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WD 2009/ 013212 PCT/ EP2008/ 059356 -1 DUAL MODULATORS
OF 5-HT2A AND D3 RECEPTORS The present invention

WO edoaer1t o conpounds of the general formnula (PQT/ER20BE059356

R2 N OX (l) n wherein: 5 ﬁ_is i ndependent |y

hal ogen, cyano; Cl.6-al kyl, CI.6-al koxy or
Cl.6-haloalkyl; nis 0, 1, 2 or 3; RLis Hor
Cl.6-alkyl; 011 -SR3 11 R2is RBor O R3is

hydr ogen, Cl1.6-al kyl, CZ_6-al kenyl, CZ_6-al kynyl,

Cl. 6- al koxy, C3-10 10 cycl oal kyl, aryl, 4 to 10
nmenbered heterocycl oal kyl, or 5 to 10 nenbered

het er oar yl puall MIDATEA DORS QR -Hyr28ubs Di b3IREGEPYORSE t O
five substituents selected fromthe group consisting
of : halo, cyano, 15 -S02-C1.6-alkyl, hydroxyl,

Cl. 6Th¢ kiehent ikvknfohadlaad toYompoutld) 6)thElerralfdeydula 29

Cl. 6-al koxy optionally substituted by one or nore Ra,
C3. lo-cycl oal kyl optionally substituted bWR) or nore
R, 4 to 10 nenbered heterocycl oal ky[ opf[i onal 'y
substituted by one or nore 20094013212

PCT/ EP2008/ 059356 -2 ar [ Substituted by
one or nore Ra,

(1)

wherein:

X isindependently halogen, cyano; C.¢-alkyl, C;.¢-alkoxy or C,.¢-haloalkyl;
n is0, 1,2 or 3;

R' isHor Ci-6-alkyl;

R® s hydrogen, C;_¢-alkyl, C,.6-alkenyl, C,.6-alkynyl, C,.¢-alkoxy, Cs.1o-
cycloalkyl, aryl, 4 to 10 membered heterocycloalkyl, or 5 to 10 membered
heteroaryl, which are optionally substituted by one to five substituents
selected from the group consisting of:

halo,

cyano,

-SO,-Cy.6-alkyl,

hydroxyl,

Ci-¢-alkyl,

Ci-6-haloalkyl,

-CO(0)-Cy6-alkyl,

Ci-6-alkoxy optionally substituted by one or more R’
Cs.10-cycloalkyl optionally substituted by one or more R®,

4 to 10 membered heterocycloalkyl optionally substituted by one or more

RY,
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5 to 10 nenbered heteroaryl optionally substituted by
one or nore Ra, and -NRbR, wherein Rb is H or

w@060sd2ky| and wherein R is H Cl.6-al kyl orPCHER209$/059356

optional |y substituted by one gr nore Ra; wherein Ra
Is selected from halo, cyand, oxo, 10 hydroxyl,

"L e ensabbi Ay yuSh fidbihe pipapal ool 1
- O CO) - Cl. bt@al kylembed. Igtcabdryl euilohaltyydubstitGleddyadreanynore R,
Cl. 6-hal oa] koxy, 20 4 to 10 nenbered heterocycl oal kyl

aryl, aryloxy, or 5 to 10 nenbered heteroaryl; as

wel | as phaNRBRewhereal RYis dtaoeptaikg asdmhsrdimBf B6f,.Ci25lkyl or
It has beep t.orisi ngl y. f.oun hat t he,aconmpounds of
formul a (I?q§§%§¥lﬁ%§ SﬁugﬁﬁBﬁ?%V§HP§%ﬁ{are dual

modul at or swbéretrhi®® is edl@t@hfirom5- HT2a and dopam ne D3
receptors. The c anunds of the invention have high
affinity for the 8opanine D3 and serotonin

(5- Hydr oxytrypt amyax®, 5-HT) 5-HT2A receptors and are
effective in theoxgreatnent of psychotic disorders, as
wel | as other diséases such as depression and anxiety,
30 drug dependentgdrodgirenti as and nenory i npairnent.
Psychotic disord r$Lencomass a vari ety of diseases,
whi ch include sc FQBSEFe a0 Sthi zoaf f ecti ve

di sorders, bipol & cdilgkase, mania, psychotic

depr essi on, and her hoses invol vi ng paranoi a and
del usi ons. In parlfgﬁkﬁﬁxgchizophrenia is
characterized by-Neif0exCsydbtiomat ol ogy i ncl udi ng

positive synpto i.e.  delusions and
haIIucinations)?%gﬁ%‘ﬁgagwwgg synptonms, (i.e. 35

anhedoni a, restri-of{€0){d,yelley, and productivity of
t hought and spee ).ng ﬁddHtion it is WD 2009/013212
PCT/ EP2008/ 05935664V 1stHony,

Ci-¢-alkoxy

Ci-6-haloalkoxy,

4 to 10 membered heterocycloalkyl
aryl,

aryloxy, or

5 to 10 membered heteroaryl;

as well as pharmaceutically acceptable salts thereof.

It has been surprisingly found that the compounds of formula (I) according to the

invention are dual modulators of the serotonin 5-HT,, and dopamine D3 receptors.

The compounds of the invention have high affinity for the dopamine D; and
serotonin (5-Hydroxytryptamine; 5-HT) 5-HT,4 receptors and are effective in the
treatment of psychotic disorders, as well as other diseases such as depression and anxiety,
drug dependence, dementias and memory impairment. Psychotic disorders encompass a
variety of diseases, which include schizophrenia, schizoaffective disorders, bipolar disease,

mania, psychotic depression, and other psychoses involving paranoia and delusions.

In particular schizophrenia is characterized by complex symptomatology including
positive symptoms, (i.e. delusions and hallucinations), and negative symptoms, (i.e.

anhedonia, restricted fluency and productivity of thought and speech). In addition it is
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-3 now well recognized that cognitive inpairnment is
the third major diagnostic category of schizophreni a,

W@ b@oac2er i zed by |1 oss in working nenory as wePCT/BB2008/059356

other deficits. Other synpt ong _ i ncl ude
aggr essi veness, depression and~anxiety (Stahl,

éé\gg\g 1 é%%ﬁﬁ ?‘!at ccr%ggﬁﬁl Hﬁ%ﬁgls Q%th Ja'?ﬁéé??@h?ﬁﬁsh@ ceﬁegory of
tahiizpphsiniay cirregerjzed doy dosd HEWDtklmglmem@mbats widless otir defitits. Other
%hﬁsﬁ %nﬁcl&c?et %g%sén%glegng%)rps?lo Id%%l@hf (?g@[é[@ﬁ (%U;)O} Es%ential

er ar e I'c SC
Elsvk/h¢pharl(11@ccdggyoNteumsammk1fsiMsmghd@adctmimm)ﬂicaﬁonmamﬂmdge

%Ilnass ?t?rP%és %gcongd 10%n ba%’bnngLﬁg gfll fff%sen ngz%lets fand the

i"on of diTe5dds
dgechl ﬁaadlremf tbe d1sd>1®1et are aibﬁne;hhldzagmbstmuchemén sooh asDSM v

nia t.h schoe n th ot th
1a nos 1c 16(,5[) tﬁ§7t|[581 rX erf 1;nﬁ Banlso ﬁrs, %m $c2 M(r)rg) I@ IP(S)
élhyqnnalwlnsl, Clﬂdﬂlflﬁiitl(&b(dff chnehsep;dloﬁ'/“mkiaromac GLiogytly iset enalidatings to treat

EigPlalerBt B TR ! S e sEEing g fpsr st bgh ovical
aD,/Dg ﬁ&M)mgh@p the stvot guost argricilss wﬁ&@l eghibitl Jobtpharmacology
1n e&gét%: I'%th@ﬁ receSNZ{{egR§ d15 u%s 15 5 IIT?OdS g&ﬁggg?ﬁ%c, H;, M;,

0]
8/591)/[.4 ¢ty @oeh, an i sy ¢ had) G/Sa,glcaslhbt’gﬂmg herswzsl rahgwbhlj,ets selectively non-
l,ent s

f ul
RGAEE T o300 BRHAG B & st N AR CRpiscov. 2,353
359’)1 Zbphraanpgchatics, dléﬁ)ﬂglef‘éizﬁﬁitely\sacceédfult(scﬁﬁé paxg@ents exhibit
t t t
R Plcol FoRoahy S rer G bafveyminiinbhof Shfro PR AR i Be crectiv
pEtkdaging negadilve t)ynlﬁtf)rrisj dognarive dsfadispaclonsutiatepdapibéseion and anxiety,

BroPREER Tan e istesFiastn ambtd il e RRiTete s dxtivd: ©

([AeEomatcfJf acttial €igsal Ahtipspthqiylahdd ¢fdniwegdon Effectlveness

' th 20 i c.schi h
ReAT 3 ES it 1300) PHefi R no P Rutiis Mool mpistinwish
tisronkenphiospieetiany. frghyaMedt3ss) woebex Fartheieioraspatient

PN N W R—
Qrmlﬁbﬁ@(E]F&)t hipbyediotisculad éffeats Lberniing §.\Ae Bt 410Qlinical Antipsychotic

f t . 2 .
it 88 e e bR fifenst LA F Pl Batold VAR Effrtivppesnof
@ﬂiﬁp@m}fbtl& clhigs o P tmitawitiNchioR@ schiopheglia. 858ngl J20R. 353, 1209-

In the current invention 0 nds
LT ) In e s s e TG, SR R AR bt shiectivit for
D@@@@BQ{BZA atRpesskidogdibad andie ppé3ed edréd pbycBades and other
choseE and ot her @ agfases wth fewer associ ated
esp iR fgver aEi?ﬁ’&Fﬁdr? ¢&j or catechol ani ne

neurotransm tter, is involved in the regulation of a
var i Bbyarafnef Mﬂﬁ}dr Qs chvdtaraiheind ot st i0 hvobed it the@dgulation

tor.f tions, and .posi;tive. 30 rej.nforcenent,. ..
OBt sty SHn Gohs AR B s ap iR bian s Ga tlctiopy,apg positive
fﬂﬁhfbtdémenﬁlﬂpdﬁéé andt alMassaatiseida)e. Sthaehitlotdeditiah, Sunderland,

Rt treio ohe BR A R e TEE  drh sl P iy G potein-

enpadd Recptes €OPARS) dal-ihuRamefivddiffereh déipfanfih@tbce O8I, -Ds have
the D2-1ike receptors (D2, D3 and D4) couple to the
ropridendifigdaaherg the Do-like receptors (D, Ds and Dy) couple to the G-protein G

(Missale, C. et al.. (1998) Dopamine receptors: from structure to function. Physiol. Rev.
78, 189-225). The D3 dopamine receptor is most highly expressed in the nucleus
accumbens (Gurevich, E. V., Joyce, J. N. (1999) Distribution of dopamine D3 receptor
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(Mssale, C. et al.. (1998) Dopam ne receptors: from
structure to function. Physiol. Rev. 35 78, 189-225).

wWab@IoB2epani ne receptor i s nost highly expr eRGEEP1008/059356

the nucleus accunbens (Qurevigh, E. V., Joyce, J. N
(1999) Distribution of dopam ne D3 receptor WO

%}%Q?%%%ﬁ%ﬁénggr{h%%%%a%/ BPBPRE: cont a%)s(&{ ﬁﬁ%?hgrece?ﬂ(ﬁ O&Bressmg

b
exppes N mgopsyn@whﬁmwgr?e{cgmgy é@%l@[a&(gphairlnaumos@ytozﬁodulate the
%%fcﬁ@lblc ?Qt‘hv\}az cgﬁs?s%%g %ﬁné&o%%wa%t?onts I?r%m %S(/%htrgfotﬁémental area,

tions
h@pbcmpusagdamygﬂala tethe nukieppacampuss, ahdhgnygdatatteprefrontal

$1nglﬁ'flt%l'(lz RES %;'We?ln s’V'rlrut)usCthalQ 0 SEA&. TR fuin%lc c1rcu1t 1s thought to

COf I cesS as
bdnahlmrtant fm&:hmtmn?ﬂl’t&hhvmbamd thius Qyir¢cep®r haggnsts aﬂ? prbposed to

gl%gfatéansg/%}go(tgrs r'trlg%oiorrgsgsgllé: ag gﬁ dc%étlfa)l nd 4 delﬁglgn??%%d’ t%%leléht%sorder
(s]y);mat b asd Mllam Nﬁdl I(Bl@ﬂSr)n &topamsne 02 keurspton sntagchifthauhtapeutic

en?s qfru [glsc 18/‘ Efg?laya t]liqn{;ol'\/w ll\?o 13,9175 25 \X'}%IPC tlslzzse antagonists

pam nee rec agoni st’s ds thera
sgenths. Dﬁno@ﬂﬂed S@M&lﬂ yxtﬂ'a;u;}&ymdél systbm (‘a/ssbaat]:@ witNAEPSLigduction).

ot 0 bl APOR PR R s AR hdEsppacpiined

Mélhoﬂ?ﬁrebﬁdmc?pm)lon (Gnre&mﬂi; E.iaret alL {199@asMbggimbic dopamine D3
FRRp LR PR LR BB Sadal A BIPRLE BRI BofRem stuay
ErchVGeﬁtPs&&hlat(')Zl.S)Q 235-¥e3)0dnidndvipa mitegr@tensee LERiell¢, &€ €@0@r) Smaging
B P e LB Y g Pt
R&yksihoi@lt&é:hlz5ﬁhr %Maﬁ)sesaulﬁﬁ I\(ﬂ?:;galgi;ﬁpsyﬂ?tﬁa%on, CIIM;?%O(;

Il Yina thont 8o PR B doPuP B bat A sBiathe

adiolofosflssiiogphoetit z@pponis. Pat hol . Bases and I\/bch

Antipsychotic Action, Chi cago) [ ndi cati ng that a
di stur bed honeost asi s of a Ltan
ol o PRt S n AR R Ryl REAC ficions

imelirdirty ahizoplitesia (Kenddl,ahiRei 4. (edp) 200a) Bdndiplesefésahl SC1ence, 3%
LT G R -
dsoirdats iSaiggest@] byYidultgpth dtidins vipiph e’(cﬂl[de&rda&ﬂgﬁ in Nomaa}b With the
e i,nval venent erotonin in
kbR R SRR a0 LoD S PpihteBp BRAEES ffduce
i;dhti:zlo!pﬁﬁ?nizr klad syﬁnﬁcamn sthjhnaa hsllwmﬁdmohh LeilfisyjcAOdtrab m%ﬁ) Clinical
a serotonjn.agonis .

oo gn e SRR S Bl S g DI e Med Toxicol.
ha{/irslﬂ])ﬁ%tﬁxtpn& 3uessR). rFurtherrB(fare&dlteBéd, bréi;hgﬁﬁiﬂbﬂld)rnbmmtomn

eat ure enent o oxi
R2en R oGl ar ot A O R R e D ove SR BfeBEy thinapprenic
ﬂatw&?s‘l({—ﬁﬁﬁéon, Puy. (MQNN%&nocﬁérhEﬁleﬁtebmahﬂ inicBizbplrghiaQiffecting the

serotonin as_an alt

ceptors, as. wel | red.
B‘é‘i"‘8¥eo‘i’?é"rpd?r lages T Sharal SR BB CRF B R CORIRH R DY) and
ﬁEHTHDi‘eSe[(tbl&r Bi.$ CBEycH?atr)ﬂ Suf(pL229) 2-Deu rIﬁGﬁﬁfﬂn@mserotomn exerts its
erations. i | Z e e a

Pileiabat ey et £ BRP AR sTe Ry s PAC ghignT. (1999
Aqeamf Bﬁce(nlt}]al SJPBr rd@éﬁtoﬁrh@d?eﬂmﬁfdrffﬁéh rbe@e@pmmaccﬂbgy 3B, 1083-
Eféé?hth P . 38, 12- 2%)l {1 manmal s serotP

1 eceptor 1s most prominently expressed in the pre rontal cortex and at
lower levels in the basal ganglia and the hippocampus in human brain (Pompeiano, M. et

al. (1994) Distribution of the serotonin 5-HT?2 receptor family mRNAs: comparison
between 5-HT2A and 5-HT2C receptors. Brain Res. Mol. Brain Res. 23, 163-178; Pazos,
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bi ol ogi cal activities through a famly of 14 5-HT
GPCRs (Barnes, N. M, Sharp, T. (1999) A review of

W@ 0wHos215- HT receptors and their function. PCT/EP2008/059356

Neur ophar macol ogy 38, 1083- 11@2) The 5- HT2A receptor
i S nost pron1nent|y expressed i'n the prefrontal cortex
n ey h 4 .
A SoBb el LT 0 sy A e BRpPngfe Bfigh Byin--1v.
AL@94)ioghphic mtmpplrrgmfoérotdmnée'empm’rs N&wbftRncebpd1139), and is

E@g&&y éomélﬂaﬁwr&p@g' %&tem%ﬁuﬁotﬁeﬁ fsalap @%gﬁlmc
ﬁ% t%&m&@& 1&e5874 EPRANSHREDBRSine A A-, Probst,

PaIaC|os Serotonln receptors in the
xdfﬁﬁytmpé%rﬁmfmﬂ hmyfnsft%/@vé@m Fhy ﬁﬁpsﬁuraglr%meets function.

