acid ((S)-1-phenyl -
carboxylic acid ((S)-1- phenyl

-5-y1)-

conmpound with trifluoro-acetic acid (internediate 4) and 4-

(2-nmethyl-2Htetrazol -

benzoy1l] - 4- phenyl -
et hyl)-am de
- ey IEP2@07085;1 7

5-y1l)-benzoic aéd4d (commercially available) 495. 4

e 4)

acid

73 * NH," ..... 411 11 NNi 508. 619 1-[4-(3-Ethyl- [1, 2, 4] oxadi azol -
5-y1)-benzpyl]-4- phenyl- pilperidine-4- carboxylic acid ((9S)-1- phnwyl
ethyl) - g e 4- Phgqyilrs pi peri CWIV\? 4- DErERAYA i acétgrtﬁl{gsﬁlaaerlals
phenyl -ethyl ) - ani de; conpound w t/h triN4mero-acetic aC|d |nternedHat
and 4- (3=ethyt="11,2,4joxadiazoi=5-yi)=benzoic | d L,UI{ BrGhatty
avai l able)| 509. 4 74 0 HN 110 N ) 500. 639 1- [é?gﬁégﬁ dé@?ﬂ
1, 2, 4] oxadi azol- 5-yl)-benzoyl oxylic
[ I oxafli az 9 y 0) zoy1] - 4 B]t] 1 (S-pI P enyl ethyl) amide; P
W \ J\© phenyl- thlophene- compound with
z 494 2-carbonyl)- trifluoro-acetic acid 495
67 66 ' piperidine-4- (intermediate 4) and 5- 4 '
carboxylic acid phenyl-thiophene-2-
((S)-1-phenyl- carboxylic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
fl 1-[4-(2-Methyl- henxil-eth 1)-a(r£1i()16'
. thiazol-4-yl)- pheny-ethy?l)-amide;
oy compound with
" benzoyl]-4- omp S
@/”Q o L 509 henvl. trifluoro-acetic acid |
68 67 ' ; peri dii,le- A (intermediate 4) and 4- 4 '
PIDETICINC=4 (2-methyl-thiazol-4-
carboxylic acid y1)-benzoic acid
((S)-1-phenyl- (commercially
cthyl)-amide available)
4-Phenyl-piperidine-4-
o L | SHtoslicied ()1
' 1H-pyrazol-3-yl)- | PPeny-ethyb-amide;
©1© . bpe}rllrzo 01]_ 4_y compound with
N =/ y trifluoro-acetic acid
492. phenyl- . . | 493.
69 LT (intermediate 4) and 4
62 piperidine-4- 3
L (1-methyl-1H-pyrazol-
carboxylic acid 3-yl)-benzoic acid
((S)-1-phenyl- y \
. (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
0 Le-Morpholin- | EN e
; 4-yl-thiazole-5- | Pheny-etiyh-amice;
%Q Lo N©° carbonyl)-4- ‘cornpound Wlth.
) ® 504. phenyl- ‘trlﬂuoro‘-acetlc acid 505.
70 T (intermediate 4) and 2-
65 plperldl‘ne-4t morpholin-4-yl- 2
ia(lg;?i( _ylllﬁcgcti thiazole-5-carboxylic
pheny acid (commercially
ethyl)-amide availablc)




((S)-1- cycl ohexyl - ethyl)-am de 4-Phenyl -pi peridine-4- carboxylic acid
((S)-1-) cyclohexyl-ethyl) 1 - 3 amde; conpound with trifluoro-acetic
acid (intworrethv@mt®18) and 4- (3-nethyl- [1, 2, 4] oxadi azolpeSEPpotobssaani ¢ aci d

(comrercially available) 501. 4 WD 2010/ 106081PCT/ EP2010/ 053417 -46- No
structure MN Systematic Sy Nane start-#fg materials MV (IVH +) 75 0z,0 O
1.JC 500. 639 1-[4-(5-Methyl- [1,2,4]oxadiazol - 3-yl)-benzoyl]-4- phenyl -

pi peri di nef 4- carboxylic acild -- Cé(S) 1 cycl ohexyl ethyl)-am demw
4- PhenyiNgl peri dip@adle Car boxying Ysteopatic 1. cygtglghfg%gﬁeqmyl ) (v [de;
corrpound wth trifluoro-acetlic agid (i¥ane nedi at e 8) and 4 h’)yl -
[1,2 41 oxagiazot=3=yi)=—benzoirc—acid (L.UIIIII:IL.Ic IId.UI é4- 476 41t
NH | Ili . / 512. 582|1-[4-(3-Methyl- [1)2 %“en)‘( 811’85
5. yl) benzoyl] - 4- Carboxyfic acid ((S)-1-
1-[4-(5-Ethyl- phenyl-ethyl)-amide;
QQOJ\@\(N\ [1,2,4]oxadiazol- compound with
@/”{ o D 3-yl)-benzoyl]-4- trifluoro-acetic acid
71 508. phenyl- (intermediate 4) and 4- | 509.
62 piperidine-4- (5-ethyl- 3
carboxylic acid | [1,2,4]oxadiazol-3-yl)-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
%@N o 1-[4-(2-Methyl- carboxylic acid ((S)-l-
° 2H-tetrazol-5-yl)- phenyl-cthyl)-amide;
N benzoyl]-4- ‘cornpound Wlth‘
494 henvl- trifluoro-acetic acid 495
72 N j\L 59 ' : peri dii,le- A (intermediate 4) and 4- 4 '
i cgrgox lic aciq | (2-methyl-2H-tetrazol-
( (S)-l-}];henyl- 5-yl)-benzoi‘c acid
ethyl)-amide (cornrpermally
available)
4-Phenyl-piperidine-4-
P carboxylic acid ((S)-1-
© 1-[4-(3-Ethyl- phenyl-ethyl)-amide;
e [1,2,4]Joxadiazol- compound with
b s 5-yl)-benzoyl]-4- trifluoro-acetic acid
73 N 508. phenyl- (intermediate 4) and 4- | 509.
t 619 piperidine-4- (3-ethyl- 4
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1-(4' - Fluoro- biphenyl-4- carbonyl)-4- phenyl- piperidine-4- carboxylic
acid ((S)-1L,2,2- trinmethyl-propyl)- am de 4-Phenyl-piperidine-4-| ggyh
acid ((Ro | 1,2, 2siaduret hyl - | puppy 1) -%WFW“%OWOU&QrtmgX&awriaflé uor MAC
acid (internmediate 10) and 4'-fILoro-6%ph%nyl-1- car bokyl I C aC| +)
(comrerciarty avairtable) 4874950 NI V0o \4 Phei I-Hlperl H 4]_" N
499. 612 1-(6-Nbrpho||n-4§-yl-pyr|da2|ne-3- carb TLAVA £ S %§§%-
% ° 1-[4-(3-Methyl- (4- chloro phenyl)-
o ! [1,2,4]oxadiazol- ethyl]-amide;
5-yl)-benzoyl]-4- compound with
10 529 phenyl- trifluoro-acetic acid 529
& ) piperidine-4- (intermediate 6) and 4- '
4 037 carboxylic acid (3-methyl- 2
[(S)-1-(4-chloro- | [1,2,4]oxadiazol-5yl)-
phenyl)-ethyl]- benzoic acid
amide (commercially
available)
4-Phenyl-piperidine-4-
% M carboxylic acid (4-
° 1-[4-(3-Methyl- | fluoro-benzyl)-methyl-
SR [1,2,4]Joxadiazol- | amide; compound with
5-yl)-benzoyl]-4- trifluoro-acetic acid
10 512. phenyl- (intermediate 13) and | 513.
5 ! 582 piperidine-4- 4-(3-methyl- 3
carboxylic acid [1,2,4]oxadiazol-5yl)-
(4-fluoro-benzyl)- benzoic acid
methyl-amide (commercially
available)
0 4-Phenyl-piperidine-4-
Of‘) 1-[4-(1,1-Dioxo- carboxylic acid (4-
NYQ 106- ﬂuqro -benzyl)-rnethyl-
=8 . . amide; compound with
~ thiomorpholin-4- trifl tic acid
y1)-benzoyl]-4- trifluoro-acetic aci
10 563. henvl- (intermediate 13) and | 564.
6 ‘ 691 _pueny 4-(1,1-dioxo-116-4- 4
piperidine-4- L
L thiazinan-4-
carboxylic acid Ybenzenecarboxyli
(4-fluoro-benzyl)- | ¥ TACHCCATBORYIC
methyl-amide acid (commercially
y available)
4-Cyclohexyl-1- | , A4-Cyclohexyl-
(4"-fluoro- piperidine-4-carboxylic
. acid [(S)-1-(4-fluoro-
- i biphenyl-4- o
T carbonyl)- phenyl)-ethyl]-gmlde,
10 AT R 530. piperidine-4- ‘ hydroghlorlde 531.
7 ° 655 (intermediate 14) and 2

carboxylic acid

[(S)-1-(4-fluoro-

phenyl)-ethyl]-
amide

4'-fluoro-biphenyl-4-
carboxylic acid
(commercially

available)




pi peri di ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl - pi peri di ne-4- carboxylic acid ((S)-1- phenyl-ethyl)-am de;
conpound wDt2h1oimsdsh uor o- acetic acid (intermedi ate 4) ane#césapomopbsaty n- 4-yl -
pyri dazi ne-3- carboxylic acid (commercially available) 500. 3 96 z
----1...r, . 0 O1i YO 495. 58 1-[45§3-Methyl- [1,2,4]oxadi azol -
5-y1)-benzoyl] - 4- phenyl - piperidine-4- carboxylic acid (1-pyridin-3-yl-

et hyl ) -am de rac-4-Phenyl - piperi[di ne-4-carboxylic acid (I-pyridi gng-ly! -
ethyl) - ng de; cogpoupgd Wi th [tyiaf || uorDstieitic aci dst(lftmiﬁﬁ?é}ﬁ% e |1jwHand
4-(3-methy] - [1,2, 4]oxadiazcl-5y1)- bé¥aae ¢ aci d rciall y avablable)
496. 5 —WO 2010/ 106081PCT ER2010/053417 =52-Np st 7 |vrlv Systertatiyi ¢
Nane startjng materials MV (MH +) 97 O 507. 606 l%i>4 bi phenyl- 4-
carbonyl ) - 4- phenyl - pi peri di ne- 4- 4-Cyclohexyl-1- Piperiding-4-carboxytic
\ [4-(5-methyl- acid [(S)-1-(4- ﬂuqro-
S - %VQ/ [1.2.4]oxadiazol- phenyl)-ethyl]-amide;
T 3,-y,1)-benzoyl]- hydrochloride
10 518. piperidine-4- (intermediate 14) and | 519.
8 629 carboxylic acid 4-(5-methyl- 3
[(S)-1-(4-fluoro- [1,2,4]0xad'1a20!-3-yl)-
phenyl)-cthyl]- benzoic acid
amide (comngermally
available)
4-Cyclohexyl-
4-Cyclohexyl-1- piperidine-4-carboxylic
v [4-(3-methyl- acid [(S)-l-(4-ﬂuqr0-
4 %VQ/ [1.2,4]oxadiazol- | PRenyD-cthyll-amide;
A 5’_ ,1)-benzo 1]- hydrochloride
10 o 518. p}i,peri dine-}éll- (intermediate 14) and | 519.
9 629 carboxylic acid 4-(3-methyl- 3
[(S)-1-(4-fluoro- [1 ,2,4]oxa(11azo‘l-5yl)-
phenyl)-cthyl]- benzoic acid
amide (comngermally
available)
4-Cyclopentyl-
4-Cyclopentyl-1- | piperidine-4-carboxylic
(4'-fluoro- acid [(S)-1-(4-fluoro-
) @( g biphenyl-4- phenyl)-ethyl]-amide;
1 N I VQ/ 516 carbonyl)- hydrochloride 517
0 ’ 629. piperidine-4- (intermediate 15) and 3 '
carboxylic acid 4'-fluoro-biphenyl-4-
[(S)-1-(4-fluoro- carboxylic acid
phenyl)-ethyl]- (commercially
amide available)
4-Cyclopentyl-
4-Cyclopentyl-1- piperidine-4-carboxylic
v F [ 4_y(3_meth§1_ acid [(S)-1-(4-fluoro-
‘o &v@ [1.2,4Joxadiazol- | PhenyD-ethyll-amide;
] E 5,-y,l)-benzoyl]- hydrochloride
11 ° 504. piperidine-4- (intermediate 15) and | 505.
1 603 carboxylic acid 4-(3-methyl- 3
[(S)-1-(4-fluoro- [1 ,2,4]oxa(11azo'l-5yl)-
phenyl)-cthyl]- benzoic acid
amide (commercially
available)




carboxylic acid (1-pyridin-3-yl- ethyl)-am de rac-4-Phenyl -
pi peri di ne-4-carboxylic acid (1-pyridin-3-yl- ethyl)-am de; conpound with
trifluorowecetdwemei d (i nternedi ate 11) and 4'-fl uor o- bipplmarydroAs3417
carboxylic acid (comrercially available) 508. 3 98 4, NH ...... .. b46.
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Y LT i i phenyl)-ethyl]-amide
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Intermediate 19

1-[4-(3-Methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid

i~
Y

fe) (0]
o N
H/
(e}

5 1) 4-Phenyl-piperidine-4-carboxylic acid methyl ester

To a solution of 4-phenyl-piperidine-4-carboxylic acid 4-toluene sulfonate (3.0 g, 0.008 mol) in
methanol was added sulfuric acid (1.28 mL, 0.023 mol) and heated under reflux for 12 h. Excess
methanol was evaporated and the residue poured into a cooled mixture of ice and 32 % aqueous
NaOH (if necessary adjust pH to >10). The aqueous phase was extracted with DCM, the

10 combined organic phases were dried over Na,SO4 and the solvent was evaporated. The residue

was evaporated several times with toluene and used crude for the next reaction.

1) 1-[4-(3-Methyl-[1.2.4]Joxadiazol-5-y1)-benzovl]-4-phenyl-piperidine-4-carboxylic acid methyl

cster



benzoic acid (commercially available) 507. 3 10 0 0 * 0 60 557. 711
1-[4- (1, 1- D oxo- 1k6- thionorpholin-4- yl)-benzoyl]-4- phenyl -

pi peri di rwodetoc@sdsoxylic acid (S)-indan-1- ylam de 4- Pheoyleppiipasiddi ne- 4-
carboxylic acid (S)- indan-I-ylam de; conmpound with trifluoro-acetic acid
(internediate 12) and 4-(1, 1-di oxo-| k654 thiazi nan-4- yl)benzenecarboxylic
acid (comercially avail able) 558. 3 WD 2010/ 106081PCT/ EP2010/ 053417 -53-
No Str UG dlingxtifdoPy aﬁahylcl NargxagladsIt3-pobdiab RIacRl ﬁﬂOM/M Motmbl 0 1 0 C.).
- rz * 580. 146 13E él 1-'Di oxo- 1k6- thlonnfﬁ y1l) - benzoyl] - 4-
pheny| {cqnpeiciadiyrigadablpaEBExll # érgadiZanmeB) HOR14(40R e -2 prwh\enyl- et hyl ] -

am de 4-. Wl - pi | | enyl)
ethyl ] 4{1%%?%%1!1%&% ﬁ%f hﬁtﬁ]\% olﬁﬁ{ ??ﬁ% ké ﬁlaeaa(f {(?ocrllg%p(f}?ture Wa(s4adg9& ?5&%}5&'

(1, 1-dolhxion bR6pghenyhpipziidiand4arboxylic acid methyl ester (439 mg, 2.0 mmol) in DCM (3

5 mL). The reaction mixture was stirred at room temperature for 12 h. The reaction mixture was
subjected to flash chromatography with n-heptane and ethyl acetate over a 70 g silica gel column
to give 690 mg 1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic
acid methyl ester. MS ISP (m/e): 406.3 [(M+H)'].

1) 1-[4-(3-Methyl-[1.2.4]oxadiazol-5-yl)-benzovl]-4-phenyl-piperidine-4-carboxylic acid

10  To a solution of 1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-
carboxylic acid methyl ester (156 mg, 0.385 mmol) in methanol (2 mL) was added an aqueous
solution of KOH (3M, 770 uL, 2.31 mmol) and stirred at 65 °C for 12 h. The mixture was cooled
to 0 °C and adjusted to pH =7 with 1N aqueous HCL. The solvent was evaporated under reduced
pressure and the residue was co-evaporated with toluene to give 316 mg (purity ~48%) 1-[4-(3-

15 methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid which was used
directly for the next step. MS ISP (m/e): 392.2 [(M+H)"].

Intermediate 20

4-Cyclopropylmethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxylic acid

¢}

20 1) 4-Cyclopropylmethyl-piperidine-4-carboxvylic acid ethyl ester, hydrochloride

-Cl (0]

z

0]

[

A mixture of 0.5 g (1.6 mmol) 1-tert-butyl 4-ethyl 4-(cyclopropylmethyl)piperidine-1,4-
dicarboxylate (commercially available) in 20 mL dioxane was treated with 4 mL 4N HCI in
dioxane and stirred at room temperature over night. The mixture was evaporated to dryness and

25 used without further purification in the consecutive step.



yl ) benzenecar boxylic acid (commercially available) 580. 2 10 2 * * 063

541. 1-

(4' - Fluoro- biphenyl-4- carbonyl)-4- phenyl- piperidine-4-
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(1- Met Hy
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-benzoic acid (comrercially avail able) 493. 3
/083417 -54- No structure MW Systematic Nane

A mixture of 0.31 g (1.4 mmol) 4'-fluoro-biphenyl-4-carboxylic acid, 0.426 g (1.71 mmol) 4-
cyclopropylmethyl-piperidine-4-carboxylic acid ethyl ester, hydrochloride , 0.552 g (1.71 mmol)
TBTU and 1.23 mL DIPEA in 25 mL DMF was stirred at room temperature over night. After
evaporation to dryness the residue was purified by column chromatography on silica eluting with
a gradient formed from ethyl acetate and heptane to yield after evaporation of the product
containing fractions 0.51 g (87 %) of the title compound as light yellow viscous oil. MS ISP
(m/e): 410.3 [(M+H)'].

i11) 4-Cyclopropylmethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxylic acid

A mixture of 0.51 g (1.24 mmol) 4-cyclopropylmethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-
piperidine-4-carboxylic acid ethyl ester and 1.87 mL 4N NaOH aq. in 5 mL ethanol was stirred
at 75 °C for a prolonged period of time. After concentration of the mixture ice-water was added
and the pH was adjusted to pH=2 with HCI aq. The mixture was extracted with ethyl acetate, the
combined organic layers were dried with Na,SOy, filtered, evaporated to dryness and purified by
column chromatography on silica eluting with a gradient formed from ethyl acetate, heptane and
formic acid to yield after evaporation of the product containing fractions 0.146 g (31 %) of the
title compound as white foam. MS ISP (m/e): 382.3 [(M+H)].

Intermediate 21

1-(4'-Fluoro-biphenyl-4-carbonyl)-4-(2,2,2-trifluoro-ethyl)-piperidine-4-carboxylic acid

F
¢ :
e}
N
e}
e}

1) 4-(2.2.2-Trifluoro-ethyl)-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester




MNV(MH+) 10 4 -0 0 O * 529. 037 1-[4-(3-Methyl- [1, 2, 4] oxadi azol -
5-y1)-benzoyl] - 4- phenyl - piperidine-4- carboxylic acid [(S)-1-(4-chloro-
phenyl ) - avbybio/10e08ide 4- Phenyl - pi peri di ne-4- carboxyl i c patiE®2¢10853417
(4-chl oro-phenyl)- ethyl] -am de; conpound with trifluoro-acetic acid
(internediate 6) and 4- (3-nethyl- [1,-294] oxadi azol -5yl1)- benzoic acid
(comrercially available) 529. 2 10 5 "0 0 zi * - AO O 512. 582
1-[4-(3-Methyl® [1,2,4]oxadi azol- 5-yl)-benzoyl]-4- phenyl - piperidine-4-
carboxylic a 4-fl uoro-benzyl)- nethyl-am de 4-Phenyl - pi peri di ne- 4-
carboxngc_ ' | uoro-benzyl)-nethyl - am de; conpound with
trifluorg-agetilc acid (internediate 13) and 4-(3-nethyl -
[1,2,4]ox§ﬁiazol-5y1)- benzoic acid (comercially available) 513. 3 10 6 Q
(¢]

Under a argon atmosphere a vacuum dried 750 mL four necked flask (with mechanical stirrer)
was charged with 6.6 mL diisopropylamine and 100 mL THF. The solution was cooled to -5 °C /
-10 °C. 29.1 mL of 1.6M n-butyllithium in hexane was added over a period of 20 min. The light
5 yellow solution was stirred for 30 min at -5 ©/-10 °C and afterwards cooled to -75 °C. A

solution of 10 g (38.8 mmol) ethyl 1-tert-butoxycarbonylpiperidine in 75 mL THF was added
over a period of 50 min. The yellow solution was stirred at -75 °C for 2 h. A solution 0of9.8 g
(46.7 mmol) 2,2,2-trifluoroethyl iodide in 25 mL THF was added dropwise over a period of 45
min. The reaction was stirred for 1 h at -75 °C and allowed to warm up over night to ambient

10 temperature. The reaction was cooled down to 0 °C, quenched with 250 mL 10% citric acid aq.
solution The aqueous layer was separated and extracted twice with 200 mL ethyl acetate. The
organic layers were washed once with 200 mL brine, dried over Na,SO,, filtered and evaporated.
The crude oil was purified by column chromatography on silica with a gradient formed from
heptane and TBME to yield after evaporation of the product containing fractions 5.2 g (39 %) of

15  the title compound as light yellow oil. MS ISP (m/e): 357.1 [(M+H)'].

i) 4-(2,2.2-Trifluoro-ethyl)-piperidine-4-carboxylic acid ethyl Ester, hydrochloride

£ F

F
0"

HN C
In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-piperidine-4-
carboxylic acid ethyl ester, hydrochloride (intermediate 20, step 1) the title compound was

20 prepared from 4-(2,2,2-Trifluoro-ethyl)-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-
ethyl ester through cleavage of the Boc-group with HCl in dioxane. MS ISP (m/e): 357.1
[(M+H)'].

ii1) 1-(4'-Fluoro-biphenyl-4-carbonyl)-4-(2.2.2-trifluoro-ethyl)-piperidine-4-carboxylic acid

cthyl ester



563. 691 1-[4-(1,1-Di oxo- |X6- thionorpholin-4- yl1)-benzoyl]-4- phenyl -
pi peri di ne-4- carboxylic acid (4-fluoro-benzyl)- nethyl-am de
4- Phenyl| -wopero/sose- 4- car boxylic acid (4- fluoro-benzy®errmebérglosssam de;
conmpound with trifluoro-acetic acid (internmediate 13) and
4- (1, 1-di oxo- | k6-4- thiazinan-4- yl)bef@enecarboxylic acid (comercially
avail able) 564. 4 10 7 530. 655 4-Cycl ohexyl-1- (4'-fluoro- biphenyl-4-
carbonyl ) -. ni peridinefd4- ' carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]
- am de iii;clohexyl ifperi di ne-4-carboxylic acid [(S)-1-(4-fluoro-

' gochl oride (intermediate 14) and
arboxylic acid (comrercially available) 531. 2 WO
2010/ 106081PCTI'EPZ010/ 053417 -55- No structure MV Systenmatic Nanme starting
materials MW(WVH ¥) 10 8 Z 0 0 - z 518. 629

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-

biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title
compound was prepared from 4-(2,2,2-Trifluoro-ethyl)-piperidine-4-carboxylic acid ethyl ester,

5 hydrochloride and 4'-fluoro-biphenyl-4-carboxylic acid (commercially available). MS ISP (m/e):
438.2 [(M+H)].

iv) 1-(4'-Fluoro-biphenyl-4-carbonyl)-4-(2.2.2-trifluoro-ethyD)-piperidine-4-carboxylic acid

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound

10  was prepared from 1-(4'-fluoro-biphenyl-4-carbonyl)-4-(2,2,2-trifluoro-ethyl)-piperidine-4-
carboxylic acid ethyl ester. MS ISP (m/e): 410.2 [(M+H)'].

Intermediate 22

4-Cyclobutylmethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxylic acid

o

15 1) 4-Cyclobutylmethyl-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester

_ﬂT_E§E}JLGﬁ\
T

In analogy to the procedure described for the synthesis of 4-(2,2,2-trifluoro-ethyl)-piperidine-

1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (intermediate 21, step i) the title compound
was prepared from 1-tert-butoxycarbonylpiperidine and cyclobutylmethyl bromide. MS(m/e):
20 3263 (M+H)



4- Cycl ohexyl-1- [4-(5-nethyl- [1,2,4]oxadiazol - 3-y1)-benzoyl]-

pi peridi ne-4- carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]- am de

4- Cycl ohewploiopiopmsni di ne- 4-carboxylic acid [(S)-1-(4-fl ror@Er2@oemal) - et hyl ]
-am de; hydrochloride (intermediate 14) and 4-(5-nethyl -

[1, 2, 4] oxadi azol -3-yl)- benzoic acid (-6bmercially available) 519. 3 10 9 z
0 0 0 518. 629 4-Cycl ohexyl-1- [4-(3-nmethyl- [1, 2, 4] oxadi azol-

5-y1) - bigazoycld butPReHyil-BigReid re-4 adr BNk ia6idaghy chteShydrochiofielor o-
phenyl ) -ethyl]- am de 4-Cycl ohexyl- pi peridine-4-carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl] -am de; hydrochloride (internediate 14)
and 4-(3- th; [1, 2, 4] oxadi azol -5y1)- benzoic acid (commercially
avai | ablle)T519. "3 11 0 0 616. 629 4-Cyclopentyl-1- (4'-fluoro- biphenyl-4-
car bonyl pi peri di ne-4- carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl] -
am de 4- CyetOpentyl- piperidine-4-carboxylic acid [(S)-1-(4-fluoro-

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-piperidine-4-
carboxylic acid ethyl ester, hydrochloride (intermediate 20, step 1) the title compound was

5 prepared from 4-cyclobutylmethyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl
ester through cleavage of the Boc-group with HCl in dioxane. MS ISP (m/e): 226.3 [(M+H) ].

ii1) 4-Cyclobutylmethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxvlic acid ethyl

cster

O B

10 In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title
compound was prepared from 4-cyclobutylmethyl-piperidine-4-carboxylic acid ethyl ester,
hydrochloride and 4'-fluoro-biphenyl-4-carboxylic acid (commercially available). MS ISP (m/e):
424.2 [(M+H)'].

15  iv) 4-Cyclobutylmethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxvylic acid

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound
was prepared from 4-cyclobutylmethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-
carboxylic acid ethyl ester. MS ISP (m/e): 396.2 [(M+H) 1.

