WD 2010/ 086251PCT/ EP2010/ 050551 AROYLAM NO- AND

HETEROAROYLAM NO- SUBSTI TUTED PI PERI DI NES AS GLYT-1 | NHI BI TORS The present
invention relates to a conpound of general formula wherein Riis

hydr ogen,wod eswemsabkyl , CD3, -(CH2)-CHO - (CH2) 11- O | owerp/adzkplososst

-(CEI 2)n-OH, 5-(CH2),,-cycloal kyl or is heterocycloal kyl; R2is hydrogen,
hal ogen, hydroxy, |ower alkyl, di-lowdr al kyl, -OCH2-0-1ower alkyl, or

| ower al koxy; or the piperidin ring foun together with R2 a spiro ring,
selected from 4-aza-spiro[2.5]oct-6-y1; Aris aryl or heteroaryl, which are
optionally substituted by one, two or three 10substituents, selected from
hal ogenyrdvower rabkydrerodrowenired-leybssitosts trubed pbyeshat agen, 1 lraueirrekk oxy

substituted by hal ogen, cycl oal kyl, |ower al koxy, S-lower heteroaryl,
het er ocycl oal kyl , or by phenyl optionally substituted by R, and Ris
hal ogen, | ower al kyl, |ower alkoxy or |ower alkoxy substituted by hal ogen,

or is heteroaryl; 15 Ris |lower al kyl, cycloal kyl, heterocycl oal kyl, aryl or
hetero Y b - Jonally substituted by one
or two%ﬁ'y,bmlsim8[?‘%%1%2@%?&65?&%?&%&%8%%%%3%Zﬁ?}% 1(i:a{alf)l y acceptable acid
addition salt, to a racem c mxture, vr its correspondi ng enanti oner
and/ or optical isomer thereof ~20KkurtHer e, the present invention rel ates
to pharmaceutical conpositions contailniMg tAre conpounds of fointula I and
to their use in the treatnment of , ol'ogi cal and neuropsychiatric

di sorders. It has surpri& ngly been found that the conpounds of
general formula | are good inhibitors of the glycine transporter 1

(GLyT- T*4hd that they have a good sel ectivity to glycine transporter 25 2
(A yT-2) inhihi b@E§genSeieZ ARAT €L a (A9, A PIP I @GSSLYS Vst at |

neur ol ogi cal di sggs% char actgri@zed(¢§§) 92%9/ (chg Ogg%‘gég}ddi% RiR-ORR

20107 086251 PCT Epgotoladobsetis hoteraspiledliyle positive synptons such as

del usi gns, hal; j.nat.i t t..di I L 1PSY i s, .and_ per;sistent
negat i 8\e synptlé)ﬁgdrg%%lhggigefl 1 llé}}takjcgﬁ’e{?q}éﬁ? ? %{gfd ﬁ}o%gflg@d&g@ﬁ@%f Llog i %E *Foci al

wi t hdrawal , an@vweoghity; veth paridmentesfofrh eicticDAtRA a kpiabengraseddd Fivaur on,
2000, 28:325- 34?3%].&&}For dﬁccz%&)mesl. research has focused on the "dopam nergic
hyperactivity" 73/;58??1@9% th has led 5 to therapeutic interventions

i nvol viAng bl odkageoofetdreyidepaiianesngiotal sysbamutyandenbes g-r ek and Aubr ey
KR., EXp. in. Ther, Tar 1 4): 7-518; kaz A an

S, T ol ., D00BHBR. S0 T Flomie Biich HTolort sl Dyt wpRig bogen,
phar macol ogi cabwaRBRehbPaREd by RBUNBSSRAEHM, Ik%r%[k@x%@f&%k Y@ySynpt ons

whi ch are the best predictors of functional outcome (Sharma T.] &J..

Psychi atry, 199groavighcgippicloalks) or by phany] onignalbompbidtisdtba®y. anddel  of

schi zophr eni a ; 0oRQS g o 10 O : hot.om netic
acti ochaused ’%@ﬁ?%’ Eﬁ%ﬁgklg%l’elo})‘{‘%?? %g%ﬁ? gﬁ%t e &g?‘c’gﬁ]ﬂ%g}g%ﬁ%ghgsﬁl i ke
phencycl i di ne heR@Ryyland rel ated agents (ketanine) which are non-conpetitive
N receptor . oni wanterestingly jn heal thy vol unteers. PCP-induced
pg/% hot oni net i}‘%{ag(%??lgﬁflg Ctlzogllr]k tclir%gfeé%cyﬁgg%ﬂ’ gt 3%@%‘63??‘@81"6%&%% as wel |
as cognitive dysfangtiomtiohdiyssubltasel yy dbe ses@rdl i ng schi zophrenia in
patients (Javi.té& e{. al ., 1999, Biol. Psychiatry, 45: 668-679 and refs.
herei n}. Furt ieY'mot & t'ransgeni ¢ nice expressing reduced | evels of the
NVDARL o StdauibiatmabicSilagy Scdegipniaokiakid 2N QAR h tdc8Sichiiur@lor tPitd hose observed

i n pharnmacol ogi cally 1 nduced npdel s of schizophrenia, supporting a nodel in
whi ch F‘@WB@H&M\@,&B WEEPNGPT ARV BEEPt s i n schi zophreni a-1i ke behavi or
(Maipn AR ety @lermork IR prdsilt linveBGn 1%%?55%5?)1&%&%1%1%8&Aﬁqi{ﬂﬁ#rcgﬁtﬁﬁﬂ%%és! on,
in particular NVDA receptor activity, plfays a critic role In synaptic

pl ast i edmgeunieal wimglz dand ivehor yse i tiehiratmanh ef INVBogiend epd onsomppearis t o
serve gs A.draded switch for gating the threshold of synaptic plasticity
and nenory formation (Hebb DO 1949, The organi zation of behavior, WI ey,
NY; Bliss INaandp:@didly hgmifogel t@kt,thd 888 ouldd efiener8@drmidd 1 39)good trftsgaNi C

m ce overexpressing the NR2 ubuni t exhi bjt. enhanced .
Oﬁlile g ycme%ran&)ortcr 1 N}@% -1}, an tl?at ey have a good selectivity to g?ycme iransporter

25 2 (GlyT-2) inhibitors.

Schizophrenia is a progressive and devastating neurological disease characterized by
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25 synaptic plasticity and superior ability in |learning and nenory (Tang JP
et al., 1999, Nature: 401- 63-69). Thus, if a glutamate deficit is
inplicate in the pathophysi ol ogy of schizophrenia, enhancing gl utanate
transm ssvon¢iviogszpart i cul ar via NVDA receptor acti vat ipefepe@vhéhsbe

predi cted to produce both anti-psychotic and cognitive enhancing effects.
30The am no acid glycine is known to -Rave at |east two inportant functions
inthe CNS, It acts as an inhibitory am no acid, binding to strychnine
sensi t kyisodit yeditive siy@@episaush asalthsichs, AlaBeihatbhd s ?ﬁt @38ddr QbR phy@kisVi t Y,
acting an._essential co-agonist wth Iutanate N- net h I-Easpartate

( NVDA) dP@B%’ﬁfta?f TEHECISERPOMISEL 451Th#ts I%F&taéfe?fs IRRITER SE PR d%wal

acti vi Wﬁ}dﬁp@ﬂ@ﬁ@ﬁognme 2030LR8E23 LRETH ERZOLQH05025%, meRng! 2dohom. s 5%’“3%% ic
tellfinals ycine is apparently present at a nore constant |eve

seems 8" %dgqqa@‘@f-ré%h%r fopusehen thecepaprindrae bipsaqzgpongetiteis @mnhahacateé

One ©f tration

nour ot FAmee Ty ki P BulRi, HOHGBCL @, s SHBRRLE 0T RLpBe AR Bl
hburot#@hsnﬂ@leﬁwtkasﬁbwtéM@wbyﬂwénﬁﬁ)ﬁg%51&@mmahmaﬂsmﬂmmmyaniSaﬂhihe

extrac l.ar spacs, 0 .t e race lular lifeti d thereby
nndula?b&#ﬁgpnﬁgnﬁﬁﬁd%%kw% ﬂk1§7%§%?r@ui AN %?&%WEBWH'ﬁﬁamﬁP et al,
sngZh Teends dmd"lcd?-}hﬁsvm,yiﬁﬁoms 28(B)are t%.@ %8‘33&)1;6101"‘1 lof fum?tiaﬁ}(&ldﬂ@)rﬂer @ngRarters,

ich for um and chloride famly of neurotransmtter
transpg‘gyl “67@9“'ﬁs?ﬁgg%P@ﬁt%deﬁjpn the term nation of post-synaptic 10
ul ymi nergi & @%u%tawﬁoﬂalom&ma&%n@ws ?%Mdnﬁ%l hidl Bf0 Ub 4 Bfon the
concentration _by re-uptake of éCIne in resynaptic nerve tel ' finials
and suPPEUNEMYCHY %@mg%lﬁeddmté@b giade of the g Ummdtd sgtdmby cghywindeliter anspor t er
genes haue.hgen @he f paqgﬁ which give
rise tg tmg traA?Eo??g?éSﬁﬁgﬁ&ﬂgggggtﬁgﬁﬁmggﬁgﬁiequ n%g%gNRhﬁ%%?cfﬂ T-1
presenﬁ@ﬁﬁbmmﬂﬂ@@ﬁﬁmﬂglamﬂéﬂngmﬁm&mmaPCEﬂmhmHVﬁws@homnmgwanmnaIternatlve 15

pr onot . and 1 e i sofor ave been
Poong TleottRRI doidhye bt e ANt s Nel b 0B DSBS L RS Some
degrsee mémme(tgecrcbgemmwm pﬁvxemawﬁbm soflol 98, 622 1aneh@P), 1haur-beend
identified in.r nt brains. AyT-1 is kno o be located in CNS and in
peri ph& e C|”Qs CITHE FRMETHf ef"i”%"“%%‘e&i\gn?“é gl éhoNgD At Y sbynthas a

pr edomuppR{d yehglibal akhoshilitRytinaRr 8NodebbQUR0H PRE AR Mok BHERARd
correspondlng to strychnine 20 sensitive glycine recep%ors but al so outside

t hese HrE#S of whipalrepiaaareiEene podeiin ated Te@icpb NIV rsteptor petividodsalts on of
NVDA 1 6CEREBphE ARG Qéhacéopmém@ﬁwﬁ%%b%ezﬁbs 427084, Me. Mem Biol., 18
13-20). Thus, one strategy to enhance N receptor act|V|ty is to elevate
théMnyC|ncGééﬂnéﬂn%QQW@mmhmomhepm@@ahrﬁﬁﬁl@emﬁwnommwmy;m@maynapﬂmﬂeNNDA

recept I T1 tran eon R_Et al., 1998,

oo R il AR gl SRR RELL AR PIF oS B sy

Neur ophyegidéwiich88r §@ng ﬂﬁgﬂ:r-em of ‘;yndptw ]ﬁqyﬁtmdtrﬂeimﬁp(ﬁhhﬁf@n {H\fmbb)@ ors are

suitab f the treat n ca n uropsychiatric

i sor a&749: Hheo iy 6F Ty B e BoEs SV tEe TnBLi CUTHaaR O pLyndsuss

schi zophr: anizd). (AuREni KRRl &inpRe NR@@A 1NI@)H)qubQﬁl: BxhidinGthand2at ent s,

11 4): 563-572), psychotic mpod disorders such as severe Eﬁpk depre55|ve
g

r dEPaPHORIAS LY 6?‘3%‘&’%“‘53‘@86]7 Btlegnog apd prympsydisot IR cldils &7 ngtich as

acute agNic3 g5 depression associated with bipolar disorders and nood
di sorders associ ated with schizophrenia, (Pralong ET et A 2002, Frog.
Neur obi ol ., Tep; ifa zd:ipoaty defut ik soplicagiis dﬁd@t@Pbm%S&(fmCMphﬂf%B 1 Neur al
Transm t oraer uch as de i ncl udi ng
age re %h%g‘gn%ggﬁg‘ﬁ% ?‘2‘[}%}5 %g@h| hégﬁglﬁéh%ﬁg\%?i rﬁcep aﬁflwaﬁon Ter ?Ctl?/ menory
disordpmémﬁﬁiapmdmmﬁmhuMcﬁwﬁMngaadhugmn@eahMQnguﬁ@mﬁef|C|t dlsorders and
pai;n (Ar i Patents, 11(4

B35 ) e iR et b A By e g o gh RBATFE BB RS S 16 yT- 1

i nh| bi &dtogs meyhibeat alnagenbidingab sty@aine RSN SIRincS6RbZAP B EN Ry denmenti a
and other diseases in which cognitive processes are inpaired, such as

at t ent PHCHFET FETECR CHVHL SR AN ARSIt oo wepmis eyifeglutemate fojraihd-Tof t he
enbodi pRRkge GUSE O56 {%?ﬁﬁioﬂo@-'\?@hﬁe@u@ﬁﬁﬂ@qwgﬁséﬂfm R0 de ﬁ%@mge the use
of conpounds of fornuF and their pharnaceutically accept% e salts for

t he manuf act ure of nedlcanents for the treatnent of diseases related to
activation of NVDA receptors via @yt-1 inhibition, their manufacture,

nmedi canents based on a conpound in accordance with the disclosure and their
production as well as the use of compounds of fornula | in the control or
prevention of illnesses such as psychoses, dysfunction in menory and



heteroaryl; is lower alkyl, cycloalkyl, heterocycloalkyl, aryl or
heteroaryl, wherein aryl and heteroaryl are optionally substituted by one

or two R; is 0, 1 2 or 3; or a pharmaceutically acceptable acid addition
salt, toveorp@oesiz& mxture, or to its corresponding emamiepaireiseand/ or
optical isomer thereof 4a In a second aspect, there is provided a

process for preparation of a conpound3of formula | and its pharmaceutically
acceptabl e salt, which process conprises a) reacting a conpound of formula
NH, R 2fahnwiftdm synegnpoumdalefeifodren hgpa@nHOAresem at hewps @&ﬁlﬁxﬁee@f e)zr&l’heemS 3
activatin ent selected from HATU (o-(7-azabenzotriazol-1-y1)-1,1, 3, 3-
tetran%fWg@@%gﬁPﬂﬁﬁHgiﬁg?ﬁgﬁﬁghégﬁﬂﬁ%égé@Fﬁ?ﬁﬁonyl chloride to a conpound
of fornula Ownbef @t mobhgleatask i iuebddrodlRugse debinetdoabIVesroRinshindgacting a
conpound.gf formula wth a conmpound of fornmula 4b RI X in the presence of

base s&t BEREUC G WPEERF (OF PEBREDPYETRENTIST B2EBFsUNGBP VI8l i nula R 0
wherei ReufolrSshal L986m adexthe1RtkR esgac%!]pa%tdohﬁ'gﬂkéir éﬁ%c@xﬁﬂaﬁj gkdfgd,gbove, or c)
reacting a conpound of formula RO NAr IR2*IV wth a carbonyl reagent of

f or mul &eRbyauaiplarsthe prgifele pf s emugtio fragsnristciCGrgneatent RIS ef 263068, f rom

sodi u afolstsINelal sl te~a-gconmpound of formula RO R NAr R2 wherein the
subst??ﬁ%ﬁ?S'afgnégld%$§%§§7§ggbe and R4 and R5 are lower alkyl or form

t oget her wi tifiycirrerzogobon, ahiomfdro piodhha doeinasrel @id-de edhaofcycl oal kyl or
heteroc§%loal ire convertigﬁ)the conmpounds

Kk rou an . if de .
obt ai nGHPRCS SHA AREBIT TG4 9 SERERE S0 & e AGORIRE POREATEEE  Tn a
third aspletgic ddiefiseand naditomindess BwnRGb&ANRALIyERARNEMBH RGN RE rQlint IR &
P O inS 18 Presthaptic nve tenminall and Sumounding fine Hidl procasses, © ¢! P1ents:

Two distinet glycine transporter genes have been clored (GlyT-1 and GlyT-2) from
mammalian brain, which give rise to two transporters with ~30 % amino acid sequence
homology. GIyT-1 presents four isoforms arising from alternative splicing and alternative

15 promoter usage (la, Ib, lc and 1d). Only two of these isoforms have been found in rodent brain
(GlyT-1a and GlyT-1b). GlyT-2 also presents some degree of heterogeneity. Two GlyT-2
isoforms (2a and 2b) have been identified in rodent brains. GlyT-1 is known to be located in
CNS and i peripheral tissues, whereas GlyT-2 is specific to the CNS. GlyT-1 has a
predominantly glial distribution and is found not only in areas corresponding to strychnine

20 sensitive glycie receptors but also outside these areas, where it has been postulated to be
involved in modulation of NMDA receptor function (Lopez-Corcuera B et al., 2001, Mol Mem.
Biol., 18: 13-20). Thus, one strategy to enhance NMDA receptor activity is to elevate the glycine
concentration m the local microenvironment of synaptic NMDA receptors by inhibition of GlyT-
1 transporter (Bergereon R. Et al., 1998, Proc. Natl. Acad. Sci. USA, 95: 15730-15734; Chen L et

25 al, 2003, J. Newrophysiol., 89 (2): 691-703).

Glycine transporters mhibitors are suitable for the treatment of neuroligical and
neuropsychiatric disorders. The majority of diseases states implicated are psychoses,
schizophrenia {Armer RE and Miller DI, 2001, Exp. Opin. Ther. Patents, 11 (4): 563-572),
psychotic mood disorders such as severe major depressive disorder, mood disorders associated

30  with psychotic disorders such as acute mania or depression associated with bipolar disorders and
mood disorders associated with schizophrenia, (Pralong ET et al., 2002, Prog. Neurobiol., 67:
173-202), autistic disorders (Carlsson ML, 1998, ./, Newral Transm. 105: 525-535), cognitive

disorders such as dementias, including age related dementia and senile dementia of the



In a fourth aspect, there is provided the use of a conpound as defined
above for the manufacture of nedicanents for the treatnent of psychoses,
pai n, dysfunction in nmenory and |earning, attention deficit, schizophrenia,
denentia disorders or Al zheiner's disehse. 4c The preferred

i ndi cations using the conpounds of the present disclosure are

schi zophhemeatypeagambiwdsordpain aersmnaa dindludingi alpmi an, ditedias deficit disorders

Furthernore, the discl e_incl udes |. racem c m re their -
cor r esBIRIIHGTERG i%ﬂ@?ﬁ{%}?&fﬁd{ﬁo&fﬁ- @ﬂm-i@é’ﬁr&} e_nmﬁt{%),}g}%i d herein, the
term "I ower TRhK¥oreadRRBALE Pt RNIANNIBUSE SR VHIGTy TOI irﬁﬁiﬁﬂ&bﬁﬂﬁ@&ﬁltﬂ AP
containing froml to carbon atoms, for exanple, nethyl, ethyl, propyl,

i sopr opyt treahpsyabasis, s¢chimphydnia, 2letpantyd and othentdpieasasdn wiech dolgpitivppedfeesseeareal kyl
groups. are grouyps with 1.-.4 carbon atons. ., .. As used herein, the term
"Iomeﬂnﬁpﬂggﬁ“aﬁ¥ﬁ%?ggmhd?%ﬂﬁﬁa)gﬁ@Préﬁgﬁ%m3§(H% Pfed above, which is

i nkedI }M t o@atoraeMbodiments diEHOseki @Ein €y1tié cabpoyhds dti)iﬁﬁlﬁtﬁes pér sS,;ihthlisabﬁd Fr
partially saturated ri containing from3. 10 .7 carbon atons,.for exanple
cycl opogppgynds e_@f?mﬁ%{ m%?h%sé]wa@ﬁém@iﬁfy a&gﬁ@rala%éﬂfsefﬂvﬁ? WAy | |

cycl ohgx@Bathent§ i HRNEREMEnt YT diteded h@RbE RYdctivRii®] NP L y&kg@fskm Glytigs are
~cycl opropyl and cycl opentyl. The term "heterocycl oal kyl" denotes a
sat ur atnbitom, feirtmanuifaetu gt medicanents bagod epegpmbagd wowrgdeseeviteBon at ons,
wher ei ) g %@é&@ﬁ@g&%gmaf&m e bERLA6GHS BY oflnllE RIRALARE! ected from
N, Sor 0, for exanpr e pi perazinyl, pyrrolidinyl, oxetanyl, norpholinyl

pi per i ghevgnition of iltnessea bydiras gy cioypéds, diidfendtion nn rivadooyg end ledmmy, echiziphoniane,

i odine, fluorine and bromne. WO 2010/ M56251PCT/ EP201_8/ 05 55],( g .t The
ter m " 4RAma GRd BhER eGP G EOYRYS RIOHFETRALT ARSI o sP BRI AP dgfic!
consi s§ikfNdeRr ANBeRherOiSeakaised rings in which at |east one ring is
aromatic in nature, for exanple phenyl or naphthyl. The term "l ower al kyl
subst i t ut edinyfilsedspeenthertsmptayaded d epmwamouad RYgengrad dgroada def i ned 5 above,
wherein at | east one hydrogen atomis 4 eplpaced by a hal ogen atom fin
exanpl e the follow ng groups: RCE3, : 2F, CH2CF3, CH2CHF2, CH2CH2F
CH2CH2CF3, CH2CH2CH2CF3, CH2CH2CN CH2CF2CHF2, CF2CHFCF3,

r The term "l ower al koxy

C(C143) 2CF3, CH(CH3) CF3 or CH(CH2F) CH2Fy
substituted by hal ogen". denot es koxy group, wherein at 10 | east one
hydrogen atomis replaced by hal dgen as definedl above. The term
"heteroaryl" denotes a cyclic aromati c hydrocarbon radi cal consisting of
one or YAYF¥ fused rings containing 5-14 ring atons, preferably contai ning
5-10 rihg at oshydréigemicifer alkyl,&a54, -@1B) LCHO, LE RN LO8bWer AlRyINACH,R,0HNd
whi ch contains at |east one heteroatom selected fromN, 0 or S, for
exanpl e qui nox&Hnyeyclefliy@r & kaerarysdrallalt | pyrazinyl, pyridazinyl,

pyrazolyl, 15.pyridiny ri L el inyd LRZ A1 yl

ot r ool yi | oA P b R LT Ibr%f?ﬂ%f Ot AR or
benzof uranyl , Wiveydkebgnz afeusipaidin aing fhenogptheBdidh ®X a sbizo rikpefebxteddrom

het eroaryl group is, pléréd%rcgl . The term "pharnaceutically acceptabl e
aci d addi ti on 4#ptsgiro@mpecEy¥lsal t s wi th inorganic and organic acids, such
as hydgochl ori ' LL KA ' L Ghathdd bhRasriegaci d, citric
20 aci 9 for mi%m}ggé ,et‘%}h%’ﬁ%}ﬁg}% ,Oﬁﬁrgtg%lllylcs ac?%l, aget ?’c aci d,r succinic

aci d, tart ari cubtitebntsyetlbetod fuhflahi gen doivdr alpyt, hwerndsl kitstiuteddry thleged, t he

| i ke. Preferred conpounds of foi a | are those, ereipn.R is l.ower alkyl
and Ar and R ?‘@equrilg?ﬂ’l su Stlmted%y%i?éﬁ%ﬁy‘é}loﬁ Ygi‘é‘?’g%yag“éo‘ﬁ%’r@ﬁdnds,
wherein the phgpyl.-gr Q&Qrot:f’éloﬁf{yi', St BHPRInk T StRMaDY siddstidfeed BARY, abyo CF3
groups, foi exanple the follow ng conpounds: ]

rac- 2- RF uor o- Nk (idlogra lowler 3lkphdaybr gkeor drdpwealipayy spbetithied by hiafogemronaet hyl - b
enzani de .

r ac- 2- met hoxy R Het hy 1- 3- pheny! - pi peri di n-3-y1) -4, 6-bi s-trif 1 uor omet hyl -

benzanide is lower alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein aryl and
rac-2-et hyl - N- (1- met hy1- §7 phenyl - pi peri di n-3-y1)-4,6-bis-tritluoronethyl -be
nzam de heteroaryl are optionally substituted by one or two R’;

rac-N-P-(4-fl L{g’l’)othFle) - 1- et hyl - pi peri di n-3-y1] - 2-met hoxy-4, 6-bis-triflu
or onet Hyl 30 béhzani de or 2- met hoxy-N-((R) - 1

- met hy dr 3ppdenaydutihlpeidcdptabid-aygill) xdditBmabB,- tb fai rhécngit arietuby lor beinzanmedigondings-
Further preferred are conpounds, wherein the phenyl group for Ar is

subst i enandgmsyangyorrapsistl ispraerdheregt oup, for exanpl e the fol | owi ng conpounds:
rac- 2- et hyl - N- (1- met hy1- 3- phenyl - pi peridin-3-y1)-4-trifluoronethyl-benzamd
e

rac- 2- br ono- 6- net hoxy4N- ( 1- net hyl1- 3- phenyl - pi peridin-3-yl)-4-trifl uoronethy
1- benzam de 5

N ~ 1. I T T ~ AN "~ s w oy Y YT YNTTSESS oA a a



- met hoxy- N- OR) - 1- net hy1- 3- phenyl - pi per d

n-3-yl)-6-nmet hyl sul fanyl-4-trifl uoronet hyl benzam de
rac-2-dif|uoronethoxy-N—(l-nethyl-3-p@¢ny|-piperidin-3-y1)-4-trif|uoronethy
-benza de 20

rac- N43- (3-chl or o- pheny1) - 1- met hy| - pi peri di n- 3-y1] - 2- met hoxy- 6- net hyl sul f an
yl-4- tri f | Ingy ssaentdraspedidhongris gevided a process for preparation of a compound of formula

rac- 2 1ma ey ace{l‘rhcaﬂg'taggg( RS hich ISy LorlRgL ! di n-3-y11-6-methyl sul fa

nyl - benzam de

rac- N ( 5 f | qegeting ﬁ&bﬂx}bbmﬁ} pheayliapi peri di

3-y1) - 2- met hoxy- 6- met hy15ulf anyl-4., 25 trA fluoronet hyl - benzam de

rac- N- (1-i sopropyl- 3- phenyl - pi per %IN- %% 2- met hoxy- 6- met hyl sul f anyl -

i fl uoronet hyl benzam dc 2-cycl opropyl - éS) 1- met hy1- 3- phenyl - pi peri di
-3-y1)-4-trifluoromethyl-benzam de g?

2- cyglggﬁggghpgb&fgﬁmﬁnﬂgthyl 3- phenyl plperldln 3-y0-4-trifluoronethyl-ben
zam de

rac-2-cycl obutyl - N-(1- et hy1- 3- phen I-plperldln 3-y0-4-trifluoronethyl-benz
am de rac-N-[3-(2.4-difluoro-ph
)-1-nethy|-piperidin-3-y11-2-netﬁéxy-6@hethwhsulfany1-4-
trifluoronethyl-benzanm de WD 2010/ 086251PCT/ EP2010/ 050551 - 7-

r ac- NA@-the plek4iRE of RNEANAlind a gk Boibct@i R&HIHIATE JoY T zabarRdthaxdi-16yinatinyssul f an
yl-4- trlfFuoronethyI bcnzam de

r ac- N- Pirgpethylirgnive hex pongmbosnhase on hiomil gbloride n- 3- y1] - 2- net hoxy- 6- met hy1su
Ifanyl 4- %6%%13§£ Egﬁ | - benzam de 5

rac- 2- |sopr&) ! ﬁ’ hyl- 3- phenyl - pi peridin-3-yl)-4-trifluoronethyl-benz
am de rac- 2- nethoxy 6- nethylsul@gnyl N-g 1Omet hy1- 1

, 4,5, 6-tetrahydro-2H[ 3, 4Th|pyr|dln 1-8- 4- trifluoromethyl-benzam de
rac- 2- ethyl-N-(1-methyl-1,4,5, 6-tetra d?o- 2H43, 4Thi pyridinyl -3-y11-4-trifl
uor onet hyl benzam de 10 rac- 2- nethqg - 6- et hyl sul fanyl - N-(1-

met hyl-1, 4,5, 6-tctrahydro-2H43. 31bi pyri di nyl -3-y trifluoronethyl-benzamd e
rac-2-Ethyl -N-(1-nethyl-1, 4,5, 6-tetrahydro-2F143, 3Thi pyridinyl -3-yl1l)-4-trif
| uor onebérginzbe zeiithents ydr sodufioed dgove, or 2- net hoxy- N- 43RS

, 5SR) - 5- et hoxy- | - met hyl - 3- phenyl - prneri di n- 3-y1) - 6- et hyl sul fanyl -4- 15
trifl uor or nigtreydtigan@arpoded of formula

2-cycl opropyl - (3RS, 5SR) - 5- net 1oxy- 1-ket®yl - 3- phenyl -pneri din-3-yl)-4-trif
| uor onet hyl benzam de 2-ethy|-hF(T ~8SR 5 nethoxy 1- net hyl- 3- phenyl - pi pe
d n-3-y1)-4-trifluoronethyl benzanilde 20V

rac- 2, 6-di met hoxy- N-(1- met hy1- 3- pi I-blperldin-3-y1)-4-trif|uoronethyl-be
nzam de IV

2-cycl opropyl -N-( (3RS, 5SR) - 1, 5- di et hyl- 3- phenyl - pi peridin-3-yl1l)-4-trifl uor
onet hylvirenzampoded of formula

rac-2-cycl opropyl-4-trifluorotnethyl-N(1,5,5-trinethyl-3-phenyl-piperidin-
3-y0-benzam de rac- 2- met hoxy- 6- net hyl sul fanyl 4
trifluoronmethyl-N-(1,6,6-trinethyl-3-phenyl-piperidin-3-yl)- 25 benzam de
N4( 3RS, 5SR) - 1, 5-di et hy1- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul f any
| -4- trifluoronethyl-benzam de

2- met hoxy- N4( 3RS, 5SR) - 5- net hoxynet hoxy- 1- net hyl - 3- phenyl - pi peri di n- 3-y1) - 6-
met hyl sul fanyl -4-trifl uoronet hyl -benzam de 30

rac- N43- ( 3- brono- phenyl) - 1- net hyl - pi peri di n- 3-y1] - 2- met hoxy- 6- net hyl sul f aly
1-4- trifluoronethyl-benzam de

rac-N-[ 3-(2-chl oro-4-fl uoro-phenyl) - 1-net hyl - pi peri di n- 3-y1] - 2- met hoxy--6-m
ethyls fa yl-4- trifluo conmet hyl-benzamd ¢ WO

2010/ 086251PCT/ EP2010/ 050551 - 8- rac- 2- net hoxy- 6- net hyl sul f any1- N[ et hy

1- 3-(3-t uoronet hyl - phenyl)-pneridin-3-yl]-4- trifluoronethyl-benzam de
rac- 2- met hoxy- N43- ( 3- met hoxy- phenyl)- - ealyi-pipe dmyl-e ylsulfanyi-
trifluoronethyl-benzanm de 5

rac- N43- (3-fl uoro-phenyl)-1-nethyl - pi peri di n-3-yl11-2-net hoxy- 6- nmet 1yl sulf an
yl-4- trifluoronethyl-benzarnide

rac- Nd3- (3-chl oro-4-fl uoro-phenyl)-1-nethyl-p

peri di n-3-y1] - 2- net hoxy- 6- et hyl sul fanyl4trifl uor omet hyl - benzam dc

rac- Nd3- (3, 4-di fl uoro- phenyl) - 1- net hyl - pi pe

di n- 3-y1] - 2- net hoxy- 6- net hyl sul fany1-4- 10 trifl uoronethyl - benzam de

rac- 2- met hoxy-6-net hylsul fan yl-N-(1-nmethyl-3-mto |yl-piperid
in-3-yl)-4-trifluoronethyl benzam de



rac- NA3- (4-fl uoro- 3-net hyl - phenyl) - 1- et hyl - pi per d

3-y1l- 2- net hoxy- 6- net hyl suf fanyl-4- trifl uoronethyl-benzam de 15
rac-hMS-(S,S-difIuoro-phenyl)-l-nethyu%pipendn}S-yll-Z-nethoxy-6-nethy|sulf
anyl-4- trifluoronethyl-benzam de

rac- 2- met hoxy- 6- net hyl sul fanyl1-4-trifl yoronethyl-N-(1,5,5-tr

et hy1- 3- phenyl - pi peri di n-3-y1) - benzafe

rac-2- et hyl-3-nmet hyl- N- (1- net hyl- 3- phenyl - pi peridin-3-yl)-4-trifl uoronethyl
- benz aimithep2Bence of base selected from N-ethyldiisopropylamine to a compound of formula
rac-N-(1l-tert-butyl-3-phenyl-piperidin-3-yll-2-nethoxy-6-nethyl sullanyl -
rifluoronethyl benzam de rac- 2- net;hox -N—( - nmet hy1- 6- phenyl-4-aza-sp o
[2.5)0 ct-6-y 0-6-nethy I|sulfany]=g: or onet hyl - benzam de

N-((3R 5S) or (3S,5R)-5-hydroxy-I-neth 1%3 phenyl - pi peridin

-y1) - 2- met hoxy- 025 net hyl sul f any1-#- r|quor%nethyI4enzan1de

2-met hoxs, T-N-t (3R, 5S) or (3S, 5R)-5-net hoxy-I*-net hyl- 3-phenyl
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met hylsul fanyl-4-trifl uoronmet hyl-benzam de 30 N-[ (R or

S) - 3- (&rthaap a-gohmoydd eflformatihy| - pi peri di n- 3-y11- 2- met hoxy- 6- net hyl sul fany1-
4- trifluoronethyl-benzarnide N-[(R orR ©

S) - 3- (2, 5-di f | uor o- pheny1) - et hyl~pi-pedi di - 3- y13- 2- net hoxy- 6- net hylsulf anyl
-4- trifluoromethyl-benzam de WO 010 25MPCT/ EP2010/ 050551 - 9-
2-ethyl-N-((R or S)-1-nethyl- 3- ph -ppperidin 3 yl) 4

trifluoronethyl-benzam de Y,
2- met hoxy- 6- nmet hyLsul fanyl-4-trifluoronethyl-N-((s or

R) - 15, 5- t hy.l- 3- phe I-np 4l yl)-benzanide N-((3S,6S) or

(3R, GRW % gﬁ’ﬁéﬁﬁ?¥%g ﬁ%&ﬂy?ﬁi g@ﬁ i'n-3-yl)-2-nmet hoxy- 6- net hyl sul f anyl -
5 tril{nuge Pf&&ﬂ’b}éb‘f b eaifigd@et-seledRd GRh0 Lo di@ D coMobdrdhydriéd, to a compound of

y1- 3- pheny pi peridi 3 -yl)-2-nethoxy-6-nethylsu | fanyl-4-

trifl ubreME hyl - benzan de N-((3R 6S) or

(3S,6R) -1, 6-di net hyl- 3- phenyl - pi peri di n-3-y1)-2-nmet hoxy-6 ethyl sul fanyl-4-
trifluoromnethyl-benzam de 10 N—(QSS SR} orn (3R, 595) - 1; 5-di hy1- 3- pheny
peri di n-3-yl)-2- net hoxy- 6- nethyRsuI fﬁ\trlftuoronethyl benzam de
N-((3R 5S) or

(3S,5R) -1, 5-di net hyl- 3- phenyl - plpeLifo\

am de 2-ethyl -N-((3R 5S) or R I

(3S, 5R) - 5- et hoxy- I-nethyl 3-phenyl -piperidin- -y )-4-trifluoronethyl 15
bcnzanlde 2- cloprop
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(S) 1- met hy1l- 3- phenyl - piperidin 3-yl)-4-trifluoronethyl -benzam de.
ﬁgfg?gg;;?g‘ éﬁ%ﬁum%%io gndsé Cl)lfgt Or%’x‘%&nds ﬁﬁt%lqeﬁ?xfcgph%cg+t?caﬁy %Lceb%abfeya%kcp al kyl or
rac- N—@khbvtwﬁ@entyl 3 phenyl plperldln 3-y1)-2- nethoxy 4.6-bis-trifluorone
t hyl - benzam de

rac- N-(1- ciu:zk tydopydatehdry is [Bopided y madiqerchtitantgnipg on@ onohosompbugdbiss- t ri f |

uor onet zam d

rac- 2- H@% gi@°ﬂﬁ§“§ﬂ@ﬁ9TmT“%#%F?gﬁﬁﬂﬂ%aﬁ@@?ﬁs4 y1) - pi peri di n-3-y1] -4, 6- bi s-
t nf | uor omethy ?&%ﬂﬁza@ﬁ@c@ Qhere is provide R Use Of § esRpsSslefihel Myve fbr the € t hose,
wherein R1 is lower alkyl, Ar is phenyl and Ris hetcroaryl, for exanple 30

r ac- N- Enfifagioreof medmm@nis fpx e tr@tment A ppyshyersopn, Hlypﬁmstm BYREEPANd 3' -y 1)
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di nyl -3-y1)-4- trifluoronethyl-benzam de WO 20101(186251PCT/EP21110/050551
-10-
rac-2-ethyl-N-(1-methyl-1, 4,5, 6-tetrahydro-2F143, 41Thi pyridi nyl-3-y1l)-4-tri
f | uor onet hyl benzam de hydrochl ori de

rac- 2- met hoxy- 6- net hyl sul fanyl -N-(1-nethyl- | ,4,5.6-tetrahydro

-2P, [ 3, 311nmpyridi nyl -3-y1)-4- trifluoronethyl-benzamde or 5
rac-2-ethyl-N-(1-methyl -1, 4,5, 6-tetrahydro-2H P , 31bi pyridi nyl-3-yl)-44

uor onret hyl benzam de Preferred conpounds of fornmula |I are those,
wherein R is hydrogen and Ar and R are phenyl, for exanple. 10

rac-2-cycl opropyi - N- (3- phenyl -pi peridin -y0-4-trifluoronethyl-benzam de.
Preferred conpounds of fornmula | are those, wherein R2 is hydroxy, for
exanpl e

rac-N—(5-hydroxy-1-nethyl-3-pheny| plperldln 3- yl) 2- met hoxy- 6- met hyl sul f an

PR ¢

13- yl) 2-ethyl-4-trifluoronethyl benz



Preferred conpounds of fornula | are those, wherein R2 is hal ogen, for
exanpl e rac-N-(5-fluoro-1

- met hy1- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul fanyl-4- 20
trifluoromethyl-benzam dc. Pref efred conpounds of fornula |I are
those, wherein Rl is CD," for exanple the follow ng conpound

[ 2H net hyI ] The quamynqutﬂps pying the compounds of the present disclosure are

(S)-1- 3= phen R eridin 1 | sul fanyl-4- 25

trifl uo h%ﬂqa beA” téve ﬂxg’aﬁmarrﬁa é%@’@d@eﬁ 1S¥ sgsent conpounds of fornula I
and thei r p&tﬁ’feﬁﬁ61%yﬂie(ii@dcldéu@qﬁﬁﬂ§@tﬂﬂ€ra5@ﬂubSmﬁﬁﬁesb@Il Heanai-eehdiinget hods
known in the art, for exanple, by processes described bel ow, which process

conpr | gustiguas andios ppiiggl owstpound of fot=la Rpc> N2 with a corrpound of

formul a ¢! fy t t

(o-(7- azabenzo?érdlrhaetgécgg’ltﬁg%%T1 go%%é} @r%‘%@ﬁ%%@%ﬁ%%%% ﬁhbor op osap]ﬁat e) or
t hi onygroapleorthiiéngofrérm 1ao Gmuracbr@s‘ fctuoafxrmlpbe Rl@ﬂl}M"th)ﬁﬂpM@ﬁ[ Bbprobhien-
substituents are as defined above, or _ b) reacting a conpound of formula 1V

with aPEBhiouRY “oPutylef v ha the fike tiHefepee skt groyps 5 GBS Ruth 1 - 4 carbon

N- et hy}ﬁgggopr opylam ne to a conpound of formula 1 wherein X is hal ogen and
t he ot substituents are as defined above, or c) reacting a conpound of
folmula 20 As hkéd/heﬂ*éln,ahemnbdﬂmwrra(ﬂag@ﬁtiemﬁeﬂ‘&)mwa}kRngl@(lﬁ)is B ined above,

which is linked with an O atom.

The term “cycloalkyl” denotes a saturated or partially saturated ring containing from 3 to
7 carbon atoms, for example cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl, cycloheptyl or cycloheptenyl. Preferred cycloalkyl rings are cyclopropyl and
cyclopentyl.

The term “heterocycloalkyl” denotes a saturated or partially saturated ring c_:on‘faining
from 3 to 6 carbon atoms, wherein at least one carbon atom is replaced by a heteroatom selected
from N, S or O, for example piperazinyl, pyrrolidinyl, oxetanyl, morpholinyl piperidinyl, or
tetrahydropyranyl.

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



in the presence of a reducing agent |ike sodi um cyanoborohydride to a
conpound of fonula WO 2010/ 086251PCT/ EP2010/ 050551 -.12- wherein the
substituents are as defined above, R4 and R5 are | ower al kyl or form
t oget her Wothotkescar bon atomto which they are attached/@enakaal kyl
het er ocycl oal kyl group, and if desired, converting the conpounds
obt ai ned i nto pharmaceutically accept-able acid addition salts. 5 The

conpounds of fornula I

or

may be prepared in accordance with process vari ant
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Conpouneshtfl. general formula | can be prepared by reacting piperidine
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least one hydrogen atom is replaced by halogen as defined above.

The term “heteroaryl” 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
lcast one ring is aromatic in nature, and which contains at least one heteroatom, sclected from N,
O or S, for example quinoxalinyl, dihydroisoquinolinyl, pyrazinyl, pyridazinyl, pyrazolyl,
pyridinyl, pyridyl, pyrimidinyl, oxadiazolyl, triazolyl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl,
furyl, imidazolyl, benzofuranyl, dihydrobenzofuranyl and benzo[1,3}dioxole. Preferred
heteroary! group is pyridinyl.

The term "pharmaceutically acceptable acid addition salts” embraces salts with inorganic
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, methane-
sulfonic acid, p-toluenesulfonic acid and the like.

Preferred compounds of formula 1 are those, wherein R’ is lower alkyl and Ar and R are
phenyl.

Especially preferred are compounds, wherein the phenyl group for Ar is substituted by at
feast two CF3 groups, for example the following compounds:
rac-2-fluoro-N-(1-methyl-3-phenyl-piperidin-3-yl)-4,6-bis-trifluoromethyl-benzamide
rac-2-methoxy-N-(1-methyl-3-phenyl-piperidin-3-yl}-4,6-bis-trifluoromethyl-benzamide
rac-2-ethyl-N-(1-methy}-3-phenyl-piperidin-3-y1)-4,6-bis-trifluoromethyl-benzamide
rac-N-[3-(4-fluoro-phenyl)-1-methyl-piperidin-3-yl}-2-methoxy-4,6-bis-trifluoromethyl-
benzamide or

2-methoxy-N-((R)-1-methyl-3-phenyl-piperidin-3-yl)-4,6-bis-trifluoromethyl-benzamide.

gﬁf formula |1 with acid of foinmula 111 in the presence of an

0
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1 NH2 XIll NH, Alternatively, piperidine derivatives of forrmula Il in
which R2 is hydrogen can be prepared from5 nitro-piperidone derivatives
XI'l after reduction of the nitro group with reducing agent |ike Raney

Ni ckel underzogmsedsnosphere of hydrogen or like Zinc i e of acid
| i ke hydrochl oride acid to provide am no-pi peri done dglr)éil?/ﬁlﬂ%('zﬁ?g{é whi ch
can be reduced to Il in the presence of- reducing agent |like lithi um

al um ni um hydride. Nitro-piperidone derivatives Xl|I can be prepared from

nitro derivauttie@griferr&Lao eehpelnt it I action
@rofbrr Ak vHard; E‘jélre%ﬂ'@ﬂ}@ ag éorl\@]n@ %Mﬁ%yaﬁ

perforged |n e 10 ;\gresence of an am ne: RLNH an al
f or mal U‘é‘a}n %é%ﬁl@péﬁr@éaiiwmwem@ndadd| tion of nitro-nethyl-aryl

deri Vatrudlg.%tHyXNO(f]t@ctﬂ?tj]}ﬁllen§§{,{}%@&1 Ik?n ﬁgﬁﬂlﬁj £580 iebe%f bgse | i ke Anmberl yst
a

A21 or Triton B or by reacting ary erlvalves With nmet hyl 4-
ni t r obUE§# REEG-Ar i pries bmethybb-phatl adicuitineat Bidysifubioket R Babamaie | i gand

s desdt hed by ERChul et rrecl- Y A BIRR e PR Gu0s Mabgomen
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protective group X: hal ogen 0 R4)CR5 V reduci ng agent The

subst i raseh(s- (ﬁ&plelomsphsteﬁl&mrbahly ahipylin-R4/ | |aneheRoxakandtPn@Nfaalkyl or form
t oget h‘?! ﬂtlt]ebeﬂza acribon atomto which they are attached a cycl oal kyl or
het cr ocyc (f<y3f °C At ernati vel y, compounds of general formula 1 can be
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agent EQI X i n the presence of base |ike et hyl di i sopropylamne or with a
car bony y@ent V in the presence of a reducing agent I|ke sodi um
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of azide VII] 10 with reagent ke so
der i vaPyF&™&EX whi ch can be then coupl ed with acid Il |n the presence of

an act ka\éa.glﬁgoﬁ%a{ox K g ord gch 3e to yi g am de derivative
XX whi is then tragr]lsf@r e 9 EJ qybgé%¥ielp chlég 58%01"8% T?‘Pi bNZPPGEect i ve
gr 0719p ra@f}\l [3-(3-chloro-phenyi)-1 meihv I-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-2-methoxy-N-[3-(4-methoxy-phenyl)-1 ~methyl-piperidin-3-yl]-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-N-(5-fluore-1-methyl-3-phenyl-piperidin-3-y1)- 2-methoxy-6-methylsulfanyi-4-
25 trifluoromethyl-benzamide
rac-N-(1-1sopropyl-3 —phenylupiperidin-_%~yi)-Z—methoxy-6-methyisulfanyi-4-triﬂuoromethyl—
benzamide
2-cyclopropyl-N-({S}-I1-methyl-3-phenyl-piperidin-3- yl)-4-triftuoromethyl-benzamide
2-cyclopropyl-N-((R)- 1—methy1—3—ph€nyi—plper1dmw3—y1)—4-‘zr1ﬂueremeth.y].—benzam}.de
30 rac-2-cyclobutyl-N-(] -methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
rac—’\f—{3—(2,4—diﬂu0m-pheny},}-1—methyl—piperidin-B—yl}—2mmethoxy—6-methylsulfany1—4-
triflucromethyl-benzamide



WO 2010/ 086251PCT/ EP2010/ 050551 - 16- 01 Reducing agent RO NAr \--z HOAr
1 NH2 Il Alternatively, piperid ne derivatives of formula Il in which
R2 is fluorine can be prepared fromfluorinated nitro piperidone XXl after
two conseeud dov@oskeguctions with first: using agent Iikg g Raney N ckel and
second: using agent |ike lithium al uni ni unhydride. XX "CHRPYEGPEPared by
reaction of nitro piperidine XI| wth_a base like |ithiumdiisopropylam ne
followed by treatnent with an electrophilic fluorinating agent |ike

N-f | uor abenrzemesid:-nRRGI M ), 1520 » WO, [,086251PCT/.EP2010/ 050551 -17-
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pi peri dirfgowsitvabeizasidst fotmula Il in which R2 is al kyl can be prepared
fromb5 [ loait.ra.piperidone XXI.IL1 after two consecutive reductions
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hal ogemnac-28nethoxy-6-methylsulfanyl-N-(1-methyl-1 4,5.6-tetrahydro-2H-[3,4Tbipyridinyl-3-yl)-4-

trifluoromethyi-benzamide
rac-2-ethyl-N-(I-methyl-1.4,5 J6-tetrahydro-2T1-[3 AToipyridinyl-3-yl-4-triflucromethyl-
benzamide
10 rac-2-methoxy-6-methylsulfanyl-N-(1 -methyl- 1 4.5.6-tetrahydro-2H-{3,3 Thipyridinyl-3 ~yi)-4-
trifluoromethyl-benzamide
rac-2-Bthyl-N-(1-methyl-1,4,5 6-tetrahydro-2H-[3 3bipyridinyt-3-y)-4-trifluoromethyl-
benzamide hydrochloride
2-methoxy-N~{(3RS,55R )-5-methoxy-1 ~methyl-3-phenyi-piperidin-3 -yh-6-methylsulfanyl-4-
15 trifluoromethyl-benzamide
2-cyclopropyl-N-((3RS,5SR)-3-methoxy-1 -methyl-3 -phenyl-piperidin-3-yl)-4-irifluoromethy!-
benzamide
2-ethyl-N-((3RS,58R)-5-methoxy- 1-methyl-3 -phenyl-piperidin-3-yl)-4-trifuoromethyl-
benzamide
20 rac-2,6-dimethoxy-N-( f-methyl-3 -phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
2-cyclopropyl-N-({3RS,55R)-1 ,5-dimethyl-3-phenyl-piperidin -3-yl}-4-trifluoromethyi-
benzamide
rac-2-cyclopropyl-4-trifluoromethyl-N-(1,5,5 -trimethyl-3-phenyi-piperidin-3-yl)-benzamide
rac-2-methoxy-6~methyisulfanyl ~4-trifluoromethyl-N-(1,6,6-trimethyl-3 -phenyl-piperidin-3-vi)-
25  benzamide
N-({3RS,58R}-1 ,S—dimethyi—3-phenyi—piperidin-3-y1)~2—methoxy-é—meihylsulfanv1~4-
trifluoromethyl-benzamide
2-methoxy-N-((3RS,5 SR}-5-methoxymethoxy-1 -methyl-3-phenyl-piperidin-3-yi)-6-
methylsulfanyi-4-trifluoromethyl-benzamide
30 rac-N-[3-(3-bromo-phenyl)-1 ~meth.y1—piperidin—3—yI}—2~methoxy—6-methyisulfany1~«4~
trifluoromethyl-benzamide
rac-N-{32-chloro-4-fluoro-phenyl})-1 -methyl-piperidin-3-yl]-2 ~methoxy-6-methylsulfanyl-4-

triffuoromethyl-benzamide



15 20 WO 2010/ 086251PCDEP2010/ 050551 -18- Schene 7 Reduci ng agent ||
Al ternatively, piperidine derivatives of fornmula Il which contains two
gem nal al kyl group R2 5 can be prepared from bis-alkylated nitro

pi peri doneodihmbiser two consecutive reductions with fjr kb Hl?d na agent
| i ke Raney Ni ckel and second: using agent like lithiuma G niar nF’nydri de.

XXV can be prepared by reaction of nomp-al kylated nitro piperidine XX II
with a base like lithiumdiisopropylanm ne in the presence of TMEDA

(t et r amat-yhebdwylenediyauiing)-N alhaweds by i S ahHBng. 6%@@;8@%\6? R hilic

al kyl at i ke R2X where X is an hal ogen.