§E£r§ﬁa@81' Thér. V6 ‘2@ P18y S. Gé}{%HE Hﬁl@ig@ B&Ried bf a 3431 1 3ym@PHism to
coupl ed predom nant he G protein Ga, q h

R
sshizophespizg(SpUrladio8) cil. ﬂé >é%<§afrrﬂyd>laéﬁ¢1 %@zlaﬁlamstlgd(y of T102C

SGRBEM S (P s AYIA QXY %&Mfﬁ}ﬁ%rﬁ@?kﬁs iRn8fication of new polymorphisms in
ydr oxytrypt am ne2B droxytryptam ne2C): where

dteriemgics: MebPsyhiniets 6&49) rahyﬁlﬂrﬁ%rﬁpponmémess tegantipsychotic drugs
@@}ar?zsm . &eaneidos) bhzﬁ!ﬁﬁgg &Eﬂgﬁﬁalcﬁgn af glof%\%‘ﬁ‘ rtespolnse Lancet

ynor ismto sc |zophren|a (Spur | ock

5)51599955 ToarfirtheagesstsasolsdpathiednHe rasgyenser both pothe treatment

el ﬁe{fﬁ&gg‘}' §ﬂ$s‘y§ho§f’rﬁ%dﬂﬁ$ns Q%HBQFgﬁrﬂe%r&lréiﬁmlssmn appears to be
i dentjfication nem;g ;- nDrp isnms In the pronoter.
O

weder tresfi quiﬁffatrﬁglﬂ@lomri ! Tas TeqePYor é]%pffﬁsﬁo‘ﬁﬂ veilé34 and 5-
Haamy f%%éiﬁ&ostdb?ypqg Hﬂ)ﬁuﬂa@e (ﬁdﬂaﬁﬁﬂ@rel%e Hhdu&ld i vao(l?y%%hetamme
Pharnacogenetlc prediction of clozapine response.
tcheerphigsm botl tis: %n@gleUSfaaﬂtrh@nsgn@ g&istsna rol e for
N@ﬁro%smgﬁlir%@&Bg%Z@ aifh 39@ Q&@) t@@e{i‘ﬁlf@ T, , fi‘@:g]étor antagonists are

S| S. di tion, opanlner

nwwﬁdrtaryb@ ﬁﬂ@iﬁil‘bf‘i’f é%@%@e@@f@@OY@ﬂﬁﬂ@ﬁoql%d withelygfnctional
H%lﬁ@ﬂg&&yﬁzm‘é W@ orol2 A\ Hﬁ%?@egﬂ&r Qﬁﬁg&ﬁ% hg‘F b@ern r@éogmzed as

C/ 2B rece

beséiriahier it té@él@emtmf @eseihoq“»lﬁ(rvwwecwl tig di W@Ow -HHgA
G 1&?1 aﬁﬁtplc Hﬁ%ﬁ&e@i dWe  1RCGHY s gnl(é)6—l 12) and indeed is

str uropsyc ar macol ogy 26;
mmf)the d)vfe“ruag feasumAOTCe tmlceéﬁmawehm@r@gsefvhlch are

H2Re&EAd 39 aqaﬁﬁ’\gi'ljs l?i fl gff{n fﬁgﬂﬁe EIief Am%atau@ef tOQhé By g&@ﬁtor

assocl ate nct IO dopanlnerglc sys ens

Ndelstsv.dil., Y. 5t HT@AS?)e@lemfwatlampégpm smdr@igaberfipsychotic drugs on

e i
L9980 86 e b bl it LRLIERRy Ay . e 251,
aFt-3¢oni sts in psychlatrlc dlsorders Curr. Opin.
Investig. Drugs 3, 106-112) and indeed is one of the

defi Ri RQnfi LHe?éinﬂJov% Gné %I]nggulﬁttsw k%hvéﬂﬂ)h@ﬁyﬁﬂgﬁ iaFfinity for

dru S whic aracteri z a relatively o
Hfefdoppmynef lor andrseragomAAHT zprr@rfavttmvemd ere dxpeqdl give in the

ﬁ%hﬁﬁf&% gl:hoch d‘?storférs wﬁﬂcﬁqgél%ots%ﬁﬁb H&ﬁlta' &Hllgaffecgve disorders,

ypl ca atypi cal antipsychotic drugs on
blﬁ)oma gipdspemia,psyhopic dapresseqro fom pPHRT pRichasgs uvefglvmx Paranom and

h
R R PG e AL o000 ool B ofs IR0 e fifiniy
aiid sefrctiye ferhan tlopandiop 813 raecPBB aatagonish SBATI/ Al ISAHPZZ\” 294 1154
[ fs€ rﬁz&fﬁon@ @’QI. ?f@%ﬁ‘]@ﬁﬁ) Rt Rer&lheh écﬁﬁobﬂreﬁﬂeaffectmg the

putative receptor targets of atypical antipsychotics. Focus on dopamine (D1, D3, D4) and
5-HT2A receptors. Br. J. Psychiatry Suppl. 38, 12-22; de Angelis, L. (2002) 5-HT2A
antagonists in psychiatric disorders. Curr. Opin. Investig. Drugs 3, 106-112; Joyce, J. N.
and Millan, M. J., (2005) Dopamine D3 receptor antagonists as therapeutic agents. Drug
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treatment of psychotic disorders which include
schi zophreni a, schi zoaffective disorders, bipolar

waele@eask]12 mani a, psychotic depressi on, and ot hBCT/EP2008/059356

psychoses invol vi ng paranoi a qﬁg 30 del usi ons
(ReaviII-C et al. (2000) Pharrmacol ogi cal actions of a

PRy Rl 00 e o B0 P B DRI 8, B
Hahdnaswah(\/d?el S R. (elggglpONelDopmimenﬂlﬁakce@Itdram&tgbomm inhibits
cg %OQ%a$51% r?()cal %tehggl?c%g%r%g At Igzne I rtse Zeﬁi’éu‘% cﬁ)ifzg, %55—9603;
Dél)lpand& CBeWZAO(D%ﬁwtcbp&mrBrD3 r]ece;ﬁelymhagjmsy SB&WII 1A
§r18[a onlz nlcogge ce& braln stéﬂ%f%% ?JE&% §a§. fo%t ﬁg sgit&bstr o
% CRiatric disorders nvesti g.
322 &O’ﬁhb}l 21 alJOYO®), Adite Mmingsutivh Iofﬁl’e: sellbttw& D3 (ezman) antagomst

RN P SO0 8 398 PR BB 6285 plgce preference
Bispaov ¢s kler'?o'oﬂlayrnal&_ ralstSyne\ﬁBé 48;].054 leﬁﬁ) é.r&letP anﬁﬁ?p@Es)on (Reavill-C
%.ralﬂgtz&yi %‘g%ﬁ% agrt]gal %ctll’losnes a novel (%,I}lavi’? 1‘()5j and seléctlve human

ani ne recep oni sm
doyeinking 3 rempa)rma{@eekt 58- Zi’ﬁdl lcAcHIETe29drihafelaéds;dpmsdher, K. et al.

@W@ 1% V1voa?f?ec%é)6%l§) I\?ﬁtwe frrﬁuﬁeéDfigeSc%gtg? grgtggomscf‘e}&m%’% Am,

ot dgarussit 3BBA77011A 5 ant agonl zes ni coti ne-enhanced
brain-sti nul ation reward in rat. Soc. Neurosci.

Abst :

i GPEpPRRE e RtD o B st Sl i g v
SBr2i@ il plﬁaﬂrxia@elmraﬂmrcap:tqblhe smtls,cﬁor ea:anhpha%rpade&iﬂlmrdeof

B c?rogﬁ(%)?rgll %tp os@a?e aceef‘atg iﬁf eragnce %e{tee, fégef %llﬁpg%[é,oﬂy?uvate,
depteel%lsuam n(aRddWe] tlarté.‘ratee hndi knetl(a&@ﬁﬂl])hd?h&r Hmfﬂ’k@bdre die

ngvel f fi and s tiv

BGb NGt eted b CiattisAna R digBisot o PR 58 Ry i Lffeir sae
12055508 Iialﬁéf thd preserieealien., K. et al. (2002) In vivo
effects of the selective dopam ne D3 receptor
ant a |

%gﬁl %En@ cffefgl%gtﬁa (%)\T?n h§% (}nglrgria‘h%gocr? éé}fm&ﬁgt?lc czu’bon a{oms and
wut dxmm ths forsw oﬁola&allycpmenamtmaérs,phatmdmanmmg/rs such as, for
%&%‘ﬁﬁt ?ragc:%?n e%,l (g‘g?][ical p)héltl dlanperei 0¥lgerr$ Enrrlllérurrl sdoef dlas'f:’erecilsomers,
diaktempisamemc saa:lemla&t er nmpytuees af diasteciotspateeic reicamia&ts é]: he optically
ac 1ve (lhr?rtlseq%n ﬁ ] atd% r e&%{gd tylﬂ]ra noﬁsy orp hfo trﬂa racema{ %fre{s%glmetrlc
are roc ori SO SO es an
bynthaaises aqummemmp cahrtdﬁatograf)h))r (’uhh&nhtogmﬂhy tvithra charhlt ®lsorbens or
florr%pﬁlr t oerl ih he r ecsée%l O%t ese tmqsn Compounds of
FOFNT & CTYrEQR RERVED e asynmetric carbon
atons and 20 can exist i n the formof optically pure
enanttivolrbe sppmtixtted,rthst thf cempotndsd |gsnesa1cfhrralsla (Pon this invention

X I c P I une S

%aﬁ{gp Figt’sl’vatg cga r[?c‘;ﬁroggll éroﬁ]g toBi)rg e d rg%g% S W] rr(éh QI ca1§dble of
caoersatresacbto thextaume sompodmémt\evce @hmo{egucdlyreacqmiﬂemd
The opt j.call. active ns_can Alne for
me glrl%gﬁ(:eallg?ab#lé éig v tIIVSSh o ht Ie, carpglafegz r%g L ucgl)gqhe garenttcomcpounds of
sometdh ésinsulot inag yomme talsb evithin dreat ogrd pliny ir(vehtierat ogr aphy
with a chiral adsorbens or

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

noted that, as used in the specification and the appended claims, the singular forms "a",

"an," and "the" include plural forms unless the context clearly dictates otherwise.
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25 eluant). The invention enbraces all of these forns.
It will be appreciated, that the conpounds of genera

WO osiR1Z1) in this invention nmay be derivatPGEEPANS/059356

functional groups to provide derlvatlves whi ch are

capabl e of conversron back to’the parent conpound in

Vi VO« y

| abi I% gerﬂ) %%V zfeilgyo aﬁg ESJBBQE %I%ng coH?étﬁl% 8%9 nrld¥v1ﬁual ring,

paomndr rnorrgoseddmgein @Blcg ehlengdlonf ongud aaoinatm 1rvmamreaPeferred aryl
0 \

g#eoilgnx\ftett%%sg h(ﬁl%g Er%%pg toe;()a {1!1% §ton{l ﬁt@%erl%ﬁ q;r{ %?01%)% 1111c?ly\c'%qulenyl

aieb caphplh yl,ors vae pk y}nose spreegioalbt 1lluﬂra(led lvmlét keamplehdreintwlow.

in question appear alone or in conbination. It nust be

not ed 5 [

appenAdlé,E%&I; ggﬁ)géjssa%ﬁaégfl%r&?? &%ﬁﬁe({ h&'&&laﬁ?&e%ﬁ tﬂ@éﬁgl group is

tarnetted ml andey gdnuatain. Aorersnpla IOéslsflct)dyres pi(mt)ey(t clearly

di ct at es ot herwi se. WD 2009/ 013212 PCT/ EP2008/ 059356

-7 | e ..

consftg & egléﬁopglg(ﬁgsn% s?ﬁ%lt af éh%d ?t‘ﬁﬁlo ?ﬁfgg(ledagjrogl rﬁ})@% containing

frageltorG eglon atowtsi foh emmpleastthdnethrh nlg)Plrls isapowpek isobifyl,

t r a r I
S, cRORLL R My FE RS fofe SROREINAM S P
exaahpesgierdiy belows wel | as t hose speC|f|caIIy
illustrated by the exanples herein below. 5 "Aryl oxy"
deno*ﬁﬁ& ) gl%mglro@ ld@n(?tgs Qﬁftllogglg atdf{ ﬁib@@tte@e\ﬂeoyat% (til 6 alkyl
aryl group i Via dn oxygen atom
ewan@a%dqﬁmeéhy‘ﬂembores Emﬂgwf dit@x: %kré]akfynd aggehoedglagmino,
&l Sitho, cﬁﬁl%o?gﬂﬂﬁﬂg %tﬂ@%ﬁgﬁ)&ﬁﬁ@ Q@%QP?& tH6 & ?Tlﬁrrsgrhich are

cont’al ni n on at ons or e

septifigally léuﬁsarted It thpgkamplsolpmreipybelow. sobut yI |
sec-butyl, tert-butyl, pentyl, n-hexyl as mell as
t hOS@HﬁBeS% *Hﬁé%ény dehbt%fﬁléﬁﬁéj ind, ‘goﬂif?e SXPORhARe.
herei n bel ow. 6-a ky am no” denotes a nitrogen
atom subst i t ut ed b two Cl1. 6-al kyl 8roups as defined

her el Gmaﬁblm}@alkﬁkémt@sﬂ (of6- fdks(lcgrotm as|delingchakione whidh is substituted by

GhaBt Rt AR atdh. q;xlaiﬂp?é?'o@ @'1 HLRARPYhATHOBut are not limited to
nethileth ylam no as well as ose gfoups which are

got-fetteinrgpyly 1FQI§PP)ét1éQb‘l§X1 %eﬁévUérsldﬁﬁrlégylh@mrl@r Belta,
&fbstlﬁﬁéd}o SMe orRHREGNE Hii%? ‘P'élﬁ)%l(gﬁis%éllrhg thds@ ghﬂﬁ)s specifically

fl uorine and br omi ne. 6- hal oal tes a

tyswatgd Ry thegamplea yerget bﬁﬂr@d Fyplstred Qnﬁﬂarl@ﬂgflh pestdifluaredor

Qﬁhuﬁgen&mﬂqugwpalogen atom Exanpl es of
. 6- hal oal kyl 1'nclude but are not |limted to nmet hyl ,

ethyI ropyI i sopropyl, isobutyl, sec-buty
tert @ura}lk‘/ syhtonyly Idepptena oyl eretip$390 irehaeh lbyulzfﬂélt@fi bya Cre-

ARYIGr&hp asdefiBEd Movk. atom(s) as well as those groups
specifically 20 illustrated by the exanples hereln

bel ow. Preferred Cl1- C7- hal oal kyl are difl uoro-
triflGordkemt H]Wmtéfr a GNP whergin t}@ aélfykgr(%l@pzf @)sr@;qued above and the

Qﬁ%%&g@;)ﬁc%ﬁé‘c@é@wlaﬁ{ et M08, Which is substituted by
a CI. 6-

al kyl group as 'defi ned above.

