WO 2010/ 106081PCT/ EP2010/ 053417 PI P DI NE DERI VATI VES AS NK3 RECEPTOR
ANTAGONI STS The present application relates to conpounds of formula RrTh O
wherein Ris 5- aryl or heteroaryl, which are optionally substituted by

hal ogen, L@WRkoakigy! substituted by hal ogen, or is - "-cycl oal kyl and n
is 0, 1or 2, lower alkyl, |ower alkenyl or 10- Io&t?&gFﬁéwm?ﬁﬂgtituted
by halogen; 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 -cycloal kyl, 15- CR1t-lower alkyl, or is - NR-aryl or

NR- heteroary , 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
is - indan-1-yl or indan-2-yl, which are optionally substituted by hydroxy;

i s hydrogen oryl,Qus [ 10/.106081PCT/ EP2010/ 053417 R and R
are | ndependenﬂ@%b&%&éﬁﬁ“&f‘%&%é‘%r%%é#@&@@%%@@iﬁmlﬂm,g | over al kyl ,
| ower al kyl substituted by hal ogen or hydroxy, or both R and R fow

t ogeth with the carbon atomto which they are attached a cycl oal kyl ring;
s aryl;Iﬁ@?@?%%?@*“%wnﬁ%@%ﬁ%éﬁ@?@ﬁﬁk95ﬁMﬁvéh rings are optionally
substituted by | ower 5al kyl =0 or is cycloalkyl; is aryl, heteroaryl or
het erocycl oal kyl, which gings av€ optionally substituted by |ower alkyl,

| ower al koxy, hal ogen, | ower k substituted by hal ogen, cyano, am no,
C(0)- lower alkyl, C(O)Nth\§KO)? er al kyl or =0, or is cycloal kyl; or
to a pharmaceutically active salt ereof 10The invention includes al
stereoisoneric foli s, including di vi dual di asterensoners and enanti oners
of the compound of forrmula (I) as | as racem c¢ and nonraceni c m xtures

t her eof It has been found tThat the ptesent conpounds are high
potential MNKeinr eceptor antagonists for the treatnent of depression, pain,
psychosi s, Parkinson's disease, schizophrenia, 15 anxiety and attention
deficit hyperactivity disorder (ADHD). The three nmain manmal i an

t achykithi n® substance P (SP), neurokinin A (NKA) and neurokinin B (NKB)

bel tot LY Of o REHT OpEDt | har i _ f te |
pent apept i 4 beanenes o MEH PR R b E BB R AP MeSr B b F e Pt &t hese

pepti des exéelpgtrhei®s bi ol ogical activity via three distinct neurokinin (NK)
receptors termed as NK-1, NK-2 anpd 20 NK-3. SP binds preferentially to the
NK- 1 recepﬁ%?ﬁgﬁfﬁﬁm?mﬁﬂémﬁk?frgnd NI CB to the NK-3 receptor. The
NK- 3 recept et sikglhar acteri 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&%5F BibEPt Pes nake the NK-3 receptor a potential target for
centgal ner yousaleyISUBMAESPY B85 &nsUCh as 25 anxiety, depression, bipolar

di sorders, Parkinson's disease, schizophrenia and pain (Neurosci. Letters,
2000, 283, 185 -188; Exp. Opin. Ther. Patents 2000, 10, 939-960;
Neur os& ene, 1996, 74, 403-414; Neuropeptides, 1998, 32, 481-488).

Schi zophr enpapi._ o) por neuropsyehi atric disorders, characterized
by severe aﬁ%Rc%r gﬁl?%&(%%&n g?’“@?‘:ﬁg]&l P siPe ?’§%§%§‘ﬁé}tlﬁl@e&i lewarsdkdf fect s
about 1 % bofvet dikylwobdtitited popaib@hiodoyano WO 20101106081 PCT/ EP2010/ 053417 - 3-
Synpt ons bpg#ﬁ,inlegéhy adul t hood and are foll owed by a period of

i nt er per sonal" ahd €oti'al dysfunction. Schi zophrenia manifests as auditory
andivi sual - QR -eichalkipBsis par anoi a, del usi ons (positive synptons), blunted
affect, depression, anhedonja, poverty of speech, nenory and attention
deficits a“sN&‘éiF)fl 03 NRslrtsrapry vl gy pre( sl insabsiepd bmbdlogeEFowedekddes

sci enti st SjpaBdaed) s &t LifortSeW.th, i.m of discovering an
i deal agent forlE)'lE hglb%hlg?ﬁn%@g&?{(gge??glgyd? %’e%tlgrrgﬁw%{ad%gﬁioggphr eni a. However,

t he conpl exi¢ap-bf! ertedagispl Béics ardiypsionglyasubstietcdby Aydrofy, synpt ons, has
hanpered those efforts. There are no specific focal characteristics for the
diagnoghsighwﬁ%%EQQthgq% A%Qd no single synptomis consistently present in
all patients: nsequenti§ﬁ the di agnosis of schizophrenia as a single

di sorder or as a 10 variety of different disorders has been di scussed but
not20yeR’ meisivl foed togEher wah ote Miafohi @Ukttish By hhardare, oPNBRL«ef A ne.fr ug for
schi zophrenia is the | ack of knowl edge about the cause and nature of this
di sease. SOME HEUFSEHEN &S “RiFp ot tsisadiniabeityed by phopwssd gompt he basis of
phar macol ogi cal studies to rationalize the devel opnment of a corresponding

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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4a R3 is hydrogen or |ower alkyl, or R2 and R3 formtogether with the
N-atomto which they are attached a 2, 3-di hydro-1-Hisoindol group or a

pi peridine ring, which is optionally substituted by a heteroaryl group; R
and R arggi-ni ently from each ot her hydrogen, CH ., |ower
al kyl , Iowgr afﬁk’@?psubsti tuted by hal ogen or hydroxy, m’%¥@ﬁfa%4g%d R
foiin together with the carbon atom to.which they are attached a cycl oal kyl
ring;, is aryl, heteroaryl or heterocycloal kyl, which rings are optionally
subst|u¥g§ﬂghyeh@ b S oaryl or
heterocycloalkyl aﬁhuﬁl5¥#ﬁ§%w39§wg&??&%§Y€Hq g $MLﬁ'b§£%£kW2§é%{alkl

| oner al | cobyl “hﬁﬁ@g@hth@%EﬁWéV@yKySﬂb@bﬁ%ﬂﬁéﬁfbynhaﬁmgewﬁhdyammpnanlno
C(0)- | ower kyl or =0, or is cycloalkyl; or a
pharnaceutﬁ?g{F¥h%%§§%p g??§¥¢pgwm¥ﬁﬁﬁmﬁl in a sedoritigpeectilete
ia'pfovided a conpound of fo fox.x ula | as defined above hal uia
enel | i t/'passed wherein hal is halogen R and R are independently from
each ot hydr ogen, CHZ% -cycl oal kyl " | ower al kyl, |ower alkyl substituted
by hal ogeh BAVhyEEERY] obPetpaeys rlkyhaytieh m@smwgevﬁéfrsuwwm helosar bon at om
to which thg “gne)?;ggggggkﬁrcycloalkyl ring; 4b or a phaimaceutically
active salt hereo n a third aspect, there is provided a conpound
of formula I b enconpassed by fornmula | as defined above hal wherein hal is
haloge b Rand R are independently from each ot her hydrogen,

CH2) oal kyt , .l ower al kyl substituted by hal ogen or
hydroxy or's Brd%/ﬁf’tﬁoéﬁf ORhet?TBPW%dB@ét“ﬁé‘ih WS lra Haiopdbbshstitiefby Bwehi ch t hey

are att acheglyicexe iRk hiobd Gwd 81k r%mum@& ?95%"11( gydnp%ﬁ&%(@goa' kyl,

which rings are optlonallg substltu ed ower ‘al'koxy,

hal ogen, | bwer albykGIOMIbs {QhﬂﬂaﬁfbVYharég@nm<wy@nﬁylan1no C(0) - | ower

al kyl, C(O)NH2, S(0)2-Iower alkyl or =0, or is cycloal kyl; or a

phar maceut -t' salt hereof 4c In a fourth aspect, there is
prOV|dg§H%é@%h%%ﬁﬁgai tweqa]f[hmie’g?encorrpassed by formula I as defined above
whet®in hal is hmeolgemmﬁammeahu aeeoistdependanthondisomisarh ot her

hydr og 2 ycloal k I r aLkyl. |ower al kyl substituted by hal ogen
or hyd%b%?g?l wb‘%)m%tdﬁ‘} ﬁ%mﬁ” Ogglirﬁof“é?@@idﬁecrfowqiﬁa§ REV b3 BeHE & 196 whi ch

t hey a&ﬁmﬁﬁiﬁ&hﬁ&ﬂﬂm@&ﬁloalkyI ring; is he eroaryl which rings are
optionally substituted by |ower alkyl or =0; is aryl, heteroaryl or

het er ocycl oXiMRybeenfprndihitithryaressrecaspoediars bigh ppispia dtke éfﬁyp$bmer al kyl ,

l g 11 9] b S, Fal S 1
over sy el uSp Rl S Dl S0 Syl "

a phar gageiytnd altynyiom de qrfélyeatla@ti\nﬂyehseafcr (AJZ!HD)n a fi fth aspect, there is

provi ded a nconmmassed ( I defi ned above
hal Id mhgﬁgﬁﬁgﬁg é%ﬁﬁﬂﬂ %thulns m%ﬁe(gghe ' f%93§¢bﬁWeach ot her

hydr ogenuroﬁhlﬁl)m@e‘lfcﬁ] %msabﬂgytb thd oy oaimydmeptmnmmraigktyd: ceist COUFRdrRinahal ogen
or yro rmto with the carbon atomto which
they” are il ey e s Righ Tt s et Eyon s eI s ar o

opt i onaldibisigisd! la&tmit@dfﬂ)‘bluéem&ﬁﬂictaﬂelﬁb@kuﬁf (10 recdpor@idthed REURIORIYD Q)
het.er oc cIoaIkyI whi ch FIH%S are optionally substituted by I'ower alkyl,

| owdh  alkéx3 DIRd sgferentipiiiertheaN Ky 16§‘€H§<§t Ngﬁi‘édh%wq'i’aﬁi@defﬁﬂ te{hand-3ani no,
| ower @%&&bi C(O)NH2, S(0)2-1ower alkyl or =0, or is cycloal kyl; or a

pha,inaceutical |y active salt thereof.
The NK-3 receptor is characterized by a predominant expression in CNS and its

mvolvement in the modulation of the central monoaminergic system has been shown. These
properties make the NK-3 receptor a potential target for central nervous system disorders such as
25 anxiety, depression, bipolar disorders, Parkinson’s discase, schizophrenia and pain {Neurosci.
Letiers, 2000, 283, 185 -188, Exp. Opin. Ther. Patents 2000, 10, 939-960; Neuroscience, 1996,
74, 403-414; Neuropeptides, 1998, 32, 481-488).
Schizophrenia is one of the major neuropsychiatric disorders, characterized by severe and

chronic mental impairment. This devastating disease affects about 1 % of the world’s population.



4de In a sixth aspect, there is provided a conpound of fornula le
enconpassed by fornula | as defined above hal wherein hal is hal ogen; R
and R are independently from each ot her hydrogen, CH2)11-cycloal kyl, |ower
al kyl, | r substitutcci by hal ogen or hydroxy R.and R
foiin to%ﬁg@h@bh thc carbon atomto which they ar e%ﬂ%%ﬁé@:ﬁﬁlﬁ
cycloallcyl ring; is heterocycloal kyk which rings are optionally
substituted by lower alkyl or =0; is aryl, heteroaryl or heterocycl oal kyl,
whi ch rg o I i | ower .al-kyl . | ower al koxy,
haIogeé#'”dﬁgﬁﬁﬁﬁﬁ§F8§ﬁ%%¥Piﬁﬁéga%§£ﬁ%fgégﬁ%&%?gﬁnggﬁ?ﬁ%%Ff%b S ower

al kyl , d3t@ndid2, SB(OpRehiowtnifadtkasl auditorg@nd oikudi falbytladedK yhranddd, dahisions
pharmaceutical |y active salt thereof . In a seventh aspect, there is
provi dga"*"’é“‘f?r*’ ﬁ?gﬂ"}» '(]f}/u“fﬁdéﬁﬁg&?ti’ HG R B rEBURG 2o PO Y OF thesSl TEE o8 fihed as

def i nedialxneicihiac ReDhoCRSS WeRIRMS@SyatdE seh@aming of f the ether group of
a coppound of fornmula IV RLO IV under basi c-aqueous conditions to
access the resfEads ecHBisdudsfiicians irss magneatienrenitlicibapim agdisgorpring an

am nes/iydrazi 38 the NG nROMRLILN I L ERAGEI Shibdh B RIRRSHC R Wil d with
a suitable %ﬁrbaﬁgéL 5 chlgridg, acidébﬁlgaidéidﬁ carbofyFF@eagfgf@§ obtain
pi per i diivvedoge dis/tate wids arofy dfsimmioss, s dpapered Hesdefurni Thonscarepasiidescri bed
above, i f. desi.r. g\ i f. onpounds. obtained i nto.

haunadaf Py eRICas E BN A%t p R IRP 3R PPl L Bintnthg o
conpoundesefit if ol paticatsMCdhsaqutehtle okia disgonidohghaobitlecihlof bdgls diwrdcher preesence
of base, or. .. .- coupling a conpound of faormula V with the

app pﬁFﬁﬁé°§8f%“ﬁ%¢#§§??5§§lﬁ?9ﬁm@ “?W§3TB?@§ ' bgépﬁ“YﬁgﬁﬁQ@§éﬁﬁe of a
base, @kveio@tdnt ¥od heR@didg COATPRIEhr@fa i SeMidido \nbivicle ClouPihe RRRS g8NE and

subsequently coupling wth the appropriate am ne derivative, wherein the
def i ni tPBHSOHPE d&%ﬂﬁ&%@@?ﬁ ISBEPCRIBE, "YBRECTS hederrerropess 0B tici tigs phe
abrnpdungnRab IR Al & PRAMAC AUl CAlICREPLOLARbIRG! flrgfl, Addi L on salts.
49 I'n an ei ghth aspect, there i s provided a conpound -as defined
above, daheniesdhe grapun e thy chitprackeotiasesdBii taisug aloseoort tipycoapledgyieial ent
net hod._..: N.oa ni ] -t here. is ovi ded a nedi.canpent cont ai ni ng
one or sghizartissh Bl e ARARLep A0S R PR B TR i TR R e

exci pi e@otisve and negativa sant emt dyraspec Furthdmaoe, uisidpsl dvigdedinkhehizeghrodia a

conpound defined above for the nmanufactyre of nedicapents for th

Ur eat mert b GEbRabST i~ Aarke Yy ERGE SE B0 oSO AP B cgherence d

schi zopbiiigsghecnicatesy and attention deficit hyperactivity disorder (ADHD)
The preferred indications using the conmpounds of the present invention are
depr essi on, ThEFERFErsclingy Rudishrts serdvadd! adRYEbisRerien Alaganikiset y and

at temt 0P A&f ih el it YRES DO ARG rEu1td i3 WAL h PP mesis, deprestie, £24d: QW10
definitions of the general terns used in the present &escrlptlon‘apply

i n- espaed mgape (NWketdndpstime (NEZmpd N 1gustiesh cxppealataal on eragincddin the

Conb! NQLL Mt of chem tﬁ‘%ra -ﬁﬂu@e r &l n.i’s, &angeatagé Al pr!ee%u) ot l%kll 'n.eg%na% G it

strai ght- or Branched-chain ackf? group con%alnlng rom IT8YCEr SN 4t ons,
for exaffl-egcepwt hythgonetshyih copraspyd ¢lirisd pate py INK neebaptoflaptaietistt Yhve t - but yl

and the like.. Preferred |. | k re.groups. Wt -4 car bon

at ons. Appdaicd lg@eﬁgeggu%m?ﬁ@ﬂt ﬁéa'%{gpﬁgsalu]g%] éﬁ%%%ﬁgc’f&g%p%%boawgﬁt t&]%li ght- or
br amc hewlst GuatiNedpdeat: agd QURtidSnslefdphedabove: wWhk6hed for GeNkeckad it h an
oxygen atom The tenn "l ower al kyl substituted by hal ogen" denotes an
al kyl g6 L& Medrfsmdy Haewat olwarer it Yedsvauseetigdn Sgdieratiom i s

repl aced, By, iniRGeR. it Qo d bRies. Cngi. 2 5029558 Pove 152 BB orde - 12CF3,
i mzmgmzqrg%j i mzmzcéc%%,ﬁp-%ﬁ%%g%gg%@ﬁcﬁzdgmﬁﬁ i ke.
Pr ef er FedcHizsmeienial kyk 280h Sectsion dgedychalnog flgroulsssariasgtsd s thapeisnlg 1- 5

car bon 74776 " ens. d .S . O ..] odi f | yori ne and
bromlngﬂégﬁ14”@ﬁéﬁggg%f?g®§gé?%%%§gﬁﬁﬁgéggbggngggg%ﬁggggﬁnégfbon ring
cont(ai némgpphreom 81 agaltdrahbaht one, dflavior halhplefiooy ctropicopydtions eediakut yl |
cycl pentyl ., cycl ohex cycloheptyl, .and the |ike. ... The term aryl"
denotegm%ﬁf§%%ﬁﬁﬂgﬂ% ?ngﬁ?ﬁ?bggﬁﬁgﬁv?5H¥%5FME%W§ﬁ§f%%ﬁeb?n@ﬂgmd?maﬁre
fused miengpresdt, aniridogia bolid] SalLROrab@REy bid MWinGbn adfickkeast one ring is
aromatic in nature, for exanple phenyl, naphthyl or

1,2, 3, 4-tetrahydronapht hal enyl. Preferred is the phenyl group. The
tem "heteroaryl"™ denotes a cyclic aromatic hydrocarbon radical consisting
of one or nore fused rings containing 5-14 ring atons, preferably
containing 5-10 ring atons, in which at WD 2010/ 106081PCT/ EP2010/ 053417
-5- least one ring is aromatic in nature, and which contains at |east one
het eroatom selected fromN, 0 or S. for exanple quinoxalinyl,

di hydr oi soqui nol i nyl, pyrazin-2-yl, pyrazolyi, 2,4-dihydropyrazol -3-one,

a A R |



wherein hal is halogen; 20 R and R are independently From each ot her

hydr ogen, CHArcycl oal kyl, | ower al kyl, |ower alkyl substituted by hal ogen
or hydroxy, or both Rand R formtogether with the carbon atomto which
they are attached a cycloal kyl ring; WO 2010/106081PCT/ EP2010/ 053417 - 6-
is aryl, heteroaryl or heterocycloal kyl, which rings are optionally
substituted by |ower alkyl, |ower alkoxy, halogen, |ower aIkyI substituted
by hal ogen, ano o I S C(0)NH 2 ower aIkyI or
=0, or is c eIy Ol%mlmw Be(r%e%(}cr( qgé?"r(r)bal%e %V%a yA 4 qg%t(ﬂijezﬁiel\ég glg?q% nZ1per et .

Pr ef erxﬁﬂﬁinﬁﬁfﬁmﬁmndzsll af qu@hnmﬂlﬁeﬂna Expeqnhﬁorf ma; owra@s 120000, 106), $39- 960

o e O ety raEh 00175 st RATRE a Riabsc 4 oarPoY
1-[4- (ﬁze%ehybmb}léf %cﬁ]i]:( A2z 570%‘ D%E‘z@zgyllﬂeté‘m@é}ef%l ~Ph e

ne-4-carboxylic acid ((S)-1- phenyl-ethyl)-am e 10

1- (4' -Meworospitpheny1- 4- car bonyl) - 4- phenyl - pi per' cl n 4-carboxyl c aC|d
((S)-1-phenyl -eth

1- [ 4- (3- met eqtslgé&ﬁ FopatE digcloso BeEcin gy OVl SAmRYRaGs; gformula L

di ne- 4+ RBaxyhitareaadedichfShts bakedt od hl:b@fx@omli&‘ﬂydc)coﬁiahyé leathi tHe invention

1( g;l fllﬁ{f‘i%lgia%ﬁg ?]ihgfn%a% bonﬁ?n}se U S B g s AN

4-(4-f b%ﬂncﬂh@ﬂ‘iﬂﬁéssés‘%cﬁ 3s B@irbision], F)ala , Bipewadisaziets, }}bll)mb&?h?ﬂ@yltdﬁm per
*dne 4- carboxylic acjd ((S)-1-phen

et.h am 144- 2, 4] oxadi

- 5- y S)sepEnseNEOpPhEn B ARty 539%&?%1 éieﬁ % B’%%}W&y }5 5
phenyl propyl)-am de 20 1-[4-(1.1-dioxo-1X6- %hlo holln 4 ye-be zo
yl1l-4 phenyﬂnpﬁbgﬁﬁﬂﬁﬁémﬂeéﬁﬁ@&%@ ACORFIOHNE OSf %henyl propyl) - ani de
1-(4' -fluoro-bi phenyl-4- carboq¥1) 4- pheByI pi peri di ne-4-carboxyl c acid
((S) 1- phenyl - propyl) - am de

4- (4-fl uoro-phenyl)-144- ( 3- mél %
-4-carboxylic acid 25 [(S)-1-(4gfluoro
1- (41-f1 uor o- bi pheny1- 4- car B3y 1)z4- (4
acid ((R-2- hydroxy-I-phenyl - ethyl) am
1-(4' -fluoro-bi phenyl-4-carbonyl)-4-(4
di ne-4-carboxylic acid (2-nethyl-1phen
1-(4' -fluoro-bi phenyl-4-carbonyl)-4-(4-T orolphenyl) pi peri di ne- 4- car boxyl
iC aC|dg82= cycl opropyl- 1- phenyl -ethyl)-am de WO
2010/ 106081PCT/ EP2010/ 053417 - 7-
4- (4-fl uoro-phenyl)-144-(3-nmethyl -[1, 2, 41oxadi azol-5-y1l) - henzoya- pi peri di ne
-4-carlpoxylsic acid [ | - (4-fluoro- phenyl) cyc lopro p yl] -am de
4- (4-fl uoro-phenyl)-144- é3 nmet hyl] - [ & 4]oxad|azol 5-y1) - benzoyll pi pet
di ne- 4- car b&y o1 ey iy are- Q@OW TstiHEs\PY)haingry) [Ree lisyisubstituted by
1-(41- quoBQDQHpr@yl 4-car bonyl) - 4-(4-fl uoro-phenyl)-pi pendin
-4-carboxylic acrd [(S)- cycl opropyl -(3-fluoro-phenyl)- nethyl] am de 4-(4
- f | uor o- phe@id)-cvcingliyBandet W14 br 22, 4] oxad i azo 1-5
-y1) - benzoy %PI ﬁrldlne 4- carboxylic acid
[(S)- cyclopropy % fl uor o- phenyl) - net hylkam de
4-(4- quoroﬁph&mkbhﬂbw[4 (5-nethyl -[1, 2, 4] oxadi azol- 3-y1) - benzoyl | - pi peri di
ne- 4- carbox lic l%g %wlqpropyl-(3-fluoro-phenyl)-nethylranide or
4-(4-fl uorod- ﬁ%ﬁﬁ@?&mefﬂc Yﬁﬁ G- [ 1, 2, 4] oxadi azol -5-y1) - benzoy1] - pi perid
ne- 4- carboxylic acid
[ (SR) - %22, Z-trifluoro-1-(4- f1 uor o- phenyl)-ethyl]-am de. Further preferred
conpounds enconpassed by fornula | are those of fornmula Ib hal Tb 15
wher ei n hal GER hiatl oghatcroRyR e rlw“»elrd mdémehﬁetrhsti‘guiédrmamn lotvtrenlicyl,
hydr ogen, 90 | ower al kyl substituted by
hal ogen or‘% %FGQF%%ﬂg%ﬁg¥%hﬂQ§mc“ drn1together with the carbon atomto
whi ch t hey-aR®’ &mﬂhﬁﬂ a cycloalkyl ring; 20is aryl, heteroaryl or

het er ocycl o rings arc optionally subst it ut ed by | ower al kyl,
| ower alkoxgmaﬁé?%ﬁéhQEF%ﬁbr al kyl substituted by hal ogen, cyano, anino,

C(0) - | over nal-kyl or N@(—g}t% 15(/%12 rih QB Ogﬂl&yalliy%ﬁbm@ute@f)y haoghel 09@ A(M/i’ WO
2010/ 106081PCT/ P2010/0534 -8- of a pharmaceutically actfve sal
t her eof , f &rwexbirpubstithied bp bhb@mgr wenpeu o R-cycloalkyl, or is

L Coreghane ot o el asTRe B o e ore

. 2,41oxadi azol - 3-y1) - benzoyl ] - 4- phenyl - pi pe dine-4-carboxyllc acid ((S)-1-
5 cycl ohexyl - et hyl ) -am de

144-0, 1- di oxo- 12, 6-t hi onor phol i n-4-y1) - benzoyl] - 4- phenyl - pi peri di ne- 4- car bo
xylic acid ((5)-1- cycl ohexyl-cthyl)-am de

oxadi azol - 5-y1) - benzoyll- pi peri di ne
Jy1) - et hyl kani de




is aryl, heteroaryt or heterocycloal kyl, which rings are optionally
substituted by |l ower alkyl, |ower alkoxy, halogen, |ower alkyl substituted
by hal ogen, cyano, am no, C(0)- Iomé%ialkyl, C(0)NH2, S(0)2-1ower alkyl or
=0, or is cycloalkyl; or a pharnmaceutically active salt thereof for exanple
the folLkow n [ . -16-(3-methyl-[1, 2, 4] oxad

i azol - -y1§ﬁg?§§gﬂﬁégg?§a %3%yl]-4-phenyl-piperidine-4-carboxy|ic aci d
[(S)-] -(4-fluoro-phenyl)-ethyl]ani de. Preferred conpounds enconpassed by
f or mul &2 kn@REfdrhasetief withuhaNiabrhal which elregiane 40ivhbd 2 Ralipgen] -FRisaidoR  ar e
i ndependently from each ot her . hydrogen, CH2).0-cycl oal kyl .. | r al kyl,

| over al ky$ORR RSt PIPEHERE BRE: RRIDGR AP, -aﬂya?‘%?%&}‘f@% J ‘b%ﬁt %ﬁyla%rg@ form

toget heg , i Nyl § efé?i'agﬁféf R0 Dch QM G LAY 18, Ec R Ik AGN & @ BYEHIOREKY! Ting;
i s heterocycloal kyl whi¢ch rings are optronally substituted by | ower alkyl
or =0; 15iks! subyfipteh by baloganydr h@ﬁromtce:rmﬁyﬁlaaélikidrm taigtlodn withips capa
optionally substituted b 0 .al kyl. .l ower al koxy, hal ogen, |ower alkyl
substitutea%ﬁ§%ﬁgwgb§ﬁ¥m%f%%%gggﬁ¥%%?k%fﬁ¥% | ower al kyl, C(0)NH2,
S(0)2-1ower al kyl or =0, or is cycloalkyl; or a pharmaceutically active
salt thereof. Preferred conmpounds fromfornmula Id are the follow ngs: WO
2010/ 1PCT/ EP2010/ 053417 -10- 4-(4-fluoro-pheny0-114

- ( 4- f | uOr-O- phenylk)jcagrpar dzieweydoaaybomgh kipzpeiciogtienally sarsbonsd hiclowei d

[ (S)-cycl opropyl-L3-fl uaronphenyl)-nethylram de
144-(4-f|ugkg?%ﬁé%VEfi%?%%%ggine- | -carbonyl]-21-phenyl -piperid
e-4-carboxylic acid [(S)-1 -(4- fluoro-phenyl)-ethyl kam de

5144- (4 or o- phenyl) - pi per azi ne- 1- car bonyl1- 4- phenyl - pi perid
e-4-car|ic acid ((5)-1- phenyl-ethyl)-am de .

144- ( 3- nethiplarflihe@erafrphaadicgrstyclsalgl) whpichemigs prseptionsdly sopyijtedby lower
phenyl - pi peti di.ne- ] i 2l -eth - am: )

e phony| - LR R b e o e L bbb T B Weds SRS CCO)

C- 4- car boxydwe adioil,d”(O(EH:,15(0 Lo phedlyil oe thy b sagridaikyl;

44- (4-1f1 uoro-phenyl) - pnerazi ne-1-carbonyl ] - 4- phenyl - pi peri d e-4-carboxylic
acid ((S)-1- phenyl-propyl)-am de or

144- ( 4- 91 4SRBOEREIRHY egivBertaerRaL | - car bonyl ] - 4- phenyl - pi peri di ne- 4- car boxyl
c acid ((S)-1- cycl ohexyl -ethyl)-am de. Preferred conpounds enconpassed by

formula T ar é1ERESEIGPELhLHAIF B NTRVIRET & COR@P I OTHAI T S REFHgRHISRIANd 'R ar e
i ndependgptdiy 1 Hf @MeAaGHRt her hydrogen, CH2)n-cycl oal kyl, | ower alkyl,

Lower 20al kyl substituted by hal ogen or hydroxy, or both Rand R form
together with the carbon atom which they are attached a cycl oal kyl ring;
is heterocycloallcyl which rin re optionally substituted by |ower alkyl
or =0; WD 2010/ 106081PCT/ EP20 7 s aryl, heteroaryl or

het er ocycl oal kyt, which rings are tifnal ly substituted by | ower alkyl,

| ower al koxy, hal ogen, |ower alky Pfu stifuyed by hal ogen, cyano, ani no,
C(0)- lower alkyl, C(O)N H2, S 21 ¢yl or =0, or is cycloal kyk or a
pharmaceutically active salt the én exahpl es of such conpound is 5I

-[ 4- (4- Fl uor o- phenyl) - pi per azi ne- phenyl - pi peri di ne- 4- car boxyl
ic acid ((S)-1- cycl ohexyl -ethyl)?
formula | are those, wherein R's - heteroaryl; vhich is optionally
substituted by hal ogen, or is -CH2)-cycloalkyl and nis 0, 1 or 2, 10-

| oner aMgen - | ower al kenyl or - |ower al kyl substituted by hal ogen; and
the other definitions are as described above. Exanples of such conpounds
are 15 al  is halogen;
4-cyc|oRexyf}Tlfﬂ-T3-nethyl-[1,2,4]oxadiazot-5-y1)-benzoy|kpiperidine-4-car
boxylic acid [(S)- .1

4- cycl openit Rt -ate Bdefehdtoripfhinphenylhedb e drangH) »preoaltlyinewsr elaylboxwet i ¢ aci d

[(S)-1-(4-fl uarophen - et hyl pam de .
4-cyc|opent@ﬁﬂf@%ﬁwﬁgfﬁ%Wﬂ%%pffE%g%918§3ﬁ¢é§%wi%-@T?F§§H§BVFPﬂEﬁEﬁPHine-4-c
ar boxyl i ¢ aghsh b (Bloh ARGk dndohitod GrcRheAY bhget hyl ] - ani de o

4-cycl opentyl-1-[4-(5-nethyl -[1, 2, 4] oxadi azol - 3-y1) - benzoyl kpi peri di
e-4-carboxylic acid [(5)] -(4-fluoro-phenyl)-ethyl]am de

1- (4" -fl 0- bi phenyl-4-carbonyl)-4-(2-nmethyl-allyl)-pipend c-4-carboxylic
acid [(S -(4-, fluoro-ph 1)-ethylj-am de or : »

25501 § ors: 1 2 CSLEMBH A BT B D0 DBeHs OBy P PYAPE. ¢ et r ah
ydro-11-1- [Rvi4iRi-pyikbel, R¥bedh, iead Ry ibetiacddthy halogen, cyane, amino, C(O)-
[(S)-1-(4-f]uoro-phen Ia-etﬁﬁg]anide. WO 2010/ 106081PCT/ EP2010/ 053417 -12-
Furt her prebaif é]é{%%% S(Qr-lpr AUl & TOTES EHREEY wherein R2 is -

NR-aryl or NR-heteroaryl,which rings are optionally substituted by hal ogen,
| ower al kyl, |ower alkyl substituted by hal ogen or cyano, or is




prepared by nethods, known in the art, for exanple by the process variant
“described bel ow, which process conprises a) cleaving off the ether group of
a conmpound of formula IV RD V 10 under basic-aqueous conditions (LiOH,
NaOH, KOH) to access the respectiveésdcid derivatives, and then coupling

wi th am nes/ hydrazi nes and coupling reagents (HATU, TBTU, EDCI) in the
presence of a base (NEt3, DI PEA) and with a suitable carbanoyl chloride,
acid chloride or carboxylic acid to obtain piperidine derivatives of

f or mul ar Ripbarbenhieulei avtivhenltdbdreadi ti ons are as descri bed above and if
desired, converting the conpounds obtained into pharmaceutically acceptable
aci d addi ti dn aghird sspeot, theye is peovifdd ngompaoipdifomngdd 1§ etostlpasedd® VWO
2010/1q%$§ﬁ§?T/§Y 0é0é05341 7 -13- with corresponding acid chlorides
carbanoyl i1 th e%¥3§183% of a base or coupling a conpound of fornula V
with the appropriate acid @
EDCI) in the presence of a
of formula V with CDI or p
appropriate am ne derivati ve, er gi-n
above, and if desired, convers
pharmaceutical Iy acceptabl e acikH addi salts. General experinental part:
10 The preparation of conmpounds of foi | and Il of the present invention
may be carried out in sequeH%'. or convegrgent synthetic routes. Syntheses
of the conmpounds of the inven are showh jn the follow ng schene. The
skills required for carrying ou i-on amgl purification of the
resulting products are known to those skilled in the art. The substituents
and i ngicgegs used in the follow ng description of the processes have the
significance given herein before unless 15 indicated to the contrary. In
more detail, the conmpounds of fornmula | can be manufactured by the nethods
gi ven 8&| owbalegethe net hods given in the exanpl es or by anal ogous nethods.
Appropriate reaction conditions for the individual reaction steps are known

to a pgr > SKi- i I f Cf.l L, ribed in
Iiter2?&@gﬁa%%éé#ﬁ%gﬁﬁﬁégﬁg%ggvgggqgggkgé5%23%%%ﬂ@ggagggﬁﬁ@gaﬂggﬁgrehensive
Or gani ¢ Trafknys fudstimated g $izloferGorn Igdrdxg, drbndt Rend R’ Grroupg@berRrigpae edrbons, 2nd
Edition, Richard C.  Larock. Jghq‘yyHg% | Sons, New York NE 1999). W find
it conveni®t 4 BRIELIEY 2 et ACERIKEHES n the presence or absence of a
solvent. There is no particular restriction on the nature of the solvent to
be errpd, provided that it has no adverse effect on the reaction or the

rivatives with couplin reagents (HATU, TBTU
(\1Et 3, DI PEA) activating a conpound
nd subsequently coupling 5with the

{ he definitions are as descri bed
pounds obtained into

reagent ¢ ijnvolved and that it can dissolve the reagents, at |east to sone
ext ent ~Fhe agdsatirbedl oréactignsalEpnwbakeings aceppvedlyaubittdged ngeveof
tenperatures, .and the 25 precise reactjon t rature i s not wtical to
t he invenﬁﬁﬁﬂ}OW?jﬁgméo : PEHF®E%E§§P$§n%ﬂfg$ﬁ%°%33%*?%ﬁ%myﬁggp&bns in a
t enper at unewéradiige, MEHWeieB(OTSlowet gkylel =X or Thechuligl; required for the
reaction may al so vary w dely, depending on many factors, notably the
reaction tenperature and the nature of the reagents. However, a period of
f r om 00rF Pharpacsuieiispciivgyall ferqofusual Iy suffice to yield the described

i nt ernedi ates and conpounds. The reacti on sequence is not limted to the one
30 displayed in schenme I, however, depending on the starting materials and
their respective reactivity the sequence of reaction steps can be freely
altered. Starting materials are either WD 2010/ 14)6081PCT/ EP2010/ 053417 -
14- commercially available or can be prepared by nethods anal ogous to the
nmet hods gi ven bel ow, by nethods described in references cited in the
description or in the exanples, or by nethods known in the art. Scheme 1
a) Piperidine derivatives 11 are comercially avail able and be transferred
to 4-substituted piperidinc derivatives IIl in various ways. |Introduction
of RI-aryl or heteroaryl can conveniently be done by pall adium catal yzed
a-arylation via conversion to the respective enolates with |ithium

di cycl ohexyl am de and subsequent coupling with aryl/heteroaryl halides in
the presence 10 of Pd2(dba)2 and Pd(tBu3P)2 and the |ike as e.g. described
by Jorgensen et al. JACS 2002, 124, 12557-12565 or Shetty et at. THL 2006,
47, 8021-8024. The introduction of RI= alkyl or (CH2)"-cycl oal kyl can for
exanpl e be done by deprotonation with an appropriate base (KQ Bu,

1 ,D.A and the like) and subsequent reaction with an

al kyl / (CH2)"-cycl oal kyl halide. Alternatively, an al kenyl substituent can
be introduced by a C aisen-Ireland rearrangenent 15 (BMCL 2007, 17,
5720-5723) of the respective ester triggered through reaction with base and
TMS-C . The respective product can be used in subsequent reactions as
outlined in schenme 1 or alternatively hydrogenated/ derivatised to the



4- (4- Fl uor o- phenyl ) - pi peri di ne-4-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethyl kam de; conmpound with trilluoro-acetic acid
4- (4- Fl uor o- phenyl ) - pi peri di ne-i, 4-dicarboxylic acid nono-tert-butyl ester

(1.0 g, 3. [ : ' f\ggﬁn kd2d b

di chl or orreto[ én@%ésﬁ?m%p%‘%e@n%,@d &g%g)ol mrlgF?@a{H%B a%%g8yng, 4.948
mol ) famdulediaetdbiphegidborge (1. 6 rnL, 11.442 mol) were added at room
tenperature, foll owed by sl ow addition of a solution of
(S-)-1-(4-fluorophenyflethylagkRe (0.50 nmL, 3.711 mol ) in dichl oronethane
(5 nL). The reaction mxture stirred at roomtenperature for 12 h.

Wat er was added to the reacti o Ryxt t he aqueous phase was extracted
with ethyl acetate, § vere conbi ned and washed with
aqueous ammoni um 15 chl oride sol wH on a ¥ ine, dried over Na2SO4 and t he

nd ethyl acetate to give 735
) - et hyl car banoyl ] -

pi peri di ne-1-carboxylic acid tert-butyl /W5 1SN (Me): 433.7 {(MH.
i1) 4-(4-Fluoro-phenyl)-piperidine-4-carboxylic acid

VS) - 1- %ﬁ’-ef Imuor 0- phenyl) - et hyl kam de; 20 cm pn ound with trifluoro-acetic
aci d 2750l ution of

4- (4-fl uoro-phenyl)-4-[(S)-1-(4-fluoro-phenyl)-ethyl carbanoyfl -pi peridi ne-1
- carboxy! iichagded;, tert-butyl ester (735 ng, 1.653 mol) in dichl oronet hane
(8 mL) at 0 C was added slowy trifluoroacetic acid (1.78 nL, 23.148 mmol)

and stirring continued for 12 t roomte ature, T A S
removed® m@dg’raf? é’é@i’x’f‘é‘ée%]l?”éc%“é’h?aép O%ST ﬁ&ﬁ%ﬁa@iﬁ%’a“’% &% EOSN% gh‘&gs@% ‘ﬁ%\g and
evapor at edaﬁ&gps% QY 68 HalPERTS UY@ oI 06 Bothars aficRe Alredogatker twitiebe caftven r esi due
was dried under ?ﬂ gh vacuumto yield 970 ny

4- (4- f | uor etophierwHigh-hexpare iediched oyt yee acid [(S)- WO
2010/ 106081PCT/ EP2010/ 053417 -17- 1-(4-fluoro-phenyl)-ethyll-am de;
corrpounth trifluoro-acetic acid. M5 1SP (me): 345.3 [(MtH)]. In

anal ogy; the procedure described for the synthesis of inteiiediate 1

further 3 1RicREH AHRE-rifs SRrpEXAlly uBtindeahy dosr Rikyeolrden synt hesi zed
fromtheir respective starting materials as 5 shown in table 1. Table 1

conpri i ntermedi ates 2-14. Tert.-butyl oxy carbonyl protecting group

cl eavage® gan al so be done with ofher . .acids |] Lel.ging hewLespective
hydr och ri‘ﬁ%r}’%g‘FfF?. rydi‘%?%er?cylc}%%?fwr%%; H ség%?gt%ﬂ%%l%k%v cal cFy ?‘Baren t
cpd) name gkar jdvRd Bk hhibs:, MAkE allifidubhia)ed b iatoigeElcyine, NOHOFCEUBA4. 4

4- (4-Fl uor o- phe;{b)éé_ i peridinc-4- carpqu l.ic aci dl'[(S) -1-(4-fluoro-

phenyl ) - et loyle] aligsh ,ﬂ\%%mrﬁ@?r@"‘(ﬁf?]ll‘?ﬂt?rﬁ FHEYXEIte aci d 4- (4- FI uor o-
pheny1l) - pi peridine- 1,4-dicarboxylic acid nono-tert- butyl ester and (S-)-
1-(4- 1) uor ophenypes hyld. Wifige{al | comercially available) 345.3



2 0NH.... OHF 326.1 8 4-Phenyl - piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl]- am de, conpound with trifluoro- acetic
aci d 4-Phenyl - piperidine-1,4- dicarbdoxylic acid nono-tert-butyl ester and
(S)-1-(4- { é’ﬂﬁﬁﬁ%ﬁem%@%@m&@ E@hpoeRraTabEhah 1§ emoonigasdiey 327.2 WO
2010/ 106081PCT/ EPZ010/ 053417 -18- Inter- ned. No structure MV cal c.

( par efermugpls dehped 8oakting materials MV found (M#) 3 N m 0 326.1 8
4- (4- Fl uoro- phenyl)- piperhagdi ne-4- carboxylic acid ((S)-1-phenyl-
ethyl)-am de; conpound with Af | uoro-acetic acid 4-(4-Fluoro-

phenyl) - pi peridine- 1, 4-dica ylic aciod nono-t en-

wherein
hal is halogen;

R and R’ are independently from each other hydrogen, CHa)p-cycloalkyl, lower alkvl, lower
allyl 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 =0,

is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower

alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amine, C(O)-
jower alkyl, C(O)NHz, S(O).-lower alkyl or =0, or is cycloalkyl

or a pharmaceutically active salt thereof.



butyl ester and (S)- |-phenyl- cthylamne (all comrercially avail abl e)
327.3 4 OH F F 308.1 9 4-Phenyl - piperidine-4- carboxylic acid

((S)-1-phenyl - ethyl)-am de; conpound with triffuoro-acetic acid 4-Phenyl -
piperid ine-I1,4- dicarhoxylic aci,d nono-tert.-.butyl.ester an ) - 1-
oyl <ot R &t par et ar g & SRR a6 S tpleefhofit b9 5
S5 . GoMhif] eHidfindd dbdved- Phenyl -
hiai

wherein
hal  1is halogen;

R and R’ are independently from each other hydrogen, CHz)-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 cycloalkyi ring;

®is heterocycloalicyl which rings are optionally substituted by lower alky! or =0,

is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower

alkyl, lower alkoxy, halogen, lower alkyi substituted by halogen, cyano, amino, C(O}-
lower alkyl, C(O)NH,, 5(O});-lower alkyl or =0, or 1s cycloalkyl;
or a pharmaceutically active salt thereof.

In a seventh aspect, there is provided a process for preparing a compound of

formula I as defined as defined above, which process comprises



‘pi peridine-4- carboxylic acid ((S)-1-phenyl- propyl)-anide; conpound wth
trifluoro-acetic acid 4-Phenyl- piperidinc-1,4- dicarboxylic acid '
mono-tert-butyl ester and (S)-1- phefyl- propylamne (all commercially
avai | abl e) 323.4 WD 2010/ 106081PCT/ EP2010/ 053417 -19- Inter- ned. No
structure MN calc. (paren t cpd) nane starting materials MNfound (MH) 6
0 0 NH40 a NH F OH 342. 5 4-Phenyl - piperidine-4- carboxylic acid

[ (S)-1-(4-chloro- phenyl)-ethyl k am de; conpound with trifluoro- acetic
aci d 4-#Phemjdaving biehe aion grolip4{ 2 domprupdyy foronmde ™ nono-tert-butyl ester and
(S)-1-(4- chloro-phenyl)- ethylamne (all commrercially

R
5
20:0
o v

under basic-aqueous conditions to access the respective acid derivatives, and then coupling with
amines/hydrazines and coupling reagents in the presence of a base and with a suitabie carbamoyl

5 chloride, acid chloride or carboxylic acid to obtain piperidine derivatives of formula

R4 O
.
R?./ N N Ra .

O

wherein the definitions are as described above,
~and if desired, converting the compounds obtained o pharmaceutically acceptable acid
addition salts; |
10 or

b) - coupling a compound of formuja V

R

N
R%

S
RE

v
with corresponding acid chiorides m the presence of a base, or

- coupling a compound of formula V with the appropriate acid derivatives with coupiing

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 described above,
“and if desired, converting the compounds obtiined mto pharmaceutically acceptable acid

20  addition saks.



available) 343.2 it O NHhi , NHF Ol F OH 332.2 3 4-(4-Fluoro- phenyl)-
pi peridi ne-4- carboxylic acid ((S)-1- cyclohcxyl- ethyl)-am de
trifluoro-acetic acid 4-(4-Fluoro- phenyl)-piperidine- 1,4-dicarboxylic
acid nono-tert- butyl ester and (S)-, 1-cycl ohexyl - ethyl am ne (al
commercially available) 333.4 8 . OZﬁH F F OH 314.2 4 4-Phenyl -

pi peri di ne'I%'axP@iEgP@f(é/slpE&, Afekdis($r9Vidda LYShHNBNYds d&tdel | boddl Wiksnes@MPOUNd
with trifluoro-acCetic acid 4-Phenyl- piperidine-1,4- dicarboxylic acid
nono- tiserarpdiby b pecress asaisfingdsyhoye og by po saRYRlenenEiP@ni ne (all commercially

avail able) g13. ginm aspect, there is provided a medicament containing one or more
compounds as defined above and pharmacentically acceptable excipients.

In a tenth aspect, there is provided the use of a compound as defined above for the

manufacture of medicaments for the treatment of depression, pain, psychosis, Parkinson’s

disease, schizophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).

The preferr_ed indications using the compounds of the present invention are depression,
psychosis; Parkinson’s discase, schizophrenia, anxiety and attention deficit hyperactivity
disorder (ADHD).

The following definitions of the general terms used in the present description apply
irrespective of whether the terms in question appear alone or in combination.

As used herein, the term “lower alkyl” denotes a straight- or branched-cham alkyl group
containing from 1-8 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-butyl, -butyl,
t-buty] and the like. Preferred lower alkyl groups are groups with 1-4 carbon atoms.

As used herein, the term “lower alkoxy” denotes a straight- or branched-chain alkyl
group as defined above which is connected with an oxygen atom.