20 Intermediate 23
1-(4'-Fluoro-biphenyl-4-carbonyl)-4-isobutyl-piperidine-4-carboxylic acid

F ‘
(¢]
N
(¢]
(¢]

1) 4-Isobutyl-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester




phenyl)-ethyl] -am de; hydrochloride (internediate 15) and

4' -fl uoro-bi phenyl-4- carboxylic acid (commercially available) 57" ' 11 1
z,0 504. w02/ Wywhopentyl-1- [4-(3-nethyl- [1,2, 4] oxadiPpaz@®P2010/053417
5-y1)-benzoyl] - piperidine-4- carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]- am de 4-Cycl opentyl- pbperidine-4-carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl] -am de; hydrochloride (i nternedi ate 15)
and 4-(3-methyl- [1,2,4]oxadi azol -5y1)- benzoic acid (conmercially

avai | abl e) .13 WD 2010/ 106081PCT/ EP2010/ 053417 -56- No structure MN
Systematic starting materials MW(WVH +) 11 2 0 ' , 0 o - 504. 603
4- Cycl ope 1- [4-(5-methyl- [1,2,4]oxadiazo |- 3-yl)-benzoyl]-

pi peri dine-4- carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]- am de
4-Cyc|a§§ntyl- pi peri di ne-4-carboxylic

In analogy to the procedure described for the synthesis of 4-(2,2,2-trifluoro-ethyl)-piperidine-

1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (intermediate 21, step i) the title compound
was prepared from 1-tert-butoxycarbonylpiperidine and 1-iodo-2-methylpropane. MS ISP (m/e):
5 326.2 [(M+NH4)T.

i1) 4-Isobutyl-piperidine-4-carboxylic acid ethyl ester, hydrochloride

0"

=4

Cl
H

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-piperidine-4-
carboxylic acid ethyl ester, hydrochloride (intermediate 20, step 1) the title compound was

10 prepared from 4-isobutylmethyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester
through cleavage of the Boc-group with HCI in dioxane. MS ISP (m/e): 214.3 [(M+H) ].

ii1) 1-(4'-Fluoro-biphenyl-4-carbonyl)-4-isobutyl-piperidine-4-carboxylic acid ethyl ester

O A

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-

15 biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title
compound was prepared from 4-isobutylmethyl-piperidine-4-carboxylic acid ethyl ester,
hydrochloride and 4'-fluoro-biphenyl-4-carboxylic acid (commercially available). MS ISP (m/e):
412.3 [(M+H)'].

iv) 1-(4'-Fluoro-biphenyl-4-carbonyl)-4-isobutyl-piperidine-4-carboxylic acid

20 In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound



acid [(S)-1-(4-fluoro- phenyl)-ethyl] -am de; hydrochloride (internediate
15) and 4-(5-nmethyl- [1, 2, 4] oxadi azol -3-y1l)- benzoic acid (comrercially
avai | abl eyo20m/1080811 3 a  502. 602 1-(4'-Fluoro- biphergra#2010/053417
carbonyl)-4-(2- methyl-allyl)- piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl] - am-6& 4-(2-Methyl-allyl)-

pi peri di ne-4-carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl] -am de

(i nt er Readipad gﬁreli(iﬂorﬁﬂdlsolﬂltylﬁieﬂ@/ﬂ-q - (- phkarBWipteny CACROXNY 1)-piReit Belcaimp®iical | y

avai | abl e) I nternedi ate 19
144- (SﬂMQQ@Nuwwfiﬂﬁf%&éﬁ%bﬁﬁﬁﬁﬂ®ﬁﬁﬂﬂenzoyl] 4- phenyl - pi peri di ne- 4- car boxy
lic acid 5 i) 4- Phenyl pi peri di ne-4-carboxylic acid nethyl ester To a
solutlgnt e?zﬁhs - pi peridi ne-4-carboxylic acid 4-tol uene sulfonate (3.0
g, fi t hanol was added sulfuric acid (1.28 n., 0.023 nol) and
heat ed sUPR@Fo-1 {4 Lok 6bipenyI-4 4SS PBI N NG tet@hya VAP H-32, ﬂQb%Zﬁldﬁlﬁﬂ -4'-
residue poured into a cooled mxture of ice and 3g»@6aqueous OH
necess&ntbexdfiadeidpH to >10). The aqueous phase was extracted with EKmA t he
10 conbi ned organi c phases were dried over Na2SO4 and the sol vent was
evapor ated. The resi was evaporated several tinmes with toluene and used

crude frg e next rleagtion. ii)
1-[4-(3- oxadi azol-5-y1) - benzoyl] - 4- phenyl - pi peri di ne- 4- car box
ylic acid n‘et O 2010/ 106081PCT/ EP2010/ 053417 -57- To a mi xture

di azol - 5-y1) benzoic acid (408 ng, 2.0 mol)
(comercially avallable) EDC (614 ng, 3.2 mmol), HOBT (490 ngy, 3.2 nmmol)
gggeérle;: [avbn 5( q31lut _ﬂg?ﬁPL-;i;"-u,_g_?1 atvt?o te!-?r tu;F was
ester (fA39city 2.0 nnDI) in DCM (3 5nL). The reaction m xture was stirred
at room tenperature for 12 h. The reaction m xture was subjected to fl ash
chromat ography with n heptane and ethyl acetate over a 70 g silica gel
colum t o _give 690 ~

-[1, 2, xadi azol-5-y1) - benzoyl] - 4- phenyl - pi peri di ne- 4- car box
ylic aci i~ofre e . O ISP (me): 406.3 [(MH) ]. iii)

1-[4-(3-Meth xadlazoI-5-y1)-benzoy1]-4-pheny|-piperidine-4-carbox
ylic acid 10 To &\ sol ut’i on of

1-[4-(3-net hyl - [1 2, 4] oxadi azol- 5-y1) - benzoyl] - 4- phenyl - pi peri di ne- 4-

car HbxWrider am:mdrtrasnwme@sat%ﬁﬂ ol 5igeegecked 3@t drhwttbin flask fBarhadoed)(vaithd ) was

or TS Rt e abloos bl T TR A s, ©°
aqueousnrhm; cthie-t1&0Lpienbx Jy@ﬁooﬁ ?E&h@ln%dﬂf emg&zylat@m%qgg Exllo esfimigd) and the

resi due was co-evaporated with tol uene to give urity -480
| -[4-( 31:15(91@enzyhdeneacetone)palladlurn(O) 0.91 mL trl-tert butylphosphme (1M in toluene) and 60

not o i fsad TEA8L 4R st grd SOFRY Mg RACA BRI L GREECY) | B

1. 10t evayedidat @op@ise during 1 h at 18 to 23 °C. The dark brown reaction solution was stirred for

4- Cyclopropylneth 1-1- (4" -fl uoro-bi phenyl-4-carbonyl) - pi peri di ne- 4 car boxyl
ic aci ¢/ g fi’()mﬁﬁml%ﬁé‘l‘téf?r 3By Fﬁ‘r@‘é'fﬂ(l’fy‘f"a%aﬁllr?@?]il@l Wish gatergfadaapequs Nid4(d- selian.

ester s ( qyﬁh) b t hyl

4- (cycITg%r 854?1 %}}eg%)a%léé g}rai% I ne- %?rﬂaeglogcaer%%}% ate e(t %}gtﬁ%\sre&%tgl gﬁ/ gl\l/lgl | abl e)
in 20 rdyeced wmrvmsbmisoﬁdee;attetﬁMlericﬁeMrledebENajsmdﬁbmameffaamd cenaemtretédat

room t enperature e . The m xture was e ted to ness and 25
used viltHGUECRIPL HiT eﬁav?g FLBITIGH I B up RO gogmeg\% heptane

2014y 1%@9 g % /t(Eﬁ %@%e@%%%?atloﬁ%‘fthé ISrl)duct fractions 4 g (50 %) of the tltle compound as
4- Cycl opr opyl et | uor o- bi phe 1-4-carbony ) - pi peri di ne- B car boxyl

| c aci d/elslmlwyfllsce@ﬁ@l M$\I$ﬁ (miab 563 (0= Mcg/ 33B.20[(vhvidl) 1.
4' -f1 uor o- bi phenyl - 4- carboxyllc acid, 0.426 g (1.71 nmmol) 4- 5

cycl opr.op I XYL 1. hydr ochl ori de,
0.552 dlPItlyaroshs SHGLANRE i et DX ONESRRsSSE rred at room
tenperq%#ﬁﬁhgﬁgg night. After evaporatlon to dryness the residue was

purifi y columm chromat ography on silica eluting with a gradient forned

fromethyl acetate and heptane to yield after evaporation of the product
containing fractions 0.51 g (87 % of the title conpound as |ight yell ow
viscous oil. M5 ISP



10 (me): 410.3 [(MHH)]. ii1i)

4- Cycl opr opyl met hy1-1-(4' -fl uoro-bi phenyl-4-carbonyl) - pi peri di ne-4-car boxyl
i c acid Avoizatumoeosof 0.51 g (1.24 mol) PCT/EP2010/053417

4-cycl opropyl met hy1-1-(4' -fl uoro-bi phenyl-4-carbonyl) -

pi peri di ne-4-carboxylic acid ethyl esté4- and 1.87 nL 4N NaOH agq. in 5 nL

et hanol was stirred at 75 C for a prolonged period of tine. After
concentratifon of the mxture ice-water was added 15 and the pH was adj usted

to pH=2 HCl1 aq. The mixture was extracted with ethyl acetate, the
conbi ned nic layers were dried with Na2504, filtered, evaporated to
dryness pyrified by colum chromatography on silica eIutlng wth a
gr adi enty, dfromethyl acetate, heptane and formic acid to yield after

evaporatron ©f the product containing fractions 0.146 g (31 % of the title
conpound 'as white foam MS ISP (nie) 382 3 [(MH]. 20 I nternedi ate 21

1-(4'-Fl b 1- b ,2-trifl d 4-
r b(()xyl il Eg%ger t@ptn?e %&e@ze 582?[%?4[ %q altﬁ%yn Fr;?ro? ' W?ﬂgrgfoagfr%e%ﬁylzp%e '%%Q§| i cca
aci d 1- ctaﬁ)ro%ylw&)fél @S &ber ARl SeHlor R GtermWBPag0AP/ U gqgﬁ’é RELERAOLRY @23417 - 59-

0 0, nder a argon atnmosphere a vacuum drie mL four necked flask
(wit h peerha frah Ssfluare2ty, i‘AﬁsﬁentrtamigeHZ Nttl}bwr@l@rlm4'ddwa;b@x§dpwlcadrﬂ #ert-angl 100

nL T F. Th l.utio -5 C/ 1 m, .
yiptt A e R RuAD S tethe Boewranrpity ﬁ&l gty MY 1sbfpgass 4

yeIIOM/ggtHyton was stirred for 30 mn at -5 -10 C and afterwards cool ed
to -75 A solution of 10 g (38.8 mml) ethyI
1-tert-butoxycarbony|p|per|d|ne in 75 m. THF was added over a period of 50
m n. Thie) ¥&lioow!SE@H-fHuombipmybticartedy?'.3 A 6'Gefralrydpo-th H-2. 4 Wiipgridomyleif- 9. 8 g
(46.7 hgglg Fzz,g-ér‘fluoroethyl iodide in 25 nL THF was added dropw se
over a f The reaction was stirred for 1 h at -75 C and
allowed to warmup éver night to anbient 10 tenperature. The reaction was
cool ed down to O Ce~guenched with 250 m. 10%citric acid aq. solution The
aqueous sepgarated and extracted twice with 200 nL ethyl acetate.
The orga . shed once with 200 nL brine, dried over Na2SO4,
filtered andss ) atled. The crude oil was purified by colum
chromat ography on silica with a gradi ent forned fronrheptane and TBME to

'e d after evaporation of th oduct cont ai fractions 5, 9 % of

t%ealltl@twr %gwrrﬁeame%e ApsgHpPe (5 r It Y8Hhests o 15 OPYRPE)? clhpgl7! @Zrﬂrlwf%

n) 4- (R tn g4 earfobﬁgqrp ipRbik - tod!rr@r lidlog e%ﬁ%ﬁ@ro()ﬁ%ﬂn?ed%é do estép/l RS HAL »
hydrochloride 1In ana gy to the procedure “described for the synthesis of
4-cycl @pnmpymdrwamhpqmqbérondﬁfféuaro %,ériiékgetmhydamldi& hybipwsdieyl;4'-carboxylic

hydrochl I i ate 2 e t| |l e.co nd was 20 pr red
(7 om 4.4¢3 S e R RO B R oS 2 ol s - S ORI ek g =R HIEHES

1- terthhgqu@ﬁetegl éégpﬁyt ester through cl eavage of the Boc-group with
HC1 i n di oxane. %. 357.1 [(MtH)]. iii)

1-(4' - Fl uoro- blphenyl 4-carbonyl)-4-(2, 2, 2 trifluoro-ethyl)-piperidine-4-ca
r boly| iie) a€ludred higl-flesriodriphn@-2-@ o 1 PIFAR3 BOT AERAQU-0ERR1Y | biBaidinyl-4{-n

anal ogy to the ocedure described for the synthesrs of
4-cyc|§€i8§¢%#§@iyl 1- (4' -f1 uor obi pheny1- 4- car bony1) - pi peri di ne- 4- car boxyl i
c acid ethyl ester (internediate 20, step ii) the title conpound was
prepared from4-(2, 2,

ester, ; i
(conmer ci

nd 4'-fl uoro-bi phenyl -4-carboxylic acid

M5 ISP (me): 438.2 [(M:H)]. ivV)

1-(4' - Fl uoro- arponyl)-4-(2,2,2-trifluoro-ethyl)-piperidine-4-ca
rboxylic aci dXA~g to the procedure descri bed for the synthesis of

4-cycl opropyl met hy, 1 1-(4' -fluoro-

bi pheny1-4- carbonyl) pi peri di ne-4-carboxylic acid (internmedi ate 20, step
i)t ﬂe analogﬁtodhﬂpmgmraﬁesmbecpfoep]ars—yuitlfeslsnf 4- cyclopropylrnethyl 1-(4'- fluoro-

1- (4 4- car bon 2-trifl eth er|d|n

oo box TENSI:FGBoRy P wetdne Rrsriassiib il st s Rap i PP Fubue

4- Cyel %ﬂgﬂéﬁz‘f%d Jm B=Kifforof 1' Y@L Mo Phyheii: Ac&%ﬁmy -@&fdh%ﬂ&el"ﬂ car boxyl I
c acid 1 %{clobutylnethyl Elperldlne 1 dlcar ﬁ@)c acid

1-tert {Mﬂlylpyre@tle 4'gaghopylic eejd ethylgster through csieratlenypes Wlﬂ{l PiteEe My 5P
descrlg Bﬁd frhe5|s of 4-(2,2,2-trifluoro-ethyl)-piperidine-

1, 4-di %oxﬁ% acid'l-tert-butyl ester 4-ethyl ester (internediate 21
step i) the title conpound was prepared from
1-tert-butoxycarbonyl pi peridi ne and cycl obutyl net hyl brom de. M5(nme): 20
326.3 (M+rH+) WD 2010/ 106081PCT/ EP2010/ 053417 -61- ii)

4- Cyclobutylnethyl prperrdrne 4 carboxylrc acrd ethyI ester, hydr ochl ori de

Y



i) 4-1sobutyl -piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl
ester WD 2010/ 106081PCT/ EP2010/ 053417 -62- |In analogy to the procedure
descri bedwbaniwierssynt hesi s of PCT/EP2010/053417
4-(2,2,2-trifluoro-ethyl)-piperidinel, 4-dicarboxylic acid 1-tert-butyl
ester 4-ethyl ester (internediate 21, -65ep i) the title conpound was

pr epar ed fron11-tert-butoxycarbony|piperidine and 1-iodo-2-nethyl propane.
V5 | SP 1hidrediate 386. 2 [ (MENH4) ] . ii) Isobutyl piperidine 4- carboxylic

acid ethyl ester, hydrochloride Hln analog to the
pr oceddi#4'ddyerq- bm!leﬂﬂr4-%@0§yht¢r@$ﬂ%0F@mellhidszcal?’oér%ﬁyirﬁbl’(lﬁﬁl- i/i peri di ne- 4-

car box I drochloride (internediate 20, step i) the
title ﬁkngbﬁ)ﬁ'gfbv\g’;lw aﬁ% zi:llFé‘ from

4-i sobut yl net hyl - prp rrdrne 1,4-dicarboxylic acid 1-tert-butyl ester

4-ethyl ester throug %Ieavage of the Boc-group with HC1 in di oxane. M5 | SP
(mMe): 214. Niii)

1-(4'-FI 4- car bonyl) - 4-i sobut yl - pi peri di ne-4-carboxylic acid
et hyl este 3 oto the procedure described for the synthesis of

4- cycl opr opy Neety -4 -fluoro- 15

bi phenyl - 4- car bonyl ) - pi peri di ne-4-carboxylic acid ethyl ester (internediate
20, I d

and 4' eggygggﬁgkggenyl 4 carboxylrc acrd (connercrally avarlable) NB | SP
(me): 412.3 [&IVH-H)] iv)

1- (4" - Fl uor o- bi phenyl 4- carbonyl) - 4-i sobut yl - pi peri di ne-4-carboxylic acid
20 I n anal ogy fo "t he procedure described for the synthesis of

4- cycl opr opyl y1l-1-(4'-fl uorobi phenyl-4-carbonyl)-piperidi ne-4-carboxyli
c acid (inter ate 20, step iii) the title conmpound WO

2010/ 1 1P EP2010/ 053417 -63- was prepared from

4-i sobut y! ~24' -fl uoro-bi phenyl-4-carbonyl) - pi peridi ne-4-carboxylic
acid ethylfesterc M5 ISP (me): 384.2 [(MH) ]. | ntermedi ate 24

5-Fluoro P -(4'-fluoro-bi phenyl-4-carbonyl)-2',3" ,5 ,6"-tetrahydro-1'H[2,4

"] bi py - -
s 1 oAb e Bt A e yhhonts of SO 27 S S 1 ¢ aci o

| ' -t ert[2aybipdrigiater’ 44drca1&fol§1yl|10 &sd e‘ﬁtertltﬁrt}lﬂlédef4&mhyllé§tét (intermsiiitene, @eH0
three necked round bottom flask (flame dried) magnetic stirring bar

was %héh@@é? Gaenpund gvas prepareghinm e%wbiﬁ% @lerwa@ﬁwipmeﬁémeﬂcarb@fy(l%ts mol )
et hyl r 416 ng (0.04 mmol)
trls(dl %%2%?n@ %@é%gﬁ%?%@%%gﬁ?ﬁ%?gfsﬁ6&6§@ﬁ%Q%K,_t - but yl phosphi ne (1M
in toluene) and 60 m toluene. To the dark red solution, 50 nL

| i t hi uii Bl Briffdoromethiyd 'S5yl tetfaiydrot LNL[B A biyeib@y -4 Scartsyad deid celfyd pueis e
during 1 h at 18 to 23 C. The dark brown reaction solution was stirred for
87 h athvdiwshlofideperat ure. The reaction was quenched with saturated aqueous
NHACLl- sol uti on. The aqueous | ayer was separated and extracted once with
200 nL et acetate. The organic |ayers were washed once with 150 ni
brine, dri over Na2504, filtered off and concentrated under vacuum The
residue wap purified on silica eluting with a gradient formed from heptane
o yield after evaporation of the product fractions 4 g (50 %
of the titl gpeund as yel |l ow viscous oil. M5 ISP (me): 253.3 (MBoc) /

5- Fluoro 2', 3 5 ,6' -tetrahydro-1'H[2, 41bi pyridi nyl-4'-carboxylic acid
et hyl ee%@r hydrochloride WO 2010/ 106081PCT/ EP2010/ 053417 -64- -Cl In
anal ogy to the procedure described for the synthesis of

4- cicl dprogygyretthy propegee dekicnibedifor ¢lar dyoshekis of é{dydloptdpylm@hquﬁperidine -4-

hydr ochl r e 2 t.h nd was re ar ed

Y om & e sid's %ygggeéahxdé?%rﬁ%r@%e&r% 2, e R b By 1 ¢
aci d | 'préfardd fsth Yliriflu8®hRihyl-2* @'tShB'Lteﬁﬁﬁﬁirro rm %i?ﬁl&hﬁaivag@ic%oiﬁe 4BRCt'gr oup
with HC1L in dioxane. M5 ISP (nf ek: 253. i

5- F uort@i butyf asterf4'-gthwbesierpghesrgh ¢ awt@éﬁmf}oczgmap vath, Lmehmelhy-dYIS-ISPH [2,4
1b|pyr y xylic acid ethyl ester 10 In analogy to the

proced d%%é (%i§5fgr t he synt hesis of

4- cyclopropylnethyl 1- (4" -fluorobi phenyl-4-carbonyl)- pi peridi ne-4-carboxyl i
c acid ethyl ester (internediate 20, step ii) the title conpound was
prepared from

5-Fluoro-2',3" ,5",6"-tetrahydro-1'H[ 2, 41bi pyri di nyl-4'-carboxylic acid

et hyl ester, hydrochloride and 4'-fl uoro-biphenyl-4-carboxylic acid
(comercially available). MS ISP (me): 451.2 [(NMFD] 15 iv)

. oa N A1 11 F ~ A



10 the title conpound was prepared from et hyl
1-tert.-butyl oxycarbonyl pi peri di ne-4-car boxyl ate and

5- br ono- 2wOtanioidosasn onet hyl ) pyridine. M5 ISP (me): 403. BCr(avedplos34it7 )
6-Trifluoromethyl-2',3" ,5 ,6"'-tetrahydro-1'H[3, 41bi pyri di nyl-4'-carboxylic
acid ethyl ester, hydrochloride F FF-8b4 / ,Cl H 15 In analogy to the
procedure described for the synthesis of 4-cycl opropyl nethyl -pi peridi ne-4-
car boxyiiy £-(@ckido@t Bliyhene 54 &asboRyeOEiflueFntieh (1IN 6T BedtrakwirgdH-Step i) the
title conpound was prepared from

6-tri f I[ddbinwtidipyl--cadoxglic geid et} edtgrdr o- [ 3, 41bi pyri di nyl-1', 4' - di car boxyl i
c acid |'- tert-butryl ester 4'-ethyl ester through cl eavage of t he
Boc-group with HCL{in di oxane. M5 ISP (nfe): 303.3 [(MtH)]. WO

2010/ 106081PCT/ EPR010/ 053417 -66- iii) 1'-(4'-F luoro -bip

henyl- 4- bonyl)-6<trifluoronethyl-2'",3 "',5 ,6"-tetrahydro

-1'H 3, 41bi pyriji di n %V/carboxyllc aC|d ethyl ester NON In analogy to

t he procedure des rwbed for the synthesis of

4-cycl opropyl met hy1-1-(4' -fluoro- 5

bi phenyh adale@y ARy blocpdure desdiibed for Cias $3aKhis ©f aiﬂydlopidjbylmﬁﬁﬂ‘zlelr-(ﬁ(-iﬂlﬂbﬁf medi at e
20, step ii) the title conpound was prepared from

61 13 f IURheBHeA-RyRomy1)-BipoBding 4- qackaatio de - cihiepter UtBrsiatel fystengi.the title
Car box)éh{n‘bg \gaﬁﬁgﬁirec? i 6- Mlg)li‘%%lh?f(;% des aéqgetTaIWdro a'lflll[;Jl f)ll]‘té?)yrlﬂ}gyl' %P

4' -fluoro enyl -4-car oxy ic aci fcia
(me): c5ﬂ)ﬂ)x§}11c[ z(d‘xdl-bﬂl},ll ester, hydvgchloride and 4'-fluoro-biphenyl-4- carboxyhc acid
1'-(4" - FIuoro i phenyl1-4-carbony qu nethyl ,5',6'-tetrahydro
-1' H10 f@@i%‘ﬂ Availde)- WS ]§§r(83§]«>y§$]cﬁ anal ogy t 0 t he pr ocedure

described for the synthe5|s of
) ) ‘5qq1ne 4- car boxyl i

0 . ' ' prepared from
1' -1 {BMmeemhnph@nmﬂmévh@amﬁny1) 6- trlfluoronethyl 2',3,5,6'-tetrahydro

-1'H[ 3, 41b|pyr|d nyl rboxylic acid ethyl ester throu ste cl eavage
with Lilosgesy tod ?B‘iﬁci@f%afséfl 641% the sypihels Pf 4-ente m%@%g fi»r%— ro-1

[ 4- ( 5- rﬂ?}%ﬂ%ﬁ [=4- [:érbgmf} %éﬁgfn@@%ar‘éo}éﬂil apiﬁr(ﬁf?éﬂﬂedla?e 20, 3te 11d) the tltle )cornpound

ahydr o- 4nbi pyridirnyl-4"-carboxylic¢ a
5. FI uorvm-srreqaned(fﬁemﬂt (‘Mﬂupfo leh@@k—éehadmbfl)%—yﬂt)lmmmbylﬂ 325 63tet15hyCBb Itket r ah

d 1 1b d t
A R R AT BBt e
f h
4O£§i|§g§%g§Fﬁgpﬁdl 1- (4' - f | uor obi pheny1- 4- car bony1) - pi peri di ne- 4- car boxyl i

c acid ethyl ester (internediate 20, step ii) the title conpound was
pr epar ddtdrmediate 26

ot hy! Sk Bprot B EmelR bR ety sanRpr At A e SR B Cpensoi ¢
aci d ( qeuMBigrRliny-AealhARiihciagVs | SP (ne): 439.3 [(MH)]. i)
5- FIuoroqu]?#- émneth 1, 2, 4] oxadi azol - 3-y1) - benzoyl -2' 3

6'-tetrah dro-1"H 2,
proceduxe descri bed
10 bi phenyl - 4-carb

1b|pyr|d|ny1 4' -carboxylic acid In analogy to the
r the synthesis of 4-cycl opropyl nethyl-1-(4'-fl uoro-
) - pi peri di ne-4-carboxylic acid (internedi ate 20, step
iii) thé ndowas prepared from
5-fluoro-1' l-11,2 4]oxadiazol 3-yl)-benzoyl]-2',3 ,5,6" -
tetrahydro-1' ﬁgrldlnyl 4' -carboxylic acid ethyl ester through ester
cl eavage with Li%ORH20. ~ MBS | SP (me): 411.2 [(NHFD] Internediate 27 15
5 FIuo ro-1 [4- (3 nethyl [1, 2 4] oxadlazol y1) benzoyl] -2 ',3

~ietra I : ) '

j 5 i i r tf-2 ,6' -tetrah
ydr o- 1[Emzbm&hdmvr4dmﬂu&yﬂca@abb@kM#mc aC|d ethyl ester 20 In analogy to
t he procedure described for the synthesis of
4-cycl opropyl net hy1-1-(4'-fluoro- WD 2010/ 106081PCT/ EP2010/ 053417 - 68-
bi phenyl- 4-car bonyl) - pi peri di ne-4-carboxylic acid ethyl ester (internedi ate
20, step ii) the title conpound was prepared from
5-fluoro-2',3" ,5,6"-tetrahydro-1'H[ 2, 41bi pyri di nyl-4'-carboxylic acid
et hyl ester, hydrochloride and 4-(3-Mthyl-[1,2,4]oxadi azol -5-y1)-benzoic
acid (comrercially available). MS ISP (me): 439.2 [(MH)]. 5 1)
5-Fluoro-1'-[4-(3-nethyl -[1, 2, 4] oxadi azol -5-y1)-benzoyl]-2',3" ,5",6"-tetrah
ydro-1' H 2, 41bi pyri di nyl-4'-carboxylic acid In analogy to the procedure
described for the synthesis of
4 cyclopropylnethyl 1- (4 -quoroblphenyl 4 carbonyl) plperldlne 4 carboxyll

o, ~ N o




I nternedi ate 29

1- (5 -Cyano- 3, 4,5, 6-tetrahydro-2H-[1, 21bi pyri di nyl-4-carbonyl)-4-(4-fl uoro-
phenyl) - Wwopopernsaine- 4- car boxylic acid PCT/EP2010/053417

1- (5" -Cyano-3, 4,5, 6-tetrahydro-2H[ 1, 21bi pyri di nyl-4-carbonyl)-4-(4-fl uoro-
phenyl) - piperidine-4-carboxylic acid-éfhyl ester 10 In analogy to the
procedure described for the synthesis of

4-cycl opropyl met hy1-1-(4' -fl uorobi phenyl- 4-carbonyl) - pi peri di ne-4-carboxyl i
c acid ethyl ester fiwternediate 20, step ii) the title conpound was
prepare or o- phenyl ) - pi peri di ne- 4-carboxylic acid ethyl ester
(W20008
5' - Cyano- 3,
(conmmerci al |
1-(5' - Cyano 3, 4,
pheny1) plperldlne 4-carboxyli¢ acid In anal ogy to the Erocedure
descri gganaflggy forfle EWF%§ descgiped for the synthesis of 4- cyclopropylrnet 1-1-(4"-fluoro-

4-cycl I 0, oxyli
£ L R IE B S LU AV b Re sy oy
1-(5' - @ympourﬁi wabprepdred frahydHfloe@H2' 315 ZS}tntlpayydrdﬂl’H 12 A'oiaybdiny14'-c4rto4yfi¢ uor o-

i?tp en perl%ggge ? %ﬁ%k%ﬂrgmﬂﬁd?fﬁ¥ﬁwesﬁ€%ﬂbq§n§%h e%ter cl eavage

4- (4- F'(é&ﬁﬁe&hﬁl@%‘vﬁﬂ%& 8 sopldydy: 430, 2 doptpgl azol - 5-y1) - benzoy! ppi per i di ne
-4- carboxyllc acid WD 2010/ 106081PCT/ EP2010/ 053417 -70- i) 4-(4-F luoro

