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DERI VATI VES The present invention relates to a conpound of general formula
| wherei rWO20R1161M8 and R3 are independently from each ®Ch&aP2énas@aEN,

| ower al kyl, |ower al koxy, cycloal kyl, 5 | ower alkyl substituted by hal ogen
or S-lower alkyl; or to a pharmaceuticdlly acceptable acid addition salt,
to a racemc mxture, or to its correspondi ng enanti oner and/ or opti cal

i soner thereof. Furthernore, the present invention relates to
pharmaceuti cal conpositions containing the conpounds of formula | and to
their use in the treatnent of neurol ogi cal and neuropsychiatric 10

di sorders. It has surprisingly been found that the conpounds of

general formula | are good, { ki bi L G transporter 1
(GlyT-1), and that they hﬁ@?‘%?@@%@e‘?%‘%ﬁ% yci ne transporter 2
(GlyT-2) inhibitors. Schizophrenia is a progressive and devastating

neur ol ogi cal di sease characterized by 15 epi sodic positive synptons such as
del usi presgn iggeniignirelaes tQ heryprundicd geasrlsfosndadsychosi s and per si st ent
negative synptons such as flattened.affect, inpaired attention and soci al

wi t hdrawal , and cogni tive inpairng (Lewi s DA and Lieberman JA, Neuron
2000, 28:325-33). For decades rese h has focused on the "dopam nergic
hyperactivity" hypothesis which hasYl edft o Rherapeutic interventions

i nvol vi ng bl ockade of the dopanifaryi (Vandenberg RJ and 20 Aubrey

KR., Exp. Opin. Ther. Targets, @ -518; Nakazato A and Ckuyama
S, et al., 2000, Exp. Opin. Ther P

at ent s ~ 75-98). This
phar macol ogi cal approach poorly addres® negati dnd cognitive synptons
whi ch are the best predictors of functional outcone (Sharma T., Br.J.
Psychi ath&jein1999, 174(suppl. 28): 44-51). A conpl enentary nodel of

schi zopgjir gni i i ; X
Fﬁl, RALY W&reQﬁ%ﬁgﬁ&%ﬂgEro Ea eﬁ%l %?g%g&g?%ﬂﬁgggr fRer 2o y, cycloalkyl,

psychotom netic acti caus y t ut anat e system by
conpburdwel dlkg sub¥iit@0d by heloeO6RCI-1ERZOIKYI 060073 -2- phencyclidine (PCP) and
rel ated agents (ketam ne) which e .non-c etitive NVDA receptor

it agor 4t § PhHEEFU A ST D PR S SR P ge P P IR JE G

psychot @pk{fnbmedahhtRindrREQLPBp @Rl foRRSiHeldse and negative synptons as wel |
as cognitive dysfunction, thus closely resenbling schizophrenia in patients
(Javi tt DC lewthatmare.1b@gres@itahvenpgy ihitat toypharBaceadBl 6MYPeidoIs craRBlng@Fei n) .
i Sl S BOHAT AU A g T e B T s DR p PR Ut
phargachie@rcal |y i nduced nodel s of schizophrenia, supporting a nodel in
whi ch reduced NNDA_receg%%f activity results in schizophrenia-|ike behavior
(Mbhn AR etlt Bgs surprogrgl [fourghthaythy compyundsyof genpstl domatip briegosdidpisys in
partic VN ridl : W i

D st | iy S hEREBLEG AR dhd MRSy Bl oL BB O iR
serve g5(Glygradddbismi.t ch for gating the threshold of synaptic plasticity
and nenory formatjon, ((Hebb DC2,194§, The or anifatiPn of behavior, Wl ey,
NY; Bliss T\PRHOPEISPIihgPIAgsesste and dovsistapiag fruologist! disqasaearacterged fani ¢

M O OViploRitHosARE @gmféaﬁlswwaﬁamf@&i&gpymutcnﬁﬁbﬁs@kﬁougmﬁm&&s aYDARIChSsis
plasticrty and superior ability in Iearning and nmenory (Tang JP ét al .,
1999, Natlpessistef ndtive 3yi@loms such as Tiitened pffect, igipatredrattentidefand secials

implicate jn th t hophysi ol ' eni hanci
tr ansmudidivdly e B SRty BERRDH EhPieodAy SR oaie BRI 3.
predi ctegd deeades RUbEn R c@BE lon RSy Gaphifhefde h fRIM ity eh AItiRRG wigciehieed s .

The amino acid glycine is known to have at |east two inportant functions in
t he CNSo theraeotie dtterveriicas invehyibg bloekadermf dlee daviamnindsgia dyvign (Y ardenpergri}nand

sengjiti | el rece [ Sy and i lsQ. | 2 itator td Vi Ly,
act?gg %E1%%*%%2@%&?@V92§?538ﬁ¥g%b§9ﬁﬁ%§;ﬂ@%ﬁ%ﬁgﬁﬁg%iﬁ?ﬁ%@ﬁ@?ﬁffﬁgé%%$¥ate
(NVDA)  1080EBER O i Gk k. Paten’Ni1 D) 1 OSBRI pharnibR@fatlapplosh poorly address

activity-dependent manner from synaptic termnals, g%ycine is apparently
pr esentiegptiye greeLpitiNg SHRPOMsVENChE theebatkPregicisal RNEAUSheHerIe RN BRept or

for itspr : lodt a of;ythe nost effective ways to control
synapt?%’ggg?@ﬁ?ﬁ%ﬁ?%ﬁgbbpﬂﬁggpg??gﬁég$g1er is to influence their re-uptake
at the synapsesipleNeutady madslimftstigropghratis pas peipssddyin tienmid- igH0° based upon the
neurotransmtters fromthe tracel | ul ar ace, can control their .

ext PacdYEtiemIm s acien tied E%F@E%TO%%P%?E gflﬁaénﬁﬁé}‘ﬁ“?fﬁf?@ CB@PP%@S&%apt ic
transm ssion (Gainetdinov RR et al, 2002, Trends in Pharm Sci., 23(8):

367-373) . 30d ycine transporters, which formpart of the sodi um and
chloride fam |y of



neurotransmtter transporters, play an inportant role in the term nation of
post -synaptic glycinergic actions and mai ntenance of | ow extracellul ar

gl yci ne csAeentiwsaoson by re-uptake of glycine into presPoafPrel1/4e007e
termnals and surrounding fine glial processes. WO

2011/ 161006PCT/ EP2011/ 060073 - 3- -2Zfwo di stinct glycine transporter
genes have been cloned (GlyT-1 and GlyT-2) from mammalian brain, which give

ri se t @hbclidiad SHOP ) ik SelMetl Aged (Rt EOw BiCh dre&@ﬂbmq&tlhwﬂﬂ\ﬂg& redapyor- 1
presents four isofornms arising fromalternative splicing and alternative

pr onot ntagerige Ipjesestipgly ip @eiﬂﬂ’d’ vpdnteerh PERHRguesH nshgwéomigitisfiEothave been
f d
Founs A0 AT AT 0, BT, ATy sl som

i dent i freseehbiing mﬂmjﬂlrdmﬁ;amr}mnemyj‘ﬁvﬂt DE ekab,vm)99 OBibé Asodadred 45 n6aBNS/ad i n
peri pheral tissues, whereas GLyT-2 is specific t he . -1 has a
pr edonitefartarging Frgherdioss FRpgeRis i erAre gy @fevsgﬂf %\lﬂﬁl"%{%ﬁl subunit
corr esgi‘?sggi geﬂﬁqogfﬁlr%ﬁbﬂhﬂﬁlé eisila kY Bo®d MSERRI rn??io BﬁEoﬁoB@Ell}amaﬂ?ce‘aUt si de

t hese where it has been postulated to be i nvol ved “i n nodul ation
of NI\/qudelseqftsolmqup]mcxtm,@npmd_rupgz nQoeinerkhictBredtices] NMIPD Oceptob hetividgyresuBis ol

18: 13-20 rat enh N activity is to

el evat énﬁ‘%]i@m@ﬁ?@f% %Wfﬁ%b%%lﬁ%a‘?h@?% gpﬁ érﬁ g’?ﬁéﬁé ronment of synaptic
NMDA r ecept @§taRatd ﬁHﬁkchfatnhlﬂ[bsféh fapalieul dr NN DA Iteeipt&ﬁﬁ:hgﬂy 824ysR. cridicaidble,
1998, Proc. Natl. Acad. Sci. USA, 95: 15730-1573 Chen L et al., 2003, J.
I\Ieu]rQ)ph19! syr@ptlc p@gtlc(na/) leaggng air@isqlemsm@lycéu aséhq NXH dpaceioss AnPEIISIte o9rEe Ay &

sui t abl escfea swhtd for[g%? Egﬁ#&tt fshorig g é)yntgg 1(9 @last%nt& aﬂgﬁegrpoﬁry C5Mibh SHebb DO,

di sor d&T §°TRE na| i’ seases ica e psychoses,

schi zoplguenija &&Wtzoﬁﬁvfawdwmrl WaleyDdy:; B(ﬁ@éLTVEmﬂ CoDpignided I0ar, 199R enie,
11(4): 563-572), psychotic npod di sorders_such as severe ngj or depressive

di sor d&6,: HodY- Ef@égfa’é‘i’ RGeS PERewing he NAMDATIR?R sehuwndexbibit coharreds acut e
mani a %& agy ?%ﬁ!:l | o glllﬁta%ﬂlt?‘&ﬁ ﬂaﬁhf&ﬂm%%&ﬁﬁ%%]@@paﬂ(f%@%tﬁvesOr ders

associ a renia ralong” ET et a , Prog. 'Neur obi ol .
67:1373020@3-69aut i sti c d| sorders (Carl sson I\/L 1998, J. Neural Transm 105
525-535), nitive. disor s such_as de i ncl udi age r.el ated
denenti a anc]ﬂ@ériffié lutppaih F ks TppHcasg Priap H% 0?%@10 %Iﬁn]% {Pttters in a
manmal ’enhﬁlfc dl#délﬂﬁnﬁt&m&lssﬁ)tnt BdrQd el N’MDﬂ'r@ gﬁra§t1@d31@n$@blﬁld(l)é‘r mer

and M| , . Opin. Ther. Patents, 563-572). 25 Thus,

i ncr easpragctad;tq puadm@rbodi aNVDA chetieptdorognitiva e@layﬂ:'ing qfff?h'iSbl tion may lead to

ts that,t t hi h d t d..ot her, dj
WA ch cogni TvET BN Esands bRF i ERSh S ehus ARt P OR o LR EGr ders
or 74 zheisiRhan $nibisRAARInCRIiI@ VikdiRd to MG RIS Sksitive \gﬁﬁiﬂeqec &s .t icaggpounds

of formula |I per se, the use of conpounds of fornula I t heir

phar rraa@ﬂltﬂqné%ﬁ drpitatotsedstialiy.cicHag psar esenting coragrmsicYith @u@fna%ﬁvﬁéhm@@wbl?r s for
the tr eat np a i a
Qyt-1 IS%ah | O]n)%) %cei?o% rg%lﬁcl‘&]%}leﬁ/hhg gﬁ&&%ﬁl‘cgﬂ r’rlg%flggdbll}l cﬁ\el%/e@f%)%ﬁ&eé%n din
accor d&ﬂzﬁﬁﬁeﬂ\frbﬂﬁ syhgpticnviedihalorplpoite ishppareptyopiécdnit atna msm/@lnlstaﬁisletzdflandl senof
conpounds of fornmula Tin the control or prevention of illnesses such as

psy chode sodylasd/eaieiol Bis IEGePHRS DT P rﬁ?ﬁ?“ﬁ%@r&%?ﬁ%@at%c hi zophr eni a,