“Cy-6-haloalkoxy” denotes a C,¢-alkoxy group as defined above which is substituted
by one or more halogen atom. Examples of C;.¢-haloalkoxy include but are not limited to
methoxy or ethoxy, substituted by one or more Cl, F, Br or I atom(s) as well as those
groups specifically illustrated by the examples herein below. Prefered C,-C; haloalkoxy

are difluoro- or trifluoro-methoxy or ethoxy.
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"Cl. 6- al koxy" denotes a group wherein the al kyl group
is as defined above and the 25 alkyl group is

w@eowpeterl via an oxygen atom " CL. 6- hal oal koxRCT/EP2008/059356

denotes a Cl. 6-al koxy group as .defined above which is
substituted by one or nore hallogen atom Exanples of
Cl.6 |<< ul t 0

et h'g%aljtegr?l e(??% )?llégﬁlél gg?(p[? &%?%H %rnlgega%%headchgffldarbo’l_ﬂ group
8mtaining fadm (% prdsrahlelftonaé —t4h wbog noups wbpeol ftileatl éne bond is a
éﬁlbg% 4ed by the exanples herein below Prefered

- al’'oal koxy 30 are difluoro- or

trifluoro-nethoxy or ethoxy. WO 2009/013212

PCT/ BR2G08/ 0593803 deigtdhtbe garum~ $Rwbereal K eyl dikydi grrotpess defined
?) &kraight- or branched-chain carbon group containing

rom 2-7, preferably from2 - 4, carbon atons, wherein
at | east one bond is a double bond. The term

"t hi 0ad kegiclodkeylotdeiesremgnenapent sSR ety dlicmpierys ceirsisting of one,
g/lrd(élll thggeocle{pooqlsrn%gfh'aﬁﬁg 318 16‘@8 &n atoﬁ?s—e)s an%%én‘?@ér&(ﬂd includes but

enot es a nonovdl ent aturate cyclic noiety,
aves limtted go o}fdctmep‘/l ayelobuatyl, tcmlwn@mdydnhciyhgsdhlmmﬂgn@

T A

bigpdlolgent lpttandyoe ladirexythnyl ey welb heibhosd grgnp{s qu¢1§1sqi)l|yrﬂblstrated by the
V&Hb@i%gfb' cyclo [2.2.2] octanyl, bicyclo [2.2.
a%tﬁept anyl 0 bicyclo [3.2.1] octanyl or
adamant anyl as wel| as those groups specifically
i || uShe wrad tigphdigl” asxasdeseinhesyapnyrbelsowith ‘Ttlheenvleraﬁﬂ denotes a
S rein is synonynous wth
ﬂh(ﬂé}%ﬁp%ﬁ%hw ﬂgégogg[grsz t hi ophene substituent, i.e.,
CAHAS. "5 to 10 nenbered heteroaryl” nmeans a
monocy® i0anemsbergd heterasrylt meeycd menpelic dicydlic @ triglic sadical of 5
1d 111 at@f’n‘g rﬁﬁwﬂ?\ﬁ l@&t ﬁfle iu%ﬂ?attlc Qﬁ]l% aﬁa Qﬁ%érﬁlo‘ié &Qltﬁﬂglg one, two,
urthernore contali ni ng one, two, hree ring
hrethéqredatgﬁmergémwtseléctﬁd &INY, O, an;h?d ﬂS refening ntag atomgp being C.
I 0
Ry PRI gPEbR b subTR SEORIS ore AP OGRLY sbRitents
wheuem qack adhtisieps isiindrpapddnglyhydepsndene lajkyhplosyfhioalkyl, halo,
0, I
R B oG A rca b RRE oo, b0 NILOR)z o halogen
Lthismmd(lwﬂzylsoloﬁor Hetl iogiero2@tie pdys of mh@dng)@lﬁ(zw ox@ unfesy
I
B{E]%E@E@Sp%& ta 1§%19€(%&e cﬁ%%m@% oIC ﬁet&l Qgr ogaleginé:ﬂnﬁel%utoa e not
heited @aloytlomﬂy@ub@gutied a;ﬂnuhéoly gptumaély ﬁ@hstltutcdﬁmmenml; optionally
a%gﬁfﬂ?dué%é&m 81(%{1‘?1 gguﬁsgi‘uﬂl@% %gi\(eizoly? FE{% 8H£?I yls)éb%ltuted thiazolyl,
oxiaoplly bubs@pltccbp)glahyylsqpmmaﬂm slé:dtmg@:}(a}zfmlyll, optionally substituted
a .
gﬁ%chﬂ?t Jﬂét}/odﬂﬂg ?&ZPZSP% %rgftnl%o ({p’tlonﬁﬁi gu%%’tﬂpgzg pyridazinyl,
gtnqr@lly Isgbsptujm indobl, qut@uﬁbltqubmte@d 2®inpdod ¥l depiipinally substituted
t .
gﬁbdslt frot C(ljgﬁ% g’ﬂt é)tnldflﬁg.rbgﬁ{dtéﬁ 881{1%)}[}71 (ﬂ)q{og {db%[tétalted
nat;dnhmdmxip@ptmallif wbsuwsctd lsmlemohrsfb |omdonglly,subsp'ttin@d ahibgzol-9-yl,

3151@0?1{21.11& Wikt tuted furanyl, optionally substituted benzofuranyl, optionally substituted
quinolinyl, optionally substituted benzo[1,3]dioxolyl, optionally substituted
benzo[1,2,3]thiadiazolyl, optionally substituted benzo[b]thiophenyl, optionally
substituted 9H-thioxanthenyl, optionally substituted thieno[2,3-c]pyridinyl, optionally
substituted 3H-imidazo[4,5,b]pyridinyl, optionally substituted phthalazinyl, optionally
substituted 2,3-dihydrobenzo[1,4]dioxinyl, and the like or those which are specifically
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2, 3-di hydroi nidolyl, optionally substituted indazolyl,
optionally substituted naphthyridinyl, optionally

w1t ed i soqui nolinyl, optionally substitRCEEP2008/059356

carbazol -9-yl, optionally supéyituted furanyl,
optionally substituted benzofuranyl, optionally
§ 3 t
BRI B E! |H e BRI KRR g
hietgrodiyls. hi adi azol yl, optionally substituted benzo [b]
t hi ophenyl, optionally substituted 9H-t hi oxant henyl

opt SRl {oh RSP R R0 UM ongin o one

bpt dothadel r}ngsubgtrpbmttleg ophittival quelhetemmtbmn &¢Hogen from nitrogen,

PHREA b M REL BBl PERE et AR By 488, B8 heceor

fo@T /SEFBZLMSOEV@@@& cach sebstingmink fsue«l;bmed@ﬂry hyﬁ’rcatﬁfmik)éghﬂamy,
N L N R T

doliglaalieatansiadurbergtl aroneoyylacens |u9te|ssn<ghorfw1®rw¢c1ﬁ¢alw indicated.
atl{;l}}lél e(?F Helterll%%‘ﬁh& Hl%?e 1% {n%fudte gouq rel?e nottg@nlte(a hhé&?dmyl piperazinyl,

r om ni
boﬂhlbplp)zraziﬂe]; ezapuwd;lnyadokylinyh @Mra@pilldloyiaﬂnhlylazlményl imidazolidinyl,

8)9’%3{1(!11%1%@1% Xa\yome n%or}%}gggWyfé E{)%eoh?[né/l 1s%|t)1{1azol1d1nyl quinuclidinyl,

qtmdebn?)ﬂdeﬂfqdnyolhyﬂ tbenimiduzidyl, ,chla)Inkam,«y thlacﬂlanﬂlj'lkmhyl hal o,
B?I}(Zgﬁnel&% 1d1nyy genﬁoé?crlgﬁdul’;]yl a&lﬁ)?ﬁ(rx e?r%h}fdrgfn r}rfl dihydropyranyl,

amno,
mhmpﬁﬁnﬂothlmblq&shm)ﬂhhbmthﬂ)nwpholﬁnyd: glibyorpholinylsulfoxide,
Jbhu%mo1‘31)(%10;118)(/1slll":ﬁ(one 1§y%roqu1noflr?¥rl1o él(;’ﬁ{}f] rllsoqumoﬁnyl tSétra]ily(,Jlri%umohnyl
mmhpdrp%qlmnnlyﬂlyl ]amcplthmlrnorplyaslrmllglddmyd> thlomorphohn, 1,4-diazepane,
dx;?é?épégé 3 wéllI %c,sorﬁ)l(% ?%?oud)sﬁwciflic@rl}? gl%gdr:%ltgcél/ P}l hrie examples herein
bdflbﬁzhiefednedw tp 10 swdnibeaedhétekionydlgallopls arei6loir dinmyrhbered
ﬁ 'QP 'QM i soqui nol i nyl, benzim dazolyl, chromanyl,
fir® aY k&?ldinyl, benzot hi azol i di nyl ,
benzoazol yl i di nyl, dihydrofuryl, tetrahydrofuryl,
di hytoopyranyd”, dend)tet hahiyldt OGP s anyb,,7, 81 anidrqpdgirefesably 1, 2, 3, 4
' X9, Qﬂ (ﬁ&,&r nnrphollnylsquOX|de 15

i onorp hydrqu|noI|nyI
dihydrisqu|noI|nyI tetrahydrqu|noI|nyI
tetrﬁhyﬂhhmsuqagnnuiHQI, 1- oxo- thionnrpholin,
1, 1-di oxo-t hi onor pholin, 1,4-diazepane, 1, 4-o0xazepane
as well as those groupg specifically illustrated by
t he exanpl es herein low. Preferred 5 to 10 nenbered
het erocycl oal kyl s arfe~R°or 6 nenbered
heterocyclyalkyls 2R'0" Ong, or nore” denotes herein, 1,
2, 3Where B isghe groug g or Riamddhapfemes abHy 51, orp-mgmbgred
Qfturatednshes Bbﬂl(gna'[[? E@m@fﬁf’lg Bﬁpbb’ tv\Jo heferBhtoths sel¥®d from oxygen and

denotes a rou% 0
n1trogen and R” canbe a substltuent on the rlng formed by R® and R, In such instances

R'" can be, for example, halogen, cyano, hydroxyl, C; salkyl, C; ¢haloalkyl, and C; salkoxy.

“Pharmaceutically acceptable” such as pharmaceutically acceptable carrier,
excipient, salts, etc., means pharmacologically acceptable, generally safe, substantially
non-toxic to the subject to which the particular compound is administered, and neither

biologically nor otherwise undesirable.
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Were R3 is the group R, R8 and R9 can forma 3-, 4-,
5-, or 6-nenbered saturated ring, optionally

weowpoiring one or two heteroatons sel ected frRCT/BRYGHOSIIS6

and 25 nitrogen and R10 can be T substituent on the
r [ ng formed by R8 and R9. In such I nstances R10 can

| Y, :
ot orA Rl el A E XS oniethd Blcans s PR S
ahzcrepltahiceﬂy suejtalas, asldafimaldentincald thatgescess tbldesired
g%[rm&gél&gﬁxl + ﬁrg atké% gekr%ﬁt’bﬁo%pouhdw%aﬁ salts 1I}clude acid addition salts
furystl anithi iabtggnic raouds tslmhl 2] hlyéhrothl@rls labjdelm}tdrolnrovmc adid,tshBuric acid,

r e neit
BT S35 BerGRATAEE AP RIT TR B P BB BB peh gt acd
Bﬁﬁkﬁb‘s’ﬁﬁﬁ){&t 0858,3xHzoic, chhphPhatfaic @uitlj oa[d aridaethepesabfbeic acid,

61Lnar1c ac?c{ I%colﬂei%orﬂcr:] 9(:1 n%n%caellcg fufta%%lc gcﬁéglgcohc ac1d

hat meceuti ca acce ’t e,
hjrthbx;paph&ssaddq é ld;ehoxyedlancﬂuﬂonngoﬂdolgcmicuhamalm tuy_d ahalic acid,
F({np cae[cgc{] gl 00 %’Ichn nﬁegfrilanaerslllglgontéci ?(‘! S,Cnllllilcqﬁi'caeﬁzllcp Zar(lja%mﬂa?err]lesulfonic
incydtrp@ojmbnrcl acﬂasahdyhd‘ﬂycd.’r ahlrcnm aidaathricsuld yr-tatuaesdfontc acid,

horic acid, and the like; or forned
{}H{l%thcllaf;e i agld |d3t21 g%‘&h as acetic acid,

benzenesul foni ¢ acid, benzoic, canphorsulfonic aci d,
citr T‘quiedticaéllyreﬁfaes/u lafreuing mezird an ahummt that aaiffdgtive to prevent,

%l#e;\jlgageihcl? n?eq{o datg g}ﬁl‘ij%togjls o?(alsﬁe%se ar plddlo% LamhaPSt e subject being

ﬂahmﬂroxyethanesulfonlc aC|d lactic acid, maleic

acid, malic acid, malonic acid, mandel i ¢ aci d,

nmet hanesul foni ¢ aci d, nuconi c acid,

2- napht hal enesul foni ¢ 10 acid, propionic acid,

salicylic acid, succinic acid, tartaric acid,

p-t oAﬁe ﬁe@mnlﬁatssﬁddnyabé dompomridmtf Fyrhade(l) areghost, compdundewherein

[k &ff .
alrmﬁ)r%t t‘E QM fn ? 2 ’tcg pr eve%twp&t aﬁz%%)&éo -haloalleyl;

I"'evi at
arrelnoral.S@, S,y2rrp‘(3orrs of d| sease or prolong the survival

of the s b treated. 15 Al so enconpassed by
t he Eon‘pgaﬁnglg&o(f a}(@r mula (1) are those conpounds

wherein X ps indefendently hal ogen, cyano;

Cl. 6- al kyI Cl. 6- —a48k|Qxy or Cl.6-haloalkyl; nis 0, 1,
2 or,3; sHoroC16aIkyI 0 11 -S—R3 11 20 R2
is RS or 5o R L hydr dgen, CL.6-al kyl, CZ 6-al kenyl
CZ_6RAI kighytlirogat, G -salllkydyGp,c-Beniyb Czeyﬂ{yoall, Kyt-alkdxy, €5 10

menber echEl%a&'i/f,’ 9%§ ll@ ﬁ{e%ereﬁ{etéog)%lo]aﬁ(ﬂ%% N ?6‘ membered
heteroaryl, which are optionally substituted by one to five substituents
selected from the group consisting of:
halo,
hydroxy,
Ci-¢-alkyl,
Ci-6-haloalkyl,
-CO(0)-Cy6-alkyl,
Ci-6-alkoxy optionally substituted by one or more R®,
Cs.10-cycloalkyl optionally substituted by one or more R’
4 to 10 membered heterocycloalkyl optionally substituted by one or more
R,
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heteroaryl, which are optionally substituted by one to
five substituents selected fromthe group consisting
w@Re9aB2mal o, hydroxy, CL.6-alkyl, Cl.6-hal p&i/Kp1008/059356
-CO(O-C1. 6-al kyl, 30 CL.6- alkpgy optlonally
substit ut ed by one or nore Ra, C3.1lo-cycl oal kyl

opt i

one
aryl

rrerrbgpgldl % E:dfgp‘%gﬁﬂ?{]t&{}% gé}ea(fmégsu s?i tat ég by

or norg to Rameme@(domdmﬁzll@tié@ﬂmddﬂsaﬁﬁ orxidre RY,
optiog Aly substituted by one or nore Ra, 5 to 10

nmenber ed he eroaryl optionally substituted by one or
nore Ra, aN&'R NRbRem m‘hemmmalkﬁ ahid evhef2in B @ltkyd:.s-alkyl or

and

substituted’]

wher ei n ayl optionally

is selected

E yptlona iésu%stlglt o%or mére

one

from halwhmfuw%hsxbmwdﬂomo hydroxy
halobenzenesulfo%¥f Cl. 6-al kyl C1. 6- hal oal kyl

- NH( CO) - C1. 6- al ky

>15 di (C1. 6) al kyl am no,

-(CO) - C1. 6-al kykyanoCl. 6- al kyl sul fonyl, Cl1.6-al koxy
Cl. 6- hal oal koxy, X20 4 to 10 nenbered heterocycloalkyl

aryl ,

aryl oxy, 8

hydroxy,
halobenzenesulfonyl,
Ci.¢-alkyl

Ci-6-haloalkyl,
-NH(CO)-C,.¢-alkyl,
di(C,.¢)alkylamino,
-O(CO)-Cy6-alkyl,
Ci.¢-alkylsulfonyl,
Ci-¢-alkoxy

Ci-6-haloalkoxy,

4 to 10 membered heterocycloalkyl
aryl,

aryloxy, or

5 to 10 membered heteroaryl;

as well as pharmaceutically acceptable salts thereof.

Also encompassed by the compounds of formula (I) are those compounds wherein
X s fluorine or chlorine;
n 1s0, 1 or 2;
R'  is hydrogen;
O

R* s Ry , and
wherein R’ is as defined hereinabove for formula (I) as well as pharmaceutically

acceptable salts thereof.

Also encompassed by the compounds of formula (I) are the compounds of formula

(Ia)
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5 to 10 nenbered heteroaryl; as well as
phar maceutically acceptable salts thereof. 25 Al so

wepwonprssed by the conpounds of formula (1) aPET/EP298&059356

conmpounds wherein X is fluori or chlorine; nis O,
1or 2, R is hydrogen; 0 R2i1s A3, and 30 wherein
R3 is as defined herei nabove for fornmula (L) as well
as pharnaceutically acceptable salts thefFeof. Al so
enconpassed by the conpounds of forldul a e (Rig,
conpounds of formula (la) WO-268Q9/N4

PCT/ EP2008/ 059356 -12 N ( R4) ON [NOXn (la)
wherein X is HU%U{@ ok _CchlLa g2; nOs 0, 1or 2; 5
mis 0, 1, 2 or B, RNis 3€lected fromthe group

consi sting pal 0,] cyano, hydroxy, 10 Cl.6-al kyl,

Cl. 6- hal oal 1.6) al kyl am no
-CO O - Cl/é aIkyI, Cl. 6- al koxy optionally substituted
by one orO 15 C3_10-cycl oal kyl optionally

substi tut ed|by
het erocycl o

J% qk nore R, 4 to 10 nenbered
I"onal |y substituted by one ¢gg)nore

wherein
X isfluorine or chlorine;
n 10, 1 or 2;
m is0,1,2o0r3;
R*  is selected from the group consisting of:
halo,
cyano,
hydroxy,
Ci-¢-alkyl,
Ci-6-haloalkyl,
di(C,.¢)alkylamino,
-CO(0)-Cy6-alkyl,
Ci-6-alkoxy optionally substituted by one or more R’
Cs.10-cycloalkyl optionally substituted by one or more R’

4 to 10 membered heterocycloalkyl optionally substituted by one or more

R%,
aryl optionally substituted by one or more R?,

5 to 10 membered heteroaryl optionally substituted by one or more R?,

and
~NR°RS,
wherein R?, R” and R® are as defined hereinabove for formula (1) as well as

pharmaceutically acceptable salts thereof.

