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

HETEROAROYLAM NO- SUBSTI TUTED PI PERI DI NES AS GLYT-1 I NHI BI TORS wherein Riis
hydr ogen,wbawsvosedskyl , CD3, -(CH2)"-CHO - (CH2)"-O | owerCalapgd10/05(s€H2) " -
5-(CH2) "-cycl oal kyl or is heterocycloal kyl; R2i s hydrogen, hal ogen,
hydroxy, |ower al kyl, di-lower alkyl, -1&CH2-0-1ower al kyl, or | ower

al koxy; or the piperidinring formtogether with R2 a spiro ring, selected
from4-aza-spiro[2.5]oct-6-yl; Aris aryl or heteroaryl, which are
optionally substituted by one, two or three 10Osubstituents, selected from

hal oggibyrAeMRL AK YkTeERRWEY 1. atr kYl sus ePsivrkdt ©@eRYp vak 0ge by vt OVWe i A Tk OxY

substituted by hal ogen, cycloal kyl, |ower al koxy, S-Iower alkyl,
het eroaryl, heterocycl oal kyl, or by phenyl optionally substituted by R,
and R is hal ogen, lower alkyl, |ower al koxy or |ower al koxy substituted by

hal ogen, or is heteroaryl; 15 R s |ower alkyl, cycloal kyl,

het erocycl oal kyl, aryl or heteroaryl, wherein aryl and heteroaryl are

opt i onély heypresgrsayeniioBdelpips Ehcappaing ofgengigldormuld Ior 3: or to a
pharmaceutically acceptable acid addItROH @aJt to a racemc mxture, or to
its correspondi ng enanti oner aR8/ or |soner t hereof . 20Furt her nor e,
the present invention relates to phar ﬁ conpositions containing the
conpounds of formula | and to theilyy use Hn the treatnment of neurol ogical
and neuropsychiatric disorders. R2 It has surprrsrngly been found t hat
t he conpounds of general fornulaﬁ are good i nhilbi tors of the gl yci ne
transpQigeli,1 (GlyT-1), and that they have a good selectivity to glycine
transporter 25 2 (GlyT-2) inhibitors. Schizophrenia is a progressive and

devast &'i ng neishytogen,dbwdi dleyls€De haCHEL-€H @ 64CHY), B w2 21k10 -AUD9,-ORD

2010/ 086251PCT/ 010/ 0505 i SO positive synptons such as

del usi ons, hal T(ngh&yfﬂ&ﬁ@ F?rhléﬁﬁtﬁ Céf?lggl:kﬁ]ers and psychosis and persi stent
negat i synpt r algant og al

Wi t hdr \aﬁal an%rﬁ?d%%%{?l@gog{elrlrg{al r n%ozs%\;efrﬁg%\nl sdll Drm;\%gnaggﬁl eber ngﬁg\j]v%ngkl\iluﬁon
2000, 28: 325- 3®wer|:9¢koxoremat¢ieslpesémamghf0hasogaﬂwsz\eﬂh Rire $ifie ringp peledtedfrgin
hyper acti vi ty ot hel-? z )(j\% ih has led 5 to therapeutic interventions

i nvol ving bl oc e pami nergi ¢ system (Vandenberg RJ and Aubrey
KR, BExq. Opinjs ai%l‘l%ﬁr hefEfHagﬁt whicBARLoptRady sﬁﬁﬁt‘u@eﬁa MkadasahReand Ckuyama
S, et al., 2000, Exp. Opin. Ther. Patents, ﬁ %,5 98 Thi s

phattracol ogi casubsiiseuackiepisdrfroyn halegens ;lpvrr'égéhy \)@wmkle@ghstttutvé bsmlpg@ms

whi ch are the redi Gt t har

poyeni atry, 19890 1BRECHERAR G Ml MR BREPUSIES Rnratsr o

schi zophreni a mao@rygpﬁt‘ee@byblmaﬂdyﬁ ofrbel ph&e0 opb@&elgi supRitutth 8y BSysndot omi neti c
action caused by the bl ockade of the glutamate system by conpounds |jke
phencyd i di ne rs caraveitlarlely vay élk@éy pkletarrikeyy whsthited by hddgcaodpdti ti ve
NVDA r ecept or g&rpl sts. Interestingly in healthy volunteers, PCP-induced
psychot om net i c acti'on incorporates positive and negative synptons as wel |
as togRtive dt)sﬂcbsuﬂcetlkﬂmyctdaﬂql dietesecty;clo]aﬁcyrl asgrbhetegpasy hwhapir el andi n
patients (Jawé t al . %F Bi ol chiatpy, 45: 668-679 and refs.
herein) . Furt hastFRRT freamige chuh?téét%?ﬁroé‘ ST Y Reduced 1evels of the
NMDARL psubuni tjs@j $p!@y;s behavioral abnormalities simlar to those observed
i n pharmacol ogi cal |y i nduced nodel s of schi zophreni a, supporting a nodel in
whi ch e thue pharieBAtceltepicoptable tacidi adgitioasalt tte airacesmbhimasphy, entcaitd i ke behavi or
(Mohn AR et gOGI ut amat e neurotransm ssion,

in part Pgﬁ“fpé??ldlﬂﬁ/ﬁﬁarﬁggéeﬁtagﬁﬁ/ b‘él‘&l?[fc\?fisglmerpﬁ%é'ﬂ?g acritical role in synaptic

pl axg i ci ty FuttBamirlh@pisdie ieHtiorstéddlestd phi@ndddidftal E6RRYs@ichs 2OREMIT: the
serve as a graded switch for gating the threshold of s nagtlc pl ast|C|ty

and neremporrsispdfeian l{ Harbiomtir ug49 thettieaterf piinguiagicabsn sgehiatyie| ey,
NY; Bl 'd?s% EA'S and Col lingridge G., 1993, Nature, 361: 31-39). Transgenic

m ce overexpressing the NVDA NR2B subunit exhibit enhanced 25 synaptic

pl asticity Ieng sﬁtppsrnlggrbeablfdmﬂdythatrthd: e@mrsmrmgs aﬂgieﬂ’émiﬁcﬁﬂnu(léf hing ¢db&d @thilsitors
1999, Nature: 401- O}? amate deficit is inplicate
in the 06&1%3]6%9%%‘1186@‘9“ (%lﬁﬁrlio@aﬂrtaﬁutaey I&Yﬁargepﬁgelertmtaﬁmgéycmér@mwon
in It Tarz) HehifdMPA receptor activation, would be predicted to produce
both anti-psychotic and cognitive enhancing effects. 30The anino acid

gl yci ne i s Kebiznplironihaye paigrdseas tind devastapag hamdlogicaldiscasschanddrecCNg. |t
acts as an inhibitory amno acid, binding to strychnine sensitive glycine
recept /%%rfg b)(ﬁ? al so influences excitatory activity, acting as an

essenti z?lp 6 Ist with glutamate for N nethyl-Daspartate (NVDA) receptor
function. Wiile glutamate is released in an activity-dependent WO

2010/ 086251PCT/ EP2010/ 050551 - 3- manner from synaptl c ter m naI S, gI ycine is

T T o v o,



One of the nost effective ways to control synaptic concentrations of
neurotransmtter is to influence their re-uptake at the synapses.

Neur ot r arsmi20t08086251ansporters by renovi ng 5 neur ot r ans mPCTAP00HO055t he
extracel | ul ar space, can control their extracellular lifetinme and thereby
modul ate the magni tude of the synaptic-%2ransni ssion (Gainetdinov RR et al,

2002, Trends in Pharm Sci., 23(8): 367-373) . A yci ne transporters,
whi ch feptsotlio@bbitiof simystos®dii¢nasadeth sidnls Ol ldeinhtadris| shooght ek durs aispeythais
transporters, play an inportant role in the termnation of post- synaptrc 10

gl yci né‘P@ rpersrﬁtetnr 6?&9“5% éb’fﬂﬁtpﬂ’ts shghsdlastenebabicskimpaissd Hfcarion r%rorre

concen ﬂ?a,l%drc% H]'Pirv é?ifméﬁté’&e%s bl aﬂldFL SRR TACNDSLY E2d0R! 8:AE8 §3aNd
SUI‘I‘OUHJI ng I ne g pro esses. JI st nct g yClI ne transporter
genes W@vde@dmeséaodehhs(fma'd dn dred' dézﬁqm‘ma)gld Inypreravamg] hygpothesaiwhichiivsdéd gi ve

rise.to two transporters wt 500/ id sequence h 6]

pr esent'8 ﬂrﬁ&rprurlfse?errs?wnamve ViRp Plogies aro? grerr%prvee ??@t%fgﬁ@e%{%%ﬁfive
15 pr onpfesy magﬁcp(bgm Wi)@r r&rg@ﬂdzdcﬁ) 5(;1%0;7 ﬂfsomi(aztatmeanam%ﬁ& shavg, been
found in rodent brain (dyT-1a and yT-2 al so presénts sone

degr ee 2600, h@rpeQUge déern fateﬁmolmy'ﬁﬁz%)sﬂilep H(analoaln@Il @Dyoahhpeolﬂise@hiress
identifie rroden known and in
per | pharaitvered SR typu Al EmeNeh e LR SRt Opofh BT ERE oyl Bnffite

pr edommamt J. \Psed/iiady, dosd r1|7b(gt1181§1n2@nd415$) found not only in areas
correspondrng to strychnrne 20 sensitive glycine receptors but al so outside

t hekk ar ead) cafpplp@cnteryhagdd o pehiepphiania wep mrepwdllmmmlédl%ﬂ h@a@pmrrﬁlﬁ of
NIVDA

13- 20) PHERmiE L AT QRO HRRINEAR Ghat o Blamar Xk DO oG L 20
t he gl ybemschidine el?(EIP)&tnidQBlaied arga&s (latahing) whiokawd ﬁo@n:mmqietlafze SviAtreapYDA

receptors by inhibition of transporter (Bergereon R  Et al., 1998,

Pr oc. matagomﬁréalalter@élrlglyee)&eal@e VOielre%s, P Pamduesdenyyehoemipestigjactionoz, g,

Neur op ors are
N S R T P

di sk decsm‘Blheg sd}lmphrqma)m mtlsmasiasmslbéteeal i 1r999j Bial. dtydn@rp sy chdses) and
schrzop nra rmer RE nd M.ller DJ in, T tents,
504y Rl PG ue: Mmwba i omier gedhi al Bl e SRR REsihedsi ve
di sor d‘%i‘is p1dYR BehAi Ol ARbAmAR R Sindilag & ﬁBsé"blSs'@rdééX&Bﬂrhﬁc&b@@él@ﬁﬁlﬁué‘éﬁ!‘?h as
acute nanra or depression associated with bipolar disorders "and nood

di sor dem@eéss#@ehla@mew,tshpmng@pmdehmavhlelprealu@ngEfoérecaptor agtody refodte g.

Neur obi.ol [ M., 1998, J. Neural
Transm'™ iﬁ%mp gkﬁ %%818 A%‘ e(s%@?die% ?u&ﬁg%; 52'2 ntias, including age
relzged demﬂltrtaﬁlamu&ﬁfunkﬁlsdﬁHeﬂﬂtpaﬁlo@iarNMDAV@ceptor act1V1ty, plays a critical role

2010/ 086251PCT/ EP2010/ 050551 -4- Al zhei ner t%g/I menory disorders in a
mammal in ﬁﬁ@pt;@iphgﬂcatmmmmg i AP R SEFdfas dhe NI rerspOTH#PCpAItd SEHP Aed RE

d MI
Thus iened iRt it o (RUIA GG BEDEIchy ad bilhnor ot et O,
| ead td9ag,eﬂie$rg&7ﬁiatioheﬁlbelpﬁwhﬁéle$, N¥¢BiizOpHraad |(a>,11n@emtgaﬁla 1993] Notrdver

drseases in ich cognitive processes are 5 | such as attention
def i ci 04 %Jom%e?fganégenm erfe.%eroxgrear%ﬁeé\maﬁ gulrlhexha%eerrpcr vention

ar f S la l
and- noy PR PR ind SRS ARPH (hind IR MOS0 @9%‘2“35’?%0#8?% Ml
nedica#@m{636%& the treat nent of drseases related to activation of NVDA
receptors vi i.on, eir nuf cture ts .based on a
Compound i n et Rl Ariis il ST BHOGHEEE o3 BEIRETEN ag wel |
as the Hamcdfe gl@ﬂﬁﬁﬁtéﬂ%sﬁissfo(ﬁr Ma%duldrﬂnéﬁ R&ISANdBlor AELIREBY SRS L@ Be O
illnesses such as psychoses unction in nmenory and | ear ni ng,
schrzoﬁﬁ@bﬁﬁéﬂ)meﬁewﬂm&laﬁdpﬁﬁgﬁﬂcQﬂ@ﬁeaeeeeﬁhmwhm@wﬂ@@gnrtrve processes are
i npg{ r ed, ch_as icjt drs ers or
Tho e of er 6 P 2t Bkt Ry Tleertb Ap i aSo St BreBam O in are
schi zopbtseRaf inhlBitdz P gmiido Aced, ibifkh rasesﬂtycmﬁﬂe Angiiot gBlcine rdtcpaasand it also
Furthernore, the_ invention |ncIu es all racemc¢ mxtures, all _their
corres PR CXEHHOTARENEY.AGHND RS gpessenial peapry withse lyarmteier B-methyhB-t er m
"l ower
cont ai H e QRIB SEc Piot Mkt 8h AL Eh: S| RUBIRIE S IGO0t
i sopropyl, n- 20 butyl, i-butyl, 2-butyl, t- butyI and the |iKke. Preferred
al kyl groups are groups with 1 - 4 carbon at ons. As used herein, the
term "l ower al koxy" denotes a | ower alkyl group as defi ned above, which is
linked with an 0 atom The term "cycl oal kyl" denotes a saturated or
partrally saturated rrng contarnrng fron13 to 25 7 carbon atons for

o o o o " o o M.



The term "l ower al koxy substituted by hal ogen” denotes an al koxy group,
wherein at 10 | east one hydrogen atomis replaced by hal ogen as defined
above. WO 20T08615¢r m "het eroaryl " denotes a cyclic ar ofaTiEP20pHs@SSar bon
radi cal consisting of one or nore fused rings containing 5-14 ring atons,
preferably containing 5-10 ring atons,-3-n which at |east one ring is
aromatic in nature, and which contains at | east one heteroatom selected

f rom Nmdhner fr&m sh@dptie xemiihals, Qlyongxialappactnt yoproyeae i S0akd doaktamylbvel pyd sstinzy | |
pyri dazi nyl , Fyrazol |, 15 perdinyI,gggridyl, pyri m di nyl, oxadi azolyl,
tri azoltymodulte/congpl the reqeptor doryits resnonseliodgryrte. t hi enyl , furyl, imi dazolyl,
benzof ur anyl e : P-Yalak L BhAn%0L & o fRESLELAE S ter i
het er oar yl é?gﬁk %2&893?%?%§{§Q%h8%?eFﬂﬁgé a%ﬁécgﬁﬁéégﬁfy g@%epfgﬂfgrgcid
addi t i onirghichs'theirbe-apteke stah¢ synapsch. Nawwoganncttartchnspayeens by @modsyg such as
hydrochl oric acid, nitric acid, sulfuric acid hosphor.j cid, cifric 20
aci o, FEHIIENAIES o eétra&qq@}ar RS, CanEqnrol ik e %fu&r? s i aci d,
tartar itgerasy Sod BIRNSaLHIFARIOE Ry Hapt R-tEAkMRIRAYGHRABIEn ARGt cand2ddre | i ke.
Preferred conpounds of fornmula | are those, wherein R is |ower alkyl and
Ar and Trerisan Bhamy|Sci. ESH&BaT3Y3pr ef erred are conpounds, wherein the phenyl
?gffgw{ ﬁé é{ﬁ,}%@ﬂ%ﬁ“gg&pbhg}sf&%hgﬁ & gt SEAR SodillR S 2 BHAY Rinir) OF €xanpl e the
rac- 2- félbmmnd}hi(tér iispyrters MRy impdiriast fotH iAtRe detmhmAsi®n Bf Sost-ydabtior onet hyl - b
enzan de . . . . .

r acl®- mbyapxgic Retionswad mpintengnie A lovpextmes bilar-@ygmg copcentpitionbyirejuptske Abt hyl -

benzami ge.. . . , . : :

rac- 2- é‘i’% © RO SRR 1Y LR g sriraneing 019 €U BISPE i £1 uor onet hyl - be
nzam de Two distinct glycine transporter genes have been cloned (GlyT-1 and GlyT-2) from

rac-N-[ 3- (4-f 1 uoro-phenyl)-1-nethyl - pi peridin-3-y1]-2-nethoxy-4,6-bis-trifl

uor Onetnwpmalg@ ainy WHch&1¥srise to two transporters with ~50 % amino acid sequence

2- met hap¥ioRbd( BlyTh1 PO tdir RRGIs RIsRE! frdth Ardn¥e hiibinBlafia biidhhtagy omet hyl -
benzam ep E%é)i%10%85 251P6T/EP2 10%0%b551 - b- es%llegft%erlbreferred are
conffoumpdsnotehesage Gl4 he, jwhadyild).ddrdypwvé of thase issfosmbbiavicthetre dbumd imtodestlstiinone

rac- 5. SR Rend RIEHG 1 CBTsh g sl R ASs 2§ P pomeity P ASING . benzam o

€ isoforms (2a and 2b) have been identified in rodent brains. GlyT-1 is known to be located in

rac- 2- br onp- 6- met hoxy- N- ( 1- net hy1- 3- phenyl - pi peridi n-3-y1)-4-trifl uoronethy
| - benz &MVelendin peripheral tissues, whereas GlyT-2 is specific to the CNS. GlyT-1 has a

rac N L BTN FREENh sl RE L M Tah R ELARSSA GRS Dhighl 2ny 1 4-t
r a%(?a%b‘l@sﬁt@@’ @pdthe Ncéptoriub Yo dutside iydse RicAS M ithkdit Bay Bdendobtuldtddiernemet hyl - be
nzam dae

rac- 2- rohedyin pqdplaiien ey NMD ArisesptordipetiondLap@-Garcuga itk | 30015 M) iMamy v f |

uor onet Nz an} S :

Faco N (R A AR s B en 6 TSy VP ASERYPE Ik O TS PEDSRSt ny
- benzarbd&ntration in the local microenvironment of synaptic NMDA receptors by inhibition of GlyT-
b ShSBISTE L T TRVl Ren ) 807 BT s s g 2
racyd\- [,8- fdtichl R0 z%Elgg' ézr)nn?lhydgpi peridi n-3-y1] - 2- net hoxy- 6-net hyl sul fa
nyl-4- ttifluoromethyl-benzam de 15

2- et hoxy- NlgShe tramspoityrh-idhipies e quitple ifati the Beattentefimetitoligsal drany1-4-tri f |
uor onet hyl ben anidg. T ity of di e

2- mot hASUORNDIRY1Y ety 8 Tperiyiof gisgeies el SmHsiesl e PRYFMGHSF any - 4- tri f1
uor ometshyiLHaR&AM A€ner RE and Miller DJ, 2001, Exp. Opin. Ther. Patents, 11 (4): 563-572),

rac-2-di fl uor onet hoxy- N- ( 1- met hy1- 3- phenyl -'pi peridi n-3-yl)-4-trifl uoromnethy
| - benz asydhetiomood disorders such as severe major depressive disorder, mood disorders associated
[]';“isjdi Lt %yﬁl%olﬁﬁc@ﬁ%@%@ ok B s POPERLELih Bt bhicl IR DIR3MF St ngy! 2
rac- 2- neddiakioriers 3ssodrat@tviaxychRbpmdih; PrawhHEiT-pepex00d] Prog: ¥dlrobonpehy| sul f
anyl-4- trif]luoronethyl-benzam d

e
rac- N- (18320g b ratisticitorgers €Caksapr Mlpil Bo%.i/aiVaurg!l ynapsm. Y RERY36) kegMiYS Ul f any
| -4- 25. i - he i . . .
Fac N CEoFL IR TR BORE AT eq retugd dgmenyin andsenile dementia of e 1 gy
i f1 uoronet hyl benzam de
2-cycl opropyl -N-((S)-1-nethyl-3-phenyl -pi peridin-3-yl)-4-trifl uoronethyl-be
nzam de
2-cycl opropyl -N- ((R) -1- et hy1- 3- phenyl - pi peri di n-3-y1)-4-trifluoronethyl-be
nzam de 30

I T 1 ANl 7 A T 1 ~ 1. L Y L ~ AN A 2 o F£1 a1 [



2-cycl opropyl -N-((3RS ,5 SR)-5-net ho xy-|-net hyl- 3-phenyl-pip

eridin-3-yl)-4-trifluoronethyl benz am de 2-ethyl-N-((3RS ,5 SR)-5-netho

xy- | - met Wo-28top18625¢| - pi p eridin-3-yl)-4-trifl uoronet hyl PCihar2018/05@se1 20

rac- 2, 6-di met hoxy- N- (1- net hy1- 3- phenyl - pi peri di n-3-y1)-4-trifl uoronethyl-be

nzam de 2-cycl opropyl -N-((3RS ,5 SR)-1;4-di net hyl- 3- phenyl - pi p

eridin-3-yl)-4-trifluoronethyl- benz am de

r ac) ZbQleh@mglo@pa, rﬂerhdsﬂyfdlswdi@srﬁi dnlarmbtal, in8uding kihoeiahydtcdtioh eefdit gibgeedk di n- 3
1 enzamde ra

Xy- 6- n@pﬁwl@dﬁf@ﬁy&mﬂw#lm@% FRELHEAD. Qi Ters Petanfied hiA): @%ﬁ@?w pi p
din-3-y1l 5

or | di n- 3.5 1) TBSTTRRASAT (5 olloh bPNRID AT epord L L Bkl 1 B agpnts

2- et hobkat ti¥at( fsyet®sbSRhZpphenho dymett faosy -otharelisaysts &whrehycbgmhp@pnodesseseary 1)-6

- et hyl sul f | -4-triflupronmeth ben de 30.rac- N

[ Gl B DAy e GRER RgTasTY G BT S SBeRr ho

xy- 6- met hyl %ﬁi&*%@é{ﬁ{h@préséﬂtflﬁ%‘ﬂﬁwmié é}ﬁﬁ@m@ﬁbfi%rﬁlﬁfa N¥er se, the use of

[ 3-(2-chl oro-4-fl uoro-phenyl)-1-nmethyl -pip eridin-3-yl] -2-met ho

Xy- 6- msphpbendsfoddgrinuda | and tﬂlbm@h@rmhwcaﬁzeaczceatﬁo&@awor the manufacture of

2010/ 0862 1PCT/ EP2

Fac 2 TR Rk RE RSP LAG RISy 2o e YR SRR T ) - pi p
er i di n4griyitibn; 4theﬁr Eﬂaﬁlhfé@fm&dh/danﬁﬂm%dj@l a compound in accordance with the

rac- 2- met hoxy- | - met hoxy phenyl) - 1- et hyl - pi peri di n- 3-y1] - 6- net hyl sul f
anyhQ 4_1n\fe|nt1¢)1|1 alat tpm,du.ct;@th gavveldas éle use of compounds of formula I in the control or

rac- - | ? ﬁ 1(§A §PRe Sﬁgﬁe{%%%)nd% é#éﬁéi&ﬁ' dy@hﬁ%{l&gln%gmg@ anfl 15&%151&3‘%&08&%9%! sul fa

nyl-4- uor one

rac- N- [dBm(aBt-la:diﬂcchtber%lidamnﬁ)Wmlitemolghitﬁze meddayses picd/iphiled) sBehyds]att2ntiat dudky- 6- me
t hyl sul fanyl-4- trifl uoronethyl-benzam de

r ac- N- [43ordersoighizheigies s gsaseL) - 1- met hyl - pi peri di n- 3- y1] - 2- met hoxy- 6- met hyl s

ul fanyl1- 4-
e oot hfctercdRGERIAK L REABrfaunds of the prosent invention are schyizoghrenfay

| uoronebpyitibe mazamingat and Alzheimer’s disease.

rac-N-[ 3-(4-fluoro-3:neth n nmet hyl 1] - 2- met hoxy- 6- e
byl sul £ ang PSR A0 B BipERgT et e xR, oh thef Siokonding

rac- N [eRadtRnrrdhdd/ st Riecphssnidd - 1- met hyl - pi peri di n- 3-y1] - 2- et hoxy- 6- met hyl s
ul fanyl-4- trifluoronethyl-benzam de

rac- 2- met hoAﬁt@edrtx@myll slwltﬁlaﬁm ylowar alkyl' Idgnotone sdiytate-sraight-Br brangkedagtipiB- pheny
| - pi peridin-3-

rac- 2- &l © t%%%‘% ﬁP"Nf?’? Fr%rP% 3 HOFSHRE RATHEgBF Yy R3L PIgPYE 5P onet hy
- berzarpuglg, i26ityl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups with 1 - 4 carbon
rac-N-(1-tert- butyl 3- phenyl - pi peri di n- 3-y1) - 2- net hoxy- 6- net hyl sul fany1-4-t
ri fl uorkies hyl benzani de

rac- 2- met hoxy, t 4 I 5‘|”8ﬁ ) sul fan
yl-4- trifl uorlg_fcr(gﬁﬁ%ﬁ er{%lgnmp@%&%??é %gé%ls a%\ger tgmqmyajs d’eﬁn&?&ﬂ@%

(3S, 5R)wlﬁemmdmﬁwwﬁhmat01ytbﬂ8 phenyl pi peridin-3-y1)-2-net hoxy-6- 25

met hyl sul fa 14tr| I-benza de 2- thox N-.((3R,59)
(3S, )5/R) 5- 6;&;11 1c_yﬁ,{9@ﬁ§9rﬁr§e éﬁwatufﬁt (?Iiml‘["[ll\a y rlné contalmng f{romS to

?gjqf% gﬁ%gﬁﬁa@{aﬁ%ﬁ tﬂ'iﬂ &ngﬁﬁ'iéié@idé#épa{/l’ %gf&glelg@ ﬁclﬁg&ﬁ% X\é&%ﬂeﬁ@bﬁyﬁ RYcBhexyl,
net hyl sytibberehyk eyalolidptyd oo mpdlblydpidngh Pacfenied @@ lawlkyfl fiRgoare cyclopropyl and

S) 3-(2-fluoro-phenyl)-1-nmet hyl - pi peridin-3-yl]-2-net hoxy- 6-net hyl sul fany1-
L trifVHeP hyl - benzanide N [(R or

S) 3- (2, 5- diffle Yt P“IRREEN ) valicy e dibtes R sBRIEAtEd Br Zlgaﬁzﬂéﬁ s%tdf%ﬂ!%%t@ntﬁﬁ‘i I'sul fa

nyl-4- trifluoronethyl-benzam de W) 2010/086 EP2010/ 050551 - 9-
2- et hylftoxp 8 (a6 garbon atoms, wherein at least one carbon atom is replaced by a heteroatom selected

gz -n%{- m‘?‘} @{ﬂg‘ ﬁéo@ﬁ);{%% Lﬁxgrnﬁ frlﬂlﬁérflzm %‘rrogl ﬁ%]%}lﬁ;(l?xu } Oyeéttlor%ilolmyrﬂplperlﬁlmyl or

R) -1, 5,tétr iyt By 3- phenyl pi per| di n3-y1l)-benzam de N-((3 5,65) or

(3R, 6R) 1, 6- d| rret 'é@ - phenyl - %R i di n 3-y1)-2-net hoxy- 6- net hyl sul f any1- 4-
5 trifl uor ond€ loes @R;pop@,S( ng,R)) dine, uorlne and bromine.

(3S,6S)-1, 6-di rret hy1 3- phenyl - pi peri di n- 3-y1) - 2- net hoxy- 6- et hyl sul f any1- 4-
trifluoronethyl-benzam de N ((3R, 6S) or

(35, 6R)-1, 6-di net hyl- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul f any1- 4-
trifluoronethyl-benzam de 10 N-((3S,5R) or

(3R, 5S) -1, 5-di net hy1- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul fany1- 4-
trifluoronethyl-benzam de N ((3R, 5S) or

(35,5R) -1, 5-di net hyl- 3- phenyl - pi peridin-3-yl1)-2-ethyl-4-trifluoronethyl benz



2-ethyl -N-((3R 55) or

(3S, 5R) - 5- net hoxy- 1- net hyl- 3- phenyl - pi peridi n-3-yl1)-4-trifl uoronethyl 15
benzam dew@-2e1aisedsnopyl - N- (( 3R, 55) or PCT/EP2010/050551

(3S, 5R) - 5- met hoxy- 1- net hy1- 3- phenyl - pi peri di n-3-y1) - 4-
trifluoronethyl-benzam de or 2, 6-Di mettpexy-N-(R or

(S)-1-methyl- 3-phenyl -pi peridin-3-yl)-4-trifluoronethyl-benzam de.
20Preferred mmﬁu‘l‘uﬂﬁl”dén(ft% Mtlodovalat eyélhmemammayc&bmb'{in tagicely@noidlikgy/df or

het er ocycl oal kyl. and Ar, and R are phenyl, for exanp
rac- N (0116 @98106%@15%@%8 iBEHSh ata%é?liledtimg 1 amlat@-lﬁf@@wé%fomexenwﬂespheflvlfqruor one
t hyl - ﬁlﬂﬁ}

rac- N- 1- cyc opropyl met hyl- 3- phenyl - pi peri di n-3-yl) - 2- net hoxy-4, 6-bis-trifl
uor oret hyl bdizaendédower %yl substituted by halogen” denotes a lower alkyl group as defined

rac- t hoxy- hen tetrahydro p yl eridin-3-yl]-4,6-bis
heeEapi-a RS R A S S S AR ARt Y g i

t hose, i I i Loaryl, for
examm] s lr%ggrofﬂp(s @FJ | i, ehly|GHATT @Hﬁﬁm’b}ﬁ@@lzﬁ%ﬁ?ﬁﬁo e,

| bipy r@féh%ﬂﬁCFs,ﬂHﬂizﬁét@ﬂzG@eCEs, CHzCFzCHFz, CF,CHFCF3, C(CH3),CFs3,

nmet hyI hyl - benzam de rac-2-net ho

Xy- 6- B @%‘# ﬁl{@%ﬁ%yl 1,4,5 ,6-tetrahydro - 2H [3, 41

bi pyri di nyl "I?ne'té’riﬁ “ldwet dlkdt 'b@tﬁfﬁ{eﬁ}ﬂy‘hﬁ éﬁ”li@l@tes\é@alkoxy %roup, wherein at
2010/ 086251PCT/ EP2010/ 0505 - rac-2-ethyl-N-(1-nethyI-1,4,5

(&t Aegstencchydppgenagpm mrebliawirbmhqﬁwasdyﬂymahorw:f | uor orret hyl benzani de
h d hl »
" et ranyarge G SR RIR LMoV b s R b ot ons o o

5 rac- 2n@t iysled ngd esredining-5k] 4ribg aﬁﬂkﬁpﬁeélﬂatdy cont&hlmg[ssl@ﬂm@ boys] Ghi walyith 3t

-yl)-4-triflugromet hyl benzam de. eferred conpounds of formula | are
those, IGNEPRS HNERS ajNatied HgFe. aRd W,&rcheﬁeataﬁ%t Eapfragyctereapmeselssiddron i,

;2 25 Py g, IRILIT b O ATR s e

exahpl eyridinyl, pyridyl, pyrlrmdmyl oxadiazolyl, trlazolyl tetrazolyl, thlazolyl thladlazolyl thienyl,

e Tl B e A A o

(38 5R)h'e§T(haYﬁ1éi’ p?ﬁ fyl- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6-
nmet hyl sul fanyl-4-trifl uoronet hyl - benzam de. Pref erred conpounds of

formula | arldettéros'@hauhaeeticeliRaceeptivid ayenaddifion satgaembraces salts with inorganic

- N (55 1: di | sul f
A e R R T e VA
ar e2¢ hesa, forhed &id) ﬂﬂnah& a&ild3malbRrackRiX argicacidhsudcflid QM art Gl Mekthane-

[ 2H et hg/l ]-2- rret hoxy N-

R) or )
foyia agdpprécd wmml&uﬁqwlﬁa@t}@ﬂks—mt hyl sul f any1-4- 25

(S)-1-m8

trifluoronet r S f la |
and thel r phas saeEOFAR R, BYRLAGR I Hyy. MRl R e EOTROUIA g LT
known Iplheﬂi§he art, for exarrpl e, by processes descri bed beI ow, Whl ch process
conprises 30a cti a conpound of formyla, NH2 Il with a co nd of
fo?p mla 0 S%eqw}l. Y, prefetred are C%Pmpmes&&’ wheyein { nhﬁ%vl;&rweﬁ%éréﬂfsuaﬁﬁg@ffﬁm. ng

agesy  sugh f"%:%tloju‘%so'f((r e g%;o/tpg(:h{ méon}pd{ﬂﬁs 1,1,3,3- tetramethyl uronium

hexaf | uor ophos or t e 5to a compound of formula
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-methyl-3-phenyl-piperidin-3-yl)-4,6-bis-trifluoromethyl-benzamide

rac-N-[3-(4-fluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-4,6-bis-trifluoromethyl-
30 benzamide or

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



wherein the substituents are as defined above, or b) reacting a conpound of
formula IV wth a conpound of formula R X in the presence of base |ike

N- et hyl diweapromsyisam ne to a conpound of fornul a whe PEITEPX010850581 ogen
and the other substituents are as defined above, or c) reacting a conpound
of formula RO HN).L NAr I RZH IV witth a carbonyl reagent of fornula
R4-C(0)-R5, in the presence of a reducing agent |ike sodi um cyanoboro

hydri de to @uetepauftrcdbrd @nipsluads, Rh@rdm thipAEnH grdMp for Ar is substituted by at
2010/ 086251PCT/ EP2010/ 050551 -12- wherein the substituents are as defi ned
above, !¢t onrCiRs2IgrR %%zi@mpéﬂuhwfol&wmg)%mp@g@ﬁher with the carbon atomto

whi ch EQ@Z AlyENREL ﬂl%{iﬁ;ﬁj 2)51%1\{3‘;1 Jﬂgéri%b{ -3§ |ne ﬁu&gﬁl%glgab&ﬂam%eOUp and |1

desired, converting I nto rmaceutically acceptabl e
aci d adak-2iboome-#&HinsthoBy-RhE - metﬂnpbﬁl-tpﬁsnwfplﬁemrdnuBal)M mafjudvempthgbberzemide

R R e R LA

prepar ggdpidmigecor dance with known nethods. Schene 1 X: Hal ogen P:
protective group like Boc, Cbz 0 RO R IN NAr
rac-2-cyclopropyl-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide

rac-2-methoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-6-methylsulfanyl-4-trifluoromethyl-
benzamide

10 rac-N-(1-methyl-3-phenyl-piperidin-3-yl)-2-methylsulfanyl-4-trifluoromethyl-benzamide
rac-N-[3-(4-fluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-N-[3-(4-chloro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide

15 2-methoxy-N-((S)-1-methyl-3-phenyl-piperidin-3-yl)-6-methylsulfanyl-4-trifluoromethyl-
benzamide
2-methoxy-N-((R)-1-methyl-3-phenyl-piperidin-3-yl)-6-methylsulfanyl-4-trifluoromethyl-
benzamide
rac-2-difluoromethoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide

20  rac-N-[3-(3-chloro-phenyl)-1-methyl-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-fluoro-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

25  trifluoromethyl-benzamide
rac-N-(1-isopropyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
2-cyclopropyl-N-((S)-1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
2-cyclopropyl-N-((R)-1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide

30 rac-2-cyclobutyl-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
rac-N-[3-(2,4-difluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



)/ 1 R2Hi R RIN. ( NH2 R2>CII Compounds of general forrmula | can be
prepared by reacting piperidine derivatives of formula Il with acid of
formul a IWOD 2010/086251pr esence of an activating agent |i kePEHANEB2010/050551
(o-(7-azabenzotriazol 1-y1)-1,1, 3, 3-tetramet hyl ur oni um hexaf | uor ophosphat e)
or thionyl chloride. Piperidine 15 deriiatives of formula Il can be
prepared by reacting piperidone derivative VI with an organonetal lic

r eagentrad-Nk@B-@-faorgHpaci| }- O-ntionipikeer allis 8430]-2 Mickhdxgt d-oieed Idifadylt4-eat ment with
sodium azide in the presence of an acid Iike TFA to provide azide

der i vatfiffgorgmethylshenadmide ¢ ransformed into Il in the presence of a reducing

t LJ L _y 1.0 i -2 0/ 050551
bl e e G S am Y e 1
whi ch Riflicohythybyerracede be prepared from5 nitro-pi peridone derivatives

X'l after _ reducti of the nitr roup with regduci ng.agent |ike Raney

Ni ckel HadioPAPYAT Yy -ﬁﬁéiefﬁ-wleﬁlpaaﬁ%@ﬁn-ﬁ”rﬁ)-ﬁgWﬂ@gthﬁggﬂgaﬁﬂ ence of acid
l'i ke hyge 06RliRslyde nReykul @n PLOY | FeetRy1L 1n4>,5J%Lt@&ﬁﬁﬂ%l@ﬂd[[@[4']1sa;yhuﬁ§ﬂ)_§l§1j-4ml ch
can be reduced to Il i’'n the presence of Teducing agent Iike I'ithium

al umi nitafludrpoheihyebengatmds- pi peri done derivatives Xl can be prepared from

per  or e G PP Bt ar e Trrk i M iR e "
f or mal dehy@eide XI can be prepared by Mchael addition of nitro-nethyl-aryl
derivatives I X onto nethyl acrylate in the presence of base |ike Anberlyst

A211Qr rag-Rienth@&yoh-mephyladfenyly-(dryathHall. 4.6 &-tgephydse-LHels . 3qbiyt i inyEB high-44 -

ni t robyt.yr i .esence of Palladium catal yst |ike Pd2dba3, |igand
i ke 2%%‘.1-%’%8{113’} %ﬁ%gg{%feno) -2' - et hybi phenyl and base |i ke cesium carbonate
as desecad-bauhyiyWN-Buadvtialld ,45,64btrallydrd-2HJ 3,30bpyriding B - y2OO-2:i fluddémeth WO

2010/ 086251PCT/ EP2010/.050551 -14- Schenme 3 O HOLAr 111 1
Al t er ndengadtige hydrpehloidse derivatives of formula Il in which Ris an al kyl

ot esencaneroyP RERIREESR e BUBR' { arhun o R Sy JEr e g e
ydr axide 1o | ead. 1 o Rratect od B pertdine. XVL1 & that. |5 reguced in Ll in a
b s enceton B RS Sha SRR iR A Ao oy D TREO R s an e
prepar ednfaqarester XIV after treatnent wwth a base Iike |ithium

di i sopropyl am de and an al kyl ating agent R-X 10 to provide internediate
est er XethyliBH (3RS, 3 FRRS vaphoniyf i-edthyd 3 3pWenylrpipdralipd ed ehdefleadrotrgte -l | ke

l'ithi u'@eg%/a%igé(i de. 15

20  rac-2,6-dimethoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
2-cyclopropyl-N-((3RS,5SR)-1,5-dimethyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide
rac-2-cyclopropyl-4-trifluoromethyl-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)-

25 benzamide
N-((3RS,5SR)-1,5-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
2-methoxy-N-((3RS,5SR)-5-methoxymethoxy-1-methyl-3-phenyl-piperidin-3-yl)-6-
methylsulfanyl-4-trifluoromethyl-benzamide

30 rac-N-[3-(3-bromo-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-N-[3-(2-chloro-4-fluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



WO 2010/ 086251PCT/ EP2010/ 050551 -15- Schene 4 | 0 RAARS V reducing
agent The substituents are as descri bed above, R4 and R5 are | ower

al kyl or wormwmsgsther with the 5 carbon atomto whi ch Po@EPa018/0&S5Eched a
cycl oal kyl or heterocycl oal kyl group. Aternatively, conpounds of general
formula | can be prepared by reaction ¢F piperidine derivative IV with
either an alkylating agent R X in the presence of base |ike N

et hyl dirhs2miciydyadrnitehydyulfah §1IN A1 Gasthd By (3-frifRgesthethyliphehig- piyceid@nteljof- a
reduci ng _agent |ike sodi um cyanoborohydri de. Piperidine derivative |V can
be prepafeRforethyt-bewzaieds on of azide VI11 10 with reagent |ike sodium

bor 0hy(iIﬁé-ggnétﬁox@[N-ghqg-rﬁéﬁ@élﬂr%glg?ﬂt-ﬁ%ﬁxgﬁ?e%@ihgl-?zlﬁ-ginmk‘%ﬁ}ﬁfsﬁﬁéhﬁ-gupl ed with

acid II'l 1n the presence o i vati gent or thionyl
chl or i deflt@oyictiytbamadedaer i vati ve XX which is then transforned into IV

sfter cLegvage gl (e Nprolacsie SEouny 18 Y0 ¢ meybelipyicd o

Fl uor i natli @BmetleBEnzami®® R Mi Reducing agent R R ' cN NH2 o/ a.
rac-N-[3-(3-chloro-4-fluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-N-[3-(3,4-difluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-

10 trifluoromethyl-benzamide
rac-2-methoxy-6-methylsulfanyl-N-(1-methyl-3-m-tolyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide
rac-N-[3-(4-fluoro-3-methyl-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide

15 rac-N-[3-(3,5-difluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-N-(1,5,5-trimethyl-3-phenyl-piperidin-3-yl)-
benzamide
rac-2-ethyl-3-methyl-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide

20 rac-N-(1-tert-butyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
rac-2-methoxy-N-(4-methyl-6-phenyl-4-aza-spiro[2.5]oct-6-yl)-6-methylsulfanyl-4-
trifluoromethyl-benzamide
N-((3R,5S) or (3S,5R)-5-hydroxy-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-

25 methylsulfanyl-4-trifluoromethyl-benzamide
2-methoxy-N-((3R,5S) or (3S,5R)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-6-
methylsulfanyl-4-trifluoromethyl-benzamide
2-methoxy-N-((3S,5R) or (3R,5S)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-6-
methylsulfanyl-4-trifluoromethyl-benzamide

30  N-[(R or S)-3-(2-fluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
N-[(R or S)-3-(2,5-difluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



6_ 0 XIl F XXI F XXI'l Reduci ng agent NArwa F F |11
Alternatively, piperidine derivatives of fornmula Il in which R2 is fluorine
can be prepaswdstzsem fl uorinated nitro piperi done XXl aPCEEPRWO/OSBAEecuUti ve
reductions with first: using agent |ike 5 Raney N ckel and second: using
agent like lithium alum niunhydride. X% can be prepared by reaction of
nitro piperidine XIl with a base |ike lithiumdiisopropylamne foll owed by
t r eat mendthWi NI I((Raor 8)- eaiigtion!Bi-phicyf-piperidinst-ing-taigastondthe-benzamide

N-f |l uor.obenzenesul phoni m de. 10 15 20 WO 2010/ 086251PCT/ EP2010/ Q50551 -17-
Schene Z@nethoxpétm%tFy]lgulgag]é(hfl-trlﬂuorornethyl-N-((S or R)-1,5,5-trimethyl-3-phenyl-piperidin-

3-yl)-benzamide
N-((35,65) or (3R,6R)-1,6-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-
5 trifluoromethyl-benzamide
N-((3R,6R)or (35,65)-1,6-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
N-((3R,6S) or (3S,6R)-1,6-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
10 N-((3S,5R) or (3R,55)-1,5-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
N-((3R,5S) or (3S,5R)-1,5-dimethyl-3-phenyl-piperidin-3-yl)-2-ethyl-4-trifluoromethyl-
benzamide
2-ethyl-N-((3R,5S) or (3S,5R)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
15 benzamide
2-cyclopropyl-N-((3R,5S) or (3S,5R)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-4-
trifluoromethyl-benzamide or

2,6-Dimethoxy-N-(R or (S)-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-cyclopentyl-3-phenyl-piperidin-3-yl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide
rac-N-(1-cyclopropylmethyl-3-phenyl-piperidin-3-yl)-2-methoxy-4,6-bis-trifluoromethyl-
benzamide or

25  rac-2-methoxy-N-[3-phenyl-1-(tetrahydro-pyran-4-yl)-piperidin-3-yl]-4,6-bis-trifluoromethyl-

benzamide.