2010/ Oégggﬂr@%?ﬂ‘ﬁb%f@ﬁ@SOSM 19- Schene 8 Redum ng agent Reducing agent
| | 5A|1ﬁz@-r7r}ﬁ{§£h Ly.¢3-pi-Reib9-pE rHﬁ oryla Ll in which R2is an
hydr oxyl = dél? or gjn al oxg {:E::;n?' %ys’ifﬁ 5% ”%éhyﬁﬁ%ﬁ%é‘id from

hydr oxfrlﬂ}“ffp@cﬁlﬁf’p@‘rﬂ?ﬂ"@ e XXVII or aI koxy ni tro p| peridone XXVIII- after two

consgcubd Xe3rediehd. W, %}( Lrst:.. using i ke Raney Ni ckel and
second: UusSi ng( agentﬂfém% I H%’Wn?er]ldln?ﬁﬂg’lmﬁgﬁﬁo‘ﬁé mdisuiangah be prepared
from XxvﬂuorbyleﬁhghWde th a base |ike sodium hydrl de and an electrophilic
al kyl atj, n R6X whe ﬁ i.s an halo XXVI'l can be prepared
by react‘ing; ﬁq? Rhio hlogy O?BP%?HCBYI%S*W Vv R dzp- %‘é’gezg -Ieiexy-Prpithnsul fanyl-4-
di i soprtofiydrantiel-fcakdoed by treatment with an el ectrophilic hydroxylating
agent || kﬁ )@dcf per ox (pyridi nez
(1, 3- di'tfebHy 1 3, 4 phantianpgtstpipaigio gyrli-firdoney romybgdentmg1-4) ) or
bi s(ar Itfiﬁ&di&xh@ih!yyﬁe}]%]@é(l de. 15 20 WD 2010/ 086251 - 20-
rac-2-methexy-6-methylsulfanyl-N-(1-methyl-3-m-to lyl-piperidin-3-yl-4-trifluoromethyl-
benzamide
rac-N-{3-(4-fluoro-3-methyl-phenyl)-1 -methyl-piperidin-3-y1}-2-methoxy-6-methylsu Ifanyi-4-
trifluoromethyl-benzamide
15 rac-N-[3(3,5-difluoro-phenyl)-1 ~methyl~pipcridin»B—yi]—2~methoxy~6-methyisulfatxy{—éi«
trifluoromethyl-benzamide
rac-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-N-(1,5, S-trimethyl-3-phenyl-piperidin-3-yl)-
benzamide
rac-2-ethyl-3-methyl-N-(1 -methyl-B-phenyl-piperidin—3—yl)~4~triﬂuoromethyl~benzamidc:
20 racuN—(}—tert-»bu,tyl—S-phenyl—piperidin-ﬁ%—yl)—2~mcthoXy-6-methylsulfany1-4—€riﬂuoromethyl—
benzamide
rac-2-methoxy-N-(4-methy!-6-phenyi-4-aza-spiro[2.5 Joct-6-yl)-6-methylsulfanyl-4-
trifluoromethyl-benzamide
N-((3R,58) or (38_,5R)—5—hydroxy~1—methyl~3-phenyi~piperidin-3—yl)—2—mcth0xy—6~
25 methylsulfanyl-4-trifluoromethyi-benzamide
2-methoxy-N-((3R.58) or (35,5R)-5-methoxy-1 -methyi-3-phenyl-piperidin-3-y1)-6-
methylsulfanyl-4-trifluoromethyl-benzamide
2-methoxy-N-((38,5R) or (3R,58)-5-methoxy-1 -methyl-3-phenyl-piperidin-3-yl)-6-
methylsulfanyl-4-trifluoromethyl-benzamide
30 N-[(Ror S)-3-(2~ﬂuoro—phenyi)~1-methpriperidin-3—y[}—2—methoxy~6~methylsulfanyi-4—
trifluoromethyl-benzamide
N-[{R or 8)-3-(2,5-difluoro-phenyl)-1 -methyl-piperidin-3-yl}-2-methoxy-6-methylsu Ifanyl-4-

trifluoromethyl-benzamide



Scheme 9 Xl I XXX  PCT/EP2010/ 050551 Reduci ng agentNCN, ,0 _ 0 XXXI

Reducing agent R R ? HO Ar 111 NH2 Il Alternatively, piperidine
derivatives of formula Il in which Ris an heteroaryl group like pyridine 5
can be prepasweasdzeom nitro piperidine thione X X X af trefr/dpdfrosQRSECUL i Ve
reductions, with first: using agent |ike sodi um borohydride and second:

usi ng agent |ike Raney Ni ckel. XXX caf3-be prepared fromnitro piperidi none

XXI'l by reaction with Lawesson' s reagent. XETTXXXIET XXX 11 Deprotection R
0 NAr -dthyl-N-UR @&.0-08B2S1RCHTIPZALASi 030854 triRbrorMth@riatinyel y, pi peridi ne
L.ch contains two gem nal nethyl groups can be

derivatives of fornulg Il wh , 1i nal . _

pr epar 6d"f! %’%8@21’%?98&%3’11'63“-ﬁ‘?fﬁ@e‘ﬁ‘i}’g@f’(ﬁ%%%h S RARPYthyt-f SR BREETEI- Wi t h
met hyl nagpesiztiyder om de and Zirconium (1V) chloride followed by cleavage of
t he Boc (g(r oup under acidic condition. XXXI'I can be prepared after reaction
of ani RY B&ég}?rdéﬁéw1@dlwethwi-éﬁphmwlﬁmeﬂdlbt&-yID—Edn@h@mmcézﬁss&hm- 11

5 trifluoromethyl-benzamide

N-((3R,6R)or (38,65)-1,6-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyi-benzamide
N-{(3R.65) or (38,6R)-1,6-dimethyl-3-phenyl-piperidin-3-y])-2-methoxy-6-methylsulfanyl-4-
trifiuoromethyl-benzamide

10 N-((35,5R) or (3R,58)-1,5-dimethyl-3-phenyl-piperidin-3-yi)-2-methoxy-6-methylsul fanyl-4-
trifluoromethyl-benzamide
N-((3R,58}) or (3§,5R}-1,5-dimethyl-3-phenyl-piperidin-3-y1)-2-ethyl-4-trifluoromethyl-
benzamide
2-ethyl-N-({3R,58) or (38,5R)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yb-4-trifluoromethyl-

i5  benzamide
2-cyclopropyl-N-((3R,5S) or (3S,5R)-5-methoxy- 1 -methyl-3-phenyl-piperidin-3-yl)-4-
trifluoromethyi-benzamide or

2,6-Dimethoxy-N-(R or (8)-1-methyl-3-phenyl-piperidin-3-yl}-4-trifluoromethyl-benzamide.

20 Preferred compounds of formula I are those, wherein R’ is cycloalkyl or heterocycloalkyl
and Ar and R are phenyl, for example
rac-N-(1-cyclopentyi-3-phenyl-piperidin-3-yl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide
rac-N-(1-cyclopropylmethyi-3-phenyl-piperidin-3-y1)-2-methoxy-4,6-bis-trifluoromethyl-
benzamide or

25 rac-2-methoxy-N-[3-phenyi-1-(tetrahydro-pyran-4-yl}-piperidin-3-yl}-4,6-bis-trifluoromethyl-

benzamide.

Preferred compounds of formula I are those, wherein R is Jower alkyl, Ar is phenyl and
R 15 heteroaryl, for example
30 rac-N-(5-fluoro-1-methyl-1'4",5", 6 tetrahydro-2"H-[2,3 Tbipyridinyl-3'-y1)-2-methoxy-6-
methylsulfanyl-4-trifiioromethyl-benzamide
rac-2-methoxy-6-methylsulfanyl-N-(1-methyl-1,4,5,6-tetrahydro-2H-[3,4bipyridinyl-3-yi)-4-

trifluoromethyl-benzamide



XXXIV XXXl HO Ar Alternatively, piperidine derivatives of formula I
whi ch contains a cyclopropyt unit can be 10 prepared from Boc-protected
am no piperidinone XXXII after reaction with ethyl nagnesi um brom de and
titani umweopepasi de fol |l owed by cl eavage of the Boc myrigtoisngss; aci dic
condition. 15 WD 2010/ 086251PCT/ EP2010/ 050551 -22- Scheme 12
Alternatively, piperidine derivativesl®f fornula Ii in which R2 is an al kyl
group can be prepared 5 fromnitro derivative XX Xl X follow ng an

i nt r amodeatbal-NMaAndteh-1rea6tétohydrer b NEbis wmididye 3 plesenter@hetay - al dehyde

i ke f%rmal d h]é gﬁﬁrgrow de nitro piperidine XXXX which is then treated

with a rédlt fi ke Raney Nickel. XXXI X can be obtained by

&pr ot ecid- @m@foxwm@mgmfah IO tofe@nydard, v atdad@ it 200 4 3 b\éwmy@ary rhe
prepared by reaction of nitro derivative ith I?;al ogenat conmpourid ) ( XXVI |
in t he TIEERREEY O B4R | i ke n-butyl it hi um 10 ) (XXVI|1 can be obtained
after pgOt. I o JEETY, .4 C m xtures
of chiral gg%gmg&ﬁh}tggn@gg@%g%t f?d?ﬂgsﬁ) ﬁ&h@ yl?%(ﬁy%oﬁ%&ﬁ@d The acid
addi t i &AzeErds of the basic compounds of for mula | may be converted to the
corresponding free bases by treatnment with at |east a stoichionetric

equi val ent of a suitable base 15 such as sodi um or potassi um hydr oxi de,

pot assi um c&rdfonatempswdi ufifdbinglar konabe, wasmwbnt as hahdedthadl Akad R MO

2010/ 08 ZSiF%CT/ EP2 10/ 050551 -23- Experinental part: Abbreviations

HATUWO- ¢ BeRIOPt T azol- 1-y1) - 1, 1, 3, 3- t et r anet hyl ur oni um

hexdf | warDpRosRbRLS- D\ﬁ&y@tzwidﬁm%m dendrdhes) Denmihyd sul f oxi de

THFTet r ahydr of uran TMEDA Tet r anet hyl et hyl enedi am ne Preparati on of
internedi ates 10Exanple 4.1 Preparation of

rac- 1- Met hybr3=pla |

rac- 3- Hydr oxy-3 pﬁgﬁ?ﬂgﬁggtﬁ?ﬁg a)llét?g%eg%;?@%ng@a%%dmg gorn?lxle—twl(g 15 To a
sol ut i &F-fSaypoxy-9- Iﬁ@?bsl'ﬁ -plenyllipagiesi s -pretorgé- l'(ldIMflsldfan -6n in THF) in
THF (1 L.golution of 1.5 g (6.00 mml) 3-oxo-piperidine-
1-car bgrxy C?r%%gtgl g%ﬁ?g‘f&gster (comrercial) in THF (5 m) at room

t enffer &-UBRB.56Ver (38.5peSHydroal- Hjﬁcthyln}}t)hxslyl piperidim-3t yly-e-nakoxstd-rred for 30

m nut es K n(il u‘ifhnvr? Ay nchedt uEg bat h cooling with a 20 % anmoni um

chi ori A8 SEUUFTGN (R IRy Cn&?@ fic |ayer was decanted and the residue
was extracted once W|th ethyl 20 acetate. The conbined organic |ayers were
dried over ?ﬁ(}lil umsulfate, filtered and concentrated in vacuo. The crude

oi | was pur dgAmepynde 8T famulefagrdhese. pegcEdE/ iR iHyEcraEBCEEPI0 to 50 9 to

gggvgd%@*? -Bof3 Lufdhyl phiig 1 hideliginCRYPOURL LS - A i L1 8RlLd. MB(rn/e):
20 grlﬂuoromethyi benzamide.

Preferred compounds of formula I are those, wherein R' is CDs, for example the
following compound
[2H-methyl]-2-methoxy-N-(R) or (§)-1-methyl-3-phenyl-piperidin-3-y1}-6-methylsulfanyl-4-
25 trifluoromethyl-benzamide hydrochloride.

The present compounds of formula I and their pharmaceutically acceptable salts can be
prepared by methods known in the art, for example, by processes described below, which
Process Comprises

30 a) reacting a compound of formula
R
R
N
"o

with a compound of formula



astema.: rac-3-Azido-3- hen 1- i eri(fivlic acid benz I ester WO

2010/ 086251PCT/ EP2010/ 050551 -24- 0 1.0 g (3.212 nmol)

3- Hydr oxy- 3- phenyl - pi peri di ne- 1- car boxyl i c acid benzyl ester was dissol ved
in a col avorizeoses( 10 C) of trifluoroacetic acid (12. ddgeanndsy@ier (2.0
mLl). The solution was cooled to OC and 1.46 g (22.48 mol ) sodi um azi de
wer e added portionw se. The tenperatute 5 rose to 10 C. The ice bath was
renoved and the m xture was stirred at roomtenperature for 3 hours. The

m xture was cooled in an ice bath apd basified by dropw se addition of a 25
% anmoni um hydr oxi de sol ution (13.0jn1) mai nt ai ni ng the tenperature bel ow
20 C. The m xture was dil uted w taer (45 m) and extracted 3 tines with
di chl or onet hane. The conbined extracts were'washed once with brine, dried
over sodiumsul fate filtered and concentrated in 10 vacuo to provide the
title COMPEIREEETE PGS AZPOWD R H o R eiealsaairinae H Hd- hént- st ep

W t houtetfagftt@iropifitkkaabt@mosAbes 8r BionhBGidkidvel - 3- hen |-

i Lperidin-3-ylamine To a suspension of 126 ng (3.15 nmol) Li AlH4 in THF
(2. 7 ni'9 § REPUBHAPERATHRe bel ow 10 C was 15 added dropwi se a sol ution of 530
mg (1.576 mmol ) rac- 3-azi do- 3- phenyl - pgpesi di ne-1- carboxylic acid benzyl

ester in THF (5.3 nl). The ice Bat s rienoved. The tenperature rose to 35
C. The mi xture was then heated in fa 6 oifx bath for 1 hour. The m xture
was cooled to 0 C. Water (125 ul)pe 5N (125 ul) and finally water

(0.375 mM) were added dropw se maintaining the tenperature below 10 C. The
m xture was diluted with ethyl acetate. Sodium 20 sulfate was added. The

m xt ur &hgesan the sybstiadntan asldefifddsbpat, erwas concentrated in vacuo. The crude
oil was purified on silica gel (Fluent: Heptane/ethyl acetate 0 to 100 %
to provide b)rEactggsesprppursiolifhanttit| e compound as a yellow oil. MS(nri/e):
191.5 (MAT) Exanple A. 2 25PreparationRof Q

rae- 3- (4- Fl uor o- phenyl ) - 1- met hyl =i p idﬂn-S-yIanine WO

2010/ 086251PCT1EP2010/ 050551 -25-}n aHan@y to the procedure described for
the synthesis of exanple A 1 (stePpl~3)" the title conpound was prepared
from 3- oxo- pi peridi ne-1-carboxylic acid ben?yl ester (commercial) and
4-f1uor o; phenyl esi um brom de. M5(me): 209.2 (M41). 5Exanple A 3

Pr epar A16r1°8 Oqggﬂg&?ﬂﬂ%hloro-phenyé@;l-nethyl-piperidin-3-y|anine Cl

In anal ogy to the procedure describe or the synthesis of exanmple A1l
(step 1-3), the title conpound was prepared from 3-oxo-pi peridine-

1-c rbB%%@P%$§EFHfB@ﬁ?§?“é%@@¢m¥€6WWEﬁ@ﬂépPiéﬁmomw<ﬁf@mw¢ro-phenylnagnesium
br o de. MS(me): 225.3 (M Fr). Exanple A 4 Preparation of

rac-1- Met hyl-3-p-tol yl - pi peridi pt3-yl am e 151 n anal ogy to the procedure
descri bed for the synthesis of ex I ~%,(step -3), the title conpound
was prepared from 3-oxo- pi peridi nexl-catboxylic acid benzyl ester
(commercial) and 4-net hyl - phenyl nBgnesi um briom de. MS(nic): 205.3 (M+H ).
Exampl e A.5 20Preparati on of ac-1, 2-D net hyl-3-phenyl - pi peridin-3-yl am ne
a) stepndie; 2 W =i i.dine-l.-ear li¢c acid benzyl ester WO
Sb10) CRLSE TRIMBNEXY i (LI SOLAREASLAS G ARARNILLE § g (9.232 mol)

2- met hy) =RitREekicHinBodu s fldfiB 4766-56-7) in 9.8 nl dichl oronethane under
argon at roomtenperature, was added 2.57 m (18.46 mm I) triethyl am ne.
The m xture was stirred for 15 mnutes apd then cooled to 0 'C. 1.37 ni

(9. 232 H.
Ly
2 H

20 v
with a carbonyl reagent of formuia R*-C(O)-R°,

in the presence of a reducing agent like sodium cyanoborohydride to a compound of formula

~d L
.
N
N Ar
QH
R 1



5 mol ) benzyl chl orofoonate was added dropw se. The reaction m xture was
allowed to cone to roomtenperature and the stirring was conti nued
overnight. The mi xture was extracted three tines with water and the

conbi ned vextoiaogsssiwer e dried over sodium sul fate, fil tpergg@pdsi@oncentrated
in vacuo. The crude product was purified wth flash colum chromat ography
on silica gel (Eluent: Heptane/ethyl-Bcetate O to 30) to provide 800 ng
(34.8 %9 of the title 10 conpound as a colorless oil. M5(me): 272.4

(M- 3-pxaqer ] di pe- scarho i id bertz |, ester O
N To a grreh R by 859800 RS SRR sha it in 3 o
di chl ofSrfétieaR®ate wigeh @czngtaaaci@@Sa@f@é@@kﬁméﬂqtcwcgténgl@mwf 2@73 ul DSO in
2 m dichloronmethane. The reaction mxture was stirred for 10 m nutes,
after whi cif dasisdl atnvaning the@0Opoghdé 3b120R¢ MB Phdrmaceutically acceptable acid

3- hydr Qx¥-2: het hyl pi peridine-1 -carboxylic acid benzyl ester in 3 m

di chl oronet hane was added over a period of 10 mnutes. Stirring was

contg n . : L1 ] , this. _.SUu. ent | dded
224 i e B TRl B0 ok GRacclBabol S OGS RGN B 80T Or 15
m nut esnd whetheZ0lled hpwenimies 1 wh. iht etantng mateind &ratmumeesialtyakeiatilmomat ebs

separ at gdarcg%dac%g%a&%u\%ﬁ]tﬁgn I ayer edxt racted with dichl oronet hane. The

conbi ng(fporganl c layers vveroémv%%}ﬁoe&‘ twice with water, dried over sodium
sulfate, filtered and concentrated in vacuo. The crude product was purified
with flash colum chromat ography on silica gel (Eluent: Heptane/ethyl
acetate 0 to 40) to provide 600 ngf—’@lﬁép% of the title conpound as a |ight
yel | ow oi I, (rMg): 270.2 (MrNa.'). 25rej _stjep3i _rac-1 2-Dinmgghi'anmne In

anal ogy to tfe Yroced@MXdescri boufor<t he syit Fesis of exa A.1 (step
1-3), the titdeiconpéund Was preparled fir8th ﬁwg

rac- 2- met hyt- -ox\%- pi peri . di ne-1- xylic aérd benzyl eai and

phenyl magnesi um bf'omi de M3(mfe): 205.2 (M), WD

2010/ 086251PCT/ EP2010/ 050551 - 27- Exanpl e 4.6 Preparation of !

rae- 3- ( 3- Chl orxo+phesyl ) - 1-met hyl -pi peridin-3-ylamne C H2 a) step 1:
rac- 4- ( 3- Chl orfo-psttrstivgl gyaun dikgi Boed-but yri ¢ aci d %ﬁgt’?‘ﬂﬂlagérét e¥” S To a solution
of I g (5.828 nmol) 1-chloro-3-nitronethyl-benzene (CA3 38362-91-3) at 0 C
in 2nldi oxane was added 0.512 g £5.828 mmol ) net hyl rylate foll owed by
3.3 g Anberlyst A-21. The reacti gn m xture was stirred overnight at room

tenperature, filtered and thepbi’l Taat elivas qgwi\ed over sodium sul fate and

concentrated gn_vacup. The crude product was pui fi g with 10 flash col um
chr omat ogr aphy SN ﬁl (Eruent: Hept ane/ y etate 0 to 10 A to
provi de 980 ng ( 9% 1of the title conmpound as*a colorless oil. b) step 2:

racms- (3- Chl or mzphenyﬂ -1-net hyl-5-ni tro-piperidin-2-one 15 To a stirred
roomtenperature solution of 164 ul (1.940 mmol) nethylamne (41 %in
water) in I m dioxane was added 141 ul (1.940 nmol) formal dehyde (37 %in
wat er) carQRMdR &1 (&Rl RELML LB BE hiDMkd b REiclhob Pk SiNBRr ALk 8F ffr@iaq M N
and ther]rng sol utiéon of 0.u5 ga(l. gigdm_mg) rcac‘%(él?( 3 bVl B il

chl or owphéay vy formyia Hbinkha yeseocaeliag aperdipk 2gett dke HATL ®-(Trazeicoxenazonas
added at, 0 I r S 511 09 C r..6..h. ,The m xture was
cool ed g ?ggr% t}{é%npgbﬁ%rn gl, e% hdé‘lﬁdlrg]ékgotqg%té@fg &g%%?ahlgﬁf?eu? ?tcrelgmeaCI sol uti on
werlé adeedtividgqudousiphasebaaspexd vaehathgdipdritese ddrivhu et Miyitlaget at e.

Combi ned or i.c_phas e hed with rated NaCl solution, dried
over. sgdrtianF sPet iRe dontahera by deriyeloh HiRH g sitteitnas

puri fi ediiwh bhidé irash peedidaos ahdcaiitODF 2 pyroOie shilié 8&iva6Ve VE wenh s

Hept ane/ et hyl acetate O to 100 % ,to provi de 395 (76 %9 of the title
conpouﬁan%@%lﬁd P & i dRspratence qiRfusine axse Ike i, alunygyum hydride.

2010/ 086251PCT/ EP2010/ 050551 - 28- chstep 3.

r acg5- Am no- 5- (3-chl or o- phenyl ) - 1- net hyl - pi peridin-2-one CI 0 To a sol ution
of 115ng (0.428 mmol) 5-(3-chl oro-phenyl)-1-nethyl-5-nitro-piperidin-2-one
in

25



0. 5ml di oxanc was added 2 m 3NHC1 and 280 ng (4.28 mmo |) zinc dust. The
mxture was 5 stirred at roomtenperature for 30 mnutes. The m xture was
filtered and the filtrate was basified with a 5N NaCH_sol uti on. FEthyl

acet at e WER2HHBWE! The nixture was filtered through a*pHE VG ¥AIite. The
organi c | ayer was separated and the ueous | ayer was extracted twice with
et hyl acetate. The conbi ned extracts were dried over sodium sulfate,
filtered and concentrated in vacuo _to rpvide 88 ng (86 % of the title
conmpound as a light yellow oil. M5 ££239.0 10 (MH) d step To a slurry
of 20 ng (0.494 ) LiAlIH4 in 0.5m THF was added dropw se a sol ution of
59 ng (0.247 mmol) ﬁé%-S-amh@Qmﬁmé3-chloro-phenyl)-l-nethyl-piperidin-2-one

in 0.6 M THF at 15ijroomyenpgrature. The mi xture was refluxed for 30

m nutes. The m xture gh%BbLﬁg in an ige bath,and quepched cRrefully with
20 ul water, 20 ul 5N’NaOH and fimal | y{60ul wat er. Ethyl Ncefgt€ was added.
The mixture was filtered and the fjtratfle was concentr at J Jracuo to
provide 48 mg (86 % of the tit| @ Copodnd adoBH1%r | e3s qj,! -~ Ms(nte):

225.2 (M#4-). 20Exanpl - Preparatign of

rac- 3- (4- Met hoxy- pheny Mpthi 4-niggblatyete pi per i di n- 3-yl am ne a) step |

rac- 4- (4- Met hoxy- phenylrpradisntdaye- but yri c acid nmet hyl ester WO

2010/ 086251PCT/ EP2010/ 050551 -29- As descri bed by Bdetoadett et al. (J. Og.
Chem 2002, 106): in a flask was added successively: 187 ng|(0.198 nmol)
Pd2dba3, 247 ng (0.791 mmol) 2-(Di -t-butyl phosphi no)-2'- methybi phenyl, and
1.555 g (4.747 nq?lk)cesiun1 rbonage. Thg minctutheagamts put undgr argon and
740 ng (3.986 %)E;broﬁﬁ&mg§bleﬁ of DVE and fi Ral 00 ng (3.956
mmol) of 5 neghyq* “miat rohutyrate werg syciigssivel y added.] The Ni.xture was
stirred vigor yﬁfor 1 mnute at roomtenperature and ptie~f1 ask was
placed in a preheated oil bath at 50 Cijand stirred at this tgnperature
overni ght. The reaction mixture was cool ed to roomtenperature, and a

oxt § Bt MBS PHRATE WERGH A bLFTae Al B ok ns B TP G L Do RCUSe R
was h$ ?eﬁréﬁg?ﬁfi?ﬁ’deﬁ{?ﬂivﬁéjﬁﬁe&%f RiEHoh Bf WRAGHRD erdNewiR r&lhbide 2 @O HCR andRS

puri sh col um chromat ography on silica gel (Eluent;

hept anerigkdiyhdexen taaspiere of pgiregen poliky Hné iethgoresenge pberidlkediydiasalotidg | e
conmpound., ol 2 =3 Ldi 5 I

ey ogy 16 oea T D8 Blneriqf B ey AVRHIRLDEERMNAPITd 18 oF8ene ot eps:
2-4), tieeuding doentlifkeditipawhoninas: pdepamstopiperidone derivatives XII can be prepare
rac-4- (4- Met hoxy-phenyl)-4-nitro-butyric acikd methyl est. 1.221.2
(i) RSB B sk o HhsSouP ffhalTEh Bl 1 SRUH portdBld ke

" - mabhypredenedds s anfine: RENHR MO 2@ 18 toirmlddhglia Ji<8h be prepmdiey 20 H2 I n
anal ogy to the procedure descrihed for gﬂf s%% hfsiﬂ of exanple A ngsteps:
) T iGN BRI RS TG e AR T O R TR e PR RS Oh

2- br omoge- ALHGLRPXS 1 Silihﬂ‘?con W& (9 @i 2k Ok 122110 Mittvat 126 30 nAtif 25Pr epar at i on

of rae-5-Fluoro-1-nethyl-3-phenyl -piperidin-3-ylamne_ WO
2010/ 086525 1PERERE LM o583 Palkglium catalyst like Pdzdbas, ligand like 2-(di-t-

butylphosphino)-2'-methybiphenyl and base like cesium carbonate as described by Buchwald et
15 alin ). Org Chem. 2002, 106.
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In analogy to the procedure described for the synthesis of exanple A 6
(steps: 1-2), the title 5 conpound was prepared from nitronethyl - benzene
(CAS: 622-42-4). Ms (me): 235.2 (M-H). b) step 2:

rac- 3- FI 69 L90%¢%thy 1- 5- ni t r o- 5- phenyl - pi peri di n- 2- onBCTBBNSHS1 5 50l ut i on
of 78.4 ul (0.555 mmol) diisopropylaﬁune in 2 mM THE were added 347 u
(0.555 10 mmol ) of a 1.6M n-BuLi solution in hexane at -5 C. The sol ution
was stirred for 15 mnutes at 0 C and then cooled to -70 C. A solution of

100 mg (0.427 mol) rac-1- met hyl- 55885 5- phenyl - pi peridin-2-one in I n
THF was added dropw se. The brown solution was stirred at -70 C for 45

m nutes. pA sgl utjon _of 180 ng (Q 555 mpol) N-fiuorobenzenesyl phonimde in 1
M THFE was\&dded 8 opwi s6. The mixyGr Stireed at -70C f O hour,

f~a 20 % NH4CL Jsfjl ution—and—atl o : rmto room
acet wePe added. The aqutous |ayer was
extracted twikxse with ethyf acetate. The conbined organic |ayférs were dried

over Soi;&!{&eﬁﬁ%b%&;‘?uke:féoktered and concentrated in vacuo. Th\eAt’:rude oi | was
: 1

purifiedi@Rignl i ca gel (Etuent: Heptane/ethyl acetate O to 0% to
provide 58 ng (54 % of the title conpound as a |light yellow solid.
MS(me): 253.2 (MgkH). 20 c) step 3: rac-5-Am no-3-fluoro-1-yrethyl 5

heneri di n-2> 2B40Li0B8281 PET/ ER20 0/05053%3-31- To a sokution of 55

ng (0.218 | ) 1 a¥e.3-ttToro-"1- net Ryl - B~Qi,tr 9- -d%enyl-%Fp risdi N-2-0ne in

1.5m THF at, wgs added 100 ul Nitkel (50 % in water Nghe mixture
s

was stirredfunder a hydr ogen at no ere at 0 C for 2 houps™~The nF®ture was
filtered and the catal yst was 5 washegviii th THF. The fil tratw was
concentratedyin vacuo to provide 48 ng (99 % of the title conpound as a

i ght yellowlsolid. 1VIS(me): 223.3 (MtH). d s e 4: ac-5-Fluoro-|-neth
1-3- hen yo€ 14 n; 3 am ne In anal ogy to the procedure described for the
synt hesi s of lexanple A 6 (steps: 4), the title 10 conpound was prepared
from rac-5-am no-g-fl uoro-1-net hyl -5-phenyl - pi peridin-2-one. M5(trile):
192.3 (M NH2) . Examplge A 10 Preparation of

rae- 5- Met hoxty. xXy-{l- met hyl - 3- phenyl - pi peridin-3-ylamne 0 OH To a
sol ution of 118 ufpy-0833mmol) diisopropylamine in 3 mM THF were added 520
ul (0.833 mmol 1. 6M n-BuLi solution in hexane at -5 'C. The sol ution

was stirred Ror 15 nminutles at 0 20 C and then cooled to -70 C. A solution
of 150 ng (0.641 mmol) rac-1-nethyl-5-nitro-5- phenyl-piperidin-2-one
(exanple A9, step 1) in 1.5 nil,THF ._add dropwi se. The brown sol ution
s ot Fiptivel besichns agiiien s Qe 5in HNGHR ST Broud B B flnP

(oxodli pes%yil B adtbNeduihis Bmrrangement in the presence of a reagent like DPPA

di net hy1- 3, 4, 5, 6-tetrahydro-2(1H)-pyri m done) no] yb enun‘lég) wer e added

por t i orfdirbenydphosporyl wWodooe GroSEASERETERY J M g5 5T hydelyzed MTHESTEK Plur e was
stirre A : fi, AP - in Akt er 1 hour at
0 C tﬂgﬁiﬁﬁ?§?§3§§§“§ﬁ§ﬂgﬁgﬁqﬂpﬁﬁ%%ﬁ?hkﬁwﬁgquggﬁﬁﬁgﬁggggg}ﬁ??On of sodi um
sul fi t enrcdddtear! aanticeghyent dise it wemenismthabtide Thad Zddeon be prapaed Kaw

extracte e,wW.th ethyl.,a - C i qr .G, r kes-dri ed
ver SOt Satrat i F S G ol Rt BNl BRI

was 1purtofpr@dicantethdditacagel XY Bhivani thedepbaified et Kyl inatbepaseacOofmsd B to
provi de. 82 ny §51 %9 of the title conpound as a light brown oil. MS(nife):
2511 (Wm)IYAEIYEs 4 sol ution of 50ng (0.2 nmol)

rac- 3- hydr oxy- 1- net hyl- 5- ni tr o- 5- phenyl - pi peri di n-2-one and 52 ul (0.3
mmol ) N-ethyl diisopropylam ne in 1,2-dinethoxyethane were added 23 ul (0.3
nmol ) chl oronet hyl nmethyl ether at roomtenperature. After 1 hour, the
solution was heated in a 60 C oil bath for 20 hours. The m xture was cool ed
to ddomtenperature. 52 ul (0.3 mml) N-ethyl diisopropylan ne and 23 u
(0.3 mml ) chl oronmethyl nethyl ether were added. The m xture was 15 heated
in a 60 Coil bath for 4 hours. The solvent was renoved in vacuo. The

resi due was taken in ethyl acetate. The m xture was washed once with water.
The aqueous | ayer was extracted once with ethyl acetate. The conbi ned
extnragcts were dried over sodiumsulfate, filtered and concentrated in
vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl
acetate 0 to 100 %9 to provide 30 ng (51 %9 of the title conpound as a
yellow oil, M5(nfe): 295.2



20 (M+F). c) step 3.

rac- 5--Am no- 3- net hoxynet hoxy- 1- net hyt - 5- phenyl - pi peri di n- 2- one WO

2010/ 086251PCT/ EP2010/ 050551 -33- In analogy to the procedure described for
t he synt HEQR&I0@$62Eampl e A 9 (steps: 3), the title coRpHEREINESPr epared
fromrac- 3-nmet hoxynet hoxy-1 -nethyl- 51-5ni tro- 5- phenyl - pi peri di n-2- one.
M5(nmfe): 265.1 (MH). 5 d ste. 4. rac-5-Methox ethox3 heneridin-3- '"am ne
In anal ogy to the procedure described for the synthesis of exanple A 6
(steps: 4), the title conpound was S5k&¥at ed from

rac- 5- am no- 3- net hoxynmet hoxy-1 -nethyl-5-phenyf - pi peridin-2- one. M5(me):
251.2 (MH+). 10Exanple 4.11 Preparation of gy ™~ar

rae- 3- Cyel ohexy1- 1- met hyl - pi peri di n- 3-yl am ne P R O

ac- 4- Oycl oiféxy1- 4- ni tro-but yri p_acidRmet hyl estler 1571 a WIL%H on of 3.18
g (22.2 | ) Nt r orethy—eycl oh@xaneygCAS—2625—-36- 1) | #ﬂ tert but anol
and 0. 1R° 35 % benzyl tri nmet hyl ni ufn hydr oxi de i n gfet hanol Wakged to 40
C were added/ill. 99Rad:fuc(h2@a@emtrmlrx’)2 met hyXibacryl ate. The yel l ow m xture was
stirred at 40C for 2 hours then diluted with water and extracted wth ethyl
acetate. The conbined extracts were washed with brine, drie di um
sul f at e, f§i ?@?%E‘V%HH) (a)é% ed. The title conpound was LOCBO )[/(Z[Ié%%@ in as
slightly y8inQee®i1: Vs (E1): 198 (MI-Me0), 183 (M -NR)!

(M MeO+N2+H) ) - (100% . step 2: rac-5-Ccr'q£(n-2-oneH\ R ,(U)\

2010/ 086251PCT/ EP2010/ 050551 -34- To 4.25 (18.5 ) ¢

rac-4-cycl ohexyl-4-nitro-butyric acid nmiekgl ester (?Ejecfu. 56 M (32.5
mol ) 1,3, 5-trinethyl hexahydro-1, 3, 5-tri azi and thhe nixt'ure heated to
100C for 4 hours. The reaction m xture wa CW anbi ent tenperature

151

and adsorbed on silica gel which was transferfe n top of a silica gel
colum and purified by flash-ghromgtography wth & 5 gradient of heptane
and 10 to 75 %ethyl acetateR9y % title coppound were isolated as
colourless oil: M5(me): 240 ( +) Nc &re 3 acR5- AR noL5-c cl ohexe id
2-one 10 To a sol ution of & k2. 03 ol ) reducing agent

rac-5-cycl ohexyl -1 -nethyl -5-nitro-piperidin-2-one in 5 n nethanol were
added 500 ng wet Raney Nickel and the mi xture stirred under a hydrogen

atmosphere at. normal pressu and,ampient .te rature for .22 hours. Then
the reatti®y ”er%sﬁfeeas\fsgé‘“?’?‘iﬁ? VggRtag’B&ﬁrl’? E%W%Pa@%?ﬂ gjr%lé%g,eﬂfeﬁgqg%eeci pitate
wash&d oatlton aret twamioth dinglatchgadhe b catlenliev aphetapextloalig2ergpt it 1 e conpound
wer e obtained as colourless oil which was used wi thout 15 purjfication for
t he nexdtesegply,gptpeuds ofg@etihéxmulad cheb¢ pliepergd by reaeHoe{ Peddios ml of a
2.5M lithium 1.NI. di S td1 LN g rofikt.han cooled to 0 C
was addiaiRsv T GHE IILUARAAHA Rin b ERAQ LSRN

r ac- 5- anhyldisopoyghohey hith-anetoyll-re@@npV pethi gieserRe ofierddncibg agent like
tctrahydrof uran., Then .the.solution was heated to 65.C far 1 hour . IF

tur bi o’ PEREL AR SB TR DSt o drans P ee s hrd gt Wler o
added OgRpPreab&e 1 v bwakRiride & Pdvidk adiNe Na@htae KIKuridtetanQe innl  wat er .

The suspension was diluted with tertbutyl met@(yl et her, .dr&eq gci/er sodi um
sul f at ecouplefl peithegiddHdn i apesencad an 8g8atRg 4eepy e b o ot eVgitedP ned as

col ourl 885 Hide WAL VWES WHREds Weh ROMKRIE irfid PRLRGL IOk peloTehenN @R ot &P 25
Exanpl € 4.12 Preparation of

rae- 1- Mevhyl - 3- (tetrahydro-pyran-4-yl)-piperidin-3-ylamne 0

15

20



WO 2010/ 086251PCT/ EP2010/ 050551 -35- To a stirred suspension of 1.81 g
(11.8 rnrnol) silver nitrite in 6 mM acetonitrile in a reaction flask 5

enw apped with alum numfoil, cooled to OC was added drop-wise within 5 mn
1.60 g (8Y930xWBI251 4- br ononet hyl -t et r ahydr o- pyran. St iPCLERP1MEFH5Fhen
continued at anbient tenperature for 93 It The reaction m xture was
filtered and washed thoroughly with di%thyl ether. The filtrate was m xed
with silica gel and evaporated. The residue was transferred onto a silica
gel colum and purified by flash-chrb#uedgraphy on silica gel (eluent:

hept ane/ et hyl qgetatqagﬂ%b m:he title A0 conpound (441 ny' was_opt ai ned as

col orl eBs< M @i iatk nal pgy RegudgerdBitoc e dune i bed for
the synthesis lvéxanple A 11 (st ps: 344 the titlg conp d S prepared
from 4-nj Qyi-te trahydr o- pyFa 15yExaane A. 13 Prepératijon of

rac-1, 3-Di net hyl - pi peridi n-3-yl am ng di hydrochloride 41.5-) F:

rac- 3-1socvanat o- 3- net hyl - pi peridine- 1 -carboxylic acid tert)gﬁtyl ester
20 To a sudipension of 727 ng (3. 0Xkhol )

rac- 3- met hyl - pi peri dinc-1, 3-di carboxylic acid 1-tertbutyl ester (CAS:
534602-47-6) in 8 m toluene was added at anbient tenperature 0.42 m (3.0
nmol ) triethylam ne. To the resulting solution was aditdecingredent stirring
0.72 m (3.3 mmol) di phcnyl phosphoryl azide and the m xture heated to 90 C
(gas evolution) for 90 mn. The 25 reaction m xture was poured [onto iced
wat er and extracted 3 tines with tert-butyl nethyt ether. The cdonbi ned
extracts were washed with brine, driedgg:er sodid¢%sulfat§w filteRed and

WO 2010/ 086251PCT/ EP2010/ 050581 - 6-} ev por at edo artitle © npo was
obtai ned as slightly yell ow oi | Nwhi Ay aused wibihout purlflcat'o in the
next step. Ms5(me): 240 (M. B *|rac-3- ASTno-3-Te h 1- eridine -carbox
lie acid te -bu ester O oNNH, -s Toa sol ution of 812 ng (3.88 mmol)
rac-3-isocyanato-S-nethyI-piperiane 1-carboxylic acid tert-butyl ester in
17 m THE wer e added 16. 9 n1 NaCH and the enul sion stirred Mlgorously at

anbi ent erature di.l uted th tert-buty

ot hyl AR R RS 3@1%%@15 it et DS Thb Fe s hed
Wi t h briiyaginited fiedtpiRtideds, mam QY BdnsdddtiSOdMos ybitR eyt fsidpt@eRdikand
evapor at ed. The crude product was zurlfled by col umm_ chr omat ography on

si |ita REey Mgkl @d@?%?aii alttnggrendle ﬂéuraﬁbrﬂmumhy@rm AXbeHyIe AREst® t hen

wi th etreycluo@g?ﬁl%%lz@&xhk ROV Hask hiRe tifruleR 46 %mezi%aowai OQphlgss oil
which crystallized at anbient tenperature MS( 1 € 2 ( 15e 3. rac-1
3- Di ne with arcglecgiiophific ﬂmﬁm@ndagvndhl@cwfbm@enzmessl.phemmldel|v| i t hi um al umi ni um
hydride in THF was added at 510 C drop-wi se a solution of 225 ng (1.05
nmol ) rac- 3-am no- 3-net hyl - pi peridine-1-carboxylic acid tert-butyl ester in
4 mM dry THF. The reaction m xture was heated to 65 C for Ih. The turbid
reat®i on solution was cooled with an ice bath and bel ow 12C, were added
drop-wise 0.13 m water, 0.32 mM 2N 20 NaOH and further 0.19 m water. The
suspension was diluted with tert-butyl nethyl ether, dried over sodium
sulfate, filtered and acidified with 2N HCl in diethyl ether. Evaporation
provi ded 210 ng of the title conpound as a colourless semsolid. M5(ne):
12948 (MH). Exanple A 14 25Preparation of

rae-3(2,4-D fl uorophenyl)-1-net hyl - pi peri di n-3-yl am ne

20
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-37- In analogy to the procedure described for the synthesis of exanple A 6
(steps: 1-4), the conpound was prepared from

2,4-di fluoro-1-nitronethyl -benzene. Exanple A 15 Preparation of

r ae- 3- ( 2- WORSHYBRIFENy| ) - 1- et hyl - pi peri di n- 3-yl am ne PCT/EMOAMKS6Y to the
procedure described for the synthesis of exanple A 6 (steps: 1-4), the
title conpound was prepared from 1- f 1-46r o- 2- ni tromet hyl - benzene. Exanpl e

A. 16 10Preparation of

rae-3-(2,5-Difluoro-phenyl)-1-net hy$chginpéri di n-3-ylamine In analogy to the
procedure described for the synthesis of exanple A 6 (steps: 1-4), the

title conpound Mas prepared fr%F11 4- Dif | uoro- 2- nltronethyl benzéhe. 15
miplblpyrldlnyl 3-vyl

Exanpl eR r/ep at "oy N Reducing agent N
rae- l-thggizzi4N§56 tetrahydro 2 ind N2 20
aac-1- e 3 475-tetrahv g 4 bi idin 1-6-on&®

2010/ 086251PCT/ EP2010/ 0503651 -3 | n, anal ogy to the procedurerdescribed for
the synthesis of exanple A 6 (steps. 1-2), the title conpound was prepared
from 4-nitroxet hyl -pyridine (CAS: 22&18-06-5). 5 b) step 2: WV

rac-1- Methyl-3-ntro-2, 3,4, 5-tetrahydro-1 H [ 3,4/ Thi pyri di nyl-6-thi one NNO,
To a solution of 125 ng (0.531 rnnol)

rac- 1- Met hyl-3-nitro-2, 3,4, 5-tetrahydro-1H 3, 4' ] bi pyrRedieizg aggntone in 2.5 ni
tol uene were added 240 ng (0.584 mmol) Lawesson reagent. 10 The suspensi on
was heated in a 80C oil bath for 30 m nutes. The m xture was concentr at ed
in vacuo. The crude oil was purified on silica geh (Eluent: Heptane/ethyl

acetate 0 to 100 %9 to provide 105 %9 of the title gonpoun@ as a
ey fe

light yellow solid. M5(ne): 92. C) sHep 3arrac-
-Methyl-3-nitro-1,2, 3, 4,5, 6- hex: 49bi nyri dinyl 15 To a %8 ution
of 105 ng (0.418mmuol)

rac-1-Methyl-3-nitro-2,3,4,5-tetr deo-lH[3,4]b|pyr|d|ny1-6-t Pone in 2.1
m net hanol was added 144 ng (3. 8r%op NaBH4. The m xture was stirred at
roomtenperature for 20 m nutes. water (1.0 m ) was added. Thenm xture 20
was sthired for 1 hour. The, net noI renoved in vacuo. The residue was

di | ut ed* VrPHvRAL Biper; W@i‘t"f‘%‘@?@ ’t"iarﬁag‘ WHEhR g eybsesrhstrensesd e conbi ned

ext r act S WeEEnid6ipafriovRr sdim.ss bdat&tivi +eld&&roe§iweﬂ%§%9@htg5ﬁtlﬁ<@ in
vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl

acet at kapey yickgbwgyl seepngrwirecieewIikgyitlignodungnivphadide; K&K sapburrdpasd by yel | ow
T R B oS e B B b o 2.0 o

with an electrophilic alkylating agent like R*X where X is an halogen.
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-39- was stirred at OC under a hydrogen atnosphere for 7 hours. The
catalyst was filtered and the filtrate was concentrated in vacuo to provide
45 mg (88 % of the title conpound as a light yellowoil. M rﬂe%: 192. 4
(M+H) . SBY8RPIOE@SRS18 Preparation of rac- PCT/EP2010/050551

1- Methyl -1, 4,5, 6-tetrahydro-2H13, 31bi %{l di nyl -3-ylamine N NH2 a step 1:
rac-1-,Meth 1-3-Mro-2 3 4 54ethdro - 3 3idin 1-6-o0ne 10 I n anal ogy
to the procedure described for the synthesis of exanpLe A 7 (steps: 1-2),
the title conpound was prepared froiﬁégmﬁﬂtrorret hyl - pyri di ne (CAS:
69966-29-6). 15 b ste. 2. ac- 1-Meth 1-1 4 5 6-tetrah dro-2H 3 3' bi. idin
| . -3- aRi ne | n Rnalogy to the pi'ocedur¢ described for thesisyntheBis of
exanmpl e AN tes: 2uigatiot he tith e r,;rp@und:{msng)ac&par ed ™ Nro
rac-1-Methy1-3ld¥tro-2, 3, 4, 5-t et r.ahydro-1H43, 3Thi p yri di ny1,6-
20Exanpl @ A9 R eparatiomof 0 ,X , 0 0 ,
(3RS, 5SR) - 5-4t hoxy- 1- ngihy 1- 3- phdhy!® pi peri di n- 3-yI ani ne 8§ Kep 1:

(3SR, 5RS) - 3- Met hoxy- 1- net hyl-5-nit I Oz a7 phenyl - pi pendm 2-one WO

2010/ 086251PEMIEP2010/ 050551 - 40- A’sol ution of 1.15 g (4.595%%fol )

rac- 3- Hydr oxy- 1- net hy1- 5- ni t r o- 5- phenyl - pi peri di n-2-one (exanple A 10, step
1) in 11.5 mM DWMF was cooled to OC. 220 ng (5.514 mmol) NaH (602 in 5 oil)
was added. The tenperature rose to 3C. The m Xture Wwasedsihg &bt at 0C for 15
m nutes. 430 ul (6.893 mml) iodonethane was added and the m xture was
stirred at OC for 30 mnutes. 6.5 m water was added and the so] vent was
removed in vacuo. The residue was taken in ethyl @acetate. The solution was
washed twice with water. The washings were reextr@cted once with ethyl
acetate. 10 The combined extracts wd?eﬁi ed O\L@‘ﬁgﬁpi um SRS iltered
and concentrated in vacuo. Th u oi I _was puri i ed on sil ita NH
(Fluent: Heptane/ethyl acetate to 1@0 %P t o=provi-ee-500 ng 7 of the
title conpound as a light brown sp{idH M5(nme): 265.1 (MIH). Jpf gtep 2:
(3SR. 5RS) - 5- Ami no- 3- net hoxy- 1- net’hyd* 5- phenyl - ni peri di n- 2-one 15 In

anal ogy to the procedure described for the synthesis of exanpl g A 17
(steps: 4), the title conmpound was' prepared from

( 3SR, 5RS)ergativelyhpipyridinarerhvptives of frmolag! phishybutpinperd ghinring alkyhgroup R

3RS. 53SRct hox  1- net -.3- . h idin-.3 Fam Re~20: n : edure
doscr bad 7 arebis rgrfin s BT, R e BB O iy RO G
was pr efpar: esing agam [(IBSREREN Gee Pamdrioeodd metiyoagyntlidaei hyd -abrphmmplydgdeper i di n- 2-
one e A 20 25Preparation of : N _— \

(3RS, 5SRY 1698 Db DB PY SIS MORopey el pdhuisso pingritifg XXJg with a base like

2010/ 086 REIPEKL B PR MR5HER bresence of TMEDA (tetramethylethylenediamine) followed by

treatment with an electrophilic alkylating agent like R*X where X is an halogen.
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-41- a) step 1: (3SR SRS)-1 3-Dinethyl-5-nitro-5-phenyl-pneridin-2-one 5
To a solution of 1.6ml(11.1mmol) diisopropylanine in 40miTHF were added
7rml(11. 1mmol) of a 1.6Mn-Buli solution in hexane at -5C. The sol ution was
stirred %9 2418082fut es at OC and then cool ed to -70C. PAVESIHII P Iof 2 ¢
(8.538 nmmol ) rac-1-nethyl-5-nitro-5-phenyl-piperidin-2- onc (exanple A9,
step]) in 20 M THF was added dropw S€.° The brown solution was stirred at -
10 70C for 45 mnutes. 639ul(10.25mml) nethyliodide in THF (8nl) were
added dropwi se at - 70C. The ni xturshsiB&Sstirred at -70C for 1 hour and
then allowed to warmto OC. After 30 m nutes at 0C, the m xture wa
gquenched wn;h 30 mt of % NE14 JL sol utkon. d et hy
added. TheR |@eﬁycﬁ%§Pa EXt ra(ﬁ" ce-mith AZ}{yhy(ﬂ] acet aJt\ .
conbi ned orgajic ses were dried agyer dﬁlums-u+~f~&t~e—»fllt d na[
concentr at 1 aqyo The crude 15 prgducd was quEbgfI ed onSilifca 8e|
(Eluent: Heptane/ethyl acetate 0 to 1 % to provide 1.72g (8134 sof the
title conpound as a yellowoil. M5(me): 249.2 (M-H) 12)step_ I5h 5 heni
eridin-2-one 28 In analogy to the prosgdure described for the s¥ftthesis of
exanple A 17, step 4, the title conpound was prepared from

(3SR, 5RS) - 1, 3- Di net hyl- 5-ni tro-5-phenyl - pi peridi n® -one %&g ez} 202. 2

(M NH2) WD 2010/ 086251PCT/ EP2010/ 050551 Reding@perdt

5SR) - 1, 5- Di net hy1- 3- phenyl - pi peridin-3-ylamme |In ana gy to the procedure
described for the synthesis of exanple A 6, step 4, theXitle conpound
was prepared from (3SR 5RS) £5- Ami no- 1, 3- di, et hy1- 5- phenyl - pleerl di nR2- one.