Preferred compounds of formula (Ia) are the compounds wherein
X isfluorine or chlorine;

n 18 1;

m is0,1or2;

R*  is selected from the group consisting of:



10

15

20

25

Ra, aryl optionally substituted by one or nore R, 5 to
10 nenbered heteroaryl optionally substituted by one

woeroaot1Ra, 20 and -NRbR', wherein Ra, Rb aPCI/EP208$/659356

as defined hereinabove for forpula (1) as well as
pharmaceutically acceptable salts thereof. Preferred
corrpoundl? f formula (la) are the conpounds wherein

t0ori ne or chlorine; nisl; mis 0, 1 or 2;
R4 i s seCeetlsdxyf mmmmﬂ;es@nowpeécbyrmiesirimqedﬁ: WO

2009/ 013 - . 6- al .
option ;I ?2%% g@bggeﬁﬁr%%gglcg(% ﬁ(g’ﬁ(gptbornaﬁ ?%%@Fe%&;n%nﬁb%r%%éﬁ »and
het er ocy% too@hleyibeoyltlietmadrylorsionstly smwte@bm wmoreRE,

Ra, and \fvﬁge% 'y 19?erfret%:?edqgorg %%&F 8%{, dr%&{?ll a%a?l 6 alkyl,

substitu one or nor
sel ect edasqu])lrasrphhnnao@umqallhyohepbable salth&to6- al kyI , as
wel | as pharmaceutically acceptable salts thereof.

E L f f -

oA PSRN0 TR AL

¢ampurids- (6-f | uor o- benzo[ d] i soxazol - 3-yl) - pi peri di n-1-

yl Lycl o‘h"%rhy raﬂs |[14 |(6 ﬂuﬂr lPeng hdg 1soxa ol 3 Rﬂ)t ]?1ger1d1n 1-yl]-

éthyl{} czelotlekyl)(@nﬁirptlmlmbehbmz[adﬂ1da,soxazol 3-yl)

- hyl | T

PR b BYBLBRRI R rpgiain -

@ztlo[hzxil)qrzl(rﬁethbm)obmzbmnckeo[ d] i soxazol - 3-yl) - pi peri di n- 1-
éll%rltnﬁ } XPICP%C[rans?AE{p 4- (g F% 9o%gnez’o[&']‘Li_)soxazol—?)—yl)—piperidin—l—yl]—

éthyl{}%yﬁléh@@})ﬂbelmmmrdb,enzo[ d] i soxazol - 3-yl ) - pi peri di n-1-

11 SRl SIS RSBy A A s

eth;rllﬁﬂyéleh@;ybkbﬂmea«yid)e -4-pyrrol -1-yl -benzam de, Benzo [

1,3 | d .t
[ 4- ](]%Tdt:;%)r{(sgél gZ gélﬁ bller(iz(_)ojl 1sc1xa%r>p yr%ﬂ'ldm 1-yl]-ethyl}-
e;qu:exymmpyimyﬂ}yl—behmme_cycl ohexyl ) -am de, and Benzo
[ 4- (glnleoLlo%( “B(ano %})}X Icloa)% %\al[ncsiégl {? I’EZ (gzhui)ro benzo[d]isoxazol-3-
yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide, and

Benzo[1,3]dioxole-5-carboxylic acid trans (4-{2-[4-(6-fluoro-benzo[d]isoxazol-3-
yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide.

Also encompassed by the compounds of formula (I) are the compounds of formula

(Ib):



yl') -piperidin-1-yl] -ethyl}-cycl ohexyl) -am de. Also
enconpassed by the conpounds of fornmula (I) are the

weorpouwas of formula 25 (1b): WO 2009/ 013212PCT/EP2008/059356

10

15

20

25

PCT/ EP2008/ 059356 -14 (R5)P -N Y _4AA HS5 113 N A
NO(RAmMN OXn (Ib) wherein Xis fluorine or
chlorine; nis 0, 1 or 2, 5m p are independently, of
each other 0, 1 or 2; R4 and R5 are selected from f'ﬁe}p
group consisting of: halo, cyano, hydroxy, 10
Cl. 6-al kyl, Cl1_6-haloal kyl, -COO)-C1.6-alkyl — N v
Cl _6-al koxy optionally substituted by one or
C3 |l o-cycl oal kyl optionally substituted by on
R, 15 4 to 10 nenbered heterocycl oal kyl o,gﬁ\ P\;IIy

q

1

re
or
substituted by one or nore Ra, arylgoptiona
substituted by one or nore R to . nme r

het eroaryl optionally substit dYby olfe orA\%‘ére Ra,
and 20 -NRbR , wherein Ra, Rb R e as de hm)ed in
claim1; Y is oxygenngf S€R2-3~dhe, t or threeof

A, A2, A3, A4 and A5 |are nitrbgen and the others are
CrR6, or A, N

O
X (Ib)

wherein
X is fluorine or chlorine;
n 10, 1 or 2;
m, p are independently of each other 0, 1 or 2;
R*and R’ are selected from the group consisting of:
halo,
cyano,
hydroxy,
Ci-¢-alkyl,
Ci-6-haloalkyl,
-CO(0)-Cy6-alkyl,
Ci-6-alkoxy optionally substituted by one or more R’
Cs.10-cycloalkyl optionally substituted by one or more R’
4 to 10 membered heterocycloalkyl optionally substituted by one
or more R*,
aryl optionally substituted by one or more R?,
5 to 10 membered heteroaryl optionally substituted by one or
more R% and
~NRRS,
wherein R? R® and R¢ are as defined in claim 1;
Y is oxygen or -5O;-;
one, two or three of A', A%, A>, A* and A’ are nitrogen and the others are CR®, or A,
A%, A, A*and A’ are CR® wherein
each R’ is independently hydrogen or R’; and
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A2, A3, A4 and A5 are CR6 wherein 25 each R6 is
i ndependently hydrogen or R7; and WO 2009/013212

wEANLBRR20D8/ 059356 - 15 each R7 is i ndependePC1/§#P2008/059356

Cl. 6al kyl , C1. 6al kyl oxy, hydr_or_ij , am no,
Cl. 6al kyl am no, N, N-di-(C1. 6alkyl)-am no, halo,

hal o- CGl. . - Cl, X - C1. 6al ky .
G e SufepsoP@QCigaltl St B aoSh HRnE Guppiotamino
as pNa¥acEutalydl-dpinackbdpitlald-€, skl shadr€i-edifaxy, Betero-C,_galkyl,
Preferr d (I'b) are the conmpounds
wherg}'ﬁﬂg’;fﬁlﬁgp’?%bﬁg}kﬁfe@sﬁfﬁ{wg%eooorI; pis 0 10 R4 is

sel ectwedl dspbmmdreugralupcepnblestitneebf. hal o, cyano,
hydroxy, Cl1_6-alkyl, 15 C, 6-hal oal kyl, Y is oxygen

or -SO2-; one or two of A, A2, A3, A4 and A5 are

ni t r Bgénredrdntpoendd didbsmalad b the asnmyelihdsagherein

phargaceutﬂiugglnl y acceptable salts thereof. 20

EspeciaIFy pre%erred conmpounds of fornula (1b) are for
examplre 4k@ drbl | o ng  conpounds: N-trans-(4-{2-
[4-(6-Fly%ro-benzo [d] isoxazol-3-yl)-piperidin-1-yl]
-eth@l}-scyclohexyl) - 4- nor phol i n- 4-yl - benzam de,

N-t rRhs is selected from the group consisting of:
(4-{2-[4$¥§-FIuoro-benzo[d]isoxazol-3-y|)-piperidin-l-
yl]-ethyl}-" 25 cycl ohexyl) - 4-nor phol i n-4-yl - benzam de,
N- Tr ans cyano,
(4-{2-[4$%96FIuoro-benzo[d]isoxazol-3-y|)-piperidin-l-
yl ] - et hyT 18y cl ohexyl )

- 6- nor ph@l.i-alkds yl - ni cot i nam de,

5- Mor phol.i n; 4- vl -,pyrazi ne-2-carboxylic acid trans
(4-{2-] 4&(%??#’%}%7/10 benzo [d] isoxazol-3-yl)

- pi per i disexyden-oyl-$0;-et hyl } - cycl ohexyl) -am de, 30

6- Mor phol.i n- 4-yl -pyki dazi,ne- 3-carboxyljc agid-tr
(o (A B At DXL RBE Y afe TEBRaL A Ge Pifers 4 B,
- pi pa&rweli 3-phhrmaydeliticaly Aydeptablechlantxieby. - am de,
2- Mor phol i n-4-yl -pyri m di ne-5-carboxylic acid trans
(4-{2-[4-(6-fluoro
Especially preferred compounds of formula (Ib) are for example the following

compounds:
N-trans-(4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-4-morpholin-4-yl-benzamide,
N-trans (4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-4-morpholin-4-yl-benzamide,
N-Trans (4-{2-[4-(6-Fluoro-benzo|[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-6-morpholin-4-yl-nicotinamide,
5-Morpholin-4-yl-pyrazine-2-carboxylic acid trans (4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide,
6-Morpholin-4-yl-pyridazine-3-carboxylic acid-trans (4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide,
2-Morpholin-4-yl-pyrimidine-5-carboxylic acid trans (4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide,
3-Fluoro-N-trans (4-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-4-morpholin-4-yl-benzamide,
4-(1,1-Dioxo-1,6-thiomorpholin-4-yl)-N-trans (4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-benzamide,
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benzo [d] isoxazol-3-yl) -piperidin- | -yll
-ethyl }-cycl ohexyl) -am de, 3-Fluoro-Ntrans

W@ 200901242 (6-f | uor o- benzo[ d] i soxazol - 3-yl) - pi peCT/EP290$/059356

[]1- 35 ethyl
{-Lycl ohgxyl)/) - 4- nor phol i n- 4-yl Yenzani de,
4- (1,;1- D t |
( 45 {5%%58292%{4&601!]{1 Jéglgz%g?@]]ﬂoxazgl 3 g“lglégf&ﬁ]il)l yl]-ethyl}-
eywighexyl di2 rmotpholih4-ylasdnjdotinanydd, ohexyl ) -benzam de, WO
2009 / P /
(4. (D PR R 0P W ARt et
WClofeKﬂBfl‘l}plpwhlhdhﬂwh)amlde,

hol -
(a- {3 PR e AR PR G DRl
yiiclohekHyHipipaydih-dhdsbehjamidepi peri di n- 1- yI -benzami de, 5

Nt .

(- {5 P EEnlgparrbalindpdy s Bas Gr 2y urgdinapldlizoracol >
Yl {pieetriaiyn F-Ylhvthtfltbh&dyhéxyl)élbepizm'rdiedi n- 1- yI benzani de, 4

4 e b S Do PR RS fpell i Ot (6Hi18-deizd dffsoxazol-3-

enzo azo
ylmmmridm m-yl]—yth}rl}{gtlbly{éx}rl)dmlmh'e]xydn)d benzami de, 4 -

(2 OB b BTt N, b 918 (Sor

bmzpﬁi]nsdxﬂo]]:3wll)] pipetidhiyil 1-yH {ey}qﬂ}oh)eithe)yl} betvaatidde, and
4- (1, 1-Di oxo-1, 6, 4-t hi onor phol i n-4-yl)-N trans
-(4-{2-[4-(5-fluoro benzo [d] isoxazol- 3 -yl)
- pi pAlsb @heonpagkdd byahbydmpewydslod hexydld (1) benzacdrdpourds ®6formula
@n onpassed by the compounds of fornula (1) are the

ﬁ'pounds of formula 15 (Ic): RB NRO RIO ON NO
Xn (lc) wherein Xis fluorine or chlorine; 20 nis
0, 1 or 2, RB and R9 forma 3-, 4-, 5, ®, 6-nmenbered
saturated ring, optionally conprisi ond @ two

het er oat ons sel ected from oxyg ' g@n;
R10
O
N

(Ic)

wherein

X s fluorine or chlorine;

n 1s0, 1 or 2;

R®and R’ form a 3-, 4-, 5-, or 6-membered saturated ring, optionally
comprising one or two heteroatoms selected from oxygen and
nitrogen;

R" can be a substituent on the ring formed by R® and R” and is
selected from the group consisting of halogen, cyano, hydroxy,
Ci-¢-alkyl, C;.¢-haloalkyl and C,.¢-alkoxy;

as well as pharmaceutically acceptable salts thereof.



10

15

R10 can be a substituent on the ring forned by R8 and
RO and is 25 selected fromthe group consisting of

wh2a0009€212 cyano, hydroxy, Cl.6-al kyl, Cl.6-haPGHER2008/059356

and Cl1. 6-al koxy; as well as phaymaceutically
acceptabl e salts thereof. WO 2009/013212
PCT/

glj ﬁ gg?%rﬁéagge?%l t]ge %’({I}lé!él?neds Egoqgg%g @Egrgt@{e %J}ﬁ%oundls of formula
(Ildbi) H NO NN O(ld X2 X vvhereln 5 XI = H and
X2= fluoro or chloro; or X2 = H and = fluoro or
chloro; and R' is selected fromfthe cfoupqcon3|st|ng
of Cl.6-al kyl and Cl. 6-al koxy, \ e 'optional ly
substituted by halogen hydr ox .6-a kyI
Cl. 6- hal oal kyl, Cl- K d_£€5. 6-C cIoaIkyI
optionally substlt ted y Cl.6-al kyl or Cl.6- 10
al koxy; as welN [
t hereof . Spefli
of formula

preference is given to the conpounds
H NO NO(Id) X2 X 15

(d)

| d'

wherein

X; = H and X,= fluoro or chloro; or

X, = H and X,;= fluoro or chloro; and

R" is selected from the group consisting of Cy_-alkyl and C,_¢-alkoxy, which
are optionally substituted by halogen, hydroxy, C,.s-alkyl, C_¢-haloalkyl,
Ci-¢-alkoxy and Cs_¢-cycloalkyl optionally substituted by C,_¢-alkyl or C; -
alkoxy;

as well as pharmaceutically acceptable salts thereof.

Special preference is given to the compounds of formula (Id’):

H

O/NTR”
N ©

(Id)

wherein Xj, X5, and R™ are as defined hereinabove for formula (Id) as well as

pharmaceutically acceptable salts thereof.
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wherein X1, X2, and R' are as defined herei nabove for
formula (Id) as well as pharnaceutically acceptable

w2001 2lher eof . WO 2009/ 013212 PCT/ EP2008/ 059 3P6I/EP2008059356

Especially preferred conpound_slfpf formula (1d") are
for exanple the followi ng conpounds: 4N-trans(4-{2-

- (6. Fl. - . Cdinede vl
! ot g%p}eglgfg){/ﬁliege%%é%f) %]_oglécz o&;f%ég‘lél,ﬂ% éﬁd ))arQ kcﬂree&ﬁrgbﬂ: the yoll]owmg
dehpamddr o- pyr an- 4- carboxylic acid trans

4-{2-1.4-(B- - i | 43-. v].)