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

trifluoromethyl-benzamide



R O I RIN NAr R2 0 HOAr 111 wa R R cN NH2 1l Alternatively, piperidine
derivatives of fornmula Il in which R2 is alkyl can be prepared from5

al kyl at edwgi2oroospisper i done XXl 11 after two consecutive PEWEPRIIO/0SO5HIt h
first: using agent |ike Raney N ckel and second: using agent like |ithium
al um ni unhydride. XXl can be prepared0by reaction of nitro piperidine X I
wth a base like lithiumdiisopropylamne followed by treatnment with an

el ect r @pdiddetis/1-A-Kynathyh g, 4a06mdtrahly @ - X3 Mhisip ¢ridén v 1s3-al) - el fhgeometh@d- 15 20 WO
2010/ 086251PCT/ EP2010/. 050551 - 18- Scheme 7 Reduci ng agent O 111
AIternéFFV%WQe ¥¢%@h?@¢%e derivatives of formula Il which contains two

e s ST 5 08 PSR s A2 g

pi peri done st usi'ng "agent
| i ke RanByorbinekegl-bannsdcand: usi ng agent I i ke l'i thi um al um ni unhydri de.

w1 o adaRE et SOBPog T ha TP R o sbehelhBfomea ©

(tetraqgﬁﬁg&g&hylenedlanlne) foll owed by treatnent with an electrophilic
al kyl ati ng agent |ike R2X where X is an hal ogen. 10 15 20

Preferred compounds of formula I are those, wherein R' is hydrogen and Ar and R are
phenyl, for example.

10 rac-2-cyclopropyl-N-(3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide.

Preferred compounds of formula I are those, wherein R” is hydroxy, for example
rac-N-(5-hydroxy-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide or

15  N-((3R,5S) or (3S,5R)-5-hydroxy-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-
methylsulfanyl-4-trifluoromethyl-benzamide.

Preferred compounds of formula I are those, wherein R* is halogen, for example
rac-N-(5-fluoro-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

20 trifluoromethyl-benzamide.

Preferred compounds of formula I are those, wherein R'is CDs, for example the
following compound
[2H-methyl]-2-methoxy-N-(R) or (S)-1-methyl-3-phenyl-piperidin-3-yl)-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

with a compound of formula



WO 2010/ 086251PCT/ EP2010/ 050551 -19- Schene 8 OH 5 Alternatively,

pi peridi ne derivatives of forrmula Il in which R2 is an hydroxyl (R6 = H) or
an al koxywgrowms¢®é = Al kyl) can be prepared from hydr oRP¢THiPRI1O/0SISHESr | dOne
XXVI'1 or alkoxy nitro piperidone XXVIIl after two consecutive reductions,

with first: using agent |ike Raney Nick&l and second: using agent I|ike
l'ithium al um niumhydride. XXVIII can be prepared from XXVIl by reaction
with a base |like sodium hydride and @n el ectrophilic al kylating agent |ike
R6X where X 10 is an hal ogen. XXVI| gan be prepared by reaction of nitro
piperidine XIl wth a base like |j dllsoPropyIanine fol | oned by
treatnent with an electrophilic hydroxy atind' agent like (o xo dip ero
xy(pyridine) (1,3 - dinethyl-3 ,4,5 ,6-tetrahydro -2 (1 lenldone)no

| ybdendmthevryscaee o @(a{ctwmxghagp@t. Jugh 3pHAGR the( a_zab@aotm@a 1-y-1,1,3,3

2010/ 086251 BCH FP201 035 XXXXXXI 11

Al ter ng?ql Vel ﬂummu%} gé a%ué hos ?teggrt%n% ?%1}1% @ 11 in which Ris an
hetefoa@ybog@awnhhﬁkﬁmﬂyrld|ne 5 can be prepared fromnitro piperidine

t hione XXX after two consecutive reductionsg, with first: using agent |ike
sodi um boro hydride and second: H&i ng.agenfj |i ke Raney N ckel. XXX can be
prepared fromnitro piperidinone I N tion with Lawesson's reagent.

XITIXOXK I XXX Deprotectionl RO K H1 HHOAr 111 RRCEN( ......... NH2
R I

wherein the substituents are as defined above, or

b) reacting a compound of formula

R O
H{
Ly
R H
v
10
with a compound of formula
R'X
in the presence of base like N-ethyldiisopropylamine to a compound of formula
15
o~ 1
~
UN Ar
H
R® 1
wherein X is halogen and the other substituents are as defined above, or
¢) reacting a compound of formula
R O
HJ
L
R H
20 v

with a carbonyl reagent of formula R*-C(0)-R’,

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

R O

1
R
N
H
2

R I



10111 WD 2010/ 086251PCT/ EP2010/ 050551 -21- Alternatively, piperidine
derivatives of fornmula Il which contains two gem nal nethyl groups can be
pr epar ed WoamoBBe25pr ot ect ed ami no pi peri di none XXXl | af PET/APR@EON0F@H1 Wi t h
met hyl magnesi um brom de and Zirconium (1V) chloride foll owed by cl eavage of
t he Boc group under acidic condition. -X¥XI| can be prepared after reaction
of am no piperidone XIIl with di- 5 tert-butyl dicarbonate. Schene 11 R

RR' RN%%}&R l%pﬁa%pﬁhhé?{% 5%%‘1%“&51*&%%'\%%‘{15‘19 Hwtdpeclbbvgpa@l{_‘%qum?}(%e M}{ XRXI

rdi'ne derivatives
cont ai rike @@rqutat@mrt@pmwhfhﬁy ar@alﬁati@dm:yplo@]@i edhdteropycBrdkydgorwwe e ani no

pi peridinone XXXI'I after reaction with ethyl magnesium brom de and titanium

i sopr opoxi deddsRbd, QURELrRNY; &E%QM%G%d%fobH?ﬁ‘eda% ﬂfa%&beﬁﬂéiﬁry a%@élﬁlé‘tﬁe gaadi tion.
15 v\oag1 .10/086251PCT/E 010/ 050551 -22- Schene 12 XXXVXXXV

| xxxvi PATEPR9IEY | on
5  The compounds of formula I may be prepared in accordance with process variant a) or b) or ¢)
and with the following schemes 1- 12. The starting material is commercially available or may be

prepared in accordance with known methods.

Scheme 1
R R
P O
\N RMgX P\N NaN, P\N
— OH —— N,
2 2 Acid
R VI R VI R®
VIl
X: Halogen )
P: protective group like Boc, Cbz Reducing agent
0]
1 1 R
~ - NH
N 2
N Ar )
|_|| R ]
2
10 R |

Compounds of general formula I can be prepared by reacting piperidine derivatives of formula II
with acid of formula III in the presence of an activating agent like HATU (o-(7-azabenzotriazol-
1-y)-1,1,3,3-tetramethyluronium hexafluorophosphate) or thionyl chloride. Piperidine

15 derivatives of formula II can be prepared by reacting piperidone derivative VI with an
organometallic reagent like a Grignard to provide alcohol VII followed by a treatment with
sodium azide in the presence of an acid like TFA to provide azide derivative VIII which is

transformed into II in the presence of a reducing agent like lithium aluminium hydride.

20
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R <NO2 xxxXi Al ternatively, piperidine derivatives of formula Il in
which R2 is an alkyl group can be prepared 5 fromnitro derivative XXXl X

f ol | owi ngwearroiomisszmol ecul ar Manni ch reacti on performed PATtHRROIPMNEESENCe Of
an al dehyde |i ke formal dehyde to provide nitro piperidine XXXX which is
then treated with a reduci ng agent |iké3-Raney Nickel. XXXI X can be obtai ned
by deprotection of Boc-protected nitro derivative )(XXVII1 which can be
prepared by reaction of nitro derivadheme XXXl with hal ogenated conmpound
J(XXVIT in the preRence of a base like n-butyl lithium 10 )(XXVII can be
obtai ned after pr Sieq;d on and hal ogenation of am no al cohol XXXV. Racem c

m xtures of chiral dpnmpoundefvi@siae separated using chiral HPLC. The
acid addition salts ®f t'%tq?@;‘@ conpounds of formula | nay be converted to
t he correspondi ng freexbases treat ment with aind,east aistoighionmetric
equi val ent of a suitable base 15 such a @é?ji um or pojassi dm h m*(:)?(i de,
pot assi um car bonat e, sodi um bicarb , gmonja, and_ the, . o0
2010/ 086251PCT/ EP2010/ W- peri ment al “part " “Abbr evi agj ons

1,1, 3, 3xt etranet hyl uroni um

HATWO- ( 7- azabenzot R@&zot~-1-y1) -
hexaf | uor ophosphat e Uvﬁﬁft%%{ﬁ%bﬂ%ﬁaﬁam de 5 DMSO Di net hyl sul f oxi de

THFTet r ahydr of ur an*TVEDReIFétm eatesthy | et hyl enedi ani ne Pr epar ati ¢n of

i nternmedi ates 10Exanple A 1 Preparation of Reducing agent

rac- 1- Met hyl - 3- phenyl - pi peridin-3-ylam ne H2 a) step 1:

rac- 3- Hydr oxy- 3- phenyl - pi peri ¢ ne-1- carboxylic acid benzyl eswer HOON[1 O

15 To a solution of § m (9 | ) phenyl magnesRreywiy Qeitde (1M sokuti on in
THF) in THRY ) Jlas add®d arsol Rig 1.5 g (6.00 nmBl)

3- oxo0- pi peri d} ne-|InCarkoxylic acid benzyl [Ester={commercial)]in kik, (5 m)
at room tenpe rﬁ over a period of 1 nutes. The m xtug stirred

for 30 m nutes and then quenched under ige bath cooling with a 20 %
amoni um chl ori dé solution (4 m). The organic |ayer was decantf'ed and the
resi due was extracted once with ethyl 20 acetate. The conbi ned organic

| ayer s Alermtivelyepiponidine dedvativesof foanela I inl wiicke & ity dcogenent bepegpated ficme uo.

The crude oil was purifie n,silica gel. (Eluent: Heptane/.ethyl efate 0

to 50 BYR-BIBHEVS ﬂef?tsvfsgﬂﬁ) 8By iof L i SrtipptlHaduen gt IS BNy,

VB( M e)Nicidd &nferatbnd spRbreJ B drgen or like Zine in the presence of acid like hydrochloride

rac- 3- Azi do- 3- phenyl - pi peri di ne-"1- carboxylic acid benzyl ester WO

2010/ 08612530 POViERIOMO/0E0EB N dadvatings XIIT Nhicdiah be reduced to 11 in the presence of
reducing agent like lithium aluminium hydride. Nitro-piperidone derivatives XII can be prepared
from nitro derivatives XI according to an intramolecular Mannich type reaction performed in the

10 presence of an amine: R'NH, and an aldehyde like formaldehyde. XI can be prepared by

Michael addition of nitro-methyl-aryl derivatives IX onto methyl acrylate in the presence of base
like Amberlyst A21 or Triton B or by reacting aryl halide derivatives X with methyl 4-
nitrobutyrate in the presence of Palladium catalyst like Pd,dbas, ligand like 2-(di-t-
butylphosphino)-2"-methybiphenyl and base like cesium carbonate as described by Buchwald et

15 al inJ. Org. Chem. 2002, 106.
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0 1.0 g (3.212 mml ) 3-Hydroxy- 3-phenyl - pi peri di ne-1-carboxylic acid benzyl
ester was dissolved in a cold mxture (10 C of trifluoroacetic acid (12.3
m ) and waDep1(@eBZ1ml). The sol ution was cooled to 0 C &Aa/EP2616/0§05622. 48
mol ) sodi um azi de were added portionw se. The tenperature 5 rose to 10 C.
The ice bath was renoved and the m xtul4 was stirred at roomtenperature
for 3 hours. The m xture was cooled in an ice bath and basified by dropw se
addition of a 25 % ammoni um hydr oxi d&hs@k@ti on (13.0 m) maintaining the
tenperature below 20 C. The m xture was diluted with water (45 nl) and
extracted 3 timeg with dichloronethane. The conbined extracts wege washed

once with %I/ed ovese sodi MS e, filt ed and " rapgd in 10
vacuo to pr vi e tl-t—l—%engound as 'Cbht v el dw Qi | s used in
. a) step 3: Rz

the next st i t hout furtRheJ pur|f|
rac- 1- thlel - phenyl - pi peyi di n-3-gf'ami ne” To a suspensi on" of X’%G ng (3.15
mrol ) Li ALlH4A XY THF (2.7 2{) at tenperawvure below 10 C was 15 “added

dr opwi seP:qraativtgrap lief: BBS0 ng (1.576 mmol)

r ac- 3- azXd®@logephenyl - pi peri di ne-1- carboxylic acid benzyl estef in THF (5.3
mL). The ice bath was renoved. The tenperature rose to 35 C. The m xture
was then heated irRa 65 C oil bath for 1 hour The mxture wasycooled to O

C. Water (I2% Na(F4d500q@e2m ulr)_a fnally wate r (0.375 nl) mere added
dropwi se mai ntai i Nyt A& Tenper at ur e\ bel pl0 L. The mi xt u\t\@ di luted
with ethyl ag te pSodi um 20 sul f at added. The mixturd wag Niltered
and the filtrate was concentrated i R”vacuo. The crude oil urifi on

silica gel (Eluent: Heptane/ethyl acetawvel O to 100 % to provide 0.14 g (47
% of the tigle conpound as a yellowoil. M5(me): 191.5 (M+H ) Exanple A 2
25Pr epar ati off of rac- 3-(4-Fl uoro-phenyl)-1-nethyl-piperidin-3-ylam ne F

WO 2010/ 0@ RCT/|EP2010/ 050551 -25- In analogy to the procedure described
for the synthesis|of exanple A1 (step 1-3), the title conpound was
prepared from 3-0)0- pi peridi ne-1-carboxylic acid benzyl ester (comrercial)
and 4-fl uoro-phenyl magnesi um brom de. M5(nfe): 209.2 (NHH'). S5Exanple A 3
Preparatloq#of rack 3-fj4- Chl or o- phenyl ) - 1- net hyl - pi peri di n- 3-yl am ne C

In anal ogy to r gure described for the synthesis of exanple A1l
(step 1-3), t tjtYe cOhpound was prepared from

3- ox0- pi peri gene&- 1-darboxylic acid benzyl ester (commercial) and 10

4- chl or o- phenyl magnesi um brom de. M5(me): 225.3 (MtH ). Exanple A 4
Preparation of rac-1-Methyl-3-p-tolyl-piperidin-3-ylamne 15In analogy to

the proarediitRcHeppelidiad dbevativBeosprhhRIl & WhicERaERA QlkAl %ro(lﬁ te@Pbdpdparcl he
title conpound was prepared from 3-o0xo0-pi peridi ne-1-carboxylic acid benzyl

ester (foomrntid &5 \4l eyﬂeaﬁ UZIUW?WUgBWéﬁymﬁ%MéﬁnQWE% e lik ): 205.3

(MtH ) ar at i -

rac-1, éd@%ﬂéﬁ}#}hojﬂ_é@?% azle yeﬁ RS ?%erdlggso%y%natei )a(XIInvevhlch)ls t%l?% By(k:olyzed in presence of
3- Hydr duye ReaBtihiyh hydrpgide ¢ lkRed do pxafdawwlp@ldaw xivheay is rediced in Méh a

2010/ 086251PCT/ EP2010/ 050551 - 26- NOH To .a solution of 1.4 g (9.232
mol ) PreseRgsafagedusingrgsnslie htb@/nsalumem@ﬁdm}e AGIOXET g0 by Erﬁp%f% fhane
under EHRE; (

triet h%ﬁtg?nﬁggtaﬂ&rﬁgégrtn&xt ur (E@%Ngéssgs%ltkl@??% for @E%a%%ee%ﬁaﬁ% hen cgo]i1

C. 10 370 plovid. ig@Pm&diaebier K&hwhich éhthen sfponifietieo Wad indagaednopod tzec lifhe
reactlgnlil Wéﬂ’% (Xvas allowed to cone to roomtenperature and the stirring
was contiH BEthi ght. The mixture was extracted three tines with water
and the conbi ned extracts were dried over sodiumsulfate, filtered and
concentrated in vacuo. The crude product was purified with flash colum
chromat ography on silica gel (Eluent: Heptane/ethyl acetate 0 to 30) to
provide 800 ng (34.8 %9 of the title 10 conpound as a colorless oil.
M5(rde): 272.4 (MtNa') b) step 2:

rac- 2- Met hy1- 3- oxo- pi peri di ne- 1-carboxylic acid benzyl ester 0 OAN

toO
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To a stirred solution of 309.5 ul (3.530 nmmol) oxalyl chloride in 3 nl

di chl oronet hane at -50 C 15 to -60 C was added a solution of 873 ul DVSO in
2 m di chWoreomastzsme. The reaction m xture was stirred POT/EPROINIOMFSES,
after which a solution of 800 ng (3.209 mmol)

3- hydr oxy- 2- net hyl pi peri di ne- 1- car boxyll$c aci d benzyl ester in 3 n

di chl or onet hane was added over a period of 10 mnutes. Stirring was
continued for an additional 30 m nut&$emdd this, was subsequently added
2.24 M (16.05 mmol ) triethylam ne. The reacti o m xture was stirred for 15
m nutes, then 20 allowed to warmto roomtenpergdture, taken in water,

separ at eg, and_t he aqueous | ayer extracted wH® dfthl oroneth eq The

conbi ned Qr 'c layers were washed tyjce with vgter, 8ned\gver] sodium

sul fate, f d and concentraf’eﬂl MR vacuo. The crude produ¢iNwasrpurified
with flas chromat ogr aphyﬁl\ﬂ'bza gel (E uent: Heptaneg/ et hyl

acet at eRo t 40) rovi de 600 6 % of the title ddnpound as i ght
yel | ow oi | . cwﬁ( m de%m 99¢MNE ). 25 é%'xst ep 3:
rac-1, 2- Di met hy1- 3- phenyl - pi peri di n-3-ylam ne 1In anal ogy ti t he procedure

descri bed po ; i exanple A 1 (step 1-3), the {itdepreapednd
was prepar ﬁ’dbrc}rt@&w'r%éil{)gﬁ%téﬁ - 3- 0x0- pi peri di ne- 1-car boxyl i ac?% benzyl
ester and phenyFragnesi um brom de. M5(nfe): 205.2 (MtH). WO

2010/ 086251PCT/ EP2010/ 050551 -27- Exanpl e A%g( Prepardtlj o o

rac- 3- (3- Chl or o- phenyl ) - 1- net hyl - pi peri di n-3-yl am ne CINN ,)lL ep 1:
rac-4-(3-Chl oro-phenyl)-4-nitro-butyric d8ase nethyl est £ 0 a solution
of Ig (5.828 mmol) 1-chl oro-3-nitronethy|-b§yeﬁ2y(cﬁs: 38362-91-8) at 0 C
in 2mldi oxane was added 0.512 g (5.828 muvol# net hyl rylate foll owed by
3.3 g Anberlyst A-21. The reaction m xture was %tirred overni ght at room
temperature, filtered and the filtrgieqas dri ovgr sodium sul fate and
concentrated in vacuo. The CI‘IE&GN du was purifi@d with 10 flash col um
chr omat ogr aphy on silica gel (EL@\:N prane/ et IRt 2REtate 0 to 10 % to
provide 980 ng (65 % of the b codpound as a - il. b) step 2:
rac-5- (3- Chl or o- phenyl) - 1- met Ry1-5-ni t r o- pl peri di ﬁgégéhg%@eﬂk To a stirred
roomtenperature solution of 164 ul (1.940 mmol) nethylamne (41 %in
water) in 1 m dioxane was added 141 ul (1.940 nmol) formal dehyde (37 %in
wat er ) Toheapbitiseen(searo bhdesaiibed amet,iRrind Rrhes loivet alkel avaforms togetted withrthd i n

and ¢ h | OR: 4 qggq -

chl 05? o-%gﬂbg’ﬁ?}%rﬂgd-ﬁ?ltcﬁf(gl}e&uat%?tlt%ﬁgg? gy nmet %llorrZlggefelorcg’?rrola]fy]sgrrgr%l Pdi oxane was
added : T ' ' : - Mt ure was
cool edq%t(%&?1 fci)gerlr?’ ’tclé%l g}l %(1 Sﬁ%,eﬁ\%g h@%ﬁ%@g% gﬁﬁé)e g]gepgrr?g%g rg%c?l Blrl-é? glggkg%% sol ution
wer e adidedativAdWeeitls ciivase alkgtutiex hpat e id thd presened bhbat hikk Nacet at e.

Conbi ne .gani ¢ phases were sheid with a saturated Cl solutiop, dried
over sSHPHSSRIOPREBGRF Wibhe s#OPRY. dereeht V&R thy Prassace? PrBHERNT e

pur i fi ggdihi é}aﬁéﬁ%’hﬁ%demp&'ﬂﬁﬁm&%ﬁé@w_cémbégﬂeb&%d 9ebr LRI WBRbE azide VIII
Hept ane/ et hyl” acetate O to 100 % to provide 395 ng (76 %9 of the title
conffbundthasagent tkosddess bordhydvB( tol tedvid@ 6@irR dehative. XIXA@®hich can be then

2010/ 086251PCT/ EP2010/ 050551 - 28- . C) step,.3: : :

rac- 5 ARRRG Blhge i@wggepwgmﬁ 959%?1’(%1%%?%?8F i HAT L ethiogy! hlgrideo

sol ut i gie1®hmidea ivh@yARR VIRTBA is then transformed into IV after cleavage of the N-protective

5- (3-chl oro- phenyl ) - 1-met hyl - 5-ni tro- pi peri di n-2-one in 0.5ml di oxane was
added 2redp-3NHC1 and 280 ng (4.28 nmol) zinc dust. The mixture was 5
stirred at roomtenperature for 30 mnutes. The m xture was filtered and
the1 iltrate was basified with a 5N NaCH solution. Ethyl acetate was added.
The m xture was filtered through a pad of dicalite. The organic |ayer was
separated and the aqueous |ayer was extracted twice with ethyl acetate. The
conbi ned extracts were dried over sodiumsulfate, filtered and concentrated
in vacuo to provide 88 ng (86 %9 of the title conpound as a |ight yell ow
oil. MS(me): 239.0 10 (MH) d) step 4:

rac2@B- ( 3- Chl or o- phenyl) - 1-nmet hyl - pi peridin-3-ylamne To a slurry of 20 ng
(0.494 mmol ) Li AlH4 in O0.5mTHF was added dropw se a solution of 59 ng
(0.247 mmol ) rac-5-am no-5-(3-chl oro-phenyl)-1-nethyl - pi peridi n-2-one in
0.6 mM THF at 15 roomtenperature. The m xture was refluxed for 30 m nutes.
The m xture was cooled in an ice




bat h and quenched carefully with 20 ul water, 20 ul 5N NaOH and finally
60ul water. Ethyl acetate was added. The m xture was filtered and the
filtrate wa0nwsssmtrated in vacuo to provide 48 ng (86PUY/EPROMIS0SS]I t ] €
conmpound as a colorless oil. M5(me): 225.2 (MH). 20Example A 7
Preparati on of rac-3-(4-Mthoxy-phenyl-J6-1- net hyl - pi peridin-3-ylanine 0 a)
step 1. rac-4-(4-Methoxy-phenyl)-4-nitro-butyric acid nethyl ester WO
2010/ 086251PCT/ EP2010/ 050551 -29- AsSdheserni bed by Buchwal d et al. (J. Og.
Chem 2002, 106& in a flask was added Fuccessively: 187 gg{(0.198anDI)
Pd2dba3R1247 (0. 79fkwﬁewww2 RO - ylghosBQMmmm{@em- i nyl, and
1.555 ¢ 62N74 5@@Fﬁﬁpﬁarbon te. m xture was put under ardbh and
740 nmg (3,856 I) 4—broereani sol 1 ni of DVE and fTnally hg (3. 956
mmol ) ofO thy? 4-nitrobutyrat@ wefe sgcceSS|ver added. The mi xture was
stirred vigorously for 1 mnute at rbomtenperature and the flask was

pl aced in afﬁreheated oil bath at 50 g and stirred at this tenpexdture
over ni ght . e reaction mxture was C0bled to roomtenperature, and a
saturated NHACL sol ution and ethyl acetate were added. Aqueous phase was
extracted 3 tines with ethyl acetate and conbi ned orga?ﬁg hases re
washed with brine, and concentrated in vacuo. The 10 crad&" 380t was
purified with flash col um chronat ography on silica gel (Eluent

hept ane/ et hyl acetate 0 to 20 % to provide 897 ny (90 %9 of the fitle
conpound as a orange oil. b) step 2:

rac- 3- (4- Met hoxy- pheny1) - 1- net hyl - pi peri di n- 3-yl am | nrAnal yF%o t he
procedure described for the sy hesj otﬂ\*anplei KmtepS' 2N4) Rﬁ
title 15 conpound was prepared fNom 2

rac- 4- (4- Met hoxy- phenyl ) -4-ni tro-ut ruc aC|d n%tﬁyl ester. My( e): 221. 2
(MH). Exanple A 8 Preparation of H

rac-5-Fluoro-1'-nethyl-1',4',5 ,6" ftetrahydro-2H[2, 3 ]blpyrldlnyl 3' -

yl am ne F 20 In anal ogy to the procedure descri bed for the synﬂhe5|s of

exanple A 7 (steps: 1-2), the tit] nFound was  prepared fron1neth
4- ni t r SYigRAtEEY, amaﬂ@meﬁ@mﬁlec& @%r@pw i wWeich RS iy fiyasine can e prepmqd )iyom

Fgg‘[rgl aLﬁgﬁatg(liﬁ \%plﬁét %ﬁdg(ﬂ@ ﬁ@h ﬂﬂelg Itvisoe ??néf%u.tlé].e §?délr%1%lles w%ﬁrst. using agent like

201 O%aBﬁN@HeEﬂmb%ﬂﬁﬂﬁﬁg agefntaukalhdgymtamrhﬂnﬁmﬁirﬂciddwﬁm ek&sb’.erprb}&ded by the
synt hesi s of exanp .6 (ste the tjtle 5 conpo repared
from ni'f3°HR_P wtrouewf@ﬁe %%/xg %b%ef{% ¢ jhiugdiisoprapylamgs T ﬂw&f by Ereatmenfa)
step 2 2-one To a
soIut|3ﬁﬂg%1%%EﬁHﬁPQfﬁmﬁﬁ&mﬁ#ﬁ%npm%{ggg?%ggﬁéﬁ$ﬁgpﬁﬁm%kﬁi THF wer e added
347 ul (0.555 10 mmol) of a 1.6M n-BuLi solution in hexane at -5 C. The
solution was stirred for 15 mnutes at 0 C and then cooled to -70 C. A
solution of 100 ng (0.427 mmol) rac-1-nethyl-5-nitro-5-
pheH&I-piperidin-Z-one inlm THF was added dropw se. The brown sol ution
was stirred at -70 C for 45 mnutes. A solution of 180 ng (0.555 mmol)

N-f |l uor obenzenesul phonimde in 1 m THF was added dropw se. The m xture was
stirred at -70 Cfor 1.5 hour, quenched with 2 m 15 of a 20 % NH4Cl
solution and allowed to warmto roomtenperature. Water and ethyl acetate
wer g5 added. The aqueous | ayer was extracted twice wwth ethyl acetate. The
conbi ned organic |ayers were dried over sodiumsulfate, filtered and
concentrated in vacuo. The crude oil was purified on silica gel (El uent:
Hept ane/ et hyl acetate O to 100 % to provide 58 nmg (54 % of the title
conpound as a light yellow solid. M5(nfe): 253.2 (MtH). 20 b) step 3:
racﬂﬁ-Anino-3-f|uoro-l-nethyl-S-phenyI-piperidin-2-one
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WO 2010/ 086251PCT/ EP2010/ 050551 -31- To a solution of 55 ng (0.218 mmol)
rac- 3-fluoro-1-nmethyl-5-nitro-5-phenyl-piperidin-2-one in 1.5nmTHF at 0 C
was addedawoQOirwiseRaney N ckel (50 %in water). The m xt RCE&/BERaG1095G55T ed
under a hydrogen atnosphere at 0 C for 2 hours. The m xture was filtered
and the catalyst was 5 washed with THF17-The filtrate was concentrated in
vacuo to provide 48 ng (99 %9 of the title conpound as a |ight yell ow
solid. M5(me): 223.3 (MrH). d) stemscheme 6

rac- 5- Fl uoro- 1- met hy1l- 3- phenyl - pi peri di n- 3-yl am ne In anal ogy to the
procedure descri bed for the synthe5|s of exanple A .6 (steps:, 4), the title
10 corrp@@d sRpr epar &gyltioam R R Reducing agent R\N

rac- 5- am ng- 3- 0-1- et hyl- 5- ph nyl Np@rldln 2- one. NB(n1 ). LOANH

(M NH2) . anpl e/ A. 10 -Prepasat i on_af
rac- 5- Me® hoxynet®oxy- 1- hyl - 3-@hen I-deerldln 3-yl am ne 15 a) step 1:

rac- 3- Hydr oxy- 1- net hy1l- 5-ni t r o- 5- pheR?I-plperldln 2-one OH To & sol ution
of 118 ul (0 833mm1) diisopropylanmine in 3 m THF were added 52%xwl (0. 833
mmol ) of a YXI6M n-BuLi solution in h&he at -5 C. The sol ution was stirred
for 15 mnutes at 0 20 C and then cooled to -70 C. A solution of 150 ny
(0.641 mmol ) rac-1-nethyl-5-nitro-5- phenyl -piperidin-2-one (exanple A 9,
step 1) in 1.5 M THF was added dropwi se. The brown soFR§tY¥H9 3858 ktirred at
-70C for 45 mnutes. 517 ng (1.282 muol) (oxodi peroxy(pyridine) ([, 3-

di mret hyl- 3, 4,5, 6-tetrahydro-2(1H)-pyrim done) nol ybdenun(1V)) were| added
portionwi se at -70 WO 2010/086251PCT/EP2010/050551) 32- C. The xture was
stirred at -70 C for 1 hour and then wed to war to 0C RAfte 1Rour at
0 C the mxture was quenchedpy th.2. gﬁeof a sa’ur red sol ut'Non ﬁodium
sulfite. Water and et hyl acetateNmer The adlieous | ayer lwas N
extracted once with ethyl acetate, T e|co |ned*6T§§ﬁTE'layers fe dried
over sodiumsulfate, filtered and ¥oncEntrated in vacuo. The 5 crade oi

was purified on silica gel (Eluentr?Heptane/ethyl acetate O to 100 % to
provide 82 ng (51 % of the title conpound as a light brown oil. M5(nfe):
251.1 (MH4-0. b) step 2:

r ac- 3- Netamantivast hipgyidine detitapivesoinformelagl phehiyh Rpiirdkyldian be prapercd fprTo a

sol

a3 APl RS R ek sty gy gk by s 1. 5

nol ) r}ta@bwhcldél hroREORY lugifh Agerit Mikd lidrigih MAlriax et dgide. XETIE cadstestegdediby (0. 3
nmol ) chl oronmethyl methyl ether at roomtenperature. After 1 hour, the

sol ut | GPACHAR ohBiOGIPITiine ¥H vathor pass dikp Litkipmzgisprrgpgammedo Howed P trégimeriool ed
t 2 | d 23 ul
(0. 5" A Alolghite A et Lot (RER K B el B RA Y O e e 15 heat e

ina 60 Coil bath for 4 hours. The solvent was renoved in vacuo. The
resiglue 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
extracts 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

yeli woil. M5(me): 295.2 20 (MH). c) step 3:

rac-"5- Am no- 3- net hoxynet hoxy- 1- net hy1- 5- phenyl - pi peri di n- 2- one WO

2010/ 086251PCT/ EP2010/ 050551 -33- In analogy to the procedure described for
the synthesis of exanple A 9 (steps: 3), the title conpound was prepared
fromrac-3 -nmetho xynetho xy-1 -nmethyl-5 -nitro-5 -phenyl-p ip eridin-2-
one. M5(me): 265.1 (MH+0. 5 d) step 4:

r ac2(b- Met hoxynet hoxy- 1- net hy1l- 3- phenyl - pi peridin-3-ylamne |In analogy to

t he procedure described for the synthesis of exanple A .6 (steps: 4), the
title conpound was prepared from

rac-5-am no- 3- net hoxynet hoxy- 1- net hy1- 5- phenyl - pi peri di n-2- one. M5(me):
251.2 (MH0. 10Exanple A 11 Preparation of
racz§-CycIohexyl-l-nethyl-piperidin-3-y|anine



a) step 1. rac-4-Cycl ohexyl-4-nitro-butyric acid nethyl ester O I+ N_ "0 o
15 To a solution of 3.18 g (22.2 nmmol) nitronethyl -cycl ohexane (CAS:
2625- 30- Woi2n10108m51t er t but anol and 0. 12 m 35 % benzyl t PCREPRYIOAKITONI UM
hydroxi de in nethanol warnmed to 40 C were added 1.99 ml (22.2 mol ) net hyl
acrylate. The yellow nmixture was stirr-é& at 40 C for 2 hours then dil uted
with water and extracted with ethyl acetate. The conbi ned extracts were
washed with brine, dried over sodi urSchumtgte, filtered and evaporated. The
title conpound was 20 obtained in as slightly yellow oil: M (EI): 198 (M

' - Me0), 183 (MR'-N2), 151 (N(M30+N02+rp§) (1009 . b) step 2

R
r ac- 5- Gysl ohexy! 5 et 5-nit o di_my 2- @n R
¥ 370/ DETRBT ™ 5) %10 4. 2;51 T (188 ‘g“cnﬁnﬂgf”t W NH,

2010/ 0862 '

rac- 4- cycrohe L4-nitro-butyric | ester were add m (32 5
mmol ) 1 3, 5- t hyl hexahydro-1, 3 8- tg4 azi ne and the m xturegp ed to 100

Cfor 4 houﬁf The react®¥n nlxture was cool ed to anbient tenperature and
adsor bed on g Iji ca gel which was transferred on top of a silica Qﬁw col um
and purified by flash-chromatography with a 5 gradi ent of heptane and 10 to
75 %ethyl acetate: 2.55 g of title conpound were isolated as col ourl ess
oil: M5(me): 240 (M+0. c) step 3:

rac- 5- Am no- 5- cycl ohexyl - 1- met hyl - pi peri di n-2-one NH, ®edGingpaganspl ution of
500 ng (2.08 mmol) rac-5-cycl ohexyl -1-nmethyl-5-nitro-piperidin-2-pne in 5
m et hanol were added 500 ng wet Raney Nickel and the mixture st|rred
under a hydrogen atnosphere at normal pressure and @mbient tenperature for
22 hours. Then the reaction mxture was filtered th ough a Dicalite pad,

the precipitate washed with nmeghanol mndQ®the filjs&be, evapomaied:
title conpound were obtained d5™g rlesls oil whigh Was used W th NHLD
purification for the next step. d) stiep 4: Arac
3- Cycl ohexyl -1- et hyl - pi peridin-3>~~agine To 2.06 mM of a 2. it hi um
al um ni um hydri de solution in tetxahydrofuran cooled to 0 C was' added
dropwi se a solution of 452 ng (2.15 mmol) "

rac- 5-am no- 5- cycl ohexyl - 1- met hyl - 120 pi peridin-2-one in 6 ni
t et r ahydr@hdifven, pﬂp'eﬁ@m& RN, bpﬂarﬁ‘i@l% Ihe«ﬁfcﬁcéoﬁ@nﬁ%Q gEf?ﬁnala]!ll?lJ roup] Ré
turbid reaction solution was cooled with an ice bath and below 12 C were
added @rope wicpercd.fiogn his-afgilated norogeperidoppXNe\Orfterriey of agnsdgetivredgctigns wather .

The su nsj.on th tertbytyl nmeth dri.ed sodi um
sul 1 at a1 Tripe P USRS dgb el iind Tl s BB R B0 aBYEiata “ae
col our >es® cah be mp@ﬁdwﬁemﬁﬂ o\f\h{oh@xaukywéd ﬁlh@é}ilp@iﬂllﬂeOXXHm eithexfasSliRp. 25
Exampl e, A. 12 Preparation of

rac- 1- Mshipgudi QomrpaylﬁalﬁwﬂéhepgrﬁwmﬂMﬁﬂfbéﬁetramﬁthzlewéﬁﬁeﬁ@n@ne)\f@lowed by
2010/ 0 R g et rahydr o- pyran
0 To 4 BTN S teRenaTne iy T R R et KRR P T 6
acetnitrile in a reaction flask 5 enwapped with alunlnun1f0|l, cooled to
0C was added drop-wise within 5 mn 1.60 g (8.93 nmol)

4- br onoret hyl -t etrahydro-pyran. Stirring was then continued at anbi ent
tenperature for 93 h. The reaction mxture was filtered and washed

t horoughly with diethyl ether. The filtrate was m xed with silica gel and
evaﬂ?rated. The residue was transferred onto a silica gel colum and
puritied by flash-chromat ography on silica gel (eluent: heptane/ethyl
acetate 9:1). The title 10 conmpound (441 ngy) was obtained as colorless oil.
b) step 2: rac-1-Methyl-3-(tetrahydro-pyran-4-yl)-piperidin-3-ylamne 1In
anal ogy to the procedure described for the synthesis of exanple A 11
(steps: 1-4), the title compound was prepared from

4- 2@ r onet hyl -t et rahydr o- pyran. 15

25



Exanpl e A. 13 Preparation of rac-1, 3-Di net hyl - pi peri di n-3-yl am ne

di hydrochloride N..N H2 2HCI a) step 1:

rac- 3- | sowpanewe31 et hyl - pi peri di ne- 1-carboxylic aci d PETEPRUVPEOSEEt er 20
N To a suspension of 727 ng (3.0 mol)

rac- 3- net hyl - pi peri di ne- 1, 3-di car boxyl-l%- acid 1-tertbutyl ester (CAS:
534602-47-6) in 8 m toluene was added at anbient tenperature 0.42 m (3.0
mmol ) triethylamne. To the resulti gche@e@ti on was added under stirring
0.72 m (3.3 nmol ) di phenyl phosphoryl azide and the m xture heated to 90 C
(gas evolution) for, 90 mn. The 25 reactiopg m xture was poured, onto iged

wat er and RX{r 3 tihyeexylation t 8N - rr§t hyl Atylatien TheR d_o
extracts wereNwasifed-Rith brine, drie n&odium sul fate, filtpered| ahd
WO 2010/ 0862 2010/-65655% - 36- rated. The title co S
obt ai ned asOslight1§ yell ow oi l whi €h s used withagsk purificationg in the
next step. MS(mie): 240 (M. b) step 2:OH “R®

rac- 3- Ami no- 3- ngf hyl - pi peri di ne- 1- carboxyl i c
NH, 5 To a solution of 812 ng (3.38 muolPXVI
rac- 3-i socyanat o- 3- et hyl - pi peri di ne- 1-car boxylic
17 M THF were added 16.9 ml 2N NaOH and the emul si
anbi ent tenperature for 20 h. The enul si ofReAHENHRIet e
met hyl ether and extracted three tines. The conbi ned extxacts were shed
with brine to neutral pH, dried over 10 sodiumsulfate, frdtered and
evaporated. The crude produ was pur| fiedyby col um chromat ogfraphy ©

cid tert-butyl ester, O N )0

cid tert-butyl ester in

st!regglc %%EP sly at

W t ter

silica gel with acgradient hept Bhe 10 to IRSluekeagst acetare ten
wi th etriyl at I\/eOH |dt|@w ed the Titl e ggnpound: 232 ng col oyl egs N512|
whi ch crystall anbi enf hi ent’ t enper at\r NB(rﬂe) 215.2 (M+H) o step
3: rac-1, 3Oiaetlhyl - pi peri T di n- 3- yl am ne| di hydr ochI oride To 3.15 ni

l'ithiumalu n| tm hydride in THF was ad@egeat 5-10 C drop-w se a scf‘uﬂﬁl on
of 225 ng (O0% mol) rac-3-anino-3-net hyl'- pi peridi ne-1-carboxylic acid
tert-butyl es in 4 mM dry THF. The reaction m xture was heated X&P65 C
for I h. The t'urbld reaction sol ution wa¥ cooled with an ice bath and bel ow
12 C, were added drop wise 0.13 m water, 0.32 m 2N 20 NaCH and furt her

0.1 mA%@ﬁa@fvely ﬁfp 99%&&6%’\%&&&1&1‘5 \»%LEQ RE énl%’ﬂtrcﬂ%l Wél | ofhier,

dried over sodru ate l'tere W|th di et hyl
et her. aEtoap(grcatp @4 pﬁklhyi) dedb@ipmgd dfont ]n;eirt)xy mleroqnpqnniun@lmlaondkowmass

li.d.. MS( M l.e A 14 5P t
oo 5 Pt SRRy b B lS 1R 55 SRS hene BRe Rlney Niskehna ogy
to the,pg @&%ﬂﬂr@slr%ea%@ﬁ! RedithRim tlhenﬁuﬁthmes mtvmmeq)réigaﬁeo( $ERPSX V) -

the title conpound was prepared from 2,4-difl uoro-1-nitronet hyI benzené.
Exanpl @ea«s;tng Wptrheaﬂaa;sghk@wdyjm hydride and an electrophlhc alkylating agent like R°X where X

th d h
o oI Canie IR BAGVY b s ARRgY RR LS S EHRRETATE P pafsth BHEHRYyrn' "
title cokRRUpHamas MRS ‘@ﬂtr&ftﬁ@htjwff[ﬁ maectzopmltdt@raed;tyydtm@e@aﬁn&e Exarml e

A. 16
(oxodiperoxy(pyridine) (1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone)molybdenum(I'V))

or bis(trimethylsilyl)peroxide.