20144 161006R

cog# tive pr(gll_eje(s!%spﬁé;&léé%@%%gﬁ Vrve}(’iS 4y 9% Uﬁtﬁé g %ﬁi?ecﬁﬁ.%ﬁlmgbi icit %ﬁr(?tﬂsagéﬁ@%{réglsor
Al zhei neiidfluedécstas ee-uptake at the fyrapkrsr Nebjoeetsnoftert thmsporesehy ranmséng i on is a

met hod for the treatnent or prophyl axis of choses sfunction in
menory @H@tqaggpﬁ‘ieﬁgtm%lﬁf e?i‘ﬁ%?‘l%??ﬂ?f“’? cag Eﬁ??%ﬁmlre?ﬁdﬁcag’é%ﬁ?%ﬁe 8"%Yi sorders
or Al zhgi ggy m%dﬁ'l'a&et%ﬁra M&%f@ﬁ’éQ@th%%sﬁs%ﬁm%@ﬁlﬂékﬁﬁ&ﬂkﬁ&t an2eds ective

anount of & conpound forrru a Ito a mammal in neeed. The pref erred
i ndi catTromds 1u§’ihmlgnt3¢e %ﬂﬁpdﬁﬁd‘%bf the present invention are schizophrenia,

cognitive inpa nt and Al zheiner's djsea Furthernore, the
inv@%tlon |E@W@88 ARPOTFE Y Efﬂ?&?ﬂ?ggﬁwﬁPﬁupﬁgﬁChk%@?é?%%%alng 10

enant i ai¥Rfctradfifiter rpbaak, plePa®insportant role MSthé &eMiMa6bR bNpodtRendpeicm " | ower
al kyl " denotes a saturated straight- or branched-chain group containing
from 1 ghzmrrerg@rasbsamaanérmamﬁemncwgm extraegll gy elyeipg goncepiy i by eapHke i

n- butyI al kyl groups are
gr oups %\}’ ‘i”ﬁé)]li%ﬂ) 12?53%155 g%ﬁérg% E)errngl %a{%a&%rkgrsr{e)g&ﬁh# hﬁe gf{lﬁfrggeésr%?n "I ower al koxy"
denotes a | ower al kyl group as defined above, mhlch is linked with an 0
atom The term "cycl oal kyl" denotes a saturated or partially
saturated ring containing from3 to 7 carbon atons, for exanple

cycl opropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cycl ohexyl,

cycl ohexenyl, cycl oheptyl or cycl oheptenyl. The preferred cycl oal kyl ring



20The term "hal ogen" denotes chlorine, iodine, fluorine and brom ne.

The term "l ower al kyl substituted by hal ogen" denotes a | ower al kyl group
as defi nado2pvivis1006her ei n at | east one hydrogen at om i sPCEFPatiafc19y3 a

hal ogen atom for exanple the follow ng groups: CF3, CHF2, CH2F, CH2CF3,
CH2CHF2, CH2CH2F, CH2CH2CF3, CH2CH2CH2GF3, CH2CH2Cl, CH2CF2CF3, CH2CF2CHF2,
CF2CHFCF3, C(CH3)2CF3, 25 CH(CH3)CF3 or CH(CH2F)CH2F. The preferred "I ower
al kyl subst iTy @ekitey gh@lnegensp@ted dends Hia@Been cloned (GlyT-1 add@lyBLrom
"pharmaceutical ly acceptable acid addition salts" enbraces salts with

i nor garﬁﬁl%nfﬁﬁeﬁnd?rgl&n?vblcgcgil‘(fsr}se% WO HANWPEPS CHTor Ik %6180 2 SqUenet d,

sul furi 9, i I; i trd i .C. id, L€ .aci d,

al of ¢ P ey, ORIRTBARELE (G Strorfle g W ) R PG gl HIBRARE 1 oni o
aci d, prémbtuenagel faonb.clcandddar@hly heo bf these isoforms ine teaty elindemtodeht bram

[ ti d f la |, wh i - is | I R2 i
| over 40y | SHEEePYDBICDY-hal gueih RS I ool bpeaoky| TP B KRanp! et he
foll OWiMOI%%WEQ Hﬁ'@?‘% ha\épb;e)glj-l@léﬂt@&qg E’S&E{r}ﬁﬁi%% %Qﬁo@?ﬁiﬂo%l‘n to be located in

2- met hoxy- N- ((1RS, 2RS, 5SR) - 8- net hy1- 2- phenyl - 8- aza- bi cycl o[ 3. 2. 11oct - 2-y1) -
6- net IGNS ahd @mrperiplertl isshesowbareth(ly b2 nzspetifie to the CNS. GlyT-1 has a

g; E&t 2%%’@%{.&&1?4%} IFRQT&?IBRWE%‘ b %:f%fgrﬁihr!eﬂnli%hlézslé%%egs Bl SYSLQkiSe & dARRLmE™ Y1) -6-m
2- met hQysifvel 4 }Rn@ Re&5drsSublBlsh ¥ikts Rie RSB Yten 8 vede RhGY Be[pdsiiatdddetbe2- y 1) - 6-m

et hyl sul fanyl-4- trifluoronethyl -benzam de. A further enbodi nent of

t hel nvevadvashin amasduéasiop ol PA4DSf re¢epionfiiaction (hapszet-premara Bsetey.cPUHL Mol Mrp. | s

omer o it 52 93b). THLE Snl%irNBLPRANART NFA 2 r YL ARty o SEATAKE ol2fhe

2- cycl ephapyhtidh (&R cRBi &R tronmekthy 3y@rpib &M DASreaAe i ibg YieHibitidn 2f Gl Pt - 2-

yl1l)-4- trifluoronethyl-benzam i i nvention are
I

de. An enbodi nent of the i
al so cdnfraspeiter §BeresicqiRa Et al 98B e iecidVa. Aqudwisi- B ed: TRB0- BB duehendt kY

substi tyt b - an A rogen, for exanple 2-ethyl-N-41S, 2S, 5R)
or (1R R,f(g)gj ?g{’%&%@’ﬁ{ogz &@y@s@a- bi cycl of 3. 2. 11oct - 2-y1) - 4- 15

t ri f3 uor ometGiytinb enzgpoitels inibi2ere bivyduithbld TR, tA&R{rBBneor of neurological and

(1S, 2S, 5R) - 8- et hy1- 2- ph 1-8-aza-bjcyclo[3.2.11oct-2-y1)-4-

trifl udPB“r?BﬁWW%“eﬁili%rﬁFﬁgﬁ%é m?JOHtY@fyd&ﬁegsr?éPla@%Hﬁ??é‘?ﬂ B S’%Clli‘8sqsnventi on are
COWDO!JQgﬁizagghr&ﬁﬁ Mifer'RE WhELBid BIL 2061, |E9%9@(Dpzﬂ.| KRXYPaltss) BI 44 VRIS Ak Y |
substituted by halogen and R3 is lower alkyl, for exanple the 20 conpounds
2- met hgeyehBtingidugldifdrdgr§ ucRIs sORS: MBRRMegesrvddijordepmeng disgrdersashrasied o
[Z?m?)t ﬁ]d&@f%{y%@ tﬂ?{ﬁigﬁ@%r% }s@hga%rag%%tng lizi (l)orecpe%)?erpsigrel associated with bipolar disorders and
(1R@ Rqﬁ&)d’cﬁsdf&ér@Mgsogi'aféﬁaﬂﬂﬂscﬁiz@éﬁreﬁiaQMﬂ%l@ﬁ%Ez-el ADCI0B2y R )ogdNthAbINOER et hy|
-benzam de 25 2- et hoxy- 6- et hyl - N-41R 2R, 55) or o

(1S, 2S,158)208), matisticidisorgere fyarlsgom e, BP8S:ch @ ap Iasen 203 PRIAH3PicpgriByonmet hyl
- benzam.de L . . . .

2-et hy IIH-I%)-r Crlfcpﬁ ﬂuo%l(lya-s IQIP%I aﬁd§c glgl%g-@-e rrr%lf1 tﬁf‘} Id-e e rpl)tf11aearl1ny S-e g{l%(zi%r{l%r}t%fg Iﬂ%) 3.2.1loct -
2-y1) - Alzhdilnkt type ofEhbiyl dibedcraim geamnhidly ihbleding rlineiarentenabn dbficit divedeison

are conmpounds of formula |, wherein Rl is | ower 30 al koxy, R2 is |ower
al kyl suBoein@regr B ad MigenDar@OksEs Opje Thar Barents & (Dx addP &2t he
conppunds

. : . ecept 0 GIVT-1 inhibiti lead ¢ "
2- g%/)cl opr opyjil-llégf %{%(S)IQ -aﬁ-wégg,nflggl\g%é)@%qpn%ts kvlilalGé/ p]hlennili-l%n- rgg}é-e&dc@% e(51[83. 2.
1] oct - Zhyttdeat geythasid, sdhvinphtdnyd, dbearandnde thaN@i et i1 6hROGPETIIEPROTEISO6007 3
-6- 2-cycl opropyl-6-nethoxy-N((IS, 2S, or , .

(1R, 2R,1§‘§5‘1-r%{’ﬁ€ PHSNIHE lfltgﬁ%)fiﬂgf Eﬂ/‘g%flg.wé SOI%8E 2-y1) - 4-tri fl uor omet hyl

-benzam de Qbbiects of the present invention are the compounds of formula I per se, the use of
compounds of formula I and their pharmaceutically acceptable salts for the manufacture of
30 medicaments for the treatment of diseases related to activation of NMDA receptors via Glyt-1
inhibition, their manufacture, medicaments based on a compound in accordance with the
invention and their production as well as the use of compounds of formula I in the control or

prevention of illnesses such as psychoses, dysfunction in memory and learning, schizophrenia,



2-cycl opropyl- 6- net hoxy- N ((1R 2R, 5S) or

(1S, 2S,5R) - 8- net hyl- 2- phenyl- 8-azabi cycl o[ 3. 2. 11oct-2-yl)-4-trifl uoronethyl
- benzam o0 28Mhs1Wsesent conpounds of fornmula | and thePCTHRIMC®WER i cal | y
acceptabl e salts can be prepared by nethods known in the art, for exanple,
by processes described bel ow, which prdeess conprises a) reacting a
conpound of forrmula 10 with a conpound of formula in the presence of an

act i vatdemgn@g@id otbeicisedses it Widhaogrfitiag phenget hied@@hirdd, ¥ddhr dk, altedtid@r deficit
t et ramet hyl ur oni um hexaf | uor ophosphate) or thionyl chloride 15 to a
conpounisosters o Mgheimeyjs 8625 t he substituents are as defined above The

conpounds  of f)ug hgyg oweﬁgﬁm @ra?]ft?o% it 9 lﬁ&ffa??ﬁ(%re‘ﬁ‘trﬁ&t BF BGRASIY R kant

as descri be oW ng The g materi al

i S compeychiosdsl| yala,v@sﬁmbhm mrmafayrdebmrmmgpareedon defindtc erhilanpheenid, tiemEmawn
met hods, WO 2011/161006PCT/ EP2011/ 060 Sche ounds of
gener aldisogtent P izheigier s dissasen la?é Cg%m?lhsgs aﬁmwtﬁr}w&ﬁi&g% yReY et of 5

formul g 4}y %ltl(ho%hquﬁfltggrnqgllﬂnﬁalllhlneééa the presence of an activating agent
i ke HATU (p (7- azabenzotriazol-1-y1)-1,1,3,3-tetranethyl uroni um

hexaf | uor ophbs ple&ire) indicathing ruyllngdkﬂ @mmndmﬁ tho ptasepameenden pxeatchizephrofia,
formula Il . .can be t| ng tropinone IV with an organo-netallic
reagentcogl?I%e 5“@5“8%5‘&‘[ (tggz}]ﬁ%% Se§Fcohol V followed by a treatnent with
acet oni t ri Irth&intdRE thE BSBNEH 1ﬁef,lu§éb ACiaberhick@ixaiés bl keidor@dspdndeovi de

acet ani de derivative VI which 10 is transforned into Il in the presence of

an.b{bl @nﬁntmmnd/@mmbsqmﬁﬁures of chiral conpound | can be separated
usi ng chiral HPLc(i:herem t etgltﬁf"l% galﬁdld d%h&gs 3 9%[‘[151% e(afst&%at %?%Ea%cﬁé) e %‘Ids of

formul a | may conver rrespondl ng ree ses ment

Wi th atgrélq;acsotntaamﬁg @ioghi @ Btarbén @t@bﬂsvﬁwk erdmpmit, raetayl b, @rd;@sesobﬁogmqh as
sodi um or potassi um hydroxi de, potassi um carhbonate, sodi um bj carbonat e,

ammoni é’UtSéﬂqutﬂez‘lbluWé t-tmey@nd thelilen Preierved allsHrsupaprogrgups with 1~ 4 carbon

atoms.
15 As used herein, the term “lower alkoxy” denotes a lower alkyl group as defined above,
which is linked with an O atom.