5 M5(nme): 2053 § . Exangle Al R\pPr at i on @kducing agent

rae- 1, 5RE:; t?/itclr 3- phélﬁ)ylHE Bl peri di'n-3 Hm ne 10 a) step 1. HH,

3- Tri net hyj1- 51 NtTOap- phenyl- pi peri di_2-one Tg_a sol ution 170. 7 ul
(1.208 |msopr opylamne in 4mlTH wer e added 755 ul (1.208 of a

1.6M n-Buli Isol ution in hexane at -5C. :I'ngﬁe solution was stirred foR 15 15
m nutes at ©S,and then cooled to -70C. Then 300ul HVPA was added. A

sol ution of 80 ng (0.805nmml ) KXIX

(3SR 5R9) - 1, 3 di met hyl-5-nitro-5- phenyl pi peridi n-2-one (exanple A 20, step
a) in2mM TI-1F was added dropw se. The brovvn sol ution was stirred at -70C

for 45 Afamutssly, Aibdriding @rwaﬁveﬁnﬁfo)rmubﬂhmlwmm Reisi |arn hsrdﬂﬁxsﬂ (R1Y Hver & added

dropw se,_at 61 re was Sti

al | oweod 05@&591}1?&80 %@ky F piepﬁrgg?rog{ h’%?f)xytwéo Hlipxlt}‘ 8@@0@\& %EOX t%ed

Wi th? i ﬁ)&fd{)ﬁe m%mlaﬁ&%}o %ﬁ&wmﬁxmeddﬁamr with dir@tRjtg a@?ll_lﬁth&é Rawzemaded. The
aqueous | ayer was extracted once with e ate e copbi ani c
phases #Hésecodd waeceapt ke dttamm §E‘FTf”é‘f1@hyﬁt‘ri‘ % g%éﬁ Eé%b%ﬁﬁ%?ﬁ%gﬁg" ﬁ rbgac uo.
The cr udg 1ph QUG bal@EKk NSk ubi l?ﬂr@@ afd dd G&@8hilif Flyrntg agelsﬂmwmm Xacetate
0O to 100 %9 to provide 131 ngy %9 of the title conpound as a i/ellow oil.

MVB( iPe)is a e@egen( KL c@ﬂaewr@@@é bg TedcHen qf Blrg pmﬁ%@ Kéipwvith 2 asp ke Litdiurg g ne
VO 20 1Oélg§ﬁ%ﬁ§iglg8§@%ﬁ)ojﬂogd%§qg§lkwgg\%ﬁh LA el@%@dg‘ﬂgi’é hgﬁ’ro&ﬂ%ﬁg gayL.e described

for the syntnesis of exa ound was
pr epar e@xddipaody(ByrBlien i @ dingdhB-3d. § Metﬁbhpchergiﬁﬂbp)pemﬂeh@m@ibeRmK\BfO}ﬂ e):

r2;(9: if gs"%%?’?@’ﬁ%ﬁ' %efﬁﬁé%yrrgf)géﬁ ::noz gfyl ani ne
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a) step 1. 5-Amino- 1 -meth 1-5 hen 1- i ¢ idin-2-one H2 10 0 I n anal ogy
to the procedure described for the synthesis of exanple A 6, step 3, the
title conpound was prepared from 1-Methyl -5-nitro-5-phenyl -pi peridi n-2-one
(exanpl e WO 210183623 ) . MS(mie): 205.2 (MrH). b e 2-he R‘é?ffg%ﬁ"ﬁ‘!" 9¥4r bani ¢

acid-butyl ester 15 0 To a sol ution _%_1.5 g (7.35 mol)

5- Am no- 1- net hy1- 5- phenyl - pi peridin-Z=one in 30 m THE under nitrogen at
roomtenperature, were added 2.1 m 514.7 mol ) triethylam ne. A solution
of 3.24 g (14.7 mol) di-tert-butyP* bonate in 15 ml THE was added
dropwi se. The reaction 20 m xture was stirred in a 55C o“l bath for 7 hours
and then,at roopmte t overni ght R 100 mdduniad &entvasrad ./ The m xture
was ext Fasg tyﬁggﬁgzég&%?hy\‘ace -0 The conbi ned orgahic es were
dried over jsod sultate, filtergd and, concentrated™i n vacuQ.~-The crude

pr oduct S ridied on silica §él | Uént: Heptane/ethyl acetate 0 to 100
%9 to provide 1.21 g (54% of the title conpound as a yellow oil. MS(me):
305.3 (M+rH). WD 2010/ 086251PCT/ EP2 050551 -44- c ste 3 1 §§-Trineth 3-
hener d n-3-#arbamic acid te but A6l ution of 61 ng (0.2 nmml)

(1- Met hy1- 6- oxo- 3- phenyl -pi peridin-3-3/1)-carbam c acid tert- 5 butyl ester
in 2 mM THE was cooled to -20C. 48 ng (0.2 nmol) Zirconium (1V)}| chloride
were added at once. The tenperature rose to -12C THeedniingageat was stirred
at -10C for 30 mnutes. 400 ul (1.2 nmmol) of a 3M net hyl nagnesi um brom de
solution in ether was added dropw se maintaining $he tenperaturg bel ow
-10C. After 10 mnutes the mxture was allowed tojwalla tg ro R
tenperature. After 2 hours the m xtire as coolgd g an i ceMat d
quenched with 2 ml 10 of a satugat NB4ACl sol utiwn. Ethyl agetate and

wat er were added. The organic | ayer %ﬁs s@barafedﬂaﬂd"the aqueodus | ayer was
extracted twice with ethyl acetate. The conbi ned organi c phases were dried
over sodiumsulfate, filtered and concentrated in vacuo to provide 50 ng
(80% of the title conmpound as a yellow oil. M5(mie): 319.3 (NtH). 15 d)
step 4: rac-1,6,6-Trinethyl-3-phenyl-piperidin-3-ylamine To a solution of
50 ng (RuckhufivenDpiperidnbichiviiiesns fyduidIninenyth PisparicdiowB-gydip-ldapddine aci d
tert-butyl ester in 0.3 ni dLox%Fe agded 0. 39 qi §1.57 mo. 0.0f a 4M
HCl  §ol G P8 ATPRCHTTERAHES AP eRYBH %ﬁﬁ@&éﬁ Fdwo APESFULEE FAURTR SISy

met hano;as . AHRE do dien BbRBOINR ahl SoBh@HIBL gt Bk ARUANYNEMAS EKickii Bl at room
tenperature for 5 hours. The solvent was renoved in 20 vacuo. The residue
was di swepavesiofrdm nieetaperidineae Xfiebiisaqtigp &rithleaveason 463568 - t wi ce with et hyl
acetate and then basified with a 2M sodi um carbonate sol uti on. The aqueous
| ayer was extracted 3 times with dichloronmethane. The conbi ned organic

phases were dried over sodium sul f &cksmd il tered and concentrated in vacuo
to provide 22 (6499 of the title compound a%e&xP&PWMRQil- me): 219.4
N

(MHH) . 25Bx A. 23 Rigparat i dm

ae. 3. (3. 14r omp- Menyl )L met hy! - M&Hﬁee-ﬁ%ﬁﬁg NHBoc

2010/ 086 / EP2010/-650655% - 4%, n anal ogy to the procedure described

for the synthesis of exanple A 17, step 1-3, the title conpound was

prepared from 1-Bronao- 3-nitronethyl yhenzene (CAS: 854634- 33- BRXilIMB(m e) 1 5

300.3 (M+H). ®% rac-3 3-B o o heine In anal ogy to the procedure

descri bed for the synthesis of exanple A 6, step 3, the title 10 conpound

was prepared from rac- 3-(3-Brono-phenyl)-1-methyl-3-nitro-piperijdi ne
Deprotection

j.L
R
1
; R O R~
R\ HO Ar N NH
Hi
A G ape |

10



. MS5(me): 269.2 (VI-EH). Exanple A 24 Preparation of

rac- 3- (2-Chl oro-4-fl uoro-phenyl) - 1-net hyl - pi peri di n-3-yl am ne 15 I n

anal ogy to the procedure described for the synthesis of exanple A 6 (steps:
1-4), th&ve ptipes6gdnpound was prepared from PCTEFR01050381

2-chl oro-4-fluoro-1-nitronethyl -benzepe. 20Exanpl e A 25 Preparation of
rac-3-(5-Chl oro-2-fl uoro-phenyl)-1-nethyl -pi peridin-3-ylamne -46- In
anal ogy to the procedure descrlbed for th nt hesi s of ex nge A 6 (steps:
1- 4), HEmefivehe PESHAEE A8 RbE s dpradat f“fhb(ii‘uco tams two germinal me

4- Chl orgngeﬁtrkga%pﬁ&n@b&f AR YA miBe %&mﬂom@ﬁ& %@ctﬁffruﬁmar ation of
rac- 1- Met hy (3-trifl doronethyl - P gl) p| er|d|n 3-ylam ne_ I n anal ogy
to t he npthodeegnesugdsenidpan Fisronume 1Yy ghlpddg E@ w%&saﬂﬁq‘@g%oféhf( Bpegou 1- 4)
the title f done XIHI with,di-

1-Ni tr one r%&%R%%ﬁﬂn égg%ﬁgt Efp%%ﬁ%%ﬁgxnmamgf)ﬁgﬁm)%?%aoggepaﬁgtlén of
rac-ﬂ-mﬁthwwkaaﬁﬁnmmlfluoronethoxy phenyl)-piperidin-3-ylamne F 15 In

anal ogy to the procedure described for the synthesis of exanple A 6 (steps:
1-4), the title conpound was prepared from
rac- 3- ( 3- Met hoxy- phenyl )-1-neth er Rdi n-3-ylamne WO R
2010/ 0 51PCT, EP201®k@5ﬂ551 - 47 e 4.29 Eﬁﬁ@ﬁm&ﬁloanKN

NeB%%eri di n-3-ylanine | 5 IinNenal ogy
to the pr Yscribed for the/s the5|s of—exanple A 6 : 1-4),
the titl&® conpound was prepared from
rac- 3- ( 3- Fl us¥®:t phenyl ) - 1- met hyl - pi peri di n-3-yl am ne 10 I n analjogy to the
procedure described for the synthesis of exanple A 6 (steps: 1-4), the
A. 31 15Preparation of
rae- 3-(3-Chl oro-4-fluoro-phenyl)-1-nethyl - pi peridi n-3-yl ang

1-Nitronet hyl-3-trifl uoronet hoxy- bSﬂEﬁﬂel Exanpl e A. 28 Preparation of
rac- 3-( 3- fI ggthmﬂymmhamyh)
re de
1-Di fl uor omet hoxy- 3- ni t ronmet hyl - benzerexifexanpl e 4. 30 Preparati on of
title conmpound was prepared from 1-Fl uoro-3-nitromnethyl-benzene. Exanple
1

Alternatively, piperidine derivatives of formula I which contains a cyclopropyl unit can be
10 prepared from Boc-protected amino piperidinone XXXII after reaction with ethyl magnesium
bromide and titanium isopropoxide followed by cleavage of the Boc group under acidic

condition.
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In analogy to the procedure described for the synthesis of exanple A 6
(steps: 1-4), the title conpound was prepared from

2- Chl oro- 1-fl uoro-4-nitronet hyl - benzene. 20Exanp|e 4.32 Pre ratlon of
rac- 3- ( 3,0 B1#/P8§8tHo- phenyl ) - 1- net hyl - pi peri di n- 3- yl anf hEEPXYRIOSSE n anal ogy
to the procedure described for the sy z%t hesis of exanple A 6 (steps 1-4),
the title conpound was prepared from“I, 2-Di fl uoro-4-nitronethyl - benzene.
5Exanpl e A 33 Preparation of rac- I-gg é!-S mt ol yl - pi peri di n-3-yl am ne

In anal ogy to the procedure descri t he synthesis of exarrpl e A6
(steps: 1-4), the title 10 corrpounpl was prepared from Boc

1- thhyﬂba nltronethylr@@ﬁfﬁne aaplBOCA. 34 PHejpaena(ipon of N™

rac- 3- (4- filfor o- 3- met hyl - phenyl ) - 1- t hyl p|per|d|n 3y|amn 1 In
anal ogy ofli\h,ef\p eduredestcti be 2M ogynt Thesi s of ex@fpl (steps:
1-4), t title corrpound was prepared from

1- Fl uor o- 2- et hyl 4-ni tromet hyl - benzepg, Fxanpl e A 35 Preparatlx(;& of

rac- 3- (3, 5- DM uor o- phenyl) - 1- et hyl - pi peri di n-3-yl am ne -49- T'h anal ogy
to the procedure described for the synthesis of exanple A6 (steps: grl-4),
the title conpound was prepared from1, 3-Di fl uor o- 5- mtrglmelth%l bémzene. 5
Exanpl e A 36 Preparation of NG,

rae- 1- Met hyl - 3- (3-t hi azol - 2-yl - phenyl ) - pi peridi n-3-ylamne N ) ¥H, »@@xln
anal ogy to the procedure descri bed jor t he Rsynt hesi s of exarrpl e A 6 (steps:

1-4), the titl e onpowaehmalbehyps epaR Deprotection gl Bog
2-(3-Ni s -phenyl)-thiazole. Ex %I “Mo37<Preparation NO
rae-1-tert- W&, phenyl - pi peri di Ee i ne 15 H2 a) st 2
rac-4- Nt 4 henyl butyric acid thyI ester 00 WO R
2010/ 086251PCT/ EP2010/ 050551
XXXX XXXIX XXXV
Reduction
X
R O
HO™ TAr R\
SN R I UN/U\N
W —— A
R2

Alternatively, piperidine derivatives of formula Il in which R?is an alkyl group can be prepared
5 from nitro derivative XXXIX following an intramolecular Mannich reaction performed in the
presence of an aldehyde like formaldehyde to provide nitro piperidine XXXX which is then
treated with a reducing agent like Raney Nickel. XXXIX can be obtained by deprotection of
Boc-protected nitro derivative XXX VIII which can be prepared by reaction of nitro derivative
XXXXI with halogenated compound XXXVII in the presence of a base like n-butyl lithium.
10 XXXVII can be obtained after protection and halogenation of amino alcohol XXXV,

Racemic mixtures of chiral compound T can be separated using chiral HPLC.
The acid addition salts of the basic compounds of formula I may be converted to the
corresponding free bases by treatment with at least a stoichiometric equivalent of a suitable base
15 such as sodium or potassium hydroxide, potassium carbonate, sodium bicarbonate, ammonia,

and the like.



-50- In analogy to the procedure described for the synthesis of exanple
A.6, step 1, the title conpound was prepared from Nitronet hyl - benzene (CAS:
622-42-4). 12.)Agniiyuc-5-Nitro-5- 5 To a stirred solution of 2.11 g
(26. 88 m¥BPPOIAKHBHI um acetate in 15 ml et hanol under BRFTESHANORESr oom
tenperature, was added 980 ul (13.44-£¥8I) f or mal dehyde (37% i n water),
followed by a solution of 3 g (13.44™nol) rac-4-Ntro-4-phenyl-butyric
acid nethyl ester in 7.5 m ethanol. 10 The m xture was refluxed for 26
hours then cool ed to room t enpeEsgarireeaalhdrke sol vent was evapor at ed

Water was added. The resulting suspension was stirred for 15 m nutes,
filteregdbravimmeed with water, then with diethyl ether and dried in vacuo to

2212 @Aty . @ eabibiioql 6 et an OB RRE RMER al ogy (o ¢ he

pr ocedungr des qrirRedibiantie synt hesis of exanple A 17, step 4, the title
conpound was prepared fromrac-5-Nitro-5-phenyl-piperidin-2-one. M5(nife):
191.% MR, JymgthgleiPdde rac-3- Phenyl - ifanine In anal ogy to the
proceduiig: descfkhedrfMiant he synthesis of exanple A 6, step 4, the title
conpound was prepared fromrac-5- Am no-5-phenyl - pi peri di n-2-one. M5(me):
177.7 (WEPA Tampghprbsersiisart EP2010/ 050551 -51- e step 5 ac- 2-

3- Anmino-3- heneridin-2 eth'le To a solution of 300 ng (1.701 mnol)

rac- 3- Phenyl -pi peridin-3-ylamne in 1.3 nl acetic acid, 5 was added

dr opwi deerb8Bioulbf RrH5Batasol ) acet one. The mixture was stirred at room

te rature for 5 mnutes. 320 ul 2.5g3 ) trinmethylsilyl cyanide was
add dropwi se. The tenperature r 3“?”*%42? The m xture was stirred at
room tenperature fpepdrationos racthaldth)tdpeenmdpipdtidid-8¢lamihd di chl or omet hane
and cooled to OC. NaOH 2N was added dropw se to basify the m xture. The

organi c | ayer was separated and the us layer was extracted twice with
di chl oronet hane. 10 The conbi ned org | ayers were dried over sodium
sulfate, filtered and concentrated g yYacuo to provide 315 ng (76.1% of
the title conmpound as a yellow oil. e): 244.4 (MtH). ste 6-
rac-l-tert-But 1-3- hen -eridin-3- "gmne To a solution of 100 ng (0.411

mrol ) rac-2-(3-Ami no-3-phenyl - pi perrdiv-1-y1)-2-nmethyt- 15 propionitrile in
2.0 m I Par ' - b ITc c 4100 X 'c%@félet{en Itegtglg_en’ Was a.dded.

dr opwi C40 : 2 AL pbrom de solution in
diethyl ether. T m xture was stirred at OC for 10 m nutes, and then at
60C for 30 hour he m xture was cooled in an ice bath and quenched with a
sat urat ed anmoni chloride solution. The m xture was extracted 3 tines
with et ey The conbined extracts were dried over sodiumsul fate,
20 filt centrated in vacuo to provide 60 ng (63% of the title
conpound as a yellow gum MS(nfe): 233.2 (M (H). Exanple A 38 Preparation
of rac-4-Methyl-6-phenyl -4-aza-spiro[ 2.5 oct-6-ylam ne hydrochloride 25 H2
C1H15 To a solution of 9 ml (9 mmol) phenylmagnesium bromide (1M solution in THF) in THF (13 ml)

was added a solution of 1.5 g {(6.00 mmol) 3-oxo-piperidine-1-carboxylic acid benzyl ester
(commercial) in THF (5 ml) at room temperature over a period of 15 minutes. The mixture was
stirred for 30 minutes and then quenched under ice bath cooling with a 20 % ammonium chloride
solution (4 ml). The organic layer was decanted and the residue was extracted once with ethyl

20 acetate. The combined organic layers were dried over sodium sulfate, filtered and concentrated
in vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 50 %) to

provide 0.55 g (30 %) of the title compound as a white solid. MS(m/e): 312.0 (M+H")

a) step 2: rac-3-Azido-3-phenvl-piperidine- I -carboxvlic acid benzvl ester




WO 2010/ 086251PCDEP2010/ 050551 -52- A solution of 333 ul (1 0 nmmol) of a
3M et hyl magnesi um brom de solution in ether in 4 mM THF 5 was cooled to
-70C. A solution of 124 ul (0.42 mmol) titaniumisopropoxide in 0.4 m THF
was addedW@r28pWisé&sl The |ight brown m xture was stirr &§TEPROIRAOMSHUt es. A
solution of 122 ng (0.4 mmol)

rac- (1- Met hyl - 6- oxo- 3- phenyl - pi peri di-#t-3- yl)-carbamc acid ter!-butyl ester
(exanmple A 22, step2) in 2.4 mM THF was added dropw se. The m xture was

allowed to waII roomtenperature and was stirred for 3 hours. The
m xture was O‘QQJ in an ice bath and quenched 10 with a 20% ammoni um
chl ori de soI uti Water and ethyl acetate were added. The white suspension

was fiI d through a pad of dicalite. The organic |ayer was separated and
t he aqu Qa%é\r s extracted twice with ethyl acetate. The conbi ned
organic phas sgwere dried over sodiumsulfate, filtered and concentrated in
vacuo. The crude product was purified on silica gel (Fluent: Heptane/ethyl
acet at el @E,t(bzlmml)twwl’ow ~3e w1~n@0(ldime%0aﬁlbxrlhtea0td beneylcompeandssabed5 a
colorle e 1-4-aza-s
iro 2. %Cgid IXW‘W} l‘%“ﬁ‘%’ﬁu ﬁ"%ér\éfﬁg)a"‘f"gl )o%%/i et (%/g 3@% IO bed
for t he:osgpdtm%ﬁ:anabi 4é)gam)489mﬁmzzgd1sﬁm1dé wdrdsmidbd pdnaomﬂ@dthademmatmeepar ed

fro rac-(4 h | - 4-az ro 5]oct .6-yl)-carbam c a

o Bt SabeE Y it P s R T IR G b o B LR v e o

2- br onmo@rmh@mmémtas bédlé&h@ﬁ'@éemﬂh abﬁrbagﬁai ayaaxdpxme addiorcerl B, THE (70m)
was added dr.opw se M sec-BuLi_25 solution in

cycl ohe%@aﬁ%mwélﬁiifﬁxslc ﬁ?lweﬂrb(éi‘ @é@bm@tet%g f@ﬁﬁéﬁ?f&%ﬁf«f@em Y G e mixtyres,
(50. 0 npm! din AR %ﬁ&ﬁz@ﬁ—%%d@&@&‘ﬁécﬁﬁnﬁ%q L RIBRABEM BhaRE B codBinfa Wi thin S
m nutes. A solution of 5 % 1)

2- met hoxyradgs pverd washot anve vl Iy ibe riried evashdupcolreridicsdd)and nomelﬁtrf(t@smm) was

St 77 oa a0 o3 Bhe (R le TuBhs iy Pl SeTbRH) Ghisua® b RSyt oS

sol ut i diortbér pRE{i6atyn( 90. 84 mMmol ) 1, 2-di bronot etrachl oroet hane in THF (30nl)
was added dropw se. The off-white suspension was stirred at -75 Cfor 1
hour and then allowed to warmto roomtenperature. The yell ow sol uti on was
quencheg shy 3dfa@uwsﬁvﬁﬂ6hém9&a@ﬁdlﬁ@nﬂdm@&er under ice bath cooling. The
mxture was diluted with ethyl acet at e g&gﬁM% and water (30 5 m). The
aqueous! I AFEPeRRRE o XtG BB {2 Wintom leihfH iy Gt m@@éteﬁﬂpffat%i’%i?\”ﬂéé W h
HC125 %dﬁ&gdl%ﬁvﬁs@ﬁrs@igtﬂﬂ §11%36 3@@%1’1%1 reo - 3%1&03 Bhanyl-JidErigxd fact s were

1
conbi ned, dried over sodium su (Ifate tere and concentrated i n vacuo.
The cr wdEopykiRierd benayl oster iy BEF (5 ﬁ@pifbm@e biith vae resepvand! hertérepEratfisgosdd i d was

o (12 9 o AR BT S eament s 200 ke RS T ekfufws o BB 1 O1

Exanpl eDCBV@dt@?r(éﬁ'amlatNd@H B (125 ul) and finally water {0.375 ml) were added dropwise

2o oo iR B Rt B bty YRS e Vs ATRACH B B ks Soom ' Te

tithe cameundanas 156 Mxﬁ@@tv@dﬁ&ér@clﬂhr&fﬂﬁeﬁh@&ywzﬂs*dohédnfrbﬂé@ ﬁxpmatxdnyﬂh)sf@ﬁmw c
acid (caq rm?,,l an, m@%h yl di sul fi de. ng B. 3 Preparation of

2- Oycl off YoRpIHEd P %%ﬁl et et ERsTR s eceéaé? o 10056) @)prapid,). 122

2- Br omosidnd fitlef dowpo@iedsh RESE QHICVREIWG) el kyhesi'gr OBr  To a solution of 2 g
(7.434 mmol) 2-brono-4-trifluoromnethyl - ben20|c acid (CAS: 328-89-2) in 20
m DMF under nitrogen at roomtenperature, was added 1.13 g (8.177 mmol)
pot assi um car bonate and 557 ul (8.1&%3,1?3@2@ met hyl iodide. The m xture was
stirred overni ght under 25 nitrogen. The m xture was poured into water (300
m ) 25The aqueo@sepaayion siasc-Sx(ridet@epheinyh-lembthly]-pipetidine3-yBmin80 nl). The
conbi ned extracts were dried over sodigmsulfate, filtered and

HN



WO 2010/ 086251PCPEP2010/ 050551 -54- concentrated in vacuo. The crude oil
was purified on silica gel (Eluent: Heptandethyl acetate 0 to 10 % to
provide 1.75 g (83 %9 of the title conmpound as an orange oil, b ste 2: 2-C
C O ro -4WORpROg@sbli 1-benzo c acid neth | este 5 TECAESHIHPIOETH of 400 ny
(1,413 mmol ) 2-brono-4-trifluoronethyl-benzoic acid nmethyl ester , 146 ngy
(1.696 mne cycl opropyl boronic aci d,“z%. 21g (4.946 mmol) tri-potassium

phosphat e nmonohydrate, 40.9 ng gg 141 mml) tricycl ohexyl phosphine in 6 m
t ol uendn andogy, 19 the Prieadure dgprabed WY theoyeiheds ok wampieekp étetivbethe {i#e added 15.9

nmg (O. ol '#gnj_ ] . The i X1 L _ | L: 100 C
oi | batQ é 8r 4 %}s&ﬁ%ﬁ%ﬂ% ovggﬁkgﬁﬁd%gh%gﬁx%%ﬁﬁnu 25%%8%?&%5%@%31&. The
m xt ur el-fhasopbelddagnresimodmeidepds@y/ar 09. WaVeH Wwas added and the m xture
extracted with ethyl acetate. The organic | ayer was washed once with brine,
dried over sodiumsulfate, filtered and concentrated in vacuo. The crude
conpdund was purified on silica g@xafplaest: Heptane/ ethyl acetate 0 to
10%9 to provide 0.24 71 ¢ the tit cO und .as 5.yellowoil. To
a s/?Jspengi on Ofrqxgsatfpgl ¢ fggé%mmtmo)phenyﬁﬁwmetgl?gpiperi m-iﬁyl]fimiXe

2-cycl opropyl-4-trifluoronethyl-benzoic¢ acid nethyl 20 ester in 8 nm

et hanol at roomtenperature, was added)l.99 m (3.972 mmpl) 2N NaOH The
m xture was heated in a 80 C oil bat m 30 minutes. The sol ution was
cooled to roomtenperature and the ethhgrol was evaporated. The resi due was
diluted with water, acidified with 2NJHClto pH 2 and di chl oronet hane was
added. The aqueous phase was extract ed i ce with dichloronethane. The
conbi ned organi c phases were dried ogger sodiumsulfate, filtered and 25
concentrated in vacuo. The crude pr&dutf was purified on silica gel

(Et uent ; . at: t : i ) 24129 of the
1] e conmanag aoepraRe e Biikalol e MG R R MOS8 Serhety lis

2010/ 088250 RETHERZELOOBOE 3 xoFipcriBgnptacbdylc Ridpavaltdsen (immercial) and
5-Trj f 1 yar.onet.hyl.- bi phenyl - 2- ca d kA FF A mxture of 300 nyg
(0. 3o L RS b G U yi"-%%%i%%é{ dcid (CAS: 54507-44-7), 5 239
nmg (1.898 mmol) phenyl boronic acid, 302 ng (2.847 mol ) sodi um car bonat e
and 10.7 ng (0.0475 mmol) palladiglmacﬁ]gte in 4.5 nmM water was stirred at

roomtenperature for 48 hours. Th & was filtered and the filtrate

was acidified w t hpgpaVarddnlof rdBe-NILRYHE-§-t0RS pifekfdiely@imik@OM t enperature
for 30 mnutes. The solid was filtered, washed with water and dried to
provide 225 ng (89 %9 of the title conmpound as a brown solid. MS(rn/e):

264.9 (MtH ) 10 Exanple B.5 Preparati f

2- 1 sopropoxy-4-trifluoronethyl -benzoi idO To a solution of 500 ny
(2.271 nmol) 2-hydroxy-4-trifluorompthyl - benzoic acid methyl ester 15 (CAS:
345-28-8) , 209 ul (2.725 mml) 2-pro | and 706.2 ng (2.612 nmol)

tri phenyl phosphine in 6.5 nl tetrahydjofuran under nitrogen at 0C, was
added dropwi sc a solution of 575.2 g (2.498 mol) di-tert-butyl
aZO‘chaﬁrp&?&)@gétt@tHe rokelfire UELFBRYEF ﬁ’lfsls!ﬁﬁﬁbsism%xa[rﬁ;ﬁgw.p@te@\ﬁ?,‘iﬁ@tﬁws al | owed
to warmto roomtenperature and stirred for 1,5 hours. (15.9 nmmol ) 2N
NaOH wesompddediwasycpdied frera dtaxorpiperidingr lecares yiia raid eyl S0 Goporergahigud s. The
20 reactiqp m xt > extr ) i 1 .ether. The aqueous | ayer was
aci di fi&eH]%Elﬁg]@l?m%%gﬁgst%ﬁg%%ﬂfl%i\é%%@f/# %&5%0%81] Solution to pH 1. The
resulting precipitate was filtered and dried in vacuo to provide 444 ng (y:
78.8 % of the expected conpound %Xa?np%kfse solid.- M5(mle): 247.0 (MH)

20 Preparation of rac-1,2-Dimethyl-3-phenyl-piperidin-3-ylamine

HN

N

a) step 1@ 3-Hydroxy-2-methyl-piperidine-1-carboxylic acid benzyl ester




Exanpl e 13. 6 25Preparati on of

2- Met hoxy- 6- met hyl sul fanyl-4-trifluoronethyl -benzoyl chloride WO

2010/ 086251PCT/ EP2010/ 050551 -56- C A m xture of 51ng (0.191nmol)

2- met hoxyWE2H¥B8A5y | f anyl-4-trifl uoronet hyl - benzoi c PACTEF2(IENHAR e B. 2)
and 140 ul (1.92mmol) thionylchloride in toluene (0.5nl) was heated in a
80C oi|l bath for 4 hours. The sol vent*§as renmoved in vacuo to provi de the
title conpound, Exanple B.7 Preparation of

2-Ethy1-4,6-bt%%J iféyoronethyl-benzoyl chl ori de al step 1 2-E heth

- benzoi I F in anal ogy to the procedure described for the

synt hes of ex e B.l, the title conpound was prepared from
2,4-bis-trifluoraonethyl-benzoic acid (conmercial) and et hyti odi de. Exanpl e
8. 8 15PFepiutonsy [ gre OB muuddt dwmstivbripendinri-¢l ((dforanifi- ThefAzort acid - - LF
a) stepydinemi =A-1rif . t, } . d.met hyl ester
VO 201%‘%é%%?%@%%ggﬁg%%%‘%{%‘%?{a@g’q’g%sdg%‘#%&gl%@ RV (2.271 mol)

2- hydr dxigthlammief Thromomet b sthedZoi &5 moutks med Heh cededto (CCAS37345%92828) in 5
m N N-di hyl f ar i at r t emper re,..was. added 470. 8, 3. 407
ol 3 PP oY SLTRERs Ve SR GRS Sholsr i Tl R B 2. 725
mol ) nebiyémehdtoredd tHewdrrogoeds abwinudd evareight Thnmindixt wae exestddedted at 65 C

oil bath for 22 hours. 5 \Water and ethyl acetate were added. The organic
phase ﬁ%@%ﬁh@ﬁe@ﬂﬁ%@#ﬁ et Wef?ﬁﬁefg?‘é"éﬁ?cg% ﬁ%@é&%ﬁ@?&%d over

sodi um @utdndbRd if tdchermd cad peRneansatife wih VagURldnth BEreMieeAtSg of the
title conpound as a oil which was used in the next step w thout any

]| d pi nk 1 .
f ur t hersiifsaract (Eugnt: Sleptapgethykscetate: 0 t0 30 oy nievidnet0sk (M- Yo pf G #boet h
1- b@ﬂzoéoﬁqp%‘&ﬁcfias'arboﬁﬂékso&b( Mgmygg‘ez»@r_[pmyg described for the synthesis of
3 I

exanple B. 3, step 3 the title conpound was prepared from

2-di fl uoronet hoxy-4-trifluoronethyl-benzoic acid nethyl ester. M5(nie):
254.9 ( e, B. 9 Preparation of,.

2-Pyrr - Fac- 22y éh 1—?— o-DInEhA -tl‘C_c_l%OX lic leserstep 1: 2-Pyrrohd in-1

-y1-4-toronethﬁl- enzoic acid nmethyl ester
a N °

oh

To a stirred solution of 309.5 ul (3.530 mmo!) oxalyl chloride in 3 ml dichloromethane at -50 °C

15 to -60 °C was added a solution of 873 ul DMSO in 2 ml dichloromethane. The reaction mixture
was stirred for 10 minutes, after which a solution of 800 mg (3.209 mmol) 3-hydroxy-2-methyi-
piperidine-1-carboxylic acid benzyl ester in 3 ml dichloromethane was added over a period of 10
minutes, Stirring was continued for an additional 30 minutes. To this, was subsequently added
2.24 ml (16.05 mmol) tricthylamine. The reaction mixture was stirred for 15 minutes, then

20 allowed to warm to room temperature, taken in water, separated, and the aqueous layer extracted
with dichloromethane. The combined organic layers were washed twice with water, dried over
sodium sulfate, filtered and concentrated in vacuo. The crude product was purified with flagh
column chromatography on silica gel (Eluent: Heptane/ethyl acetate 0 to 40) to provide 600 mg
(76 %) of the title compound as a light yellow oil. MS(m/e): 270.2 (M+Na"),

25

c) step 3: rac-1,2-Dimethyl-3-phenyl-piperidin-3-ylamine

In analogy to the procedure described for the synthesis of example A.1 (step1-3), the title
compound was prepared from rac-2-methyi-3-oxo-piperidine-1-carboxylic acid benzyl ester and
phenylmagnesium bromide. MS(mve): 205.2 (M+H").

30



20 To 30 ng (0.0318 mmol ) Pd2dba3, 37.9 ng (0.106 mol)

2- (di cycl ohexyl phosphi no) bi phenyl and 315 ng (1.484 nrnol) potassium
phosphate tribasic under argon at roomtenperature, was_adde @ a_sol ution of
105. 2 ul WA2B¥B6HoD pyrrolidine in 5.5 m tol uene dr YSTEREREF by 300 ny
(1.06 mmol ) 2-brono-4-trifluoronethylsbenzoic acid nethyl ester (CAS:
328-89-2). The reaction mxture was Heated at 80 C overnight. The mixture
was cooled to roomtenperature 25_and &gggted wi t h di chl oronet hane. The
suspension was filtered. The filt FAHEP concentrated in WO

2010/ 086251PCTI‘:%FB&%@AQ@9&5:3-(3-5:810ru@ﬁumn-Iiiﬂetnﬁsmﬁmm@s}apnﬁnefl ed on silica
(Eluent: heptane/ethyl acetate 0 to 10% Eg provi de 88 (30.4 %9 of the
title conpound as an orange oil. NB({ 274, 3 (MHH) . b) step 2:
2-Pyrrolidin-1-yl1-4-trifluoronethyt-[ oic acid 5 In analogy to the
procedure described for the synthesis™0f exanple B.3, step 3 the title
compound was prepared from 2- pyrrol 1-y1l-4-trifluoronethyl-benzoic
acid nethyl ester. M5(me): 258.0 (M PExarrple 13.10 Preparation of

2- Cyclohexyl 4-trifluoronethyl - benzoic aC|d 10 HO a)_sm 1:

2-1 odo-, 20hrodf i/l fdhxéth%%g@f In analogy to the
y es exa .3, step 1 the 15 was

procedd

prepared fro '6do-4-trif|uoronethy| benzoic acid (CAS. 54507-44-7). e
conpound b) p 2: 2-Cycl ohexyl-4-trifluoronethyl-benzoic acid nethyl
ester To a solution of 300 ng (0.909 mMmol)

2-i odo- 4%t r%nethyl benzoic acid nethyl ester, 14.4 20 ng (0. 0455

nmo P p Cb2 and 10.6 mg (0.0545 mmmo copper (1) iodide in THF (5m
13 d( f) d ( 1) (1) iodid (5ni)

(0. 50 OrHBPR OGBS B P TP R TR R B Rk el 15 80 C and
stirredd@oxdnd Q8 fdang 58t ¢ (D8IV h@O] et beyRreb oW gy 3. Thewntiexiiyitr e was
concentrated in vacuo and di ssol ved in ethyl acetateﬁggagﬁﬁh%Fggs washed

twice WEh EerpecHen megrgrias Alrred @B #hrog M STPF AL EY Fifonate WO
2010/ 0%@&%%&" +o délng&&tg/ sQpQo 2y co%@entx%%'d‘fﬁ {/é%ﬁo anfd eRRerMhwi fufigied $8 Organic

Layer was over sodium sul fate, | tered and concentrated in vacuo.
The 16 edladuenlwas clmumafqg,ee@hm on silird g (ElEWeH@DtaWéeﬁnéh@t#% Btchidl “atoerraride 0 to 20
AN to f .t J& conpound as a light yellow oil.
NB(nieg&Hfﬁggf fﬁggﬁk %ngg&hﬁ 2519& gi. 1-4-trifluoroneth 1-benzoic acid
In analogy to the procedure descri bed for the synthesis of exanple B. 3,
r-c.redrfrom..

SLb 3 bl e somound, v b share

13. 11 Preparation of
-+l | uor onet hyl - benzoic acid In analogy to the

ester. M5(me): 271.2

procedure desgri'bed for the synthesis of exanple 8.10, the title conpound
was 15 5ﬁepa ed-d rom 2-io0do-4-trifluoronethyl-benzoic acid nethyl ester and

\ inc brom de foll owed by saponification wth sodi um hydroxi de.
(M H Exanple B.12 Preparation of

2- Oy gl oyl Miredrbdih FMRELIB LMo DEMBQuE (188800Gnmo!) methylamine (41 % in water) in |
ml dioxane was added 141 ul (1.940 mmol) formaldehyde (37 % in water) dropwise (exothermic
reaction). The mixture was stirred for 5 min and then a solution of 0.5 g (1.940 mmol) rac-4-(3-
chloro-phenyl)-4-nitro-butyric acid methyl ester in 1.5 ml dioxane was added at once. The
mixture was stirred at 65 °C for 6 h. The mixture was cooled to room temperature, ethyl acetate

20  and a saturated NaCl solution were added. Aqueous phase was extracted 2 times with ethyl
acctate. Combined organic phases were washed with a saturated NaCl solution, dried over
sodium sulfate and concentrated in vacuo. The crude product was purified with flagh column
chromatography on silica gel (Eluent: Heptanc/ethyl acetate 0 to 100 %) to provide 395 mg (76
%) of the title compound as a colorless oil. MS(m/e): 269.2 (MH+).

25



20 HO In analogy to the procedure described for the synthesis of exanple
B. 10, the titIe conpound was prepared from 2-iodo-4-trifluoronethyl-benzoic
acid neth ester and cycl obutyl zinc brom de followed by saponification
with sodi WW@%% de. MS(me): 243.0 (MH) \/\02010/6%@3 $2010/ 050551
-60- Exanple B.13 Preparation of 2-1sgpropyl-4-trifluoronethyl-benzoic acid
5 In analogy to the procedure descriBéd for the synthesis of exanple R10,

the title conpound was pr areg f om2 |odo 4- trlfluoronethyl benzoi c acid
ot hyl CHEFRA: Tatra- e QP hRTes -

O Bethy P PERER2BC s aponi f i cation with
sodi um hydr o
2, 6-Di et ho

M5(me): 231.0 (MH) Exarrple B. 14 10Preparati on of
€i fl uoronet hyl -benzoic acid HOO 00 To a solution of
sodi um de (5.66 g ,141.4 mmol) in 33 mM water and 33 m ethanol at
room t enper gtyg e under nitrogen, was added
I g y-zf-trifluororrethyl benzonitrile (CAS: 51271-36-4) (3.27 g,
14 14 mml) The reaction m xture was heated in a 90C oil bath for 15 37
hour s. Trhtresofusign of bl (A28 eopels S€behler-phsnyldd metbyiperige winstidindl-250  wat er

was ad rovi de
3.05 gq)egﬂan of ?%ﬁ%&dgﬁlgwqgﬁggg}oﬁéﬁ %%1 S?Ot ljnilh?cr %gg @E%ﬁ%&%m d (15.6
g, 130.sBrradred rporn merShebature fovalleminates.Oc umistere wist filmgalnnd wesfilaatd eds Grsdfadi se a

The r oatil b M PLPUT AP b e P gt ol By BB O s

pour ed dgife. TECo@hdc %@eﬁxisrsaﬁdrﬁéd wid the aivebbon piretab aneictcieice anthictted or gani ¢
| ayers were dried_over tered, and ? i(;&ﬁt Q‘iow de 1.51 g of
e WATE &

pr oductaceittie heirBtinsd 6%%%“@5 Wéfg dfl? PWF SRl BICE RS Bried to

provi de,1,36 fovide %rﬁgkgg%)@ﬁh@t1@@é&%%nW%é%ﬂtn?@lﬂ)v¢ 8il. Mw@em 87 g (93.7

% of the title conmpound as a white solid

B. 150 25PH&par at i on of

2- Met hoxy-6-(2,2,2-trifluoro-ethoxy)-4-trifluoromethyl-benzoic acid WO

201 o/ 08( 251PCT/ EP2010/ 050551 a) step 1
, 1p i | i

249.1 (MH). Exanple

.0a NO- O To a

sol uti of 3 tr 4;flo : rile
(CAS: 3 ?L%“‘tﬁ%g%%(’l‘%% f{ﬁ4%‘9‘W¥’1)ﬁ'égﬁg PSE‘? TEE sl 9 %%ée/lr‘f“ﬁ‘%g"é Rsbed 5. 3
m (11.49 (0=I¥07td hmol ]{‘& 5Mn8@ﬁh (Bn&mmtr)]lphm}d)elwmgthwptpmmh -2-Ofaén %anlt"i‘lam&;rr} xture
was stirred at 0OC for 1 ours the red into ice water, .stirre or 60
m ndd esma‘ﬁdeffl?f‘éa"b‘iﬁog}ﬁﬁz‘%m\ﬂg% “§b¥qﬂ@§?dn%59¢jww‘ét TIRRR WS CRPECISBIT Fwas

puri fi edqomhdfubhad EEbMAPtithPERI 3B Rr 208t DY INaFRint @0y bouI3utd) Edh@ provi de
2.24 g (79% of the title conpound as a |ight yellow solid. 10 b) step 2:
2Met hoxagetevgas2ddeds The miswrs v iBd and the FltiRse ABERGTUREAFOMEP 19 BoBgE To a
solutio .

2 ot hoty BRI O G4 Lo IRr B h e P 23 S

2,2,2- tr|fI uor oet hanol under argon at OC was added dropw se a sol ution of
81. % ng (1.246 mmol) potassi um hyds oxi 7n 600 ul water. The m xture was
ref Flixed for 2 days then cool ed t MENY oofnterrper ature and poured into ice
[ water. The rragpirating of LiREBR S MR0AESD Hehyi}-eneehangiperidiad-ylamiurcuo to
provide 112 ng (47% of the title corrpound as a white solid. M5(me): 317.2
(M+H) . o~

NH

2

a) step 1 rac-4-(4-Methoxy-nhenvh-4-nitro-butyric acid methyl ester

O/



c) step 3. 2-Methoxy-6-(2,2,2-trifluoro-ethoxy)-4-trifluoronethyl-benzoic
acid 20 In analogy to the procedure described for the synthesis of exanple
B.14, the title conpound was prepared from

2- met hox WY@ 208523 t 1 i f | uor o- et hoxy) - 4- t ri f f uor omet hyPEHERPEHIITFR | e.
M5(me): 316.9 (MH. W 2010/08625 9CDEP201O/ 050551 -62- Exanple B.16
Preparation of 2-Et hyI 3-nmethyl -4-triflTuoro nethyl- benzoyl chloride 52-

2- eth t hvl ihd T | ut
of 24 95 AT PYEbH BN ek e et AN To ki SRR B 220
t ol uenggMafq0 qg@'ﬁ%@bd}hbaﬁ 1241311@"@”)91tn|ﬂ:h6l§"yj(1)9hblﬂﬁzltpﬂ@spﬁﬂﬁ)—5 .dr ops

di nmet hylformam C he m xture was heated to 80C for 3h. Then the reaction
m xt ur @%@Wb@%@eﬂﬂﬂaﬁé@ (4{74% ormat) cpgiuFRRFLonalg- ThfaMERA AT P WBEST TR or i de,
279 9aR 740 Jk GHIbse/ Rl A rbﬂ;u%,ﬂsolmg nqlemhy% ﬁﬁazg@@o g @ioshhaiaet hane,
cooled to a solution o

2- am nmcﬁaymmmmt}mgaWeﬂse-wbcesmWSjﬁadﬁeddﬁ@hh@hmm’aMm@dadﬁe@‘ﬂﬁhlél mntur e was
allowed to stir at a e ref £ | ensi on
sl L8 b B ek SR BLE R i 8ag8 ol puf D66 ey BBRENTL 00,
ext r act&fiedatlulc®srnigght. IThet'dayﬂmra@e:haé Wa% a*maao mﬂmm etnperayan) and & Sattueyedr s wer e
dried Quer 2501, f|| ered and centrated. The crud oduc

N (- RRC it TP HgIoSocs RLHRONpIRe Pt PSSR T am de, a
| i ght Bé@ét!n@%@bdmmcﬁ aiﬁ@ﬂ; D48k vidte R3thelhwitliveib Qe Bk ARG edRda000Rd t0.0 C
Then 24.7 (340 rnrm% i onyt chloride was ‘added dr op- WI se and the
reslﬂtlcﬁgieln“yhl@t e Hugifie Ilthtﬂlﬂwwoéltm# plepmae plY ehtlli¢eattpdilsgitire for 16 h.
Then t S o5 HRVRYK 38 dict b6, Of iRAkMIBRBELRAGY 8 QlmeNEZCB 20
sol uti @%pﬁ%#etwgﬁﬁg%?ﬁ%ggeg (\)Aégvsegar at e(d ar?d extracct eg 3 tines \%\nt
tert-butyl methyl ether. The conbined organic phases were washed twice with
brine, .drjed. 2 V dn AN ated to provide the title
conpourfd 48 Feh USe but further purification.
MS(rn/ ap anza(?glytibtlﬁd\{ifroeeﬁfzre)dcsdﬁﬂae&fc@pheZ&'ynthesm of example A.6 (q‘reps 2-4), the title

2- (2 Met hox

azol® @?pogwmt 4 é@%&é%ﬁ% l@f}égﬁ 2"{ 46"1* aggtnf%l?yéﬁ“gf dISthrSOgOX

(20 mMli¥imef 22 meiexy- 4-trifl uor onet hyI phenyl) -4, 4-di net hy1- 4, 5-
di hydro- oxazole in 60 m dry THF were added at <-60 C 11.0 ml (22 mmol)

l'i thium diisopropyl ani de sol uti on EX#Mpi 8F/ hept anes /et hyl benzene and the
m xture s ! Oz I ol ution
wer e addegk‘é{azgtrérp f4l%c m}l?‘tﬂl odg%gﬁhgﬁﬁe’s gr‘gg{rwveﬂs)eﬂ%?ej?mi@m{ﬁm ¥
(exothermal, Ti < -48 O . The resul viamgn¢ i ght brown solution was stirred at
< - 50 Cfor 2.5 h then quenched with gat. aq. NH4Cl sol ution and extracted
three tines with tertbutyl nethyl ether|. The conbi ned organi c phases were
washed 3x with brine, dried over Na2SgAfiltered and evaporated: 7.002 g
yel l ow solid: which was purified by flash; chromatography on silica gel with
heptane and 5 to 10 % AcOEt over 25 m ~and hept ane/ AcOEt 90: 10 for 20 mn
10 to provide the title conpound asy ight yellow oil. MS(me): 288.12
(Mff). e)_ste p_ 3 ; 2- 2-Eth 1-3-ngth J1Nt,trifluoromethlll44aieth 1-4
5-dbp dro-oxazole To a cool ed solution of 355 ng (1.17 mmol)

2- (2-met hoxy- 3- net hyt - 4- t

4 4o meeRte o TNy SRaB BT AT RS et 1

dr op- Wi @gnpoved w%tﬁﬂi’ﬂr&i B8&m Mcti(y#4-hitrotakyrat2 Mhd? -bydomagfiesiop pidii. MS ge'csol ution
in THE. The resulting brown solution was stirred at anbient tenperature for
I h, thehlOgu@idhled with saturated aqueous NHACI sol ution (cooling with ice
bat h) and extracted three times wgfé k;outyl methyl ether. The combi ned
organi ¢ phases were washed three times with brine, dried over Na2SO4,
fil28red and evBrsoreatiog of pac-5-Fluoroe-1-methyl-3- -phenyl-piperidin-3-ylamine
2-(2-Ethyl-3-nmethyl-4-trifluoronethyl-phenyl)-4, 4-di met hyl -4, 5-di hydr o- oxaz
ole was obtained as yellowoil: M5 (ISP): 286.1 ((M4-1-1).).

di _step_ 4:.,142-Ethyl L3-nmeth 1-4-trethvl-4 5-di h dro-oxazol-3- iumi odide
25




To a solution of 837 ng (2.9 nmol)

2-(2-ethyl - 3- nethyl-4-trif|uoronethyl-phenyl)-4,4-

di met hy1--4, 5- di hydro-oxazole in 8 ml nitromethane wer m (23.5
mol ) nettYPOPBHEHe and the nixture heated in a sealegcﬁ%gﬁgw%wégc for 18h.
The brown solution was diluted with tgrt-butyl methyl ether, the suspension
filtered and the precipitate washed Wwith tert-butyl WO

2010/ 086251PCT/ EP2010/ 050551 -64- nethyl ether and dri ed.
2-(2-Ethyl-3-nmethyl -4-trifluoronethyl ienyl )-3,4,4-trinmethyl-4,5-

di hydr o- oxazol - 3-ium i odi de was obt ai as colourless solid: M5 (1SP)
300.1 (W. e) step 5: 2-Ethyl-3- n&gh 4uor onet hyl - benzoic acid 5 HO A
solution of 960 ng (2.25 nrnol) NH
2-(2-ethyl-3-nmethyl-4-trifluoronethyl -pheryl)-3, 4, 4-

trimethyl -4, 5-di hydro-oxazol -3-iumiadide in 10 mM MOH and 5 mM 20% NaOH
was heat ed to 70 C for 17h The yell oW solution was cooled to rt, MeOH

dlstlllﬁgegﬁf E%nﬁﬁ5§%§g' e di gumﬁggngonc HCl1 to pH 1 and extracted
th y ' . The conbi ned 10 organi c phases

wer e washed ce with brine, dried over Na2SO4, filtered and evapor at ed:
2- Ethyl-3- 1-4-trifluoronethyl-benzoic acid was obtai ned as yel |l ow
solid: N); 231.06 (04-Hy). s e 6. 2-Eth 3 e h 4 ifluorone h |-benzo 1
chl ori de |FF In anal ogy to the procedure described for the synthesis of
, the title conpound was prepared from

I%r E:)2¥ &PI %aqe O lthe%r%ée:'d@c”d%scrfge & E)Xlthe 5%941§oiae§hgple§§(@wép% @), the title

N- (15 6-cPhpetdydasIrghenytonphipericthybSuwyh e (CASTE2 haXyH. 64 Sreniay: 128 B (W) - 4-
20tri fl uoronet hyl - benzam de a) step 1:

(3- Hydroxy-1-net hyl - propyl )-nethyl -carbam c acid tert-butyl ester WO
2010/ 084251 BCH: BP204:6/ 050551 5-nl- 5-pHayBpisetidiblameof 2 g (19.39 mol)

3- (et hyl'am no) - I- but anol  (commerci al, CAS: 89585-18-2) in 15 n

di chl or onet ha under nitrogen at roomtenperature, was added 3.24 ni
(23.27 mmol ) \tx4 ethyl am ne. The reaction m xture was cooled to 0OC and a
solutiom@f~&6.13 g (23.27 mol) di- 5 tert-butyl dicarbonate in 5 ni

di chl or oget halle was added dropwi se. The reaction mixture was stirred at
room t efrpe atBre for 2 days, then quenched with a saturated sol ution of
sodi um bi carbonate, The organic | ayer was dried over sodiumsulfate,

filtere, ﬁ&ﬁu&mﬁ% W&E@%s’ rﬁmx@%&)pﬂﬁ}@aﬁlﬁ@ inQURI VB vk écfdh@gléi’plﬂ I b3 ca

(Etuent: heptane / ethyl acetate O0'to A)) to provide 3. g % of the
t | tlie compbwid 143V a-Bydli saliténgsin dpkane WB(SmCe)F ¢ stution viagetiyed fpei mmutc% dt 0

soI iutl 8%!_5({)[}% t% n?}kdéﬁ.rﬁ}ohw ?“)‘”’O@E’ﬁgg@@gw@ ﬁ i Qgér%ps%tﬂng%% ;Iga?bam c

aci d fj aepsﬂeﬂﬁb;iayérsdiz’ézesé ar Ioh TR wbs atdﬁedldmk:ig@leo”ﬁbﬂnawemlm@tmww Stlrrofé@tnl at 0C, f
46 5.41

A B RS R S T O B

reaCtlOQIWHF%M@@dMﬁSkQ&MQJQﬁeﬁﬁﬂﬂﬁﬂ%&@ﬂ@@i@Lwﬂﬁ?ﬁmﬂ53mhgmmamh&h®nsasﬁen3|on
was concentrated in vacuo. The residue was g}rlfled\gn SI|Iﬁg4g ent

heptlaneof/a 2 tay¥H&d selation ardralovyed tyWarg 1B QR HEMErasc- oY pigiang)et ‘title

conmpou éd\{td%@)rh@l: 15bieRBo
Met h IZ%a%EF%K$QhQ&r%&%l%thﬁg%dggggeﬁ%?ggfggﬁic aci d te?t]butlgMEZter WO

2010/ 08@2@1m@ﬁ@@@@y@lbgg@ggylfa@ﬁﬁhercd and concentrated in vacuo. The crude oil was
purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 58 mg (54 %) of the

title compound as a light yellow solid. MS(m/e): 253.2 (M+H).