The term “lower alkyl substituted by halogen™ denotes an alkyl group as defined above,
wherein at least one hydrogen atom is teplaced by halogen, for example -CFs, -CHF,, -CHF,
-CH,CFs, -CH,CH,CFs, -CH,CH,CH,CFs, -CH2CHCFoCFs, -CHCHCH2CFCFs,
-CH,CF,CF, and the like. Preferred lower alkyl substituted by halogen groups are groups having
1-5 carbon atoms.

The term “halogen” denotes chlorine, iodine, fluorine and bromine.

The term “cycloalkyl” denotes a saturated carbon ring containing from 3-7 carbon atoms,
for example, cyclopropyl, cyclobutyl, cyclpentyl, cyclohexyl, cycloheptyl, and the like.

The term “aryl” denotes a cyclic aromatic hydrocarbon radical consisting of one or more
fused rings containing 6-14 carbon atoms in which at least one ring is aromatic in nature, for
example phenyl, naphthyl or 1,2.3 4-tetrahydronaphthalenyl. Preferred is the phenyl group.

The term “heteroarvl” denotes a cyclic aromatic hydrocarbon radical consisting of one or

more fused rings containing 5-14 ring atoms, preferably containing 5-10 ring atoms, in which at



WO 2010/ 106081PCT/ EP2010/ 053417 -20- Inter- med. No structure MV eal e.
(paren t epd) nane starting materials MNfound (Mt) 9 * 0 NH F 274. 2

4- Phenyl - pi peridine-4- carboxylic acid ((S)-1,2- dinmethyl-propyl)- am de;
conpound wid d1d/7abdsh uor o- acetic acid 4-Phenyl - piperidj El;l.,ﬁﬁ,mg# ?ar boxylic
acid nono-tert-butyl ester and (S) 1, 2- dinethyl- propylam ne

comercially available) 275.2 10 * 0 Nd 11?7 H F 0 288.2 2 4- Phgnyl

pi peridi ne-4- carboxylic acid ((S)-1,2,2- trimethyl-propyl)- am de;
conpoun@asiohdwingd is blodQi0in RE@E] Hd8@Hih contains at least one heteroatom, selected from N,

O or S, for example quinoxalinyl, dihydroisoquinolinyl, pyrazin-2-yl, pyrazolyl, 2,4-dihydro-
pyrazol-3-one, pyridinyl, isoxazolyl, benzo[1,3}dioxol, [1.3.4]thiadiazol, pyridyl, pyridazinyl,
pyrimidinyl, benzotriazol-5-yl, benzoimidazol-3-vl, [1,2,4]-oxadiazoiyl, [1,3,4]-oxadiazol-2-yl,
5 [L2d]triazot-1-yl, [1,2.3]triazolyl, [1,6]naphthyridin-2-vi, imidazo[4,5-b]pyridine-6-yl,
tetrazolyl, thiazolyl, oxazolyl, thiadiazolyl, thienyl, furyl, pyrrolyl, imidazo 1-yl, or
benzofuranyl. Preferred heteroaryl group is pyridine-2,3or 4-yl.
The term “heterocycloalikyl” denotes an alkyl ring, wherein one or two carbon atoms arc
replaced by N, S or O, for example the following groups: morpholinyl, [1,4)d1azepam-1-vl,
16 piperazinyl, pyrrolidinyl, piperidin-1-yi, tetrahydrofuranyi, tetrahydrothiophenyl, piperidin-4-yl,
thiomorpholinyl or 1,1-dioxo-A’-thiomorpholinyl.
The term “pharmaceutically acceptable acid addition salts” embraces salts with morganic and
organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric acid,
formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methanesulfonic
15 acid, p-toluenesulfonic acid and the Hke.

Preferred compounds encompassed by formula I are those of formula Ia

hat

Pl
=
=

5

wherein
hal  1is halogen;

20 Rand R’ are independently from each other hydrogen, CHa)y-cycloalkyl, lower alkyl, lower
allcyl substituted by halogen or hydroxy, or both R and R’ form together with the carbon

atom to which they are attached a cycloalkyl ring;



4- Phenyl - pi peridine-1,4- dicarboxylic acid nmono-tert-butyl ester and
(S)-l,g,z-ptrinethyl- propylam nc (all comercially available) 289.2 11 1 0
| z. 0z \ / 309.1 8 rac-4-Phenyl - piperidine-4-|carboxyllc aCqu

1- pyri di wodnoydress hyl ) - am de; conpound with trifluor 0§
g-PEgnyl- pi peridine-1,4- dicarboxylic acid nono- terto%ﬁﬁﬁé)[gfgb and
1-pyridin- 3- yI-ethyIanlne (all commergi al |y avail abl e) 310 3 W

2010/106081PCT/EP2010/053417 21- Inter- nmed. No structure NMVcaIc.Cﬁpa{Fg
e

t cpd) starting materials MWfound (MH#) 12 1. NH :.- 1 lisF
320.1 9‘ Phenyl - pi peridi ne-4- carboxylic acid (S)-indan- 1- yl am de;
conpound~wi Bhrilrlictdrerylor: detetoiceci@diyd, WhiPhenyd are optionally substituted by lower

alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino, C(O)-

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

or a pharmaceutically active sait thereof,
5 Preferred compounds of formula Ia are the followings:;
1-[4-(5-methyl-[1,2 4 ]oxadiazo i-3-yb-benzoyl]-4-phenyl-piperidine-4-carboxylic acid {(S)-1-
p11eny}-ethyl)~amide
~[4-(3-methyl-[ 1,2, 4Joxadiazol-5-y1}-benzoyl]-4-phenyi- -piperidine-4-carboxylic acid ((S)-1-

phenyl-ethyl)-amide

10 l~(4‘~ﬂuaro—biph.enyl—4—carbonyI)~4—pheny]-pipcridine~4~carb0xyiic acid ({S)-1-phenyl-ethyl)-
amide
1-[4-(3-methyl-[1 ,2,4joxad1'azoI—S—yl.)»«benzoyl}-4~phenyl—piperidin,e—4-carboxy]i,c acid [(S)-1-(4-
fluoro-phenyl)-cthylj-amide
1-(4"-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperi dine-4-carboxylic acid [(S)-1-(4-fluoro-

I3 phenyt)-ethylj-amide
4-(4-fluoro-phenyl)- 1 ~[4-(3-methyl-[1,2,4Joxadiazol-5 -yl}-benzoyl]-piperidine-4-carboxylic acid
({S)-1-phenyl-ethyl}-am
I-[4~(3-methyi-[1 ,2,4]0xadiazo1—5myl)~benzoyl}~4~phenyi—piperidine-éimcarboxyljc acid ((S)-1-
phenyl-propyl)-amide

20 1—[4»(1,1—diox0~1kﬁuthz'omorphoh'n~4—yi)—bcnzoyI]-4—phcny1—piperidinc~4—cazrb0xylic acid ((8)-1-
phenyl-propyl)-amide
1-(4'-fluoro-bip henyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid {(S)-1-phenyl-propyl)-
amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[ 1,2,4Joxadiazol-5- -yh-benzoyl]-piperidine-4-carboxylic acid

25 [(S)-1-(4-fiuoro-phenyl)-ethyt]-amide
}~(4'-ﬂuoro»biphenyl—d-carbonyl)-4~(4~ﬂu0r0-phcny1}-piperidineuél-carboxyiic acid ((R)-2-
hydroxy- | -phenyl-ethyl)-amide
1 —(4'~ﬂuoro-biphenyl~4-carbonyl)-4~(4—ﬂ.uoro~ph.eny])—p iperidine-4-carboxylic acid (2-methyl-1-
phenyl-propyl)-amide

30 1—(42ﬁuoro—biphenyl~4~carbonyl)m4~(4-ﬂuoro-phenyi)-piperidmc—él-carboxylic acid (2-
cyclopropyl-1-phenyl-ethyl}-amide



pi peridine-1,4- dicarboxylic acid nono-tert-butyl ester and (S)-indan-
1-ylam ne (all comercially available) 321.3 131 0z / z * 40 0 326.1 8
4- Phenyl - piperidine-4- carboxylic acid (4-fluoro-benzyl)- methyl-anide;
conpound w bdretisidedil uor o-acetic acid 4-Phenyl - pi peri dipggrkadtonghisgar boxylic
acid nono-tert-butyl ester and (4-fluoro- benzyl)-nethyl- amne (all
comercially available) 327.3 14 HN-Fol N40 332.4 7 4-Cycl ohexyl -
pi peridine-4- carboxylic acid RS)-1-(4-fluoro- phenyl)-ethyl]- am de;
hydr oc Hl—(@rﬂtdﬁ)-ﬁhe@jk}izqlzquyﬂeﬂlylé[i,zﬂﬂqpﬁﬂiaﬁblffeﬁl}iﬁ)@ﬂizb?ﬁ—)fﬁﬂel‘i@in@—@_%irﬁo%ﬁfﬁc Rud y!
ester T 2 gs%-l -(g- fl uorOﬁhenél )ethyla mne (all commercially avail abl e)
333.3 ? - Bporadihand)-oslopray drighant yi - pi peri di ne- 4- carboxyl i c acid
[ (S) - L-a(@A=AuoHopRmphaom -ty kamdgdi: MY 06 BLOLL A8 ine¥¥hne-4-carboxviic acid
5010/ 10608150T) op 18[}40‘53417 1 3 95 RERRY i yheaa
{(S)-1-(3-fluoro-phenyl)-ethyl}-amide
5 1-(4-fluoro-biphenyl-4-carbonyl}-4-(4-fluore-pheny)-piperidine-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl}-amide
4-(4-fluoro-phenyh)-1-{4-(3-methyl-[ 1.2,4Joxadiazol}-5-yl)-benzoyi]-piperidine-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyly-methylj-amide
4-{4-fluoro-phenyl}-1-[4-(5-methyl-[1,2 4]oxadiazol-3-yI}-benzoyl]-piperidine-4-carboxylic acid
10 [(Sycyclopropyl-(3-fluoro-phenyl}-methyi]-amide or
4-{4-fluoro-phenyl)-1-[4-(3-methyl-[1,2, 4]oxadiazol-5-y1)-benzoyl]-piperidine-4-carboxyiic acid
[(SR)-2,2,2-trifluoro- I-(4-fluoro-phenyl)-cthyl}-amide.

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

hal

NH

g P o

15 wherein
hal  1s halogen;

R and R’ are independently from each other hydrogen, CH;)y-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
atkyl, lower alkoxy, halogen, lower alikyl substituted by halogen, cyano, amino, C{(O)-

lower alkyl, C{OYNH,, S(O):-lower alkyl or =0, or is cvcloalleyl;



-22- 4- Cycl opent vl - ni peri dine-1, 4-di carboxylic acid 1-tert-butyl ester
4-ethyl ester Under inert atnosphere a 500 nL four necked flask (flanme
dried) with a nechanical stirrer was 5 charged with 3.29 nL

di i sopr opybaninesisn 50 rut THF. The sol ution was cool g@@R04a410 C. To
the col ourless solution 14.57 nil, BuLi in 1.6M hexane was added drop w se
over 20 mn. The light yellow solutios-was stirred for 30 mn at -5 C and
then cooled to -75 C. A solution of 5 g ethyl

1-t er t -dvatphxiyreebny fidRe kdichaeoffoe akhaxy tRts1IdWing Gopouilf Was added at - 75
C drop wt)s(% ovg}r’ ?0 mn. The yellow solution was stirred at -75 C for 2 h.
A sol uti 6h3apetayid ! g Heregirer op b sz gdiddtieny-meerifinc T4 ppy o daid 6(Sdrlop wi se
over 4%yflRexylR@yfi8akdd on was stirred at - 75 C for 1 h. The reaction was
allowed to warm Fo roomtenperature over the weekend. The reaction was
cool ed ti-G-ethydédciendigsizein-1isOenmyl]-@%hent Fiier aice-sobaryiioncid THd-laqueous
| aye epa ] d extracted once with 150 nL ethyl acetate. The
orga%i \é@?lgé%&gét&gﬁgm\?fabshed with 100 mL brine, dried over Na2SO4, filtered
and corleBntirladiech-Uidbiomeagotin-yThecnes yitie-phonsphagtidine Gyttoawivise qus10i |
7.75 g)c gYag_X%HrtilhfﬂP]ed. ver silica chromatography eluting with a gradient
for med FronyHEPtané ™ fd TBME to yield after evaporation of the product
cont ai ri-@Egflfor@phdnghst -Bi-Bdm@h {188 2 Wjo:@t iabMes - L 1k R0G FRRHAL S £Q):QUE LSS

Vi scous, Qil. gg 1SP (me): 326.3 I (MtH)1. Cc entér d in e -dic acid mann
-t et- (butl-aedpsf-cthyDrggnide 250 tri L round bottom flask with a magnetic
Sstifger. 414 -gofl 6,54 2 i I Ldine-1. 4- di-cark i€ acid
Tt ert B e AR e T R P AR BB

col our 1284 {Sol-¢ciodax A ethyl-4NdNerOH was added. The orange sol ution was

stirre ng P P [ Q53417.-23- refl.ux for. total of 6
days. %h(g gt&ﬁgr? Cﬁi‘p ér%’%’g‘gg%‘gfil‘%{%gﬁ"%‘é’gé{“?e&?’“ﬁr‘é%‘?“é‘y\kﬂé%m&E{S&“tléd with 100
mL i ce cwelbkexyhetylextidct ed twice with 100 nlL diethyl ether. The aqueous

| ayer was acidified with 60 nL 4 NHCL to 01=-2. A white precipitate fornmed
and after addition of 200 nL ethyl acetate: THF 1:1 the white gel ati nous
suspensi on wag_.Ei ‘ _ h a menbrane filter. The ueous | ayer from
thepfi ltrate aﬁgewgégé@ﬂ?@gg gl%égmg?(sts% %&“8%&@1%%??? %“Haalgt hyl acet at e.
The organic was |ayer dried ypth Na2SO4, filtered and concentrated under
vacuum The crude product (2. g, yellow viscous oil) was purified over
silica chromat ography el uting h a gradient footled from heptane and
ethyl acetate to yield after i onoof the product containing

fractions 1.89 g (38 % of the tiXe ®
(me): 298.2 10 [(WH)]. .14-C ¢ nti errdi ne-4-caluoro-. hen -eth 1
@ edure described for the
| e comp@und was prepared from

-am de. hydrochl oride I n anal gy
synthesis of internediate 1 the’td

4-cycl opentyl - pi peri di ne-1, 4-di .'o icacid nono-tert-butyl ester and
(5+1- 15 (4-fluorophenyl)ethyl am-e gupling with HATU, in

DVF/ DI PEA fol | owed by renmpval of the tert.-btty$oxycarbonyl group with HCL
in dioxane. M5 ISP (nfc): 319.2 [(MtH)+]. Internediate 16

4-(2- I\/é‘?‘ﬁ’ﬂ?lm- al I yl)-pi peri di ne- 4-carboxylic acid

[ (S)-1-(4-11uoro-phenyl)-ethyl]-amide NU O 20 Diperidine-1 4-dicarboxvlic
aci d lahler tsiuioph2- eth I-aester OyN Under inert condition a 500 ni round
bottomflask with a nagnetic stirrer was charged with 6.87 g (30 mmol) of
1-tert-butyl oxycarbonyl - pi peri di ne-4-carboxylic acid, 110 ng (0.09 nmmol)
DVAP aRdind R’ 3rand@ondmmly from ¢agh ditmeldyd gami Gidps-opyd)iy8-let trydlicarlbedi i mi de,

hydypochl or | 2D AN ). V1. To | i ght, yel Q solution 3.25 g (45
mm‘l%) 2- ne%lﬁﬁlh-lgq}%ggdp‘éﬁ&i &8%\%%0}3/@%%0%%@%?%%% %H\E‘% TXW‘%}P@GM %Stirred
over ni ghtatat: to edivhttiesypes atashel o cloballdvkiigy;e was concentrated under vacuum

i sol ute-HW N was added and evaporated to dryness. The residue WO
2010/ 10I81PCT/ EP2010/ 053417 -24- was purified over silica eluting with

hept an¢ and et hyl acetate to yield after evaporation of the product

cont ai m.ng;fr.acti : - 9 f o fb ' mound_as col ourl ess oil.
o A és; g@g%%rgw%im%{«%g@ma sulbBfufl b S FQTROVAA S

4-(2-Methyl -al l y1) - pi peridi ne-1, 4-di carboxylic acid nono-tert-butyl ester S
A flanme dried 500 nmL four-necked round bottomflask with a nechanic stirrer
was charged under inert condition with 4 nil. (28 mmol) of diisopropyl am ne
and 65 nL THE. At -5 C17.7 nL (28 mmmol) 1.6 N butyllithiunf hexane-sol ution
was added drop wi se over a period of 20 mn. The light yellow solution was
stirred for 30 mn at -5 0/-10 C and afterwards cooled to -75 C. 10 A
solution of 7.3 g (26 muol ) piperidine-1,4-dicarboxylic acid 1-tert-butyl
ester 4-(2-methylally!) ester in 25 nL THF was added drop wi se during 20

-—p— gy



ii1) 643-Methyl-f1,2,41oxadi azol -5-yl)-nicotinic acid nethyl ester 15 To a
sol ution of O-(5-nethoxycarbonyl -pyridi ne-2-carbonyl) acetam de oxine (113
ng, 0.476 ntnol) in dry tetrahydrofuran (1 nm) was added a solution of

t et r abut yiveedm@inegigm f | uori de in tetrahydrofuran (1M O @Fﬂmﬁh 59n953 mmol ) .
After 12 h at roomtenperature brine was added. The aqueous p%ase

extracted with ethyl acetate, the organic |ayers were conbi ned, drled over
Na2SO4, and the solvents were evaporated and the residue was subjected to
flash 2 romat ography wi th n-heptane and ethyl acetate over a 20 g silica
gel colgﬁnito give 60 ng 6- (3-nethyl-[1, 2, 4] oxadi azol-5-yl)-nicotinic acid
met hyl est’es. dfsri\/l)me@@a(r'ﬁont/bcthlgplcw[ldquzy @m}adn@@@é optionk)ly RisehiAig I&6id To a

sol ution of h oxad nicotinic acid nmethyl ester
(54 ny, ‘%E&gwg%& %y]aoa éﬁw? ﬁuqﬁ¥g£é§@@d°§ﬁléﬁﬂ@@@@m§d¢ﬁ®ron of KOH
(3M 0. 49 ndwerhuaszsomm? 360 pnckvirhEyMbxtore ivesihieaged at 70 C for 12 h.
The reaction mixture was neutralized under icé cooling with 2M HCl1
solutlondg¥he sol vents were evaporated under reduced pressure, co- WO
2010/ 108 ﬂ@*%@@@@‘@%@ggﬁﬁ7h@?@ﬁﬁ%@éﬁ@ﬁ%ﬂ@dbEHV@@Comnﬁgﬁmnth t ol uene and
O Rl G0 AN 60 RS a8 MR A NG 0 Xl GTEL T 0N M
6- (1, 1.%§¢ﬁ@9]IKGﬂWhW@hﬁwbﬁﬁhﬁhmmMSI1) nicotinic acid s=0 CN 50 6 1

1- Di oxo- 1k6-t hi gnmor holin-4--nicotinic acid nethyl ester A solution of

met hyl 6- chl of GHITCOCPHER@ ¢ 3148 wgssedby faroll, ! arhihosrorighomilng! 1, 1- di oxi de
(2.70 g, 20 mmol ) and sodi um carbonate (2.54 g, 24 mmol) in NNP (40 nL) was
heated to 90 C for 3 days. e, reaction m xture was poured into water and
the white solid formed was fil#exed off to 10 give 2.22 g

6- (1, 1- di oxo- 1X6-t hi onor phol i Rg44yl)=nicgtinic acid methyl ester. The
aqueous phase was extracted with gt hyh—&cCetate, the conbi ned organi ¢ phases
were dried over Na2SO4, fiIter@ Y | vents were evaporated. The
residue was triturated with dig eth d the solid filtered off to
yield another 1.18 g 6-(1, 1- d| -12c6- mor phol i n-4-y1)-nicotinic acid
met hyl ester. 15 ii) 6-(1,1-Di ox Bithio pho lin-4-yl)-nicotinic acid
To a solution of 6-(1,1-dioxo-1 i onmor ghdéd i)n-4-yfi-nicotinic acid mnethyl
ester (156 ng, 0.577 nmmol) in nethanol Ipvas added aqueous KOH (3M
1.2 rrilL, 3 463 mml) and the m xture was heated at 70 C for 12 h. The
nethandﬂwm@s evapor ated, water was added and the m xture acidified to pH=6
with 2N HCI. The water was evaporated and the residue dried in high 20
VaCHP”‘%P h 06 (1, 1- di oxo- 1k6-t hi onor pholi n-4-yl)-nicotinic acid which
was used crude’$8r the next step. Exanple |

1-14- (1, 1- D oxo-116-t hi onor phol i n-4-yl)-benzoyli-4-(4-fluoro-phenyl) - pi per
di ne- 4R anWR 20104 HREABLPEDHERZ P tn -2 |

[ (S)-1-(4-11luoro- %ﬁen s?ethylkamee To)z:%\.Céfg)”gj’?mpd %&@Fﬁkﬁ lower

4- (1, 1- di oX6¥! ft’@@t%edtwfwiq%ﬁaﬁz h)fd}%emz’éﬁ@wﬁ&(ymntztogcuhek W B6thagarbbn 102
mmol ), EDG 0.163 mmol ) and triethylam ne
(53 pL, O. 3(7)13150 mnt%%c%%?émg%%dhdl%&l&ﬁénr%gw m.) at room tenperature was
added slowy a solution of 4-(4- fluoro-phenyl)-piperidine-4-carboxylic
acid [ \1- (4-fl uoro- phenyl) -et hyl kam de; TFA salt (47 ng, 0.102 mml) in
DCM (1 ._.The ]tkwgn mxture was stirred at roomtenperature for 12 h.
The reacti 6%‘“%‘%3’6\%& whigh ppgeire aricnatly adntiamddrde vgraphyr wdt h

di chl oronet hane and net hanol over a 10 g silica gel colum to yield 51 ny
144- (1,4=qi oxo- 1A, 6-t hi onor phol i n- 4- A- benzoyl k 10

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

[ ( SP- 1-Y47 fid angls betphagwr)m&ﬁmuomuezhldwsmgsae(dﬁz@adt yaﬁgst@tédlwmwh( M) +]. In
anal ogy to thqog%gﬁgdure descrlbe t he synt hesis of

144- (1, 1- [ﬁik o %yo%(}gﬁﬁolp yl substltuted by halogen, cyano, amino, C(O)-

yl) - benzoMbWa4ﬂ@4(ﬁKUUH@‘% M&%rﬂkﬁ@ﬁkﬂﬁaﬁ%% &ggpﬁxyllc acid

[ (5)-1-(4-fluoro-phenyl)-ethyll- am de (exanpre 1)" further piperidine
derivatives have been synthesized fromtheir respective 15 starting

mat er | @&l splasnaentdabnedivenalt alt@f2. Table 2 conprises exanpl e 2-exanple 113.
Table 2 No structure MV Systenatic Nane starting materials MV (MH +) 2 41,
NH 41, p; phenyl - pi peri di ne- 4-
carboxyf#%§28§§&M%?é§?ﬁ éﬂ@#fﬂg%Lqﬁgxhh nFde 4- Phenyl - pi peri di ne- 4-
carboxylic acid ((S)-1- phenyl et hyl)-am de; conpound with trifluoro-acetic
acid (internediate 4) and bi phenyl -4-carboxylic acid (commercially
avai | abl e)




489. 3 WO 2010/ 106081PCT/ EP2010/ 053417 -28- No structure M W Systematic
Name starting materials MV(MH ) ci 529. 12 144-(4-Chloro- phenyl)-
cycl ohexanecarbo nyl]-4-phenyl - piperidine-4- carboxylic acid

((5) - 1- phemydoto/ekdy! ) - am de 4- Phenyl - pi peri di -4- car boﬁéﬁ/{;&ﬂﬁﬁdsgﬂg( S)-1-
phenyl - et hyl ) -am de; conpound with trifluoro-acetic aci internedi ate 4)
and 4- (4-chloro-phenyl)- cycl ohexaneggarboxylic acid (comrprc! ally
available) 529° 2 Et O NHi,...IP it lei 557. 518 1-(3' ,4'-Dichloro -

Dot o, B A B O SN A o
phenyl - %@M@PWH Seosirpld-mwtb v l-emidel uor o- acetic acid (internediate 4)
and 31, A4t A0 ReRl) AR re-1-caro S LOXN GipBShiTe LSRRI B Yoy 1 (a
fluoro-phenyl)-ethylj-amide
5 1-[4-(4-fluoro-phenyl)-piperazine-] ~carbonyl}-4-phenyi-piperidine-4-carboxylic acid ((8)-1-
phenyl-ethyi)-amide
1-[4-(3-methyl-[1,2 4Joxadiazol-5-y1)-piperidine- | -carbonyl]-4-phenyl-piperidine-4-carboxylic
acid ((S)-1-phenyl-ethyl)-amide
4-phenyl-] -(4~thi0‘morph_oiin—4—yI-_pjperidin&l -carbonyl}-piperidine-4-carboxylic acid ((S)-1-
10 phenyl-cthyl)-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-cthyl)-amide.

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

hai

e

wherein
hal  is halogen;

R and R’ are independently from each other hydrogen, CHy)e-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;

O

1s heterocycloalkyl which rings are optionally substituted by lower alkyl or =0;



avai l able) 557. 1 E . 556. 625 4-Phenyl-1-(4'- trifluoronethyl-
bi phenyl -4- carbonyl)- piperidine-4- carboxylic acid ((5)-1-phenyl -
et hyl ) -am de 4-Phenyl - pi peri di ne-4- carboxylic acid ((5)-1-

phenyl - ethykjioampgie; conpoind with trifluoro-acetic aecwrfrnt/esaed ate 4)
and 41- trifluoronethyl- biphenyl-4-carboxylic acid (commercially
avai lable) 557. 2 Et O NHI1li \ 489-1816 4-Phenyl-1-(4- pyridin-2-yl-
benzoyl)- piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de
4- Phenyt =i peri di ne-4- carboxylic acid ((5)-1- phenyl-ethyl)-am de;
corrpou_t h trifluoro-acetic acid (internediate 4) and 4-

pyri di n>27 y4 enyb Asteioarvhes iptqreaivivalkel aihish raigs preatiayallyggbstutedppy lower
2010/ 10608}PGT(,ER2ALN 0BG, 1029 b0 ShEHELHEE RIS SLEHRk S0, X0)-

lower alkyl, C{O)NH,, S{(O}-lower alkyl or =0, or 1s cycloalkyl;

or a pharmaceuticaliy active salt thereof. An examples of such compound 18

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
-CHy)y-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-(;ycl0hcxyl-l~[4m(3—methy1~[1,2,4]oxad.iazol—5—yl)-benzoyi}—piperidine-4-carboxylic acid [(S)-
1-(4-fluoro-phenyl)-ethyl]-amide
4-cyclopentyl-1-(4'-fluoro-biphenyl-4-carbonyh-piperidine-4-carboxylic acid [(8)-1-{4-fluoro-
phenyl}-ethyli-amide
4-cyclopentyl-1-[4-(3-methyi-[1,2,4]oxadiazol-5-y}-benzoyl}-piperidine-4-carboxylic acid [{S)-

20 1-(4-fluoro-phenyh-ethyl]-amide
4-cyciopentyl-1 —{4—(5—methy]-[ 1,2,4Joxadiazol-3-yl}-benzoyi]-piperidine-4-carboxylic acid [(5)-
I-{(4-fluoro-phenyl)-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl}-4-(2-methyi-aliyl)-piperidine-4-carboxylic acid [(5)-1-(4-
fluoro-phenyl)-ethyl]-amide or

25 5-fluoro-1"-[4-(3-methyl-[1,2,4loxadiazol-5-vD-benzovyl]-2',3',5',6'-tetrahydro-1H-
[2.4"bipyridinyl-4'-carboxylic acid [(S)-1-(4-fluoro-phenyl)-ethyl]-amide.



Name starting materials MV(MH +) C NH 111. 489. 616 4-Phenyl-i-(4- |
-(4- pyridin-4-ylbenzoyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-
et hyl ) -am de 4-Phenyl - pi peri di ne-4- carboxylic acid ((5)-1-

phenyl - et Wylohriywbide; conmpound with trifluoro-acetic aci@ dnigisaRd ate 4)
and 4- pyridin-4-yl-benzoic .. acid (comercially available) 490. 2 8 Il 0

NH 411 497. 635 1-(4-Mrpholin- 4-yl-henzoyl)-4- phenyl- niperidine-4- i
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl -pi peri di ne-4-

car boxyl i c &Qlt‘fﬁet(y(r@:rrédc(ﬂﬂ%ﬂﬂdﬂﬂ?@i‘ﬂlﬁaﬁﬁﬂe%se GEHERGHRUis Wiid .48 |)f | uOr o-accti ¢
acid (i and 4- norphol i n74-yl -benzoic acid (comrercially

rredl
avai | abﬁéﬁle@‘g@w A b@‘:h*m(g@ We@l’jlﬂnd@)’ prbstouted ByBalogenglawey alikul. et alk gXe-
t hi onor ph@lihg ﬂy halogen or cyano, or is NR-cycloalkyl, or is indan-1-yl or indan-2-y1, which are
optionally substituted by hydroxy;

5 The present compounds of formula | and their pharmaceutically acceptable salts may be
prepared by methods, known in the art, for example by the process variant described below,
which process comprises

a)  cleaving off the ether group of a compound of formula IV

R
=
12020
Q 1A%

10 under basic-aqueous conditions (LiOH, NaOH, KOH) to access the respective acid derivatives,
and then coupling with amines/hydrazines and coupling reagenis (HATU, TBTU, EDCI) in the
presence of a base (NEts, DIPEA) and with a suitable carbamoyl chloride, acid chloride or

carboxylic acid to obtain piperidine dertvatives of formula

R O
R N‘Re ”

ON

and if desired, converting the compounds obtained into pharmaceutically acceptable acid

15 wherein the definitions are as described abave
addition salts;

ar

by - coupling a compound of formula V

20



y1l) - benzoyll-4- phenyl - piperidine-4- carboxylic acid ((S)-1-phenyl-
et hyl ) -am de 4-Phenyl - pi peri di ne-4- carboxylic acid ((5)-1- .
phenyl - et hyl ) -am de; conpound with tri fluoro-acetic acid (internedi ate 4)

and 4- (Iwb-20diepxeusik6-  thionmorpholin-4-yl)- benzoic agiGkbbeomegsei ally
available) 546. 2 10 * O NH' citl311-\ \--0/ 498. 624 1-(6- Nbrpho l'i n-

4-yl -pyridine-3- carbanyl)-4- phenyl ~1pi peridi ne-47 carboxylic acid
((S)-1-phenyl - ethyl)-am de 4-Phenyl -pi peridinc-4- carboxylic acid ((5)-1-

henyl - et hydidh-c@fficgRnding amd eRORQANdarbhbbyitif 1ol HQERAFE LG 4ci d (internedi ate
2) a%d 6- norp holﬁﬁ 4-y v nlcotlnlgya0|d1%conner0|ally avai |l abl e)  499.

4 WO 2010/10 081PCT/EP %/05 417 -30- No structure MN Systematic Name
starting mﬂ)léq PRIESOMPE rmja ¥ W4@§h66g33rwryg_e apid derivatives with coupling

reagents (HATU, TBTU, EDCH) in the presence of a base (NEt;, DIPEA)

- activating a compound of formula V with CDI or phosgene and subsequently coupling

5 with the appropriate amine derivative,

wherein the definitions are as described above,
and if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

General experimental part:

10 The preparation of compounds of formula T and IF of the present invention may be carried out in
sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
shown in the following scheme. The skills required for carrying out the reaction and purification
of the resulting products are known to those skilled in the art. The substituents and indices used

*in the foliowing description of the processes have the significance given herein before unless

15 indicated to the contrary. In more detail, the compounds of formula I can be manufactured by the
methods given below, by the methods given in the examples or by analogous methods.
Appropriate reaction conditions for the individual reaction steps are known to a person skilled in
the art. Also, for reaction conditions described in literature affecting the described reactions see
for example: Comprehensive Organic Transformations: A Guide to Functional Group

20 Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY. 1999), We
find it convenient to carry out the reactions in the presence or absence of a solvent. There is no
particular restriction on the nature of the solvent to be employed, provided that it has no adverse
effect on the reaction or the reagents involved and that it can dissolve the reagents, at least to
some extent. The described reactions can take place over a wide range of temperatures, and the

25 precise reaction temperature is not critical 1o the invention. It is convenient to carry out the
described reactions in a temperature range between -78 °C to reflux. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction temperature and
the nature of the reagents. However, a period of from“(}.'ﬁ h to several days will usually suffice to
yield the described intermediates and compounds. The reaction sequence is not limited to the one

30 displayed i scheme 1, however, depending on the starting materials and their respective

reactivity the sequence of reaction steps can be freely altered. Starting materials are either
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a} Piperidine derivatives I are commercially available and be transferred to 4-substituted
piperidine derivatives Il in various ways. Introduction of R'=aryl or heteroaryl can convemeni[y
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 Pdy(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, §021-8024. The introduction of R'= alkyl or
{(CHz)u-cycloalkyl can for example be done by deprotonation with an appropriate base (KOtBu,
NaH, LDA and the like) and subsequent reaction with an alkyl/(CHy),-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¥T can be clcaved according to

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

avatlable 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
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¢) The ester functionality in piperidine derivatives IV can conveniently be cleaved under
5  basic-aqueous conditions (LiOH, NaOH, KOH and the like) to access the respective acid
dertvatives, The acid moicty can conveniently be coupled with amines/hydrazines with coupling
reagents (HATU, TRTU, EDCI and the like) in the presence of a base (NEt;, DIPEA and the
like) to access piperidine derivatives 1. These compounds can be final compounds, however, they
can serve as starting materials for derivatisation for example at the amide/hydrazide-NH with

10 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 éoupling
reagents (HATU, TBTU, EDCI and the like) in the presence of a base (NEt;, DIPEA and the

15 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.

e) Piperidine derivatives V can conveniently be coupled with acid chlorides / carbamoyl

chlorides (commercially available or accessible through procedures described in literature) in the

20 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 iike) in the
presence of a base (NFts, DIPEA and the like) to access piperidine derivatives L. Alternatively,
piperidine derivatives V can be activated with CDI, phosgene and the like and subsequently

25  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

{'hé amide/hydrazide-NH with electrophiles under basic conditions.
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i) 4-(4-Fluoro-phenyl)-4-[(8)-1-(4-fluoro-phenyl)-ethylcarbamoyl]-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 (8-)-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  chioride solution and brine, dried over NaySO, 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-[(8)-1-(4-fluoro-phenyl)-ethylcarbamoyl}-
piperidine-1-carboxylic acid fert-butyl ester. MS ISN (mv/e): 433.7 [((M-H)].

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

20 compound with frifluoro-acetic acid

To a solution of 4-(4-fluoro-phenyi)-4-[(S)-1-(4-fluoro-phenyl)-ethylcarbamoyl}-piperidine-1-
carboxylic acid ferr-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 tempetature. 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)-



trifluoro-acetic acid (inteinediate 4) and 1- (4-acetyl-phenyl)-

pi peri di ne-4-carboxylic acid (comercially available) 538. 4 18 1
i"--%-C 4\ L-> 477. 61 4-Phenyl-1|-(4- yrrol-1-yl- benzoyl)- ri pipe

di ne-4- vwardoowbisc acid ((S)-1-phenyl- ethyl)-am de 4CPHEa§IbOFFer i di ne- 4-
carboxylic acid ((S)-1- phenyl-ethyl)-am de; conpound with trifluoro-acetic
acid (intermediate 4) and 4 poi-1-yl-bénzoic acid (comrercially avail abl e)
478. 3 WD 2010/ 106081PCT/ EP2010/ 053417 -32- No structure MV Systematic
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and 6- In analogy to the procedure described for the synthesis of intermediate 1 further aryl-piperidine-

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 HC] yielding the respective hydrochloride

salts.
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Intermediate 15

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

hydrochloride
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1} 4-Cyelopentvl-piperidine-1,4-dicarboxyvlic acid 1-tert-butvi ester 4-ethvl ester
’ 0
__]_ >*N o
Q
)

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

5 charged with 3.29 mL disopropylamine 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 i 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 of 4.5 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,SOy, filkered and concentrated under vacuum. The crude

15 product (vellow 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 colouriess viscous oil. MS ISP (m/e): 326.3
[(M+H)'T.

1) 4-Cvclopentvl-piperidine-1.4-dicarboxvlic acid mono-tert-butvl ester

Y o
)
0 X
In a 250 mL round bottom flask with a magnetic stirrer, 5.4 g (16.7 mmol) 4-cyclopentyl-
piperidine- I ,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



i m dazol -1-yl -benzoic acid (comercially available) 479. 2 32 0,---, Ho-4.
r-M-c 4/ ,----,,  ------ , _ L? 495. 64 4-Phenyl-1 -(4- thiazol-2-yl-
benzoyl ) - piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de

4- Phenyl - pigperd/dsese- 4- car boxylic acid ((S)-1- phenyl -rtimsnamide;
conmpound with trifluoro-acetic acid éi nternedi ate 4) and 4-

t hi azol - 2-yl -benzoi ¢ acid (comerci al-k3 avail able) 496. 3 33 0j o E--c 495.
62 1-[4-(2-0xo- pyrrolidin-1-y1l)- benzoyl]-4- phenyl - piperidine-4-

car boxyieflox & itatal(of S)dags- Pheethbnol puhyemovadimiahd reRitemychixpirpens dilutel-with

co oy L LS b B SHMG FAROREEL LR A Loro-acet
( conmer giidifitd/wily 6 habl WHAWSpH4E2. A white precipitate formed and after addition of 200 mL

cthyl acetate: THF 1:1 the white gelatinous suspension was filtered through a membrane filter.

5 The aqueous layer from the filtrate was separated and extracted once with 100 mL ethyl acetate.

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

product (2.54 g, yellow viscous oil) was purified over silica chromatography cluting 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+HY].

i} 4-Cvciopentyl-piperidine-4-carboxylic acid [(8)-1-(4-fluoro-phenyD-ethvl]-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-butyt ester and (S-)-1-

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

Intermediate 16

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

20 i) Piperidine-1.4-dicarboxylic acid 1-tert-butyl cster 4-(2-methyl-allyl) ester
o _
Q
X° |

Under mert 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 (0.6 mmol)

DMAP and 11.5 g (60 mmol) 1-(3~dimethylaminopropyl)-3-cthylcarbodiimide, 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 mixttre was

concentrated under vacuurn, 1solute-HM-N was added and evaporated to dryness. The residue



7"---?2 T-----./ i--- 07 1 ---, 479. 58 4-Phenyl-1-(4- [1,2,4]triazol-1-

yl - benzoyl ) - 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 WigtAniresdsk uor o- acetic acid (intermedi ate 4) aad/EP2610/653417
[1,2,4]triazol-1-y1- benzoic acid (comrercially available) 480. 3 WO

2010/ 106081PCT/ EP2010/ 053, 117 -36- No2%tructure MN Systematic Name starting
materials MW(MH +) 35 (-) Q4,0 K- 0 480. 57 1-(4- [1, 3, 4]0xadi azol -

2- y| - bewmzxqyatified ovqphgny blutigg peh helitae-add chal dvoteyd th gichtafbr ¢(Bpratiophethy| -

hyl ) - am,de 4- Phenyl - pi i di,pne-.4- | i ' S)-1-
homy! “EPHGT Pt B e B e B D i R e oo bR o S AR ke o )
and 4- 0k By¥-engdi azol - 2-yl - benzoic acid (comercially available) 481. 3
36 4111 \ 577. 67 1-14-Methyl-2-(4-

1) 4-(2-Methvl-allvD}-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°C17.7
mL (28 mmol) 1.6 N butyllithium/hexane-sohution 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 hight yellow reaction solution was cooled fo

15 5°C, dropwise 50 mL 2 N aq. HCl was added, stirred for 10 min and 100 ml. water and 100 mL
ethyl acetate was added. The agueous layer was separated and extracted once with 150 mL ethyl
acetate. The organic layers were washed twice with 200 mL brine, dried over Na;SQy, filtered
and concentrated under vacuum, The residue was purified on stlica 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 (mv/e): 282.5
[(M-+H)".

iii) 4-(2-Methyl-allyD-piperidine-4-carboxvlic acid [(8)-i-(4-fluoro-phenyl)-cthylj-amide-

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

25 (S-)-1-(4-fluorophenyljethylamine through coupling with HATU, in DMEF/DIPEA followed by -
removal of the tert.-butyl oxycarbonyl group with TFA in DCM and liberation of the free amine
with NaxCOs. ag.. MS ISP (m/e): 305.2 [(M-+H)'].



trifluoronethyl- phenyl)-thiazole- 5-carbonyl]-4- phenyl- piperidine-4-
carboxylic acid ((S)- 1 -phenyl- ethyl)-am de 4-Phenyl -pi peri di ne- 4-
carboxylic acid ((5)-1- phenyl-ethyl)-am de; conpound with trifluoro-acetic
acid (inteomdiais: 4) and 4- nethyl-2-(4- trifl uor onme®liglEr2010/053417

phenyl ) -thi azol e-5- carboxylic acid (comrercially available) 578. 2 37 /- \
Cr? 540. 11 1-[1-(4-Chloro- phenyl) 22%- di net hyl - 14 pyrrol e- 3-
carbonyl]-4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl-

et hyl ) -lmtergedistheny| - pi peri di ne-4- carboxylic acid ((S)-1-

h | - I -am gde; b £l d d
Snﬁ”{ el TL ionS RTS8 Hehdihghia' 1h 03T ol oo™ car bowyl 1 ¢ acid

(conmer |1y available) 540. 2 38 .) 22Cr "--2-A ---)N--N,-,-.- c<1L 11
c_T7\ 488}”%2 4- Phenyl -1 -(5- phenyl-pyridine- 2-carbonyl)- piperidine-4-
car boxyling-®acid ((5)- | -phenyl- ethyl)-am de 4-Phenyl -pi peri di ne- 4-
carboxyli¢ acid ((5)-1- phenyl-ethyp-am de; conpound with trifluoro-acetic
acid SN

I -
o} o}

1) 6-Chlorocarbonyl-nicotinic acid methy] 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-Methoxvcarbonyl-nyridine-2-carbonyl) acetarmde oxime

To a solution of 6-chlorocarbonyi-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

.« Qrganic layers were combined, dried over Na;SOy, 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)"].

i) 6-(3-Methvl-[1.2.4Joxadiazol-5-v[I-nicotinic acid methy] ester

15 To a solution of O-(3-methoxycarbonyl-pyridine-2-carbonyl) acetamide oxime (113 mg, 0.476
mmol) in dry tetrahydrofuran (1 mL) was added a solution of tetrabutyl ammontum fluoride in
tetrahydrofuran (1M, 0.274 mL, 0.953 mmoij. After 12 h at room temperature brine was added.
The aqueous phase was extracted with ethyl acetate, the organic layers were combined, dried
over NapSQs, 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-methy!-{1,2,4Joxadiazol-5-yl)-nicotinic acid methyl ester.

iv) 6~{3-Methvl-[1.2.4loxadiazol-5-v])-nicotinic acid

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

cooling with 2M HC1 solution. The solvents were evaporated under reduced pressure, co-



(internediate 4) and 5- phenyl-pyridine-2- carboxylic acid (commercially
avai l abl e) 490. 4 WD 2010/ 106081PCT/ EP2010/ 053417 -37- No structure MV
Systematic Sy Nane starting materials MW (IVWH +) 39 0--C)..----. -, HNI4
(..k---? wo201048881 57 4- Phenyl -1-(6- [1, 2, 41tri azol - 1PCYIEPRRipPTHTe- 3-
carbonyl)- piperidine-4- carboxylic acid ((5)-1-phenyl- ethyl)-am de

4- Phenyl - pi peri di ne-4- carboxylic aci#-((S)-1- phenyl -ethyl)-ani de;
conmpound with trifluoro-acetic acid ( internediate 4) and 6-

[ 1, 2, 4]avepcaatod thieotimesniithapiupheand cliridd (edamnizhcieetiviny The agifl atgh eyed4gide i 40

?--/- .2L... EN.C ! 1. 4 4-(4- tetrazol-1-yl- benzoyl)-
pi peri &ﬁ%gqxﬁgeagéor '(%(sfl)%%cmg%)i‘ @{?@W%ﬁ i’henyl - ethyl)-am de b
4- Phenyl - pi peri di ne-4- carboxylic acid ((5)-1- phenyl-ethyl)-am de;
conpoungtdichiate 18

6—-(1,1-Di0x9~1&6-t§1iomorphokin~4~yl)-nicotinic acid

O
(\é;o
G N\)

Q A
5 ]
i) 6-(1.1-Dioxo-125 -thiomorpholin-4-vI)-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-1 2°-thiomorpholin-4-y1)-nicotinic acid methyl ester. The aqueous phase
was extracted with ethyl acetate, the combined organic phases were dried over NaySQOy, 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

aster,

15 i) 6-(1.1-Dioxo-115-thiomorpholin-4-y)-nicotinic acid

To a solution of 6-(1,1-dioxo-12%thiomorpholin-4-yh)-nicotinic acid methyl ester (156 mg, 0.577
mmol) in methano! (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 watcr was evaporated and the residue dried in high
20 vacuum to give 6-(1,1-dioxo-14°-thiomorpholin-4-yl)-nicotinic acid which was used crude for

the next step.