(o sl ok PP ormne Sl AR5 St -
¢ tldh2xyl -addBarfidaor o- benzo[ d] i soxazol - 3- yl) - pi peridin-1-

yl- %éttr]z}ﬁly}ifo—%%%ln—oélhga)%(l)gylié §Eig%tatr]19@/—{P—r[gpé—ﬁﬂgrrg—geeﬂzo[d] isoxazol-3-

N-trahs
(14-pfiReridin-( 54 Fethell e@ydehneg]) efnidexazol - 3-yl ) - pi peri di n- 1-

yl']-ethyl}- ohexyl) - aget am d 1 rans
S agy S SO RESR A Sy BB v bt
yiicloheky-B}methyx)-plogxotiamid8- met hoxy- pr opi onani de, Trans
4-{2:]4-(6-F r-henzol dl i spxazol - 3-¥l).- pi peri di n;1ny
] RO g aRe S e e RSBSOS B BE L) b
dyctihegyl pxcanenilecar boxylic acid trans
(4-{R-[4-(6-Llyoras benzo . 1.50xaz0}\- 3-yl).
o7 pSr T2y AL e G s SRRS Sh oo et
{ttdh2x{I 43 (iGethbxo poplierandfld] | soxazol - 3-yl ) - pi peri di n-1-
e s Ut
(tdh2x{ldm{ie; f | uor o- benzo[ d] i soxazol - 3-yl ) - pi peri di n-1-
yl]- et hyl. }-cycl,.qghexyl) - pr opi.onamni de,
3 {2 S SRR 1 EPGRGIEZER (5 (4-(2-[4-(6 luoro-
[)ék;zﬁﬁcl{]isbkmbllﬁbﬂmlzi?pm{idﬁh—]i—?l(l)é@;&i}d)}l—eﬁ(%hle)fyl)—pinﬁdﬁi di n-1-yl]
-e -CY -acet a e ans . .
(o (5 GRS w3 hiperitindr ket
yitclohekiy D} (3-raytbllopyexdl )1 -yl Bacaedhiabey - pr opi onam de, 25
N-tr . . T
(a- { B3Pt b 4 unes bl dispsigoanapiperidin- 111
yth} B} eytighdxyl) eptopohneyde) - acet anmi de, N-trans- (4-{ 2-
4. (6= Ohl or o- i -3yl .
!pi pse_?i,” ; %%%g/%?ﬁpﬁgphg%w—&%gggﬁz—g%gg—)(ﬁ/-fhoro—benzo[d]lsoxazol—3—yl)—
pipeddid- 1-§1] fdthd)-oyclotydy-a¥stamtdepi onani de, N-trans
O R g e oS L b ARSRERL 3 1 b e RARST el
ﬁbttdmfaﬁ)cwﬁlctﬁoﬁ}f—pidp&hmgﬁ%qc,ioyr aniJ 2-yl)- 3cet am de,
" soxazets eyt poabira Y RpREaE gt pbiperidin-1-y -cthy)-
cyclohexyl)-acetamide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-3,3,3-trifluoro-2-hydroxy-propionamide,
N-trans (4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(tetrahydro-pyran-2-yl)-acetamide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-trans (4-methoxy-cyclohexyl)-acetamide,
N-trans (4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(1,4-dioxa-spiro[4.5]dec-8-yl)-acetamide, and
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-3,3-dimethoxy-propionamide.



cycl ohexyl)-2-trans (4-nethoxy-cycl ohexyl)-acet am de,
N-trans

W@ 200981242 ( 6- Chl or o- benzo[ d] i soxazol - 3-yl) - pi peCT/EP2908059356
yl]-ethyl}-
cyclohexyl) 2-(1, 4-di oxa- splrot4 5] dec- 8-yl ) -acet am de

£ r AR R BPOE  a Blashe sgR g gL o
ﬂﬁhln 1-yl]- ethyl} cycl ohexyl)
2$§,qwﬂ9mkw

- 3, 3-di net hoxy- propi onam de. WO 2009/ 01
PCT/ EP2008/ 059356 - 19 Al so enconpgsse

compounds of fornula (1) are the cghRou lf formul a
(le): HC3 Cr-cycloalkyl NI i N O (le)
X2 X1 5 wherein Xl_= uor 'ghl oro; or
X2 = H and X1= fl|doroNor and 2 is selected
fromthe group cq i ng of halo hydr oxy, cyano,

Cl. 6- al kyl o~haloal kyl and Cl. 6-al koxy; 10 as
wel | as phﬂ?na eutically acceptable salts thereof.
Speci al ppeferkpnce is given to the conpounds of
formula (le C3 Cr-cycloalkyl N 1I,,- Ri%» N O
(le") X2 X wherein X1, X2, and R12 are

defi ned hereimsatioye for fornula (le) as well as
pharnaceuticak y &Qeceptable salts thereof.

5 wherein
X; = H and X,= fluoro or chloro; or
X, = H and X,;= fluoro or chloro; and
R" s selected from the group consisting of halo, hydroxy, cyano, C,¢-alkyl,
Ci.¢-haloalkyl and C,_6-alkoxy;

10 as well as pharmaceutically acceptable salts thereof.

Special preference is given to the compounds of formula (Ie’):

C,-C,-cycloalkyl

H
: ,Nm/%H
R12
N/\\‘\\" O

(le)

15  wherein Xj, X, and R'* are as defined hereinabove for formula (Ie) as well as

pharmaceutically acceptable salts thereof.
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WO 2009/ 013212 PCT/ EP2008/ 059356 -20 Especially
preferred conpounds of fornmula (le') are for exanple

W@ b@Ipel2iowi ng  conpounds: PCT/EP2008/059356

1- Hydr oxy- cycl opr opanecar boxyl &(5:- acid trans
(4-{2-[4-(6-fluoro-
? ?gig{pg%ﬂ% X@?L)%_Feg{%dgg?gpgﬁgag(ﬁrf%%ﬂal(fey)l Jre fle I&e&mple the following
edmpdéungor onet hyl - cycl obut anecar boxylic acid trans
(4-{ 290 4 6.8 L)Hor s d] i 58%2201 7 B ¥ uoro.
o1 IS b and R R €A PRSI 2 Pdeohyoro- o o
koo il e s&a]-Byy k- pipeidinplo ulhabshybif- o fobrhertl R aniide, and t he
conp f_formil 1919 :RL N 1
0 ey B b R Bt eyl pin M4 -hidh:
BenzR{d isosazekb B ett-pigefidion -yhetigl ouglahernd)-stideg of
Cl. 6-al kyl, C1.6-hal oal kyl, Cl.6-al koxy, 15 aryl
optionally substituted by one or nore Ra, and 5 to 10
menbakedncdrepssadaryythe ophpounalslof fauhd (1} ateeble bympmendsof formula
gog,e Ra; Ra hal o, Cl.6-al kyl and Cl. 6-al koxy; as wel |

8§ ‘pharmaceutically acceptable salts thereof. 20
Especially preferred conpounds of forHuleg (1g) are for
exanpl e the follow ng conpoun Et haggul foni c acid
(4-trans
12-[4-(6-fl uoro-benza[d]is
yl'] -ethyl }-cycl ofiexyiN
(4-{2-[4-(6-f),uorof benzgo[ d] i soxazol -3-yl)-pi peridin-1-
yl]- 25 ethyl/}xg¢yClobexyl ) -benzenesul f onam de,
N-trans(4-{{ [4- (6-Fluoro-benzo [d]
i soxazol - 30 fNperidin-1-yl] -ethyl}-
cycl ohexyl)-4 -penzenesul fonam de, and (ig)
Pyri di ne- 3-su actd trans(4-{2-
[4-(6-fluoro-benzo [d] isoxazol-3-yl) -piperidin-
1-yl et hyl }-cyclohexyl)-am de.

1

X s fluorine or chlorine;
n 1s0, 1 or 2;

R"” is selected from the group consisting of C;_¢-alkyl, C, ¢-haloalkyl, C; ¢-alkoxy,
aryl optionally substituted by one or more R and 5 to 10 membered
heteroaryl optionally substituted by one or more R%

R*  halo, Ci¢-alkyl and C;¢-alkoxy;

as well as pharmaceutically acceptable salts thereof.

Especially preferred compounds of formula (Ig) are for example the following
compounds:

Ethanesulfonic acid (4-trans {2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-amide,

4-Chloro-N-trans (4-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-benzenesulfonamide,

N-trans(4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-4-methoxy-benzenesulfonamide, and

Pyridine-3-sulfonic acid trans(4-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperidin-
1-yl]-ethyl}-cyclohexyl)-amide.
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WD 2009/ 013212 PCT/ EP2008/ 059356 -21 Speci al
preference is also given to the foll ow ng conpounds:

woRGpanR12 (4-{ 2- [4- (6-Chloro-benzo [d] PCT/EP2008/059356

i soxazol - 3-yl) -piperidin- | _-é/“ -ethyl }- cycl ohexyl)
- 3-cyano- propi onam de, 5

N-trans-(4-{2-[4-(6-Chl oro-benzo[d]isoxazol -3-yl)-pi pe
ridin-1-yl]-ethyl}- cyclohexyl) -2-cyano-acetan de,

N- t r Spesial prbfdrence[isfal{ctgiGml torthe fodlowmg ajmpounds:

5o Sl Lo S bt S AP -
ey(ctbhiegyl) [M@y(uﬁo @tdpmmlmnbde}zo [ d]

Ic:;c’/glxg'ﬁt an53(4y 4p<:6p8fllog% Y 0!%]%150%12 L ’f\l)-l %1 er1d1n Xl] {etlixl}—

{;ytlo}(eﬁyliemayam bemaoided] i soxazol - 3-yl)
- pi pﬁ'(rjt:r%rl%(sn@%@)é/[lﬁ]ég%gfél’r(])}(clf\%%r}zg%& lls?)ggz{i% 32)[1)4p1per1d1n 1-yl]-ethyl}-
@&ldﬂak)d} -0-(Renztwalydio-fisax-dzdtacSanlide; pi peri di n-1 - yI ]

th | net t
e R b e T SR oY
cdycbb}mﬂl)zquyelepiqply}ace@ymﬂahexyI) - 2- [1 3]
e R T e DR
e)etdh)ek}}l} Zdwdk@dy@bcyﬂa)mdez (4- nmet hoxy- cycl ohexyl)

- - (5- |
B e e B R
eyrithaayl d}plsuhéthmmukﬂ@aylueéwmrt& (4-{2-

4- o)
| o s R R ROF R oxangt oyl pinstidigr Y et
e;&}mkﬁdjq}lxy[lmﬂ dsxp?amam -destarhidey ans- (4-{ 2-

or,0r uQy 0

| oxSzerd Sy i el B BT oseagt iy pestignbny -
elohek@] Qe(hyldéthof()blt}&lb}%xyyl Jcetaarleam de, 25
gli- :)re n%m(’# 4{{%—% (e‘St ﬁgﬁ)ﬁoq)fl u %8%‘3;%9%] ;In%)gr)f 1%101I yl?:e¥}|1))}_—
cRtdekfipxetieaeidfoindaidd\- t rans- (4-{2- [4-

(gt ﬁyfu?; | l—"@\— —[ibéll—%ﬁgljll[od%S fELtoigée%%g[dmc?xagol% yl %l1p%r1d1r}ﬁ—]yl]—
ctBylRly tlokasy Dy&h&ﬂﬁj’knyr&)pma@Iﬁtc&m de, N-trans- (4 {2- [4-
(2t ﬁyP‘ 2flrllsu rﬁ [ké)le(%z 8hl[0d(l 5- fPu%)ég enzo?[dﬁ Jxagol% p1per1du¥ H yl]-

ﬁ%?ﬂ}@ﬁ&%‘?}’?& (tétrﬁmtdlﬂ@xlgafﬁlyxﬂoheegyﬂn)deac et ani de,

trans uor enz .

s ox DBty s Prfiono el SIaBR - Hepinesiling ) -ethyl)-
[&idl‘ﬁkﬁpwn@tho pi-aaamhide, N-trans- (4- {2

 Sox SRy gePT B egrq aismgn i pinsslag -

ctoteayn dg( lR 3R) 3-methoxy-cyclopentyl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-methoxy-cyclohexyl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-propionamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-hydroxy-acetamide,
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N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol -3-yl)-

weer@enixtin- 1-yl]-ethyl }- cycl ohexyl) PCT/EP2008/059356

- 2- hydr oxy-acet am de, WO 2009/ 013212 PCT/ EP2008/ 059356
-22 Ntrans-(4-{2- [4-(5,6-D fTuoro-benzo [d]

' S°Xﬁzt?£ns3(4¥){'r%%%5[i]’eg%5fﬂléo?a-ﬁe%(%rd 4%@_&%@%’(}!}23:-y193f3‘fﬂe9ﬁ?ﬁ(-¥1))] _ethyl}-

dr ox

fytlaisx)- @rlfykitqusrbpwmmﬁc&}
| SOX t? ns 4Y{%2 [4p§/52qeb;;]fﬂior}f) e)ﬁc]éd 1?5)&%;11}3 )élg)f)%e?ﬁ%{( Xl)) ]-ethyl}-

de@md) @4(4{}grd[rdbey(c5r;lﬁharyﬂ)l mtamntienzo[ d] i soxazol -3-yl) -
pgpﬁﬁat?%r;(s (11 {é q % pl fil}org ? gﬁ‘rl x)azolz.’a -yl (plpend:t)’n -yl]-ethyl}-
Er}&iq’rahyﬂiiﬂd{ ﬁyﬁﬁh34}ydm7dymyylbpmt¢la1adetamahs (4-{2-

[4 (e$t| %S'/'d%l orrao 4bgatr} O)iyi %aagl%rg X: {%—?leﬁrgﬁ%aieif’luoro—benzo[d]isoxazol—
Nyl)Fpp@m@A I ;’d} ethéyl}( @c&h&}ﬂ] - Bl s benzo [ d]

ozl e e <o
{vttdheRyl) 94{1 3Qﬁokmt Pryyl- a&:tea‘mrale{ d] isoxazol-3-yl)

tur RV el e B b RAT e b BEH AT E T -

pleboherd putdtaaldeconposi tions  contai ning the corrpounds
of forrmulae (1), (la), (lb), (lc), (Id) (1d), (I e)
((::)Sn‘lxtf?r\}%er C'Tlsg%: % t?lg pgeﬁg\%t diye [ugg équtteg to nphail%]aceu%%n C mposmons
aspaotngcthe tdsrepqmre?s@rﬁfornnﬂz&zr(ﬁ) Oh),r(@)atles (ido (Ich)e(Ire} cﬁmé)smd (Ig)
g)gr fthe gegatrr{]‘érqy gfasclﬂlgcrépqlrerglg,acg)ggﬁlgﬁ 818 d%rs an%lr s adcglct% 1l a
(I') of the present invention can be carrled out in
sequéarfuithdr agpect ofihe pgsent isyantinetr¢lates wuthe proc8ysrfohthsesanufacture
' in the follow ng
glf: Ogea‘l;nwéosd.n%ﬁﬂto“%ﬂ a(lb rsed%ch?c{;%;"X]S}or carrying out the
reacti on and puri f| cation of the resulting products
ar e Knoprepaetiohofeongidurdedf fommuitee(Iaof the ]Shfeent invention can be
d;{‘llgg(? Ibﬁf"iﬁ%(f‘ue?ﬂ?lhdr%gh&?g Sng é\éﬂlﬂétp: IIOH h%%\éls?x? éhe invention are
ghcwmmhm illowiref sroh@ncmlfhs ilﬂmqmmdefor tzar)tltngou;tdht r@r:lyon and
i

‘lgrgn glg 3{?{6 Jgsuh‘ti%gpr%ﬁgﬁ?g&%fg& tB\‘?l‘éc%EQ léc{ i t&é‘@gbﬁhe
uéltstlwcdstsgnd amdlcas L1t5¢13e1nethafqbllowgﬁeswtmaifm@@pw_cm«tsmmsthe

1%? ck 3hEn B%%‘ﬁqt b Ere%%'l‘e%‘% ﬁl'd?éa?ed 8"th Jb%kﬂaﬂﬂ' vi dual

1 on®s are 'ed in the

art Startlng materials are elther comTerC| ally

avai lrabee dﬁtalbdme doenpruegankidrmpla (Wetah dd snamddtiged by the methods
T e
Arpropliets, regatiopyonditihogifor idmowmdividuat teectzomt stefB@raAGown to a person

A 818242 5’?%65%9&%%? Zioter commercially available or can be prepared
by methods analogous to the methods given below, by methods described in references

cited in the description or in the examples, or by methods known in the art.
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WER@B01321Dl BAL-H, PD HO reflux O |ul Tol ueneP¢i/EP2088/059356

if / OA-30%0B 78C 1A C RN, - 75% Na( QAc) 3BH,
CHzCIZ "90% N ONO-\ 6. TFRACHZCIZ\ NN NHRFR
EOO 7. TBTU, DIPEA acidg BME;, 60% O NI N- N
R/~R 1A O5 4- (benzo-isoxazot-3-yl) -piperidin- |
-yl trans -ethyl-cycl ohexyl -am des or trans-1, 4-

cycl ohexyl ethyl derivates of fornmula I A can fe

pr ePgy-Ed!- Bmevehepil ct ed i n @gheme 1 starting frjym

4-ni t]r o- phenyhaeet i ¢ aci d t hat W:hydr oge
i ckeddapgs a catalysy. The hydfogenat

[ Iead-s—gpeterenti y t o—the—desi+ed
trang-i sbifgt “accordi ng ; to j oupmalu of Medi &nal o~y

KReprstry, 1998, 41\,/"7\@0'-771). Phereet hyl regier s.
prepared lq,@gccordi ng bo nmet hods khown to ﬁho e b
skill%d in the art and described_in the mentS ¢ne D

literature (e.g by treatment w t%"%thanol on {vgoac)sH,
presence of an acid such as HO). The HA sak¢'@an hg,
crorst al Hged and then the ¢is/ftrans mgxkure-can be
¢d INn O the pure trans am no egter— [
Wi t -...HectTWsuc
arbonate i n\He pfesence of a basé [
triethyl dnmine, and a catalyst, |ike R5 E o X
di net hyl ani papykidi ne, and reduction with
di i sobut yl ahawnomii um hydri de (DI BAL-H) in an

appropri gte @ vent, e.g. toluene at -78C gave the
al dehyde C whi ch can be used

o—N

4-(benzo-isoxazol-3-yl)-piperidin-1-yl trans -ethyl-cyclohexyl-amides or trans-1,4-
cyclohexyl ethyl derivates of formula IA can be prepared as depicted in scheme 1 starting
from 4-nitro-phenylacetic acid that was hydrogenated using raney nickel as a catalyst.
The hydrogenation with nickel leads preferentially to the desired trans-isomer (according
to Journal of Medicinal Chemistry, 1998, 41, 760-771). The ethyl ester can be prepared
according to methods known to those skilled in the art and described in the mentioned
literature (e.g by treatment with ethanol on the presence of an acid such as HCI). The
HCl salt can be crystallized and then the cis/trans mixture can be resolved into the pure
trans amino ester chloride B. Reaction with a protecting group such as tert-butyl
dicarbonate in the presence of a base, like triethylamine, and a catalyst, like
dimethylaminopyridine, and reduction with diisobutylaluminium hydride (DIBAL-H) in
an appropriate solvent, e.g. toluene at -78°C gave the aldehyde C which can be used
without purification in the next step. Reductive amination of aldehyde C with a
substituted 4-(benzo[d]isoxazol-3-yl)-piperidine D can be performed using methods
described in the literature, by methods described herein or by methods known in the art.
The reductive amination can take place in the presence of a solvent, like 1,2-