20

¢) step 3: rac-5-Amino-3-fluoro-1-methyl-3-phenyl-piperidin-2-one




To a -78C solution of 304 ng (2.219 mmol ) nitronet hyl -benzene (CAS:
622-42-4) in 5 m tetrahydrofuran over nol-sieve and 1.29 ml HWA, was
added dropwise 2.91 m (4.654 mmol) n-BuLi (1.6 Min hexane After 45
m nut es AYO2M8E8623 sol uti on of 590.7 my (2.219 nmol) FEIEEZ16/050551
brono- 1 -net hyl - propyl) - net hyl -carbam ¢ acid tert-butyl ester in 1.5 mi

t et rahydrof uran over nol-sieve was added dropwi se. After 1 hour at -78C,
the reaction m xture was allowed to warmup slowy, during 2 hours, to

-15C. The m e was then cooled again to -78C and quenched with 0.75 mi
of acetic ac then with 13 m saturated amoni um chl ori de. Back to room
t enper aty t he aqueous phase was extracted two times with ethylacetate.
The conh ® organic layers were dried over sodiumsulfate, filtered and

concent®ated in vacuo. The residue was purified on silica (El uent: heptane
/| ethyl acetate 0 to 109 to provide 201 ng (28 % of the title conpound as
a col Or"I*oe§s%thoh of B@G?(@)ZEB 1%%%1)?{&(( Mﬂﬂbm firr%'ftlﬁ_yl AlnitMe shhdnymiferidmd-BfeBu 1 n

anal ogy to the procedure described for the synthesis of exanple A 22, step

4, the itjml&HE @trﬁb%ﬁwgs aigled pley dvaaely ]N]:c@jp}] (50 % in water). The mixture was stirred

Vet hyl r ter.
v i )u%&ggdg%}gyém ﬁgaxotsg%ge aiﬁ)h%n%l' %h&@»x lﬁmﬁ@ﬁ@ﬁ Iﬁ:snig&'réh frlihe DUy was
2010% oaﬁezsadam ERPOTIRY 508 5dks cmntmcdamsmmn groomled® MB&y) ¢iChedtie mo

Met hyl - nme ein 2,2 mM dioxane under argon
at rooﬁi ﬁﬁ%ﬂﬁﬁdﬁ@p gﬂﬁﬁgggg%@d%g }gnEQS mol ) fornel dehyde (37% i n
water). The mxture was stirred at roon1tenperature for 30 mnutes and then
at 65C for 4,5 hours The t , oolﬁd to roomtenperature and
di | ut e RE: By ual-me Hef Wes added. The mixture was
filtered aﬁﬂggy}QQhé pxloééd@%eedeﬁ\@ﬁ)e@%‘m /yhﬂq%ﬁQOfé'de@&LlQé (Fhe: 1egiedile Was
purified on l'ica (Eluent: heptane ethyl acetate 010 20 % to provide 76
ng (82 C%np@ﬂnct Tes nrinare fé@w@cmn@g %ﬂ%pérm%t%%l-%phenﬂmm?ﬁdé) -2-0885. 3 (MrH) .
ste 6. éngl % ﬂfﬁﬂhﬁ” H2 I n anal ogy to the procedure described for
t he syntﬁ Si xanp e A 17, step 4, the title conpound was prepared from
1, 2-Di net hyl-5-nitro-5-phenyl - piperidine NB(nie): 205.3 (M+tH). 15 g) ste
7:1-3- hen leridin-3- 1 -2- ethox % -4- trilluoronethyl -benzam de
In anal ogy to the procedure desch%@ﬂ d&l he synthesis of exanple 16, the
title conpoppeharasomdsRpasad efhoRmdthoxyil mpdthyll3-phaivepifleridiip@ivizoine 3- yl anmi ne
and 2- Met hoxy- 6-net hyl sul fanyl-4- trifluoronethyl-benzoyl chloride (Exanple
B.6). M5(nfe): 453.2 (MrH). 20 Exanple ® Preparation of
N4( 3RS, 5SR) - 1, 5- Di et hyl - 3- phenyl - pi perj=di'n- 3-y1) - 2- et hy1l- 4-
trifluoronethyl -benzam de WD 2010408§251PCT/ EP2010/ 050551 -68- I n anal ogy
to the procedure described for the synthesis of exanple 1, the title
conmpound was prepared from &
(3RS, 5SR) -1, 5- Di net hyl1- 3- phenyl - pi per1gi n- 3-yl am ne (Exanple A 20) and 2-
Et hyl-4-trifl uoromet hyl -benzoic acid (GAS: 854531-63-8). M5(nVe): 405.4
(M+HP. 5 Description of active exanpl e5i Exanpl e
1 a) step 1: rac-3-Hydroxy-1-methyl-3-nitro-5-phenyl-piperidin-2-one
rac- 2- Chl oro- N- (1- net hyl - 3- phenyl - pi peridin-3-yl)-3-trifluoronethyl -benzam
de To a sol n of 33 nmg (0.144 mml) 2-chloro-3-(trifluoromnethyl)benzoic
acid (comerckad ), 75 10 ng (0.197 mmol ) HAUT and 90 ul (0.524 mol)

mmol ) ragx] - .thyl 3- phenyl - pi peri di n-3-ylam ne (Exanple A 1) in DW (0.25
m). Th& mixtfre was stirred at roomtenperature for 22 hours. The sol vent
was removed™in vacuo. The residue was dissolved in ethyl acetate. The
sol uti oMo WasSMGSHE 8 QNAER Whrinkd [ VETsEFroplaminl i€ 8 MMIHTF Wers atidudaCe al ms.u m

carbonat e sol ution. The aqueous | ayer 5 extracted once wth et
acet at emPROIEIrBYL el Ld o lHben & hfwprs ¢ "Hrﬁvvgfj é@é‘?m%’d‘i“ﬁ’rﬁ“gﬁ‘fl% tla mipyipy 8é)réed and

conegnt s@l etk NcHAGU - 7010 ACJolﬁﬁn%an@SWﬁ@ (M\’@Zﬂ Refolfrh@d-rngiskiiga-sgel
(Eluent: Heptane/ethyl acetate 0 to to provide 27 m%?&%Z % of the

i ot
title compsupigeridn-gd-dug ghremplsi AGwter 1).in Ii/é oI i wangsidad dyopwirgT
solution was stirred at -70 °C for 45 minutes. 517 mg (1.282 mmo!l) (oxodiperoxy(pyridine) (1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone)ymolybdenum(IV)) were added portionwise at -70



20 In anal ogy to Exanple 1,

Structure Systematic Nanme Starting materials MWVWfo N 1111
F F rac- NVQ 20108865 1- 3- phenyl pi peridin-3- yl1)-2,4- ngT/ i Wﬁﬂﬁﬂonethyl
bcnzam de rac-1- Met hyl - 3-phenyl - pi pgridi n- 3- ylan1ne (Exanple Al) and 2, 4-
bi s(trifluoromethyfibenzo ic acid (cé fercial) 431.3 WO
2010/ 08%251PCT/ EP2010/ 050551 - 69- 1101F F F a

10

15

20

he mixture was stirred at ~70 °C for 1 hour and en allowed to warm to 0°C. After 1 hour
at 0 °C, the mixture was quenched with 2.5 ml of a saturated solution of sodium sulfite. Water
and ethyl acetate were added. The aqueous layer was extracted once with ethyl acetate. The
combined organic layers were dried over sodium sulfate, filtered and concentrated in vacuo. The
crude oil was purified on silica gel (Eluent: Heptane/ethy! acetate 0 to 100 %) to provide 82 mg
(51 %) of the title compound as a light brown oil. MS(m/e): 251.1 (MH~+).

b).step 2: rac-3-Methoxymethoxy-1-methyl-5-nitro-5-phenyl-piperidin-2-one

To a solution of 50mg (0.2 mmol) rac-3-hydroxy-1-methyl-5-nitro-5-phenyl-piperidin-2-one and
52 ul (0.3 mmol) N-ethyl ditsopropylamine i 1,2-dimethoxyethane were added 23 ul (0.3 mmol}
chloromethyl methyl ether at room temperature. After 1 hour, the solution was heated in a 60 °C
oil bath for 20 hours. The mixture was cooled to room temperature. 52 ul (0.3 mmol) N-ethyl
diisopropylamine and 23 ul (0.3 mmol) chloromethyl methyl ether were added. The mixture was
heated in a 60 °C oil bath for 4 hours. The solvent was removed 1 vacuo. The residue was taken
in ethyl acetate. The mixture was washed once with water. The aqueous layer was extracted once
with ethyl acetate. The combined extracts were dried over sodium sulfate, filtered and
concentrated in vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl acetate 0
to 100 %) to provide 30 mg (51 %) of the title compound as a yellow oil. MS(m/e): 295.2
(MH+).

¢) step 3: rac-5-Amino-3-methoxymethoxy-1-methyl-3-phenyl-piperidin-2-one

~conpounds 2 to 15 of the follow ng table were

prepared fromthe acid derivatives and pi peridi ne derivatives Exanpl e No.

P F



rac- 2- Brono- N- (1- net hyl - 3- phenyl - piperidin-3-y0-4- trifluoronethyl-
benzam de rac-1- Met hyl- 3- phenyl (Exanple A 1) and 2- (Exanple :
Brono-4-trifluoronmethyl- benzoic acid (CAS: 328- 89- 2%} 441, 2 IPois F
rac- 2- Et P 2N00425et hyl - 3- phenyl - pi peri di n- 3- y0- 4- FF’@P%P&?’%WWI

benzam de rac-I-Methyl-3-phenyl- pi pgj | di n-3-ylam ne (Exanple A 1) and 2-
Et hyl - 4- trifluororrethyl benzoi ¢ aci d( CAS: 854531 63- 8) 391.2 FF '--- 1IF

pl |-o-e;| é%i -ﬁﬁ%o%ydo ﬁxe@mcmdgretd'@q%ggfogh%%%gtpem g'f exampl 9 su%s ﬁytlhe title

compound was prepared from rac-3-methoxymethoxy-1-methyl-5-nitro-5-phenyl-piperidin-2-
one. MS{m/e): 265.1 (MH+).

5 d) step 4: rac-3-Mecthoxvmethoxy-1-methvi-3-phenyl-piperidin-3-vlamine

In analogy to the procedure described for the synthesis of example A.6 (steps: 4), the title
compound was prepared from rac-5-amino-3-methoxymethoxy-1-methyl-5-phenyl-piperidin-2-
one. MS{m/e): 251.2 (MH+).

10 Example A.11
Preparation of rac-3-Cyclohexyl-1-methyl-piperidin-3-ylamine

z

NH

2

a) step 1; rac-4-Cvclohexyl-4-nitro-butyric acid methyl ester

15 To a solution 0f 3.18 g (22.2 mmol) nitromethyi-cyclohexane (CAS: 2625-30-1) in 1 mi tert-
butano! and 0.12 ml 35 % benzyltrimethylammonium hydroxide in methanol warmed to 40 °C
were added 1.99 mi (22.2 mmol) methyl acrylate. The yellow mixture was stirred at 40 °C for 2
hours then diluted with water and extracted with ethyl acetate. The combined extracts were
waghed with brine, dried over sodium sulfate, filtered and evaporated. The title compound was

20 obtained in as slightly yellow oil: MS (ET): 198 (M™-MeO), 183 (M"-NO2), 151 (M-
(MeO+NO2+H)™ (100%).

b) sten 2: rac-5-Cvclohexyl-1-methyl-3-nitro-piperidin-2-one




benzam de ac-1- Met hyl- 3-phenyl - piperidin-3-ylam ne (Exanple A 1) and 2-
fluoro-4,6- bis(trifluoronethyl)benzo ¢ acid (comrercial) 449.2 6 F OF ii
--g.- 0Cl rac-2-Chloro-N(1- nethyl-3-phenyl- piperidin-3-y0-4, 6-

bi s-trif|HOLOMERRH - benzam de rac-1- Met hyl- 3- phenyl - PREEERIYPHSHA- yI ani ne
(Exanmple Al') and 2- chloro-4,6- bis(tyifluoromethyl)benzo c acid
(connercial) 465 17 U u. IL \ 0 . Yoti 41z rac-2-Brono-6- met hoxy- N- ( 1-

nmet hyl - fhen pi peri di n-3-y0- 4- trlfluoronethz -
To4.25¢ 18.5 mmol) rac-4-cyclohexyl-4-nitro-butyric acid methyl ester were added 4.56 ml

(32.5 mmol) 1,3,5-trimethythexahydro-1,3,5-triazine and the mixture heated to 100 °C for 4
hours. The reaction mixture was cooled to ambient temperature and adsorbed on silica gel which
was transferred on top of a silica gel column and purified by flash-chromatography with a

5 gradient of heptane and 10 to 75 % ethyl acetate: 2.55 g of title compound were isolated as
colourless oil: MS{mv/e): 240 (MH+).

¢).step 3: rac-5-Amine-5-cyclohexyl-1-methyi-piperidin-2-one

10 To a solution of 500 mg (2.08 mmol) rac-5-cyclohexyl-1-methyl-5-mitro-piperidin-2-one in 5 ml
methano! were added 500 mg wet Raney Nickel and the mixture stirred under a hydrogen
atmosphere at normal pressure and ambient temperature for 22 hours. Then the reaction mixture
was filtered through a Dicalite pad, the precipitate washed with methanol and the filtrate
evaporated: 452 mg title compound were obtained as colourless oil which was used without

15 purification for the next step.

d) step 4: rac- 3-Cvclohexyl-l-methvi-piperidin-3-yl-amine

To 2.06 ml of a 2.5M lithium aluminium hydride solution mn tetrahydrofuran cooled to 0 °C was
added dropwise a solution of 452 mg (2.15 mmol) rac-5-amino-5-cyclohexyl-1-methyi-

20 piperidin-2-one in 6 ml tetrahydrofuran. Then the solution was heated to 65 °C for | hour. The
turbid reaction solution was cooled with an ice bath and below 12 °C were added drop-wise 0.13
ml water, 0.32 ml 2N NaOH and further 0.19 ml water. The suspension was diluted with tert-
butyl methyl ether, dried over sodium sulfate, filtered and evaporated: 368 mg title compound
were obiained as colourless oil which was used without purification for the next step.

25

Example A.12
Preparation of rac-1-Methyl-3-(tetrahydro-pyran-4-yl)-piperidin-3-ylamine
O

=

NH



benzam de rac- 1- Met hyl- 3- phenyl - piperidin-3-ylamne (Exanple A 1) and 2-
Br onp- 6- met hoxy-4- trifluoronethyl -benzoic acid (Exanple B 1) 471.1 8 110
0 V s OF rac-2-Methoxy-6- nethylsul fanyl-N (1-nethyl-3-p-tolyl-

pi peri di nW-2)19/08625t r i f | uor onet hyl - benzani de rac- | - VetBGIIEP0IBO50551y | -

pi peridin-3-ylam ne (Exanple A 4) and_2- Met hoxy-6-nethyl sul fanyl-
4-trifluoronethyl-benzoic acid (Examjii% B.2) 453.3 9 N 1|Srac-4'-Fluoro-
bi phenyl -2- carboxylic acid (1- nmethyl -3 -phenyl- piperidin-3-yl)- am de
rac- 1- Met hyl- 3- phenyl - pi peridin-3-ylamne (Exanmple A 1) and 4'-

a) step !: 4-Nitromethyl-tetrahydro-pyran

To a stirred suspension of 1.81 g (11.8 mmol) silver nitrite in 6 ml acetonitrile in a reaction flask
5 enwrapped with aluminum foil, cooled to 0°C was added drop-wise within 5 min 1.60 g (8.93
mmol) 4-bromomethyl-tetrahydro-pyran. Stirring was then continued af ambient temperatuare for
93 h. The reaction mixture was filtered and washed thoroughly with diethyl ether. The filtrate
was mixed with silica gel and evaporated. The residue was transferred onto a silica gel column
and purified by flash-chromatography on silica gel (eluent: heptane/ethyl acetate 9:1). The title

10 compound (441 mg) was obtained as colorless oil.

b} step 2: rac-1-Methyvl-3-(tetrahydro-pyran-4-yl)-piperidin-3-ylamine
In analogy to the procedure described for the synthesis of example A.11 (steps: 1-4), the title
compound was prepared from 4-nitromethyl-tetrahydro-pyran.
15
Example A.13

Preparation of rac-1,3-Dimethyl-piperidin-3-ylamine dihydrochloride
\U,NH2
2HCH
a) step 1: rac-3-Isocyanato-3-methyl-pineridine- 1 -carboxvlic acid tert-buty] ester

o Q
=7
%OLUN
20

To a suspension of 727 mg (3.0 mmol) rac-3-methyl-piperidine-1,3-dicarboxylic acid 1-tert-
butyl ester (CAS: 534602-47-6) in § ml toluene was added at ambient temperature 0.42 ml (3.0

mmol) tricthylamine. To the resulting solution was added under stirring 0.72 mi (3.3 mmol)
diphenylphosphoryl azide and the mixture heated to 90 °C (gas evolution) for 90 min. The
25 reaction mixture was poured onto iced water and extracted 3 times with tert-butyl methyl ether.

The combined extracts were washed with brine, dried over sodium sulfate, filtered and



f I uor obi phenyl-2- carboxylic acid (comrercial) 389.1 WO
2010/ 086251PCT/ EP2010/ 050551 -70- 10 O N rac-N-(1- Met hyl -

phenyl - pi peridin-3- yl)-2-pyridin-3-yl- benzam de rac I\/Eth phenyl -
pi peri di H€%2 fafttHe (Exanple Al) and 2- pyrid-3-yl- beﬁ’% ]émé&%?i%l

(commerci al ) 372 2 11 0 00--- NI1OF i, rac-N-(1,2- D methyl-3-phenyl -
pi peridin-3-yl)-2- net hoxy 6- net hyls&ffanyl 4- trifluororret hyl - benzam de

rac-1, 2-Di neth hen m
Met hoxﬁV@OF?éqché %%‘ﬁqlef (g: Kn(h\?xg{) Ei?tfﬁﬁllﬁ%{r] aésﬁggfﬁ weHga&%ﬁ@HBl was uqe wafﬂout

purification in the next step. MS(m/e): 240 (M).

b) step 2: rac-3-Amino-3-methyl-piperidine-1-carboxylic acid teri-butyl ester

@]
74 J\ dNH
O N
)

To a solution of §12 mg (3.38 mmol) rac-3-isocyanato-3-methyl-piperidine-1-carboxylic acid

tert-butyl ester in 17 ml THF were added 16.9 ml 2N NaOH and the emulsion stirred vigorously
at ambient temperature for 20 h. The emulsion was diluted with tert-butyl methyl ether and
extracted three times. The combined extracts were washed with brine to neutral pH, dried over

10 sodium sulfate, filtered and evaporated. The crude product was purified by column
chromatography on silica gel with a gradient of heptane and 10 to 100 % ethyl acetate then with
cthyl acetate/McOH provided the title compound: 232 mg colourless oil which crystallized at
ambient temperature MS(m/e): 215.2 (M+H).

15 ¢) step 3: rac-1,3-Dimethyl-piperidin-3-vlamine dihydrochloride

To 3.15 ml 1M lithium aluminium hydride in THF was added at 5-10 °C drop-wise a solution of
225 mg (1.05 mmol) rac-3-amino-3-methyl-piperidine-1-carboxylic acid tert-butyl ester in 4 ml
dry THF. The reaction mixture was heated to 65 °C for 1h. The turbid reaction solution was
cooled with an ice bath and below 12 °C, were added drop-wise 0.13 ml water, 0.32 ml 2N

20 NaOH and further 0.19 ml water. The suspension was diluted with tert-butyl methyl cther, dried
over sodium sulfate, filiered and acidified with 2N HCI in diethy! ether. Evaporation provided
210 mg of the title compound as a colourless semisofid. MS(mv/e): 129.3 (M-+H).

Example A.14
25 Preparation of rac-3-(2,4-Difluorophenyl)-1-methyl-piperidin-3-ylamine
F

Z

NH,



acid (Example B.2) 453.2 12 0 c Sh N...,,p- rac-2-Ethoxy-N(1-
met hyl - 3- phenyl - pi peri di n-3-y1) - 4- trlfluoronethyl benzam de

rac- 1- Met h henyl - pi peridin-3-ylam ne (Exanple A = e

Et hoxy- 4‘Y$prﬁgﬁﬁnethyl benzoi ¢ acid (CAS: 334018- QB&%$§Q%W&%&&3 NN
14 411F o rac-2-Cycl opropyl - N-(1-rmethyl-3- Phenyl-piperidin-3- yl)-4-
trifluoromethyl- benzam de rac-1-M ethyl -3-p henyl - piperidin-3-ylam ne

( Eé? ! eaxgdo]gg tg the proce&;g ldgqgngcpdy tjdr ﬁxe gyntilgsmuoqreggrgéihyl A6 @@nz | E), i itftj[e( Exanpl e
compound was prepared from 2,4-difluoro-1-nitromethyl-benzene.
Example A.18
Preparation of rac-3-(2-Fluoro-phenyl)-1-methyl-piperidin-3-ylamine

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the fitle
compound was prepared from 1-fluoro-2-nitromethyl-benzene.
Example A.16

10 Preparation of rac-3-(2,5-Difluoro-phenyl)-1-methyl-piperidin-3-ylamine
F

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title
compound was prepared from 1,4-Difluoro-2-nitromethyl-benzene.

15
Example A.17

Preparation of rac-1-Methyl-1,4,5,6-tetrahydro-2H-[3,4'|bipyridinyl-3-ylamine

20 a) step 1: rac-1-Methyl-3-nitro-2.3.4.5-tetrahydro-1H-[3,4'lbipyridinyl-6-one




W40 F o rac-5- Trifluoronethyl - bi phenyl-2- carboxylic acid (1-
nmet hy1l- 3- phenyl - piperidin-3-yl)- amde pip rac-1-Mthyl-3-p
- Met hyl - 3- phenyl - (Exanple A']) 1) and 5- Trifluoroneth¥l-bi henyl -
2- car boxy¥¢ 211483635 Exanpl e B.4) 439.4 15 || oo || pF r’éE-’E?%"é@???B‘pyBoxy-N
(1-methyl -3-phenyl - piperidin-3-y|)-@% trifluoromethyl- benzam de rac-1
- Met hy1- 3- phenyl - pi peridin-3-yl am ne (Exanple A 1) and 2- | sopropoxy- 4-
trifluoronethyl-benzoic acid (Exanple B.5) 421.2 Exanple 16
rac-2- Methoxy-N-(i -nethyl-3-p henyl-piperid in-3-yl)-4,6-bis-trillu
or onet rl‘r)/ﬁﬁalc%%rlg el Prol@ dudB2008 8868 3362040010 306 bdeps:7112), theT@lea sol ution
of 205 ng (I.077 mol) rac-l;nethyl-31£hen | - pi.peridin-3-ylam ne (Exanple
A 1) andmaagduyaseeerasd Sempd-pioQustiylpyidiey %Wﬁglfﬁ-%ﬂ‘n di chl or onet hane
(2.5 M) was added dropwi se a solution of 430 nmg (1.4 rnnol)
2- met hoxy-4, 6-bi s-trifluoronethyl -benzoyt chloride

5 b)step 2: rac-1-Methyl-3-nitro-2.3.4,5-tetrahydro-TH-[3.4"Tbipyridinyl-6-thione

S
To a solution of 125 mg (0.531 mmol) rac-1-Methyl-3-nitro-2,3,4,3-tetrahydro-1H-
[3,4'Ibipyridinyl-6-one in 2.5 ml toluene were added 240 mg (0.584 mmol) Lawesson reagent.
10 The suspension was heated in a 80°C oil bath for 30 minutes. The mixture was concentrated in
vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to

provide 105 mg (79 %) of the title compound as a light yellow solid. MS(m/e): 252.1 (M+H).

¢} step 3: rac-1-Methyl-3-nitro-1.2,3.4,5,6-hexahydro-[3.4'[bipyridinyl

15

N\
P

N NO,
To a solution of 105 mg (0.418mmol) rac-1-Methyl-3-nitro-2,3,4,5-tetrahydro-1H-
13,4"Tbipyridinyl-6-thione in 2.1 ml methanol was added 144 mg (3.8 mmol) NaBH.. The ‘
mixture was stirred at room temperature for 20 minutes. Water (1.0 ml) was added. The mixture

20 was stirred for 1 hour. The methanol was removed in vacuo. The residue was diluted with water
and extracted 3 times with dichloromethane. The combined extracts were dried over sodium
sulfate, filtered and concentrated in vacuo. The crude oil was purified on silica gel (Eluent:
Heptane/ethyl acetate 0 to 100 %) to provide 53 mg (57 %) of the title compound as a yellow oil.
MS(m/e); 222.3 (M+H).

25 d) step 4: rac-1-Methyl-1,4,5.6-tetrahydro-2H-[3.4']bipyridinyl-3-ylamine
To a 0°C cooled solution of 52 mg (0.235 mmol) rac-1-Methyl-3-nitro-1,2,3,4,5,6-hexahydro-
[3,4'Tbipyridinyl in 2.0 ml THF were added 150 ul of Raney Nickel (50% in water). The mixture




5 (CAS: 886503-47-5) in dichloronethane (2.0 nl) at roomtenperature. The
m xture was stirred at roomtenperature for 16 hours. The sol vent was
renoved i n vacuo. The crude product was purified on silica gel (Eluent:
Hept ane/ S¥YAYPL0483flate 0 to 100 % to provide 340 mg (ESTEFZRIOPFRE title
compound as a light yellow foam M (yjfe): M5(me): 461.4 (MtH). 10 In
anal ogy to Exanple 16, conpounds 17 0 28 of the follow ng table were

prepared fromthe acyl chloride derivatiyes a pi per.i di derivatives:
Do NovaS S G Sy < PRt ALY | P il G PSS SESaAa Ty 17 0
Niths @hddtt whl cdSatdacd-ihvaRb & probkie 33 n@%ByAa)-&tr&hgmwbmggmr@eiqIadiﬁm 3-y0-
benzam de rac-1- Met hyl-3-pheny - piperidin-3-ylamne (Exanple A 1) and 2, 4-
di chl ormeldrepdoyib(reh): ofd CAS: 98499-66-2) 363.1 18 0 NO F F F oo7
rac- 2- Met hoxy- N-(1- nethyl - 3- phenyl - pi peridin-3-y0-6- nethyl sul fanyl-4-
trifluoronethyl- benzam de

5 Example A.18

Preparation of rac- 1-Methyl-1,4,5,6-tetrahydro-2H-[3,3'| bipyridinyl-3-ylamine

N
=

NH,

a) step 1: rac-1-Methyl-3-nitro-2.3.4.5-tetrahydro-1H-[3.3 Tbipyridinyl-6-one

In analogy to the procedure described for the synthesis of example A.7 (steps: 1-2), the title
compound wasg prepared from 3-nitromethyl-pyridine (CAS: 69966-29-6).

15  b)step 2: rac- I-Methvl-1.4.3.6-tetrahydro-2H-[3.3"bipyridinyl-3-viamine

In analogy to the procedure described for the synthesis of example A.17 (steps: 2-4), the title
compound was prepared from rac-1-Methyl-3-nitro-2,3,4, 5-tetrahydro-1H-[ 3,3'bipyridinyl-6-

one

20 Example A.19
Preparation of (3RS,58R)-5-Methoxy-1-methyl-3-phenyl-piperidin-3-ylamine

~
N

o

~

a) step 1: {3SR,5RS8)-3-Methoxv-1-methvl-5-nitro-5-phenvl-piperidin-2-one




rac-1- Met hyl-3-phenyl - piperidin-3-ylam ne (Exanple A) and 2- ,
Met hoxy- 6- nmet hyl sul fanyl - 4-trifluoronethyl -benzoyl chloride (Exanple B.6)
439.4 19 U U u_ 0 Oto- zx al/ rac-N(1-Methyl-3- phenyl -piperidin-3-yl)-
- 2-met hy| SUPRERPHICEL trifl uoromet hyl - benzami de rac-l-ﬁ@%ﬁﬁﬁﬂgmﬁﬁ%nyl-

pi peri di n-3-yl am ne (Exanple A 1) and, 2- Methyl sul fanyl-4- trifluoronethyl-
benzoyl chloride (CAS: 956830-68-5) .3 WD 2010/ 086251PCT/ EP2010/ 050551
-72- 20 10 40F F rac-2-Methyl-N-(1- nethyl-3-phenyl- piperidin-3-yl)-4-
trifluoronethyl -

A solution of 1,15 g (4.595 mmol) rac-3-Hydroxy-1-methyl-5-nitro-5-phenyl-piperidin-2-one
{example A.10, step 1) in 11.5 ml DMF was cooled to 0°C. 220 mg (5.514 mmol) NaH (60% i

5 oil) was added. The temperature rose to 3°C. The mixture was stirred at 0°C for 15 minutes. 430
ul (6.893 mmeol) iodomethane was added and the mixture was stirred at 0°C for 30 minutes. 6.5
ml water was added and the solvent was removed in vacuo. The residue was taken in ethyl
acetate, The solution was washed twice with water, The washings were reextracted once with
ethyl acetate.

10  The combined extracts were dried over sodium sulfate, filtered and concentrated in vacuo. The

crude oil was purified on silica ge! (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 500 mg
(42 %) of the title compound as a light brown solid. MS(m/e): 265.1 (M+H).
b) step 2: (3SR, 5RS)-5-Aming-3-methoxy-1-methyl-S-phenyl-piperidin-2-one

15 O
In analogy to the procedure described for the synthesis of example A.17 (steps: 4), the title
compound was prepared from (3SR,5RS)-3-Methoxy-1-methyl-5-nitro-5-phenyl-piperidin-2-
one.
¢c) step 3: (3RS.58R)-5-Methoxy-1-methyl-3-phenyl-piperidin-3-ylamine

20

In analogy to the procedure described for the synthesis of example A.6 (steps: 4), the title
compound was prepared from (3SR,5RS)-5-Amino-3-methoxy-1-methyl-3-phenyl-piperidin-2-
one
Example A.20
25 Preparation of (3RS,55R)-1,5-Dimethyl-3-phenyl-piperidin-3-ylamine



benzam de rac- 1- Met hyl- 3- phenyl - piperidin-3-ylamne (Exanple A 1) and 2-
Met hyl -4-trifluoronethyl - benzoyl chloride (CAS. 98499-66-2) 377.3 21 71.
rac-2- Chl oro-N-(1- nmethyl -3 -phenyl- piperidin-3-yl1l)-5- trifluoronethyl -
benzam deWPaBLO[034EL hy1- 3- phenyl - pi peri di n-3-yl am ne (PET&PPIOINEF. and 2-
Chloro-5-trifluoronethyl- benzoyl chloride (CAS: 657-05-6) 397.2 22 NIP
rac- Napht hal ene-1- carboxylic acid (I4Lnethyl-3-phenyl-

pi peridin-3-yl)-am de rac-1- Met hyl- 3-phenyl - piperidin-3-ylam ne (Exanpl e

A. 1) and 1- Naphthoyl chloride (connﬁ[fffl) 345.3 23
~ :

a) step 1: (3SR,5RS)-1.3-Dimethyl-3-nitro-3-phenyl-piperidin-2-one

To a solution of 1.6ml (11.1mmol) diisopropylamine in 40ml THF were added 7ml (11.Immol)
of a 1.6M n-Buli solution in hexane at -5°C. The solution was stirred for 15 minutes at 0°C and
then cooled to -70°C. A solution of 2 g (8.538 mmol) rac-1-methyl-5-nitro-5-phenyl-piperidin-2-
one (example A9, stepl) in 20 ml THF was added dropwise. The brown solution was stirred at -

10 70°C for 45 minutes. 63%ul (10.25mmol) methyliodide in THF (8ml) were added dropwise at -
70°C. The mixture was stirred at -70°C for 1 hour and then allowed to warm to 0°C. After 30
minutes at 0°C, the mixture was quenched with 30 ml of a 20% NH4Cl solution. Water and ethyl
acetate were added. The aqueous layer was extracted once with ethyl acetate, The combined
organic phases were dried over sodium sulfate, filtered and concentrated in vacuo. The crude

15 product was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 1.72¢g
(81 %) of the title compound as a yellow oil. MS(m/e): 249.2 (M+H)

by sten 2: (ASR.5RS)-5-Amino-1,3-dimethvi-5-phenyl-pieridin-2-one

~ :
O :

20 In analogy to the procedure described for the synthesis of example A.17, step 4, the title

compound was prepared from (3S8R,5RS}-1,3-Dimethyl-3-nitro-3-phenyl-piperidin-2-one.
MS(m/e): 202.2 (M-NH2)



\o O \v_iff rac-4-Fluoro-2- nethoxy-6-nethyl-N (I-nethyl-3-phenyl -

pi peridin-3-yl)- benzam de rac-1-Methyl- 3-phenyl - piperidin-3-ylam ne
(Exanple A.1) and 4- Fluoro-2-nethoxy-6- mnethyl-benzoyl chloride (CAS:
960531- 76WOAI098@5Y 24 LLL. Wr u_ O zr rac-2- Met hy ROURPRO10/650551

met hyl - 3- phenyl - piperidin-3-yl)-4,6-bjs- trifluoronethyl- benzam de
rac- 1- Met hyl- 3- phenyl - pi peridin-3-yl"ami ne (anp anple A 1) and 2-
trifluoronethyl-benzoyl chloride (CAS: 895580-42- 4) 4454 25 01 FF O F

¢) step 3: {3RS.35R)-1,3-Dimethvl-3-phenvl-nineridin-3-vlamine

In analogy to the procedure described for the synthesis of example A.6, step 4, the title
compound was prepared from (3SR,5RS)-5-Amino-1,3-dimethyl-5-phenyl-piperidin-2-one.
5  MS(m/e): 205.3 (M+H).

Example A.21

Preparation of rac-1,5,5-Trimethy}-3-phenyl-piperidin-3-ylamine

NH,

10 a) step 1: 1,3.3-Trimethyl-5-nitro-3-phenyl-piperidin-2-one

To a solution of 170.7 ul (1.208 mmol) ditsepropylamine in 4ml THF were added 755 ut
(1.208mmol) of a 1.6M n-Buli solution in hexane at -5°C. The solution was stirred for 15

15 munutes at 0°C and then cooled to -70°C. Then 300ul HMPA was added. A solution of 200 mg
(0.805mmol) (3SR,5RS)-1,3-dimethyl-5-nitro-53-phenyl-piperidin-2-one (example A.20, step a)
in 2 ml THF was added dropwise. The brown solution was stirred at -70°C for 45 minutes. 151ul
(2.415 mmol) methyliodide in THF (1ml) were added dropwise at -70°C. The mixture was
stirred at -70°C for 1 hour and then allowed to warm to 0°C. After 1 hour at 0°C, the mixture

20 was quenched with 7 ml of a 20% NH4Cl solution. Water and ethyl acetate were added. The
aqueous layer was extracted once with ethyl acetate. The combined organic phases were dried
over sodium sulfate, filtered and concentrated in vacuo. The crude product was purified on silica
gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 131 mg (62 %) of the titie compound
as a yellow oil. MS(mv/e): 263.2 (M+H).

25

b) step 2: rac-1.5.5-Trimethyl-3-phenvl-piperidin-3-ylamine




F rac-2-Ethyl -N-(1- nethyl-3-phenyl - piperidin-3-yl)-4,6-Dbis-
trifluoronethyl- benzam de rac-1-Met hyl-3-phenyl - piperidin-3-ylamne
(Exanmple A 1) and 2-Ethyl- 4,6-bis-trifluoronethyl- benzoyl chloride

( Exanpl e WOZMUSRsE WO 2010/ 086251PCT/ EP2010/ 050551 -PRI/ER2BI0/08)S5Li - U_

u- u- - rac-N[3-(4-Fluoro- phenyl)-1-npethyl- piperidin-3-yl]-2-
nmet hoxy-4, 6-bis- trifluoronethyl - ber?#mi de rac- 3- (4- Fl uor o- phenyl ) - 1-
met hyl - pi peri di n-3-ylam ne (Exanple A 2) and 2- Methoxy-4, 6-bis-
trif | udporEpyo-thepragdduesticsribge fraasyndges0Bexamplesy. 20, Mep12-3, the title

compound was prepared from 1,3,3-Trimethyl-5-nitro-5-phenyl-piperidin-2-one. MS(m/e): 219.4
(M+H).

5 Example A.22
Preparation of rac-1,6,6-Trimethyl-3-phenyl-piperidin-3-ylamine

NH,

a) step 1: 5-Amino-1-methyl-5-phenyl-piperidin-2-one

N

NH,
10 ©
In analogy to the procedure described for the synthesis of example A.6, step 3, the title
compound was prepared from 1-Methyl-5-nitro-5-phenyl-piperidin-2-one (example A.9, step1).
MS(m/e): 205.2 (M+H),

b) step 2: (1-Methyl-6-ox0-3-phenyl-piperidin-3-yl)-carbamic acid tert-butyl ester

15

W
O i H O><
To a solution of 1.5 g (7.35 mmol) 5-Amino-1-methyl-5-phenyl-piperidin-2-one in 30 ml THF
under nitrogen at room temperature, were added 2.1 ml (14.7 mmol) tricthylamine. A solution of
3.24 g (14.7 mmol) di-tert-butyl dicarbonate in 15 ml THF was added dropwise. The reaction

20 mixture was stirred in a 55°C oil bath for 7 hours and then at room temperature overnight.
100 ml water was added. The mixture was extracted 3 times with ethyl acetate. The combined
organic phases were dried over sodium sulfate, filtered and concenirated in vacuo. The crude
product was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 1.21 ¢
(54%) of the title compound as a yellow oil. MS(m/e): 305.3 (M+H).

0



27 oN O ...- O1F rac-N-[3-(4-Fluoro- phenyl)-1-methyt-

pi peridin-3-yl]-2- methoxy-6- methylsulfanyl-4- trifl uororret hyI benzam' de
rac- 3- (4- Fl uor o- phenyl)-1- nethyl-pip eridin-3-ylam ne r’%) A 2) and 2-
Met hoxy- GVEraeigsestl f anyl - 4-trifl uor orret hyl - benzoyl chf F?%?é EBAnpl e B1)
457.2 28 N 110 a o s 0.- F F Frac-N (4- Chl oro- phenyl)-1-nethyl -

pi peridin-3-yl]-2- nethoxy-6- trifld 4romet hyI benzam de

rac- 3- (4- Chl or o- phenyl )-1- nethyl - pi peri di n-3-yl arni ne

¢) step 3: (1.6.6-Trimethyl-3-phenyl-piperidin-3-yi)-carbamic acid tert-butyl ester

- 0
N NJLOX
N

A solution of 61 mg (0.2 mmol) (1-Methyi-6-oxo-3-phenyl-piperidin-3-yl)-carbamic acid tert-

5 butyl ester in 2 ml THF was cooled to -20°C. 48 mg (0.2 mmol) Zirconium (I'V) chloride were
added at once. The temperature rose to -12°C. The mixture was stirred at -10°C for 30 minutes.
460 ul (1.2 mmol) of a 3M methylmagnesium bromide solution in ether was added dropwise
maintaining the temperature below -10°C. After 10 minutes the mixture was allowed to warm to
room temperature. After 2 hours the mixture was cooled in an ice bath and quenched with 2 m]

10 ofa saturated NH4CI solution. Ethyl acetate and water were added. The organic layer was

separated and thé aqueous layer was extracted twice with ethyl acetate. The combined organic
phases were dried over sodium sulfate, filtered and concentrated in vacuo to provide 50 mg

(80%) of the title compound as a yellow oil. MS(m/e): 319.3 (M+H).

15 d)step 4; rac-1.6.6-Trimethvl-3-phenyl-piperidin-3-ylamime

To a solution of 50 mg (0.157 mmol) (1,6,6-Trimethyl-3-phenyl-piperidin-3-yl)-carbamic acid
tert-butyl ester in 0.3 ml dioxane was added 0.39 ml (1.57 mmol) of a 4M HCI solution
dioxane at room temperature. After 30 minutes 0.3 ml methanol was added to dissolve the
product. The mixture was stirred at room temperature for 5 hours. The solvent was removed in

20  vacuo. The residue was dissolved in water. The aqueous layer was extracted twice with ethyl
acetate and then basified with a 2M sodium carbonate solution. The aqueous layer was extracted
3 times with dichloromethane. The combined organic phases were dried over sodium sulfate,
filtered and concentrated in vacuo to provide 22 mg (64%) of the title compound as a brown oil.
MS(m/e): 219.4 (M+H).

25 Example A.23

Preparation of rac-3-(3-Bromo-phenyl)-1-methyl-piperidin-3-ylamine
Br

NH,

a) step 1: rac-3-(3-Bromo-phenyl)-1-methyl-3-nitro-piperidine




(Exampl e A 3) and 2- Met hoxy-6-net hyl sul fanyl - 4-trifl uoronethyl-benzoyl
chloride (Exanple BlI) 473.3 Exanpl e 29

rae- 2- Met hoxy- N- ( 3- phenyl - pi peridin-3-yl)-4,6-bis-trifluoronethyl-benzam de
5 a) stepV®elidseifino- 3- p_henyl - Ti peri di ne- 1- car boxyli BCHEFHBEARY | ester

To a refluxing solution of 500 ng (1.486 nmol)

rac- 3-azi do- 3- phenyl - pi peri di ne- 1- carboxyli ¢ acid benzyl ester (exanple A
1, step 2) and 281 ng (7.43 mol) NaBH4 in THF (5nl) was added dropw se 2.0
m et hanol over 1.5 hour. The m xture was refluxed for another hour and 10
then stirred roomtenperature overnight. Another 114 ng (3 nmo |) NaBH4
wer e added & Hgr m xture was refluxed for 2 hours. The m xture was cool ed
in an ice ba and acidified with HCLIN. The m xture was basifled with 1IN
NaOH andNext acted three tines with ethyl acetate. The conbined extracts
were driedover’ sodiumsulfate, filtered and concentrated in vacuo. The WO

2010/ 086251PCT/ EP2010/ 050551, - 74- crud roduct s . purified on silica gel

(El uent® a%ﬁﬁé‘}f&fﬁ%ﬂdm&ééﬁca%g orits sng@ S?c?xﬁ?‘ﬁ‘\\‘?’?‘db"}?ﬁtfalfﬁgqﬁfﬁ‘e% of the

title %Qﬁ\gmgv%%ré}oa%lfﬁfﬂ E35010b 13- nitMEnét ez WB(OAS RS 43113 H6) MBkdhie):  b)
C_ -

step 2: ‘ (2- Met hoxy-4 6-bis-tr
uor oiret39B-(bErboy| anmi no) - 3- phenyl - pi peri dine-1- 5 carboxylic acid benzyl

ester peshihbed.for the synthesis of exanple
16, rom

P .
rac- 3- am no- 3- phenyl - pi peri di ne-1-carboxylic acid benzyl ester and
2-rnet hoxy4, 6-hbis-trifluoronethyl-benzoyl chloride (CAS: 886503-47-5). 10
3. c-2-Metho 3. heneridin-3- 1 -4,6-bis-trifluoronethyl-benzam de To a
sol ution of (0.767 mmol ) rac- 3-(2-nethoxy-4,6-bis-trifluoronethyl-
benzoyl anj - 3- phenyl - pi peridine- |-carboxylic acid benzyl ester in
nmet hanol Wt,) were added 44ng Pd/C 10 % The m xture was stirred under
an hydrog at nrosphere at room 15 tenperature for 1.5 hour. The apparatus
was purged with argon., The cat 3| . i 4q.ate was
concent PAPHEASY 1§ t@%@ﬁ gty %r‘; %%%é&@@eoé%ﬁ%e% éé&‘%@\ giocﬁg ? h%é}te% ’ Hééh%o npound as a
whi e foafoudSyn @ pardidifon rdoha-H) Bromoapiphpl)-30methyl-3-nitro-piperidine
20rae- N- ( 1- Et hyl - 3- phenyl - pi peri di n- 3- y0- 2- net hoxy- 4, 6- bi s-M f | uor onet hyl -
benzani&é§h$@:é&§gﬂﬁfﬁgn of 25.mg (0.056 rnnol)
rac- 2- met hoxy- N- ( 3- phenyl - pi peri di n-3-y1)-4, 6-bis-
trifluoronethyl-benzamde in 0.25 m dichloronethane were added 19. 7 ul
(0.112mmol ) N 25 et hyl dii sopr opyEanRE A8 finally 6.0 ul (0.0728 mmol)
i odoet hane. i QN 23S LLg L &RRRA-pl Faid-iagdnbours. The
sol vent masP}g%%%gdpﬁkggggggﬁﬁ%ﬁgi?ﬁggép%?ggﬁkt maiﬁf%o 2010/ 086251PCT/ EP
010/ 050551 - 75-

cl
N NH,

15

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title

compound was prepared from 2-chloro-4-fluoro-1-nitromethyl-benzene.

20 Exampie A.Z5

Preparation of rac-3-(5-Chloro-2-fluoro-phenyl)-1-methyl-piperidin-3-vlamine
cl



purified on silica gel (Fluent: Heptane/ethyl acetate 0 to 100% to provide
15 ng (58 %9 of the title conpound as a colorless oil. M5(me): 475.2
(M-H. Exanple 31

5r ae- N- ( 1IWPSBWO8EY1 - 3- phenyl - pi peri di n- 3- 34) - 2- net hox PEAEE2YPAIO63 | | uor omet
hyl - benzam de To a solution of 35. 7 (0.08 mmol)

rac- 2- net hoxy- N- ( 3- phenyl - pi peri di n- 3 /1) -4, 6-bi strifluoronethyl -benzam de
i n nmet hanol were added 28 ul (0.48 nunol) acetic acid, 59 ul (0.8 10 nmol)
acetone and finally 30 ng (0.4 mmol) sodi um cyanobor ohydride. The m xture
was St ith e AL to RO LIRS for Ve qﬂmﬁ&@é%«! SF exht 1&@6@% nas weagrved in
vacuo. The résidue was taken in ethyl acetate. The m xture was washed once
wi th a coNpNarCHvasaireparasinforo Adélanb t hlwoae-erutsgmactaidens@pe.h bri ne. The aqueous

| ayer was extracted once with ethﬁ#:ﬁﬁﬁtai The conbi ned organic |ayers
were dried over sodiumsulfate PEFE4 and concentrated in vacuo. The
crudg pr oduBtepaastichbofpac-i {Mediybh (Bidifheaogethyl-Bheaedtpipbiddnadiplaotiig| acet at e
0O to 100% to provide 33 ng (85 % of thecgltle conmpound as a white foam
MS(me): 489.4 (MtH). In analogy to € 31, conpounds 32 to 34 of the
followng table were prepared fromr
met hoxy- N- ( 3- phenyl - pi peri di n-3-yl) -
carbonyl 20 derivatives: 25 WD 2010/ ( 251PET/ EP2010/ 050551 - 76- Expl
Structure Systematic Nane Starting erials O MWfound (M) No. 32 111
1 110 0 F F F rac-N-(1-Cycl opent y1-3- phenyl-piperidin-3-y1l)-2-

nct hoxy-4' 6-bis- ifluoronethyl-benzam de

-bis-trifluoronethyl-benzanide and

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title
compound was prepared from [-Nitromethyl-3-trifluoromethyl-benzene.
10
Example A.27
Preparation of rac-1-Methyl-3-(3-trifluoromethoxy-phenylj-piperidin-3-ylamine

O%F

F

Z

NH,

15 In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title

compound was prepared from 1-Nitromethyl-3-trifluoromethoxy-benzene.

Example A.28
Preparation of rac-3-(3-Methoxy-phenyl)-1-methyl-piperidin-3-ylamine

o<

=z

NH,

20

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title

compound was prepared from 1-Methoxy-3-nitromethyl-benzene.



cycl opentanone 515.5 33 O NHSI O Q/cl opropyl met hy1- 3-

phenyl - pi peridi n-3-y1)-2- nethoxy-4, 6-bis- rifluoronethyl-bcnzam de

cycl opropanecar boxal dchyde 501. 3 34 ONIS NAs 0 1111" ac- 2- Met hoxy- N43-
pheny1- 19 &tipasgdl o- pyran- 4- 34) - pi peri di n-3-yl k 4, GPSF@PW?"ﬁ"ﬁr’Hr orret hyl -
benzam de tetrahydro-4H pyran- 4-one ;731 3 The exarrpl es 35-38 have been
prepared by separation of the racem c'aterial by chiral HPLC. Expl. No.