Example 1
1-{'4~(1,I-Dioxo-1Jf-thiomorphoﬁn-4—yl)~benzoyl}—4—(4—ﬂuo ro-phenyl)-piperidine-4-



trifluoro-acetic acid (internediate 4) and 4- tetrazol-1-yl-benzoic acid
(commrercially available) 481. 3 41 9 .0-,) () OK O 494. 59 1-[4-(5-Methyl -
[ 1, 2. 4] oxadi azol - 3-y1l)-benzoyl]-4- phenyl- piperidine-4- carboxylic acid
((S) - 1- pivemgdie/rsodiy| ) - ani de 4- Phenyl - pi peri di ne- 4- ca?%‘x‘%}ﬁ“@’séi'é?d ((5)-i-
phenyl -et hyl ) -am de; conpound with trifluoro-acetic acid (internedi ate 4)
and 4- (5-nmethyl- [1,2, 4]oxad|azol 32y1) ben20|c acid (commercially

avail abl e) 495. 4 42 ,r. R P 28 4- Phenyl - 1- (4-
[1,2,4]triazol - 4- y|caﬂw@ﬁzbyaic)d [(S}awérﬂpawbhwi)@é‘mbwr ¢ acid
((S)-1-phenyl - ethyl)-am de 4&Phenyl pi peri di ne-4- carboxylic acid ((5)-1-

phenyl - et hyl)-am de; conpound h trifluoro-acetic acid (internediate 4)
and 4- [1,2,4]triazol-4-yl- be cig (commercially available) 480. 3
WO 2010/106081PCT/EP2010/053411> structure NNVSNStenHtIC Nane

starting materials MWV (IVH

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 {riethylamine (53 pL, 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 [(8)-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 ge! column to yield 31 mg 1-[4~(1,1-diox0-11’-thiomorpholin-4-yl)-benzoyl}-

10 4-(4-fluoro-pheny)-piperidine-4-carboxylic acid [(S)-1-{4-fluoro-phenyl)-ethyl]-amide. MS ISP
(/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 [(5)-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
Syst tic MW
No structure MW ystematic starting materials {(MH
Name +)
4-Phenyl-piperidine-4-
o | S
o carbonyl}-4- ; L

, . compound with
g O 488, ip};ieggrf e- A trifluoro-acetic acid | 489.
p2g | PpenameT (intermediate 4) and | 3
Y ‘Z"(‘rsl;off’lffzcid biphenyl-4-carboxylic
- pheny acid (commercially
cthyl)-amide available)




+) 43 7----- , 0-0,0 494. 59 1 -[4-(3-Methyl- [1,2,4]oxadiazol -
5-y1) - benzoyl] - 4- phenyl - piperidine-4- carboxylic acid ((S)-1 -phenyl -

et hyl ) -am de 4-Phenyl - pi peri di ne-4- carboxylic acid ((S)-1-
phenyl - et Wy iemonisde; conmpound with trifluoro aceti c awitErRdnosxMedi ate 4)
and 4- (3-nmethyl- [1,2,4]oxadi azol - g - ben20|c acid (comrercially

avail able) 495. 4 44 r 0-Kz c" 490. 6234-Phenyl-1 -(4- pyrimdin-5-yl-
benzoyl)- pip eridine-4- carboxylic acid ((S) 1- Dhenvl- ethyl)-am de

4- Phenyl - piiperi di ne-4- carbpxylilc Sgﬁ&% - phenyl - et hyl ) - ani/iilé;

conpoundNgv t h t r skdcwesr 0- acel MWaci d ennedisadréing maaexdhid- | (MH
pyrim di n-5-yl -benzoi ¢ aci d| (conmner ci avallable) 491. 3 45 Q%LII YhQ
557. 62 4-Phenyl- 14445- tr|fluoronethyl- pyridimedyipleridbenzayl k .

i i di neq 4- | i 1- phenyl - .
pi peri di ne carboxylic ac|d ((S)I e (%-Cehrl]g/ro- eibgmbgy;@rgbi@e{(s) 1

phenyl)- phenyl-ethy])-amide;
T cyclohexanecarbo tﬂgﬁf{iizgtglﬁid
3 b 529. Hy]]-4-pheny1_ . : i 529

a1 42 piperidine-4- {(intermediate 4) and 4-
carboxylic acid (4-chloro-phenyl)-
({S)—i—y henvi- cyclohexanecarboxylic
el acid {commercially

ethyl)-amide

available)
4-Phenyl-piperidine-4-
d 1-(3'4'-Dichloro- Ca;};(;lx"{i:hai;?agié“%"
¢ biphenyl-4- phenyt-ethylj-amidcs
i O pueny : compound with
i, carbonyl)-4- comp o
557 hervl- trifluoro-acetic acid 557
4 Q 51 8. ; iriedgie_ 4. (intermediate 4) and y :
a Cg rgox lic acid 3' 4’-dichloro-biphenyl-
S DoxY 4-carboxylic acid
((8)-1-phenyl- {commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
o ) . carboxylic acid ((8)-1-
4-Phenyl-1-(4 phenyl-ethyl)-amide;

N Q trifluoromethyl- J with
biphenyl-4- compound With
tnfluoro-acetic acid

5 é N 996 carbonyl) g rediate 4) and 4 | OO

625 iperidine-4- k >
=Y cSron lic acid trifluoromethyl-
F ' biphenyl-4-carboxylic
((S)-1-phenyl- P )
ethyl)-amide acid (commercially
w available)
4-Phenyl-piperidine-4-
o 4-Phenyl-1-(4- carboxyvlic acid ((S)-1-
¢ pyridiz-:l-ylw phenyl-cthyl)-amide;
NH benzoyl)- compound with
6 Ny 489. I eridgle_z;_ trifluoro-acetic acid | 490.
616 Py o (intermediate 4) and 4- 3
7N carboxylic acid e 1 ‘
== ({S)-1-phenyl- pyridin-2-yl-benzoic

acid (commercially

ethyl)-amide available)




4- Phenyl - pi peri di ne-4- carboxylic acid ((S)-1- phenyl-ethyl)-am de;
conpound with trifluoro-acetic acid (intetinediate 4) and 4-
(5-trifluoronethyl- pyridin-2-yl)- benzoic acid (conmercially avallable)
558. ‘1 46W0 21040608) 501. 71 1-(1-Cycl ohexyl - piperi di meTdrzaanssanyl ) - 4-
phenyl - pipridine-4- carboxylic acid ((S)- 1 -phenyl- ethyl)-am de

4- Phenyl - pi peri di ne-4- carboxylic aci-@®((S)-1- phenyl -ethyl)-amn de;
compound with trifluoro-acetic acid (internediate 4) and 1-

cycl ohexyl 1 pi peri di ne- 4-carboxy|u:figdt&connercially avai | abl i@y 502. 4

WO 2010/N®6081PCRERA10/ 0534 MIN - |3 uct ur etavyiag armdrias MV (NeHre
starting terials 4-Phenyltpiperidi e carpboxylic acid ((S)-14
phenyl -ethyl L=am de; conpound wth trifluoro-aggthksyldeietidinglantier nedi ate 4)
and 4- pyri @ 2- yI benzoj c acj d4 ggorr{rier}i:l al babeudc hable)-1-+) MM(M H
491. 2 enyl-1-(4- phenyl-ethyl)-amide;
pyridin-4-yl- .
\ benzoyl)- .compound fmth-
7 "*'b 489. R triffuoro-acetic acid | 490.

) 616 Cslfgz‘:;‘f;; . | (intermodiate 4) and 4- | 2
3 pyridin-4-yl-benzoic

- ((S)-1-phenyl- . .
N , : acid (commercially
cthyl)-ammde available)

4-Phenyl-piperidine-4-
(4. . carboxylic acid ((S)-1-
o — i (4-Morpholin- phenyl-ethyl)-amide;
“yl-benzoyl)-4- compound with

g ™ 497, : I; I;ie;ﬁ; i triffuoro-acetic acid | 498.
W 635 P g lic acid (intermediate 4y and 4- | 4
(\_} C(E(LTS)O? Y ;}C aci morpholin-4-yl-benzoic
eth;fl)“?arz?ge_ acid (commercially
available)

compound with

4-Phenyl-piperidine-4-
( i : o AT Y. | carboxylic acid ((S)-1-
O N*: 1[4 (}1,?36?10)(0 phenyl-ethyl)-amide;

. thiomorpholin-4- £t o
1)-benzoyl]-4- trifluoro-acetic acid
9 <N:> 545. | ¥ ohonyl- (infermediate 4) and 4- | 546,
7o 7 piperidine-4- (1,1-dioxo-126- 2

thiomorpholin-4-y1}-

carboxylic acid ) )
Y benzoic actd

((S)-1-phenyl-

e {(commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
. 1-(6-Morpholin- carboxyhic acid ((S)-1-
u L henyl-ethyl)-amide;
o 4-yl-pyridine-3- phenyl-etiyl)-ar
" s carbonyl)-d- compound with
Al /" 498 henvl- trifluoro-acetic acid 499
10 N ‘ _pheny (intermediate 4) and 6- '
<~3 624 piperidine-4- morpholin-4-yl- 4
J carboxylic acid '

nicotinic acid
(commercially
available)

((S)-1-phenyl-
cthyl)-amide




47 er) (z f\__) 490. 61 4-Phenyl-1-(4- pyrimdin-2-yl- benzoyl)-

pi peridi ne-4- carboxylic acid ((S)- -phenyl - ethyl)-am de 48 I' -,". -
4-Phenyl -1 -[ | -(4- trifluoronmethyl- rimdin-2-
ni peri di n&o401086®81 car bonyl] 64 piperidine-4-

pyy1l)-

car b 8KYIEPRO1GBI3¢L7

((S)-1-phenyl - ethyl)-am de 4-Pheny|-§a
£39-

peri di ne-4- carboxylic acid ((S)-1-

phenyl - et hyl ) -am de; conpound with fluoro-acetic acid (internedi ate 4)
and 1- (4-trifluoronethyl- pyri 'din 2- vl)- Iin@ridinP-A-rarhnyvlir aci d
(comercially available) 566. 34 nc \ | 479. 58 4-pPherY¥ 1-(2-
phenyl - Né [1,2,8ﬁmwwazole-4MV%drb rld%nénﬂﬁmﬁahbbxyﬁ aci d
((S)- 1 -phenyl - ethyl)-ani|lde 4-Pheny plperldlne-4- car boxyl iic *cid
((S)-1- phenyl-ethyl)-am de; conpound wi t h trii #Pharydparestine-4aci d
(i nt er medi u@ip) and 2- phenyl-2H, [ 1 2, 311 rilazobexde aartspiyllic acid
(commerci al | aiY,abt e) eny ) phenyl-ethyl)-amide;
piperidin-1-yl- compound with
b benzoyl)- oy C
. 495. seridine 4 trifluoro-acetic acid 496.
" \ 663 pﬁeﬂ'fw‘id (intermediate 4) and 4- | 4
Q cag Of Y ;C 30; piperidin-1-yl-benzoic
((8)-1-phenyl- acid (commercially
ethyl)-amide availablc)
4-Phenyl-piperidine-4-
. _ carboxylic acid ({(S)-1-
oy A 4-(1;hzns.yg1- phenyl-ethyl)-amide;
q h PREE A :
LA LA M tetrahydro-2H- compound with
T, L 12 Thimvridinyl trifluoro-acetic acid
g 496, [ ’5, ] 1pbyl'1 11ny ] (intermediate 4) and 497 .
12 65 o d‘.’“y 3 3,4,5,6-tctrahydro-2H- | 4
piperiaine-a- [1,2bipyridinyl-5'-
ca rboxylic acid carboxylic acid
((S)-1-phenyl- (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
carboxylic acid {(8)-1-
/\\ —~ /?\(}\N 4-Phenyl-1-(2- phenyl-ethyl)-amide;
NN piperidin-1-yl- compound with
j{'l »\j pyrimidine-5- trifluoro-acetic acid
13 <\J} 497. carbonyi)- (intermediate 4) and 2- | 498.
64 piperidine-4- piperidin-1-yl- 4
carboxyiic acid pyrimidine-5-
{{(S)-I-phenyl- carboxylic acid
ethyl)-amide {commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid ((5)-1-
1 . 17[4"€4".M?h3{1" phenyl-ethyl)-amide;
O ~ pq;rdzmi 3 )- compound with
M‘ﬂ N enzoyl]-4- trifluoro-acetic acid
S s 510. phenyl- . . 511.
14 - L (intermediate 4) and 4-
68 piperidine-4- _ . . 4
o (4-methyl-piperazin-1-
carboxylic acid y1)-benzoic
((S})l-}i-p her‘lg_l— acid (commercially
cthyl)-amide available)




480. 3 50 C -t 0- | ,", 564. 65 4-Phenyl-1-(5"- tfi fluorornethyl- 3,4,5, 6-
tetrahydro-2H [ 1, 21Thi pyridinyl- 4-carbonyl)- piperidine-4- carboxylic
acid ((5)-1 -phenyl- ethyl)-am de 4-Phenyl - pi peridi ne-4- carboxylic acid

((S)-1- pwermyioieetayl ) - am de;
(internediate 4) and 5' -
[1, 2] bi pyridi nyl-4-

conpound with trifl uor oP&EEPRYVETHY .
trifluoronet hgl- 3,4,5,6- tetrahydro-2H
carboxylic acid (Zomercial ly avail abl e) 565. 3 WO

2010/ 106081PCT/ EP2010/ 053417 -40- No structure MANSystematic Nam= starting
materials MWPAH +) 51 1o 72 . , Ni 55}%‘:&]]?&%0 (i -I\/Ethyl [ ,41bM peridi nyl
-4-carbdiyl ) - 4- phewd - pi peddi ne- %g oxy|l i (stzaﬁhgln(a(t@)alﬂ- pH -
et hyl ) -am de 4- Phenyl - pi perii di ne-4- carboxylijc acid ((5)-1-
phenyl -ethyl ) -am de; conmpound wiith trifl uor o-jag@hewyl-adictidine-4-
_ carboxylic acid ((S)-1-
P /KR 41;;22:2;:;11: phenyl-ethyl)-amide;
T A | e | oo
N 497. carbonyl)- . : 498.
15 7 A (intermediate 4) and 1-
64 piperidine-4- oDyl 3
' carboxylic acid o Y .
((S)-1-phenyl- pipex‘"zdmeﬂ-carb.oxyhc
ethyl)-amide acid (commercially
¥ available)
4-Phenyl-piperidine-4-
o 4-Phenyl-1-{1-(4- carboxyhg acid ((S.)%-»
P : ) phenyl-ethyl)-amide;
ST trifluoromethyl d with
[ o \/kf\ pheny!)- COMpOoun: Wlt '
(M eridino-d- trifluoro-acetic acid
16 b 563. P — (intermediate 4) and 1- | 564.
66 carbonyl]- (4-trifluoromethyl- 4
piperidine-4- Y
L phenyl)-piperidine-4-
carboxylic acid hoxvlic acid
((S)-1-pheny!- carboxylic aci
ethyl)-amide (commercially
v available)
4-Phenyl-piperidine-4-
1-[1-(4-Acetyl- | carboxylic acid ((S)-1-
N PN phenyl)- phenyl-ethyl)-amide;
o T piperidine-4- * compound with
=% W 537 carbonyl]-4- trifluoro-acetic acid | oo
17| ’ 7 phenyl- (intermediate 4) and 1- 4
piperidine-4- (4-acetyl-phenyl)-
carboxylic acid | piperidine-4-carboxylic
((S)-1-phenyl- acid (commercially
cthyl)-amide available)
4-Phenyl-piperidine-4-
carboxylic acid ({S)-1-
o 4-Phenyl-1-(4- henyl-ethyl)-amide;
J SAY pyrrol-1-yl- ’ 0031;1 ound with
LT D agg | beneoyh- ifluoro-acetic acid | 478
18 | O\ ° | piperidine-4- . . '
N 61 o (intermediate 4) and 4- 3
carboxylic acid o] -vl-benzoic
((S)-1-phenyl- by Y o1l
thyl)-amide acid (commercm y
ey ‘ available)




(internediate 4) and |'- nethyl- [1,41Thi pi peridi nyl-4-
(commercially available) 517. 4 52 ri 17e 490, 61 4-Phenyl-1-(2- phenyl -
pyri m di ne-5- carbonyl)- piperidine-4- carboxylic acid ((5)-1-phenyl-

et hyl ) - anwadeodamhginy| - pi peri di ne-4- carboxylic acid (PEYEF2010/853417

carboxylic acid

phenyl -et hyl ) -am de; conpound with trifluoro-acetic acid (internedi ate 4)
and 2- phenyl-pyri m di ne-5- carboxylﬁ@'acid (comercially available) 491. 2
53 489. 62 4-Phenyl-1-(4- pyridin-3-yl- benzoyl)- piperidine-4-
carboxylic acid ((5)-1-phenyl - Pth%$iﬁgghge 4- Phenyl - plpgrldlhéﬁwf
car boxyhioc| aci d {@Bjrel- pheriW et h costpotmgmageriaist r | {Mlbr 0- acetic
acid (internediate 4) and 4- pyr|d|n é’yl benzoi c_aci d (commerncithl |y
avai l able)] 490. 3 54 1-2 Cir-C |,1 506. 4-Phenyl-piperidine-4-
4-Phenyl-1-(6- | carboxylic acid ((S()i«l—
pyrazol-1-yl- phenyl-ethyl)-amide;
@lE}jL@ B pyridine-3- compound with
49 M . (i 4;3 f:a?'b.(()il'lyl)_:i ] _niﬂuoro:ace‘;ic ‘ac;d& 4%0.
piperidine (intermediate 4) an
carboxylic acid pyrazol-1-yl-nicotinic
((8)-1-phenyl- acid (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
. ! {5 ~(4-Chloro- phenyl-ethyl)-amide;
Slgaw phenyl)-furan-2- compound with
\:::ﬁ\ R d carbonyl}-4- - 1 i acid
% 513 henvl- trifluoro-acetic act 513,
20 ' DI d'y 4 (intermediate 4) and 5- 4
04 1 Pieridined | 4-chloro-phenyl)-
CATOXYLC 867 furan-2-carboxylic acid
((S)-1-phenyl- Sl
hyl)-amide (commercially
ethy available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
P 0 4-Phenyl-1-(2-p- phenyl—ethyl)—amide;
A ) tolyl-thiazole-4- compound with
@ a 509 carbonyl)- trifluoro-acetic acid | £
21 67 ' piperidine-4- (intermediate 4} and 2- 3 '
carboxylic acid p-tolyl-thiazole-4-
((S)-1-phenyl- carboxylic acid
cthyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid ((5)-1-
NS N LG_GX&ZOE_-S_MYE“ phenyl-ethyl)-amide;
O T benzoyl)-4 :
W L/Y\ henvl compound with
N | 479. P eély N 4 trifluoro-acetic acid | 480.
22| (S 58 pipertaine-a- (intermediate 4) and 4- | 3
carboxylic acid .
: oxazol-5-yi-benzoic
((S)-1-phenyl- . .
thol 4 acid (commercially
ethyl)-amide available)




62 1-(4'-Fluoro- biphenyl-4- carbonyl)-4- phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl -pi peridi ne-4-
carboxylic acid ((S)-1- phenyl-cthyl)-am de; conpound with trifluoro-acetic
acid (intsiomsdi/msei14) and 4' - fluoro-bi phenyl -4- car becpiiri@esid17
(comrercially available) 507. 3 WO 2010/106081PCT/EP2010/053417 -41- No
structure MW Systematic hbne starting3faterials MW (M-1 4.) 55 e 3 r 513 .

64 1-(4'-Cyano- bi phenyl -4- carbonvl) 4 Dhenvl pi peri di ne-4- carboxylic
acid ((S)-1-phenyl - ethyl )- am de 4 ! p| peri di ne-4- car boxyM¥¢ faci d
((5)-1- Rdenyl - esinyprani de; Mw'poun H.ﬁ tr| f| uerrtngoeitértalaci dMH
(intermedi ate 4) and 4' - cyano-bl phe carboxylic acid (coammgrgially
available) [514. 3 56 N | -t---- ---- 1- - - - N4 phenyl-piperitind 89,
(rj carboxylic acid ((S)-1-
j)v 4-Phenyl-1-(3- | phenyl-ethyl)-amide;
EA\] . /}// phenyl-isoxazole- compound with
A % 479 S-carbonyl)- trifluoro-acetic acid 480
- 23 @—( b 5g | Piperiding-4- (intermediate 4) and 3- | "™
carboxylic acid phenyl-isoxazole-5-
((8)-1-phenyl- carboxylic acid
ethyl)-amide {commercially
available)
4-Phenyl-piperidine-4-
4-Phenyl-1-(5- carboxylic acid ((S)—I‘-
o~ idin-2-yl- phenyi-ethyl)-amide;
Ly }_ / } ?:0 hene.2. compound with
\<Jﬂ o = 495 carli)aonyi)- trifluoro-acetic acid 406
24 ' A (intermediate 4) and 5- '
64 piperidine-4- s . 4
L pyridin-2-yi-thiophene-
- carboxylic acid L
2-carboxylic acid
((S)-1-phenyl- -
ethyl)-amide (commercially
o available)
4-Phenyl-piperidine-4-
1-(4-Tmidazol-1- carboxylic acid ((S)-]-
— j \/ . phenyl-ethyl)-amide;
T = yl-benzoyl)-4- ' )
L) -y — compound with
25 fﬁﬂr‘? o = | 478. ; I:ari di:;e— A trifluoro-acetic acid | 479.
A 6 PIpericine="- (intermediate 4) and 4- | 3
carboxylic acid - .
imidazol-1-yl-benzoic
({S)-1-phenyl- . y
ethyl)-amide acid (commercmil.y
available)
4-Phenyl-piperidine-4-
O 1-}3-(4-Methoxy- | carboxylic acid ((S)-1-
» phenyl)- phenyl-ethyl)-amide;
O AR isoxazole-5- compound with
" carbonyl]-4- trifluoro-acetic acid
26 ! Sé) ,? ’ phenyl- {intermediate 4) and 3- 5310'
d piperidine-4- | (4-methoxy-phenyl)-
carboxylic acid | isoxazole-5-carboxylic
((S)~1—phen_yi~ acid (commercially
cthyl)-amide available)




62 r 1-(4
acid ((S)-

- Cyano-
1- phenyl -

et hyl ) -am de 4- Phenyl - pi pendi ne- 4-
((S)-1- phenyl -ethyl)-am de;

bi phenyl - 4- carbonyl)-4- phenyl -

pi peri di ne-4- carboxylic
carboxylic acid
conmpound with trifluoro-acetic acid

(1 nt er redwatzelvd)ssand 6- phenyl -nicotinic acid (conmer @cailgryiavaiiiabl e) 490.

ate 4)

5- oxo-

357 .--* ,-,. G-) --)j, 497. 64 4-Phenyl-1-(1- pyrimdin-2-yl-
pi peri di ne-4- carbonyl)- piperidine-#- carboxylic acid ((S)-1-phenyl -
et hyl)-am de 4-Phenyl - pi peridine-4- carboxylic acid ((S)-1-
phenyl - et hyl ) - am de; conpound m@th_ rifluoro-acetic acid (i nt erM@di
and 1- No | m di nsticyte  pi per MV ne- 42X Xyl c atirtng omarmlci al{MH
avail able) | 498. 4 58 n,----1, 564. lIf—[l-(3,4- Di chl or o- pheny}) -
pyrrolidine-3- carbonyl]-4-] phenyl- piperidi ne4d4hepamnbRxyinta-aci d
((5)-1-phenyl - carboxylic acid ((S)-1-
. #Phenybl-(2- | i ethyl)-amide;
S pyridin-4-yl- P aes
~ o T, thiazole-4- compound with
/:>_<, €= triffuoro-acatic acid
AW 496. carbonyl)- . . 497.
27 A (intermediate 4) and 2-
63 piperiding-4- o . 3
L pyridin-4-yi-thiazole-4-
carboxylic acid o
carboxylic acid
{(S)-1-phenyl- .
ethyl)-amide (commercially
Y- available)
4-Phenyl-piperidine-4-
| eyt o | Sonsad (91
B R | pyridin-3-yl- oy
L)%z ?/\{"H/FK thiazoleA compound with
= ﬁ*{ y o e 140185~ trifluoro-acetic acid
AW 496. carbonyl)- -— . | A9T.
28 L (intermediate 4) and 2
63 piperidine-4- - . 3
L pyridin-3-yl-thiazole-4-
carboxylic acid e acid
(S)-1-phenyl- carboxy ic acid |
(--th N-ami d‘ (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
1-(6-Imidazol-1- | carboxylic acid ((8)-1-
N yi-pyridine-3- phenyl-ethyl)-amide;
§ \)‘*& J :» /"iN . carbonyi}-4- compound with
29 ’ﬁ\;—*:@\o ‘:»? 479. phenyl- trifluoro-acetic acid | 480.
b7 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-
carboxylic acid ((S)-1-
. 4-Phenyl-1-(4- Heacdior
P I . pyrrolidin-1-yl- phenyl-ethyl) arpzde,
L F\//E\'”/\ benzoyl)- compound with
30 | 7“”&5 /1 481. o d'y- 4 trifluoro-acetic acid | 482.
A 64 PIperiemea- (intermediate 4) and 4- | 4
carboxylic acid .y .
‘ pyrrolidin-1-yl-benzoic
((S)-1-phenyl- 4 -
ethyl)-amide acl (com@rma y
available)




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

phenyl - et hyl ) - am de;
and 1- (3, 4-dichloro-phenyl)-

conpound with trifluoro-acetic acid (internedi ate 4)
2- oxo- pyrrolidine-3- carboxylic acid

(conmer civabbyioaseasl abl e) 564. 3 WD 2010/ 106081PCTI EPRPOT/BPHBBHIAT- 42- No

structure MN Systematic Nanme st

1-(4' - Acetyl - biphcnyl- 4-

car bonyl ) -

artizg materials MV (MH +) 59 Q OC 530. 67

phenyl - pi peri di ne- 4-

carboxylic

acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-piperidinc-4- carboxylic acid
((S)-1- phenyl-ethyl)-am de; conpo '.Q tnifluoro-acetic ac
(i ntei mdi at e 4)stamdred’ - agelW - bi ﬁ%ﬁéﬁf@g - dar Hoxtyig wateeials (céMiercial |y
avai l able); 531. 2 60 530.| 67 1-(3'-£cetyl- bi phenyl- 4- carbont}) + 4-
phenyl - pneridinc- 4- ylitciacid ((S)-1-phehydnyl-pipbydihe-dm de
carboxylic acid ((S)-1-
— 4~Ph.en3;1—ll—(14 i phenyl-ethyl)-amide;
L p}{)ra,zo i {y ) compound with
_ 478.| POV 1 gifluoro-acetic acid | 479.
311 8 pxgem ;ne- . P (intermediate 4) and 4- | 2
C&; 0? Y ;lc aci imidazol-1-yl-benzoic
(« ﬂ?; [-p epg i acid (commercially
othyl)-amde available)
4-Phenyl-piperidine-4-
. carboxylic acid ((S)-1-
4-Phenyl-1-(4- phenyl-ethyl)-amide;
YT thiazol-2-yl- d with
L benzoyl)- compound with
= b, 495. o d'y 4 trifluoro-acetic acid | 496.
32| O\ 64 p1£er1 ;m" X 4 | (intermediate 4) and 4- 3
cag 0; Y ;10 d'ci thiazol-2-yl-benzoic
( g“ 1-p er.lg - acid (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
carboxylic acid {(5)-1-
g 1-[4-(2-Ox0- .
P [oligiinﬂ ;:0 1y- phenyi—ethyl)-ar_mde;
PPy P yi;r i 4}/ compound with
e en}zloy ]{ i trifluoro-acetic acid 496
33 | 8 49%. P i?.y- 4 (intermediate 4) and 4- 4 '
62 ngcm 11pe- . q (2-oxo-pyrrolidin-1-
c-arS 0;( Y ;'10 ac; yl)-benzoic acid
« g'l_pr er}gn— (commercially
sthyl)-amide availablc)
4-Phenyl-piperidine-4-
carboxytlic acid ((S)-1-
- 4-Phenyl-1-(4- phenyl-ethyl)-amide;
(}\ [1,2.41triazol-1- compound with
— |-benzoyl)- trifluoro-acetic acid
Lo y y
34 W 4;39 ’ piperidine-4- {intermediate 4) and 4- 420'
, carboxyiic acid [1,2,4}triazo ln}c{yi-
((S)-1-phenyl- benzoic acl
ethyl)-amide (commercially
available)




4- Phenyl - pi peri di ne-4- carboxylic acid ((S)-1- phenyl-ethyl)-am de;
conpound with trifluoro-acetic acid (internediate 4) and 3'-

acetyl - bi phenyl -4- carboxylic acid (commercially avail able) 531.
(1-) 521.weeoiAa¢ds: Cyano- 3, 4,5, 6-
4-car bonyl ) -4- phenyl -

2 61, \
tetrahydro- 2H [ 1, 2EREBIRYHHY] -
pi peridinc-4- carboxylic acid ((S)-1-phenyl -

et hyl ) -am de 4- Phenyl - pi peri di ne- 4- c3§rboxyl ic acid ((5)-i-
phenyl - et hyl.)-am dc: conpound with trifluoro-acetic acid (internediate 4)
and 5'- cyano-3, 4,5, 6- tetrlahydrno @?— [}_Ijaﬁnghl pyridi nyl-4- caf 4 ic acid
(comer ¢ical | y avsiiuktalel €) 522MW4 | 6 1- ptoriiug Mategiads  pH ) -
i soxazol e-b- carbonyl]-4- phenyl- pi perl “di nc-14- carboxylic acid*
((S)-1-phepyl- ethyl)-am de 4-Phenyl - pi peri di néPhenyt-aipbodnt+e acid ((S)-1-
phenyl - et hyl ) - am de; conpound wijt h trj él uor o- acebixgliaedid (St er nedi at e 4)
and 3- (4-7l uoro ph@ . ,) lisoxazq [1 3 4]Oxa 1azo yi Izjﬁenylnethyg-am;de’
T, 2ylbenzoyl)-4- | _Compound with
"N’Z | -y ¥ trifluoro-acetic acid 481
35 LS 480. 1 phenyl- (intermediate 4) and 4- | *5"
57 piperidine-d- | by g o diazol2-yl-
carboxylic acid b - acid
enzoic aci
((S)-1-phenyl- (commerciall
ethyD-amide . Y
Y available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
QZOiF{ |-[4-Methyl-2-(4- | phenyl-cthyl)-amide;
m ; s@ trifluoromethyl- compound with
pheny!)-thiazole- trifluoro-acetic acid
A 5-carbonyl}-4- (intermediate 4) and 4-
36 v Sg; : phenyi- @ethyl—2-(4~ 5_;8'
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-
- phenyl)-2,5- phenyl-ethyl)-amide;
g K <‘> . dimethyl-1H- compound with
¢ H / pyrrole-3- trifluoro-acetic acid
1 540. carbonyl]-4- (intermediate 4) and 1- | 9540.
37 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-
5 4-Phenyl-1-(5- phenyl-ethyl}-amide;
!N; VLA g phenyl-pyridine- compound with
Q}T} ] KJ(\T‘(\?‘X\;\/\;J 489 2-carbonyl)- trifluoro-acetic-acid 490
38 =T 52 piperidine-4- (intermediate 4) and 5- | "™
carboxylic acid phenyl-pyridine-2-
((S)-1-phenyl- carboxylic acid
ethyl)-amide {(commercially
available)
|




WO 2010/ 106081PCT/ EP2010/ 053417
MWV Syst emati ¢ Name starting materials MW (IVH +) 63 O
: 509. 65 144-(2-0xo0- piperidin-l-ye- benzoyl]-4- phenyl- piperidine-4-
car boxyl iwoaabdodggid) - 1- phenyl - et hyl ) -am de 4- Phenyl - pFpEriodli/¢ped1] -
carboxylic acid ((S)-1- phenyl-ethyl)-amde; conpound with trifluoro-acetic
acid (inletnediate 4) and 4 (2-oxo- phﬁ%rldln | -yl) benwi c acid

acid (comrercially avail able) 498. 3
-43- No structure

(comrercially available) 510. 5 64 , -, i ?' 503. 65 1- (4'ﬁgy o-
No structure MW Sy;ematlc starting materials {MH
ame +)
4-Phenyl-piperidine-4-
‘ - carboxylic acid ({S)-1-
(\ -~ j é g%ﬂ;{)g; phenyi.—ethyl)»arpide;
,j\ \/ s e y,l—I;yri dine-3- _compound \_mth.‘
= % e i N trifluoro-acetic acid 481
39 | W 480.|  carbonyl) (intermediatc 4) and 6- | 70"
57 piperidine-4- 12 dMriazol] -vi- 3
carboxylic acid [t : ] nazo--y
((S)-1-phenyl- nicotinic %Gld
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
4-Phenyl-1-(4- carboxylic acid ((S)~i-
S /\.)\/\ tetrazol-1-yl- phenybeth.yl)-arplde;
LA S /A . benzoyl)- ‘compound “wnh'
a0 | T % = | 480. ineridine-d- trifluoro-acetic acid | 481.
\\j\ 57 PIperiaric== d (intermediate 4) and 4- | 3
carboxyikllc aci tetrazol-1-yl-benzoic
((8)-1-phenyl- acid (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
— /\ 1\ 1-[4-(5-Methyl- phenyl-ethyl)-armde;
( /j\/N [1,2.4]oxadiazol- compound with
(«}H\ : el T 3-yh)-benzoyl]-4- | trifluoro-acetic acid
41 w 494, phenyl- (intermediate 4) and 4- | 495.
59 piperidine-4- (5-methyl- 4
carboxylic acid | [1,2,4loxadiazol-3-yl)-
((8)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
L Lo, 4-Phenyl-1-(4- phenyl-cthyl)-amide;
/):Z\ I NN [1.2,4}triazol-4- compound with
% *N’N yl-benzoyl}- trifluoro-acetic acid
42 K\ I 479. piperidine-4- (intermediate 4) and 4- 4%0’
58 carboxylic acid [1,2,4}triazol-4-yl-
((S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)




bi phenyl -4- carbonyl)-4- phenyl -

((S) - 1- phenyl pi peri di nc- 4-
- 1- phenyl -

et hyl ) -am de 4- Phenyl

carboxylic acid
- pi peridine-4- carboxylic acid ((S)-1-

phenyl - et hyl ) -am de; conpound with trifluoro-acetic acid (internediate 4)
and 4' - awicoidziopisenyl - 4- carboxylic acid (conmerci al IpCrasrasiombdse) 504. 3
65 C cJ 539. 68 4-[4-Phenyl-4- ((S)-1-phenyl- ethylcarbanoyl)-
pi peri di ne-1- carbonyl]-3,4,5,6- tetra$ydro-2H P, 21Thi pyri di nyl -
5'-carboxylic acid am de 4-Phenyl - pi peridine-4- carboxylic acid ((S)-
phenyl - et hyl ) - am de; conpound mnthd$r|fl oro-acetlc acid (interd¥diiate 4)
and 5' - Narfbanpyindnds 5, 6- [ BIWah X 1, P1btapying ciantiald- (c@Hoxylic
acid (comercially avail ableg) 540 NH5 S 522. 646 1- +
[4-(5-1sopropyl - [1,2,4]oxad|azol- 3 y1) - benzoylBhedyl-pake@ite=4- g perijdi ne- 4-
carboxylic acid ((S)-1-phenyl - carboxylic acid (($)-1-
P “ 1-[4-(3-Methyl- phenyl-ethyly-anmiide;
‘L//\fch \,//i\‘/o\ [1,2,4]oxadiazol- compound with
;ﬂf’?{ e NLf 5-yl)-benzoyl]-4- trifluoro-acetic acid
43 S 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
cthyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
) ) carboxylic acid ({S)-1-
N N 4 ?heiﬂ_}&@l—_ phenyl-ethyl)-amide;
PSRy PYTIMICIR=Y compound with
Whah e Sl benzoyl)- . T
a4 | L L 1 490. piperiding-4- trifluoro-acetic acid | 491.
= 61 ‘ S (intermediate 4) and 4- 3
carboxylic acid idi b .
((S)-1-phenyl- pyrimi in-5-yl- enzoic
ethyl)-amide acid (commercially
y available)
4-Phenyl-piperidine-4-
carboxvlic acid ((S)-1-
— N 4-Phenyl-1-[4-(5- | phenyl-cthyl-amide;
PSP f\f,\\ trifluoromethyl- compound with
r’:f,"{ < "'“J‘Vi pyridin-2-yh- trifluoro-acetic acid
45 S © " | 557. benzoyl]- (infermediate 4) and 4- | 558.
62 piperidine-4- (5-triftuoromethyl- 1
carboxylic acid pyridin-2-yl)-
{({(S)-1-phenyl- benzoic acid
ethyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
arboxylic acid ((8)-1-
1-(1-Cyclohexyl- | “0 2% .
o~ )\/\ ;ipeg(c:ﬁne-;{-y phenyl-ethyl)-amide;
L/j I carbonyl)-4- compound with
o ]:J 501 h yl trifluoro-acetic acid 502
46 | LI | e, (intermediate 4) and 1 | %,
cgrgoxyﬁc acid cyclohexyl-piperidine-~
((S)-1-phenyl- 4-carboxylic acid
oth i)pamige (commercially
s available)




et hyl ) -am de 4-Phenyl
-et hyl ) -am de;
(5-1sopropyl -

phenyl
and 4-

Systenatlc

Nane

starting materials MWV(MH -9 495. 4 67 O-ty) () 494 .

- pi peridi ne- 4-
conpound with
[1, 2, 4] oxadi azol

_3_y1)_

carboxylic acid ((S)-1-
trifluoro-acetic acid (internedi ate 4)

benzoic acid (conmercially
avai | abl eyo5@B8/106881 WO 2010/ 106081PCT/ EP2010/ 053417 - 42CTHB2034/953€ur e MV

66

4- Phenyl - -(5- phenyl -t hi ophene- 2:-¥arbonyl)- piperidine-4- carboxylic
acid ((S)- 1 phenyl - ethyl)-am de 4 Phenvl piperidine-4- carboxylic acid
((5)-1- phenyl -ethyl)-am de; conp h trlfluoro acetic aci
(i ntermpiti at e 4) stangre5 phenyMW hl o car beteytingmatarhis( corfMiét ci al |y
available)] 68 9 W4 01 a ----111" - ,,0, S \---" 509. +67
1-N-(2-Met hyl - thiazol-4-y1)- benzoyl] 4- phemPhenyl-piperidine-4-
carboxylic acid ((8)-1-
~ A 4-1”.he.n)_d~1—(4- phenyl-ethyl)-amide;
T Ty pyrimidin-2-yl- :
LA L g benzoyl)- compound \_mth.
47 ffﬁ"éo | 490. o d'} 4 trifluoro-acetic acid | 491.
N g1 | DPWEHET | (intermediate 4) and 4- | 2
carboxylic acid S .
pyrimidin-2-yl-benzoic
((S)-1-phenyl- 4 ll
<thyl)-amide acid (commercially
o available)
4-Phenyl-piperidine-4-
, carboxylic acid ((S)-1-
o 4-Phenyl-1-[1-(4- phenyl-ethyl)-amide;
Sy trifluoromethyl- d with
L/j\‘\) LA A0 pyrimidin-2-y1)- compoun *_w}i .
o S i eridine.d trifluoro-acetic acid
48 e 565. p1pe;1 mtg ) (intermediate 4) and 1- | 566.
64 carbonyil- {4-trifluoromethyl- 3
piperidine-4- o s
L pyrimidin-2-yi)-
carboxylic acid L .
piperidine-4-carboxylic
((S)-1-phenyl- i o
ethyl)-amide aci (comer01a y
available)
4-Phenyl-piperidine-4-
carboxylic acid ((8)-1-
e 0 4-Phenyl-1-(2- phenyl-cthyl)-amide;
[ i/\P’J\f"N_ﬁ, \ phenyl-2H- compound with
@, _(: \0\/ =T [1,2,3]triazole-4- trifluoro-acetic acid
s 479. carbonyl)- (intermediate 4) and 2- | 480.
49 58 piperidine-4- phenyl-2H- 3
carboxylic acid [1.2,3}triazole-4-
((S)-1-phenyl- carboxylic acid
cthyl)-amide {commercially
available)
4-Phenyl-piperidine-4-
. carboxylic acid ((S)-1-
hi 4-Phenyl-1-(5* phenyl-ethyl)-amide;
Cs ~ L\'z/‘\ trifluoromethyl- compound with
s \/V/\:\&/ 3,4,5,6- trifluoro-acetic acid
/ T tetrahydro-2H- . . ,
) 564. | [1.2]bipyridinyl- | (niermediate 4) and 5 | gg
50 65 4-carbonyl)- trifluoromethyt-3,4,5,6- 3

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

cthyl)-amide

tetrahydro-2H-
[1,2"bipyridinyl-4-
carboxylic acid
{commercially
available)




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

4- Phenyl - pi peri di ne-4- carboxylic acid ((5)-1- phenyl-ethyl)-am de;
conmpound with trifluoro-acetic acid (internmediate 4) and 4-

(2- met hylwohimnedesy- y1)-benzoic acid (commercial |y avaiEaBI®YS3BII0. 4 69

R R B e “,, r-jcai-_-_/ Gil 492, 62 1-[4-(1-Methyl- 1H pyrazo
| -3-y1)- benzoyl]-4- phenyl- pipericdithe-4- carboxylic acid ((S)-1 -phenyl -
et hyl ) -am de 4- Phenyl - pi peri di ne- 4 car boxvl ic acid ((5)-1-
phenyl -et hyl ) -ani de; conpound wiit e lor o-jacetic acid (int diikdi at e 4)
and 4- (Nd | - met hyttuctueH- pyr az&#w |3 % I20i ¢ asiagtifcmaneiats al (MHvai | abl e)
493. 3 70 | --, "---Sr \ \ / 504 (2 Mir phol i n- 4-yl -t hiiazdpl e- 5-
car bonyl)-&-"phenyl - pi periidi ne-[4- carboxylic aphéhyl-pPrridine-phenyl -
ethyl)-ani de 4- Phenyl - pi perji di ne-4- carboxyl i ccasdalié b&) (&-1-
phenyl - et hyp- ani de; ¢ corrpound Wi tih {1y fsRg10- acefhbeylagiyll-amide;
‘“/IQ SUN (1,47 bipiperidinyl |  compound with
/’}{’ o L -4-carbonyl)-4- trifluoro-acetic acid
- 516. phenyl- {intermediate 4) and 1- | 517.
51 73 piperidine-4- methyl- 4
carboxylic acid [1,4"bipiperidinyl-4-
((S)-1-phenyl- carboxylic acid
ethyl)-amide {commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
{ 4-Phenyl-1-(2- phenyl-cthyl)-amide;
N%\\ﬁ)\?/\lﬂ-ff phenyl- compound with
& W T x/h»’\ pynm1dme-5- . . .
Ny VL) trifluoro-acetic acid
Yoo 400, carbonyl)- . . 491,
52 o (intermediate 4) and 2~
61 piperidine-4- o 2
. phenyl-pyrimidine-5-
carboxylic acid o
_ carboxylic acid
((S)-1-phenyl- 1l
thyl)-amide (commercially
ety available)
4-Phenyl-piperidine-4-
) 4-Phenyl-1-(4- carboxylic acid ((S.)-I.~
Ao phenyl-cthyl)}-amide;
" pyridin-3-yl- d with
Glo ¥ benzoyl)- compound Wi,
53 ) | 489. . d 4 trifluoro-acetic acid | 490.
@’2 | g2 | PIPINGMEST o termediate 4) and 4- | 3
carboxylic acid o :
pyridin-3-yl-benzoic
((5)-1-phenyl- ) .
thvl 4 acid (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
: carboxylic acid ((S)-1-
PR PN gf;ﬁ:&;if_‘ phenyl-ethyl)-amide;
e ’. H{“’J R/\/\l carbonyl)-4- %ompoundtwljch_ d
— J\ o A 506 phenyl- .tl'l tuoro-acetic ac1 507.
54 | : B (intermediate 4) and 4'-
62 piperidine-4- : 3
o fluoro-biphenyl-4-
carboxylic acid LR
carboxylic acid
{(S)-1-pheny!- .
thl ¥ {commercially
othyl)-amide available)




(intemediate 4) and 2 norpholin-4-yl- thiazol e-5-carboxylic acid
(comercially available) 505. 2 WD 2010/ 106081PCT/ EP2010/ 053417 -45- NO
structure MV Systenmatic Nanme starting naterials MW(IVH 4.) 71 508. 62

1- [ 4- ( 5- Ewlwydosoi{odgs2, 4] oxadi azol - 3-yl)-benzoyl]-4- pheyier2piopexidi ne- 4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl -pi peri di ne-4-
carboxylic acid ((S)-1- phenyl-ethyl )4bkm de; conpound with trifluoro-acetic

acid (internmediate 4) and 4- (5-ethyl- [1,2, 4]oxadiazol-3-y1)- benzoic acid
(comrercialily avail able) 509. 3 |72 * Nt,‘Ll/r " N'I?I'"N 1 494MV69
14442- Megtyl - 2Hstretwazol - 5- Wiy-| be ¥4- phempting pipeili etV
carboxylic|acid ((S)-1-phenyl- ethyl)- de +)
4-Phenyl-piperidine-4-
1-(4'-Cyano- carboxylic acid ((S)—I_-
A phenyl-ethyl)-amide;
Yy \(//\ biphenyl-4- .
N R § compound with
s 'l Cj\ carbonyl)-4- trifluoro-acetic acid
55 I =1513. ] phenyl- (intermediate 4) and 4% | 21+
64 piperiding-4- . 3
S cyano-biphenyi-4-
carboxylic acid o
carboxylic acid
((S)-1-phenyl- .
othyl)-amide (commercially
Y available)
4-Phenyl-piperidine-4-
1-{4"-Cyano- carboxylic acid ((8)-1-
9 biphenyl-4- phenyl-ethyl-amide;
//\/(; “y ' carbonyl)-4- compound with
56 | ) (aﬁﬂf\; 489. phenyl- trifluoro-acetic acid | 490,
v 62 piperiding-4- (intermediate 4y and 6~ | 3
carboxylic acid phenyl-nicotinic acid
((S)-1-phenyl- {(commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
. 4-Phenyl-1-(1- carboxylic acid ((§)~1_~
R Ll phenyl-ethyl)-amide;
YT pyrimidin-2-yl- .
[y N N o compound with
= TS h piperiding-4- trifluoro-acetic acid
N\ 497. carbonyl)- . : 498.
57 | o {intermediate 4) and 1- :
64 piperidine-4- R 4
. pyrimidin-2-yl-
carboxylic acid Lo :
piperidine-4-carboxylic
((S)-1-phenyl-— | " i (commerciall
ethyl)-amide : ¥
available)
4-Phenyl-piperidine-4-
-[1-(3,4- carboxylic acid ((S)-1-
. Dichloro-phenyl)- | phenyl-ethyl)-amide;
i )\,\;ﬁk N 5-0x0- compound with
F)_Q”W R /cs ’ pyrrohdine-3- trifluoro-acetic acid
58 5G4. 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)




4- Phenyl

- pi peri di ne-4-

carboxylic acid ((S)-1-

nhenvl

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

(2-nmet hyl-2Htctrazol -
73 41t NHwhldiobes: 508. 619 1-[4-(3-Ethyl-
5-y1) - benzoyl] - 4- phenyl -

et hyl ) -am de 4- Phenyl

pi peri di ne- 4-
- pi peri di ne- 4-

céd-boxyl i

c acid ((S)-1-

-ethyl)-am de; '