-phenyl)-1- [4-(3 - nethyl- [1,2,4] 0 xadi azol -5 -yl)-benzo yl] -p ip
eri di neén 4—Ejamﬂoel 'S(5-metlnild 1 Stytadezd B3-yH-benzayl hR oY ¢ octrdhedpr bHedur e
descri q,for..he ynthesfs of,
4-cycl e r obi phenyl- 4-car bonyl) - pi peri di ne- 4- car boxyl
¢ aci d 1RLborRIRE pfdc@c‘hﬁ?é H@é&h@&@fo@@he $haRsiklor 4&%1&&65%@&%@ BATVRS-
prepared from 4-(4-fl uoro-phenyl)-pi péridi ne-4-carboxylic acid ethyl ester
( WD 0 it 51174-cathainyd)-p erigmbdt cathaxylic esid dingeroled Btoy2(), Isen Zio) the sihe dompound

gc?ﬁ{%ér%l ell%ﬁegi ?I}l% flhﬁoﬁo (IWWWW ?%4ﬁ1§8§13641£mmn§9fﬁ ioéﬂ%t?yl] pi peri di

ne- 4hcaétm>y¥tﬂd- CH-[2¢"Bipyfid @k 0gybd G 1it ReidREISE estur BrdlRs CkiePeidafagt whithe
synthesis o

4- cycl SpPBIGRARYSR e 414 1206MdBD pheny 1- 4- car bony1) - pi peri di ne- 4- car boxyl i
c acid (internediate 20, step iii) the title conpound was prepared from
4-(4-f|Uﬁ;o-ﬁggn%%)-l-[4-(3-nethyI-[1,2,4]oxadiazol-5-y1)-benzoy1]- 15

pi peri dPEMEYRLE AhXyiic acid ethyl ester through ester cleavage with

Li CR2G-Fiford-PP[4-(8-Rkih -}Qza]liidwldﬂ)] -5-y)Ib&iZ%Ni22865 %! -tetrahydro-1'H-

4- (4-Fl uor o- phenyl (y-144i§4 5- et hyl - 2*2 ofgglazo | -3-yl)- H%nzoyIPplperldlne
- 4-car ﬂéﬂﬂbiwrmm—@@arbwmlgmw 106081PCT/ EP2010/ 053417 -71- In analogy to
t he procedure described for the synthesis of

4-cycl opropyl met hyl- 14( 4’ - f | uor obi pheny1- 4- car bonyl) - pi peri di ne- 4- car boxyl i

3dro-2kﬂ1,21bipyridiny1-4-carboxylic acid
). M5 ISP (nme): 465.2 [(NMFD]. 15 ii)
, 6-tetrahydro-2H[ 1, 21bi pyri di nyl-4-carbonyl) - 4- (4-fl uor o-

c acid yl ester | ntler medi ate 20, step ii) the title conpound was

pr epar rom4-(4-f r o- phenyl) - pi peri di ne-4-carboxylic acid ethyl ester
5 (W20 6-met hyl - 1, 2, 4- oxadi azol - 3-y1) benzoic acid
(comerci al | i . MS ISP (me): 438.2 [(MtH) i1)

4- (4-Fl uoro-p ) T4-(5-methyl -[ 1, 2, 4] oxadi azol - 3-y1) - benzoyl] - pi peri di
ne- 4-carboxylic Cacid In analogy to the procedure described for the

synt hesﬂ 5 Eﬂfor 'ICV4C(!3019151%9P41@HM&611&241% Vlf) lbs'i'ﬁgogﬂ 219 5'.6'-tetrahydro-1'H-

bi phenyt=4-carbonyl )-pi peri di he-4-carboxylic acid (I ntermedrate 20, step
i) tHé4ﬂbmbﬂdmohﬁamﬂ@xmhsamdeﬁatedxfrom

4- (4-fluoro-phenyl)-1-[4-(3-methyl-[1, 2, 4] oxadi azol-5-y1)-benzoyl] -

pi peri di ne- 4-car boxy |c acid ethyl ester through ester cleavage with

Li ORH20)_I¥5 | SN (nie) 408.4 (MH). Internediate 32 15

4- (4- Flég 0- pheny1)~¥44- ( 2- oxo- pi peri di n- 1-y1) - benzoyl Ppi peri di ne- 4- car boxy
lic aci I o

4- (4-Fl uoro 4- (2- oxo-pi peridin-1-yl)-benzoyl ] - pi peri di ne-4-carbo
xylic acid ethyl estefL]ZO In analogy to the procedure described for the
synthesi s of
4- cycl apupayty®RithY probedite déﬂcﬁ@é&ﬁr@ﬁﬂ%ﬂmﬁs%ﬁﬂhﬁﬂ%@@ i@y 1di-pe-fHokar boxyl i
c acid ethyl ester (internediate 20, step ii) the tit e conpound was
prepared from 4-(4-fl uoro-phenyl)-piperidine-4-carboxylic acid ethyl ester
WO 2010/ 106081PCT/ EP2010/ 053417 -72- (W2000071517) and

4- (2- Oxo- pi peridin-1-yl)benzoic acid (comercially available). M5 ISP
(me): 453.2 [(MtH)]. i)

o L Y L a A o L Y I



To a m xture of

1-[4-(3-nmethyl -[1, 2, 4] oxadi azol- 5-y1) - benzoyl] - 4- phenyl - pi peri di ne- 4-

car boxyl iwoaoiodiod8®5 g, purity -48% 0.128 nmol ), EDC ¢8%/mrPgo1005205 mol ),
HOBT (31 ng, 0.205 mmol) and triethylamne (66 iut, 0.473 mmol) in

di chl oronet hane (2 nlL) at roomtenperabtr e was added slowy a sol ution of
(S)-144-(trifluoronethyl)phenyllethylamne (29 ng, 20 0.154 mmol) in

di chl ongsmhiianearbdnyll-pi _Feﬁ&@em@%d@nc Aty tediye cwais(istkiniddede av, s&@qm the title
tenperature for 12 h. The reaction m xture was subéected to flash

chr omatcogPapky Wi PrEPHch Eprahduaied? St -taiebydioel Tdi e Taipyodigyk+ tdachexylie
I ;

ggn;?; R le’aﬁ egte% %Bgi%gt}]l%g‘ld%] gncgE g?%/% &{}2[1421 égé}?agflaaz%ﬂg-y%-ye]&ow acid

[(S)- 1{¢c4kn1ﬁlellcidlltycmva)1rmm)yMSo]I$@r(ykﬂé): @3N [(Martgle. M5 ISP (me): 563.3

[(MtH)]. WO 2010/ 106081PCT/ EP2010/ 053417 -74- (exanple 114) further

pi peridine derivatives have been synthesized fromtheir respective starting
mat e i al)$-FEyonepht[f-bsraepthyi-[1 disllexadiazghbiyd-@ngevihe X650 detaahylw-1H5- exanpl e

200. Takl Ll alc systematic Nare startlng materials MV
( NVHH) bipyrdin vl I R [ 4- (3- Met hyl -

[1, 2, 4]1@3&10@;2@ théproyc&durbdésmyad foaﬂ:{hqody@melsls pf Mecydhm@ﬂmemgr btquﬂluaroam d
[2,2,2-trifluoro- |.uor o- phenyl)

[1,2, 4]béi3b§a}’1a4[6¥rb8nylgfm)Pﬁﬁ@ﬁiﬁy%fb%yhﬁ ﬁ@ﬁﬂnti{nﬁéwed%%éten lll)cté? 5899@1111@01&@1 d
t ' I
(Lt or s Blo s 20401 EUGLEL S lcbljor Bl sestl am ne
[ 1, Q) 4]texdgilaz OH-[2; 4]joip)yr1timryt-éyda]rbo¢eyhp lheidyekhyp iegter thdiugb-cdter claadagz withc aci d
1- 4- ( 3- Met hyl 1,2, 4 di | - 5-
§/1) th'ﬂék?'ﬁl' OD%%K%%W} Eyﬂiﬂw&) [ca§ boxyll)é aci[d (i n% gi(?re:j?;?e 19) and
-methyl -1-p henyl- ethylam ne (comrercially
Intermediate 28

1-(4'-Fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid

E
(0]
N
o
o

15 1) 1-(4'-Fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyD)-piperidine-4-carboxvlic acid ethyl ester

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title
compound was prepared from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester

20 (WO02000071517) and 4'-fluoro-biphenyl-4-carboxylic acid (commercially available). MS ISP
(m/e): 450.2 [(M+H)'].

i1) 1-(4'-Fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyD)-piperidine-4-carboxylic acid

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound
25 was prepared from 1-(4'-Fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-



avai | abl e) 509.3 117 01 492.57 6 (1, 3-D hydro- isoindol-2-y1)- {1- [4-
(3-methyl- [1, 2, 4] oxadi azol -5- y1)-benzoyl]-4- phenyl-piperidin-4- yl}
- met hanorwoleiodo6@1 Met hyl - [ 1, 2, 4] oxadi azol -5- yl) - benzegijepdotopbsamnyl - p i
eridine-4- carboxylic acid (internmediate 19) and 2, 3-di hydro-1H i soi ndol
(comrercially available) 493.3 WD 20169-106081PCT/ EP2010/ 053417 -75- No

i p
e

structure MWcalc. systematic Nane starting materials MW (M+) 118 1/ , 401

NH ea 5@@0;&1& a?cdetMr e(s%r"tﬁbb?l{ estérlelehvAdOxARlILe3RIH, b WIS‘Pb(@iﬂ gpuid14-
henyl[a%perl i ne-4- carboxylic acid indan-2-ylamde 1-[4-(3-Methyl-

[ 1, 2, 4][6¥aH) dzol - 5 yl) - benzoyl] - 4- phenyl - pi peri di ne-4- carboxylic acid
(intermedi ate 19) and indan-2-ylamne (comrercially available) 507.2 119

40 LlLInkwnwﬁuSezg 4- Cycl opropyl nmet hyl -

1-(5'-Cyano-3,4,5,6-tetrahydro-2H-[1,2']|bipyridinyl-4-carbonyl)-4-(4-fluoro-phenyl)-

5 piperidine-4-carboxylic acid

=N [}
NZ

1) 1-(5'-Cvyano-3.4.5.6-tetrahydro-2H-[1.2'bipyridinyl-4-carbonyl)-4-(4-fluoro-phenyl)-

piperidine-4-carboxylic acid ethyl ester

Wegels)
SR

s
N

10 In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title
compound was prepared from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester
(W02000071517) and 5'-Cyano-3,4,5,6-tetrahydro-2H-[1,2"Tbipyridinyl-4-carboxylic acid
(commercially available). MS ISP (m/e): 465.2 [(M+H)'].

15  1i) 1-(5'-Cvano-3.4.5.6-tetrahydro-2H-[1.2']bipyridinyl-4-carbonyl)-4-(4-fluoro-phenyl)-

piperidine-4-carboxylic acid

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound
was prepared from 1-(5'-Cyano-3.4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-4-carbonyl)-4-(4-fluoro-

20  phenyl)-piperidine-4-carboxylic acid ethyl ester through ester cleavage with LIOH'H,0. MS ISP
(m/e): 435.5 [(M+H)'].

Intermediate 30
4-(4-Fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic

acid



1-(4' -fluoro-bi phenyl - 4-carbonyl)- piperidine-4- carboxylic acid [(S)-

1- (4-fluoro-phenyl)- ethyl] -am de 4- Cycl opropyl nethyl -

1-(4' -fl woaeetvw/pbmnyl - 4-carbonyl)- piperidine-4- carbopgiriEP2@0ios3417
(internmediate 20) and (S)-1-(4-fluoro- phenyl)-ethylam ne (commercially
avail able) 503.2 120 a , , * * 530.53-40-1- (4' -Fl uoro- bi phenyl-4-carbonyl)-
4-(2,2,2-trifluoro- ethyl)-piperidine-4- carboxylic acid [(S)-

1- (4-fluoro-phenyl)- éthyl] -am de 1-(4'-Fluoro- biphenyl-4-carbonyl)-
4-(2,2,2-trifluoro- yl) - pi peridi ne-4- carboxylic acid (internediate 21)
and (S)-1g(4-fluoro- enyl )-ethylam ne (commercially available) 531.2 121
a* * 516,62 9 4-Cy butyl nethyl- 1 -(4'-fluoro-biphenyl- 4-carbonyl)-

pi peri di né- 4- rboxyliiic acid [(S)- 1-(4-fluoro-phenyl)- ethyl] -anmde
4- Cycl obut yl - 1-(94'-fluoro-biphenyl- 4-carbonyl)- piperidine-4-
carboxylic acid (enternediate 22) and (S)-1-(4-fluoro- phenyl)-ethylam ne

(comre ri)cjl-?Jl-%Yuo?‘él -%- én"%‘l l— F—}4-?3:L-Zﬁeﬁwl-[ 1.2.4loxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic

acid ethyl ester

N—o

5 In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title
compound was prepared from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester
(W02000071517) and 4-(3-methyl-1,2,4-oxadiazol-5-yl)benzoic acid (commercially available).
MS ISP (m/e): 438.2 [(M+H) .

10  ii) 4-(4-Fluoro-phenyl)-1-[4-(3-methvl-[1,2.4]oxadiazol-5-yl)-benzovl]-piperidine-4-carboxylic

acid
In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound
was prepared from 4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-

15 piperidine-4-carboxylic acid ethyl ester through ester cleavage with LIOH'H,0O. MS ISP (m/e):
410.2 [(M+H)].

Intermediate 31

4-(4-Fluoro-phenyl)-1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-piperidine-4-carboxylic

acid
F
O~—~N
e .
N
N (o]
20 o

1) 4-(4-Fluoro-phenyl)-1-[4-(5-methyl-[1,2.4]oxadiazol-3-yl)-benzovl]-piperidine-4-carboxylic

acid ethyl ester




WO 2010/ 106081PCT/ EP2010/ 053417 -76- No structure MNcalc. systematic Nane
starting materials MW (m | +) 122 504.61 8 1-(4'-Fluoro-
bi phenyl-wocariwmgl) - 4-i sobutyl - pi peri di ne- 4-car boxyl PCTaEPRE0/053417
[(S)-1-(4-fluoro- phenyl)-ethyl] -am de 1-(4'-Fluoro- biphenyl-4-carbonyl)-
4-isobutyl - pi peridi ne- 4-carboxylic acivth (i ntermedi ate 23) and
(S)-1-(4-fluoro- phenyl)-ethylam ne (commercially available) 505.3 123 / \
543.58 6 5-Fluoro-1'-¢4'- fluoro-biphenyl-4- carbonyl)-2',3 ,5,6"-
tetrahydro-1'H [2, 4i5%pyridinyl-4'- carboxylic acid [(S)-
1-(4- quo&qrphenyl) hyl] -am de 5-Fluoro-1'-(4'- fluoro-biphenyl-4-
car bonyl) 2 5' k& tetrahydro-1'H [2,41bipyridinyl-4'- carboxylic
acid (intér dte 124)&nd (S)-1-(4-fluoro- phenyl)-ethylam ne

[ AV ay 9 544.2 124 / \ 593.59 3 1'-(4'-Fluoro-
bi phenyl-4-carbonyl)- [6-trifluoronmethyl- 2',3 5' 6' -tetrahydro-
1"H[3, 41b|pyr|d|n | - 4'-carboxylic acid [(S) (4 fluoro- phenyl)-ethyl]
-anm de 11-ané( ALY oy tb%p@ce@rﬁﬁwhe fo(géheo%/ﬁglﬂ;l_s of 4- cyclopropylrnethyl 1-(4-fluoro-

biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title

compound was prepared from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester
5 (W02000071517) and 4-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic acid (commercially available).
MS ISP (m/e): 438.2 [(M+H) .

i1) 4-(4-Fluoro-phenyl)-1-[4-(5-methyl-[ 1.2 .4]oxadiazol-3-y])-benzovyl]-piperidine-4-carboxylic

acid
In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-

10 biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound
was prepared from 4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-
piperidine-4-carboxylic acid ethyl ester through ester cleavage with LIOH'H,O. MS ISN (m/e):
408.4 (M-H).

Intermediate 32

15 4-(4-Fluoro-phenyl)-1-[4-(2-oxo-piperidin-1-yl)-benzoyl]-piperidine-4-carboxylic acid

o

1) 4-(4-Fluoro-phenyl)-1-[4-(2-oxo-piperidin-1-yD)-benzovyl]-piperidine-4-carboxvylic acid ethyl

cster

20 In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ii) the title

compound was prepared from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester



6-trifluoromethyl- 2',3 ,5 ,6"-tetrahydro- |'H[3,41bipyridinyl -

4' -carboxylic acid (internediate 25) and (S)-1-(4-fl uoro-

phenyl ) - avbybemioses1( cormerci al | y avail abl e) 594.2 125 | pQT/EP2910055431. 56
5-Fl uoro-1'44-(5- methyl- [1,2,4]oxadiazol -3- yl)-benzoyl]-

2',3,5 ,6'-tetrahydro- 1'H[2, 41bi pyr-72H nyl - 4'-carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl] -am de 5-Fluoro-1'44-(5- nethyl-

[ 1,2, 4} oxaztionapl 5133 aﬂdlé) (ile)a;bqﬁﬁanduzl -yWjbefzoibacid @éon@hdidially available). MS ISP
1'H[2,41bi pyridin -carboxylic acid (internediate 26) and

(S)- 1 (@) 4}%/3(%{( %éh |)-ethyl anine (comercially available) 238.2/ 532.1
WO 2010/ 106081PCT/ EP2010/ 053417 -77- No structure MWcal c. systematic Nane

éﬁqargoxvhc acid

1 4alA AP i

2',3", 9 aﬁalo rtﬁ@ ﬁ’)rc@duré d&’c[rlgedlfobltlﬁé’d’ die@l}i bf 440 cﬁi}if%ﬁxﬁ’ﬂeﬂh l-2G#'Kluoro-

[(S) 1(4f|%}§ttroo- 1‘pﬁ)hen | )-ethyl] -am - Fl uoro y-a%
biphenyl-4-carbonyl)- plperldme 4-carboxylic a01d (1nterrned1ate 20, step ii1) the title compound

was prepared from 4-(4-Fluoro-phenyl)-1-[4-(2-oxo-piperidin-1-yl)-benzoyl]-piperidine-4-
carboxylic acid ethyl ester through ester cleavage with LIOH'H,0. MS ISN (m/e): 423.4 (M-H).

Intermediate 33
4-(4-Fluoro-phenyl)-1-[4-(4-fluoro-phenyl)-piperazine-1-carbonyl]-piperidine-4-carboxylic
10 acid

|
N/\ o
K/N\[O]/N: § )

1) 4-(4-Fluoro-phenyl)-1-[4-(4-fluoro-phenyl)-piperazine-1-carbonyl]-piperidine-4-carboxylic

acid ethyl ester

15  Under inert conditions a 100 mL four necked flask with a magnetic stirrer bar was charged with
0.89 g (5.5 mmol) of CDI in 10 mL MeCN. At 0-5 °C a solution 0f 0.99 g (5.5 mmol) 1-(4-
fluorophenyl)piperazine in 10 mL MeCN was added drop wise during 15 min. The light yellow
solution was stirred for 15 min at 0-5 °C and 3 h at 20 °C. After 90 min an additional 70 mg
CDI was added.1.2 g (4.8 mmol) 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester

20  (WO02000071517) in 5 ml MeCN was added. The mixture was heated for in total 5 days to reflux.
The reaction mixture was concentrated under vacuum. The residue was dissolved in 15 ml N,N-
dimethylacetamide and heated twice for 30 min at 200 °C under micro wave irradiations. The
dark brown reaction solution was concentrated under high vacuum. The residue was taken up
between 100 mL water and 100 mL ethyl acetate and extracted. The aqueous layers were

25 extracted once with 100 mL ethyl acetate and the organic layers were washed once with 100 mL



met hyl - [1, 2, 4] oxadi azol -5- y1)-benzoyl]- 2',3 ,5",6"'-tetrahydro-
1'H[2,41bi pyridinyl- 4'-carboxylic acid (internediate 27) and
(S)-1- (4-wbuormrsgenyl ) - et hyl ami ne (commrerci al ly avai | abireEp2@885547 532. 2
127 - 0 : 529.56 1-(4'-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-
pi peri di ne-4- carboxylic acid N -(4- f-F3oro-phenyl)- hydrazide
1-(4' - Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4-
car boxyring, @@d®vet NeSOreditéte oB8donestrdtdt fmdeo v auphempurifiBy dird@gé lumn
(connerC|aIIy avallable) 530. 2 128 .- 0" 4 517.62 1-(4'-Fluoro-
b| phenf@%naé%gfbﬁiwr siicy glufing Wﬁtbﬁpgf@diymt)forrmdp@@mmpmol adrhseepe.i theaci d
|

& (4T PSRl T e b i g AL BRI AT PREY R Sompaundtas ang
cyclohe@ytyﬂmdxagmm@oﬂQMEmSPQHﬂblys&&@@&aﬁﬁ¢) 518.3 129 '-40" .1 . 542.6
1-(4' - Fl uoro- biphenyl -4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4-
carboxylic acid [9?)

5 1) 4-(4-Fluoro-phenyl)-1-[4-(4-fluoro-phenyl)-piperazine- 1 -carbonyl]-piperidine-4-carboxylic

acid
In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound
was prepared from 4-(4-Fluoro-phenyl)-1-[4-(2-oxo-piperidin-1-yl)-benzoyl]-piperidine-4-

10 carboxylic acid ethyl ester through ester cleavage with LIOHH,0. MS ISP (m/e): 430.3
[(MH)T.

Example 114
1-[4-(3-Methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-
(4-trifluoromethyl-phenyl)-ethyl]-amide

15

To a mixture of 1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-
carboxylic acid (105 mg, purity ~48%, 0.128 mmol), EDC (39 mg, 0.205 mmol), HOBT (31 mg,
0.205 mmol) and tricthylamine (66 puL, 0.473 mmol) in dichloromethane (2 mL) at room
temperature was added slowly a solution of (S)-1-[4-(trifluoromethyl)phenyl]ethylamine (29 mg,

20 0.154 mmol) in dichloromethane (1 mL). The reaction mixture was stirred at room temperature
for 12 h. The reaction mixture was subjected to flash chromatography with n-heptane and ethyl
acetate over a 10 g silica gel column to yield 23 mg 1-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-
benzoyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-trifluoromethyl-phenyl)-ethyl]-amide.
MS ISP (m/e): 563.3 [(M+H) .

25 Inanalogy to the procedure described for the synthesis of 1-[4-(3-Methyl-[1,2,4]oxadiazol-5-yl)-
benzoyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-trifluoromethyl-phenyl)-ethyl]-amide
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yl}-methanone
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yl met hyl ) -am de 1-(4'-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-
pi peridi ne-4- carboxylic acid (internmediate 28) and C-(tetrahydro-pyran-
4-y1) - metwplham/mersgicomrmerci al | y avail able) 519.3 WD  PCI/EP2010/053417
2010/ 106081PCT/ EP2010/ 053417 -80- No structure MVNcalc. systenmatic Nane
starting materials MW (ml+) 138 ,0 O-AHD . 552.62 1-(4'-Fluoro-
bi phenyl- 4-carbonyl)- 4-(4- quoro phenyl) - pi peridi ne-4- carboxylic acid
((1S, 2R) - 2F hydroxy- indan-T- -am de 1-(4"-Fluorjo- biphenyl-4-cafbonyl)-
4- (4- 1 IN@r D- phegirddturdi peri di'ne- 4- Gareamtie! Namaci |d {thihy MRebraie ZWnd
(1S , 2R) - 1f am no- i ndan-2- 0l cz(l{%'orrmerm al l'y available) 553.2 139 *pMHY)
552. 62 ;-(4 -Fluoro- biphenyl-4-garbonyl)- 4-(4-f] ugrfqud}gqn}fﬂ.lg_ .
pi peri di net 4- carboxylic acid ((I|S, 2S)-2-hydroxy-| i ndan: ) am de
1-(4' -Fl uoro- bi pheny1- 4-car bony1l) - - f.l - phany, I pe- 4-
ca§ boxyl i c p d late 2%))a%'3:1‘{:%%;1£%§3? i ﬁll 2]0 ﬁé&gi
(comerci al | SA@%(I ﬁk@d cthyl- , )b,e
[1,2,4]oxadiazol-5- | 2'3'5,6 tetrahydro-
yl)-benzoyl]- 1'H-[2,4"Tbipyridinyl- 2382/
126 531.56 | 2'3',5',6'-tetrahydro- 4'-carboxylic acid 532'2
I'H-[2,4"Tbipyridinyl- | (intermediate 27) and '
4'-carboxylic acid (S)-1-(4-fluoro-
[(S)-1-(4-fluoro- phenyl)-ethylamine
phenyl)-ethyl]-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F g( oy biphenyl-4-carbonyl)- piperidine-4-
L™ 4-(4-fluoro-phenyl)- carboxylic acid
127 ) 529.56 piperidine-4- (intermediate 28) and | 530.2
carboxylic acid N'-(4- | (4-Fluoro-phenyl)-
fluoro-phenyl)- hydrazine
hydrazide (commercially
available)
1-(4'-Fluoro-
) biphenyl-4-carbonyl)-
i 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
N /O biphenyl-4-carbonyl)- piperidine-4-
r-° 4-(4-fluoro-phenyl)- carboxylic acid
128 >17.62 piperidine-4- (intermediate 28) and >18.3
carboxylic acid N'- | cyclohexyl-hydrazine
cyclohexyl-hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F C % V@ biphenyl-4-carbonyl)- piperidine-4-
L i 4-(4-fluoro-phenyl)- carboxylic acid
129 ’ 542.6 piperidine-4- (intermediate 28) and | 543.3
carboxylic acid [(S)- (S)-1-(3-fluoro-
1-(3-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide (commercially
available)




553.2 140 szT 540.61 1-(4'-Fluoro- biphenyl-4-carbonyl)-
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(intermedipte 28) and (S)-2-&Hfna-2- phenyl - et hanol (comerci al | y| MHY)
avai | abl'e)| 541.2 WD 2010/ T06081IRCT/ EPZ0107 053417 - 81;_ (mlﬁré_uct ure MV
calc. systematic Nanme starting mslteri als MV (m | ), 14 tBn{
1-(4' - Fluofro- biphenyl-4-carbonyl)- 4r (A fl gro p &k PLRSH i he- 4-
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pyridin-2-yl-ethyl)- cthylamine
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N ] 4-(4-fluoro-phenyl)- carboxylic acid
131 ’ 525.6 piperidine-4- (intermediate 28) and | 526.1
carboxylic acid (6- | C-(6-methyl-pyridin-
methyl-pyridin-2- 2-yl)-methylamine
ylmethyl)-amide (commercially
available)
1-(4'-Fluoro-
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i I 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g d(é( ~) biphenyl-4-carbonyl)- piperidine-4-
2! I 4-(4-fluoro-phenyl)- carboxylic acid
132 ’ 539.63 piperidine-4- (intermediate 28) and | 540.3
carboxylic acid (1- 1-pyridin-4-yl-
pyridin-4-yl-propyl)- propylamine
amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
i I 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g d(é( 9 biphenyl-4-carbonyl)- piperidine-4-
2! I ’ 4-(4-fluoro-phenyl)- carboxylic acid
133 ’ 539.63 piperidine-4- (intermediate 28) and | 540.2
carboxylic acid (1- I-pyridin-2-yl-
pyridin-2-yl-propyl)- propylamine
amide (commercially
available)




bi phenyl- 4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(intermedi ate 28) and C-cycl ohexyl - nmethylam ne (commercially avail abl e)
517. 3 143W0-2010/963166 1- (4' - Fl uoro- bi phenyl-4-car bonylPCT/EP2010/053417