Structure Systematic Nane StartlnE(? racemzc9 material Retention tine
xample

Preparation of rac-3-(3-Difluoromethoxy-phenyl)-1-methyl-piperidin-3-ylamine

Y

F

F

N NH,

5 Inanalogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title

compound was prepared from 1-Difluoromethoxy-3-nitromethyl-benzene

Example A.30
Preparation of rac-3-(3-Fluoro-phenyl)-1-methyl-piperidin-3-ylamine
F

10

In analogy to the procedure described for the synthesis of example A6 (steps: 1-4), the title
compound was prepared from 1-Fluoro-3-nitromethyl-benzene.
Example A.31
15 Preparation of rac-3-(3-Chloro-4-fiuoro-phenyl}-1-methyl-piperidin-3-ylamine

F
Ci

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title
compound was prepared from 2-Chlore-1-fluoro-4-nitromethyl-benzene.
20 Example A.32
Preparation of rac-3-(3,4-Difluoro-phenyl)-1-methyl-piperidin-3-ylamine



(mn.)* , MWfound (MN 35 00- * Z=1 2-Methoxy-N-((S)-1 nethyl-3-phenyl -
pi peridin-3-y0 -4,6- bis-trifluoronethyl- benzam de rac-2-Met hoxy- N-(1
-nmet hyl - 3- phenyl - pi peridin- 3-y0-4,6-bis- trifluoronethyl- benzam de

( Exanpl e Vi@p018/0862361 4 36 U. 0 6 2-Methoxy- N ((R)-1 RETHYIUSINREny| -

pi peridin-3-y0-4,6- bis-trifluoronethyl- benzam de rac-2- Met hoxy- N-(1
-nmet hyl - 3- phenyl -pi peridin- 3-yl)-4;76-bis- trifluoronethyl- b enzam de

F

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title
compound was prepared from 1,2-Difluoro-4-nitromethyl-benzene.
5 Example A.33

Preparation of rac-1-Methyl-3-m-tolyl-piperidin-3-ylamine

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title
10 compound was prepared from 1-Methyl-3-nitromethyl-benzene.
Example A.34
Preparation of rac-3-(4-Fluoro-3-methyl-phenyl)-1-methyk-piperidin-3-ylamine
F

15 In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title

compound was prepared from 1-Fluoro-2-methyl-4-nitromethyl-benzene.

Example A.35
Preparation of rac-3-(3,5-Difluore-phenyl)-1-methyl-piperidin-3-ylamine



(Exanmpl e 16) 10.3 461.4 WD 2010/ 086251PCT/ EP2010/ 050551 -77- 37 00 ..,
F F 2- Met hoxy-N-((S)-1 nethyl -3-phenyl - piperidin-3-yl)-6-.

met hyl sul fanyl-4- trifluoronmethyl- benzam de hydrochl oride rac-2-Met hoxy-
N (1 - metW9 201808@3Feny| - pi peri di n- 3-y1)-6- nethyl sul f§ﬁ§"f?%’i“f"°0551

trifluoronethyl- benzam de (Exanple 1 , 7.3 439.3 38 000,- IpF F
2- Met hoxy-N- ((R)-1- net hyl - 3- phenyl - “pi peri di n- 3-34) - 6- net hyl sul fanyl- 4-
F F
N NH,

In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title

compound was prepared from 1,3-Difluoro-5-nitromethyl-benzene.

Example A.36
Preparation of rac-1-Methyl-3-(3-thiazol-2-yl-phenyl)-piperidin-3-ylamine

Nl/\>

5

10 In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title
compound was prepared from 2-(3-Nitromethyl-phenyl)-thiazole.
Example A.37
Preparation of rac-1-tert-Butyl-3-phenyl-piperidin-3-ylamine

1P

a) sten 1: rac-4-Nitro-4-phenvl-butyric acid methvl ester

15

O +O

—Z



trifluoronethyl- benzam de hydrochl oride rac-2-Met hoxy- N-(1-nethyl-3-

phenyl - pi peridin- 3-yl)-6- nethylsul fanyl-4- trifl uoronethyl- benzam de

(Exanmpl e 18) 14.1 439.3 Anal yti cal separation conditions: Colum:

Chi r al pakWARV10EBEEENt : 15 % | sopropanol / Hept ane; fl owPSHEROI0/NSHet ecti on:

254 nm 5 In anal ogy to Example 1, conggunds 39 to 44 of the followi ng table

were prepared fromthe acid derivativ and piperidine derivatives: Exanple

No. Structure Systematic Nane Starting materials MNfound (MH+) 39 is 1,F

00 0 F lpaealosy tpjthq preredmistdaexipediior the syathpyg of3xpmaleyA-6, sippletlicditis- 3-y 0-4- tr

I fluor ) o = . -n\pi peridi n-3-ytam ne
Ac%xﬁ%%gglpﬁgd&ﬁn{ Rirondet 1%&%3@ & Ax:heRvh-4)pi P y

(Exanpl e uoroneth xyi

b step 2: rac-5-Nitre-5-phenyl-piperidin-2-one

HN r}f"o
o o}

To a stirred solution of 2.11 g (26.88 mmol) ammonium acetate in 15 ml ethanol under nitrogen
at room temperature, was added 980 ul (13.44 mmol) formaldehyde (37% in water), followed by
a solution of 3 g {13.44 mmol) rac-4-Nitro-4-phenyl-butyric acid methyl ¢ster in 7.5 ml ethanol.

10 The mixture was refluxed for 26 hours then cooled to room temperature and the solvent was
evaporated . Water was added. The resulting suspension was stirred for 15 minutes, filtered,
rinsed with water, then with diethyl ether and dried in vacuo to provide 2.49 g (y: 84.1 %) of the
title compound as a white solid. MS(m/e): 221.2 (M+H).

15 ¢)step 3: rac-5-Amino-3-phenyl-niperidin-Z-one

HN

NH,

0

In analogy to the procedure described for the synthesis of example A.17, step 4, the title
compound was prepared from rac-5-Nitro-5-phenyl-piperidin-2-one. MS{m/e): 191.4 (M+H).

20  d)step 4: rag-3-Phenvyl-piperidin-3-ylamine

HN

NH,

In analogy to the procedure described for the synthesis of example A6, step 4, the title
compound was prepared from rac-5-Amino-3-phenyl-piperidin-2-one. MS(m/e): 177.7 (M+H).

25



trifluoronethyl-benzoic acid (Exanple B.8) 429.2 40 OCIH oa N
rac-2-Chloro-N-(1- nethyl-3-phenyl- piperidin-3-yl)-6- trifluoronethyl-

ni cotinam de hydrochloride rac-1-Mthyl-3-p henyl- piperidin-3-ylam ne

( Exanpl e VP ROIAMKEE2IL  chl oro-6- (trifuoromet hypni coti ni ECHEPHIYEEter ci al)
398.1 WD 2010/ 086251PCT/ EP2010/ 050551, -78- 41  ON F so rac-2-Chl oro-N-(1-
nmet hy1l- 3- phenyl - piperidin-3-yl)-6- {tifluoronethyl- nicotinam de

gydrochl oride rac-I|-Mthyl-3-phenyl- piperidin-3-ylatnine (Exanple Al) and

¢) step 5: rac-2-(3-Amino-3-phenyl-piperidin-1-y1}-2-methyl-propionitrile

Pas™

To a solution of 300 mg (1.701 mmol) rac-3-Phenyl-piperidin-3-ylamine in 1.3 ml acetic acid,

Z

5 was added dropwise 188 ul (2.553 mmol) acetone. The mixture was stirred at room temperature
for 5 minutes. 320 ul (2.553 mmol) trimethylsily! cyanide was added dropwise. The temperature
rose to 31°C. The mixture was stirred at room temperature for 4 hours. The mixture was diluted
with dichloromethane and cooled to 0°C. NaOH 2N was added dropwise to basify the mixture,
The organic layer was separated and the aqueous layer was extracted twice with dichloromethane.

10 The combined organic layers were dried over sodium sulfate, filtered and concentrated in vacuo

to provide 315 mg (76.1%) of the title compound as a yellow oil. MS(m/e): 244.4 (M+H).

) step 6: rac-1-tert-Butvl-3-phenvl-piperidin-3-ylamine

To a solution of 100 mg (0.411 mmol) rac-2-(3-Amino-3-phenyl-piperidin-1-y1)-2-methyl-

15  propionitrile in 2.0 ml tetrahydroﬁlran over mol-sieve at 0°C under nitrogen, was added
dropwise 1.4 ul (4.11 mmol) of a 3M methylmagnesium bromide solution in diethyl ether, The
mixture was stirred at 0°C for 10 minutes, and then at 60°C for 30 hours, The mixture was
cooled in an ice bath and quenched with a saturated ammoniurn chloride solution. The mixture
wags extracted 3 times with ethyl acetate. The combined extracts were dried over sodium sulfate,

20 filtered and concentrated in vacuo to provide 60 mg (63%) of the title compound as a yellow
gum. MS(m/e): 233.2 (M+H).

Example A.38
Preparation of rac-4-Methyl-6-phenyl-4-aza-spiro[2.5]oct-6-ylamine hydrochloride

a) step 1: rac-(4-Methvl-6-phenyl-4-aza-spiro[ 2.5 Joct-6-yl}-carbamic acid tert-butyl ester




Pyrrolidin-1 -yl-4- trifluoronethyl-benzoic acid (Example B.9) 432.4 42
"I l---1 ""& J,F rac-4-Cycl opropyl - 2- ttiquOronEthyI pyr|n1d|ne 5-
carboxylic acid (1- methyl-3-phenyl - plper|d|n 3-yl)-

rac- 1- Met'HQ 2080BR8Ny| - pi peri di n- 3- ylan1ne ( Exanpl e APFngﬁﬁwﬁm&”

cycl opropyl- 2- oronethylpyr|n1d|ne- carboxylic acid (commercial) 405.4 43
40 rac-2-Cycl ohexyl -N- (| - et hyl - ﬁ%% - piperidin-3-yl)-4-
trifluoronethyl- benzarnidc rac-I-thhyl 3- phenyl - pi peridin-3-yl am ne
(Exampl eAl') and 2- Cycl ohexyl-4- -benic trifluoronethylzo 445.4

- 0
N N)LOX
H

A solution of 333 ul (1.0 mmoi) of a 3M ethyl magnesium bromide solution in ether in 4 ml THF
5 was cooled to -70°C. A solution of 124 ul {0.42 mmol) titanium isopropoxide in 0.4 ml THF was

added dropwise. The light brown mixture was stitred for 2 minutes. A solution of 122 mg (0.4
mmol) rac-(1-Methyl-6-0x0-3-phenyl-piperidin-3-yl)-carbamic acid ter!-butyl ester {example
A.22, step2) in 2.4 ml THF was added dropwise. The mixture was allowed to warm to room
temperature and was stirred for 3 hours. The mixture was cooled in an ice bath and quenched

10 with a 20% ammonium chloride solution, Water and ethyl acetate were added. The white
suspension was filtered through a pad of dicalite. The organic layer was separated and the
aqueous layer was extracted twice with ethyl acctate. The combined organic phases were dried
over sodium sulfate, filtered and concentrated in vacuo. The crude product was purified on silica
gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 14 mg (11 %) of the title compound as

15 acolorless oil. MS(m/e): 317.2 (M+H).

b) step 2: rac-4-Methvyl-6-phenyl-4-aza-spirof2.5Joct-6-ylamine hydrochloride

In analogy to the procedure described for the synthesis of example A.22, step 4, the title
compound was preparcd from rac-(4-Methyl-6-phenyl-4-aza-spiro[2.5]oct-6-yl)-carbamic acid
tert-butyl ester. MS(m/e): 217.4 (M+H).
20
Example B.1

Preparation of 2-bromo-6-methoxy-4-triflaoromethyl-benzoic acid

O/

HO

8r
F
F:

To -75 °C cooled THF (70ml) was added dropwise 36 mi (50.0 mmol) of a 1.4 M sec-Bul.i

25  solution in cyclohexane within 5 minutes keeping the temperature below -70 °C. 7.5 ml (50.0
mmol} TMEDA were added dropwise at temperature below -70 °C within 5 minutes. A solution
of 5.0 g (22.71 mmol) 2-methoxy-4-(trifluoromethyl)benzoic acid (commercial} in THF (25 ml)

was added dropwise at over a period of 20 minutes. The dark green solution was stirred at -75 °C



acid (Exanple B.10) 44 40 o. 40F rac-2-Cyclopentyl-N- (I|-nethyl-3-phenyl -
pi peridin-3-yl)-4- trifluoromethyl- benzam de ac-1 -Methyl-3-phenyl -

pi peridin-3-ylam ne (Exanpl eA 1) and 2- Cycl opentyl-4-

trifl uor oHREHPO8BENzoi c acid (Exanpl e B.11) 431.3 | nPaREFEYY 8 Exanpl e
16, conpounds 45 to 48 of the follow table were prepared fromthe acyl
chloride derivatives and piperidine “ivatives: Expl. Struct ure Systematic

Name Stfc?rré[ ]glom%s gxastoelrurhoglo% 29. lg/lg (50. Esé(tj mgrnol 1 |2\1(3111)1'()ma‘ce’cArfcmhloroe:%hane m TH]’L1r (BOmD was
added dropwise. The off-white suspension was stirred at =75 °C for 1 hour and then allowed to
warm to room temperature. The yellow solution was quenched by dropwise addition of 60ml
water under ice bath cooling. The mixture was diluted with ethyl acetate (70 ml) and water (30

5 mlb). The aqueous layer was extracted with ethyl acetate (50 ml), acidified with HCI 25 % and
extracted with ethyl acetate (3 x 50 ml). The extracts were combined, dried over sodium sulfate,
filtered and concentrated in vacuo. The crude product was stirred in heptane, filtered and dried.
The solid was recristallized from heptane (7 ml) and ethyl acetate (2 mi) to provide 815 mg (12
%) of the title compound as a white solid. MS(m/e}: 298.9 (M-H).

10
Example B.2
Preparation of 2-Methoxy-6-methylsulfanyl-4-triflzoromethyl-benzoic acid

-~
HO
=
TOUF

In analogy to the procedure described for the synthesis of example B.1, the title compound was

15 prepared from 2-methoxy-4-(triflucromethyl)benzoic acid (commercial) and dimethyldisulfide.

Exampie B.3
Preparation of 2-Cyclopropyl-4-trifluoromethyl-benzoic acid

o

HO

Fr

20  a)step I: 2—Br0m0w4~triﬂu0r0meth\_fl—benz0ic acid methvl ester

0] Br

Fr

To a solution of 2 g (7.434 mmol) 2-bromo-4-trifluoromethyl-benzoic acid (CAS: 328-89-2) in
20 mi DMF under nitrogen at room temperature, was added 1.13 g (8.177 mmol) potassium
carbonate and 557 ul (8.921 mmol) methyl iodide. The mixture was stirred overnight under

25 nitrogen. The mixture was poured into water (300 ml). The aqueous layer was extracted with

athyl acetate (2 x 80 ml). The combined extracts were dried over sodium sulfate, filtered and



G 0 rac-N-[3-(3-Chl oro- phenyl)-1-nethyl- piperidin-3-yl]-2- methoxy-6-

nmet hyl sul fanyl-4- trifluoronethyt- benzam dc hydrochl ori de

rac- 3- ( 3- Chl oro- phenyl)- |- nethyl-piperidin-3-ylam ne Exar’rg)l e A 6) and 2-

Met hoxy- BY@raIBY8e3tll f anyl - 4-tri fl uoronet hyl - benzoyl cRFSEFHEYERAnpl e B6)

473.2 WD 2010/ 086251PCT/ EP2010/ 050551 -79- 46 U 1 rac-2-Methoxy-N P-

54.- ][rFt hoxy- pﬂelnylgj- 1- me'éhyl - pi peridi i 3- yll- 6-nethyl sul fanyl- 4-
rifluoromethyl- benzam de rac-3-(4-Methoxy-phen - _1- et hyl - pi per. di n- 3-

yl anmi néopErEwpd & vacy. Thpgrugde Rféwﬁ%)s(wﬁ“@d W% %%Uﬁl&%w icganc/ctliy! acetbte 0

trifluggefehhybobRpaonl; @EbIJrde thiExaMPbdRR)n 4898 4if

b) step 2: 2-Cyclopropyl-4-trifluoromethyl-benzoic acid methyl ester

To a solution of 400 mg (1.413 mmol) 2-bromo-4-trifluoromethyl-benzoic acid methyi ester ,
146 mg (1.696 mmol) cyclopropyl boronic acid, 1.21g (4.946 mmol} tri-potassium phosphate
monohydrate, 40.9 mg (0.141 mmol) tricyclohexyl phosphine in 6 ml toluene and 0.3 ml water
under nitrogen at room temperature, was added 15.9 mg (0.0707 mmol) palladium acetate. The
10 mixture was stirred in a 100 °C oil bath for 4 hours and overnight at room temperature under
nitrogen. The mixture was cooled to room temperature. Water was added and the mixture
extracted with ethy! acetate. The organic layer was washed once with brine, dried over sodium
Sulfate, filtered and concentrated in vacuo. The crude compound was purified on silica gel
‘(Eluent: Heptane/ethyl acetate 0 to 10 %) to provide 0.24 g (71 %) of the title compound as a
15 yellow oil.

¢) step 3: 2-Cyclopropyl-4-trifluoromethyl-benzoic acid

o}

HO
Fe
To a suspension of 485 mg (1.986 mmol) 2-cyclopropyl-4-triflucromethyl-benzoic acid methyl
20 ester in 8 ml ethanol at room temperature, was added 1.99 ml (3.972 mmol) 2N NaOH. The
mixture was heated in a 80 °C oil bath for 30 minutes. The solution was cooled to room
temperature and the ethanol was evaporated. The residue was diluted with water, acidified with
2N HCl to pH 2 and dichloromethane was added. The aqueous phase was extracted twice with
dichloromethane. The combined organic phases were dried over sodium sulfate, filtered and
25 concentrated in vacuo. The crude product was purified on silica gel (Eluent: Heptane/ethyl

acetate 0 to 100 %) to provide 0.197g (27 %) of the title compound as a light yellow solid.
MS(m/e): 229.0 (M-H)



LULL \O OE 11,2 rac-N-(5-Fluoro-1'- nethyl-1',4",5 ,6'- tetrahydro-2'H
[ 2, 31bi pyridinyl-3'-yl)- 2-nethoxy-6- nethylsulfanyl-4- trifluoronethyl-
benzam de rac-5-Fluoro-11-nmethyl- 1!,4',5 6" -tetrahydro-2H

[ 2, 3Thi pyWPaPai86282 -yl ani ne (Exanple A 8) and 2- Mt hE&FESZHEPNGIIsul f anyl -
4-trifluoromethyl -benzoyl chloride (Exanple B6) 458.2 48 LI-IL LI- * Zr
rac- N- (5- Fl uoro-1- nethyl- 3-phenyl - pﬁﬁer I di n-3-y0-2- net hoxy-6-

met hyl sul fanyl-4- trifluoronethyl- benzam de rac-5-Fl uoro-I|-nethyl-3-
phenyl - pi peri di n- 3-yl am ne (ExanpleampipB.4nd 2- Met hoxy- 6- met hyl sul f anyl -

4-trifluoromet hyl pRGozaWh Gl Pl oA MBlifheRPl2-carboxylic acid

A mixture of 300 mg (0.949 mmol) 2-iodo-4-trifluoromethyl-benzoic acid (CAS: 54507-44-7),

5 239 mg (1.898 mmol) phenylboronic acid, 302 mg (2.847 mmol) sodium carbonate and 10.7 mg
(0.0475 mmol) palladium acetate in 4.5 ml water was stirred at room temperature for 48 hours.
The mixture was filtered and the filtrate was acidified with 37 % HCL The mixture was stirred at
room temperature for 30 minutes. The solid was filtered, washed with water and dried to provide
225 mg (89 %) of the title compound as a brown solid. MS(m/e): 264.9 (M+H")

10
Example B.5S

Preparation of 2-Isopropoxy-4-trifluoromethyl-benzoic acid

o o

HC

Fr

To a solution of 500 mg (2.271 mmol} 2-hydroxy-4-trifluoromethyl-benzoic acid methyl ester

15 (CAS: 345-28-8), 209 ul (2.725 mmol) 2-propanol and 706.2 mg (2.612 mmol)
triphenylphosphine in 6.5 ml tetrahydrofuran under nitrogen at 0°C, was added dropwise a
solution of 575.2 mg (2.498 mmol} di-tert-butyl azodicarboxylate in 1 mi tetrahydrofuran. The
reaction mixture was allowed to warm to room temperature and stirred for 1,5 hours. 8 ml (15.9
mmol) 2N NaQH was added and the reaction mixture was warmed at 80 °C for 5 hours. The

20 reaction mixture extracted twice with 5 mi ether. The aqueous layer was acidified under ice bath
cooling with a 5N HCl solution to pH 1. The resulting precipitate was filtered and dried in vacuo
to provide 444 mg (v: 7¢.8 %) of the expected compound as a white solid. MS(mv/e): 247.0
(MH+)

Example B.6
25 Preparation of 2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoyl chloride



457. 2 Exanpl e 49 ‘
rac-2- Cycl opropyl - N- (3- phenyl - pi peridin-3-3/1)-4-trilluoronethyl -benLam de
5 In analogy to the procedure described for the synthesis of exanple 29,
the titl &VQaHpPBHAY was prepared from PCT/EP2010/050:551

rac- 3- am no- 3- phenyl - pi peri di ne-1-carpoxylic acid benzyl ester and 2-

cycl opropyl-4-trifluoronethyl-benzoi G %3ci d (Exanple B.3). M5(tn/e): 389.1
(M) . Exanple 50 10rac-2 et hoxy-6-

et hyl sul fanyl - N- (3- phenyl - pi peri dig- 3¢yl )-4-trifluoronethyl - bencani de
hydrochl ori de WO 2010/ 086251PCTI BP2010/ 050551 -80- S e 1: rac-3- 2-Methox
-6-nmeth SU-4-trifluoro etbe o | en Mperidine- 1-carboxylic acid
benzyl ester 5 In analogy to the rerdescri bed for the synthesis of
exanple 16, the title conpound mas prepar d from

rac- 3- am no- 3-pheny1-piperidine 1- EarboxyFlc acid benzyl ester (exanple 29,

step 1), and 2- hoxy- 6- opet hyl - ben2oy | ori de
(Exaan%KE“@fP?%%ﬁﬁ?éfgl ﬁ*ﬁ %BE§W§UﬁH§¥8 nﬁﬁﬁ?%g?ﬂ@%%?%%ﬁggsulfan
1f N- 3+E ka?me Qizr)aﬁd 140 utftt 9frhid1©l’) tﬁbﬁyi&lﬂafmﬁﬁhdﬂudﬁym omb)lvess ihdeedin asB0s'G] ut i on

of 50 ng (0.0

rac- 3- 62‘ﬁﬂt@bﬁyﬂ%ﬁﬁ%@h?W?HPWﬁﬁVT“@dFFWFW%B%EH%@%§FB%%fB@Pﬁﬁ@no) 3-phenyl - p
i pers di ne-1-carboxylic acid benzyl ester in 1 inE ethanol under argon at
roomtenperature, were added 57 (0.895 nmmol ) anmoni um formate and 50 ny
Pd/ C 10% 15 The mi xture was ref| &xampledd-720 m nutes, filtered and the
filtrate was con wat er. The
aqueous | ayer mg?@%ﬁ&%(;z%gfﬁ?ﬂ%m @l@bg{*ﬁbp?%ﬁwan &éél({ract ed 3 tines
wi t h di chl or onet hane. The conbi ned extracts were dried over sodium sulfate,
filtered and concentrated in vacuo.f THe crude product was purified on
silica gel (Fluent: heptane/ethytodac e 0to 100 %9 to provide 13.4 ng of
product which was dissolved in 20 £ The solution was acidified with
a 1. 6M HO i met hanol sol ution. The sblventl was renoved in vacuo to
provi del 3ng of the title conpound as a |light yellow solid. M5 (nfe):

425. 1( Npteep | Ex-Ainpil-d. 694is-trifluoromethyl-benzoic acid

25r ae- N- ( 5- Hydr oxy- | - met hyl - 3- phenyl - Pi Peri di n- 3- 34) - 2- met hoxy- 6- et hyl sul
anyl - 4- tgi-fklwor onet hyl - benzam de WO 2010/ 086251PCT/ EP2010/ 050551 -81- a)

step 1: pAc-2-Methoxy-N-(5-net hoxynet hoxy-I -nethyl -3-pheneridin-36 nme h Isu
| fanyl -4-t ueromet hyi benzam de 5 In analogy to the procedure described
for the synthe$is of exanple 16, the title conpound was prepared from

rac48- net hoxynet hoxy- 1- met hy1- 3- phenyl - pi peri di n- 3-yl ani ne (Exanpl e A. 10)
and 2- netaheixyy G-theployddard deacribbd 4ortthe tylnﬂmﬁimnfétmytpketiér}tz&bytiﬂ@mrnmudéweExarrpl e
B.6). M5(nie 3 hen
leri di n2t 'ﬁ%ﬁr%g %S"%lqrg%ﬁxlg’ﬁn@lﬁ Ef‘mq‘ Cﬁ%rfﬁ?}tgﬂd Cbhé’)rftlgglﬁtede To a
solution of 17mg (0. 0341mmol)
rac- 2- met hoxy- N- ( 5- met hoxymet hoxy-| - net hy1- 3- phenyl pi peri di n-3-y1) - 6- net hyl
sul fanyl -4-trifluoronethyl - benz ani e é m net hanol were added 102 u
(0392 rmol) of 1Ak, AduERYPs WinttbuR Bt LORiNuBRGm st biottagiast | Tred at room
15 tenperature for 30 m nut es and t hen in a 65 C oil bath for 24 hours. The
sol vent was renoved in vacuo. The residjye was taken in water. The aqueous
| ayer was basified with a 2M Na2CO3 ¢sokbutfon and extracted 3 tines with
di chl or onet hane. The conbi ned ext'ta¢ were dried over sodium sul fate,
filtered and concentrated in vacuo. T rjude product was purified on
silica gel (Eluent: Heptane/ethyl acetate™® to 100% to provide 8 ng (52 %
of the title conpound as a 20 white solid. M5(nme): 455.2 (MH).

a) step 1: 2-Difluoromethoxy-4-triffuoromethyi-benzoic acid methyl ester




- Exanpl e 52

rac-2- Met hoxy- N- 11- (2- met hoxy- et hyl ) - 3- phenyl - pi peri di n-3-y11-6- et hyl sul f a
nyl -4- trifluoronethyl-benzam de; hydrochl oride WO

2010/ 0862@1#@?%?52010/ 050551 I n anal ogy to the procedtTEEFIL¥FIHEd for the
synt hesis of exanple 30, the title c ﬁpound was prepared from

rac-2- met hoxy- 6- met hyl sul fanyl - N- (3- % ényl pi peridi n-3-3/1)-4-trifluoroneth

K/ls?ﬁ?z% g]agﬁg@?%r? %ﬁoﬁ_(ﬁc h{))l o de ( Exalgglh?/dg)gy— 4-tri uoromef%npg gw arcTEt he%hyi %gtgrer
rac- N- 1da§ 2y siw 56l WN)du%etﬂm%}yAanmm ko Rndedhlre, 'an'% A08d 470.8 mg

hoxy- 6- met hyl sul ffany1-4- trifl uoronethyl - benzam de; drochl oride

anal ogy3.6¢7 mmi)mo@@@mp@b@r@é@ﬁ@lmdfb@ndrqmswmﬂﬁwf %9 it uix drprenasp, the
title co L o

rac- 2- HOPRB A EtRo L PARE Fhe bR mivgre v PR 5 AL P23 BU T Lor ot hy
I berﬁZal’Waier dﬁydﬂghd{demta wee @ﬁieanﬂheeargﬁmc;amde'@as ‘wdbed hamsh withB@mtelhe 469. 2
(M) .

rac- N- Pigawahéﬁﬂaﬁfn%d Bﬂ:éﬁg/drm%ls%}éat? Cfiitﬁreg cm(bcor?entr t?’ldOL)% );.r_d%uo tpﬁovzdeﬂi ?any 1-4-
trill ugkosmhdnite doepoai cle; pility it @bith ok ded in thelnoxtasna wigyout mytﬂaﬁhfpr ocedur e
descri bed for the synthesis of exanple 31, the title conpound was 20

pr epar SHIgaER

rac- 2- met hoxy- 6- net hyl sul f anyl - N- (3- phenyl - pi peri din-3-y1)-4-trifluoronethy
| benzam de hydr ochl ori de (Exarrpl e 50) and cycl obut anone. M5(nmfe): 479.1
(MHED ! DY i SERBLREY AE gACcideEy anpl e 55

rac- N- nyl - 4-
il udt m“ﬁ?ﬂﬁ’ytﬁ%f%cg%%ﬁ@%@ H% ?mﬁe%“"sf‘ VA T
descr i bed ptaparet! m@nsgbdﬁhemthyéxtalﬁpm@n@myl-bmo10|d§ildenfi’§b§ﬁ1§ﬁiam61’1 )pr epar ed
from

rac- 2- r?éfl‘r%%ﬁ% met hyLsul f anyl - N- (3- phenyl - pi peri din-3-y1)-4-trifluoronethy
| benzam de hydrochl ori de (Exanpl e 50) and acetone. M5(nmie): 467.2 (MH).

The exanpl es 56-57 have been prepared b eparation of the racemc materi al
by &hiral HPLC 10 fol | owed by for%ﬁf‘l ny%§ the hydrochloride salt with

HC / Met hanol : EXPLepaN&mnSIfQU!S}tr%!ﬁhM%lmtﬂ&rMyﬁb@fzbic%:d acenic material
Retention tine (mn.)* MNfound (nbo 56 lai o CO

20 To 30 mg (0.0318 mmol) Pdydbas, 37.9 mg (0.106 mmol) 2-(dicyciohexylphosphine)biphenyl
and 315 mg (1.484 mmol) potassium phosphate tribasic under argon at room temperature, was
added a solution of 105.2 ul (1.272 mmol) pyrrolidine in 5.5 ml toliene dry, followed by 300 mg
(1.06 mmol) 2-bromo-4-trifluoromethyl-benzoic acid methyl ester (CAS: 328-89-2). The
reaction mixture was heated at 80 °C overnight. The mixture was cooled to room temperature

25  and diluted with dichloromethane. The suspension was filtered. The filtrate was concentrated



2-Cycl opropyl -N- ((S)-1-nmethyl -3- phenyl -pi peri di n- 3-
yl)-4-trifluoronethyl- benzam de hydrochl ori de rac-2- Cycl opropyl - N- (1
-nmet hyl - 3- phenyl -pi peridin- 3-yl)-4- trifluoronethyl- benzam de (Exanple
13) 5.6 4492810996201 V Thr- SN OHH40 F 2- Cycl opropyl - N-  FCREPIUNBIAY - 3-
phenyl - pi peridin-3- YO 4-trifluoronethyl- benzam de hydrochl oride rac-2-
Cycl opropyl -N- (1-net hyl- 3- phenyl pi‘ﬁg‘ri din- 3.11)-4- trifluoronethyl-
benzam de lgrExarrpI e 13) 18. *. Anal ytical separation condi t | ons:

Col unm:vagki ra¢ FakuApes E}Tlf@ﬁt‘m %4}5«* éEln%ﬂ}eébaﬁ@@ywﬁ%ﬁbm PP e msvig 88 uv
det ect 'n9£(30§}5%) Bffhe title compound as an orange oil. MS(m/e): 274.3 (MH+),

bl step 2: 2-Pyrrolidin-1 -yi-4-trifluoromethyl-benzoic acid

5 Inanalogy to the procedure described for the synthesis of example B.3, step 3 the title compound
was prepared from 2-pyrrolidin-1-yi-4-trifluoromethyl-benzoic acid methyl ester. MS(m/e):
258.0 (M-H).

Example B.10

Preparation of 2-Cyclohexyl-4-trifluoromethyl-benzoic acid

10

a) sten 1: 2-Todo-4-trifluoromethvl-benzoic acid methvl ester
|

e

O
F
FF

In analogy to the procedure described for the synthesis of example B.3, step 1 the title compound
15 was prepared from 2-iodo-4-trifluoromethyl-benzoic acid (CAS: 54507-44-7).

b step 2: 2-Cvelohexvi-4-trifluoromethyi-benzoic acid methyl ester

F

Dr

To a solution of 300 mg (0.909 mmol) 2-iodo-4-trifluoromethyl-benzoic acid methyl ester, 14.4
20 mg (0.0455 mmol) Pd(dpp)Cl; and 10.6 mg (0.0545 mmol) copper (1) iodide in THF (Sml) was
added at room temperature 2.73 ml (1.364 mmol) cyclohexylzinc bromide (0.5M). The mixture
was stirred for 3 hours, Then it was heated to 50 °C and stirred for 4 hours and at room
temperature over night. The mixture was concentrated in vacuo and dissolved mn ethyi acetate.

Then it was washed twice with a 1N HC! solution, twice with a saturated sodium bicarbonate



WO 2010/ 086251PCT/ EP2010/ 050551 - 84- Exanpl e 58

rac- N- ( 3- Cycl ohexyl - 1- net hyl - pi peri di n- 3-y1) - 2- net hoxy- 6- net hyl sul fanyl - 4-
trilluoronethyl -benzam de 5 In anal ogy to the procedur Cri for the
synt hesi VOB e 16, the title conpound was prepa?gagﬁﬁ%%$£§'
rac-3-cyc|ohexyl-l-nethyl-piperidin-Q@Mlanine (Exanple A . 11) and

2- met hoxy6- et hyl sul fanyl-4-trifluoronet hyl - benzoyl chloride (Exanple B6).
M5(m e): 445. VH+ Exanpl e 59. . .

0t ac- SRHETREE FEDRTTCUN GFRAEESE et Fe 1T SR RRY 0SB4 y1) - pi per
iddi n- 3-83%9%?14%4 {?i Vabuto H‘%@'&Tﬁﬁué ?rb@ﬂmas:dd)@ silicB (%Eﬂ&itO]@lyStah@/ tthel steeture .
escri be or the synthesis of exanple 16, the title conpoun repare

from r o-tp PrAEideyi76 30g 68 p )i Vs Blegprapu 45 1 lieht palepdith 1‘@(9‘? f‘alm’d@ﬁmanm e

A.12) and 15 2-net hoxy-6-met hyl sul fanyl-4-trifluoromethyl-benzoyl chloride
(Exanple B6). M5(me): 447.2 (MH)

Exanpl e)f6p 3. 2-Cyclohexyl-4-trifluoromethyl-benzoic acid

rac- N- (1, 35 Di hyl - pi.perd.din- - 2= ek = 6-1 lsul f.amy! sddadoihd | uorom
e T N S S

met hox ywas prophdeyt lfisul T-amydhedyt4-irfflunmmeiet foytzoiemkbybthyldser.iMe(nf/&x Anp? e
BG).NB&&@%: 377.3 (M#). The exanpl es 61-62 have been prepared by

separ ati'o Jof the racenic materi al by chiral HPLC. 5 Expl. No. Structure
Systematic Nanme Starting racemc material Retentio n tinme (mn.) * MNfound

(MT ) 61 H4,N
10 Example B.11

Preparation of 2-cyclopentyl-4-triftuoromethyl-benzoic acid

H-0
F

EF

In analogy to the procedure described for the synthesis of example B.10, the title compound was
15 prepared from 2-iodo-4-trifluoromethyl-benzoic acid methyl ester and cyclopentyl zine bromide

followed by saponification with sodium hydroxide. MS(m/e): 257.0 (M-H)

Example B.12

Preparation of 2-Cyclebutyl-4-trifluoromethyl-benzoic acid

O
HO

20

In analogy to the procedure described for the synthesis of example B.10, the title compound was
prepared from 2-iodo-4-trifluoromethyl-benzoic acid methyl ester and cyclobutyl zinc bromide
followed by saponification with sodium hydroxide. MS{m/e): 243.0 (M-H)

25



Hos oFF F 2-Mthoxy-6- nethylsul fanyl-N- ((S) or (R)-3-phenyl-

pi peridin-3-y0-4- trifluoronethyl- benzam de rac-2- Met hoxy- 6-

met hyl sul f anyl - N- (3- phenyl- pi per3- y0-4-trifluOromethyl- benzam de

(Exanpl e WB@pi01086231 425, 1 HN O 110 62 F F 2- Met hoxPCEEPREOMSISSIII f anyl - N-
((R) or (S)-3-phenyl - rac- 2- Met hoxy-6- net hyl sul f anyl - N- ( 3-

phenyl - pi peridin-3- yl)-4-trifl uororre?(hyl - benzam de (Exanple 50) 13.5 425.

Example B.13

Preparation of 2-Isopropyi-4-trifluoromethyl-benzoic acid
O
HO

5 Inanalogy to the procedure described for the synthesis of example B.10, the title compound was
prépared from 2-iodo-4-trifluoromethyl-benzoic acid methy! ester and 2-propyl zinc bromide

followed by saponification with sodium hydroxide. MS(m/e): 231.0 (M-H)

Example B.14

10 Preparation of 2,6-Dimethoxy-4-trifluoromethyl-benzoic acid
HO. .0

To a solution of sodium hydréxide {5.66 g ,141.4 mmoi) in 33 ml water and 33 ml ethanol at
room temperature under nitrogen, was added 2,6-dimethoxy-4-trifluoromethyl-benzonitrile
(CAS: 51271-36-4) (3.27 g, 14.14 mmol}). The reaction mixture was heated in a 90°C oil bath for

15 37 hours. The reaction mixture was cooled to room temperature and 130 ml water was added.
The product was collected by filtration and dried to provide 3.05 g of an off-white solid. To a
solution of nitrosyisulfuric acid (15.6 g, 110.2 mmol) in 9.5 ml water at 0°C under nitrogen, was
added dropwise a suspension of the previously obtained material in 19 ml dichloromethane. The
reaction mixture was stirred at 0 °C for 4.5 h. The reaction mixture was poured over ice and

20 extracted with dichloromethane, The combined organic layers were dried over Na;SOy, filtered
and dried to provide 1.51 g of product. The aqueous phase was filtered and the white solid was
dried to provide 1.36 g of product. Both batches were mixed to provide 2.87 g (93.7 %) of the
title compound as a white solid. MS(mv/e): 249.1 (M-H).

Example B.15
25 Preparation of 2-Methoxy-6-(2,2,2-trifluoro-ethoxy)-4-trifluoromethyl-benzoic acid



trilluoronethyl- benzam de *: Anal ytical separation conditions: Colum:
Chiral pak AD; fluent: 15 %I sopropanol/ Heptane; Exanple 63
10(211- net hyl ] - 2- Met hoxy-N-(R) or (S)-l-nethyl-3-phen¥l-5i£er|d| -3-yl)-6-
met hyl sulWQriP/O82%1r i f | uor omet hyl - benzani de hydr ochl or ﬁ“ﬁwﬁgﬁélogy to
the procedure described for the synthesis of exanple 30, the title conmpound
was prepared from 2- Met hoxy-6-net hyl sul fanyl -N-((R) or
(S)-3-phenyl - pi peridin-3-yl)-4- 15 tr(glqg onet hyl - benzam de (Exanple 62)
and tri-deuteronethyl iodide. (n#e) 2.3 (MT). WO _
2010/ 086251PCT/ EP2010/ 050551 - 86- ) .
rac-Z-Nhthoxy-G-nEthyIsquanyI-hF(l-oxr
- trinuoronet hyl -benzam de hydrochl ori
procedure described for the synthesis
prepared from
rac- 2- net hoxy- 6- nethylsullanyl N-(3 phenyl plperldln 3-y1l)-4-trifluoronethy
Ibenzamlde hyH et feo- g ! et anone. M5(nic): 481.1 (MH).
Exanpl e 65
10N- ( (3RS, 5IRS)5 5- 14ydr oxy- | - met hy1- 3- phenyl - pi peri di n- 3- 34) - 2- met hoxy- 6-
met hyl suhf a ylﬁﬁ-trllluoronethyl benzam de OH a) step 1:
rac-2- Met iy “NO(1 et hyl-5- oxo- 3- phenyl - pi peri dm 3- 0- 6- met hyl sul f anyl -
trifluorone¢ghyl -benzam de 15 To a -50C solution of 11 ul (0.21 mmol)
oxal yl chlokjde in 0.8 m dichloronethane was added a solution of 17.2 ul
DVBO i n 0.2Fﬁi di chl or onet hane over a period of 15 m nutes. The reaction

T EohobSS | Pho S0 T80 T AL LI SN @A 0. 12
hydr 9Xymh F&ﬁh{wﬂdn& d@b@i{ﬁcrephﬁ%rgwms §adéa)z Rm@t DoY) Bt Smlssailhanyl - 4-tri f

| uor onet benzam de (exanpl e 51) in 8 m dichl oronet hanc was added
over a rp@hq»y@(ij: infmetlgned. dhg eegction mixture was stxrrcd at 0°C for 1,5 hours then poured mto

-3-yl-3-phenyl -pi Peridin-3-3/1)-4
00 5 1n analogy to the
exanple 31, the title conpound was

ice water, stirred for 60 minutes and the product was collect by filtration. The crude solid was
purified on sitica (Eluent: heptane / ethyl acetate 0 to 30 %) to provide 2.24 g (79%) of the title
compound as a light yellow sohd.

10 b) step 2: 2-Methoxy-6-(2.2.2-trifluoro-ethoxy)-4-trifluoromethyl-benzonitrile

To a solution of 200 mg (0.804 mmol) 2-methoxy-6-nitro-4-triftuoromethyl-benzonitrile in 2.4

ml 2,2, 2-trifluoroethanol under argon at 0°C was added dropwise a solution of 81.3 mg (1.246

mmol) potassium hydroxide in 600 ul water. The mixture was refluxed for 2 days then cooled to
15  room temperature and poured into ice / water. The resulting suspension was filiered and dried in

vacuo to provide 112 mg (47%) of the title compound as a white solid. MS(m/e): 317.2 (M+H).

) step 3: 2-Methoxy-6-(2.2.2-trifluoro-ethoxy)-4-irifluoromethvl-benzoic acid

20  In analogy to the procedure described for the synthesis of example B.14, the title compound was
prepared from 2-methoxy-6-(2,2,2-trifluoro-ethoxy)-4-trifluoromethyl-benzonitrile. MS(m/e):
316.9 (M-H).



WD 2010/ 086251PCT/ EP2010/ 050551 -87- After 30 min stirring, 77 ul (0.55
mol ) triethylam ne was added. The reaction m xture was stirred for 15

m nutes, then allowed to warmto roomtenperature and quenched with water
and the aVeVHERHyer was extracted with di chl or onet hBREEPPHESES b ned
extracts were dried over sodlun1sulfgh filtered and concentrated in
vacuo. The crude product was purified=on silica gel 5 (El uent:

Hept ane/ cthyl acetate 0 to 15 A) to prOV|de 44 mg (89 % of the title
conpound as a white foam VB( T e)Examgde B.I6p+) . b ste. 2: N 3RS SRS -5-H
d-1-meth 3 he le ' di pradarfiddQf 22 Bthyl-3-methyl-4-trifiuoromethyl-

met hyl sul fanyl1-4-trifl doronet hyl -bénzam de 10 To a solution of 23 ng

(0. 0508mmml ) rac-2- met hoxy- N- ( 1- benzbyl chBrigeo- 3- phenyl - pi peri di n- 3-
y1)-6-nmet hyl sul fanyl-4-triftuoronethyl-benzam de in 0.46 nm nmethanol was
added 3.9 ng (0.102 mmol) sodi um bprohydri de. The mixture was stirred at
room tenperature for 30 m nutes,,.eute g with 1.OmM HCL IN and stirred
for 15 mnutes. Water was added and miture was 15 basificd with a 2M
sodi um car bonate sol ution. The m Xt ure wg X [ i
di chl or onet hane. The combi ned extracts were dried over sodium sulfate,
filtereg de tdmas rlfled on

si | ita SBEEL ARl NEtnof - X 5FoYi de 4.5 ng (20
% of th Bltle conpound as a mhlte SO|Id .M5(ic): 455.2 (M#). 20 In

anal ogy X o iExanple 1, conpounds 66 to 84 of the followng table were
prepared ¥ro he aC|d derivatives and piperidinc derivatives: Exam pie No.
Structure Sy matic Nane MW Starting materials found (M-1+) 66 0 ---.N CH
1110 rac- 2- CycIO‘JtyI N- (1-rmet hyl - 3-phenyl - p |per|d|n 3 yl) 4-

tplr Ip](;:’ Iu i I’l "iﬂc’éﬁ‘f %QSQEE{EQ 8 ﬁ\c@) %W@@Y%g}%‘g&%in ic acx m‘i%

trifl UQBH@E%IW& adRAZiIrA (1.13 mol) thionyl chloride and 5 drops dimethylformamide. The

mixture was heated to 80°C for 3h. Then the reaction mixture was concentrated at 50 °C/10 mbar.

10 The remaining acid chloride, 27.9 g of a light yellow liquid, was dissolved in 160 ml
dichloromethane, cooled to 0 °C and a solution of 20.34 g (228 mmol) 2-amino-2-methyl-
propan-1-ol in 60 ml dichloromethane added. The mixture was allowed to stir at ambient
temperature for 16 h. The off-white suspension was diluted with water, the aqueous phase
evaporated and the organic phase extracted 3 times with ethyl acetate. The combined organic

15 layers were dried over NapSQy, filtered and concentrated. The crude product, 33.2g N-(2-
hydroxy-1,1-dimethyl-ethyl)-2-methoxy-4-trifluoro-methyl-benzamide, a light yellow oil was
dissolved in 220 ml dichloromethane and cooled to 0 °C. Then 24.7 ml (340 mmol) thonyl
chioride was added drop-wise and the resulting light yellow solution stirred at ambient
temperature for 16 k. Then the pH was adjusted to 10 by addition of saturated aqueous Na,COs

20 solution. The aqueous layer was separated and extracted 3 times with tert-butyl methyl ether.
The combined organic phases were washed twice with brine, dried over Na; SOy, filtered and
concentrated to provide the title compound as light yellow oil which was used without further
purification. MS(m/e): 274.1 (M+H).

b) step 2: 2-(2-Methoxy-3-methyl-4-triffuoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole

YB3
N/
F
F F:‘




acid (Exanple B.12) 417.3 WD 2010/ 086251PCT/ EP2010/ 050551 -88- 67 1. 8 HF
o FFFrac-N[3-(2,4- Difluoro-phenyl)-1- nethyl-piperidin-3-

y1] - 2- net hoxy- 6- net hyl sul fanyl-4- trifluoronethyl- benzam de rac-3-(2, 4-

Di f | uor opHEAYIGL96251et hyl - pi peri di n- 3- yl anai ne( Exanpl ECT/APHA§OHHA

2- Met hoxy- 6- met hyl sul fanyl-4- trifluoronethyl-benzoic acid (Exanple B.2)
475.5 68 1le 8 HF N FF F -63- |

To a solution of 5.465 g (20 mmol) 2-(2-methoxy-4-trifluoromethyl-phenyl)-4,4-dimethyi-4,5- |
dihydro-oxazole in 60 m) dry THF were added at <-60 °C 11.0 ml (22 mmo]) lithium
diisopropylamide solution 2M in THF/heptanes /ethylbenzene and the mixture stirred for 1.5 h at
<-60 °C. To the resulting dark brown solution were added 2.5 ml (40 mmol} iodomethane drop
5 wise over 10 min (exothermal, Ti < -48 °C). The resulting light brown solution was stirred at < -

50 °C for 2.5 h then quenched with sat. aq. NH4Cl solution and extracted three times with tert-
butyl methyl ether; The combined organic phases were washed 3x with brine, dried over Na,SOs,
filtered and evaporated: 7.002 g yeilow solid: which was purified by flash-chromatography on
silica gel with heptane and 5 to 10 % AcOEt over 25 min and heptane/AcOEt 90:10 for 20 min

10 to provide the title compound as a light yellow oil. MS(m/e); 288.12 (M+H).

¢l step 3: 2-(2-Fthyi-3-methvl-4-trifluoromethyl-phenvi)-4 .4 -dimethvi-4.5-dihydro-oxazole

XS
N/

F
£ F

To a cooled solution of 355 mg (1.17 mmol) 2-(2-methoxy-3-methyl-4-trifluoromethyi-phenyl)-
15 4,4-dimethyl-4,5-dihydro-oxazole in 4 mi THF were added at < 10°C drop-wise over 20 min

2.35 ml (4.7 mmol) 2M ethylmagnesium chloride solution in THF. The resulting brown solution

was stirred at ambient temperature for 1h, then quenched with saturated aqueous NH4Cl solution

(cooling with ice bath) and extracted three times with tert-butyl methyl ether. The combined

organic phases were washed three times with brine, dried over Na;SQy, filtered and evaporated.
20 2-(2-Bthyl-3-methyl-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole was obtained

as yellow oil: MS (ISP): 286.1 (M+H)™).

d) step 4: 2-(2-Ethyl-3-methvil-4-trifluoromethvi-phenyD-3.4. 4-trimethvl-4, 5-dihvdro-oxazol-3-

ium iodide
e
{
-

F
25 F
To a solution of 837 mg (2.9 mmol} 2-(2-ethyl-3-methyl-4-trifluoromethyl-phenyl)-4,4-

F

dimethyl-4,5-dihydro-oxazole in § ml nitromethane were added 1.47 m! (23.5 mmol) methyl
todide and the mixture heated in a sealed tube to 70°C for 18h. The brown solution was diluted

with tert-butyl methyl ether, the suspension filtered and the precipitate washed with tert-butyl



rac- N-[ 3- (2- Fl uoro- phenyl)-1-nethyl - piperidin-3-y|]-2- met hox

y-6-

met hyl sul fanyl1-4- trifluoronethyl- benzarnide rac- (2 Fl uor o- phenyl)

1- net hyl - pi peridin-3- ylame (Exanple A 1)) and(Exanple

2- Met hoxyW@ 20148681 sul f any1-4- trifl uoronet hyl - ben20|BC5@Pﬁ”W@&§ﬂple B. 2)

457.6 69 lak F Nle FF Frac-N3-(2,5- Difluoro-phenyl)-1-
nmet hyl - pi peridi n-3- yll-2-nmethoxy- 6- %@thylsulfanyl 4- trifluor
benzam de rac-3-(2,5-Difluoro- phen I) 1 - eridin-3

( Exanplrestial m@yfaw dpied. 2 HBYR- Glethﬁf% ffl%i}w h&nsﬁi AR UBFBH%%
acid ( lﬁ)ﬁm—gxagolzﬁ-:um iodide was obtained as colourless solid: MS (ISP): 300.1 (M™).

e} step 5: 2-Ethvi-3-methyl-4-trifluoromethyi-benzoic acid

O

HO F

F
5 F
A solution of 960 mg (2.25 mmol) 2-(2-ethyl-3-methyl-4-trifluoromethyl-phenyl)-3,4,4-

onet hyl -
|_am ne
ﬁyl-benzoic

trimethyl-4,5-dihydro-oxazol-3-ium iodide in 10 ml MeOH and 5 ml 20% NaOH was heated to
70 °C for 17h The yellow solution was cooled to 1t, MeOH distilied off, the residue acidified
with conc. HCl to pH 1 and extracted three times with tert-butyl methyl ether. The combined

10 organic phases were washed twice with brine, dried over Na;SQy, filtered and evaporated: 2-
Ethyl-3-methyl-4-trifluoromethyl-benzoic acid was obtained as yellow solid: MS (ISN): 231.06
((M-H)").
f) step 6: 2-Ethyl-3-methyi-4-triflcoromethyl-benzoyt chioride

O

Gl E

g F
15 In analogy to the procedure described for the synthesis of example B.6, the title compound was

prepared from 2-Ethyl-3-methyl-4-trifluoromethyl-benzoic acid.