Dichloromethane, and/or a reducing agent, such as sodium triacetoxy borohydride, to
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am nation of aldehyde Cwth a substituted

wal2qobemz2ef d] i soxazol - 3-yl ) - pi peridine D can bePCT/EP2008/059356

performed using nethods descr'%ed in the literature,

by met hods descri bed herein or“by methods known in the

TR t i
%%léi Slg%grélz{l} tegi? gg%og%ltof ﬁ?e] ]{5{1& ﬂfggcﬁ\%n rh?}% Sn@ért%fglglhéeé’%nhn%ns, such
andiflopraaceteducd, ya aigebtie, sobacth egs THiddyidlas thd taostamxipo cyclohexyl

o [ 1 05

gtl?lg]] 15%?1&1{:(21?% d@awyﬁgg ﬁg%%ﬁf %hfe g%%];gﬁ% Q%e ar?%g ?nterrgedlate F
gfi‘tb wprborygeracalsi( elther comdletaldhfsa,va@bdfmr @sesmble by methods described in

| flu t ' [ |

kYO REr FRUDRERSn MR B O R PET By [FR
Eo(npsct}ahinye Ot‘@nﬂa:ﬂrassfbtn)laudﬁbm Gcmubl torkgnotiortah Ereuy Pﬂ&parations,

nt en.nedi b | i Ci
o RGPl BP0 €5 Pl Bl 1999 and can
desomplibted byrer@lo;eﬁgc@qﬁmg rewgelty stmhtdsodg N Nowambonylditmeidazole

' deI y scribed, i

b Ll R R B R R eia oo
Etmanteﬂq»ﬂuabnfanmanaﬂue@ﬁbwaz OI’EIU) ﬁmjsuEdh)lt s«ﬂmentR: g:har d

gA mel’f@yl&)rmg %p({bl%‘ﬁ' L§1y %1oxaene Sy the es%nce Sif i ﬁgse (8 g ﬁ]ih%/pamlne or

dn&obrcqsfletleylgnml&) i yeld bonmbdndmfdmﬁle TA(IGIther cases an acid chloride

R oS PER R o' Pemkiingr digrepetyiamine) in

hedlvaftJlﬂ«erc’mcbﬂxnmhet}(aTlBTU) in a suitable solvent, e.g.

di met hyl f ormam de (DMF) or di oxane, in the presence of

a base (e.g. triethylam ne or diisopropylethylam ne)

to yield conpounds of forngtlenté®Aln other cases an

acid chloride can also be used in the presence of a

base (e.g. triethylam ne or diisopropylethylamne) in

a solvent, ¢ike dichloronmethane. 15 Schene 2A O ci

HOB CI/FI FOC/FN NHZOH HC | ~ - 6|C13

R N;,!;,‘f(]—l? N| - 5%R KX By OHF 60% O NR N la"F N

' NH,OH HCI @)\O
_ﬁo
N EtOH
R AlCI, <

~75°/o

KO'Bu

O—N
50
R N

Some substituted 4-(benzo[d]isoxazol-3-yl)-piperidine of formula D can be
obtained by Friedel-Crafts acylation of an adequate benzene derivative using an
appropriate Lewis acid like alumminium chloride in the presence of 1-acetylisonipecotoyl
chloride in a solvent like dichlorobenzene by heating to a temperature like 70°C as
described on Journal of Medicinal Chemistry , 1985, 28, 761-769, Journal of Medicinal
Chemistry, 1970, 13, 1-6 or US Patent No. 4,355,037.
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benzene derivative using an appropriate Lewis acid

i ke al umm nium chloride in the presence of
1-acetylisonipecotoyl chlqry yin a sol vent |ike

di chl or obenzene by heatinggl&g%zlynperature i ke 70C
as described on journal of Medicinal Chem stry, 1985,

1 % %Hgéﬁ%')a O N e WIS RS TP
g 6

PCT/ 1059 25 S oMVe) 3 OEt
P( Ti O 4F—cme H +EEr R " BVBOEt
R P / Oi) nBuLi, TRRZ-78C F OVt 37% F e

acetone R Rii) -78C->rt / NBn NBh O NBh F N OH

ON NH2OH HCl | K&Bu I Nz~ DIPEA, EtOH R THF R 30
NagnMp THRl 78O N i) FI0x@MeCH2Cl 2 R7%4hiGlgMeOH, F ef Dux

/ NH."HCl At 4<( benz@cptape

i soxazol -3-yI)=pi pef nes| of |f or mua D Can

obit idfed rtstarti ng apPPBpri atel y subs t ed ~NBEN
benza¢§z:¥de containing a | eaving group such as for

exanpl ¢ Fin the ortho position (in analogy to

W02066 %S The benégldehyde can be converted to a

di met hyl acet al pw tNT reagent, such as trg-nefhyl

OYH BbfHCIm at e, jn he presengeBa catal ytiJc aliount of
ariPEsi EIOHSUCch TsTH. JReactTidh of the, g
tTTethyt™rt ho hi t\e_iNBnpr esenc® of a Lew
such as Ti Cl4, in a solvent, such as CH2( 2,

a phosphonate that can be deprotonated with a base,
such as nBuLi, in a solvent, |ike THF, and reacted
Wt 12 benzyl - pi p&-din-4-one to obtain an enol ether
ag )\o ¢ CH,CI,

i) MeOH, reflux NH.HCI

Alternatively 4-(benzo[d]isoxazol-3-yl)-piperidines of formula D can be obtained
starting from an appropriately substituted benzaldehyde containing a leaving group such
as for example F in the ortho position (in analogy to W002066446). The benzaldehyde
can be converted to a dimethyl acetal with a reagent, such as trimethyl orthoformiate, in
the presence a catalytic amount of an acid, such as pTsOH. Reaction of the acetal with
triethylorthophosphite in presence of a Lewis acid, such as TiCly, in a solvent, such as
CH,Cl,, leads to a phosphonate that can be deprotonated with a base, such as nBuLi, in a
solvent, like THF, and reacted with 1-benzyl-piperidin-4-one to obtain an enol ether as
depicted in Scheme 2B. Treatment of the enol ether with an acid, such as concentrated
aqueous HCI, in a solvent, such as acetone, yields the corresponding ketone. Reaction of
the ketone with NH,OH.HCI in the presence of a base, such as DIPEA, in a solvent, like
EtOH, followed by deprotonation of the oxime with a base, such as KO'Bu, in THF and
intramolecular cyclization leads to the benzo|[d]isoxazole derivative. The 4-

(benzo[d]isoxazol-3-yl)-piperidines of formula D are then obtained by debenzylation

employing methods known in the art, for example reaction with a-chloroethyl

chloroformate and subsequent treatment with refluxing MeOH.



depicted in Schene 2B. Treatnent of the enol ether
with an acid, such as concentrated aqueous HCl, in a
W@ lem212 such as acetone, yields the correspoPdi/AB2008/059356
ketone. Reaction of 15 the ketone with NH2CH HC in
the presence of a base, such as DI PEA, in a solvent,
like EtOH, followed by deprotonation of the oxine
with a base, such as K& Bu, in THF and intranol ecul ar
cyclization | eads to the bewwhemgd] isoxazole
derivative. The 4- (benzo[d]isoxazol -3-yl)-piperidines
of formula D are then obtained by debenzyl ation
enpl oyi ng net hodg-4#hown ja_the art, for exanple
reaction with a-¢hl 8 0 chl orof ormate and
subsequent trea¥R i ngAROH WO
2009/ 013212 PC A26. S O NN
v R F RSO2CI, Et 3N, A, O N
N--\' N RIARRL 5 1In her exanpl es the
internediate F can also reagt with a sulfonyl chloride
in the present of a base |iKRSOs¢leERN, armine to give
t he correspondi ng sul fonyl ¢eTHF,280°Ce of the fornula
A The ability of the conppunds to bind to the
5-HT2Ai D3 and D2 receptors was determ ned using
radi ol i gand binding to cloned receptors selectively
expressed i n HEK® BNA cel | s. Menbr ane
i an D3 and human 5-HT ZA

receptors HEK-Z93 re yransiently
transfected w pression pla n‘*' q¢li ng for the
human D2 or D3 7dg@ami ne- or for the\hudan 3-EHD2A
serotonin red®ptor, respectively. The c@4§ wer e
harvested 48 h post-trangfection, washed thrB¢ tines

15 with cold PBS and stored at -80C prior to use. The
pel | Bt othasexanpha niakeidh tdrmediatedf &b didd redativsthHGulfouflfcaloride in the

g’%?%ﬂ% Irogl?l Bgsf&%ﬁ %FX g@“&%’y gégi § (%)r}%ii}r}?org@?g? gﬂéj%%f (g:rltvgtlvae of the

am3t Bec at 12.000 rpm After centrifugation at

The ability of the compounds to bind to the 5-HT4, D3 and D, receptors was
determined using radioligand binding to cloned receptors selectively expressed in HEK-
293 EBNA cells.

Membrane preparation for human D,, human Ds and human 5-HT,, receptors

HEK-293 EBNA cells were transiently transfected with expression plasmids
encoding for the human D, or D3 dopamine- or for the human 5-HT54 serotonin
receptor, respectively. The cells were harvested 48 h post-transfection, washed three times
with cold PBS and stored at -80°C prior to use. The pellet was suspended in cold 50 mM
Tris-HCI buffer containing 10 mM EDTA (pH 7.4) and homogenized with a Polytron
(Kinematica AG, Basel, Switzerland) for 20-30 sec at 12.000 rpm. After centrifugation at
48.000 X g for 30 min at 4°C, the pellet was resuspended in cold 10 mM Tris-HCI buffer
containing 0.1 mM EDTA (pH 7.4), homogenized, and centrifuged as above. This pellet
was further resuspended in a smaller volume of ice cold 10 mM Tris-HCI buffer
containing 0.1 mM EDTA (pH 7.4) and homogenized with a Polytron for 20-30 sec at

12.000 rpm. The protein content of this homogenate was determined with the Bio-Rad
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48.000 X g for 30 mn at 4C, the pellet was
resuspended in cold 10 mM Tris-HO buffer containing

wWQ@2m9M2EDTA (pH 7.4), honobgeni zed, and centri PCBRR08%059356

above. This pellet 20 was further resuspended in a
smal | er volunme of ice cold 10 WM Tris-HC buffer

S35 4TI Ry 0 R, S i

thentgnictiofis ¢fiths nhonbgemat winggsnded gohulveds the standdrd. This

| O- 0 . PCT/ - -

B R S i AR B e g wee
Munchen, Germany) according to the instructions of

t he manuf act urer JUsidndiggahbmdgigabsaliconditonhe st andard.
This honbgenate was stored at -80C in aliquots and

th . , . o LA
amﬁg%ﬁmﬂh%glr%‘le%ﬁéﬁgat%ogs g%% r%lﬁyl.??d;ﬁtqﬁ‘,g% efdeAdh A%ay buffer

assay condition i'quo ne preparations
(les &3t Waneti Tes-HRL, 1 20anMpaded mM MgSlay! b ERTA, § bRV KC, 1.5

i AR s it MRMMERR Py SIMBE St 1B, =70

einggandied with mlwg@l for 20-30\MeE@T 18000 ah)d, adjusted to a final

honogeni zed- with.a Polytron far  20: a 2. 000 .
PO S DIt DD 71 P SBASEHE Pt ST f protin / well (-
ﬂg@@pf@@@ﬁ%l?/_ 7.5 g protein / well (D2, D3) and 15 ¢
protein / well (5- 10 HT2A), respectively. The bi nding

Faai B s ) SBRoH e e SrRLTa defhe rdolieand
bﬁgl_ﬁigl. mhwmqe@_fwezelmcaba&d ih 2aofdl Xgldmecsdnoe Nl Wlﬁlﬁ b GiReDf

F e g RS o SPR Ry Bl (g Miperone
£3.D,a06 nM PHIMpliptréfle fokt andari mavif [0 | -ketdhAh fanstHBR) and ten

15 concentrations of test conpound in rangi ng between
JencRntrgions phAesbronpdingtin RMGing bathieen EheMof). 1t i for 1 h at RT. At the

ER SRR AR B AR Rl
fii¢roplates (hdioaddd BFESE]tem ¢@qckZudrBiobier@ei £irehl Swidzerland;
BESIIRERIER B 11 e VL L EDL LS, (i
(Felvkcaester BPoBeiddhio)icrandawasisbdd 3 timayegthwioldassof tiffer. The
SRR L S PRRSRAEL L, PLAERE B gy

pheencp b SEfIMEUAbNEd Mipirbab &lel @€l 3P| IPEMNIEoscBe 10 Wedrkin Elmer,
45 pl of Mcroscint 40 (Perkin El mer Schwer zenbach,

Sivrersnbasi S Witeesland Hwas addedtrlates ioF sealed) hgkensfosR@mipgnd counted

22 3nthih SNETERGALEMicrbPlateScftMaffn EohARE QUMbela PORIFAER, Ziirich,
Scintillation Counter (Canberra Packard SA, Zuri ch,

Switterlapantlh APrRINEORERTY correction. 25 Data
cal cul ation The CPM val ue for each duplicate of a
concentration of conpeti nghtgeRIMEh was aver aged
(yl), then the % specific binding was cal cul at ed

accordi othe e ion ( | - . .

non- “5@%@?%\4{ Byq oo tan dwficics éff deeenspionsaf cpypgtingogympound was
§¥eaileg (VBT @eR ! %agedifid inBiHg Wis calculated according to the equation (((y1
- non-specific)/(total binding-non-specific) )x100). Graphs were plotted with the %

specific binding using XLfit, a curve fitting program that iteratively plots the data using
Levenburg Marquardt algorithm. The single site competition analysis equation used was 'y
= A + ((B-A)/(1+((x/C)"))), where y is the % specific binding, A is the minimum vy, B is
the maximum y, C is the ICs, x is the logo of the concentration of the competing

compound and D is the slope of the curve (the Hill Coefficient). From these curves the
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anal ysis equation used was y 5, A +
((B-A)/(1+((x/ D)), where 'S the % specific
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D3 and dopam ne D2 receptors for sone exarrpl es of the

IIUb UI lIIC Pt esent—t IVCIIlI UTT. lU Actt VI ly ld.UI G

Conpoun | Ki  5tHT2a_ ne Hu .
F?#ﬁ 2a) recg%wnan DB 1 N gnans(4-f dopaK_rlnine
Hl uor o-benzo [d] isoxagzol - 3-yl) -piperidi 43
- et hyl }-cycl ohexyl)- acetam de 0.002224 0.0 A} receptor:
H Tet|r ahydr o- pyran-4- N carboxylic acid trans| ( human
(D3)

1
/é/KON 4N-trans(4-{2-[4-(6-

\[” Fluoro-benzo[d]isoxazol-

O\ 3-yl)-piperidin-1-yl]-
/JN\:O ethyl}-cyclohexyl)-

acetamide

0.002224 | 0.004964

Tetrahydro-pyran-4-

° carboxylic acid trans (4-
ES {2-[4-(6-fluoro-
VA o benzo[d]isoxazol-3-vyl)-

piperidin-1-yl]-ethyl}-
cyclohexyl)-amide

0.001739 | 0.009744




N-~" {2-[4-(6-fl

pi peridin-1-yl]-ethyl} F cycl ohexyl)

uor o-

benzo[ d] i soxazol -3-yl) -

-amde O

. 001739

wWQ@2@9073242 WO 2009/ 013212 PCT/ EP2008/ 059356 - 2BCTEKP2008/059356
Compound Name Ki Ki  5- I—I'I'2dop_a£g ne Human d3 (5HT2a)
receptor: human D3 3 Ntrans™(4-{2-[4-(6 N
Climra bhanoa AT & cnyooal BT, WY T WS S SN TN BT I B
01, @t hyl }-cycl ohexyl) -3 et hoxy-pr opi onami de  F
0 B0 1805 b G H Nt fans- (439554 (6- N . o ki
: e 5-HT»s: | dopamine
Fl uorjo- benzo [d] isoxazol-| N ~ 3-yl) uman a3
-piperidin-1-yl] /N ethyl}-cycl ohexyl)-4- 1 HT receptor:
nor phol i n-4-yl - 0 benzami de F 0.009519 0.0281 h_urlr)?n'
F 1 NNTrans (4-{2-[4-(6-|Fluoro-benzo [d] il|soxazol - “(D3)
N2 MY nNninaridin 1 vl N Nathuyul 1 ~yuel nhavwivyl )Y G
LA\ 3\J yl} HI H\‘IIUI LI = yl] N LA\ blllyl I \’)'\" UTTOU A I} U
N-trans (4-{2-[4-(6-
O/“ o Fluoro-benzo[d]isoxazol-
T \? 3-yl)-piperidin-1-yl]-
/S o~ ethyl}-cyclohexyl)-3-
g methoxy-propionamide
0.001809 0.004749
4
, N-trans-(4-{2-[4-(6-
N Fluoro-benzo[d]isoxazol-
5 3-yl)-piperidin-1-yl]
/S ethyl}-cyclohexyl)-4-
O 2 N .
[ j morpholin-4-yl-
[ ° benzamide
0.009519 0.028161
4A —
Y
F N\[ N-Trans (4-{2-[4-(6-
O\ Fluoro-benzo|d]isoxazol-
“ ¢ 3-yl)-piperidin-1-yl]-
N m ° ethyl}-cyclohexyl)-6-
Q morpholin-4-yl-
nicotinamide 0.002701 | 0.007948
4B —r
jsge
F N\[ 5-Morpholin-4-yl-
O\ pyrazine-2-carboxylic
N 4 acid trans (4-{2-[4-(6-
~ | fc fluoro-benzo[d]isoxazol-
o 3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide 0.00381 0.019443