15
20

25



10Preparation of rac-3-(2,5-Dffluoro-phenyl)-1-nethyl-piperidin-3-ylamne F
F NH2 In analogy to the procedure described for the synthesis of exanple
A. 6 (steps020t0B625the title conpound was prepared from PCT/EP2010/050551
1,4-Di fluoro-2-nitronet hyl -benzene. 15 Exanple A 17 Preparation of
rac-1- Met hyl -1, 4,5, 6-t et rahydro- 2H[ 3,-30-1bi pyri dinyl-3-ylamine N/ 1\ N\.
\'/ NH2 20 a) step 1:
rac- 1- Met hyl-3-nitro-2, 3, 4, 5-t et rahysbhemk & [ 3, 41bi pyri di nyl -6-one WO
2010/ 086251PCT/ EP2010/ 050551 -38- In analogy to the procedure described for
the synthesis of exanple A 6 (steps: 1-'%, the title conmpound was prepared
from 4- Mg | - pyulfieti/ GeydeBARN 22048/ 06- 5) Reguaig ageah 2R 0
rac-1- Met h\i- 3- Nt’Po-@(,CB%%?S-tetra dr -I,\FFC{ 3, 41bi pyri di nyl - 6{t hi on8 "N |
N2 s To ol dtiron of —+25—ry (0. |C?; - o
rac- 1- MePAy1-3-nftro- 2, 3, 4, 5-t et rsahydr o-I"H 3, 41bi pyridinyl-6-one in 2.5 nl
tol uene were added 240 ng (0.584 mmol) Lawesson reagent. 10 The suspension
was heated ig,a 80C oil bath for 30 mutes. The m xture was comggntrated
in vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl
acetate 0 to 100 %9 to provide 105 ng (79 %9 of the title conpoung as a
light yellow solid. M5(me): 252.1 (MtH). c) step 3:
rac-1- Methyl-3-nitro-1, 2, 3, 4,5, 6- hexahydro-[ 3, 41bi pyriRtdngihgadenN || .......
NNO2 1.-"..... /.- To a solution of 105 ng (0.418mmol)
rac-1-Methyl-3-nitro-2,3,4,5-tetrahydro-1H 3, 41bi pyyidinyl-6-thioge in 2.1
m net hanol was added 144 ng (3.8 mmol) NaBH4. The [m xture s stirRed at
roomtenperature for 20 mnutes. Vatdt (9.0 m) ded. Thenfix€ure 20
was stirred for 1 hour. The rrﬁ’t\hWS renoved 1 nvacuo. The|res| d¥e: was

3 ti n'z

at

diluted with water and extracted S WAt h di-chloronet hane. @ conbi ned
extracts were dried over sodiums filtered and concentrated in
vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl
acetate 0 to 100 %9 to provide 53 ng (57 %9 of the title conpound as a
yellowoil. MS(me): 222.3 (MtH). 25 d) step 4: I

E:ggl é d'@% %%%%Véﬁﬁgﬁeg%%%ér?@f%égofrznf%r%rh%l’alhlgll W 1 0%k hg’teyola%rpg?oeup B payrl(a%e

r ac-5l- et by prepard throdn Aitd, plp&idinOthivens AWM a@EBtwhblévnpatutide raductiohs 2wh first: THF
wer e added 150 ul of Raney N ckel (50%in water)., The m xture WO

2010/ 086Y8 ppent/kpsodigmaogtydridggnd second: using agent like Raney Nickel. XXX can be

prepared from nitro piperidinone XXII by reaction with Lawesson's reagent.

Scheme 10
R R
R1\N Bo0.0 R R RIidIUCtive R1\N
ocC. N alkylation
NH, 2 NHBoc y NHBoc
O > 0
o XXXI] XXX
Deprotection
0]
R
0] JJ\ R
R R HO™ Ar SN
N 1] NH,
ITI Ar -
H



was stirred at OC under a hydrogen atnosphere for 7 hours. The catal yst was
filtered and the filtrate was concentrated in vacuo to provide 45 ng (88 %
of the tiwbeowaspsund as a |ight yellow oil. M(nie): 192TAPeMOIFISSBEXaNp! e
A. 18 Preparation of rac-

1-Methyl -1, 4,5, 6-tetrahydro-2H[ 3, 3, 1b2pyri di nyl- 3-yl ani ne N I / NNH2
a) step 1:

rac- 1- Mitdayativ3lynNpipeadide dedvddivted T fakiala at Wwhich 2odthibis py o igdninal nfetiomgrol®s 1 n
anal ogy to the procedure described for the synthesis of exanple A 7 (steps:
1-2), Al be praparcd dipsd BRerpiRiecten epip adpaidgIang X X H sfst m@tloalywlau ne (CAS:
69966-

1- Met hy et@lma%“r’ 5 Bl z‘ﬁ%'ﬁ‘%@ﬁf D S ey 15 AR hese PRSI B9 % o

t he pr mmédwc&ildersmintnd)em chinbe prepéreé sfter r@act@nwfphmloﬂp@é’rlc(méﬁﬂ wizh 4), the

titl Pgw%f)%reparedfrom

rac-"1- ’g}ti’ CHIOPRGE2, 3, 4, 5-t et rahydr o- 1 H43, 31bi pyri di nyl - 6- one 20Exanpl e
A. 19 Preparation of

(3RS, 5SR) - 5- Met hoxy- | - met hyl - 3- phenyl - pi peridin-3-ylamine N O NH2 a) step
1: (3SR 5RS)-3- Met hoxy- | - met hy1- 5- nSeham&lbhenyl - pi peri di n-2-one WO

2010/ 086251PCT/REP2010/ 050551 -40-x1 A sol |0n of 1.15 g (4.595 mmol) R

rac- 3- HAdr oxy- 1- met hyRedictinet r 0- 5- pﬁenyl er i di nD2poteetigrex anp , Step
1) in 11. ' ni AR SCYsvotopanation 0 HB9C514 mmol ) NaH (60% i n B i) )
was adde The tenperature rose to The m xture was stirred for 15

m nut es.© 430 ul (6.893 mmol) i odonet hane was added and the nixtire was
stirred at OC for 30 mnutes. 6.5 mM wakgy was added and the sol vent was
renoved in vX&¥b. The residue was taken in ethyl acetate. The sol utILon was
washed twice with water. The washings were reextracted once wth et
acetate. 10 The conbi ned extracts were dried over sodiumsulfate, fi I tered
and concentrated in vacuo. The crude oil was purified on silicg gel
(Eluent: Heptane/ethyl acetate 0 to 100 % to provide 500 rT|g % of the
title conpound as a light brown solid. M5(me): 265.1 (M-H)" 2:
(3SR, 5RS) - 5- Ami no- 3- et hoxy- 1- met hy1- 5- phenyl - pi peri di n- 2- one I n a al ogy
to the procedure described for the synthesis of exanple A 17 (stepsy 4),
the title conpound was prepared from ; R O
(3SR, 5RS) - 3- Met hoxy- 1- net hy1- 5- ni t r o- 5- phenyl - pi peri di n-2- on@x~
(3RS, 5SR) - 5- Met hoxy- 1- net hy1- 3- phenyl - pi peri di n-3-ylam ne 20 |
t he procedure described for the synthesis of exanple A 6 (step < the
title conpound was prepared from (3 SR 5RS)-5 -Am no -3-nmetho Xy-I-nmethyl-5
-p henyl-p ip eridin-2- one Exanple A 20 25Preparation of

(3RS, 5SR) - 1, 5- Di net hyl- 3- phenyl - pi peri di n-3-yl am ne WD |

(Zgég{ g%fé%f gﬁégﬁ&)@g gg %W@Q %lsitoﬁrgul:ll 11 Wthh COH ains gclopgop_}%urgt cS:aO i on of

1. 6mal( bieﬁhfﬂlﬁkém@dcqﬁ@lfeap& hﬁlﬂﬂor[ﬁpd:rlidlﬂ&wﬂmﬂxﬂ\/\ﬂi’ee r@dﬂ@dwﬁhfb(lﬂylnﬂigmh@m of a
1.6M n-Bul j, solution in hexane at -5C. The sol ution was stirred for 15

mi nut eslj’r%iPIdG @ng HEgpnivie ioprspprsde followrddy deayaesipf 9n Ber goup yngdesasadipny) )
rac-1-ng =5-nitro-5-phenyl - pi peridin-2- one (exanple A9, step 1) in 20
m THF was a ded dropwi se. The brown solution was stirred at - 10 70C for
45 m nutes. 639ul(10. 25nmol ) nethyliodide in THF (8nml) were added dropw se
at - 70C. The m xture was stirred at -70C for 1 hour and then allowed to
warmto OC. After 30 mnutes at OC, the m xture was quenched with 30 m of
a 2% NHAC1 sol ution. Water and et hyl

20



acetate were added. The aqueous | ayer was extracted once wth ethyl
acetate. The conbi ned organi c phases were dried over sodium sulfate,
filteredwodowmssesmtrated in vacuo. The crude 15 producPCREP2005G55d on
silica gel (Eluent: Heptane/ethyl acetate O to 100 % to provide 1.72g (81
% of the title conpound as a yellow 622~ MS(mie): 249.2 (M+H) b) step 2:
(3SR, 5RS) - 5- Ami no- 1, 3-di net hy1- 5- phenyl - pi peri din-2-one 20 In analogy to

t he procedure described for the synSbeshs1Ddf exanple A 17, step 4, the
title conpound was prepared from ] 5

(3SR, 5Ry)- 1, 3- Di net hy 1:potBition0- 5- phenyl wpi.peri di oz 2= VB(Rie) ~-B@D2. 2

( M NH2) %Wmow/ 086251PCT/ EP2010/ %&}55113%-542- c) H%'t%%%%ﬁf’” )

(3RS, 5SR) Wt hy1- 3- phenyl - pi pe%arﬁ_ne_m..anal Q 0
procedurrg-dedcti bed for the synt heg?s” ofex le A 6, step 4Rt he tit%e
conpound was prepared from X: Br, |

(3SR, 5RS) - 54wy no- 1, 3-di net hy1- 5- phenylxxpviperi di n-2-one. 5 M5(n ¢)y,,205. 3
(MtH) . Exanple A 21 Preparation of

rac-1, 5, 5-Tri met hyl- 3- phenyl - pi peri di n- 3-yl am ne 10 a) step 1: R

1, 3, 3-Tri net hyl-5-ni tro-5-phenyl - pi peridin-2-one To a sol &(\/% of 14\% ul
(1.208 nmol ) diisopropylamne in 4nlTHF were added 755 ul % Y508 1) 2 a
1.6M n-Buli solution in hexane at -5C. The solution was stirred far X%oa5
m nutes at OC and then cooled to -70C. Then §00u1HI\/PA was added. A solution

of 200 ng (0. 805aMD1) Formaldehyde R\|\IH _ ~ Deprotection RL_ _Boc R
(3SR, 5RH ~di/met hy1,5- ni tro-5- phenylj- pi geNgli ne2-one (exanmpl'y” A step
a) in2 m THF ogdded dropwi se. Th s6lution was stirrgd ag NBC
for 45 m s~ 151ul (2.415 mmol) thyliodide in THF (1nil) re~added

dr opw sdlat -70C. The mixture was stirred at -70C for 1 hour and then
allowed to wa?kto 0C. After 1 hour at Ofxxikhe m xture 20 was qué&ndhtied with
7m ofR %ugtpc%) NHACL sol ution. Water and ethyl acetate were added. The
aqueous q ayer s extracted ogce with ethyl acetate. The conbi ned organic
phases were drfied over sodiunjsul fate, filtered and concentrated in vacuo.

i 8n silica gel REIﬁ]t: Hept ane/ et hyl acetate
II(

The crude product was purif
0 to 100 % to previde 131H(:)rg 2 9 Bf\ﬁ eNfitl gl conpound as a yellow oil.

MB(mie): B3B3y H. 25 b) step 2 N~ Ar
rac- 1, 5, 5- Tr | met hy M- pheryl—pi-perrdi pe.3- ide WO
2010/ 0862§ 2010/ 050551 -43- In analogy to the procedure described for

the synthesis of exanple A 20, step 2-3, the title conpound was prepared
from1, 3, 3-Trinmethyl-5-nitro-5-phenyl - pi perli din-2-one. M5(me): 219.4
(M+H) . 5Exanpl ellA 22 Preparation of

rac-1, 6, 6-Tri net hyl- 3- phenyl - pi peri di n- 3-yl am ne a) step 1:

5- A nogy| - - 5- ph =PI i 6 n- . b 0 dure
Gescr i pulrIEh K pRERARIRE ORI TR koI A Ao ditah 8 pROBREE L
5) ; epﬁl\/rB ﬁfﬁ}nﬁ ?ﬁﬂ@z%eéﬂvgtﬁ%)(iiﬁibf? H®wing mg&ﬂitydmcﬂbdiﬂafril‘dhrﬁri(ﬂr ra&idnexeafspihned A.t8e st ep

: e): : .- step 2: L L.
(1- Met mw@@cﬁi@n@ldﬁﬁiéqiﬁ;?lkep@ﬁ@ahdabwso Provideziiza pineridpre KX XXt whigh ja thest er k 0
To a s i . . .
52 prri partel Y rebucip@adohn e ARG il XXXIX gan bg obtpjacd by deprotectionof
room t Byserratented nitwed@ivatde XX VT hivhich 4ary barpmeb)ret by etdeyibant miero darisaivet i on

of 3. Zég%(%gmzlég g:eéq{g. éér;quotu-nB%qu 1(1:1at{16b Sr%gén%e iorf]a%gsemﬂ(e-llﬂt'):ut%%h%%ed

dr opwi
10 XXXVII can be obtained after protection and halogenation of amino alcohol XXXV.

Racemic mixtures of chiral compound I 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.



20 m xture was stirred in a 55C oil bath for 7 hours and then at room
tenperature overnight. 100 mM water was added. The m xture was extracted 3
ti mes wi twoentwisezmeet ate. The conbi ned organi ¢ phases WeCE/FPRI1OHSGFEr
sodiumsulfate, filtered and concentrated in vacuo. The crude product was
purified on silica gel (Eluent: Heptanédethyl acetate O to 100 % to
provide 1.21 g (54% of the title conpound as a yellow oil. M5(me): 305.3

(MtH) . WD 2010/ 086251PCT/ EP2010 -44- ¢c) step 3:

(1,6, 6-Trinmethyl-3-phenyl - pi peri g?ﬁ%‘%ﬂsﬁﬁgﬁ%am c acid tert-butyl ester

A sol uty . ng (0.2 mmol)

(1-Met A%? V%tlo%&phenyl -pi peridin-3-yl)-carbamc acid tert- 5 butyl ester
in 2 NMHAME wag-@aehbshzd@iazdO0Cyl)481,B8-te@ardethyintoniuth hexufiuorophbdphatchl or i de
wer e added at once. The tenperature rose to -12C. The m xture was stirred
at -10OM¥Er 30PHnsibYlEgmageds ul (1.2 nmol) of a 3M net hyl magnesi um br oni de
sol Wi qf\kh etlﬁﬁﬁetwﬁ&lﬁﬂ d dropwi se nmaintaining the tenperature bel ow
-10C. After 10 mnutes the m xture was allowed to warmto roomtenperature.
After ZHiours Téimhgivofurae was cooled in an ice bath and quenched with 2 m
10 of rated NHAC1 sol uti on. Ethyl acetate and water were added. The
or gani ﬁhﬁgbz\r at@é‘?“?&’é’i?@%‘&? "t he aqueous | ayer was extracted twice with
et hyl acetate. The conbi ned organi ¢ phases were dried over sodium sulfate,
filtered and concentrated in vacuo to provide 50 ng (80% of the title
conpoudepagatpnyodlintoumagiidtes MS(m e): 319.3 (MrH). 15 d) step 4:

rac-é, 6, 6- Tri nmet hyl- 3- phenyl - pi per @%}n - L}fm ne To a solution of 50 ny
(0.]1 7 mmol) (1,6,6-Trinethyl-3-ph fnj’ﬁ?é‘ i di n-3-yl)-carbam c acid
tert-butyl ester ipréatatibn dfﬁif:aIlMé’bﬁﬂ-ﬁ-@ﬂ@ﬁiyl%)iﬁ&idﬁh-i-izlaﬁﬁnm|) of a 4M
HCl solution in dioxane at roomtenperature. After 30 mnutes 0.3 ni

nmet hanol was added to dissol ve the pr The m xture was stirred at room
tenperature for 5 hours. The sol vent enoved in 20 vacuo. The residue
was di ssolved in water. The aqueous |, I was extracted twice wth ethyl
acetate and then basified with a 2M sbgiym carbonate sol uti on. The aqueous
| ayer was extracted 3 tines wi th dichllorofethane. The conbi ned organic
phases were dried over sodium sul fateNfidtered and concentrated in vacuo
to provide 22 I(d64% of the title conmpound as a brown oil. M5(me): 219.4
( M+H) . Ay SRR Anysice- Vdmxpéptlijng]:;mlaendme-l-carboxvhc acid benzyl ester

rac- 3- ( 3- Brono- phgpyl ) - 1- net hyl - pi peridin-3-ylam ne a) step 1:

rac- 3- ( 3- Br ono- 1)-1-nmet hyl-3-nitro-piperidine WO

2010/ 086251PCT/ EP2010/ 050551 - 45- In anal ogy to the procedure descri bed

for the nt hesi%lof exanple A 17, step 1-3, the title conmpound was
pr epar =m om 1-
300. 3 ( MsF)S

Br ojno- 3- ni tronet hyl - benzene (CAS :854634-33-6). M5(nfe): 5
ép 2: rac-3-(3-Bronp-phenyl)- 1-net hyl - pi peridin-3-yl am ne
In anal ogy to the procedure described for the synthesis of exanple A 6,
step 3, the title 10 conpound was prepared from

r acl3- (- siodiongHEnyl (O-nmabhgnylmagnespso brogeide g solutiggsind ) ingBgF $13 mbH) .

Exanpl : - at 10Nz of S

rac. > (e LEIMALLRES B9 mmad Ssergnsios | sl e o 1
anal ogycdromtifeéalpinOder (F &il)de saorm bebckaurctdver s paridibsi 19 minuexs AT ixfuré wWast eps:
1-4), theé't oun pared from

| [ ) ) ) )
2- chl ostrgd ?qréﬁrrﬁl?lﬁ?eﬁ @&Kf m%’%?mpr ?15 Hidssdee Bagesenlipeavith 220 ¥y upmeaiuushleside
rac- 3- (sBrufbh o S The BRRCARRD Y ak ddcaFRIdM-tRE ReTdLE WA 3xtYd &l ARe FithFethyl

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-phenyl-piperidine-1-carboxylic acid benzyl ester




-46- In analogy to the procedure described for the synthesis of exanple A 6
(steps: 1-4), the title conpound was prepared from

4- Chl or o-wof2bwases2- ni t r omet hyl - benzene. Exanpl e A 26 S5PCEFRe@EVI08055Df

rac- 1- Met hyl - 3- (3-trifl uoronet hyl - phenyl)-pi peridin-3-ylam ne |n anal ogy
to the procedure described for the synthesis of exanple A 6 (steps: 1-4),
the title conpound was prepared from

1-Ni tronet hyl- 3- t~if | uor onmet hyl - benzene. 10 Exanple A. 27 Preparation of
rac-1- Met hyl 43- ( rifluoronethoxy-phenyl)-piperidin-3-ylamne 15 In

anal ogy to theNgrocedure described for the synthesis of exanple A 6 (steps:

1-4), thetitle coRpound was prepared from

1-Nit r 3-4 rifluoromet hoxy-benzene. Exanple A 28 Preparation of
rac- 3-( oXy- phenyl ) -1-nmet hyl - pi peridin-3-ylamne o NH, 20 WO
2010/ 086251PCTPEP2010/ 050551 -47- Exanple A.29 Preparation of

Lo 1 he o blual MRk RO DR TP PER Bl Bt ATR Oy a0 79

t he ti tih e coldmpiatunel (m%:)ﬂff@@ﬁﬁ(ﬁ’dadeﬁ@ atid (12.3 ml) and water (2.0 ml). The solution was
1- D'fluoro t ni tromet hyl - %gne Exanpl e A 30 Preparation of

rac- 3- (80 %Bgcﬁﬁgﬁﬂ@g fzrf'@tWP P &g vaerg pdegdrporronse. ldie trmpgrauEgy t o
the progedyns -deshs ic@%chf\%Of rt?&%vécm{d%é nfixQfc $XETRIAR aé\rcﬁm( feﬁ@@ﬁatu& 493 the

title conpound was prepare rom 1-Fl uoro-3-nitronethyl-be Exanpl e
A 31 13@m’:sp$hatﬂi>¢meo)flas cooled in an ice bath and basified by dropw1se addition of a 25 %

rac- 3- ( 3- Chlor h ) nmet h er|d| am E, I n anal ogy
o't he apBLG fadinsiRpBRRng b bk e o R Grngsedig bloR 1T g
the titl.R d@lﬁf&%%ﬂ‘@? (B BNANE Exthdc@A 3 times with dichloromethane. The combined

2- Chl oro-1-fl uoro-4-nitronet hyl -benzene. 20Exaﬁgle A. 32 Preparation of

rac- 3- (estralctmtammecﬂ)hmwl}h bripge dhgd opirpediugi swl3tey fiipicAd@nd caigentratad &mal ogy
rocedure 83 bed for,the nthesi s £X2 -4),
et oPRRE BB e AR e PhphRhe T A B 05 Dl EO G e ot SRl

further purification.

a) step 3: rac-1-Methyl-3-phenyl-piperidin-3-ylamine

To a suspension of 126 mg (3.15 mmol) LiAIH4 in THF (2.7 ml) at temperature below 10 °C was

15 added dropwise a solution of 530 mg (1.576 mmol) rac-3-azido-3-phenyl-piperidine-1-
carboxylic acid benzyl ester in THF (5.3 ml). The ice bath was removed. The temperature rose to
35 °C. The mixture was then heated in a 65 °C oil bath for 1 hour. The mixture was cooled to 0
°C. Water (125 ul), NaOH 5N (125 ul) and finally water (0.375 ml) were added dropwise
maintaining the temperature below 10 °C. The mixture was diluted with ethyl acetate. Sodium

20 sulfate was added. The mixture was filtered and the filtrate was concentrated in vacuo. The crude
oil was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 0.14 g (47 %)
of the title compound as a yellow oil. MS(m/e): 191.5 (M+H")

Example A.2
25 Preparation of rac-3-(4-Fluoro-phenyl)-1-methyl-piperidin-3-ylamine
F

H,N



S5Exanpl e A 33 Preparation of rac-1-Mthyl-3-mtolyl-piperidin-3-ylam ne

In analogy to the procedure described for the synthesis of exanple A 6
(steps: woRondseestitl e 10 conpound was prepared from PCT/EP2010/050551

1- Met hyl- 3-ni tronet hyl - benzene. Exanple A 34 Preparation of

rac- 3- (4- Fl uor o- 3- et hyl - phenyl ) - 1- net-B$4 - pi peridin-3-ylanmine F 15 In

anal ogy to the procedure described for the synthesis of exanple A 6 (steps:
1-4), tihendlogy ® thepreudide ‘d@&nbécﬁﬁﬁllﬂﬁkyfnﬂ&ﬁis of exarnple A.1 (step1-3), the title

1- Fl uor o- 2- et hy1- 4-ni tronet hyl - benzene. A. 35 Preparation

rac- 3- C8MpowHg W%prsp%ﬁ%ﬁfmi QX‘Pf'@tPI’?WmﬁT1p‘é}fb%ﬁyrl119:§9‘;¢lbﬁﬁ¥3ﬂé?5tef @Qmmqrﬁaaﬁaqiogy
to the t t i®rqfhexanple A 6 (steps: 1-4),

t he t|fﬁgﬂggiﬁ&5ﬁ % ‘%h%fg%%@g%]?§%E%P2§§§(§f o 5-ni tromet hyl - benzene. 5
Exanpl e A 36 Preparation of

rac-_1- Met hyl - 3- (3-thi azol - 2-yl - phe Ihﬁﬁigﬁgidin-S-ylanine 10 I n anal ogy
to the procedure described for the%éﬁ 5 of exanple A 6 (steps: 1-4),
the title CO”pWEkSiar‘A’%n Bf E:a3- ?410‘11'1(9‘61[{?!1&1%1)51 Bfe%SﬁIﬂifjéruﬁheﬂyl%}mh@' azol e.
Exanpl e A. 37 Preparation of rac tert-Butyl -3-phenyl - pi peri di n-3-yl am ne
15 H2 a) step 1: rac-4-Nitro-4-phenyl $butyric acid methyl ester WO
2010/ 086251PCT/ EP2010/ 050551 -50- I n aps
the synthesis of exanple A 6, step 1, title conpound was prepared from
Ni tronet hyl - benzene (CAS: 622-42-4). b ep 2:

rac-5-Ni tro-5-phenyl - pi peri di n-2-oneHHlJTo a stirred solution of 2.11 g
(26.88 nmmol ) ammoni um acetate in 15 m“ethanol under nitrogen at room
tenperature, was added 980 ul (13. 44 f or mal dehyde (37% i n water),
foll owed by a solution of 3 g (13. 4477 rac-4-Ntro-4-phenyl - butyric
acid [

hoursmgﬁmﬁhlo gFigmggo%ggﬁﬁ%%ﬁggﬁg@UP%%gg%%%(§%§5 %ﬁ?ﬁagéﬁgégggggéed Wat er
was addaedhpoilitewagsapdred frosudsprorpipendinas -strboxydid atdrbehdyl rstet{cesnmdreibl) @anéd,

AN RN tfgﬂg)snag?]&?%%fwiﬁisﬁ@gﬁ%/ﬁﬁkgg%@%ﬁ? e sl o N ey: Cann 2

(NHFD 15 ¢) step 3: rac-5-Am no-5-phenyl - pi peri di n- 2- one

Example A4
Preparation of rac-1-Methyl-3-p-tolyl-piperidin-3-ylamine

H,N

_N

15  In analogy to the procedure described for the synthesis of example A.1 (step1-3), the title
compound was prepared from 3-oxo-piperidine-1-carboxylic acid benzyl ester (commercial) and

4-methyl-phenylmagnesium bromide. MS(m/e): 205.3 (M+H").

Example A.S
20 Preparation of rac-1,2-Dimethyl-3-phenyl-piperidin-3-ylamine

H,N

N

a) step 1: 3-Hydroxy-2-methyl-piperidine-1-carboxvlic acid benzyl ester




O In analogy to the procedure described for the synthesis of exanple A 17,
step 4, the title conpound was prepared from

rac- 5- Nl two-26ropi8easy| - pi peri di n-2-one. M5(nme): 191.4 ( MPEX/EP2Q007055t ep 4.
rac- 3- Phenyl - pi peridin-3-ylamne 1In analogy to the procedure described for
the synthesis of exanple A 6, step 4, -2fre title conpound was prepared from
rac- 5- Am no- 5- phenyl - pi peri din-2-one. MS(me): 177.7 (MtH). WO

2010/ 086251PCTREP2010/ 050551 -51- e) step 5:

AYl - pi peridin-1-yl)-2-nethyl-propionitrile To a

1. 701 mmol ) rac-3-Phenyl -piperidin-3-ylamne in 1.3 nm
acetic acid, 5 wa%¥ added dropwi se 188 ul (2.553 mmpl) acetone. The m xture
was st nrormhﬁtonr&qm %W?Z Ahde -hRthyr- p'fﬂe?fdhﬁ§~01 a2RS Ul 76625 6oP3n TP
trimethylsilyl cyanide was added dropw se. The tenperature rose to 31C. The
m xt ur eickdgogkihanedndsr argoorat t@rmpmrraletmeefwas Ztidhé ar3¥. mifH8.4fimmmobe was

Lo bas iy Y HBTIE PG PN RGROY DRt e | ayu Rl upreidlo 10 FRa T dedte °°

layes Wasio g %kiiA¢ tRerdfntete Wab Bdddd @hdsvissrathb agRtiod thidine: wardlioned totdad s
| ayers were dried over sodiumsulfate, filtered and concentrated in vacuo

t 0 provPIB tINmraRyry ang. th%tlreflg piae continued everpielih I hegniztuge Mes oxteicted thisen e) -
244. 4 (tMeH)\m%%at%}: gt?iot%i f&t%gmeii %Q&&ct?&&%%ﬁ%d Bbglr%ldlu% Euqfalted Ig] ntersed%llnam ne To a

sol uti on of

rac- 2- (c3nddmitra@d 3n p&wny’rhepup&é p@dﬁethaslp)uﬂﬁemlﬂhmash tSlupmahir@natb giabky om 2. 0
m tetrahydrofuran over eve under, nitrogen, was_added dropw se

1. 4 ul stwagel (Rlgny: %@pteleéqwé@ﬁ%e&d@ﬁ@étwwﬂeﬁ%egs(éﬁ@t%mf @ tiEe et hy|
ethgy . Cgﬁ,go%&(gsuggolms%lmﬁqf Z_tzﬁg Q\grr%%{[;hm nutes, and then at 60C for 30

hour s. m xture was cool e an | and quenched with a saturated
anmoni um chl oride solution. The mxture was extracted 3 times with ethyl
xtracts ere dried. over sod umsulfate 20 filtered
FLYSHS B0 ghoxylic agidbenzyl csters 't (| ¢ conpound as a
; 233. 2 (NH—l) Exarrpl e A 38 Preparat| on of

anyb- 4- aza-spiro[ 2. 5] oct - 6-yl am ne hydrochl ori de 25 WO

rac 4-

2010/0 1P Cr/ 0/ 050551 -52- A solution of 333 ul (1.0 nmol) of a 3M
et hyl maghesi um brom de solution in ether in 4 mM THFE 5 was cooled to -70C.
A sol u Oapstf%;ed]sgﬁhlghlo?g%t. Bm% n%&lﬁb@%xld%CEB 898103(111?81&11 rc?m?}tll}%eselgljio y@as

added dropw s |rred

sol 18 i am-&f °CLRds adied Q. s4 lution |0)C 873 ul DMSO in 2 ml dichloromethane. The reaction mixture

rac- (1- Met hyl- 6- oxo- 3- eri carbani c aldterl-butyl ester
(exanplvesAtired ?Ogt Qﬁ?‘)ﬂu{éﬁ’ eaw % T %ﬁeéalgj(@o?&meo ﬁnlevdﬁ?w%ne W

al | owe

i xtur & gL b o AR RS A B S e bR iR B Eperbiae 10

chl ori densteb. tﬁtlrnmg w%tcmtlnaﬁﬂfoetahyaﬂdmwaldl()enmree Ecdtllmdwaﬂ'htdoswd[udnéyedld;q@ensi on

was fil.t h.a .pad of di ite. The organic er_ was, separated and
the aqiedie! 1gsmital ey afing horeston PRI woet clS PRE SO neq

or gBNi GIERES &SwHRE B [bhedmpPY@Iurs Qﬁlte'ﬂfﬁl sdkdradeBaraldd! 41 iqd a@iwéum seMifagdegd i N
vacuo. The crude product was purified on silica gel (El uent: He t ane/ et hyl

acet at evith dl@hlml@n@ban@oﬂm enljecdiergamjc (ayersoycrofvashasl twicd witle tdayel5 a

colorles

ot ReTH iR andadict i by vl SHRRr&ie produet nonpiis it Sait,

Znalt ﬁgwtotu?llﬂ é}ﬁomatege@uy en @ee@ l’gblt(E(ﬂJean erpﬂﬁieﬁéﬂBﬂ hesats 006 46XRMOAJA6E@RmgSt ep
: e title conpound

rac- (4(%€/ﬁﬂfi®tﬁké%mpom@%a ghtrwllgwsqﬂoMS(el/«;M?YQ:&(Mdﬁiac) acid tert-butyl
estef. MS(me): 217.4 (MtH). 20 Exanple B.1 Preparation of
2- brrono- 6- met hoxy-4-trifluoronethyl-benzoic acid O

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

and

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

30



HO To -75 C cooled THF (70nm) was added dropwi se 36 ml (50.0 mml) of a 1.4
M sec-BuLi 25 solution in cyclohexane within 5 m nutes keeping the

t enper at Wwe 2bslos62s170 C. 7.5 m (50.0 mmol ) TMEDA wer e &dua2ewopisste at
tenperature below -70 Cwithin 5 mnutes. A solution of 5.0 g (22.71 nmol)
2- met hoxy-4-(trifluoronethyl)benzoic agfd (commercial) in THF (25 nl) was
added dropwi se at over a period of 20 m nutes. The dark green sol ution was
stirred at -75 C WO 2010/ 086251PCHxahgd A/@®50551 -53- for 2 hours. A
solution of 29.6 g (90.84 njgkg 1, 2-di bronot etrachl or get hane i.n THF (30ni)
was added dr opRreRaratipg obrse: ‘F@l‘ért?sﬂ&‘i%’l)%“\ﬁﬂylﬂlp‘?rll@&'?’aylamFBeC for 1
hour and then allowed to warmto roomtgppesature. The yell ow sol uti on was
guenched by dropw se addition of 60ml €r under ice bath cooling. The

m xture was diluted with ethyl acetate (g m) and water (30 5 ml). The
aqueous | ayer was extracted with eghyl 3gcetate (50 m), acidified with
HC125 % and extracted with ethyl ace 3 Xx 50 m). The extracts were
conbi ned, dried over sodium sulfate, tered and concentrated in vacuo.
The crude product was stirred in heptane, filtered and dried. The solid was
recri styakieh 2eghI4 GTChBRI-BRG Y 4-Hlto-BRGiEAdNY IncaRgtate (2 m) to provide 815
ng (12 % of the title conpdound as a White solid. M5(me): 298.9 (MH. 10
Exanple B.2 P ation of

2- Met hoxy- 6- | sul fanyl-4-trifluoromethyl-benzoic acid 0 o In
anal ogy to the[procedure described for the synthesis of exanple B.1, the
title co € 15 prepared from 2-net hoxy-4-(trifl uoromethyl)benzoic
aci & (co rcialg- and di methyl di sul fide. Exanple B.3 Preparation of

2- Cycl opropyl-4-trifluoronethyl-benzoic acid 20 %% ste% 1 )
2- Br ond-o4 utfqmﬂfrlar{é@%ma@lh)z{ﬁh@r%cérlatrﬂ@t:qhyl-b@@ﬁ@r( A% 383650t 8h0oE ip g

(7.434 - = - £4Af |- ' ' ; .99 in 20
i OVF 2dpafts RO TR 12 4 SN AR i Bhi R S ARGt
pot assiA+2i CHidreaaioa mirthr&%ds stirrddBov@Rignmap kgonmeintpelatiediileed detheifitratee was
stirred overni ght under 25 nitrogen. The m xture S poured intg ter (300
m). THeSggseaNy %0391@% s g GRS 1P yagony he al\@g? Rfadugbwss I@Wfﬁ\é?"‘.’“hrhe
comty NG PRILAGIRNEL SRl ech QHES o PBRUAR PbEAL By IdelI 65 A9 tfovide
2010/ 086251PCT/ EP2010 %5 51 -54-"concentrated i n“vacuo. The crude oIl was
puri fi &80amg @5|%ref theltitl¢ Ebmpmind asepolmksetihyl acetate 0 to 10 %9 to provide
1.75 g (83 %9 of the title conmpound as an orange oil. b) step 2:

2- Cycl opropyl-4-trifluoronethyl-benzoic acid nmethyl ester 5 To a solution
of 400 pyGteh b: AbS-MIChbrepRERMOL-Arckityil 5L iieb Pimifan-2paRzoi ¢ acid methyl ester,
146 nmg (1.696 mml) cyclopropyl boronic acid, 1.21g (4.946 mmol)

Ysphat e nonohydrate, 40.9 ng (0.2141 mol ) tricycl ohexyl

ol uene and 0.3 ml water under nitrogen at room

as added 15.9 ng (0.0707 nmol) pall adium acetate. The 10

m xture Was $tjFPed in a 100 C oil bath for 4 hours and overnight at room

t enper gt ler nitrogen. The m xture was cooled to roomtenperature.
Wat er was added and the m xture extracted with ethyl acetate. The organic

laypy Wasa warldedo@n&Bpdthiube St ofdibl &d(1098 maRH HEM SRt @1 % i wefepdnand
concentrated in vacuo. The crude conpound urified on silica gel

was
(El uentm! digsnaves eddad 14 cd((b40 omad) tomedehysicdpdVs tewgenalrgpviva (copthefmiche
title ‘%94&%81%5“ q‘hg %i%ufl‘eSstegtirpe\é’ Q1 % 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

phosphi ne in
t enper atur e

mixture was stirred at 65 °C for 6 h. The mixture was cooled to room temperature, cthyl acetate
20 and a saturated NaCl solution were added. Aqueous phase was extracted 2 times with ethyl
acetate. Combined organic phases were washed with a saturated NaCl solution, dried over
sodium sulfate and concentrated in vacuo. The crude product was purified with flash column
chromatography on silica gel (Eluent: Heptane/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



c) step 3: 2-Cyclopropyl-4-trifluoronethyl-benzoic acid To a suspension
of 485 ng (1.986 mmol ) 2-cycl opropyl-4-trifluoronethyl-benzoic acid nethyl
20 ester w0 2810mM8625 hanol at roomtenperature, was addedPCTHP20M0/06B5072
mmol ) 2N NaCH. The mi xture was heated in a 80 C oil bath for 30 m nutes.
The sol ution was cooled to roomtenper-3d$ure and the et hanol was evapor at ed.
The residue was diluted with water, acidified wwth 2N HClto pH 2 and

di chl orcpstep Bare-nAsiad 848-.chbie paciide tendpiiagepanisn-2xheact ed twice with

di chl oronet hane. The conbi ned organi ¢ phases were dried over sodium

sul fate, filyersd.and 25 concentrated in vacuo. The crude product was
purified on silica gel (Eluent: Heptane/ethyl acetate O to 100 %9 to
provi de~Q-197g (27 % of the title conpound as a light yellow solid.