Example C.1
Preparation of N-(1,6-Dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

20 triftuoromethyl-benzamide

I=

a) stepl; (3-Hydroxy-1-methvl-propyl)-methyl-carbamic acid tert-butvl ester




475.5 70 110 NCHal F rac-2-1sopropyl-N (1-methyl-3-phenyl -

pi perll (lg/:e?h?,ly%) ;]1 tlri fl uoronet hyl - benzam de hydrochl ori de

rac- 1- y1l- 3- phenyl - piperidin-3-ylam ne (Exanple A )_and 2- | -4-
trifl uor S¥eEHYPIBENZzoI agi d (ExarrpI>Ie B. 13) (405.ng 71 ?%T’EP@]O-%GSO?iOA)prOFJW )
rac-2- Met hoxy-6- methyl sul fanyl-N- (1-nmethyl-1,4,5,6- tetrahydro-2H

[ 3, 41bi pyridinyl-3- trifluoronethyl-"btenzam de rac-1-Methyl-1,4,5, 6-
tetrahydro-2H [ 3, 4] bi pyridi nyl- 3-

OYO '
/NY\,OH
To a solution of 2 g (19.39 mmol) 3-(methylamino)-1-butanol (commercial, CAS: RO585-18-2)
in 15 mi dichloromethane under nitrogen at room temperature, was added 3.24 ml (23.27 mmol)
tristhylamine. The reaction mixture was cooled to 0°C and a solution of 5.13 g (23.27 mmol) di-
5 tert-butyl dicarbonate in 5 ml dichloromethane was added dropwise. The reaction mixture was

stirred at room temperature for 2 days, then quenched with a saturated solution of sodium
bicarbonate, The organic layer was dried over sodium sulfate, filtered and concentrated in vacuo.
The residue was purified on sitica (Eluent: heptane / ethyl acetate 0 to 40 %) to provide 3.3 g (84
%) of the title compound as a colorless oil. MS(m/e): 204.3 (M+H).

10

b) step2: (3-Bromo-1-methyl-propyl}-methyl-carbamic acid tert-butyl ester

L

0.0

/N\l/\/BI‘

To a solution of 1 g (4.919 mmol) (3-hydroxy-1-methyl-propyl)-methyl-carbamic acid tert-butyl

15 ester in 12.5 ml dichloromethane under nitrogen at 0°C, was added 1.46 g (5.411 mmol)
triphenylphosphine, followed by a solution of 1.79 g (5.411 mmof) carbone tetrabromide m 3.5
mi dichloromethane. The reaction mixture was stirred at room temperature for 3 hours.
The suspension was concentrated in vacuo. The residue was purified on silica (Eluent: heptane /
ethyl acetate 0 to 15 %) to provide 0.74 g (57 %) of the title compound as a colorless oil.

20 MS(mv/e): 210.1 (M-56).

c) stepd: Methyl-(1-methyl-4-nitro-4-phenyl-butyl)-carbamic acid tert-butyl ester




yl at ni ne (Exanple A 17) and 2- Met hoxy-6- nethyl sul fanyl-4-
trifluoronethyl-benzoic acid (Exanple B.2) 440.2 WO

2010/ 086251PCT/ EP2010/ 050551 -89- 72 ..-- N1 -..-N---%"--- S-z.
0 N 110 ORVEOBIEL 2 Et hyl - N-(1- nethyl-1, 4,5, 6- tetrSﬁV&Fi’é’l%ﬁ"SS‘

[ 3, 41] bi pyridinyl-3- y1)-4- tr|fluorqggthyl benzam de hydrochl ori de
me-1-Methyl-1,4,5, 6- tetrahydro-2H [3,41bi pyridinyl-3- ylanine (Exanp

A§17) and 2-Ethyl-4- trifluoronethyl-benzoic acid (CAS. 854531-63-8) 392 2
73 , 1

0.0

Y

N NO,
To a -78°C solution of 304 mg (2.219 mmol) nitromethyl-benzene (CAS: 622-42-4) in 5 ml
tetrahydrofuran over mol-sicve and 1.29 ml HMPA, was added dropwise 2.91 mi (4.654 mmol)
n-BuLi (1.6 M in hexane). After 45 minutes at -78°C, a solution of 590.7 mg (2.219 mmol} (3-

5 bromo-1-methyl-propyl)-methyl-carbamic acid tert-butyl ester in 1.5 ml tetrahydrofuran over
mol-sieve was added dropwise. After 1 hour at -78°C, the reaction mixture was allowed to warm
up slowly, during 2 hours, to -15°C. The mixture was then cooled again to -78°C and quenched
with 0.75 ml of acetic acid, then with 13 ml saturated ammonium chloride. Back to room
temperature, the aqueous phase was extracted two times with ethylacetate, The combined

10 organic layers were dried over sodium sulfate, filtered and concentrated in vacuo. The residue
was purified on silica (Eluent: heptanc / ethyl acetate 0 to 10 %) to provide 201 mg (28 %) of the
title compound as a colorless oil. MS(m/e): 323.3 (M+H).

d) step4: Methyl-

1-methyl-4-nitro-4-phenvi-butyl)-:

15
N
- NO,
In analogy to the procedure described for the synthesis of example A.22, step 4, the title
compound was prepared from Methyl-(1-methyl-4-nitro-4-phenyl-butyl)-carbamic acid tert-butyl
ester. MS(m/e): 223.3 (M+H).
20

) step5: 1,2-Dimethyl-3-nitro-5-phenyl-piperidine

Oo-Z



--s,N- ND NH F F F rac-2-Mthoxy-6- nethylsulfanyl-N

(1-methyl-1,4,5 6- tetrahydro-2H [3,31Thi pyridinyl-3- trifluoronethyl-
benzam de rac-1-Methyl-1,4,5,6- tetrahydro-2H [3,31Thipyridinyl-3- ylam ne
( Exanpl e VA0 28708638 2- Met hoxy- 6- nmet hyl sul fanyl1-4- tri ?F%F%ﬂ’l‘ﬂé{?* Y- benzoi ¢
acid (Example B.2) 440.2 74 1 ---8----\ N.7 0 CI-1 FFF
rac-2-Ethyl-N-(1- nethyl-1,4,5, 6- tef6r7éhydro- 2H [ 3, 31bi pyridi nyl- 3-

To a suspension of 138 mg (0.621 mmo!) Methyl-(1-methyl-4-nitro-4-phenyl-butyl)-amine m 2.2
ml dioxane under argon at room temperature, was added 49.8 ul (0.683 mmol) formaldehyde
(37% in water). The mixture was stirred at room temperature for 30 minutes and then at 65°C for
4.5 hours. The mixture was cooled to room temperature and diluted with ethyl acetate. Sodium

5  sulfate was added. The mixture was filtered and the filtrate was concentrated in vacuo. The
residue was purified on silica (Eluent: heptane / ethyl acetate 0 to 20 %) to.provide 76 mg (52 %)
of the title compound as a colorless oil. MS(m/e): 235.3 (M+H).

B sten6: 1.6-Dimethyl-3-phenvi-piperidin-3-yviamine

10

In analogy to the procedure described for the synthesis of example A.17, step 4, the title
compound was prepared from 1,2-Dimethyl-5-nitro-5-phenyl-piperidine. MS(m/e): 205.3 (M+H).

15 ¢) step7: N-(1,6-Dimethvi-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

In analogy to the procedure described for the synthesis of example 16, the title compound was
prepared from 1,6-Dimethyl-3-phenyl-piperidin-3-ylamine and 2-Methoxy-6-methylsuifanyl-4-
trifluoromethyl-benzoyl chloride (Example B.6). MS(m/e): 453.2 (M+H).
20
Example C.2
Preparation of N-((3RS,55R)-1,5-Dimethyl-3-phenyl-piperidin-3-yl)-2-ethyl-4-

trifluoro methyl-benzamide

ety

25 F



yl)-4- trifluoromethyl- benzam de hydrochloride rac- 1 -Methyl-1,4 |5, 6-
tetrahydro-2H [3, 3] bi pyridinyl-3- ylam ne (Exanple A 18) and 2- Et hyl - 4-
trifluoronethyl-benzoic acid (CAS. 854531-63-8) 392.2 75 1101 ON $ F F F
2- Met hox yWOROIGOBRY, 5SR) - 5- et hoxy- | - met hyl - 3- pheny| PRFEEFHYPNESI3- y1) - 6-
met hyl sul fanyl-4- trifluoronethyl- bepnzam de (3RS, 5SR)-5- Met hoxy-
1- met hyl- 3- phenyl - pi-peridin-3-ylam ine"(Exanple A 19) and 2- Mt hoxy- 6-
met hyl sul fanyl-4- trifl uorongt h%/l -benzoic acid (Exanple 13.2) 469.2 76 10
In analogy to the procedure described for the synthesis of example 1, the title compdund was

prepared from (3RS,5SR)-1,5-Dimethyl-3-phenyl-piperidin-3-ylamine (Example A.20) and 2-
Ethyl-4-triftuoromethyl-benzoic acid (CAS: 854531-63-8). MS(m/e): 405.4 (M+H).

5  Description of active examples:

Example 1
rac-2-Chloro-N-(1-methyi-3-phenyl-piperidin-3-yl)-3-triflnoromethyl-benzamide

o o F
~y F
N F
H

To a solution of 33 mg (0.144 mmol) 2-chloro-3-(trifluoromethylybenzoic acid (commercial), 75

10 mg (0.197 mmol) HATU and 90 ul (0.524 mmol) N-ethyldiisopropylamine in DMF (Iml) was
added a solution of 25 mg (0.131 mmol) rac~immefhyl;S-phenyl.—piperidin-3-yl‘amine (Example
A1) in DMF (0.25 ml). The mixture was stirred at room temperature for 22 hours. The solvent
was removed in vacuo. The residue was dissolved in ethyl acetate. The solution was washed
once with water and twice with a saturated sodium carbonate solution. The aqueous layer was

15 extracted once with ethyl acetate. The combined extracts were dried over sodium sulfate, filtered
and concentrated in vacuo. The crude product was purified on silica gel (Eluent: Heptane/ethyl
acetate 0 to 100 %) to provide 27 mg (52 %) of the title compound as a light yellow oil. MS
(m/e): MS(m/e): 397.2 (M+H)

20 Inanalogy to Example 1, compounds 2 to 15 of the following table were prepared from the acid

derivatives and piperidine derivatives:

MW
Example

No Structure Systematic Name Starting materials found
(MH")

rac-1-Methyl-3-phenyl-

rac-N-(1-Methyl-3- piperidin-3-ylamine

phenyl-piperidin-3- (Example A.1) and 2,4-

2 N . yl)-2,4-bis- bis(trifluoromethylybenzoic | 431.3
i trifluoromethyl- acid (commercial)
benzamide




V 1110 F F 2-Cycl opropyl -N- ((3RS, 5SR) -5- ne

t hoxy-1 - net hyl 3- phenyl - pi peridin- trifluoronethyl -
, 5SR) - 5- Met hoxy- 1 -nethyl -3 -phenyl -

benzam de (3RS
pi peri di n-3-yl am ne (Exanple A 19)

and 2- CyN¥PEPWERRZIL 4- trifl uoronet hyl -benzoic acid (EPAREPHIBIVF51433. 4 WO
2010/ 086251PCT/ EP2010/ 050551 -90- 77 OF F F 2-Ethyl -N- ((3RS, 5SR) - 5-
nmet hoxy- | -nethyl - 3-pheny|-piperidrﬁ% 3-y0-4 - , -
trifluoronethyi henzam de (3RS 5SR)-5-Methoxy-_|-nethyl-3-phenyl -
pi periidir173-yl am ne (Exanpl e|A 19) and 2- Ef hyac-&Mathi3adenrtet hyl - benzoi c
acid (|CAS: rac-2-Bromo-N-(1- piperidin-3-ylamine
' o methyl-3-phenyl- (Example A.1) and 2-
3 NN piperidin-3-yl)-4- | Bromo-4-triflucromethyl- | 441.2
" . F trifluoromethyl- benzoic acid (CAS: 328-
g benzamide 89-2)
rac-1-Methyl-3-phenyl-
rac-2-Ethyl-N-(1- piperidin-3-ylamine
o methyl-3-phenyl- (Example A1) and 2-
4 N . piperidin-3-yl)-4- Ethyl-4-trifluoromethyl- | 391.2
: F trifluoromethyl- benzoic acid (CAS:
g benzamide 854531-63-8)
‘ rac-1-Methyl-3-phenyl-
PR rac-2-Fluoro-N-(1- piperidin-3-ylamine
i //u:/% e methyl-3-phenyl- (Example A.1) and 2- -
5 LTk I piperidin-3-yl)-4,6- fluoro-4,6- 4492
Tl bis-triflucromethyl- | bis(trifluoromethyl)benzoic
o~ benzamde acid (commercial)
rac- 1-Methyl-3-phenyl-
- rac-2-Chloro-N-(1- piperidin-3-ylamine
F F methyl-3-phenyl- (Example A.1) and 2-
6 o 5 F piperidin-3-y1)-4,6- chloro-4,6- 465.1
¥ Il bis-trifluoromethyl- | bis(trifluoromethylybenzoic
benzamide acid {commercial)
rac-1-Methyl-3-phenyl-
rac-2-Bromo-6- piperidin-3-ylamine
0 o methoxy-N-(1- (Example A.1) and 2-
7 ~\ methyl-3-phenyl- Bromo-6-methoxy-4- 4711
N piperidin-3-yl)-4~ trifluoromethyt '
:b\,{ trifluoromethyl- -benzoic acid {(Exampie
F benzamide B1)
rac-2-Methoxy-6- rac-1-Methyl-3-p-tolyl-
methylsulfanyl-N- piperidin-3-ylamine
R - o o7 (1-methyl-3-p-tolyl- (Example A.4) and 2- 4533
N N piperidin-3-yl)-4- | Methoxy-6-methylsulfanyl- :
HJ:]@‘*F trifluoromethyl- 4-trifluoromethyl-benzoic
l LF benzamide acid (Example B.2)
rac-4'-Fluoro- rac-1-Methyl-3-phenyl-
N H O biphenyl-2- piperidin-3-ylamine
9 N carboxylic acid (1- (Example A.1) and 4'- 3801
0 methyl-3-phenyl- fluorobiphenyl-2- e
O piperidin-3-yl)- carboxylic acid
I amide {commercial)




854531-63-8) 421.1 78 OH 1110 a HOO a rac-2,4-Dichloro-6- nethoxy-N(1-
met hyl - 3- phenyl - pi peri di n-3-y0- benzamni de hydrochl ori de

rac- 1- Met hyl- 3- phenyl - pi peridi n-3-ylam ne (Exanple A 1) and 2, 4-

Di chl or o- #Or8tH8s5: benzoi c acid (CAS: 92294-09-4) 39FCTEP205051110/ o
rac-4- Met hoxy- 2, 6- di net hyl - N-( 1- netqyl-S-phenyl- pi peridin-3-y1l)-
benzami de rac- 1- Met hyl- 3- phenyl - pi pef@-di n- 3-yl ami ne (Exanple Al) and 4-

Met hoxy-2, 6-di met hyl - benzoic _aci d(CAS: 37934-89-7) 2" 2 '''' 80 011
rac-N-(1-Methyl-3- rac-1 »Me‘t Byl-3-p he.:nyi»
iy henyl-pineridin.3. piperidin-3-ylamine
10 N PCNyl-pIperidin (Example A.1)and 2- | 372.2
4 yD-2-pyridin-3-yl- {d-3vLb c acid
) benzamide pyTid-3-yl-DeNZOIC act
M {commercial)
rac-N-{1,2- rac-1,2-Dimethyi-3-
Dimethyl-3-phenyl- | phenyl-piperidin-3-ylamine
g o piperidin-3-yl)-2- (Example A.5) and 2-
11 NN methoxy-6- Mecthoxy-6-methylsulfanyl- | 453.2
H . ¢ | methylsulfanyl-4- | 4-trifluoromethyl-benzoic
| F trifluoromethyl- acid (Example B.2)
benzamide
rac-1-Methyl-3-phenyl-
ok rac-2-Ethoxy-N-(1- piperidin-3-ylamine
o F | methyl-3-phenyl- (Example A.1) and 2-
12 - § F piperidin-3-yl)-4- Ethoxy-4-trifluoromethyl- | 407.4
N trifluoromethyl- benzoic acid (CAS:
¢ benzamide 334018-39-2)
rac-2-Cyclopropyl- rac-1-Methyl-3-phenyi-
Fo_E N-(1-methyl-3- piperidin-3-ylamine
13 ’ - | phenyl-piperidin-3- (Example A.1) and 2- 4033
‘ Ny N yh)-4- Cyclopropyl-4- '
! trifluoromethyl- trifluoromethyl-benzoic
benzamide acid (Example B.3)
rac-5- ,
Trifluoromethyl- rac-1-Methyl-3-phenyl-
. piperidin-3-ylamine
biphenyl-2- (Example A.1) and 5
14 carboxylic acid (I- \oXAmpIe A1) and o- 439.4
- ‘ Trifluoromethyl-biphenyl-
N methyl-3-phenyl- o
L 2-carboxylic acid (Example
piperidin-3-y1)-
. B.4)
amide
rac-1-Methyl-3-phenyl-
rac-2-Isopropoxy-N- piperidin-3-ylamine
J_ | (1-methyl-3-phenyl- |  (Example A.1) and 2-
15 ~ 1 9 piperidin-3-yi)-4- Isopropoxy-4- 421.2
N . triffuoromethyl- trifluoromethyl-benzoic
. benzamide acid (Example B.5)
F
Example 16

benzamide

rac-2-Methoxy-N-(1-methyl-3-phenyl-piperidin-3-yi}-4,6-bis-trifluoromethyl-




110 rac-2, 6-D net hoxy- N-(1-nethyl-3- phenyl-piperidin-3- yl)-4-
trifluoronethyl- benzam de rac-1-Met hyl-3-phenyl - piperidin-3-ylamne
(Exanmpl e A 1) and 2, 6- Di nethoxy-4- trifluoronethyl-benzoic acid (Exanple
B. 14) 423W2 81/08491 NH5 o FFF F) C--- F rac- 2- Met hoxy- N-PQTEEP@&EBH§05513- phenyl -
pi peridin-3-yl1l)-6- (2,2,2-trifluoro- ethoxy) 4- trifluoronethyl- benzam de
rac-1- Met hy1- 3- phenyl pi peri di n- 3-yl amme (Exanple A 1) and 2-

Met hoxy-6-(2,2,2- trifluoro-ethoxy)-4- trifluoronethyl-benzoic acid

(Exanpl e B, 15) 491 2 82 OH 10V ?

To a solution of 205 mg (1.077 mmol) rac-1-methy!-3-phenyl-piperidin-3-ylamine (Example
A1) and 369 ul (2,154 mmol) N-ethyldiisopropylamine in dichloromethane (2.5 ml) was added
dropwise a solution of 430 mg (1.4 mmol) 2-methoxy-4,6-bis-trifluoromethyl-benzoyl chioride

5 (CAS: 886503-47-5) in dichloromethane (2.0 ml) at room temperature. The mixture was stirred
at room temperature for 16 hours. The solvent was removed in vacuo. The crude product was
purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 340 mg (69 %) of the
title compound as a light yellow foam. MS (m/e): MS(m/e): 461.4 (M+H).

10 Inanalogy to Example 16, compounds 17 to 28 of the following table were prepared from the

acyl chloride derivatives and piperidine derivatives:

MW
Expl
N Structure Systematic Name Starting materials found
0.
(MH")
rac-1-Methyl-3-phenyl-
rac-2,4-Dichloro-N-(1- piperidm-3-ylamine
17 0 methyl-3-phenyl- (Example A.1) and 2,4~ 363 1
Sy N piperidin-3-vyl}- dichloro-benzoyl chloride '
H benzamide (CAS: 98499-66-2)
rac-2-Methoxy-N-(1- rac-1-Methyl-3-phenyl-
0 o methy]-3- h{:n L piperidin-3-ylamine
~y ; er?dimg E}?é— {Example A.1) and 2-
18 i P o Methoxy-6-methylsulfanyl- | 439.4
r{  methylsulfanyl-4- .
3 : 4-trifluoromethyl-benzoyl
f F trifluoromethyl- .
F . chloride (Example B.6)
benzarmde
rac-1-Methyl-3-phenyl-
piperidin-3-ylamine
o rac-N-(1-Methyl-3- (Example A.1} and 2-
~x phenyl-piperidin-3-yl)- Methylsulfanyl-4-
19 N 2-methylsulfanyl-4- trifluoromethyl- 409.3
s Z trifluoromethyl- benzoyl chloride (CAS:
| benzamide 956830-68-5)




F F 2-Cycl opropyl -N ((3RS, 5SR) -1, 5- di net hyl- 3- phenyl -

trifluoronethyl- benzam de hydrochl oride (3RS, 5SR)-1,5- D nethyl-3-phenyl -

pi peri di n-3-ytam ne (Exanple A 20) and 2- Cycl opropyl- 4-
trifl uorowdtaeydeshdnzoi c acid (Exanple B.3) 417.3 WD PCI/EP2010/850551
A rac-2-Cycl opropyl -

2010/ 086251PCT/ EP2010/ 050551 -91- 83 -..
4-trifluoronethyl- N-(1,5,5-trinethyl-72-3-phenyl - pi peridin- 3-y1)-benzani de

rac-1,5,5-Trinethyl-3- phenyl-piperidin-3- ylamnc (Exanple A 21) and

0O N

pi peridin-3-yl)-4-

2- Cyclopropyl-4- trifluoronethyl-benzoic aciid {aExavpihel-BpBiny431. 3
rac-2-Methyl-N-(1- piperidin-3-ylamine
o methyl-3-phenyl- (Example A.l) and 2-
20 ~y piperidin-3-yl)-4- Methyl-4-trifluoromethyi- | 377.3
5 . trifluoromethyl- benzoyl chloride (CAS:
. benzamide 98499-66-2)
FI
| rac-2-Chioro-N-(1- | "¢ 1-Methyl-3-phenyl-
e d _ piperidin-3-ylamine
~ methyl-3-phenyl-
21 N N ey (Example A.1) and 2-
N piperidin-3-yl)-5- . i 397.2
. Chloro-5-trifluoromethyl-
triflnoromethyl-
benzamide . benzoyl
e chloride (CAS: 657-05-6)
F
rac-1-Methyl-3-phenyl-
rac-Naphthalene-1- piperidin-3-ylamine
7 - O carboxylic acid (1- (Example A.1) and 1- 3453
i N O methyl-3-phenyl- Naphthovi chloride ‘
piperidin-3-yl)-amide {(commercial)
rac-1-Methyl-3-phenyl-
0 o piperidin-3-ylamine
~ rac-4-Fluoro-2- (Example A.1) and 4-
i N methoxy-6-methyl-N- Fluoro-2-methoxy-6-
23 - (1-methyl-3-phenyl- methyl-benzoyl 3574
piperidin-3-yi)- chloride (CAS: 960531-76-
benzamide 4)
rac-1-Methyl-3-phenyl-
e N piperidin-3-ylamine
o Fnet rac-2-Methyl-N-(1 {Example A.1) and 2-
~ " methyl-3-phenyl- Methyl-4,6-bis-
24 T N piperidin-3-yl)-4,6-bis- . Y, 0= 445.4
H . trifluoromethyl- triﬂuoromsthyf.-benzoyl
be 4 chloride (CAS: 895580-42-
¢l enzamide A)
rac-1-Methyl-3-phenyl-
5 Pt rac-2-Ethyl-N-(1- piperidin-3-ylamine
~u F methyl-3-phenyl- (Example A.1) and 2-Ethyl-
25 N . piperidin-3-y1)-4,6-bis- 4,6-bis-trifluoromethyi- 459.4
trifluoromethyl- benzoyl chloride (Example
i benzamide B.7)




84 OH S HN s 110 F rac-2- Met hoxy-6- nethyl sul fanyl-4- trifluoronethyl-N
(1,6,6-trinethyl-3- phenyl-piperidin-3- yfl-benzam de hydrochl ori de
rac-1, 6, 6-Tri net hyl- 3- phenyl - pi peridin-3- ylanm ne (Exanple A 22) and

2- Met hoxyWe-201pé868fl sul f anyl1-4- trifl uoromet hyl - benzoi CaGirdtI¢EXSEHNp| e B. 2)

467.2 |In analogy to Exanple 16, conpounds 85 to 105 of the followi ng table
were prepared fromthe acyl chloride-d&rivatives and piperidine
derivatives: Expl. No Structure Systematic Nanme Starting materials
R ' rac-3-(4-Fluoro-phenyl)-1-
- rac-N-[3-(4-Fluoro- methyl-piperidin-3-ylamine
o0 o phenyl)-1-methyl- (Example A.2) and 2-
26 ~ Nm piperidin-3-yl1]-2- Methoxy-4,6-bis- 479 1
i F methoxy-4,6-bis- trifluoromethyl-benzoyl '
. . triffluoromethyl- chloride (CAS: 886503-47-
F ¥ benzamide 5)
i rac-N-[3-(4-Fluoro- | rac-3-(4-Fluoro-phenyl)-1-
phenyl)-1-methyl- methyl-piperidin-3-ylaminc
o o piperidin-3-yl]-2- (Example A.2) and 2-
27 Sn methoxy-6- Methoxy-6-methylsulfanyl- | 457.2
ﬁjb\; methylsulfanyl-4- 4-trifluoromethyl-benzoyl
fl? A trifluoromethyl- chloride (Example B1)
benzamide
¢ rac-N-[3-(4-Chloro- | rac-3-(4-Chloro-phenyl)-1-
phenyl)-1-methyl- methyl-piperidin-3-ylamine
o o piperidin-3-yl]-2- (Example A.3) and 2-
28 ~n methoxy-6- Methoxy-6-methylsulfanyl- | 473.3
N)iiF methylsulfanyl-4- 4-trifluoromethyl-benzoyl
? . trifluoromethyl- chloride (Example B1)
F benzamide
Example 29

rac-2-Methoxy-N-(3-phenyl-piperidin-3-yl)-4,6-bis-trifluoromethyl-benzamide

o O/
HN ,
N
3 F
N S F

5 a)step 1: rac-3-Amino-3-phenyl-piperidine-1-carboxvlic acid benzvi ester

X
saasl

To a refluxing solution of 500 mg (1.486 mmol) rac-3-azido-3-phenyl-piperidine-1-carboxylic

acid benzyl ester (example A.1, step 2) and 281 mg (7.43 mmol) NaBH, in THF (5ml) was

added dropwise 2.0 ml methanol over 1.5 hour. The mixture was refluxed for another hour and

10 then stirred at room temperature overnight. Another 14 mg (3 mmoly NaBH, were added and

the mixture was refluxed for 2 hours. The mixture was cooled in an ice bath and acidified with

HCIL IN. The mixture was basified with 1N NaOH and extracted three times with cthyl acetate.

The combincd extracts were dried over sodium sulfate, filtered and concentrated in vacuo. The



MNfound (MO 85 LL U / \ 0 Oco- z = ..... N-( (3RS, 5SR) -1, 5- .

D met hyl- 3- phenyl - pi peridin-3-yl)-2- nethoxy-6- nethylsul fanyl-4-
trifluoromethyl- benzam de hydrochl oride (3RS, 5SR)-1,5-Di net hyl-3-

phenyl - piger2ddions28t y| am ne (Exanple A 20) and 2- Met hEFIB2H0W§Hsul f anyl -
4-trifluoronethyl -benzoyl chloride (Exanple B6) 453.5 86 , 0Q --=1"
-------- "'a0---J3 |, FIFF .----=74& " | . |

crude product was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide
220 mg (48 %) of the title compound as a colorless oil. MS (m/e): MS(m/e): 311.4 (M+H).

b) step 2: rac- 3-(2-Methoxy-4,6-bis-trifluoromethyl-benzoylamino)-3-phenyl-piperidine-1-

5 carboxvhc acid benzyl ester

In analogy to the procedure described for the synthesis of example 16, the title compound was
prepared from rac-3-amino-3-phenyl-piperidine-1-carboxylic acid benzyl ester and 2-methoxy-
4,6-bis-trifluoromethyl-benzoyl chloride (CAS: 886503-47-5).

10

¢) step 3: rac-2-Methoxy-N-(3-phenyl-piperidin-3-y1)-4.6-bis-triflucromethyl-benzamide

To a solution of 445 mg (0.767 mmol) rac- 3-(2-methoxy-4,6-bis-trifluoromethyl-
benzoylamino )-3-phenyl-piperidine- 1 -carboxylic acid benzyl ester in methanol (4.5 ml) were
added 44mg Pd/C 10 %. The mixture was stirred under an hydrogen atmosphere at room

15 temperature for 1.5 hour. The apparatus was purged with argon. The catalyst was filtered and the
filtrate was concentrated in vacuo to provide 330 mg { 96 %) of the title compound as a white
foam. MS(m/e): 447.3 (M+H).

Example 30
20 rac-N-{1-Ethyl-3-phenyl-piperidin-3-yl)-2-methoxy-4,6-bis-triflueromethyl-

benzamide

To a solution of 25.mg (0.056 mmol) rac-2-methoxy-N-(3-phenyl-piperidin-3-yl)-4,6-bis-
trifluoromethyl-benzamide in 0.25 ml dichloromethane were added 19.7 ul (0.112mmol) N~
25  ethyldiisopropylamine and finally 6.0 ul (0.0728 mmol) iodoethane. The solution was stirred at

room temperature for 20 hours. The solvent was removed in vacuo. The crude product was



2- Met hoxy-N- ( (3RS, 5SR) - 5- net hoxynet hoxy- 1- net hyl - 3- phenyl -

pi peridin-3-yl)-6- nethylsul fanyl-4- trifluoromethyl- benzam de

rac- 5- Met hoxynet hoxy- 1- net hyl- 3- phenyl - pi peridi n- 3-ylam ne (Exanple A 10)
and 2- MetWBxY1eE8625kt hyl sul fanyl-4- trifl uoronet hyl - beRESFEP2EKDIHFIIde .
(Exanmpl e B6) 499.3 WO 2010/ 086251PCT/ EP2010/ 050551 -92- 87 thO'th- )/

rac- N- P- (3- Brono- phenyl)- 1-net hyl - pTSper I di n-3-y1]-2- nethoxy- 6-

met hyl sul fanyl1-4- trifluoronmethyl- benzam de hydrochl ori de

r ac- 3- (P9riBpbppsiperesy (fiuant: ientanpiethyl yratatalt t9- B0y HeipieyideEéanp(S8 A 9Ehe and 2-

Vet nOX M oBRhOUH e BIBMks: o MSIh)eStp8 BRI Penzoyl chl ori de (Example 136)

Exampie 31
5 rac-N-(1-Isoprepyl-3-phenyl-piperidin-3-yl}-2-methoxy-4,6-bis-triflucromethyl-

benzamide

e

Tao a solution of 35.7 mg (0.08 mmol) rac-2-methoxy-N-(3-phenyl-piperidin-3-y1)-4,6-bis-

trifluoromethyl-benzamide in methanol were added 28 ul (0.48 mmol) acetic acid, 59 ul (0.8

10 mmol) acetone and finally 30 mg (6.4 mmol) sodium cyanoborohydride. The mixture was stirred
at room temperature for 4 hours. The solvent was removed in vacuo. The residue was taken in
ethyl acetate. The mixture was washed once with a 1N NaOH solution, once with water and once
with brine. The aqueous layer was extracted once with ethyl acetate. The combined organic
layers were dried over sodium sulfate, filtered and concentrated in vacuo, The crude product was

15 purified on silica gel {Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 33 mg (85 %) of the
title compound as a white foam. MS(m/e): 489.4 (M+H).

In analogy to Example 31, compounds 32 to 34 of the following table were prepared from rac-2-
methoxy-N-(3-phenyl-piperidin-3-y1)-4,6-bis-trifluoromethyl-benzamide and carbonyl

20 derivatives:

25

30



88 ith\ rac-N43-(2-Chloro-4- fluoro-phenyl)-1- nethyl=piperidin-3-ylk

2- met hoxy-6- nethyl sul fanyl-4- trifluoronethyl- benzam de- '

rac- 3- (2- Chl oro-4-fl uoro- phenyl)-1-nethyl -piperidin- 3-ylam ne (Exanple

A 24) andWB-WB¥daeesy- 6- net hyl sul fanyl-4- trifl uoronet lpgirmrenzosossichl ori de

(Exanpl e B6) 491.1 89 | A rac-2-Methoxy-6- nethylsulfanyl-N41- nethyl-3

-(3- trifluoronethyl- phenyl)-piperidi?m-3- y1]-4-trifluoronethyl- benzani de

rac-1- Met hy1-3-(3- trifluoronethyl-phenyl)- piperidin-3-ylamne (Exanple

A. 26) and 2- Met hoxy-6-nethyl sul fanyl - 4-trifluoronethyl-benzoyl ®fWwori de

( Exanp| e&H8) 507. 2 ‘
ructure found

Nag,
(MH")

Systematic Name Starting materials

rac-N-(1-Cyclopentyl-3-
phenyl-piperidin-3-y1)-2~
) methoxy-4,6-bis-

¢ trifluoromethyl-benzamide

rac-N-(1-
Cyclopropylmethyl-3-

32

cyclopentanone 515.5

33

phenyl-piperidin-3-yl}-2-
methoxy-4,6-bis-
trifluoromethyi-benzamide

cyclopropanecarboxal
dehyde

501.3

34

rac-2-Methoxy-N-[3-
phenyl-1-(tetrahydro-
pyran-4-yl)-piperidin-3-yl]-
4,6-bis-trifluoromethyl-

benzamide

tetrahydro-4H-pyran-
4-one

5313

The examples 35-38 have been prepared by separation of the racemic material by chiral HPLC:

Expl Starting racemic Refention | - MW
P Structure Systematic Name time found
No. material ) .

(min.) * (MHE")
rac-2-Methoxy-
2-Methoxy-N-((S)-1- | | -(1-methyl-3-
methyl-3-phenyl- phenyl-piperidin-
35 piperidin-3-yl)-d,6- | S-yD-4:6-bis- 54 | 4614
bis-trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 16)
rac-2-Methoxy-
2-Methoxy-N-((R)-1- N-(1 —m;thy'l-g'u
methyl-3-phenyl- phenyl-piperidin-
36 piporidin-3-y-4,6- | S YD-HO-Dis- 103 | 4614
bis-trifluoromethyl- tr1%u0fom§§hyi-
benzamide enzamade
(Example 16)




90 -TY rac-2-Methoxy-6- nethylsul fanyl-N[1- nethyl-3-(3- -

trifluoronethoxy- phenyl)-piperidin-3- yl]-4-trifluoronethyl-
rac-1-Methyl-3-(3- trifluoronethoxy-phenyl).-

(Exanpl e B6) 523.1 91
nmet hyl - pi peri di n-3-yl1l1l- 6-nethyl sulfa
rac- 3-(3-Met hoxy- phenyl ) -

rac- 2--Met hoxy- N-[ 3-

benzam de

pi peridi n-3-yl am ne (Exanple
A .27) andVe-220188HdXy- 6- net hyl sul fanyl - 4-trifl uor onet RyTEBERYSWESIichl ori de
(3- met hoxy- phenyl ) - 1-

171- 4- trifluoronethyl-
1- net hyl - pi peridi

benzam de

-3- ylam ne (Exanple A. 28)

2- Met hoxy- 6- sul fany1-4- trifl uor onet hyracseNegyKychl ori de |( Exanp
B6) 469.2 92 0 o N-~(1-methy}-3-
2-Methoxy-N-((S)-1- | phenyl-piperidin-
H)b*‘: methyl-3-phenyl- 3-y1)-6-
éIE - | piperidin-3-yh)-6- methylsulfanyl-4-
37 F methylsulfanyl-4- trifluoromethyl- 73 439.3
trifluoromethyl- benzamide
benzamide (Example 18)
hydrochloride '
rac-2-Methoxy-
© o o 2-Methoxy-N-({R)-1- | N-(1-methyl-3-
N methyl-3-phenyl- phenyl-piperidin-
O‘a piperidin-3-yl)-6- 3-y1)-6-
38 i " methylsulfanyl-4- | methylsulfanyl-4- | 14.1 | 4393
F trifluoromethyl- trifluoromethyl-
benzamide benzamide
hydrochloride (Example 18)

and
| e

*: Analytical separation conditions: Colamn: Chiralpak AD; Eluent: 135 % Isopropanol/ Heptane;
flow 35 mi, UV detection: 254 nom

5 Inanalogy to Example 1, compounds 39 to 44 of the following table were prepared from the acid

derivatives and piperidine derivatives:

MW
Example
Stracture Systematic Name Starting materials found
No.
(MH")
Tac-2- .
. Difluoromethoxy-N- rac-1-Methyl-3-phenyl-
Py ' i piperidin-3-ylamine
o o7 (1-methyl-3-phenyi-
~ S (Example A.1) and 2-
39 y y piperidin-3-yl)-4- . b4 429.2
: F trifluoromethyl- Difluoromethoxy-4-
. li)enzami de trifluoromethyl-benzoic
F acid (Example B.8)
rac-2-Chloro-N-(1-
cH methyi-3~pheny(i- rac-1-Methyl-3-phenyl-
0 o piperidin-3-y1)-6- piperidin-3-yiamine
40 ™ N Sy trifluoromethyl- (Examféfoﬁ;_lgnand e 398.1
W nicotinamide 0 st Dnicotini
. hydrochlotide (trif qromet y )n@o‘lumc
F acid (commercial)




O rac-N-[3-(3- Difluoronethoxy- phenyl)-1-nethyl-
met hyl sul f any1- 4-
rac- 3- (3-Di fl uor omet hoxy- phenyl) - 1- et hyl
A. 29) andWB-2BY18628Y- 6- met hyl sul fanyl- 4-

met hox

y- 6

trifluoronethyl-

pi peridin-3-y
benzam de formc

(Exanpl e 136) 505.2 WO 2010/ 086251PCT/ EP2010/ 050551 -93- 93
rac- N-[ 3- (3- Fl uoro- pheny1) - 1- net hyl =7%i peri di n- 3-y1] - 2- net hoxy- 6-

1] - 2-
acid

- Co0

- pi peridin- 3-ylamne (Exanple
trifl uoronet RgrAresrosdssichl ori de

met hyl sul fanyl-4- trifluoronethyl- benzam de formc acid
rac- 3-|( 3- Fl uorno- phenyl ) -1- net fapt2-PhiperNdi n- 3- f A. 30) and 2-
Met hoxly- 6- et hyl s anm 4- 1 r ithétbrgr Joptenily | - be%aéta‘nﬁg% ?zgﬁg’% (Exanpl e B6)
457.2 94 piperidin-3-y1)-6- i ! oA ;’ 21“2
41 trifluoromethyl- (Example A.1) and 2- 432.4
nicotinamide Pyrrolidin-1-yl-4-
b dmchidride trifluoromethyl-benzoic
Y acid (Fxample B.9)
rac-4-Cyclopropyl-2- | o0, 1-Methyl-3-phenyl-
(7 trifluoromethyl- piperidin-3-ylamine
K// 7 pyrimidine-5- (Example A.1) and 4-
42 h /\i\ /!kr LN carboxylic acid (1- | . cyclopropyi?-. . 405.4
L \ ) l methyl-3-phenyl- trlﬂuoromethyl;?yimtudmen
7 | piperidin-3-yl-amide | S-carboxylic acid
{commercial)
rac-2-Cyclohexyl-N- | 1% 1-Methyl-3-phenyl-
(1-mothyl-3-phenyl- piperidin-3-ylamine
- o piperidin-3-yl)-4- (Example A.1) and 2-
43 ¥ Ty trifluoromethyl- Cyclohexyl-4- 445.4
" F benzamide trifluoromethyl-benzoic
For ‘ acid (Exampie B.10)
rac-2-Cyclopentyl-N- rac-1-Methyl-3-phenyl-
(1-methyl-3-phenyl- piperidin-3-ylamine
o ol {Example A.1) and 2-
44 ™ piperidin-3-yl)-4- Cyclopentyl-4- 4313
; trifl thyl- yropLty '
H - rifluoromethyl 6t thvl-benzo]
benzamide tri p.oromct yi-Denzoic
¢ acid (Example B.11)
In analogy to Example 16, compounds 45 to 48 of the following table were prepared from the
acyl chloride derivatives and piperidine derivatives:
MW
Expl.
N Structure Systematic Name Starting materials found
No. :
(MH")
rac-N-[3-(3-Chloro-
heny!)-1-methyl-
CH. iipczd)m-}yl]-%- rac-3-(3-Chloro-phenyl)-1-
0 o methoxy-6- methyl-piperidin-3-ylamine
45 ~n N methylsulfanyl-4- (Example A.6) and 2- 4732
N irifluoromethyl- Meﬂ}oxy~6~methyisu Ifanyl-
i < benzamide 4-trifluoromethyl-benzoyl
F hydrochloride chloride (Example B6)




IL 411 -0 \\Th_ rac-N-[3-(3-Chloro-4- fluoro-phenyl)-1- '

met hyl - pi peridi n-3-yl k 2-methoxy-6- methylsul fanyl-4- trifluoronethyl -
benzam de rac- 3-(3-Chl oro-4-fluoro- phenyl)-1-nethyl - eridin-_3-ylamne
(Exanpl e WO ZWY0%AY 2- Met hoxy- 6- net hyl sul fany1-4- tri E’Fﬁ@?@i’r‘iﬁsﬂ?ﬂ benzoyl
chloride (Exanple B6) 491.1 95 O/ rag-N-[3-(3,4- Difluoro-phenyl)-1-

nmet hyl - pi peri di n-3-yl k 2-net hoxy- 6- ?I@t" hyl sul fanyl-4- tri fI uororret hyl -

benzani de ac- 3- ('-2 A4- Di.fl uor.o- nhpn\/1\- 1- et "I\ll pi-peri-di-n A-Ae
(Exanpl e A.B2) and 2-Met hoXy- 6- net hyl sul f anfic“ e q‘t&qxwfﬁs hyI benzoyl
chl oriide (Exanpl® B6) 475.1 g&-2-Methoxy-N-[3- 1-methyl-piperidm-3-
(4-methoxy-phenyl)-1- | vlamine (Examplc A7) and
46 o o7 methyl-piperidin-3-yl}- 2-Methoxy-6- 460.2
~\ . Jm 6-methylsulfanyl-4- methylsulfanyl-4- '
Ho- F trifluoromethyl- trifluoromethyl-benzoyl
: 3 F - benzamide chloride (Example B6)

rac-N-{5~-Fluoro-1'-
E methyl-1',4",5",6'" rac-5-Fluoro-1"-methyl-
LN tetrahydro-2"H- 1',4',5",6'tetrahydro-2H-
’ AN o [2,3"bipyridinyl-3-yi)- | [2,3bipyridinyl-3"-ylamine
47 ~y 2-methoxy-6- (Example A.8) and 2- 458.2
%Jj@*F methylsulfany!i-4- Methoxy-6-methyisulfanyl-
s ¢ trifluoromethyl- 4-trifluoromethyi-benzoyl
F benzamide chloride (Example B6)

rac-N-(5-Fluoro-1-
methyl-3-phenyl- rac-5-Fluoro-1-methyl-3-
piperidin-3-yl)-2- phenyl-piperidin-3-ylamine

-~
48 ~y 1 7 methoxy-6- (Example A.9) and 2- 4572
N methylsulfanyl-4- Methoxy-6-methylsulfanyl- )
! ? [; triflucromethyl- 4-trifluoromethyl-benzoyl
F

benzamide chloride (Example B6)

Example 49
rac-2-Cyelopropyl-N-(3-phenyl-piperidin-3-yl)-4- -trifluoremethyl-benzamide

S

5 Inanalogy to the procedure described for the synthesis of example 29, the title compound was
prepared from rac-3-amino-3-phenyl-piperidine-1-carboxylic acid benzyl ester and 2-

cyclopropyl-4-trifluoromethyl-benzoic acid (Example B.3). MS(m/e): 389.1 (MH+).

Example 50
10 rac-2-Methoxy-6-methylsulfanyl-N-(3-phenyl-piperidin-3-yl)-4-trifluoromethyl-

benzamide hydrochleride



10 F . F ci rac-2-Methoxy-6- nethylsulfanyl-N(1- nmethyl-3-mtolyl-
p!per!g!n-g-y9-47 tr;fluorfnethyl- benzam de rac-1- Met hyl-3-mtolyl -

pi peri di n-3-yl am ne (Exanpl e”A 33) and 2- Met hoxy- 6-nget hy I -

4-trif | uBiOMBPRFESibenzoyl chl orid)e (Exanpl e B6) 253. 2"‘%@"%’%"{%@}”

rac- N-[ 3- (4- Fl uoro- 3- net hyl - pheny1) -, 1- net hyl - pi peridin-3-yl k 2-nmethoxy- 6-
nmet hyl sul fanyl-4- trifl uoronethyl - bé zami de rac- 3- (4- Fl uor o- 3- net hyl -
phenyl) - 1-met hyl - pi peridi n- 3-ylam ne (Exanple A 34) and 2- Met hoxy- 6-

net hyl sul fany1-4- trifl uoronethyl @ zoyl chloride (Exaniple B6) 471.2 98

-~
CiH o} o

N

H F
5
I &=

a) step 1: vac-3-{ 2-Methoxv-6-methylsulfanyl-4-triffuoromethyl-benzoylamino)-3-phenyl-

piperidine-1-carboxvlic acid benzyl ester

2
[:j/“o N N i
P Fr
5 In analogy to the procedure described for the synthesis of exampie 16, the title compound was
prepared from rac-3-amino-3-phenyl-piperidine-1-carboxylic acid benzyl ester (example 29, step
1) and 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoyl chloride (Example B.6). MS(m/c):
559.1 (MH+)

10 b)sten 2: rac-2-Methoxy-6-methylsulfanyl-N-(3-phenyl-piperidin-3-yl)-4-triflucromethyl-

benzamide hydrochloride

To a solution of 50 mg (0.0895 mmol) rac-3-(2-methoxy-6-methylsulfanyl-4-triffuoromethyl-
benzoylamino)-3-phenyl-piperidine-1-carboxytic acid benzyl ester in 1 ml ethanol under argon at
room temperature, were added 57 mg (0.895 mmol) ammonium formate and 50 mg Pd/C 10%.

15  The mixture was refluxed for 20 minutes, filtered and the filtrate was concentrated m vacuo. The
residue was taken in water. The aqueous layer was basificd with a 2M Na,COs solution and
extracied 3 times with dichloromethane. The combined extracts were dried over sodium sulfate,
filtered and concentrated in vacuo. The crude product was purified on silica gel (Eluent:
heptane/ethyl acetate 0 to 100 %) to provide 13.4 mg of product which was dissolved m

20 methanol. The sohition was acidified with a 1.6M HCl/methanol solution. The solvent was
removed in vacuo to providel 3mg of the title compound as a light yellow solid. MS (/e):
425.1(MH+).

Example 51
25 rac-—N—(S«Hydroxy—1~methy]—3~phenyl—piperidin—3~yl}-2-methexy-6-methylsulfanyl—4—

trifluoromethyl-benzamide



1 )\rz\ rac-N-[3-(3,5- Difluoro-phenyl)-1- nethyl-piperidin-3-ylk

2- met hoxy-6- nethyl sul fanyl-4- trifluoronethyl- benzam de
rac-3-(3,5-Difluoro-phenyl)- 1-methyl-piperidin-3- ylanne éExaan e A 35)
and 2- MetW@x4i0@s62fdet hyl sul f any1-4- trifl uoronet hyl - beREHFF2AHIETT de

(Exampl e B6) 475.1 WD 2010/ 086251PCT/ EP2010/ 050551 -94- 99 Lt. U \ 0 OW
4 fl rac-2-Methoxy-6- nethyl sul fany1-14- trifluoronethyl-N
(1,5,5-trinmethyl-3- phenyl-piperidin-3-yl)- benzam de hydrochl ori de
rac-1,5,5-Trinmet hyl-3- phenyl-pip di n- 3-yl am ne (Exanple A 21) and 2-

Met hoxy- 6- met hyl sul fanyl - 4-trifl opet kyl - benzoyl

N
N .
p
F
s
oH | F

F

a) sten 1: rag-2-Methoxy-N-(5-methoxymethoxy-1-methyl-3-phenyl-piperidin-3-vl)-6- |

methvisulfanvl-4-trifiuoromethyl-benzamide

5 In analogy to the procedure described for the synthesis of example 16, the title compound was
prepared from rac-5-methoxymethoxy-1-methyl-3-phenyl-piperidin-3-ylamine (Example A.10)
and 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoyt chloride (Example B.6). MS(m/e}:
499.3 (MH+).

10 Db) step 2: rac-N-(5-Hydroxy-1-methyl-3-phenyl-piperidin-3-v1)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

To a solution of 17mg (0.0341mmol) rac-2-methoxy-N-(5-methoxymethoxy-1-methyl-3-phenyl-
piperidin-3-yl-6-methylsulfanyl-4-trifluoromethyl-benzamide in 0.5 ml methanol were added
102 ul (0.102 mmol) of an aqueous 1N HCl solution. The mixture was stirred at room

15  temperature for 30 minutes and then in a 65 °C oil bath for 24 hours. The solvent was removed
in vacuo. The residue was taken in water. The aqueous layer was basified with a 2M N&;COs
solation and extracted 3 times with dichloromethane. The combined extracts were dried over
sodium sulfate, filtered and concentrated in vacuo. The crude product was purified on silica gel
(Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 8 mg (52 %) of the title compound as a

20 white solid. MS(mv/e): 455.2 (MH+).