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

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

The term “lower alkyl substituted by halogen” denotes a lower alkyl group as defined
above, wherein at least one hydrogen atom is replaced by a halogen atom, for example the
following groups: CF;, CHF,, CH,F, CH,CF;, CH,CHF,, CH,CH,F, CH,CH,CFs3,
CH,CH,CH,CF;, CH,CH,Cl, CH,CF,CF3, CH.CF,CHF,, CF,CHFCF3, C(CH3),CFs3,

25 CH(CH3)CF; or CH(CH,F)CH,F. The preferred “lower alkyl substituted by halogen™ group is
CF;.

The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid,

30 methane-sulfonic acid, p-toluenesulfonic acid and the like.

One embodiment of the invention are compounds of formula I, wherein R' is lower

alkoxy, R is lower alkyl substituted by halogen and R is S-lower alkyl, for example the

following compounds:



HATWO- ( 7- azabenzotri azol -1-y1)-1, 1, 3, 3-tetranet hyl uroni um

hexaf | uor ophosphat e 20 DVFDI net hyl f or mam de DVSO Di net hyl sul f oxi de

THFTet r alWyOr20fumc#96 TVEDA Tet r anet hyl et hyl enedi am ne  WOPCT/EP2011/060073
2011/ 161006PCT/ EP2011/ 060073 -8- Preparation of internedi ates Exanple A1l
Preparation of (1RS, 2RS, 5SR) - -5-

8- Met hyl - 2- phenyl - 8-aza-bicyclo[ 3. 2.1]oct-2-ylamine 5 H2 a) step 1:

8- Met hmlmam@h;elwd(iﬁs 2RA:IFR)YE e th31-2-phi @At Rizabieyclo[BR2. Bod-2v1){6. 39 mmol ) of
a 1M phen I-nagne5|un1bron1de solution under nitrogen at 0 C, was 10 added
dr op- winkehsuiangk-4-giflesromehyhpergamideny | - 8- aza- blcyclo[3 2. 1] oct an- 2- one

N e IS hERRTbER ce

Pgtgrc&ggumgnm?@hbauaﬁu&??znnnlug1chlor|de sglgt;on (5 ni% The organic
acetht & oo tEOuE AR oY aeL ] 2ybre e Hatod W oH sabar el ey T
SOdIUn%ﬁﬂﬁ&@ﬁﬁﬁwiﬁahhhﬁﬁged and concentrated in vacuo. The crude oil was

purified wth flash col um chromat ography on silica (20 g) elutipng with a
gr ad| ent f orAvBuithir cmbmilmeptt Hrike awdntmnrﬁyt C@mmlatde of ﬁ)rtrmlam@/h%elrt B' ]@r ovi de

508 5. ,0f the 0 as _a ght eIIo e): 218.4
( MH) . &7@1 @%@1@?2 1s lower alli<ylt u%stltu{ra% alogen ané RIEn rogen of examp {
N- ORS, ZBapewid - 8- Met hy1- 2- phenyl- 8-aza- bi cycl or3. 2. 11oct - 2-y1) - acet am de 20
To a suspen5|on of 210 ng (0.966 mmol

8- et hyZ-cyzlqpremyN-61 RS ZRS. TR HB iy ZRienand-azaobicyelolB. Bl Iort-2awbtbni tri | e
under ro s added drop-w se 560 ul (10.43 mmol) sulfuric
acid (é%h,8g“wﬂ?5BﬂE%P?%ﬁ of 10 m nutes. The colorless solution was then

stirred at ropsmbalipeRBifukEinkertichGrdalys sSomphends of tirimam NasicROURED lowto i ce.
The m xture nas basi fied with 25 NaOH 5N and extracted 3 tjnes with

di chl ordibthandowerdkyd svstiHees wh%la&etnsanﬁ& ds Bydregen{uexample
2-ethyl-N-((1S,2S,5R) or (1R,2R,5S)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-y1)-4~

15 trifluoromethyl-benzamide or
2-ethyl-N-((1R,2R,5S) or (1S,2S,5R)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-y1)-4-
trifluoromethyl-benzamide.
A further embodiment of the invention are compounds of formula I, wherein R' is lower
alkoxy, R is lower alkyl substituted by halogen and R? is lower alkyl, for example the
20 compounds
2-methoxy-6-methyl-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-
trifluoromethyl-benzamide
2-methoxy-6-methyl-N-((1S,2S,5R) or (1R,2R,5S)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-
2-yl)-4-trifluoromethyl-benzamide
25  2-methoxy-6-methyl-N-((1R,2R,5S) or (1S,2S,5R)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-
2-yl)-4-trifluoromethyl-benzamide
2-ethyl-6-methoxy-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-
trifluoromethyl-benzamide
A further embodiment of the invention are compounds of formula I, wherein R' is lower
30 alkoxy, R”is lower alkyl substituted by halogen and R? is cycloalkyl, for example the
compounds
2-cyclopropyl-6-methoxy-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-

4-trifluoromethyl-benzamide



WO 2011/ 161006PCT/ EP2011/ 060073 -9- sodium sulfate, filtered and
concentrated in vacuo. The crude colorless oil (209 ng) was purified with
fl ash colworothworeat ogr aphy on silica (20 g) el uting w PRTEPI1A®®AT f or ned
from nheptane and ethyl acetate (0 to 100 %9 to provide 180 nmg (y: 72.1 %
of the title conpound as a colorless oik. M5(me): 259.2 (MrH). 5 c) step
2: (1RS, 2RS, 5SR) - 8- Met hyl - 2- phenyl - 8-aza- bi cycl or3. 2. 11oct-2-ylamne A
sol uti oneyefopBshyle- rﬁ&h&é;BNn@llS 2H5RRSy aIRS215$R) -88nateyIyphéhrypBeny! - 8- aza

bi cycl o[ 3. 2. 1] oct-2-yl)-acetamde in 1.8 HC15N was heated in a 105 C oil
bath f dicyeiplheédiest-210)- 4ﬁ@ﬂ§@1omerlwhbmné%¢red in an ice bath and basified

wth a | UL.A T r mes with

di chl orzmg#ﬁ %Trﬁéeﬂlggyngi Qiea%’%gf(t %(?:tdssag\grglé §P§§§IO€EB£§'I gl%lﬁsul fate,
filteratcyarnd3.caneeltylptadflusrowediydbewzaptidi de 71 nmg (y: 94.2 % of the
title conpound as_an off-white soljd m . 15Ex le B. 1
Preparation of 2-IEPESKI- C@“%PQPW% %foPlff%‘l\r(Ei ﬁ‘?glﬁrfﬂ%%?a& AN ApesR safts
chlori I hich

2 ot hasy S PR 1Rt Ff%ui%%%%%ﬁy BN B Sedeesidetow. v
1208984}){07(@5590@1(!;6:&40 ul (1.91mol) thionylchloride in toluene (0.5 m) was
heated in a 20 80 C oil bath (f.or hours. The sol vent was renoved in vacuo
to provide PHEFTRS BRGNS OB dpl e B. 2 Preparation of

2- Cycl opropyl-4-trifluoronethyl-benzoi€ ~acid WO

2011/ 161006PCT/ EP2011/ 060073 -10- FE TQ_#& solution of 2 g (7.434 nmol)
2-bromo-4-trifluoromethyl -benzoic acid (CAS: 328-89-2) in 20 m DM under
nitrogen at roomtenperature, was adye WH3 g (8.177 mol) potassium
carbonate and 557 ul (8.921 nmol) netbyl io6dide. The mixture was stirred
ove{(i gitth M8E8FoundVrEsaARN. The mi xture was poured into water (300 nl). The
aqueous | ayer was extracted with ethyl,iacetate (2 x 80 nl). The conbi ned
extracts were dried over sodiums fate, filtered and concentrated in
vacuo. The crude oil was purifigg ica gel (Eluent: Heptane/ethyl
acetate 0 to 10 % to provide 1.75 g % of the title conmpound as an
orange oil. 10 b) step 2: 2-Cycl opropyZE<agri f| uor omet hyl - benzoi c acid

nmet hyl ester To a solution of 400 ng (1. 413 r’rWDI)
2-bromg-4-trifluoronethyl -benzoic acid 146 ( 6 mol )
cycl oprBfA PIBRSPERPREHRE a2eRt gh 9&@@% 19 <7t 7l ﬁ&P&éﬂ%Phﬂ%Bhﬁ%g 4t e
nonohy phosphine in 6 m toluene
and O. g&ﬁﬁ%ﬁ%&i@ﬂé%ﬂ%# %{H%Jé%tﬁs g{&ﬁ/ ﬁ]a?g%%%rature, was added 15.9 ngy
(0. 0¥ 0fo preompoypal dfddimmnacet at e. The mi xture was stirred in a 100 C oil
bath for 4 hours and overni ght at roomterrperature under nitrogen. The

m xture was cooled to roomtenpera V\at er was added and the m xture
extracted with ethyl acetate. The Layer was washed once with brine,
dried over sodiumsulfate, filter and co centrat ed in vacuo. The crude
conpound was purified on silica Hept ane/ et hyl acetate 0 to
10 %9 to provide 0.24 g (71 % of etg ogrpound as a yellow oil.

wherein the substituents are as defined above

The compounds of formula I may be prepared in accordance with process variant as described
below and with the following scheme 1. The starting material is commercially available or may

20 be prepared in accordance with known methods.

25



c) step 3: 2-Cyclopropyl-4-trifluoronethyl-benzoic acid WO

2011/ 161006PCT/ EP2011/ 060073 m xture was heated in an 80 C oil bath for 30
m nut es. Wheosldletadbon was cool ed to room t enper at ure an@®CTHP2@tIaNGs was
evaporated. The residue was diluted with water, acidified with 2N HC1 to pH
2 and di chl oronet hane was added. The adueous phase was extracted twice with
di chl oronet hane. The conbi ned organi c phases were dried over sodium
sulfate, filtered and 5 concentrat egchémgdacuo. The crude product was
purified on silica gel (Eluent: Heptane/ethyl acetate 0 to 100 % to
provide 0.197g (27 %9 of the title conmpound as a light yellow solid.

M5(nmfe): 229.0 (MH Exanple B.3 Preparation of
2- Met hoxy-6-nmet hyl -4-trifl uoromet hy-1 yoi c acid 10 o o ep 1.
2, 6- Di met hoxy-4-trifluoronethyl-benzoiye=dcid F To a sol ution sodi um

hydr oxi de (5.6 0141 1) iT\33 mater @mdy33 m ethano at 15 room
t errper ature d@ym tr %W\Mﬂ.s -@
6- di met hoxy- ri f1uor omet hyl - be oni tnjle (CAS 51271- 3.

14 14 mol ). The r®action nixture was heated i n"":8°90C oi |l bath for 3
hours. The reaction m xture was cooled to roomtenperature and 130 nml 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 nitrosyl gy fupfc acid (15.6
g, 110.2 mmol) in 9.5 m water at 0 € under nitrogen, was added
drop-w se a suspgensi on of the pre4 ol sly obtained materi in 19 m
di chl or onet ha The reaction m'Xtu was, stirred 4 for 4.5 h. The
reaction m xtUn€ was prured over Fce ard extracti i t h di chl or onet hane.
The conblneo s filtered and dried to
. The aqueous phase |tered and the white

: R de ,1. 36 g of product. ai ches were m xed to
provide 2.87 g (9R7 ¢ oﬂ‘the 25 title conpou as a white solid. M5(me):
249.1 (MH. Step 2. 2,6-D nmethoxy-4-trifluoromethyl-benzoyl chloride WO
2011/ 164 00BRATY Ehzoenl H600KA! cam:be pr@almi by reagiipariiioer tiopankAlesipagvy &7 84

r|f t hyl - benzoi c .ac

cont%Jﬁ?ﬁﬂﬂ?@ﬁyl %%gf Hl A F%E%ﬁoa na%Bﬁf?%ﬁ%méﬁgugbjtwgs added 42
M (578z4pemp@tihzdini- gyl Bltafanqi@hyﬁfmlm KéAarl@ompRodpaate o thivngl 8odci | bat h
for 3 hours. The 5 solvent was renoved in vacuo to provide 15.37 g (yield:
98. 9 WAmnottepang derevagiyapefiptmels IhgandrfrroRiirgdebsispeting tepappng IV with an

g* 32 Hydr Q8 Vindtatic dbdBRhMie £EA¥hAE %o BrodldBILRBY v Ao liSdd B4PE RRREN wignzam de

acetonitrile in the presence of an acid like sulfuric acid to provide acetamide derivative VI which

10 is transformed into II in the presence of an acid like HCI.