4- (4-fl uoro-phenyl)- piperidine-4- carboxylic acid (2- nethyl-I-phenyl -
propyl)-am de 1-(4'-Fluoro- biphenyl-47%arbonyl)- 4-(4-fluoro-phenyl)-

pi peridi ne-4- carboxylic acid . (internediate 28) and 553.2 144 - 570. 65

1-(4' -Fluof o- bi phenyl-4-car y1)- 4-(4-fluoro-pghenyl)- piperidihe-4-
car boxyp ¢| aci dsdrdetufie {1 uor 0= BhenydiedmaiEtinak - pr opxtlmgmheiials (# S uor o-
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(intermedi pte 28) and 2Z-nethyl -T-phenyl- propyl am ne 1 nm@ﬁgjally
avail able)| 571.2 145 0 578.58 |1-(4' - Fl uoro- b| &ﬁy yi) -
4-(4-f|uoro phenyl) - peridi ne-4- carboxylic aC| j% of o- 1-
phenyl - et hyl n1de Fl uor o- b¥ﬂhﬁﬂy&ﬂﬂmuﬁkb d 4_
4-(4-fl uorp- phe ridi ne-4- 4-yl)-[4-(4-fluoro- men mﬁ
A carboxyhc acid
phenyl)-4-(3,4,5.6- (intermediate 28) and
134 565.66 tetrahydro-2H- 12.3.4.5.6- 566.3
[2,2"bipyridinyl-1- o
AT Hexahydro-
carbonyl)-piperidin- 2 MMbinvridiny]
1-yl]-methanone [2,2] pyridiny
(commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F % KQ/ i biphenyl-4-carbonyl)- piperidine-4-
Ly 4-(4-fluoro-phenyl)- carboxylic acid
135 ) 554.61 piperidine-4- (intermediate 28) and | 555.1
carboxylic acid [1-(4- | 1-(4-fluoro-phenyl)-
fluoro-phenyl)- cyclopropylamine
cyclopropyl]-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F g( r biphenyl-4-carbonyl)- piperidine-4-
136 ® 1 578 57 4-(4-fluoro-phenyl)- carboxylic acid 52919
' piperidine-4- (intermediate 28) and '
carboxylic acid 4- 4-fluoro-benzylamine
fluoro-benzylamide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
I 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F ] g( [y biphenyl-4-carbonyl)- piperidine-4-
L ] 4-(4-fluoro-phenyl)- carboxylic acid
137 ’ 518.6 piperidine-4- (intermediate 28) and | 519.3
carboxylic acid C-(tetrahydro-pyran-
(tetrahydro-pyran-4- 4-yl)-methylamine
ylmethyl)-amide (commercially
available)




carboxylic acid (internmediate 28) and 2,2,2-trifluoro-1- phenyl-ethyl am ne
(comercially available) 579.2 WD 2010/ 106081PCT/ EP2010/ 053417 -82- No
struct ur evdMOmalocs1syst emati ¢ Nane starting material s MACTmPRe1)D/053417
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fl uor o- phepyl)-ethyl - an1de¥é&gzernedlate 28) and 2,2,2-trifluorp-1- (41
fl uoro-pienyl) seadturam ne|( 1 ClyBteldat@Wihab! ©) std@ihgZmaterials (# 2 F1 U
bi pheny1- 4} car bony1) - 1- ¢MC_ Fl uoro- bi pheny1-|4- car bony1) - (MH+)
4- (4-fTuorp-phenyl)- 4-(4-ilTuoro-phenyl)- piperi I ne- A4 FaiRexyl 1c acid
147 J biphenyl-4-carbonyl)-
F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g g( biphenyl-4-carbonyl)- piperidine-4-
N I \,(Q 4-(4-fluoro-phenyl)- carboxylic acid
138 ’ 552.62 piperidine-4- (intermediate 28) and | 553.2
carboxylic acid (1S,2R)-1-amino-
((1S,2R)-2-hydroxy- indan-2-ol
indan-1-yl)-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
I 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F % \@ biphenyl-4-carbonyl)- piperidine-4-
L b 4-(4-fluoro-phenyl)- carboxylic acid
139 ’ 552.62 piperidine-4- (intermediate 28) and | 553.2
carboxylic acid (1S,2S)-1-amino-
((18,2S)-2-hydroxy- indan-2-ol
indan-1-yl)-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
i F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
dié(n 0 biphenyl-4-carbonyl)- piperidine-4-
L B 4-(4-fluoro-phenyl)- carboxylic acid
140 ’ 540.61 piperidine-4- (intermediate 28) and | 541.2
carboxylic acid ((R)- (R)-2-amino-2-
2-hydroxy-1-phenyl- phenyl-ethanol
ethyl)-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
i F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g dié( biphenyl-4-carbonyl)- piperidine-4-
DY ]/© 4-(4-fluoro-phenyl)- carboxylic acid
141 ’ 540.61 piperidine-4- (intermediate 28) and | 541.2
carboxylic acid ((S)- (S)-2-amino-2-
2-hydroxy-1-phenyl- phenyl-ethanol
ethyl)-amide (commercially
available)




550. 65 pi peridi ne-4- carboxylic acid (cyclopropyl-phenyl -
(intermedi ate 28) and C-cycl opropyl - C
avai | abl ey02b1/186081
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phenyl - net hyl am ne (commercially
bi phenyl- 4- car bonyl) PCT/EP2d10(04341F| uOTr O-

2-cycl opropyl-1- phenyl-ethy ne (commercially Javail abl e) 565.3 z *
* 1-(Mo- Fl uor grubtupieny 11 4-car honyddemati49ame25. Safkink hdterfalls!of 0
bi pheny1- 4t car bonyl) - 4- (41ff4&ro- phenyl)- pi peri|di ne- 4= car boxy! | EMHE!
N - nethyl} N - phenyl - hydrazi de 4-(4-fluoro-phenyl)- R{PgMgFhNE- 4F
carboxyliclacid (internmedi ate 28) and N—nethyl-N—gﬂﬁﬁ%®L4QMg%ﬁ§bpe
(commerci a l y F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
diéfn ) biphenyl-4-carbonyl)- piperidine-4-
! ! 4-(4-fluoro-phenyl)- carboxylic acid
142 ’ 516.63 piperidine-4- (intermediate 28) and | 517.3
carboxylic acid C-cyclohexyl-
cyclohexylmethyl- methylamine
amide (commercially
available)
: . 1-(4-Fluoro- 1-(4'-Fluoro-
biphenyl-4-carbonyl)- binhenvl-4-carbonvl)-
- iphenyl-4-carbonyl)
] dié( 4-(4-fluoro-phenyl)- A (4f] her
143 O IQ 552.66 piperidine-4- ~(4-fluoro-phenyl)- 1 555 ,
I . piperidine-4-
carboxylic acid (2- ..
methyl-1-phenyl- ' carboxyhc acid
. (intermediate 28) and
propyl)-amide
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F di?( biphenyl-4-carbonyl)- piperidine-4-
S ! IQ/ 4-(4-fluoro-phenyl)- carboxylic acid
144 ) 570.65 piperidine-4- (intermediate 28) and | 571.2
carboxylic acid [1-(4- | 2-methyl-1-phenyl-
fluoro-phenyl)-2- propylamine
methyl-propyl]-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
i F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g dié( biphenyl-4-carbonyl)- piperidine-4-
L ] KG 4-(4-fluoro-phenyl)- carboxylic acid
145 ’ ] 578.58 piperidine-4- (intermediate 28) and | 579.2

carboxylic acid
(2,2,2-trifluoro-1-
phenyl-ethyl)-amide

2,2,2-trifluoro-1-
phenyl-ethylamine
(commercially
available)

148 > 08b64. 68 pi peridi ne-4- carboxylic acid
cycl opropyl-1- phenyl-ethyl)-am de (internediate 28) and

0



avai | abl e) 526.3 WO 2010/ 106081PCT/ EP2010/ 053417 -83- No structure MWV
systematic Nane starting materials MW(m 1l +) 150 511.56 9
- FI vwoe1obiopiseny 1- 4- car bony1l) -
- hydrazi de 1-(4'
pip eridine-4-

cal c.
1- (4
carboxylic acid N -
4- (4-fl uoro-phenyl) -

phenyl

- Fl uor o-

4- (4-fl uoro- phenyl ) Pcpinresiodszae? 4-
bi phenyl- 4- car bonyl) -
caBboxylic acid (internediate 28) and

phenyl - hydr azi ne (connercially avai l able) 512.4 151 558.59 7 1-(4'-Fluoro-
bi phenyl - 4} car bonyl ) - 4- (4 Nﬂ&r -phenyl) - piperildine-4- carboxyljc acid
[(R- IN§4t | uoswaaieayl) - | 2XTVdroxyseiiitdNamel de skaktfhe Mhtepiads | MV
bi phenyl - 4} car bonyl ) - 4- (4{ff8&r 9- phenyl ) - pi peri|di ne- 4- car boxy! | MH&) ¢
(internmedi pte 28) and (R)-Z-am na-2- phenyl -ethanol (g gbally
avai l abl e) | 559.2 152 569. 66 1-(5' ano-3, 4,5, 6- 1
,21bipyrié nyl-4- c rbonyl -4-(2- Czp&frﬂﬂggyl) IE (%iﬂﬁﬁgggggP grboxylic
acid [1-(4r O cycl c%lp%%y 4 carlTPbonyle ( piperi Bna > -
4-(4-fluoro-phenyl)- carboxyhc acid
piperidine-4- (intermediate 28) and
146 396.57 carboxylic acid 2,2,2-trifluoro-1-(4- 3972
[2,2,2-trifluoro-1-(4- fluoro-phenyl)
fluoro-phenyl)-ethyl]- -cthylamine
amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
i F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g dié( biphenyl-4-carbonyl)- piperidine-4-
! ! XQ 4-(4-fluoro-phenyl)- carboxylic acid
147 ’ 550.65 piperidine-4- (intermediate 28) and | 551.3
carboxylic acid C-cyclopropyl-C-
(cyclopropyl-phenyl- | phenyl-methylamine
methyl)-amide (commercially
available)
1-(4'-Fluoro-
i biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
d(é(vj/@ biphenyl-4-carbonyl)- piperidine-4-
o 4-(4-fluoro-phenyl)- carboxylic acid
148 ’ 564.68 piperidine-4- (intermediate 28) and | 565.3
carboxylic acid (2- 2-cyclopropyl-1-
cyclopropyl-1- phenyl-ethylamine
phenyl-ethyl)-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
i F 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g d(é( @ biphenyl-4-carbonyl)- piperidine-4-
DA™ 575 59 | 4-(4-fluoro-phenyl)- carboxylic acid
149 ’ 6' piperidine-4- (intermediate 28) and | 526.3
carboxylic acid N'- | N-methyl-N-phenyl-
methyl-N'-phenyl- hydrazine
hydrazide (commercially
available)




tetrahydro-2H [1, 21bi pyri di nyl-4- carbonyl)-4-(4- fluoro-phenyl)-

pi peridi ne-4- carboxylic acid (internmediate 29) and 1-(4-fl uoro-phenyl)-
cycl opr opybanmomesqseconmer ci al |y avail able) 570.4 153 =z P68&PZ010/053417

1- (5 -Cyano-3,4,5,6- tetrahydro-2H [1 ,21bipyridinyl-4- carbonyl)-4-(4-
fl uor o- phenyl ) - piperidine-4- carboxyl-B8 acid [1-(4- fluoro-phenyl)-2-

nmet hyl - propyl | -am de 1-(5'- Cyano 3,4,5,6- tetrahydro-2H
[ 1, 21bi pyr|di nyl-4- carbon) %(l\g( (4- fluoro-phenyl)- piperidine-4- MW
car boxy\é ¢| aci dstiétugs medi at &1 29)  agdtelndtit-NAMOT 9- PSR madriams hy !
propyl ami ne (commercial Iy avéMf-abl e) 586.3 WO 2010/ 106081PCT/ EP2p¥BHGL3417
-84- No sfructure MNcalc¢. systlematic Nane starti ng (@irfdral S (M
154 61f. 61 1-(5'-Cyanot3,4,5,6- tetrahydro- 2H—b1 g;% ;1 i nyl-4-
carbonyl)-4-(4- fluoro-phenyl)- pi perf 1 Iﬁfﬁ carlb U%I@ c?
[2,2,2-trifluoro-1-(4- fluoro-phe b){p]IPeny Ji‘¥a onﬁfﬂ p1 Qidisy gl 3} 4,5, 6
G d@( 511.56 | 4-(4-fluoro-phenyl)- carboxylic acid
150 N I \Q 9 piperidine-4- (intermediate 28) and >12.4
’ carboxylic acid N'- phenyl-hydrazine
phenyl-hydrazide (commercially
available)
1-(4'-Fluoro-
F 1-(4Fluoro- biphenyl-4-carbonyl)-
. 4-(4-fluoro-phenyl)-
) . biphenyl-4-carbonyl)- ieridine-d
“ v©/ 4-(4-fluoro-phenyl)- cgrf)ox lic ac;d
Do 558.59 piperidine-4- : Y
151 I (intermediate 28) and | 559.2
7 carboxylic acid [(R)- .
(R)-2-amino-2-
1-(4-fluoro-phenyl)-
phenyl-ethanol
2-hydroxy-ethyl]- .
; (commercially
amide .
available)
1-(5'-Cyano-3,4,5,6-
tetrahydro-2H-
i i 1-(5'-Cyano-3,4,5,6- [1,2"]bipyridinyl-4-
\\Q H . tetrahydro-2H- carbonyl)-4-(4-
' QW I K@ [1,2'bipyridinyl-4- fluoro-phenyl)-
° carbonyl)-4-(4- piperidine-4-
152 569.66 fluoro-phenyl)- carboxylic acid 570.4
piperidine-4- (intermediate 29) and
carboxylic acid [1-(4- | 1-(4-fluoro-phenyl)-
fluoro-phenyl)- cyclopropylamine
cyclopropyl]-amide (commercially
available)
1-(5'-Cyano-3,4,5,6-
tetrahydro-2H-
i 1-(5'-Cyano-3,4,5,6- [1,2"]bipyridinyl-4-
\\@L H . tetrahydro-2H- carbonyl)-4-(4-
NOYN I IO [1,2Tbipyridinyl-4- fluoro-phenyl)-
¢ carbonyl)-4-(4- piperidine-4-
153 585.7 fluoro-phenyl)- carboxylic acid 586.3
piperidine-4- (intermediate 29) and
carboxylic acid [1-(4- | 1-(4-fluoro-phenyl)-
fluoro-phenyl)-2- 2-methyl-
methyl-propyl]-amide propylamine
(commercially
available)




tetrahydro-2H [1, 21bi pyri di nyl-4- carbonyl)-4-(4- fluoro-phenyl)-
pi peridi ne-4- carboxylic acid (internmediate 29) and 2,2, 2-trifluoro-1-(4-
f | uor o- phwoydjo/1oeishyl ami ne (commerci al ly avail abl €) 612pP8TEP2010058%7. 64

1- (5 -Cyano-3,4,5,6- tetrahydro-2H [1 ,21bipyridinyl-4- carbonyl)-4-(4-
fl uoro- phenyl ) - piperidine-4- carboxyl-B4 acid [(S)- 1-(3-fluoro-phenyl)-
ethyl] -amde 1-(5'-Cyano-3,4,5,6- tetrahydro-2H [1, 21bi pyridinyl-4-
car bonyl) -§-(4- fluoro-phehy ]&& pi peridi ne-4- carlboxylic acid (internediate
29) andNgS) - 1- (@whéwes o- phelW) et fxleaitnendmemmer ghal fgmateHialab 58. 3
156 NNO | ji 557.64 1-(5|-e8l&ng-3,4,5,6- tetrahydro-2 (MH)
[1, 21bi pyrjdinyl-4- carbonyl)-4-(4- TTuoro-phenyl) {1 BLoH.d BS;6-
car bf)x%: [ ;: aC|dd1[ES) ql/ (4 ;I l‘ior5c- phenyl) - St hyIZ:_-am[e@% 1},(ﬁgrg[qarm alll Z
aval | apbl e)| an ano , 4, : I nyl-4-
car bony1) - flu 1y1) - pi égeé %Q}é 136 bo[x%ZI] é%ﬁfgl' i n{er medi at e
29) and (S -1 ®W 1eny|) et[iﬂz]blpyn myc mer cfa art’y ph%l\l/yéﬁl abl e)
carbonyl)-4-(4- piperidine-4-
fluoro-phenyl)- carboxylic acid
154 611.61 piperidine-4- (intermediate 29) and 612.3
carboxylic acid 2,2,2-trifluoro-1-(4-
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- cthylamine
amide (commercially
available)
1-(5'-Cyano-3,4,5,6-
tetrahydro-2H-
i 1-(5'-Cyano-3.4,5,6- [1,2Tbipyridinyl-4-
- < % Pet tetra‘hyle0T2H- carbonyl)-4-(4-
" OY Y [1,2Tbipyridinyl-4- fluoro-phenyl)-
: carbonyl)-4-(4- piperidine-4-
155 557.64 fluoro-phenyl)- carboxylic acid 558.3
piperidine-4- (intermediate 29) and
carboxylic acid [(S)- (S)-1-(3-fluoro-
1-(3-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide (commercially
available)
1-(5'-Cyano-3,4,5,6-
1-(5'-Cyano-3.4,5,6- tetrahydro-2H-
i tetrahydro-2H- [1,2Tbipyridinyl-4-
Rel % Y [1,2bipyridinyl-4- carbonyl)-4-(4-
NOWN Y carbonyl)-4-(4- fluoro-phenyl)-
: fluoro-phenyl)- piperidine-4-

156 557.64 piperidine-4- carboxylic acid 558.3
carboxylic acid [(S)- | (intermediate 29) and
1-(4-fluoro-phenyl)- (S)-1-(4-fluoro-

ethyl]-amide phenyl)-ethylamine
(commercially (commercially
available) and available)




558.3 WD 2010/ 106081PCT/ EP2010/ 053417 -85- No

S

systematic Nane starting materials MW (m | +) 157

4- ( 4- Fl uowo-2ptvenyas) -
pi peri di ne-
4- (4- Fl uor o- phenyl) -
pi peri di ne-

4-

4-

1-[4-(3- et hyl -
carboxylic acid [1-(4-
1-[4-(3-met hyl-

[1, 2, 4] oxadi
f | uor o- pheny
[-85-2, 4] oxadi

tructure
* 542.59
azol
1) -
azol

cycl opropyl]

MW cal c.

- 5Secy/Ep2000n0z30y1i ] -
-am de
-5- y1)-benzoyl] -
carboxylic acid (internmediate 30) and 1-(4-fl uoro-phenyl)-

cycl opropy
4- (4- FINngT

pi peri di ner

D- phegirddturd - [ 4-
4- carboxylic a

am ne (commer ci al

i eRlf-1-

ay

3-'het hy

allable) 543.3 1

systematicAN axadi
(4 f | uor o- pheny

58 ,0 z1 55

azg@hrting idlerh@nz
1)-2- methyl-pro

8. 63

p&?ﬁbl

m de

4- (4- Fluor

pi peri di net

2- et hyl -

o-phenyl)- 1-[4-

4- carboxylic acid (in
propyl am ne (conmerci a

3-meth

yI- [ 1, 2, 4] oxadi
t er medi at e 30) a

LY AY L 3Bh&EN 125
1-[4-(3-methyl-
[1,2,4]oxadiazol-5-
yl)-benzoyl]-

azqh- P@uorbf-’bheﬁﬂﬁz
nd '[ 63' He
9. [1,2 4]oxad1azol-5-
yl)-benzoyl]-
piperidine-4-
carboxylic acid

py1] -
phenyl) 4

157 542.59 piperidine-4- (intermediate 30) and 3433
carboxylic acid [1-(4- | 1-(4-fluoro-phenyl)-
fluoro-phenyl)- cyclopropylamine
cyclopropyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(3-methyl-
4-(4-Fluoro-phenyl)- [1’2’14 ]gxadlazlol-S-
v Peor] || b
[1,2,4]oxadiazol-5- PIDETICIne-=-
1)-benzoyl]- ‘ carboxyhc acid
158 558.63 yi)-oenz (intermediate 30) and | 559.3
piperidine-4-
carboxylic acid [1-(4- 1-(4-f2111§1reoﬂ-1p111_eny1)-
fluoro-phenyl)-2- o lan};ine
methyl-propyl]-amide propylam
(commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(3-methyl-
. 4-(4-Fluoro-phenyl)- [1’2’14 ]gxadlazlol-S-
! g 1-[4-(3-mothyl- yD)-benzoyl}-
< LT [1,2,4Joxadiazol-5- plf)e“d;?le"‘f ;
I y1)-benzoyl]- ~ carboxylic aci
159 63455 |  piperidine-4- | (intermediate 30)yand | g

carboxylic acid
[2,2,2-trifluoro-1-(4-

trifluoromethyl-
phenyl)-ethyl]-amide

2,2,2-trifluoro-1-(4-
trifluoromethyl-
phenyl)-ethylamine
(commercially
available)




159 ' 401 , OF F VF 634.55 ,_ 4-(4-Fluoro-phenyl)- 1-[4-(3-nethyl-

[1, 2, 4] oxadi azol -5- yl)-benzoyl]- piperidine-4- carboxylic acid

[ 2,2, 2-t rwOl20mv@edB1(4- trifluoromethyl- phenyl)-ethyl] PawmiEke010/053417

4- (4-Fl uoro-phenyl)- 1-[4-(3-nethyl- [1, 2, 4] oxadi azol -5- y1)-benzoyl]-

pi peridine-4- carboxylic acid (internetiéate 30) and 2,2, 2-trifluoro-1-(4-
trifluoronethyl- phenyl)-et hyI am ne (commercially avail abI e) 635.2 WO
2010/ 106081 PCT/ EP2010/ 0534] No structure MWV calc. systenati c Narre
Star i g Tt o1 | algeth (1 1 1) 0 | \6rsfefuthNint - F uaktirgagtrlals L
[ 4- (3-nmethyl - [1, 2, 4] oxadi az&He5- f benzoyl] - pi peridine-4- car b@f@lﬁ
acid N - efhyl-#N"-(4-fTuoro- prenyl ) - hydra2| de 44((4 Frhd#0], ergn)-:nyl ) -
1-[4-(3-methyl- [1,2,4]oxadi azol -5 - benzoyl] -
carboxylic|acid (intermedi ate 30) ‘&ﬁﬁFKlOeQ -hipnyN- (|4 f Z'BAHg?adlazol-S-
pheny1l) - hydr azi ne (%(20060;92510) 546.-p-@Berhethyl-530. ’ ’

\7

L e [1,2,4Joxadiazol-5- yl) benzoyl]-

¥ piperidine-4-

160 T | 54559 yl.)'be.g.zoylj' carboxylic acid | 546.2
PIPEHIGINC™- = (intermediate 30) and
carboxylic acid N'- - ethvI-N-(4-fluoro-
cthyl-#NI(4-fluoro- | - thyl-N-(d-fluoro
. phenyl)-hydrazine
phenyl)-hydrazide (W02006092510)
4-(4-Fluoro-phenyl)-
1-[4-(3-methyl-
4-(4-Fluoro-phenyl)- | [1,2,4]Joxadiazol-5-
I 1-[4-(3-methyl- yl)-benzoyl]-
3 % Yol [1,2,4]oxadiazol-5- piperidine-4-
161 )\Q’( [y T 530.57 yl)-benzoyl]- carboxylic acid 5312
° ' piperidine-4- (intermediate 30) and '
carboxylic acid [(S)- (S)-1-(3-fluoro-
1-(3-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(3-methyl-
Lo 4-(4-Fluoro-phenyl)- | [1,2,4]Joxadiazol-5-
s % Yé/ 1-[4-(3-methyl- yl)-benzoyl]-
" [ " [1,2,4]oxadiazol-5- piperidine-4-
re e yl)-benzoyl]- carboxylic acid
162 598.57 piperidine-4- (intermediate 30) and | 599.2
carboxylic acid [1-(4- 1-(4-fluoro-3-
fluoro-3- trifluoromethyl-
trifluoromethyl- phenyl)-ethylamine
phenyl)-ethyl]-amide (commercially
available)

4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-
[1,2,4]oxadiazol-3-
i yl)-benzoyl]-
- d(é( [1,2,4]oxadiazol-3- piperidine-4
7 . F ] - e
163 J\QY I KG 542.59 yli) ;ieigiznoe}ig_ carboxylic acid 543.3
o pIperidine (intermediate 31) and
carboxylic acid [1-(4- ~(4-fluoro-phenyl)-
ﬂuoro-phenyl)‘- cyclopropylamine
cyclopropyl]-amide (commercially

available)

4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-




4- (4-Fl uoro- phenyl)- 1-[4-(3-nethyl- [1, 2, 4] oxadi azol -5- y1)-benzoyl]-
pi peridi ne-4- carboxylic acid [(S)- 1-(3-fluoro-phenyl)- ethyl] -am de
4- (4- Fl uowo-2ptveryds)y - 1-[4-(3-nmethyl- [1, 2, 4] oxadi azol - 5pcy/Ep200nz3yl] -
pi peridi ne-4- carboxylic acid (internediate 30) and (S)-1-(3-fluoro-
phenyl)-ethylam ne (comercially avail-8b e) 531.2 162 * * 598.57

4- (4- Fluoro-phenyl)- 1-[4-(3-nethyl- [1, 2, 4] oxadi azol -5- yl1)-benzoyl]-
pi peri di nef 4- carboxylic a¢i -[(4- fluoro-3- trfifluoronethyl-
phenyl )Ngt hyl ] s@aétdee 4- (41 F UOr - phendakic Narhé- ([3-diditiglmaterials | 0
[ 1, 2, 4] oxadi azol - 5- y1) - benz®4] -| pi'peri di ne-4- clarboxylic acid (MH+)
(internmedipte 30) and I-(4{fluora-3- tr|T|uoronethxk4[@Qﬁ@*%bhgphylamlu
(comrercially avail able) 599.2 163 sz\ 0 O 542.159 A4 phenyl ) 4
1-[4-(5-methyl - [1, 2, 4] oxadi azol -{3- y1)-benzoyl] - ﬁh b%ﬁl ﬁ3_ ar boxyl i

acid [1-(4; quoro phenyl) cycl aps-6p¥oraphay)4-|( enyI -
1-[4-(5-nethy1 4] oxadi azol - 3- lyM-cbeshoyl] - |d@ carboxyl
acid (interng 1;K§Dﬂ 1-(4-f|qugﬂ@a@ﬁ&aﬂg.cycl b d
1)-benzoyl]- carooxy IC acl
164 558.63 . (intermediate 31) and | 559.3
PIpeTiing 1-(4-fluoro-phenyl)-
carboxylic acid [1-(4- 2-mothyl-
fluoro-phenyl)-2- onvlamine
methyl-propyl]-amide propyam
yi-propy (commercially
available)

4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-

I 4-(4-Fluoro-phenyl)- | [1,2,4]Joxadiazol-3-
L d@Y : 1-[4~(5-methyl- yl)-benzoyl]-
)\©\rf [ IU [1,2,4]oxadiazol-3- piperidine-4-
° - yl)-benzoyl]- carboxylic acid
165 584.54 piperidine-4- (intermediate 31) and | 585.2
carboxylic acid 2,2,2-trifluoro-1-(4-
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- cthylamine
amide (commercially
available)

4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-

4-(4-Fluoro-phenyl)- [1,2,4]oxadiazol-3-

F -[4~(5-mothyl- yh)-benzoyl]-
3 ves [1,2,4]oxadiazol-3- piperidine-4-
AT 1)-benzoyl]- ‘ carboxyhc acid

166 : 545.59 yi)-oenz (intermediate 31) and | 546.2

piperidine-4-
carboxylic acid #N!'-
ethyl-#N!"-(4-fluoro-
phenyl)-hydrazide

N-ethyl-N-(4-fluoro-
phenyl)-hydrazine
(W02006092510)