5-y1)-benzoic acid (comercially avail able) 495. 4
[ 1, 2, 41ox adita®odi6/053417
carboxylic acid ((S)-1-phenyl-

phenyl - et hyl ) - am de; conpound with trifluoro-acetic acid (internediate 4)
and 4- (3-¢thyl- [1,2,4]oxadiazol-§§ benzioi ¢ acid (conmer ci kA y
avai | ablpg | 509. &rigdred . 111MAWW1 - =Y matic” 5Qfhrtif@ thaterids (3-(MH hy! -
[ 1.2, 4] oxadi azol - 5-yl)-benzoyl]|-4- Sﬁgwy|- pi peridine-4- carboxylic acid
((S) - T- cyclohexyl- ethyl)-an|de 4-Phenyl - pmaipndhNeifridmalboXylic acid
((S%-l- gy:{ohgxyl-thyl)é anlﬁei }V@pggggﬁmntgmggkﬂ&ggﬁqﬁgqetlc acid
(i nternedi ate .,) a[{ (3- et hyl - biphenyli- phenyl-cthy)-amide;
L 7\) carbonyl)-4- compound with
k/ v trifluoro-acetic acid
\“ ) 530. phenyl- . . . | B31.
59 LT {(intermediate 4) and 4'-
_ 67 piperidine-4- ; 2
carboxylic acid acetyl-biphenyl-4-
carboxylic acid
({S)-1-phenyl- .
othyl)-amide {commercially
Y available)
4-Phenyl-piperidine-4-
‘ 1-(3-Acctyl- ca'krlboxizhi:hac?d ((S.{)i"]f“
e as biphenyl-4- | Pphenyl-ethyl-amide;
J$/ P bonvl)-d- compound with
= L p carbonyl) trifluoro-acetic acid :
S at 530. phenyl- . . 531,
60 L (intermediate 4) and 3'-
67 piperidine-4- L bi L4 2
carboxylic acid acetyl-biphenyl-4-
carboxylic acid
{{S)-1-phenyl- .
ethyl)-amide {commercially
available)
4-Phenyl-piperidine-4-
Ry carboxylic acid ((S)-1-
o HOCHRO- | phenyl-cthyl)-amide:
P Pl LR i
- ( RS tetrahiydro-2H- _compound th.
r’\,g i B trifluoro-acetic acid
b s [1.27bipyridinyl- | . . ,
(intermediate 4) and 5'-
521. | 4-carbonyl)-4- 522.
61 66 hevl- cyano-3,4,5,6- 4
; por;' diic— 4 tetrahydro-2H-
pIperidme-a- [1,2']bipyridinyl-4-
carboxylic acid .
carboxylic acid
({S)-1-phenyl- .
ethyl)-amide {(commercially
Y available)
4-Phenyl-piperidine-4-
1-[3-(4-Fluoro- | carboxylic acid ((S)-1-
%@ 9 phenyl)- phenyl-ethyl)-amide;
m ¢ isoxazole-3- compound with
° | carbonyl]-4- trifluoro-acetic acid
62 o phenyl- (intermediate 4) and 3- 4%8'
| piperidine-4- (4-fluoro-phenyl)-
carboxylic acid | isoxazole-5-carboxylic
{($)-1-phenyl- acid (commercially
ethyl)-amide available)




[ 1, 2, 4] oxadi azol -5y1)- benzoic acid (commercially available) 501. 4 WD |
2010/ 106081PCT/ EP2010/ 053417 -46- No structure MN Systematic Sy Nanme
starting materials MW (IVH -1-) 75 400 I11P3-yl)-benzoyll-4- 500. 639 1

44- (5- Met Wyl 201d/1bs@®@; 4] oxadi azol - phenyl - pi peri di ne- 4- reardroxylosaiacid ((S)-
| - cycl ohexyl - ethyl)-am de 4-Phenyl - pi peridi ne-4- carbocxbytiliecxacid t
((S)- 1 - e YYe hyi )- ami de. conpoutsr with triflnoro-acetic acid
(internediate 8) and 4- (5-net hyI [1 2 4] oxadl azol -3-y1)- benzoic acid
(comrercially avail able) 501. 4 I -- N 512. 582 [1KM 3- Met hyl -
[1, 2, 4] g¥di azol strfuiyl) - benz ] -4- pi p&fartlhd arderizar DOMH i c aci d
[(S)- -(4-fluoro- phenyl)tethylk 4 Phenyl - pi peri di ne-4- sganboxylic
acid [(5)-T- 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
., 0. e yl-ethyl)-amide;
Y Q piperidin-1-yi}- )
\J A, benzoyl]-d- cf:lompou:ad with ;
: Py trifluoro-acetic aci
63 QJJ& 509. . phc_an'yb {intermediate 4) and 4- 510.
65 piperidine-4- | L 5
- {2-oxo-piperidin-1-y1}-
carboxylic acid L
benzoic acid
((3:)1" i—phet_lgd— (commercially
ethyl)-amide available)
4-Phenyl-piperidine-4-
| ) {-(4'-Amino- carboxylic acid {(S‘?)-l'~
1 : phenyl-ethyl)-amide;
PEShe biphenyl-4- compound with
LT T carbonyl)-4- . RO
,{’j?,—\ o “ | g0 phenyl- .mﬂuom'—acet:c acid 504
64 | ° ' A (intermediate 4} and 4'- '
65 piperidine-4- o 3
. amino-biphenyl-4-
carboxylic acid L
carboxylic acid
(ngi“pjl;?gé- (commercially
- available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
D 4-{4-Phenyl-4- phenyl-ethyl)-amide;
(/‘p VOV\E ((S)-1-phenyl- compound with
e o ethylcarbamoyl)- | trifluoro-acetic acid
& f 5 e . . .
539 piperidine-I- (intermediate 4) and 5'- 540
65 68. carbonyl]-3,4,5,6- carbamoyl-3,4,5,6- 4 '
tetrahydro-2H- tetrahydro-2H-
[1,2"bipyridinyl- [1,27Tbipyridinyl-4-
5'-carboxylic acid carboxylic acid
amide (commercially
available)
4-Phenyl-piperidine-4-
carboxylic acid (S)-1-
1-[4-(5-Isopropyl- | phenyl-ethyl)-amide;
° ) [1.2,4]oxadiazol- compound with
o 3-y)-benzoyl]-4- trifluoro-acetic acid
66 7 522. phenyl- (intermediate 4) and 4- | 523.
“o/\i\( 646 piperidine-4- (5-isopropyl- 4
carboxylic acid | [1,2,4joxadiazol-3-yl)-
{{S)-1-phenyl- benzoic acid
ethyl}-amide (commercially
available)




(4-fluoro-phenyl)- ethyl]-am de; conpound with trifluoro-acetic acid
(internediate 2) and 4- (3-nethyl- [1 ,2,4]oxadi azol -5y1) - benzoi c acid
(comrercially available) 513. 4 77 4.0 NH . o041 512. 582 1 - ;5 Met hyl -

[ 1, 2, 4] oX¥6i28003P608B-y1) - benzoyl | - 4- phenyl - pi peri di né‘fﬁfﬂ’%‘ﬁ?/% Ylic acid
[(S)- 1 -(4-fluoro- phenyl)-ethyl]- am de 4-Phenyl - pi peridi ne-4- carboxylic
acid [(S)-1- (4-fluoro-phenyl)- et hyI"14-'am' de; conpound with
trifluqro-acetic acid (internediate 2) and 4- (5-nethyl-_[ 1

' 2, 41loxadi azol-3-yl)- benzaic acid feommpeci al ) y avai I abl e) 513¢W wo
2010/ 10838[LPCT/ ERREHE/ 05341 7MW 7- N?i,guct urle s@ydegmatarialawy IMH Nane
starting naterials MW (IVH 4) 78 14 0 "-l--. 563. 691 1 444%) - Di oxo-
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
4-Phenyl-1-(5- phenyl-ethyl)-amide;
O \J) :j I phenyl-thiophene- compound with
) § 494 2-carbonyl)- trifluoro-acetic acid 495
67 66 ’ piperidine-4- (intermediate 4) and 5- 4 ‘
carboxylic acid phenyi-thiophene-2-
{(S)-1-phenyl- carboxylic acid
ethyl)-amide {(commercially
available)
4-Phenyl-piperidine-4-
1-[4-(2-Methyl- carboxylic acid ((S)-L
N N thiazol-4-yl)- phen.yl.—ethyl)-amidc;
WA Kﬂ\// . compound with
' 4 S benzoyl]-4- trifluoro-acetic acid
T < 509 phenyl- trifluoro-aceti 510.
68 | 67‘ ' iveridine.d- (intermediate 4) and 4- | ©
D i | (2-mothyl-thiazol-4-
( (S)~1-3;)heny1~ yl)—benzoig acid
ethyl)-amide (commercially
Y available)
4-Phenyl-piperidine-4-
carboxylic acid ((S)-1-
! E;Eil"( Lj(;ligiygm phenyl-ethyby-amide;
OV, Pyt Y compound with
T e benzoyl]-4- : Ny
0 =/ 492 hemyl- trifluoro-acetic acid 493
69 | - ' _pheny (intermediate 4) and 4- '
62 piperidine-4- frol-1H i 3
carboxylic acid | (7methyl-1H-pyrazol-
((S)-1-phenyl- 3-yl)-benzoic acid
oth i)?amige (commercially
I available)
4-Phenyl-piperidine-4-
. carboxylic acid ((S)-1-
. P 1~(2-—M9rphoim— phenyl-ethyl)-amide;
(L ehee 4-yl-thiazole-5- und with
AT compound wi
JRER Lo carbonyl)-4- £l i acid
P 504 henvl- .tl'i uoro:acetic acl 505.
) pheny
70 65 piperiding-4- (mtermedlatle 4) and 2- o
carboxylicacid | MOPROUYL
S)-1-phenyl- t 1alz:0 g-2-car qu 1Ic
((th D .am' de acid (commercially
CHyR-ar available)




1k6- thi omorpholin-4- yfl-benzoyll-4- phenyl- piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl] am de 4-Phenyl -pi peridi ne-4- carboxyli.c
acid [(S)-1- (4-fluoro-phenyO- ethyl]-am de; conpound with i

trfl uoro- agediwitawiid (i ntermedi ate 2) and 4- (1, 1-di ox@s=11eBes05340T azi nan- 4-
yf | benzenecar boxylic acid (conner0|allg available) 564. 3 79 * . NH a 524.
608 1 -(4l-Fluoro- biphenyl-4- carbom$P)-4- phenyl- P iperidine-4-

carboxylic acid [(S)-1-(4-fluoro-_phenyl)- ethvl]- am de
4- Phenyl - piiperi di ne-4- carboxyliic é%éét - (4-fluoro-pheny| yW
ethyl ] - b de; comppotumd w t h| SMWT | ﬁ}%ace acismhrti@'gmaemﬁsii at@id) and 4
fl uor o- bi phenyl -4- carboxylic aC|d ( rC|a | y avail able) 525.+}4 80 IP
111 4111 7,..s 551 . 748 1:[4-(]1,1-D oxo- 1 X4€Phenyl-piperidine-4-
carboxylic acid ((8)-1-
- /\ 1-[4-(5-Ethyl- phenyl-cthyl)-amide;
L] 7 . [1,2,4]oxadiazol- compound with
%’\ e 3-yl)-benzoyl}-4- | trifluoro-acetic acid
71 508. phenyl- (intermediate 4) and 4- | 509.
62 piperidine-4- {5-ethyl- 3
carboxylic acid | [1,2,4loxadiazol-3-y1)-
{(S)-1-phenyl- benzoic acid
ethyl)-amide {commercially
available)
% 4-Phenyl-piperidine-4-
arboxylic acid ((8)-1-
O r 1-{4-(2-Methyl- | D
2H-tetrazol-5-yl)- phenyl-cthyl)-amide;
™ compound with
- benzoyl}-4- . S
| 494 phenyl- trifluoro-acetic acid 495
72 N h\k ’ T {intermediate 4) and 4- '
N 59 piperidine-4- 4
| L (2-methyi-2H-tetrazol-
carboxylic acid o
, 5-yl)-benzoic acid
((S)-1-phenyl- {commerciall
ethyly-amide . Y
available)
4-Phenyl-piperidine-4-
P carboxylic acid ({S)-1-
o 1-[4-(3-Ethyl- phenyl-ethyl)-amide;
™ {1,2,4Joxadiazol- compound with
b ) 5-yh-benzoyl]-4- triffuoro-acetic acid
73 | B08. phenyl- (intermediate 4) and 4- | 509.
t 619 piperidine-4- (3-ethyl- 4
carboxylic acid | [1,2,4]oxadiazo}-5-yl)-
((S)-1-phenyl- benzoic acid
cthyl)-amide (commercially
available)
4-Phenyl-piperidine-4-
o [-[4-(3-Methyl- carboxylic acid ((S)-1-
: : cyclohexyl-ethyl)-
N {1.2,4}Joxadiazol . "7 .
o 5-y1)-benzoyl]-4- cnm‘de, compoulnd W]th
b phenyl- trifluore-acetic acid
74 o A g%% piperidine-4- (mterm;zdiatth)l and 4- 531.
carboxylic acid ( ~me.( oy
(S)-1- [1,2,4Joxadiazol-5yl)-
benzoic acid
cyclohexyl- .
othy!)-amide {(commercially
Y available)
i !




| pi peri di ne-4- carboxylic acid
((S)-1- cycl ohexyl- ethyl)-am de 4-Phenyl -pi peridi ne-4- carboxylic acid
((S)-1- cycl ohexyl-ethyl)- am de, conpound with trifluoro-acetic acid

(i nt er medvarei08ysosind 4- (1, 1- di oxo- 1X6-4- t hi azi nan- 4FCYEPBEHPEHEcar boxyl i c
acid (comrercially avail able) 552. 4 81 1. e, \Ma / N', [ 512. 582
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146- (13- Met hY% . 1-[4-(5-Mthyl- carb()xyli_c acid ((S)-1-
. . cyclohexyl-ethyl)-
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. 3-y1)~1~3bhe;112;y1}~4— trifluoro-acetic acid
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carboxylic acid | 11 5 sjoxadiazol-3-yl)-
(S)-1- benzoic acid
cyc[ohexyl— (commercially
cthyl)-amide available)
4-Phenyl-piperidine-4-
P carboxylic acid [(S)-1-
o 1-[4-(3-Methyl- (4-fluoro-phenyl)-
s [1,2,4]oxadiazol- ethyt]-amide;
5-yl)-benzoyt]-4- compound with
) phenyl- trifluoro-acetic acid
76 7/ %g‘; piperidine-4- (intermediate 2) and 4- 513'
i carboxylic acid (3-methyl-
[(S)-1-(4-fluoro- | [1,2,4Joxadiazol-5yl)-
phenyl)-ethyl}- benzoic acid
amide {commercially
available)
4-Phenyl-piperidine-4-
% P carboxylic acid [(S)-1-
© - -phenyl)-
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available)
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carboxylic acid [(S)-1-(4-fluoro-
4- Phenyl - pi peri di ne-4- carboxylic acid [(S)-1-

phenyl) -et hyl] -

anm de starti

ng materials
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(3-nethyl- [1,2, 4] oxadi azol -5-y1)- nicotinic acid (internediate 17) MW(MH
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((S)-1-phepyl - propyl)-anide 4- Phe%t‘e ' P@ri di ne-4- carboxylic MW ¢ ((S-1-
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78 2 -4 691 eridine-4 (intermediate 2) and 4- 3
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carboxylic acid ..
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[(S)-1-(4-fluoro- ) .
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phenyl)-cthyl]- . .
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avatlable)
' 4—Pheny1‘~pipe.ridine—4-
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biphenyl-4- S
s Q carbonvl)-4- cthyl]-amide;
b d with
henyl- compound with
79 Q 524. P fine.d trifluoro-acetic acid | 525.
Lo % | 608 | PWENSRE™  ntermediate 2) and 4 | 4
i carboxylic acid )
fluoro-biphenyl-4-
[(S)-1-(4-fluoro- N
carboxylic acid
phenyl)-cthyl}- o i
mide (comerma v
available)
4-Phenyl-piperidine-4-
i-[4-(1,1-Dioxo- | carboxylic acid ((S)-1-
1A6~ cyclohexyl-ethyl)-
thiomorpholin-4- | amide; compound with
yl)-benzoyl]-4- trifluoro-acetic acid
80 551. phenyl- (intermediate 8) and 4- | 552,
748 piperidine-4- {1,1-dioxo-1A6-4- 4
carboxylic acid thiazinan-4-

((S)-1- yl)benzenecarboxylic
cyclohexyl- acid (commercially
ethyl)-amide available)

| 4@-Fluoro- | (ot phenyl)
o henyl)-1-[4-(3- piperidine-4-carboxylic
. pheny” ol acid ((S)-1-phenyl-
" ety i ethyl)-amide;
o, [1,2,4]oxadiazol X
81 512. 5o0h-b 1 compound with 513.
¢ L | 582 -¥D- _gpzo;; ) trifluoro-acetic acid 5
T piperiaine=a- (intermediate 3) and 4-
carboxylic acid :
((S)-1-phenyl- )\, 5 4%3:;:2:5&15 B)-
ethyl)-amide - Y

benzoic acid




MP 559, /

pi peri di ne- 4-

4- Phenyl

1-[4- (1, 1- Di oxo-

1k6-
carboxylic acid ((5)-1-phenyl-
- pi per.i di ne- 4-

t hi onor phol i n-4- y1)-benzoyfl-4- phenyl

carboxylic acid ((S)-1- phenyl
conpound W# 8HeA§6PF| yor o- acetic acid (i nt er nedi at e 5)

propyl)-am de .

5‘%8’%1%95%”@ medi at e

(1,1 -dio xo-1A 6-4- thiazinan-4- yl) l%enzenecar boxylic acid (cormerm ally
avai l able) 560. 3 85 110 4 520. 645 T (4' - Fl uoro- biphenyl -4- carbonyl) 4-
phenyl - pl Il’)F‘I’I dl ne- 4- car hnY\/I | f‘ Qf‘l f‘l { { Q\ 1 phen\yl! nlrcp\yll I X
4- Phenyl - pi peri di ne-4- car boxyl i ¢ @,%tgmg{@ 1- phenyl -nronvl) M - am de;
compobied wi t h e uor o- Ad8W ¢ acl fafent ei MediatEEENARHASC, (MF
fl uoro-bi phenyl-4- carboxyliic acid (commercially available) 521t 4 WO
2010/ 106081PCTFEP2010/ 053417 -49- NO struct ur A-RiknsBipeins-&- Name Start | ng
materials > 5 1-[6-(3-Methyl- | carboxylic acid [(S)-1-
[1,2,4Joxadiazol- (4-fluoro-phenyl)-
e 7 S-yD)-pyridine-3- cthyl]-amide;
"N . carbonyl]-4- compound with
82 >y 513. phenyl- trifluoro-acetic acid | 514.
¢ N*& 57 piperidine-4- (intermediate 2) and 6- | 4
' carboxylic acid (3-methyl-
[(S)-1-(4-fluoro- | [1,2,4Joxadiazol-5-yl)-
phenyl)-ethyt]- nicotinic acid
amide (intermediate 17)
* 4-Phenyl-piperidine-4-
o carboxylic acid ((S)-1-
. 1-[4-(3-Methyl- | phenyl-propyl)-amide;
e [1.2,4]oxadiazol- compound with
/ b 5-yh-benzoyl]-4- trifluoro-acetic acid
83 oSN 508. phenyl- {intermediate 5) and 4- | 509.
= 619 piperidine-4- (3-methyl- 3
carboxylic acid [1,2,4loxadiazol-5y1)-
((S)-1-phenyl- benzoic acid
propyl)-amide (commercially
: available}
4-Phenyl-piperidine-4-
. carboxylic acid ((S)-1-
1[4 11’?32_:)10)(0 phenyl-propyl)-amide;
- . compound with
thiomorphohn-4- . S
1)-benzoyl]4 triflyoro-acetic acid
84 559. | 7 %g;ﬁi“ " | (intermediate 5) and 4- | 560.
727 _pheny (1,1-dioxo-116-4- 3
piperidine-4- thiazinan-4-
carboxylic acid ' ' .
yhbenzenecarboxylic
((S)-1-phenyl- 4 all
1)-amido acl (cor_nmercaa y
props available)
4-Phenyl-piperidine-4-
° 1-(4'Fluoro- carboxylic acid ((S.)—i?
o . phenyl-propyl}-amide;
biphenyl-4- :
/ compound with
carbony!)-4- . C
trifluoro-acetic acid
520. phenyl- . . ., | B21.
85 LT {(intermediate 5) and 4'-
645 piperidine-4- . 4
F o fluoro-biphenyl-4-
carboxylic acid . L
carboxylic acid
((S)-1-phenyl- .
1)-amid (commercially
propyl)-amide available}




MNV(MH -9 86 0 *.ifz 0 460. 575 1
-4- phenyl -

5-y1)-benz
di met hyl -p

oy1]
ropyl) -

-[4-(3-Met hyl -
pi peri di ne- 4-
am de 4- Phenyl

{1, 2, 4] oxadi

carboxylic acid ((S)-
- pi peri di ne- 4-

car box lic acid

azol -

1,2 -

S u

1. 2- di metWOPUBAMSEH) - ' ani de; conpound with trifluo BT%@W‘&SS
(intetnediate 9) and 4- (3-nethyl- [1 2 4] oxadi azol -5y1) - benzoic acid
(comercially available) 461. 3 87 04 472 601 1-(4'-Fluoro- biphenyl-
carbonyl)-4- phenyl: piperidine-4- carboxylic -acid({S)y-1,2
di met hyl - propy1) - ami de 4- Phenyl - pi @lréh,qh@e 4- car boxyl ic acid 'ﬂﬁs -
, 2- di meey] - pr opyrFureani de; M\Bﬁpou ng trilf | serEngateriglsac (ﬁ
(internediate 9) and 4'- fliuoro-bi Dhenvl 4- arboxylic acid (¢ rcially
avai |l abl e) | 47 3 88 /1, |[N\r N4l 530. 572 | 4 Phenyl-piperidine-4-
. o 0 1-[4-(3-Methy- carb(?xyhc acid ((S)
: . 1,2-dimethyl-propyl)-
: Ao [1,2,4joxadiazol- - de: d with
. 5. l)-—benzoyl]— 4. aml. e, compop:n. Wﬂ:
y phenyl- trifluoro-acetic acid
86 <) 460. piperiding-4- (intermediate 9) and 4- | 461.
N 575 L (3-methyl- 3
' carboxylic acid . ‘
(SH1,2 [1,2,4loxadiazol-5yl}-
L oo ~ benzoic acid
dimethyl-propvi)- .
srmide (commercially
available)
4-Phenyl-piperidine-4-
% o 1-(4'-Fluoro- carboxylic acid ({S)-
g biphenyi-4- 1,2-dimethyl-propyl)-
'§_ O carbonyl}-4- amide; compound with
phenyl- trifluoro-acetic acid
87 Q %221 piperidine-4- (intermediate 9) and 4'- 423'
! carboxylic acid fluoro-biphenyl-4-
((S)-1.2- carboxylic acid
dimethyl-propyh)- {(commercially
amide available)
F 4-(4-Fluoro-phenyl)-
o 4-(4-Fluoro- piperidine-4-carboxylic
N acid [(S)-1-(4-fluoro-
phenyl)-[-[4-(3- S
A thol- phenyl)-ethyl]-amide;
' methy® compound with
//q‘; 530 [2’2’14 };}_{adlazi(]ﬂ— trifluoro-acetic acid 531
88 H/ - 3-yD)-benzoyl)- (intermediate 1) and 4- '
F 572 piperidine-4- 3
L (3-methyl-
carboxylic acid [1,2,4Joxadiazol-5yl)-
- [(S)-1-{4-fluoro- A
benzoic acid
phenyl)-ethyl]- 1l
armide (comn_nercna y
available)
. 4-(4-Fluoro-phenyl}-
. 1-(4-Fluoro- piperidine-4-carboxylic
biphenyl-4- acid {(S)-1-(4-fluoro-
AT @ carbonyl)-4-{4- phenyi)-ethyg-amide;
fluoro-phenyi)- compound with
89 b O 55;% piperidine-4- trifluoro-acetic acid 51113.
b " carboxylic acid | (intermediate 1) and 4'-
[(S)-1-(4-fluoro- fluoro-biphenyl-4-
phenyl)-ethyl}- carboxylic acid
armide (commercially
available)




4- (4-Fluoro- 1- phenyl)- 4443 methyl- [1, 2, 4] oxadi azol - 5-y1)-benzoylk
pi peri di ne-4- carboxylic acid [(S)-1-(4-fluoro- phenyl )-ethyl]- am de
4- (4- Fl uor o- phenyfl - piperidi ne-4-carboxylic acid [(S)-1- &4 fl uoro-
phenyl ) - evByPI&MEE; conpound with trifluoro-acetic a&F@EFHAYO3§417
(internediate 1) (3-nmethyl- [1,2,4] oxg;\dl azol -5y1)- benzoic acid
(comercially available) 531. 3 89 &H 542. 598 1- (4 - Fluoro- biphenyl -
carbonyl)-4-(4- fluoro-phenyl)- piperidine-4-_carboxylic acid

S)-1-(4-7luoro- phenyl)-ethylk a 4- Al uor o- pheny1 MW
E)i( p)eri di(Nq:- 4- carﬁugwei Z ;ci dMi{ s) - rlg);% fl(]'or 0- pwéwsp@ W‘étf 1 |dMHe;
compound W th trifluoro-acetic acid (internediate 1) and 4'-_ %}
f1 uoro- bi pheqyl-4- carboxyliic adid (commerci al |4¢(4aklaetogthbe))-543. 41 WO
2010/ 106081P P2010/ 053417 -5Q- Me4diluaret ur epiperBysteoabiylilgme starting
material s . phenyl)-1-[4-(3- | acid ((8)-1-cyclohexyl-

. methyl- 1 ethyl)-amide trifluoro-
- S [1.2,4Joxadiazol- acetic acid
90 {3 | 518. | S-yli-benzoyl]- | (intermediate 7) and 4- | 519.
T 629 piperidine-4- (3-methyl- 3
carboxylic acid [1,2,4Joxadiazol-5y1)-

((5)-1- benzoic acid
cyclohexyl- (commercially
ethyl)-amide available)

. 4-(4-Fluoro-phenyl}-

1-f4-(1,1-Dioxo- | piperidine-4-carboxylic

: 1A6- acid ((8)-1-cyclohexyl-

A thiomorpholin-4- | ethyl)-amide trifluoro-
b yvi)y-benzoyl]-4-(4- acetic acid

Q 569. | fluoro-phenyl)- | (intermediate 7) and 4- | 570.
1 £ | 738 | piperidine-4- (1,1-dioxo-126-4- 5

carboxylic acid thiazinan-4-

((S)~1- yl)benzenecarboxylic
cyclohexyl- acid (commercially
cthyl)-amide available)

. 4-(4-Fluoro-phenyl)-
@ PR 1-(4'-Fluoro- piperidine-4-carboxylic
oM biphenyl-4- acid ((8)-1-cyclohexyl-
o @ carbonyl)-4-(4- | cthyl)-amide trifluoro-
§ ) a2 530 fluoro-phenyl)- acetic acid 531
92 — — 8 55’ piperidine-4- (intermediate 7) and 4'- 3 '
carboxylic acid fluoro-biphenyi-4-

((S)-1- carboxylic acid
cyclohexyl- {commercially
ethyl}-amide available)

_ 4-Phenyl-piperidine-4-
, 1-[4-(3-Methyl- C*’"‘;ngzyhc. acid ((3)-
. ,2,2-trimethyl-
{1,2,4]oxadiazol-. propyl)-amide;
il S-yl}wl;enzc;yl]—_ﬁi- compound with
é‘ : “j\ 474, P eély A 4 trifluoro-acetic acid | 475.
93 s 602 piperiame-4- (intermediate 10) and 4
carboxylic acid 4
-(3-methyl-
((S)-1,2,2- N
trimethyl-nronyl)- [1,2,4]oxadiazol-Syl)-
s pyD benzoic acid

amide .

: {commercially
available)




MV(MH+) 90.* NH 410° NN I bls 518. 629 .
5-y1) - benzoyl k pi peri di ne- 4-
et hyl )-am de 519. 4-(4-Fl uoro-phe
pi peri di MEC2008PEBXy| i c acid ((S)-1-cyclo hexyl -

met hyl - [ 1,

((S9)-1-

cycl ohexyl -

2, 4] oxadi azol -

4- (4- Fl uor o-

et hy

phenyl)-1 -{4-(3-
carboxylic acid

RTRRIOBHT | yor o-

'F I lIﬁV‘ Y o
Yehas phenyl)

acetic acid (internediate?) and 4- (3 nethyl [ 1, 2, 4] oxadi azol - 5y1) -
benzoic acid (commercially available) I3 917 , N1 . /r. 569. 738
1-[4-(1 1-Di ox0-..11t6-_thij rrnrnhnlln 4- \11\- nn7ny|'| 4 //I
pi peri di net 4- carboxylic aCIdHé S)EQQE&Mgkohexyl et hyl an1de
4- (4- FI &r p- phensttpturepi per i |ob¥e- 4- cargyy! i c ac Plgriipgsnater HE&&I
ethyl)-anide trifIUoro- acetic acid (internmediate 7) and 4- +)
(1, 1-di oxo+ 1 th|a2|nan-4- yObenzenecar bax§{Phenyl-piperidine-4-
, carboxylic acid ({S)-
1-(4-Fluoro- 1,2,2-trimethyl-
biphenyl-4- T
..... propyl}-amide;
g_ carbonyl)-4- dwith
henyl- compound with
4 486, P fine-d trifluoro-acetic acid | 487.
9 o7 | Piperidined- g ediste 10)and | 4
carboxylic acid . .
9122 4'-fluoro-biphenyl-4-
" ((th)—i o , carboxylic acid
rimethylpropyl- | oo mercially
amide -
available)
4-Phenyl-piperidine-4-
o carboxylic acid ((S)-1-
. 1-(6-Morpholin- phenyl-ethyl)-amide;
» AR 4-yl-pyridazine-3- compound with
'”“"? = carbony!)-4- trifluoro-acetic acid
' 499. phenyi- (intermediate 4) and 6- | 500.
95 C'W 612 piperidine-4- . morpholin-4-yl- 3
carboxylic acid " pyridazine-3-
{((S)-1-phenyi- carboxylic acid
cthyl)-amide (commercially
available)
rac-4-Phenyl-
”’\<N piperidine-4-carboxylic
% YG/E of acid (1-pyridin-3-yl-
o ethyl)-amide;
et . 1-{4-(3-Methyl- compound with
i1,2.4Joxadiazol~ . .
trifluoro-acetic acid
" 5-yl)-benzoyl]-4- . )
(intermediate 11) and
495. phenyi- 496.
96 58 eridine-d 4-(3-methyl- 5
PIPSHGHIC=" | [1,2,4]oxadiazol-5yl)-
carboxylic acid S
L : benzoic acid
(1-pyridin-3-yl- (commercially
hyly-amide o
ethy avaiiable)




acid (comercially available) 570. 5 92 n a

: 0 530. 655 1-(4'-
bi phenyl -4- carbonyl)-4-(4- fluoro-phenyl)-

pi peri di ne- 4-

Fl uor o-
carboxylic acid

((S)-1- cy

pi peri di MECA0gEadEYxylic acid ((S)-1- cyclohexyl
acetic acid (internmediate 7) and 4'
(comercially available) 531. 3 93

cl ohexyl -

=

uor o- bi pheny1-4-
NH. 474, 602 1-[4- (3 N@thyl

et hyl ) - ani de 4- (4-Fl h
S 1 oyl ohexyl ot byl FCHRPHEESHR uor o-

carboxylic acid

[1, 2, 4loxadi azol - 5-y1)-benzoyl]-4- nhnnvl -.ni-peridine-4 nng ylic
acid ((S)-1,2,2- trinmethyl-propyl)g gc4-ﬁhenyl plperldlne-i%vﬁarboxylic
acid ((8o| 1,2, >sietisget hyl - pyl )= e; canp&@rdmgmaterialy f | tacetic
acid (intermediate 10) and 4-(3-methyl- [1,2.|41loxadiazol-5y1)- Bényoic acid
(comrercially available) 475. 4| WO 2010/ 106081PCHFEROIY 053417 -51- No
structure MV ad piperidine-4-carboxylic
o~ |-(4'-Fluoro- acid (1-pyridin-3-yl-
a2 I3 \/J . .
o= \( biphenyi-4- cthyl)-amide;
1 carbonyl)-4- compound with
a7 ' 507. phenyl- trifluoro-acetic acid | 508.
606 piperidine-4- (intermediate 11) and 3
carboxylic acid 4'-fluoro-biphenyl-4-
(1-pyridin-3-yl- carboxylic acid
ethyl}-amide (commercially
available)
B . 4-Phenyl-piperidine-4-
g@ - G IDIOXO - carpoxylic acid ((9)-1-
o ‘%} thiomorpholin-4- phenyl-ethyl)-amide;
. - L compound with
: yl-pyridine-3- trifluoro-acetic acid
546. carbonyl]-4- o . b4y,
o8 <o 689 henvi (intermediate 4) and 6- 3
i el (1,1-Dioxo-146-
‘ piperidine-4- . :
L thiomorpholin-4-yl}-
carboxylic acid cotinic acid
((S)-1-phenyl- lntzco m;g ?0118
ethyh)-amide (intermediate 18)
. 4-Phenyl-piperidine-4-
o O carboxylic acid (S)-
_ | 1-[4-(3-Methyl- mndan-1-ylamide;
N [1,2,4]oxadiazol- compound with
@ 5-yl)-benzoyl]-4- trifluoro-acetic acid
oSN 506. phenyl- (intermediate 12) and | 507.
89 A=l | 603 | piperidine-4- 4-(3-methyl- 3
carboxylic acid [1,2.4]oxadiazol-5y1)-
(S)-mdan-1- benzoic acid
ylamide (commercially
available)
4-Phenyl-piperidine-4-
o |[4-(1,1-Dioxo- cz%rboxyhc amd. (S?~
indan-1-ylamide;
¥ o A6~ .
{ . . compound with
thiomorpholin-4- 1 soetic acid
Q} 1)-benzoyl]-4- trifluoro-acetic aci
10 N\) 557. 1 7 henyl {(intermediate 12) and | 558.
0 ' Ls,o 711 _pheny 4-(1,1-dioxo-126-4- | 3
oF piperidine-4- L
hoxvlic acid thiaziman-4-
caroxync act ylybenzenecarboxylic
(S)-indan-1- " .
lamid acid (commercially
yiamiae available)




Systematic Name starting materials MV(MH +) 94 . in... 486. 627
144" - Fl uor o- bi phenyl-4- carbonyl)-4- phenyl - piperidine-4- carboxylic acid
((S)-1,2,2- trinmethyl-propyl)- am de 4-Phenyl -piperidine-4- carboxylic acid
((S)- 1, 2¥0241p/198%1hy| - propyO- am de; conpound with trFPEFEBHOYREEYi ¢ acid
(intemediate 10) and 4-fluoro-biphenyl-4- carboxylic acid (commerci al | y
avail able) 487. 4 95 * N (") \--0"499. 612 146- Morpho lin-
4-y| - pyri dazi ne-3- car hnnylé\ A-Ijnhpn\ll n| pnrl di-ne-4-_cgar bOX‘]’! e—aci d }
((S)-1-phenyl - ethyl)-am de 4 Plen3§ S@hﬁggl dilne- 4- carboxylic %& ((S)-1-
pheny! - &ichyp- ani gesstugonpoun/di th 7 NfaH.éOI’ o- acettaringmateriaft e ate 4)
and 6- norpholin-4-yl- pyrildazine-3- carboxylic acid (comerciafly
avai |l abl e)| 500. 3 96 i 4-Phenyl-piperidine-4-
I : carboxylic acid {(S)-1-
E@C\ p/ \/ 1-[4"(313%;)103';0— ( 4-ch10ro—ph_enyi)~
B thiomorpholin-4- cthyl]-amide:
1)-benzoyl}-4- compound with
(/L\“ Y Y trifluoro-acetic acid
10 Y 580. phenyl- (intermediate 6) and 4- 580.
1 ¢ 146 piperidine-4- T 2
L (1,1-dioxo-116-4-
carboxylic acid hiazinan-A4
S)-1-(4-chloro- thiazinan-4-
[(h N-othyl yi)benzenecarboxylic
pheny )Tg yil- acid (commercially
amice available)
4-Phenyl-piperidine-4-
- \' . carboxylic acid [(S)-1-
O (L P 1-{4'Fluoro- (4-chloro-phenyl)-
U_ﬂ><:/‘ biphenyl-4- ethyl]-amide:
/f carbonyl)-4- compound with
10, OJ | 541 phenyl- rifluoro-acetic acid | 541.
~ " piperidine-4- : . ) .
2 ¢ 063 C (intermediate 6y and 4'- | 3
carboxylic acid .
Q) 1-(A-chl fluoro-biphenyl-4-
I« h)_ _(1 —ctholr o carboxylic acid
P engn)x{;c yll- (commercially
available)
; 4-Phenyl-piperidine-4-
carboxylic acid ({§)-1-
Qg@ HKQ/D phenyl-ethyl}-amide;
o=t 1-[4-(1-Methyl- compound with
YA 1H-pyrazol-3-yD)- | trifluoro-acetic acid
b benzoyli-4- (intermediate 4) and 4-
10 402, phenyl- (1-Methyl-1H-pyrazol- | 493.
3 62 . piperidine-4- 3-yl)-benzoic acid 3
carboxylic acid (commercially
{(S)-1-phenyl- available)
cthyl)-amide




-(0 495. 58 | 4443-Methyl - [1, 2, 4] oxadi azol - 5-y1)-benzoy1]-4- phenyl -

pi peri di ne- 4-

[1, 2, 4] oxadi azol - 5y1) -

benzoic acid

carboxylic acid (1-pyridin-3-yl-
pi peri di ne-4-carboxylic acid (1-pyridin-3-yl- ethyl)-amde;
trifluorov@e@pnwosci d (intermediate 11) and 4- (3- net h¥¥
@ﬁonnercially avail able) 496. 5 WO

ethyl)-amde r

(40)
T/EP2010/053417

ac- 4- Phenyl -
ound with

2010/ 106081PCT/ EP2010/ 053417 -52- No ™~ Structure MN Systematic Nanme
starting materials MAV (M1 97 o\ e 1 7N fes3—14—507.—666—d-fL4lr Fl uor o-
bi phenyl-4- carbonyl)-4- phenyl+ pi hdiihe-4- carboxylic acid
(1- pyri 8ion- 3-y| -stra¢tbrg| ) - ani| VW ac- Egﬁﬁggiy"? pi pEertngraakerialir oMM ¢ aci d
(1-pyridin-3-yl- ethyl)-am;de; conpound withitrifluoro-acetic. a lLd
(intermedipte 11) and 4';fl{uoro-bi phenyl-4- ¢at-Bosoyl-biperdingtd-
I carboxylic acid [(5)-1-
’ 1-[4-(3-Methyl- (4-chloro-phenyl)-
Al [1,2,4Joxadiazol- othyll-amide;
é 3-yh-benzoyl}-4- compound with _
phenyl- trifluoro-acetic acid
1f ! %%9{ pperidine-4- (intermediate 6) and 4- 5229'
carboxylic acid (3-methyl-
[(S)-1-(4-chloro- | [1,24Joxadiazot-5yl)-
phenyl)-ethyl]- benzoic acid
amide (commercially
available)
4-Phenyl-piperidine-4-
: hit carboxylic acid (4-
% ¢ 1-[4-(3-Methyl-. | fluoro-benzyl)-methyl-
1 [1,2,4Joxadiazol- | amide; compound with
<S\ 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]Joxadiazol-5y1)-
(4-fluoro-benzyl)- benzoic acid
methyl-amide {commercially
available)
o 4-Phenyl-piperidine-4-
. (g0 : carboxylic acid (4-
CY \ @’NVJ 1-[4-(1, 1-Dioxo- fluoro-benzyl)-methyl-
At T) - 126- amide; compound with
Q/N thﬁo?orphollmf- trifluoro-acetic acid
10, (O 563. | YOV (intermediare 13) and. | 564,
6 ‘ 691 | POy 4-(1,1-dioxo-126-4- | 4
) plpeﬂdl.ne—z;? thiazinan-4-
carboxylic acid yl)benzenecarboxylic
(4-fluoro-benzyl)- | 7 /14 (commercially
methyl-amide available)
4-Cyclohexyl-
4'Cy,010 hexyl-1- piperidige-él-carboxyﬁc
. (#-fluoro- acid [(S)-1-(4-fluoro-
T - e b;phenyli-él— phenyl)-ethyl]-amide;
10| UL Isgg, | carbonyl) hydrochloride 531,
7 Lo g55 | piperidined- o ediate 14)and | 2
carboxylic acid 4'_fluoro-biphenyl-4-
[(5)-1-(4-fluoro- carboxylic acid
phenyl)-ethyl}- (commercially
amide available)




(comrercially available) 508. 3 98 flk - NH . 546. 689 1-[6-(1, 1 D|oxo-
1X6- t hi onor phol i n 4- yl)-p yridine-3- carbonyl]-4- phenyl- pi per| di ne- 4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl - gWQerl di ne- 4-

car boxy| iWOaP40EES) - 1- phenyl - et hyl ) - ani de; conpound "W ER% ¥t or 0- aceti ¢
acid (internmediate 4) and 6- (1, 1-D ox0-1X6- thionorpholin-4-34)- nicotinic
acid (internediate 18) 547. 3 99 C/ 4"p 506. 603 14443- Met hyl - '

[1 2, 4] aoxadi.azol - 5- V'l\ he zoyl 1 =4- nhnn\ll ni nnrl di-ne~4-—ear hnvul i C 'aci d
(9)-i ndan- [1- yl am de” 4- Pheny! - pergvgﬂeﬂﬁné aar rboxylic acid ($ '
i ndan- | Ng ani de; steesound wi MMVt ri fl agpp- acet|i cS@ %E'(“?WE”@FSWE(M(% 12) and
4-(3-nmethyl - [1,2, 4] oxadi azol -5y1)- benzoic acid (commerciall | abl e)
507 310 0 . 4-Cyclohexyl-
ot 1. | piperidine-4-carboxylic
\ 0 4{5‘\{;{251;;3;} acid {(S)-1 -(4-ﬂu.o_r0-
Sy A [124oxadiazol. | PREIYD-ethyll-amide:
‘\/N”,N\/ T3 3’_ ai)ubenzoyl]- hydm(-;hiorlde
10 S0 518. 31[ eridino-d- (intermediate 14) and | 519.
8 629 czrgox lic acid 4-(5-methyl- 3
(S)1 (32 fooro. | [1:2:4loxadiazol-3-y1)-
N i benzoic acid
phenyl);cithyl]— (commercialty
amae available)
4-.Cyclohexyl-
4. | piperidine-4-carboxylic
. 4{%{3{2&’%11_1 acid [($)-1-(4-fluoro-
& i q/ Yy | [12.4loxadiazol phenyl)-cthyl}-amide;
’ "‘\j\(ﬁ/ I \/\J 5’ ’1 b ' q hydrochloride
10 e 518, | Y0V | (iniermediate 14) and | 519.
S 629 | b oytic acid 4-(3-methyl- 3
[(S)-1-(4-fluoro- [1,2,4Joxadiazol-5y1)-
benzoic acid
pheﬂ?’d)gzhyi]“ (commercially
amnt available}
4-Cyclopentyl-
4-Cyclopentyl-1- | piperidine-4-carboxylic
(4'-fluoro- acid [(S)-1 «(4—ﬂ'u9r0—
g Y biphenyl-4- phenyl)—ethyf}-gmﬂe;
11 /\C/\/ .-L 516 carbonyl)- hydrochloride 517
0 629‘ piperidine-4- (intermediate 15) and 3 '
carboxylic acid 4'-fluoro-biphenyl-4-
[(S)-1-(4-fluoro- | carboxylic acid
phenyt)-cthyl]- | (commercially
amide available)
4-Cyclopentyl-
ol 1 piperidine-4-carboxylic
N (3 ’ 4“[?@13;1 gftgi.} acid [(S)-1-(4-fluoro-
4 j\ ”\”" 2 dloxadiazol- phenyl)-ethyl]-amide;
Q /N\/ 5’”’1) benzoyl]- hydrochloride
11 | 504, | "YU d.nei (intermediate 15) and | 505.
1 603 cgll"l‘tj)ce)i ;ic ;w;d 4-(3-methyl- 3
[(S)-1- ()i;—ﬂuoron [1.2,4Joxadiazol-5y1)-
benzoic acid
phen?/],)izthyi]— (commercially
amice available)




Orio 557. 711 1-[4-(1, 1-Di oxo- 1X6- thionorpholin-4- yl1)-benzoyl]-4-

phenyl - piperidi ne-4- carboxylic acid (S)-indan-1- ylam de _

4- Phenyl - pi peri di ne-4- carboxylic acid (S)- indan-1-ylam de; conmpound with

trifluorow&stVigeldti d (i nternediate 12) and 4- (1, 1- di @FHPRGHASI417

t hi azi nan-4- yDbenzenecarboxylic acid écormerci ally available) 558. 3 WO

2010/ 106081PCT/ EP2010/ 053417 -53- No-§6-0 2 MW 580. 146 Systematic Name

1-[4- (1, 1-Dioxo- 12t6-_thiomorpholin-4- yl1)-benzoyl]-4- phenyl -

pi peri di net4- carboxylic acid [(|5) d§y§£ %}fﬁﬁl orlo- pheny1l)-ethyl Kk MW de

starti nglomt er i aksucthrPhenyl - MiVper ar boxtariieg awitaidlg 5)|-(MH

(4-chl oro-phenyl)- ethyl]-amn de; corrpound with trifluoro-acetiic *cijd

(intermedi ate 6) and 4- (1,[1-dioxo-12,6-4- thjiazi«é@pldpenyyGoenzenecar boxylic

acid (commercially avail able) MN +) 580, Ppiperidine-4-carboxylic :
g‘w"’lo)l’e“"yl = 1 acid [(8)-1<(4-fluoro-

o= S [4-(5-methyi- o
ey R [1.2.4]oxadiazol- | Phenyb-ethyll-amide;
Tl 3-yl)-benzoyl]- hydrochloride
11 - 504. JH-benzoy (intermediate 15)and | 505.

piperidine-4-
carboxyiic acid
[(S)-1-(4-fluoro-
i phenyD-ethyl]-

2 603 4~(5-methyl- 3
[1,2,4loxadiazol-3-y1)-

benzoic acid

i {commercially
amide available)
1-(4"-Fluoro- 4-(2-Methyl-allyl)- -
iperidine-4-carboxylic
biphenyl-4- pipern

acid {(S)-1-(4-fluoro-
phenyl)-ethyl]-amide
(intermediate 16) and | 503.
4'-fluoro-biphenyl-4- 2
carboxylic acid
(commercially
available)

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

11 LA 502.
: 602

Intermediate 19

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

5 1) 4-Phenvlpiperidine-4-carboxvlic 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
methano! 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;SOq-and the solvent was evaporated. The residue

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

i) 1-[4-(3-Methyl-{1,2.4]oxadiazol-5-v}-benzovl]-4-phenvi-piperidine-4-carboxylic acid methyl

ester



101 .10 2 r"----1i -..," a, --, g 541. 063 1 -(4'-Fluoro-

- bi phenyl - 4- carbonyl)-4- phenyl-"" niperidine-4- carboxylic acid

[ (S)-1-(4-chloro- phenyl)-ethyl] am de 4-Phenyl -pi peridi ne-4- carboxylic
acid [ (S)wWD-2010/106081 chl or o- phenyl ) - et hyl]-am de; conpd@iEPARIIG53417
trifluoro-acetic acid (internediate 6% and 4' - fl uoro-biphenyl-4-
carboxylic acid (comercially availabP& 541. 3 10 3 . SONH 492. 62 1 -
[4-( 1-Methyl- 1H pyrazol-3-yl) benzoyl]-4- phenyl- piperidine-4-

car boxyTé e meding of ¢-%Y-niethpyré AyA-oxadiahgl3-vialbe b&@lﬁ‘éﬁyﬁ&@i%@mﬂﬁi ne- 4-

i 0 (ap BBy G 7 oA ApTTRIDRNE M bl o' Bl
( commer gikedlylaynine (1031 pL, 7.4 mmol) in DCM (6 ml) at room temperature was added slowlya
solution of 4-phenyl-piperidine-4-carboxylic 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-yD)-benzoyl]-4-phenyl-piperidine-4-carboxylic
acid methyl ester. MS ISP (m/e): 406.3 [(M+H)"].

i) 1-[4-(3-Methyl-[1.2 4loxadiazol-5-vD)-benzovll-4-phenvl-piperidine-4-carboxvhc acid

10 To a solution of 1—[4-(3-methy1~{l,2,4]oxadiazo1.~5~yl)-ben:z:oyi_]—4~phenylmpiperidine-4~
carboxylic acid methyl ester (156 mg, 0.385 mmol) in meth_aﬁol (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 IN 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]Joxadiazol-5-y1}-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-Cyclopropyimethyl-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxylic acid

O O
N
Q

e,

20 1) 4-Cyclopropvimethvi-piperidine-4-carboxvlic acid ethvl ester, hvdrochloride

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

25 used without further purification in the consecutive step.



avai l able) 493. 3 WO 2010/ 106081PCDEP2010/ 053417 -54- No --z 0o a '|l MN

529.° 037 Systematic Nanme | -[4-(3-Methyl- [1,2,4] oxadi azol - :

5-y1)-benzoyl]-4- phenyl - piperidine-4- carboxylic acid %5%? 1- (34-chl or o-

phenyl ) - S¥AYHIPAOEHE de starting material s 4- Phenyl - pi pBFTEFH&YE34ar boxyl i ¢

acid [(S)-1- (4-chloro-phenyl)- ethyl]-am de; conpound with

trifluoro-acetic acid (internedi ate B%S'and 4- (3-nethyl -

[ 1, 2, 4] oxadi azol -5y1)- benzoic acid (comerciall y, avai | abl

529 2 ifi@-Cyclopropvimetiylxi-64'-Ruaye diphswd-decarbonwB-pinoridine-4-¢arboxylie acid, athy

'5-yl1)- tég@rzoyl] 4- phenyl - piperidine-4- carboxylic acid (4 fI uoro benzyl) -
met hyl —ant de 4- Phenyl - pi peri di ne- 4-

F
'N

A mixture of 0.31 g (1.4 mmol) 4-fluoro-biphenyl-4-carboxylic acid, 0.426 g (1.71 mmol) 4-

5 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 helﬁtane to yield after evaporation of the product
containing fractions 0.51 g (87 %) of the title compound as light yellow viscous oil. MS ISP

10 (w/c): 410.3 [(M+H) 1.