Example 52
rac-2-Methoxy-N-[1-(2-methoxy-ethyl)-3-phenyl-piperidin-3-ylj-6-methylsulfanyl-4-

trifluoromethyl-benzamide; hydrochloride



chloride (Exanple B6) 467.2 100 LI- LI- * / 00 %12\ rac-N[3-(3-Chloro- -
phenyl)-1-methyl - piperidin-3-yl]-2- methylsulfanyl-4- trifluoronethyl- ‘
benzam de rac- 3-(3-Chl oro-phenyl)-1- nethyl - pi peri di n- | am ne ( Exanpl e
A. 6) andWD20MEesaAtsul f anyl-4- trifluoronethyl - benzoyf T@ﬁﬁ 2B “8%55% CAS:
956830-68-5) 443.1 101 O is F oa ra 2 Chl oro-N-(1- nethyl - 3- phenyl -
pmendi n-3-y1)-4- trifluoromethyl - 7am de ac- 1- t hyl- 3- phenyl -

pi peridin-3-ylam ne (Exanple AI) and 2- Chloro-4-trifluoronethyl- benzoyl

chl ori de (CAS: 76286-03-8) 397. é‘?

In analogy to the procedure described for the synthesis of example 30, the title compound was
prepared from rac-2-methoxy-6-methylsulfanyl-N-(3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide hydrochloride (Example 50) and 2-bromoethyl methyl ether. MS(m/e): 483.2 (MH+).

Example 53
rac—N-{I-(Z—Hydroxy-ethyl)-3-phenyl-piperidin-3-yl]-Z-methoxy-ﬁ-methylsuifanyl--ét-

triflnoromethyl-benzamide; hydrochloride

o o
HO\/\N
N
CIH H F
8
l £ F

In analogy to the procedure described for the synthesis of example 30, the title compound was

10

prepared from rac-2-methoxy-6-methylsulfanyl-N-(3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide hydrochloride (Example 50) and 2-iodoethanol. MS(m/e): 469.2 (MH~+).

15 Example 54
rac-N-(1-Cyclobutyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

trifluoremethyl-benzamide; hydrochloride

NG
N
N
CiH H F
g
I ¢

In analogy to the procedure described for the synthesis of example 31, the title compound was
20 prepared from rac-2-methoxy-6-methylsulfanyl-N-(3 -phenyl-piperidin-3-yl)-4-triflucromethyl-
benzamide hydrochloride (Example 50) and cyclobutanone. MS(m/c): 479.1 (MH-+).



102 U.-* -00 rac-2- Met hoxy-6- nethyl sul fanyl
yl - phenyl ) -pi peridin-3- yl]-4-trifluoronethyl- benzamde formc acid
ac-1-Methyl-3-(3-thiazol-2- yl-phenyl)-piperidin-3- Ian1neg%‘ anpl e A 36)
and 2- MetHoso/@e62stet hyl sul f anyl-4- trifluoronet hyl - beWZBHT2OUMER! de
(Exanple B6) 522.1 103 IL.CHis F so F 0 rac-2-Ethyl- 3-net hyl -
N- (1- met hyl- 3- phen yl - pi peri di n- 3- y1)34 trifluoronethy 1-benzam de formc
acid-rac-1- Met hyl- 3- phenyl - pi peridin-3-ylam ne (Exanple A 1) and 2-Ethyl -
3- net hy1- 4- t nf | uor orret hyl - benzgﬁmnﬁhl% % i de (Exanple B.16) 405.2 104

rac-N-{l~Isopropyi~3-phenyl—plper1dm -3-y])-2-methoxy-6-methylsulfanyl-4-

-N41- net hyl -3-(3-thiazol-2-

triflusromethyl-benzamide; hydrochloride

/L o o
N
N
H F
1 F

5 Inanalogy to the procedure described for the synthesis of example 31, the title compound was
prepared from rac-2-methoxy-6-methylsulfanyl-N-(3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide hydrochloride (Example 50) and acetone. MS(mv/e): 467.2 (MH+).

The examples 56-37 have been prepared by separation of the racemic material by chiral HPLC

10 followed by formation of the hydrochloride salt with HCl/Methanol:

. . Retention MW
Expl. . Starting racemic ‘
Structure Systematic Name . time found
Ne. material (min.) * (M)
rac-2-
Cyclopropyl-N-
<~ ] 2-Cyclopropyl-N- gl -rr?ethg 3{_3_
“ k F ((S)-1-methyl-3- pheﬁyi—piperidim
56 - | phenyl-piperidin-3- 3yd- | 56| 4033
" yh-4-triflucromethyl- 41 hel
benzamide tr buoromc::;c] Y
) enzamide
hydrochloride (Example 13)
© rac-2-
7o 2-Cyclopropyl-N- C{f_ﬁfg;pf;f-
\O\ﬁ ((R)-1-methyl-3- phenyl-p ip}::ridin-
57 o # | phenyl-piperidin-3- 3.91)-4- 18.8 | 4033
i F | yh-4-triftuoromethyl- | . l -
benzamide m Buoromg:é I
. enzamide
hydrochloride (Example 13)

*. Analytical separation conditions: Column: Chiralpak AD; Eluent: 15 % Isopropanol/ Heptane;

flow 35 ml, UV detection: 254 nm




U o * 0/Z2 rac-N-(1-tert-Butyl -3- phenyl-piperidin-3-yl)- 2-nethoxy-6-
nmet hyl sul fanyl-4- trifluoronethyt- benzam de rac-|-tert-Butyl-3-phenyl -

pi peridin-3-y | am ne (Exanple A 37) and 2- Met hoxy-6- nethyl sul fanyl-4-
rifluoromeohylekeszoyl chloride (Exanple B6) 481.2 WBCI/EP2610/650551

2010/ 086251PCT/ EP2010/ 050551 -95- 105 * Li-Li- IL 4 rac-2-Methoxy-N(4-
met hyl - 6- phenyl - 4- aza-spiro[2.5] oct =8 y0-6- net hyl sul f anyl -
4-trifluoronethyl - benzam de rac-4-Mthyl-6-phenyl-4- aza-spiro

[ 2. 5] oct - 6-yl ami ne hydrochl ori de (@EZseopid 681 A. 38) and 2- Met hoxy- 6-

rac-N-(3-Cyclohexyl-1-methyl-piperidin-3-y1}-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-berzamide

| NG
o
f F
N
N
o s

5 1In analogy to the procedure described for the synthesis of example 16, the title compound was
prepared from rac-3-cyclohexyl-I-methyl-piperidin-3-ylamine (Exampie A.11) and 2-methoxy-
6-methylsulfanyl-4-trifluoromethyl-benzoyl chloride (Example B6). MS(m/e): 445.2 (MH+).

Exampie 59
10 rac-2-Methoxy-6-methylsulfany)-N-[1-methyl-3-(tetrahydro-pyran-4-yl)-piperidin-3-y1]-4-

trifluoromethyi-benzamide

1n analogy to the procedure described for the synthesis of example 16, the title compound was
prepared from rac-1-methyl-3-(tetrahydro-pyran-4-yl)-piperidin-3-ylamine (Example A.12} and
15 2-methoxy-6-methylsulfanyi-4-trifluoromethyl-benzoyl chloride (Example B6). MS(mm/e): 447.2

(MH+).
Example 60
rac-N-(1,3-Dimethyl-piperidin-3-yi)-2-methoxy-6-methylsulfanyl-4-triflaoromethyi-
20 benzamide
%

In analogy to the procedure described for the synthesis of example 16, the title compound was

prepared from rac-1,3-dimethyl-piperidin-3-ylamine dihydrochloride (Example A.13) and 2-



met hyl sul f any1- 4- t'ri f1 uor onet hyl - benzoyl chloride (Exanple B6) 4652 The
exanpl es 106-128 have been prepared by separation of the raccmc mat eri al

by chiral HPLC. Exp |I. No. Structure Systenmatic Name Startin Mq racem
mat eri al WRVHF2ilype Retenti on tine (ruin.) ,, MNfBGF(EP 106 u
I[Lu_\ 001l N((3S5R or (3R 58) 5-, Hydroxy-1-net hyl - phenyl pi peri di n-

3-y0- 2- met hoxy- 6-

hydr ochl ori de
Y methoxy-6-methylsulfanyl-4-trifftucromethyl-benzoyl chloride (Example B6).MS(m/e): 377.3

(MH).

nmet hyl sul f any1- 4- tg}jl fl uoronet hyl -

benzam de

The examples 61-62 have been prepared by separation of the racemic material by chiral HPLC:

5
MW
. . Retentio |
Expl. ) o Starting racemic _ found
Structure Systematic Name n time .
No. material . (MH
(min.) *
}
2 -Methoxv-6- rac-2-Methoxy-6-

o o meth ksﬁlfaz}: IN- methylsulfanyl-N-(3-
N s) Y(R) 3 3];@;1 I phenyl-piperidin-3- :
61 N « ; Zl;i din:3:p b- 4};‘ yD)-4-trifluoromethyl- | 11.0 | 425.1

N pé ﬂuorome{hyl— benzamide (Example

! benzamide 30)
 Methoxy-6- rac-2-Mecthoxy-6-

o o meth isulfaz IN- methylsulfanyl-N-(3-

N £ R y(S) 3 {111 I phenyl-piperidin-3-
62 O\H (« 2 giidinj3ip1)e_ 415 yD-4-trifluoromethyl- | 13.5 | 425.1

s ptg ﬂ.uoromeijhyl- benzamide (Example

| benzamide 30)
*: Analytical scparation conditions: Column: Chiralpak AD; Bluent: 15 % Isopropanol/ Heptanc;
Example 63
10 [2H-methyl]-2-Methoxy-N-(R) or (S)-1-methyl-3-phenyl-piperidin-3-yl)-6-

methylsulfanyl-4-trifluoromethyl-benzamide hydrochloride

5 D
. Ch
oliy H

g

:: 0] O/

F

In analogy to the procedure described for the synthesis of example 30, the title compound was

prepared from 2-Methoxy-6-methylsulfanyl-N-((R) or ($)-3-phenyl-piperidin-3-yi)-4-

15 trifluoromethyl-benzamide (Example 62) and tri-deuteromethyl iodide. MS(m/e): 442.3 (MH+).




rac-N-(5- Hydro xy- | - nethyl-3- phenyl- piperidin-3-y0- 2-nethoxy-6-
nmet hyl sul fanyl - 4- t ifluoronethyl- benzam de (Exanple 51) 6.9 455.2 107
LI LI- 1t \ 0 OW Zr az/ . L5 N((3R 5S) or (SS,SR%-S- dr oxy-1 - net hyl -
3- pheny| 30 pupP&Rsl- 3-y1) - 2- met hoxy- 6- net hyl sul f any 124UERY -‘V‘lsﬁﬁ#’orret hyl -
benzan de hydrochl oride rac-N-(5- Hydroxy-I- methyl-3- phenyl -
pi peridin-3-yl)- 2-nethoxy-6- nethyl 3ulfanyl -

Example 64
rac-2-Methoxy-6-methylsulfanyl-N-(1-oxetan-3-yi-3-phenyl-piperidin-3-y1)-4-

triflnoromethyl-benzamide hydrochloride

OQ\CH% a o

N

N

k F

{ij\
A

5 In analogy to the procedure described for the synthesis of example 31, the title compound was
prepared from rac-2-methoxy-6-methylsulfanyl-N-(3-phenyl-pip eridin-3-yl)-4-trifluoromethyl-
benzamide hydrochloride (Example 50) and oxetanone, MS(m/e): 481.1 (MH+).

Example 65

10 N-((3RS,5RS8)-5-Hydroxy-1-methyl-3-phenyl-piperidin-3-y)-2-methoxy-6-

methyisulfanyl-4-triflaoromethyl-benzamide

OH I

a) step §: rac-2-Methoxy-N-(1 -methvl—ﬁ—oxo»3—Dhenvi—pineridin~3~Vl}—6—methvlsuifanvl-4—

trifluoromethyl-benzamide

Tz

—(n

15 F

To a -50°C sohstion of 11 ul (0.21 mmol) oxaly! chloride in 0.8 ml dichloromethane was added a
solution of 17.2 ul DMSO in 0.2 ml dichloromethane over a period of 15 minutes. The reaction
mixture was stirred for 10 minutes, after which a solution of 50 mg (0.11 mmol) rac-N-(5~

20  hydroxy-1-methyl-3-phenyl-pip eridin-3-yl)-2-methoxy-6-methylsuifanyl-4-trifluoromethyl-

benzamide (example 51) in 0.8 ml dichloromethane was added over a period of 15 minutes.



4- trifluoronet hyl - benzam de (Exanple 51) 0.2 455.2 WO
2010/ 086251PCT/ EP2010/ 050551 -96- 108 1LL LL \ 0 41 00 - 6 i 7

2- Met hoxy-N- ((3R,5S) or (3S,5R)-5- nethoxy-I-nmethyl- 3-phen I_—Pi peridin- - -

3-y1) - 6- WeehyossF anyl-4- trifluoronethyl - benzam dePOUKBIOHBIG

((3RS, 5SR) -5- net hoxy-1- nethyl-3- phenyl- piperidin-3-yl)- 6-

nmet hyl sul fanyl - 4- trifluoronethyl-. Benzani de (Exanple 75) B 22.7
After 30 min stirring, 77 ul (0.55 mmol) tricthylamine was added. The reaction mixture was
stirred for 15 minutes, then allowed to warm to room temperature and quenched with water and
the aqueous layer was extracted with dichloromethane. The combined extracts were dried over
sodiwm sulfate, filtered and concentrated in vacuo. The crude product was purified on silica gel

5 (Eluent: Heptane/ethy! acetate 0 to 15 %) to provide 44 mg (89 %) of the title compound as a
white foam, MS{m/e): 453.1 (MH+).

b) sten 2: N-({3RS.5RS)-3-Hydroxy-1-methyi-3-phenyi-piperidin-3-yl)-2-methoxy-6

methylsulfanyl-4-trifluoromethyl-benzamide

10
To a solution of 23 mg (0.0308mmol) rac-2-methoxy-N-(1-methyl-5-oxo-3-phenyl-piperidin-3-
y1)-6-methylsulfanyl-4-trifluoromethyl-benzamide in 0.46 ml methanol was added 3.9 mg (0.102
mmol) sodium borohydride. The mixture was stirred at room temperature for 30 minutes,
quenched with 1.0 ml HCY IN and stirred for 15 minutes. Water was added and the mixfure was

15 basified with a 2M sodium carbonate solution. The mixture was extracted 3 times with
dichloromethane. The combined extracts were dried over sodium sulfate, filtered and
concentrated in vacuo. The crude product was purified on silica gel (Eluent: heptane/ethyl
acetate 0 to 100 %) to provide 4.5 mg (20 %) of the title compound as a white solid. MS(m/e):
455.2 (MH+).

20
Tn analogy to Example 1, compounds 66 to 84 of the following table were prepared from the acid

derivatives and piperidine derivatives:

Exam MW
ple Structure Systematic Name Starting materials found
No. (MH")

rac-2-Cyclobutyl-N-

(1-methyl-3-phenyl- rac-1-Methyl-3-phenyl-

piperidin-3-ylamine

o piperidin-3-y1)-4-
66 N N triftluoromethyl- (Exzmpie l;)A i)l e;nd 2- 173
- F benzamide yclobutyl-4-

_ . trifluoromethyl-benzoic
g F hydrochloride acid (Example B.12)




hyl -

469.2 109 IL LL VO Oo- n 2-Methoxy-N ((3S,5R) or (3R 5S)-5- netho
Xy-1-methyl - 3-phenyl -piperidin- 3-yl)-6- nethylsulfanyl-4-
trifluoromethyl- benzam de 2- Met hoxy-N- ( (3RS, 5SR)-5- net hox
phenyl - pV@eni@ssasi3 -y1)- 6- ethylsul fanyl- 4- trift uBFEERIOKY Sf'“ﬂbenzam de
(Exanple 75) B 31.4 469.2 110 LL U. lé_ LI) LLO N-[(S or R)-3-(2-
Fl uor o- phenyl) - 1- net hyl - pi peridi n- 3 -8
_ rac-3-(2,4-
F rac-N-[3-(2,4- Difluorophenyl)-1-
| F Diftuoro-phenyl)-1- | -methyl-piperidin-3-
$ | methyl-piperidin-3- | ylamine(Example A.14)
67 g F | yl}-2-methoxy-6- and 2-Methoxy-6- 475.5
SN N methylsulfanyl-4- methylsulfanyl-4-
o 6 trifluoromethyl- trifluoromethyl-benzoic
™~ benzamide acid (Example B.2)
rac-N-[3-(2-Fluoro- rac—3~(2~Fluqro~phenyl)—
r 1-methyl-piperidin-3-
| phenyl)-1-methyl- )
5 Lo ylamine (Example A.15)
piperidin-3-y1}-2-
HE ‘ and 2-Methoxy-6-
68 N methoxy-6- 457.6
N methylsulfanyl-4-
methylsutfanyl-4- . .
& 0o - . trifluoromethyl-benzoic
~ trifluoromethyl- . ‘
. acid (Exampic B.2)
benzamide
rac-3-(2,5-Difluoro-
rac-N-[3-(2,5- phenyl)-1-methyl-
F | T Difluoro-phenyl)-1- piperidin-3-ylamine
s methyl-piperidin-3- | (Example A.16)and 2-
69 - Hr yl}-2-methoxy-6- Methoxy-6- 4755
N methylsulfanyl-4- methylsulfanyl-4-
° O~ trifluoromethyl- trifluoromethyl-benzoic
benzamide acid (Example B.2)
rac-2-Isopropyl-N- rac-1-Methyl-3-phenyl-
(1-methyl-3-phenyl- piperidin-3-ylamine
o Ity --o-pheny (Example A.1) and 2-
N piperidin-3-y1)-4- 4
70 N trifluoromethyl- Isopropyl-4- 405.
H F . trifluoromethyl-benzoic
benzamide acid (Example B.13)
" ¢ F hydrochloride '
rac-1-Methyl-1,4,5,6-
tetrahydro-2H-
N rac-2-Methoxy-6- [3,4Tbipyridinyl-3-
¥ methylsulfanyl-N- | ylamine (Example A.17)
e e (1-methyl-1,4,5,6- and 2-Methoxy-6-
7 ~q tetrahydro-2H- methylsulfanyl-4- 440.2
N [3,4'Ibipyridinyl-3- | trifluoromethyl-benzoic '
s yl)-4- acid (Example B.2)
trifluoromethyl-
benzamide




y1l1- 2- met hoxy-6- nethyl sul fanyl-4- trifluoromnethyl -
Fl uor o- phenyl) -
trifluoronethyl -

met hyt sul fanyl-4- trifluoronethyl -

1- met hyl -

benzam de (Exanple 68) ,
i N-KR orw@pe®/ges1 F|l uor o- phenyl) - 1- net hyl - pi peri di nPST/EFANIV/OS0/EL hoxy- 6-
benzam de rac-N13-(2- Fluoro-phenyl)-
-nmet hyl - piperidin-3-ylk 2-nethoxy-6:&hethylsulfanyl- 4- trifluoronethyl-

11-HLL to/ a...

rac-2-Ethyl-N-(1-
Nas methyl-1,4,5,6- rac-1-Methyl-1,4,5,6-
P tetrahydro-2H- tetrahydro-2H-
- o [3.4'Toipyridinyl-3- [3,.4'}b1pyr1dmyl-3-
72 N N yl)-4- yilamine (Example A.17) | 392.2
H . trifluoromethyl- and 2-Ethyl-4-
CIH . benzamide trifluoromethyl-benzoic
F hydrochloride acid (CAS: 854531-63-8)
rac-2-Methoxy-6- rac-1-Methyl-1,4,5,6-
SN methylsulfanyl-N- tetrahydro-2H-
P - (1-methyl-14.3.6- | 3 3pip vridingl-3-
~ P9 tetrahydro-2H- ylamine (Example A.18)
73 N N [3,3"Tbipyridinyl-3- and 2-Methoxy- 6; 440.2
H y1y-4- :
S ] trifluoromethyl- methylsulfanyl-4-
L°F bénzami dé triftuoromethyl-benzoic
acid (Example B.2)
rac-2-EthylN-(1-
Xy CIH methyl-1.4,5,6- rac-1-Methyl-1,4,5,6-
P tetrahydro-2H- tetrahydro-2H-
9 [3,3"bipyridinyl-3- [3.3bipyridinyl-3-
74 | Tn y y1)-4- ylamine (Example A.18) | 3922
i . trifluoromethyl- and 2-Ethyl-4-
. benzamide trifluoromethyl-benzoic
F hydrochloride acid (CAS: 854531-63-8)
2-MethoxyN- | (3RS, 5SR)-5-Methoxy-
((3RS,5SR)->- 1-methyl-3-phenyl-
methoxy-1-methyl- Saeryrapy :
Z o0 o 3-phenyl-piperidin- piperidin-3-ylamme
75 ~N P 33j 11)3-6— (Example A.19) and 2- | .0
O\N Y Methoxy-6- '
_~ H ¢ | methylsulfanyl-4- ethylsulfanyl-d-
£ S trifluoromethyl- methylsultany .
o | LF benzamide trifluoromethyl-benzoic
acid (Example B.2)
2”%;151?5%’_1?' (3RS.5SR}-5-Mathoxy-
@ o 1-methyl-3-phenyl-
9 methoxy-1-methyl- piperidin-3-ylamine
76 \O\N 3~phe1;y;1)nzcndm— (Example A.19)and 2- | 4334
H A Cyclopropyl-4-
é ; trlf}l)zglzc;rél;g;yk triftuoromethyl-benzoic
~ F acid (Example B.3) |

benzam de rac-N-[ 3-( 2-
pi peridin-3-yl11- 2-nethoxy-6- nethylsulfanyl- 4-
A 8.0 457.2 u.

b



benzam de (Exanple 68) A 14.6 457.2 WD 2010/ 086251PCT/ EP2010/ 050551 -97-
112 LL LL 0/ (1; NRS or R-3-(2,5- Difluoro-phenyl)-1-

net hyl - pi peridin-3- yl]-2-nethoxy-6- nethylsulfanyl-4- trifluoronmethyl-
benzam dave 206/M8s881( 2, 5- Di f | uoro- phenyl)-1- nmet hyl - PRVEROIHASAESE- yf] -

2- met hoxy-6- methyl sul fanyl - 4- trifl L{I)OI’OITEt hyl - benzam de (Exanple 69) A -

14.6 475.1 113 LL LL U.. -WU
ZBIN- 1 (3RS 59R)-5-Methoxy-
{((3RS,5SR)-5~ _
. 1-methyl-3-phenyl-
methoxy-1-methyl- S ;
T 0 3-phenvl-pineridin- piperidin-3-ylaming
77 | N P 3{’ 11)3 ﬁ (Example A.19) and 2- | 421.1
H oY Ethyl-4-trifluoromethyl-
trifluoromethyl- - acid (CAS.
H benzamide benzoic acid (CAS:
™~ F ' 854531-63-8)
rac-2,4-Dichloro-6- | rac-1-Methyl-3-phenyl-
o o methoxy-N-(1- ~ piperidin-3-ylamine
78 ~n methyl-3-phenyl- (Example A.1) and 2,4~ 393
N piperidin-3-yl)- Dichloro-6-methoxy-
benzamide benzoic acid {(CAS:
CIH ? c hydrochloride 92294-09-4)
sedmeony 26 | MM
o dimethyl-N-(1- pIp Y
79 | N methyl-3-phenyl- | Comple A1) and 4- 400
N i dgl | Methoxy-2,6-dimethyl- |
P I{) zari di benzoic acid(CAS:
7 © 37934-89-7)
rac-2,6-Dimethoxy- | rac-1-Methyl-3-phenyl-
o o N-(1-methyl-3- piperidin-3-ylamine
20 ~y phenyl-piperidin-3- | (Example A.1) and 2,6~ 423.2
N yi)-4- Dimethoxy-4- '
o F trifluoromethyl- trifluoromethyl-benzoic
S F benzamide acid (Example B.14)
rac-2-Methoxy-N- | rac-1-Methyl-3-phenyl-
o o (1-methyl-3-phenyl- piperidin-3-ylamine
~n piperidin-3-yl)-6- {Example A.1) and 2-
81 N . (2,2, 2-trifluoro- Methoxy-6-(2,2,2- 491.2
o cthoxy)-4- trifluoro-ethoxy)-4-
y ¢ F trifluoromethyl- trifluoromethyl-benzoic
E benzamide acid (Example B.15)
F
2-Cyclopropyl-N- (3RS, 5SR)-1,5-
((3RS,35R)-1,5- .
- . Dimethyl-3-phenyl-
<9 dimethyl-3-phenyl- iperidin-3-ylamine
N piperidin-3-yl)-4- P 7
82 N . (Example A.20)and 2- | 4173
trifluoromethyl-
H b X Cyclopropyl-4-
: enzamide 1 vl .
H hvdrochloride tri goromet yl-benzoic
F Y acid (Example B.3)




rot. .

y1]
Di fl uoro-

2- Et hyl -

N((S or R -

pi peridin-3-y1)-

N-KR or S)-3-(2,5- Difluoro-phenyl)-1- nethyl-
- 2- met hoxy- 6- net hyl sul fanyl-4-
phenyl)-1- net hyl -
4- trifl o» yePee94l- benzami de (Exanple 69) A 15.8 475F

-nmet hyl- 3- pheny] -
benzam de hydrochl ori de rac-2-Et hyl - ﬁi“(l nmet hyl -

trifluoronethyl-

pi peridin-3-yll- 2-methox

3- phenyl -

th
drmpygsnns
pi peridin-3- yl)-4-

pi peri di n- 3- _
benzam de rac-N-P- (2, 5-
Isulfanyl
SEu_ zr
trlfluoronethyl

: rac-1,5,5-Trimethyl-3-
N rac-2-Cyclopropyl- phenyl-piperidin-3-
¢ . 4-triffuoromethyl- | ylamine (Example A.21)
83 ~y N N-(1,5,5-trimethyl- | and 2-Cyclopropyl-4- |" 4313
3-phenyi-piperidin- | trifluoromethyl-benzoic
© 3-yl)-benzamide acid (Example B.3)
rac-2-Methoxy-6- rac-1 ,6,6~KT‘r1m_e thyi-S )
phenyl-piperidin-3-
methylsulfanyl-4- .
CiH o . ylaminc (Example A.22)
2 trifluoromethyl-N- d 2-Methoxyv-6
84 . N (1,6,6-trimethyl-3- And oo VIS 10%y=b- 467.2
N LT methylsulfanyl-4-
H phenyl-piperidin-3- . .
F . trifluoromethyl-benzoic
$ ¢ |  YD-benzamide acid (Bxample B.2)
F hydrochloride ’

In analogy to Example 16, compounds 85 to 105 of the following table were prepared from the

acyl chloride derivatives and piperidine dertvatives:

MW
Expl . .
Structure Systematic Name Starting materials found
No.
(MH")
N-((3RS,58R)-1,5-
Dimethyl-3-phenyl-- | 3p¢ sopy.1 5-Dimethyl-3-
- piperidin-3-yl)-2- o .
& o 0 phenyl-piperidin-3-ylamine
S methoxy-6- " (Example A.20) and 2-
85 O‘ N methylsulfanyl-4- ' 4535
o Y . F triffuoromethyl- Methoxy-6-methylsulfanyl-
[ F : A-trifluoromethyl-benzoyl
" benzamide chloride (Example B6)
hydrochloride p
2-Methoxy-N-
((3RS,5SR)-5-
N methoxymethoxy-1- rac-5-Methoxymethoxy-1-
i) methyl-3-phenyl- _. D
L P o ‘ methyl-3-phenyl-piperidin-
~ o0 o piperidin-3-yh-6- :
N/N 1 & methylsul fanyl-4- 3-ylamine (Example A.10)
86 YT L nysuany and 2-Methoxy-6- 499.3
PN trifluoromethyl- sthvlsulfanyl-4
0.0 ? IF benzamide eylsu tanyi
- ‘ F trifluoromethyl-benzoyl
chioride (Example B6)




4- trifluoronethyl - benzamde (Exarrple 4) A 5.4 391.2 115 U FL U . O n
[ 2-Ethyl-N-((R or S)-1-nethyl-3- phenyl-piperidin-3- yl)- 4-
trifluoronethyl- benzam de hydrochl oride rac-2-Ethyl-N- %?( meth 1-3-
phenyl - pVPerI@BESB-y1)- 4- trifl uoronethyl - benzam dBCP %i’r‘r%?“@ 4) A 9.9
391.1 WO 2010/ 086251PCTTP2010/ 050551 -98- 116 O-

e
rac-N-[3-(3-Bromo-
v phenylyd-methyl- | 3 (3-Bromo-phenyl)-1-
piperidin-3-ylJ-2- methyl-piperidin-3-ylamine
n;eiho;fy—(%—} 4 (Example A.23) and 2- 517 2
87 . Ife.tﬂy su ang '1 i Methoxy-6-methylsulfanyl- '
¥ F ritluoromethy- 4-trifluoromethyl-benzoyl
benzamide chloride (Example B6)
hydrochloride
rac-N-[3-(2-Chloro-4- rac-3-(2-Chloro-4-fluoro-
fluoro-phenyl)-1- phenyl)-1-methyl-piperidin-
p| ey Ipiperidin-3-yl}- | %3 1) ine (Example A.24)
85 ~methoxy.-6- and 2-Methoxy-6- 491.1
i m;thylsulfanyl%- methylsulfanyl-4-
trifluoromethyl- trifluoromethyl-benzoyl
benzamide chloride (Example B6)
rac-2-Methoxy-6- rac-1-Methyl-3-(3-
methylm;liar;yi;N-[ - trifluoromethyl-phenyl)-
! ety O piperidin-3-ylamine 507.2
89 oTometty (Exampie A.26) and 2-
N phenyl)-piperidin-3- Methoxy-6-methylsul fanyl-
vi] -4-tr1ﬂu‘orqmethyl- 4-trifluoromethyi-benzoyl
benzamide chloride (Example B6)
rac-2-Methoxy-6- rac-1-Methyl-3-(3-
methylsr;l] flatgyigN 1 trifluoromethoxy-phenyl)-
90 ' Cthoxy (Example A.27) and 2-
N phenyl)-piperidin-3- Methoxy-6-methylsulfanyl-
yl]-4~tr1ﬂuqrgmethyl- 4-trifluoromethyl-benzoyl
benzamide chloride (Example B6)
rac-3-(3-Methoxy-phenyl)-
rac-2-Methoxy-N-[3- 1-methyl-piperidin-3-
o (3-methoxy-phenyl)-1- |  ylamine (Example A 28) 1692
of jg@* methyl-piperidin-3-yl}- and 2-Methoxy-6-
N N 6-methylsulfanyl-4- methylsulfanyl-4-
trifluoromethyl- trifluoromethyl-benzoyl
benzamide chloride (Example B6)
Digi‘;g;}i;g; i rac-3-(3-Difluoromethoxy-
henvD)-1-meth };- phenyl)-1-methyl-piperidin-
phenyl)-1-methy 3-ylamine (Example A.29) | 505.2
piperidin-3-yl]-2- and 2-Methoxy-6-
92 {ﬁeih0§‘?~6~l 4 methylsulfanyl-4-
methylsu dn%r ~1 ) triftuoromethyl-benzoyl
trifluoromethyl- - |y de (Example B6)
benzamide formic acid




2- Met hoxy-6- methylsu I fanyl-4- trifluorornethyl-N ((S or R -1,5,5-

trimethyl-3-phenyl -

pi peridin-3-yl)-
met hyl sul fanyl - 4- trifluoronethyl -

benzam de rac- 2- Met hoxy- 6-
N-(1,5,5- trinethyl-3- phenyl -

pi peri di n¥W3x3ppe/0868izam de hydrochl oride (exanpl e 99) GA/B24BH5E5117

- 0% FF N((3S69 or (3

met hoxy- 6- _
rac-N-{3-(3-Fluoro-
o F | E phenyl)-1-methyl- rac-3-(3-Fluoro-phenyl)-1-
L., 8 .| piperidin-3-yl]-2- methyl-piperidin-3-ylamine | ,5-
o3 ~ N methoxy-6- (Example A.30) and 2- '
5ol methylsulfanyl-4- Methoxy-6-methylsulfanyl-
trifluoromethyl- 4-trifluoromethyl-benzoyl
benzamide formic acid chioride (Example B6)
F mgijig:(i;ih}?fﬁ@- rac-3-(3-Chloro-4-fluoro-
ci | Pt | mothvl. iperi dsi(ﬁ—?»— 1}- phenyl)-1-methyl-piperidin-
s g g_npl I{)h 6 Y 3-ylamine (Example A.31) | 4911
94 - N cthoxy-b- and 2-Methoxy-6-
N methylsulfanyl-4-
5 oL irifluoromethyl- _ methylsulfanyl-4-
benzamide trifluoromethyl-benzoyl
chloride (Example B6)
rac-N-[3-(3,4- .
Difluoro-phengl-1. | 13-4 Diflioro-phens
methyl-piperidin-3-yl]- 1-methyl-piperidin-3- 4751
2-methoxy-6- ylamine (Example A.32) -
95 and 2-Methoxy-6-
methylsuifanyl-4-
trifluoromethyl- _methylsulfanyl-4-
benzamide trifluoromethyl-benzoyl
chloride (Example B6)
rac-2-Methoxy-6-
| yr| mothylsulfanylN-(1- | "¢ 1-Methyl-3-m-tolyl-
) g methyl-3-m-tolyi- piperidin-3-ylamine
96 ~ s piperidin-3-yl)-4- {Example A.33) and 2- 453.2
i - - Methoxy-6-methylsuifanyl-
N trifluoromethyl- oxy Y Y
benzamide 4-trifluoromethyl-benzoyl
' chloride (Example B6)
' ol ateny 1| Tac-3-(d-Fluoro-3-methy-
| FF | me thyl-piperidin-3-yl]- phenyl)-1-methyl-piperidin-
o g >-methoxv-6 3-ylamine (Example A.34) | 4712
97 | ¥ cthoxy-b- and 2-Methoxy-6-
N . methylsulfanyl-4-
N trifluoromethyl- _methylsulfanyl-4-
benzamide trifluoromethyl-benzoy!
chloride (Example B6)
rac-N-[3-(3,5- .
; ] ) Diﬂuoro-;hényl)min rae-3-(3,5-Difluoro-phenyl)-
ol | methyl-piperidin-3-y}- | _1-methyl-piperidin-3-
g = g P Eh 6 y ylamine (Example A.35) 475.1
98 | N “THEtHORY=b- and 2-Methoxy-6-
methylsulfanyl-4-
N rifluoromethyl- methylsulfanyl-4-
benzamide trifluoromethyl-benzoyl
chloride (Example B6)

"N O

R 6R) -1, 6- I%rret hyl- 3- phenyl - pi peridin-3-y1)-2-




met hyl sul fanyl-4- triftuoronethyl - benzam de N (1, 6- Di net hyl-3- phenyl -
2- met hoxy-6- nethyl sul fanyl- 4- trifluoronethyl -
benzam de (Exanple ) A 7.5 453.2 118 0---K

pi peridin-3-yl)-

N-((3S, 6R) or (3R 6S)-1,6-

D net hyl -8ophayegé2s1 pi peri di n-3-y1l)-2- met hoxy- 6- nmet hPCSEPREN)ISII-

trifluoronethyl- benzam de N-(1,6- D nethyl-3- phenyl-

2- met hoxy- 6- nethyl sul fanyl - 4- trifFbronethyl - enzami de

pi peridin-3-yl)-

rac-2-Methoxy-6-
methylsulfanyl-4- rac-1,5,5-Trimethyl-3-
CiH o o triftuoromethyl-N- phenyl-piperidin-3-ylamine
. ~n ij (1,5,5-trimethyl-3- (Example A21yand 2- 467 2
: r| phenyl-piperidin-3-yD}- | Methoxy-6-methylsulfanyl- '
? F benzamide 4-trifluoromethyl-benzoyl
hydrochloride chloride (Example B6)
rac-3-(3-Chloro-phenyl}-1-
ol FoL rac-N-[3-(3-Chloro- | methyl-piperidin-3-ylamine 4431
phenyl)-1-methyl- (Example A.6) and 2- ‘
100 |~ 1 Y©)<F piperidin-3-yl]-2- Methylsulfanyl-4-
ol methylsulfanyl-4- trifluoromethyl-
o trifluoromethyl- benzoyl chioride (CAS:
benzamide 956830-68-5)
rac-1-Methyl-3-phenyl-
"\F'  rac-2-Chloro-N~(1- piperidin-3-ylamine o
" F methyl-3-phenyl- (Example A.1) and 2- '
101 Y N jﬁ( piperidin-3-yl)-4- Chloro-4-trifluoromethyl-
o trifluoromethyl- benzoyl
benzamide chloride (CAS: 76286-03-8)
rac-1-Methyl-3-(3-thiazol-2-
a rac-2-Methoxy-6- yl-phenyl)-piperidin-3- 529 1
0 S A fo =i methylsulfanyl-N-[1- ylamine (Example A.36) '
102 - Hj(\gj)i methyl-3-(3-thiazol-2- and 2-Methoxy-6-
e yl-phenyl)-piperidin-3- methylsulfanyl-4-
RN yl]-4-trifluoromethyl- trifluoromethyl-benzoyl
benzamide formic acid chloride (Example B6)
1 ¢ | rac2-Bibyl-d-methyl- o
NG g ?“l'(};_“mﬁ?g?ﬂ;?"_%hzn (Example A.1) and 2-Ethyl- | 4092
103 | N N yl-piperidin-3-y1)-4- 3-methyl-4-trifluoromethyl-
trifluoromethy b .
& . . enzoyl chloride (Example
I-benzamide formic B.16
. 16)
acid
rac- -tert-Butyl-3-phenyl-
rac-N-(1-tert-Butyl-3- piperidin-3-y
>(\ a o7 phenyl-piperidin-3-yl)- | lamine (Example A.37) and
104 N X 2-methoxy-6- 2-Methoxy-6- 481.2
. F methylsulfanyl-4- methylsulfanyl-4-
! LF trifluoromethyl- trifluoromethyl-benzoyl
benzamide chloride (Example B6)




b (Exanple ) A 8.9 453.2 119 Lt. LLLL\O. 00- . v... 1 Z/

N-((3R, 6R)or (3 S,6S)-1,6- D nethyl-3-phenyl- piperidin-3-yl)-2- nethoxy-6-
met hyl sul fany1-4- trifluoronethyl- benzam de D nethyl-3- phenyl -

pi peri di W@2800825et hoxy- 6- nmet hyl sul fanyl - 4- trifl HGT@R@FW%“S"lenzam de b

Li -

(Exanmple ) A 10.8 453.2

~n
105 Y
F
s
] F

rac-2-Methoxy-N-(4-
methyl-6-phenyl-4-
aza-spiro{2.5]oct-6-
yi}-6-methylsulfanyl-
4-trifluoromethyl-
benzarmmde

rac-4-Methyl-6-phenyl-4-
aza-spiro[2.5]oct-6-ylamine
hydrochloride (Exampie
A.38) and 2-Methoxy-6-
methylsulfanyi-4-
trifluoromethyl-benzoyl
chioride (Example B6)

4652

The examples 106-128 have been prepared by separation of the racemic material by chiral

HPLC:
Starting Col Retenti MW
Expl. . . on time
Structure Systematic Name racemic umn i) found
Nao. min. .
material ftype | - (MH)
rac-N-(5-
N-((3S,5R) or Hydroxy-1-
(3R,55)-5- methyl-3-
. ’ ) phenyl-
o o Hydroxy-1-methyl piperidin-3-yl)-
3-phenyl-piperidin- 2 ethoxyv-6
106 3.yl)-2-methoxy-6- |~ LOHOXYT A 69 | 4552
methylsulfanyl-4- | methylsulfanyl-
T | 'ﬂy‘ tgl 4-
| F i 52?1;22? dey i trifluoromethyl-
‘ : benzamide
hydrochloride (Example 51)
rac-N-(5-
Hydroxy-1-
N-((3R.5S) or meg:glf
GSSRIS- | o idin 3-y1)
@ Hydroxy-1-methyl- | ©" hoxy-6-
- 3-phenyi-piperidin- |
107 | 1 9 3.yl)-2-methoxy-6- methyizulfa“y]' A | 102 | 4552
o O\ﬁ r?gglylsuifanii-:i " ! trifluoromethyi-
: s ritluoromethyl- benzamide
on i : benzamide (Exarmple 51)
hydrochloride P

WD 2010/ 08965251PCT/ EP2010/ 050551 -99- 120 u. u.



N-a3R, 6S) or (3S,6R)-1,6- Dinethyl-3-phenyl-. piperidin-3-yl)-2- nethoxy-6-
nmet hyl sul fanyl-4- trifluoronethyl- benzam de N-(1,6- Dinethyl-3- phenyl -

pi peridin-3-yl1l)- 2-nmethoxy-6- nethyl sul fanyl - 4- uoronet hyl - benzam de

( Exanpl e Va3 poIM0&BE5L7 453.2 121 U Li- * w //"ZS N((B@@%"%‘PSWF{SR 55)-1, 5-
D net hyl- 3- phenyl - pi peridin-3-yl1)-2- methoxy-6- nethylsul fanyl-4-
trifluoronethyl- benzam de N-((3RS,5§ﬁ5- 1, 5-Di net hyl- 3- phenyl -

pi peridin-3-y1)-

2- et hoxy-6-

2-Methoxy-N-
((3RS,55R)-5-
& 2-Methoxy-N- methoxy-1-
@ ((3R,58) or methyl-3-
o o (3S.,5R}-5- phenyl-
~N methoxy-1-methyl- | piperidin-3-yl)-
108 @ 3-phenyl-piperidin- 6- 227 | 4692
H s F 3-y1)-6- methylsulfanyl-
o i : £l methylsulfanyl-4- 4-
triftuoromethyl- trifluoromethyl-
benzamide benzamide
{(Example 75)
2-Methoxy-N-
((3RS,58R)-5-
2-Methoxy-N- methoxy-1-
((38,5R) or methyl-3-
(3R,58)-5- phenyl-
o o methoxy-1-methyl- | piperidin-3-yl)-
109 | N7 Y, 3-phenyl-piperidin- 6- 314 | 4692
A " 3-yh-6- methylsulfanyl-
A $ = | methylsulfanyl-4- 4-
~ L . . _
trifluoromethyl- trifluoromethyl-
benzamide benzamide
{Example 75)
rac-N-[3-(2-
Fluoro-phenyl)-
N-[(S or R)-3-(2- I-methyl-
& . | Fluoro-phenyl)-1- | piperidin-3-yl]-
¢ | methyl-piperidin-3- | 2-methoxy-6-
110 yl}-2-methoxy-6- | methylsulfanyl- 8.0 4572
methylsulfanyl-4- 4-
O~ trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 68)
rac-N-[3-(2-
Fluoro-phenyl)-
N-f{R or §)-3-(2- I-methyl-
| £ . | Fluoro-phenyl)-1- | piperidin-3-yl]-
@\S = methyl-piperidin-3- | 2-methoxy-6-
111 - N | P vl]-2-methoxy-6- | methylsulfanyl- 14.6 | 4572
UN methylsulfanyl-4- 4-
© O trifluoromethyl- trifluoromethyi-
benzamide benzamide
(Example 68)




met hyl sul fanyl - 4- trifluoronethyl -

benzam de hydrochl oride (Exanple 85) C

14.4 453.2 122 LL.LI_11- V\ O . OW .1"."e 1 ...,." Z ] N((3R5S) or (3 S
, bR) -1, 5- Di nmet hyl- 3- phenyl - pi peri di n- 3-y0-2- et hox¥- 6- net hyl sul fanyl- 4-
trifluor G¥@eHYPE2Henzanm de N ((3RS, 5SR)- 1, 5- Di net hyl-‘s'T’EE’r‘fé%‘{??{s-S‘
pi peridin-3-yl1l)- 2-nethoxy-6- nethyl %L}I fanyl - 4- trifluoronethyl- benzam de
hydrochl ori de (Exanple 85) C 17.7 453.'2 123
rac-N-[3-(2,5- ]
Difluoro-
N-[(S or R)-3-(2.5- pl;;;{lgi}
i ¢ | Difluoro-phenyl)-1- piperidin-3-ylJ-
& ¢ methyl-piperidin-3- 2 rrcthoxv-6-
F Y
112 yl]-2-methoxy-6- methylsulfanyl- A | 1486 | 4751
methylsulfanyl-4- 4 '
° triflworomethyl- | g o methyl-
benzamide benzamide
{Example 69)
rac-N-[3-(2,5-
Difluoro-
N-[(R o1 §)-32,5- Pif;f})dl
F | - | Difluoro-phenyl)-1- piperi din-3-yll-
\©\3 = | methyl-piperidin-3- 72-meth6x -6;
13 | o _EHT y1]-2-methoxy-6- Honosy A 158 | 4751
N7 methylsulfanyl-
UN i mgthyisulfanyl—4- 4
trifluoromethiyl- trifluoromethyl-
benzamide benzamide
(Example 69)
rac-2-Ethyl-N-
2-Ethyl-N~((S or (1-methyl-3-
R)-1-methyl-3- phenyl-
a phenyl-piperidin-3- | piperidin-3-yl)-
114 yi)-4- 4- Al 54 | 3912
trifluoromethyl- | trifluoromethyl-
benzamide benzamide
hydrochloride (Example 4)
rac-2-Ethyl-N-
(1-methyl-3-
2-Ethyl-N-((R or phenyl-
@ S)-t-methyl-3- piperidin-3-yl)-
GH N g phenyl-piperidin-3- 4-
115 \O\N yl)-4- trifluoromethyl- | A | 9.9 | 391.1
H £ trifluoromethyl- benzamide
o benzamide (Example 4)
hydrochloride




LL O N-((3S, SR) or (3R 58)-1,5- Dinethyl-3-phenyl- piperidin-3-yl)- 2-
ethyl-4- trifluoronethyl- benzam de N-((3RS,5SR)- 1,5-Di nethyl-3- phenyl -

pi peridin-3-yl)-

2- et hyl - 4-

rifluoromnethyl -

benzam de

405.2 WWQu0PH88251PCT/ EP2010/ 050551 -100- 124 LL I?_é

a

EX
YEP

le C.2) AB.6

2l

N-((3R 55) or (35,5R)-1,5- D nethyl-3-phenyl- piperidin-3-yl)-2- ethyl-4-
trifluoronethyl- benzamde N ((3RS,5 &) - 1,5-Dinethyl- 3-
rac-2-Methoxy-
6-
methylsulfanyl-
2-Methoxy-6- 4-
methylsulfanyl-4- | trifluoromethyi-
0 o~ triffuoromethyl-N- N-(1,5,5-
M6 N {(S or R)-1,5,5- trimethyl-3- | C | 98 | 4672
H ¢ | trimethyl-3-phenyl- phenyl-
7 F piperidin-3-yb)- piperidin-3-yl)-
F benzamide benzamide
hydrochloride
(example 99)
N-(1,6-
N-((35,68) o D“‘;:Sy;_'z“
(3R,6R)-1,6- | paeny?
. piperidin-3-yl)-
0 o Dimethyl-3-phenyl- 2-methoxy-6-
117 plpg;f;{gfy"?"z’ methylsulfanyl- . A | 7.5 | 4532
-6- i
F Rl -
b e mgthylsulfgllyl 4 trifluoromethyi-
i ¢ trifluoromethyl- be e
benzamide enzamce
(Example C.1)
N-(1,6-
NA@S6Ryor | Dt
(3R,68)-1,6- | paenyr
. piperidin-3-yl)-
- Dimethyl-3-phenyl-
o 0 o eridin.3-vI)- 2-methoxy-6-
118 plpf;;t;;;;%)_ " | methylsulfanyl- | A | 89 | 4532
-6- i
F ‘ A
9 , methylsulfanyl-4 trifluoromethyl-
E trifluoromethyl- benzamide
benzamide (Example C.1)
N-(1,6-
N-(R6Rpor | Dimetyd-
(38,69)-1,6- . P p 3’3 :
Dimethyl-3-phenyl- | Piperidin-3-yb-
Z o o I 2-methoxy-6-
119 “:O\ plpf;;tgxy“yg’ " | methylsulfanyl- | A | 108 | 4532
H T 4-
3 mgthylsulfanyl#— trifluoromethyl-
! . triflucromethyl- benzamide
benzamide (Example C.1)




phenyl - piperidin-3-yl)- 2-ethyl-4- trifluoronethyl- benzam de (Exanple
C2) 17.8 405.2 125 LL LLILa 0 z a" a ..... 0/ Z/ 2-Ethyl-N ((3R 55)
or (35,5R)-5- nethoxy-I-methyl- 3-phenyl-piperidin- 3- %@-4- )

trifl uor oN@EMOS62Blenzani de 2-Ethyl -N- ( (3RS, 5SR) - 5- rr@E R3PIYOS038dt hy 1- 3-

phenyl - piperidin-3-yl)- 4- trifl uoro%et hyl - benzam de (Exanple 77) B 7.1
421.2 126 LL It e
N-(1,6-
N-((3R,6S) or Dimethyl-3-
_ phenyl-
(3S,6R)-1,6- iperidin-3-yl)-
© P Dimethyl-3-phenyl- | PIPo 27
e 9 iperidin-3-yl).2- | o-methoxy-6-
120 \I\O\ij PIp Y methylsulfanyl- 157 | 4532
N methoxy-6- 4.
i methylsulfanyl-4- triflucromethyl-
trifluoromethyl- b .
benzamde cnzamide
(Example C.1)
N-~((3KS,55R)-
1,5-Dimethyi-3-
N-((3S,5R) or phenyl-
(3R,58)-1,5- piperidin-3-yl)-
- Dimethyl-3-phenyl- | 2-methoxy-6-
a o S
421 piperidin-3-yD)-2- | methylsulfanyl- 144 | 4532
methoxy-6- _ 4-
s methylsulfanyl-4- | trifluoromethyl-
trifluoromethy!- benzamide
benzamide hydrochloride
(Example 85)
N-((3RS,55R)-
1,5-Dimethyl-3-
N-({(3R,55) or phenyl-
(35,5R)-1,5- piperidin-3-yi)-
@ - Dimethyl-3-phenyl- | 2-methoxy-6-
= 0 0 ..
122 | S piperidin-3-yD)-2- | methylsulfanyl- (77 | 4539
m methoxy-6- 4-
s methylsulfanyl-4- | trifluoromethyl-
: | trifluoromethyl- benzamide
benzamide hydrochloride
(Example 85)
N-((3RS,5SR)-
N-((35,5R) or 1,5-Dimethyl-3-
(3R,58)-1,5- phenyl-
Dimethyl-3-phenyl- | piperidin-3-yl)-
123 piperidin-3-yl)-2- 2-ethyl-4- 5.6 405.2
ethyi-4- trifluoromethyl-
trifluoromethyl- benzamide
benzamide {Example C.2)




IL O 7 126 2-Cyclopropyl-N ((3R 5S) or (35,5R)-5- nethoxy-I|-nethyl-

3- phenyl - pi peridin- 3-yl)-4- trifluoronethyl- benzam de 2-Cycl opropyl -

N ((3R5, 55R) - 5-net hoxy-1- nethyl-3- phenyl- 4_ trifluoronethyl- benzam de
(Exanpl e W8oi@ea@s1433. 4 127 IL o a IL 0o- 2?1 2,6-D REUVEBRYUNISN(S) or

(R -1- nethyl-3-phenyl- piperidin-3-yl)-4- trifluoronethyl- benzam de
rae-2, 6- D nmethoxy-N (1-nethyl- 3- p‘H@ | -
N-((3RS,5SR)-
N-((3R,55) or 1,5-Dimethyl-3-
@ (38,5R)-1,5- phenyl-
T a Dimethyl-3-phenyl- | piperidin-3-y])-
124 ‘“‘%O\N piperidin-3-y1)-2- 2-ethyl-4- A | 178 | 4052
-~ H . ethyl-4- trifluoromethyl-
£ trifluoromethyl- benzamide
- benzamide (Example C.2)
2-Ethyl-N-
((3RS,5SR)-5-
2-Ethyl-N-((3R,55) methoxy-1-
@ or (38,5R)-5- methyl-3-
7 0 methoxy-1-methyl- phenyl-
125 \O\N 3-phenyl-piperidin- | piperidin-3-yl)}- | B 7.1 421.2
N F 3-yh)-4- 4-
5o ¢ | trifluoromethyl- | trifluoromethyl-
F benzamide benzamide
(Example 77)
2-Cyclopropyl-
2-Cyclopropyl-N- 1\,?5—((3RS’SSR) i
-methoxy-1-
@ (3R.35) or methyl-3-
(38,5R)-5-
AR methoxy-1-methyl- | . P Tﬁy_g_ | ¢ 18 433.4
126 m 3-phenyl-piperidin- | PP f_l" R '
F 3-yl)-4- .
& e . trifluoromethyl-
~ F trifluoromethyl- b 4
benzamide cnzariee
: {Example 76)
rac-2,6-
Dimethoxy-N-
2,6-Dimethoxy-N- (1-methyl-3-
{((S)or (R)-1- phenyl-
methyl-3-phenyl- | piperidin-3-yl)-
127 pipcridin3-yD-4. p B | 97 | 4232
triffuoromethyl- trifluoromethyl-
benzamide benzamide
{(Example 80)
Tac-2,6-
2,6-Dimethoxy-N- Dimethoxy-N-
{1-methyl-3-
© - (R or (S)-1-methyl- _
= 709 3-phenyl-piperidin- phenyl-
128 “O\ ' P gyf;j_ piperidin-3-yl- | B | 207 | 4232
" o 4 trifluoromethyl- . _
? F benzamide tnﬂuoromc.:thyl-
r benzamide
(Example 80)




pi peridin-3-yl)- 4- trifluoronethyl- benzam de (Exanple 80) B 9.7 423.2 128
LL u. \ 0 * 00- = ano 2,6-Dnethoxy-N (Ror (5)-1-nethyl- 3 yl) -4-
3-phenyl -pi peridin- - trifluoronethyl- benzam de rae-2,6- D nmethoxy-N

(1- met hy w@-2018M84251 - .. npe. ndm 3-y1)- 4- trifl uor onePRYEPZHEAHIEH de
(Exanmple 80) B 20.7 423.2 WD 2010/ 086251PCT/ EP2010/ 050551 -101- *:

Anal ytical separation conditions: Cotlifm. A Chiral pak AD; B: Lux 2
cellulose; C Reprosil chiral NR Eluent: 15 %I sopropanol/ Heptane: The
conpouridanalyti¢ad senaraion cemdtiannef oluphat | GeeinakdPi B Lusgmclulagra e Reproghl t s

POSSESShiral NR. Eluent: 15 % Isopropanol/ Heptane;

The compounds of formula I and their pharmaceutically usabie addition salts possess
5 valuable pharmacological properties. Specifically, it has been found that the compounds of the
present invention are good inhibitors of the glycine transporter 1 (GlyT-1).