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.

Experimental part:

Abbreviations

HATU  O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
20 DMF Dimethylformamide

DMSO  Dimethylsulfoxide

THF Tetrahydrofuran

TMEDA Tetramethylethylenediamine



To a solution of 3.7 m (37.22 mml) 2-am no-2-nethyl -1-propanol in 42 n
di chl oronet hane 10 under nitrogen at 0 C, was added drop-w se a sol ution of
5 g (18. oxornol/61®¢66- di net hoxy-4- trifluoronet hyl - benzopCTgRRON06®73 N 12 i
di chl oronet hane. The tenperature rose to 7 C. The m xture was stirred at
roomtenperature for 4 hours. The nixt®¥re was poured onto 75 mM water. The
organi c | ayer was separated and the aqueous | ayer was extracted twice with
di chl oronet hane. The conbi ned organic | ayers were washed with brine, dried
over sodium 15 sulfate, filtered and concentrated in vacuo to provide 5.66
g (yi elPaepacuiog ofgntemedigiess i t | e conpound as a yel l ow solid. MS(me): 322.2
(MtH+) . Step 4.

2-(2,6-Di nethoxy-4-trif|uoronethylPgﬁgﬂ§ﬁfgh,4-dinethy1-4,5-dihydro-oxazole
A sol ut i oRreparati@bofy(1RE2KR58RP|§Methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-ylamine

N ( 2- hydr oxy-1, 1-di net hyl - et hyl ) - 2, 6- di net hoxy-4- 20
trifluoronethyl-benzamde in 60 m dicfil ohonet hane was cooled to 10 C 3.8
m (52.85 mol) thionyl chloride was added’/drop-w se. The tenperature rose
to 15 C. The m xture was stirred at._ WQ[2011/161006PCT/ EP2011/ 060073 - 13-
roomtenperature for 1 hour. The sol G4 nwas added drop-wi se to 130 ml of
a cool ed 2M sodi um carbonate sol uti orfx_fhe emul sion was diluted with water
and |Itered to renove the white SO|Id The organic | ayer was separated
and t he)atg Méthyled-phenyl-8-aza-biavelp[3.dildectan- 240l di chl or onet hane. The

conbi ned extracts were dried over sodlun1sulfate filtered and 5

concentr at ¢ n vacuo. The crude light yellow solid (5.27 g) was purified

wi th flash gtumm chromat ography on silica (70 g) eluting with a gradient
formed {r -heptane and ethyl acetate (0 to 509 to provide 4.8 g (yield:
89.8 % ey fitle conpound as a white solid. M5(me): 304.2 (MrH+). Step
5.

2- (2- Met hoxy-6-met hyl-4-trifl uoronethyl - phenyl) -4, 4-di met hyl - 4, 5- di hydr o- ox
azole 10 To a 0 C solution of 1 5 g (4.946 mmol)

2-(2, 6- triflu th hen

G ot o ST I Ko O S O FhislifS relpion wrsr iSSP S Wake
addayl  dgaRt Wop&viSe 8Soltiod aﬁscﬁ)angreuhathgts aza3bi byl t wgmezsmm(bwmﬂ
solution in diethyl ether nmaintaining the tenperature below 5 C. The

mi xt ur &1wadn aimigakthydeofwsnaveompbsaye dhp Erastion BibRAE YHeidst 45CHYat ed in a
70 C ] i ' d
Olhgulbs il‘ﬁ %8{‘[}#:%%0 eﬁc CEQI%?EP C})c% bl ck’}@iﬁlg‘?\?ﬁ}k ?90 lof) a%ﬁ%rll PRALAdAN

quench ura anmonl um-So 1 on. acet ate was
added. sdhgionar§ainj. The ay@mcvlaﬁersmaé@traéd andlthe hquagu &nes whayaracwaonex ithct ed

once with ethyl acetate. The conbi ned extracts were d |§d over SOdI%
sul f at ethyl afett@tﬁeﬂleammmaw&laéarS.Wf:reaveﬁ}%ﬁ wiffewatep, PYfgedEn syliptesg )

Was | PUIfel #e%dan cfropcécnltl‘?t&ti if Qgﬁi@;Tﬁ@EﬁH@Bﬂ Wa@@hﬁﬁ@cpwﬁh lﬂagﬁcﬁhﬁﬁh'cﬁﬂ)rﬂ‘été é}a

gradi ent forne romn- tane and eth acetate 59% t rOV|de
419 ny c(nysulﬁiac{?.O 8leltifg with aZar{dieB-foinmet fihgr ndheptane and ethyl acetate (0 to 100 %) to

Ve o 08 PRIEEY Y e B S R B MY e
colorless oil. M5(me): 288.1 (MtH+) Step 6.
2- thhoxy 6Anethy 4’Er|fJuoronethyI“b§P20|c a?Hd Zlneth | -

2-ni tro-propyl
DefceRBndary (1. 149

nmol ) 2- (2- t hoxy- 6-net hyl-4-trifl uoronet hyl - phenyl) -4, 4-

di met hyl- 4, i hydro-oxazole in 14 m acetonitrile was added 11.5 m
(0.0046 f an 0.4 nmM aqueous Na2- EDTA sol ution at room tenperature.
1.05 n1\£1 . ) 1,1,1- 5 trifluoroacetone was added at once with a

pr e- cool % . A mxture of 2.9 g (34.47 mmol)
H

20
To a suspension of 210 mg (0.966 mmol) 8-methyl-2-phenyl-§-aza-bicyclo[3.2.1]octan-2-0l in
1.6 ml acetonitrile under nitrogen at 0 °C, was added drop-wise 560 ul (10.43 mmol) sulfuric
acid (98 %) over a period of 10 minutes. The colorless solution was then stirred at room
temperature for 48 hours. The solution was poured onto ice. The mixture was basified with

25 NaOH 5N and extracted 3 times with dichloromethane. The combined extracts were dried over



NaHCO3 and 7.06 g (11.49 mml) oxone was added portion-w se over a period
of 15 mnutes. The m xture was stirred for 30 mnutes. The reaction m xture
was di | utwe 2017161006 m wat er. The aqueous | ayer was ext PEEEPAV13/0600ARs W t h
di chl oronet hane. The conbi ned extracts were dried over sodiumsulfate,
filtered and concentrated in vacuo to Provide 388 ngy (y: 101 % of the
title 10 conpound as a colorless oil. Step 7.

2- Met h@yyiufr suthy fitdred bihd temRemp@ed-Jache MeictudrothbrBes 6il S20oUhEOMasofuridBE Ny

(1.148 nmmol ) 2-net hoxy-6-nethyl-4-trifluoronethyl-benzoi¢c acid 2-
met hy1- vzﬂhﬂ%Sh@oblpaer@éqoémphh o sigica 20kt Widls2 gedisat tormedfropna- 48 ol )

of an bat h
for %ur s%&#ﬁh% oxaggqé\gg@@wgnove Lglroﬁn cggqa%ﬁgfﬂrhgg?igﬁé&%&cg%sl ut ed
W th W&bbﬁdeéﬁ’lﬁl.MMﬁﬁﬁledQQMﬁWth et hyl acetate. The aqueous | ayer was

acidified with HC15N and extracted 3 tines with di chl oronethane. The
cormbl ned di chl or onet hane ext racts were dried over sodiumsulfate, filtered

and conggp &gh na. 1@&% I YRR VRHRI-OVIHER 1284§zmc Ao[3W01 18- yRinikbe title
conpou YEI'TOW SO | anple B. 4

Pr epar ati op 2 cycl opr opy1l- 6- rret hoxy- 4 trlfl uororret hyI benzoic acid WO
2011/ 16100/ EP2011/ 060073 -15- The title conpound, off-white solid, Ms:
me = 258. 9 (MH), was prepared according to the procedure described for

i nt er mediNg 33 from 2-(2, 6-di nethoxy-4-trifluoromethyl-phenyl)-4,4-

di met hy1- LA ‘hydr o- oxazol e using cycl opropyl - magnesi um brom de as a
Gignard reagent Exanple B.5 5Preparation of

2- Et hylA Golomwshepl g {0.843mi@obD me{ (T RIS; IRS) 2SR )68 -aitieh1 Q- ghenyl-Saea ti tl e conpound,

i ght yellow solid, repare n t he
O eSS Sy NS 2000 M e MR RLEPE 65T 924 Rl
(21| ETEE(% ﬁ;/l?f Eggﬁgﬁﬁvfg cbdibd {Ha ROBLMY%ha @Q:ﬁﬂ%’& Wit adNaOH SBIrsolutlon The aqueous layer

ro-oxazol e using ethyl-nmagnesiumbromde as a Gignard
r eagentwadk@xbeged B ptnes mthfdlddbnomtlmnan“ﬁiee@mbilﬁdaﬂmiaets ege datchamey - N-

((1RS, 2R henyl - 8- aza- b| . 2.110ct~2-y1)-6-
et Pyl SOTPARYE - e G S RETTeck aotin tgaragor 71 e th o842 TP hicine
compound as an off-white solid. MS(m/e): 217.4 (M+H ).

15 Example B.1
Preparation of 2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoyl chloride

Cl

A mixture of 51 mg (0.191 mmol) 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid
(CAS 1208984-79-5) and 140 ul (1.91mmol) thionylchloride in toluene (0.5 ml) was heated in a

20 80 °C oil bath for 4 hours. The solvent was removed in vacuo to provide the title compound.

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

(0]

HO

Fr

25 a)step 1: 2-Bromo-4-trifluoromethyl-benzoic acid methyl ester




To a solution of (1RS, 2RS, 5SR) -

8- net hyl - 2- phenyl - 8- aza- bi cycl o[ 3. 2. 11oct-2-ylam ne (internediate A) (670
ng, 3.1 rMwol2p1vei@icchl or omet hane (10 nl) under ni tr ogenP&T/EPR@IT060073
tenperature, was added N, N-diisopropylethylamne (1.23 g, 1.61 nm, 9.29
mmol ), followed drop-wi se by a sol uti ohO-of

2- met hoxy-6-(nmethylthio)-4-(trifluoronethyl)benzoyl chloride 20

(internmeditat & Bl) (970 ng, 3.41 mml) in dichloronethane (7 nl). The
reacti on ARty e was stirred at roomtenperature for 2 hours. The sol ution
was washed 2 W.th a 2M sodi um carbonate solution. The aqueous |ayer was
extracted onceé wth dichloronethane. The conbi ned organic |ayers were dried
over sodium sulffate, fil tered and concentrat ed in vacuo. The crude yel |l ow

oil (2 i I

et her. gy gﬁvwotn Of%ag g reci pmtO tzzggr\%ns? ‘wf ‘er %%&%Xhﬂ&?ﬂéggﬁeﬁ%dg tgﬁﬁtlg{her
to prowvodsl DMIGH@@( Mtro@éh & rBOmaémpdigtutd, tlae adduapioLong (157 Amwhil f gotssiund.

MS(m e): 465. é WO 2011/ 161006PCT/ EP2011/ 060073 -16- The e arT‘pI es 2
and 3 Ilsabenyeen é?%bla@e‘?élwmelé st iisHd o fThe X bigs pas ﬁgrﬁﬂ‘u WG

mat ef | Na ,n@

rac ?m gllltﬁ%éer | af{ &kt{ﬂgﬁs HE%{%P&%@?’V%@(BQ@W ?gﬁﬁﬁlﬁe%@ia'ggr tI%EéHtV‘I/lﬂlg

Z 1 |1 ethdl acetate (2 x 80 ml). The combined extracts were dried over sodium sulfate flltered and

concentrated in vacuo. The crude oil was purified on silica gel (Eluent: Heptane/ethyl acetate O

to 10 %) to provide 1.75 g (83 %) of the title compound as an orange oil.