M5(m e): |229. OH{ M H WD 2010/ 086251PCT/ EP2010/ 050551 -55- Exanple B.4
Prepar &’ orf of 5-Trifluoronethyl - biphenyl 2- carboxylic acid A m xture of

300 0.9 2- 4-t

Sa507- Anpitighd spe 98 gy S hERPBR R B R G 2089 ol
sodi UmOCS%ﬁlQﬁ@:?én@ v Add&d ¥ mMINHE 1044 280w (4. Rafhllnaglzﬁm AREtrat eniktardwas M
water was stirred at roomtenperature for 48 hours. The m xture was

filter etirraghdt rop® tepereare foxadd maipiigs.f T hednixfurh w3y fi %ﬁ@@nd Theefiliraterwigsagidisd

e e R T U
brown si@dalitt. TNSOdag)c: 1a3?e64va9 sépdrdtcd addthExainqoue 135e5w5’§ epaicaidit@iveafith ethyl
2- Isopropoxy 4 trifluoronethyl-benzoic acid To _a solution of 500

(2. 271 2aefaic) The eppabinsd exdractsiwarg drighetdyedisesadpie. Bberad Apd pypcesated | m15 ( CAS:
345- 28-
et phonapust oTAl: 88 fel83 o1TB ol A PEARANAN (S0SaKORiIC WL MS@HE: TO) o

added dMipwi se a solution of 575.2 ng (2.498 mol ) di-tert-butyl

azodi carboxylate in 1 m tetrahydrofuran. The reaction m xture was all owed

to warmto roomtenperature and stirred for 1,5 hours. 8 m (15.9 nmml) 2N

NaCH v sapdesh aneb Eh:4-BaGhION A LG iR YRR at 80 C for 5 hours. The

20 reaction mxture extracted twce with 5 mi ether. The aqueous |ayer was
aci di f iTech simadepf 2@ mgldf1484 a:Im)d)lD thmtlh OénﬂlTHrleas addetlidoopwise pbdlationhies9

resultin at e was f| d and vacu 0 Rro i.de (y:
7608 oyt aht et Rntsor i Moy S el S e
Exarpl Qo&n@erﬁ@?ﬁt@fka Taé h@xtulf was refluxed for 30 minutes. The rmxture was cooled in an ice

2- Met hoxy- 6 nethylsulfang664 trifluoromethyl -benzoyl chloride

2010/ 0%stsmiancErRd tarcf8b55ith 20 ghwater, 28 uid N#QH@fld ﬁmﬁﬂ@/ 0@l 1*911%15&1)/1
2- et h%?%ta m‘?@tapgf&f "’the%ﬂ ufﬁ or | ftérgc? rI?(Pﬁt I}ﬂtratggv%é%%e%&htg quxaf%nB to pr%v and

140 ul hi'onyl c de Th
oi | batdiy th@(864ohoftiths titl¥lRempolntesta suks ldse oL (hfR): \/zaz6mo(MH+pr ow de t he t| tle
conpound. Exanple B.7 Preparation of

2-Ethyl -4, 6-bis-trifluoronethyl-benzoyl chloride
20 Example A.7

Preparation of rac-3-(4-Methoxy-phenyl)-1-methyl-piperidin-3-ylamine

O/

NH,

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

O/



F a) step 1. 2-Ethyl-4,6-bis-trifluoronethyl-benzoic acid F 10 HO In
anal ogy to the procedure described for the synthesis of exanple B.1, the
title conpounth/ogexsiprepared from 2, 4-bi s-trifl uoronet hyPChar2@iom5esi d
(comrercial) and ethyliodide. Exanple B.8 15Preparation of

2-Di fl uor onet hoxy-4-trifluoronethyl -beR%oic acid a) step 1

2-Di fl uoronet hoxy-4-trifluoronethyl -benzoic acid nethyl ester F OF WO
2010/ 086253 (bbd By A BMAR0S Al (3.%rg. Thera. 202Ut 06 NInQf ldRvasgddell stédessinelly)
2-hydrox¥-4-trifluoronethyl-benzoic aci d nethJ ester (CAS: 345-28-8) in 5
m N, NSV g QA Barmahifdedbas. 24ddng e APenmola(Digutdlabesphired2s ng (3. 407
mol ) j (aHab Lavs j P 2.725
A S A T S L S
oi | batahd 740 ni2A3WSGmsmo 4Vadbmpa@sude,eltShyl ofddkiEaind fiwmtle 686 dexl(3. 9B6emmp hari ¢
phase was shed 3 tinmes with water. The organi c phase was dried qver

S odi UMY ACRITOpFYELs WareaersexRua Attt Che Py ﬁﬂaresrveﬁﬂr%'w@éqr}ﬁlnafre t he
title GERRRRMREhRREcRh khetldsk Wik plc¥B i 45R A& §iNBatRaX50 St &R VrkdaCK khigny
further purification. 10 b) step 2:

2- Di f | tienparetuhooserighty The teeetamembnpire yers zodled sxrapm tenparitegyanda sahwated

d i bed, f h hesi s ,of le B.3 3 the. titl
P onpount i SoRFBE R AR RIS Bn SR B s bRyt Bk aci o
et hyl ae&h@rand VSOBIRY orgdaft: phatddhidre ZaExNPiiebBad all eRaeaditedindfacuo. The

2-Pyrrolidin-1-yl1-4-tritluoronethyl-benzoic acid a)‘steg 1:
2- PY r srydginoducy wag perifigd wibh Jae sopmp ebrpaiatosenhy apesilispgebdileent: 20 To 30 ny

(0.031 3709 - o - -

5. (a1 cy SRV DROEE Kb RERy A SIB ) of Ut ssamyo g serange of-
phosphate tribasic under argon at roomtenperature, was added a sol ution of
105.2 ul (1.272 m k% pyrrolidine in 5.5 nm. toluene dry, followed by 300 ng
(1.06 mstep 2otagrdsisMethoxymhgaylysdanethyl-niperdngd-damiicnet hyl ester (CAS:

328- 89 r [ ' : Y/ igh . Xt ure
wes. conl B B S S Sl B Ao ™ The
susifensoopowabwhs prepared frofhecHi- (4t Mathexyvpbergdné-artta-batgdce heid nwihyl ester.

2010/ 0 1PCT/ER 050551 -58- vacuo. The residue was purified on silica
(EIuenggéﬁgﬁf§ﬁgﬁéghgb'acetate O to 10% to provide 88 ng (30.4 9% of the
title conpound as an orange oil. Myghfphe A4-3 (M+0. b) step 2
2-Pyrrolidin-1-yl-4-trifluoronethyl-benzoic acid 5 In anal ogy to the

pr ocedur ePdepseatibedf fasrS-Fhwreylinmeshyksl'of ,S5&'atepiaby r@? Hsl2 3] bapyriidiny k-3 '+ e
conpound was prepared from 2-pyrrolidjn-1-y1-4-trifluoronethyl-benzoic acid
methyl ester. M5(me): 258.0 (MH . EXHBfe B. 10 Preparation of

2- Cycl ohexyl1-4-trifl uoronet hyl - benzoic id

X

~N

NH,

20
In analogy to the procedure described for the synthesis of example A.7 (steps: 1-2), the title

compound was prepared from methyl 4-nitrobutyrate and 2-bromo-5-fluoropyridine. MS (m/e):
210.2 (MH+).
Example A.9
25 Preparation of rac-5-Fluoro-1-methyl-3-phenyl-piperidin-3-ylamine



10 HO a) step 1: 2-lodo-4-trifluoromethyl-benzoic acid nethyl ester

In anal ogy to the procedure described for the synthesis of exanple B. 3,
step 1 thwotntlmsezsonpound 15 was prepared from PCT/EP2010/050551
2-i10do-4-trifluoronethyl-benzoic acid (CAS: 54507-44-7). b) step 2:

2- Cycl ohexyl-4-trifluoronethyl - benzoi e3&cid nmethyl ester To a solution of
300 nmg (0.909 mmol ) 2-iodo-4-trifluoronethyl-benzoic acid nethyl ester,
14.4 20 nmg (0.0455 muol ) Pd(dppf) Cl2 apex10.6 ng (0.0545 nmmol ) copper (1)
iodide in THF (5nl) was added at room erature 2.73 m (1.364 mol)

cycl ohexyl zinc brom de (0.5M. The m X w7 was stirred for 3 hours. Then it
was heated to 50 C and stirred for\4 hodr s and at room tenperature over

ni ght. The m xture was concentrated 'n viaewo and di ssol ved in ethyl
acetate. Then it was washed tw ce w a 1IN HC1l solution, twice with a
saturated sodi um bi carbonate WO 2010/ D86251PCT/ EP2010/ 050551 -59- sol ution
and once with brine. The organic |ayer was dried over sodiumsulfate,
filtereis@pd: gRNCRRINERLaHrb F-MREVOpipdiEn2esicdue was purified on silica
(Eluent: heptane / ethyl acetate O to 20 %9 to provide 176 ng (68 % of the
title conpouidNas a light yellow oil. M5(me): 286 (MH). 5 c) step 3:

2- Cycl ohexyl rifluoronethyl-benzoic acid In analogy to the procedure
descri beg-faf the synthesis of exanple B.3, step 3 the title conpound was
prepar ed [f ramiy2- cycl ohexyl1-4-trifluoromethyl - benzoic acid nethyl ester.

M5( m e)Q 1Q(MH) 10Exarrp|e B.11 Preparation of

2- | t fl t h d | t h

o 0% ec AP AL e hroctfire Aeelbid RERSGHRSR 2hprannie o6 (¥R PAEe pound

was 515 caﬁ@aaﬁ@&}ai% Paréd ﬁ@ﬂpm&oﬁl&thfyl vaRRetdws -drenzal e M (i cirebyl (Vg gr  and
r

cycl opentyl zinc om de foll owed by saponification wth sodi um hydroxi de.

M5(nmfe): 257.0 (N?H) Exanple B. 12 Preparatlon of

In anal ogy to the
.10, the title conpound
om 2-io0do-4-trifluoronethyl-benzoic acid nethyl ester and
cycl obut yl brom de foll owed by saponification with sodi um hydroxi de.
MB( T e) <. MH WO 2010/ 086251PCT/ EP2010/ 050551 - 60- Exanple B.13
Pr epar at fion -ﬁ -1 sopropyl -4-trifluoronethyl -benzoic acid 5 I n anal ogy
¢dyre described for the synthesis of exanple B.10, the title
as prepared from 2-iodo-4-trifluoronethyl-benzoic acid nethyl
ester and 2-propyl zinc bronm de foll owed by saponification with sodi um
hydr oxiTobea sol@ioml of)78.492810.05§ Mrké)]) ExsppdpylaBoind in 2 ml THF were added 347 ul (0.555

10  mmol) 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 100 mg (0.427 mmol) rac-1-methyl-5-nitro-5-

was prepared

phenyl-piperidin-2-one in 1ml THF was added dropwise. The brown solution was stirred at
=70 °C for 45 minutes. A solution of 180 mg (0.555 mmol) N-fluorobenzenesulphonimide in 1
ml THF was added dropwise. The mixture was stirred at -70 °C for 1.5 hour, quenched with 2 ml
15 ofa20 % NH4CI solution and allowed to warm to room temperature. Water and ethyl acetate
were added. The aqueous layer was extracted twice 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/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-5-phenyl-piperidin-2-one




10Preparation of 2,6-D nethoxy-4-trifluoronethyl-benzoic acid HOO 1 00 F
To a solution of sodium hydroxide (5.66 g ,141.4 mmol) in 33 mM water and
33 nl et AaAb1B62S0OM t enper at ur e under nitrogen, was a®d&EmP2010/050551

2, 6-di met hoxy-4-trifluoronethyl -benzonitrile (CAS: 51271-36-4) (3.27 g,
14.14 mol ). The reaction mixture was -Bkated in a 90C oil bath for 15 37
hours. The reaction m xture was cooled to roomtenperature and 130 m water
was added. Theproduct was collected by filtration and dried to provide
-white solid. To a solution of nitrosylsulfuric acid (15.6
in 9.5 mM water at OC under nitrogen, was added dropw se a
suspen5|mn ghnihe previously obtained material in 19 m dichl oronet hane.
mxture was stirred at 0 C for 4.5 h. The reaction m xture was
poured ovef ice and 20 extracted wth dichloronethane. The conbi ned organic
| ayers were dried over Na2SO4, filtered and dried to provide 1.51 g of

pr oductTo afpdutapudddsng s mew Dfrat-8 etumdo-d rdethinleS -nhia-&-pheayil-ghipwaid ind2-osdl itt o

provid : oRroduct . t atc rovi de 2. (93.7
55 Cor it [P o obrsBR A R e MR BORa i ) SH8M P Ml o

B. 15 23RaeRatiyalid @ a@hosphere at 0 °C for 2 hours. The mixture was filtered and the catalyst was

2- Met hoxy-6-(2,2,2-trifluoro-ethoxy)-4-trifluoronethyl-benzoic acid WO
2010 omg@@m Eiblf@ Tor Oore vas gancentzyted eyscyo to provide 48 mg (99 %) of the title

2- Met hox |Ie 10+ O To a solution of 3
g (11. %8%%8%‘% &Szao%g%éu nMW sl t ri @//%Po?g?rét Dbenzoni trile (CAS. 35213-02-6)
5in 30 mM nethanol at OC under nitrogen, mas added 2.3 m (11.49 mmol) of
a 5NIsod|un1nethOX|de in nethanol The reactlon m xture was stirred at 0C
for 1, 5)EEHASI ! 3l YRIMRY for 60 nminutes and the

roduct : silica
FEIueng eﬂ%gﬁgﬁ %m%bg%%?g%gﬂ)ﬂﬁnsgg{gg%{§£%$%V|de@%¥%4 ﬁ%%%@% of the
titlce @nnmowmﬂwasmapMB@ﬁbnmmbbeMnmo{%ﬂmnmaqm¢msté@h&ndpqmmdnpzone

;-ggfBgﬁ%@8%§%géé%hGB%%Sggzohﬁ;P?xy)-4-trifIuoronethyl-benzonitriIe To

2-met hoxy-6-nitro-4-trifluoronethyl-benzonitrile in 2.4 m
2,2,2-trifluoroethanol under argon at 0C was added dropw se a sol ution of
81.3 ng (1.246 nnDI) potassiun1hydEthnbz$ﬂ0600 ul water. The mi xture was

refluxed fog 2 da dto re and. poured into ice
Sater . ThRrénatiieh hESE AR piro e PRSP EhA e S int o
provide 112 ng (47% of the title conpo as a white solid. M5(me): 317.2
(MtH). c) step 3:

2- Met hoxy-6-(2,2,2-trifluoro-ethoxy
anal ogy to the procedure described f
title conpound was prepared from

2- met hoxy-6-(2,2,2-trifluoro-ethoxy)-4-trifluoromethyl-benzonitrile.
M5(me): 316.9 (hﬁkb WO 2010/ 086251PCY/ EP2010/ 050551 - 62- Exanpl e B. 16
Preparation of 2-Ethyl-3-nethyl-4-triflaqronethyl- benzoyl chloride 5 a)
step 1:

| uor onet hyl - benzoic acid 20 In
,synthesis of exanple B.14, the

D)

ohe4, 5- di hydr o- oxazol e

To a solution of 118 ul (0.833mmol) diisopropylamine in 3 ml THF were added 520 ul (0.833
mmol) of'a 1.6M n-BuLi solution in hexane at -5 °C. The solution was stirred for 15 minutes at 0
20  °C and then cooled to -70 °C. A solution of 150 mg (0.641 mmol) rac-1-methyl-5-nitro-5-
phenyl-piperidin-2-one (example A.9, step 1) in 1.5 ml THF was added dropwise. The brown
solution was stirred at -70 °C for 45 minutes. 517 mg (1.282 mmol) (oxodiperoxy(pyridine) (1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone)molybdenum(I'V)) were added portionwise at -70



To a solution of 24.98 g (113 nmmol) 4-(trifluoronethyl)-2-methoxy-benzoic
acid in 220 m toluene were added 82 m (1.13 nol) thionyl chloride and 5
dr ops di nEOlgl0fess2sm de. The m xture was heated to 80C POT/EPR010/DHEHL t he
reaction m xture was concentrated at 50 C/ 10 nbar. 10 The remai ning acid
chloride, 27.9 g of a light yellow |igd?d, was dissolved in 160 m

di chl oronet hane, cooled to O C and a solution of 20.34 g (228 mmol)

2- am noC2The tigthirrepanirttd at -70rr(60r Mhodi ofd taeoakiveane vadead 0°Thafied Xhalre was
allowed to stir at anbient tenperature for 16 h. The off-white suspension

was di 2P el hemmxines was aymehedgiithds phefsesapialsd salden ahsedivresyfigatidcphase
extrac J ] I J % wer e
i cd_ cor SR Ml e A el W e AR VB o

N (2- legohboxy-otgabidliapet mele dtidayd vier Sodmeh sobfate Afltaréd dndoconeeretand inbeamaithde, a
l'ight yel] ow oil di ssol ved in 2 m di chl oronet h ,and coaled to 0 C
Therd 2P Ve RO S Sy I AP0 608G (P d0s 58 TARACR R ime

resul ticagod)iodhte MR dodMostd 4 & ABnYrbWh 8Fl, RiS(Ary BNt HaARgrature for 16 h.
Then the pH was adjusted to 10 by addition of saturated aqueous Na2CO3 20
sol ution. The aqueous | ayer was separated and extracted 3 tines with

eLhyd \elber . 8 ) ni Co _rewashed twice with
bri ne, “dfTed over Na2Se* >d~and cohcer o-provide the title

M5(nme): 274 {MtH ). b) step 2:

2- (2- Meg hox -met hyl-4-trifl uoronet hyl - phenyl) -4, 4-di net hyl - 4, 5- di hydr o- ox
azole OVYF TWP“2010/ 086251PCT/ EP2010/ 050551 -63- To a sol ution of 5.465 g
(20 M7 (&= et hoxy-4-trifluoronethyl - phenyl) -4, 4-di net hyl-4, 5-

di hydro-ox&zole in 60 mM dry THF were added at < -60 C 11.0 m (22 nmol)
lithium qITi sopropyl am de solution 2Min THF/ heptanes /ethyl benzene and the
m xture_Stirred for 1.5 h at <-60 C. To the resulting dark brown sol ution
were added 2.5 ml (40 mmol ) i odonethane drop 5 wi se over 10 mn

( extt hdormsolutiin of 504@ (€)2. md reediydiaxy-1I-imgtityl-Hrrower- Ssicoy Fonerdis-2sarierandd  at

- 50 f 2.5 uenched wit.h (N . NEMC1 sol ut,i a xtracted
Shr e oAb afie SHE GREREP s bR ey S Al 2 FRRERRT
washed cBoravnéthymnbthel ethlér a8 ool Rimp¥eed @A ftbi 1 heurethe 308 ti6N JROhadt&dlin 2/60W2 ¢
yell ow solid: which was purified by flash-chromatography on silica gel with
hept an@ildnth Br 28 heorsof pomtursvers cogleditnropmiteRmstaiwe/ Hcdrp-3gomed N-sthybo i n
%R/IJ—IO & r'i?és/ﬂ[rglgyléﬁﬁleta'na |2§ u?mﬁﬂﬁkq) aﬁo%nlle'tl%h tme\(l%ll leﬁlvé[r Welre acﬁ@&.@l@rﬁixaﬁg Whe
2- (5 Ethbytkd 3 160 Y bildathr fot U housnBhdydivann eny t9maeked-idivamibh¥he dshlud way tiken 0xaz
ole To.a cool ed solution of 355 (1.17, mol)

2- (2- et A )‘(&/@C@taﬁ%tmi‘? ixture es w@;l{éﬁ@ppﬁ,wnb H@tﬁ;.ﬂ“he aagieous layer was extracted once

4, 4-di %jélhé{ﬁ%l‘hcéth@ ﬁﬂgé&hﬁﬁ@% 9>Lt1p‘ac.{sr\xfﬁe Qkied B'Eer%&ﬁnﬁﬁ%iﬁf&, ﬁher%fi 10§ drop-wi se
over 20 mn 2.35 m (4.7 mol) 2M et hyl magnesi um chl oride solution in THF.
The r esohtantrgtednowacusolbk ¢rode whsvas punfieghomsilieanixl éRluctte Mepraat/athel dastatd 6,

and ot 300 Col § ARBECIHBE (5 11 of BTGP gIPoHRt Ry SaBNet T VBB EhAB R

or gani gvahases were washed three times with brine, dried over Na2SO4,

filtered and evaporated. 20

2-(2-Ethyl -3-methyl-4-trifluoronethyl-phenyl)-4, 4-di et hyl - 4, 5- di hydr o- oxaz

ol e was, obt gi ned. as ..veLl ow oil: NS (1 SP),: %8 1 . d) step 4:

2-(2-Ef'vef“r” . ‘ U STEE y ey a3 =84 fetftyl - 4, 5- di hydro- o

xazol -3- iu Qide 25 To a solution of 837 ng (2.9 nmol)

2-(2-ethyl- yhyl-4-trifl uoronethyl-phenyl)-4, 4-

di mret hyl- 4 di hydr o-oxazole in 8 m nitronethane were added 1.47 m (23.5

mmol ) methyl h@di de and the m xture heated in a sealed tube to 70C for 18h.
df~s0l ution was diluted wth tert-butyl nethyl ether, the suspension

filtered ahd the precipitate washed with tert-butyl WO

2010/ 086251PCT/ EP2010/ 050551 -64- methyl ether and dri ed.

2-(2-Etbyl -3-nmethyl-4-trifluoromethyl-phenyl)-3,4,4-trinethyl-4,5-

di hydr o- oxazol -3-ium i odi de was obtai ned as col ourless solid: M5 (ISP)

300.1 (Me) step 5: 2-Ethyl-3-nmethyl-4-trifluoronethyl-benzoic acid 5 HO

A solution of 960 nmg (2.25 mmol)

2-(2-ethyl-3-methyl-4-trifluoronethyl-phenyl)-3, 4, 4-

trimethyl-4,5-di hydro-oxazol-3-iumiodide in 10 mM MOH and 5 M 20% NaCOH

was heated to 70 C for 17h The yell ow sol ution was cooled to rt, MOH

distilled off, the residue acidified with conc. HClto pH 1 and extracted

three tinmes with tert-butyl nethyl ether. The conbi ned 10 organi c phases

1 A= A o I

V




15 In anal ogy to the procedure described for the synthesis of exanple B.6,
the title conpound was prepared from

2- Et hyl - 3wvoebtwmBe2s1t ri f | uor omet hyl - benzoi ¢ aci d. Exanpl @ CTEP2010/050551
Preparation of

N- (1, 6- Di met hy1- 3- phenyl - pi peri di n- 3- y33}~ 2- net hoxy- 6- net hyl sul f any1- 4-
20trifl uoronet hyl -benzam de a) step 1:

( 3- Hydnexyald: mtthybmpémya&scﬂibédlwﬁwyb&fm@ oﬁeiednﬁl€M9 utpy] 3)e&ieett1e V\D
2010/ 086251PCT/ EP2010/ 050551 - 65- a solution of

mol ) gozrsﬁewywmrﬁmr@q ﬁeréﬁérm%@BW?té?W'l H@&@f -80ig5 R@ani mpﬁﬂ(:b@ ?m
di chl or g %ﬁ Hogen at roomtenperature, was added 3.24 ni
(23. 27 mml mne The reaction m xture was cooled to OC and a
sol ution of 5 13 g (23 27 mmol) di- 5 tert-butyl dicarbonate in 5 nl

di ch] orone added dro WISt. hr actl on e was stirred at

e LU e
r oo t A28 "800, ‘!L S o t ed SOl Ut| on Of

sodi umiRiyg d@%&%@ protB&ure® Eigs%ﬁbéd fo@(l‘i‘er sy‘ﬂﬁl%sfé' "o¥ €Qan%4@ .6 Ps@éﬁd Jstﬂeftﬁ‘fee
filtered and ‘concentrated in vacuo. The residue was purif on silica
( El uentcompemchwes premrh@' lfroat:let:étaammo{%mmowm@tbow-dwn@byl?ﬁ Bhfgly( gipetiglingd- t he
title co ess oil. M5(me): 204.3 (MtH). 10 b) step2:
(3- Broﬁ@nﬂﬂﬁg?@i%ﬁgéb nethyl-carbanic acid tert-butyl ester Oy 0 NBr To
a solution of 1 g (4. 919 mol ) (3- hydroxy- 1- et hyl - propyl) - net hyl - car banmi ¢
acid tert-butyl 15 ester in 12.5 m dichl oronet hane under nitrogen at 0C,
wasldded 1.46 g (5.411 mol) tri pBesspplehdbdphi ne, foll owed by a sol ution of
1.79 g (5.411 NG r i t hane. The
reaction i xt u?‘;"l&léegﬁ-aﬂ{tfo?lr 1 G AR R ey Polfler 3 BRIR' 70T
suspensi on was concentrat ed |n vacuo. residue was purified on silica
(Eluent: heptane / ethyl acetate O to to provide 0.74 g (57 %9 of the
title conpound as a colorless oil. 20 Me): 210.1 (M56). c) step3:
thhyl-(1-nethy1-4-nitro-4-pheny|-bq% g@(banic acid tert-butyl ester WO
2010/ 086251PCT/ EP2010/ 050551 - 66- 8C solution of 304 ny (2.219
nmol ) nitronet hyl - benzene (CAS. 622-

4) in 5 nl tetrahydrofuran over

mol - si eve and 1. H A a added dropwise 2.91 m (4.654 nol) n- BuLi
(1.6 MELH e SR -4 5NH9 QU ESS®Tsol ution of 590.7 ng (2.219
mol ) ( 5 brorm | - met hyI propyl) rret hyl -carbam c acid tert-butyl ester in

‘ aﬁydrofuran over nol-sieve was added dropw se. After 1 hour at
-78C, thg nededion mxture was allowed to warmup slowy, during 2 hours,
to -15C_i{The m xture was then cooled again to -78C and quenched with 0.75
m of dcetic acid, then with 13 m saturated ammoni um chloride. Back to

r 0018 t et 3t tgg%mt@% mﬂ&smw&%msﬁ&@im@s 1981 )wh § Bl tert-

et hyl acetate. The conbined 10 organic’layers were dried over sodium

sul f at dutahp] anslrGH whd>S &/oh@@mttmmp lannnmumdlydmer @snﬁh@om@rrp@dr of40e€ on

sil ca El / eth
o:‘ !the |?lf{(g({1egoln%be I%L@@?smgm 0 8tPV asC§ %tlel @N@Xt t/ Eﬁl d)dTg)(rgm
Met hyl hodrsieé¥ikitdd With atcd-apd eﬂydctéziwvyﬂmgmaa@uel She coﬂnlam@m @k@&ys eret he

procedure described for the synthesis of exanple A 22, stef) , the title
conpounshetswih bpae.clicel pyer sodium sulfate, filtered and evaporated. "The title cornpound was

Met Wyl t: h 4+ ry ester.
I\/B(irrq/ )%gai%% QX%R}%%W@ °‘§’t°21 WQETEHB%%/{ %@; ni t@ﬁ gklé%é f |per| di ne

WO 201QW8B2&1P€FIY)EPHE)W 050551 67- To a suspension of 138 ng (0.621 nmol)
Met hyl - (1- met hyl - 4-ni tro-4-phenyl -butyl)-amne in 2.2 m di oxane under

argon at roomtenperature, was added 49.8 ul (0.683 mml) formal dehyde (37%
in wat g kep POE - é&HBﬁeM@SI Iﬁ&h{,lr@qltﬁ)tpﬁ)&qﬁhtzeémerature for 30 mnutes and
then at " 65C 1Tor 4,5 hours. The mxture was cooled to roomtenperature and
diluted wt hyI acet ate. Sodi um

0

N N
\

O



5 sulfate was added. The mi xture was filtered and the filtrate was
concentrated in vacuo. The residue was purified on silica (Eluent: heptane
/ ethyl awetatos®sto 20 % to provide 76 ng (52 % of tRETHEPRIW/OSBSIPoUnd as
a colorless oil. M5(mle): 235.3 (MtH). f) stepé6:

1, 6- Di met hy1- 3- phenyl - pi peri din-3-yl armB$e 10 In analogy to the procedure
described for the synthesis of exanple A 17, step 4, the title conpound was
E)r eEDar a@d 4.2? (18 2 nlhatetdoyil e yrldtick yio4-hitfhbiitytic pdif edditighil Reter Wieradddd 4.360 mi3

MtH) . 15 g) step7: . o )

N- (1, 6B -AdtA9L 13- %Hgﬂfgihylbwéwsir&rm 343310 anchihg aiytuge bt 490 arfgnd 4-
triflugy i e
Syt oo & of TAisansl S ATSHE o LR B, (LheRLRE Rt LRoHRAE s oLkl

1, 6-Di rmlshlgailsfﬁﬁrpchemydqu armalnaacgehe@ulylhand merlﬁerﬂbfﬂmﬁ-ﬁmamatﬁgwhhyvﬁmwl fanyl 4-

t d i f :J%} ient @}lhi{g%%tza}%énl ngf)l |7(5) % et yf aceta%) 2. SP g 6031) title co (m nd W4é?63 1sola£elghés )

N((3R%oﬁ>§a):ssjmﬁm<m)hyao Auphgny! - piperi din-3-y1)-2-ethyl -
trifluoromethyl-benzam de WO 2010/086251PCT/EP2010/050551

-68- In analogy to the procedure descrlbed for the synthesis of exanple 1,
the tit ST

(3RS, 5SRy =1 : 1 e arm ne (Exanple A 20) and 2-
Et hyl- 4- tr uoronethyl ben20|c aC|d (CAS 854531 63-8). M5(me): 405.4
(MtH). 5 i ption of active exanples: Exanpl e
1

rac- 2- CANO6Pg—NH,( 1- net hy1- 3- phenyl - pi peri di n-3-y1)-3-tri fl uoronet hyl - benzam
de To glution of 33 ng (0.144 mmol) 2-chloro-3-(trifluoromethyl)benzoic
acid (conner0|al) 75 10 ng (0.197 mol) HATU and 90 ul (0.524 mmmol)
N-efgy e d M[&Ms@mrﬁ%@' (] %l)(r&@@)cy‘é@ﬁe}%qqeﬁeﬁh IiQJn‘rﬁfd ﬁ@eﬁﬂmziﬁoﬁ@m(fpml?’l
nmol ) rac-1-nmeth phenyl - pi peridin-3-yl'am ne (Exanple A. 1) in DWF (0.25
m) . Thn@etlmn;@ﬂ wmee aAidgd 800 mgefdetéianmonktebm?ethanuxtgref sirreg 2ndenar kydrages sol vent
was re ved acuo. The res dIS n ceta

sol uti gﬁ eI\'ﬁaaS H%%na R egsure flﬁ& gv@%mgeli \fOI‘CE tlhours t}‘¥1 i1} ﬁlgtrg%fttlgoémx%re

car bonais fHetddt th@ugh AEcane pad) $hd lﬁwpna"@am@.l&de%itm ﬁ@ﬂﬁdommh@\ﬁ&meet hyl
acetate. The conbined extracts were dried over sodiumsulfate, filtered and
concentV et i Sddeg btle qerapeyndaectp pbigined anaelopiless pilerhiehwas pied avigeut

(El etate O to 100 %9 to provide 27 ng (52 %9 of the
ttls ?“rlﬁg‘ﬁ% r}gfs&ltﬁh‘?a‘t ‘vellowoil. M8 (me): MS(me): 397.2 (M+H) 20 In
anal ogy to Exanple 1, conpounds 2 to 15 of the followi ng table were
prepargo 2ron1th- o|oer|d|ne derivatives: Exanple No.
St r uct sre=8yste f : ¥

To 2.06 ml of a 2.5M lithium aluminium hydride solution in tetrahydrofuran cooled to 0 °C was

added dropwise a solution of 452 mg (2.15 mmol) rac-5-amino-5-cyclohexyl-1-methyl-
20 piperidin-2-one in 6 ml tetrahydrofuran. Then the solution was heated to 65 °C for 1 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 obtained 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
0]



found (M#) 2 0O F 40 F F rac-N-(1-Methyl-3 - phenyl - pi peri di n- 3-
yl)-2,4-bis- trifluoronethyl- benzam de rac-1-Methyl-3-p henyl -

pi peri di rwB-29106208625¢ (Exanple A 1) and 2,4- trifluoronmet RCI/HPRGI0OOMSSIC (Y )
acid (comrercial) 431.3 WD 2010/ 086251PCT/ EP2010/ 050551 -69- 3 0o HOOl1l Br
F rac-2-Brono-N-(1- net hyl - 3-phenyl - p3%fp eridin-3 -y1)-4- trifluoronethyl-
benzam de rac-1- Met hyl-3-p henyl - piperidin-3-ylamne (Exanple A 1) and 2-
Bronmo-4-trifluoromethyl- benzoic acid (CAS: 328- 89-2) 441.2

a) step 1: 4-Nitromethyl-tetrahydro-pyran
O

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 at ambient temperature 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-Methyl-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

\d
2HCI
a) step 1: rac-3-Isocyanato-3-methyl-piperidine-1-carboxylic acid tert-butyl ester

0O O
///
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 8 ml toluene was added at ambient temperature 0.42 ml (3.0

mmol) triethylamine. To the resulting solution was added under stirring 0.72 ml (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



4 10 o 40 rac-2-Ethyl-N(21- nethyl-3-phenyl- pip eridin-3 -yl)-4-
trifluoronethyl- benzam de rac-1-Met hyl-3-phenyl - piperidin-3-ylamne
(Exanpl e WwODRp10z086k52- Et hyl -4-trifl uoronet hyl - benzoi c a®Ca/EPGAB050551
854531-63-8) 391.2 5 -N -NT Fr ,  F - -- - FH r OF rac-2-Fluoro-N(1-
met hyl - 3- phenyl - piperidin-3-y1)-4,6- -Bés-trifluoronethyl- benzani de

rac- 1- Met hyl- 3- phenyl - pi peridin-3-ylam ne (Exanple A 1) and 2- fluoro-4, 6-
bi s(t r ickhpoeditodertatitchenpound aas dbtamodaesigihdly )ycldhd ozl vhickwas fsdd vdithout

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

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

Ao
Rane

To a solution of 812 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 % cthyl acetate then with
ethyl acetate/MeOH 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-ylamine 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 THEF. 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 ether, dried
over sodium sulfate, filtered and acidified with 2N HCIl in diethyl ether. Evaporation provided
210 mg of the title compound as a colourless semisolid. MS(m/e): 129.3 (M+H).

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

=z

NH



ci rac-2-Chloro-N-(1- nethyl-3-phenyl- piperidin-3-yl)-4,6-
bis-trifluoronethyl- benzam de rac-1- Met hyl- 3-phenyl - pi peridin-3-yl am ne
( Exanpl e wOD2p10z086k52- chl oro-4, 6- bis(trifluoronet hyl) beRe®IEP2@0i080551
(comrercial) 465.1 7 U U U \ 0. oL zi //-- | rac-2-Bronp-6-
met hoxy- N-(1- nethyl -3 -phenyl - piperi-d7n-3-yl1)-4- trifluoronethyl -

benzam de rac-1- Met hyl- 3- phenyl - pi peridi n-3-ylam ne (Exanple A 1) and 2-
Br onp- Gn aRdI6@xto-the pioctddrtdeeribédtr thdagmnarkis oﬁeiainﬁlEmwt@sBﬂ.-)ﬂr)Aﬂeltitle 80
HOO1 F rac-2- Met hoxy- 6- mathXIsquan yl- N met hyl - 3-p-tol yl -

compound was prepared from 2,4-difluoro-1 nltrornet yl benzene.
Example A.15

Preparation of rac-3-(2-Fluoro-phenyl)-1-methyl-piperidin-3-ylamine

N NH,
5
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-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"]bipyridinyl-6-one




pi peridin-3-yl1l)-4- trifluoronethyl- benzam de rac-1-Methyl-3 -p-to lyl-

pi peridi n-3-yl am ne (Exanple A 4) and 2- Met hoxy-6-net hyl sul fanyl -

4-tri fl uoworzetomgb2senzoi ¢ acid (Exanple B.2) 453.3 9 OPOTEP2@O/8055F| uor o-
bi phenyl-2- carboxylic acid (1- nethyl-3 -phenyl- piperidin-3-yl)- am de
rac- 1- Met hyl- 3- phenyl - pi peri di n-3-yl ad8ne (Exanple A 1) and 4'-

fl uor obi phenyl-2- carboxylic acid (commercial) 389.1 WD

2010/ 086251PCT/ EP2010/ 050551 -70- 10 O\ N Srac 1- thhyl 3- p

rpahce-n 1(111-i pMe -Methyl-33- ti dh iy 33-- - in-3-yl -
bgnz anil gggq{@épyqo the plpocedure desc¥1bed for the synthesm of exarnple A g (stepgyl 2), the t1tley

compound was prepared from 4-nitromethyl-pyridine (CAS: 22918-06-5).

5 b)step 2: rac-1-Methyl-3-nitro-2.3.4,5-tetrahydro-1H-[3.4']bipyridinyl-6-thione

/

s
To a solution of 125 mg (0.531 mmol) rac-1-Methyl-3-nitro-2,3,4,5-tetrahydro-1H-
[3,4"bipyridinyl-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'Ibipyridinyl

15

To a solution of 105 mg (0.418mmol) rac-1-Methyl-3-nitro-2,3,4,5-tetrahydro-1H-
[3,4"bipyridinyl-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




pi peridin-3-ylamne (Exanple A 1) and 2- pyrid-3-yl-benzoic acid
(commercial) 372.2 11 40 HSi F F rac-N- (1, 2- D nethyl- 3-phenyl -

pi peri di rwl-29myo8&251 et hoxy- 6- met hyl sul fanyl-4- trifl uoPOoR&PRe0AOSEBENZam de
rac-1, 2-Di met hyl-3_ phenyl - pi peri di n-3-yl am ne (Exanple A 5) and 2-

Met hoxy- 6- et hyl sul fanyl - 4-trifl uor omd®-hyl - benzoi c acid (Exanple B.2)
453.2 12 SI Hso rac-2-Ethoxy-N-(1- nethyl-3-phenyl- piperidin-3-yl)-4-
trifl ucvasrEirby ht 0loewnan dedroaar dtmbittyd fo3 7r1{a>afsy1rhe patplgsti whisnilRrod @ the

(Exanple A. 1) and 2- Ethoxy-4-trifluoroneth 8y benzoi c acid (CAS;
334018 f@‘rgatg)wa,g@qnc@ntrated in vacuo to provide 45 mg (88 9 o) of the title compound as a light

yellow oil. MS(m/e): 192.4 (M+H).

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"]bipyridinyl-6-one

10 ©

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

15 b) step 2: rac- 1-Methyl-1.4.5.6-tetrahydro-2H-[3.3"]bipyridinyl-3-ylamine

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-

onc

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

\N
NH,

5

~

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




13 Si 4 al o F rac-2-Cyclopropyl- N (1-nethyl-3- phenyl-piperidin-3-

yl)-4- trifluoronethyl- benzam de rac-1-Methyl-3-p henyl -

pi peri di rwe-291008p25¢ ( Exanpl e A 1) and 2- Cycl opropyl- 4- PCT/EP2010/050551
trifluoronethyl-benzoic acid (Exanple B.3) 403.3 14 i. w40 o rac-5-
Trifluoronethyl - bi phenyl -2- carboxyli-80-acid (1- nethyl-3-phenyl- -y

pi peridin-31)- amde r ac-1-Methyl-3-phenyl- piperidin-3-ylam ne (Exanple
A. 1) and 5- Trifluoronethyl-biphenyl- 2-carboxylic acid (Exanple B.4) 439.4

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% in

5 oil) was added. The temperature rose to 3°C. The mixture was stirred at 0°C for 15 minutes. 430
ul (6.893 mmol) 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
cthyl acetate.

10 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 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-Amino-3-methoxy-1-methyl-5-phenyl-piperidin-2-one

15 ~
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,5SR)-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-5-phenyl-piperidin-2-
one
Example A.20
25 Preparation of (3RS,SSR)-1,5-Dimethyl-3-phenyl-piperidin-3-ylamine



15 0 lel rac-2-1sopropoxy-N (1-nethyl-3-phenyl- piperidin-3-yl)-4-
trifluoronethyl- benzam de rac-1-Methyl-3-p henyl- piperidin-3-ylam ne

( Exanpl e wODRp102086252- | sopropoxy-4- trifl uoronet hyl - benz®@Ce/EReI1d/06GRENDI €
B.5) 421.2 Exanpl e 16

rac- 2- Met hoxy- N- ( 1- net hyl - 3- phenyl - pi péti di n-3-y1)-4, 6-bis-trifluoronethyl -
benzam de WO 2010/ 086251PCT/ EP2010/ 050551 -71- F |1 To a solution of 205 ny
(1.077 mol ) rac-1-nmethyl -3-phenyl - pi peridi n- 3-yl am ne (Exanple A 1) and
369 ul (2.154 nmol) N-ethyl diisopropyle in dichloronethane (2.5 m) was
added dropwi se a solution of 430 ng (1>Afmol)

2- met hoxy-4, 6-bis-trifl uoronethyl bq\l il chloride 5 (CAS: 886503-47-5) in
di chl oronet hane (2.0 m) at roomtenﬁt\m—@. The m xture was stirred at
roomtenperature for 16 hours. The sokv€nt was renoved in vacuo. The crude
product was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100
% to provide 340 ng (69 % of the t|tIe corrpound as a light yellow foam
M5 (M &) Sten@(fﬂS&SRSDGm{DmmlHiS i9o45rphenzl-ping conpounds 17
to 28 of the followi ng table were prepared fromthe acyl chI ori de
derivatives and pip eridine derivatives: Expl. No. Structure Systematic
Nane Starti©materials MV found (M) 17 0 HO CC

To a solution of 1.6ml (11.1mmol) diisopropylamine in 40ml THF were added 7ml (11.1mmol)
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. 639ul (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)

b) step 2: (3SR.5RS)-5-Amino-1,3-dimethyl-5-phenyl-piperidin-2-one

20 In analogy to the procedure described for the synthesis of example A.17, step 4, the title
compound was prepared from (3SR,5RS)-1,3-Dimethyl-5-nitro-5-phenyl-piperidin-2-one.
MS(m/e): 202.2 (M-NH,)



rac-2, 4-Di chl oro-N-(1- nethyl - 3- phenyl - piperidin-3-yl)- benzam de

rac-1- Met hyl- 3-p henyl - piperidin-3-ylamne (Exanple A 1) and 2, 4-

di chl or o-wenawydsezshl ori de (CAS: 98499-66-2) 363.1 18 Sl POTH#R01B/0F0551

rac- 2- Met hoxy- N- (1- net hyl - 3- phenyl - pi peridin-3-y1)-6- nethylsul fanyl-4-
trifluoronethyl- benzani de rac-1- Met hy42-3- phenyl - pi peri di n-3-yl am ne
(Exanple A 1) and 2- Met hoxy-6-nethyl sul fanyl- 4-trifluoronethyl-benzoyl
chloride (Exanple B.6) 439.4 19 LJ-LJ- LJ- 00) - Z 111/

{ ?|Cf :\Z,(cls.t&BEéIR_SBS&%, ﬁm%![h%?g Dq{egvl?mgelrzdm-% ngrglﬂl%l sulfanyl-4

uvlll_ulll A\~ A7

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-Trimethyl-3-phenyl-piperidin-3-ylamine

10 a)step 1: 1.3.3-Trimethyl-5-nitro-5-phenyl-piperidin-2-one

\N o)

N

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

15 minutes 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-5-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 title compound
as a yellow oil. MS(m/e): 263.2 (M+H).