D



(comrercially available) 543.3 WD 2010/ 106081PCT/ EP2010/ 053417 -87- No
structure MWcalc. systematic Nane starting materials MV (MH+) 164 z
558. 63 4-Wwé-2blomosmsiphenyl) - 1-[4-(5-nethyl- [1, 2, 4] oxadipaz@pP2@0/053417
y1) - benzoyl] - piperidine-4- carboxylic acid [1-(4- fluoro-phenyl)-2-
met hyl - propyl ] -am de 4-(4-Fl uor o- pheny8§- 1-[4-(5-net hyl -
[1, 2, 4] oxadi azol -3- yl)-benzoyl]- piperidine-4- carboxylic acid
(internmedi gt e 31) and 1-(4if gd- phenyl)- 2-nmetHyl - propylam ne
(commenssal |y auiébée) 559/51185 §s@uiuii e 54 dsthrdind atearaphen iﬂi'g
1-[4-(5- et hyl - [1,2,4]0xadi§§6|-3- y1l) - benzoyl] -| pi peridi ne-4- cp ¥ i&li
acid [2,2,2-trifluoro-1I-(4{ fluoro-phenylI)-ethyl] qmn@&no lmnyD
4- (4-Fl uorp-phenyl)- 1-[4-(5-methyl- [1, 2, 4] oxadifazo| I 315- M enzoyl]-
pi peridiner4- carboxylic a¢id (|r ﬂf éﬁﬁ nc{l ? %m%g 5uo o-1-(4-
fl uoro-phenpyl)- ethylam ne (connPrcng 5_a blle b
enzoy
e % Sel [1,2,4]oxadiazol-3- piperidine-4-
167 )\QY oy~ 530.57 yl)-benzoyl]- carboxylic acid 5310
° ' piperidine-4- (intermediate 31) and '
carboxylic acid [(S)- (S)-1-(3-fluoro-
1-(3-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-
I 4-(4-Fluoro-phenyl)- | [1,2,4]Joxadiazol-3-
' @% Uer 1-[4-(5-methyl- yl)-benzoyl]-
)\G\KN ) [1,2,4]oxadiazol-3- piperidine-4-
° yl)-benzoyl]- carboxylic acid
168 530.57 piperidine-4- (intermediate 31) and S311
carboxylic acid [(S)- (S)-1-(4-fluoro-
1-(4-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(2-0x0-
I 4-(4-Fluoro-phenyl)- piperidin-1-yl)-
r g( Ul ] 1-[4-(2-oxo0- benzoyl]-piperidine-
QYN [ 545 62 piperidin-1-yl)- 4-carboxylic acid
169 ’ 7' benzoyl]-piperidine- | (intermediate 32) and | 546.2
4-carboxylic acid (S)-1-(4-fluoro-
[(S)-1-(4-fluoro- phenyl)-ethylamine
phenyl)-ethyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(2-0x0-
4-(4-Fluoro-phenyl)- piperidin-1-yl)-
1 1-[4-(2-0x0- benzoyl]-piperidine-
T ) i piperidin-1-yl)- 4-carboxylic acid
170 Cﬁ@(%go 557.64 | benzoyl]-piperidine- | (intermediate 32) and | 558.3
° 4-carboxylic acid [1- | 1-(4-fluoro-phenyl)-
(4-fluoro-phenyl)- cyclopropylamine
cyclopropyl]-amide (commercially
available)




zC3 =\ z 545.59 4-(4-Fl uoro-phenyl)-
yl .)-be. nzoyl] -
phenyl ) - horamiweosd- ( 4- Fl uor o- phenyl) -
pi peri di ne-4- carboxylic acid (internediate 31) and
phenyl ) - hydr azi ne89\W2006092510) 546.2 WD

2010/ 106081PCT/ EP2010/ 053417 -88- No structure MW cal c.

y1) - benzoy

N-et hyl - N- (4-fl uor o-

1] -

pi peri dne- 4-

1-[4-(5-met

carboxylic acid #N

1-[ 4-(5-me

hyl - [1, 2, 4] oxad
ethyl -#N"'-(4
t hyl -

i azol - 3-
-fl uoro-
P TAP4j10083k1AZ Ol - 3-

systemati c Nane

starting npterials NMV(n1I+)gé&7 0 0 , 530.57 4-(4-Fluoro-phenyf)-
1- [ 4- (5Ngrel hy| - stidetdrd] oxadi 2281 - 3- syyiehnltRINAMA] -| PitpaTgchhnr s C arl\%yl I
acid [(S)-]| 1-(3-fl uoro- phenydle- ethyi] -ami de 4- (|4- Fl uoro- pheny1)t{
1-[4-(5-methyl- 1,2, 4] oxadi azol {3- y1)-benzoyl]- RI(RSU G MBedyl)-CRI bOXY]
acid (internmediate 31) and|(S)-1-(3-fluoro- phenyl)-e}@x_gg&&g
(comercially available) 581.2 168 o z 530.57 4-(475&9 ﬁﬂéﬂﬁe”yl)'
1_[4_(5_nEtE¥f€ [ 1,12, 4] oxadi azol -| 3A-(4+Fluobenzoyl} - Bqé rh .ne: d- car boxyl
aCl d [ ( S) _ ! .\ F l—[4—(2—0X0— C Oy _p pe ! Cc-
Q( N e 4-carboxylic acid
Sl piperidin-1-yl)- . .
o Lol (intermediate 32) and
171 573.68 | benzoyl]-piperidine- 574.4
S 1-(4-fluoro-phenyl)-
4-carboxylic acid [1-
2-methyl-
(4-fluoro-phenyl)-2- lami
methyl-propyl]-amide propylamine
(commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(2-0x0-
I 4-(4-Fluoro-phenyl)- piperidin-1-yl)-
Cﬁ ) ¥ 1-[4-(2-0x0- benzoyl]-piperidine-
\O\WN IG/ piperidin-1-yl)- 4-carboxylic acid
0 T benzoyl]-piperidine- | (intermediate 32) and
172 399.6 4-carboxylic acid 2,2,2-trifluoro-1-(4- 600.2
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- cthylamine
amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(2-0x0-
4-(4-Fluoro-phenyl)- piperidin-1-yl)-
I 1-[4-(2-0x0- benzoyl]-piperidine-
r ) piperidin-1-yl)- 4-carboxylic acid
173 CK\QW I J@ 545.63 | benzoyl]-piperidine- | (intermediate 32) and | 546.2
o 4-carboxylic acid (S)-1-(3-fluoro-
[(S)-1-(3-fluoro- phenyl)-ethylamine
phenyl)-ethyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(4-fluoro-
4-(4-Fluoro-phenyl)- | phenyl)-piperazine-1-
I 1-[4-(4-fluoro- carbonyl]-piperidine-
Q % ’ phenyl)-piperazine-1- 4-carboxylic acid
174 OT I Xg 562.64 | carbonyl]-piperidine- | (intermediate 33) and | 563.3
° 4-carboxylic acid [1- | 1-(4-fluoro-phenyl)-
(4-fluoro-phenyl)- cyclopropylamine
cyclopropyl]-amide (commercially
available)

c



1- (4-f 1l uoro-phenyl)-
[1, 2, 4] oxadi azol

ethyl ]

-am de 4-(4-Fl uoro-phenyl)-
-3- yl)-benzoyl] -
(i nt er nedvet2e103byosand (S)-1-(4-fl uoro-

pi peridine-4- c

arboxylic acid

1-[4-(5-met hyl-

phenyl ) - et hyl am meT(EPoom@sziial | y

0 /

avai lable) 531.1 169 0 0 545 62 7. 4-(4-Fl uoro-phenyl)- 1-[4-(2-o0xo0-
pi peridin-1-y1)- benzoyl | -pi peridi ne- -49carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl] -am de 4-(4-Fl uoro-phenyl)- 144-(2-oxo- piperidin-I-yl)-
benzoy1] - pi peri di ne- 4-carbo ¢ acid (internedifate 32) and
(S)-1- (No | Uor oserpitaRy! ) - ef hyl A nesvseammRreimb! Y as@ithibngleridd. 2 Y10
z 0 557. 64| 4- (4-Fl uor o- pheny%3!¢- 1-[4-(2- oxo- pipéridin-l-yl)- ( )
benzoyTT-pj peridi ne- 4-carboxyli¢ aci d [1- (4-TTUchQa My bhenyl)-
cycl opropyll] - anm de 4-(4-Fl uoro-phenyl) - 144-(2-oxo- @l qﬁl R)l‘ 1) -
benzoyl] - pi peri di ne- 4-carboxylic¢ acid (internedi
1- (4-f 1l uorp-phenyl) - cycl opr opyl am-eFluooombenyi)al || ﬁ 1 rd 58. 3 WO
2010/ 10608[LPCT/ EP2010/ 053417 -89- Nol-$A-(4ifltivioe MN %n{) ]sg;g%‘ ¢ %g ic Name
175 e 578.68 | carbonyl]-piperidine- crmediate 579.4
° L 1-(4-fluoro-phenyl)-
4-carboxylic acid [1-
2-methyl-
(4-fluoro-phenyl)-2- lami
methyl-propyl]-amide propylamine
(commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(4-fluoro-
4-(4-Fluoro-phenyl)- | phenyl)-piperazine-1-
I 1-[4-(4-fluoro- carbonyl]-piperidine-
\Q\ ) - phenyl)-piperazine-1- 4-carboxylic acid
O carbonyl]-piperidine- | (intermediate 33) and
176 e B | 60459 yil-pip ( Jand | 6653
° " ' 4-carboxylic acid 2,2,2-trifluoro-1-(4- ’
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- cthylamine
amide (commercially
available)
4-(4-Fluoro-phenyl)-
! 4-(4-Fluoro-phenyl)- 1-[4-(4-fluoro-
phenyl)-piperazine-1-
; 1-[4-(4-fluoro- T
\CL ¢ . . carbonyl]-piperidine-
i@ \Q phenyl)-piperazine-1- 4-carboxylic acid
177 o T 565.64 | carbonyl]-piperidine- | . Xy 566.4
! . | (intermediate 33) and
4-carboxylic acid N'-
; N-ethyl-N-(4-fluoro-
ethyl-N'-(4-fluoro- .
henyl)-hydrazide | Prenyl-hydrazine
phenyb-hy (W02006092510)
4-(4-Fluoro-phenyl)-
1-[4-(4-fluoro-
4-(4-Fluoro-phenyl)- | phenyl)-piperazine-1-
I 1-[4-(4-fluoro- carbonyl]-piperidine-
\CL % phenyl)-piperazine-1- 4-carboxylic acid
178 O AT ﬁ 550.62 | carbonyl]-piperidine- | (intermediate 33) and | 551.4

4-carboxylic acid
[(S)-1-(3-fluoro-
phenyl)-ethyl]-amide

(S)-1-(3-fluoro-
phenyl)-ethylamine
(commercially
available)




MV (ml+) 171 z 0 O 573. 68 4-(4-Fl uoro-phenyl)-

pi peridin-1-yl)- benzoyll -piperidine- 4-carboxylic acid [1-

(4-f1 uor owphenyibyes2- net hyl

pi peridin-1-yl)-
and 1-(4-fluoro-phenyl)-

2-

-propyl ] -am de 4-(4-Fl uoro- plremgEPro10hs3447 ( 2- oxo-
benzoyl] - pi peri di ne- 4-carboxylic acid (internediate 32)
proepid am ne (commercially avail abl e)

met hyl -

1-

[ 4- (2- oxo-

574.4 172 SI 0 OF F 599.6 4-(4-Fluoro-phenyl)- 1-[4-(2-o0xo0-
pi peridin-T-yI)- benzoylT-pi | ne- 4-carboxyli|c acid
[2,2, 2-N61 |1 UOT @rdetufle 1 up Wheny steaiai Naman desedreln imhieorads PheH) 1
144- (2-oxo} pi peridin-1-y1)-denzoyl] - pi peri di ne-| 4- carboxyllc acj gMH*
(intermedipte 32) and 2,2, 2-trifluoro- I-(4- T|u0r04qmqmy h@hﬁylan1ne
(conn950|a |y aval!gble? 63?.2b1'3 /=( 0 0 O 545. 1§4 4 ;rpro-phgnyl
1-[4-(2-oxp- piperidin-l-yl)- benz ne- acl
[(g)-g-(S-flugrg- phenyl)yethyl] Qﬁ%kh%%ig&&%p ]gé§ ﬁy§ j 2- 0X 01
pi peridin-|-y1)- g( F ( oro- carbonyl eri 1ne-
ﬁN T phenyl)-piperazine-1- 4-carboxylic acid
179 ONTN I 550.62 | carbonyl]-piperidine- | (intermediate 33) and | 551.4
’ 4-carboxylic acid (S)-1-(4-fluoro-
[(S)-1-(4-fluoro- phenyl)-ethylamine
phenyl)-ethyl]-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
1 biphenyl-4-carbonyl)- piperidine-4-
’ ) 4-(4-fluoro-phenyl)- carboxylic acid
180 % Q 529.56 piperidine-4- (intermediate 28) and | 530.2
° carboxylic acid N'-(4- |  (4-fluoro-phenyl)-
fluoro-phenyl)- hydrazine
hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
I biphenyl-4-carbonyl)- piperidine-4-
] . 4-(4-fluoro-phenyl)- carboxylic acid
181 d(é( N\N‘D 5256'59 piperidine-4- (intermediate 28) and | 526.3
° carboxylic acid N'- | N-methyl-N-phenyl-
methyl-N'-phenyl- hydrazine
hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
L biphenyl-4-carbonyl)- piperidine-4-
F C di?r 511.56 | 4-(4-fluoro-phenyl)- carboxylic acid
182 N I \Q 9 ( piperidit?e-4-y : (interrnedi}a,lte 28) and >12.4

carboxylic acid N'-
phenyl-hydrazide

phenyl-hydrazine
(commercially
available)




benzoyl] - pi peri di ne- 4-carboxylic acid (internediate 32) and

(S)-1-(3-f

562. 64 4-Wé-2hlomosmiphenyl) -
car bonyl ] - pi peridine- 4-carboxylic acid [1-

| uor o-

1-[4-(4-fluoro-

(4-f1

uor o- phenyl) -

cycl opropyl] - am de 4-(4-Fl uoro- pheny1)92-1-[4-(4-fl uoro-

phenyl)-ethylam ne (commercially available) 546.2 174 z O
pheny1l) - pi pecazmpeeobs53417

phenyl) - pi perazi ne-1- carbonyl | -pi peri di ne- 4-carboxylic acid (internedi ate
33) and 1-{4-fTlTuoro-phenyl]- cllopropyl am ne (cdmrercially avallaqh%%
563.3 NB P010/ §96&a#LCT/ EP2010/ 053 dtermae Na¥ae St Uthitiny MYeeRIC. | '
systematic| Nane starting mat®Hfalls MV (nmil+) 175| - - C 578. 68| (MHY)
1-[3-E1-TL20;F- phenﬁl)-ﬁgpgra2|[ﬁ ﬁ- : ca{fony!g-plizf4El ro - Cﬁrbor¥||
aci -fluoro-phenyl) 12- net/hyl - propyl ] -ani UoRvRhenyl ) -
1-[4-(4-fl poro- phenyl)-piperazire-1-4-(4-FIuoro-qg ¢ h;1y9
car bonyl | - pi peridine- . 4-carboxylic lagi-8luptat er ne E?' ﬁ@
1- (4-fl uorp- phenyl)Fy 2- net | pr| Gipteani-nearbotytyer Ci al]able) 579
176 g g or 4-(4-fluoro-phenyl)- | . CArooxylicacd
L ) 543.58 Y (1nterrned1ate 28) and
183 ° piperidine-4- 544.4
o ST N-(4-fluoro-phenyl)-
carboxylic acid N'-(4- 4
. N-methyl-hydrazine
fluoro-phenyl)-N'-
methyl-hydrazide (Tournal of the
v Chemical Society
1960, 5259-61)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
. 1-(4'-Fluoro- 4_(41;2)2?&?;1211}’1)_
: biphenyl-4-carbonyl)- o
g ® %n\ or 4-(4-fluoro-phenyl)- . carboxyhc acid
T 557.61 Y (intermediate 28) and
184 I piperidine-4- 558.2
C N-ethyl-N-(4-fluoro-
carboxylic acid N'- .
. phenyl)-hydrazine
ethyl-N'-(4-fluoro-
phenyl)-hydrazide | (Journal of the
Chemical Society
1960, 5259-61)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
i biphenyl-4-carbonyl)- piperidine-4-
.S g( o7 4-(4-fluoro-phenyl)- carboxylic acid
185 ~ L 571.64 piperidine-4- (intermediate 28) and | 572.2
’ carboxylic acid N'-(4- | N-(4-fluoro-phenyl)-
fluoro-phenyl)-N'- N-isopropyl-
isopropyl-hydrazide hydrazine
(CA1299577)
1-(4'-Fluoro-
i biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
] % 9 biphenyl-4-carbonyl)- piperidine-4-
P! P A 4-(4-fluoro-phenyl)- carboxylic acid
186 ’ 512.56 piperidine-4- (intermediate 28) and | 513.4
carboxylic acid N'- pyridin-2-yl-
pyridin-2-yl- hydrazine
hydrazide (commercially

available)




- 0 0 604.59 4-(4-Fluoro-phenyl)- 1-[4-(4-fluoro- phenyl)-pi perazine-1-
carbonyl | - pi peridi ne- 4-carboxylic acid [2,2,2-trifluoro-1-(4-

f | uor o- phwoydjo/etdsyl | - am de 4- (4-Fl uoro-phenyl)- 1-[4- @éTiEPoanm53417

phenyl ) - pi perazi ne-1- carbonyl | - pi peri di ne- 4-carboxylic acid (internedi ate
33) and 2,2,2-trifluoro-1-(4- fluoro-phbe&nyl)- ethylamne (commercially

avai l able) 605.3 177 - zo 9 565.64 4-(4-Fluoro-phenyl)- 1-[4-(4-fluoro-

phenyl) - pi perazi ne-1- car bonm/ gi peridine- 4-carboxylic acid N -
et hyl - Wo (#- f | ugigerupbieny 1 421 giStefrdii-AmOr o- PhigAMlg maderfads (B MMior o-
pheny1l) - pi per azi ne- 1- carb)n%lf pi peri di ne- 4- clar boxylic acid | MHY)
(intermedi pte 33) and N et hyl - N ((4-fT uor o- phenyl)]- hydf Jpp,for&V‘DZO 6092510)
566.4 178 | - - C 0 550.62 4-(4-Fl uoro phenyl) flztfc'af’b )
phenyl) - pi per azi ne- - carbonyl ] -FI perll ﬁl car % h yl)-
[(S)-1-(3-fl-uero- nyl) - et hyl ] g{ﬁ’ ﬁi‘%
1-[4-(4-fl uoﬁ@@g B | per azi r 8 | perl?1 ﬂ carpoxylic
aci d (iygyer medi ate 33) and (ﬁ)s al- (é ?1 8]F°oph 2 526.3
(commercially avail able) 551.4 piperidine-4- 1nterrned1ate 28) and
carboxylic acid N'-p- p-tolyl-hydrazine
tolyl-hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
I 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
r ) d% /©/ biphenyl-4-carbonyl)- piperidine-4-
N [ 4-(4-fluoro-phenyl)- carboxylic acid
188 ° 546.02 piperidine-4- (intermediate 28) and | 546.1
carboxylic acid N'-(4- |  (4-chloro-phenyl)-
chloro-phenyl)- hydrazine
hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
I 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
r ) d(é( J@L biphenyl-4-carbonyl)- piperidine-4-
N [ - 4-(4-fluoro-phenyl)- carboxylic acid
189 ° 529.56 piperidine-4- (intermediate 28) and | 530.1
carboxylic acid N'-(3- |  (3-fluoro-phenyl)-
fluoro-phenyl)- hydrazine
hydrazide (commercially
available)
1-(4'-Fluoro-
F biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F % Q ! biphenyl-4-carbonyl)- piperidine-4-
o 4-(4-fluoro-phenyl)- carboxylic acid
190 ) 564.01 piperidine-4- (intermediate 28) and | 564.2
carboxylic acid N'-(2- | (2-chloro-4-fluoro-
chloro-4-fluoro- phenyl)-hydrazine
phenyl)-hydrazide (commercially
available)




WO 2010/ 106081PCT/ EP2010/ 053417 -91- No structure MN cal c.

starting materials MW (MH) 179 * zo 550. 62 4-(4-Fl uoro-phenyl)-

1-[ 4- (4- fWoanm/1opdsenyl) - pi per azi ne- 1-

systemati ¢ Nane

car bonyl ] - pi peri diraeAxpPde10asiaaxyl i c

acid [(S)-1-(4-fluoro- phenyl)-ethyl] -am de 4-(4-Fl uoro-phenyl)-
1-[4-(4-fluoro- phenyl)-piperazine-1- -8& bonyl | - pi peri di ne- 4-carboxylic
acid (internediate 33) and (S)-1-(4-fluoro- phenyl)-ethylam ne
(comrerciallTy available) 551 Awl 0 sz" 0 529.56 [1- (4" - Fl uoro-
bi phenyso 4F car bemiydire 4- (41 f MWr d- Yilaltic WAmeT i [di igrtirg marekry | | V3L d
- (4- flupro-phenyl)- hydra$tete |1- (4" -Fl uoro- bilphenyl-4- car bonyf{¥H")
4- (4-fTuorp-phenyl)- piperidine-4- carboxylic acild (1 nifmgesate 28) and
(4-fluoro-phenyl)- hydrazine (conmmercially avail ab(;1 en9B9:cdr qe 0
525.59 6 1t (4' Fl uorio- bi pheny1l-4-carb ¥|]\[})0 4-(4-1 é%r@é MS
pi peri di net gl |ﬁa:| d N - o err{?l i carbgnﬁf'y Widrag dg - Fl uor o-
! 4-(4-fluoro-phenyl)- carboxylic acid
191 547.55 piperidine-4- (intermediate 28) and | 548.3
carboxylic acid N'- (3,4-difluoro-
(3,4-difluoro- phenyl)-hydrazine
phenyl)-hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
i biphenyl-4-carbonyl)- piperidine-4-
‘ . 4-(4-fluoro-phenyl)- carboxylic acid
192 g( Q\\ 536.58 piperidine-4- (intermediate 28) and | 537.2
’ carboxylic acid N'-(3- 3-hydrazino-
cyano-phenyl)- benzonitrile
hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
| Lt uo. | o
N VQ biplf%yl_4_ca?0n}{l)_ cgrgoxylic acid
A ~(4-fluoro-phenyl)- (intermediate 28) and
568.63 piperidine-4-
193 o C-[(S)-C- 569.2
6 carboxylic acid [(S)-
cyclopropyl-C-(3-
cyclopropyl-(3- 7 ohenvD)l-
fluoro-phenyl)- {oro-pheny )]
4 methylamine
methyl]-amide .
(commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
1 biphenyl-4-carbonyl)- piperidine-4-
; g( 4-(4-fluoro-phenyl)- carboxylic acid
104 g Ry IQ 568.63 piperidine-4- (intermediate 28) and | <
6 carboxylic acid [(R)- C-[(R)-C- '
cyclopropyl-(3- cyclopropyl-C-(3-
fluoro-phenyl)- fluoro-phenyl)]-
methyl]-amide methylamine
(commercially
available)




bi phenyl- 4-carbonyl)- 4-(4-fluoro-phenyl)-
(intermedi ate 28) and N net hyl - N-phenyl -
526. 3 182wo0%2div/H6089 1- (4' - Fl uoro-
4- (4-fl uoro-phenyl)- piperidine-4- carboxylic aci
1-(4' - Fluoro- biphenyl-4-carbonyl)- 4-9& fluoro-p
carboxylic acid (internediate 28) and phenyl

pi peri

di ne-4-

d N - phenyl - hyd
heny1) - pi peridi

razi de
ne- 4-

-hydrazine (commercially

carboxylic acid
hydr azi ne (comercially avail abl e)
bi phenyl- 4- car bonyl) - PCT/EP2010/053417

avail abl e) [ 512.4 WO 2010/ 10 CT/ EP2010/ 053417 -92- No structule MV
cal c. systemati grilaibe St ar {i NG mat egkabmddNAfe! +) d8Ring haterialo4B, 58" 6
1-(4' - Fl uofro- biphenyl - 4- car 88fyl|) - "4- (4-fl uor o- phenyl ) - plperldln@ﬂﬁ¥)
carboxyliclacid N -(4- fluero-phenyl)-N - nethyl- hyﬂﬁﬁ@&@%jbﬁ(@- [uor o]
bi phenyl- 4+ car bonyl) - 4-(4+4fluoro-phenyl)- piper|d|n ()gq@ boxylic acid
(internediate 28) and N-(4+1fluoro-phenyl)- N nethy (Jour nal of
. ) B%b gy (
the Chem cpl Society. 1960, 5259-613{§§§m%0%§ﬁ5% l2]bmyndmyl4-
\\Q g(vg tetrahydro-2H- carbonyl)-4-(4-
’ OY [y [1,2'|bipyridinyl-4- fluoro-phenyl)-
° o carbonyl)-4-(4- piperidine-4-
195 583.67 fluoro-phenyl)- carboxylic acid 5849
9 piperidine-4- (intermediate 29) and '
carboxylic acid [(S)- C-[(S)-C-
cyclopropyl-(3- cyclopropyl-C-(3-
fluoro-phenyl)- fluoro-phenyl)]-
methyl]-amide methylamine
(commercially
available)
4-(4-Fluoro-phenyl)-
i 4-(4-Fluoro-phenyl)- 1-[4-(3-m§thyl: ]
[1,2,4]oxadiazol-5
. 1-[4-(3-methyl- 1)-benzoyl]
%NJ\GY « [1,2,4]oxadiazol-5- gip-erei diznoe}i 4:
AT yl)-benzoyl]- o
196 : 556.61 | piperidine-4- (intceﬂggiyaltlec ;‘S;dan L | 5571
carboxylic acid [(S)- (S)-1-(3-fluoro-
cyclopropyl-(3- henyl)- )
phenyl)-ethylamine
fluoro-phenyl)- (commercially
methyl]-amide available)
4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-
1,2,4]oxadiazol-3-
; 4-(4-Fluoro-phenyl)- [ yl)!benzoyl]-
o~ 1-[4-(5-methyl- piperidine-4-
—,] POy [1,2,4]oxadiazol-3- TR
A yl)-benzoyl]- o 0()1(}1 N ; il d
197 556.61 | piperiding-4- (mte“gf[ S Jand | 5574
carboxylic acid [(S)- cyclopropyl-C-(3-
cyclopropyl-(3- fluoro-phenyl)]-
fluoro-phenyl)- methylamine
methyl]-amide ylam
Y (commercially
available)




/[ \ 557.61 3 1-(4'-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-

pi peridi ne-4- carboxylic acid N - ethyl-N -(4-fluoro- phenyl)-hydrazide

1- (4' - Fl woae1odiopdsenyl1- 4- car bonyl) - 4-(4-fl uoro- phenyl) pCpigpesiodsiies 4-
carboxylic acid (internmediate 28) and N-ethyl-N-(4-fluoro-

phenyl ) - hydrazi ne (Journal of the Chenb@al Society 1960, 5259-61) 558.2 185
O* ' * * 571.64 1-(4'-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-

pi peridinet4- carboxylic a¢i @b‘g (4- fTuoro-phenyll)-N - 1sopropyl}hydrazide
1- (4' - Rslof o- bitph@iyd - 4- car DOy 1) -sydteafatic Nahe- Phesiyding mhreialgli he’ 4
carboxylic|acid (internedi at€198) and N-(4-fl uor o- phen rrlg) N- i sopr BBy
hydl’aZI ne [CAl 299577) 572.2 186 \| /z sir = O 0 4Q4Q:1§b'kg pﬁ@nﬂ) (4" -H uor o-
bi phenyl- 4+ car bonyl) - 4-(4+4fluoro-phenyl)- piperi|di neI 4 £3Lboxyljc acid
N - pyridip-2-yl- hydrazide 1-(4'|-Fl uoro- biphenyl- ﬁ Rr%%
4- (4-F1 uor o-épgnyl) pi per i di ne- 4-4-¢&Fhoxyphenyaei|d Ezoy TiEdiate p8) and
pyridin-2-y \@:(r Z |O mg@gpon’mer ciljal | {le[id(liolxol) 4-carboxylic acid
] ZAN pIp YY) (intermediate 32) and
571.66 | benzoyl]-piperidine-
198 N C-[(S)-C- 572.3
4 4-carboxylic acid
[(S)-cyclopropyl-(3- cyclopropyl-C-(3-
yelopropy fluoro-phenyl)]-
fluoro-phenyl)- :
4 methylamine
methyl]-amide .
(commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(4-fluoro-
: 4-(4-Fluoro-phenyl)- phenyl)-piperazine-1-
carbonyl]-piperidine-
- 1-[4-(4-fluoro- L
T v@ henyl)-piperazine-1 4-carboxylic acid
ALy~ PRENy)-pIPETazine-i= 1 i termediate 33) and
T A 576.65 | carbonyl]-piperidine-
199 o SN C-[(S)-C- 577.3
9 4-carboxylic acid
[(S)-cyclopropyl-(3- cyclopropyl-C-(3-
M M fluoro-phenyl)]-
fluoro-phenyl)- :
4 methylamine
methyl]-amide .
(commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(3-methyl-
4-(4-Fluoro-phenyl)- | [1,2,4]Joxadiazol-5-
1 1-[4-(3-methyl- yl)-benzoyl]
473 % . [1,2,4]oxadiazol-5- piperidine-4-
)\@( IG 584 54 yl)-benzoyl]- carboxylic acid
200 ° . 3' piperidine-4- (intermediate 30) and | 585.2
carboxylic acid 2,2,2-trifluoro-1-(4-
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- cthylamine
amide (commercially
available)
Example 201

4-(4-Fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic
acid [(RS)-2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]-amide



avai | abl e) 513.4 WO 2010/ 106081PCT/ EP2010/ 053417 -93- No structure MWV
calc. systematic Nane starting materials MV (m | +) 187 525.6 1-(4'-Fl uoro-
bi phenyl-wocariwmgl) - 4- (4-fl uoro-phenyl)- piperidi ne- 4pcraprbaxykisc7 aci d

N -p- tolyl-hydrazide 1-(4'-Fluoro- biphenyl-4-carbonyl)-

4- (4-fl uoro-phenyl)- piperidine-4- carBoxylic acid (internediate 28) and
p-tol yl - hydrazi ne (connercially available) 526.3 188 0 0 546.02
1-(4' - Fl uoro- bi phenyl-4- caLa?m 1)- 4-(4-%luoro-phenyl)- piperidine-4-
carboxylic acid N -(4- chlo phenyl) - razide 1-(4'-Fluoro-

bi phenyl- 4- car bonyl)- 4- (4-f|uo - pheny pi peri di ne-4- carboxylic acid

(intermedi ate 28) and (4-chloro nyl)-yhydrazi ne (comrercially avail abl e)
546.1 189 -0- -0/ 529.56 1-(4"=K| ugro- th = -carbonyl)

4- (4-fl uoro-phenyl)- piperidine-4-]jca d N -(3- fluoro-phenyl)-
hydr azi de 0

The title compound was accessed through isolation from chiral HPLC separation from 4-(4-

Fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid

[2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]-amide (example 200) as off white solid. MS ISP (m/e):
5 5852 [(M+H)*].