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

To a solution of 400 mg (1.413 mmol) 2-bromo-4-trifluoromethyl-benzoic acid 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

15  under nitrogen at room temperature, was added 15.9 mg (0.0707 mmol) palladium acetate. The
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

20 (Eluent: Heptane/ethyl acetate O to 10 %) to provide 0.24 g (71 %) of the title compound as a

yellow oil.

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

0]

HO

Fr
25  To a suspension of 485 mg (1.986 mmol) 2-cyclopropyl-4-trifluoromethyl-benzoic acid methyl
ester in 8 ml ethanol at room temperature, was added 1.99 ml (3.972 mmol) 2N NaOH. The



/'S i 2-Methoxy-N- ((1S, 2S,5R)-8- nethyl -2-phenyl - 8- aza-bicycl o[ 3. 2. 1] oct -
nmet hyl sul fanyl-4- trifluoronethyl- benzam de 2- Met hoxy-N ((1RS, 2RS, 5SR) -

8- et hyl -0 2phéeyid6 8- aza- bi cycl o[ 3. 2. 1] oct- 2-y1)-6- mMPETHPR&GINIHMWAY 1- 4-

t rifluoronethylenzam de b (exanple 1) 6.3 465.2 3 U U U \ 0. 0U- 0 Z1
um Z . /... -11-

mixture was heated in an 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

5 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)

Example B.3
Preparation of 2-Methoxy-6-methyl-4-trifluoromethy-1-benzoic acid
10

HO
F

LF

Step 1. 2,6-Dimethoxy-4-trifluoromethyl-benzoic acid

To a solution of sodium hydroxide (5.66 g ,141.4 mmol) in 33 ml water and 33 ml ethanol at

15 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 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

20 added drop-wise 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
extracted with dichloromethane. The combined organic layers were dried over Na,SOj, 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

25 title compound as a white solid. MS(m/e): 249.1 (M-H).

Step 2. 2.6-Dimethoxy-4-trifluoromethyl-benzoyl chloride



1 2-Methoxy-N ((1R 2R 5S)-8- nethyl-2-phenyl -8- aza-bicycl o[ 3.2.1]oct-
nmet hyl sul fanyl-4- trifluoronethyl- benzam de 2- Met hoxy-N ((1RS, 2RS, 5SR) -
8- et hyl -0 2phiéeyid6 8- aza- bi cycl o[ 3. 2. 1] oct m et hyl sul f aRgTAR2011/060073
rifluoronethyl- enzamde b (exanple 1) 9.5 465.2 5 *: Anal yti cal
separation conditions, eluent: 15 % | sbpropanol/ Hept ane
Exanpl e 4
2- Cycl opr@pyb- N- ((1RS, 2R5, 55R) - 8- et hyl - 2- phenyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 2-
yl)-4- teifl uer onet hyl - benzam de 10 To a solution of 23.4 ng (0.102 mmol)
2-cycl oprd -4-trifluoronethyl-benzoic acid (internmediate B2), 53.1 ny
(0. 139 nmmoby HATU and 64 ul (0.370 mmol) N WO
2011/ 161066 / EP2011/ 060073 -17- ethyl diisopropylanmine in 0.8 m
N, N- di met hyfl f or mam de, was added a solution of 20 ng (0.0925 mol)
(1RS, 2RS, 5SR) - 8- net hy1- 2- pheny1- 8- aza- bi cycl o[ 3. 2. 11oct - 2-yl am ne
(i nt er medi @dsgerdlon dfn4a7 g (81.8Nmthdal) Zreidinkihokyraririlaorohiehytibehisie avidsn $60 r r ed
at room

ml toluene containing four drops DMF under nitrogen at room temperature, was added 42 ml

(578.4 mmol) thionyl chloride. The mixture was heated in a 85 °C oil bath for 3 hours. The
5 solvent was removed in vacuo to provide 15.37 g (yield: 98.9 %) of the title compound as an off-

white solid.

Step 3. N-(2-Hydroxy-1,1-dimethyl-ethyl)-2,6-dimethoxy-4-trifluoromethyl-benzamide

o o
Ho\>(N
H F
o)
| g F

To a solution of 3.7 ml (37.22 mmol) 2-amino-2-methyl-1-propanol in 42 ml dichloromethane

10 under nitrogen at 0 °C, was added drop-wise a solution of 5 g (18.61 mmol) 2,6-dimethoxy-4-
trifluoromethyl-benzoyl chloride in 12 ml dichloromethane. The temperature rose to 7 °C. The
mixture was stirred at room temperature for 4 hours. The mixture was poured onto 75 ml water.
The organic layer was separated and the aqueous layer was extracted twice with
dichloromethane. The combined organic layers were washed with brine, dried over sodium

15 sulfate, filtered and concentrated in vacuo to provide 5.66 g (yield: 94.6 %) of the title compound

as a yellow solid. MS(m/e): 322.2 (M+H").

Step 4. 2-(2,6-Dimethoxy-4-trifluoromethyl-phenyl)-4.4-dimethyl-4,5-dihydro-oxazole

A solution of 5.66 g (17.62 mmol) N-(2-hydroxy-1,1-dimethyl-ethyl)-2,6-dimethoxy-4-
20 trifluoromethyl-benzamide in 60 ml dichloromethane was cooled to 10 °C. 3.8 ml (52.85 mmol)

thionylchloride was added drop-wise. The temperature rose to 15 °C. The mixture was stirred at



tenperature overni ght. The solvent was renoved in vacuo. The residue was
dissolved in ethyl 5 acetate. The sol uti on was washed once with water and
tw ce w tWoaoslateuoat ed sodi um bi car bonat e sol uti on. ThePaGEPOUS/ObWYEr Was
extracted once with ethyl acetate. The conbi ned extracts were dried over
sodiumsul fate, filtered and concentral®d in vacuo. The crude oil was
purified with flash col um chronmat ography on silica (5 g) eluting with a

gr adi enbohQEmB&afurOMrN-HiRPI BRERABNEININH dAr@bptwisd @ 130 nHiQ¥h cbolepr®Vi de 10
ng (y: 25.2 % of the title conpound as a colorless 10 viscous oil.

MS( M e)odiddOcazbddMiddolukhie. EXasmlR®HSvantlutdhatewbeeanpfiegad,ad ryowapar at i on
of the corresponding racemc material :

2- et hy lwhite(sO LRI 2 BBy SRhy&-wiBtsépatated phdthelaqBe@pdaylel eyctofadted thjooatith2- y1) - 4-
trifluoromethyl benzam de by chiral HPLC as indicated bel ow. 2-Ethyl-N(

( 1RS, 2KS;hBR)nethamet Fhelcobphahgritracts Svere dried over sodium sulfate, filtered and
8-aza-bicyclo[3.2.11oct-2-y1)-4-trifluoronethyl-benzam de, |ight yell ow gum
, MS(M epncentited if Viddo. Was crode ahtaulloae selidiioy 2 ovas perifeduit dlpeh edemni bed f or
exanple 4 from (1RS, 2RS, 5SR)- ' '

8- net hyhromgpgiphy en siliea (Hpc% elugpg withpgsedient forraed Ham(n-heripperndatyl Argtatgnd
2-ethyl-4- trifluoraonethyl-benzoic acid. (CAS. 854531-63-8).. Expl. No,

St ruct WP & &k terpreyide kg visidap?-P iy q?é}@etmfeéomrl &b 2 % téﬁ%lidoﬁ/lﬁ%m@‘ 0h. ) =
MNfourzd (Mi1) 511_ U IL O Zi S4111 z/ S 2-Ethyl-N-((1S,2S,5R) or
(1R 2R\BBHd: net hyl - 2-

Step 5. 2-(2-Methoxy-6-methyl-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole

10
To a 0 °C solution of 1.5 g (4.946 mmol) 2-(2,6-dimethoxy-4-trifluoromethyl-phenyl)-4,4-
dimethyl-4,5-dihydro-oxazole in 9 ml tetrahydrofuran over mol-sieve, was added drop-wise 9.89
ml (29.68 mmol) of a 3M methyl-magnesium bromide solution in diethyl ether maintaining the
temperature below 5 °C. The mixture was allowed to warm to room temperature and then was

15  heated in a 70 °C oil bath for 24 hours. The mixture was cooled in an ice bath and quenched with
60 ml of a saturated ammonium solution. Ethyl acetate was added. The organic layer was
separated and the aqueous layer was extracted once with ethyl acetate. The combined extracts
were dried over sodium sulfate, filtered and concentrated in vacuo. The crude orange oil (1.38 g)
was purified with flash column chromatography on silica eluting with a gradient formed from n-

20 heptane and ethyl acetate (0 to 35 %) to provide 419 mg (yield: 31.2 %) of 2-(2,6-dimethyl-4-
trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole asa white solid. MS(m/e): 272.2
(M+H") and 532 mg (yield: 37.4 %) of the title compound as a colorless oil. MS(m/e): 288.1

(M+H")

Step 6. 2-Methoxy-6-methyl-4-trifluoromethyl-benzoic acid 2-methyl-2-nitro-propyl ester




phenyl - 8-aza- bicyclo[3.2.11oct-2-y1)-4- trifluoromethyl- benzam de
2-ethyl -N-( (1RS, 2RS, 5SR) -8-net hyl -2- phenyl-8-aza- bicyclo[3.2.1]oc
t-2-yl)- wopitfleu®sonet hyl - benzam de 6.3 417.3 6 LI _LI PCI/EP2Q11/86B73
2-Ethyl -N- ((1R 2R 5S) or (1S, 2S,5R)-8-nethyl- 2-phenyl -8-aza-

bi cycl o[ 3. 2. 11oct-2-y1)-4- trifluoronelhyl - benzanmi de 2-ethyl-N-(
(1RS, 2RS, 5SR)

o o
o"><o e
o

[ F F

To a solution of 330 mg (1.149 mmol) 2-(2-methoxy-6-methyl-4-trifluoromethyl-phenyl)-4,4-
dimethyl-4,5-dihydro-oxazole in 14 ml acetonitrile was added 11.5 ml (0.0046 mmol) of an 0.4
mM aqueous Na2-EDTA solution at room temperature. 1.05 ml (11.49 mmol) 1,1,1-

5 trifluoroacetone was added at once with a pre-cooled syringe. A mixture of 2.9 g (34.47 mmol)
NaHCO:s and 7.06 g (11.49 mmol) oxone was added portion-wise over a period of 15 minutes.
The mixture was stirred for 30 minutes. The reaction mixture was diluted with 70 ml water. The
aqueous layer was extracted 3 times with dichloromethane. The combined extracts were dried
over sodium sulfate, filtered and concentrated in vacuo to provide 388 mg (y: 101 %) of the title

10 compound as a colorless oil.