25

b) step 2: rac-1.5,5-Trimethyl-3-phenyl-piperidin-3-ylamine




rac-1- Met hyl- 3- phenyl - pi peridin-3-ylam ne (Exanple A 1) and 2-

Met hyl sul fanyl-4- trifluoronethyl- benzoyl chloride (CAS. 956830-68-5)

409. 3 WOVRQLOVBe5251PCT/ EP2010/ 050551 -72- 20 0 101F FPET/EP2010/050551

rac-2- Met hyl - N- (1- nmet hyl - 3-phenyl - piperidin-3-yl)-4- trifluoronethyl-
benzami de  rac- 1- Met hyl- 3- phenyl pi per-#8i n- 3- Met hyl (Exanple A 1) and 2-

Met hyl -4-trifluoronethyl- benzoyl chloride (CAS: 98499-66-2) 377.3 21 %77
rac- 2- ChhadlogyNo(the pmeédlutb dascﬁbedlﬂir-thdﬁylﬁ&feisﬂioﬁe)&nyﬁﬂé A520 tsfebfZLﬂQh@ﬁm hyl -

benzam de rac- 1- Met hyl- 3- phen eridi nB%Iamne mpl e Anll/) and 2-
Chl or o-S8mppyRd W%?Hﬁﬁ%rﬁ‘} I&th)b%¥' rnet yl-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

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

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, stepl).
MS(m/e): 205.2 (M+H).

b) step 2: (1-Methyl-6-0x0-3-phenyl-piperidin-3-yl)-carbamic acid tert-butyl ester

15

T 1
0] ) 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 ¢ (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 concentrated in vacuo. The crude
product was purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 %) to provide 1.21 g
(54%) of the title compound as a yellow oil. MS(m/e): 305.3 (M+H).



chloride (CAS: 657-05-6) 397.2 22 0 401 401 rac- Napht hal ene-1- carboxylic
acid (1- nethyl-3-phenyl- piperidin-3-yl)-am de rac-1-Methyl-3-phenyl -

pi peri di rwB-29106208625¢ ( Exanpl e A 1) and 1- Napht hoyl chl oPCa&EPeIONRSSTI al )
345.3 23 L, 0 /Z2 rac-4-Fluoro-2- nethoxy-6-nethyl-N (1-nethyl-3 -phenyl -
pi peridin-3-yl)- benzami de rac- 1- Met hy44-3- phenyl - pi peri di n-3-yl am ne
(Exanple A 1) and 4- Fl uoro-2-nethoxy-6- nethyl-benzoyl chloride (CAS:
960531-76- 4) 357.4 24 u_ LI u_LL u_/ rac-2-Mthyl-N(1-

¢) step 3: (1,6,6-Trimethyl-3-phenyl-piperidin-3-yl)-carbamic acid tert-butyl ester

- 0
N NJ\OX
H

A solution of 61 mg (0.2 mmol) (1-Methyl-6-ox0-3-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 (IV) chloride were
added at once. The temperature rose to -12°C. The mixture was stirred at -10°C for 30 minutes.
400 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 ml

10  of a saturated NH4Cl solution. Ethyl acetate and water were added. The organic layer was

separated and the 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-Trimethyl-3-phenyl-piperidin-3-ylamine

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 in
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




met hyl - 3- phenyl - piperidin-3-yl)-4,6-bis- trifluoronethyl benzam de -

rac- 1- Met hyl- 3- phenyl - pi peridin-3-ylam ne (Exanple A 1) and 2-

Met hy1- 4, oko/08625if | uor omet hyl - benzoyl chl oride (CAS: 80333001025058) 445. 4

25 SI 101 rac-2-Ethyl-N-(1- nethyl-3-phenyl- piperidin-3-yl)-4,6-bis-

trifluoronethyl- benzanide rac-1- Met hy45-3- phenyl - pi peri di n-3-yl am ne

(Exanple A1) and 2-Ethyl- 4,6-bis-trifluoronethyl- benzoyl chloride

(Exanple B.7) 459.4 WD 2010/ 086251PCT/ EP2010/ 050551 -73- 26 u_ u_u_\ O
u O u_ i/ rac-N/[3-(4-Fluoro-

Br
NO,

In analogy to the procedure described for the synthesis of example A.17, step 1-3, the title
compound was prepared from 1-Bromo-3-nitromethyl-benzene (CAS:854634-33-6). MS(m/e):
5 300.3 (M+H).

b) step 2: rac-3-(3-Bromo-phenyl)-1-methyl-piperidin-3-ylamine

Br

Z

NH

In analogy to the procedure described for the synthesis of example A.6, step 3, the title
10 compound was prepared from rac-3-(3-Bromo-phenyl)-1-methyl-3-nitro-piperidine

. MS(m/e): 269.2 (M+H).

Example A.24

Preparation of rac-3-(2-Chloro-4-fluoro-phenyl)-1-methyl-piperidin-3-ylamine
F

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 Example A.25
Preparation of rac-3-(5-Chloro-2-fluoro-phenyl)-1-methyl-piperidin-3-ylamine
cl

Z

NH



phenyl)-1-net hyl - piperidin-3-yl]-2- nethoxy-4,6-bis- trifluoronethyl-
benzam de rac- 3-(4-Fl uoro-phenyl)-1- nethyl -piperidin-3-ylam ne (Exanpl e
A. 2) and WO 2vBeNdseRsy- 4, 6- bi s- trifluoromet hyl -benzoyl chlPCTiE®R010QAB51
886503-47- 5) 479.1 27 N SI H 40F rac-N-[3-(4-Fluoro- phenyl)- 1-methyl-

pi peridi n-3-y1]-2- net hoxy-6- nethyl suté-anyl-4- trifluoromethyl- benzam de
rac- 3- (4- Fl uoro- phenyl)-1- nethyl -pi peridin-3-ylam ne (Exanple A 2) and 2-
Met hoxy- 6- et hyl sul fanyl 4-trifluoronethyl -benzoyl chloride (Exanple Bl)

457.2 28 0O ci o HO F
In analogy to the procedure described for the synthesis of example A.6 (steps: 1-4), the title

compound was prepared from 4-Chloro-1-fluoro-2-nitromethyl-benzene.
Example A.26
5 Preparation of rac-1-Methyl-3-(3-trifluoromethyl-phenyl)-piperidin-3-ylamine

CF,

Z

NH

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-trifluoromethyl-benzene.
10
Example A.27
Preparation of rac-1-Methyl-3-(3-trifluoromethoxy-phenyl)-piperidin-3-ylamine

O><|:

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

<

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.



rac- N-[ 3- (4-Chl oro- phenyl)-1-nethyl- piperidin-3-yl]-2- methoxy-6-

nmet hyl sul fanyl-4- trifluoronethyl- benzam de rac- 3-(4-Chl oro-phenyl)-1-

met hyl - piwerzotvese31yl am ne (Exanple A 3) and 2- Met hoxyP6TmPRIwplosessf anyl -
4-trifluoronethyl -benzoyl chloride (Exanple Bl) 473.3

Exanpl e 29 -47-

rac- 2- Met hoxy- N- ( 3- phenyl - pi peri di n-3-y1)-4, 6-bis-trifluoronethyl -benzam de
5 a) step 1. rac-3-Am no- 3- phenyl Ekm@pkﬂ&aa 1-carboxylic acid benzyl ester
To a refluxing solution of 500 g

rac- 3- azi ddrePaFsion Qf;fafrér(ﬁcl?momme&tﬁlswh#eyl drmethyhpiperidin-drylamingnp| e

A l, step 2) and 281 ng (7.43 mol) nfTHF (5ml) was added dropw se
2.0 M nethanol over 1.5 hour. The m Lﬁ%s refl uxed for another hour
and 10 then stirred at roomtenperat ovefni ght. Another 114 ng (3 mmol)
NaBH4 were added and the m xture fluxed for 2 hours. The m xture was
cooled in an ice bath and acidified with HCLIN. The m xture was basified
with 1IN NaOH and extracted three ti with ethyl acetate. The conbi ned
extracts were dried over sodiumsulfate, filtered and concentrated in
vacuo. The WD 2010/ 086251PCT/ EP2010/ 050551 -74- crude product was purified
on o ligangey {oﬁhyﬁfbtceddﬁeaéﬁﬁeé@fdme Saflcsil %f@xén‘i’plé@&% ng/&eﬁsm-m; aNd Qe 220 ny
(48 %9 of the title conpound as a colorless oil. Y: MS(me): 311.4

( MtH) . compoy)d wasprepared Fom 1-Difluoromethoxy-3 nltrornethyl benzene

3- (2- Met hoxy-4, 6-bi s-trifluoronethyl-benzoyl am no) - 3- phenyl - pi peri dine-1- 5
carboxylic acid benzyl ester In analogy to the procedure described for the
synt hesi s of exanple 16, the t|tIeEggﬁpQungomas prepared from

rac- 3- am no- 3- Ehenyl pi peri di ne- 1-carboxylic acid benzyl ester and

2- et hoxy4, 6- biPseRdratipy 6f 53363 FlyaahenyhHl- metltyérpem linggplagdne 7-5) . 10

C) step 3:

rac- 2- Met hoxy- N- ( 3- phenyl - pi peri di n- 3-
To a solution of 445 ng (0.767 mml) r&
3-(2-met hoxy- 4, 6-bi s-trifluoronethyl beqzloyl am no) - 3- phenyl - pi peri di ne- | - car
boxylic acid benzyl ester in nethano —SHal ) were added 44ng Pd/C 10 %
The m xture was stirred under an hydkogen at nosphere at room 15 tenperature
forl0l. 5 hour. The apparatus was purged with argon. The catal yst was
filtered and the filtrate was concentrated in vacuo to provide 330 ng ( 96
% of the title conmpound as a white foam NB%gé 447, . Exanpl e 30
20r ac- Nn pnalgphipithgpisisediyt dpicpbed 8irthessypthesis o W@D&?A@ @Ifmsslf‘ ith¢ titdg orret hyl

oS R R, PR T P

trifluoronet hyI benzam de in 0.25 EkaldbmhAgnorret hane were added 19.7 ul
(0.112mmol ) N 25 eth Idllsogropylanlne and flnallﬁgG 0 ul  (0.0728 mmuol)

i odbet hane. Preparadeneof me-tiek Cilarprefueko-phaimr bpsthdrniperidigr3-yoHBer s. The
sol vent was renoved in vacuo. The crudefgproduct was

Cl

4,6-bis-trif|uoronethyl-benzanide

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



WO 2010/ 086251PCT/ EP2010/ 050551 -75- purified on silica gel (Eluent:

Hept ane/ et hyl acetate 0 to 100 %9 to provide 15 ng (58 %9 of the title
conpound WO 281008b251 | ess oil. MS(nmie): 475.2 (MtH). ExampCe/EP2010/050551

5rac- N- (1- I sopropyl - 3- phenyl - pi peri di n- 3-y1) - 2- net hoxy-4, 6-bis-trifl uoronet
hyl - benzamide To a solution of 35.7-A¢ (0.08 mmol)

rac- 2- met hoxy- N- ( 3- phenyl - pi peri di n-3-y1) -4, 6-bi s-

trifluoronethyl-benzanm de in nmethanol wére added 28 ul (0.48 nmol) acetic
acid, 59 ul (0.8 10 nmml) acetone and fjgalky 30 ng (0.4 mmol) sodium
cyanobor ohydri de. The m xture was stir at roomtenperature for 4 hours.
The sol vent was renoved in vacuo. The s#due was taken in ethyl acetate.
The m xture was washed once with a 1IN C]—I solution, once with water and
once with brine. The aqueous | ayer Was gxtNHacted once with et hyl acetate.
The conbi ned organic |ayers were driled 9ver sodiumsulfate, filtered and
concentrated in vacuo. The crude product was 15 purified on silica gel
(Eluent: Heptane/ethyl acetate 0 to 100 %9 to provide 33 ng (85 % of the
title conpound as a white foam MS(me): 489.4 (MrH). In anal ogy to Exanple
31, corpeusidgy ®2he progadusé desseibédiar dhv sygthesisloé cxemme v éapsd] -, dhe titde - 2-

met hoxy- N- ( 3- phenyl - pi peri dj n-3+y1) - - bi s-trifl uoronethyl-benzam de and
car bony PPt P FUer HE ol ot nBish 81 0/ os0551 - 76. Expl - No.
Structure Systenatic Nanme StartingxdmpRrAgds MVfound (M) 32 "N aoF NH
rac- N- (1- Cycl opentyl-3- phenyl - pi peridin-3-yl)-2- nethoxy-4, 6-bis-

trifl uoromet hyl - beRrepsraidon 9kragpleMethynim-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-methyl-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-Difluoro-phenyl)-1-methyl-piperidin-3-ylamine



515.5 33 . FFF 101 o F rac-N-(1- Cycl opropyl net hyl- 3-

phenyl - pi peri di n-3-y1)-2- nethoxy-4,6-bis- trifluoronethyl-benzam de

cycl opr opaneocnviseesal dehyde 501. 3 34 . HFFF o 0 F r aCTZEPRA0IO605§E N- [ 3-
phenyl- 1- (tetrahydro- pyran-4-yl)-piperidin-3-yl]- 4,6-bis-trifluoronethyl-
benzani de tetrahydro-4H pyran- 4-one 53%- 3 The exanpl es 35-38 have been
prepared by separation of the racemc material by chiral HPLC. Expl. No.
Structure Systematic Nane F F

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/\>

S

Z

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

%\N NH2

a) step 1: rac-4-Nitro-4-phenyl-butyric acid methyl ester

15

O
o-=z



Starting racemc material Retention tinme (mn)* MNfound (ml) 35 zi

2- Met hoxy-N-((S)-1- nethyl-3-phenyl - piperidin-3-yl)-4,6-

bi s-triflworomasisi- benzam de rac-2- Met hoxy- N (1- net hpCT8P2010/050551
phenyl - pi peridin- 3-yl)-4,6-bis- trifluoronethyl- benzam de (Exanple 16)
5.4 461.4 36 -70 0 /z 2-Methoxy-N ((RpO-1- net hyl-3-phenyl- p

I peridin-3-yl1l)-4,6- bis-trifluoronethyl- benzam de rac-2- Met hoxy-

N- ( 1- mah hydlo By to. tht piocpdigaytscpbgefor tiii@ynthesis of example A.6, step 1, the title

compound was prepared from Nitromethyl-benzene (CAS: 622-42-4).

b) step 2: rac-5-Nitro-5-phenyl-piperidin-2-one

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 ester 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-5-phenyl-piperidin-2-one

HN

NH,

o
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: rac-3-Phenyl-piperidin-3-ylamine

HN

NH,

In analogy to the procedure described for the synthesis of example A.6, step 4, the title
compound was prepared from rac-5-Amino-5-phenyl-piperidin-2-one. MS(m/e): 177.7 (M+H).

25



3-yl1l)-4,6-bis- trifluoronethyl- b enzam de (Exanple 16) 10.3 461.4 WD
2010/ 086251PCT/ EP2010/ 050551 -77- 37 u_ u_ u- \ 0 41 CDCn- Z

2- Met hoxywidR20(0886251 net hyl- 3- phenyl - pi peri di n- 3-y1) - 6- PEEEPYOI9O5F5aNny 1- 4-
trifluoronethyl- benzam de hydrochl oride rac-2-Met hoxy- N (1-nethyl-3-
phenyl - pi peri di n- met hyl sul fanyl-4- trpfd uoronet hyl - benzam de (Exanple 18)
7.3 439.3 38 U U U \ 0* Z I I z 2-Methoxy-N-((R)-1- nmethyl-3 -phenyl -
pi peridin-3-yl1l)-6- mnethylsul fanyl-4- trifluoronethyl -

e) step 5: rac-2-(3-Amino-3-phenyl-piperidin-1-yl)-2-methyl-propionitrile

7
NG NH

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

2

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) trimethylsilyl 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-Butyl-3-phenyl-piperidin-3-ylamine

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

15 propionitrile in 2.0 ml tetrahydrofuran 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 ammonium chloride solution. The mixture
was 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

NH CIH
25

a) step 1: rac-(4-Methyl-6-phenyl-4-aza-spiro[2.5]oct-6-yD)-carbamic acid tert-butyl ester




benzam de hydrochl oride rac-2-Methoxy- N-(1-nmethyl-3- phenyl-piperidin-
3-y1l)-6- nethylsul fanyl-4- trifluoronethyl- benzam de (Exanple 18) 14.1
439.3 *:wenralywsszsal separation conditions: Columm: Chi ParFERROIADSSEl uent :
15 % | sopropanol / Heptane; flow 35 ml, UV detection: 254 nm5 In analogy to

Exanpl e 1,

conpounds 39 to 44 of the f-824 owing table were prepared fromthe

aci d derivatives and piperidine derivatives: Exanple No. Structure
Systematic Name Starting materials MWfound (M+) 39 1101 OF .1 rac-2-

Di fl uor omet hoxy-N- (1- et hyl - 3- phenyl -
benzam de
Di fl uor onete

10

15

20

25

1- Met hy1- 3- phenyl pi peri di n-3-ylam ne (Exanple A 1) and 2-

4%

Iz

A solution of 333 ul (1.0 mmol) of a 3M ethyl magnesium bromide solution in ether in 4 ml THF
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 stirred for 2 minutes. A solution of 122 mg (0.4
mmol) rac-(1-Methyl-6-o0x0-3-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
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 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 14 mg (11 %) of the title compound as
a colorless oil. MS(m/e): 317.2 (M+H).

b) step 2: rac-4-Methyl-6-phenyl-4-aza-spiro[2.5]oct-6-ylamine hydrochloride

In analogy to the procedure described for the synthesis of example A.22, step 4, the title
compound was prepared 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).

Example B.1

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

O O/

HO

Br
F

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

pi peridin-3-yl)-4- trifluoromethyl-

Y5 4- trifluoromethyl-benzoic acid (Exanple B.8) 429.2 40 CIH



Ooci r,, 1rac-2-Chloro-N(1- piperidin-3-yl1l)-6- trifluoronethyl-
ni coti nam de hydrochl ori de nethyl -3 -phenyl- rac-1-Methyl-3-phenyl -
( Exanmpl e wO2p1040186252- chl oro-6- (trifuoromethyl)nicoti ni ®CAAEPAI0OSISIET Ci al )
398.1 WO 2010/ 086251PCT/ EP2010/ 050551 -78- 41 IS SI rac-2-Chloro-N(1-
met hy1- 3- phenyl - piperidin-3-y1)-6- trb34 uoronethyl - nicotinam de
hydr ochl ori de rac-1-Methyl-3-phenyl- piperidin-3-ylamne (Exanple A 1) and
2-  Pyr rfer 2 hélirh-A sylhtidn of29.6 k90 8mainkyl) 1 RetiBronotacichlotdanp e TBFY30MB2va 42
Il 'V NN rac-4-Cycl opropyl-2- trifluoronethyl-
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 ml). 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 ml) 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-trifluoromethyl-benzoic acid
o o~
“O)ﬁfjx
F
S
[ F F
In analogy to the procedure described for the synthesis of example B.1, the title compound was

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

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

O

HO

FF

20 a) step 1: 2-Bromo-4-trifluoromethyl-benzoic acid methyl 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 ml 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

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



pyrim di ne-5- carboxylic acid (1- nethyl-3-phenyl- piperidin-3-yl)-am de
rac- 1- Met hyl- 3- phenyl - pi peridin-3-ylam ne (Exanple A 1) and 4-

cycl opr opy0-28t0/a8635fl1 uor orret hyl pyri m di ne- 5-carboxylic &RCTEPETIOMNSSTI al )
405.4 43 ISl rac-2-Cycl ohexyl -N- (1-nethyl -3-phenyl - piperidin-3-yl)-4-
trifluoronethyl- benzani de rac-1- Met hyb4-3- phenyl - pi peri di n-3-yl am ne
(Exanple A 1) and 2- Cycl ohexyl-4- trifluoronethyl-benzoic acid (Exanple
B. 10) /béﬁce‘ﬂitrét@dhh OacubSThe aﬁdQOﬁDWle pm&ﬁécyd)n Sticd del MELubit: H3pahe/sthlyt acetate 0

pi peridin-3-y1)-4- trifluorome nzam de rac- 1- thhy - 3- phenyl -

pi peri df ho §/o)¢1> @Fﬁ%@ [ Ex&ipi &) ;Qf _*Ll)e taﬁcw@lpoe% ropeeRpas ol

trifluoronethyl-benzoic

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

To a solution 0f 400 mg (1.413 mmol) 2-bromo-4-trifluoromethyl-benzoic acid methyl 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 ethyl 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

0O

HO

Fr

To a suspension of 485 mg (1.986 mmol) 2-cyclopropyl-4-trifluoromethyl-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)



acid (Exanmple B.11) 431.3 1In analogy to Exanple 16, conpounds 45 to 48 of
the following table were prepared fromthe acyl chloride derivatives and
pi p eridiwe 20m8vi8¢2sti ves: Expl. No. Structure Systenati c PRAMP2BHASGENQ
materials MWfound (M) 45 U U U I\ 04100 )/ j |

rac- N-[ 3- (3- Chl oro- phenyl)-1-nethyl - -pdperi di n-3-y1]-2- met hoxy- 6-

nmet hyl sul fanyl-4- trifluoronethyl- benzam de hydrochl ori de

rac- 3-(3-Chl oro-phenyl)-1- nethyl - mxaaipleByt 3-yl am ne (Exanple A 6) and 2-
Met hoxy- 6- met hyl sul fanyl - 4-trif]l uoronethyl-benzqgyl chlaoride (Exanple B6)
473.2 WD 2010/ 08é’zsmﬂf@‘ilPEPﬁéﬁrﬁ@mwthyﬁﬂuph@yh} cagboxylic acid

o I
HO
F

FF

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 % HCI. 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.S

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

o o

HO

FF

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 ml tetrahydrofuran. The
reaction mixture was allowed to warm to room temperature and stirred for 1,5 hours. 8 ml (15.9
mmol) 2N NaOH was added and the reaction mixture was warmed at 80 °C for 5 hours. The

20 reaction mixture extracted twice with 5 ml ether. The aqueous layer was acidified under ice bath
cooling with a SN HCl solution to pH 1. The resulting precipitate was filtered and dried in vacuo
to provide 444 mg (y: 78.8 %) of the expected compound as a white solid. MS(m/¢): 247.0
(MH+)

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



u_\ 0 411 0 rac-2-Methoxy-N[3- (4-nethoxy-phenyl)-1-
met hyl - pi peri di n-3-y1]- 6-nethyl sul fanyl-4- trifluoromethyl- benzam de
rac- 3- (4-wbtzhmogeshhenyl) - 1- et hyl - pi peri di n-3- yl am ne PCEERaq@io®50557) and
2- Met hoxy- 6- met hyl sul fanyl-4- trifluoronethyl-benzoyl chloride (Exarrpl e
B6) 469.2 47 U u_ U 0Cn- /-z Z rac-Be(5-Fluoro-1'- nethyl-1',4',5 ,6'"-
tetrahydro-2'H [2, 31bi pyridinyl-3' -yl1l)- 2-nethoxy-6- nethyl sulfanyl 4-
trifluoronethyl- benzam de rac-5-Fl yor o5 X' - met hyl -
1',4,5 ,6'-tetrahydro-2H [2,31bip I‘IOOI’]yl 3'-ylam ne (Exanple A .8) and 2-
Met hoxy- 6- met hyl sul fanyl - 4-trifl | - benzoyl chloride (Exanple B6)
458. 2 48 .

S

| Fe

A mixture of 51mg (0.191mmol) 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid
(Example B.2) and 140 ul (1.91mmol) thionylchloride in toluene (0.5ml) was heated in a 80 °C

oil bath for 4 hours. The solvent was removed in vacuo to provide the title compound.

5
Example B.7
Preparation of 2-Ethyl-4,6-bis-trifluoromethyl-benzoyl chloride
F
0 F——F
cl
F
Fr
a) step 1: 2-Fthyl-4,6-bis-trifluoromethyl-benzoic acid
F
0 F——F
HO
F
10 "F

In analogy to the procedure described for the synthesis of example B.1, the title compound was
prepared from 2,4-bis-trifluoromethyl-benzoic acid (commercial) and ethyliodide.

Example B.8

15 Preparation of 2-Difluoromethoxy-4-trifluoromethyl-benzoic acid
F
0 O)\F




U u_u_\ 0 0CG) - rac-N(5-Fluoro-1- nethyl-3-phenyl- piperidin-3-yl)-2-
nmet hoxy- 6- net hyl sul fanyl-4- trifluoronethyl- benzam de

rac- 5- Fl wwoeow/asexshy1- 3- phenyl - pi peri di n- 3-yl am ne ( Ex&EPIEP2100F05and 2-
Met hoxy- 6- et hyl sul fanyl - 4-trifluoronethyl -benzoyl chloride (Exanple B6)
457. 2 Exanpl e549

rac- 2- Cycl opropyl - N- ( 3- phenyl - pi peridin-3-yl)-4-trifluoronethyl-benzam de
5 In anal ogyution 31360 pioEetiUramdyehiydded, -f-arflidromsihpl-beésok d2id extypiseer29,
the title coq?ound-mas repared from .

r ac- 3- afPRo383-gheni 2 pil E\bNr%}mﬁﬁLYifoea%@ﬁ W ToonyempersEHsyvasesided 430§ me

cycl opr, W.rS N 5 I s 2 ‘ Shmop89- 1
(VO (%Eg%p nﬁneéljs%éthééﬂ{n? ERbO¥e, BENARL Lo o wisEsaERb R 0B283 4 WM 9 5EhmoB

10r ac- 2ndtkyllvbloye Gfln@bhgdt & el TrenydctiNg (Bxiphewys hqitqueat i6di°Q-@l hath) fot-22rhiofutsuor onet
hyl - b«wzam‘ de @/ldr ochl ori dgdedV\?hZOIOI 086251PCT/ Elﬁg&)}OI 050551 -80- 1 a)

st ep’ 1:Wvater and ethyl acetate were a € organic phasc was was times with water. The

rac- 3- (ofed¥it Ry whs BBty Wbdigmyshidret fild by QR PRI BM o RERZAVIAY RSV iddapheny| p
i peridi ne-1-carboxylic acid benzyl ester 5 In analogy to the procedure
descr i weglof the titlheompenrtdensiagpink oidxduqhl wasiBed irhidic mxt] steepowitipoi ady fuathepr epar ed
fron1racng-%nino-3-phenyl-piperidine-l-carboxylic acid benzyl ester
(exarrplpélrl S?ngep 1) and

2- met hoxy- 6- met hyl sul fanyl-4-trifl uoronethyl-benzoyl chloride (Exanple
B.6f. M5(me): 559.1 (MH) 10 b) step 2: o
r acl®- LB steny 24lifeteucioxy ity eigja@idr i di n- 3-y1)-4-trifl uoronet hy

t
| benzanj ri . | ut | . .
oo - (bORURELARE bRy oftrBed B e MR BE BRI By Hls compsusd -
i peri diwws-prepasgdofoony 2 diflacioehctiprzyd-trékibgrmdthy ldbentoie bbidmadthyl rger. MS@oB): at
roomtenperature, were added 57 ng (0.895 nmol) amonium formate and 50 ny
Pd/ C 18959181 Hhe ni xture was refluxed for 20 mnutes, filtered and the
filtrate was concentrated in vacuo. The residue was taken in water. The
aqueous | ayer was basified with a 2M Na2CO3 sol ution and extracted 3 tines
wi t 16 di chl oronet hane. The conbi ned ExampdeBs) were dried over sodi um sul f at e,

filtered and concentrated i acup,. Th ryde product. was, purjfied on

Gl ica gel (B aoreptaon el Pt tpd g 6o R et e 1304 g of
product which was dissolved in 20 neth | . The solution was acidified with
a 1. 6M HQO net hanol sol ution. The soIveZ?SMas renoved in vacuo to
provi del 3ng of the title conpound asfa fi ght yellow solid. M58 (nme): 425

. 1(MH). Exanple 51 Hso
25rac- N- (5- Hydr oxy- 1- net hyl - 3- phenyl - i ¢fi n-3-y1)-2-nmet hoxy- 6-net hyl sul f
anyl-4- trifluoronethyl-benzam de WO 2010/886251PCT/ EP2010/ 050551 - 81-

a) step 1: 2-Pyrrolidin-1-yl-4-trifluoromethyl-benzoic acid methyl ester

20 To 30 mg (0.0318 mmol) Pd,dbas, 37.9 mg (0.106 mmol) 2-(dicyclohexylphosphino)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 toluene 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 in



a) step 1:

rac- 2- Met hoxy- N- ( 5- net hoxynet hoxy- 1- met hy1- 3- phenyl - pi peri di n-3-y1) - 6-

met hyl sulwearrym/086251i f | uor onet hyl - benzam de 5 I n anal o@¢TiER201005¢55DCcedur e
described for the synthesis of exanple 16, the title conpound was prepared
from rac- 5- net hoxynet hoxy- 1- net hy1- 3- ph&nyl - pi peri di n- 3-yl ani ne (Exanpl e

A. 10) and 2-net hoxy- 6-net hyl sul fanyl-4-trifl uoronethyl -benzoyl chloride

( Exanmphacd. Ghe rédi{udiveas pudi¥ifd 3n ciMck | Eludh}: Bptaicaiphyd acetate 0 to 10%) to provide 88
rac-N—(S-G%drgxy-l-nethy1-3-phenyl-piperidin-3-y1%-2-nethoxy-6-nethy|sulfan
yl -4- g {3044 shiherilccoamound #hein orangs dbMR (e 674-2 1MEI 0. 0341mo1)

rac- 2- met hoxy- N- ( 5- net hoxynet hoxy- 1- met hy1- 3- phenyl pi peri di n- 3-y1) - 6- net hyl
sul fanyl-4-trifluoromethyl-benzamde in 0.5 m nethanol were added 102 ul
(0. 102 bisteb 2: dfPyawlidgukbgli4-tifliddGhethgl-titnzow. aciche m xture was stirred at room

15 t erature for 30 mnytes, a then in a 85 C qi ath for 24 hours., The
sol vontin gBHORE %aﬂwﬁ%aﬂ%ﬁb%ﬂgorﬂ&s%yaﬂﬁwg Syafilh Hﬁ Stracehe t OB
layer was ppasmtdd B Wiirodid2M Had Gy S8t 2Bk £ofd hRtlydsts:. MITRSoW th

di chl oronet hane. The conbi ned"extracts were dried over sSodium sulfate,
filter@d8&¥dtbncentrated in vacuo. The crude product was purified on
silica gel (Eluent: Fbptane/ethylmﬁcetagﬁF? to 100 %9 to provide 8 ng (52
%9 of the title conmpound as a 20 f3p “8. MS(me): 455.2 (MHO.

Exanpl e 52 Preparation of 2-Cyclohexyl-4-trifluoromethyl-benzoic acid

rac- 2- Met hoxy- N-[ 1- ( 2- met hoxy- et hyl ) - 3- phenyl - pi peri di n-3-y1] - 6- et hyl sul f a
nyl-4- trifluoronethyl-benzam de; hydregCh| oride WO

2010/ 086251PCT/ EP2010/ 050551 -82- | | n\apalogy to the procedure descri bed
for the synthesis of exanple 30, thejtit/le conpound was prepared from
rac- 2- met hoxy- 6- net hyl sul f anyl - N- 130 phg -pi peridin-3-yl)-4-trifluoronethy

| benzam de hydrochl ori de (Exanple 50) agd
MS(me): 483.2 (MH0. Exanple 53 FF
raclN-[ 1- (2- Hydr oxy- et hyl ) - 3- phenyl - pi peri di n- 3- y1] - 2- met hoxy- 6- net hyl sul fa
nyl-4- trifluoronethyl-benzam de; hydrochloride 1In analogy to the
procedure described for the sinthesis'of exanple 30, the title conpound was
pr epar édstep din?dedo-tidugremeihygbenzpipdce mpthilesteq (3 -phenyl-p ip eridin-3
-yl)-4-trid | yor onet hyl benzam de hydrochl ori de (Exanple 50) and

2- 1 odoet hdpol) M5(me): 469.2 (M#). 15Exanple 54

rac- N-( 10(,yut 1- 3- phenyl - pi peri di n-3-y1) - 2- met hoxy- 6- net hyl sul f anyl1- 4-
trifluoronmetkyfi~benzam de; hydrochloride | In analogy to the procedure
described for theFsynthesis of exanple 31, the title compound was 20
prepared fromrac-2-nmetho xy-6-nethylsulfanyl-N (3 -phenyl-p ip eridin-3

- y1) - 4-1n pndlbgrotoghe plogkden desnibetb fonylulr syotiicsis iofl exanipda Bpl, etepd) tha hitle compound
cyc| obyt anone,  MB(IE 0 47 Smtol Ml 1oc VR 2040/ AREPEARTT ER2010/ 050551 - 83
rac- N-(1-1sopropyl-3-phenyl - pi peridi n-3-y1) - 2- net hoxy- 6- net hyl sul f any1- 4-
trifluoromethyl -benzam de; hydrochloride CIHI 5 In analogy to the

pr oced stefds 1 yisbodick drd-trfluosgmethplshonzeit agidangthel cdter the title conpound was
prepared from
rac- 2- met ho
| benzam dey

br onoet hyl net hyl et her.

b- met hyl sul f anyl - N- ( 3- phenyl - pi peridin-3-y1l)-4-trifluoronethy
ochl ori de (Exanple 50) and acetone. M5(me): 467.2 (M+O0.

The exagpllk 6-57 have been prepared by separation of the racemic nateri al
by chira 10 _foll owed by formation of the hydrochloride salt with
HO' Met hanol : *-E No. Structure Systematic Nane

F

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(dppf)Cl, and 10.6 mg (0.0545 mmol) copper (1) iodide in THF (5ml) 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 in ethyl acetate.

Then it was washed twice with a 1N HCI solution, twice with a saturated sodium bicarbonate



Starting racemc material Retention tinme (mn.)* MNWfound (ml) 56 L, L, L,
0 ZS .. Z/ i 5 2-Cyclopropyl-N ((S)-1-nethyl-3-
phenyl - piworzodveseé1 yl1)-4-trifluoromethyl- benzam de hy®#CoErPR@OI0SSST ac- 2-
Cycl opropyl -N- (1-net hyl-3- phenyl -piperidin- 3-yl)-4- trifluoronethyl-
benzani de (Exanple 13) 5.6 403.3 57 Li-39U U 1011' 41 0 Zi Z O
2-Cycl opropyl -N- ((R)-1-nmet hyl- 3-

solution and once with brine. The organic layer was dried over sodium sulfate, filtered and

concentrated in vacuo. The residue was purified on silica (Eluent: heptane / ethyl acetate 0 to 20

%) to provide 176 mg (68 %) of the title compound as a light yellow oil. MS(m/e): 286 (MH+).

5 c¢)step 3: 2-Cyclohexyl-4-trifluoromethyl-benzoic acid

In analogy to the procedure described for the synthesis of example B.3, step 3 the title compound
was prepared from 2-cyclohexyl-4-trifluoromethyl-benzoic acid methyl ester. MS(m/e): 271.2
(M-H)

10 Example B.11

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

0

H-o
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 zinc bromide

followed by saponification with sodium hydroxide. MS(m/e): 257.0 (M-H)

Example B.12
Preparation of 2-Cyclobutyl-4-trifluoromethyl-benzoic acid

O
HO

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/¢): 243.0 (M-H)

25



phenyl - pi peridin-3- yl)-4-trifluoronethyl- benzam de hydrochl oride rac-2-
Cycl opropyl -N- (1-methyl-3- phenyl -piperidin- 3-yl)-4- trifluoronethyl-
benzam dewOBREM8b25113) 18.8 403.3 *: Anal ytical separaPCOEPCAOBSGSEDNS:

Col um: Chiral pak AD; Eluent: 15 % I sopropanol/ Heptane; flow 35 m, W
detection: 254 nm WO 2010/ 086251PCT/ EP®010/ 050551 -84- Exanple 58

rac- N- ( 3- Cycl ohexyl- 1- net hyl - pi peri di n- 3-y1) - 2- net hoxy- 6- net hyl sul f anyl1- 4-
trifluoronethyl-benzam de 5 |In anBk&gplet®.18he procedure described for the
synt hesis of exanple 16, the title conmpound was ared from

rac- 3- cycl ohexyl - 1Pmaf9rwb.05érlmrﬁp3f£1ﬂaﬂ1lﬂ@w &h&l@ow.aﬂq and

2- met hoxy6- et hyl sul fanyl-4-trifluoronrethyl -benzoyl chloride (Exanple B6).
MS(nie): 445.2 (MH0. Exanple 59 O

10r ac- 2- Met hoxy- 6- et hyl sul f anyl -
ridin-3-y1]-4- trifluoromethyl - Bﬂaza
procedure described for the synthesis 2 ple 16, the title conpound was
prepared fromrac-|-nethyl-3-(tetrahydro- pyyan- 4- y1) pi peri di n- 3-yl am ne
(Exanmpl e A 12) and 15 2-met hoxy-6-net hyl suFfanhyl-4-trifl uoronethyl-benzoyl
chloride (Exanple B6). M5(me): 447.2 (MH).

Exanpl e 60

o TR G BE Bl KA TR SR S TR B WAkl er e
met hox Yoré&paf@t fiyrh SLibflaavtiifldoiofictHyllOeprrd foid nieetyz otbr ldl Ppio@ @l AilxBidplide

B6) . NB(nie) 377.3 (MH). The exanples 61-62 have bee repared by

separ atipvesk bt seonifieaiAncwivhsedinm hygipxide Mai(mypL 3 1.6( }éxﬁ) . No.

2t hy1- 3- (t etrahydro- pyran-4-yl)-pi pe
1 HN N ./ In analogy to the

Example B.14

10 Preparation of 2,6-Dimethoxy-4-trifluoromethyl-benzoic acid
HO. O

To a solution of sodium hydroxide (5.66 g ,141.4 mmol) 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 nitrosylsulfuric 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(m/e): 249.1 (M-H).

Example B.15
25 Preparation of 2-Methoxy-6-(2,2,2-trifluoro-ethoxy)-4-trifluoromethyl-benzoic acid



Structure Systematic Nanme Starting racemc material Retentio n tinme (mm)
* MWfound (ML1+ / 61 HN O HN "N 10 F F 2- Met hoxy-6- net hyl sul fanyl - N-
(R) - 3- phewmol2010pi8p25ni di n-3-yl)-4- trifluoronethyl- benzaRCH#&EP2010/050551
rac- 2- Met hoxy- 6- methyl sul fanyl - N-(3- phenyl - pi peri di n- 3-

yl)-4-trifluoronethyl- benzanm de (Exanple 50) 11.0 425.1 62 HN 110 __ O

10

15

20

HO.__O

To a solution of 3 g (11.49 mmol) 2,6-dinitro-4-trifluoromethyl-benzonitrile (CAS: 35213-02-6)
in 30 ml methanol at 0°C under nitrogen, was added 2.3 ml (11.49 mmol) of a 5M sodium
methoxide in methanol. The reaction mixture was stirred at 0°C for 1,5 hours then poured into
ice water, stirred for 60 minutes and the product was collect by filtration. The crude solid was
purified on silica (Eluent: heptane / ethyl acetate 0 to 30 %) to provide 2.24 g (79%) of the title
compound as a light yellow solid.

b) step 2: 2-Methoxy-6-(2.2 2-trifluoro-cthoxy)-4-trifluoromethyl-benzonitrile

To a solution of 200 mg (0.804 mmol) 2-methoxy-6-nitro-4-trifluoromethyl-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
room temperature and poured into ice / water. The resulting suspension was filtered 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-trifluoromethyl-benzoic acid

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).

or

F



2- Met hoxy-6- nethyl sul fanyl-N- ((R) or (S)-3-phenyl- piperidin-3-yl)-4-
trifluoronethyl- benzam de rac-2-Met hoxy-6- nethyl sul fanyl -N-(3-
phenyl - piworzotyesé1 y1)-4-trifluoromethyl- benzam de (EPamP2015050538. 5
425.1 *: Analytical separation conditions: Columm: Chiral pak AD; El uent:
15 % | sopropanol / Heptane; Exanple 63 -62{ 2H net hy1] - 2- Met hoxy-N-(R) or

(5) - 1- met hyl - 3- phenyl - pi peri di n-3-y1) - 6-

met hyl sul fanyl-4-trifl uoronethyl - bEnﬁﬂpkd@lbydrochloride In anal ogy to the
procedure described for the synthesis of exanple 30, the title conpound was

prepared from 2- Met h&rfperamnrﬁmsﬁﬂwﬁymemy{ (‘Fﬁrlflblprom“hyl-

(S) - 3-phenyl - pi peridin-3-yl)- SZoM ; t hyl - benzam de (Exanpl e 62)
and tri-deuteronethyl iodide. ﬁ? éﬁ'%@gl g?NH-O WO

2010/ 086251PCT/ EP2010/ 050551 86 Exampl e 64

rac- 2- Met hoxy- 6- net hyl sul f anyl - N- (1§ oxef an- 3-y1- 3- phenyl - pi peri di n-3-y1) - 4-
trifluoronethyl-benzam de hydr ochtioriy 5 In anal ogy to the procedure
descri bed for the synthesis of exanple he title conpound was prepared
from F
rac- 2- met hoxy- 6- net hyl sul f anyl - N- ( 3- phenyF- pi peri di n-3-y1)-4-trifl uoronet hy

| Denzar Ay 1Y S OSSR of TR G P IS LAFHARANES-dYRU. BhizoflBL- 1 (MO

10N- (( ~3RS)>~5- Hydr oxy- 1- met hy1- 3- phenyl - pi peri di n- 3-y1) - 2- net hoxy- 6-
met hyl sukf.agylc4-trifluoronethyl -benzam de a) step 1:
rac- 2- Met hox (1- met hy1- 5- oxo- 3- phenyl - pi peri di n-3-y1) - 6-net hyl sul fanyl1-4

- trifluoro Benzanlde 15 To a -50C solution of 11 ul (0.21 nmol)
oxal yl chlorlde ifn" 0.8 m dichl or onmet hane was added a sol ution of 17.2 ul
DMSO in 0.2 di chl oronet hane over_a period of 15 m nutes. The reactlon

mi xtur & %a%ohgttanqfé?é Ko (118 nymol) fl&rifluorerasthyhiZcmetiosypeizosacd s 0wl (0. 11
nmol ) r

ydr oxy T Ry FASd 2, ml (113 mob tionyl ehloride snd 3 qrops dipetbylformarmide The 1

| uor ormmllmy]lre wlaehemfm DS 00€xan3H. 'hbi heirnaddio8 rmktude vh$ comoostdieha SO/ Hilohbelr.
OvefO a %rrler?lgmglfg a1615d CTIOI‘I(}G 37 9 gofa 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 Na,SOy, 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) thionyl
chloride was added drop-wise and the resulting light yellow solution stirred at ambient
temperature for 16 h. 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,SQOy, 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-trifluoromethyl-phenyl)-4.4-dimethyl-4,5-dihydro-oxazole

25 F



WO 2010/ 086251PCT/ EP2010/ 050551 -87- After 30 mn stirring, 77 ul (0.55
nmml ) triethylam ne was added. The reaction m xture was stirred for 15

m nut es, wbeniodisbzsned to warmto room tenperature and gqRr€m@EPe@o®sEsHL wat er
and the aqueous | ayer was extracted with dichloronethane. The conbi ned
extracts were dried over sodiumsulfat-é3-filtered and concentrated in
vacuo. The crude product was purified on silica gel 5 (El uent:

Hept andloed sofhtionC 5465 g)(zlocmﬂa&) %(2tmeth6gvhdﬁﬂd&oﬁﬁtwagh8@yl)ozt Atdh@cthiyL-4.6-
conpound as a white foa
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sodi um carbonate sol ution. The m xture was extracted times wt

di chl oot nieging cthith  heeotyibmed oemcanltasew¢r@ VdaSh@mewéh bsiogdi duied $>l§ﬂ31f N804,

filt d t ' d f

i 11 caTherte o nE s RO e i PR S e R sy (20
% of tshRatgkelWih ﬁ@ﬁ%&uiﬁl 2% 1@ W ICEILE @Is mMSéﬁd @ptaﬁéﬁ@(ﬂit(%l‘i‘b) for 20 nlif

anal ogy to Exanple 1, npounds 66 to 84 of the follown &%Dtable wer e

pr ebhr é@lpquéﬁfﬁttl%étl%@@fﬁpﬁélldlae?athghéﬁelb?ﬁﬂmﬂ) Meevg)A88de Ml dves: Exam pie No.
Structure Systematic Nanme Starting materials MNfound (M#) 66 |lel N CLH
SI rac-2-Cycl obutyl -N- (1-nmet hyl-3-phenyl - piperidin-3-yl)-4-

tri fl uel swwpBhl(2-Bien-Ramiide]l-hydflaabimethyt ehdrat)y- 4,4 M bty §- 85 plileydyd-oxazole

pi peri di n- 3- yI am ne (Exanple A 1) and 2- Cycl obutyl-4-

trifluo -benzoic acid (Exanple B.12) 417.3 WO
2010/ 08 010/ 050551
g F

To a cooled solution of 355 mg (1.17 mmol) 2-(2-methoxy-3-methyl-4-trifluoromethyl-phenyl)-

15 4,4-dimethyl-4,5-dihydro-oxazole in 4 ml 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-Ethyl-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-methyl-4-trifluoromethyl-phenyl)-3.4.4-trimethyl-4,5-dihydro-oxazol-3-

ium iodide

S
N
I F

5 ' For
To a solution of 837 mg (2.9 mmol) 2-(2-ethyl-3-methyl-4-trifluoromethyl-phenyl)-4,4-
dimethyl-4,5-dihydro-oxazole in 8 ml nitromethane were added 1.47 ml (23.5 mmol) methyl
iodide 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



-88- 67 O F Nlel Frac-N[3-(2,4- D fluoro-phenyl)-1- nethyl-piperidin-3-
y1l] - 2- nmet hoxy- 6- net hyl sul fanyl-4- trifluoronethyl- benzam de rac-3-(2, 4-

Di f | uor opwerrywyosa2simet hyl - pi peri di n-3- yl am ne( Exanpl e RCIAP2@0050551

2- Met hoxy- 6- met hyl sul fanyl-4- trifluoronethyl-benzoic acid (Exanple B.2)
475.5 68 0 HNF o 401 F rac-N-[3-(26# uoro- phenyl)-1-nethyl -

pi peridi n-3-yl]-2- nethoxy-6- nethylsul fanyl-4- trifluoronethyl- benzam de
rac- 3- (n2ethyleeicd apdérisdl P=(21Ethpt et ipil@etkifidbion®thyl-phenyl)-3,4,4-trimethyl-4,5-

dihydro-oxazol-3-ium iodide was obtained as colourless solid: MS (ISP): 300.1 (M ").

e) step 5: 2-FEthyl-3-methyl-4-trifluoromethyl-benzoic acid

0O

HO .