J nor phol i n-4-yl
N 5- Mor phol i n-4-yl -
W@&MM&MB(4{2{4%6PQN
- pi peridin-1-
-am de O. 00381 0. 019443 WO 200

ri

i SOX

F I

azol

nor\r\ol

yl)

faY =l a ko N mllad

~N

&

_- ethyl
013212

ra¥ae=VWatBERY

ni coti nam de 0.002701 0.007948 4B
pyrazi ne- 2- car boxylic
fluoro benzo [PBGT/EP2008/059356
}-cycl ohexyl)

NH

DT/
T

5-

| A vivie)

6- Mor p

| ohexy
pholin-4

UJIJJIJOJIU

I) am de

2N I:\/

[oAV)

dopanlqgln 0 @ d3
trans (4 {2-[4- (6 aNH
3-yl)-piperidin-1-yl
0 0.0

QJIIPUUIIU I\KJ.IIC l\I
(bHT2a)
pyri dazi
fluoro-benzo [d] i
- N et hyl

di ne- 5- car boxylic

hanzo IF'dl i caovazpl

ng tor than
nelggcarboxyllgliT

D3181 0.025326 4D |

KlD3

n

ﬁuman

(5HT?2a)

Ki

dopamine
d3

receptor:

aci d

human

(D3)

benzo|d}—+sexazel
siNWiphotig Yl ohexyl
pyridazine-3-carboxylic
acid-trans (4-{2-[4-(6-
fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide

\>4

-an de

)

0.003181

0.025326

4D

2-Morpholin-4-yl-
pyrimidine-5-carboxylic
acid trans (4-{2-[4-(6-
fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide

0.002453

0.01534

3-Fluoro-N-trans (4-{2-
[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-4-
morpholin-4-yl-
benzamide

0.01746

0.045277

3-Fluoro-N-trans (4-{2-
[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-4-
morpholin-4-yl-
benzamide

0.011383

0.01152




0 1-1]
(4-{2-

W29/

F benzam de 0.01746 0.045277 § |
(4-{2- [4- (6 fluoro- N benzo [dﬁ I soxazol - 3-yl)

[4-(6-fl uoro-

ixin-1-yl]-ethyl}- cy

cl ohexyl)

-3- y| ) -
- 4 nor phoPGCHEB209$/659356
HO N 3-Fluoro-N-trans

0.002453 0.01534 5 H O N 3-Fluoro-N-trans
~Vo N benzo[ d]i soxazol

~N

N Q

P'PC'
2089/
Ki Ki

hunman

[d]

cycl o

A | ~Arg
IUIIIJ.yIJ'CLIIyII' by
hol i n-4-yl - F benzam d
013212 PERPESEE 05/ 059

5- HT2dopam ne Huma

D3 7 Ho Trans 4-{
soxazol - 3-yl)- ~a~/ [
hexyl am ne (coul d

uI UhCAyI ) = 4'

e 0. 01131§3 0.01152 WO
356 - 3T ER- Conpo
n d3 (5HT2a) rece
P-[4-(6-Fluoro- (

j piperidin-l-yl]-

“”dS %‘m

Ki
dopamine

p uman

(3

d3

receptor:
human

(D3)

7

Trans 4-{2-[4-(6-Fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexylamine (could
be obtained as the
trifluoroacetic acid salt)
and 3,4-
(methylenedioxy)
phenylacetic acid

0.002087

0.004015

N-trans-(4-{2-[4-(6-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-4-
methoxy-benzamide

0.003654

0.004525

4-tert-Butoxy-N-trans
(4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-benzamide

0.001724

0.003417

10

4-Chloro-N-trans (4-{2-
[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-benzamide

0.002666

0.003498




I be obtained as the trifluoroacetic acid salt) and

3,4- (nmethyl enedi oxy) phenylacetic acid 0.002087
WQ2®04025 8 H p Ntrans-(4-{2-[4-(6- Fl uoro- becizeriod3/059356

i soxazol - N 3-yl) -piperidi n-1s 17 /10

et hyl }-cycl ohexyl)-4- / met hoxy-benzarri de O F

ﬁ ﬁﬁORE/l ﬁ ﬁﬁAE’?E 9 1 O n A D, NL ¢+

040Z9 . ’-I-LCIL'LJULUAy N—tans
(AE- 12- [4 (6 (f: 519' benzo[ d] i soxazgl -3-yl) " i Ki
pifper|i di n- 1- yl{ - cycl ohexﬁ%l—- benzani de -F . o
0. 001724 0.003417 10 H p t4-Chloro-N-trans " (%- 2\ | dopamine

.l uhian d3
[4-(6-fluoro N benzo [d] isoxazol-3-yl) - Cl1 (5HT2a) receptor:

pi perjidin-1-yl]-ethyl {- cycl ohexyl) -benzam de human
0. 002666 0.003498 WO 2009/ 013212 PCT/ EP2008/ 059356 “(D3)
29 [y Cormoirind Nanmpy K K : HT2dAanam na Hiayrmmn A2
I\ WII’JUUIIU TNCATTL \1 T\l IIILUUHMIII me jarrant Uy
(SEITZ

a) receptor:y o 4-(1,1-Dioxo-1,6-
O thiomorpholin-4-yl)-N-
trans (4-{2-[4-(6-fluoro-
(\3 benzo[d]isoxazol-3-vyl)-
7o piperidin-1-yl]-ethyl}-
i cyclohexyl)-benzamide

0.002483 | 0.004674

12
N-trans (4-{2-[4-(6-

O’ - Fluoro-benzo[d]isoxazol-
S~ \_~ C 3-yl)-piperidin-1-yl]-
- ethyl}-cyclohexyl)-2-
f / morpholin-4-yl-
isonicotinamide

0.002459 | 0.005747

13
Ho e N-trans (4‘{2‘ [4'(6'

O =~ Fluoro-benzo[d]isoxazol-
~ L/ ] 3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-2-

L methoxy-
isonicotinamide

0.001623 | 0.003738

14
Neg?® N-trans (4-{2-[4-(6-

g Fluoro-benzo[d]isoxazol-
~ 3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-4-

P piperidin-1-yl-

O
]
O

benzamide

0.002598 | 0.008685




hunman

D3 11 H N 4-(1,

1- D oxo-1, 6-

t hi onor pholin-4-yl)-N trans (4-{2-[4-(6-fluoro N CN
wWhew20ixt12 soxazol -3-yl)- \piperidin-1-yl]-ethyP¢FEP2008/059356
F 0.00?§§§ 0.004674 12 Ho

cyclo

N-trans (4-{2-[4-(6 N Fluoro-béenz
H | v/

hexyl ) - benzam de

Aavrnl Al Al

o [d] isoxazol- N'1

241
SAP AN,

h
1
~'" ~ N
met ho
N Nt

3-yl)

ntneri dirn_ 1 11
- P pPpeT T uritr- L= ynr | =

N-tra 2 = [ 4-
I 3-yl)-piperidin-

rans (4-{2-[4-(6-
-pi peridin-1-yl]

oIin-4-ég- i soni coti nam de FE.0,002459 0

Xy- isonicotinamde F 0.001623 0.003738

ot hyvy h| \ 2
CUiIryl - LYULUT UTNICAYT )= 4

(6- | Fl uor o- 8RS0 [d] i
1-y|] N ethyl }-cycloh

Fl upr o- benzo [d] isoxa
N

S
e

Z0

005747

o] |-
X%-
(3ATOHO

Ki

dopa_mine
d3
receptor:

human

(D3)

15

i

%,

2,3-Dihydro-
benzo|1,4]|dioxine-2-
carboxylic acid trans (4-
{2-14-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-amide

0.00257

0.01266

16

N-trans (4-{2-[4-(6-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-2-(3-
methyl-pyrazol-1-yl)-
acetamide

0.002795

0.027618

17

N-trans(4-{2-[4-(6-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-4-
pyrrol-1-yl-benzamide

0.00245

0.002607

18

1-Hydroxy-
cyclopropanecarboxylic
acid trans (4-{2-[4-(6-
fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide

0.001444

0.005916




0 ethyl}-cycl ohexyl)-4 piperidin-I-

yl -

benzam de

F

0. 002598 0. 008685 WO 2009/ 013212 PCT/ EP2008/ 059356

W0 29321 Conpound Nane Ki

(5HT2a) receptor

N 924

Ki
hunman

o

5- HT2dopami ne

A azal

r1 Ao |
T uriti= I

HeCTEe(RP2088/059356
D3 15 p 0 2,3-Di hydro O
benzo [ 1,4] dioxine-2 Oi b carboxylic acid trans (4-

N

I

S=®
-

Z

]

1
yl
2

\./7

3

AAG_f1 vinr
=901 1T UUT U™

-et hyl } cgqlohexyl
trans %%5?%9F4-(6- N
- pi peridin-1-y1]
t hyl -

7618 17 H O ~5

han=al A1
UCTTIZUT Ujt

N

pyrazol - | -yl)

ptpe
-am de;0. 00257 O.
Fl vor o NS o [ d]

| ethyl}-cycl ohex
- acetamde F 0.0

01268 16
| -

s 0X 70l
%%‘ES-
2a)

Ki

dopa_mine
d3
receptor:

human

(D3)

19

H o]
N F
.
- F
S

1-Trifluoromethyl-
cyclobutanecarboxylic
acid trans (4-{2-[4-(6-
fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide

0.002257

0.00774

20

3,3,3-Trifluoro-N-trans
(4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-
propionamide

0.002782

0.005189

21

2-(3,5-Dimethoxy-
phenyl)-N-trans (4-{2-
[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide

0.002953

0.008772

22

4-(2,6-Dimethyl-
morpholin-4-yl)-N-trans
(4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-benzamide

0.021224

0.136625




N N-trans(4-f 2-[4-(6- Fluoro-benzo [d]

N3-yl)

- pi peridi

wo 20090012€nzam de

1- Hydroxy- OH cyclopropanecarp9¥ylic

n-1-yl]

i soxazol -

et hyl } - cycl ohexyl )-4- pyrrol -
F 18 0.00245 0.002607 18 H ELT/EP2008/059356

acid trans

(4-{2-[4-(6- fluoro-benzo [d] Tsoxazol- 3-yl)
H H H 2 | h|

o~

arm AA~
= AT U]

—pi-pe

Trifl
trans

y
I

Ay o~ 1
ruritr= L=yl

receptor

uor onet hyl

- pi pefridin-1-yl]

ot hyvl
= CUIryl

0..Q01444 0.005916 WD 2009
-?%Ex Conpvcmé—%re&“%o i Ki

(5HTZa)

: human

i
/
Ki
D

F cycl obut
(4-{2-[4-(6- fluoro-

- ethyl

}

D
3

anecar boxyl i c

D

- cycl ohexyl)

vel Alhasgl )
CYCUT UITCAYIT

5-HT m ne

-
13212 R I41EP2008/ 059356

Ki
dopamine

19 H NCF 1

V F
i soxazol -
-am de

a
enzo [d]

Huragd3
0. 002257

man

d3

receptor:
human

(D3)

N
=L

23\/'

N0N77A
e

N.

[

O

H O
o
N/\@“‘ é\o
ot

Benzo[1,3]dioxole-5-
carboxylic acid trans (4-
{2-[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-amide

0.001714

0.002746

24

N-trans (4-{2-[4-(5-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-
acetamide

0.046865

0.002438

25

N-trans (4-{2-[4-(5-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-4-
morpholin-4-yl-
benzamide

0.02232

0.009036

26

N-trans (4-{2-[4-(5-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-3-
methoxy-propionamide

0.036954

0.003099




20 Ho N 3,3,3-Trifluoro-N-trans F
(4-{2-[4-(6-fluoro- /-, F

W29/

L oenva

idin-

-2

-yl]

F 0.002782 0.005189 21 2-(3, 5;

phenyl) N-trans (4 f 2-
F1 A

-ethyl} -

[4(6?

F benzo[ d] i soxazol

cycl ohexyl) -
met hoxy-
uoro- benzo |

-3-yl)
pr oPCTRRI00$I€59356

d]

Ih vyl

6- Di net

benzo[d]lsoxazol

hexyl )

5- HT2dopamni ne

IJI IJCI I d

UI

002953 0.0

oun
phol i n{

3-yl

-benzam de 0.0
013212 PCT/ EP2008/ 059

Huma

A -yl]-cthyl = CY[€
D8772

4-yl) 2-[4-(6
- [ piperidin-I-yl
21224 0.136625 WO

356 -35 Ex. Conpou
n d3 (5HT2a) recep

PN
UTITAYI

\
]

Ki

dopamine

d3

receptor:
human

(D3)

| =~ - )

22
[y

N-trans (4-{2-[4-(5-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-4-
piperidin-1-yl-
benzamide

0.007004

0.0077

28

4-(2,6-Dimethyl-
morpholin-4-yl)-N-trans
(4-{2-[4-(5-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-benzamide

0.099138

0.085773

29

4-(1,1-Dioxo-1,6,4-
thiomorpholin-4-yl)-N
trans -(4-{2-[4-(5-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-benzamide

0.012352

0.005936

30

Benzo[1,3]dioxole-5-
carboxylic acid trans (4-
{2-[4-(5-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-amide

0.011217

0.003861




N Ben

{2-[ 4-

W29/

zo[ 1, 3] di oxol e-5-
(6-fluoro benzo [d]
1xin-1-yl]-ethyl}- cy

I soxazol - 3-yl) -
cl ohexyl)

carboxylic acid trans (4-

n
~

0.002746 24 N-trans (4-{2-[4- g; FI uor o- benzo [d]

i soxa

zoI N 3 yl) -plperld

anat o

in-1- F et hyl

Yos

-am de F PCDBR2008/059356

h|
r—Cy¢t

nmor p
N-tr
- pi pe
met ho
PCT/ E

I UIIC}\ I = acvcli aln UC

N- 4- 5: Fl
'%% ?gléerfé;—nﬁ%ﬁwé] Nﬂog

benzam de
4- (5- Fl uor
- ethyl}-

hol i n- 4-yl -
ns (4-{2-
ridin-

q
d
N
1
N D

]
)
D54 0. 00309
N

Cormoun

| -
4-

a1
WTI

i

( SH%Q

Ki

dopamine
d3

receptor:

9/ 013212

human

(D3)

32

]
am de 0. 036
552

1-yl
XY - propi on
P2008/0593 36—FEx-

o—~N

|
C/@)\OV\\ <:>_uj\/\o/

3
[
cycl ohexyl
3
d

Corpoun
N-trans (4-{2-[4-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-
propionamide

0.01655

0.008497

33

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3,3,3-
trifluoro-2-hydroxy-
propionamide

0.021866

0.011029

34

O,

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
(tetrahydro-pyran-2-yl)-
acetamide

0.005829

0.010734

34A

O,

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(R)-
tetrahydro-pyran-2-yl-
acetamide

0.01368

0.010734




5- HT2dopam ne

Human d3

(5HT2a)

27 Ho Ntrans (4-{2-[4-(5-

w0 s@ariz N N~ 3-yl)
et hyl } - cycl ohexyl) -
0. 007004 0. 0077 28

H

AL

-pi peridin-1-yl] -
piperidi s |

4-(

receptor: hu
~ Fl uoro-benzo [d

_y|

2, 6°Di nethyl N
~ (e N . |

man D3

]

PCT/EP2008/059356
benzam de

iy
MUl IJII

bﬁfzo
C 0

[d] i
hexyl )
1- D ox
-(4-{2-
i peridi
352
V\III

A
U||||'-ry|)-

+
N L

spxazol - 3-y
coRfdund’Y
0-1,6,4- N
[4-(5-fluo

-yl ]-et

0
fi
I

t
r
h

-

< o IOVU)

N

i
I
HO

.0
0

(P

)

N

mor phol i n-4-yl)
N N benzo[ d]i soxazo

} L

{ A {
Vi reT L

pi peridin-|
9138 0.