Step 7. 2-Methoxy-6-methyl-4-trifluoromethy-I-benzoic acid

To a solution of 385 mg (1.148 mmol) 2-methoxy-6-methyl-4-trifluoromethyl-benzoic acid 2-
methyl-2-nitro-propyl ester in 3.8 ml dioxane was added 2.3 ml (11.48 mmol) of an 5M aqueous
NaOH solution. The mixture was heated in an 100 °C oil bath for 24 hours. The dioxane was

15 removed in vacuo. The residue was diluted with water and extracted twice with ethyl acetate. The
aqueous layer was acidified with HCI 5N and extracted 3 times with dichloromethane. The
combined dichloromethane extracts were dried over sodium sulfate, filtered and concentrated in

vacuo to provide 243 mg (y: 90.4 %) of the title compound as a light yellow solid. MS(m/e): 232.9

(M-H).
20 Example B.4
Preparation of 2-cyclopropyl-6-methoxy-4-trifluoromethyl-benzoic acid
o o
HO
F
F



-8-net hyl - 2- phenyl-8-aza- bicyclo[3.2.1]oc t-2-y1)-4- trifluoronethyl-
benzam de 14.2 417.3 WD 2011/ 161006PCT/ EP2011/ 060073 -18- *: Anal yti cal
separ at i dMOgondictaoens, el uent: 15 % | sopropanol / Hept an@CT/EP2011/060073
Exanple 7

2- Met hoxy- 6- met hyl - N- 01RS, 2RS, 5SR) - 8- mé¥-hyl - 2- phenyl - 8- aza- bi cycl o[ 3. 2. 1] oc
t52-yl1l)-4-trifluoronethyl-benzam de Title conpound, off-white foam

MB( M e)1he 4R AmbMifl, ofewh iR PRI BE: AEONE8. DML B), IR pRéReRILEErdilgserthded for
exanpl e 4 from (1RS, 2RS, 5SR) - 8- net hy1- 2- pheny1- 8- aza-

bi cycl @frdeedude] de6dribid YbciRtarerediate BY fredi 22(266- MnetBdid)-4-trifluoromethyl-phenyl)-4,4-

2- met hoxy-6-nmethyl-4-trifluoronmethy-1- 10 benzoic acid (internediate B3).
The exalimptihsl-85atibydoauslbesng preepasgd nmgnsedpartat ndde Bfa Giignacdraagspondi ng
racem c material by chiral HPLC. Expl. No. Structure Systematic Nane
Starting racem c nmaterial Retenti O'Extahﬁﬁeﬁ@ n.) * MWfound

5 Preparation of 2-Ethyl-6-methoxy-4-trifluoromethyl-benzoic acid

The title compound, light yellow solid, MS: m/e = 247.0 (M-H), was prepared according to the
procedure described for intermediate B3 from 2-(2,6-dimethoxy-4-trifluoromethyl-phenyl)-4,4-

dimethyl-4,5-dihydro-oxazole using ethyl-magnesium bromide as a Grignard reagent

10
Description of active examples:
Example 1
2-Methoxy-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[ 3.2.1]oct-2-yl)-6-
methylsulfanyl-4-trifluoromethyl-benzamide
O O/
\N
N
H
F
S
| F
15 F

To a solution of (1RS,2RS,5SR)- 8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-ylamine
(intermediate A1) (670 mg, 3.1 mmol) in dichloromethane (10 ml) under nitrogen at room
temperature, was added N,N-diisopropylethylamine (1.23 g, 1.61 ml, 9.29 mmol), followed
drop-wise by a solution of 2-methoxy-6-(methylthio)-4-(trifluoromethyl)benzoyl chloride

20 (intermediate B1) (970 mg, 3.41 mmol) in dichloromethane (7 ml). The reaction mixture was
stirred at room temperature for 2 hours. The solution was washed once with a 2M sodium
carbonate solution. The aqueous layer was extracted once with dichloromethane. The combined
organic layers were dried over sodium sulfate, filtered and concentrated in vacuo. The crude
yellow oil (2.04 g), which crystallized in the fridge, was suspended in diethyl ether. The white

25 precipitate was filtered and rinsed with diethyl ether to provide 1.16 g (y: 80.6 %) of the title
compound as a white solid. MS(m/e): 465.2 (M+H").



(ML1) 8 u_u

y1) - 4- t r iWDQRorswEW0hY | -
8- net hyl - 2- phenyl - 8- aza-
benzam de 6.0 433.4 9

u_\O 0 zZS T al]j

_u_ [ T 2-Methoxy-6-net hyl -
(1R, 2R, 5S) - 8-net hyl - 2-phenyl - 8-aza- bicycl o[ 3. 2. 1] oct - 2-
benzam de 2- Met hoxy-6- net hyl - N- PCT/FRI)12R)ZER) -
bi cycl o[ 3. 2. %éLoct - 2-yl1)-4- trifluoromethyl -

N 41S, 2S, 5R) or

The examples 2 and 3 have been prepared by separation of the corresponding racemic material

by chiral HPLC:

Expl. S . . | Retention | MW
N Structure Systematic Name tarting rz.lclemlc time | found
0. materia (min) * | MH*
2-Methoxy-N-
2-Methoxy-N- ((1IRS,2RS,5SR)-
asasses | ORR
methyl-2-phenyl-8- | o 85T
aza-bicyclo[3.2.1]oct- y -
2 2y1)-6- 2-yl)-6- 6.3 465.2
methylsulfanyl-4- methylsulfanyl-4-
trifluoromethyl- trifluoromethyl-
benzamide benzamide
(example 1)
2-Methoxy-N-
2-Methoxy-N- ((1RS,2RS,5SR)-
R | iy
© methyl-2-phenyl-8- bigycloym 2.1]oct-
3 NP o o aza-bicyclo[3.2.1]oct- 2-y1)-6- 9.5 4650
SN 2-yD-6- methylsulfanyl-4-
N methylsulfanyl-4- ifl thvl-
: s trifluoromethyl- UOTOmERLY
| benzamide benzamide
(example 1)

5 *: Analytical separation conditions, eluent: 15 % Isopropanol/ Heptane

Example 4

2-Cyclopropyl-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-

10

trifluoromethyl-benzamide

Ir=

F

F
F

To a solution of 23.4 mg (0.102 mmol) 2-cyclopropyl-4-trifluoromethyl-benzoic acid
(intermediate B2), 53.1 mg (0.139 mmol) HATU and 64 ul (0.370 mmol) N-



u u u

10

15

Anal yti cal

) U U \0441 0021 TW Z/
(1S, 2S, 5R) - 8- net hyl -

y1) - 4-t r iWDQRorgkE0ny| -
8- net hyl - 2- phenyl - 8- aza-
13.3 433.4 *:
Hept ane

2- phenyl - 8- aza-

-1 2- Met hoxy- 6- net hyl -
bi cycl o[ 3. 2. 1] oct - 2-

benzam de 2- Met hoxy-6- net hyl - N- PCT/FRI)12R)ZER) -
bi cyclo[3.2.1]oct- trifluoronethyl-
separ ation cbnditions,
WD 2011/ 161006PCT/ EP2011/ 060073 - 19-

el uent:

N 41R 2R, 5S) or

benzam de
15 % | sopropanol /

ethyldiisopropylamine in 0.8 ml N,N-dimethylformamide, was added a solution of 20 mg
(0.0925 mmol) (1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-ylamine

(intermediate A1) in 0.2 ml N,N-dimethylformamide. The mixture was stirred at room

temperature overnight. 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 bicarbonate

solution. The aqueous layer was extracted once with ethyl acetate. The combined extracts were

dried over sodium sulfate, filtered and concentrated in vacuo. The crude oil was purified with

flash column chromatography on silica (5 g) eluting with a gradient formed from n-heptane and

ethyl acetate (0 to 50%) to provide 10 mg (y: 25.2 %) of the title compound as a colorless
viscous oil. MS(m/e): 429.2 (M+H")

The examples 5 and 6 have been prepared by separation of the corresponding racemic material:

2-ethyl-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-trifluoromethyl-

benzamide by chiral HPLC as indicated below. 2-Ethyl-N-( (1RS,2RS,5SR)-8-methyl-2-phenyl-
8-aza-bicyclo[3.2.1]oct-2-yl)-4-trifluoromethyl-benzamide, light yellow gum ,MS(m/e): 417.3

(M+H") was prepared according to the procedure described for example 4 from (1RS,2RS,5SR)-
P

8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-ylamine (intermediate Al) and 2-ethyl-4-
trifluoromethyl-benzoic acid (CAS: 8§54531-63-8).

Starting Retention | MW
Expl. Structure Systematic Name racemic time found
No. material (min.) * | (MH")
2-ethyl-N-(
2-Ethyl-N-((1S,2S,5R) or | (1RS,2RS,5SR)
0 (IR,2R,5S)-8-methyl-2- -8-methyl-2-
phenyl-8-aza- phenyl-8-aza-
> r| bicyclo[3.2.1]oct-2-yl)-4- | bicyclo[3.2.1]oc 6.3 417.3
F trifluoromethyl- t-2-yl)-4-
benzamide trifluoromethyl-
benzamide
2-ethyl-N-(
2-Ethyl-N-((1R,2R,5S) | (1RS,2RS,5SR)
or (1S,25,5R)-8-methyl- -8-methyl-2-
6 H© 2-phenyl-8-aza- phenyl-8-aza- 14.0 4173
~ A bicyclo[3.2.1]oct-2-yl)-4- | bicyclo[3.2.1]oc ' '
H@\ N trifluoromethyl- t-2-yl)-4-
) benzamide trifluoromethyl-
benzamide




Exanpl e 10

2- Cycl opropyl- 6- net hoxy- N- ((1RS, 2RS, 5SR) - 8- net hyl - 2- phenyl - 8- azabi cycl o[ 3. 2
. 1] oct - 2-W0)201/1t61406| uor onet hyl - benzam de Ti tl e conpouR@T/EFROHIANI0TE f oam
MS(me): 459.3 (MtH) was prepared according to the procedure described for
exanple 4 from -18-

(1RS, 2RS, 5SR) - 8- net hy1- 2- phenyl- 8- azabi cycl o[ 3. 2. 11oct - 2-yl am ne

(i nt er redinalyticAlsppaaebnleonyition eyl -16-%eidpeopyindl/ Hepfaheior omet hyl benzoi ¢ aci d
(internmediate B4). The exanples 11 and 12 have been prepared by separation
of the corresponding racemic material by chiral HPLC. Expl. No. Structure
Systematic Nane . Starting racenuc Fﬁlﬁﬁeab Retention tine (mn.) * MV
found (ML1) 12 u_u_u_\ 0. O =II 1it /1 2-Cyclopropyl-6-

met hoxy- N-  2-Methoxy-6-methyl-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-

5

10

Title compound, off-white foam, MS(m/e): 433.4 (M+H") was prepared according to the

2-yl)-4-trifluoromethyl-benzamide

o o
N
N
H F
J F

procedure described for example 4 from (1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-

bicyclo[3.2.1]oct-2-ylamine (intermediate A1) and 2-methoxy-6-methyl-4-trifluoromethy-1-

benzoic acid (intermediate B3).

The examples 8 and 9 have been prepared by separation of the corresponding racemic material

by chiral HPLC:
) . | Retention | MW
Expl. Structure Systematic Name | Starting racemic | 0, = | o0,
No. material (min.) * | (MH")
2-Methoxy-6-
2-Methoxy-6-methyl- methyl-N-
N-((1S,28,5R) or ((1RS,2RS,5SR)-
(IR,2R,5S)-8-methyl- 8-methyl-2-
8 2-phenyl-8-aza- phenyl-8-aza- 6.0 433.4
bicyclo[3.2.1]oct-2- | bicyclo[3.2.1]oct-
yl)-4-trifluoromethyl- 2-yl)-4-
benzamide trifluoromethyl-
benzamide
2-Methoxy-6-
2-Methoxy-6-methyl- methyl-N-
N-((1R,2R,5S) or ((1RS,2RS,5SR)-
© (1S,2S,5R)-8-methyl- 8-methyl-2-
9 NS o o7 2-phenyl-8-aza- phenyl-8-aza- 13.3 433.4
\@\NJ:@X bicyclo[3.2.1]oct-2- | bicyclo[3.2.1]oct-
H H F | yD)-4-trifluoromethyl- 2-yl)-4-
¢ F benzamide trifluoromethyl-
benzamide

*; Analytical separation conditions, eluent: 15 % Isopropanol/ Heptane




(
y
(
t
2

(1S,2S,5R or (1R 2R 5S)-8-nethyl -
1)-4-trifluoronethyl -

(1RS, 2RIVOSR/16800a€t hyl - 2- phenyl- 8- aza-
rifluoromethyl- benzam de 5.3 459.3 12 u_ u_

- Cycl opropyl-6- nethoxy-N- ((I R 2R, 5S)%or

10

Example 10

2- phenyl -
benzam de 2-Cycl opropyl-6- nethoxy- N

8-aza- bicyclo[3.2.1]oct-2-

bi cycl o[ 3. 2. 1POTEP2®14pG0073] -
u \ o. 00114 P

Z, I''T

2-Cyclopropyl-6-methoxy-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-

bicyclo[3.2.1]oct-2-yl)-4-trifluoromethyl-benzamide

Ir=

Title compound, off-white foam, MS(m/e): 459.3 (M+H") was prepared according to the

F

procedure described for example 4 from (1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-

bicyclo[3.2.1]oct-2-ylamine (intermediate A1) and 2-cyclopropyl-6-methoxy-4-trifluoromethyl-

benzoic acid (intermediate B4).