£ F
A solution of 960 mg (2.25 mmol) 2-(2-ethyl-3-methyl-4-trifluoromethyl-phenyl)-3,4,4-
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 rt, MeOH distilled 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,SOs, 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-methyl-4-trifluoromethyl-benzoyl chloride

0

Cl E

£ 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 trifluoromethyl-benzamide

Ir=
n

F

a) stepl: (3-Hydroxy-1-methyl-propyl)-methyl-carbamic acid tert-butyl ester




yl am ne (Exanple A 15) and 2- Met hoxy-6- nethyl sul fanyl-4-
trifluoronethyl-benzoic acid (Exanple B.2) 457.6 69 l|leiFi NF o SI F
rac- N- [ 3-w0,2610/@sfsuor o- phenyl ) - 1- net hyl - pi peri di n- 3- PCTAP20MOH0BSRY - 6-
met hyl sul fany1-4- trifluoronethyl- benzam de rac-3-(2,5-Difl uoro-
phenyl) - 1- met hyl - pi peri di n-3-yl ami ne -0&xanpl e A 16)and 2- Met hoxy- 6-

nmet hyl sul fanyl-4- trifluoronethyl-benzoic acid (Exanple B.2) 475.5 70 C
(1- [F:t hy1l- 3- phenyl - piperidin-3-yl)-4- trifluoronethyl- benzam de

o 401

hydr ochl o+

10

15

20

0.0

/TYVOH

To a solution of 2 g (19.39 mmol) 3-(methylamino)-1-butanol (commercial, CAS: 89585-18-2)
in 15 ml dichloromethane under nitrogen at room temperature, was added 3.24 ml (23.27 mmol)
tricthylamine. The reaction mixture was cooled to 0°C and a solution of 5.13 g (23.27 mmol) di-
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 silica (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).

b) step2: (3-Bromo-1-methyl-propyl)-methyl-carbamic acid tert-butyl ester

|

0.0

/NW/\/BF

To a solution of 1 g (4.919 mmol) (3-hydroxy-1-methyl-propyl)-methyl-carbamic acid tert-butyl

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 mmol) carbone tetrabromide in 3.5
ml 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.
MS(m/e): 210.1 (M-56).

¢) step3: Methyl-(1-methyl-4-nitro-4-phenyl-butyl)-carbamic acid tert-butyl ester

H



rac-1- Met hyl- 3- phenyl - pi peridin-3-ylam ne (Exanple A 1) and 2-

| sopropyl -4- trifluoronethyl-benzoic acid (Exanple B.13) 405.4 71 Li-Li_
LL \O O00%0-200/a8635T / rac-2- Met hoxy-6- nethyl sul f anyl PRI/EP2010/050551
(1-methyl-1,4,5,6- tetrahydro-2H [3, 41bi pyridinyl-3- yl)-4-
trifluoronethyl- benzani de rac-1- Met hybé-1, 4,5, 6- tetrahydro-2H

[ 3, 41bi pyridinyl-3- ylam ne (Exanple A 17) and 2- Met hoxy- 6-

met hyl sul finyl- 4- trifluoronethyl-benzoic acid (Exanple B.2) 440.2 WO

2010/ 086 010/ 050551 -89- 72 N1 N\N CIH H 01
OYO
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-sieve and 1.29 ml HMPA, was added dropwise 2.91 ml (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: heptane / 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-phenyl-butyl)-amine

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

e) steps: 1,2-Dimethyl-5-nitro-5-phenyl-piperidine

o-=z



F rac-2-Ethyl-N-(1- nethyl-1,4,5,6- tetrahydro-2H [3, 41bi pyridinyl- 3-
yl1l)-4- trifluoronethyl- benzam de hydrochloride rac-1-Mthyl-1,4,5, 6-
t et r ahydrwo2pio/(8@2541bi pyri di nyl- 3- yl am ne (Exanpl e A 1PCTARAIDAKISEY1- 4-
trifluoronethyl-benzoic acid (CAS: 854531-63-8) 392.2 73 1 1 N--NNHIle
F rac- 2- Met hoxy-6- met hyl sul fanyl -N- (-67net hyl -1, 4, 5, 6- tetrahydro-2H
[ 3, 31bi pyridinyl-3- yl1)-4- trifluoronethyl- benzam de rac-1-Methyl-1, 4,5, 6-
t2et r aﬂmd)ra)sg@bbns[oﬁ,o'f 1BR Py (021 yiAmah Metani-(1emé it -Aph8iyl-bugamine in 2.2

- Met hoxy - 6-

10

15

20

25

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
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).

) step6: 1.6-Dimethyl-3-phenyl-piperidin-3-ylamine

NH

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).

g) step7: N-(1,6-Dimethyl-3-phenyl-piperidin-3-yI)-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-methylsulfanyl-4-
trifluoromethyl-benzoyl chloride (Example B.6). MS(m/e): 453.2 (M+H).

Example C.2

Preparation of N-((3RS,5SR)-1,5-Dimethyl-3-phenyl-piperidin-3-yl)-2-ethyl-4-

trifluoromethyl-benzamide

S,

F



met hyl sul fany1-4- trifluoronethyl-benzoic acid (Exanple B.2) 440.2 74 1 NN
NHCHIe Frac-2-Ethyl-N(1- nethyl-1,4,5,6- tetrahydro-2H

[ 3, 31bi pywoOdbryBe31 y1)-4- trifluoronmethyl- benzam de hpdTaPRI10/065ES1

rac-1- Methyl-1,4,5,6- tetrahydro-2H [ 3, 31bi pyridinyl-3- ylam ne (Exanple
A.18) and 2-Ethyl-4- trifluoronethyl-bé#zoic acid (CAS: 854531-63-8) 392.2
75 H 1101 F | ei net hoxy-I-nethyl- F 2-Methoxy-N ((3RS, 5SR) - 5-

3- phenyth apilpgy fodh& procedury Upscribed for the synthesis of example 1, the title compound was

prepared from (3RS,5SR)-1,5-Dimethyl-3-phenyl-piperidin-3-ylamine (Example A.20) and 2-
Ethyl-4-trifluoromethyl-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-methyl-3-phenyl-piperidin-3-yl)-3-trifluoromethyl-benzamide

(0] Cl F F
\N
N F
H

To a solution of 33 mg (0.144 mmol) 2-chloro-3-(trifluoromethyl)benzoic acid (commercial), 75

10 mg (0.197 mmol) HATU and 90 ul (0.524 mmol) N-ethyldiisopropylamine in DMF (1ml) was
added a solution of 25 mg (0.131 mmol) rac-1-methyl-3-phenyl-piperidin-3-ylamine (Example
A.1) 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 In analogy 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-

F rac-N-(1-Methyl-3- piperidin-3-ylamine

o N phenyl-piperidin-3- (Example A.1) and 2,4-

2 N " yl)-2,4-bis- bis(trifluoromethyl)benzoic | 431.3
: F trifluoromethyl- acid (commercial)
I°F benzamide




met hyl sul fanyl-4- trifluoronethyl- benzam de (3RS, 5SR)-5- Met hoxy-

1- met hyl- 3- phenyl - pi peridin-3-ylam ne (Exanple A 19) and 2- Mt hoxy-6-
met hyl sulwearrym/o8625tri f | uor onet hyl - benzoi ¢ aci d ( Exanpl e PBTEP201805@576 | ei
H F F 2-Cycl opropyl-N (( nethoxy-I-methyl 3RS, 5SR)-5- -

3- phenyl - pi peridin- 3-yl1)-4- trifluorof®thyl- benzam de

(3RS, 5SR) - 5- Met hoxy- 1-net hyl- 3-phenyl - piperidin-3-ylamne (Exanple A 19)

O

and 2- Cyclopropyl-4- trifluoronethyl-benzoic |aciad-1CEeaiplepheng) 433. 4 Vv
1.1 rac-2-Bromo-N-(1- piperidin-3-ylamine
o methyl-3-phenyl- (Example A.1) and 2-
3 N N piperidin-3-yl)-4- Bromo-4-trifluoromethyl- | 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 A.1) and 2-
4 S N)FQX piperidin-3-yl)-4- | Ethyl-4-trifluoromethyl- | 391.2
; F trifluoromethyl- benzoic acid (CAS:
¢ F benzamide 854531-63-8)
rac-1-Methyl-3-phenyl-
. rac-2-Fluoro-N-(1- piperidin-3-ylamine
F ] methyl-3-phenyl- (Example A.1) and 2-
5 - Nj@)i piperidin-3-yl)-4,6- fluoro-4,6- 449.2
" Il bis-trifluoromethyl- | bis(trifluoromethyl)benzoic
benzamide acid (commercial)
rac-1-Methyl-3-phenyl-
F _ rac-2-Chloro-N-(1- piperidin-3-ylamine
g F methyl-3-phenyl- (Example A.1) and 2-
6 - iy F piperidin-3-yl)-4,6- chloro-4,6- 465.1
Y I bis-trifluoromethyl- | bis(trifluoromethyl)benzoic
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- trifluoromethyl '
/::Ej\ﬁi trifluoromethyl- -benzoic acid (Example
F benzamide B1)
rac-2-Methoxy-6- rac-1-Methyl-3-p-tolyl-
methylsulfanyl-N- piperidin-3-ylamine
g - o o (1-methyl-3-p-tolyl- (Example A.4) and 2- 4533
N N piperidin-3-yl)-4- | Methoxy-6-methylsulfanyl- '
H)St@\ﬁ trifluoromethyl- 4-trifluoromethyl-benzoic
| LoF benzamide acid (Example B.2)
rac-4'-Fluoro- rac-1-Methyl-3-phenyl-
H O biphenyl-2- piperidin-3-ylamine
9 Y carboxylic acid (1- (Example A.1) and 4'- 389 1
0 methyl-3-phenyl- fluorobiphenyl-2- '
O piperidin-3-yl)- carboxylic acid
amide (commercial)
F




WO 2010/ 086251PCT/ EP2010/ 050551 -90- 77
((3RS, 5SR) - 5- net hoxy-1 - net hyl -

| ei
3- phenyl - pi peri

OH1.1 FF 2-Ethyl-N

din- 3-yl)-4-

trifl uor owetzhyiosetsenzam de (3RS, 5SR) - 5- Met hoxy- 1- net hy PC3APR@EP50551

pi peridin-3-ylam ne (Exanple A 19) and 2- Ethyl-4-trifluoronethyl- benzoic
acid (CAS: 854531-63-8) 421.1 78 CIH -00H ci C rac-2, 4-Di chl oro-6-
met hoxy- N- (1- net hyl - 3- phenyl - pi peridin-3-yl)-
rac-N-(1-Methyl-3- | < 1-Methyl-3-phenyl-
H henyl-nineridin-3- piperidin-3-ylamine
10 Y pheny-pipe (Example A.1)and 2- | 372.2
O yl)-2-pyridin-3-yl- pyrid-3-yl-benzoic acid
= benzamide :
| (commercial)
N
rac-N-(1,2- rac-1,2-Dimethyl-3-
Dimethyl-3-phenyl- | phenyl-piperidin-3-ylamine
g o7 piperidin-3-yl)-2- (Example A.5) and 2-
11 N . methoxy-6- Methoxy-6-methylsulfanyl- | 453.2
. ¢ | methylsulfanyl-4- | 4-trifluoromethyl-benzoic
? 1oF trifluoromethyl- acid (Example B.2)
benzamide
rac-1-Methyl-3-phenyl-
( . 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-phenyl-
N N-(1-methyl-3- piperidin-3-ylamine
13 e . phenyl-piperidin-3- (Example A.1) and 2- 4033
~y N yl)-4- Cyclopropyl-4-
0 trifluoromethyl- trifluoromethyl-benzoic
benzamide acid (Example B.3)
rac-5-
Trifluoromethyl- rac-1-Methyl-3-phenyl-
biphenyl-2- piperidin-3-ylamine
LT (Example A.1) and 5-
14 carboxylic acid (1- ) : 4394
Trifluoromethyl-biphenyl-
methyl-3-phenyl- L
L 2-carboxylic acid (Example
piperidin-3-yl)-
. 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-yl)-4- Isopropoxy-4- 421.2
N . trifluoromethyl- trifluoromethyl-benzoic
] benzamide acid (Example B.5)
F
Example 16

benzamide

rac-2-Methoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-4,6-bis-trifluoromethyl-



benzam de hydrochl oride rac-1-Methyl-3-phenyl- piperidin-3-ylam ne (Exanple
A. 1) and 2,4- Dichloro-6-nmethoxy- benzoic acid (CAS. 92294-09-4) 393 79 0
0 o rac-wWheotvnsy2s2, 6- di net hyl - N-(1- net hyl -3 - phenyl - ppirPeéidiososst y1) -
benzam de rac-1- Met hyl- 3- phenyl - piperidin-3-ylamne (Exanple A 1) and 4-
Met hoxy- 2, 6-di net hyl - benzoi ¢ aci d( CAS71-37934-89-7) 353.3 80 ISl HN O

rac- 2, 6- Di net hoxy- N-(1-nethyl-3- phenyl-piperidin-3- yl)-4-
trifluoronethyl- benzam de rac-1- 1- 3-thenyl - piperidin-3-ylam ne

O F——F

To a solution of 205 mg (1.077 mmol) rac-1-methyl-3-phenyl-piperidin-3-ylamine (Example
A.1) and 369 ul (2.154 mmol) N-cthyldiisopropylamine in dichloromethane (2.5 ml) was added
dropwise a solution of 430 mg (1.4 mmol) 2-methoxy-4,6-bis-trifluoromethyl-benzoyl chloride

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 In analogy 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- piperidin-3-ylamine
17 - 9 methyl-3-phenyl- (Example A.1) and 2,4- 363.1
N N piperidin-3-yl)- dichloro-benzoyl chloride '
H . benzamide (CAS: 98499-66-2)
Cl
rac-2-Methoxy-N-(1- rac-1-Methyl-3-phenyl-
o o methvl-3-phenvl- piperidin-3-ylamine
~\ : er?din—IS)- 1)?,6- (Example A.1) and 2-
18 N PIp Y Methoxy-6-methylsulfanyl- | 439.4
s 7| methylsulfanyl-4- 4-trifluoromethyl-benzoyl
| F trifluoromethyl- !
F ) chloride (Example B.6)
benzamide
rac-1-Methyl-3-phenyl-
piperidin-3-ylamine
o rac-N-(1-Methyl-3- (Example A.1) and 2-
~y phenyl-piperidin-3-yl)- Methylsulfanyl-4-
19 N 2-methylsulfanyl-4- trifluoromethyl- 409.3
s E trifluoromethyl- benzoyl chloride (CAS:
| ; benzamide 956830-68-5)




(Exanple A. 1) and 2,6- D nethoxy-4- trifluoronethyl-benzoic acid (Exanple
B.14) 423.2 81 0 NH O rac-2-Mthoxy-N (1-nethyl-3-phenyl-

pi peri di rwB-29m0)086251( 2, 2, 2-trifluoro- ethoxy)-4- trifl uoPOoREPRe0AOSEBENZam de
rac- 1- Met hyl- 3- phenyl piperidin-3-ylam ne (Exanple A 1) and 2-

Met hoxy- 6-(2,2,2- trifluoro-ethoxy)-4-72+ifl uoronethyl -benzoic acid
(Exanple B.15) 491.2 82 CIH\N 401 o F 2-Cyclopropyl-N ((3RS,5SR -1, 5-

di met hy1- 3- phenyl - piperidin-3-yl)-4- trifl uor ongd-nWethPlenprstiytie

hydrochl ori de ( SSR) -1, 5-| rac-2-Methyl-N-(1- piperidin-3-ylamine
o methyl-3-phenyl- (Example A.1) and 2-
20 ~y piperidin-3-yl)-4- Methyl-4-trifluoromethyl- 377.3
trifluoromethyl- benzoyl chloride (CAS:
)EE)\KF benzamide 98499-66-2)
r

rac-1-Methyl-3-phenyl-
piperidin-3-ylamine

“?ethyl.3 phenyl (Example A.1) and 2-
piperidin-3-yl)-5- . 397.2
. Chloro-5-trifluoromethyl-
trifluoromethyl-
FIF
F

rac-2-Chloro-N-(1-
21

benzamide benzoyl
chloride (CAS: 657-05-6)

methyl-3-phenyl- Naphthoyl chloride
piperidin-3-yl)-amide (commercial)

rac-1-Methyl-3-phenyl-

rac-1-Methyl-3-phenyl-
rac-Naphthalene-1- piperidin-3-ylamine
2 ~ i O carboxylic acid (1- (Example A.1) and 1- 345 3

P piperidin-3-ylamine
~ R rac-4-Fluoro-2- (Example A.1) and 4-
methoxy-6-methyl-N- Fluoro-2-methoxy-6-
23 J:Ej\ (1-methyl-3-phenyl- methyl-benzoyl 357.4
piperidin-3-yl)- chloride (CAS: 960531-76-
benzamide 4)

rac-1-Methyl-3-phenyl-
piperidin-3-ylamine

o I~ rac-21;1\/ll_etf1ylll-N-(1}- (Example A.1) and 2-
~ i methyl-3-pheny Methyl-4,6-bis-
24 N N piperidin-3-yl)-4,6-bis- 4l h, b | 445 .4
H . trifluoromethyl- trifluoromethyl-benzoy

benzamide chloride (CAS: 895580-42-

rac-1-Methyl-3-phenyl-
N rac-2-Ethyl-N-(1- piperidin-3-ylamine
~\ F methyl-3-phenyl- (Example A.1) and 2-Ethyl-
25 N piperidin-3-yl)-4,6-bis- 4,6-bis-trifluoromethyl- 459.4
F trifluoromethyl- benzoyl chloride (Example

Fr benzamide B.7)




D net hy1- 3- phenyl -
trifluoronethyl-benzoic acid (Exanple B.3) 417.3

2010/ 086 280RCIVUIBFPZ010/ 050551 -91- 83 401l ei

4-trifluoromethyl -

v | el

pi peridin-3-yl am ne (Exanple A 20) and 2- Cycl opropyl-4-
WO

A rac- 2- Cy eCompeqplososs1
N-(1,5,5-trinmethyl- 3-phenyl-piperidin- 3-yl)-benzam de

rac-1,5,5-Tri met hyl-3- phenyl - pi peri di-#3-3- yl ani ne (Exanple A 21) and

2- Cycl opr opy

ClH

10

1-4- trifluoronethyl-benzoic acid (Exanple B.3) 431.3

rac-N-[3-(4-Fluoro-
phenyl)-1-methyl-
piperidin-3-yl]-2-

rac-3-(4-Fluoro-phenyl)-1-
methyl-piperidin-3-ylamine
(Example A.2) and 2-
Methoxy-4,6-bis-

26 methoxy-4,6-bis- trifluoromethyl-benzoyl 479.1
trifluoromethyl- chloride (CAS: 886503-47-
F F .
benzamide 5)
i rac-N-[3-(4-Fluoro- rac-3-(4-Fluoro-phenyl)-1-
phenyl)-1-methyl- methyl-piperidin-3-ylamine
o o piperidin-3-yl]-2- (Example A.2) and 2-
27 ~n methoxy-6- Methoxy-6-methylsulfanyl- | 457.2
N F methylsulfanyl-4- 4-trifluoromethyl-benzoyl
$ trifluoromethyl- chloride (Example B1)
| FoF
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 . methylsulfanyl-4- 4-trifluoromethyl-benzoyl
Sl . trifluoromethyl- chloride (Example B1)
F benzamide
Example 29

rac-2-Methoxy-N-(3-phenyl-piperidin-3-yl)-4,6-bis-trifluoromethyl-benzamide

g o~
HN
N
HF F
FoN\ JF

a) step 1: rac-3-Amino-3-phenyl-piperidine-1-carboxylic acid benzyl ester

X
saael

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

then stirred at room temperature overnight. Another 114 mg (3 mmol) NaBH4 were added and

the mixture was refluxed for 2 hours. The mixture was cooled in an ice bath and acidified with

HCI IN. The mixture was basified with 1N NaOH and extracted three times with ethyl acetate.

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




401 H401 F rac-2- Met hoxy-6- nethyl sul fanyl-4- trifluoronethyl-N
(1,6,6-trinmethyl-3- phenyl-piperidin-3- yl)-benzam de hydrochl ori de

rac- 1, 6, ovOr01e8s1- 3- phenyl - pi peri di n-3- yl am ne ( Examplr&P20182505and

2- Met hoxy- 6- met hyl sul fanyl-4- trifluoronethyl-benzoic acid (Exanple B.2)
467.2 In analogy to Exanple 16, conpoilhds 85 to 105 of the following table
were prepared fromthe acyl chloride derivatives and pip eridine

der i vatcrwprodcpivas Plarifiddt arlgilicy 1 Gylat@nHeptandedhipl dstatd 0 ol 00etetd @bSidMWV
found (M+) 85 u_u _u- \0 Ocn- Z .. ... N-((3RS, 5SR) -1, 5-

Di net hy 20 30%HengTof BB He pemprugdyps p cplorpas %Q&S 6 M@@q 3t/ @MaH).

trifluoronethyl-

b) step 2: rac- 3-(2-Methoxy-4,6-bis-trifluoromethyl-benzoylamino)-3-phenyl-piperidine-1-

5 carboxylic acid benzyl ester

@f%g

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-trifluoromethyl-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-trifluoromethyl-

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



benzam de hydrochl oride (3RS, 5SR)-1, 5-D net hyl- 3-

phenyl - pi peri di n-3-ylam ne (Exanple A 20) and 2- Mt hoxy-6-net hyl sul fanyl -
4-trifl uowvorzetomngb2sibenzoyl chl ori de (Exanple B6) 453.5 8®CUDEPR010450551 0 O(/)
0 2- Methoxy-N- ((3RS, 5SR)-5- net hoxynet hoxy-1- met hyl-3-phenyl -

pi peridin-3-yl)-6- nethylsul fanyl-4- t-7%f1 uoronethyl- benzam de

rac- 5- Met hoxynet hoxy- 1- net hyl- 3- phenyl - pi peridi n- 3-ylam ne (Exanple A 10)
and 2- Matifiekyn @ﬂlcmgéH(EIh&u{ freupysheAthyl Bédtdte 0o 180 Mijlto beIVidylS B I(sﬁ ygef the

( Exanpl e B6) 499.3 WO 2010/ 086251PCT/ EP2010/ 050551 -92- 87 Br HO11 F

- Br omoptile wﬁlpoqn%%mlﬁleﬁéml% mley14752. (Ml hoxy - 6-

Example 31

5 rac-N-(1-Isopropyl-3-phenyl-piperidin-3-yl)-2-methoxy-4,6-bis-trifluoromethyl-

benzamide

s

To a solution of 35.7 mg (0.08 mmol) rac-2-methoxy-N-(3-phenyl-piperidin-3-yl)-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 (0.4 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-yl)-4,6-bis-trifluoromethyl-benzamide and carbonyl

20 derivatives:

25

30



met hyl sul fanyl-4- trifluoronethyl -

benzam de hydrochl ori de

rac- 3- ( 3- Brono- phenyl) - 1- net hyl - pi peri di n-3-ylam ne (Exanple A 23) and 2-

Met hoxy- owoebtwdssasitf anyl - 4-tri fl uoromet hyl - benzoyl

517.2 88 u-

u U o0 .. /

met hyl - pi peri di n-3-y1] - 2-nethoxy-6- nééhyl sul fanyl-4- trifluoronethyl -

benzam de rac-3-(2-Chl oro-4-fl uoro-

pheny1l) - 1- net hyl - pi peri di n-

chl ecroP2@iBnaspl e B6)
rac-N-[3-(2-Chloro-4- fluoro-phenyl)-1-

3-yl am ne

(Exampl e A. 24) and 2- Met hoxy-6- met hyl sul fanyl-4-| trifl uoronethyl -lbeswnoy|
chl ori|dExpExanpl e B6) 491.1 89 U u u_ * 0/ U] -02 0 rac-2- Met hoxty- 6-
met hyl|su H any| - N4 ftructure Systematic Name Starting materials ound
o.
(MH")
rac-N-(1-Cyclopentyl-3-
phenyl-piperidin-3-yl)-2-
32 F methoxy-4,6-bis- cyclopentanone 515.5
¢| trifluoromethyl-benzamide
rac-N-(1-
Cyclopropylmethyl-3-
33 phenyl-piperidin-3-yl)-2- | cyclopropanecarboxal 5013
i methoxy-4,6-bis- dehyde '
trifluoromethyl-benzamide
rac-2-Methoxy-N-[3-
phenyl-1-(tetrahydro-
34 pyran-4-yl)-piperidin-3-yl]- | tetrahydro-4H-pyran- 5313

m_m

4,6-bis-trifluoromethyl-
benzamide

4-one

The examples 35-38 have been prepared by separation of the racemic material by chiral HPLC:

Expl Starting racemic Retention |~ MW
;p ' Structure Systematic Name ) time found
0. material (min)* | (MHY)
rac-2-Methoxy-
2-Methoxy-N-((S)-1- N-(1-methyl-3-
methyl-3-phenyl- phenyl-piperidin-
35 piperidin-3-yl)-4,6- | SyD-4,6-bis- 54 | 4614
bis-trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 16)
rac-2-Methoxy-
2-Methoxy-N-((R)-1- | N-(I-methyl-3-
methyl-3-phenyl- phenyl-piperidin-
36 piperidin3-y)-4,6- |  SYDHODIS- g5 g6 4
bis-trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 16)




met hy1l-3-(3- trifluoronethyl- phenyl)-piperidin-3- yl]-4-trifluoronethyl-
benzam de rac-1- Met hy1l-3-(3- trifluoronethyl-phenyl)- piperidin-3-ylamne
( Exanpl e Ww026)0/@m$12- Met hoxy- 6- et hyl sul fanyl - 4-trifl| ecramPeatopsesbenzoyl
chl oride (Exanple B6) 507.2 90 --F-', - /-- , 1 \\iA_rac-2-Mthoxy-6-
met hyl sul f anyl - Nd1- met hy1-3-(3- trifl-dor onet hoxy- phenyl) - pi peridin- 3-

yl1l]-4-trifluoronethyl- benzam de rac-1-Methyl-3-(3-
triflporomneth pi peridin-3-yl am ne| (daxanpkeody27) and 24
Met hoxy- 6- et = 4-tjri fl uoromet hyl - bengqylm&hyios-i de (Exanpl e B6)
523.1 91 U 0 fo1 \ ) 1\ \mtfl@ﬁ,—_ﬁ;(@t_poxm yﬂfblperldm-
i methyl-3-phenyl- 3-yl)-6-
. piperidin-3-yl)-6- methylsulfanyl-4-
37 F methylsulfanyl-4- trifluoromethyl- 7.3 439.3
trifluoromethyl- benzamide
benzamide (Example 18)
hydrochloride
rac-2-Methoxy-
© o o 2-Methoxy-N-((R)-1- | N-(1-methyl-3-
SN methyl-3-phenyl- phenyl-piperidin-
O\H piperidin-3-yl)-6- 3-yl)-6-
38 ; " | methylsulfanyl-4- | methylsulfanyl-4- | 14.1 | 439.3
F trifluoromethyl- trifluoromethyl-
benzamide benzamide
hydrochloride (Example 18)

*: Analytical separation conditions: Column: Chiralpak AD; Eluent: 15 % Isopropanol/ Heptane;
flow 35 ml, UV detection: 254 nm

5 Inanalogy to Example 1, compounds 39 to 44 of the following table were prepared from the acid

derivatives and piperidine derivatives:

MW
Example
N Structure Systematic Name Starting materials found
0.
(MH")
rac-2-
F Difluoromethoxy-N- rac-1-Methyl-3-phenyl-
P piperidin-3-ylamine
9 o >F (1-methyl-3-phenyl-
~ e (Example A.1) and 2-
39 N piperidin-3-yl)-4 . 429.2
N . trifluoromethyl- Difluoromethoxy-4-
i benzamide trifluoromethyl-benzoic
F acid (Example B.8)
rac-2-Chloro-N-(1-
CH methyl-3 -pheny(l- rac-1-Methyl-3-phenyl-
0 o piperidin-3-yl)-6- piperidin-3-ylamine
40 N N trifluoromethyl- (Example A.1) and 2- 398.1
i T .. . chloro-6-
P nicotinamide . D
. hydrochloride (trlﬁquomethyl)nlgotlnlc
F acid (commercial)




(3- met hoxy- phenyl)-1- nethyl -pi peridin-3-yl]-

trifluoronethyl-

benzam de rac- 3-(3- Met hoxy- phenyl) -

6- met hyl sul f any1- 4-

yl am ne (Wo2nl8628128) and 2- Met hoxy- 6- net hyl sul f any1- £CT/EP2010/050551

1- met hyl - pi peri di n- 3-

trifluoronethyl-benzoyl chloride (Exanple B6) 469.2 92 U U U 0/ -CO0 _
rac-N-[ 3-(3- Difluoronethoxy- phenyl)-I8ret hyl - piperidin-3-yl]-2-
nmet hoxy- 6- net hyl sul fanyl-4- trifluoronethyl- benzam de formc acid
rac-3-(3-D fl woronet hoxy- phepyh-2lchwtdnlipi peri di n- -yi)aHi ne (Exanpl e
A. 29) |and 2- Mt hoxy6- t hyl sulfapyB-dnenbii T | udPOhEXHIVELB %‘B’i'l chl ori de
(Exanpl e B6) 505. 22010/ 086251BGH ERAGL0/ 05055Reridz3-ydgmine
~ . (Example A.1) and 2-
41 N N trifluoromethyl- Pyrrolidin.1-v-4 432.4
: F nicotinamide o Y TOAAIML =Y
. trifluoromethyl-benzoic
For hydrochloride acid (Example B.9)
rac-1-Methyl-3-phenyl-
ract-é'lf-lecloprtoli) 311_2_ piperidin-3-ylamine
lgy;li?rllriocﬁlnee 5y i (Example A.1) and 4-
- i i cyclopropyl-2-
42 1 N N carboxylic acid (1- triﬂuorgrnefh lpy imidine- 4054
A methyl-3-phenyl- yIpyrm
N)X o . 5-carboxylic acid
¢ F | piperidin-3-yl)-amide (commercial)
rac-1-Methyl-3-phenyl-
rac-2-Cyclohexyl-N- piperidin-3-ylamine
o (l-irnel‘:ilzil-%-pli)e Il‘yl_ (Example A.1) and 2-
43 SN Ptl?fel - 'i’h n Cyclohexyl-4- 445.4
: F r1 bu10122$? q ye trifluoromethyl-benzoic
¢ F © © acid (Example B.10)
rac-1-Methyl-3-phenyl-
rac-2-Cyclopentyl-N- piperidin-3-ylamine
o (1-methyl-3-phenyl- (Example A.1) and 2-
44 N N Iﬁ%ﬁ“ﬁf&ﬁl&ﬁ)_ﬂ i Cyclopentyl-4- 431.3
. F bu 'd Y trifluoromethyl-benzoic
¢ F chzammide 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:
Exol MW
xpl.
Np Structure Systematic Name Starting materials found
0.
(MH")
rac-N-[3-(3-Chloro-
¢ phenyl)-1-methyl- rac-3-(3-Chloro-phenyl)-1-
ClH piperidin-3-yl]-2- o .
0 o methoxy-6- methyl-piperidin-3-ylamine
45 | methylsulfanyl-4- (Example A.6) and 2- -,
N triﬂy rom tg ) Methoxy-6-methylsulfanyl- '
s E burolzZrn? q ye 4-trifluoromethyl-benzoyl
| F © c chloride (Example B6)
hydrochloride




U u_ u

* 0/
pi peri di n-3-y1] -

-(00 TV 2\ rac-

N-[ 3- (3- Fl uor o-

2- met hoxy-6- nethyl sul fanyl-
form c acwo 2080088254 3- Fl uor o- phenyl) - 1- net hyl
A. 30) and 2- Met hoxy- 6-net hyl sul fanyl -
(Example B6) 457.2 94 U U U_

t7@7l

4- trifluoronethyl-
- pi peri di nP8THPaNI0/8056Exanpl e
4-trifluoronethyl chl ori de

IINTA

phenyl) - 1- et hyl -

- benzoyl
rac- N-[ 3- (3- Chl

benzam de

or o- 4-

f | uor o- pheny1) - 1- net hyl - pi peri di n-3-y1] - 2-net hoxy-6- nethyl sul fanyl- 4-
trifluoromethyl- benzam de rjac- 3-( 3- Ch|Or0-4-ko9}Q4Nhﬂmxyphm1D
pheny1) - 1- met hy[™opi peri di n- 3r3d-2NARoEXBP! e Al 3AdthAp gﬂﬁ@g oXxy- 6-
met hyl{sul f any1- r|fIuoronqgnM&ﬁggﬁﬁg%kbgﬁlo&bggnéégaﬁgkgA3§bn&C1.l 95
46 o o methyl-piperidin-3-yl]- 2-Methoxy-6- 1469.2
SN )%@»4 6-methylsulfanyl-4- methylsulfanyl-4- '
H F trifluoromethyl- trifluoromethyl-benzoyl
? F benzamide chloride (Example B6)
F
rac-N-(5-Fluoro-1'-
F methyl-1',4',5",6'- rac-5-Fluoro-1'-methyl-
SN tetrahydro-2"H- 1'4',5',6'-tetrahydro-2H-
| N o [2,3"bipyridinyl-3'-yl)- | [2,3']bipyridinyl-3'-ylamine
47 ~n 2-methoxy-6- (Example A.8) and 2- 458.2
H)‘j(j\KF methylsulfanyl-4- Methoxy-6-methylsulfanyl-
T . trifluoromethyl- 4-trifluoromethyl-benzoyl
F benzamide chloride (Example B6)
rac-N-(5-Fluoro-1-
methyl-3-phenyl- rac-5-Fluoro-1-methyl-3-
0 o piperidin-3-yl)-2- phenyl-piperidin-3-ylamine
48 ~ methoxy-6- (Example A.9) and 2- 4572
N methylsulfanyl-4- Methoxy-6-methylsulfanyl-
! T E trifluoromethyl- 4-trifluoromethyl-benzoyl
F benzamide chloride (Example B6)
Example 49

rac-2-Cyclopropyl-N-(3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide

Iz

F

F

F

5 In analogy 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 hydrochloride



Uu u u_ *0/ .. _//\\1TA_rac-N[3-(3,4- Difluoro-phenyl)-1-

nmet hyl - pi peri di n-3-y1l]- 2-nmethoxy-6- nethylsul fanyl-4- trifluoronethyl-
benzam dewpae1d8¢314- Di f | uor o- phenyl) - 1- et hyl - pi peri diPaTEP2810AKMSAE
(Exampl e A 32) and 2- Met hoxy-6- nethyl sul fanyl-4- trifluoromethyl-benzoyl
chloride (Exanple B6) 475.1 96 N 101 H8% rac- 2- Met hoxy- 6-

nmet hyl sul fanyl -N-(1- nethyl-3-mtolyl- piperidin-3-yl)-4- trifluoronethyl-
benzam de rac-1-Methyl-3 -mto |yl- piperidin-3-ylam ne (Exanple A 33) and
2- Met hoxy-6-nmet hyl sul fanyl - 4-trif ronmet hyl - benzoyl chloride (Exanple
B6) 453.2 97 u_ u- CiH PoS

HN
H F

a) step 1: rac-3-(2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoylamino)-3-phenyl-

piperidine-1-carboxylic acid benzyl ester

5 Inanalogy 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 (example 29, step
1) and 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoyl chloride (Example B.6). MS(m/e):
559.1 (MH+)

10  b) step 2: rac-2-Methoxy-6-methylsulfanyl-N-(3-phenyl-piperidin-3-yl)-4-trifluoromethyl-

benzamide hydrochloride

To a solution of 50 mg (0.0895 mmol) rac-3-(2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzoylamino)-3-phenyl-piperidine-1-carboxylic 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 in vacuo. The
residue was taken in water. The aqueous layer was basified with a 2M Na,CO3 solution 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 13.4 mg of product which was dissolved in

20 methanol. The solution was acidified with a 1.6M HCl/methanol solution. The solvent was
removed in vacuo to provide13mg of the title compound as a light yellow solid. MS (m/e):

425.1(MHH).

Example 51
25 rac-N-(5-Hydroxy-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



u_* 1 - 00 rac-N[3-(4-Fluoro-3- nethyl-phenyl)-1- nethyl-piperidin-3-yl]-
2- met hoxy-6- nethyl sul fanyl-4- trifluoronethyl- benzam de

rac- 3- (4-wbuorons@smet hyl - phenyl) - 1- et hyl - pi peri di n- 3Pgrareee/fGRanpl e

A. 34) and 2- Met hoxy-6- net hyl sul fanyl-4- trifluoronethyl-benzoyl chloride
(Exanple B6) 471.2 98 U U U . 0)/ 819 2 Z/\ rac-N[3-(3,5-

Di fl uor o- phenyl)-1- nethyl-piperidin-3-yl]- 2-nethoxy-6- nethylsulfanyl-4-
trifluoronethyl- benzam de rac- 3-( -Di fl uor o- phenyl) -

1- net hyl - pi peridin-3- ylam ne (Exa A. 35) and 2- Met hoxy- 6-

met hyl sul fanyl-4- trifl uoronet hklN' nzgyl {chl ori de (Exanpl e B6)

H

S
OH |

F

F

a) step 1: rac-2-Methoxy-N-(5-methoxymethoxy-1-methyl-3-phenyl-piperidin-3-vy1)-6-

methylsulfanyl-4-trifluoromethyl-benzamide

5 Inanalogy 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-benzoyl chloride (Example B.6). MS(m/e):
499.3 (MH+).

10  b) step 2: rac-N-(5-Hydroxy-1-methyl-3-phenyl-piperidin-3-vl)-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 HCI 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 Na,CO;
solution 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(m/e): 455.2 (MH+).