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

A mixture 0f 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 S mL ethanol was stirred
at 75 °C for a prolonged period of time. After concentration of the mixture ice-water was added

15 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,SOs, filtered, evaporated to dryness and purified by
column chromatography on silica cluting with a gradient formed from ethyl acetate, heptane and
formic acid to yield after evaporation ofthe product containing fractions 0.146 g (31 %) of the
title compound as white foam. MS ISP (m/e): 382.3 [(M+H)'].

20 Intermediate 21
1-{4'-Fluoro-biphenyl-4-carbonyl)-4-(2,2,2-trifluoro-cthyl)-piperidine-4-carboxylic acid

Fo e
&
. 3
Q
N
. ) &

]

F: .

' i) 4-(2.2.2-Trifluoro-cthyl)-piperidine-1,4-dicarboxvlic acid 1-tert-butyl ester 4-ethyl ester




carboxylic acid (4- fluoro-benzyl)-nethyl- am de; conpound with
trifluoro-acetic acid (internediate 13) and 4-(3-nethyl -

[ 1, 2, 4] oxadi azol -5y1) - benzoic acid (commercially avail abl e % 513. 3106\
- 41 C' #V88BY1®03 1-[4-(1,1-Dio xo- 1 X6- thi onor phoPFHEEN Y4 Benzoy1] - 4-

phenyl - pi peridi ne-4- carboxylic a0|% (4 fl uoro-benzyl)- nethyl-am de

4- Phenyl - pi peri di ne-4- carboxylic aci - fluoro-benzyl)-nethyl- am de;
compound with trifluoro-acetic acid (|nte|nediate 13) and

4- (1, 1-di ox XG- 4- thiazinan-4- vpbenzenecarboxylic - acid (comercially
avai |l abl e) 5 4 10 7 \-0 C >71 530. 655 4-Cycl ohexyl-1- (4-fluoro-
bi phenyt=4- [carbohyl’) - pi peridine-4- carboxylic acid [(S)-1-(4-fl uoro-
phenyl ) - & < am de 4-Cycl ohexyl- pine-4-carboxylic acid

[(S)-1-(4-d1uoro- phenyl)-ethyl]-am de; hydrochloride (intermediate 14) and
41-tl uol.?n%crb a|1 drggt? %/tmosphe?eaar \Pa?:{x(a/ | Idi%ecfl? gOdmL 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 0of 9.8 g
(46.7 mmol) 2,2,2-trifluorocthyl iodide in 25 mL THF was added dropwisc 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,SOs, 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 (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

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-cthyl)-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+ED']. |

i} 1-(4'-Fluoro-biphenvl-d-carbonyl)-4-(2,2.2-trifluoro-ethyl)-piperiding-4-carboxylic acid

ethy! ester



(comrercially available) 531. 2 WD 2010/ 106081PCT/ EP2010/ 053417 -55- NO
(Th lei e ) MM 518. 629 Systematic Nane 4-Cycl ohexyl-1- [4- (5 nmet hyl -
{1, 2, 41oxadi azo | - 3-yl)-benzoyl k piperidine-4- carboxylic acid
[ (S)-1- (O pubiwsiphenyl )-ethyl ] - am de starting. mat eF¢EFRIUEAT ohexyl -
pi peri di ne-4-carboxylic acid [(S)-1- Qﬁ fl uoro- phenyl) et hyl ] -am de;
hydrochl ori de (internediate 14) and 4-(5-nethyl- [1, 2, 4] oxadi azol - 3-y1) -
ben20|c acid (comrercially available) 3 MW(IVH +) 519. 10 8 10 9
4- Qycl ohexyl-1- [4-(3-nethyl- [1,2,4]oxadiazol -
1%‘Ldtﬂ\\4 carboxylic acid [(S)-1-(4-fluoro-

Y Q

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyi-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step ity the title
compound was prepared from 4-(2,2,2-Trifluoro-cthyl)-piperidine-4-carboxylic acid ethyl ester,

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

iv) 1-(4-Fluoro-biphenyl-4-carbonyl)-4-(2,2.2-trifluoro-ethyl)-piperidine-4-carboxylic acid

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyl—4—carbonyl)-piperidijle—él-cé.rboxylic 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 sthyl ester. MS ISP (mv/e): 410.2 F(MAHY T

Intermediate 22

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

e}

15 1) 4-Cyclobutyimethyl-piperidine- 1.4-dicarboxylic acid 1-tert-butyl ester 4-cthyl ester

[¥sae
T

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

1,4-dicarboxytic 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}:
20 326.3 (M+H)



am de 4-Cycl ohexyl - piperidine-4-carboxylic acid [(S)-1-(4-fluoro-
phenyl ) - et hyl kam de; hydrochloride (internediate 14) and 4-(3- nethyl [1,2
, 4] oxadi azo | -5y1)- benzoic acid (commercially available) 3 519. 11 I
516. 629 W@2eipdpeRent y1-1- (4" -fl uor 0- bi phenyl-4- caf&3fFPY %t er i d| ne- 4-
carboxylic acid [(S)-1-(4-fluoro- le) ethyl] am de 4-Cycl opentyl-

pi peri di ne-4-carboxylic acid [(S)- 1 (4=fl uoro- phenyl)-ethyl]am de;

hydr ochl ori de (|nterned|ate 15) and 4'-f|uoro b|p en -f- carboxylic acid
(Commr;' ysjoba ARk mperghne-4-carboyylie agyd gthyester Mvewn

hyl - [1, 2, 4]oxad|azol 5 yl)- benzoyII- plperldlne 4- carboxylic
(4- quoro- phenyl)-ethyl] am de 4-Cycl opentyl -

£arboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]am de;

hydr ochliQrt de (internediate 15) and 4-(3-methyl- [1,2,4]oxadi azol -5y1) -
benzoi c aci g

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 (mv/e): 226.3 [(M+HD)].

111} 4-Cvelobutvimethyl-1-(4'-flyuoro-biphenvl-4-carbony-piperidine-4-carboxylic acid efhvl

10 In analogy to the procedure described for the synthesis of 4-cyclopropyimethyl-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate 20, step i) the title
compound was prepared from 4-cyclobutylmethyl-piperidine-4-carboxylic acid ethyl ester,
hydrochloride and 4'-fluoro-biphenyl-4-carboxylic acid (commerciaily available). MS ISP (m/e):
4242 [(M+H)"].

15 iv) 4-Cyclobutvlmethyl-1-(4'-fluoro-biphenyl-4-carbonvl)-piperidine-4-carboxylic acid

In analogy to the procedure described for the synthesis of 4-¢yclopropyimethyl-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
i-(4'-Fluoro-biphenyl-4-carbonyl)-4-isobutyl-piperidine-4-carboxylic acid
. _
l < °
N
o

0

1) 4-Isobutvl-nineridine-1 . 4-dicarboxilic acid 1-tert-buiyl ester 4-ethyl ester




(comrercially available) 3 505. WD 2010/ 106081PCT/ EP2010/ 053417 -56- No
structure MW Systematic Nane starting materials MW (MW 4) 11 2 504. 603
4-Cycl opentyl-1- [4-(5-nethyl- [1,2,4]oxadiazol- 3-yl)-benzoylk

pi peri di n&#ORNEAIBOXYl i c acid RS)-1-(4-fluoro- phenyl)M{8tBFHI/OHITe

4- Cycl opentyl-. pi peridine-4-carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl ]-am de; hydrochl oride Cﬁ%ternediate 15) and 4-(5-nethyl -

[1, 2,4l 0 xadi azo 1-3-yl)- benzoic acid (conmercially available) 505. 3 11 3

\CR (1) )=-2 Cc 502. 602 1-(4'-Fluoro- .biphenyl-4- carbonyl)-4-(2-
met hyl -ally 9Lperidine-4- carboxylic acid [(S)-1-(4-fluoro-
phenyl)-et hyl ] &m de 4-(2-Methyl-allyl)- piperidine-4-carboxylic acid
[(S)-1-(4 ro- Phenyp-ethyl]am de (internediate 16) and

4| - f 1 uorg-di phenyl - 4-

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

I,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (intermediate 21, step 1) the title compound

was prepared from 1-tert-butoxycarbonylpiperidine and 1-iodo-2-methylipropane. MS ISP (m/e):
5 3262 [(M+NH).

1i) 4-Isobutvl-piperidine-4-carboxvlic acid ethyl ester, hvdrochloride

=z

LTl

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-piperidine-4-
carboxylic acid ethyl ester, hvdrochloride (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 HCl in dioxane. MS ISP (m/e): 214.3 [(M+H)'].

11} 1-(4-Fluoro-biphenyl-4-carbonvi)-4-1sobutyl-piperidine-4-carboxvlhic acid ethvl ester

Faio/\

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

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

iv) 1-{4-Fluoro-biphenvl-4-carbonvl}-4-isobutyi-piperidine-4-carboxvlic acid

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

biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step iii) the title compound



carboxylitc acid (comrercially available) 503. 2 Internediate 19 1- [4-(3-M
ethyl-T1, 2,4 oxadi azol -5-y1)-benzoyl] - 4- phenyl - pi peri di ne- 4-car boxyl'i ¢ aci d
0 5 il 4rEhenyl si peridi ne-4-carboxylic acid nethyl ester To a sol ution of

4- phenyl -WOFeI1Wi@sdGe- 4- car boxyl i ¢ acid 4-tol uene sul f oR&TEPEPHNSHEI7 0. 008

nmol) in methanol was added sul furic acid (1.28 nL, 0 023 nol) and heated
under reflux for 12 h. Excess met hanof3was evaporat ed and the residue
poured into a cooled nmxture of ice and 32 % aqueous NaCH (if necessary

adj .ust W nrepasedoiom Frie baylreasiyg- zwagwrwmm%wwymﬂw4 ¢eloxy e

conbi ne i(*?e)s( r Na2SO4 and the sol vent was

evapor a{&edgé.'tgﬁ%ét&}g}g? ue%sﬁg\%%%ﬁggzld several tinmes with toluene and used
crude for the next reaction. -benzoyl]-4-phenyl-pi pendi ne-4-carboxylic acid -
met hyl Bsératediafd®2£2010/ 106081PCl AP2010/ 053417 -57- To a m xture of

?cc()ﬁ’rrerépﬁﬁolr?/i |ﬂ%§%1dt‘)pﬁg‘|§ﬂxﬂ %/36% ﬁr)gﬁ %’g% Mggydr%%zgdwd’@]ﬂ nol )

and &ri@bydykoiat@ (1031 ut, 7.4 nmot) in DCM (6 m) at roomtenperature was
added slowly a sol ution of 4-phenyl-piperidine-4-carboxylic acid nethyl
ester (439 ng, 2.0 ) in DCM (3 5 nL). The reaction m xture was stirred
at roomtegperature ffor 12 h. The reaction m xture was subjected to flash
chromatohy wi t h "n#hept ane and ethyl acetate over a 70 g silica get
columm t o™i

6]

1-44-(3-meth ; xadi azol - 5-y1) - benzoy1] - 4- phenyl - pi peri di ne- 4- car box
ylic acid nethyltester VS ISP (mc): 406.3 [(MH) 1. iii) 1- 4- 3-Meth 1- 1
2 4 cad:gzﬁe 4-¢ %ng_l I f \ : :
144- ( 3- 7? trahvdrg- 2 A-17 arboxvylic 4 -{grt- 4_4_

car boxydth@ et d net hyl ester (156 ng, O. 385 nnDI) in nmethanol (2 nL) was

added an aqueous solution of KOH (3M 770 pl1,2.31 mol) and stirred at 65 C
for 12 h. The m xture/was cooled to O C and adjusted to pH =-7 with IN
aqueousr . The soljvent was evaporated under reduced pressure and the

resi due co- evapo
1-14-(3- % o '

met hyl141, 2, 4] oxady ©5-y1) - benzoy1l] - 4- phenyl - pi peri di ne- 4- car boxyl i c acid
which was used diectly for the next step. MS ISP (me): 392.2 [ (MH) 1.

a- Oy BT oo BT REFRO RS2 250 b Geos BT - R B G B S e - car bo
I i c aci %a%&ﬂc F]tl)rrlﬁg ?&@b@mhegyd with byl (Qpnmﬁolﬂlzmemb Mmb?p%fdm?e ge:txgl (ez hyIt )
ester, r oc oril er u e
4- (cycl f@%ﬁ&ﬁwﬁértﬁwar%yp%}o@’m%ﬂ% R w%t%m (f@d%%m%@ | yyaval | ab?/e)
in 20 n?-m@h&’ﬁﬁﬁﬁieﬁ@%etbﬁ@ﬁéllﬁ&iuw(é)ho 41w ﬁuehlb%lpﬁoﬁbhmequﬁ t@lehesldd goed at

roomtenperature over m xture was évaporated t dryness and 25

used wi mhi@leng. lﬁqth@ﬁarbm ﬂoi"@&’@al 5(9r1ﬂ¥ Aithipe-bisotamety pid)- %Tfi@ri M ipgyexane)

201 10 o o- bi phe
1o o e L e M S e IR o

0 31 g §71h 4t rnnmltampleratﬁﬂcu"ﬁineacmtphmy hueiwaaiwmlxsdtmr@teaeq@pumfim sphtion71 nmol )

4- 5 cyel opro t hyl - pi per.i di ar box: th ester

yar oo hi sy RgeoRg R soPREh ofd RS SRR Y 2 B HPlohbiea Tt Shaanicy 4 oo
Wﬁs sti rdg@@l wate Waan (?@eépengatsumg e diiddghier NMSKHIﬁI&W-mﬁT atd cmjlﬂcdmraﬁr:iy n_es?]

t he resi due was puriri CcOol_u togr n s IC tln W t a
gr adi entHHYHEHM ?lefrﬁe%&?ﬁ/‘tfgls E: ‘?gn 5‘5:‘ tb‘tga‘ﬁ@P? é“’&e%‘l ”&ﬁf B jr at | on
of te Rliormak 16 9RIRI MR aep&raa&ﬁ bms plQJd§ét fea(&% %3g ?b %)hﬂnﬁe title@;oﬁ%ﬂﬂﬁwﬁd

light yellow viscous oil Ié{gia H-]. it1i
41-f1 quQilD[v}iWW@ﬁSOth%lFSd’oﬁW@i 8531%(54 b 1[@*&& d A mixture of 0.51 g

(1.24 mmol) 4-cyclopropyl met hyl-1-(4"-fl uoro-biphenyl -4-carbonyl)-

piper | S GRbBOX! bRl sl BLAYILER S A dubo 8 i NAGH, a0 T 5 L

concent hatrdahiorale the m xture i ce-water was added 15 and the pEl was
adjusted to pH=2 with FICI agq. The m xture was extracted w th ethyl
acetate, the conbined organic |layers were dried with Na2SO4, filtered,
evaporated to dryness and purified by colum chromatography on silica
eluting with a gradient fornmed fromethyl acetate, heptane and folmc acid
to yield after evaporation of the product containing fractions 0.146 g (31
% of the title conpound as white foam MS ISP (me): 382.3 [(WHY]. 20

I nternedi ate 21

1-(4' - Fl uor o- bi phenyl-4-carbonyl)-4-(2,2,2-trifluoro-ethyl)-piperidine-4-ca
rboxylic acid 0 i) 4-(2,2,2-Trifluometeridine-1,4-dicarboxylic acid
1-tert-butyl ester 4-ethyl ester V\D 2010/ 106081PCT/ EP2010/ 053417 59- 0

-—p— N

1



In anal ogy to the procedure described for the synthesis of

4- cycl opr opyl net hyl - pi peri di ne-4- carboxylic acid ethyl ester,
hydrochl ori de (internediate 20, step i) the title conpound was 20 prepared
from 4- ( 22, 2210M0éR1L uor o- et hyl ) - pi peri di ne- 1, 4- di car bo¥IITER2HEHEH417
1-tert-butyl ester 4- ethyl ester through cleavage of the Boc-group with
HCL in dioxane. M5 ISP (ne): 357.1 [PMH)]. iii)

1-(4' - FIuoro bi pheny1- 4-car bonyl)-4- (2, 2, 2-uor o- et hyl ) - pi peri di ne-4- car boxy
lic acid ethhyl ester WD 2010/106081PCT/EP2010/053417 60- In analogy to

t he procedgure described for the synthesis of

4-cycl opr & met hyl-1-(4' -fl uor obi phenyl-4-carbonyl) - pi peri di ne- 4- car boxyl i
c acid e ster (internmediate 20, step the title conpound was prepared
from4-( ,@-Trifluoro-ethyl)-piperidine-4-carboxylic acid ethyl ester, 5
hydrochLmrlde and 4'-fluoro-bi phenyl -4-carboxylic acid (commercially
avallable) M5 ISP (me): 438.2 RM1-H)-1]. 4L-Fluoro-b he |-4-carbon

|i f1 uor@-aghibey ioth®prodeduiay dugoritled éorakd gmnihesinodd-ogyortrophehprsigeiineet-descri bed
for the synthesi f i . : .

4-cycl ofFF yr qﬁgﬁﬁﬁfs‘rﬁa hygroghjprdds; %ermhake Varte Ry it SEPPERTE24- car boxyl i

C acid Libph&l ARdisahRr20,3 SteeRkbg dd %Igm q' 4 Qicars x preaRar Bderf-b@
1- (4 -leirulf)grro bi prslen%;l‘ 4-Carb onyl% [ ?g?:nfl uorco e?ﬁ D

hﬁflperldlne 4-
Ot@b,tct@avagwsfuhsﬁoeﬁelp witnidChindiaveng. MS 1S5 @Y pediat e 22

car béxyistet 4agthyl cateh

4- Cycl of ¥iqethy1 1- (41-fl uor o- bi phenyl - 4-car bonyl ) - plperldlne 4- car boxyl i

c acid 4- Cycl obut yl net hyl - pi peri di ne-1, 4-di carboxylic acid

l-tert- butyt ester 4- ethyI ester 0O 1In analogy to t he procedure descri bed
yilpel i Ad !

acid 1- tirt putyi SSteé 4 ethyl ester (|nterned|ate 21, step i) the title
conpou ¥ om 1-tert- butoxycarbonylplperldlne and

cycl obutyl net hyl brém de. M5(nme): 20 326.3 (M4l-) WO

2010/ 10p081PCT/ EP20T8/ 053417 -61- 4-C clobut | netheridine-4-carbox lie acid
ethcr h @ idev,Cl In analogy to the procedure described for the
synthesis™0 g%;cy Iuicnpylnethyl pi peri di ne-4- carboxylic acid ethyl ester,
hydr ochl ori de ef wedi ate 20, step i) the title conpound was 5 prepared
from 4-cycl obut yl net hyl - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl ester

4 etl'ﬂY' In%ﬁgé M}%Qk}%ﬁecﬁﬂr@@é@&iﬁd%r thé’&‘ynﬁfégls QF QXPc¥pb Ry ik yl- N fipyANe. M5 | SP

ED)
q/cl o?bmhqnbfhétcmwn}ﬂl} pipcridiharbcabiiypiceny etiyl exnerdongringdipiedd, step 1i) the title
:jcei!sgrel 3;3 Oga( %(r greg'%%(ﬂﬁg%hy k’ o ?r3' 5 % éc%ﬂly'hr@”%' @gﬂy}b p(}n 1'1]91 Pr 911%%9%{6
4- cycl opridgylinstehhldibelldtidd And@r tiberphérihyld-cabdxatiy 19id piopendraaiiveaviilede)boxyl |
c acid ¢ er..( e diate 20, step the title conpound was prepared
fron14iw@g¥k6ﬁ§§‘ﬁezﬂnw erldlne 4-carboxylic acid ethyl ester,
hydr ochl ori de and 4'-fl uoro-bi phenyl -4-carboxylic acid (comrercially
avaijlsablyg }.rulMeo J1 8- (1158 vipltedt-odr kMol s s18.-EvahyAroG 9l 0B Ybip ridEnh-41- 1-
4' -fluoro-bi hen 1-4-carboneridine-4-carbox lic acid I'n analogy to the
proceduﬁﬁﬁﬂéktﬂﬂ%ed for the synthesis of
4- cycl opr opyl net hy1- 1- 4'-fIuorobiphenyl-4-carbony0-piperidine-4-carboxy|ic
acid (intermediate 20, Agtep iii) the title conpound was prepared from
4-cycl obutyd.t net hy1- L( ' -fl uoro- bi phenyl - 4- car bony1l) - pi peri di ne- 4-
car boxyl i ; £ster. MBS ISP (me): 396.2 [(MtH)]. 20 Internediate
23 1-(4' - bi phieny ~4.- car bonyl ) - 4-i sobut yl - pi peri di ne-4-car boxylic
acid 2010/t 1 BCTTEP2010/ 053417 -62- In anal ogy to the
procedure describegd for the synthesis of 4-(2,2,2-trifluoro-ethyp-piper
dlnel 4-di carboxylic acid 1-tert-butyl ester 4- ethyl ester (internediate

st e dnploghto B prosedisnpsciesd irsthp papier s @f firoivopropylmethyl-1-(4-fluoro-
1 I me): 5
tert- m}égﬁﬁ%{w&% E*g ;h@'hgl b3 mﬂac{dctﬂ{%mﬁwﬁﬁ%e@o &Efﬁ@;&% etrétitygpﬁiﬁgut{d e)

326.2 | eri carboxylic acid ,
hydr2éc hives pretgaréd f1615- ﬁuomd&[%@yomwlphwyb%e@rbmbﬂﬂ 368 Or-icbeldfwml T he

synt hesi.s,0f 4-cycl.0 | met I i

ester, @%ﬁggﬁfiig&?h c%ﬁoﬁ{hc acu{c]c\{!é\{l %S‘cgbt'idr {.zﬂgster cieia%%ge wa%/k} L&)}?ﬁ (g l}ﬁ% %S 10

pr epar egn/ky. ans 4{ixgalyit.yl met hyl - pi peri di ne- 1 4- dlcarboxyllc aC|d
l-tert-butyl ester 4-ethyl ester through cl eavage of the Boc-group with HCl
in dioxane. MS ISP (me): 214.3 [(MtH) 1. 1- 4'-Fluoro-b hen 1-4-carbon
-4-isobu idne-4-carboxylic acid ethyl ester |In analogy to the procedure
described for the synthesis of 4-cycl opropyl methyl-1-(4'-fluoro- 15

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




iv)'1-(4'-Fluaeny1-4-carbon 4-isobuteridine-4-carbox lic acid 20 I n anal ogy
to the pr.ocedure described for the synthesis of
4-cycl opropyl net hy1- 1- (4' - f | uor obi pheny1- 4- car bonyO- pi peri di ne- 4- car boxyl i ¢

aci d (i ntVeQ AHIYPE 20, step iii) the title conpound /ER2010/033417

2010/ 106081PCT/ EP2010/ 053417 -63- prepared from
4-isobutyl net hyl-1-(4'-fl uoro-bi phenyl™-4-carbonyl) - pi peri chne-4-car xylic
acid ethyl ester. MS ISP (me): 384.2 [(M+H) 1. I nternedi ate 24

5- FluoﬂmeﬁRQHH&Qﬁ uor o- bi pheoyl - 4-carbonyl )-2',3"',5',6' -tetrahydro-PH[ 2, 4T
hi pyri di pyl 1 -21.3'.5", 6'—tetrah dro-1"H-

5- FIuogoag}qé&ngmﬁ%%gpg¥%gﬁ?g§gﬁ%ﬁﬁfgrgﬁ%yh?d§l-I , 4 %lcarboxyllc aci d

| ' -t er t{380bipyridbtykd'-cagboxpiiicacider 0 10 tinder an i nert at nosphere a 250 ni
t hree necked round bottomflask (flame dried) with a magnetic stirring bar
was charged with 4- 22.7 mmol) 2-brono-5-fluoropyridine, 11.7 g (45 mol)
ethyl 1-tert.-butylexycarbenyl pi peridi ne-4-carboxylate, 416 ng (0.04 mmol)
tris(di ced one) pal | adi un{0), 0.91 inL tri-tert-butyl phosphine (
| Mint O,mM toluene. To the dark red solution, 50 rrilL
l'ithiumbis- 5|Iy1) amd (1Min hexane) 15 was added dr opw se
during 1 h at 18ito 23 C. The dark brown reaction solution was stirred for
87 h at_roomtenperature. The reaction was que) cheo wi.th satura ed aqueous
NHACA - i 6dTniflneyg B2 SG 80 ilrst 3 thatys S gepl VIRl " it
200 ang%pxnggg&gie The organlc | ayers mere mashed once with 150 nL

bri 254, filtered off and concentrated under vacuum The
resi due was qu|f|ed on silica eluting with a gradient formed from hept ane
20 and TBME t'6]yield after evaporation of the product fractions 4 g (50 %
of the title ound as yell ow viscous oil. M5 ISP (ne): 253.3 (MBoc) /
353.2 [(MF1) 1} ii) 5-Fluoro-2',3",5 ,6"-tetrahvdro-1'"Hrbox lic acid
ethyl e r, drgchl oride WO 2010/ 106081PCT/ EP2010/ 053417 -64- ,Cl In
anal ogy to focedure described for the synt hesi s of

4- cycl opr dpyl met‘hyl - pi peri di ne-4- carboxylic acid ethyl ester,

hydr ochl oride (intermediate 20, step i) the title conpound was prepared
from 5-ful auel6 @y %kh@ﬁm&d,u&:ldetqﬁﬂfeaIﬁ)tdh@eyhﬂ],esiﬂ'bf ﬁ}ﬁlubmiiih,? 15,6 tedhydioe ar boxyl i ¢

acid 1ll-tert-hbut 5 e th ava f .th c-arou
Wt O AT R e TR pe i Ay s3] Cy ] T Rrigy gt o 1P
fﬁf hgx Yt!_[hle %ﬂ@@drﬁbo%@ Was BRbAEd 146 kYl anat. Qﬂ%’l@)@citrb@nym{fipﬁ&ﬁwﬁrecdeﬁqﬂdmed for

€ syn hesi s of

4- cycl oprcpybmethipitaerpmethy hrisilis YRINY {m4Y AR 3IMIT di peri di ne- 4- car boxyl i
c acid ethyl ester (internediate 20, step ii) the title conmpound was

prepar e 8 ipyridinyl-4'-carboxyiic acid ethyl ester,

5- Fl uor =2+, y -carboxylic acid
et hyl ebsides Qﬁhmdrochlorlde and 4 -quoro bi phenyl - 4-carboxylic acid
(comrercially available). M5 ISP (mle): 451.2 RWH)7]. 15

iy_k_5.-Fl @-F- 4'-fluoro-bi hen 1-4-carah dro-1'"H 2 41lidin 1-4'-
carboxyllc id In anal ogy to the procedure described for the synthesis
of

4-cycl opro

et hy1-1- (4" -fl uorobi phenyl-4-carbonyl) - pi peridi ne-4-carboxyl i
c acid (i iate 20, stepthe title conpound 20 was prepared from
5- Fl uor g- "-fluoro-bi phenyl-4-carbonyl)-2',3 ,5 ,6"-tetrahydro-1"'H 2, 41
bi pyridinyl-4"-carboxylic acid ethyl ester through ester cl eavage with
Li OH1120,-“M5 ISP (me): 423.3 [(MrH)]. WD 2010/106081 PC11E132010/ 053417
-65 | nt er nedi ate 25

_ (41- Bl anelogy st HRerapedure deserbrdfay the symihasis od fswalepppyimethiyi-pgrigine-foy ¢ ahydr o
- | H 3, Gk 1) the title com ound was
6- Tr|fI§%?% Ehd%@%%{émﬁs%ahQ@%@ngﬁggﬁ%eéb RiI¥ r|d|nv113 4' - di car boxyl
i ¢ aci dptepacefivridutrifluowstcgry!-2, B'étmtraégdrer[?v 4’}1€}PY1‘F¢D%31I ‘bg%}caﬁa%’ hféacgﬁ beedur e
descri bed f or the,s h
51 vor 55 G QU RS ol isevag of e B gropp it JIC n diomine VISP
| -tertﬁh&bﬁh36$@ﬂ%ﬂ¥ﬂ et hyl ester (|nterned|ate 24 step i) 10 the title
conpound was prepared from et hyl
1-tert.-butyl oxycarbonyl pi peri di ne- 4- carboxylate and
5-brono-2-(trifluoronethyl)pyridine. M5 1SP (me): 403.2 [(M11)1. ii)
6-Tri fluoronet hyl-21,31,5",6" -tetrahydro-11-143, 411bi pyridin 1-4'-carbox c
acid ethyl ester, hydrochloride ,Cl 15 In analogy to the procedure
described for the synthesis of 4-cycl opropyl net hyl - pi peri di ne-4- carboxylic
acid ethyl ester, hydrochloride (internediate 20, step i) the title
conpound was prepared from

P Y — Ay =y * = gs



iv)‘t'-(41-Ftuoro-bipheny1-4-carbony1)-64 uoTro

ethyl-2',3",5" ,6'-tetrahydro-|'H10 a4bipyridinyl-4'-carboxylic acid In

anal ogy to the procedure described for the synthesis of

4- cycl oprePYIpEtspi1- 1- (4' - f | uor obi phenyl- 4- car bony1) - PFEEFUY RV A- car boxy! |
c acid (internediate 20, step iii) t title conpound was prepared from

11- (41-fl uor o- bi phenyl - 4- carbony1) - 6-1ti f| uoronet hyl-2',3", 5", 6" -tetrahydro

-11-1- [3, 41b|pyr|d|ny1 4 -carboxyllc acj d hyl ough ester
cl eavaI‘ it 4 o kb -fasarbapy G-t fs QEMet A= Wik W &L -iﬁed| ate 26
5- Fl uor@yd.: - adiazol - 3- yl) benzoyll 2',3,5 ,61-tetrahy

p nyT= yl'ic acid 20 i 5-Fluoro- 5 ne 1 2 4
oxadi azol-3- 1 - hel 92 3" 5 6'-tet ah dro-
4" 11)inyridinyl-4 ~carboxylic acid ethyl ester WO

2010/10625&5E§;fp2 10/053417 67- 0 In anal ogy to the procedure descri bed
for the

4-cycl oprop hyﬁrl (41-fl uorobi phenyl-4-carbonyl) - pi peri di ne-4-carboxyl i
c acid ethyl ester (internediate 20, step the title conmpound was prepared
from5- 1& Hﬂ%@ 6 the%ﬁec%dm@:ldc&%%@m HeQyrthesi¥id 44k Rlopyph Bhdibyl-1 4 4= g@freoxyl i ¢ 5
acid et rochl ori de and

4- (55 rrﬂ:tqirt;ehyﬂlit% eam:]ngraameaﬁmc-@cay@ybemcbrthﬂar@rca(m@w@iw%|Stey ﬂét}%?rtrtbém e). M5

5- Fl uor< 8“& byl Wi B ‘”frd%ﬁﬂlt‘?%' 5%(% SRR Wik hggrr?zloI; f 3 1p\’gl I%Y 61-t et r ahy
dro-1' hﬁ&ﬁxﬂibknyﬁmdenwihﬁ&eﬂﬂnbhxmﬂnEﬂwmmﬁthnd&ﬂaﬂmgwuﬂwﬂthe procedure

described for the s yl| met hy1l-1-(4' -fluoro- 10
b|phen%Fmﬁm€§PhBﬁVF¥Q%?§z$ﬁﬂz&@% g%}iggi?ﬁ]c acid (intermediate 20, step
iii) the title conpound was prepared from

5-fl uorgy 11téﬂ'%iﬁoﬁoitﬁihw%a%ﬁgmﬂa&ehm&vm)34 benzayAir@118' , 51, 61-
tetrahydro_ H- 12, 4" Thi pyri |ny1 4" -carboxylic acid ethyI est er t hr ough
est ép dBedbinmadinglt4rcabomipecidvs 1SP (me): 411.2 [(M+Hi | Internediate 27
155- Fl ddrBsNE@IER (4 3luok-, 6' -tetra
hydr o- Fﬁﬁ?m%é'%%e(&o g%djelq %’eggoglrt oxyrh.@%pééf;? il pr @ YEe(@thuo

5- Fl UOr@pﬂeﬂ:ﬂ%ﬁarbmty@yﬁmr{riﬂ;@%&]:ah@dﬂ@zrad (mtcrmedmte 20 step ii1) the title compound

1-5-y1)-benzo 21 61- t FEgi a€arbo xy
tic acidg® ”eftrFR?%l]dtleE%(tne% -Bphiere rtflp carb[%nyli § tﬁﬁlrl%f:)eé&l 91 ﬁ)éégsgr %g%yd?og@?he
synt hesjzgy ]@fpyﬂdtﬁ%@'@%@@yicmﬁﬂw &Stéréthrﬂflghmtancieam with LIOH'H,0. MS ISP
2010/106081PCT/EP20%Q 053417 -68-

bi pAény@a): ¢at-bEAIH)-bi peri di ne- 4- carboxylic acid ethyl ester (internediate
20, step ii) the title conpound was prepared from

5- quorﬂug&m%%u§ 36 61-tetrahydro-11-142, 41b|pyr|d|ny1 4' -carboxylic acid
ethyl ester ydrochl ori de and 4-( 3- thh i%oxadlazol 3-y1) - benzoic
aci d ( chiimmreili(4-(F-methyl- hlblsébﬂxawa—gﬂﬂ)(-bﬂ%wl 13@ PH-j |

5- Fl uor th 1- 1 enzo 1 -2'-3 5" 6- tetrah

.f2,41b|§VF|Hﬁ%ﬂfl (a4 8%? oxy ?%@aC|d In anal ogy to the procedure descri bed
for the synthesis off

4-cyc|o ro ylnethy (4 - fl uor obi phenyl - 4- car bonyl ) - pi peri di ne- 4- car boxyl i

c acid rnedrat step iii) the title conmpound was prepared from
5- quoro* 3- Ia[l 2, 4] oxadi azol -5-y1) - benzoyl ]-2',3",5",6"- 10
tetrahydro- 2, 41hi yr|d|ny1 4' -carboxylic acid ethyl est er through ester

cl eavage wit h™Li H2O. MS ISP (me): 411.2 [(1M+14)1. Internediate 28
1- (4' - Fl uor o- bi pheny1- 4- car bonyt) - 4- (4-fl uor o- pheny1l) - pi peri di ne- 4- car boxyl
ic acid 0 15i 1- 4 -Fluoro-bi. hen 1-4-carbon 1 4 (4 fluo.t= -

J : 8 32ats 5 - 4- car bonyl ) - pi peri di ne-4-car boxyl i
c acid ethyl ester (|nterned|ate 20, step ii) the title conpound was
prepared from 4-(4-fl uoro-phenyl)-pi peridi ne-4-carboxylic acid ethyl ester
20 (W2000071517) and 4'-fl uoro-bi phenyl -4-carboxylic acid (conmercially
available). MS ISP (me): 450.2 [(MtH)-1. ii4'-Fluoro-biltenl-4-carl uoro-
hen - eridine-4-carbox |lic acid. In anal ogy to the procedure descri bed
for the synthesis of

4-cycl opropyl met hy1-1-(4' -fl uorobi phenyl - 4- car bony1l) - pi peri di ne-4-car boxyl i
c acid (inteinediate 20, step iii) the title conpound 25 was prepared from
1- (4r-Fl uoro-bi phenyl - 4-carbonyl) -4-(4-fl uoro-phenyl ) Ti peridi ne-4- WO
2010/ 106081PCT/ EP2010/ 053417 -69- carboxylic acid ethyl ester through ester
cl eavage with LiORH20. M5 ISP (me): 422 1 Internediate 29

1-(5' Cyano-3,4,5,6-tetrahydro-2H[ 1, 21bi pyri di nyl - 4-carbonyl)-4-(4-fl uoro-p



10 In analogy to the procedure described for the synthesis of

4-cycl opropyl met hyl-1-(4' -fl uorobi phenyl-4-carbonyl) - pi peri-di ne- 4-car boxyl i
c acid ethyl ester (internediate 20, step the title conpound was prepared
from 4- (4¥0208Y¥i8698henyl ) - pi peri di ne- 4- car boxyl i ¢ aci d FEHAYROI8E34}7
(W02000071517) and :

5' - Cyano- 3, 4, 5, 6-t et rahydr o- 2H [ 1, 21p%7 pyri di nyl -4-carboxylic acid
(comrercially avallqble) M5 ISP (me): 465.2 [(M+H)-1]. 155'-C ano-3 4 5
6-tetrah o-2H 1 2' bit idin I-4-carbon 4 4he i eridilic acid | n anal ogy
to the ghpcedure descii bed for the synthesis of

4-cycl o E}-ylnethyf- -(4'-fluoro-

bi phenyl ¥4-gai joper i di ne-4-carboxylic acid (|nterned|ate 20, stepthe
title conpo ; pared from

1-(5' -Cyano- 3, 4,15, 6- fetrahydro 2H41, 21] bi pyri di nyl - 4- car bony1l) - 4- (4-f | uor o-
20 phenyl) - plperldine 4- car boxylic aC|d et hyl ester through ester cleavage
with LiXHbaldgpto th@rb&ﬂu(erﬂe@xbcdﬂﬁ tle dy( i) df4-codpesppbdetaglel -B0 fluoro-

T R e G DB e r et pe gyt bpoe etz 2Bgter Thayid 6 ||

g i) 4 &oé]n ot d@aﬁm ford 5 [frofo32',3",5', 6" tetrahydro-1'H-[ 2,4 Tbipyridinyl-4'-carboxylic
ethyI 4] oxadi azol - 1) - benzoylkpl eridi ne-4-carboxylic acid ethyl

Cetob i g e e (e st el o AU RO LEHE oyt hesi & of
4- cycl opLRRKEIHRL Y ditb k. g @SR, @Wi{(ﬂf{%‘*}?onyl) pi peri di ne- 4- carboxyl i c

acid ethyl ester (inteined ate step i1)"the title conpound was prepared
from 4- (4 quoro phenyl) plperldlne 4- carboxyllc acid ethyI ester

18P(n1e)4382[(MH—|)1 10 i)
= hyl[ 1, 2, 4] oxadi azol - 5-y1) - benzoyl 1- pi peri di ne
-4 carbﬁmmhbgyaahdmb&ﬁaﬁahegymﬂﬁn&hﬁwﬁmemedﬂﬂeydegepwhedwtoq¢ﬁhensynthe3|s

- c98| PPy ety Diiparitine et bvbA &g (interostitfe AP pifth e Hilf AUTDRYEdr boxy! |
c acid Rk sireps et he adgzngrmowgygo s 3psgpared from

4- (4- flﬁg?%%%hen(ﬁﬁ?f§gﬂ)siﬁgihetblgi24%ko;a§|azol ‘%pbgﬁzogll - 15

pi per i dﬁ%hyaircbéﬁyﬂéﬁgblpﬁn eyl -eahgry 1é§t7iél€ Wh?%gwoe&he er gleavngaddthni t h Li OH

H20. t diate 31
4- (4- EFB%&ﬁH&Eényiﬁﬁ@%4@4gﬂ%ﬁ?&Ip:ﬁg gfﬂﬁo;gd?azol-3-31)-benzoy|kpiperidine

-4-carboxylic acid WO 2010/ 106081PCT/ EP2010/ 053417 -71- 1In analogy to
the pr obgetmadiazied?ri bed for the synthesis of

uor b I r|d| 4 carboxylic
aC| ﬁ;}rﬁp%g[{ﬁ 41%/3}???*&(5 ]rr{eldé Jéltoéa(g OE)'EEYS%&WZW%‘?% 9’}}/3 %t‘%gﬁ%r uhd was prepared
fron14 (244 folipraidanyacaytbbxPidid di ne- 4- carboxylic acid ethyl ester 5
(vw2000071517) and 4-(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) benzoi ¢ acid
(comrercially available). M ISP (nie) 438.2 [(MtH)]. ii 4 4-Fluoro- henl-
4- 5- e 1 1 2 4 oyadhazol -3- 1 -beeridine-4-carbox lic acid In anal ogy
to the pfacedure dedsgibed for the synthesis of
4-cycl opo hy 1= 5 -fluoro- 10
bi phenyl -piiperi di ne-4-carboxylic acid (intennediate 20, stepthe
i s prepared from
4- (4-fl uoro-phenyl)-144-(3-methyl -{1, 2, 4]oxad|azol 5-y1) - benzoyf | pi peri di ne

-4'Cafb9ﬁmhﬁﬁoaﬁfﬂ ¢3LA : ] i ddd - lgip OHE20. MS | SN

120t hipyhidin ; egierr i di n-1-y1)-benzoyl j - pi peri di ne-4-car bo
xyllc acid i) 4(4 F&uoro phenyl) 1[ 4- (2- oxo-pi peridin-1-yl)-be
oyl | - pi peridi ne-4-c oxylic acid ethyl ester 0 20 In analogy to the
procedure-descri bed! f gr the synthesis of
4- cycl opr dnyl (4 - fl uor obi phenyl-4-carbonyl) - pi peri di ne- 4-car boxyl i
c acid ethyl ‘ermedi ate 20, step ii) the title conpound was
prepared fronFa @wQr o- phenyl ) - pi peri di ne-4-carboxylic acid ethyl ester
WO 2@10/ 106081PGT/ EP2010/ 053417 - 72- (vwzoooo71517) and

4- (2- 0xo- pi peridin-1-yCbenzoi.c (c |aII ISP (ne):
453. 2 [J(nmt?)gytq s sl apried %fntﬂ'? SRS o8 @YI %ﬁgs PBgy to the
procedure described for the synthesis of 4- cyclopropylnethyl 1- (4cfluoro- 5
bi phenyl - 4- car bonyl) - pi peri di ne-4-carboxylic acid (intei nediate 20, step
iii) th.e title conpound was prepared from

4- (4- Fl uor o- pheny0- 144- ( 2- oxo- pi peri di n-1-yl) - benzoyl kpi peri di ne- 4-
carboxylic acid ethyl ester through ester cleavage with Li OHE20. M5 1SN
(ink): 423.4 (MH). I nternedi ate 33

- a2 A 7 A €11 N P % B T -




solution was stirred for 15 min at 0-5 Cand 3 h at 20 C. After 90 min an
addi tional 70 ng CD1L was added. 1.2 g (4.8 muol)

4- (4-fluoro-phenyl) - pi peri di ne-4-carboxylic acid ethyl ester 20
(WD200007ERTIPHWSE nl MeCN was added. The mi xture wadCHEREHEFSY in tot al
5 days to reflux. The reaction m xture was concentrated under vacuum The
resi due was dissolved in 15 m N, Ndi hylacetanide and heated tw ce for 30
nm at 200 'V under mcro wave irradiations. The dark brown reactlon

sol ut i drpheay!-terbenrripsidneridesbaivin acig clhesterfaterraedizia 0y 1 Akdfleup
b h
et ween, m&ggurgﬂgwxxgﬁ are%flgm%@%a}o -84 % got%ﬁgﬁ}@}&mngcet Qﬁ Al 1d4 _cAidxAguUeoUs

layers tracted once wth’ nL “et hyl d the organic
| ayers ameireehwl/aSﬁedy@M@miﬁt&hd 108 Mathyl-| ‘V@@nm@ma@@eﬂ}bb@zbmwlo/ 053417 -73-

brine, dried o e entrated under .vacuum and
purifieﬁ%qq¥ltwlﬁav%?gﬁi%ﬂ% ?%bgﬁgéy? 5|I|ca eluting with a gradient

formed fromi-propanol and heptane The product containing fractions were
evaper ahedriueroyi-ed-;-0e®B5l-0. A L8xHhdd 1 ohhthe di]td.e. L.onpundraasHl i ght yel | ow
viscous oil. My ISP (nie%: 458.3 [(MtH)-1. 5 ii 4- 4-Fluo ol 4 4-fluo o-
hener aZ2Adbppadinyl-capoglid agidr hox [ie acid In analogy to the procedure

descri bﬁ‘lmﬁi@%y fohge )é&tdﬁfesde%r%fsd for the synthesm of 4- clopro ylmethyl-1-(4'-fluoro-
4-cycl opr opyl'nmet hy1- 4' -f | uor obi phényl - 4- car F pi péri di ne-4-car boxyl i

¢ aci d iphenek-4reatbenyd- mnﬁrldgtee%cﬁrbt‘my ig Iﬂ@d t(iﬂtelf@?di@img ke Hle primrand r om

4- (4- Fl uqr Ii_di ne-4- 10
carboxf%% g%ﬁ%’ I%5¥ﬂ§§%§lg%ﬁroggﬁ %@X$ﬁ2é£§§@q£g%hm- §ﬁ20 M5 1SP

(m &) téBehydrd- [NHEHIbipimxbmyH4e cd belylic amd ethyl ester through ester cleavage with

144- (3 4 a 1) benzoy1l] - 4- phenyl - pi peri di ne- 4- car boxy
lic acﬂg%%?éf)%&gfﬁw%?é Jq?gkkip -phenyl) -ethyl Eamde 15 To a m xture
of 144-(3-nmethyl-[1, 2, 4] oxadi azol - 5-y1) - benzoyl ] - 4- phenyl - pi peri di ne- 4-

car boxyink&Gna@ifde $405 nmg, purity -48% 0.128 nmol ), EDC (39 ng, 0.205 mmol),
HOBT (31 , 0.205 mmol ) and triethylamne (66 uL, 0.473 mpl) in

di chl or bffstHiugre-Kiphawyl-4-serhogsbndc@ribioraiplieny hraip edne - %YBWWIC&C@OI uti on of
(S)-144-(trifluoronmethyl)phenyllethylamne (29 ng, 20 0.154 mol) in
dlchloronethane (1 . The reaction mxture was stirred at room

The reaction m xture was subjected to flash

chr omat ogn ol n- heptane and ethyl acetate over a 10 g silica ge
colum to y|ﬂia 3. Ny T1l44- (3-net hyl -[ 1, 2, 4] oxadi azol -5-yl) -

benzoyl] 4- pheny. pi péri di ne- 4- carboxylic acid

plperldlne derlvafives have been syntheS|zed fron1the|rirespect[ve'starting
in table 3. Table 3 conprises exanpl e 115-exanpl e

200. Tab No stru re MWcalc. systematic Nane starting nmaterials MN
(ML1+) 1 )-=a. 7"-r\ /r' - 566.55 2 1-(w 11443- Met hyl -
[1, 2, 4]oxad| -51 Yy ‘benzoyl] - 4- phenyl - pi peri di ne-4- carboxylic acid

[2,2,2-trifluofoI-{4-of | uoro-phenyl)-ethyl k am de 14443- Met hyl -
[ 1, 2, 4] oxadi azol -5- yf} benzoyl] - 4- phenyl - pi peri di ne-4- carboxylic acid

g Icgtne}; ?@,dalg?l}agy é\?t ¢ glggwé)’e qﬂ)reldf (l)rutge synt egls of II lcgzjc oproqugg y? 1 (ﬁ tﬂ}&g}o?r nine
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 (commerciaily available). MS ISP
(m/e): 450.2 [(M+H)].

ity 1-(4'-Fluoro-biphenyl-4-carbonvl-4-(4-fluoro-phenvl)-piperidine-4-carboxvlic 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-



116 tit 1 508.61 9'1-[4-(3-N®thyl- [1, 2, 4] oxadi azol -5- y1)-benzoyl] - 4-
phenyl-piperidine-4- carboxylic acid (1- nethyl-I-phenyl- ethyl)-am de
11443- Met h 1, 2, 4] oxadi azol -5- yl)-benzoyl]-4- phe ne- 4-
car boxyl i é@Pémﬁﬂnternediate 19) and 1-nethy|-I-phen€¥£m§#ﬁyk%ﬂh
(comercially available) 509.3 117 . S0 0 492.57 6 (1, 3-Di hydro-

| soi ndol -2-y1)- {1-[4- (3-nethyl- [1,2, 4] oxadi azol -5- y1l)- benzoyll 4-

kb P St e T O L R L £ 1) anc

2, 3- dIE%QL %T I soi ndol e (commercially available) 4933 WD
2010/1 81% /[ EP2010/ 053417 -75- structure MNcalc. systenatic Nane
starting materials NMV(N@1+) 118 ¢ , L 1-' :

Intermediate 29

I-(8'-Cyano-3,4, 5 6—tetrahydr0~2}1-[1 2" bipyridinyl-4-carbonyl)- 4n{4-ﬂaor0-phenyl)-
5 piperidine-4-carboxylic acid

000

N o3 [+]
7

1) 1-( 5’~Cvano~3,4,5,6—tetré.h\jdro~2ﬂ—f 1.2'Tbipvridinyi-4-carbonyl)-4-(4-fluoro-phenvi)-

niperidine-4-carboxvlic acid ethyl ester

i P
N'/\\- é/
Ay
N \/Jf
0 ‘ Py
= JL‘“/’N JO -
N

10 Inanalogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4'-fluoro-
biphenyi—éi-carbdnyl)npiperidine—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
(WO2000071517) and 5'-Cyano-3,4,5,6-tetrahydro-2H-[ 1,2"Tbipyridinyl-4-carboxylic acid
(commercially available). MS ISP (m/¢): 465.2 [(M+H)+_].