The examples 11 and 12 have been prepared by separation of the corresponding racemic material

by chiral HPLC:
Exol Starti . | Retention | MW
;I((I: Structure Systematic Name ar;‘;%;?;f mic time found
) (min.) * | (MH")
2-Cyclopropyl-6-
2-Cyclopropyl-6- methoxy-N-
methoxy-N- ((1RS,2RS,5SR)-
((1S,2S,5R) or 8-methyl-2-
(1R,2R,5S)-8-methyl- phenyl-8-aza-
1 2-phenyl-8-aza- bicyclo[3.2.1]oct- >3 459.3
bicyclo[3.2.1]oct-2- 2-yl)-4-
yl)-4-trifluoromethyl- | trifluoromethyl-
benzamide benzamide
2-Cyclopropyl-6-
2-Cyclopropyl-6- methoxy-N-
methoxy-N- ((1RS,2RS,5SR)-
© ((1IR,2R,5S) or 8-methyl-2-
(1S,25,5R)-8-methyl- phenyl-8-aza-
12 \NH"" | 7 2-phenyl-8-aza- bicyclo[3.2.1]oct- 11 459.3
@\ﬁ . bicyclo[3.2.1]oct-2- 2-yl)-4-
H V)‘:(EXF yl)-4-trifluoromethyl- | trifluoromethyl-
F benzamide benzamide

*; Analytical separation conditions, eluent: 15 % Isopropanol/ Heptane



(1S, 2S, 5R) - 8- et hyl - 2- phenyl - 8-aza- bicycl o[ 3. 2. 1] oct - 2-
yl)-4-trifluoronethyl- benzam de 2-Cycl opropyl-6- nethoxy- N

((1RS, 2RSyo3m1/16806et hyl - 2- phenyl- 8- aza- bicycl o] 3. 2. 1PO6&EP2011/060073
trifluoronethyl- benzamde 11.1 459.3 *: Analytical separation conditions,
el uent: 15 % | sopropanol/ Heptane WD-2011/161006PCT/ EP2011/ 060073 - 20-
Exanpl e 13

2- Et hyl - 6- met hoxy- N- 01RS, 2RS, 5SR) - 8- net hyl - 2- phenyl - 8- aza- bi cycl o[ 3. 2. 1] oct
-2- yl)-4-trifluoronethyl-benzam de_ 5 Titl e conpound, |ight yell ow gum
MS(me): 447.3 (MtH) was prepared a@@mld?ﬂg” to the procedure described for

exampl e 4 frg e N Q. . Reara.hi .
(1RS, 2RS, 5S Bighyl-¢ methoxy N (IRS AR PSR & me il 2-phepyl-B-aza-hicyclol3.2.1]oct-2
(internediate Al) and 2- et hyl)-Striftahonyetdyltbénzhmideonet hyl - benzoi ¢ aci d
(internediate B5). 10 The conpounds of fornmula | and their
pharmaceutically usabl e addition gal®s possess val uabl e pharnacol ogi cal
properties. Specifically, it has gl found _t hat the conpounds of the
present invention are good inhibitofs & tRe glycine transporter |

(GlyT-1). The conpounds were i NWESTY tQ_accordance with the test given
hereinafter. 15 Solutions and nes all s conpl ete nmedium Nutrient
atzal™~Jgovi ne serum

5 F
Title compound, light yellow gum, MS(m/e): 447.3 (M+H") was prepared according to the
procedure described for example 4 from (1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-
bicyclo[3.2.1]oct-2-ylamine (intermediate A1) and 2-ethyl-6-methoxy-4-trifluoromethyl-benzoic

acid (intermediate BS).

10
The compounds of formula I and their pharmaceutically usable addition salts possess
valuable 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.
15

Solutions and materials

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)

20 Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl,, 2.5 mM KCI, 2.5
mM MgSQO,, 10 mM (+) D-glucose.
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

25  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
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



(FBS) 5 % (G bco life technol ogies), Penicillin/Streptonycinl % (G bco
life technol ogies), Hygronycin 0.6 ng/m (G bco |ife technol ogies),

G ut am nevo 2MWIGIw6o | i fe technol ogi es) 20 Upt ake buf f ePCTEBRO11/06®03 Vi
NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl2, 2.5 nMKC1, 2.5 nM My504, 10 nM
(+) D-glucose. Flp-inirmCHO (Invitrogeh Cat n R758-07)cells stably
transfected with ndyT | b cDNA. dycine uptake inhibition assay (ndyT- |Db)
On day céndvatrnmdr @inki®ltbSreslfth@in F0T95 Y effdct anNgfiesd, 6 cohédntatby df fhb CDNA
were plated at 25 the density of 40,000 cells/well in conplete F-12 nedi um
wi t houtcompgfitopipbitinnelgengapiake of $Qi7e. Hsalugen wap theaymmediaely addedum was

ol o v [ AF B eI R RIEL PRI 551 2 L HALASRaP S flciae e gl
conpet ivked¢ inc(ibdt¢d € ah Edhtioshakindiand did reactiphywedsnepped by hypiationntewtmiaturon of a
P b e it 31 LI ot RER i RSRANG hobil” 1t"
2011/1 gﬂ@%ﬁ %CﬂUquPa%ﬁgtﬁé %@%@g@ﬂqﬁhs eNRAMs' @thRf usth : BN hEn dRftkt i ng in

50 %o e effect (e.qg. ,” the concentration of the conpetitor

i nhi bi tThegogipyeidsalespitakt én ofanffevxxxhasohulGodatwed .G iwdn ThermedireaddCyo dadded
cont ai gi 8%@%{%&6@? 60 n 11-.&)?6 .Cit/ | ) and 25 JAM non-radi oactive
gl yci nésY: Oh¢ S XFRETPEPAVIHTY | YRt e shaking and the reaction was
stopped by aspiration of the mxture 5 and washing (three tinmes) with
ice-cold UB. The cells were lysed with scintillation |liquid, shaken 3 hours
andl® he radioactivity in the cells wdfbledunted using a scintillation

counter. The conpounds described in exanples xxxx have an | C50 data <1.0
riM The preferred 1C50 data (<0.2 JAM for conpounds xxxX is be provided

:).notl?l l%enlh%%?}ﬁ lng1lq EX?;QRL@%&%)??% gghMaIEgﬂ%rrpl e | C50Cgalata (HNIM

1 0.014 3 002
2 0.021 9 002
3 0.008 10 0.004
4 0.008 11 0.006
5 0.019 12 0.006
6 0.031 13 0.014
7 0.006

The compounds of formula I and the pharmaceutically acceptable salts of the compounds of
formula I can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
15 pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
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
20 organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or
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

25 required in the case of soft gelatine capsules. Suitable carriers for the production of solutions and



4 0.008 11 0.006 5 0.019 12 0.006 6 0.031 13 0.014 7 0.006 The compounds
of fornmula | and the pharnaceutically acceptable salts of the conpounds of
formul a Iwoanbelwsed as nedi canents, e.g. in the form @CTHEHRAIACWE | cal
preparations. The 15 pharnmaceutical preparations can be adm nistered
orally, e.g. in the formof tablets, cdated tablets, dragees, hard and soft
gel ati ne capsul es, solutions, emulsions or suspensions. The adm nistration
can, h@y@}a@ hre, BreRapleeivhtet el ol glyatio), ,veget@ble b aht éneflikeS vitabsdippoak tar i es,
parenterally, e.g. in the formof injection solutions. The conpounds. of

f or nul AUPPASHANISErD Foiceawde. WRFl SR AuRaRssRiIScapTSp Fafe peMi-Tigitd @gﬁfaled 8pPlyols
organi ¢ galrhgers for the production of pharmaceutical preparations.
Lactose, corn starch or derivatives thereof, talc, stearic acids or its

sal ts and t Héelphkenamidabpepadtiodsaranexarepha, c@sais pedsevativésesgulfibzers,abl et s,
coated tablets, dragees and hard gel ati ne capsules. Suitable carriers for
sof t° gafahtlizRes: Wﬁﬁ@alaé%nt%treé‘}“1%1§?rse&‘é€ﬁ{ﬂ“8€s’ ‘%Rj.@‘g{“é PoEty salipfepyarymg;tae

sem - S%Ishgti@gfésédralﬂu?feﬂ(?hﬁé%iﬁg anghd fentibkBanPeRRYLLNGIOBo AR BAlHS Of the
active substance no carriers are however usually 25 required in the case of
sof t gehatpenscdhpsildabs: suBstanebl e carriers for the production of solutions
and WO 2011/161006PCT/ EP2011/ 060073, - 22- rups are, for exanpl wat er,
ol yol s, gl SHGIMeNSEiaBIe SsPmPaey oarmiRd o aptegiesicafy Aufpisah
SUpPPOSithEdand AltRerapic SXAIMBH RarrRAhI Mo Motk JEIMe GrabhtSnvamvaSas if at s,
sem-liquid or liquid pol'yols and the |ike. The pharmaceutical preparations
canl0 moressysefior thearradystioneskicl sempeses beigkingiong 2emore eprapais piorguladet t j ng
agents, | sifiers, sweeteners,. col | avor. varyi ng
t he os r?B?/irggp IE)arrrens‘?l g%ur%lec?ﬁ%ﬁ(fclp étra El,e aﬁ%isal%fiﬁ{g?ﬁgé%n%%d’ %fr&%gln r g% %ﬁﬁ)i@ Jt%{ey can

al so camdrapdutisdliy Val@ibedubbiafded perdtal GBEnianl ¥dhinddblagors Evsl @ paRE. with one or

more therapeutically inert carriers.
The most preferred indications in accordance with the present invention are those, which
15 include disorders of the central nervous system, for example the treatment or prevention of
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

20 Ior of the corresponding amount of a pharmaceutically acceptable salt thereof. The daily dosage
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)

25 Item Ingredients mg/tablet
Smg 25 mg 100 mg 500 mg
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
30 4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1

Total 167 167 167 831



Medi canent s contai ning a conpound of fornmula |I or a pharmaceutically
acceptabl e salt thereof and a therapeutically inert carrier are also an
obj ect ofwoORellpwe®ent i nvention, as is a 10 process for PCH&IPROIPOGWEET | ON,
whi ch conprises bringing one or nore conpounds of formula | and/or

phar maceutical ly acceptable acid addit-2dn salts and, if desired, one or
nore ot her therapeutically val uabl e substances into a gal enical

adm ni M;{@tfgicqmrfgqrrméd@wt her with one or nore therapeuti cally inert
carriers. nost preferred indications in accordance with the
presentl- i nve¥ix léfﬁnsa}e? Brisd & angigrawlaeswith Prijbied Wrshr ders of the central
nervous, syst he treatnment or prevention of schizophreni a,
cogni t?ve i ﬁ&th%gfa{lﬁfaéggpifz(%ei mer's di sease. The dosage can vary
wi t hi n3wi de IPasmHeSgranﬂiesvthﬂolugh elitabbumiBng buipmed. be adjusted to the

i ndi vi dual géu renents | r} t?th particul ar case. nlgt he case of oral
adnii é‘tratl% HEB PP 4y TPireg dUinp &S COPRIGHS P IHRYBBIR*S-0. 01 ny to about
1000 ng per day of a conpound of general fornula 20 | or of the
correspondi ng anmount of a pharmaceutically acceptable salt thereof. The
dai |y dosage may be adni ni st er eapsukilivghmlateése or in di vided doses and, in

additiqn, t upper Ilimt can al so be exceeded when this is found to be

i ndi cai@gl. M@fﬁor nul ati on (Wt Granul at%ﬁ-}q—p—sﬁieem | ngredi ents ng/tabl et
25 ng 100 ng 500 ngy 5 ng 1. Conpound ofsjs ﬁ@r mul 25 heb 25 1906 H0G08.mg
Lact ose Anhydrous DTG 125 105

10 1. Compound of formula I 5 25 100 500
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

15 Total 200 200 300 600

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.