Example 52
rac-2-Methoxy-N-[1-(2-methoxy-ethyl)-3-phenyl-piperidin-3-yl]-6-methylsulfanyl-4-

trifluoromethyl-benzamide; hydrochloride



475.1 WD 2010/ 086251PCT/ EP2010/ 050551 -94- 99 LJ- LI L3- \ 0. O //\\

/

rac- 2- Met hoxy- 6- nmethyl sul fanyl-4- trifluoromethyl-N (1,5,5-trinethyl-3-

phenyl - piworzodyeseé31y1l) - benzam de hydrochl ori de rac-1, 5P6T/RPROMOI0RSEE 3-

phenyl - pi peri di n-3-yl am ne (Exanple A 21) and 2- Met hoxy-6-nethyl sul fanyl -

4-trifluoronethyl-benzoyl chloride (Ex8le B6) 467.2 100 u_ Li- u_ * cl
0o )l Z/\ rac-N[3-(3-Chloro- phenyl) 1- et hyl - pi peri di n-3-y1]-2-
met hyl sul fanyl-4- trifluoronethyl - m de rac- 3-(3-Chl oro-phenyl ) - 1-

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+).

5
Example 53
rac-N-[1-(2-Hydroxy-ethyl)-3-phenyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide; hydrochloride
% (0] O/
HO\/\N
CIH H F
S
| For
10

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-iodoethanol. MS(m/e): 469.2 (MH+).

15 Example 54
rac-N-(1-Cyclobutyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide; hydrochloride

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-trifluoromethyl-
benzamide hydrochloride (Example 50) and cyclobutanone. MS(m/e): 479.1 (MH+).



met hyl - pi peridin-3-ylam ne (Exanple A.6) and 2- Methyl sul fanyl-4-
trifluoronethyl- benzoyl chloride (CAS: 956830-68-5) 443.1 101 N SI 40 oa
rac- 2- Chiwoeon/8a2s1met hyl - 3- phenyl - pi peri di n-3-y1) - 4- PCIrfEPa@0OsSEhy| -
benzam de rac-1- Met hyl-3-p henyl - piperidin-3-ylam ne (Exanple A 1) and 2-
Chloro-4-trifluoronethyl- benzoyl chlof3de (CAS: 76286-03-8) 397.1 102 L,
L, L, 41 G -00 er) \ rac-2-Mthoxy-6- nethylsulfanyl-NTJ1-

met hyl - 3- (3-t hi azol -2- yl - phenyl ) - ﬂi@&iﬂldiss?» yl]-4-trifl uoronethyl -
benzam de formc acid rac- 1-3 -(3_-thiazo I-2-

yl - phenyl ) - pF#eNrdrlsomcopyl- aﬂahﬁeyl)(/ 5ﬁﬁl“e3 A(l)s%)nethoxy-6 methylsulfanyl-4-

trifluoromethyl-benzamide; hydrochloride

)\ o o~
N
N
H F
CH
s
| g F

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-piperidin-3-yl)-4-trifluoromethyl-
benzamide hydrochloride (Example 50) and acetone. MS(m/e): 467.2 (MH+).

The examples 56-57 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

. . Starting racemic

N Structure Systematic Name . time found
0.
material (min) * -
rac-2-
I 2-Cyclopropyl-N- CZ’IC_IIOIEEP%’_I;\I-
((S)-1-methyl-3- hyl-3-
: iperidi phenyl-piperidin-
phenyl-piperidin-3-
) a ' 3-yl)-4- 56 | 4033
yD)-4-trifluoromethyl- '
benzamide trifluoromethyl-
hydrochloride benzamide
(Example 13)
© rac-2-

< | 2-Cyclopropyl-N- Cg’f}gﬂﬁl’fi\l-

’\O\N ((R)-1-methyl-3- - i};ridin_
57 CH H F | phenyl-piperidin-3- p }3’_ 1)1)1_)4_ " s

F yl)-4-trifluoromethyl- Y ] ‘
benzamide trifluoromethyl-
hydrochloride benzamide

(Example 13)

*: Analytical separation conditions: Column: Chiralpak AD; Eluent: 15 % Isopropanol/ Heptane;
flow 35 ml, UV detection: 254 nm



and 2- Met hoxy-6- nethyl sul fanyl-4- trifluoronethyl-benzoyl chloride
(Exanple B6) 522.1 103 1 0 OH 40 o rac-2-Ethyl-3-nethyl- N (1-nethyl-3-phen
yl - pi perivw0roBy0sdds14- trifluoromethy 1-benzam de form cPaTIE®2010/050551

rac-1- Met hyl- 3-p henyl - piperidin-3-ylam ne (Exanple A 1) and 2-Ethyl- .
3-nmet hyl-4-tnfl uororret hyl - benzoyl chl-84i de (Exanple B.16) 405.2 104 LI

LI LI\ 0. 0o(/)- | rac-N-(1-tert-Butyl-3- phenyl-piperidin-3-yl)-
2- met hoxy- 6- net hyI suI fanyl-4- tri fExaeipgleedghyl - benzam de

rac-|-tert- But){\% Cr)hen yl - piperidin-3-y |amne ExarrpIeA37')

2- Met hoxy- 6-rac- yclohexyl—l methyl-piperidin-3-yl)-2-methoxy-6-methylsul anyl—4-

trifluoromethyl-benzamide

| F\F
o
H F
N
N
O S

5 Inanalogy to the procedure described for the synthesis of example 16, the title compound was
prepared from rac-3-cyclohexyl-1-methyl-piperidin-3-ylamine (Example A.11) and 2-methoxy-
6-methylsulfanyl-4-trifluoromethyl-benzoyl chloride (Example B6). MS(m/e): 445.2 (MH+).

Example 59
10 rac-2-Methoxy-6-methylsulfanyl-N-[1-methyl-3-(tetrahydro-pyran-4-yl)-piperidin-3-yl]-4-

trifluoromethyl-benzamide

ZT

In 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-methylsulfanyl-4-trifluoromethyl-benzoyl chloride (Example B6). MS(m/e): 447.2

(MHH+).
Example 60
rac-N-(1,3-Dimethyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
20 benzamide
L X

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 fany1-4- trifluoronethyl-benzoyl chloride (Exanple B6) 481.2 WO
2010/ 086251PCT/ EP2010/ 050551 -95- 105 U U U \ 0 oC)- //\\ [

rac- 2- MetWoxytMs86281 net hyl - 6- phenyl - 4- aza- spi r o[ 2. 5] ocPCHAEP2010/050551

y1) - 6-net hyl sul fanyl - 4-trifluoronethyl- benzam de rac-4- Mt hyl-6-phenyl-4-
aza-spiro[ 2. 5] oct - 6-yl ani ne hydrochl or-B@e (Exanple A 38) and 2- Met hoxy- 6-
nmet hyl sul fanyl-4- trifluoronethyl-benzoyl chloride (Exanple B6) 465.2 The
exanpl esctdda~d-a@thasudfabgentiiepanetybyensepahiridefEImpIB B 6) MS/€): BRI.8r i al
by chi &&I HPLC. Expl. No. Structure Systematic Nanme Starting racemc

mat er i bum

The examples 61-62 have been prepared by separation of the racemic material by chiral HPLC:

5
MW
. . Retentio
Expl. . Starting racemic found
Structure Systematic Name n time .
No. material . (MH
(min.) *
)
2-Methoxy-6- rac-2-Methoxy-6-
o o methylsulfanyl-N- methylsulfanyl-N-(3-
y By _ | phenyl-piperidin-3-
o1 | " Jm o | y-d-triflooromethyl- | 110 | 425.1
s ’ trifluoromethyl- benzamide (Example
| F benzamide 50)
rac-2-Methoxy-6-
© - 2-Methoxy-6- methylsulfanyl-N-(3-
T P9 methylsulfanyl-N- phenyl-piperidin-3-
62 HO\N ((liégiigsiz:g:l;%ej?l' yl)-4-trifluoromethyl- | 135 | 425.1
s F trifluoromethyl- benzamide (Example
F
| F benzamide 50)
*: Analytical separation conditions: Column: Chiralpak AD; Eluent: 15 % Isopropanol/ Heptane;
Example 63
10 [2H-methyl]-2-Methoxy-N-(R) or (S)-1-methyl-3-phenyl-piperidin-3-yl)-6-

methylsulfanyl-4-trifluoromethyl-benzamide hydrochloride

: o) O/

o]
W
CIH H F
S
| F

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 (S)-3-phenyl-piperidin-3-yl)-4-

15 trifluoromethyl-benzamide (Example 62) and tri-deuteromethyl iodide. MS(m/e): 442.3 (MH+).



type Retenti on time (mn.) * MWfound (ML1) 106 CIH 401 ." H OH 1101 F
N-((3S,5R) or (3R 5S)-5- Hydroxy-I|-nethyl- 3-phenyl-piperidin-

3-yl) - 2- e0louyose2s1 et hyl sul fanyl-4- trifluoronethyl - beoTar2ele/ 050551
hydrochl ori de rac- N (5- Hydroxy-1- nethyl-3- phenyl- piperidin-3-yl)-

2- et hoxy-6- nethyl sul fanyl- 4- trifl u8bonethyl- benzam de (Exanple 51)
6.9 455.2 107 LL LL W

Example 64
rac-2-Methoxy-6-methylsulfanyl-N-(1-oxetan-3-yl-3-phenyl-piperidin-3-yl)-4-

trifluoromethyl-benzamide hydrochloride

~
O\lcm o o©
N
N
H F
)
| g oF

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-piperidin-3-yl)-4-trifluoromethyl-
benzamide hydrochloride (Example 50) and oxetanone. MS(m/e): 481.1 (MH+).

Example 65

10 N-((3RS,5RS)-5-Hydroxy-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-

methylsulfanyl-4-trifluoromethyl-benzamide

a) step 1: rac-2-Methoxy-N-(1-methyl-5-0x0-3-phenyl-piperidin-3-yl)-6-methylsulfanyl-4-

trifluoromethyl-benzamide

I=

15 F o

To a-50°C solution of 11 ul (0.21 mmol) oxalyl 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-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

benzamide (example 51) in 0.8 ml dichloromethane was added over a period of 15 minutes.



X0 41 0(0-

3- phenyl - pi peri di n-

Zi

Z 0 N43R 5S) or (3S,5R)-5- Hydroxy-I-nmethyl -

3-y1) - 2- net hoxy-6- nethyl sul fanyl-4- trifl uoronethyl -

benzam dewbydrogsbdser i de rac- N- (5- Hydroxy-1- nethyl -3 - Poha®g010/050551

pi peridin-3-y1l)-

2- met hoxy-6- nethyl sul fanyl - 4- trifluoronethyl -

benzam de

(Exanpl e 51) A 10.2 455.2 WD 2010/ 0868%1PCT/ EP2010/ 050551 -96- 108 U_ U_
_ 0/ Zz/ 2-Methoxy-N ((3R 5S) or
After 30 min stirring, 77 ul (0.55 mmol) tricthylamine was added. The reaction mixture was

U_

\

10

15

20

0 .

0CO- ('

).

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

sodium sulfate, filtered and concentrated in vacuo. The crude product was purified on silica gel

(Eluent: Heptane/ethyl acetate 0to 15 %) to provide 44 mg (89 %) of the title compound as a

white foam. MS(m/e): 453.1 (MH+).

b) step 2: N-((3RS.5RS)-5-Hydroxy-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6

methylsulfanyl-4-trifluoromethyl-benzamide

To a solution of 23 mg (0.0508mmol) rac-2-methoxy-N-(1-methyl-5-o0x0-3-phenyl-piperidin-3-

yl)-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 HCI 1N and stirred for 15 minutes. Water was added and the mixture was

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 (MHH).

In 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- rac-1-Methyl-3-phenyl-
(1-methyl-3-phenyl- Y .
o piperidin-3-yl)-4- piperidin-3-ylamine
66 N trifluoromethyl- (Example A.1) and 2- 417.3
CH N - benzamide Cyclobutyl-4-
hvdrochloride trifluoromethyl-benzoic
g F Y acid (Example B.12)




(3S,5R)-5- nethoxy-I-nethyl- 3-phenyl-piperidin- 3-yl1)-6- nethylsul fanyl-4-
trifluoronethyl- benzam de 2- Met hoxy-N- ((3RS, 5SR)-5- net hoxy-1- nethyl- 3-
phenyl - pWvpespiodismesd- y1) - 6- met hyl sul fanyl- 4- trifl uor ®CEEPIL0/0BEBAZaM de
(Exanmple 75) B 22.7 469.2 109 0 H.'0 F 2-Methoxy-N ((3S,5R) or (3R 5S)-5-
met hoxy- | - met hyl - 3- phenyl - pi peri di n- -88y1)-6- net hyl sul fanyl- 4-
trifluoronethyl- benzam de 2- Met hoxy-N- (( 3RS, 5SR)-5- net hoxy-1- nethyl - 3-

phenyl|- rac-3-(2,4-
F rac-N-[3-(2,4- Difluorophenyl)-1-
F Difluoro-phenyl)-1- methyl-piperidin-3-
S P | methyl-piperidin-3- | ylamine(Example A.14)
67 O E F yl]-2-methoxy-6- and 2-Methoxy-6- 475.5
~N N methylsulfanyl-4- methylsulfanyl-4-
0 oo trifluoromethyl- trifluoromethyl-benzoic
benzamide acid (Example B.2)
rac-N-[3-(2-Fluoro- rac-3-(2-Fluoro-phenyl)-
F I-methyl-piperidin-3-
F phenyl)-1-methyl- lamine (E le A 15
s iperidin-3-yl}-2- | Yiamine (Example A.15)
Y E F P and 2-Methoxy-6-
68 N methoxy-6- 457.6
SN methylsulfanyl-4-
methylsulfanyl-4- . .
0 oL trifluoromethyl- trlﬂgoromethyl-benz01c
. acid (Example B.2)
benzamide
rac-3-(2,5-Difluoro-
rac-N-[3-(2,5- phenyl)-1-methyl-
F " ¢ | Difluoro-phenyl)-1- piperidin-3-ylamine
s r | methyl-piperidin-3- | (Example A.16)and 2-
69 g q.F yl]-2-methoxy-6- Methoxy-6- 475.5
N methylsulfanyl-4- methylsulfanyl-4-
RN trifluoromethyl- trifluoromethyl-benzoic
benzamide acid (Example B.2)
rac-2-Tsopropyl-N- | "¢ 1-Met hyl—3l- phenyl-
(1-methyl-3-phenyl- piperidin-3-ylamine
o) -
~ piperidin-3-yl)-4- (Example A.1) and 2
70 N . Isopropyl-4- 405.4
N trifluoromethyl- . .
F benzamide trlﬂ}loromethyl-benz01c
N A hydrochloride acid (Example B.13)
rac-1-Methyl-1,4,5,6-
tetrahydro-2H-
N rac-2-Methoxy-6- [3,4"Tbipyridinyl-3-
A methylsulfanyl-N- | ylamine (Example A.17)
Z o o (1-methyl-1,4,5,6- and 2-Methoxy-6-
71 ~N tetrahydro-2H- methylsulfanyl-4- 440.2
N [3,4'|bipyridinyl-3- | trifluoromethyl-benzoic '
s F yl)-4- acid (Example B.2)
£ F trifluoromethyl-
benzamide




pi peridin-3-y1)

6- nethylsul fanyl- 4- trifluoronethyl -
75) B 31.4 469.2 110 u_ u

*0/ - cOuO

benzam de (Exanpl e
Z /| NRS or

R) - 3- (2- Wbuorisptseny1) - 1- net hyl - pi peri di n-3- y1] - 2- nePREAP260/050551

met hyl sul fanyl-4- trifluoronethyl -

benzam de rac-N-[3-(2- Fluoro-phenyl)-

1-met hyl - piperidin-3-y1]- 2-met hoxy- 689ret hyl sul fanyl - 4- trifl uoronethyl -

benzam de (Exanple 68) A 8.0 457.2 111 LL LL LL

72

n

CIH

-n

rac-2-Ethyl-N-(1-
methyl-1,4,5,6-
tetrahydro-2H-

[3,4"Tbipyridinyl-3-

yl)-4-
trifluoromethyl-
benzamide
hydrochloride

rac-1-Methyl-1,4,5,6-
tetrahydro-2H-
[3,4"Tbipyridinyl-3-
ylamine (Example A.17)
and 2-Ethyl-4-
trifluoromethyl-benzoic
acid (CAS: 854531-63-8)

73

rac-2-Methoxy-6-
methylsulfanyl-N-
(1-methyl-1,4,5,6-
tetrahydro-2H-
[3,3"Tbipyridinyl-3-
yl)-4-
trifluoromethyl-
benzamide

rac-1-Methyl-1,4,5,6-
tetrahydro-2H-
[3,3"Tbipyridinyl-3-
ylamine (Example A.18)
and 2-Methoxy-6-
methylsulfanyl-4-
trifluoromethyl-benzoic
acid (Example B.2)

rac-2-Ethyl-N-(1-
methyl-1,4,5,6-
tetrahydro-2H-

[3,3"Tbipyridinyl-3-

rac-1-Methyl-1,4,5,6-
tetrahydro-2H-
[3,3"Tbipyridinyl-3-

75

((3RS,58R)-5-
methoxy-1-methyl-
3-phenyl-piperidin-

3-yl)-6-
methylsulfanyl-4-
trifluoromethyl-
benzamide

o)
yl)-4- ylamine (Example A.18)
. trifluoromethyl- and 2-Ethyl-4-
. benzamide trifluoromethyl-benzoic
F hydrochloride acid (CAS: 854531-63-8)
2-Methoxy-N-

(3RS,5SR)-5-Methoxy-
I-methyl-3-phenyl-
piperidin-3-ylamine
(Example A.19) and 2-
Methoxy-6-
methylsulfanyl-4-
trifluoromethyl-benzoic
acid (Example B.2)

76

SN
Z
SN
N
H
SN
Z
~
74 N N
H
~\ :
H
O\
~\ :
H
O\

2-Cyclopropyl-N-
((3RS,5SR)-5-
methoxy-1-methyl-
3-phenyl-piperidin-
3-yl)-4-
trifluoromethyl-
benzamide

(3RS,5SR)-5-Methoxy-
I-methyl-3-phenyl-
piperidin-3-ylamine
(Example A.19) and 2-
Cyclopropyl-4-
trifluoromethyl-benzoic
acid (Example B.3)




o/ - COLLO .... Z-)/ NRRor S)-3-(2- Fluoro-phenyl)-1-

nmet hyl - pi peri di n-3- yl]-2-nmethoxy-6- nethylsul fanyl-4- trifluoronethyl-
benzam dewpa0108pZF1 ( 2- Fl uor o- phenyl) - 1-net hyl - pi peri @#CRAEP2010050551

2- met hoxy-6- nethyl sul fanyl - 4- trifluoronethyl- benzam de (Exanple 68) A

14.6 457.2 WD 2010/ 086251PCT/ EP2010/ 680551 -97- 112 U4 U U 0/ 2 Z Z/
N[(S or R-3-(2,5- Difluoro-phenyl)-1- nethyl-piperidin-3-
1] - 24 net hoxy-6- nethyl sul fanyl-4- tpi onet h am de
yil y y y DiFthylavomet | DRNZAN LG oxy-
© (3RS,55R)-5- I-methyl-3-phenyl-
yl-3>-pheny
T Q methoxy-1-methyl- iperidin-3-ylamine
~ 3-phenyl-piperidin- PP Y
77 N 3oyl)-d- (Example A.19) and 2- 421.1
H Y Ethyl-4-trifluoromethyl-
: F trifluoromethyl- C ;
5 benzamide benzoic acid (CAS:
~ F 854531-63-8)
rac-2,4-Dichloro-6- | rac-1-Methyl-3-phenyl-
o a 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)
rae-Mathoxy-26- | ST
o dimethyl-N-(1- PP Y
79 | methyl-3-phenyl- | (Example A.ljand4- 1 gq, 5
N Yo Py Methoxy-2,6-dimethyl- '
: piperidin-3-yl)- benzoic acid(CAS:
(|3 benzamide 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- 4232
N yl)-4- Dimethoxy-4- '
o F trifluoromethyl- trifluoromethyl-benzoic
JF benzamide acid (Example B.14)
rac-2-Methoxy-N- | rac-1-Methyl-3-phenyl-
o o~ (1-methyl-3-phenyl- piperidin-3-ylamine
SN 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 g trifluoromethyl- trifluoromethyl-benzoic
F benzamide acid (Example B.15)
F
2-Cyclopropyl-N- (3RS,5SR)-1,5-
((3RS,5SR)-1,5- .
CH . Dimethyl-3-phenyl-
T 0 dimethyl-3-phenyl- iperidin-3-ylamine
~ piperidin-3-yl)-4- P1p y
82 N . (Example A.20) and 2- 417.3
N trifluoromethyl-
H . b . Cyclopropyl-4-
! enzamide . .
H . hvdrochloride trifluoromethyl-benzoic
F Y acid (Example B.3)




rac-N-[3-(2,5- Difluoro-
nmet hyl sul fanyl - 4- trifluoronethyl -
U LL u_ woQoio/08€51 U0

phenyl)-1- nethyl -

pi peridin-3-y1]-
benzam de (Exanple 69) A 14.6 475.1 113
I NN[(R or S)-3-(2,5- D flraomEpr2@hasms:) - 1-

2- met hoxy- 6-

met hyl - pi peri di n-3- y1] - 2-met hoxy-6- methyl sul fanyl-4- trifl uoronet hyl -
benzanmi de rac-N-[3-(2,5- Difluoro- phefi}l)-1- nethyl- piperidin-3-y1]-

2- met hoxy-6- nethyl sul fanyl- 4- trifl uoronethyl -

benzam de (Exanple 69) A

15.8

NP

rac-2-Cyclopropyl-
4-trifluoromethyl-

rac-1,5,5-Trimethyl-3-
phenyl-piperidin-3-
ylamine (Example A.21)

hydrochloride

acid (Example B.2)

H F
&3 ~n N N-(1,5,5-trimethyl- and 2-Cyclopropyl-4- 431.3
i 3-phenyl-piperidin- | trifluoromethyl-benzoic
3-yl)-benzamide acid (Example B.3)
rac-2-Methoxy-6- rac-1,6,6 Trlmeth yl-3
phenyl-piperidin-3-
methylsulfanyl-4- .
CIH o o~ . ylamine (Example A.22)
trifluoromethyl-N-
~ . and 2-Methoxy-6-
84 N (1,6,6-trimethyl-3- 467.2
N Y methylsulfanyl-4-
H phenyl-piperidin-3- . .
F ) trifluoromethyl-benzoic
S yl)-benzamide

In analogy to Example 16, compounds 85 to 105 of the following table were prepared from the

acyl chloride derivatives and piperidine derivatives:

trifluoromethyl-benzoyl
chloride (Example B6)

MW
Expl.
N Structure Systematic Name Starting materials found
0.
(MH")
N-((3RS,5SR)-1,5-
Dimethyl-3-phenyl- 1 3pg 5SR)-1,5-Dimethyl-3-
- piperidin-3-yl)-2- T .
A methoxy-6- phenyl-piperidin-3-ylamine
85 NO‘H methylsulfanyl-4- (Example A.20) and 2= | 5
; F . Methoxy-6-methylsulfanyl-
CH } s trifluoromethyl- .

: | I~r benzamide 4-trifluoromethyl-benzoyl
hydrochloride chloride (Example B6)
2-Methoxy-N-

((3RS,58R)-5-
m;fg%;{?i:ﬁgig{_l i rac-5-Methoxymethoxy-1-
© 0 o piperidin-3-yl)-6- methyl-3-phenyl-piperidin-
T methylsulfanyl-4- 3-ylamine (Example A.10)
86 O‘u .| trifluoromethyl- and 2-Methoxy-6- 499.3
o o s‘ - benzamide methylsulfanyl-4-
F




475.1 114 U_U_1l_* 0Z2 2 i Z (7) | 2-Ethyl-N((S or R- -nethyl-3-
phenyl - pi peridin-3- yl)-4- trifluoronmethyl- benzam de hydrochl ori de
rac- 2- Et WwD-2br0/08625met hyl - 3- phenyl - pi peri di n-3-yl) - 4- PCTiHPRUOM0S058L hyl -

benzam de (Exanple 4) A 5.4 391.2 115 LL LLIL* 0z 2 1 | |

(71

Z-1 (7) | 2-Ethyl-N-((R or S)-1-nethy193- phenyl -piperidin-3- yl)-4-

trifluoronethyl-

rac-N-[3-(3-Bromo-
Br CIH -1- -
pl'len}{g‘ ! 3rn ef]ll }; rac-3-(3-Bromo-phenyl)-1-
o o plpre;lﬂlln_ -y6 - methyl-piperidin-3-ylamine
N cthoxy=5- (Example A.23) and 2-
87 N methylsulfanyl-4- 517.2
H F trifluoromethl Methoxy-6-methylsulfanyl-
S| F uorometiyl- 4-trifluoromethyl-benzoyl
] benzamide chloride (Example B6)
hydrochloride P
F racﬁi-g -]f)i-eil;ﬁrlo “+ rac-3-(2-Chloro-4-fluoro-
F ool henyl)-1-methyl-piperidin-
! " | methyl-piperidin-3-yl]- ps-ylzn)nne (Example A.24)
88 | R 2-methoxy-6- and 2-Methoxy-6- 491.1
N methylsulfanyl-4- methvlsulfanyl-4-
SN trifluoromethyl- . Y Y
benzamide trifluoromethyl-benzoyl
chloride (Example B6)
rac-2-Methoxy-6-
N methylsulfanyl-N-[1- rac-1-Methyl-3-(3-
F trifluoromethyl-phenyl)-
| F methyl-3-(3- Y :
s . wifl thvl piperidin-3-ylamine 507.2
89 § riiuoromethy’- (Example A.26) and 2-
~n phenyl)-piperidin-3- h hvlsulfanyl
1]-4-trifluoromethyl- Methoxy-6-methylsulfanyl-
° N yi] benzamide Y 4-trifluoromethyl-benzoyl
chloride (Example B6)
F rac-2-Methoxy-6-
rac-1-Methyl-3-(3-
F+F methylsulfanyl-N-[1- trifluoromethoxy-phenyl)-
° F methyl-3-(3- o .
o F trifluoromethoxve piperidin-3-ylamine 523.1
90 g F henyl)-piperidi y3 (Example A.27) and 2-
N Ii e4ny : filplperl 1?1; I Methoxy-6-methylsulfanyl-
° O yiI- _;)reln;;rfloi(r;;e Y= | 4-trifluoromethyl-benzoyl
chloride (Example B6)
rac-3-(3-Methoxy-phenyl)-
(|) i rac-2-Methoxy-N-[3- I-methyl-piperidin-3-
o F| (3-methoxy-phenyl)-1- |  ylamine (Example A.28) 469.2
g F| methyl-piperidin-3-yl]- and 2-Methoxy-6- '
91 § Y
N 6-methylsulfanyl-4- methylsulfanyl-4-
SN trifluoromethyl- trifluoromethyl-benzoyl
benzamide chloride (Example B6)
Difl‘rlaco-i\otr[i;l(li-x ) rac-3-(3-Difluoromethoxy-
"~ U M phenyl)-1-methyl-piperidin-
T phenyl)-1-methyl- Y
o © | P e At 3-ylamine (Example A.29) | 9505.2
§ ° .| piperidin-3-yl}-2- and 2-Methoxy-6-
92 o s methoxy-6- Y
~n methvlsulfanyl-4- methylsulfanyl-4-
SN trifl yorlolrnetg L trifluoromethyl-benzoyl
Y e chloride (Example B6)
benzamide formic acid




benzam de hydrochl oride rac-2-Ethyl-N (1-nethyl-3- phenyl -

pi peridin-3-yl)- 4- trifluoronethyl- benzam de (Exanple 4) A 9.9 391.1 WD
2010/ 086 280RCIVIERPZD10/ 050551 -98- 116 LL LL Ii- \ 0 Z 2PNEERXPAOGHSS]

met hyl sul fany1-4- trifluoronmethyl-N- ((S or R -1,5,5- trimethyl-3-phenyl-
pi peridin-3-y1l)- benzam de rac-2-Met he®¥~ 6- nethyl sul fanyl - 4-

trifluoronmethyl- N (1,5 5- trinmethyl-3- phenyl- piperidin-3-yl)- benzam de

hydroghl ori de (exanple 99) C€ rac-N-[3-(3-Fluoro-
o F | F phenyl)-1-methyl- rac-3-(3-Fluoro-phenyl)-1-
lOH s E piperidin-3-yl]-2- methyl-piperidin-3-ylamine 457 2
03 - ¥ methoxy-6- (Example A.30) and 2- '
| LI methylsulfanyl-4- Methoxy-6-methylsulfanyl-
h trifluoromethyl- 4-trifluoromethyl-benzoyl
benzamide formic acid chloride (Example B6)
F raiigo-g:(i-eihﬁ-rlo __4_ rac-3-(3-Chloro-4-fluoro-
cl | Foo. thvl _phe dy 30l phenyl)-1-methyl-piperidin-
s g me ;_;Egggg; 1?6-- V- 3-ylamine (Example A.31) | 491.1
94 | - § Y and 2-Methoxy-6-
N methylsulfanyl-4- methvlsulfanyl-4-
0 O trifluoromethyl- . Y Y
benzamide trifluoromethyl-benzoyl
chloride (Example B6)
F Difaicgll‘\ol:[ie(i,ji-l- rac-3-(3,4-Difluoro-phenyl)-
F | e | ot Ph o Y - 1-methyl-piperidin-3-
s g me g_;géfgg; 1?6-- Y- ylamine (Example A.32) 475.1
95 | - § Y and 2-Methoxy-6-
N methylsulfanyl-4- methylsulfanyl-4-
7 trl%gigﬁ?égyl_ trifluoromethyl-benzoyl
chloride (Example B6)
F rac-2-Mcthoxy-6- rac-1-Methyl-3-m-tolyl-
| F | methylsulfanyl-N-(1- o .
° thvl-3-m-tolvl piperidin-3-ylamine
H F methy’>-m-tolyl- (Example A.33) and 2- 453.2
96 SN piperidin-3-yl)-4-
ol trifluoromethyl- Methoxy-6-methylsulfanyl-
> benzami dey 4-trifluoromethyl-benzoyl
chloride (Example B6)
F ra;gﬂ[i:(tgu?){ol-_} rac-3-(4-Fluoro-3-methyl-
F y-pheny phenyl)-1-methyl-piperidin-
| F | methyl-piperidin-3-yl]- .
© g > methoxvo6. 3-ylamine (Example A.34) | 4712
97 | - § Y and 2-Methoxy-6-
N methylsulfanyl-4- methylsulfanyl-4-
(6] S 1 -
™ trl%gigﬁ?ﬁyl trifluoromethyl-benzoyl
chloride (Example B6)
_rac-N-[3(3,5- rac-3-(3,5-Difluoro-phenyl)-
F F F Difluoro-phenyl)-1- . YN
o’ | me thyl-piperidin-3-y1]- I-methyl-piperidin-3
t F >-methoxy-6- ylamine (Example A.35) 475.1
98 N thylsulfanyl-a and 2-Methoxy-6-
0 S ntlfl a yoilolnfel‘z _1__ methylsulfanyl-4-
blelnzarni dey trifluoromethyl-benzoyl
chloride (Example B6)




9.8 467.2 117 LL LL LL \ 0 O ,Z Z N-435,65) or (3R 6R)-1, 6-

D met hyl- 3- phenyl - pi peridin-3-yl)-2- nethoxy-6- nethylsul fanyl-4-

trifl uor owethyosetsenzam de N-(1, 6- Di met hyl-3- phenyl - pCpaPReionsGsyl) -

2- met hoxy-6- met hyl sul fanyl- 4- trifluoronethyl- benzam de (Exanple C. 1) A

7.5 453.2 118 LL LL LL \ 0 40 0(.0- Z-P#-435 6R) or (3R 65)-1,6-

D met hyl1- 3- phenyl -

pi peridi n-3-yl)-2- nethoxy-6-

rac-2-Methoxy-6-
methylsulfanyl-4- rac-1,5,5-Trimethyl-3-
o o o trifluoromethyl-N- phenyl-piperidin-3-ylamine
o ~N y Jb\ﬂ (1,5,5-trimethyl-3- (Example A.21) and 2- 467 2
H r | phenyl-piperidin-3-yl)- | Methoxy-6-methylsulfanyl- '
S| F benzamide 4-trifluoromethyl-benzoyl
hydrochloride chloride (Example B6)
rac-3-(3-Chloro-phenyl)-1-
cl F. .| rac-N-[3-(3-Chloro- | methyl-piperidin-3-ylamine 443.1
phenyl)-1-methyl- (Example A.6) and 2- '
100 | ~y N YQ)(F piperidin-3-yl]-2- Methylsulfanyl-4-
bl methylsulfanyl-4- trifluoromethyl-
~ trifluoromethyl- benzoyl chloride (CAS:
benzamide 956830-68-5)
rac-1-Methyl-3-phenyl-
"\F| rac-2-Chloro-N-(1- piperidin-3-ylamine 397 1
" F methyl-3-phenyl- (Example A.1) and 2- '
101 | >y N \(©)< 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- 522 1
o S | f_r| methylsulfanyl-N-[1- ylamine (Example A.36) '
102 lOH ij)(p methyl-3-(3-thiazol-2- and 2-Methoxy-6-
n § yl-phenyl)-piperidin-3- methylsulfanyl-4-
° SN yl]-4-trifluoromethyl- trifluoromethyl-benzoyl
benzamide formic acid chloride (Example B6)
Olk o rac-2-Ethyl-3-methyl- ra;;;éfgfﬁ?:;gieﬁzl_
on y g I\i-(l‘-me“ctil}yl-;-lihzn (Example A.1) and 2-Ethyl- 4052
103 | W N yl-piperidin-3-yl)-4- 3-methyl-4-trifluoromethyl-
trifluoromethy b | chloride (E 0
© |-benzamide formic enzoyl chloride (Example
) B.16)
acid
rac-1-tert-Butyl-3-phenyl-
rac-N-(1-tert-Butyl-3- piperidin-3-y
>L o o phenyl-piperidin-3-yl)- | lamine (Example A.37) and
104 N N)hﬂ 2-methoxy-6- 2-Methoxy-6- 4812
: . F|  methylsulfanyl-4- methylsulfanyl-4- '
I g trifluoromethyl- trifluoromethyl-benzoyl
benzamide chloride (Example B6)




met hyl sul fany1-4- trifluoronethyl- benzam de N-(1,6- Dinethyl-3- phenyl -

pi peridi n-3-yl)- 2-nethoxy-6- nethylsul fanyl- 4- trifluoronethyl- benzam de
(Exanpl e Y¥00ORP10A8K259 453.2 119 LL LL IL \ O 41 O- N 43RPEREFR010®I)6E) - 1, 6-
D net hyl- 3- phenyl - pi peridin-3-yl)-2- methoxy-6- nethylsul fanyl-4-
trifluoronethyl- benzanide N-(1,6- Di nBdhyl-3- phenyl- piperidin-3-y1)-

2- met hoxy-6- nethylsulfanyl- 4- trifluoronethyl- benzam de (Exanple C 1) A
rac-4-Methyl-6-phenyl-4-

rac-2-Methoxy-N-(4-
methyl-6-phenyl-4-
aza-spiro[2.5]oct-6-

aza-spiro[2.5]oct-6-ylamine

hydrochloride (Example
A.38) and 2-Methoxy-6-

\N
N
105 H/Uj(j\ﬂ yl)-6-methylsulfanyl- methylsulfanyl-4- 4652
T ! 4-trifluoromethyl- trifluoromethyl-benzoyl
benzamide chloride (Example B6)
The examples 106-128 have been prepared by separation of the racemic material by chiral
HPLC:
Starting Col Retenti | o
Expl. . . on time
N Structure Systematic Name racemic umn (min) found
0. min. .
material type N (MH’)
rac-N-(5-
Hydroxy-1-
N-((3S,5R) or nZe thyl}-l3-
(3R,5S)-5- phenyl-
o o Hydroxy-1-methyl- iperidin-3-yl)-
3-phenyl-piperidin- | PP J
Pheny-pib 2-methoxy-6-
106 3-yD)-2-methoxy-6- LA 6.9 455.2
methylsulfanyl
s rnqthylsulfanyl-4- A
F trifluoromethyl- trifluoromethyl-
benzamide benzamide
hydrochloride (Example 51)
rac-N-(5-
Hydroxy-1-
N-((3R,5S) or “;6;25;3 -
GSSR-5- ) piperidin-3-y))-
Hydroxy-1-methyl-
e 3-phenyl-piperidin- 2-methoxy-6-
Y 0o 0 methylsulfanyl-
107 NN 3-yl)-2-methoxy-6- 4 A | 102 | 4552
CIH O\N methylsulfanyl-4- : )
H . trifluoromethyl-
s trifluoromethyl- benzamide
OH | . benzamide (Example 51)
hydrochloride P




10.8 453.2 WO 2010/ 086251PCT/ EP2010/ 050551 -99- 120 LJ- LL LJ-
pi peridi n-3-yl)-2- nethoxy-6-

N- 43R, 6S) or (3S,6R)-1,6- Dinethyl-3-phenyl -
met hyl sulwearrgto/o8625tr i f | uor onet hyl -

\'0. Op

benzam de N-(1,6- D ®ReTmP2018405@RENY| -

pi peridin-3-yl)- 2-nethoxy-6- nethylsulfanyl- 4- trifluoronmethyl- benzam de
(Exanple C. 1) A 15.7 453.2 121 LL LL LB6A O * ZI zz N-43S,5R) or
(3R 59)-1, 5-
2-Methoxy-N-
((3RS,58R)-5-
2-Methoxy-N- methoxy-1-
@ ((3R,5S) or methyl-3-
Z o (3S,5R)-5- phenyl-
NN methoxy-1-methyl- | piperidin-3-yl)-
108 O\N 3-phenyl-piperidin- 6- B | 227 | 469.2
s 3-yl)-6- methylsulfanyl-
SN | methylsulfanyl-4- 4-
trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 75)
2-Methoxy-N-
((3RS,58R)-5-
2-Methoxy-N- methoxy-1-
((3S,5R) or methyl-3-
(3R,5S)-5- phenyl-
9 methoxy-1-methyl- | piperidin-3-yl)-
109 | N :,,,H )‘:©ﬁ< 3-phenyl-piperidin- 6- B | 314 | 4692
F 3-yl)-6- methylsulfanyl-
O 3 ¢ | methylsulfanyl-4- 4-
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- | A 8.0 457.2
methylsulfanyl-4- 4-
trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 68)
rac-N-[3-(2-
Fluoro-phenyl)-
N-[(R or S)-3-(2- I-methyl-
| Fluoro-phenyl)-1- | piperidin-3-yl]-
©\S methyl-piperidin-3- | 2-methoxy-6-
111 NN HF yl]-2-methoxy-6- | methylsulfanyl- | A | 146 | 457.2
O,N methylsulfanyl-4- 4-
© trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 68)




D net hyl- 3- phenyl - pi peridin-3-yl)-2- methoxy-6- nethylsul fanyl-4-
trifluoronethyl- benzam de N 43RS, 5SR)- 1, 5-D nethyl-3- phenyl -

pi peri di wl-29m)y08621 et hoxy- 6- net hyl sul fanyl - 4- trifl uecCompeonplososbenzam de
hydrochl ori de (Exanple 85) C 14.4 453.2 122 LL LL II_\N O * i . IIl 6 2z /
N- 43R, 5S) or (3S,5R)-1,5- Dinethyl-3-phényl- piperidin-3-yl)-2- nethoxy-6-
nmet hyl sul fanyl-4- trifluoronethyl- benzam de N- 43RS, 5SR)- 1,5-Di nethyl- 3-

pheny| - piperidin-3-yl)- 2-nethoxy-6- rac-N-[3-(2,5-
Difluoro-
N-[(S or R)-3(2,5- | PRemyD-1-
® . | Difluoro-phenyl)-1- ; ergfiinz- 1}-
¢ | methyl-piperidin-3- p2I-)rnethox -y6-
112 yl]-2-methoxy-6- el lfy LA ] 146 | 4751
methylsulfanyl-4- methy Zu any
o~ trifluoromethyl- : i
benzamide trlﬂuororngthyl-
benzamide
(Example 69)
rac-N-[3-(2,5-
Difluoro-
N-[(Ror §)-3-(2,5- | PhemyD-I-
F 3 Difluoro-phenyl)-1- | . methyl-
| uoto-pheny iperidin-3-yl]-
\©\S ¢ | methyl-piperidin-3- p2 thoxv-6
13 |  _FHF yl]-2-methoxy-6- 'rﬁel lefy' | A | 188 | 4751
UN methylsulfanyl-4- methylsulfanyl-
° O trifluoromethyl- &
benzamide trlﬂuororngthyl-
benzamide
(Example 69)
rac-2-Ethyl-N-
2-Ethyl-N-((S or (1-methyl-3-
R)-1-methyl-3- phenyl-
phenyl-piperidin-3- | piperidin-3-yl)-
114 yl)-4- 4- A | 54 | 3912
trifluoromethyl- trifluoromethyl-
benzamide benzamide
hydrochloride (Example 4)
rac-2-Ethyl-N-
(1-methyl-3-
2-Ethyl-N-((R or phenyl-
© S)-1-methyl-3- piperidin-3-yl)-
cH Q9 phenyl-piperidin-3- 4-
115 \ON yl)-4- trifluoromethyl- | A 9.9 391.1
H E trifluoromethyl- benzamide
F benzamide (Example 4)
F hydrochloride




met hyl sul fanyl - 4- trifluoromethyl- benzam de hydrochl ori de (Exanple 85) C
17.7 453.2 123 LL LLIL* 0 Z 1 Z/ N((3S,5R or (3R 59)-1,5-

Di net hy1-wophsgb2s1pi peri di n-3-yl1)-2- ethyl-4- trifl uor @cEiErg10/0bEazam de
N ((3RS,5SR)- 1, 5-Dinet hyl-3- phenyl- piperidin-3-yl)- 2-ethyl-4-
trifluoronethyl- benzanide (Exanple C-2%- A 5.6 405.2 WD