The compounds were investigated in accordance with the test given hereinafter.

Solutions and materials

10 DMEM complete medium: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine serum

(FBS) 5 %, (Gibco life technologies), Penicillin/Streptomycini % (Gibco life technologies),
Hygromycin 0.6 mg/mi (Gibco life technologies), Glutamine 1 mM Gibco life technologies)
Untake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl,, 2.5 mM KCl, 2.5
mM MgSQs, 10 mM (+) D-glucose.

15 Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b ¢cDNA.

Glycine uptake inhibition assay (mGIvT-1b)

On day 1 mammalian cells, (Fip-in™-CHO), transfected with mGlyT-1b ¢cDNA , were plated at
the density of 40,000 cells/well in complete F-12 medium, without hygromycin in 96-well
culture plates. On day 2, the medium was aspirated and the cells were washed twice with uptake

20 buffer (UB). The cells were then incubated for 20 min at 22 °C with either (i) no potential
competitor, (ii} 10 mM non-radioactive glycine , (iii) a concentration of a potential inhibitor. A
range of concentrations of the potential inhibitor was used to generate data for calculating the
concentration of inhibitor resulting in 50 % of the effect (e.g. 1Csq, the concentration of the
competitor inhibiting glycine uptake of 50 %}). A solution was then immediately added

25  containing ["H]-glycine 60 nM (11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates
were incubated with gentle shaking and the reaction was stopped by aspiration of the mixture
and washing (three times) with ice-cold UB. The cells were Iysed with scintillation liquid,
shaken 3 hours and the radioactivity in the cells was counted using a scintillation counter.
The compounds described in examples 1 =60 have an 1Cso data <1.0 pM. The preferred 1Cs data

30 (<0.2 pM) for compounds 1 ~128 is be provided in table 1.



5 val uabl e phar macol ogi cal
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transp
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d utam ne |
10 inM Fl epes-Tri s,
(-1) D-glueose.
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properties.

Specifically, i

Penicillin/Streptonycinl
Hygronycin 0.6 ng/mM (G bco |ife technol ogies),
mVl G bco |ife technol ogileble 1Upt ake buffer (UB):
pH 7.4, 1 mM Cad 2, 2.5 nmM KCl,
CHO (I nvitrogen Cat n R758-07)cells stably

2.

t has been found that

i nvention are good inhibitors of the glycine
The conpounds were investigated in accordance with
Solutions and material s 10CDNEMicOIPset e
Nutrient m xture F-12 (G bco Life-technol ogies),
~serum (FBS) 5 % (G bco life technol d§ies),
(G bco |ife technol ogi es),

bovi ne
%

f et al

150 mM NadCl ,
5 mMyl MySO4, 10 nM

transflect edesimhfle G yTI b 1IcENfata @M n¢ upt dEsampihi bi t | onj@gsaya @vHT-1pb On
day 1 imameali-an-cell-s, (I:I p- i-nTh4-.CHO)-t-r-ansf.ect-ed-wi-t-h-nd \/T_I b-cDNA |
were plated at* the density #1928 000 cells/welt in cofpl et 08842 nedium
Wi t hout—hNygromgycim I [96-Wely[pgl tTure pl ates. ¢ O day 2, theyeei um was
aspirated and the cellis were washed tw ce Wltsh upt akei 20 buffer (UB).| The
cells were thé’n i ncuba ed f&0820 min at 22 C8ith either (i psa@ potent| al
conpeti-t-of; \ 10--+tt-M-no |uabLive gtyeine——¢tt)y—a—e ent-raty on of
a potenti al H’n bitor.i A rar¢gd@ of concentrations of the pot e‘zp i nhi bitor
was used to ge;perat e data fogopal cul ati ng thegsconcentrati onogfw;; nhl bift or
resultlnn in 50 9% of tlhe effect (pg 1 C50, the concentration of the
conpet|i tor i nk bi ting gl yci fel3ipt ake of 50 %85 A sol ution wdd3then
i mredi ontai g, [ 3Tt -giycimg 60 MM (T1=165 ‘6'7&1”'”') and 25
RM non-r adi oactive gl ycine. e plates were incubat ed with gentl e shaki ng
and the reacti®n was stopped. GWZaspl I‘citi on of8% he rri xture anm%shl ng
(three—kkﬁ%sa—gm t+-h—-ee—col-d-UR—The—eelts—wereg—tysed ‘M—{—hms -at--on
i quid, shakef® 3 hourd and tOF?gS?am oactivity %n the cells ount edj usi ng
a scintilTatiom countéer. The @oppounds descrig@ed i n exanpl ea)‘ﬂg*;- 60 have an
| C50 data <1.0 pM. _.The preferred. 1050 :data.30 (<0.2 RIM for conpounds 1
-128 is be pr 8Vi ded i tabl 0262 WO 20101086281PCT/ EP2010/ 083332 - 102}
Tabl e e 1T C50dat=a Exanpte1C5 ata(pM—40 77—0. 0881
5 0. 1074 80 OE§759 7 Q.0854 08(?)% 0253111 O. 0592 83 0.03 13 Baiid
0.0839 94 0.0596

37 0.1817 95 0.0515

38 0.0101 96 0.0682

39 0.1843 97 0.1851

45 00,0245 98 0.0622

46 0.1693 99 0.0366

47 0.1811 103 0.0773

48 0.1973 104 0.1734

51 0.0582 105 0.0293

55 0.0777 107 0.0312

56 0.1617 108 0.0409

57 0.0227 109 0.1507

58 0.1561 111 0.0573

63 0.0100 113 0.0564

66 0.243 115 $.0259

67 0.1289 116 0.0358

68 0.1746 117 0.0324




0.013 84 0.0173 16 0.1379 85 0.0313 18 0.0244 86 0.0715 19 0.0672 87 0. 0396
25 0.1256 88 0.1457 26 0.0593 89 0.107 27 0.0262 91 0.1132 28 0.0277 93
0.0479 36 0.0839 94 0.0596 37 0.1817 95 0.0515

WO 2010/086251 PCT/EP2010/050551
-103-

69 0.1175 119 0.0139
70 0.1973 120 0.0127
71 0.0559 121 0.0165
72 0.0369 124 0.0127
73 0.0544 125 0.1761
74 0.1226 126 0.0312
75 0.0538 128 0.1255
76 0.0929

The compounds of formula I and the pharmaceutically acceptable salts of the compounds
of formula I can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,

5 draggees, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, e.g. in the form of suppositories, parenterally, e.g, in the
form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or

10 derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as such
catriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and
the like. Depending on the nature of the active substance no carriers are however usually
required in the case of soft gelatine capsules. Suitable carriers for the production of solutions and

15 syrups are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for
suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols
and the like,

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, erulsifiers, sweeteners, colorants, flavorants, salts for varying the

20 osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more compounds of formula |

25  and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other



38 0.0101 96 0.0682 39 0.1843 97 0.1851 45 0. 0245 98 0. 0622 46 0.1693 99
0.0366 47 0.1811 103 0.0773 48 0.1973 104 0.1734 51 0.0582 105 0.0293 55

0.0777 107 0.0312 56 O. .
Vo Shibisss1 0.1617 108 0.0409 57 0.0227 109 PCT/EP2010/050551

-104-

therapeutically valuable substances into a galenical administration form together with one or
more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those, which
include disorders of the central nervous system, for example the treatment or prevention of

5 schizophrenia, cognitive impairment and Alzheimer’s discase.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in each particular case. In the case of oral administration the dosage for
adults can vary from about 0.01 mg to about 1000 mg per day of a compound of general formula
I ot of the corresponding amount of a pharmaceutically acceptable salt thereof. The daily dosage

10 may be administered as single dose or in divided doses and, in addition, the upper limit can also
be exceeded when this is found to be indicated.

Tablet Formulation (Wet Granulation)

Item Ingredients me/tablet
S5mg 25 mg 100 mg 500 mg
i5 L Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystailine Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1

20 Total 167 167 167 831

Manufacturing Procedure

I. Mix items 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50 °C.
3. Pass the granules through suitable milling equipment.

25 4 Add item 5 and mix for three minutes; compress on a suitable press.

30



0. 1507 58 0.1561 111 0.0573 63 0.0100 113 0.0564 66 0.243 115 0.02.59 67
0.1289 116 0.0358 68 0.1746 117 0.0324 WD 2010/ 086251PCT/ EP2010/ 050551

-103- 69 0.1175 119 0.0139 70 0.1973 120 0.0127 71 0.0559 121 0. 0165 72
0. 0369 12¥O 2010/086251

10

PCT/RP2010/050551

100 mg
160
148
40
10
2
300

-105-
Capsule Formulation -~
Item Ingredients S mglcapsule
| 5mg 25 mg |

1. Compound of formula ! 5 25
2, Hydrous Lactose 159 123
3. Corn Starch 25 35
4, Tale 10 15
5. Magnesium Stearate 1 2

Total 200 200
Manufacturing Procedure
1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

500 mg
500

70
25

600



0.0127 73 0.0544 125 0.1761 74 0.1226 126 0.0312 75 0.0538 128 0.1255 76

0. 0929 The conpounds of fornula | and the phariraceutically acceptable
salts of the conmpounds of formula | can be used as nedi canents, e.g. in the
form of pHarmeeeLdii cal preparations. The pharnmaceut i cBUT/pr®@parséisions can be
admnistered orally, e.g. in the formof tablets, coated tablets, 5
dragees, hard and soft gel ati ne capsiffes, solutions, emnulsions or

suspensi ons. The adm ni stration can, however, also be effected rectally,
e.g. in the formof suppositories, fmmnterally, e.g. in the form of
injection solutiqgns. dof The o) qunds of fornmula | can be processed with
phar maceuti cal Ty icr?éﬁﬁ’f’?”.%&reﬁ‘%{%i &P or ganic carriers for the production of
pharmaceutical preparations. LactoseR cofn starch or 10 derivatives

thereof, talc, stearic acids B~ altg and the |ike can be used, for
exanmpl e, as such carriers for tapletps 'NCoapred tablets, dragoes and hard
gel ati ne capsules. Suitable carr fdr soft gelatine capsules are, for

exanpl e, vegetable oils, waxes,Rfats, sem-soljid and |iquid polyols and the
| i ke. Depending on the nature of the active substance no carriers are
howeverhegrsal |y required in the case of soft gelatine capsules. Suitable
carrieps for t ) Lon 0f~sol Wi ons.and-~L5 sy Jrkor _exanpl e,
wat esr , 15{pol yol EMSPJ cg”;{g %:1 %@&%m @o?lr@%ﬁ qgﬁé”l%}ly[?g% gg??a(g{k%ﬁ’c(g?‘ri ers for
supposi t ori es -@dite) -fyowakyborpd bstematcimaddyl.or har dened oils, waxes, fats,
sem -1 jguid or_|iquid polyols.and the |ike, The pharpac ical preparations
can. mhreover = b BRet PR VRLE Ui e ST DRI IS S BYRBT g
agents, enul siibiver Skoxsyneeheppesdin €@k Ganbgethdrvalok anipso rial tekecfeariosar yi ng
the 20 osmotic pr essyre buffers, masking agents or antioxidants. They can
al so contain §fﬁzﬁjsp‘b‘t[hé;°°f“ﬁ‘é’|l>apeuti cal Iy valuabl e substances.

Medigcapent s ¢y dHiR@rArg ONROMAE opfiof0y RibbsBirdiey dhePhRrdrageut i cal Iy
acceptabl e salt thereof and a therapeutically inert carrier are also an

obj ect of t he spsEgens. sclyvien ioonialogsn. lewer Prdcewsr flay! subraiutediolegenon,

whi ch conpri s rhNoi. sgols gygd Of | la l., and/ or

phar naceut i ca?f‘@&g%e ?Lg)gﬁ@%gg{yéﬂ%&%??%ﬁ sal l?)g%éﬁ%@&?? lggéﬁ r é’ one or
nmore ot her WE:2RGLO/.0862&yPCTEP204L0AR505Btiord 4ubitrerdpeBt iacdl | y val uabl e
subst apces int al.enical ~adm nistration formt ther with one.or nore
Uher apbut i cal By R Ot by W errtRonyde o affrt sl thea e o

accidr dance W tbtetdagylpr esent invention are those, which i nclude di sorders
of the_central nervous syst for exanple the treatment or prevention of 5
schi zophr eni a8 @Hﬁhﬁki’lvﬁ’cf‘ﬁg%}l’rhﬁ@mcyéﬁg}gﬂl | ‘?W‘F@P@“@{Jﬁé’é%f%’@.a‘"y] and The

dosage can vamytchatNiark dptidBallyl sObdidurdely el dr.tw@fR-cour se, have to be adj usted
to the individual requirenents in each particular case. In the case of oral

e
admi ni 8trati o §:He ¢foSage for adults can vary from about 0.01 ng to about

1000 g, apgli{arlqgééuﬁéail ag&m)d%}érhqiaoafddga%ﬂ %El@;lm E?&[c%kcamixtdre,% ks &J?z%spon in%-;he

correspondi ng amount of a pharmaceutically acceptable salt thereo
daidly dwstgmelddrayprie! admeniheteef ed as singl e dose or in divided doses and,
in addition, the upper limt can al so be exceeded when this is found to be
i ndi cated. Tabl et Formul ati on (Wt G anul ation)

2. A compound of formula I according to claim 1, wherein R' is lower alkyl.

3. A compound of formula I according to claim 2, wherein Ar and R are both phenyl.
25
4. A compound of formula I according to claim 3, wherem the phenyl group for Ar is substituted

by at least two CFz groups.

5. A compound of formula [ according to claim 4, wherein the compounds are
30 rac-2-fluoro-N-{1-methyl-3-phenyl-piperidin-3-yl}-4,6-bis-trifluoromethyi-benzamide
rac-2-methoxy-N-( 1-methyl-3-phenyl-piperidin-3-y[}-4,6-bis-trifluoromethyl-benzamide



15 20 Manufacturing Procedure 1. Mx itens 1, 2, 3 and 4 and granulate with

purified water.
suitable mlting equipnent.

conpr ess vwano/sddediabl e press. WD 2010/ 086251 |t em npredranisessi05-
Capsul e Formul ation ng/ca_a. stile PCT/EP2010/ 050551 100 ng500 ng

148

10

I5

20

25

30

1.

3. Corn Starch 25
rac-2-ethyl-N-( I-methyl-3-phenyl-piperidin-3-y1)-4,6-bis-trifluoromethyl-benzamide

rac-N-[3-(4-fluoro-phenyt)-1-methyl-piperidin-3-yi}-2-methoxy-4.6-bis-trifluoromethyl-
benzamide or

2-methoxy-N-((R }-1-methyl-3-phenyl-piperidin-3-yl)-4,6-bis-trifluoromethyl-benzamide.

6. A compound of formula I according to claim 3, wherein the phenyl group for Ar is substitufed

by at least one CFs group.

7. A compound of formula | according to claim 6, wherein the compounds are
rac-2-cthyl-N-(1-methyl-3-phenyl-piperidin-3-y1)-4-trifluoromethyl-benzamide
rac-2-bromo-6-methoxy-N-( ! -methyl-3-phenyl-piperidin-3-yi)-4-trifluoromethyl-benzamide
rac-N-(1,2-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
rac-2-cvelopropyl-N-(1-methyi-3-phenyl-piperidin-3-yi)-4-trifluoromethyl-benzamnide
rac-2-methoxy-N-(1-methyl-3-phenyi-piperidin-3-yh-6-methylsul fanyl-4-trifluoromethyl-
benzamide

rac-N-{ [ -methyl-3-phenyl-piperidin-3-yl}-2-methyisulfanyl-4-triflucromethyl-benzamide
rac-N-[3-(4-fluoro-phenyl)-1-methyi-piperidin-3-yl}-2-methoxy-6-methylsulfanyl-4-
trifluoromethyi-benzamide
rac-N-[3-(4-chloro-phenyl)-1-methyl-piperidin-3-yl}-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
2-methoxy-N-{(S)-1-methyl-3-phenyl-piperidin-3-yl)}-6-methylsulfanyl-4-trifluoromethyi-
benzamide
2-methoxy-N-((R)-1-methyl-3-phenyl-piperidin-3-yi)-6-methylsulfanyl-4-trifluoromethyl-
benzamide

rac-2-difluoromethoxy-N-( 1 -methyl-3-phenyi-piperidin-3-yl}-4-trifluoromethyl-benzamide
rac-N-[3-(3-chloro-phenyl)-1-methyl-piperidin-3-y1}-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-2-methoxy-N-[3-(4-methoxy-phenyl)-1-methyl-piperidin-3-yl}-6-methylsulfanyl-4-
trifluoromethyl-benzamide

rac-N-(5-fluoro- I-methyl-3 -phenyl-piperidin-3-yl}-2-methoxy-6-methyisulfanyl-4-

trifluoromethyl-benzamide

2. Dry the granules at 50 'C. 3. Pass the granul es through
25 4. Add item5 and mix for three mnutes;

5 ng25

Compound of fol ula |l 5 25-100 500 5 2. Hydrous Lactose 159 123



35 40 70 4. Talc 10 15 10 25 5. Magnesium Steara e 1 2 2 5 Total 200
200 300 600 10 Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a
suitable m xer for 30 mnutes. 2. Add itens 4 and 5 and m x for 3 mnutes.

3. Fill b enmieespdst abl e capsule. WD 2010/ 086251PCT/ EP29£P006H&05 - 106-

-108-

rac-N-( 1-isopropy}-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-trifiuoromethyl-
benzamide
2-cyclopropyl-N-{{S)-I-methyl-3-phenyl-piperidin-3-yl-4-trifluoromethyi-benzamide
2-cyclopropyl-N-((R}-1-methyi-3-phenyl-piperidin-3-vl)-4-trifluoromethyl-benzamide
5 rac-2Z-cyclobutyl-N-(1-methyl-3-phenyl-piperidin- 3-yl)-4-trifluoromethyl-benzamide

rac-N-[3-(2,4-difluoro-pheny!)- [ -methyl-piperidin-3-yl}j-2-methoxy-6-methyisutfanyl-4-
trifluoromethyl-benzamide
rac-N-{3-(2-fluoro-phenyl}-1-methyl-piperidin-3-y1}-Z-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide

10 rac-N-[3-(2,5~difluoro-phenyi}- 1 -methyl-piperidin-3-y1}-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-2-1sopropyl-N-(I-methyi-3-phenyi-piperidin-3-yl)-4-trifluoromethyl-benzamide
rac-2-methoxy-6-methylsulfanyl-N-(l-methyl-1,4,5,6-tctrahydro-2H-[3,4Tbipyridinyi-3-yl)-4-
trifluoromethyl-benzamide

15 rac-2-ethyl-N-(1-methyl-1,4,5,6-tetrahydro-2H-[3.4"bipyridinyl-3-y1)-4-trifluoromethyl-
benzamide
rac-2-methoxy-6-methylsulfanyi-N-(i-methyl-1.4,5,6-tetrahydro-2H-{3, 3 Tbipyridinyl-3-y1)-4-
trifluoromethyl-benzamide
rac-2-EthylN-(1-methyl-1,4,5,6-tetrahydro-2H-{3.3 Tbipyridinyl-3-y1)-4-trifluoromethyl-

20 benzamide hydrochloride
2-methoxy-N-{((3RS5,55R}- 5-methoxy- 1 -methyl-3-phenyl-piperidin-3-v1)-6-methylsulfanyl-4-
trifluoromethyi-benzamide
2-cyclopropyl-N-({(3RS,55R)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-d4-trifluoromethyl-
benzamide |

25 Z2-ethyl-N-((3RS,55R)-5-methoxy-1-methyl-3-phenyl-piperidin-3-y)-4-trifluoromethyi-
benzamide
rac-2,6-dimethoxy-N-{ I -methyl-3-phenyl-piperidin-3-y}-4-trifluoromethyl-benzamide
2-cyclopropyl-N-((3RS,55R)-1,5-dimethyl-3-phenyl-piperidin-3-yl}-4-trifluoromethyl-
benzamide

30 rac-2-cyclopropyl-4-trifiuoromethyl-N-(1,5,5-trimethyl-3-phenyl-piperidin-3-yl)-benzamide
rac-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-N-(1,6,6-trimethyl-3-phenyl-piperidin-3-yl)-

benzamide



Clains |I. A conpound of general fornula wherein 5 RIis hydrogen, |ower

al kyl, CD3, -(CH2)-C1-10, -(CH2),,-0O-lower ailcyL -(Cl-12)11-0H,
-(CH2)"-cycl oal kyl or is heterocycl oal kyk R2i s hydrogen, hal ogen, hydroxy,

| ower  alwghoiodsszbioner al kyl, -00112-0-1ower al kyl , OS’CTfF&?\%‘P’“ Rbxy: or the
piperidin ring formtogether with RY spiro ring, selected from
4-aza-spiro[2.5]oct-6-yl; 10 Aris a‘r19 “or heteroaryl, which are optionally
substituted by one, two or three substituents, sele tf(d fr m hal ogen, | ower
al Kyl ,NKGRS:SR)Rydigathst-ppheredtpipyrifiatogerd meBRer -5 “ylfwg"sfi tuted by

hal ogen,. cycl oal kyl . I.ower al koxy, S-lower alkyl, heteroaryl,
het er 68‘9&‘?%%@“?%%‘@185 phenyl optionally substituted b%/ R, and Ris

hal ogenmelhoneN-@ Ry bSR - bwethoaykakyxyet-nlcgnks -rikroxypesdistPPdred by hal ogen,
or is 15heteroaryl; is |lower alkyl, cycloalkyl, heterocycloal kyl, aryl or
het er dﬁ?tiﬂ’Iﬁulﬁﬂ‘i@r%f‘fﬁluﬁfﬁiﬁ‘eﬂ\gyﬁ@“ f%éreoar yl are optionally substituted by one
or 5—V\qag{;\;@i_@,_@@m@_p&gﬂy@;l-methyppipa-idmaryﬁa@emﬁ&'xcoiamwmcmw@f&uwbﬁe acid addition
salt, to a racemc mxture, or o its corresponding 20 enanti onmer and/or
opt i cafrifiueremsthyi-heresils 2. A conpound of fornula | according to claim
1, wherein-Rb ig,.1QV L }-1-methyBpipAidQ Nehettoxt-ormethalstlfagtér di ng to
c m?2 rﬁg'lrl\g[%ﬁ?z dgﬁc)él)%"kg{og@bﬂﬁﬁ })Sheny 3955 4?1%ﬁycorrpou§1d of foiniulal

accor dirifigotometivabenz8nidsher ei n t he phenyl group for Ar is substituted by at
least two CE3 groups. - A commnounes ofe fol i Unh hidbmgnoyickai m 4,
whor ei R BN URGL g T ERERIHRES HlndoRl R hh8RAPFALAGn Sop

r ag2- frifuefdnehy(-bereinitel- 3- phenyl - pi peri di n-3-y1) -4, 6-bi s-trifunromet hyl - be

id - 2-net -N-(1- et hyd; 3- |.=:Ri h i D= Bcivib)mdr - bi s-tri
{1 tor ofevHFF PBBRS AT ¥ A0 TSURY] b DS TP 0y Osbuay o kg B Pt
rac- 2- gtigteriiy-nethide 3- phenyl - pi peri di n-3-y1) -4, 6-bis-trifluoronethyl -be
g T ‘
Face | N4te-ac(M~{$-(?u8wDnvh@tm&)l}-nvfiw&t’mli’-dlﬁﬁp}é‘ﬂ?afl‘ﬁh%@’y%]“-@’é‘?’ By 4, 6-bis-triflu
or oret m’f%,g%ﬁﬁ%c?@% nRnide

2- met hox - et hy1- 3- phenyl - pi peri di n- 3-y0-4, 6-bi s-triflugromethyl-b
enzis dcacJS-[Bﬁ%—c}Aomeqffﬁmmd)h@fyl)f*WY&P%B%H"&?%‘&%YB‘*E‘P’E’T%fhy\]lﬂgﬁ 1@fq'n "t he
phenyl oup for A |ls.substituted by at | east one CF. group. 7. A
corrpouﬁ‘%{%’f‘%f’%g% eréza]m%cicor ding to ciaim6, wherein the conpounds are 10

r ac- 2- etcdyl[346, 4 Liftmtdyten3h gheayy-pppetii-dihl-3methoxy-cemethy iggfaithy | - benzani ¢
ie .

r ac- 2- BB RS BAPRE ( 1- met hy 1- 3- phenyl - pi peri di n- 3- yl)-4-trifl uoronethy
| - benzayd elemethoxy-6-methylsulfanyl-N-(1-methyl-3-m-tolyl-p iperidin-3-yl)-4-trifluoromethyl-

rac- N- (1, 2-di net hyl- 3- phenyl - pi perl di n- 3-y1) - 2- met hoxy- 6- met hyl sul fany1- 4-t
ri f Muoemsrhdd benzan de

rac- 2- qgcqgg[?[(gg%,gfo, _gn%fﬂg;@kl_ﬁ%%iﬁzﬂb@m%paiidiﬁ‘fBL}d]_mﬂ&t};o;k)a-(ﬂmmbyfsthﬁuwbﬁ’et hyl - be
nzam de 15 Tac- 2- met hoxy- N-(

- met hy 1riuqpbmell-fpoperiddi n- 3- y1) - 6- met hyl sul fany1-4-trifl uor onet hyl benzani d

e R SR 37 b} - o A

-N- - - 1}-1-methyl- idin-3-yl]-2-methoxy-6-methylsulfanyl-4
rac- N- (‘1< M@f%ﬂ% rgﬁ’gll?qyp)l pénrejl; gll s y1) }é] met hyl sul fanyl-4-trifl uoronet hyl
- benzanjift@oromethyl-benzamide

o L L Y TR B - - A sul 2

rac- N- Rseb 4Gt or o- phenyl ) - 1- et hyl - pi peri di n- 3-y1] - 2- met hoxy- 6- et hyl sul f an

-4 trifl t hyl - benzani de . 2- net hoxy- . SRR
3 - Ghemtg SRy B e R PSR an ko TR ko ARG - Pl pert d
2- et hagy \NARLr dn RS DY A-pRRerid-3 ety Byl i irat Inyirflb famylyla- i f1 uo

e

romet hyl - 25 benzam
r ac- 2- dichzarodonmet hoxy- N- ( 1- met hy1- 3- phenyl - pi peri di n-3-y1)-4-trifl uoromet hy

| - b Zam e P _ 3 _A oty 1fan 1_4._
-2 ov-N-(4-methyl-6-phenyl-4-aza-spiro[2.5Joct-6-y1)-6-methylsulfany
r acgﬁl- [rg,g ?ﬁ%ﬁ?k&%-{%ﬁ%@n 1) -pl?rr%t h?/zi - SI p[er |]d| n- 3-y1] - 2- met hoxy- 6- net hyl sul fa

nyl-4- tifiublonergibttrginidsenzam de

rac- 2- t -N4,; L= hox - ): = t 1din-3-vD-2-meth -6-
eri dna[@i(%gg%?-%zfs(héﬁg%h%ﬁ}/ P _Zlg% Styrll}cgﬁ L}g'%ﬂ?dnnetj’ ﬁ?/)l 2 rbng?lgg}r;n de

methylsulfanyl-4-trifluoromethyl-benzamide



rac-N-(5-fluoro-I-nethyl-3 -phenyl-pipe

di n-3-y1l) - 2- et hoxy- 6- net hyl sul fanyl-4- trifl uoronethyl-benzam de WO

2010/ 086251PCT/ EP2010/ 050551 -108- -

rac- N- ( kv sapospsil- 3- phenyl - pi peri di n- 3- y0- 2- met hoxy PETHEEEHGPERFY anyl - 4-tri
fl uor onet hyl benzam de

2-cyclopropyl - N4(S) - 1- met hy1- 3- phemy}lOpneri di n-3-yl)-4-trifl uororet hyl - benz
am de o ‘

2- cycloopeta@y-N MR, FY)-ot {Ffef hy InBthohen yhetbyipephativhriBeydiy-344194 f | uor omet hyl - be
nzam de 5 o :
rac-2Jﬁﬁ%ﬁ%%%ﬁyf%Rﬁ%ﬁmﬁgﬁﬁ§P?§@%ﬁgnyI-piperidin-3-y1)-4-trif|uoronethyl-ben
zam de_methoxy-N-((38,5R) or (3R.38)-5-methoxy-1-methyl-3-phenyl-piperidin-3-ylj-6-

rac- N43- (2, 4-di fl uoro-phen 1):;-Q§ hyl - pi peri di n- 3- y14- 2- met hoxy- 6- net hyl su
| f any|maeylpifpy o BhBIIRA LhehZAfIYe ~

racs N%-fﬁ.(lﬁz?r@)%g(rzgﬂlﬁww&%f%:IU%EﬂHyILpiPérRﬁﬁJB@Hpi%aﬂb&y&mhﬂm@&n@}—#net hyl sul f an
yl-4- t uorornet hyl -benzam de | O

r ac- N48ilt@osedivFbaseroidpheny1) - 1- met hyl - pi peri di n- 3-y11- 2- met hoxy- 6- et hyl su
| fanyl: 4., trifluor YdoRaNT amde. of A¢iian -5 9P QB M- Shethylsulfanyl-4-

- et hhlﬂ@%h%r%yqé%&ggé’{a |hﬁg§?§0- 4@?%“% 1uor oﬁgt hyl - be}nzan‘i e

r ac- 2-tagthomyther-betziryisul f anyl - N- (1-met hyl -1, 4, 5, 6-tetrahydro-2H[ 3, 41bi m d

inyl-3-y1)-4- trifluor thyl- benzam e At henerarmide

157 ac-2¢ ﬁ’*H@ﬂ@mPT( éﬂﬁﬁ?ﬁv "f‘f?\éﬁfiyg‘ ?%’?‘P%]P?% b O mePS B BTGyt - 3-y1

- 491 i £ hldgbometdyhylsdiRfzamirdRoromethyl-N-((S or R)-1 ,5,5-trimethyl-3-phenyl-piperidin-

rac- 2- met hoxy- 6- met hyl sul fanyl - N-(1-nmet hy1-1, 4, 5, 6-t et rahydr o- 21 443, 31bi pyr
i di ny13-3DypeyZamida i f | uor omet hy1- benzani de

rac- 2-§g(p§glﬁ§}k0§ et by d-iindn @, BpHeal L @ptelio3 2 I-3hedibhipymetyinyfangt-41) - 4-tri f
| uor omet'hyl - 20 benzam de hydrochl ori de

2- met hoXypeNsEERSPEBRNIG- net hoxy- 1- met hy1- 3- phenyl - pi peri di n-3-y1)-6-net hyl s

ul fanyl,- 4+ i f et Byl ReAZAM AL ineridin-3-yi)-2-methoxy-6-methylsulfanyl-4-
2-cyc|%" 30%%1‘@-"&&#?@%@%%6?@?ﬁé’?ﬁ%ﬁ?—“iﬁfhﬁ b3 S heny “pi pe d
3- %) - diflubiohletiot-borethydel benzam de 25

2-et hyl el %?gggf%{%ié%%}ﬁgiiﬁy%%gw?{—{)]i%g‘ﬁ(ﬁﬁ%bﬁpﬂm&l&&?@—ﬂgﬂyﬁﬁﬁ’&%ﬁﬁf uor onet h

yl - be

- et hy hifRoRel-bphAaeidedi n- 3-y1) -4-tri fl uororne hyl -benzam de _
ey Rl RS PSRt L AE Y e e RN bR RS i bdftat 111 or 0

rac-Z-EMﬁbgR&gBM%%éﬂ&&agIuoronethyI-N-(1,5,5-trinethyl-3-pheny|-piperidin-3
-yD- benzam de : . o : )

r ac2- et ok G-(RBERYI Sudimathyt3-2be i -PInGBE B MY g1 R BUEOPF YL hy 1- 3- pheny
I-pipe%idini -yl)- benzami de WD 2010/086251PCT/EP2010/ 050551 - 109-

N- 03RS, B8R -1, 5- di met hy1- 3- phenyl- preri di n- 3-y1) - 2- net hoxy- 6- met hyl s

any 1- 42-ctirsi-N-(BR SRRO NP3 SBenzasthate- Pmydthd e g Prridin-3-yl)-4-tritluoromethyl-

, 5SR) - 5- met hoxynet hoxy- | - net hyl- 3 -phenyl - pi peri dm 3-y 6-

met hy| SE¥FEMY1- 4-fri f1 uor onet hyl 4benzam de 5 o |

rac- N- 23r(18plop Grm=((HReFstoy (1S, hit- hydetipicpe rind hg-3plien --pig ety -16)-fre

yl sul fanyl-4- trifluoromethyl-benzam de

r ae2 N4 IR BY RCRZFPEDP - phenyl ) - 1- net hyt ti peri di n- 3- y11- 2- net hoxy- 6- net h
yl sul f anybidandxh il Rk peet MhyhenEaRi-gieridin-3-yl)-4-trifluoromethyl-benzamide.

rac- 2- net hoxy- 6-net hylsul fallyl - N-1i- net hy1-3-(3-trifl uoronet hyl-phenyl)-p
pendi 3 -y11-4- 10 trifluoronethyl-benzam de

rae- 2- r8nﬁtcg%¥'rwgf%&ﬁﬂm£&9?@ﬁgﬁ% 1oYW 1) shedamtstyik ciiipani 6 Ret@oykloaBairet hyl su
| I anyl -4~ tr 'lor onet yl -benzam de

r ac- N43ad 3« fhdiB raos Iphile py@yl - met hy 1- pi peri di n- 3-y1] - 2- net hoxy- 6- 1t et hyl sul fal
yl-4- trifluoronethyl-benzam de 15 rac-N-[3-(3-ehloro 4
fIu%ﬁo-phenyl)-l-nethyl-pneridin-3-y1]-2-nethoxy-6-nethy|sulfa11y1-4-

trifl uor aneidpylndeaaniledeaccording to claim §, wherein the compounds are

rac- N-P- (3, 4-difluoro-phenyl)-1-nmethyl-pi.peridp-3=y11-2-methoxy-6znmet hyl su
| fany 1-r%§‘NfQT°WFEﬁB?%’L'ﬁ§WY%@h A R e



rae- 2- met hoxy- 6- net hyl

sul lanyl -N-(1-nethyl-3-mtolyl-piperidin-3-yl)-4-trifluoronethyl- 20
benzarnide rac-N-[3-(4-fluo ro-3-nmet hyl-p heny 0-1-nethyerid

i n-3-yl] %2> weddseasy- 6- met hy |'s ul fanyl-4- trifl uoronet T/ERWNZENd e

rae- NA3- (3, 5-di fl uoro- phens+D- 1- net hyl - pi peri di n- 3-y1] - 2- met hoxy- 6- net hyl su
| fanyl -4- trifluoromethyl-benzani de-2B-rae-2- et hoxy- 6- net hyl sul
canyl-4-uoronet hyl-N- (1,5, S-trimethyl-3-phenylinperidin-3-yl)- benzam de

r ac- 2- atNLU-Srchetdpyimethy! B3-niehllypin Sidunény)-2-picferd-dimbS<yiljordmethylf | uor onet hyl
- benzam de .

r an- N- PPZ8819€ Obut y 1- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul f any1- 4- t
ri fl uorQuetbybsy-RE8Za8H A -@8rahydro-pyran-4-yl)-piperidin-3-yl]-4,6-bis-trifluoromethyl-

rac- 2- met hoxy- N- (4- net hyl- 6- phenyl- 4-aza-spiro[ 2. 5] oet-6-yl)-6- thy Isu

| f any1betzamides | uor onet hyl - benzam de N-( (3R 5S) or

(3S,s5R) - 5- hydr oxy- 1- met hy1- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6-

met hyl sultanyl-4-trifluoromethyl - benzam de WO 2010/ 086251PCT/ EP2010/ 050551
-110-  20.netdropopnto ABRNBIB) segordiBstosmRyimst, mdetedndy- is-lowstr ikt SAphakapy L Brdder

di n-3-y1):6- t hyl sul fanyl-4-trifl uoronet hyt-benzam de 2-net hoxy- N-43S, 5R1
or (3R¥éése-§%i-rﬂ§t hoxy- 1- nmet hyl- 3- phcnyl - pi pe d-y1l) - 6-

met hyl sul fanyl-4-trifl uoronethyl -benzam de 5 N-RR or

S)-3-(2-f] uoro-phepyl)-1-net hyl - pi peridjn-3-y1]-2-ne :

hoxy- 6;% hret FIW@WE? SE%}P}‘HL% AR %(’ﬁ%Foo(ﬁ‘él% ’ngﬁ}é‘aé‘}f GETRBR “or

S) -3 (ZucEe g5 il sror Onphigny 1 516 ARiRydro @ BEL 30biy:Sdiylily -2 retboxyy-6- met hyl sul f a
nyl-4- trifluoronethyl - benzagi de 2-ethyl-N-RR or

S) - 1- meeHylsu BaptrényuigopetiydPHLeM™A) - 4~ t ri f | uor omet hyl - benzani de 10

2- met haxy> ReBthyl Aotdedrinfbien Qned R lan RS HOM3 4 Thipyridiny-3-y1)-4-

R) -1, 59‘%2’; ?]Fﬁnqg%%glﬁégg%%g%ﬂ pji(per t g/%" 3-yl) - bg&;zam {:Ie }N-p( ( 3S,y68)y )or

( 3R 6Ryriflucerditiniidetgamide phcenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- met hyl sulf anyl - 4

- trifl yoronethyl -benzam de .| &R)-0f" 3 1B diseb s phenyl - pi per
d 3-y1y&os rgrte‘gﬁhrgif;r%%%?hrﬂy ’§6 ag%%?_zﬁsl ﬁ@ﬁ?ﬁa? (Ja”r%et ﬁill -benz@m de
N ((83Rb&&Ermate hydrochloride
(3S,6R) -1, 6-di methyl- 3- phenyl.- pi peridin: 3- 0- 2- methoxy-6- ne: suhfanyl-4-
trifl u%ﬁpé?ﬁg]t: FH—E%{%%I@@ER‘:%%H@%}(LQ r4,:>,g—tc(%rd121ycg§ ZEP E(SYB ]%mr{f?ﬁﬂw $ % A2
( 3R, 5ShiffucbordétmBitayAdmadpbeny! - pi peri di n-3-y1) - 2- met hoxy- 6- met hylsul f any1- 4-
trifluoromethyl -benzam de 20 N-((3R 595, 0r . . .
(35, SRIACT GO ML T R0 ey SBHRT AT S aT Sk rr HOr R et hy -
benzamygde .27kt hyl - N-R3R, 55) or (3S, 5R) - 5- net hoxy- 1- net hy1- 3- phenyl - pne
dmz?b-yl) -4-trifluoronethyl- benzam de

12. A compound of formula T according to claim 1, wherein R' is hydrogen and Ar and R arc

phenyl.

13. A compound of formula [ according to claim 12, wherein the compound is

25 rac-2-cycloprapyl-N-(3-phenyl-piperidin-3-yl)-4-triftuoromethyl-benzamide.
14. A compound of formula I according to claim 1, wherein R? is hydroxy.

15. A compound of formula I according to claim 14, wherein the compound is

30 rac-N-{3-hydroxy-1-methyl-3-phenyl-piperidin-3-y1)-2-methoxy-6-methylsul fanyl-4-
trifluoromethyl-benzamide or
N-((3R,58) or (3S,5R)-5-hydroxy-1-methyl-3-phenyl-piperidin-3-y1)-2-methoxy-6-

methylsulfanyl-4-trifluoromethyl-benzamide.



2-cyclopropyl -N- (3R 5S) or (3S, 5R)-5-net hoxy-1-net hyl-3-pheny p
peridin-3-yl)-4- 25 trifluoronethyl-benzam de or 2, 6-D net hoxy-N (R or
(S)-1-methyl- 3-phcnyl -pipe d -3-yl1l)-4-trifluoronethyl-benzam de. 8. A
conpound wHhewnsal according to claim1l wherein R 1 ipprayedi9aidky] or

hct erocycl oal kyl and Ar and R are both phenyl. 30 WO

2010/ 086251PCUEP2010/ 050551 rac- N- ( 1-i¢yc | opropyl net hyl-3-p hen
yerid.n-3-yll-2-nethoxy-4, 6-bis- fluorornet h yl- benzam de or

rac- 2- et hexypdml 3 e 1-tegtimahy daidr PYFRASAR? & hhkrlh e
n-3-yl1-4,6-bis-trifluoronethyl benzam de. S 10. A conpound ofula 1
according to claiml1l, wherein R is Inwer alkyl, Ar is phenyl and Ris
het er oaryk .com f | ai m 10, wherein
t he conmpound F?&%Sfﬁgﬁgﬁggggﬁﬁ&rSggi%y‘@“%cﬁﬁig%g 8T£§1§y1) 2-met ho xy- 6-
met hy| s#-Ndayhow- t-pictlybhdmdenstfryierBianyz akldecthoxy-6-methylsulfanyl-4-

rac = | fanyl - N-( |
-nefﬁy%%%ﬂ%ﬁéigytet @%ro 2H[ 3, 41Th|pyr|d| yyl) - 4-
trlfluoronethyl benzanlde rac-2-ethyl-N -(

1
met hyl,1,4, 5 t.et.rahydro-2 3,41 b 4-trifluoronethyt15
henzamil Sdé Ry H?ggﬁ gFWﬁg Fﬁgxgkﬁﬁfﬁﬁyypégﬁé?%§1éiﬁ?anyl-N-(l-nethyl-I
, 4,5, 6- tetrahydro 21143, 3Thi pyridi nyl-3-y1)-4- trifluoronethyl-benzam de or

rac- 2- | -N-(1 1,4,5,6-tetrahydro-2E143, 3Thi pyri di nyl - 3-y1) - 4-uoro
nethyl?gbéﬁ?QWFﬁén?ﬁﬁﬁm@idc%”@@ﬁﬂbﬁﬁgiﬁT“ﬁ@ﬁ#ﬁﬁ&cmﬂﬁ@é@ﬂﬁlng to claimi,

wherel miRoheShyMydERaBRy «»?\ﬂ?{)'%“ (@PAnRasl ?—pﬁ&ﬁfnﬁlpundm -3- FI%% mégglﬁ’ﬂﬁﬂylnﬁ of

formula 1 according to c m 12, whérei

rac- 2- @V@Fﬁ%ﬁ%bﬁﬂmﬂw¥@d%%M¢ﬁNhkpﬁper|d|n 3-y1) - 4- trlfluoronethyl benzam de.
14. A compound of formula | according to claim1, wherein R2 is hydroxy.

15. A conpound of fornmula |I according to claim 14, wherein the conpound is
30 20. A process for preparation of a cormpound of formula I and its pharmaceutically acceptable

rac N- | - met hy1- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- et hyl sul f an
yl - 4- g% di ichr%%g@tg%%?l pﬁ’gﬁzam de or N-((3R 5S) or

(3855R) 5- hydeaxyig k compdiynli-o3fpheny! - pi peri din-3-yl1)-2 e hoxy- 6-

met hyl sul fanyl1-4-trifl uoronethyl - Qenzannde WO

2010/ 086251PCT/ EP2010/ 050551 - 112- ™“nI16. conmpound of fornula |I according
to claim3, wherein R2 is hal ogen. 7, KHeonpound of fornmula 1 according
to claim16. wherein the conpound i/ Fac- N4i(5-fluoro-1-neth

y 1- 3- phethyl copipperd «iffrn3ddy/ 1) - 2- met hoxy- 6- met hyl sul fan y1-4-
trifluoronethyl-benzarnide. 18. A@onpound of fornmula 1 according to claim
1 wherein .12.7 is CD3. 19. Ac ound of fornmula 1 according to claim
18, mhereln the conmpound is 10 kbyl] - 2- met hoxy-N-(R) or

(8)-1- et hy1- 3- phenyl pi peri di n-3-y1)-6- neUHyIsquanyI 4-

trifiuor neth nzam de hydrochl ori de. process for preparation of
a cOnpBUREPEHS nFBPﬁm d&*llfdtaﬁ&“fﬂﬁtsﬁﬁ'ﬁﬁé@ ﬁﬁﬁ?@é‘lﬂ‘éé%@rd@@é@@ﬁ%@el-ﬁwlt»1 3.hi ch

p][ O?essenﬁﬁmmumﬂ%@)dﬂﬁ&%hmgat@) GomReURMRle formula NH2 with a conpound
of formula
to a compound of formuia

0

i R
R~
N
: H
2

R 1

wherein the substituents are as defined in claim 1, or

25 b) reacting a compound of formula
A i
Ho
N
Pra
R? H

with a compound of formula



20 in the presence of an activating agent selected from HATU
(o-(7-azabenzotriazol-1-yl1)-1 3, 3- tetranethyl uroni um hexaf | uor ophosphat e)
or thionyl chloride to a conpound of formula wherein the substituents
are as defhnedosdsicl aim 1l or 2515) reacting a conpoungcqferb@biitlsas Wth a
conpound of forrmula WD 2010/ 086251PCT/ EP2010/ 050551 -113- X in the
presence of base selected from N-ethyligii sopropyl amne to a conpound of
formula H R2 wherein X is hal ogen and the other substituents are as
definedin claim1l. or c) reacting a gorpound of foilula IV 10 with a
carbonyl reagent of forrmula R4-C(0)-R5, in the presence of a reducing agent
sel ect @dirbHAmERRYF Bk GYIBROPHEANY Sl Atiso IO BarG 8RO RInd Of BHh@. 15 wherein
the substituents are as defined in"claiml and R4 and R5 are | ower al kyl or
formtogether with the carbon atomto ghicch they are attached a cycl oal kyl
or heterocycl oal kyl group, and R\N%;% q§§jred, converting the conpounds
obtai ned into pharmaceutically acceptable acid addition salts. 20 21. A
medi canment contai ning one or noreg ounds as clainmed in any one of clains
1 to 19 and pharmaceutically acceptabl e excﬂpients. 22. A nedi canent
according to claim?21 for the treatnment of illnesses based on the glycine
upt ake vibafiithKtiphalog2g an@ ghe ofhamedistianen treas dofimidirgeltior Gloai m 22, wherein the
ill nesses are psychoses, pain, disfunction in nmenory and | earning,

at t ent icoreagiéty aciempogeheiZ6ptitieni a, denentia disorders or Al zheiner's

di sease. WD 2010/ 086251PCT/ EP2010/ 05 S?ﬁéjll4- 24. The use of a conpound
as clainmed in any one of clains Wt0:9 r the manufacture of nedi canents

for the treatnment of psychoses, in, aysf@ﬁction in nmenory and | earning,
attention deficit, schizophreniay memtia di sorders or Al zheinmer's
di sease. *** v

10 with a carbony! reagent of formula R*-C(O)-R®,
in the presence of a reducing agent selected from sodium cyanoborohydride, to a compound of

formula

I5  wherein the substituents are as defined in claim I and R and R’ are lower allcy! or form together

with the carbon atom to which they are attached a cycloalkyl or heterocycloalky! group, and

if desired, converting the compounds obtained mto pharmaceutically acceptable acid
addition salts.

20 21. A medicament containing one or more compounds as claimed in any one of claims 1 to 19

and pharmaceutically acceptable excipients.

22. A medicament according to claim 21 for the treatment of illnesses based on the glycine

uptake inhibitor.

23. A medicament according to claim 22, wherein the illnesses are psychoses, pain, disfunction
in memory and learning, atiention deficit, schizophrenia, dementia disorders or Alzheimer’s

discase.
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24. The use of a compound as claimed in any one of claims 1 to 19 for the manufacture of
medicaments for the treatment of psychoses, pain, dysfunction in memory and iearning, attention

deficit, schizophrenia, dementia disorders or Alzhcimer’s disease.

ek