15 ) 1-( 5'_Cvano-3.4.5,6-tetrahydro-2H-[1,2"Tbipyridinyl-4-carbonyl)-4-(4-fluoro-phenyl}-

pineridine-4-carboxylic acid

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyl-1-(4*-fluoro-
biphenyl-4-carbony!)-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 LiIOH'H,O. MS ISP
(m/e): 435.5 [(M+H)'1.

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

acid



i 506.60 3 1-[4-(3-Methyl- [1,2,4]oxadiazol-5- yl)-benzoyl]-4-

phenyl - pi peri di ne-4- carboxylic acid indan-2-ylam dc 14443- Met hyl -

1, 2, 4] oxadi azol -5- yl)-benzoyl]-4- phenyl-pi peridine-4-_car i.c acid

(i nt er redVALEM1GPEIand i ndan- 2-yl ami ne (commercially aggngﬁE@%%%67.2 119 2

2-C\\ /2 502.60 2 4- Cyclopropylneth%ﬁ- 1 -(4'-fluoro-biphenyl -

4-carbonyl)- piperidine-4- carboxylicacid [(S)- 1-(4-fluoro-phenyl)-

ethyl } -am de 4- Cycl qpropyl methyl- 1-(4'-fluoro-biphenyl- 4-carbonyl)-

pi peri di ne- 4- carbO{ijc acid (inteinmediate 20) and (S)-1-(4-fluoro-

phenyl ) -ethyl am ne (cohmercially avail able) 503.2 120 )i, 4 "ry

-ifte---- S0 - - - 530f53j4 1- (41- Fl uoro- bi phenyl -4-carbonyl) -

4-(2,2,2?mf¥#%uQr0f”éﬁwyﬂ)-piperidine-4- carboxylic acid [(S)-
(4-f1 uor o- phenyly--ethyl ] -am de 1-(4' - Fluoro- bi phenyl-4-carbonyl) -

(2,2,2-trifluorlp- ethyl)-piperidine-4- carboxylic acid (internediate 21)

d

1-
4-
an 0 - . .

i) 4-(4-Fluoro-phenyl)-1-[4-(3-methyl-{ 1,2.4Joxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic

acid ethyl ester

|
-
Ne—o d -
v .
H’<N¢\I/\\I (;( o~
Loy ﬁ]/
\\\\“/‘-\T/ P

5 Tn 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 i) the title
cormpound 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 i) 4-(4-Fluoro-phenyl)-1-{4-(3-methyl-[1.2.4]Joxadiazo 1-5-y1)-benzoyl]-piperidine-4-carboxylic

acid
In analogy to the procedure described for the synthesis of 4-cyclopropylmethyli-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 LiOHH,0. MS ISP (m/e):
410.2 [(M+H)'T.

Intermediate 31
4-{4-Fluoro-phenyl)-1-[4-(5-methyl-[1,2,4] oxadiazol-3-yl)-benzoyl} -piperidine-4-carboxylic

acid

Q@
’_’<\N o
N )
]

) 4-( A-Fluoro-phenyl)-1-[4-(5-methyl-[1.2.4Joxadiazol-3-y1)-benzoyl]-piperidine-4-carboxylic

20

acid ethyl ester



(S)-1-(4-fluoro- phenyl)-ethylam ne (comercially available) 531.2 121 ft
516.62 9 4-Cycl obutyl nethyl- 1 -(41-fl uoro-bi phenyl- 4-carbonyl)-
pi peridinc-4- carboxylic acid [(S)- 1 -(4-fluoro-phenyl)- eth Il-an1de
4- Cycl obu¥QPR#etibspdl 14-f | uor o- bi phenyl- 4-carbonyl) - é?%@??%W%%:ﬁ
carboxylic acid (intetnediate 22) and (S) 1- (4-fluoro- phenyl)-ethylam ne
(comercially available) 517.4 WO 2010/ 106081PCT/ EP2010/ 053417 - 76-
structure MW calc. systematic Name starting materials MV (M) 122
j---,---0..----- : vy Js, 0,0 X) "' ----Li-N-=504.6 8 1-(4'-Fluoro-
blphenyl 4- car bonyl )- “#-i sobutyl - pi peri di ne- 4-carboxylic acid
[(S)-1-( 'ﬁluoro eyl )-ethyl | -am de 1-(4'-Fluoro- biphenyl-4-carbonyl)-
4-1isobu i di carboxylic acid (internediate 23) and
(S) 1-(4- qu k ) -cthyl am ne (commercially available) 505.3 123 (
-75 cr '

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—phenyi)-piperidine-4~carijoxyiic acid ethyl ester

5 (WO02000071517) and 4-(5-methyl-1,2,4-0xadiazol-3-yl)benzoic acid (commercially available).
MS ISP (m/e): 438.2 [(M+H)].

i1) 4-(4-Fluoro-pheny}-1-[4-(5-methyl-[ 1.2.4Joxadiazol-3-yD)-benzoylj-p ineridine-4—carbo xvlic

acid

In analogy to the procedure described for the synthesis of 4-cyclopropylmethyi-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]Joxadiazol-5-yl)-benzoyl]-

piperidine-4-carboxylic acid ethyl ester through ester cleavage with LIOHH,0. 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

Co

i) 4-(4-Fluoro-phenyl)-1-[4-(2-oxo-piperidin-1-yl)-benzoyl}-piperidine-4-carboxylic acid ethyl

ester

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 cthyl ester



543.58 6 5-Fluoro-I'-(4'- fluoro-biphenyl-4- carbonyl)-2',3 ,5,6'-
tetrahydro- |'H [2,41bipyridinyl-4'- carboxylic acid [(S)-

1- (4-fluoro-phenyl)- ethyl]-am de 5-Fluoro-1'-(4"'- fluoro-biphenyl-4-
carbonyl) W@ 208/1p&81 6' - tetrahydro-1'11- carboxylic aciP@T/EP2010/453417

[2,41Thi pyridinyl-4'- (intefluediate 24) and (S)-1-(4-fluoro-
phenyl)-ethyl am ne (commercially avarﬁ%ble) 544.2 124 'I- Pr"i----- ;or----
, 593.59 3 1'-%4'-Fluoro- bi phenyl - 4-carbonyl )- 6-trifluoronethyl -

2', 3", 5IFW@20008 R5éﬁ$/@1ﬂd¥:(2ﬁp¥q~mp@rm%ﬁ~|éwﬁ)bm2ﬁgﬁl acidglcommetsintly|aveilagte) gMS ISP

[ (S)-1-(4-f nyl)-ethyl] am de 1'-(4'-Fluoro- biphenyl-4-carbonyl)-
6-trif|ﬁ@?%%§$%@%®9§ﬁ;3',5',6'-tetrahydro- | 1143, 4Thi pyri di nyl - '
4' -carboxylic acid (intermediate 25) and (S)-1-(4-fluoro-

phenyl ) s)et-tiyFlast nderfyd e tae (Bo.al-pigeramail Ivilicayo B R4ip&ididhd-carBoxylit'acid31. 56

5-Fluoro-1'-]4-(5- nethyl- , 2.41oxadi azol - 3- y1)-benz -~

> o o sl fon BTt 5o BT e e 7 YRR BER - e

[ (S) 51-KifndnbLpcabonepydiditt hydbariidacid (intermediate 20, step iif) 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 LIOHH,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

O X
T

N .
o

1) 4-(4-Fluoro-phenvi-1-{4-(4-fluoro-phenyD-piperazine-1-carbonyli-piperidine-4-carboxviic

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 sclution of 0.99 g (5.5 mmol) 1-(4-
fluorophenylpiperazine 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-fiuoro-phenyl)mpiperidme—4—cérboxylic 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 concenftrated under vacuﬁm. ‘The residue was dissolved i 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 vacoum. The residue was taken up
between 100 mL water and 100 ml. ethyl acetate and extracted. The aqueous Jayers were

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



5- Fl uoro-1' 44- (5 nethyl [1,2,4]oxadiazol-3- y1l) - benzoyl | -

2',3,5 ,6 -tctrahydro- H [ 2, 41] bi pyridinyl- 4'-carboxylic acid
(|nterned|ate 26) and (S) 1- (4-fluoro- phenyl)-ethylam ne (conmercially
avai | abl ey028:9/106085532. 1 WD 2010/ 106081 PCT/ EP2010/ 053¢ VEFFHORG st r uct ur e
MN cal c. systematic Nane starting natﬁglals MV (+) 126 0 - 531.56

5-Fl uoro-1'14-( 3- nethyl [1 2 4] oxadiazol-5- yl)- benzoyII-

21,3 ,5",61-tetrahydro- 41b|pyr|d|nyl 4" - rbo

[(S) - 1-hrmefdrighpe i }tﬁféfiﬁ S[Oﬂﬁ?ﬁtla@dsmﬁﬁrfdé?wﬂi %yé FPé?‘+€§1|C°1“m

[1 2, 4] Y t 1 8 h Th
Ch-[ 2,4 t@?%ﬁ}m{&}ca? gg%%%i‘%ﬂ |g§adé%t féﬂeﬁﬁgﬁe%?%e 20y Bnd

(1 §)7 (1) (pteduicuamosnipghEryions welsyehanersted TEMhRAE i2dR? y/o)aﬁﬁlﬁlﬁélbp@}lp%é a9/ 532 2

pd 4' - Fl uor o-
bi phen lighﬁyecl:ig}yb%gr‘fb?v)mgys(ij} u%}r %%@ny%ﬁ §)I peri di ne- 4-

5 i} 4-(4-Fluoro-phenyl)-1-[4-(4-fluoro-phenyl)-piperazine- 1 -carbonyll-piperidine-4-carboxylhc

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)-benzoyi]-piperidine-4-

10 carboxylic acid ethyl ester through ester cleavage with LIOHH,O. MS ISP (m/e): 430.3
[(M+H)].

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

15 F

To a mixture of 1-[4-(3-methyl-[1,2,4]Joxadiazol-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 triethylamine (66 uL, 0.473 zhmoi) in dichloromethane (2 mL) at room
temperature was added slowly a solution of ($)-1-[4-(triflucromethyi)phenyljethylamine (29 mg,

20 - 0.154 mmo)) 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 colunm to yield 23 mg [-[4-(3-methyl-[1,2,4Joxadiazol-5-yl)-
benzoyl]-4-phenyl-piperidine-4-carboxylic acid [(S)-1-(4-trifluorornethyl-phenyl)-cthyl]-amide.
MS ISP (m/e): 563.3 [(M+H)'T.

25 In analogy to the procedure described for the synthesis of 1-[4-(3-Methyl-[1,2,4]Joxadiazol-5-y1)-
benzoyl]-4-phenyl-piperidine-4-carboxylic acid [(8)-1-(4-trifluioromethyl-phenyl)-ethylj-amide



carboxylic acid W(4-
bi phenyl- 4-car bonyO- 4-(4-fl uoro-phenyl)-
(intermedi ate 28) and (4-Fl uoro-phenyl)-
530. 2 128VOBAPIGPSH 4- Fl uor o- bi phenyl- 4- car bony0- 4- (XCTEGYIY?
carboxylic acid N -

pi peri di ne- 4- Cyct
4- (4-fl uoro-phé -

bi phenyl- 4-carbonyl) -

f 1 uor o- phenyl) -

(internedi ate 28) and cycl ohexyl

129

hexyl -

hydr azi de 1-(4'
pi peri di ne- 4-
hydr azi ne (conner0|al

hydr azi de 1-(4'-
pi peri di ne- 4-

- Fl uor o-

e
Fl uor o-
carboxylic acid

carboxylic acid
avai | abl e)

nyl) -

avai |. abl e)

4-(4- f'ﬁ&&&?ﬂ %‘%ﬂaﬁ%)medl% pRId fiees- coﬁ%ﬁ@é@’éﬁmﬁe a¢3-Axdnfp® 200.

1-(3-f

|'uor o- phenyO-
4- (4-fluoro-phenyl)-

et hyl |

| -am de
pi peri di ne- 4-

Fl uoro-

No structure MV cal c.

: I I
_c)exagplesp 45 dgther gm@mlnqj%ﬁ%vesg g %&ﬁl%glg?ec{)%ﬁl)fs 11} respective starting

bi phenyl- 4-car bonyl) -
carboxyllc acid (internmediate 28) and
(S) 4- (3-fluoro- phenyl)-ethylanm ne (Iebledercially avail able) 543. 3
2010/ 106081PCT/ EP2010/ 053417 - 78-

No

structure

MW
calc.

systematic Name

starting materials

MW
{(MH+)

115

566.55

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

fluoro-phenyl)-ethyl]-

amide

1-]4-(3-Methyl-
[1,2,4]Joxadiazol-5-
yl)-benzoyl}-4-
phenyl-piperidine-4-
carboxylic acid
(intermediate 19} and
2,2, 2-4rifluoro-1-(4-
fluoro-phenyl)-
ethylamine
(commercially
available)

567

116

508.61

1-[4-(3-Methyl-
[1.2,4Joxadiazol-5-
yl)-benzoyl]-4-
phenyl-piperidine-4-
carboxylic acid (1-
methyl-1-phenyl-
ethyl)-amide

1-[4-(3-Methyl-
[1,2,4]Joxadiazol-5-
yl)-benzoyi}-4-
phenyl-piperidine-4-
carboxylic acid
(intermediate 19) and
1-methyl-1-phenyl-
cthylamine
{commercially
available)

509.3

117

492.57

(1,3-Dihydro-~

isoindol-2-y1)-{1-[4-

(3-methyi-
[1,2,4]oxadiazol-5-
vh-benzoyl]-4-
phenyl-piperidin-4-
yl}-methanone

1-[4-(3-Methyl-
[1,2,4]oxadiazol-5-

yl)-benzoyl]-4-
phenyl-piperidine-4-

carboxylic acid

(intermediate 19) and

2,3-dihydro-1H-
isoindole
(commercially
available)

493.3

)




systenﬁtic Nanme starting materials MW (MH) 130 \-0 525.6 1-(41-Fl uoro-

bi phenyl- 4-carbonyl) -

(1- pyridi

4- (4-f 1 uBY@2PHERGL) -

n-2-yl -ethyl) -

4-(4-fl uoro-phenyl) -

pi peri

am de 1-(41-Fl uoro- blpheny1P4ﬂ£@%
pi peri di ne- 4-

car boxylic aci

di ne- 4-

d (| erme

carboxylic acid

ﬁﬁg¥e 28) and

1-pyridin-2-yl- ethylam ne (comrercially available) 526.1 131 -03 525.6
1-(4' - Fl uoro- biphenyl-4-carbonyl)- (4 quoro phenyl) plperldlne 4-
carboxylic acid. (6- nethy n"r'f'n Z——yHrethytam-de—t=—(4" -rlmuro-
bi phenyl-4-carbonyl)- 4-(4-¥#woro 1 | peri oxyM¥ aci d
(i ht er M [t @ yB‘i)’rﬁ C—Eb s, hy| Sg{} %‘i‘ Na ‘g‘ ey Sqmﬁ‘%ﬁ‘é?ﬁgﬁm dEMRE ¢i al | y
avai | able)..5263-132-¢-2}}+p—539+-63—1(41=Fuoro BW%%&.Tca ponyT) -
4- (4-fl uorio- phenyl) - pipetidines4- carboxyllc acwﬁf omﬁﬁ& g§n-4 yl - pr opyO-
amde I -(41-Fl 0- blgpenyl 4- car?gg ? (4 |
pi peri di ne- 4- éng ~aci d (|nté' i
R b [1,2,4] oxa 1azol p cnyl~p1pcr1dme~4~
- ot 506.60 | yl)-benzoyll- 4 carboxylic acid | <475
1us | O | 200 T :
= 3 phenyl-piperidine-4- | (intermediate 19) and
carboxylic acid indan-2-ylamine
indan-2-ylamide (commercially
available)
4-
Cyclopropylmethyl-
4- 1-(4'-fluoro-biphenyl-
r\i\)\/\ /Wj\ Y Cyclopropylmethyl- 4‘-car.bqnyi)-
R/\r“\/ 1-(4'-fluoro-biphenyl- p1per1dlpe-4-l
502.60 4-carbonyl)- carboxylic acid 503.2
119 2 piperidine-4- (mntermediate 20) and ’
carboxylic acid [(S)- (S)-1-(4-fluoro-
1-(4-fluoro-phenyl)- | phenyl)-ethylamine
ethyi]-amide {commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
", 1-(4'-Fluoro- 4-(2,2,2+rifluoro-
e, L L biphenyl-4-carbonyD)- | - ethyD-piperidine-4-
Dt G 4-(2,2 2-trifluoro- carboxylic acid
120 330:53 | cthyl)-piperidinc-4- | (intormediate 21) and | 5312
carboxylic acid [(S)- (S)-1-(4-fluoro-
|-(4-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide (commercially
available)
4-Cyclobutylmethyl-
1-(4'-flucro-biphenyl-
~ 4-Cyclobutylmethyl- 4-carbonyl)-
R it -(4'-fluoro-biphenyl- iperiding-4-
Y e 1-(4'-fluoro-biphenyl piperidine-4-
=y 4-carbonyl)- carboxylic acid
121 516621 iocridine-d- | (intermediate 22) and | 517.4
? carboxylic acid [(S)- (S)-1-(4-fluoro-
1-(4-fluoro-pheayl)- | phenyl)-ethylamine
ethyl}-amide {cormmercially
avaiiable)
I




1-pyridin-4-yl- propylan1ne (commercially avail able) 540.3 133 L-Jr--, t
lrThG1-- '"N.-"-,-" "1"'" 539.63 1-(4'-Fluoro- biphenyl-4-carbonyl)-

4- (4-fluoro- phenyl)- pi peri di ne-4- carboxylic acid (1-

pyri di n- 2V§ROipHAKHYA1) - ami de 1- (4t - Fl uoro- bi phenyl-4- %%WB%W%&‘&”7

4- (4-fl uoro-phenyl)- piperidine-4- carboxylic acid (internediate 28) and
1-pyridin-2-yl- propyl am ne (connerciérly avai l able) 540.2 WO

2010/ 106081 PCT/ EP2010/ 053417 -79- No_structure -MA1Aksi-s Jyol era—i-e—Nane
starting naterials MV 134! >%8x0|565. g Fl uor o- b| hen MW
4-y1) 44&( 4-f 1 uoHBISHERY 1) - 4- (e 4, 5,58 e‘i“é ?§ﬂ9‘&r or f ‘Eall‘ﬁ‘f‘ﬁ'&?r i M) | 1 -
carboayl;mpreLLdanm4?544;nELhénnn° {4 —Fueroe u ; 4=¢garbonyl) -
-(4-fluoro-phenyl)- piperidine-4- carboxylic acj ‘fg e 28) and
1,2,3,4,5,6- Hexahydro- [2, 21]b|pyr|d|n¥ (conn'@E 3ﬁ5tle) 566. 3
135 .3<1 \ 072 .2 0 554.61|1-(4-Fl uo orlg4-Fluoro- 4-1sobuty pipe:n ne-
< /I&/\‘ e [ T biphenyl-4-carbonyl)- _4 carb()).iyhc acid
N 504.61 | 4-isobutyl-piperidine- | (intermediate 23) and 5053
122 ) 8 4-carboxylic acid (S)-1-(4-fluoro- '
[(S)-1-(4-fluoro- phenyl)-ethylamine
phenyl)-ethyl]-amide {commercially
available)
5-Fluoro-1'-(4"-
fluore-biphenyl-4-
A 5-Fluoro-1'-(4"- carbonyl)(;,?',3‘,5‘,6'-
Y Y fluoro-biphenyl-4- tetrahydro-1"H-
VL@?;'@L T carbonyi)lj2',3‘,5',6'~ [2,4Tbipyridinyl-4'-
m 543.58 tetrahydro-1'H- carboxylic acid 5442
123 6 | [24Tbipyridingl-4- | (intermediate 24) and |
carboxylic acid [(S)- (S)-1-(4-fluoro-
I-(4-fluoro-phenyl)- | phenyl)-ethylamine
ethylj-amide {(commercially
available)
I'-(4-Fluoro-
biphenyi-4-carbonyl)-
~fr 1'-(4-Fluoro- 6-trifluoromethyl-
Y 0 LY biphenyl-4-carbonyl)- 2',3‘,5’,6'—tet’rahy§1m~
\@\,NCEF T G-trifluoromethyt- | 1'H-[3,4'Tbipyridinyl-
: 593.59 | 2',3",5',6"-tetrahydro- 4'-carboxylic acid 5042
124 3 | 1ML A bipyridinyl- | (intermediate 25) and |
4-carboxylic acid (S)-1-(4-fluoro-
[(S)-1-{4-fluoro- phenyl)-ethylamine
phenyl)-ethyl]-amide (commercially
available)
5-Fluoro-1'-[4-(5-
methyl-
| . 5-Fluoro-1'-[4-(5- {1,2,4}gxadiaz;]3i-3-
it Y methyl- yh-benzoyl]-
/Y;W/J* T J [1.2,4]oxadiazol-3- | 21,3',5"6-tctrahydro-
; yD)-benzoyl}- I'H-[2,4boipyridinyl- | 53¢ o/
125 531.56 | 23"5",¢"-tetrahydro- 4'-carboxylic acid 5 32' 1’
1'H-[2,4"Tbipyridinyl- | (intermediate 26) and '
4'-carboxylic acid (8)-1-(4-fluoro-
[(S)-1-(4-fluoro- phenyl)-ethylamine
phenyl)-cthyl}-amide (commercially
available)




bipheny1-4-carbony1)- 4- (4-fl uoro-phenyl) -

pi peri di ne- 4-

carboxylic acid

[ 1-(4- fluoro-phenyl)- cyclopropyli-anide 1-(4'-Fl uoro-
bi phenyl-4-carbonyO- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(i nt er mediva©281048508knd 1- (4-f | uor o- phenyl) - cyclopropyPSﬁﬁﬁ@”@@%ﬁﬁércialIy
avail able) 555.1 136 02> 2)% "' 528. 57,% (4' - Fl uoro- biphenyl -4-carbonyl) -
4-(4-fl uoro-phenyl) - piperidine 4- cé?boxyllc acid 4- fluoro-benzyl am de
1-(4' -Eluoro-_hiphenyl-4-carbony0O-..4-(4-f1 uoro-phenyl)- pi-peridine-4
carboxylicjacid (|nterned|aﬁ@m22) and 4- quororbenzyIan1ne connﬁnunclly‘
avai | ablNe) | 529, gruedyre 51816 o Jip (4 -FHEBRYS Bﬂﬁhe1y¥aﬂ“E§PH@ (MHH)
4- (4 fluoro- ri.di-ng-4--carboxyvlic-aci-d fnfrah\mlrn PVF-an-4-
yl met hyl ) - am de 1-(4'-Fluoro- bipheny1-44carbon/1f;Fmpﬁﬂﬂ¥{G%ro-pheny1)
pi peri di net4- carboxylic acid (intermediate 28)]and ¢*¢tf¥t r ahydr o- pyrjan-
4-y1) - met hyl:ami ne ¢eommer dial |y avériFIl@m'é?[‘*ﬂg 3 | \igtjoxadiazol-5-
2010/ 10608 1%&%@@@34 17 -80- methyl- yl)-benzoyl}-
A b _ [1,2,4]oxadiazol-5- | 23,56 “tetrahydro-
’ yl)-benzoyl}- VH-2ATbipyridingl- | 51¢ o
126 531.56 | 23,5 ,6tetrahydro- 4'-carboxylic acid 53 2’ 5
1'H-[2,4"bipyridinyl- | (intermediate 27) and '
4'-carboxylic acid (S)-1-(4-fluoro-
[(8)-1-(4-fluoro- phenyl)-ethylamine
phenyl)-ethyt}-amide (commercially
available)
1-(4'-Fluoro-
biphenyi-4-carbonyl)-
L 1-(4'-Fluoro- 4-{4-fluoro-phenyl)-
T ~ b ye 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)-
o . ) 1-(4"-Fluoro- 4-(4-fluoro-phenyl)-
LA Q\Lwr@ biphenyl-4-carbonyl)- piperidine-4-
128 T 517 62 4-(4-fluoro-phenyl)- carboxylic acid 5183
' piperidine-4- (intermediate 28) and '
carboxylic acid N~ | cyclohexyl-hydrazine
cyclohexyl-hydrazide (commercially
available)
1-{(4'-Fluoro-
biphenyl-4-carbonyl)-
c @ : 1-(4-Fluoro- 4-(4-fluoro-phenyl)-
gl o A biphenyl-4-carbonyl)- piperidine-4-
ij/r:j '( 4-(4-fluoro-phenyl)- carboxylic acid
129 542.6 piperidine-4- (intermediate 28) and | 543.3
carboxylic acid [(S)- {Sy1-(3-fluoro-
1-(3-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide (commercially
available)




)

structure MNcalc. systematic Nane starting materials MAV(ML-1+) 138
552.62 1-(4' -Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-
pi peri di ne-4- carboxylic acid ((1 S, 2R)-2-hydroxy- indan-| ) am de
1- (4LFl uowe20Bi1pMehy1- 4- car bonyl1) - 4- (4-f1 uor o- phenyl)"CTﬁpﬁéP PtHe- 4-
carboxylic acid (internmediate 28) and (1S, 2R)-1-am no- i ndan-2-ol
(comercially available) 553.2 139 78552 62 1- (41- Fl uoro-
bi phenyl-4-carbanyl)- 4-(4-fluoro-phenyl)-_piperidinc-4- carboxyliec—acid
((IS, 295 -2-hydroxy- indan-kgwl)-anide 1-(4LFl uoro- biphenyl- 4-camzor 1)-
4- (4-f1N0r b- p%eﬁ?@}/“fepi perii éige) 4-SYERPEHL Y aci EF‘*(ti‘_‘f'ﬂp‘@F‘ Fatevas)) )almzj
(1S, 2S)-1-am.no- indan-2-9l (commerci-ally available}-553-2-140-fr— i
A M 1o - _ 1-(4Floro-
' biphenyl-4-carbonyl)-
1-{4-Fluoro- 4-(4-fluoro-phenyi)-
) Hﬁ biphenyl-4-carbonyl)- piperidine-4-
Q"\ﬁ‘ ST 0 4-(4-fluoro-phenyl)- | carbox_yr/hc acid
130 A 525.6 piperidine-4- (intermediate 28) and | 526.1
¢ carboxylic acid (1- I-pyridin-2-yl-
pyridin-2-yl-ethyl)- cthylamine
amide (commercially
available)
1-{4'-Fluoro-
biphenyl-4-carbonyl)-
(x\] . ' 1-(4'-Fluoro- . 4-(4-fluoro-phenyl)-
S biphenyl-4-carbonyl)- piperidine-4-
LAY 4-(4-fluoro-phenyl)- carboxylic acid
131 | ’ 525.6 piperidine-4- (mtermediate 28) and | 526.1
carboxylic acid (6- | C~(6-methyl-pyridin-
methyl-pyridin-2- 2-yh)-methylamine
yimethyl)-amide (commercially
available)
1-(4-Fluoro-
biphcnyl 4-carbonyl)-
[/ﬁ 1-(4-Fluoro- 4-(4-fluoro-phenyl)-
\@Y\ /\f\/ e biphenyl-4-carbonyl)- ptpendl,pe—/-}‘-_
Lot 1 4-(4-tfluoro-phenyl)- carboxylic acid
132 ’ 539.63 piperidine-4- (intermediate 28) and | 540.3
carboxylic acid (1- I-pyridin-4-yl-
pyridin-4-yl-propyl)- propylamine
amide (commercially
available)
1-(4"-Fluoro-
biphenyl-4-carbonyl)-
1-(4'-Flaoro- 4-(4-fluoro-phenyl)-
T bf rf“j biphenyl-4-carbonyl)- piperidine-4-
\]O\wrv r 4-(4-fluoro-phenyl)- carboxylic acid
133 539.63 |  piperidine-4- (intermediate 28) and | 540.2
carboxylic acid (1- L-pyridin-2-yl-
pyridin-2-yl-propyl)- propylamine
arnide (commercially
available)




71 --- , ' 540.61 1 (4t-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-
pi peridi ne-4- carboxylic acid ((R) - 2-hydroxy-I-phenyl- ethyl)-am de

1- (4- Fl uoro- biphenyl -4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4-
car boxyl i €0ae0HEENt el i nedi ate 28) and (R)-2-am no- 2- PERERFIVEBHINOI
(commercially available) 541.2 141 E-Rt. is- 540.61 1-(41-Fl uoro-

bi phenyl - 4-car bonyl )- 4-(4-fl uoro- phe?%?l) - piperidine-4- carboxylic acid

((S)- 2-hydroxy-1-phenyl - ethyl)-anide. 1-(4' -Fluoro- hiphenyl-4-carbgnyl)-
4- (4-fluoro-phenyl)- piperigdjwe-4- carboxylic acid (i nt ei medi atie »@®) jand
(S)-2-aNPnp- 2- grnstze- et hangi?:fc orfiyeiemiatis Namy a| | HBFENE marigls : 3)
2010/ 106081 PCUEP2010/053417..-81-._ No_ structure | c.
starting naterials MV (MH) 142 | 516.63 14- F| uoté4-Fluoro- '
¢ biphenyl-4-carbonyl}-
Ry O s (4-Fluoro-biphenyl- 4-(4-fluoro-phenyl)-
7 piperidine-4-
O Ay 4-yD)-[4-(4-fluoro- bipendnet
phenyl)-4-(3.4,5.6- | . 0 0 S
134 I ses.66 tetrabydro-2H. | U 2 and | 566 3
[2,2'Tbipyridiny}-1- ethiend
carbonyl)-piperidin- g}é??hyd.?- |
1-yl]-methanone (2,2 Toipyridiny
(commercially
availabie)
1-{4'-Fluoro-
biphenyl-4-carbonyl)-
., 11/5 . 1-(4-Fluoro-~ 4»(4-.ﬂuolr0.—phenyi)-
S s Ki\// _ biphenyl-4-carbonyl)- plperldme«tif
ot 4-(4-fluoro-phenyl)- carboxylic acid
135 ’ 554,61 piperidine-4- (intermediate 2&) 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)-
@\ﬁ g oy | biphenyl-4-carbonyl)- piperidine-4-
136 \/i--iz" T 578 57 4—(4-‘ﬂuo.ro‘-phenyl)~ - carboxylic acid 5797
piperiding-4- {intermediate 28) and
carboxylic acid 4- | 4-fluoro-benzylamine
fluoro-benzylamide {(commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
F @ 1-(4"-Fluoro- 1 4—(4-ﬂuor§-phinyl)—
Tl . X, s biphenyl-4-carbonyl)- piperidine-4-
J\”// ]O\/ e 4{)(4-ﬂ{10ro-phenyl)- carboxyiic acid
137 518.6 piperidine-4- (intermediate 28) and | 519.3
carboxylic acid C-(tetrahydro-pyran-
(tetrahydro-pyran-4- 4-y)-methylamine
ylmethyl)-amide (commercially
available)




bi phenyl - 4-car bonyl ) - 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
cycl ohexyl met hyl - ami de 1-(4'-Fluoro- biphenyl-4-carbonyl)-
4- (4-fluoro-phenyl)- piperidine-4- carboxylic acid (internediate_28) and

C- cycl ohéx§RuioagP#y| am ne (commerci al ly avail abl e) 517 RERRYOPLT ?) 0
552.66 1-(41-Fl uoro- biphenyl-4-car b%ﬁyl ) 4-(4-fluoro-phenyl)-
pi peri di ne-4- carboxylic acid (2- nethyl-1-phenyl- propyfl-am de
1- (41 -Eluaro- _bi phenyl - 4-carbonyl)- -4« {4-{| uore-phenyl)—pi-peri-di-nes 4-
carboxylicl acid (intel nedi atv28) and 553,2 144 - --. . r 1 . '-"'"I'YMw"
%y--- Na oo 93'&@?‘8’5 1- (4 caﬁé_uoz SYStpmpticame - |c AR rysgtermls_ (MH+)
4- (4-tluorp-phenyl) - pipetidi-hes-4-—carboxyhi-ec—aetd }f(14 %4- HHuoro=phenyl) - 2-
met hyl - pr opyl kam de 14-Fl uoro- bi phenyl-4-carbo .1%{3—“ A2 (45| yorlo- phenyl ) -
pi peri di ner4- carboxylic acid (iinternedjate 28)| 4R EREEROR pheny -
propy! ami ne. (comeytj al |y |avail abl e)l-g7hlugrog 457 | 4-(4-fluoro-phenyl)-
SN /ﬁ% ) biphenyl-4-carbonyi)- plpendme-él-u
/TL I 4-(4-fluoro-phenyl)- carboxylic acid
138 T 552.62 piperidine-4- (intermediate 28) and | 533.2
carboxylic acid (18,2R)-1-amino-
((18,2R)-2-hydroxy- indan-2-01
indan-1-yl)-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
L 1-(4'-Fluoro- 4-(4-fluoro-pheny’)-
R /E/ e biphenyl-4-carboiyl)- piperidine-4-
Q/ij\f e 4-(4-fluoro-phenyl)- carboxylic acid
139 “ 552.62 piperidine-4- (intermediate 28) and | 553.2
carboxylic acid (18,28)-1-amino-
((18,28)-2-hydroxy- indan-2-ol
indan-1-yl)-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
N 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
hgl e biphenyl-4-carbonyl)- piperidine-4-
- Ty 41-)(4-ﬂ{10r0~phenyi)— carboxylic acid
140 540.61 piperidine-4- (intermediate 28) and | 541.2
carboxylic acid ((R)- (R)-2-amio-2-
2-hydroxy-i-phenyl- phenyl-ethanol
ethyh)-amide {commercially
availabie)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
) o~ 1-(4-Fluoro- 4-(4-fluoro-phenyl)-
. T, 0 biphenyl-4-carbonyl)}- | - piperidine-4-
&QYN(/\‘VN))V 4-(4-fluoro-phenyl)- carboxylic acid
141 L 54061 | piperidine-4- (intermediate 28) and | 541.2
carboxylic acid ((S)- (8)-2-amino-2-
2-hydroxy-!1-phenyl- phenyl-ethanol
ethyl)-amide (commercially
available) .




blphenyl

11t

(2,2,2-trifluoro-1- phenyl -

4- (4~ f | UOWE-JHHEHHHIS) -

2,2,2-trifl

uoro- 1- phenyl

4 carbonyl) 4-(4-fl uoro- phenyl)

, Hj..1 iN---- 578.58 1- (4
pi peri di ne- 4-
et hyl)-am de 1-(4'-Fl uoro-

pi peri di ne- 4-
- et hyl am ne
2010/ 106081PCl 7EP2010/ 053417 -82- No

&

-Fl uoro
carboxylic acid -

bi phenyl- 4- car bonyl) -
carboxylic acid (i MdrEyeeitg’sd128) and
commercially available) 579.2 WD

Tucture MNWcalc. systematic Nane

starting terials MN (1.0 146 294 % 596.57 1-(4' -Fl uaro-
bi phenyl- 41 carbonyl)- 4-(4-f rio- pheny1) - pipernidine-4- carboxylyig aci d
[2p2 Zyi\fﬂl fl uor @)“-“"{C‘%YF« fl(uorig;zghengbﬁ}ﬂl)éﬁ%ﬂqeﬂgm detartipg maparigdy oyﬁi\ﬂg‘%
bi phenyl-4icar hhny1) = d=(4-fl.uoro-phenyl) - pipefidine-4- carboxylic acid
(intel medi ate 28) and 2,2,[2-trifluoro-1-(4- fluoro- pH&rEN9ro= et hyl ami ne
(commrercially available) 597.2 147 F-a-t a -11-'| bwhesd-468rbpaylH uor o-
. — 1-(4-Fluoro- 4-(4-fluoro-phenyl}-
RSN - ,EI:)W“ D biphenyl-4-carbonyl)- piperidine-4-
& AT 4-(4-fluoro-phenyl)- carboxylic acid
142 516.63 piperidine-4- (intermediate 28) and | 517.3
carboxylic acid C-cyclohexyl-
cyclohexylmethyl- methylamine
amde (commercially
available)
: 1-(4-Fluoro- 1-(4'-Fluoro-
A biphenyl-4-carbonyl)- | . .
T . /E;f e 4-(4-fluoro-phenyl)- bipkf%yind-caﬁo n3{)1)-
143 C/YLVJT";/\“‘/ 552.66 piperidine-4- aSe “O.rc‘f.‘p. Z”y T | 5532
; carboxylic acid (2~ piperidine-a-
methyl-1-phenyl- carboxylic acid
. (intermediate 28} and
propyl)-amide
1-{4'-Fluoro-
biphenyl-4-carbonyl)-
. fj ‘ 1-(4-Fluoro- 4-(4-fluoro-phenyl)-
4 J\‘/ . rﬂi/ oYy b1phenyi~4~carbonyl)~ plperidl'ne—éiu_
e N 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)-
. oA 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
g . ‘\’/ o I biphenyl-4-carbonyl)- piperidine-4-
C’ITO T 4-(4-fluoro-phenyl)- carboxylic acid
145 | ‘ 578.58 piperidine-4- (intermediate 28) and | 579.2
: carboxyhc acid 2,2, 2-trifluoro-1-
(2,2,2-trifluoro-1- phenyl-ethylamine
phenyl-ethyl)-amide {commercially
available)




bi phenyl - 4- carbonyl ) - 4-(4-fl uoro-phenyl)- piperidine-4- carboxylic acid
(cycl opropyl - phenyl - net hyl)-am de 14-Fl uor o- bi phenyl-4-carbonyO- _
4- (4-fluoro-phenyl)- piperidine-4- carboxylic acid (internediate 28) and
C-cycl opMeRgeEsd¥henyl - met hyl ami ne (comerci al |y avaltHBI 68473 148 -
564. 68 1-(4'-Fluoro- biphenyl-4- carbgﬁyl) 4- (4-fl uoro-phenyl) -

pi peri di ne-4- carboxylic acid (2- opropyl-1- phenyl -ethyl)-am de

1- (4' -Fluor.o-_hi phenyl-4-carbonyl)-.4-{A-f| yoro-phenyd) ;

pheny—pt-peridi-ne—4-
carboxylicj acid (intermnmediawpy28) and 2 cycl opriopy en %-et am ne
( comre)rll%q aﬁl ly aﬁ@'éﬁcf“&‘sl e) 56518 L4<,fr?5’$“*%tf*“¢c94I g pé{f“%‘é‘é ‘Q% i 4- Rwﬁﬂ 0-
bi phenyl -4- carbonyl )-—4- (4-f| uot-o-pheny)—7pi pe. ki \.,ou boxyt+c—aci d
met hyl - N -iphenyl - hydra2|de 1+11- Fl uor o- biphenyl 4
4- (4-f1 uoro-phenyl)- piperidi ne44- carboxyllc ach ?é? W%%te 28) land.
N—nethyI-N#phenyI /hydra2|ne (comercali{roayai | & ‘mgﬁBh
e Y \/L 3 biphenyl-4-carbonyl)- plpendme -4-
I/ﬁ AT 4-(4-fluoro-phenyl)- carboxylic acid
riperidine-4- (intermediate 28) and
146 59657 cgrgoxyl.ic acid 2,2, 2-trifluoro-1-(4- 3972
12,2, 2-trifluoro-1-(4- fluoro-phenyl)
fluoro-phenyl)-ethyl]- -ethylamine
amide {commercially
availabie)
I-(4"-Fluoro-
biphenyl-4-carbonyl)-
ﬁ\ 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
F\f\f\ - 7 biphenyl-4-carbonyl)- piperidine-4-
j\{ ) ;f\ 4-(4-fluoro-phenyh)- carboxylic acid
147 = 1550.65 piperidine-4- (intermediate 28) and | 551.3
carboxylic acid C-cyclopropyl-C-
{cyclopropyl-phenyl- | phenyl-methylamine
methyl)-amide {commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
A 1-(4"-Fluoro- 4-(4-fluoro-phenyl)-
T . /\E 3 biphenyl-4-carbony!)- piperidine-4-
Vlﬁv vr 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)-
. H\ 1-{4-Fluoro- 4-(4-fluoro-phenyl)-
@V,\ -~ J;: biphenyl-4-carbonyl}- piperidipe-d-.
L ,,\r 52559 4-(4-fluoro-phenyl)- carboxylic acid
149 ' piperidine-4- (intermediate 28) and | 526.3
6 carboxylic acid N | N-methyl-N-phenyl-
methyl-N'-phenyl- hydrazine
hydrazide {commercially
available)




WD 2010/ 106081PCT/ EP2010/ 053417 -83- No structure
MAV(4.) 150 r .0 '''r-

starting materials

1-(4' - Fl uoro-

(L.

bi phenyl - 4- car bonyl ) - 4-(4-fl uoro-phenyl) -

(__

MN cal c. systematic Nane
511.56 9

pi peri di ne- 4-

car boxyl i €0aeidoae1 phenyl - hydrazi de 1-(4'-Fl uoro- bi pRERER2U0/8EBony 1) -

4- (4-fl uoro-phenyl) -

pi peri di ne-4- carboxylic acid (internediate 28) and

phenyl - hydr azi ne (comrerci al ly avail a’iﬁ'e) 512.4 151 0, 1 1 55859 7 -
1-(4' -Eluoro- biphenyl-4-carbonyl)- 4-(4-fluora-phenyl)- piperidine-4-
carboxylic|acid [(R) - 1-(4- ro- phenyl)- 2-hydroxy-ethyl k amid
1- (4' - FNeor o - Hiyshengy| - 4- c%gggnyl S)?’Siem(iﬂl‘?ﬂm?o)r/ D- ﬁﬂﬂg‘h‘&g *}‘Xﬁeﬁiiab‘er |(;)[Mgg 4-
carboxyliclacid (internmedilate 28) and (R)-2-anmi.ho-2- phenyl-ethanol
(commercially 1-(4"-Flucro-
biphenyl-4-carbonyl)-
1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
A biphenyl-4-carbonyl)- piperiding-4-
Tl 5. 7Y 51156 | 4-(4-fluoro-phenyl)- carboxylic acid
150 \@\WNV o . 9. piperidine-4- (intermediate 28) and S124
’ carboxylic acid N'- phenyl-hydrazine
phenyl-hydrazide (commercially
available)
_ 1-(4"-Fluoro-
f 1-(4'Fluoro- b‘ipheﬂyl-4-carbonyi)—
, , 4-(4-fluoro-phenyl)-
Y 13//, e biphenyl-4-carbonyl)- pipcri dine-4-
ey A 4-{4-fluoro-phenyl)- S
A AT Luoro-pheny arboxylic acid
T 558.59 piperidine-4- S J
151 o | (intermediate 28) and | 559.2
7 carboxylic acid [(R)- ;
(R)-2-amino-2-
1-(4-fluoro-phenyl)- henvl-ethanol
2-hydroxy-cthyl]- pcty -erato
amide (commercmﬂy
available)
1-(5'-Cyano-3,4,5,6-
tetrahydro-2H-
) I 1-(5'-Cyano-3,4,5,6- [1,2bipyridinyl-4-
\\@L . oy tetrahydro-2H- carbonyl)-4-(4-
TL\)_YN(}S(”K e [1,2"Tbipyridinyl-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-(3'-Cyano-3,4,5,6-
tetrahydro-2H-
i 1-(5-Cyano-3,4,5.6- = [1,27bipyridinyl-4-
\Q . /g) N tetra‘hyd{ot?.ﬂ carbonyl)-4-(4-
" /\T\}r/\i\/ [1,2Tbipyridinyl-4- ﬂuprofphenyi}
’ 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
avaiiable)




avai lable) 559.2 152 1, ,. . ,r(- '
tetrahydro-2H [ 1, 21bi pyri di nyl - car bonyl) - 4-
pi peridi ne-4- carboxylic acid [1-(4- fluoro-phe
1- (5 - CyaHo2B8)a068816- tetrahydro-2H [1, 21bipyri
fl uor o- phenyl) - pi peridi ne-
1- (4-fl uoro-phenyl)-

2.\- - 569.