2010/ 086251PCT/ EP2010/ 050551 -100- 124 LL LL Ii-

rac-2-Methoxy-
6-
methylsulfanyl-
2-Methoxy-6- 4-
methylsulfanyl-4- | trifluoromethyl-
trifluoromethyl-N- N-(1,5,5-
116 ((SorR)-1,5,5- trimethyl-3- C 9.8 467.2
trimethyl-3-phenyl- phenyl-
piperidin-3-yl)- piperidin-3-yl)-
benzamide benzamide
hydrochloride
(example 99)
N-(1,6-
N-((38,68) or Dlg;fetfllyyll_'3'
(3R,6R)-1,6- NPT
Dimethyl-3-phenyl- pggé?ﬁgf};_yé?_
117 piperidin-3-yl-2- | thylsulfanyl- | A | 7.5 | 4532
methoxy-6- A
methylsulfanyl-4- trifluoromethyl-
trifluoromethyl- benzami dey
benzamide (Example C.1)
N-(1,6-
N(ESeRyor | P
_ (3R,65)-1,6- piperidin-3-yl)-
Dimethyl-3-phenyl- 2-methoxy-6-
118 piperidin-3-yD)-2- | vlsulfanyl- | A | 89 | 4532
methoxy-6- A
methylsulfanyl-4- trifluoromethyl-
trifluoromethyl- benzami dey
benzamide (Example C.1)
N-(1,6-
N-((3R,6R)or Dlg;fetfllyyll_'3'
_ 35,68)-1,6- piperidin-3-yl)-
: Dimethyl-3-phenyl- 2-methoxy-6-
119 | v, piperidin-3-yl-2- 1 i vlsulfanyl- | A | 108 | 4532
N methoxy-6- 4
- N -
S F n;gthylsulfanyl 4 trifluoromethyl-
rifluoromethyl- benzamide
benzamide (Example C.1)




0 .1116 N-((3R 5S) or (3S,5R) -1,5- D nethyl-3-phenyl- piperidin-3-yl)-2-
ethyl-4- trifluoronethyl- benzam de N-((3RS,5SR)- 1, 5-Di nethyl-3- phenyl -
pi peri di rwl-29myo86Z1et hyl -4- trifluoromethyl- benzam de PEX&PRIO/ONS2) A 17.
405.2 125 LL LL LL 0O _>1110/ 2-Ethyl-N((3R 5S) or (3S,5R)-5-

met hoxy- | - met hyl - 3- phenyl - pi peridin- -39y1)-4- trifluoronethyl- benzani de
2-Ethyl -N- ((3RS,5SR)-5- nethoxy-1- nethyl-3- phenyl- piperidin-3-yl)- 4-

triflpuoronethyl- benzam de N-(1,6-
N-(GR6S)or | DMmetyls
(3S,6R)-1,6- A
© ~ Dimethyl-3-phenyl- piperidin-3-yl)-
7 o o S 2-methoxy-6-
120 | SN, piperidin-3-yl)-2- 1 vlsulfanyl- 157 | 453.2
N i methoxy-6- A
i F methylsulfanyl-4- trifluoromethyl-
F trifluoromethyl- .
benzamide benzamide
(Example C.1)
N-((3RS,5SR)-
1,5-Dimethyl-3-
N-((3S,5R) or phenyl-
(3R,5S)-1,5- piperidin-3-yl)-
o o Dimethyl-3-phenyl- | 2-methoxy-6-
121 piperidin-3-yl)-2- | methylsulfanyl- 144 | 4532
methoxy-6- 4- ' '
s F | methylsulfanyl-4- | trifluoromethyl-
E ol trifluoromethyl- benzamide
benzamide hydrochloride
(Example 85)
N-((3RS,5SR)-
1,5-Dimethyl-3-
N-((3R,55) or phenyl-
(3S,5R)-1,5- piperidin-3-yl)-
© o o Dimethyl-3-phenyl- | 2-methoxy-6-
122 | >n piperidin-3-yl)-2- | methylsulfanyl- 177 | 4532
® methoxy-6- 4- ' '
s methylsulfanyl-4- | trifluoromethyl-
) | F trifluoromethyl- benzamide
benzamide hydrochloride
(Example 85)
N-((3RS,5SR)-
N-((3S,5R) or 1,5-Dimethyl-3-
(3R,5S)-1,5- phenyl-
0 Dimethyl-3-phenyl- | piperidin-3-yl)-
123 piperidin-3-yl)-2- 2-cthyl-4- 5.6 405.2
ethyl-4- trifluoromethyl-
trifluoromethyl- benzamide
F benzamide (Example C.2)




(Exanple 77) B 7.1 421.2 126 LL LL 1]
(3S,5R) - 5- net hoxy-I1 -net hyl -
trifl uor owetzhyloseisenzam de 2- Cycl opropyl -

((3R, 5S) or

0 Zz2

/[ .1110 2-

3- phenyl - pi peri di n-
N- (( 3RS, 5SR) - PETHRPRI1005053

Cycl opropyl - N-
3-yl)-4-

met hyl -3 - phenyl - piperidin-3-y1)- 4_ trifluoronethyl- benzam de (Exanple
76) C 18 433.4 127 LL LL LL O\ 00- =-®06-Di nmet hoxy-N- ((S) or (R -1-
N-((3RS,5SR)-
N-((3R,55) or 1,5-Dimethyl-3-
© (3S,5R)-1,5- phenyl-
7 9 Dimethyl-3-phenyl- | piperidin-3-yl)-
124 \NO\N piperidin-3-yl)-2- 2-ethyl-4- A | 17.8 | 4052
- H F cthyl-4- trifluoromethyl-
F trifluoromethyl- benzamide
F benzamide (Example C.2)
2-Ethyl-N-
((3RS,58R)-5-
2-Ethyl-N-((3R,5S) methoxy-1-
© or (3S,5R)-5- methyl-3-
Q9 methoxy-1-methyl- phenyl-
125 ON 3-phenyl-piperidin- | piperidin-3-yl)- | B 7.1 421.2
.~ H |= 3-yl)-4- 4-
5\ F trifluoromethyl- | trifluoromethyl-
F benzamide benzamide
(Example 77)
2-Cyclopropyl-
2-Cyclopropyl-N- N-((3RS,5SR)-
5-methoxy-1-
((3R,55) or
methyl-3-
(3S,5R)-5-
“o~s methoxy-1-methyl- | . phenyl-
126 Oﬁ 3-phenyl-piperidin- p1per1d£1‘1_1-3-yl)- C 18 433.4
F 3-yl)-4- :
S F . trifluoromethyl-
~ F trifluoromethyl- .
benzamide benzamide
(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 Diperidin3-y)-4- .. B | 97 | 4232
trifluoromethyl- trifluoromethyl-
benzamide benzamide
(Example 80)
rac-2,6-
2,6-Dimethoxy-N- Dimethoxy-N-
(1-methyl-3-
-~ (R or (S)-1-methyl-
-~ 79 3-phenyl-piperidin- phenyl-
128 O\N)‘j(jx 3-yl)-4 piperidin-3-yl)- | B | 20.7 | 4232
H F A 4-
o trifluoromethyl- trifluoromethyl-
| F benzamide )
benzamide
(Example 80)




met hyl -3 -phenyl - piperidin-3-yl)-4- trifluoronethyl- benzam de rac-2, 6-
D met hoxy-N- (1-net hyl-3- phenyl- piperidin-3-yl)- 4- trifluoronethyl-

benzam dewOBREMIBb25180) B 9.7 423.2 128 IL IL IL 00- = ZPCéAD2omeORSEY- N (R
or (S)-1-methyl- 3-phenyl-piperidin- 3-yl)-4- trifluoromethyl- benzam de
rac-2, 6- Di net hoxy-N- (1-nethyl- 3- pldpyl - ...-_" piperidm3 yv_ 4-

trifluoronethyl- benzam de (Exanple 80) B 20.7
*: Analytical separation conditions: Column: A: Chiralpak AD; B: Lux 2 cellulose; C: Reprosil

chiral NR. Eluent: 15 % Isopropanol/ Heptane;

The compounds of formula I and their pharmaceutically usable addition salts possess
5 wvaluable pharmacological properties. Specifically, it has been found that the compounds of the
present invention are good inhibitors of the glycine transporter I (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/Streptomycinl % (Gibco life technologies),

Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco life technologies)
Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl,, 2.5 mM KCI, 2.5
mM MgSOy4, 10 mM (+) D-glucose.

15 Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

On day 1 mammalian cells, (Flp-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. ICso, 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 lysed 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 ICsq data <1.0 uM. The preferred ICs, data

30  (<0.2 uM) for compounds 1 —128 is be provided in table 1.
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i nvention are good inhibitors of the glycine transporter
The conpounds were investi gabkd i n accordance with the test given
10 DVEM conpl ete medi um Nutri ent
bovi ne serum (FBS) 5 %

f et al

it has been-f8und that the conpounds of the

(G bcot1f of ogies) P N/ $rrept % (G D |
t echnal oqi :%%a?ﬁ] gr onyci nl(ésogﬁltﬂ'lr#l G|bco Ilﬁw?echnol 0gi g%" d gLﬂM?n ne 1
mM G bco |ife4echnol ogi es) UpRéke buffer (UB) 77 150 nM NaC1, 00881hM
Hepes{Tris,—pH 7.4 1 M CaCl2 2.5 mMIKCL, 2.5 nM My504, 10 M ()
D-gl udose. 15 5FI p-i ncm CHO (pﬁW‘ﬁrogen Cat n R¥8-07)cells stQtW§9
t ransffected witt m&dyTHbo Dt yci e rupt ake b tTo ass yT1-1b)
On day 1 manmalian cel]s, (F p %lcmCH( , trang%lected W nGby‘?‘g?db DNA
were plated atlthe density 00.0202 000 cel | s/wel B3in conpl ete F- (lBSrredl um
W t hout h\/nr omycin in 96-well culture p| ates. (On day 2, i
aspirated andithe cells were WRiShed twice withS#ptake 20 buff801{HB). The
cel I s weretheg Tncubated fop 3Gy mm at— 22 Cwgitr erther (1) ggzpptential
conpetjitor, (ii) 10 mM non-radioactive|glycine ] (iii) @a concen?ratl on of a
pot entli al 1 nhiitor. A rangeQob4£oncentrati onsgef the pptentialo7ishi bitor
was used to generate data for calculati ng the concentration of inhibiton
resultling in 59 %of the eff8d7%e. g. 1| G50, t h&7 concentf ati on088% he
conpetitor inhibi ting gtycin ake UI 509 & solutipnm was,t
i mredijatel y ag%ed 25 cpntai nlﬁngg? 3H] - gljyci ne 66§\nM (11-p06 G/ i 14?‘; and 25
[t M non-radi ogaetive glycine. 0.05e3 pl at e< were i ggubated w th gentd7e shakiing
and the_reaction was s npppd hy aqlni ratlion of the mxture and washi ng
(three times)2%ith icelcol d 0826Zhe cellls wer e91ysed wi th sci fAdilBRation
| i qui d;—shakeng3—hoursrand LU% 174/;1UI oactivity 53 the—cetswas It ed—usi ng
a scintillation counter. The conpounds descrlbed i n exanpl es 9'-2 have |an
I C50 data <1.Q6[tM The prefenged | C50 [data 3094<0.2 1AM forogsgpounds |1
-128 ils _be provided in{table 1 WD 2010/ 086251PCT/ EP2010/ 050551 -102-
Table |l Exadple | C50| data PPR)7 Exanplle 1 C50 Bata (pM| 4 0. 0984157 0. 0881
5 0. 107486 "381""" 7010854 3%181 025311t 0.02056 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 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 0.0259

67 0.1289 116 0.0358

68 0.1746 117 0.0324




83 0.03 13 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. 027WO2010/084259 36 0.0839 94 0.0596 37 0.1817 95 PCT/EP2010/050551
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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, ¢.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,

5 dragées, 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
carriers 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, emulsifiers, sweeteners, colorants, flavorants, salts for varying the

20 osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.

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 I

25 and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other
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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 disease.

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 or 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 mg/tablet
5 mg 25 mg 100 mg 500 mg
15 1 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. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
20 Total 167 167 167 831
Manufacturing Procedure
1. 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
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Capsule Formulation

Item Ingredients mg/capsule
5 mg 25 mg 100 mg 500 mg

1. Compound of formula I 5 25 100 500
5 2. Hydrous Lactose 159 123 148 -

3. Corn Starch 25 35 40 70

4. Talc 10 15 10 25

5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600
10

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.
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conpounds of formula | and the pharmaceutically acceptable salts of the
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pharmaceutical preparations. The pharmaceutical preparations can be

admi nistered orally, e.g. in the formidb-tablets, coated tablets, 5
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suspensi ons. The admi nistration can, (leiaver, also be effected rectally,
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l'ike. Dgapenging on the nature of the active substance no carriers are
however usual |y required in the case of soft gelatine capsules. Suitable
carri e for tisdyprogdudowenaliofl, €Dk, HCHRs-CHG, (GHs)y+Qspsveanbkyl, f-6CHOxO! e,

wat er, polyols, cer et abl e oil d the like. Suitable carriers for
supposi tories a(pgf yfcgf’lgé%ﬁ%[glé&letr%?tcﬁ?lﬁilﬂ% har dened oils, waxes, fats,

sem - | iggui d or jslhyaryedn RROERh ShydRtkyt RRvdr laki&, dﬁtﬁw&%(ﬂﬁmﬁj @ﬂbw&reﬁ?ﬁré‘ﬁ' ons
can, noreover, contain preser vatl ves, sol ubilizers, “stabilizers, wetting
agents, enul si flcp\@frr@lk@meeltténerp@rldmahm@nnsf,ogdtlheamothd?qzt&spns)amg ¢lcmed/ﬁrom ng
the 20 osnotic Rressu maski ng agents or antioxidants. They can
al so contain sfirt R ZP]O[OE i eutical ly val uabl e substances.
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phar maceuti cal ﬁ%%%gﬁgﬁggﬁé%tﬂé‘g@ n sa 18%%%81(5%9 gelsol\Vr% éEi‘ghgme or
m)lr3 e ot her Vﬂ&&b@iyf}&ﬁ%d@@l B/adEI%Q)i(B&@ﬁ&@EBbFﬁdIMy shb@iﬁﬁp@bpll{ﬁednkiy val uabl e
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di sorders of t e ce tral nervous system for exanple the treatnent or
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di sease. The dosage .can vary. within wide |imts and will, of course,
have to be adj RF8aY ﬁe?OrPQOPﬂH’i%é&ﬁﬁedp¥@8FPéﬂ%ks in each particul ar case.

In thecase ofis@ral fdm nistration the dosage for adults can vary from
about 0.01 ng to about 1000 CEer day of a conpound of general fornula I
or of tohe pb@nma@swdy agceatablenciodddigphaitnieceacenimiytue oete dbteresapnding

t heg eo The dosa e adm nistered as single dose or in

vzg(ge(?n%fgéo&erélﬂ(y%r p.tlcgggpgﬁe{)ﬁ?%pﬁe upper limt can also be exceeded when
thls is found to be indicated. Tablet Fornulation (Wt G anulation) 15 20
Manufacturing Procedure 1. Mx itens 1, 2, 3 apd 4 and granulate with
puri fi edAvengoundof forpuiaeacgpraing teslagm IsehereisR’ pdewerdleylgr anul es t hr ough
suitable mlling equipnent.

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, wherein the phenyl group for Ar is substituted

by at least two CF3 groups.

5. A compound of formula I according to claim 4, wherein the compounds are
30 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



25 4. Add item5 and mx for three mnutes; conpress on a suitable press.
WO 2010/ 086251 Item ngredi ents -105- Capsul e Formul ati on ng/ capsul e

PCT/ EP20W0OQB08B625100 ng500 ny 5 ny25 ngy 1. Conpomnu/ErRomosessi a | 5
25 100 500 5 2. Hydrous Lactose 159 123 148 3. Corn Starch 25 35 40 70
4. Talc 10 15 -107-

rac-2-ethyl-N-(1-methyl-3-phenyl-piperidin-3-yl)-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.

6. A compound of formula I according to claim 3, wherein the phenyl group for Ar is substituted

by at least one CF5 group.

7. A compound of formula I according to claim 6, wherein the compounds are

10 rac-2-ethyl-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
rac-2-bromo-6-methoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
rac-N-(1,2-dimethyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
rac-2-cyclopropyl-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide

15  rac-2-methoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-6-methylsulfanyl-4-trifluoromethyl-
benzamide
rac-N-(1-methyl-3-phenyl-piperidin-3-yl)-2-methylsulfanyl-4-trifluoromethyl-benzamide
rac-N-[3-(4-fluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide

20  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-trifluoromethyl-
benzamide
2-methoxy-N-((R)-1-methyl-3-phenyl-piperidin-3-yl)-6-methylsulfanyl-4-trifluoromethyl-

25 benzamide
rac-2-difluoromethoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
rac-N-[3-(3-chloro-phenyl)-1-methyl-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-

30 trifluoromethyl-benzamide
rac-N-(5-fluoro-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



10 25 5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600 10

Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a suitable mxer for 30
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or two tiflyoromethyl-benzamide
rac-N-[3-(2-fluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide

10 rac-N-[3-(2,5-difluoro-phenyl)-1-methyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide
rac-2-isopropyl-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
rac-2-methoxy-6-methylsulfanyl-N-(1-methyl-1,4,5,6-tetrahydro-2H-[ 3,4 bipyridinyl-3-yl)-4-
trifluoromethyl-benzamide

15 rac-2-ethyl-N-(1-methyl-1,4,5,6-tetrahydro-2H-[3,4"bipyridinyl-3-yl)-4-trifluoromethyl-
benzamide
rac-2-methoxy-6-methylsulfanyl-N-(1-methyl-1,4,5,6-tetrahydro-2H-[3,3"bipyridinyl-3-yl)-4-
trifluoromethyl-benzamide
rac-2-Ethyl-N-(1-methyl-1,4,5,6-tetrahydro-2H-[3,3"|bipyridinyl-3-yl)-4-trifluoromethyl-

20  benzamide hydrochloride
2-methoxy-N-((3RS,5SR)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-6-methylsulfanyl-4-
trifluoromethyl-benzamide
2-cyclopropyl-N-((3RS,5SR)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide

25  2-ethyl-N-((3RS,5SR)-5-methoxy-1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide
rac-2,6-dimethoxy-N-(1-methyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-benzamide
2-cyclopropyl-N-((3RS,5SR)-1,5-dimethyl-3-phenyl-piperidin-3-yl)-4-trifluoromethyl-
benzamide

30 rac-2-cyclopropyl-4-trifluoromethyl-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



nis0,1 2 or3; or a pharmaceutically acceptable acid addition salt, to
a racemc mxture, or to its correspondi ng 20 enanti oner and/or opti cal

i soner t hwoeofo/08&251A conpound of fornula | accordi ng toPcCT&iPae1d/05088er ei n R
is lower alkyl. 3. A conpound of fornmula | according to claim2, wherein Ar
and R are both phenyl. 25 4. A conpoultd®-of fornmula | according to claim 3,
wherein the phenyl group for Ar is substituted by at | east two CF3 groups.

5. A compGrShI)- If, sdimudtRy 13 -piagt-gipag ding-¢l)di-methox poanheth st ifnytarpounds  are

30 , :
rac-Z-ﬁﬂﬂ%ﬂﬁﬁﬁﬁvkbﬁﬁﬁﬁv¥13 phenyl - pi peri din-3-yl)-4,6-bis-trifluoronethyl-b

enzam N e ; a e din.2 ool oo
rac- 2- nme 2 tho}f/y H— %qRS 2D Qlf Igethﬂ)é}ﬁm?hmfyplernll eéh yr%-33131§/eﬁ’ L Izllp 66‘121%1}053- %’12 i6f | uor onret hyl -
benzanhdﬂhﬂMMﬁﬂ@ﬂ@#ﬂﬂﬁﬁBﬁEﬁWlEﬁﬁﬁﬁﬁkﬂSOSSl -107- rac-2- ethyl-N(1

- met hyl - n eridi IS r|f uoro enzam de

r ac- rszN @z@ekf H‘Brﬁ?egﬁhérﬁ}ﬁityyllplp?vféilﬁérﬁbg i1t P % et ho

xy- 4, 61Rf1SorbhcfyMBERARNdY | benz ami de or

2- met hoxy-N-((Ry - 1- et hy1l- 3- phenyl - pi peri di n-3-y1)-4,6-bis-trifluoronethyl -
benzanirgeN-[5- (26:hloﬂ&0e4©ﬂmumihem3ﬂ)-ﬁ onethylepiperabie-dryd]-Agndthoxy-@imetly/lsuifaeyled-n t he
phenyl gﬁ up ﬁwbﬁr i S. ubstituted by at | east one CF3 group. 7. A
conpouﬁ 75 cording to claim®6, wherein the conpounds are 10

r ac- 2- ehyImdhd:d-raicmidsudapieny | nitRALI-B-fifRoyoety L ghichy iRyl benzan d
e
r acl®- priBwyomethpt-henapondq 1- net hy1- 3- phenyl - pi peri di n-3-y1) -4-tri fl uor onet hy

| - benzam g

oo N (ST A et pheeb eyl ey G any1- 4.t
rifl uortﬁﬂﬁdrbyieb@nbamadﬁade

rac- 2- cyclo ro%¥I-N- nmet hy1- 3- phenyl - pi peri di n- 3- ylz 4-trifluoronethyl -be
nzamn déactly oro-p enyl) 1 rnethyl—p1per1d1n—3 yl]-2-methoxy-6-methylsulfanyl-4-

rac- 2- ‘?ﬁ%%ﬁh& %mﬁ%ﬁﬂ%Q 3- phenyl - pi peri di n-3-y1)-6-net hyl sul fany1l-4-trifl
uorone enzam

ractiN- (rae—Ne[BIC(\Z1eh:B3rphleﬁu}dregjhpmrl)-diime-tBylyfﬂipe—rﬂﬁm@t}ﬂylz—sndth(myy&—mb{hmsuﬂﬂauﬂf@net hyl
-benzanlﬁ :

r ac- N- [Bopethyl-BensrBider) - 1- met hy! - pi peri di n- 3- y1] - 2- met hoxy- 6- net hyl sul f a
nyl-4- ot L{%m&iﬁwﬂd pIR& Bﬁlmn% 2 iperidin-3-yl]-2- rnethoxy-6 methylsulfanyl-4

rac- N-[ 3- (4- chi or o- pheny1) - 1- net% -pi peridin-3-yl]- %oxy nethylsulfa
nyl- 4- tnﬂu¢bu©ﬂvhb@hyhnﬁenzanlde

3 o?g;g?%%?%%ﬁ@ ﬁ%}'] %gl%?ﬁ ls){&fanyﬁe??){netgyl%e- t%llyq p‘?pe’f%ﬁn—? yrlsei t[]t)(flh%lljrlorfne %1 A-trifl
2- Mg hopszahidé R) - 1- net hy1- 3- phenyl - pi peri di n-3-y1)-6-nmet hyl sul fanyl-4-trifl
uor onet hyl - 25 benzam de

r ac- 2- dp§-Noldr@nftomerndymethylipheay hyltmgthy heirgridip: Joshli2dmethgxy- $ymethylsylfanybAonet hy

- benzg
rac hk[ghggonhlg?gmnﬁgﬁ$ﬁ) 1- met hyl - pi peri di n-3-y1] - 2- net hoxy- 6- net hyl sul fa
nyl-4- rhg- Nf-ﬂ3b((3[50diliﬂhht50| pleaplanindyl-piperidin-3-yl]-2-methoxy-6-methylsulfanyl-4-
rac- 2- met hoxy- Lg t hoxy- phenyl) - 1- met hyl - pi peri di n- 3-y1] - 6- net hyl sul f
any1- 441 erme?hy FRF4BYYR | - benzan de

A e TR S e S R R TR

rac- hL&&nusmﬁeopyl 3-p henyl - p|p eridin-3-yl)-2-netho

Xy-6-nmeth fan trifluor t hyl - nz, am de. :
2yl b S D IR Y ey bl SP Rt inepiBes R symetbe b met hy! - be
nzam dgac-N- (l-tert butyl—3 phenyl %perldm -3-yl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

2-cycl opropyl - phenyl - pi peri di n-3-y1) - 4- trlfluoronethyl be
nzami d@eﬁzamlde

rac -Ccyc t.r.iflyoronet hyl -ben
s e G S by R R a0 B 5 PR S B ap 1P 75! T o
Xy- 6- nehﬂmhgﬁkﬂ@ny&ﬂﬂnndglfluoronethyl benz anlde rac- N-

[ 3-(2-fl uoro-phen % l1-methyl-pip eridin-3-yl] -2-netho

Xy- 6- meY- h(ﬁRsiﬂ%foa R)- 5tth1T0P<Mﬂr@ﬁ*é‘b’h§1ph%ﬁﬂ)lmdﬂé3‘]}® F-ancthgxy-6-

- 6 gl PRSP MR, hone ami e

rac 2-1 sopropyl - N—(l-nethyl 3- phenyl - pi peridin-3-yl)-4-trifluoronethyl -benz
am de rac-2-net hoxy-6-net hyl sul fanyl -N- (1-nethyl-1, 4,5, 6-tetrahydro-2H

[ 3,41bi pyridinyl-3-yl)-4- trifluoronethyl-benz am de 15
rac-2-ethyl-N(1-nmethyl-1,4,5, 6-tetrahydro-2H [3 ,41

bi pyridinyl-3-y1)-4-trifluoronethyl- benz am de

A P N T ~t 1



rac-2-Ethyl -N-(1-nmethy1-1,4,5 ,6-tetrahydro-2H[3 , 31

bi pyridinyl-3-0-4-trifluoronethyl- 20 benzam de hydrochl ori de 2-netho

xy- N- ( ( 3R®0,28108R$25%- met ho xy-1 - et hyl- 3- phenyl - pi p PCT/EP2010/050551
eridin-3-yl)-6-nethyl sul fanyl-4- trifluoromethyl-benz am de

2-cycl opropyl -N-((3RS ,5 SR)-5-net ho xMOF- et hyl- 3- phenyl - pi p
eridin-3-yl)-4-trifluoronethyl benz amde 25 2-ethyl-N-((3RS ,5 SR)-5-netho
xy- 1| - ﬁﬁtﬂﬁythoﬁy-]DhQBRJS-Spbp(ﬂjRJ)Lﬁn&thbk}I 14mitthiyf-B ypbe oyradipetidin-Bange-am de

rac- 2, 6-dj net hox 1- 3- phenyl - pi peridin-3-yl)-4-trifl uoronethyl-be
nzami déngbyl fa@fzi?fﬂ)ﬁ} UQQQ@G@]R}S enzamrde 1. 5- di met hy1- 3- phenyl - pi p

(ra;L:d!anS%l ozp”r(%lg;g(ggls ?Bﬁgﬁdg%) P%%Kl-qug@yggtp %f%efi-déq_%ﬁ’el)ﬁ?fl - pi peridin-3

- yl) b emst bytsdény aé-t2Huerdmothyl- benzarmde

5 o RS LM ko enyb 5506y Gbpk by Ebsna brpsoesiiy Sy gaya’ P

I\l-((SR%qm))néﬂg,I dimBidyl- 3- phenyl - pi peri di n-3-y1) - 2- met hoxy- 6- met hyl sul f an
y1l-4- triftluoronethyl-benzam de

2- met h@%&(R\DI(E{)gRS%,SrSR)uOSo ety -methdpypetidime34yy112-Brctivamyi-mpihy ol faiy-43- y 1) - 6
- et h¥ ul fan -tri féluoromet hyl - benzam de 5
rac- N-[]§ IC%{OB]F 8}%8%6) 1- net hyl - pi peri di n- 3-y1] - 2- net hoxy- 6- met hyl sul f an

y1-4- trthiinox t o l 1dQyl- erldm 3 4 trlﬂuororneth l-benzamide
rac- N—[S(% crglggrgo%fluor??phe%’ ?)p ) erldlny3§/1 - 2- met hoxy- 6- ne

t hylGul2fmathexyro- rtl@thylsuul&ﬂdhéttﬁﬂuoméwﬁymeis Or R) 1) ,5,5-trimethyl-3-phenyl-piperidin-

rac- 2- X t hyl sul fanyl -N-[ 1-met hy1l- 3- (3-trifl uoronet hyl - phenyl)-pip
eridi n@g}g@%fﬁ%ﬂ%% trifluoronethyl-benzam de

rac- 2- me{(3865) b (3R, (R)- et ditusthy p By dyl-plportini gyl PR -pesthakyrs- eyt subfang@thy| sul f
anyl-4- trifluoronethyl-benzam de

rac- N- [(3tlyegomethyt- Belﬁﬁ@rﬁ%) 1- net hyl - pi peri di n- 3-y1] - 2- net hoxy- 6- et hyl sul f a

e N L e oS kAP g dee o S35 by 6. e

t hyl S ultfifimyrbméthyt-befdamadconmet hyl - benzam de

R N R O SR 0T R LR Rl RS 5 - 2R e et

rac- 2- nehh@s ey i yhsa fanyl - N-(l met hyl-3-mtolyl-piperidin-3-yl)-4-trif
| uor onmet hyl - 20 "benzam de

rac- N- [1\3(((33;511?1)@@(311 3S kS kdimethiye Ayphpnyl-ppsrfdyn-3 pipmiathoxyH-peihysutfenyiebky - 6- me
t hyl suI ﬁ %1 H)l f | uor onet hyl - benzam de

rac- N-[3M¢ omctiiv}-pergRpY ehenyl) 1- et hyl - pi peri di n- 3-y1] - 2- net hoxy- 6- net hyl s
ul fzmy NASRE 39) ok @38, SRE1 Byd Z3spheey din-3-yl)-2-cthyl-4-trifl thyl-

rac- 2- et oxy)g @ngh]?‘sul flglny? glﬁtrgﬂlgﬁ%errt)rlr%t k?]y)l \ 8]1 5r15u?rr0|mr$et hy1l- 3- pheny
| - pi peeB#amide y1) - benzani de

r ggn?;ﬂn’f %}ﬂll N ((ﬁ g@')l %é %Rﬁtrﬂé@m}?y P%&H}Ll 3 bl?e%gll 8fpgr1§1ny3]‘gd) & ttrlrffufolrolﬁ?é’tﬁ)ﬂEt hyl
rac- I\l-(bﬂznieﬁ:'ﬂilﬁe butyl 3- phenyl - pi peri di n-3-y1) - 2- net hoxy- 6- net hyl sul f any1-4-t
rifluorone y nzamde3

rac- 2- rfets T8y or 68 Hehymeshosysl-gtbp 2hspystipgidiap-B)-fret hyl sul f an
%&am de N-((3R 5S) or

(SSf%Rgtﬁ%&kH eg%l)%&lnet 3- phenyl - pi peri di n- 3-y1) - 2- net hoxy- 6-

met hyl Su4-Damgthe dy-Ne (R dm(&)dntabﬂhy]—@»-bhem&mﬁpteidirﬂ@yz%&iﬂlﬁﬁﬁﬁéiﬁmdﬁﬁaﬁml 050551

-110- 2-nethoxy-N-((3R 5S) or

(3S, 5R) - 5- net hoxy- 1- net hyl- 3- phenyl - pi peri di n- 3-y1) - 6-

met hyl %UAf&‘JMBuﬂd bf f&inu&rlmrlaﬁig-ta%mlﬁm d@erilRt m ylomk@( SSherddcyRloalkyl

(3R 5S) - 5-met hoxy- 1- net hy1- 3- phenyl - pi peridin-3-yl

met hyl %ﬂ%ﬁﬂydmr?bpﬁﬂpj@nﬂrret hyl -benzanmide 5 N- [(R or

S)-3: (2-fluoro-phenyl)-1-net hyl - pi peri di n-3-yl1] - 2- net hoxy- 6- net hyl sul f any1-

4- i fl uoronet hyl -benzamde N~ [ (R or

S) - 3- (3, B dbinipound @fﬂiﬂﬁlnm)ac&omighwctaﬁmrxemeﬂeﬂr&ew&ﬂnpaumﬁtab@xy 6-net hyl sul fa
nyl-4- trifl uoronet hfll -benzam de 2-eth

S) - 1- methiaclscysloapyiy émb@wlmlpﬁr@nyi)ylhzﬂqthqxao"r orbist trifluo poapes i hgazangide

2- met hoxy- 6- net hyl sul fanyl-4-trifluoronethyl-N((S or
R)-1,5,5-trinmethyl-3-phenyl - pi peridi n3-yl)-benzam de N ((3S,6S) or

(3R, 6R) -1, 6-di net hyl1- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul f any1- 4-
trifluoronethyl-benzam de N ((3R, 6R)or

(3S, 6S)-1, 6-di net hyl- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul f any1- 4-
15 trifluoronethyl -benzam de



N ((3R, 6S) or

(35,6R) -1, 6-di net hyl- 3- phenyl - pi peri di n-3-y1) - 2- met hoxy- 6- net hyl sul f any1- 4-

trifl uor owethyoshzsmzam de N-((3S,5R) or PCT/EP2010/050551

(3R, 5S) -1, 5-di net hyl- 3- phenyl - pi peri di n- 3-y1) - 2- met hoxy- 6- net hyl sul f any1- 4-

trifluoronethyl-benzani de 20 N-( (3R, 59ller

(35,5R) -1, 5-di net hyl- 3- phenyl - pi peridi n-3-yl)-2-ethyl-4-trifl uoronethyl benz
am de 2aeNhjleydtoptaRlh&hye3-phenyl-piperidin-3-yl)-2-methoxy-4,6-bis-trifluoromethyl-

(3S, 5R) - 5- net hoxy- 1- net hyl- 3- phenyl - pi peridin-3-yl)-4-trifluoronethyl benzam
i de 2- O§BIEHABPYI - N- ((3R 55) or

(3S, 5R sbhRaryidhNedanl-yi4 &Bis-tri ]

(o o TR TR Beglighid oAl e Aoty B moromeny
(S)-1- ﬂwen:taymda phenyl - pi peri din-3-yl)-4-trifluoronethyl-benzam de. 8. A
compound of fornmula |I according to claim11, wherein R is cycloal kyl or

het er ocycl oal kyl and Ar and R are both phenyl. 30 WO

2010/ 0a@zﬁje%gyogt?@gﬁ-@éﬂ§ﬁﬁiécordmg to claim 1, wherein R is lower alkyl, Aris henyl and R
rac- N- (1-cycl opropyl met hy1- 3- phenyl - pi peri di n- 3-y1) - 2- met’hoxy- X 6-"bis-trifl
uor onetihkdtereaani de or

rac- 2- met hoxy- N-[ 3- phenyl-1-(tetrahydro-pyran-4-yl)-piperidin-3-yl]-4,6-bis
-trifluoronethyl benzam de. 5 10. A conpound of formula |I according to

cl ai m 1,1 wheholindbf fosmhR@WREcctnglto cBIm 19, WhaBMl thabshnfdund ibet eroaryl . 11
A compound of fornula | according to claim 10, wherein the corrpound is 10

r acLON- r&e-Ne(Seidpogo-1rmed-hyA.516' tafrahs{dro &'H-{ 28 Toipyrestiny 13y Di2-npethozy-6-
bi pyri qfle{?]%(ﬁsﬁﬁanxf”@tmﬁ%ﬁ@%gfﬁyt%agnde

met hyl sul f-any trifluoro enzam de rac-2-net ho

Xy- 6- mamyimhd@whmuhﬂslﬂmym 11 -peth - 1,45 foetetrath)ydes-0H-[3H | b[p3ridinyl-3-yl)-4-
bi pyridinyl-3 - -4- tr| fl uoronet hyl - benzam de

rac- 2- élflﬂwomethyl pde1 4,5 | 6-tetrahydro -2H [3 , 41 bipyridinyl-3
-yl)-4- f e f r -

2 e AROTER, 1 Ao RO RS0 R

bi plfi dlxemyahnae hydirpelderider i f |1 uor onet hyl - benzam de or

[ 00) - ATt ST P i Y S el abwhatae- T B EES: i ng

to claihdoroWegfyebenARmidsSohydrogen and Ar and R are phenyl . 13. A
conpound of forfrula | according to claim 12, wherein the conpound is 25

rac- 2- crwl?@ﬁrydr@&(l- Ne(@-l-;bﬁeiqwetmhpénoaﬂ% Qi@ﬂmymdmlflﬁ-fs’l)tﬂo‘tftfhmmthﬂenzam de.

14. A Xelgol lad of formula | according to claiml1l, wherein R2 is hydroxy.

15. A compOURY of formula | accordi ng to claim14, wherein the conmpound is

30 20

rac- N-(5 hydr oxy- 1- met hy1- 3- phenyl - pi peri di n- nd%ll) 2- met hox - et hyl sul fan

yl - 4- tlgi plcgswehed ﬁ@forrn@lﬁﬂaiﬁmémérto Rlafp 3RvBgyindy is hydrogen an Aran R are

(38 5 ??}nydroxy 1- met hyl- 3- phenyl - pi peri di n-3-y1) - 2- met hoxy- 6-

nmet hyl Pany1-4-trifl uor onet hyl - benzam de. WO

2010/ 086251PCT/ EP2010/ 050551 -112- 16 A conpound of formula | according
| ai wh hal f f la | [

Eg g| g_: Q&on@ﬁé&%{; Ofrﬁézé@%awg to glalrn 12, wherg}rjlt Q E:jorgpoun(()irlsrru a according

ra | t i i 6- met hyl sul f an
| - CZ'CJ\I-S(rf;.%ri&f oﬁo#%{rﬁy(l}gy%'eﬁ%lghn? ﬁ?mg_}%a_t%ﬂ@%ﬁ%ﬁgﬁ% ?E%?gd})é(nﬁl a l aCZOt’dI ng Y
to claim1, wherein R is CD3. 19. A compound of formula | according to
claim V\/nerent co ound.i s 10 t ho N-(R) or

(S)- 1 it AyPOTOuNE R P BOAPETANS 9 Spire ) BEHSTOG) b aRpens

trifluoronethyl-benzam de hydrochl oride. 20. A process for preparation of
a conmpound of formula | and its pharnaceutically acceptable salt, which
pr oces§506r¢pmp991§.d Qf)@)‘muléel@WQﬂrémg te oldpod Adwhdreingheregrapound29 i n t he presence

act v ent s ted fr om
fd; a%a tr 3’3 _ILhy? f) c}fnil'%’lp llg‘?t%meql%t PO¥ Sngiipylsulfanyl-4-
hexafl mﬁﬂwbﬁﬁmyab@)zaﬁﬁdd(w onyl chloride to a corrpound of formula
N-((3R,5S) or (3S,5R)-5-hydroxy-1-methyl-3-phenyl-piperidin-3-yl)-2-methoxy-6-
methylsulfanyl-4-trifluoromethyl-benzamide.



wherein the substituents are as defined in claim1, or 25b) reacting a
conpound of forrmula |V with a conpound of formula WD

2010/ 086 280RCIVIEBRPZD10/ 050551 -113- R X in the presence oCThEXI@®&IS8CE ed
from N-et hyl dii sopropylam ne to a conpound of formula wherein X is

hal ogen and the other substituents arellds definedin claim1, or c) reacting
a conpound of fornmula IV 10 with a carbonyl reagent of fornula R4-C(0)-R5,
i n the lpr asenpeund offoladlddiaoghra@end chih 8civackefnr Rs Haliztun cyanobor ohydri de,
to a compound of fornmula | 15 wherein the substituents are as defined in
claiml and R4 and R5 are |lower alkyl or formtogether with the carbon atom
to whi r r group, and

if desﬁ?é%ﬁﬁﬁgﬁgg%?f%gﬁgﬁgagg%%%’2§gﬁﬁtggiﬁéﬁ%ﬁﬁg§&%h rﬁgggutically

accept aid-N-@eflubradentthph3-patiyd-piROidit3-yA-Iredilvapeamethobsu amildg one or nore

compounds as clainmed in,any one of clains 1 to 19 and pharmaceutically
acc téﬁﬁ@”@?@ﬂﬁ%gﬁP§?n¢?2. A medi cament according to claim21 for the
treatment of illnesses based on the glycine uptake inhibitor. 25 23. A

medi cament according to claim 22, wherein the iIJnesses are psychoses,

pai n, di8sfuwmotpoond phformneryrcemdingéarchimd, wherceR iiofDdef i cit, schi zophreni a,
denentia disorders or Al zheiner's disease. WD 2010/ 086251PCT/ EP2010/ 050551
-114- 24. The use of a conpound as clainmed in any one of claims 1 to 19 for

t he manyf Achkipsusd oMahERMRBES Ao Lk ti Bewhéremtth@Eomsyimaases, pain,
dysfunction in nmenory and | earning, attention deficit, schizophrenia,

denttht i[AHdngbyldermetspxpNz(Riome®)- S mtlydasehenykpiperidin-3-yl)-6-methylsulfanyl-4-

trifluoromethyl-benzamide hydrochloride.

20. A process for preparation of a compound of formula I and its pharmaceutically acceptable
salt, which process comprises
15 a) reacting a compound of formula -
;
R\,\LZJ<NH2
R’ I

with a compound of formula
0

L

20 in the presence of an activating agent selected from HATU (o-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate) or thionyl chloride

to a compound of formula

wherein the substituents are as defined in claim 1, or

25 b) reacting a compound of formula
R O
N
Ly
R H

with a compound of formula
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20

25
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-113-
R!X

in the presence of base selected from N-ethyldiisopropylamine to a compound of formula
! R O
~
NgZ>LNJJ\Ar
H
R’ 1

wherein X is halogen and the other substituents are as definedin claim 1, or

¢) reacting a compound of formula

with a carbonyl reagent of formula R*-C(0)-R’,
in the presence of a reducing agent selected from sodium cyanoborohydride, to a compound of

formula

wherein the substituents are as defined in claim 1 and R* and R’ are lower alkyl or form together

with the carbon atom to which they are attached a cycloalkyl or heterocycloalkyl group, and

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

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, attention deficit, schizophrenia, dementia disorders or Alzheimer’s

disease.
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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 learning, attention

deficit, schizophrenia, dementia disorders or Alzheimer’s disease.
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