20 3. Fill into a suitable capsule.



30 150 3. Sta-Rx 1500 6 6 6 30 4. Mcrocrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1 Total 167 167 167 831 WO
2011/ 161096RCI/1EFMO11/ 060073 - 23- PCT/EP2011/060073

24-

Claims

1. A compound of general formula

Iz

wherein

5 R',R?and R’ are independently from each other hydrogen, lower alkyl, lower alkoxy, cycloalkyl,
lower alkyl substituted by halogen or S-lower alkyl;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer thereof.

10 2. A compound of formula I according to claim 1, wherein R' is lower alkoxy, R* is

lower alkyl substituted by halogen and R” is S-lower alkyl.

3. A compound of formula I according to claim 2, wherein the compound is
2-methoxy-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-6-

15 methylsulfanyl-4-trifluoromethyl-benzamide
2-methoxy-N-((1S,2S,5R)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-6-methylsulfanyl-4-
trifluoromethyl-benzamide or
2-methoxy-N-((1R,2R,5S)-8-methyl-2-phenyl-§-aza-bicyclo[3.2.1]oct-2-yl)-6-methylsulfanyl-4-
trifluoromethyl-benzamide.

20

4. A compound of formula I according to claim 1, wherein R'is cycloalkyl, R? is lower

alkyl substituted by halogen and R’ is hydrogen.

5. A compound of formula I according to claim 4, wherein the compound is
25 2-cyclopropyl-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-

trifluoromethyl-benzamide.

6. A compound of formula I according to claim 1, wherein R' is lower alkyl, R? is lower

alkyl substituted by halogen and R’ is hydrogen.



Manuf acturing Procedure 1. Mx itens 1, 2, 3 and 4 and granulate with
purified water. 2. Dry the granules at 50 C. 3. Pass the granul es through
sui t abl e WDI20imig1@qui prrent. 5 4. Add item 5 and m x for POTEP20HARES;
conpress on a suitable press. Capsule Formulation Item

| ngr edi ent sng/ capsule 5 ng25 ngl00 ny2%00 ng 10 1. Conpound of fornula

| 525100500 2. Hydrous Lacto0sel59123148 3. Corn Starch25354070 4.

Tal c10151025 5. Magnesi um St earat e1225 15Tot al 200200300600 Manuf act uri ng
Procedure 1. Mx itens 1, 2 and 3 in a suitable m xer for 30 mnutes. 2.
Add items 4 Tafdospenad of formala [acaerdineds clasp Gz whptern thacempowidisabl e capsul e.
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formul a enden fromea ot her
hydr ogeﬂﬂudrommyabmamidlmver al koxy, cycloal kyl, lower al kyl substituted by
hal ogen or

g 2-ethyl- N (?IR 2R SS) or (IS 2S,5R)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-

trifluoromethyl-benzamide.

8. A compound of formula I according to claim 1, wherein R' is lower alkoxy, R* is
lower alkyl substituted by halogen and R is lower alkyl.
10
9. A compound of formula I according to claim 8, wherein the compound is
2-methoxy-6-methyl-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-
trifluoromethyl-benzamide
2-methoxy-6-methyl-N-((1S,2S,5R) or (1R,2R,5S)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-
15 2-yl)-4-trifluoromethyl-benzamide
2-methoxy-6-methyl-N-((1R,2R,5S) or (1S,2S,5R)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-
2-yl)-4-trifluoromethyl-benzamide
2-ethyl-6-methoxy-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-4-
trifluoromethyl-benzamide.
20
10. A compound of formula I according to claim 1, wherein R' is lower alkoxy, R’ is

lower alkyl substituted by halogen and R” is cycloalkyl.

11. A compound of formula I according to claim 10, wherein the compound is
25 2-cyclopropyl-6-methoxy-N-((1RS,2RS,5SR)-8-methyl-2-phenyl-8-aza-bicyclo[3.2.1]oct-2-yl)-
4-trifluoromethyl-benzamide
2-cyclopropyl-6-methoxy-N-((1S,2S,5R) or (1R,2R,5S)-8-methyl-2-phenyl-8-aza-
bicyclo[3.2.1]oct-2-yl)-4-trifluoromethyl-benzamide or
2-cyclopropyl-6-methoxy-N-((1R,2R,5S) or (15,25,5R)-8-methyl-2-phenyl-8-aza-
30 bicyclo[3.2.1]oct-2-yl)-4-trifluoromethyl-benzamide.

12. A process for preparation of a compound of formula I as disclosed in claim 1 and its

pharmaceutically acceptable salt, which process comprises



or a pharmaceutically acceptable acid addition salt, a racemc m xture, or
its correspondi ng enanti oner and/or optical isonmer thereof. 102. A conpound
of formul\&ORHEBHN0AI Ng to claiml, wherein Rl is | ower RCEGPPI1RI0TS | ower
al kyl substituted by halogen and R3 is S-lower alkyl. 3. A
conpound of formula | according to clakfm 2, wherein the conpound is
2-met hoxy-N- ((1 RS , 2R5, 55R) - 8- net hyl- 2- phenyl - 8-aza-bicyclo [3 .2.1]
oct-2-yl1l)-6- 15 nethyl sul fanyl-4-trifl uoromnethyl -benzam de 2-nmet hoxy- N
((1s ,2S ,5R) - 8- rrethyl 2- phenyl 8- aza-bic yclo [3 .2. 1]
oct - 2- yaartise geemppund ¢tfagmula- trifluoronethyl -benzani de or 2-nethoxy-N-
((1R, 2R, 55) - 8- net hyl- 2- phenyl -8 - aza-bic yclo [3 .2.1]
oct-2-yl)-6-nethylsul fanyl-4- trifluo t hyl - benzani de. 20 4. A
conmpound of fornmula | according to clargfl, wherein RL is cycloalkyl, R2is
| ower al kyl substituted by hal ogen~g i s hydrogen. 5. A

NH, wher ein the conpound is 25
2- phenyl 8- aza-bicyclo [3 .2.1]

conpound of fornmula | according to ¢
2-cycl opropyl - N ((1RS, 2R5 , 55R) - 8- nethyl -

oct - 2- wiijh deorbpaunt wb fomeddyl - benzam de. WO 2011/ 161006PCT/ EP2011/ 060073
- 25- 7. A compound of formul@ | raccording to claim6, wherein the
conpound is 2-ethyl-N41S, 2S, 5R)
(1R, 2R, 5S9) - 8- et hyl - 2- phenyl - 8- aza-
trifluoromethyl-benzam de or 5 2- eth 41R, 2R, 5S) or

(1S, 2S, 5R) - 8- net hy1- 2- pheny1- 8- azB¥bi ¢¥cl & 3. 2,,110ct - 2- y1) - 4-
trifluoronethyl -benzam de. 8. A conpound of fornmula | according to
claim it d by

hal oge%ﬂ d \@g)?é?%h& Syl a%uLQtY@yﬁg@ht}%g@(as ﬁ%”['éﬁ( @C“@O %B%luzﬁg' az@u;)?b I,FB%

accor d|taganh@hyahmnmrﬁheWﬁlabmphostpmte;\: ononnytclilsride

2- met hoxy-6-neth I-N-41RS 2RS, 5SR) - 8- et hy1- 2- phenyl- 8- aza- bi cycl o[ 3. 2. 11oc
t - 2- y1)to 2comppynd frfgrratl F\yl benzam de 2- met hoxy- 6- net hyl - N-41S, 2S, 5R) or
(1R 2R, 5S) - 8- et hy1- 2- pheny1- 8- azaycl o[ 3. 2. 11loct 15

| o[ 3. 2. 11oct-2-y1)-4-

2-y1)-4-trifluoronethyl-benzam de Z-nethoxy-6-nethyl-N41R, 2R 5S) or

(1S, 2S,5R) - 8- net hyl- 2- phenyl- 8- aza iFCye| oR3. 2. 11oct 2-yl)-4-trifl uoronet hyl
- benzam de ~N
2- et hyl - 6- met hoxy- N- (( 1RS, 2RS, 5SR) - phenyl - 8- aza- bi cycl 0[ 3. 2. 110c
t-2-y1)-4- trifluoronethyl-benzamde. 2 2 40. A conpound of formula I
according to claiml, wherein RL is |ower alkoxg/ R2 is | ower alkyl
substituted by hal ogen and R3 is cycl oal kyl . 11. A compound of

f or mul avierdis ety Gbsguéms aleak defifsd iwleeri@iln t he conpound is 25

2-cycl opropyl- 6- rret hoxy- N ((1RS, 2RS, 5SR) - 8- net hyl - 2- phenyl - 8- aza- bi cycl o[ 3.
g g;gfgprzoég}i é:% 1{1)(&( yc_ ﬁc?’?%@%%boglg%?maﬂﬁs 1 to 11, when manufactured according to a
(1R, 2R15@)€5580fnfé@1hy1122 phenyl 8-azabi cycl o[ 3. 2. 11oct-2-y1)-4-trifl uoronet hyl
- benzam de or 2-cycl opropyl-6-net hoxy-N ((1R 2R, 5S) or

(1S, 2S,5R) - 8- net hyl- 2- phenyl-8-aza- 30

bi cycl o[ 3. oct - 2- 4trf|uor nethl-ben .
20117 16[100623“40%‘ P 9} pserala Lageorting e %O%F %faof%alﬁr}ofoﬁﬁ)f?fo?sﬁﬁﬁa

therapeutically active substance.

15. A compound of formula I according to any one of claims 1 to 11 for the treatment or
prophylaxis of psychoses, pain, dysfunction in memory and learning, attention deficit,

20  schizophrenia, dementia disorders or Alzheimer’s disease.

16. A pharmaceutical composition comprising a compound in accordance with any one of

claims 1 to 11 and a therapeutically inert carrier.



with a conmpound of formula 5 HO in the presence of an activating agent
such as HATU (o-(7-azabenzotriazol-1-y1)-1,1, 3,3- tetranethyl uroni um
hexaf | uorwphRosleaave) or thionyl chloride to a conpound @CTEFRIMII0600ID
wherein the substituents are as defined in claim1. 13. A compound
according to any one of clains 1 to 1X27when manufactured according to a
process of claim12. 1514. A conpound of forrmula | according to any one of
claims 1 to 171Thotiseuga cdmpobied aetdih€ @l dny oaelof YRirB4DSE aNfue the treatmerdtor A
conmpound of fornmula | according to any one of clains 1 to 11 for the

It r eat mePIYFAXEY SFIYehRRess PEN. GEVwIRESRE MBRPH, aWE@HW@t i‘tE?ﬁ;lP?\ dﬁ%‘ﬁbr y and
A shei ey Brilh, @heHy iSbiaend SERERTERENS ) 060073 27 o - S17 The

use of a conpound according to any one of clainms 1 to 11 for the treatnent
or prophyl axis_of psychoses, pain, dysfunction jn no and | ear ni ng,
attont 1 on dof: £t wel RicoBRbRn O HRTEA £ 781 °L 6T L o | igF APpRBHTaLon Of a

di seasgnefdSrenl RE MSEehed &fﬂ%ﬁ%@&%{{'ﬂog&, b&An A re8oPfn GbAbABanY tO 11

for the preparation of a nedi nt for the treatnment or prophyl axis of
psy chodespinpaitrenticly défiamc s¢hozpphrenire demyntandsdrders i Adgheanaresdisaase.def i ci t,
schi zophreni a, denentia disorders or Al zheiner's disease. 19. A nethod for
the treatnment or prophyl axis of psychoses, pain, dysfunction in nmenory 10

and | earni ng. Ath&Rbd &5} teefréfinkat oF GROFHYRRIEITH pdycHedre piih ad e tisle Smermory
Al zhei mer' s di sease, which nmethod conprises adm nistering an effective
anoliht aof leprppgpetenidoradel it sohiz@phisniangeraerdiagkisasdess asAlzheigner’s digase, Fhéch

I nvent 'RnEP coql%gr?sleg] aé)nei\fn(i)srtf%in%ea%cerffegggé argiéunt of a compound as defined in any one of

claims 1 to 11.

20. The invention as herein before described.

15