Example 202
4-(4-Fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic
acid [(SR)-2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]-amide

\(/N‘O F

10 The title compound was accessed through isolation from chiral HPLC separation from 4-(4-
Fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]-amide (example 200) as off white solid. MS ISP (m/e):
585.2 [(M+H)1].

Intermediate 34

15  4-[(S)-1-(4-Fluoro-phenyl)-ethylcarbamoyl]-4-phenyl-piperidine-1-carbonyl chloride

1) 4-Phenyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide

4-Phenyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide; TFA-salt (260 mg,
0.590 mmol) was dissolved in ethyl acetate and saturated aqueous sodium bicarbonate solution.

20 The aqueous phase was extracted three times with ethyl acetate, the organic layers were



1- (4' - Fl uoro- bi phenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4-
carboxylic acid (internediate 28) and (3-fluoro-phenyl)- hydrazine
(comer ciwbl2g10amensh abl €) 530.1 190 .;" 564.01 1-(4'-Fl eor@®P2010/053417

bi phenyl- 4- carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
N -(2- chloro-4-fluoro- phenyl)-hydrazbdge 1-(4'-Fluoro-

bi phenyl- 4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(i nt er nedibaHed, &8I ARENaSCHhRT Orcdolvbste i@re MEBﬁate)d-t%wea@isnﬁg GgmpmErcial ly
avail abl e) 564.2 WD 2010/106081PCT/ EP2010/ 053417 -94- No structure MN
cal c. Prsridinstd-earRapdicack ($hir (iluera-gheaystinid-poaidea MBS ISP (m/e): 327.3 + 547 55
1-(4I-FPHQ bi phenyl - 4-carbonyl )- 4-(4-fl uoro-phenyl)- piperidine-4-
car boxylic id N- (3,4-difluoro- phenyl)-hydrazi de 1-(4'-Fl uoro-

bi phenyl - 4- carbonyl ) - 4-(4-fl uoro-phenyl)- piperidine-4- carboxylic acid
(inter fﬁ?dﬁ@ﬁl%F%%g&nﬁé’nv@)'-&h{rlbM@é@ovlmﬂ%l\éh‘)l:ﬁlﬁﬁﬁcﬁﬁé-m%aﬁ%ﬁmfl&i@ ly

avai l abl e) 548.3 19 o
5 To a solution of triphosgene (172 mg, 0.6 mmol) in dichloromethane (6 mL) at 0 °C under an

argon atmosphere was added a solution of pyridine (106 uL, 1.32 mmol) in dichloromethane (3
mL) and a solution of 4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-
amide (195 mg, 0.6 mmol) in dichloromethane (6 ml). After stirring at room temperature for 12 h
the reaction mixture was poured into ice water, the aqueous layer was saturated with NaCl, then
10  extracted 6 times with dichloromethane, the combined organic layers were dried over Na;SO4
and the solvents were evaporated. The residue was purified by flash chromatography over a 10 g
silica gel column with n-heptane and ethyl acetate to yield 233 mg 4-[(S)-1-(4-fluoro-phenyl)-
ethylcarbamoyl]-4-phenyl-piperidine-1-carbonyl chloride. MS ISN (m/e): 387.4 [(M-H)].

Intermediate 35

15 4-Phenyl-4-((S)-1-phenyl-ethylcarbamoyl)-piperidine-1-carbonyl chloride

O

o ~

Cl
NH

l,,,, %

In analogy to the procedure described for the synthesis of 4-[(S)-1-(4-fluoro-phenyl)-

ethylcarbamoyl]-4-phenyl-piperidine-1-carbonyl chloride (intermediate 14) the title compound

was prepared from 4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)-amide; compound
20  with trifluoro-acetic acid (intermediate 4) and triphosgene. MS ISP (m/e): 371.3 [(M+H)].

Example 203
1-[4-(4-Fluoro-phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-
1-(4-fluoro-phenyl)-ethyl]-amide



# - * ' * # 536.58 1-(4'-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-
pi peridi ne-4- carboxylic acid N -(3- cyano-phenyl)- hydrazide 1-(4'-Fl uoro-
bi phenyl -wocardoogh ) - 4- (4-fl uoro- phenyl ) - pi peri di ne- 4pcraprbaxykisc7 aci d
(internediate 28) and 3-hydrazi no- benzonitrile (conmmercially avail abl e)
537.2 193 |i." - * ' * * 568.63 6 1-(499Fl uoro- biphenyl-4-carbonyl)-

4- (4-fluoro-phenyl)- piperidine-4- carboxylic acid [(S)- cyclopropyl -(3-

fl uoro-phenyl)- methyl]-aasde 1-(4'-Fluoro- biphenyl-4-carbonyl)-

4- (4-fl uoro-phenyl)- pipegidine:4-,carboxylic acid (internediate 28) and
G[(S)-C cyclopropyl-C(3 @ ~phenyl)]- nmethylamne (comrercially
avai l able) 569.2 194 * A - o .63 6 1-(4'-Fluoro-

bi phenyl - 4- car bonyl ) - 4- (4~A41 uor o-\phenyl )- pi peri di ne-4- carboxylic acid
[ (R) - cyclopropyl -(3- fluope=phenyl)\ nethyl]-anide 1-(4'-Fl uoro-
bi phenyl - 4- car bonyl ) - Q

F F

To a solution of 60 mg (0.154 mmol) 4-[(S)-1-(4-fluoro-phenyl)-ethylcarbamoyl]-4-phenyl-
piperidine-1-carbonyl chloride in dichloromethane (2 mL) was added 28 mg (0.154 mmol) 1-
fluorophenyl)piperazine and 39 uL (0.231 mmol) diisopropylethyl amine and stirred at room

5 temperature for 48 h. The reaction mixture was subjected to flash chromatography with
dichloromethane and methanol over a 10 g silica gel column to yield 59 mg 1-[4-(4-fluoro-
phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-
ethyl]-amide. MS ISP (m/e): 533.4 (100) [(M+H)'].

In analogy to the procedure described for the synthesis of 1-[4-(4-Fluoro-phenyl)-piperazine-1-
10 carbonyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide (example
203) further piperidine derivatives have been synthesized from their respective starting materials

as mentioned in table 4. Table 4 comprises example 204-example 230.

Table 4
No structure lcvg: systematic Name | starting materials (%I?—IF)
4-Phenyl-4-((S)-1-
o phenyl-
o —( 4-Phenyl-1-(4- ethylcarbamoyl)-
. phenyl-piperidine- piperidine-1-
. 1-carbonyl)- carbonyl chloride
204 b 495.7 piperidine-4- (intermediate 30) | 496.5
carboxylic acid and 4-phenyl-
((S)-1-phenyl- piperidine
ethyl)-amide (commercially
available)




4- (4-fl uoro-phenyl)- piperidine-4- carboxylic acid (internediate 28) and
C[(R-C cyclopropyl-C(3- fluoro-phenyl)]- methylam ne (commercially
avai | abl ey0268/1@608\\O 2010/ 106081PCT/ EP2010/ 053417 - 95- RoTgtPea10toss4e7 MV
calc. systematic Nane starting materials MV (m | +) 195 SI 583.67 9
1-(5'-Cyano-3,4,5,6- tetrahydro-2H [110021bi pyri di nyl-4- carbonyl)-4-(4-
fl uoro-phenyl)- piperidine-4- carboxylic acid [(S) - cycl opropyl - ( 3-

fl uoro- phenyl)- nmethyl]-am de I]%}% rirediate 29 1-(57- Cyano-3,4,5, 6_MW
tetrahydgt2H [ IstAaddeaRyri di ny1=4" caghemydtc Mafmé- fﬁmagﬁteﬂxﬂs)

pi peri di net4- carboxylic acid|(fHEernmedi ate 29) ang C[(9) (MH+)
cycl opropyl -G ( fTuoro-phenyl)]- methylam ne (commplgéng. h;((ggylal [abl e)
584.2 196 |- 7 \ i 556.61 4-(4+Fluoro-phenyl) - hé 1et hyI -
[ 1,2, 4] oxadi azo] -\6- \y&) - benzoy1] - pi pefiPliemd-144-can b br%a ﬁ (S)-
cycl opropyl -(3- rﬁm}henyl )- net hyl Jpyrdm-2el-4- (4- plpen%lﬂ%ﬁ]g yl

o
1

""" pg)ai%aozllll;; _1 i carbonyl chloride
205 497.6 piperidine-4- (intermediate 30) | 498.3
carboxylic acid and ;I;Z;zili?l-ez-ﬂ-
S)-1-phenyl- .
(g tlz I)Parnige (commercially
y available)
4-Phenyl-4-((S)-1-
o phenyl-
o ~ 1-[4-(5-Chloro- ethylcarbamoyl)-
A C__> pyridin-2-yl)- piperidine-1-
b b piperazine-1- carbonyl chloride
— carbonyl]-4-phenyl- | (intermediate 30)
206 o 5321 piperidine-4- and 1-(5-chloro- 5322
carboxylic acid pyridin-2-yl)-
((S)-1-phenyl- piperazine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
s 1-[4-(4-Acetyl- ethflceigf‘fel_oly_ b-
©l© g phenyl)-piperazine- PP .
Q/HQ ) Q( 1-carbonyl]-4- garbonyl thorlde
207 " 5387 phenyl-piperidine- | (mtermediate 30) 1 g5aq 4

and 1-(4-piperazin-
1-yl-phenyl)-
ethanone
(commercially
available)

4-carboxylic acid

((S)-1-phenyl-
ethyl)-amide

4-Phenyl-4-((S)-1-

phenyl-

1 4-Phenyl-1-(4-p- ethylcarbamoyl)-

@(}“ Q tolyl-piperazine-1- piperidine-1-
v \O\ carbonyl)- carbonyl chloride

208| (N 510.7 |  piperidine-4- (intermediate 30) | 511.5
carboxylic acid and 1-p-tolyl-
((S)-1-phenyl- piperazine
ethyl)-amide (commercially

available)




1-[4-(3-met hyl-

[1, 2, 4] oxadi azol
acid (internediate 30) and ( S)-1-(3-fluoro-

-5-

y1l) - benzoyl] -

pi peri di ne- 4-
phenyl) et hyl am ne

carboxylic

(comer ciwbl2g10amweosh abl €) 557.1 197 * - * ' 0 * | ,,, 556P61/EP2010/053417
4- (4-Fl uoro- phenyl)- 1-[4-(5-nethyl- [1, 2, 4] oxadi azol - 3- y1)-benzoyl] -
pi peridine-4- carboxylic acid [(S)- cyldlepropyl-(3- fluoro-phenyl)- nethyl]
-am de 4-(4-Fl uoro-phenyl)- 1-[4-(5-nethyl- [1,2,4]oxadiazol - 3-
y1l) - benzoyl] - piperidine-4- car ylic acid (interfediate 31) and ﬁgké -G
cycl oprogyl - G ( 3-sthhdd@Fe0- pheny 1)1 ™ medRydnddfidRame OMEBir€ing lrhate AR |
557.1 WD 2010/ 106081PCT/ EP2010¢#63417 -96- No structure MN cal c. (vins)
systematic|[Nane starting nmaterials MV(mT+) 198 '<4P§%&1@Q@61- .
4- (4- Fl uor 0- phenyl)- 1-[4-(2-0xo- p|p er|d|n | -y1) A plperldlne-
4-carboxylic acid [( -cycl oprjopyl - (3 ﬁégﬁﬁ phen31§hﬂl &Qh am de
4- ( 4- Fl uor o- pheﬁying 4 (2 axo- p| » 84 {dn$y%0_ nzo eri di ne
[1 2"bipyrazinyl-4- | carbonyl chlorlde
carbonyl)- (intermediate 30)
209 4986 | ipcridine-4- and 3,4,5,6- | 1994
carboxylic acid tetrahydro-2H-
((S)-1-phenyl- [1,2"Tbipyrazinyl
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
R 1- ethylcarbamoyl)-
DRO“ “O\ ([1,4"Bipiperidinyl- piperidine-1-
U O 1'-carbonyl)-4- carbonyl chloride
210 O/Q 502.7 | phenyl-piperidine- | (intermediate 30) | 503.4
4-carboxylic acid and
((S)-1-phenyl- [1,4Tbipiperidinyl
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
0 1-[4-(2-Fluoro-4- ethylcarbamoyl)-
QROLNO methanesulfonyl- piperidine-1-
" " phenyl)-piperazine- | carbonyl chloride
211 W ’ FJQ?(\O 592 7 1-carbonyl]-4- (intermediate 30) 593.3
' phenyl-piperidine- | and 1-(2-fluoro-4- '
4-carboxylic acid methanesulfonyl-
((S)-1-phenyl- phenyl)-piperazine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
1 1-[4-(4-Cyano- ethylcarbamoyl)-
QQO O phenyl)-piperazine- piperidine-1-
w4, \©\ 1-carbonyl]-4- carbonyl chloride
2| N “v | 521.7 | phenyl-piperidine- | (intermediate 30) | 522.4

4-carboxylic acid

((S)-1-phenyl-
ethyl)-amide

and 4-piperazin-1-
yl-benzonitrile
(commercially
available)




4-carboxylic acid (internediate 32) and G [(S)-C cycl opropyl

-C(

3-

fluoro-phenyl)]- nethylam ne (commercially available) 572.3 199 - Zo
576. 65 9 Wweodr(bedsl uor o- phenyl ) - pi perazi ne- 1- car bonyl lpepinpesiods3ie?
4-carboxylic acid [(S)-cycl opropyl-(3- fluoro-phenyl)- nethyl] -am de
4- (4-Fl uoro- phenyl)- 1-[4-(4-fluoro- -102-
phenyl) - pi per azi ne- 1- 4- (4- Fl uor o- phenyl) - carbonyl | - pi peri di ne-
4- carboxylic acid (internediat e]gﬁﬁé and CG[(S)-C ¢ycl opropyl - C (3-
1 uoro- pleny1) ] - gipidatean ne (cBhirer chatdntatvRimabl Slarting natdAfs | B8% 54 3
4- (4- Fl uor p- phenyl)- 1-[4-(3-efH¢l {1 [1, 2, 4] oxadi azol - 5- "y1) - benzjoM}+)
pi peri dine{4- carboxylic acid|[Z, 2,2 -tr|T| uor o- I- (4. Pﬁéﬁ?[@( enyl) -ethyl]-
anm de 4-(4¢Fluoro-phenyl)- 1-[4-(3-methyl- [1,2, 4] oxad IE éy |
1) - benzoyl i peridi ne-4- carboxylic erme n
)2/, )2 2-tri ?‘/I bor b : 4= Huor o-pheny)ll - g{ﬁg&ﬁw% (co ngl b éﬁ/’ﬁ viai | abl )
585 2  Exal )1 ! phenyly-piperazine- plperldme- -
4- (4- Fl yor o- phenxl J - 144- ( tihyl 4 léf]a&?&?ﬂ]i] azol - 50?113113’68]?11288? ppi_per.i di ne
-4-carbdklic acid [(RS)-2, 2, 2-%141- I LR;}eBY lpl()QFldfmfilor f?t@é I 5251 e
WO 2010/ 106081PCT/ EP2010/ 053417 4-carboxylic acid and 1-(4-fluoro-
((S)-1-phenyl- phenyl)-piperazine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
j\ 1-[4-(3-Methyl- ethylcarbamoyl)-
%‘ “O\(o [1,2,4]oxadiazol-5- piperidine-1-
H » yl)-piperidine-1- carbonyl chloride
° N\/C carbonyl i i
{ )*Q yl]-4-phenyl- | (intermediate 30)
214 501.6 piperidine-4- and 4-(3-methyl- 502.3
carboxylic acid [1,2,4]oxadiazol-5-
((S)-1-phenyl- yl)-piperidine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
Iy 1-(4-Cyclopentyl- | ethylcarbamoyl)-
@loq 0 piperazine-1- piperidine-1-
N\ D carbonyl)-4-phenyl- | carbonyl chloride
ns| O 488.7 |  piperidinc-4- | (intermediate 30) | 489.4
carboxylic acid and 1-cyclopentyl-
((S)-1-phenyl- piperazine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
sispe! Rl I
T ojj [l’é,‘ Ibipiperidinyl- carbonyl chloride
S l-carbonyl)-4- |- o mediate 30)
216 516.7 | phenyl-piperidine- and 517.3
4-carboxylic acid [1 4 bipiperidinyl-
((S)-1-phenyl- 1P PIDETICIY
ethyl)-amide 2-one
Y (commercially
available)




-97-
separati on

FI uor o- phwoydjo/ibedsd- ( 3- net hyl

from4-(4-

-[ 1, 2, 4] oxadi azol

The title conpound was accessed through isolation fromchiral

HPLC

- 5-y1) - berzoybpopiopani di ne- 4-

carboxylic acid [2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]-am de (exanple

200) as off white solid. M5 ISP (nfe):108-585. 2
4- (4- Fl uor o- phenyl ) - 1-

[ 4- (3-net hyl -

[1, 2, 4]

[ (MeH) +] .

Exanpl e

202

oxadi azol

[(SR) -2,

conmpound wg

-5-y1)-benzoyl Ppi peri
2-triflypi@uie (4-fl Uo

as accessed through

d

- 4

- P
i €d¢-at

1- car boxyli c aci

negstemAidWhmeal

ion fromchiral

d

Nisei-ting @nafefials|
HPLC separ at i

t | W
dMHd,

4- (4-
Fl uor o- phet
carboxylic
200) as off
4-[(S)-1-(¢
chlori de
[(5)-1-HI{
acid [(5)-
was di ssol
sol uti on.
acetate, ti
combi ned, ¢

4

nyl) - 1-[ 4-(3- et hyl
acid [2,2,2-triflug
whi ¢ MS | §
1- FI uor o phen ”)(iptr
i Phtenyl - pi‘peri
| u

ed in ethyl acetate

20 The aqueous phase

ne organic |ayers we
dri ed over Na2SO4, 3

0- phenyl)-et hyl
1- (4-f 1l uoro-phenyl)-

11,2,

ro-1-
5P (T ¢
yl car
di ne- 4

)

et hyl] -
> and ¢
» WaS ¢
're WD
ind t he

1] oxadi azol
4- #{Phond-Iptfeny 1
2) . th&Zo2{y[-M+H) +
bangyidradnghenyl) -
1- carcaemlic acid
e lflpéD{aﬁﬂw pi |
il Bégsal

sat
:‘Xt

3] solvents wer e

-5-yL)-b

4-Phenyl-4-( S) 1-

ol

ép 1Il lorlde

)eémf&m@b%ﬁ et b
tan(l 26@1@@1—2 gl-5
Is sodictaritdsi car
t i wemnwir¢ihllet h
[/ EP204i0/t053417
evaporated to

eri di n¢

(exam
te 34
-lcar bony

0R0fi%
90 mol
bonat e
vl
- 98_
gi ve 1

p- 4-
bl e

15

ng 4- phenyl
[(S)-1-(4-1
4-[(S)-1-(z
chloride !
di chl or onef
sol uti on of
sol uti oR1%f
[(S)-1-(4-1
di chl or onef
reacti on m
wi th NaCl,
organi c | ay

b To

pi peri di ne-4-car boX
| uor o- phenyl) - et hyl
1- Fl uor o- phenyl) - etk
| of t
6/nL) aty0,C

i e (106 it
henyl - pi peri din

hane
p

hane (6 ml). After

xture was poured in
then 10 extracted 6
ers were dried over

| uor o- pheny1) - et hyl

ylic
]-am
yl car
ri phos
under
1.32

[

]- amd
stirri
to icé
times
Na25

Car bci;g o

aci d

de. M5 ISP (nife):
bandyPhpay-Ipteny| -
5 gleoo(thd Bn-Agy]- (
an pap@dinaal mos|
nmol )beﬁng chl ¢

@&Id

1i8%¢idO-
ﬂen1
2 aql

e

D4 and the sol vé

mY
C

4- Phenyl 4- ( S) l-

) %hép
vhed ed
)r%ﬁ%q ﬁlélo g@
(1nterrned1ate 0)
6 andupipgridin-4-
erlghiomerloding 2
Ie oeeminayarllyvas
met haaigabld)he c
2Nt s were evapo

[

i)

carbon‘
mL) and
57

h the
sat ur ¢
ombi neq
rat ed.

at ed

The

resi duée was
wi t h n-hept
4-1(S)-1- (7
chIorlde.l
4- Phenyl -

anal ogy to
4-1(8)-2194-
chloride (i
4- phenyl - p
20 with tri
(me): 371
144-(4-Flu

§ purified by fiash

ane and et hyl acetc

4- quoro phenyl)

387 4
hyl
cr

o} o-phenyl)-

nternmedi ate 14) the
peri di ne- 4- car boxyl
fluoro-acetic acid
3 [(MH]. Exanple
Dr o- phenyl ) - pi per azi

chrom
ite to
et hyl ca
[(MH
car bau
i bed fto
1¢
 title
ic aci
(inte
203
ne- 1-

At 0gr apny OVer &
yield 233 ny
h
T%"’W”F‘V Tiagor
I}y W F]&F he
tcﬂ O8yH %hem
IpAIBRHEN
ém&%zjyﬁmhlc g i
d (E3)!-mhepylenyl
meditlaglpahjdeand

car bonyl ] - 4- pher

ULPh Gy Ell($a 0
|§%|ngad|nﬁ | |-
g 1 %F?Bﬁorlde

| (ipfepaediaie A8) | |-
)réggggzchbﬁm
phtiny)-piparizte;
t r cphosgenidy N
available)
1yl - pi peri di ne-

el col |
car boi
hl ori de

eail oy

conpol
S | SP

4-carb

Um

ny|l

ny|l

und

DX Y|

ic acid I
2010/ 10608
4-1(S)-1- (4
chloride it
f 1 uor opheny
stirred at
to flash chr
silica g0
144- (4-f1 ug
c acid [(S
[(MEHD]. T
144-(4-Flu
car bonyl] - 4
[(S)- 1 (4 1

D) -
1PCT/ EP2010/ 053417 -

I-(4-ftuoro-phe

1-f | uor o- ph nyl) etk
n di chko e (4
| ) pi 3€
.enper aps’' e
gszggraphy with ¢
colum to yield 59
or opheny1) - pi per azin

n anal ogy to the prg
Dr 0- phenyl) - pi per azi
1- phenyl - pi peri di ne-

-1-(4-fluoro-phenyl

yiI)y-e
99-
yl car
)
) uL (
for 4
ichlo
4.7
e-1-c;
)- et
cedur e
ne- 1-
4-car
] ani

Iuoro phenyl) ethy]

hann cyvint

hylj-am de WD

To a sol ution of

banmoy1] - 4- phenyl p
nva s 4addedinZdhyiy | (
D. [2314]@15@&,1)4 g s
B h JRRlifEeacti o
95?% ]‘@ p’ﬁ@ﬂylm

ar by Qf ny
e

Hyfor
0 ethyl)-amide

boxylic acid
e (exanple 203

racnaom

4 Phe ﬁ-!?-é@ o

sopP! ud&en
ncpafwgie%}ya Fole
2t Halganedate 80k
and 4-(3,5-
| - pidneethgl-ne- 4
| SP1.eehzol5B3.
thensypiriiess s
(cornmercially
T:lllable

a

furt i per

nmol )
arbonyl

m ne al
subj ect
10 g
515.4
- car bo

§

nd

yli

om L IICI I

I UD}JUL’LI Ve DL af LI IIH "

s

as nentloned in table 4. Table 4 conprises exanpl e 204- exanpl e 230. Table 4

No structure MN cal c.

NH I ffi,
piperidine
Phenyl 4

4-
g(S} 1 phenyl

- .