&4

cycl opropyl am n

66 1-(5'
(4-
nyl) -
dinyl

HeBhit

-Cyano-3, 4, 5, 6-
quoro phenyl) :
kan1de

- 4- (4-

4- carboxyllc acid (|nterned|ate 29) and
{(comercially avail able) 570.4 153 )

/] 585.7 1-(5'-Q/an034'§6 Tpfrahvdrn 2H r1 .9'|h|n\lr|r1|n\/1 4
carbonyl)-4-(4- fluoro-phen i peri di ne- 4- carbox I|c aci d [[1a(w- |.
f1 uor o-%eny(l) Sztﬂcﬁﬁﬁhylo- prlgg‘i{[l kgrfg’ﬂémﬁgf Famey an o“@rtﬂlgsn‘fute“?]ét rqi:g(ﬁﬂ 0- 2H
[1,2] bipyridinyl-4- carbonyl)-4-4(4- fluocro-pheny] Bi pe” ine
carboxylic aci d (internediate 29) and 1-(4- quoré(ﬁﬁg 34?%6 thyI-
propyl am ne (commercially|avail able) 586.3 WD 2016?@@%@8@HCT/EP2010/053417
-84- No str u\ct ur e - 1-(5"-Cyano-3.,4.5,6- [1,2'Tbipyridinyl-4-

ﬁ tetrahydro-2H- carbonyl)-4-(4-

u [1,2]bipyridinyl-4- fluoro-phenyl)-
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)-ethyll- cthylamine
amide {commercially
available)
1-(5'-Cyano-3,4,5,6-
tetrahydro-2H-
Y 1-(5'-Cyano-3,4,5,6- | [1,2"bipyridiny}-4-
Q\\T\’j > e tetrahydro-2H- carbonyi)-4-(4-
MO S aaa [1,2Tbipyridiny!-4- fluoro-phenyl)-
7 carbonyl)-4-(4- piperidine-4-
155 557.64 fluoro-phenyl)- carboxylic acid 558.3
piperidine-4- (intermedtate 29) and
carboxylic acid [(S)- (8)-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-
be tetrahydro-2H- [1,2"Tbipyridinyl-4-
\f\"l j\(: . Y {1,2"bipyridinyl-4- carbonyl)-4~(4-
\W\j\r/\) oy carbonyl)-4-(4- fluoro-phenyl)-
¢ fluoro-phenyl)- piperidine-4-
156 557.64 piperidine-4- carboxylic acid 558.3
carboxylic acid [(S)- | (intermediate 29) and
I-{(4-fluoro-phenyl)- (S$)-1-(4-fluoro-
ethyl]-amide phenyh-ethylamine
(commercially {commercially
available) and available)




MWV cafe. systematic Nane starting materials MV (M) 154 1.r'' 611.61

1- (5 -Cyano-3,4,5,6- tetrahydro-2H [1 ,2']bipyridinyl-4-

fl uoro- phe

nyl ) -

f | uor o- pHERVAPAEPHY| ] - ani de 1- (51- Cyano-3, 4, 5, 6- t et PaHBROGYDpEL7

[ 1, 2] bi pyridinyl-4- carbonyl)-4-(4- f]| uoro-phenyl)-

pi peri di ne-

4-

carbonyl)-4-(4-
pi peri di ne-4- carboxylic acid [2,2,2-trifluoro-1-(4-

carboxylic acid (internedi ate 29) an§52,2,2-trifluoro-l-(4- fl uoro-phenyl) -

ethyl ami ne (commercially ?vaila?lp) 612.3 155 Ti K ' _ * _iar 557 B4
1- (5" -Cyanp-3, 4,5, 6- tetrahygyoi2H [1,2 ]bipyridinyl-4- carbonyijws- (4-
f 1 uor o-Stenyl ) -StcHERi di ne- dye car BESIIRREC Hamg [ | Sytaripgmateyigls, ¢ uweny1) -
ethyl kamide 1-(5'-Cyano-3.4. 5 6- tetrahydro-2H[1. 21bipyri-dinyl-—4
carbonyl)-#4-(4- fluoro-phenyl)- piperidine-4- ca?ﬂﬁ?cWEpﬁﬁgH' i nt er medi at e
29) and (S)-1-(3-fluoro- phenyl)-ethylam ne comet "§¥F§@§ ai llabl e) |558. 3
156 >=5 557.64 1-(5'-Cyano- 3, 4, 5,%-Flucro-phenyl)- | [1,2.4joxadiazol-5-
ey 1-[4-(3-methyl- yi)-benzoyl]-
e ﬂf o [1,2,4]oxadiazol-5- piperidine-4-
RS Ve yh)-benzoyl]- carboxylic acid
157 RO 542.59 piperidine-4- (intermediate 30) and 343.3
carboxylic acid [1-(4- | 1-(4-fluoro-phenyl)-
fluoro-phenyl)- cyclopropylamine
cyclopropyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(3~methyl-
i adiazol-3-
m 4-(4-Fluoro-phenyl)- [1,2,4Joxadiazol-5
P L e yl)-benzoyl]-
A S L 1-[4-(3-methyl- L-DeI:
T TR . piperidine-4-
R i NP [1,2,4]oxadiazol-5- N
5 b I carboxylic acid
158 55863 | Yh-benzoyll- (intermediate 30) and | 559.3
piperidine-4- A RN
o 1-(4-fluoro-phenyl)
carboxylic acid [1-(4- '
2-methyl-
fluoro-phenyl)-2- tami
hyl-propyl}-amide propylamine
met yp (commercially
available)
4-{(4-Fluoro-phenyl)-
1-[4-(3-methyl-
adiazol-5-
E 4-(4-Fluoro-phenyl)- [1,2,4loxadiazol-5
5 1-[4~(3-cthyl- yl)-benzoyl]-
TSP o 2 djoradtazol s piperidine-4-
O [1,2.4joxadazol-3- carboxylic acid
I S yh-benzoyl]- : i
’ - 4 o eridine.d (intermediate 30) and 6352
159 634.55 Cg;gf;yiféc; .| 222-ifluoro-1-(4- :
i thyl-
[2,2,2-trifluoro-1-(4- trlﬂuoromef y_‘
. phenyl)-ethylamine
trifluoromethyl- N
. {commercially




tetrahydro-2H [1, 2] bi pyridinyl-4- carbonyl)-4-(4- fluoro-phenyl)-

pi peridi ne-4- carboxylic acid [(S)- 1-(4-fluoro-phenyl)- ethylkanide
(comrercially avail able) and 1-(5'-Cyano-3,4,5,6- tetrahydro-2

[ 1, 2' ] bi py@iReNAYLsU- car bonyl )-4-(4- fluoro-phenyl)- Bf P%Ga‘?/??éﬂz
carboxylic acid (internediate 29) and (S)-1-(4-fluoro- phenyl)-ethylam ne
(comercially available) 558.3 WO 200/ 106081PCT/ EP2010/ 053417 - 85- No

structure calc. systematic me starting materials—MAL(ME1)--157-5rt"
;Jr N_---nc.-- 542.59 4-(4afuoro-p henyl& 144t ( 3- net hyl - | . MW
[1, 2, 4]8&adi azotrwiangf | - benggy11- S@Fts%lﬁl e NAEE, - c%t?ﬁewﬁfeﬂaléi d (MEFg 4-
fl uor a=pheny1) - cyclopropyl kanm.de4-(4-El uoro-pheny)—73144-(3-gethyt
[ 1,2, 4] oxadi azol -5- y1) - benzoy1]- piperidine 4- ééﬂﬁﬁgg?P I%@IC
(intermedipte 30) and 1- (4-f|uor ?MM%hﬂm&M opr ccnnercially
avai | abl e)| 543.3 158 /0, 558. 63 |4- (14huQiRnP enyﬂ1 A %K z@ZS met hyl -
- \/ e yl)-benzoy
j\/\ \j ,[:)/ i1, 2 ,A4loxadiazol-5 ineridino-d-
Tr yl)-benzoyl}- pip .
160 545.59 i eridine-d- carboxylic acid 546.2
pipenane-s= (intermediate 30) and
carboxylic acid N'- X
, N-cthyl-N-(4-fluoro-
cthyl-#N!'-(4-fluoro- -
henyl)-hydrazid phenyl)-hydrazine
pReny-ydrazide | (w02006092510)
4-(4-Fluoro-phenyl)-
1-[4-(3-methyl-
4-(4-Fluoro-phenyl)- | [1,2,4]Joxadiazol-5-
j\j 1-[4-(3-methyl- yh)-benzoyl}-
oS [1,2,4Joxadiazo}-5- piperidine-4-
161 Ty 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
ethyll-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(3-methyl-
o 4-(4-Fluoro-phenyl)- | [1,2,4Joxadiazol-5-
s L o 1-[4-(3-methyl- yI)-benzoyl]-
I;! ,OT"‘{I‘* [1,2,4]oxadiazol-5- - piperidine-4-
b yD-benzoyl]- carboxylic acid
162 598.57 piperidine-4- (intermediate 30) and | 599.2
carboxylic acid [1-(4- 1-(4-fluoro-3-
fluoro-3- trifluoromethyi-
trifluoromethyl- phenyly-ethylamine
phenyl)-ethyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4~(5-methyl-
4-(4-Fluoro-phenyl)- | vy 5 410+ dinzol-3-
. 1-{4-(5-methyl- y)-benzoyl]-
-~ [1,2,4]oxadiazol-3- Duh
e \/ )-benzoyl]- piperidine-4-
163 | L D £ L 542,59 yUenzoy carboxylic acid | 543.3
piperiding-4- (intermediate 31) and
carboxylic acid [1-(4- '
1-{4-fluoro-phenyl)-
fluoro-phenyl)- ) lami
yelopropyl]-amide CyClopropy amine
cyclop (commercially
available)




.

[1, 2, 4] oxadi azol -5- yl)-benzoyl k piperidinc-4€ carboxylic acid [1-(4-
fl uoro-phenyl)-2- nethyl-propyl kam de 4-(4-Fl uoro-phenyl)- 144-(3-nethyl -

[1, 2, 4] oxadi azol -5- yl)-benzoyl] -
(1 nt er redwat2e1030908and 1- (4-fl uor o- phenyl) -
(comrercially avail able) 559.3 159 2=<!"

pi peri di ne- 4-

2- et hyl -
e o= (]

carboxylic acid

FCOEPPHADIIELT
c_z) >/ 634.55

4- (4- Fl uor o- phenyl )- 144- (3-net hyl - [47-2, 4] oxadi azol -5- yfl -benzoyl k

pi peridine-4- carboxylic acid [2,2,2-trifluoro-1-(4- trifluoronethyl-
phenyl) - et hyl kam de 4- (4-Fl yp@o-iphenyl) - 144-(3rmethyl- [1, 2, 410 i dzol - 5-
yfl-ben¥oyll- pitpestunti ne- 4- .gar boxsysiematic Na(E ni eslacidhomalesn)s g +)
2,2,2-trifluoro-1-(4- trifluoromethyl-_ phenyl)-ethylanmne (comercially
avai | abl e) | 635.2 WD 2010//106081PCT/ EP2010/ 0534 [ #-(AdBuorphetylucit ur e MV
calc. systematic Name starting materials MV nmat) 1694-(548t59
4- (4- Fl uor p- phenyl) - 4-(4-Fluoro-phenyl)- [1,2.4]oxadiazol-3-
vl)-benzoyl]-
. £ 1-[4-(5-methyl- )-bon:
e N e . piperidine-4-
S o [1,2,4Joxadiazol-3- S
Kj\r’”"“‘ I )-benzoyl] carboxylic acid
164 : 558.63 y)-oenzoyL- (intermediate 31) and | 559.3
piperidine-4-
L 1-(4-fluoro-phenyl)-
carboxylic acid [1-(4-
- 2-methyl-
fluore-phenyl)-2- i
thyl-propyl]-amide propylamine
ety {commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-
L 4-(4-Fluoro-phenyl)- | [1,2.4Joxadiazol-3~
e E[J e 1-[4-(5-methyl- y1)-benzoyl]-
OGS [1,2,4loxadiazol-3- piperidine-4-
: T 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-trifioro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- ethylamine
amide {cornmercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-
4-(4-Fluoro-phenyl)- [1,2,4]oxadiazol-3-
. yl)-benzoyl]-
A Q l-[4~(5~m§>thyl~ piperidine-4-
\"AEA/E\{ S T‘Q {1’2’14}?{&(1{&2? 1-3- carboxylic acid
166 et sas59 | YU "i‘;.zc’gj" (intermediate 31) and | 546.2
PIPETIEINE=2- | N-ethyl-N-(4-fluoro- |
carboxylic acid #N!'- phenyl)-hydrazine
ethyl-#N!"-(4-fluoro-
phonyl)-hydrazide (WO2006092510)




1-[4-(3-methyl - [1, 2, 41oxadi azol -5- yfl-benzoyl |- piperidine-4- carboxylic
acid N - ethyl-#N"'-(4-fluoro- phenyl)-hydrazi de 4-(4-Fl uoro-phenyl)-
1-[4-(3-methyl- [1 ,2, 4] oxadi azol -5- y1)-benzoyll- piperidine-4- carboxylic
acid (i ntwomedi/ass 30) and _-ethyl -N-(4-fluoro- N phe®¢IDEPPYIAOTZI e
(W2006092510) 546.2 161 O 7 4-(4-Fl uoro-phenyl)- 144-(3-nethyl -

[ 1, 2, 41oxadi azol - 5- 530.57y1) - benzoyl-&8-pi peri di ne-4- carboxylic acid [(S)-

1- (3-fluoro-phenyl)- ethyl]-am de 4-(4-Fluoro-phenyl)- 1-1443-nethyl -
[ 1, 2, 4] oxadli azol -5- ye-benz -| piperidine-4- carboxylic acid | wmw
(intern¥di at e 3gyucma (S) - lgzgi]-f | usystemagin Nayie) - et biprting matef oAl Y
available) 1531,2 162 r1 0} - rsl. o 598 .57 4-(4-Fluoro-phenyl):
1-[ 4- (3-nmethyl - [1, 2, 4] oxddi azol|-5- y1)-benzoyl k 4pidp@nerdinhensd)- car boxyl i c
acid [1-(44 fluoro-3- trifil uoronethyl - phenyl) - et hytfdpinetehyl-
4- (4- Fl uor ¢- phenyl ) - 144- (13- nmet hy4-{4-Fluo®-dcoxixdi aklo?.4pxadidpi-Benzoyl | -
pi peridi net4- carboxylic gcid 1-[4-(5-methyl- yh-benzoyl]-
e N ﬁ?/ Je! [1,2,4Joxadiazol-3~ piperidine-4-
G W e yh-benzoyl]- carboxylic acid
167 T 530.57 piperidine-4- (intermediate 31) and 2312
carboxytic acid [(S)- (S)-1-(3-fluoro-
" 1-(3-fluoro-phenyl)- | phenylj-ethylamine
cthyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(5-methyl-
I 4-(4-Fluoro-phenyl)- | [1,2,4]Joxadiazol-3-
& L s 1-[4-(5-methyl- yl)-benzoyt}-
e \@Y&iﬂjﬁﬁ [1,2E4}oxadiazgi—3- piperidine-4-
yl}-benzoyl]- carboxylic acid
168 | 33057 piperidine-4- (intermediate 31) and 331
carboxylic acid [{S)- (S)-1-(4-fluoro-
1-(4-fluoro-phenyl)- | phenyl)-ethylamine
ethyl]-amide {(commercially
available)
4-(4-Fluoro-phenyt)-
1-[4-(2-0%0-
L 4-(4-Fluoro-phenyl)- |  piperidin-1-yl)-
Cr.. .0y 1-[4-(2-0x0- benzoyl]-piperidine-
LA T 545 62 piperidin-1-yl)- 4-carboxylic acid
169 : 7' benzoyl]-piperidine- | (intermediate 32) and | 546.2
4-carboxylic acid (8)-1-(4-fluoro-
[(S)-1-(4-fluoro- phenyl)-cthylamine
phenyl)-ethyl}-amide {commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(2-ox0-
4-(4-Fluoro-phenyl)- piperidin-1-yl)-
A 1-[4-(2-0%0- benzoyl}-piperidine-
T Ef’ . /O/ piperidin-I-yl)- 4-carboxylic acid
170 | [ e | 557.64 | benzoyl]-piperidine- | (intermediate 32) and | 558.3
e 4-carboxylic acid [1- | 1-{4-fluoro-phenyl)-
{4-fluoro-phenyl)- cyclopropylamine
cyclopropyl]-amide (commercially
available)




(internmediate 30) and 1-(4-fl uoro-3-

trifluoronethyl -

phenyl ) - et hyl arﬁ ne

(comercially available) 599.2 163 ::::,, -1 -11 1INY"' --kr- s
4- (4- Fl uor o- phenyl ) - 144-(5-nethyl - [1, 2, 41oxadi azol -
542.59. . VWP pandemesu- carboxylic acid [1- (4 f1 uor o- ph@ﬁ‘ﬁ)’ 0101053417
cycl opropyTham de 4-(4-Fl uoro-phenyl)- 144-(5-nmethyl- [1,2, 4] oxadi azol - 3-
y1) - benzoyl k pi peridine-4- carboxyl i &%ci d (internedi ate 31) and
1- (4-fluoro-phenyl)- cyclopropylam ne (comrercially available) 543--3 VO
2010/ 10608[1PCT/ EP2010/ 05341124w88- No structure MVialc st emat ivowName
starti Mye mat er isatusturkwy (+) 167 El KygemaggName,. p ?56‘?‘5‘3%‘3%915'5 (MH)
144- (5-nmethyl - [1 2 4] oxadi-azol 13- y1)-benzoyl k- piperi-di-re—4—aarboxylic
acid [(S)-| 1-(3-fl uoro-phenyl)- |et hyI ] - ani de_ 4- [ 4 @1%%1)5%%1) -
144- (5-nmethyl- [1,2, 4loxadi azol 13- y1)-benzoyl | ; bé‘l‘dﬁ%ﬁ’ﬁ% 4- |car boxylic
[ piperidin-1-yl)- _
actd @ é P 4-(4-Fluoro-phenyl)- benzoyl}-piperidine-
b, /\!( « [T 1-[4~(2-ox0- 4-carboxvlic acid
i iy I\/ iperidin-1-yl)- 4-carboxylic aci
1 pip -y (intermediate 32) and
i71 573.68 | benzoyl}-piperidine- : 574.4
LONe ~(4-fluoro-phenyl)-
4-carboxylic acid [1- 2-methyl-
{4-fluoro-phenyl)-2- e
o propylamine
mcthyl-propyl]-amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(2-0%0-
A 4-(4-Fluoro-phenyl)- piperidin-1-y)-
i K/ d 1-[4-(2-0%0- benzoylj-piperidine-
o Tal s 3\5/“\/' piperidin-1-y1)- 4-carboxylic acid
T benzoyl}-piperidine- | (intermediate 32) and '
172 599.6 4-carboxylic acid 2,2, 2-triftuoro-1-{4- 600.2
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- ethylamine
amide (commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(2-0x0-
4-(4-Fluoro-phenyl)- piperidin-1-yi)-
oy 1-{4-(2-0%0- benzoyl]-piperidine-
e A piperidin-1-yi)- 4-carboxylic acid
173 | L O L2 545,63 | benzoyl]-piperidine- | (intermediate 32) and | 546.2
T 4-carboxyhc acid (S)-1-(3-fluoro-
[(8)-1-(3-fluoro- phenyl)-ethylamine
pheny!)-ethyl}-amide {commercially
available)
4-(4-Fluoro-phenyl)-
1-[4-(4-fluoro-
4-(4-Fluoro-phenyl)- | phenyl)-piperazine-1-
A 1-[4-(4-fluoro- carbonyl]-piperidine-
“@ - E[/j . (’“Jf“ phenyl)-piperazine-1- 4-carboxylic acid
174 T E™ | 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)




(internediate Si} and (S)-1-(3-fluoro- phenyl)-ethylamne (comrercially

avai | abl e)

52 168 43_, ,

"1) .
[ 1, 2, 4] oxadi azol -3- y1l)-benzoyl I - "ﬁé(
1- (4-f1 uoWe-2p1EmpPE) - et hyl ] - ami de 4- (4- Fl uor o- phenyl ) PCTERRIYE3ddt

530. 57 4-(4-Fl uoro-phenyl) -

[ 1, 2, 4] oxadi azol -3- y1l)-benzoyl k pi peridine-4- carboxylic acid
(intermediate 31) and (S)-l-(4-f|uordﬂpphenyl)-ethylanine (comercially

S)

hyl

available) 531.1 169 545 62 7 4-(4-Fluoro-phenyl)- 1- [4-(2-0X0-=
pi peridin-]-yl)- benzoyl]-pwpgridi ne- 4-carboxyl|ic acid RS)-1-(|4akug
pheny| )Net hyl | - drHeieEre4- (4-|Flyer 0- phigigpasic Name. ( 0 JREIngInprialli n-ivine)
benzoyfl-piperidine-_4-carboxylilc acid (internediate 32) and-
(S)-1-(4-fl uoro- phenyl)-éthyl ani ne (commerci al | y-@varaprenlsas. 2 17
(v) 557. 64, 4- (4-Fl uoro- phenyl ) - |144- (2- oxo- pi per i dilf=(#-fpamp-
benzoyl kpi peri di ne- 4-(4-Fluoro-phenyl)- pheggl)-ialpgrdz?:—fb
| ~ |-[4-(4-fluoro- | carbonyll-piperidine-
g S ) : 4-carboxylic acid
b A H\(Q phenyl)-piperazine-1- | . j )
WP o (intermediate 33) and
175 YT e A 578.68 | carbonyl}-piperidine- 579.4
® R 1-(4-fluoro-phenyl)-
4-carboxylic acid [1-
2-methyl-
(4-fluoro-phenyl)-2- i
cthyl-propyl]-amide propylamme
me ' (commercially
available)
4-(4-Fluoro-phenyi}-
1-[4-(4-fluoro-
4-(4-Fluoro-phenyl)- | phenyl)-piperazine-1-
by 1-[4-(4-fluoro- carbonyl]-piperidine-
g (J . phenyh)-piperazine-1- 4-carboxylic acid
(GO carbonyl]-piperidine- | (intermediate 33) and .
176 1 _i_ 604.59 4-carboxylic acid 2,2, 2-trifluoro-1-(4- | 605.3
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-
fluoro-phenyl)-ethyl]- ethylamine
amide (commercially
available)
4-(4-Fluoro-phenyl)-
: 1-[4-(4-fluoro-
‘ 4-(4-Fluoro-phenyl)- S
o o~ 1-[4-(4-fluoro- pheélyn piperazine L
L T Oy phenyl)-piperazine-1- carbonyl}-piperidine-
LA™ | s65.64 | carbonyl]-piperidine- | . -caoxylicacid 500,
177 d : YUPIPCTICING™ |t ermediate 33) and '
4-carboxylic acid N'-
o N-¢thy[-N-(4-fluoro-
ethyl-N'-(4-fluoro- henvh-hvdrazi
henyl)-hydrazide | PoenyD-hydrazine
P (WO02006092510)
4-(4-Fluoro-phenyl)-
1-[4-{4-fluoro-
4-(4-Fluoro-phenyl)- | phenyl}-piperazine-1-
I 1-[4-(4-fluoro- carbonyl]-piperidine-
g @ . phenyl)-piperazine-1- 4-carboxylic acid
178 | UL 0yRr] 550,62 | carbonyl]-piperidine- | (intermediate 33) and | 551.4
¢ 4-carboxylic acid (S)-1-(3-fluoro-
[(8)-1-(3-fluoro- phenyl)-ethylamine
phenyl}-ethyl}-amide (commercially
available)

144- ( 5- net hyl -
pi peri di ne-4- carboxylic acid

ro-



4-carboxylic acid [I- (4-fluoro-phenyl)- cyclopropyl kam de

4- (4- Fl uor o- pheny0O- 144-(2-oxo0- piperidin-1-y9- benzoyl kpi peri di ne-
4-carboxylic acid (internmediate 32) and 1-(4-fluoro-phenyl)-

cycl opr opypPaniefiesofconmerci al | y avail able) 558.3 WO PCT/EP2010/053417

2010/ 106081PCT/ EP2010/ 053417 -89- No structure MNcalc. systematic Nane
starting materials MV+) 171 573.68 -9k “(4- Fl uor o- pheny1) - 144- (2- oxo-

pi peridin-1-y1)- benzoyl kpi peridine- 4-carboxylic acid.[1-
(4-fluoro-phenyl)- 2- met hyI M)w)pyl ]-am de 4-(4-Fluoro heny1 1 2- 0X0-
pi peri dNf- 1- y1)strusédrgoy| kpi pgei di nséfStemaél&N%;’yl | CS%E‘W&Ep’PPW%{‘@ %m( 32)
and 1-(4-fluoro-phenyl)- 2-nethyl.-.propylam.ne (comercially available)-
574.4 172 0 , O-() \ _0 599.6 4-(4 FI uor o- pheny | yA=(43Elporophe H¥o-
pi peridin-|-yl)- benzoyl | -ipi peridine- 4-carboxylic 1a[ér(d -fluoro-
[2,2,2-trifluoro-1-(4- fldoro- pheh{tfuetohghchyl)-anbbmyl-niperingol-0- pheny1) -
114- ( 2- oxot p| peri %n | - yl) - 1-[4-(4-fluoro- carbonyi]-piperidine-
T /& Y phenyl)-piperazine-1- 4-carboxyhic acid
179 SWe 550.62 | carbonyl}-piperidine- | (intermediate 33) and | 551.4
i 4-carboxylic acid (8)-1-{(4-fluoro-
[(8)-1-(4-fluoro- phenyl)-cthylamine
phenyl)-ethyl]-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
[-(4-Fluoro- 4-(4-fluoro-phenyl)-
(\ biphenyl-4-carbonyl}- pipcridifaeuéiu‘
. T 0T 4-(4-fluoro-phenyl)- carboxylic acid
180 N L 152956 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-(4'-Fluoro- 4-(4-fiuoro-phenyl)-
ij biphenyl-4-carbonyl)- piperidine-4-
g N 4-(4-fluoro-phenyl)- carboxylic acid
81| R 52%’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)-
F {‘)% N biphenyl-4-carbonyl)- piperidine-4-
182 RN (i\f) . 1| 51156 | 4-(4-fluoro-phenyl)- carboxylic acid 5124
' ALYy 9 piperidine-4- (intermediate 28) and '
) carboxylic acid N'- phenyl-hydrazine
phenyl-hydrazide (commercially
available)




benzoyl kpi peri di ne- 4-carboxylic acid (intermedi ate 32) and

2,2,2-trif

| uoro- 1- (4-

fl uoro-phenyl) -
600.2 173 C) ) 0 J 545.63 4-(4-Fl uoro-phenyl)-
pi peri di W 28i¢)868enzoyl | - pi peri di ne- 4-carboxylic ac
phenyl ) -ethyl]-am de 4-(4-Fl uoro-phe
benzoyl kpi peri di ne- 4-carboxylic aci

Eéu

144- ( 2- oxo-
ntei medi ate 32) and

1- [ 4-

et hyl ami ne (commerci al ly avail abl e)

§2-oxo-
GTERBJYOP3{13- £ | uor o-
pi peridin-1-yl)-

(S)-1-(3-fluoro- phenyl)-ethyl am ne (comercially available) 5462174 , /-
562. 64 4- (4-Fl uoro- phenyl 4- (4-fl uoro- hen 1%? | perazi ne-41law
car bonyN¢ - pi perstaficiige 4- carﬁgl i gsy%temam[ If‘“"(‘34- f ?/‘1’5 g‘ggﬁ@ﬁVi‘? (MH-+)
cycl opropyl kam de 4-(4- Fl yoro-phenyd) - 1-f4-(4-fluyoro
phenyl ) - pi per azi ne- 1- carbonyll plperldlne- 4 carbo& FEm gb i nt ernedi ate
33) and 1-(4-fluoro-phenyl)- cyclopropylan1ne ( OBy ?5W1?“’ ai | abl e)
563.3 WD 2010/ 106081PCT/ EP2010/ 053447 19 No sﬁrfﬁcﬂtﬁfééplr\zw alic.
] . iperidine-4-
systematic ’El/a\”e ® o~ blphenyi-.ﬂf—carbony])» cgr};oxylic acid
0 /TT“ 543.58 | A-(4-fworo-phenyl)- 1o o diate 28) and
183 piperidine-4- 544.4
6 T N-{4-fluoro-phenyl)-
carboxyhcacid N ~‘(4— N-methyl-hydrazine
fluoro-phenyl)-N'- (Journal of the
methyl-hydrazide Chemical Society
1960, 5259-61)
1-(4'-Fluoro-
biphenyl-4-carbonyl}-
) 1-(4"-Fiuoro- 4-(4-fluoro-phenyl)-
| . piperidine-4-
e ”\{; PN b;p!:ft}{yl-éi-cal;mn}{l)— carboxylic acid
Ty | 557,61 -(4-fluoro-phenyl)- .o nediate 28) and 5582
184 . 3 piperidine-4- 1 N othyl-N-(4-fluore- | 77
carboxyiic acid N'- .
, phenyl)-hydrazine
cthyl-N'-{4-fluoro-
. (Journal of the
phenyl)-hydrazide Chemical Society
1960, 5259-61)
1-{(4'-Fluoro-
biphenyl-4-carbonyt)-
I-(4'-Fluoro- 4-(4-fluoro-phenyl)-
T biphenyl-4-carbonyl)- piperidine-4-
Ty @ LY 4-(4-fluoro-phenyl)- carboxylic acid
185 | “@Y”\z\r”f’ 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
(CAI299577)
1-{4'-Fluoro-
biphenyl-4-carbonyl)-
l/ﬁ 1-{(4'-Fluoro- 4-(4-fluoro-phenyl)-
SN biphenyl-4-carbonyl)- piperidine-4-
| /l-\ﬁ’@\‘l/ L 4-(4-fluoro-phenyl)- carboxylic acid
186 512.56 piperidine-4- (intermediate 28) and | 513.4
carboxylic acid N'- pyridin-2-yi- i
pyridin-2-yl- ‘hydrazine
hydrazide (commerciaily
available)




starting materials MV (M) 175 z.
phenyl ) - pi per azi ne- 1-
(4-fluoro-phenyl)-2- nethyl -
144- (4- f Qe 1988yl ) - pi per azi ne- 1-
(internmediate 33) and 1-(4-fluoro-ph
(comercially available) 579.4 176

.144- (4-fl uoro-
[ 1-

0 578.68 4-(

propyl] - am de 4-
car bonyl kp

égyl)
2.59 4-(4-

4-Ffuoro-pheny|)-

(4- Fl uor o-
i peri dFREEP

- 2-met hyl propyl am ne

Fl uor o- phenyl) -

car bonyl kpi peri di ne- 4-carboxylic acid

1%%%ﬁ%xyllc aci d

144- (4-fluoro- pheny1)-piperazine-1- carbonyl]-piperidine-.4-carboxylic
acid [2, 2, 2- trifluoro-1- (4 nwuor o- phen %,ethylk amd MW
4- (4- FINor p- phestyuejure] 44- Az fibuor d“ys‘fﬁﬁé%‘g'/ PEG erﬁ%ﬁﬁ’&‘lﬂater‘als (MH+)
car bonyl kpi peridi ne-._4-carboxylic acid -(internediate-33)}—and
- 2,2, 2- trif uoro-1-(4- fluoro- phenyl) ethylan1ne (cBﬁw@ﬁ@Wﬁll avai |l abl e)
605.3 177 f----- S, T Ae-) 8) 1 Seshgald eatbonyl)-
4- (4- Fluoro phenyl)&w144- 41 uor o- 1gAefiyary= pi p eﬂdﬁﬁﬁ@ﬂlpmmyD
car bonyl } - d|“éx_gjtarboxylbmhwgﬁd<mﬂmﬂébh - Npipgaglifie4ror o-
phenyl)ISQy dr azi 4-Fl uorQ- eohethyfﬂzﬁuorp pheny(4- f | uerrbexylic acid 5263
piperidine-4- (intermediate 28) and '
carboxylic acid N'p- p-tolyl-hydrazine
tolyl-hydrazide {commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
py 1-(4'-Fluoro- 4-(4-fluoro-phenyl)-
SN /”\(; o bzilphenyla4~carbonyl)~ piperidine-4-
PUUNe ~(4-fluoro-phenyl)- carboxylic acid
188 5 546.02 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)-
Py 1-{4'-Fluoro- 4-(4-fluoro-phenyl)-
) N el biphenyl-4-carbonyl)- plperldlpe-'flt
[ Ly 4-(4-fluora-phenyl)- carboxylic acid
189 T 529.56 pipcridine-d- (intermediate 28) and | 530.1
carboxylic acid N'«(3- | (3-fluoro-phenyl)-
fluoro-phenyl)- hydrazine
hydrazide (commercially
available)
1-(4"-Fluoro-
biphenyl-4-carbonyl)-
ri 1-(4"-Fluoro- 4-(4-fluoro-phenyl)-
\?/\L F\‘/ e Y biphenyl-4-carbonyl)- piperidine-4-
/H Ly 4-(4-fluoro-phenyl)- carboxylic acid
196 564.01 piperidine-4- (intermediate 28) and | 564.2
carboxylic acid N'-(2- |  (2-chloro-4-fluoro-
chloro-4-fluoro- phenyli)-hydrazine
phenyl)-hydrazide (commercially
' available)




pheny1) - pi per azi ne-1- carbonyl kpi peri di ne- 4-carboxylic acid (intermnediate

33) and N

et hyl

-N-(4-fl uoro-
) 550. 62 4-(4-Fluoro-phenyl)-

ph

enyl)

eraz
car bony| [Vp® papiesie- 4-carboxylic acid [(S) 1- (3-fl uog‘éﬁﬁi’m“’fﬂﬁm

phenyl ) -ethyl]-am de 4-(4-Fl uoro-phe

1-[4-

r%l ne-

(4-fl uoro-

phenyl ) - hydrazi ne (W2006092510) 566.4 178 (7_
144- (4-f1 uoro-

phenyl ) - pi per azi ne- 1- carbonyl kpi peri 4-carboxylic acid (internedi at e
33) and (S)-1-(3-fluoro-_phenyl)-ethylam ne (copmerci-al-y—available)551. 4
WO 2010/ 106081PCT/ EP2010/ 058447 -91- No sStr uct u e Mxal SYS lt emamMw Nane
starti P mat er i EIUSTNRY ( MHE) ool | SYSEOMAtic Name | mm“lg ‘f‘ate ‘s o) C
ii 550.62 4-(4-Fluoro-phenyl)-11-T4-(A | yoro-phepy sefazi-pe—t
carbonyl | -pi peri di ne- 4-carboxylic aci d [(S)-1- 4-11 %F%“y
phenyl ) -ethyl ] -ami de 4-(44Fl uoro-phenyl)- 144- (4b‘f”|1%%‘°arbonyl)
phenyl ) - pi per azi ne-4- car bonyl kpi pedi(@ifearos.- car Hossuoro-Beadl i nt er medi at e
33) and . )Qf o biphenyl-4-carbonyl)- piperiding-4-
A I 4-(4-fluoro-phenyl)- carboxylic acid
191 547.55 piperidine-4- (intermediate 28) and | 5483
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)-
biphenyl-4-carbonyl)- piperidine-4-
ey L - 4-(4-fluoro-phenyl)- carboxylic acid
192 “‘””\i‘;\/i‘“‘r | 536,58 piperidine-4- (intermediate 28) and | 537.2
carboxylic actd N'-(3- 3-hydrazino-
cyano-phenyl)- benzonitrile
hydrazide (commercially
available)
1-(4'-Fluoro-
biphenyi-4-carbonyl)-
| - l-(4-Flyoro. | -{4-fluoro-phenyl)
¢! (e biphenyl-4-carbonyi)- piperidine-4-
Ty 4p oA henvl). carboxylic acid
r—-a . (4-fluoro-phenyl) (intermediate 28) and
568.63 piperidine-4- -
193 C-[(S)-C- 569.2
6 carboxylic acid [(S)-
eyclopropyl-(3- cyclopropyl-C-(3-
fluoro-phenyl)- fluoro-phenyl)}-
d methylamine
methyl}-amide (commercially
available)
1-(4'-Fluoro-
biphenyl-4-carbonyl)-
1-{4-Fluoro- 4-(4-fluoro-phenyh)-
r/ biphenyi-4-carbonyl)- piperidine-4-
g > Fy 4-(4-fluoro-phenyl)- carboxylic acid
Lf\'\f | 568.63 piperidine-4- (intermediate 28) end | < o
194 6 | carboxylic acid [(R)- C-[(R)-C- :
cyclopropyl-(3- cyclopropyl-C-(3-
fluoro-phenyl)- fluoro-phenyl)]-
methyl}-amide methylamine
(commercially
available)




(S)-1-(4-fI

529.56 1-(41-Fl uoro-
pi peri di ne-

1- (4

uor o-

4-

- (4-

4-(4-fl uoro-phenyl) -
fl uoro- phenyl) -
4- (4- 1| uor o- pheny ®CTgRzeno00eH4hE- 4-

hydr azi de

phenyl)-et hyl am ne (commercially available) 551.4 180 c-
bi phenyl- 4-carbonyl) -
carboxylic acid N
- Fl uebceiispiseny 1- 4- car bonyl) -

carboxylic acid (inteinmediate 28) and §4-fluoro-pheny1) hydr azi ne
(commercially available) 530.2 181 1-9%~- (----- ).N.- ~r---- a 525.59
6 1-(41-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro- ohenvl)- porendne- 4-
carboxyliclacid N - merhyl|- NygpHenyl - hydrazi de|1- (4 - Fl uor o-
bi phenyXo4. car befnydkyire 4- (4-f, #oro-ﬁh@mvﬂwﬂ%ﬁmmeriaﬁm@nmﬁm@ﬁﬁﬂbxybmgﬂ cid
(inteinediate 28) and N nethyl-Nphenyl- hydrazine (comercially avail abl e)
526.3 182 e-7\\ ir 511.56 9 1-(4'-Fluoro- bi phenyttemmeditddhi (3~
4- (4-f 1 uoro- phenyl)- piperji di ne-i4- carboxylic acid Uyero-pHensr - hydr azi de
1--(41- Fl uor o- tetrahydro-2H-
N by 1-(5-Cyano-3,4,5,6- | [1,2'Tbipyridinyl-4-
\\'lfj\'/ ‘xf ﬁ @ tetrahydro-2H- carbonyl)-4-(4-
:}C/\ [ 1,2 bipyridinyl-4- fiuoro-phenyl)-
carbonyl)-4-(4- piperidine-4-
195 583.67 fluoro-phenyl)- carboxylic acid 584.2
Y piperiding-4- (intermediate 29) and '
carboxylic acid [(S)- C-[(5)-C-
cyclopropyl-(3- cyclopropyl-C-(3-
fluoro-phenyl)- fluoro-phenyl)]-
methyl]-amide methylamine
(commercially
available)
4-(4-Fluoro-phenyl)-
, _ 1-]4-(3-methyi-
I - 4“(?:§i§{;§&eﬁ¥i)- [1,2,4Joxadiazol-5-
e o . SyE y1)-benzoyl]-
A (}mff\ [1,2,4Joxadiazol-5- - ioridine.d.
\jf* © A yD-benzoyl]- cgrgox lic acid
196 556.61 piperidine-4- (intermo diyate 30y and | 5571
carboxylic acid [(S)- (S)-1-(3-fluoro-
cyclopropyl-(3- henv]}-ethylami
fluoro-phenyl)- phenyl)-ethylamine
methyT]-amide (commercially
' available)
4-(4-Fluoro-phenyl)-
1-14-(5-methyl-
E 4-(4-Fluoro-phenyl)- ”’z’ﬁﬁiﬁféaﬁ‘ff"”'
- O [-{4-(5-methyl- piperidine.d-
A AL L [1,2,4]oxadiazol-3- PIpErtine-2-
A AT carboxylic acid
J\/ A yh-benzoyl]- (intermeditte 31) and
197 556.61 piperidine-4- C-[(S)-C- 5571
carboxylic acid {(S)- ) 1
cyclopropyl-(3- cyclopropyl-C-(3-
fluoro-phenyl)- fluoro-phenyl)}-
methyl]-amide methyiammc
{commercially
available)




_bi phenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(intermedi ate 28) and phenyl - hydrazine (commercially available) 512.4 WO
2010/ 106081PCT/ EP2010/ 053417 -92- No structure MWNcal c. systematic Nane
starti ng wetzerniiass: MV (mai) 183 iK -G 2 ) 0 543.58 6 PCFAERNYOTALT

bi phenyl- 4-carbonyl)- 4-(4-fl uoro-phen - piperidine-4- carboxylic acid

' -(4- fluoro-phenyl)-N- nethyl-hydra de 1- (4" - Fl uoro-

bi phen34-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid

(intermedi ate 28) and N-(4-fkyoro-phenyl)- N—nPthyI hydr azi ne (%@urnal of
the CheNbcal Sogruttyrel960, 5259-1619ys@natia Negae T| r RaFing myateyiale | | (Vi)
557.61 3 1:(4' -Fluoro- bi.henv1-4-carbonyl)- 4uaro-phenyl)- piperid’ine-4-
carboxylic|acid N - ethyl-N -(4-fluoro- phenyl) - HydrBzergoheny-4" - FI udlr o-
bipheny1-4;carbony1)- I-[4-(2-oxo0-
piperidin-1-yl)-
Oy /j \/.\ ' 4—(4—1F;20é)-phenyl)~ benzoyl]-piperidine-
O X TLUTETOXOT 4-carboxylic acid
piperidin-l-yl)- 1 oo ediate 32) and
571.66 | benzoyl]-piperidine-
198 e C-[(S)-C- 5723
4 4-carboxylic acid { LC-(3
S)-cyclopropyl-(3- cyclopropyl-C-(3-
I e fiuoro-phenyhj-
fluoro-phenyl) :
d methylamine
methyl]-amide {commercially
available)
4—(4-Fluoroﬁphenyi)—
1-[4-(4-fluoro-
s gy | I
e s 1-[4-{4-fluoro- A
T o e N A-carboxylic acid
L -\?[’E‘*/L\/l | phenyl)-piperazine-1- (intermediate 33) and
I Sl . 576.65 | carbonyl]-piperidine- . '
199 s o C-[(S)-C- 5773
9 4-carboxylic acid cyclopropyl-C-(3-
H(S)-cyclopropyl-(3- Fluoro-phenyl)]-
fluoro-phenyl)- ;
4 methylamine
methyl]-amide (commercially
available)
4-(4~F1u0r0—p};16111y1)—
1-{4-(3-methyl-
4-(4-Fluoro-phenyl)- | [1,2,4]oxadiazol-5-
Py 1-[4-(3-methyl- y1)-benzoyl}-
s /\? e [1,2,4Joxadiazol-5- piperidine-4-
) iﬁ'\ri\‘ _f(““ 5%4.54 yD)-benzoyl]- carboxylic acid
260 : : [y 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}- ethylamine
amide {(commercially
available}
Example 201

4-(4-Fluoro-phenyl)-1-[4-(3-methyl-[1,2,4}oxadiazol-5-y1}-benzoyl-piperidine-4-carboxylic
acid [(RS)-2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyi]-amide



4- (4-fl uoro-phenyl)- piperidine-4- carboxylic acid (internediate 28) and
N-et hyl -N-(4-fluoro- phenyl)-hydrazine (Journal of the Chem cal Society
1960, 5259-61) 558.2 185 --rr-1j "1'21,t: 571.64 144" -Fl uoro-

bi phenyl-wocerwbossyl) - 4- (4-fl uoro-phenyl)- piperidi neP4T/EEZMYEIYI7i ¢ aci d
N -(4- fluoro-phenyl)-N isopropyl-hydrazi de 1-(4'-Fl uoro-

bi pheny1- 4- carbonyl1) - 4-(4-fl uoro-phehyl)- piperidine-4- carboxylic acid
(intermediate 28) and N-(4-fluoro-phenyl)- N-isopropyl- hydrazine (CA
1299577) 572.2 186 r, 512.5641(4" - Fl uorfo- bi phenyl-4-carbonyl) -

4- (4-fl uoro-phenyl)- piperid -4- car ylic acid N - pyridin-2-yl-
hydr azi de 1-(4'-Fl uoro- bipheny yl)- 4-(4-fl uoro-phenyO-

pi peri di ne-4- carboxylic acid e 2 and pyridin-2-yl- hydrazi ne
60 / EP2010/ 053417 -93- No
%QQ erials MN

(comrercially avail able) 513.4
The title compound was accessed through isolation from chiral HPLC separation from 4-(4-

structure MNcalc. systematic Nang

Fluoro-phenyl)-1-[4-(3-methyl-[1,2,4Joxadiazol-5-y)-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-Fiuoro-phenyl)-1-[4-(3-methyl-[1,2,4[oxadiazol-5-yl)-benzoyl|-piperidine-4-carboxylic
acid [(SR)-2,2,2-trifluoro-1-(4-fleore-phenyl)-ethyl]-amide

\(JN\O F

=
© Orc
10 The title compound was accessed through isolation from chiral HPLC separation from 4-(4-
Fluoro-phenyl)-1-[4-(3-methyl-{ 1,2, 4Joxadiazol-5-y1)-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)+].