- pi peri di ne-
et hyl) -
pi peridine-1 - carbonyl

1- car bonyl) -
am de

systematic Nane starting nmaterials MV (M+) 204 0 o
495.7 4-Phenyl-1-(4- phenyl

carboxylic acid ((S)-1-phenyl-
et hyl car banoy1l) -



pi peridine (comercially available) 496.5 WO 2010/ 106081PCT/ EP2010/ 053417
-100- No structure MWcalc. systematic Nane starting materials MV (MH) 205
. 040 ,""wO0.20M/@6@311r- NI ) 497.6 4-Phenyl - 1-(4- pyridi npeTyrpéip@saai ne- 1-
carbonyl ) - piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de
4- Phenyl-4-((S)-1- phenyl- ethyl carbari®4i)- piperidine-1- carbonyl chloride
(intermediate 30) and 1-pyridin-2- yI pi perazi ne (comrercially avail abl e)
498. 3 206 o NH", .. 411, ci |b 1 [ 4- (5- Chl or o] pyrldln-2-y1)-MW
pi per azinge! 1- carfipsthie 4- pheny stahai- Nameal Rexyink Gnateridls
((S)-1-phenyl - ethyl)-am de 4- PPPéﬁy L- -((S)-1- phenyl - ethyl car banéy)
pi peridine{I- carbonyl chioride (intermediate 30) aqg£§y£2>gnbg;o-
pher

pyridin-2-yl) - pera2| ne (commercially avail able) 13 oz 5387
1-[4-(4-Acetyl 5 "@ - pi perazi ne- 1-[4-(3-Methyl- | ethylcarbamoyl]-4-
o, [1,2,4]oxadiazol-5- | phenyl-piperidine-
_ yl)-piperidine-1- 1-carbonyl
O\N/J\ carbonyl]-4-phenyl- chloride
221 F 519.6 piperidine-4- (intermediate 29) | 520.3

carboxylic acid and 4-(3-methyl-
[(S)-1-(4-fluoro- | [1,2,4]oxadiazol-5-

phenyl)-ethyl]- yl)-piperidine
amide (commercially
available)
% 4-[(S)-1-(4-Fluoro-
¢ henyl)-
o 4-Phenyl-1-(4- p
N ~ thiornorpgo lin-( Aoyl- ethylcarbamoyl]-4-
" Q e phenyl-piperidine-
piperidine-1-
b <_> carbonyl)- 1-carbonyl
s chloride

222 F 538.7 iperidine-4- ) ' 539.5
Cgrgoxyhc acid (intermediate 29)

[(S)-1-(4-fluoro- and 4‘-piperidin'-4-

phenyl)-cthyl]- yl-thlornorpho line
amide (comrpermally

available)

4-[(S)-1-(4-Fluoro-
phenyl)-
ethylcarbamoyl]-4-
phenyl-piperidine-
1-carbonyl
chloride
(intermediate 29)
and 4-piperidin-4-
yl-thiomorpholine
1,1-dioxide
(commercially
available)

1-[4-(1,1-Dioxo-
1A6-thiomorpholin-
4-yl)-piperidine-1-
carbonyl]-4-phenyl-
570.7 piperidine-4-
carboxylic acid
[(S)-1-(4-fluoro-
phenyl)-ethyl]-

amide

223 571.4




1- car bonyl ] -4- phenyl -pi peridi ne- 4-carboxylic acid ((S)-1-phenyl-
et hyl ) -am de 4-Phenyl -4-((S)- 1- phenyl- ethyl carbanoyl)- piperidine-1-
car bonyl wbl2or0/@ensii nt er nedi ate 30) and 1-(4-pi perazi n- peTyP2@b@m341) -

et hanone (commercially available) 539.4 208 0 C - 0 510.7
4- Pheny1-1- (4-p- tolyl-piperazine-1- edSbonyl)- piperidine-4- carboxylic
acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl- ethyl carbano
yl)- piperidine-T- carbonyl chl ‘&d‘ (Intermediate|30) and 1-p-taof yl -
pi perazing | (commedigicthiey availlabl €) | Sdktdmat N2 0/ SE60R & Meale ARIR01 3417
-101- No structure MNcalc. systHfmtic Name starting naterials MV 209
01 'D4, 498.6 4-Phenyl-1- (2,3,5 b-tetrahydro- [] ﬂﬁ@ngynqgs)nyl- 4-
carbonyl) 1 piperidine-4- carboxyli¢ acid ((S)-1-phenyl ph&fyli' am de
4- Phenyl -4{((S)- 1- p/tienyl - et/hyl car bafd\agyl-1-(4- cthvlcarb I
i ylcar arnoy)-
Y pyridin-3-yl S
% s : : piperidine-1-
Sy piperazine-1- .
Y \Q carbonyl)- carbonyl chloride
m| O 497.6 carbony (intermediate 30) | 498.5
piperidine-4- | i) pyridin-3-yl-
carboxylic acid piggazine Y
((2_ 11)_ phergl- (commercially
cthyl-amide available)
4-Phenyl-4-((S)-1-
phenyl-
Jid 1-[4-(4-Cyano- ethylcarbamoyl)-
QQO “U o pyridin-2-yl)- piperidine-1-
et g piperazine-1- carbonyl chloride
295 W 599 7 carbqnyl]-fl-phenyl- (1nterrn'ed1ate'30) 5235
piperidine-4- and 2-piperazin-1-
carboxylic acid yl-
((S)-1-phenyl- isonicotinonitrile
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
R 4-Phenyl-1-(4-m- ethylcarbamoyl)-
DRO“ 0 tolyl-piperazine-1- piperidine-1-
U \Q carbonyl)- carbonyl chloride
ns| O 510.7 | piperidine-4- | (intermediate 30) | 511.5
carboxylic acid and 1-m-tolyl-
((S)-1-phenyl- piperazine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
A i phenyl-
0 ! [4.(:?- Cyano ethylcarbamoyl)-
NJLNﬁ pyridin-2-yl)- .
) 4 et piperidine-1-
’ ~ piperazine bonvl chlorid
@/{ ° SN carbonyl]-4-phenyl- carbony? chioride
227 Y| 522.7 et (intermediate 30) | 523.5
piperidine-4- . :
L and 6-piperazin-1-
carboxylic acid L
yl-nicotinonitrile
((S)-1-phenyl- i
thyl)-amid (commercially
cthyl-amide available)




pi peri di ne-
tetrahydro-2H [ 1, 21bi pyrazinyl
wWDplioBispi p eri di nyl -
((S)-1-phenyl -

502.7 1-

1 _ carbonyl

et hyl)-am de 4-

Phenyl

phenyl

-4-((9) -

chloride (internediate 30) and 3, 4,5, 6-
(comercially available) 499.4 210

- pi peri di ne- 4- carbwmpki1o/osni
1- phenyl -

110 *

et hyl car banoy1l) -

pi p eridine-1-1"-carbonyl)-4-carbonyl -ldétori de (internediate 30) and

[1, 41bi pi peridinyl (comercially available) 503.4 211 , 1111INfl Ni F 592.7
1-[4-(2-Fl Uoro-4- nethanesulfanL- bhenyl ) - pi per azine- 1-carbony|]-ﬁﬁw
phenyl - pier i di nestrdctaar boxyl il cVali d §ystmatidoRgmy! - stairmkf)mﬁahds
4-Phenyl -4{((S)- 1- phenyl - et h$&arbanoyl)- piperildine-1 - car borgfH?)
chloride (internmediate 30) and I-(2{fluoro-4- nethanppy&@pmx&? 1-
phenyl ) - pi per azi ne (connercially available) 593.3 21 7
1-[4- (4- Cyano- phen | perazi ne- ph dlne-
4-£aréox§¥|c aREﬁtg%; E%l?henyl- et1y RR) (hI;% &?¥%m%i1 §b phenyl -
plperl ine-1- piperi
carbonyl)-4-phenyl- | carbonyl chlorlde
228 504.7 piperidine-4- (intermediate 30) | 505.4
carboxylic acid and 4-piperidin-4-
((S)-1-phenyl- yl-morpholine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
J\ 4-Phenyl-1-(4-o- ethylcarbamoyl)-
NN tolyl-piperazine-1- piperidine-1-
% K/N;() carbonyl)- carbonyl chloride
229 O/Q o 510.7|  piperidine-4- (intermediate 30) | 511.5
carboxylic acid and 1-o-tolyl-
((S)-1-phenyl- piperazine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
) )OLN 1-(4-Cyclohexyl- ethylcarbamoyl)-
©l© ON piperazine-1- piperidine-1-
@/”Q o \O carbonyl)-4-phenyl- | carbonyl chloride
230 502.7 piperidine-4- (intermediate 30) | 503.4
carboxylic acid and 1-cyclohexyl-
((S)-1-phenyl- piperazine
ethyl)-amide (commercially
available)
Example 231

1-[4-(4-Fluoro-phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-

1-phenyl-propyl)-amide



et hyl car banmoyl) - pi peridi ne-1- carbonyl chloride (internediate 30) and
4-pi perazin-1- yl-benzonitrile (commercially available) 522.4 WO

2010/ 106080RCIHY &EBD10/ 053417 -102- No structure MN cal cPCIErR@omsisa7 Nane
starting materials MW (MH) 213 i C oz 514.6 1-[4-(4-Fluoro-
phenyl) - pi perazi ne- 1-carbonyl]-4- pheldyt-pi peridi ne- 4-carboxylic acid
((S)-1-phenyl - ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl- ethyl carbanoyl)-
pi peri di ne-1- carbonyl chloride (~aternediate 30) and 1-(4-fluoro-
phenyl ) - pi perazine (comercially ai fabl 515.4 214 10 501.6
1-[4-(3-Methyl - [1,2, 4] oxadi azol - piyperi di ne-1- carbonyl] -4-phenyl -
pi peridi ne-4- carboxylic acid ((S) -\tyhenyl -\ et hyl)-am de 4-Phenyl -4-((S) -
1- phenyl - et hyl carbanoyl) - pip§p$ i ne-1- rbonyl chloride (internediate
30) and 4-(3-nethyl- [1, 2, 4] oxadi azoi 5- yl1 I peridine (commercially
avai | abl e) 502.3 215 p %ij§

F

1) 4-Phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-amide

4-Phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-amide; TFA-salt (500 mg, 1.146

mmol) was dissolved in ethyl acetate and saturated aqueous sodium bicarbonate solution. The
5 aqueous phase was extracted three times with ethyl acetate, the organic layers were combined,

dried over Na,SQO,, and the solvents were evaporated to give 331 mg 4-phenyl-piperidine-4-

carboxylic acid ((S)-1-phenyl-propyl)-amide.

i1) 1-[4-(4-Fluoro-phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-

phenyl-propyl)-amide
10  To a solution of 66.4 mg (0.409 mmol) N,N’-carbonyldiimidazole in dry THF (4 mL) was added

74 mg (0.409 mmol) 1-(4-fluorophenyl)piperazine and the reaction mixture was stirred at room
temperature for 3 h. 40mg (0.124mmol) 4-Phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide dissolved THF (2mL) was added. The mixture was heated under reflux for 12 h.
The reaction mixture was subjected to flash chromatography with n-heptane and ethyl acetate

15 over a 20 gsilica gel column to yield 62 mg 1-[4-(4-fluoro-phenyl)-piperazine-1-carbonyl]-4-
phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-amide. MS ISP (m/e): 529.3 (100)
[(MH)T.

Example 232
4-Phenyl-1-(4-phenyl-piperazine-1-carbonyl)-piperidine-4-carboxylic acid ((S)-1-phenyl-
20 ethyl)-amide

&

In analogy to the procedure described for the synthesis of 1-[4-(4-Fluoro-phenyl)-piperazine-1-

O,



0 -(z * -* 488.7 1-(4-Cyclopentyl - piperazi ne-1- carbonyl)-4-phenyl -

pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)-
1- phenylwoebtwioemsnbanoyl) - pi peridine-1- carbonyl chl orcaEr@ewosssed at e
30) and 1-cycl opentyl - piperazine (comrercially available) 489.4 216 IP N
411 516.7 1-(2-0xo- [1, 41bi piperidinytr081' -carbonyl)-4- phenyl - pi peri di ne-
4-carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl -

et hyl c aaRAPy-L)phehlPSipéaiine4 Larboxyidi@ ((B)-1CHea 1L§6E§1'%Jah@der(@saéraﬁ1@ 230) thand
[ 1, 41bi pi peridinyl - 2-one (ﬂ%om*rerm ally available) 517.3 WO
2010/ 106’@89%%%@@%%%8@ m 4-fBenylipipsridinet hreaborihc @gidd(Ss {rohemdethyDnane

tarting. i al : . 1-(4- thi | -2-yl -
ot oer BTN M- arase O3 s FREAMLE o (6 ey >
et hyl)-am de 4-Phenyl -4-((S)- 1- phenyl -

Example 233
5 1-[4-(4-Fluoro-phenyl)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-
1-cyclohexyl-ethyl)-amide

O

%N
o &}

F

In analogy to the procedure described for the synthesis of 1-[4-(4-Fluoro-phenyl)-piperazine-1-
carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-amide (example 231) the

10 title compound was prepared from 4-Phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)-
amide, CDI and 1-(4-fluorophenyl)piperazine . MS ISP (m/e): 521.5 [(M+H)].

As mentioned earlier, the compounds of formula I and their pharmaceutically usable addition
salts possess valuable pharmacological properties. It has been found that the compounds of the
present invention are antagonists of neurokinin 3 (NK-3) receptors. The compounds were

15 investigated in accordance with the tests given hereinafter.

Experimental procedure
The compounds were investigated in accordance with the tests given hereinafter

[*H]SR142801 competition binding assay

20 hNK3 receptor binding experiment were performed using ["H]SR142801 (Catalog No. TRK 1035,
specific activity: 74.0 Ci/mmol, Amersham, GE Healthcare UK limited, Buckinghamshire, UK)
and membrane isolated from HEK293 cells transiently expressing recombinant human NK3
receptor. After thawing, the membrane homogenates were centrifuged at 48,000 X g for 10 min
at 4 °C, the pellets were resuspended in the 50 mM Tris-HCI, 4 mM MnCl,, 1 uM

25 phosphoramidon, 0.1 % BSA binding buffer at pH 7.4 to a final assay concentration of 5 ug

protein/well. For inhibition experiments, membranes were incubated with [’H]SR142801 at a



et hyl car banoyl) - piperidine-1 - carbonyl chloride (intermediate 30) and
1-thiazol -2-yl- piperazine (conmmercially available) 504.3 218 IP N 4/ o NNQ
520. 7 4- Rvenyib/ibes4- t hi onor phol i n-4-yl - piperidi ne-1- earlreylo)s3417

pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)-
1- phenyl - et hyl carbanoyl)- piperidinel0®-- carbonyl chloride (internediate
30) and 4-piperidin-4- yl-thionorpho Iine (comrercially available) 521.4

219 APNofigentrhtidn &l tb Ky blué 6f flalodignd ﬂhﬁwaam&itmbag@ N@c inkilieyrh osyihdurd-
phenyl eridine- 4-carboxylic acid henyl - et hyl)-am de
4- Phen)(g—oﬁ()?( { &) MG @ﬁ%l reacté@mwlealmggﬁé ¥)- fo b?%n@r atdpﬁ@tqmp@rawb@@ﬂ At
o 0T 3463 oLt B L o i
1- [ 4- ( Dohddd @B hfilter I{rémo%,bﬁiddrll laz00.3 4 PE) + 0.3 % BSA, Packard BioScience, Meriden,
5 CT) with a Filtermate 196 harvester (Packard BioScience) and washed 4 times with ice-cold 50
mM Tris-HCI, pH 7.4 buffer. Nonspecific binding was measured in the presence of 10 uM
SB222200 for both radioligands. The radioactivity on the filter was counted (5 min) on a
Packard Top-count microplate scintillation counter with quenching correction after addition of
45 ul of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and shaking for 1 h.
10 Inhibition curves were fitted according to the Hill equation: y = 100/(1-+(x/ICs0)™), where
ny = slope factor using Excel-fit 4 software (Microsoft). ICsq values were derived from the
inhibition curve and the affinity constant (K;) values were calculated using the Cheng-Prussoff
equation
K; = ICs¢/(1+[L]/Kp) where [L] is the concentration of radioligand and Ky is its dissociation
15 constant at the receptor, derived from the saturation isotherm. All experiments were performed in

duplicate and the mean * standard error (SEM) of the individual K; values was calculated.

Some results of preferred compounds with a hNK-3 receptor affinity <0.10 uM were

shown in the following table.

20
Example Data K; [pnM] Example Data K; [pnM]
1 0.0293 122 0.0257
2 0.0229 126 0.0937
3 0.0482 129 0.012
4 0.0196 135 0.0267
5 0.0239 136 0.0549
6 0.0409 140 0.0078
7 0.0396 142 0.0382
8 0.0844 143 0.0069
9 0.0218 144 0.0109
10 0.0768 145 0.0364
11 0.044 146 0.036
12 0.0504 147 0.0176




pi peridi ne-1- carbonyl] -4-phenyl- piperidine-4- carboxylic acid
((S)-1-phenyl - ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl- ethyl carbanoyl)-
pi peri di rwokoto/weostbonyl chloride (internediate 30) and #ci&pr2e10053%t hyl -
[1,2,4]triazol-4- yl)-piperidine (commercially available) 515.4 WO
2010/ 106081PCT/ EP2010/ 053417 -104- No-H0ructure MW cal c. systematic Nanme
starting materials MW (MH) 221 * NH,",.... . F 519.6 1-[4-(3-Methyl-

[1, 2, 4] oxadi azq}-5- y1) - ppmekidi ne- 1- @ bony1] tdgeRenyl]- pi peri di ne- 4-
carboxylic acid [(S)-1-(4-fluorao- phenyl)-ethyl]- am de|4-[(S)-1-(4-Fluoro-
pheny1) - ¢ =thy|d§rbanny1] @i@éﬁenyl pid@ﬂidine- ﬂiﬂéﬁgonyl chl ori de
(commerci b 1y @b 1 abl &) D305 320 47 E% 4 oo (PO 5387 4 Phenyl 1- (4
t hi omor phol 1 n- 49yl - pi per pdjgRe- 1- car boayl ) - 0.075

27 0.0765 155 0.075

28 0.0762 156 0.087

34 0.0985 157 0.0094

35 0.0687 158 0.011

38 0.0214 160 0.092

39 0.0808 161 0.0046

40 0.0285 162 0.075

41 0.0094 163 0.041

43 0.0032 164 0.012

44 0.0785 165 0.066

45 0.0267 167 0.017

47 0.0247 168 0.036

52 0.0241 171 0.054

53 0.0232 173 0.043

54 0.0072 174 0.024

55 0.0148 175 0.048

56 0.0206 176 0.077

59 0.037 178 0.019

60 0.0315 179 0.018

61 0.0379 185 0.0636

62 0.0635 187 0.0767

63 0.0449 191 0.017

64 0.0727 193 0.0074

66 0.059 194 0.035

68 0.0209 195 0.015

69 0.0773 196 0.0022

71 0.0284 197 0.0071

72 0.0158 198 0.0215




pi peridi ne-4- carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]- am de 4-

[ (S)-1-(4-Fluoro- phenyl)- ethylcarbanoyl]-4- phenyl -pi peridi ne- 1-carbonyl
chl ori de wonvevmewiat e 29) and 4- pi peridi n-4- yl -t hi onoprpl@EpRenes3417
(comrercially available) 539.5 223 *1,0 570.7 144-(1, 1- D oxo-

1k6-t hi onor phol i n- 4-y1)-pi peri di ne-1-11dar bonyl ] - 4- phenyl - pi peri di ne- 4-
carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl] - am de

4-1(S)-1-(4-Fluaro- phenylygoet hyl car bggoy1] - 4- godugnyl - pi peri di ne-
1-carbonyl _chloride (internediate 29) and 4-piperidin-4- yl-thionorpho
line 1, 1-dioxi dé (corrrrerci()eQOBQ av?in!_abﬂ()@) 571.4 0.015. .. /NH (CKN- 00 0/ No
e o A A L WP B U b P
pyridin-3:yl- 77 0.0122 203 0.0087

78 0.0118 204 0.0792

79 0.0095 206 0.0798

80 0.0041 207 0.0363

81 0.006 208 0.0709

82 0.0053 209 0.0584

83 0.0011 211 0.0294

84 0.0028 213 0.0088

85 0.0027 214 0.009

88 0.0062 215 0.0206

&9 0.0183 216 0.0172

90 0.0026 218 0.0052

91 0.0076 219 0.0125

92 0.0051 220 0.0639

98 0.0336 221 0.0117

101 0.0174 222 0.01

102 0.0172 223 0.006

104 0.0112 224 0.0638

105 0.0052 225 0.0506

106 0.0563 226 0.0648

109 0.082 227 0.0249

110 0.0522 229 0.0349

111 0.0398 230 0.0221

112 0.0828 231 0.0034

113 0.0356 232 0.0363

114 0.0905 233 0.0053

116 0.0226

The compounds of formula I as well as their pharmaceutically usable acid addition salts

can be used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical



pi perazi ne-1- carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-

et hyl)-am de 4-Phenyl-4-((S)- 1- phenyl - ethylcarbanoyl)- piperidine-1-
car bonyl wbl20ro/eos1 (i nt ernedi ate 30) and 1-pyri di n- 3-yl PCRIRPRIIBDIAET
(commercially available) 498.5 225 NN .N, 522.7 1-[4-(4-Cyano-
pyridin-2-yl)- piperazine-1- carbonyl }}2-phenyl - piperidine-4- carboxylic
acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl -

et hyl c iy caﬂeﬂﬁfrﬂﬁdis&@ecﬂomllﬁ%ﬁ%}@@ﬁk f6#th OF a8Rtd, couted IBREAHRc3) hadd
2-pi perazin-1- yl- isonicotinonitrile (comrercially avail able) 523. 5 226 *
0 -c *and S@&@.ebgm PERsHYS salutignsyemplsiops op syepasemseThe adnainisgryan can, however,

PPt SRR 06 o G R, B AU B i ()
30) andnjtetiontsolutlons.pi per azi ne (conmercially available) 511.5 227 /7 \

5 The compounds of formula I and their pharmaceutically usable acid addition salts can be
processed with pharmaceutically inert, inorganic or organic excipients for the production of
tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts etc can be used as such excipients e.g. for tablets, dragées
and hard gelatine capsules.

10 Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-
solid and liquid polyols etc.
Suitable excipients for the manufacture of solutions and syrups are e.g. water, polyols,
saccharose, invert sugar, glucose etc.
Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,
15 vegetable oils etc.
Suitable excipients for suppositories are ¢.g. natural or hardened oils, waxes, fats, semi-
liquid or liquid polyols etc.
Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
20 osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.
The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, in the case of oral administration a daily dosage
of about 10 to 1000 mg per person of a compound of general formula I should be appropriate,

25  although the above upper limit can also be exceeded when necessary.

30



0. z * s-- 522.7 1-[4-(5-Cyano- pyridin-2-yl)- piperazine-1- carbonyl]

- 4-phenyl - piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl -woQ0®)ytoeds1 phenyl - ethyl carbanoyl)- piperi di necimpreaolssay?
chloride (internmediate 30) and 6-piperazin-1- yl-nicotinonitrile
(comrercially avail able) 523.5 WD 20103106081PCT/ EP2010/ 053417 -106- No
structure MNcalc. systematic Nane starting materials MV (MH) 228 | P 4,
504.7 1-(4-Morpholin-4- yl-piperidi geashplecARt bonyl ) - 4- phenyl - pi peri di ne- 4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl -

et hyl car banohRiets ¢t e@rlkomm%cmp%aww@/maa%ﬁa@m@én@h@rﬂsealrmw@fe 30) and
4-pi peridin-4- yl-norpho line (commercially available) 505 fltagl%tg g 0 o=c O
* = 510.7

Active substance 5
5 Lactose 45
Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1

Tablet weight 100

10
Example B
Capsules of the following composition are manufactured:
mg / capsule

Active substance 10
15 Lactose 155

Corn starch 30

Talc 5

Capsule fill weight 200

20 The active substance, lactose and corn starch are firstly mixed in a mixer and then in a
comminuting machine. The mixture is returned to the mixer, the talc is added thereto and mixed

thoroughly. The mixture is filled by machine into hard gelantine capsules.

Example C
25 Suppositories of the following composition are manufactured:
mg / supp.
Active substance 15
Suppository mass 1285
Total 1300
30 The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to

45 °C. Thereupon, the finely powdered active substance is added thereto and stirred until it has

dispersed completely. The mixture is poured into suppository moulds of suitable size, left to cool,



4- Pheny1-1-(4-0- tolyl-piperazine-1- carbonyl)- piperidine-4- carboxylic
acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl -

et hyl car baorybyreiperi di ne-1- carbonyl chloride (interredirpb@o®841and
1l-o-tolyl- piperazine (comercially available) 511.5 230 1110 N NN O
502. 7 1-(4-Cycl ohexyl - piperazine-1- elddbonyl)-4-phenyl - piperidi ne-4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl -

et hyl can@@m?ysliaoﬁephﬂ@eh&dﬂeﬁﬁwéd frofath @idyildsainl Préde ifditides et videpap@) oand
1-cycl ohexyl - piperazine (comercially available) 503.4 Exanple 231

1- [ 4- (Mqplfelo- pheny1) - pi per azi ne- 1- car bonyl ] - 4- phenyl - pi peri di ne- 4- car boxy
lic acid ((S)- 1-phenyl-propyl)-amde WO 2010/ 106081PCT/ EP2010/ 053417
-107- i) 4-Phenyl -pi peridi ne-4-carboxylic acid

((S)-1-phenyl -propyl)-am de 4-Phenyl -piperidi ne-4-carboxylic acid
((S)-1-phenyl -propyl)-am de; TFA-salt (500 ng, 1.146 mmol) was dissolved in
ethyl acetate and saturated aqueous sodi um bi carbonate sol ution. The 5
aqueous phase was extracted three tines with ethyl acetate, the organic

| ayers were conbined, dried over Na2SO4, and the solvents were evaporat ed
to give 331 ng 4-phenyl - pi peridi ne-4- carboxylic acid

((S)-1-phenyl -propyl)-amde. ii)

144- (4- Fl uor o- phenyl) - pi per azi ne- 1- car bonyl ] - 4- phenyl - pi peri di ne- 4- car boxyl
ic acid ((S)-1- phenyl-propyl)-amde 10 To a solution of 66.4 ng (0.409
mol ) N, N -carbonyl diimdazole in dry THF (4 nL) was added 74 ng (0.409
nmmol ) 1-(4-fl uorophenyl) pi perazine and the reaction m xture was stirred at
roomtenperature for 3 h. 40ng (0.124muol ) 4-Phenyl - pi peri di ne-4-carboxylic
acid ((S)-1-phenyl propyl)-anm de dissolved THF (2nL) was added. The m xture
was heated under reflux for 12 h. The reaction m xture was subjected to
flash chromat ography with n-heptane and ethyl acetate 15 over a 20 g silica
gel colum to yield 62 ng 144-(4-fl uoro-phenyl) - pi perazi ne-1|-carbonyl]-4-
phenyl - pi peri di ne- 4-carboxylic acid ((S)-1-phenyl -propyl)-am de. M5 |ISP
(me): 529.3 (100) [(MrH)]. Exanple 232

4- Phenyl - 1- (4- phenyl - pi per azi ne- 1- car bonyl ) - pi peri di ne-4-carboxylic acid
((S)-1-phenyl 20 ethyl)-am de WD 2010/106081PCT/ EP2010/ 053417 - 108-
carbonyl] -4-phenyl-pip eridine-4-carboxylic acid

((S)-1-phenyl -propyl)-am de (exanple 231) the title conmpound was prepared
from 4- Phenyl - pi peri di ne-4-carboxylic acid ((S)-1-phenyl-ethyl)- am de, CD
and 1-phenyl -pi perazine. MS ISP (me): 497.5 [(MH) ]. Exanple 233 5

1-[ 4- (4- Fl uor o- phenyl ) - pi per azi ne- 1- car bonyl ] - 4- phenyl - pi peri di ne- 4- car boxy
lic acid ((S)- 1l-cycl ohexyl-ethyl)-amde 1In analogy to the procedure
descri bed for the synthesis of

144- (4- Fl uor o- phenyl) - pi per azi ne- 1car bonyl ] - 4- phenyl - pi peri di ne- 4- car boxyl i
c acid ((S)-1-phenyl-propyl)-am de (exanple 231) the 10 title conpound was
prepared from 4-Phenyl - pi peri di ne-4-carboxylic acid ((S)-1-phenyl-ethyl)-
am de, CDI and 1-(4-fluorophenyl)piperazine . MS ISP (me): 521.5 [(MH) ].



As nentioned earlier, the conpounds of fornmula | and their pharmaceutically
usabl e addition salts possess val uabl e pharnacol ogi cal properties. It has
been foumwtotzhaw1otdse conpounds of the present invention ace/Eepi@@ssdtsts of
neurokinin 3 (NK-3) receptors. The conpounds were 15 investigated in
accordance wth the tests given herei ndfter. Experinental procedure

The conpounds were investigated in accordance wwth the tests given

her ei nafter [3H SR142801 conpetition binding assay 20 hNK3 receptor binding
experinment were performed using [3H] 5R142801 (Catal og No. TRK1035, specific
activity: 74.0 G /mmol, Anmersham GEdigmhd hcare UK [imted,

Bucki nghanshi re, UK) and nenbrane isolated from HEK293 cells transiently
expressi ng reaiRigdand ohHiRQ1aNK3 receptor. After thawi ng, the menbrane
honbgenat es were centrifuged at 48,000 X g for 10 mn at 4 C, the pellets
were resuspended in the 50 nM TRis 1, @ mM MhCl2, 1 uM 25 phosphor ani don,
0.1 % BSA binding buffer at pkhZ t oNaXfi nal assay concentration of 5 ug
protein/well. For inhibition experimmentg, nhenbranes were incubated with

[ 3H 5R142801 at a WD 2010/1 GQS?HP(;T/ E053417 -109- concentration
equal to KD value of radioligand ahd 10 edricentrati ons of the inhibitory
conpound (0.0003 - 10 ILIM (in a total geaction volune of 500 pi) for 75
mn at roomtenperature (RT). At the end Bf )t he incubation, nmenbranes were
filtered onto unitfilter (96-well white\gicropjate with bonded GF/C filter
preincubated 1 h in 0.3 %PEl + 0.3 % BSA, Packard Bi oSci ence, Meriden, 5
CT) 5M twheeeifri | termate 196 harvester (Packard Bi oSci ence) and washed 4 tines
with ice-cold 50 M Tris-HC1, pH 7.4 buffer. Nonspecific binding was
measured in the presence of 10 i M SB222200 for both radioligands. The

radi oadtivity on the filter was counted (5 min) on a Packard Top-count

m cropl ate Nt .on er_ Wt chi rr i f.ite K t.jon
of 45 pl-of 1t O bustb R B e 3 HUSRGIR RGBT BRI 0
shaki ng f ohaldgén, o2® | nhibition curves were fitted according to the Hill
equation: y = 100/ (1+(x/1C50)1111), where nH = slope factor using Excel-fit
4 sof t war e-¢Wpercydetlkyl andmgig Oy hptés were derived fromthe inhibition curve
and; 4 he aff_il&,% yspnstant (Ki) values were cal cul ated using the

Cheng- Prussoftf equation = | C50/ (1+[L]/KD) where [L] is the concentration of
radi ol i gand lawe #l2niyboi t s di ssoci ati on 15 constant at the receptor, derived
fromthe saturation isothe | experiments were perfornmed in duplicate
and the neahow%rtaélﬂaéPWt@t?‘i’)g;’bélEﬂﬁmof the individual Ki values was

cal cul at ed. Some results of preferred conmpounds with a hNK-3 receptor
affinity <Q. 101LI M were shown in the follow ng table. 20 Exanple Data Ki
[lan Exanple Data Ki [lan 1 0.0293 122 0.0257 2 0.0229 126 0.0937 3 0.0482
129 0. 012 4(RREG ci IbtcfoDPA6WhiEhQingR 3 dpfiondlly0odStitGted. §40a% gtd Olo OS], 7
0.0§§6 142 0.0382 8 0..0844 14%00.0069 9 0.0218 144 0.0109 10 0.0768 145
0.0364 11 &WA&lkyhgubytitiel bhajogenes cyano,

- CRR’-cycloalkyl,
- CRR’-lower alkyl, or is

- NR-aryl or NR-heteroaryl, which rings are optionally substituted by halogen, lower alkyl,
lower alkyl substituted by halogen or cyano, or is NR-cycloalkyl, or is
20 - indan-1-yl or indan-2-yl, which are optionally substituted by hydroxy;

R’  is hydrogen or lower alkyl, or

R” and R® form together with the N-atom to which they are attached a 2,3-dihydro-1-H-isoindol

group or a piperidine ring, which is optionally substituted by a heteroaryl group;



147 0.0176 -110- 14 0.0981 148 0.0058 18 0.0966 151 0.0115 21 0.0998 153
0.038 22 0.0658 154 0.075 27 0.0765 155 0.075 28 0.0762 156 0.087 34 0.0985
157 0. 009%03b10006B87 158 0. 011 38 0.0214 160 0.092 39 O0rOBAP2016/H5£210046 40
0.0285 162 0.075 41 0.0094 163 0.041 43 0.0032 164 0.012 44 0.0785 165

0. 066 45 0.0267 167 0.017 47 0.0247 16860. 036 52

R and R’ are independently from each other hydrogen, CH,),-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

@ is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
5 alkyl or =0, or is cycloalkyl;

is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino, C(O)-
lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;

or a pharmaceutically active salt thereof.