Intermediate 34

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

1) 4-Phenvl-piperidine-4-carboxylic aéid [{8)-1-(4-fluoro-phenyl-ethyll-amide

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



(+) 187 \ 525.6 1-(4 -Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)-

pi peridi ne-4- carboxylic acid N -p- tolyl-hydrazide 1-(4-Fl uoro-

bi phenyl- 4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(i nt er nedvae@o2®pdiand p-tol yl - hydrazi ne (comnerci al | yPaVEFIAH58317526. 3 188
,,.. 1 -1 g 546.02 1-(4'-Fluoro- bin@ny1-4-carbonyl)- 4- (4-fl uoro-phenyl)-
pi peri di ne-4- carboxylic acid Nl-(4-"Chl oro-phenyl)- hydrazide
1-(4' -Fl uoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- pjperidine-4-
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bi phenyl- 4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid

(internediate 28) and (311 Hor or BRERY 1) henyl-piperidine-1-carbonyl chloride

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 ulL, 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). Afterstirring at room temperature-for 12k
the reaction mixture was poured mto 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)].
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15 4-Phenyl-4-((S)-1-phenyl-ethylcarbamoyl)-piperidine-1-carbonyl chloride

O

o ~
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In analogy to the procedure described for the synthesis of 4-[(S)-1-(4-fluoro-phenyl)-

cthylcarbamoyi]-4-phenyl-piperidine-1-carbonyl chloride (intermediate 14) the title compound

was prepared from 4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyi-ethyl)-amide; compound
20 with trifluoro-acetic acid (intermediate 4) and triphosgene. MS ISP (m/c): 371.3 [(M+H)].

Example 203
1-[4-(4-Flnoro-phenyl)-piperazine-1-carbonylj-4-phenyl-piperidine-4-carboxylic acid [(S)-
1-(4-fluoro-phenyl)-ethyl]-amide
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To a solution of 60 mg (0.154 mmol} 4~[(S)—l—(4—ﬂuoro~phenyl)—ethylcarbamoyl}—4—pheny£—
piperidine- I -carbonyl chloride in dichloromethane (2 mL) was added 28 mg (0.154 mmol) 1-

fluorophenyl)piperazine and 39 uL. (0231 mmol) diisopropylethyl amnine and stired 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 [(8)-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.
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N-*{ . ethylcarbamoyl}-4-
© - 1-]4-(1,1-Dioxo- L
e <N > _ 1K6{-thgomor;}bolin~ pher_}]yi—p%)erzciline~
b C§ 4~y1)-pipcridi;1@-}i C‘;j;?ég’
carbonyl}-4-phenyl- 1o ediate 29)
223 L é?% 570.7 Cg;gzz;d;;ei-id and 4-piperidin-4- 5714
[(S)-1- (}:;_ fAluoro- yl-thiomorp}g) ling
I,1-dioxide
phen'yl)Tgthyl]- (commercially
anuae available)




pi peridi ne-1- carbonyl chloride (internmediate 30) and 1-(4-piperazin-:
1-yl - phenyl) - ‘et hanone (commercially available) 539.4 208 ? -"7, 2 Cl-S.
510. 7 4-Phenyl - |-(4-p- tolyl-piperazinc-1- carbonyl) eridi ne- 4-

car boxy| %0 2@P/a6pR1S) - 1- phenyl - et hyl ) - ani de 4- Pheny1- Et‘&f%é){'&““‘%%nw

et hyl car banoyl) - piperidine-1- car bg@sy chloride (internediate 30) and
1-p-tolyl- piperazine (comrercially ailable) 511.5 WD

2010/ 106081PCT/ FP2010/.053417 -10 1- No_structure MA-cale—syst
starting materials MV (MH) ?QQVQI\ 1 C->"C498.6 4-P 1-

(2,3, 5, &%t et r ahy8BCtuTel 21 Thil pysazi HyFER2HCYABGNy |553‘“‘g5$ B%‘F‘?rtﬁ}fh D (M)
carboxylicl acid ((S)-1-phenyl- ethyl)-am-de—-4-Phen pheny
et hyl carbapoyl) - pi peridine-l- carbonyl chloride (a‘llhﬂﬁe@?’ %gﬁ ét > 30) and

erat+e7 Nane .

3,4,5,6- ool (4. phenyl-
, i ,4 Ph.?yl; (14 cthylcarbamoyl)-
i @ pym rmf_ "yl_' piperidine-1-
H @ piperazine-1- carbonyl chloride

224 @’{ ’ | 497 6 carbonyl)-

piperidine-4-
carboxylic acid

(intermediate 30) | 498.5
and 1-pyridin-3-y!

piperazine
(ffﬁ%p aﬁ?g’; ‘ (commercially
g available)

4-Phenyl-4-((S)- 1»_

i phenyl-
2 o 1-[4-(4-Cyano- ethylcarbamoyl)-
VT L s pyridin-2-y1)- piperidine-1-
T Y piperazine-1- carbonyl chloride
a2 - carbonyl]-4-phenyl- | (intermediate 30)
w5 522.1 pipgrgding-éi- ¢ and 2-piperazin-1- 523.5
carboxylic acid yl-
{{S)-1-phenyl- isonicotinonitrile
ethyl)-amide {commercially
available)
4-Phenyl-4-((S)-1-
phenyl-
I 4-Phenyi-1-(4-m- ethylcarbamoyl)-
inj ?:/\l tolyl-piperazine-1- - piperidine-1-
4 N\Q carbonyl)- carbonyl chloride
ns| O 5107 |  piperidine-d- | (intermediate 30) | 511.5
carboxylic acid and 1-m-tolyl-
((S)-1-phenyl- piperazine
ethyl)-amide (commercially
available)
4-Phenyl-4-((S)-1-
] phenyl-
i I_m.‘(?"CydTO’ ethylcarbamoyl)-
STSRS pyridin-2-yl)- piperidine-1-
_ Jj\\\) - g piperazine-1- carbony! chloride
oy OV Ve | oo ¢ | carbonyll-d-phenyl- | oo qiae 30) | 5235 |

piperidine-4-
carboxyhc acid
((S)-1-phenyi-

ethyly-amide

and 6-piperazin-1-
yl-nicotinonitrile
(commercially
available)




tetrahydro-2H [ 1, 2] bi pyrazi nyl
502.7 1- ([1,4113i pi peridinyl -
4-carboxylic acid ((S)-1-phenyl -

et hyl car Feeaivy0s043i peri di ne- 1-
[ 1, 4] bi pi peridinyl (commercially aval

pi peri di ne-

(commercial |y available) 499.4 210 110
1' - carbonyl)-4- phenyl -

1- phenyl -

et hyl ) -am de 4-Phenyl -
carbonyl chloride Urﬂ%ﬁ?ﬁé#ﬁ%ﬁ“%b) and
ble) 503.4 211 Firm,

(-)--C\---" 592, 7 flAfl -[4-(2-FIu6F ~4- met hanesul f onyl -
phenyl ) - pi perazi ne- 1-CarbOnV|]-4H hhpnvl-nlpnrlflnn 4-carboxytie—aci d
((S)-1-phenyl - ethyl)-am de 4- %g neny|. - eth | arbmm% -
pi peri diNeet 1- caﬁ%@ﬁyﬁfchlorlinglnﬁ&?ﬁé&? %%mSo %% QXT Dﬂﬂﬂ4¥ :
nmet hanesul nnvl nhpn\/l \- nl p r-% {"an'SrCI al ] '\\lul | 5933242 (| C
Ui - ."=, 521.7 1- [4-(4- Cy@no- phenyl) plpera2|ré}g'¥e ﬂ‘ ggthyl] 4-
phenyl - pi peri di ne-" 4- carboxylic ac| %E) 1- phenyl - eP'IHY - m de
e : orpholin-4- 7 ethylcarbamoyl)-
. ORO T::L i-piperldme 1- piperidine-1-
o 'Q carbonyl)-4-phenyl- | carbonyl chloride
s O 5047 | piperidine-4- | (infermediate 30) | 505.4
carboxylic acid and 4-piperidin-4-
((S)-1-phenyl- yl-morpholine
ethyl)-amide {commercially
available)
4-Phenyl-4-((S)-1-
phenyl- '
' JL 4-Phenyl-1-(4-0- | ethylcarbamo yi)-
O tolyl-piperazine-1- piperidine-1-
@Q Ij carbonyl)- carbony! chloride
229 O’C ° 5107 |  piperidine-4- (intermediate 30) | 511.5
carboxylic acid and 1-o-tolyl-
((S)-1-phenyl- piperazine
cthyl)-amide {commercially
available)
4-Phenyl-4-((S)-1-
phenyi-
. d 1-(4-Cyclohexyl- ethylcarbamoyl)-
i ‘)\fj Nkv,:i«\(/\_ piperazine-1- piperidine-1-
,\j{fj\) L carbonyl)-4-phenyl- | carbonyl chloride
230 g‘y 502.7 piperidine-4- (intermediate 30) | 503.4
carboxylic acid and 1-cyclohexyl-
((S)-1-phenyl- piperazine
cthyl)-amide (commercially
available)
Example 231

i-[4-(4~Flu0m~pheny!)-piperazine-1-carbonyl]-4—phenyl-piperidine—4—carb0xy]ic acid ({(S)-

1-phenyl-propyl)-amide



4- Phenyl -4((S)- phenyl - ethyl carhanoyl)- piperidine-1- carbonyl chloride
(intermedi ate 30) and 4-pi perazin-1- yl-benzonitrile (comrercially '
avail abl e) 522.4 WD 2010/106081PCVMP2010/ 053417 -102- No structure MV cal c.
syst enat i ¥ORAWEEBRrting materials MV (M il +) 213 n ( PRT/EPZBYAIIET

1- 14- (4- Fl uoro- phenyl) - pi perazi ne- 1- carbonyll 4- phenyl - pi peri di ne-
4-carboxylic acid ((S)-1-phenyl- ethy%=anide 4-Phenyl-4-((S)- - phenyl -
et hyl car banmoyl) - pi peridi ne-1- carbonyl chloride (internediate 30) and

1- (4-fluoro- phenyl)-piperazine onnerc'ally avai | abl e) 515.4 214 501.6
1-[4-(3-Methyl - [1, 2, 4] oxadi azo | peridi ne-1- carbonyl]-4-phenyl -
pi peri di ne- 4- carboxyllc acid ((S)- et hyl ) -am de 4-Phenyl -4-((S)-
1- phenyl - et hyl carbanoyl) - plpergﬂlﬁb ﬁ{?garbonyl chloride (intelinediate

30) and 4-(3-nethyl -

1) 4-Phenvl-piperidine-4-carboxylic acid ({S)-1-phenyl-propyh-amide

4-Phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-amide; TFA-salt (500 mg, 1.146

mmol) was dissolved in ethyl acetaie and saturated aqueous sodium bi.carbonate solution. The
5 aqueous phase was extracted three times with ethyl acetate, the organic layers were combined,

dried over Na; 80,4, and the solvenis were evaporated to give 331 mg 4-phenyl-piperidine-4-

carboxylic acid ((S)-1-phenyl-propyl)-amide.

11} 1-T4-(4-Fluoro-phe i i . Lpiperidine-4-carboxyvlic acid ((5)-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 overa 20 g silica gel column to yield 62 mg 1—[4—(4-ﬂu.brmphenyi)upiperazin@1~ca1’bony1]»4»
phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-amide. MS ISP (m/e): 529.3 (100)
[(M+H)'].

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-



[ 1, 2, 4] oxadi azol -5- yl)-piperidine (comrercially available) 502.3 215 LN -0
488. 7 1-(4-Cycl opentyl - piperazine-1- carbonyl)-4-phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- - phenyl-

et hyl car BEABGYIOL60BE peri di ne- 1- carbonyl chloride (int EFREBTIAE38G) and
1-cycl opentyl - piperazine (comrercially available) 489.4 216 ---7?,-"-N-1"-
(,---¢'l----- ,1 516.7 1-(2-0xo0- [1, 4‘18%/'pi peridinyl- |'-carbonyl)-4-

phenyl - pi peri di ne- 4-carboxylic i d S) - 1- ph | - ethyl)-amd
A T e e VR Alis S R AR S LR P

cvai | ool 5y ERGEL A G R RN Rt RRBY TS st SO GPERTEAR R Y

cal c. systeiiaod Nptenydpaetazing. MELISP (mley AWM (MHB) 217 0- X

Example 233
5 1-|4~(4-Flugro-phenyl)-piperazine-1-carbonyl|-4-phenyl-piperidine-4-carboxylic acid ((S)-

1-cyclohexyl-ethyl)-amide

O

O q

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-cthyl)-
amide, CDI and 1-(4-fluorophenyl)piperazine . MS ISP (m/e): 521.5 [(M+H)"].

As mentioned earlier, the compounds of formula 1 and their pharmaceutically usabie 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 [PHISR142801 (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 ig

protein/well. For inhibition experiments, membranes were incubated with [PH]SR142801 at a



0 503.7 4-Phenyl-1-(4- thiazol-2-yl- piperazine-1- carbonyl)- piperidine-4-
carboxylic acid ((-S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)- 1- phenyl -

et hyl carhanoyl) - piperidine-1- carbonyl chloride (internmediate 30) and

1-t hi azolw@24a0406881per azi ne (commerci al |y avai |l abl e) S584TBPPIE0SI4IT> _. | s
520.7 4-Phenyl - 1-(4- thionorpholin-4-y1l- piperidine-1- carbonyl)-

pi peridi ne-4- carboxylic acid ((S)- 1! enyl - ethyl)-am de 4-Phenyl-4-((S)-
1- phenyl - ethyl carbanoyl)- piperidine-1- carbonyl chloride (intermediate
30) andoncepirpmniedial 1Ko yplue pi waeHgndians 40 corsaniationas] e mhiytoamoarossth 4 219

L s DO
" 4- Phenythe éd(df B)e-incubptiven yrlembenbyora filiars pifp-ungiiper(Péned white arieioplasel wighl or i de
(inter %%gée%t&/%%ltexa Qr%in%ﬁéaﬂédcﬂlx 1%r0(.)3_ %plh}gqy(gg op bgﬁf 9&%@&(&% BioScience, Meriden,
5 CT) with a Filtermate 196 harvester (Packard BioScience) and washed 4 times with ice-cold 50

mM Tris-HCl, 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 scintiilation counter with quenching correction after addition of

45 pl of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and shaking for 1 h.

10 Imhibition curves were fitted according to the Hill equation: y = 100/(?4Jr(xflea)“I'I

), where
nu = slope factor using Excel-fit 4 software (Microsoft). ICsq values were derived {rom the
inhibition curve and the affinity constant (Kj) values were calculated using the Cheng-Prussoff’
equation
K; = ICso/( 1 +H[LVKp) where [L] is the concentration of radioligand and Kp, 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 hENK-3 receptor affinity <0.10 uM were

shown in the following table.

20
Example Data K, [uM] Example Data K; [pnM]
1 0.0293 122 0.0257
2 0.0229 126 0.0937
3 0.0482 129 0.012
4 0.01%96 135 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




(commercially available) 531.3 220 110 Hg 514.7 144-(3,5-D net hyl -
[1,2,4]triazol-4-yl)- piperidine-1- carbonyl]-4- phenyl pi peri di nc- 4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl - é{éﬁz enyI -
et hyl car beE@@8§19/)s6ossi peri di ne- 1- car bonyl chloride (int8¢ “&1’(@343 and
4-(3,5- dinethyl- [1,2,4]triazol-4- yl -pi peridine (comrercially avai | abl e)
515.4 WD 2010/ 106081PCTI EP2010/ 053417°"-104- No structure MW calc.

systematic Name starting materials. MAM(NB+) 221 41, NFI ri 519.6
1- [ 4- (3- Met hyl 1411,2, 4] oXddRazol - 5- 9«1%; pi perl%@(ﬁé 1- |4 carbonyl ] phenyl -
1-ar bony| - ohl S51 de (it A 9EH: atc. 20} and 443-HONRY1 - (L1 2, 4] oxadi azol - 5-
y1) - pi per{di nez( conmer ci al.09gs 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 0.0094
33 0.0687 158 0.011
38 0.0214 160 0.092
39 0.0808 161 0.0046
40 0.0285 162 0.075
T GF T 163 0,041
43 0.0032 164 0.012
44 0.0785 165 0.066
45 00267 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
6% 0.0209 195 0.015
69 0.0773 196 0.0022
71 0.0284 197 0.0071
72 0.0158 198 0.0215




avai l abl e) 520.3 = piperidine-4- carboxylic acid RS )-1-(4-fluoro-
“phenyl)-ethyl} am de 222 . -) 0, 538.7 *4-[(S)-1-(4-Fluoro4-Phenyl-1-(4-
t hi onor phol i n-4-yl - pi peridi ne-1- carbonyl)- piperidine-4- carboxylic acid
[ (S)-1- (4¥PRUSATISIphenyl ) - et hyl k ami de phenyl ) - et hyl EaFEBHY/AP4A-
phenyl - pi peri di ne- 1-carbonyl chlorldﬁ (internmedi ate 29) and 4-piperidin-4-
yl -thionmorpho line (comercially avail hble) 539.5 223 . NH 0 iNo 0 570.7

1444 1,1-Dioxa - 1X6-thiomrphalin- 4-yi)-piperidine=1- carbonyl]-4-phenyl -

pi peri di ne-4- &rboxy ticO-8@4 d [(S)- 19Q4 fl uorQaQOf‘dhen)I)-et hyl]- anide

L honyt “ohi 081 g6 1t SRgTLE Sape™ VI ois Penyl-piperi dine
76 0.0029 202 0.0068
77 00122 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
89 0.0183 216 0.0172
30 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 0006
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, ¢.g. in the form of pharmaceutical preparations. The pharmaceutical



and 4-piperidin-4- yl-thionorpholine 1,1-dioxide (commercially avail abl e)
571.4 N K WO 2010/ 106081PCT/ EP2010/ 053417 -105- No structure MWV
calc. systematic Nane starting materials MH) MN( 224 * 497.6

4- Pheny 1-WO4W/1M¢BT di n- 3-yl - pi perazi ne-1- car bonyl) PCBEBEHPR3HE- 4-
carboxylic acid ((S)-1-phenylethyl)-amde 4-Phenyl-4-((S)- 1- phenyl -

et hyl ear banoyl)- ... pipenchne-1- cé#%bnyl chloride (internediate 30) and
1-pyridin-3-yl- piperazine (commercially available) 498.5 225 0=x 522.7

1- [ 4- ( 4reppeations gpbe dimingsterad orafy. s dvtihp srmoféehitio watpd wbiskedrppces, hard

pi peri dalnP @614’ il 1&?'{&‘[%9 X .1sis,cs ?ihﬁis, (a&@si :115 Blh E%In'sioﬁst. ICM]L b&tﬂ{ﬂi&%'cﬁi@ﬂﬁ%eﬁ& ( (S)-
1- phenyl- eg%y car annyf?a pI’'peri dine-1-"carbonyl ¢ ori de (i nternediate
30) also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of

injection solutions.

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 ¢.g. vegetable oils, waxes, fats, semi-
solid and liquid polyols etc. '
Suitable excipients for the manufacture of solutions and syrups are ¢.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 ete.
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 T should be appropriate,

25  although the above upper limit can also be exceeded when necessary.

30



and 2-piperazin-1- Yl- isonicotinonitrile (comercially available) 5215 226
510.7 4-Phenyl-1-(4-m tolyl-piperazine-1- carbonye- piperi di ne- 4-
carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl 4&%% - 1- phenyl -
et hyl car BE@@3ie/Fe609i peri di ne-1- carbonyl chloride (intBf "éﬁ’@?’%‘g) and
1-mto tyl- piperazine (conmerciall y gval | abl e) 511.5 227 /2t _.4.,, ,
I ----,, \ - -4 522.7 144-7 3Q/ano- pyridin-2-yl)- piperazine-1-
carbonyl ] - 4- phenyl - pi peridinc-4- car boxyl ic acid ((S)-1-phenyl -
ethyl)-anide 4-Phenyl-4-((S)- 1- phedmpledet hy| carbamoyl)- pi peri di ne- 1-
car bonyl| CthQﬂIletg%fFHerf ﬁ&l@%&&@ﬁ&%@ﬁ RN B RIS B Fd\sdal pYdpmBi: COtinoni trile
(commerci al I'y avai WO 2010/ 106081PCT/ EP2010/ 053417 -106-
structure MV calc. systematic Nane starting materials g/ tablet

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

Tale 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 v 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,



(M) 228 504.7 1-(4-Morpholin-4- yl-piperidine-1- carbonyl)-4-phenyl -
pi peridi ne-4- carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)-
1- phenyl - et hyl carbanoyl)- piperidine-I- carbonyl chloride (internediate
30) and 4wgizp@nd@in- 4- yl -norpho |ine (conmercially aVarEEEIYS3&§5. 4 229 0
510. 7 4-Phenyl-1-(4-o0- tolyl-piperazine-1- carbonyl)- piperidine-4-
carboxylic acid ((S)-1-phenyl - ethylﬁiﬁhide 4- Phenyl -4-((S)- 1- phenyl -

et hyl ear banoy1l) - pi peri di ne-1- carbonyl chloride &inteinpdiate 30) and

1- 0- t olthd supppsieriesdrnthen exspaved Epmythgmaylds mdmagedsndiviguslspn\wag pgpgr or g 9- -
N Q§ﬂ7 1- (4- Cycl ohexyl - pi perazi ne-1- carbonyl)-4-phenyl -
piperid?neé -~ carboxylic acid ((S)-1-phenyl- ethyl)-am de 4-Phenyl-4-((S)-
1- phenyl - et hyl carbanoyl) -



pi peri di ne-1- ‘carbonyl chloride (internmediate 30) and 1-cycl ohexyl -

pi perazine (comrercially available) 503.4 Exanple 231

1- 14- (4- Fl uor o- phenyl) - pi per azi ne-

1- car bonywhizedypheny| - pi peri di ne-4-carboxylic acid ((SPCTEP2010/053417

1- phenyl - propyl)-am de WD 20101106081PCT/ EP2010/ 053417 -107-
4-Pheridine-4-carbox 1 ¢ acid S 1- hkk-ani de

4- Phenyl - pneri di ne- 4-carboxylic acid ((S)-1-phenyl -propyl)-am de; TEA-salt
(500 ng, 1,146 rnnol) was dissolved in ethyl acetate and saturated agueous
sodi um bi carbonat e sol ution. The 5 aqueous phase was extracted three tines
with ethyl acetate, the organic | ayelaémsere conbi ned, dried over Na2SM4,
and the solvents were evaporated to give 331 ng 4-phenyl - pi peri di ne- 4-

car boxyl i ¢ hci chnfr(c8pe oF pivenlyl - propyl) - ami de. 4- 4-Fl uoro

hener azine-1-carbon | -4 heriq%ne carpox 1 ¢ acid S

| pi er_w kprorwl )-amde 10 To \Liopn of 66.4 ng (0.409 mol)

N, N -carbonyl dii m dazole in &=y T [.) was added 74 ng (0.409 nmol)

1- (4-f 1 uorophenyl ) pi perazi ne and the ‘ ion mxture was stirred at room
tenperature for 3 h. 40ny (3‘i§4nﬁnl) 1 enyl - pi peri di ne-4-carboxylic acid
((S)-1-phenyl propyl)-am de di ssol ved THE-(2nlL) was added. The m xture was
heated under reflux for 12 h. The readtigony m xture was subjected to flash
chromat ography with n-heptane and ethy acetate 15 over a 20 g silica gel
colum to yield 62 ng 144-(4-f|uoro-phenyfl-ﬁiperazine-l-carbonyl]-4-
pheqyl-ggg gridine-4-carboxylic acid ((S)-1-phenyl-propyl)-anmde. M5 1SP
(nme) 3 (100) [(ME1-1)1. Exanple 232

4- Phenyl - 1- (4- phenyl - pi per azi ne- 1- car bonyl ) - pi peri di ne-4-carboxylic acid
((S)- lehaﬂyIZO etbyl) anlde V[D/106081PCT/EP2010/053417 -1 08-

car bonyl] hen X ) n ) -am de
(exanpi e 23{?[ ﬁ%‘{e{d% ewcz(% Ne el;]) de Qu § e]lnug‘?cfa@ l?dic((ﬁ%? 109061 ﬂ%pxlllbeﬂ{u?%

4- Pheny! - pidpaichdirne- 4- carboxyllc aC|d ((5) 1- phenyl -ethyl)- am de, CD and
1- phenyl - pi per azi ne, i 497.5 [(M+H)] . Exanmple 233 5

1- 14- (4- Fl dko-pheary mﬁﬂb@ﬂa Phe- 1- car bonyl | - 4- phenyl - pi peri di ne- 4- car boxy
licipci d ((Qver dix ﬁyclohexyl ethyl)-amde |In analogy to the procedure
descri bed for the synthesis of 144-(4-Fluoro-phenyl)- pnera2|ne 1-

car bonyl ] - 4lopteealcknspioper i di ne- 4- carboxylic acid ((S)-1-phenyl -propyl)-anide
(exanpl e 23 d was prepared from

4- Phenyl - pléé?%g$ﬁg%2&%gr b§9ﬂ8%920|d ((S)-1-phenyl -ethyl)- am de, CDT and
1-(4- quorophenyI)plpera2|ne . M5 ISP (me): 521.5 [(M+H)1. As nmentioned
earliem’ the conpounds of fornula I and their pharmaceutically usable
addition sa sess va har macol ogj been
found that” th@* iﬁ %88mar“@h§fp Eagent ]?%% nt#%ﬁmggéF&mfaao%%%péﬁgf
neutﬁklnlnm%eé&Mvﬁmbﬁ&&e@thSbg&hﬁcgﬂﬁpounds were 15 investigated in
accordance with the tests given hereinafter. Experinental procedure

The conpountB&Rwsrdodilestigated in accordance with the tests given

her ei naf t er chgllkw}284289% conpetition binding assay 20 hNI C3 receptor

bi ndi ng experinent were performed using CH SR142801 (Catal og g 51035
speci fi ¢ achiRviryhor Ni-here@arprrplich %rﬁ%@?ﬁ‘m@ PbsHE By édi?ﬁ@nb ior‘ﬁefé y

Bucki nghanshi.r. @QE?% |2 cells transiently
expreSS|ngEW§%§ Fﬁ%ﬁ?&%dgg g %’t%fg}£ ?g? tﬁgaﬁﬁb, t he nenbrane
honmgenateSHMEmé3¢9ﬂﬁdmﬁlg@dma@1ﬁapﬁ@ﬁmuygﬂﬁbmﬂ@bnﬁnﬁ@%yA C, the pellets
wer e resuspended in the 50 MM Tris-HC1, 4 mM WMnC12, | JIM 25

phosphqr gwg % BS/ |nd|ng buffer at pfl 7.4 to a final assay
concent at? Hﬁp%ohﬁ“ﬁ o€k A wel | . For inhibition experinments, menbranes
were incubated with [ 3H SR142801 at a WD 20101106081PCT/ EP20101053417

-109- gEnGeRE ket @RtRGURL 19 M—Q@E}n\{@wﬂﬁ:b%e}f@@ h@ddhghntl 3 aieldid0 1 ChixeRALI at | ons
of the inhibitory conmpound (0.0003 - gln a total reaction volune of

500 u. 1) f6FUPST AIPHCHEINE 5B ‘tf@hlberoﬁ‘tl‘i’ﬂdeh (;‘Plli"’)U uted by HREERFYIHO e | ncubat i on,
menbranes were filtered onto unitfilter (96-well white mcroplate with
bonded G-/ C filter preincubated 1 hin 0.3 %PEl + 0.3 % BSA, Packard

Bi oSci ence, Meriden, 5 CT) with a Filtennate 196 harvester (Packard

Bi oSci ence) and washed 4 tinmes with ice-cold 50 nM Tris-HC1, pH 7.4 buffer.
Nonspeci fic binding was neasured in the presence of 10 uM SB222200 for both
radi ol i gands. The radioactivity on the filter was counted (5 mn) on a
Packard Top-count mcroplate scintillation counter with quenchi ng
correction after addition of 45 p.1 of mcroscint 40 (Canberra Packard
S.A, Zftrich, Switzerland) and shaking for 1 h. 10 Inhibition curves were
fitted according to the Hill equation: y = 100/ (1+(x/1C50)il), where nFl =




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 0.044 146 0.036 12 0. 0504
147 0. 017%60 26:d/1d308:14 0. 0981 148 0. 0058 18 0. 0966 151 Qc@ikmmigds3Q;70998 153

0.038 22 0.0658 154
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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 cycloatkyl;

is aryl, heteroaryl or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen; lower alkyt substituted by halogen, cyano, amino, C(O)-

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

or a pharmaceutically active salt thereof.
10

2. A compound of formula la encompassed by formula ! in claim 1
hat

wherein
hal  1is halogen;

15 R and R’ are independently from each other hydrogen, CHy)-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, cvano, amino, C(O)-

20 lower alkyl, C(OYNHz, S(O)z-lower alkyl or =0, or is cycloalkyl:



0.075 27 0.0765 155 0.075 28 0.0762 156 0.087 34 0.0985 157 0.0094 35
0.0687 158 0.0 38 0.0214 160 0.092 39 0.0808 161 0.0046 40 0.0285 162
41 163 0.041 43 0.0032 164 0.012 44 0.0785 165 0.066 45 0.0267 167 0.017
47 0.024%wa6@0@0@86 52 0.0241 171 0.054 53 0.0232 173 p@qibsy15hs:0;:0072
0.024 55 0.0148

10

15

20

25

30
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or a pharmaceutically active salt thereof.

3. Compounds od formula Ia according to claim 2, which compounds are
1-f4-(5-methyl|1 ,2.,4}0xadiazoi—}yi}benzoyl}—4~ph.en.y1—piperidine—éi—carboxylic acid ({S)-1-
phenyl-ethyh)-amide
1-[4-(3-methyl-[1,2,4Joxadiazol-5-y1)-benzoyl}-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-cthyl-amide
1-(4’-fluore-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)-
amide
F-{4-(3-methyl-[1,2 4]oxadiazol-5-yl)-benzoyi]-4-phenyl-piperidine-4-carbox ylic acid [(8)-1-(4-
fluoro-pheny!)-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-phenyl-piperidine-4-carboxylic acid {{S)-i-(4-fluoro-
phenyl}-cthyll-amide
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[ 1,2,4}oxadiazol-3-yl)-benzoyl]-piperidine-4-carboxylic acid
((S)-1-phenyl-ethyl)-am
1-{4-(3-methyl-[1,2,4Joxadiazol-5-y1)-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-propyi)-amide
1-[4-(1,1-dioxo-1A"-th wmorpholin-4-yh-benzoyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
phenyl-propyl}-amide
1-(4"-tluoro-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]oxadiazoi-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[(S)-1-(4-fluoro-phenyD-ethyl]-amide
1-(4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ({R)-2-
hydroxy-1-phenyl-cthyl)-amide
I-(4"-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid {2-methyl-1-
phenyl-propyi)y-amide
1-{4'-fluoro-biphenyl-4-carbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid (2-
cyclopropyl-1-phenyl-ethyi)-amide
4-(4~fluoro-phenyl)-1-[4-(3-methyl-[ 1,2,4Joxadiazol-5-yl)-benzoyl]-piperidine-4-carboxylic acid
[ 1-(4-fluoro-phenyl)-cyclopropyl]-amide
4-(4-fluoro-pheny!)-1-[4-(3-methyl-[ 1,2,4Joxadiazol-5-yI)-benzoyl]-piperidine-4-carboxylic acid
[(S)-1-(3-fluoro-phenyl)-cthyl]-amide

0. 075

174



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 1%0 thavnéds:72 0. 0158 198 0. 0215 WO 2010/ 10608aECEPaR2310/7053417 74

0.001 199 0.0051 75 0.0039 200 0.015 76 0.0029 202
~118-

1-(4‘~ﬂuor0—biphenyl~4~carbonyl)-4-(4wﬂuoro~phenyl);piperidine~4~carb0xy1ic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4-(4-fluoro-phenyl)-1-{4-(3-methyi-[1,2,4Joxadiazol-5-yl}-benzoyl}-piperidine-4-carboxylic acid
[{S)-cyclopropyl-(3-fiuoro-phenyl}-methylj-amide

5 4-(4-fluoro-phenyl)-1-[4-(5-methyi-[ 1,2,4Joxadiazol-3-yl}-benzoyl]-piperidine-4-carboxylic acid
[(S)-cyclopropyi-(3-fluoro-phenyl)-methyl]-amide or
4-{d-fluoro-phenyl)-1-[4-(3-methyl-{ 1,2, 4 joxadiazo ].~S—yi)—bcnzoyl]apiﬁeridin c-4-carboxylic acid
[{(S5R)-2.2,2-trifluoro-1-(4-fluoro-phenyl)-cthylj-amide.

4. A compound of formula Ib encompassed by formula I in claim !

hat

O
R NH
RI
10 Ib

wherein

hal 15 halogen;

R and R’ are independently from each other hydrogen, CHy)y-cycloalkyl, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or both R and R” form together with the carbon

5 atom to which they are attached a cycloalky! ring;

18 aryi, heteroarvi or heterocycloalkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alky! substituted by halogen, cyano, amine, C{O}-
iower alkyl, C{O)YNH;, S(O)x-lower alkyl or =0, or 15 cycloalkyl;

or a pharmaceutically active salt thereof.

26

5. Compounds according to formula Ib in claim 4, which compounds are
1-[4~(3-methyl-[1,2,4Joxadiazol-5-y]}-benzoyl}-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
cvclohexyl-ethyl}-anide



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 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 89
0. 0183 2360 Q1328190 0. 0026 218 0. 0052 91 0.0076 219 BCOERBIGE3PLI0051 220
0.0639 98 0.0336 221 0.0117 101 0.0117149

1-[4~(5-methyi-[1,2,4}oxadiazol-3-y])-benzoyl]-4-phenyi-piperidine-4-carboxytic acid ((S)-1-
cyclohexyl-ethyl}-amide
1-[4-(1,1-dioxo-11°-thiomorpholin-4-yi}-benzo yi]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-
cyclohexyl-ethyl)-amide
5 4-{4-fluoro-phenyl)-1-[4-(3-methvl-{1,2,4Joxadiazol-5-yl}-benzoylj-piperidine-4-carboxylic acid

((S)1-cyclohexyl-ethyl)-amide
1-[4-(1,1-dioxo-12 thiomorpholin-4-yl)-benzo yl]-4-(4-fluoro-phenyl)-piperidine-4-carboxylic
acid ((S)-1-cyclohexyi-cthyl)-amide or
1-(4*-fluoro-biphenyl-4-carbonyl}-4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ((S)-1~

10 cyclohexyl-ethyl}-amide.

6. A compound of formula Tc encompassed by formula [ in claim 1

hat

wherein
15 Thal 1shalogen;

R and R’ are independently from each other hydrogen, CHy -cycloalicyl, 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 cycloalky] ring;

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



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 1% P1@0AB&1 WO 2010/ 106081PCT/ EP2010/ 053417 pdi/Erzopyeparat i ons can
be adm nistered orally, e.g. in the formof tablets, coated tablets,
dragees, hard and soft gel ati ne capsu®®es, sol utions, enulsions or

suspensi ons. The adm ni stration can, however, also be effected rectally,
e.g. inthe formof suppositories, or parenterally, e.g. in the form of

i nj ect \oh solutlons 5The conmpounds of foilluta | and their

phar macatt iscarh jeterean] & @W@Yéﬁaéﬁ{ﬂ BRicE dings 2 aptiorelly pueEtd et e R

phar maceutdugal bYol RGL, 1d 1R IBRLCIG SOFGRRLHEXEIRRENLS, L Bfind beopr oducti on
of tablets, coated tablets, drapes ‘and hard gel ati ne capsul es. "Lact ose,

corn st ar dhworalkidr GaNFeY Ob-Hereotlyltcare, OSIb@afr:ideﬁCl dor its salts etc can
be used as such excipients e.g. for tablets, dragees and hard gelatine
capsules 1OSU|tabIe ex0|p nts for soft gelatine capsules are e.qg.

veget abl &P euﬂ%%gdﬁnp C“?ﬁl solid and liquid polyols etc.
Sui tsabl e ex0|p|ents for the manuf acture of solutions and syrups are e.g.

wat er, poly sacchar os vert sugar, glucose etc Sui tabl e
exci pi ent s ?&r C‘?W%‘E?PW“@& toripigrds ferd ol ’6% WACBEOTER B 5, pol yol s,
gl ycer olfg.- @5&&@@{@%@%&@ 913@) pmdmc 3-SHbdADLL pRAGI- plip@ruuse ﬁQﬁrb@k‘;ﬂE&OS' tories
are e.g. natural or hardened oils, waxes, fats semliquid or liquid
pol yol acig{(8)-1-(4-fluoronpheaphrethy ltamedmhar maceut i cal preparati ons can cont ai n
preservatives, solubilizers, stabilizers, wetting agents, emulsifiers,
smeeteners col orants, flavorants salts for varying the 20 osnotic

sure, ffers E nts or an% ?de h?y can al so contain
sth ot her Hh@ﬁﬂﬁ%ﬁ Fﬁﬁﬁpé“§ﬁ 13 in clam The dosage can vary
within wide limts and mnllxmof course, be fitted to the individual
requi renents in each particul ge.case. In general, in the case of oral
adm nistration a daily dosag about 10 to 1000 ng per person of a
conpound of general fornula | Nsh d\be @ppropriate, 25 although the above
upper limt can also be exceededA S

wherein
hal  1s halogen;

R and R’ are independently from each other hydrogen, CH:),-cycloalkyl, lower alkyl, lower
i5 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;
@ 18 heterocycloalkyl which rings are optionally substituted by lower alkyl or =0;

15 aryl, heteroaryl or heterocyclealkyl, which rings are optionally substituted by lower
alkyl, lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amine, C{O)-
20 lower alkyt, C(OYNH,, S(O)-lower alky! or =0, or is cycloalkyl,



WO 2010/ 106081PCT/ EP2010/ 053417 -113- Exanple A Tablets of the follow ng
conposi tion are manufactured in the usual manner: ng / tablet Active
substanceb 5 Lactose45 Corn starchl5 Mcrocrystalline cellul ose34 Magnesi um
st car at c wd alibetsoswei ght 100 10 Exanple B Capsul es of thesbedihosding
conposition are manufactured: ng / capsule Active substancelO 15 Lactosel55
Corn starch30 Talc5 Capsule fill weigAt200 20 The active substance, |actose
and corn starch are firstly mxed in a mxer and then in a comm nuting

machi ng, , TRe ALK dkSvd 8l Wiheed to the mxer, the talc is added thereto
and ni xed’ %ﬁ?foudﬁ{ Elﬁe %ﬁxture is filled by machine into hard gel antine
capsules. Bxaple ¢ 25%upRosiarl e, o1 1 ol o ng, comosi tion are

I Act t cel ository 1285 Tot al 300 30The
suppoa T e o raRie s THATH A R R e e GEIo Beger i VRGP 60ghl y and

cooled(Emcﬁﬁg&bpﬂhgﬁ@y@p@wnﬁm@mﬁwgeth@omdered active substance is added
thereto and stirred unti i spersed conpletely. The mixture is

pourded It lsaispReny!oppPenplir d scegongiitt risma- Iﬁi}cz@merﬂe@atl beweylie aeie [(S)vigd-
2010/ 1960345 dﬁﬁ 8&@5@§3417 -1 14- the suppositories are then renoved from

t he noul ds ‘an ed ind|V|duaIIy in wax paper or netal foil. WO

2010/ 1@668&%@0@3@@33@%@5@4@7— ~pit®ny Caihesylinipsidoorpouhekydf afidiffiila  wherein
IS ﬂ ﬁ@%[%% whi ch are optionally substituted by hal ogen, |ower
al ky I % a y halogen or is -CH2)11-cycloalkyl and nis 0. 1 or 2,

10 I 0\1\/&{4 (&-IrﬂWHYJ [}.2 Kpwediaal ey pipatdind-owehoad kyphsubsipetidine d-hybdyaliogen; is

tero ryl, which rings are optionally substituted by hal ogen
ﬂ&% Eﬂg 3%I%9$hsubstituted by hal ogen or cyano, - _

CRR' cquh@@thy(lz;ruuoﬁlaﬂmohlﬁmeyz-@ekmim 10¢arbchyt)-PYRr ALY @erd&@hb@&l@r(@nyl whi ch

rings are optlonally substituted by hal ogen, 1ower alkyl, |ower aIkyI

subst i PitelcByREISgen or cyano, or is NR-cycloal kyl, or is 20- indan-1I-yl

or i ndanagayl, &) Bl8raQRE110 Qﬁkh 1] hiit yidrogen or

| ower apk$I 8¥M@k:ﬁ%9plu arg |ﬁg§ ! @%ﬁ”& ?%%% Xamd ﬁg hydr ogen

CH )" -@Q%WbaﬁwybanhﬁMEr aIkyI | ower aIkyI substltuted by halogen or

X t r oge Wit h t tom ich they
O e R B R e TR E e s i QK it
whi ch. cwmﬂgsybﬁEWb@mubnally substltuted by | ower 5a|ky| or =0, or is
cycl oal kyk is aryl het eroaryl or heterocycloalkyl which rings are
optionally s | ogen, | ower alkyl
opt 1 onal 1y FUOLLLMAEE PN caliotced BIRLBla Yy el ogen, Lo
S(0) 2-1 owner aIkyI or =0, or tiag cycloallcyl; or a pharmaceutically active
salt thereof 10 2. A conpound & fornmul a Ia enconpassed by forrmula! in
claiml1l hal wherein hal is h\, jen; 15 R and R are independently from
each other hydrogen, CF12)"-cyetogl ky| . Power alkyl, lower alkyl
substituted by hal ogen or hydr@ R and R formtogether with the
a ,cycl oal kyl ring;

R

wherein
20 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 cycloalkyt ring;



WO 2010/ 106081PCT/ EP2010/ 053417 -117- or a pharmaceutically active salt

t her eof 3. Conpounds od formula la according to claim2, which
conmpounds arc

144- ( 5- novbybrofidspdl, 4] oxadi azol - 3-y1) - benzoyl11- 4- phenylpepigpefih/isRe- 4- car boxy
lic acid ((5)-15 phenyl -ethyl)-arnide

144- (3-nmet hyl -[ 1, 2, 41oxadi azol - 5-yl1)-ibBnzoyl] - 4- phenyl -pi p

di ne-4-carboxylic acid ((5)-1- phenyl-ethyl)-am de

1- (4' -f YUy o- bi phenyl - 4-carbonyl) - 4- phenyl - pnetri di nc- 4-car boxylic acid
((S)-h.ethyl)- am de 10 _ ‘
144- ( 3- et Hy dfgrogychpBwhwhigh singsarg pptidneHy eybbtiteddhyday b ging of d0ne- 4- car boxyl |

c acid [(S)-1-(4- fluoro-phenyl)-ethyli-am de

1- (41-f JuQro- bi phenyl-4-carbonyl) - 4-phenyl - pntri di ne-4-carboxylic acid [(S)
- (4-fl yogophenyl) - et hyl | - ani de

4- (4-f | uoras menysbaoa@xﬂéﬂ(e&w@mﬁiqt Jvhzohé}] xafb d%%t@ha:l@ sﬁﬁa)m&@d by lower
oytkplperldlne 4- car box c aC|d 15 eny -ethyl)-am

144- ( 3- et H{ﬁMfWQf éilitb‘szfa%q logeg) ogey iyl b’éh“iw CF by %@@ﬁywm pEYRAiCH©3-4- car boxyf
ic acid (( r -

1-[4- (1, 1- el @*ﬁ?‘%n%%%ﬁ? ﬂmﬁ oy bensSygre
oxylic acid ((S)-1- phenyl-propyl)- anlde 20

1- (% - fo'rh'ﬁ%h@nﬁéaﬁh@?‘%%cﬁﬁe%ﬁ@%%@ - 4- phenyl - pi peri di ne- 4- carboxylic ac
((5)-1-phenyl propy )- am de 4-(4-fluoro-phenyl)-144-(3-nethyl4l, 2, 4] oxad

[Z(()|5) 51yg— )4 ]? ﬁﬂé(r)% }gpcﬁlg}ﬁg_.ﬁ)gg?iﬁwg&gﬁ%cgg&xg t% c%l%indl{} which compound 15

1-(41-1l hen 4-carb 4:.(A-f1lu

10 car bR e Y ek B G R B -
1-(41- thﬂ@hﬂybﬁmﬁpmyme4 carbonyl) 4- (4-fl uoro- phenyl) - pi peri di ne-4- car boxy
ic acid (2-nethyl-I|phenyl -propyl)-am de

1-(41-fluoro- gdghenyl 4- g rbon 1)-4-(4-fl uoro- phenyl_ﬁglperld

e- 4- car boxyl it¢ ‘agempquad o rdﬁ rdipg ghds Lethsyain Rappelcieasd which is

4- (Br f bpesaipaemyidla b [h&lo e”n Bpish&fh %%ya@ﬁiﬁ&ﬁ?m@@'l <ﬁ2yélq)m, 2%59%}, pi pe
di nc-4-carboxy c cid [1- | uor o- enyl -cycl opr opy e

4-(4- f<U6¥é&pﬁéﬁybym14M¥%@bﬁﬁﬁhWby o@n4] oxadi azol - 5-y1) - benzoyl kpi pe
di ne-4-carboxylic acid [(S)-1-(3- quoro phenyl) - et hyl Fam de WO

2010/ 106081PCT/ EP2010/ 053417 -118- 1 -(41- fluoro-biphenyl-4-

car bonyl) - 4- (@-ﬂknomomﬂhémmiiﬂmihpmﬂn@hmehﬂndanmﬁﬂyhhquﬁﬂﬁmé(S)

cyclopro hepy.

4-(4-fl ucp>r’{i8hép eny'{ﬂ% Tlﬁﬁl}’?gl Jrrélgﬁ#“z\fékg ’2;5'4]168%% Ripgidine-§ryrbaErESeia L per
d|mé-4iqaﬁbmﬁyﬂxﬁyaewgnhhﬁaccyclopropyl (3-fluoro-phenyl)-nethyl]-amde 5
4- (4-fl uoro- ? x% 14445- et h 4] oxad iazol -3-yl)-benzoyll -pip

di ne- 4463F%65$¥ i'c a@Wﬁof@%ﬁ“@?%?%%ﬁ%ﬁyﬁm{ﬁﬁﬁﬁh%FBpﬁﬁéH?ﬁﬂﬁﬁéﬂﬁﬁﬁP&hlde or
4- (4-f braro fﬂﬂgpﬁﬁmel [4-(3-nmethyl-[1, 2, 4] oxadi azol - 5-y1) - benzoyl kpi per
di ne- 4- carboxyllc aci
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10 18. The use of a compound as claimed in any one of claims 1-13 for the manufacture of
medicaments for the freatment of depression, pain, psychosis, Parkinson’s disease,
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schizophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).