10
2. A compound of formula Ia encompassed by formula I in claim 1

hal

wherein
hal  is halogen;

15 R and R’ are independently from each other hydrogen, CH;),-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino, C(O)-
20 lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;



0.0241 171 0.054 53 0.0232 173 0.043 54 0.0072 174 0.024 55 0.0148 175
0.048 56 0.0206 176 0.077 59 0.037 178 0.019 60 0.0315 179 0.018 61 0.0379
185 0. 063%068100106B35 187 0.0767 63 0.0449 191 0.017 64 @CPEPZ010833407 0074 66
0.059 194 0.035 68 0.0209 195 0.015 69 0.0773 196 0.0022 71 0.0284 197
0.0071 72 0.0158 198 0.0215 WO 2010/ 106081PCT/ EP2010/ 053417 74 0.001 199
0. 0051

or a pharmaceutically active salt thereof.

3. Compounds od formula Ia according to claim 2, which compounds are
1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
5 phenyl-ethyl)-amide

1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-ethyl)-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)-
amide

10 1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-
fluoro-phenyl)-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid

15 ((S)-1-phenyl-ethyl)-am
1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide
1-[4-(1,1-dioxo-1A°-thiomorpholin-4-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide

20  1-(4'-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-
amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ((R)-2-

25 hydroxy-1-phenyl-ethyl)-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid (2-methyl-1-
phenyl-propyl)-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid (2-
cyclopropyl-1-phenyl-ethyl)-amide

30  4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[ 1-(4-fluoro-phenyl)-cyclopropyl]-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(S)-1-(3-fluoro-phenyl)-ethyl]-amide



75 0.0039 200 0.015 76 0.0029 202 0.0068 77 0.0122 203 0.0087 78 0.0118 204
0.0792 79 0.0095 206 0.0798 80 0.0041 207 0.0363 81 0.006 208 0.0709 82
0. 0053 2080Q005®dos83 0. 0011 211 0. 0294 84 0.0028 213 0. P08&ZPEL0O5R7 214
0.009 88 0.0062 215 0.0206 89 0.0183 216 0.0172 90 0.0026 218 0.0052 91
0.0076 219 0.0125 92 0.0051 220 0.06391188 0.0336 221 0.0117 101
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
5  4-(4-fluoro-phenyl)-1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-piperidine-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide or
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(SR)-2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]-amide.

4. A compound of formula Ib encompassed by formula I in claim 1

hal
O
N
O
o O
Rl
10 a Ib

wherein
hal  is halogen;

R and R’ are independently from each other hydrogen, CH,),-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
15 atom to which they are attached a cycloalkyl ring;

is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino, C(O)-
lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;

or a pharmaceutically active salt thereof.
20
5. Compounds according to formula Ib in claim 4, which compounds are
1-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
cyclohexyl-ethyl)-amide



0.0174 222 0.01 102 0.0172 223 0.006 104 0.0112 224 0.0638 105 0.0052 225
0. 0506 106 0.0563 226 0.0648 109 0.082 227 0.0249 110 0.0522 229 0.0349 111
0. 0398 2390Qo012@d0s112 0. 0828 231 0.0034 113 0. 0356 232 @CcEAP010043407 0905
233 0.0053 116 0.0226 WD 2010/ 106081PCT/ EP2010/ 053417 -112- preparations
can be admnistered orally, e.g. in thld%ormof tablets, coated tablets,
dragees, hard and soft gel ati ne capsul es, solutions, enulsions or
SUSpensLENG. mdeL- AT okadifA307])-batkoy oMeNes | ppkaginba @ fastiedil ee)al v,
e.g. in the formof suppositories, or parenterally, e.g. in the form of

i nj ect icgploBHIVlreibyhsamidThe conpounds of formula | and their pharmaceutical ly

mor gan E-0rPAPL e A0 SnERPAP R PRI R EBRREEEN R ada |G

tablet$yddhag$e&m@nﬂnhard gel ati ne capsul es. Lactose, corn starch or
derlvat|«b§ thereof, talc, stearic acid or _its salts etc can be used as

such® extc pPhenyy)- 1 hiGypbindl &2 desdize -5yl -tearey aipstif me-Aceapeqiyas acid
10Sui t ft gelatlne capsul es are e.g. vegetable oils,
waxes, %?2%,8%%2%#9ﬂ&ﬁ¥q ﬁ%ﬁﬁ | i quid pol yols etc. Sui t abl e exci pi ents
for t hd e Lif-diokH1 &° -dﬁommiphohmnsrl)abﬂhzeylﬂﬂp(é farogo-@henyapipernidinpdtopdiosylic
sacchar ose vert su se etc. Sui tabl e excipients for
inject@ﬁﬁ(garﬂfwwﬁyxa %ng' 'er, al cohol's, polyols, glycerol, 15

veget ahl@ Q- lﬁf)l‘fenyl-4 carbonysl‘)u4t@%@or@bﬁb@lﬁ?ﬁa@rlélﬁé 4%&?&&%111& atiligs)ace e. g.
natural or hardened oils, waxes, fats, semliquid or |liquid polyols etc.
Mor Ebv evslohéryl-pthabragidat i cal preparations can contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the 20 osnotic pressure, buffers,
nmaski ng agem 8 @mpihd 6RivddnSc chb@MpAaal Bl HemcntiatRiwti | | ot her

t herapeutical ly val uabl e subst ances. The dosage can vary within w de
limts and will, of course, Ifitted to the individual requirenents in
each particular case. In generg<\in the case of oral adm nistration a
dai |l y dosage of about 10 to 10 erson of a conpound of genera

formula | shoul d be appropriate, Al \hos gh t he above upper Iimt can al so
be exceeded when necessary. WpH24 LPCT/ EP2010/ 053417 -113- Exanple
A Tablets of the follow ng conmposiiHon a hnuf actured i n the usual

manner R

ng/ tabl et Active substanceb R’

wherein
15 hal is halogen;

R and R’ are independently from each other hydrogen, CH,),-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

@ is heteroaryl which rings are optionally substituted by lower alkyl or =0O;

20



5 Lactose45 Corn starchl5 Mcrocrystalline cellul ose34 Magnesi um stearatel
Tabl et wei ght 100 10 Exanple B Capsules of the foll ow ng conposition are
manuf act wedadniommedsicapsul e Active substancelO 15 Lact osetdEr@awnsstar ch30
Tal c5 Capsule fill weight200 20 The active substance, |actose and corn
starch are firstly mxed in a m xer an@0then in a comm nuting machi ne. The
m xture is returned to the mxer, the talc is added thereto and m xed

t horoughty, The m xture is filled by nmachine into hard gel anti ne capsul es.
Exanpl 25Suppositories of the foll owi ng conposition are manufact ured:
mg / supp: mAQﬂjmmmembt@mmwaﬂ@wswﬁngWMOhwngaasbzﬁémﬂbwabﬂﬁmﬁdkgkWhE
supposi t or $S is nelt | a Sl st eel, vessel , m xed tho ghly and
Cool ed to AEYEIOHA oMo i A BvuiRaP RIS St e $Rdded

t her et 0 angyvadrialis Ct(@’)NIHZ, sqogpméﬂlag@%lseg &O5BV@bAky; The mixture is

poured into supp05|tory no s of suitable size] Ieft to cool, WO

2010/ 106081PCT/ EP2010/ 053417 - 1 1 4- the suppositories are then r enoved
from t e aipbaindscanellpactoedalt tidireofdual |y i n wax paper or netal foil. WO
2010 106081PCT/EP2010/053417 -115- Cainms 1. A conpound of forrmula | 5

wherein - aryl or heteroaryl, which are optionally substituted by

RI
hal ogen, | oweA @nl?bhné u&%&dlhgm@fémwlah@hmaﬁn 6.0Which cdfpourfdHd) * - cycl oal kyl
and nis O, lower alkyl, - Tower alkenyl or - lower alk

st i tofesd-mgihiial | ydlexediRp | sy B ridincrearbanyl| dophavot-pinerdyi ot aartasnliv ngs
are Optl@ﬁ%%ry ﬁ%%Hhﬁ%ﬁ%-ﬁégha' en, lower alkyl, lower alkyl substituted

by halo kyI, - CRR -Iower al kyl, or is -
NR-aryl or NR-heteroaryI which rings are optionally substituted by
hal ogen, Iomer al kyl , Iomer al kyl substituted by halogen or cyano, or is

NR- cIoaIk | 0 yl i,ch are optionally
substituted by %@nf)x@OfﬁEgm|§%ﬁ§&F§ggﬁz 5’%“%5%1 Ebm?lor R2 and R3 form
together with the NNatomto whaich they are attached a

2, 3-di hydro-1-Hisoi ndol group ®x a piperidine ring, which is optionally
substituted by a heteroaryl gr

wherein
hal  is halogen;

R and R’ are independently from each other hydrogen, CH;),-cycloalkyl, lower alkyl, lower
15 alkyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon
atom to which they are attached a cycloalkyl ring;

@ is heterocycloalkyl which rings are optionally substituted by lower alkyl or =O;

is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino, C(O)-
20 lower alkyl, C(O)NH;, S(O),-lower alkyl or =0, or is cycloalkyl;



WO 2010/ 106081PCT/ EP2010/ 053417 -116- R and R are independently from each
ot her hydrogen, CH2),i-cycloal kyl, |ower alkyl, |lower alkyl substituted by
hal ogen owohydviwsosi or both R and R form together w thpcEre@nbssaiatomto
whi ch they are attached a cycloal kyl ring; is aryl, heteroaryl or

het er ocycl oal kyl , which rings are opttlkddally substituted by | ower 5al kyl or

=0, or is cycloalkyl is aryl, heteroaryl or heterocycloal kyl, which rings
are optl r al kyl, lower alkoxy, halogen, |ower
al kyl o i %08% lyﬁgffVeg%EXh 2no. “am no, G(0)- lower alkyl . G(O)ND.

S(0) 2- Iomer al k or =0, or |s(g%cloalkyl or a arnaceutlcally actlve
salt thereof.9.X lnmnmd&mwpdhmdt ﬂﬁ@@ﬁdmadh@n&nwgwbasg@@mb$aﬁbrnula | in
claim1 hal wherein hal is halogen; 15 R and R are independently from

each otdn@rilunyambgen)-1-CHES- ﬂuonypmml)meraziwéwaﬁdohyﬂ]-,pipe@iadém-ébbmbxylic acid

substi t ha n_or both Rand R formtogether with the
c;rboh[éﬁ(ﬁ¥@§ LgﬁﬁPWQQﬂgﬁ% (¥%%ﬁ%W‘% cycl oal kyl ring; %D "
2010 1%@%&@%&@1&%@! Pipe4ihe-11dafbor]- @Fﬂé}@ﬂ-@%ﬁﬁinle%ba{ryo@@fblavﬂ [6SyL f- (4-

t her eof . Conpounds od formil'a [a according to claim2, which
corrpourfhllsmarphﬁnyl) -ethyl]-amide

14 (5 meblond ool e Az ?aggcyn#]a] - PERERY lycfia ¥ sRl e LA g f- car box

ylic aci
1-[4- (%mmgﬂhymﬂjénzm4]oxadlazol yl) benzoy1l] - 4- phenyl - pi peri di ne- 4- car box
ylic aci phenyl - et hyl

d

1- (4" - flrﬂj‘o&dnﬁfﬂﬂh@n%/ﬂ &a@%%émﬁkym&ﬂglﬁ@ﬂwaﬂeﬁ%ﬁ -ahsiel-pincHA g4 Farboxydicd

1- c 10
g(S%I(§Eﬂ' _'ﬁP%X%%%?@Q% |azol 5-y1) - benzoyl] - 4- phenyl - pi peri di ne- 4- car box
ylic a(ﬁkldleﬁlyﬁ)-(éﬂ.—tl(ldmofﬁhuhm-é ey tincet oyrbpadirpgperidine-4-carboxylic acid ((S)-1-
1- (4 -f uor o- b| 1 4- car bonyl) - 4- phenyl - pi peri di ne-4-carboxylic acid
[(S)-1P ﬁanHeJE%l yl) et hy1] - am de
4- (4-f ljyac -ﬂllhﬁ@- hen )%ﬁbeﬂaém@ﬂt&%m{ yh- @Pﬂémqjeﬁaﬁﬂe =feyboxyieRgRyIs)-pi peri di
ne- 4-car oxyI|c aC| ((S)-1-phenyl
1-[ 4- ($mﬁ@ﬂﬂy¢9ﬂha@KMmeadlazol 5-y1)- benzoyl] 4- phenyl - pi peri di ne- 4- car box

yI| a | ( y .

1 (-0 Bl BT B BRI Py aperiomestiehrofe g6 @Rk 4- car b
0Xy||Cc?61bHe>(y¢-@hyﬂ) armhenyl propyl) amde 20 _ _

(4" -fluoro-biphenyl-4 carbonyl) 4- phenyl - pi peri di ne-4-carboxylic acid
((S)-1- phenyl propyl) - am
4- (4-f | uor o-1fhBripMpoynd af@mlwétlﬁymoglﬂoagsed]baﬁaam&ﬁérm@alyq} benzoy1] - pi peri di
ne-4-carboxylic acid [(S)-1-(4f!uoro-phenyl)-ethyl]-am de
1-(4' -fluoro-bi phenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxyl
ic acid ((R)-2- 25 hydroxy-I-p} | - et hyl)-am de
1-(4' -fl uoro-bi phenyl-4-carbon A- f | wor o- pheny1) - pi peri di ne-4-car boxyl
ic acid (2-nethyl-1phenyl -propyl)-2Xm dg¢
1- (4' - f | uor o- bi pheny1- 4- car bony@j= ' -phenyl)-piperidine-4-carboxy|
ic acid (2- cyclopropyl 1- pheny : d

4- (4-fluoro-phenyl)-1-[4-(3-neth , - 5- yl) benzoy1l] - pi peri di
ne-4-carboxylic acid [1-(4-fluoro 3

4-(4-fluoro-phenyl)-1-[4-(3-nethy , i @ -5-y1)-benzoy1]-piperid
ne-4-carboxylic acid [(S)-1-(3-fluoro- phenyl i WO

2010/ 106081PCT/ EP2010/ 053417 -118-

1- (4' - fWheesin- bi phenyl1- 4- car bonyl) - 4- (4-fl uor o- phenyl) - pi peri di ne- 4- car boxyl
ic acid [(S)- cyc lopropyl-(3 - fluoro -phenyl)-nethyl] -amde 4-(4-fluoro
- phenyl) - L4 (3 -methyl- [1,2,4]0 xadiazol-5 -yl1)-b enzo yl] -pip
erlalnéﬂh da #egstyl i ¢ aci d [(S) cyc lopropyl-(3 - fluoro -phenyl)-nethyl]
-am de 5 4-(4-fluoro -phenyl)-1- [4-(5 -nethyl- [1,2,4]0 xadiazol-3 -yl)-b

enzo y ] d|n -4-car bo

(5 - LyerisEh ofs Fidegemialy B ﬁ%hemﬁysﬁn GHpe SO LAV PLARY: OBy 1) - 1-
[4-(3 -met tsdb@,m%téa]t@ﬁa eﬁé@hy@foxyj&r"o@tlﬂ&é@d R FornProb@h&r with fR-cartear bo
xylic acid [(SR)-2,2,2-trifluoro -1-(4-fluoro-phenyl)-ethyl] -am de.

4. A conpoﬁﬁ@lﬁfwh@hﬂﬁvaﬂi@U@h@bWﬁﬁ§§@@’b@gfornula | inclaim1 hal 10 1Ib
wherein hal is halogen; R and R are independently from each ot her

hydr ogen, CH2),i-cycl oal kyl, |ower alkyl, |ower alkyl substituted by

hal ogen or hydroxy, or both Rand R formtogether with the carbon 15atom
to which they are attached a cycloal kyl ring; is aryl, heteroaryl or

het er ocycl oal kyl , which rings are optionally substituted by |ower alkyl,

| ower al koxy, hal ogen, |ower alkyl substituted by hal ogen, cyano, ani no,
CXO)-Iomer aIkyI C(O)NH2 S(0)2 | ower aIkyI or —0 or is cycloalkyl or a

. o I e Y ~



is heteroaryl which rings are optionally substituted by |ower al kyl or =0;
WO 2010/ 106081PCT/ EP2010/ 053417 -120- is aryl, heteroaryl or

het er ocycwoablwylogosahi ch rings are optionally substitut eschyEreaomsssat Kyl ,

| ower al koxy, hal ogen, |ower al kyl substituted by hal ogen, cyano, am no,
C(0)- lower alkyl, C(0)NH2, S(O0)2-Iower22al kyl or =0, or is cycloalkyl; or a
phar maceutically active salt thereof. 5 7. A conpound according to fornula
lc in ckann 6, which compound is 1- [6-(3-nmethyl- [1,2,4]0 xadiazol -5
-yl)-pne-3 -c arbonyl] -4-p henyl-p ip eridine-4-carbo xylic acid

[ (S) - 1- (4<Tis hotremoyploelyllyheh hipk§ arcarptideallyl0®stitited bypowerchliofl of sOyul a 1 d
enconpassed by fornmula | in claiml1l hal wherein hal is halogen; Id R and

R are independently from each other hydrogen, CH2),i-cycl oal kyl, | ower
al kyl , -r 15a|ky| substituted by hal ogen or hydroxy, or both R and R

forn1tooe n t oaIkyI
ing 1o naenlbas) AR delth gl RIS L RE PR B T

al kyl or =atkyl, V&&Qﬂ&fx@z%ﬂ&@dﬁ%&?ﬁ&&%ﬂﬁﬁm bylt&logea cyand hauiin® o)k caI I y
active salt thereof. WP ounds according to fornmula Id in claim8, which
conpounds dpvweer alkyl, C(O)NHz, S(O);-lower alkyl or =0, or is cycloalkyl;
4-(4-fluoro-phenyl)-1-[4-(4-fl uoro-phenyl)-pi perazi ne-1-carbonyl]-piperidin
e-4-carboxylic acid [(9)- cyclopr%pyl (3-fluoro-phenyl)-nethyl]-anm de 5
144-Y 4-oF pwdpEnashetiplly apfivseelizhaieefl- car bonyl ] - 4- phenyl - pi peri di ne- 4- car boxy!
ic acid [(S)-1-(4- fluoro-phenyl)-ethyl]-am de

144- (4-f1 uor or1pheddybbuid @Efo@ﬂlhEleac&ﬁﬂﬂﬂgfﬁUb]bnﬂIDh\QHth@ﬂnP@ﬁﬂddbne 4- car boxyl
ic acid ((S)-1- phenyl-ethyl)-am de

1-[4-(3= ﬂme@tmhor{olpl%nﬂmwz@zeoi-c%wﬂ RighehyIci glﬁrdln&@fcbt%ﬂyﬂrﬂcéhd)(@)lﬂ pi per
i di ne-4-carboxylic 10 acid ((S)-1-phenyl-ethyl

4- phengiclehgxylehiybrasmighol i n- 4- yl - pi peri di ne- 1- car bony1) - pi peri di ne- 4- car box
ylic acid ((S)-1- phenyl-ethyl)- anlde

Il §4af;|4df l( l(Jg; ﬁ%ﬁ&&uﬁﬁpg%fl cagr r bot%é'la]nn‘ll Bvrfl%peYnR Beetre{rocajllry whlcﬁar boxy!
1441 4+ ofphy@angrslabﬁmﬁ%h P hEREEE Io@@sbfﬁ% SRMAldyl 4nPheny |- D6t isdbRer Ak @ar boxyl
ic acid ((S)-1- cyclohexyl-ethyl)-anl 6. 10.” A conpound of fornula le

enconpassedciisnyt or lewicnalkyl substitaicchby halgigenwher ei n 20 hal is hal ogen; R and

R are independently from each other hydrogen, CH2),i-cycl oal kyl, | ower

al kyl, lower al kyl substituted by hal ogen or hydroxy, or both Rand R form
toget her w t highecemapdail oMol Mtioeding fedlaiat €2,atiachatbaungygleoal kyl ring;
WO 2010/ 106081PCT/ EP2010/ 053417 -122- 1S heterocycloalk | which rin s are
opt i ondreyglodgregt i-trt eyl bivdloxafkgel-oyl)-bgnzoyilspipgrdine- ﬁ@@@%&lﬁwm%[
hetﬁ;oqmﬁyﬁﬂhgﬁ%Fegp&ﬁp]ahﬁ&§ are optionally substituted by |ower alkyl,

| ower al koxy, omer al kyl substituted by hal ogen, cyano, ani no,

C(0) - |40wetopahﬂyy|1 (4 'Gliyrdiizyhe 5(10)-2arbonwey-p lekilinc-ai- carbhxytic atid [(S)el-Ghailkytb; 5 or

a phar c 1; &ctlve salt thereof. 11. A conmpound of formula
I d acc ¥Eyfen 10, which conpound is

144- (4-F (g Val i boxyl
|c e él éy& Rk nn_efhgrpg J% ﬁ;gé)gl%ﬁ [gfzh sxa.ﬂdaa%[ bWﬂ)e]nzéylﬂ) Bfﬁeylhme @&er%alﬂg ag#dqgg)r oxyl

accoﬂdﬂﬁ@unopbhaﬂhﬂmyUWMB¢E|n R |s heteroaryl mhlch is 10 optionally

ubsti tut b K | oal k dnis 0 1. : i
PULS} L o 31 998 1145, 15 B 4P R o B Pel s a1
13 A qompmL: d t I 12, which d
4- cyclghexyl ?p?&nnga%g¥ﬁnPd@CC0r4lggad?agoilg]yl) behgoygfngfugr?dﬁgg 4-ca
1

2
r boxyl |1c(4aﬂll‘@f0f'11$)ell}’&$ cgrbpny1%14ddrmetbmleﬁmp@@mqflmy Asparlepylic acid [(S)-1-(4
4-cycl {05 bi phenyl- 4- car bonyl) - pi peri di ne-4-carboxylic
acid [?@?QEE%XW) dyi enyf) et hyl] - am de
4-cycl @pﬂlmryﬂy [}4 {%n(eﬁrymgt byloxadiaZo143- 91>)aﬁh@2y<p]12 3 ¥ -tdeenzdry 1Hpi peri di ne-4-c¢
arboxylic acid (S} -(4-fluoro-phenyl)-ethyl]-amde 20
4- ¢l dpénbipyudingly ﬂ@ﬂﬁﬁvawﬂﬁﬂ§244f ?ﬁ@@%ﬂ ﬂ@iﬂﬁﬁéﬁ%oyl] pi peri di ne-4-c
arboxylic acid [(S)- 1-(4-fluoro-phenyl)-ethyl]-am de
1-(4' -fl uoro-bi phenyl-4-carbonyl)-4-(2-nmethyl-allyl)-piperidine-4-carboxyli
c acid [(S)-1#- (zgprqqe%fogpm@m%]_g cempgurid-od At lp} as defined in any one of claims 1 -
5-fluong: Vhich$rdBsd®@abrises 1. 2, 4] oxadi azol - 5-y1) - benzoyl] -2', 3", 5", 6" -tetrah
ydro-1'H 25 [2, 41bi pyridinyl-4'-carboxylic acid
[(S)-1-(4- f1 uor o- phenyl)-ethyl]-am de. WO 2010/ 106081PCT/ EP2010/ 053417
-123- a) cleaving off the ether group of a conpound of formula IV o RD IV
under basi c-aqueous conditions to access the respective acid derivatives,
and then coupling with am nes/hydrazines and coupling reagents in the
presence of a base and mnth a SU|tabIe carbanDyI 5 chlorlde acid chl ori de

v I Y r



and if desired, converting the conpounds obtained into pharmaceutically
acceptable acid addition salts; 10 O b) - coupling a conpound of fornmula V
V with cwonespooming acid chlorides in the presence of paTlEes@)/085417
coupling a conpound of fornmula V with the appropriate acid derivatives with
coupling 15reagents in the presence ofl23-base, or activating a conmpound of
formula Vwth CDI or phosgene and subsequently coupling with the

appr opr at @leafinB® fkaE ethaf broap ofh es@pourdd st fdehilaivi ons are as descri bedin

claim1l, and if desired, converting the conpounds obtained into
pharmaceutically acceptable acid 20 addition salts. WO

2010/ 106081PCT/ EP2010/ 053417 - 124-R' 15. A conpound according to any on
of clainms 1-13, whenever prepdt@&d a process as clainmed in claim14 or by
an equi val ent net hod. 16 medi canment contai ning one or nore
conmpounds as clainmed in any one of Al 3 and pharmaceutically
accept abl e exci pi ents. 17. A rdi\caheq gg¢cording to claim16 for the

treatment of depression, pain, psychosis, Parkinson's disease,

schi zophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).
1018. Tinderumsicaifqueowsaopditions sccdsaithvadspentianaciddenatived, andrthei €ddplingrwitthe
manuf act ure of, nedi capents. for the.treatnent of .depression, in,

psy chogEIeSHYARZHICE AN COHPSBE LRALCWE it DG HFT SR a&ﬁﬁ? #d el Saf%émrhﬂmyl
defigi tchf@ﬁ‘iﬁ%,g&‘fé EMbitide SH @RS Tic AAPEPY btahDipcHUgnd RYRAGIQDrEsSmN@S ei n before

descri bed.
R 0
o X!
v ()
2.~
R R3

ONN

wherein the definitions are as described in claim 1,
and if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts;

10 or

b) - coupling a compound of formula V

R

RZ/N\ 3
R \%

with corresponding acid chlorides in the presence of a base, or

- coupling a compound of formula V with the appropriate acid derivatives with coupling

15 reagents in the presence of a base, or

- activating a compound of formula V with CDI or phosgene and subsequently coupling

with the appropriate amine derivative,

wherein the definitions are as describedin claim 1,
and if desired, converting the compounds obtained into pharmaceutically acceptable acid

20 addition salts.
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15. A compound according to any on of claims 1-13, whenever prepared by a process as

claimed in claim 14 or by an equivalent method.

16. A medicament containing one or more compounds as claimed in any one of claims

1-13 and pharmaceutically acceptable excipients.

17. A medicament according to claim 16 for the treatment of depression, pain, psychosis,

Parkinson’s disease, schizophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).
18. The use of a compound as claimed in any one of claims 1-13 for the manufacture of
medicaments for the treatment of depression, pain, psychosis, Parkinson’s disease, schizophrenia,

anxiety and attention deficit hyperactivity disorder (ADHD).

19. The invention as herein before described.