-
[]1-e
29
-N

-y
73
I

F cycl ohexyl) -be

too6-

N

t hyl

Hs.

Ki
dopamine

HT,.:
1

Btz

Benzo[ 1, 3] di oxol e-5-

~N

d3

receptor:
human

(D3)

0.

I
.
N.
Cl

i n-1
005936 30
aci-d—t

alal
AT

~

[¢0)

N

245+ uere
N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(S)-
tetrahydro-pyran-2-yl-

\ZAv A

acetamide

0.015304

0.003708

35

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-trans (4-
methoxy-cyclohexyl)-
acetamide

0.009637

0.011578

36

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(1,4-dioxa-
spiro[4.5]dec-8-yl)-
acetamide

0.00831

0.012221

37

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3,3-
dimethoxy-
propionamide

0.01365

0.00903




NODb

Conpo
recep

non

hao
UCTITITZ U

enzo [d]

und Nanme Ki Ki

tor:

I'Al + ceaAva-Al Lo BERW]
[ Y] FOSUAAZUT = O7 Yyl )

5- HT2dopaiy
human D3 32 N-trans (4-{2-[4-(6- Chloro
\ |

I soxazol -3-yl)- j
pi peridin-l-yl]-ethyl}- \ F cyclohexyl)-am de 0.011217
w@2@988212 WO 2009/ 013212 PCT/ EP2008/ 059356

ne Human d3

PN PN
U= U~

(5HT2a)

- 3FCEKP2008/059356

piger
prop
N Chl

pi per
trifl

O\

idin-1-yl]-ethyl}- J
onanidéi%LB%%%g 0. 008
oro ~~,,, benzo [d] i
idin-1-yl]-ethyl}-
uor o- 2- hydr oxy- prop
N-trans (4-{2-[4-(6-

HOLD cycl ohexyl ) -3, 3,

-3-nmeth
ans- (4-
aNH

cycl ohexyl
57 53 s

soxazol - 3-yl)

pnam de 0.021866 O.
N Chl oro- benzo [d

0o

{

3
0
]

Ki
dopamine

XY s
25 —[I%‘_z_s: 6-
uma

it

d3

receptor:
human

(D3)

34 I'N

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
(tetrahydro-furan-2-yl)-
acetamide

0.013

0.009

39

(R)-N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-hydroxy-
butyramide

0.013

0.017

40

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-((S)-2,2-
dimethyl-[1,3]dioxolan-
4-yl)-acetamide

0.025

0.006

41

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-((1S,3S)-3-
methoxy-cyclopentyl)-
acetamide

0.014

0.010




aNH pi peridin-I-yl]-ethyl}- -2-
(tetrahydro-pyran-2-yl) -
W@2mAON2N trans (4-{2-[4-(6- Chloro- N
benzo[ d] i soxazol -3-yl)- ~N piper
cycl ohexyl)-2-(R) H tetrahydro-pyran-2 -yl -

| n ﬁ13£0 N N10724 \AD- 2000/ N12919

cycl ohexyl)

acet am de 0. 005829 0.010734
PCT/EP2008/059356
ridin-1-yl]-ethyl} aNH

H

60, 01o0bo U 010/ o4 WO 200397 01oz1Z

PCT/ BP2008/ 059356 38 Ex. | Conpou me Ki K
5-£—1rﬁ2dopam n‘gﬁgﬁ%%dn d3 (b5HT2a) :ﬁ%@%mr: hu
34B -N N-trans (4-{2-[4-(6;t Chloro- N

benzo[ d] i soxazol -3-yl)- ~u| piperidin- | -yl]
[ aNH [cycl ohexyl )-2-(S)- tetrahydro-pyran-2 -y
acet am de 0.015304 0.003708 35 N-trans-(4-{2

Chl arln

i .
Ki
Ml 103

Ki
dopamine

| :(%Iﬁﬁgﬁ

d3
receptor:

-[4-(6

human

(D3)

\.zl|42\.u \>4

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
) piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-
methoxy-4-methyl-
cyclohexyl)-acetamide

0.019

0.008

42A
N-trans (4-{2-[4-(6-

Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-

q cyclohexyl)-2- (4-trans-
methoxy-4-methyl-
cyclohexyl)-acetamide

0.016

0.006

42B
N-trans (4-{2-[4-(6-

&Oj Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2- (4-cis-
methoxy-4-methyl-
cyclohexyl)-acetamide

0.014

0.004

43

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-
butyramide

0.013

0.010




IIII\/\I

pi per
WOreaob/o

L yl benzo [d]
idin-1-yl]-ethyl}
pizycl ohexyl) -

i soxazol

NH

-3-yl)

N-trans (4-{2-[4-(6- Chloro N

benzo

l-yl]
pr opi
PCT/ B
5- HT2

29Q NL

e”ﬂ“

[d]isoxazol 3-yl)-

{1

0-H pl%%rldln-

-y

Ao
U

]

']

o~

cycl ohexyl)-2-trans (4- 4
acet am de 0. 009637 0. 011B7BEPRE8/059356

~ethyl}-

o A A
C}\yl = LT \J. == ul UA(J.
de O.

8 q1012221
ro benzoJFgg—rso xazol -
-et hyl }- cycl ohexyl)
onam de 0.01365 0. 009
P2008/ 059356 -39 Ex.

dopam ne Human d3 (
trane (A 2 [T A (A

DIJIIU

37 Nty 4-{
3-yl) 1~0~
-3, 3- di et hoxy-
D3 WD 2009/ 013212
Compound Nane Ki
bHT2a) receptor

|
5-1
§-(

§g+>

Lo Uy

2.
p

hu

Ki

Ki
dopamine

Human
(5HT2a)

d3
receptor:

man D3

human

(D3)

“A3AT

T UATTo \_l‘ IL L_l‘ \U

(R)-N-trans (4-{2-[4-(6
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-
butyramide

0.016

0.015

43B

(S)-N-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-
butyramide

0.016

0.006

44

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-trans (4-
methoxymethyl-
cyclohexyl)-acetamide

0.019

0.009

45

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-
hydroxy-4-methyl-
cyclohexyl)-acetamide

0.015

0.007




Chl oro benzo [d] isoxazol-3-yl) - piperidin-1-yl]
-ethyl}- cyclohexyl) -2 (tetrahydro-furan-2-yl)
wae@wvamde 0. 013 0.009 39 (R -Ntrans (4-{2- PAFEB2008/059356
Chloro r benzo [d] isoxazol-3-yl) - ' ~-
pi peridi n | -yl]-ethyl}- Y cycl Ohexyl) -3-hydroxy-
butyl am-de—0--013—0-017+—40N-trans (4-{2-[4-\6- chl-otg
benzo[ d] i soxaz -yl)- piperidin-l-yl] -ethyl}- .. .
oVt ohexyl ) Gompagnd 57 @ HoE o] %3] di oxol amr. . | 4o ot
0.025/ 0.006 4-yl) -acetanifle 41 N-trans (4-{22- A- (g | CORTEC
Chl orjo benzo [d] isoxazol-B-yl) - (3HT2a) | receptor:
pi perfidin-I-yl]-ethyl}- cyclohexyl)-2-((1S, 3S) -3 human.
nmet hoxy- cycl opentyl) acetam de 0.014 0.010 WO “(D3)
20400/ 013212 PCHEP2008/059356 40—Ex—Conpeund—Nane
Ki % 5- HT2dopam ne Humap d3
N-trans (4-{2-[4-(6-
_ Chloro-
\ " 3\ X
/&CNJ O‘H benzo[d]isoxazol-3-vyl)-
¢ piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide
0.023745 0.008189
47
N A
/\O/ 4 j Ethanesulfonic acid (4-
N ] trans {2-[4-(6-fluoro-
o/ = benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
: cyclohexyl)-amide
0.001664 0.005852
48
4-Chloro-N-trans (4-{2-
NS [4-(6-fluoro-
NAO/ g 3 benzo[d]isoxazol-3-vyl)-
> piperidin-1-yl]-ethyl}-
cyclohexyl)-
F benzenesulfonamide
0.005132 0.005867
49
N-trans(4-{2-[4-(6-
NS Fluoro-benzo[d]isoxazol-
NAO/ s 3-yl)-piperidin-1-yl]-
) N; T ethyl}-cyclohexyl)-4-
methoxy-
F benzenesulfonamide
0.004394 0.003719




(5HT2
Chl or

wo giop/orethyl } -

cyclo
(4-{2-

a) receptor: human

0 ~ benzo [d]

hexyl )
[4-(6- N Chloro-

D3 42 N-trans (4-{2-[4-(6-

I soxazol

cycl ohexyl)-2- (4 met hoxy- 4- met PGI/EP2008/059356
-acetam de 0.019 O 08 42A g p N-trans
Q benzof

-3-yl) - 1 0- pipe

d]lsoxazol 3-y

ridin- |

) "

{ AN_+
(&=t ans-

|.Ji per

e

benzo
cyclo
- acet

Al 1
IUIIIJ.yIJ'CLIIyII'

Xy- 4- nq&h I- cycl ohex

N-tra
[d] i soxazol -
hexyl ) - 2-

= [ 4-

3-yl)-
(4-cis-

am de 0.014 0.004 43

o0 benzo[ d]i soxazol
radin- 1 vl at hvl 1

cy
(6-

pl
met

- 3-

2
ul UIIC}\yI )' L=

yl) -ac de 0. 01
LT i g

peridin- | -yl] -et
hoxy-4-nmet hyl - cyclo
N-trans (4-12-[4-(
yl)- H

6 01906

R

Ki

dopamine
d3

receptor:
human

(D3)

T uanr 11 = - yl J blllyl I
NP

()
e |

=N

Z

&

Pyridine-3-sulfonic acid
trans(4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-amide

0.002476

0.00195

51

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-cyano-
propionamide

0.023745

0.008189

52

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-cyano-
acetamide

0.015582

0.008772

53

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-vyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(R)-
tetrahydro-furan-2-yl-
acetamide

0.006193

0.014446




cyclo

2009/ 013212 PCT/ EP2008/ 059356
Human d3

WAXR00Bd0
hunman
benzo

(9).-N
(2
butyr

" ben
cycl o

hexyl )

13252 HT2dopam ne

D3 43A (R -N-trans
[d] i soxazol -3-yl) - C
ln.

(5HT2a)
[4-(6- Chl

(4

N1 A

\ Ly arm

- 3- net hoxy- butyram de 0.013 0.010 WO

-41 Ex. Conpound Nane
I ec e pPGF/EP2008/059356
0

oro o-"

plperldln I-yI] et hyl } -

AP

ICAyI ) = 3 IICL hU}\y'
- (4- }2
pi peri di
am de 0.016 0.006 44
zo[ d] i soxazol -3-yl) -

hexyl )-2-trans (4 net

4- (6 Chl
st o0

Ao N
yl artl UC U. UlVU U
benzo [thhsoxazm
cyclo )
N-trans-(4-}2-[4-
pi peridin- | -yl]
hoxymet hyl - 0. 019

ﬁ’IE

SO

3- yII%1

1y n?tqgéﬁ;%rc

0

e%%%%&% H

1

Ki

dopamine
d3

receptor:
human

(D3)

54

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
cyclopropyl-acetamide

0.013092

0.003206

55

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-hydroxy-
acetamide

0.014991

0.01681

56

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
methanesulfonyl-
acetamide

0.015216

0.014784

57

N-trans-(4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
[1,3]dioxan-2-yl-
acetamide

0.017625

0.00613




cyclo

w@rpenitin- 1-yl]-ethyl }-
hydr oxy- 4- et hyl -
WD 2009/ 013212 PCT/ EP2008/ 0593

Narma

hexyl )
benzo [d]

i soxazol

cycl ohe

AdAonam-ne

xyl) cetam de 0.01

-acetamde 45 N-trans (4-f 2-[4-(6- Chloro

-3-yl) - "
H cyclohexyl)-2-(4

5 0.007

-42 Ex. Conpound

raront Ay -

PCT/EP2008/059356

h%pan
befzo
- et hy
Hp

piper

005

12-[ 4

% 4
dl Co;
'} -
N

[V
NI

-1-yl]

cycl ohexyl)
/! Ethanesul fonic

6-fl uoro- benzo [d]
n

C_1T2
ST T ITZuupyarimt 11

trqgs (4 {2

~ethyl }

- acet

HUIID.II d3 (5"”2(1)
[4 (6 q@loro JC,
Cl in- | -
am de 0.023745 0. 00
acid (4 N trans

i soxazol - 3-yl) -

F| cycl ohexyl ) -am de

rcecpylur.

N~/N—

ééfb
81 um_a7

(5HT?2a)

Ki

dopamine
d3

receptor:

0. 001664

human

(D3)

5.8\/ |

- (
d
5

I al
QR 9
\Szox =

O-N

O G

Cl

ORI N

N-trans-(4-{2-[4-(5-
Chloro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-
methoxy-cyclohexyl)-
acetamide

0.02467

0.008381

59

N-trans-(4-{2-[4-(5-
Fluoro-benzo[d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-
methanesulfonamide

0.027483

0.00798

60

N-trans-(4-{2-[4-(6-
Chloro-5-fluoro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-
propionamide

0.043968

0.01354

61

N-trans-(4-{2-[4-(6-
Chloro-5-fluoro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
(tetrahydro-furan-2-yl)-
acetamide

0.031001

0.017732




48 4-Chloro-N-trans (4-{2-
_3_y|)_

benzo[ d] i soxazol

" CNJ[4-(6-fluoro-

piperidin- | -yll

-ethyl} -

wa by | )

49 N-t

I1S\ 3- yI) -plperldln 1- yI]

rans(4-{2-[4-(6- "

hoanzonoci

N Flu

z?c;O

benzo [d] isoxazol -
ethyl} cycl ohexyl) - 4-

£ A
I_ UCTITIZCTITICTSUr 1 UII(J.III

NNA2A0A

ﬁﬁ"_)_l’l n \Aﬁ

F benzenesul f onam de 0. 005132 0.POBBB208/059356

\

Krzm

hunman

| -yl

/vy
et IUAy

013212 CT/ EP2C908/ 059
Human d3
D3 50 Pyridine-3-s
-(6-fluoro-

S5- HT

NI
-ethyl} |1

benzol
cycl ohex

.JC

356

. UUF OIS

-4éﬁ$§a) recept

ul fonic acid H tra
d] i soxazol -3-yl)- pi
yl) -am de 0.002476

Conpound Ngne

of

nﬁumz L

Ki

dopamine
d3

receptor:
human

(D3)

oy
N
/©)\C v o
FY O_NJ\/O\

N-trans-(4-{2-[4-(5,6-
Difluoro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-methoxy-
acetamide

0.01052

0.032674

63

O-N
A NG A

N-trans-(4-{2-[4-(5,6-
Difluoro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-((1R,3R)-
3-methoxy-cyclopentyl)-
acetamide

0.013209

0.019994

64

F1§91:)\%C>thwi:fk

N-trans-(4-{2-[4-(5,6-
Difluoro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-
methoxy-cyclohexyl)-
acetamide

0.00767

0.017303

65

oy
N o}
F/(F:ﬁ\c \\""O‘NJ\/\O/

N-trans-(4-{2-[4-(5,6-
Difluoro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-
propionamide

0.012918

0.011356




N-trans-(4-{2-[4-(6- Chloro -N benzo [d]

i soxazol

-3-yl) - ci

N pi peridin-1-yl]-ethyl}-

N ~-N

W@ y@bor2ty| ) - 3- cyano propi onani de 0. 023745 0. OPBI/BL200HE9356

N-trans-(4-{2-[4-(6- Chloro o-
|soxazm

3- yI) - Ci

I \

benzo [d]

?7

Ay Iann

.5
pi per
2009/
Ki Ki

[a¥ETaaaYa)

:
IUIII J.'

m de 0.015582

ro O-N &S&%grrégben zo[d
i din-1-yl]
t et rahydro-furan-2 -yl
013212 PCT/ EP2008/ 0598

Human
EA I\Lfranc- (A_[D

Iy |1
'CLIIyII'

008772

~ethyl}-

5- HT2dopamni ne

N2

acet

I ohexy
1 I\I byb UTITAY
ns-

1\
I)'
53 Ntra (4-
]|soxazo%—% yl) -
cycl ohexyl) -2-
56
d3 (5HT2a)

[A-( 6

-44 Ex. Conpound

recept or:
O N-Chl arn

2
ZTLyariu

2- [ 4-(6-

1

Ki
dopamine

d3

receptor:
human

(D3)

IIU66I.4.II

| =~ - ) JEr LI L L

oy
N

/d\c N\ 0

FY <:>~N1\

UTTo \_l‘

1

R W
N-trans-(4-{2-[4-(5,6-
Difluoro-

benzo[d]isoxazol-3-yl)-

piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide

A4 B B I | BV A BV

0.017739

0.011368

67

o
N O
AR

N-trans-(4-{2-[4-(5,6-
Difluoro-

benzo[d]isoxazol-3-yl)-

piperidin-1-yl]-ethyl}-
cyclohexyl)-2-hydroxy-
acetamide

0.011782

0.01995

68

N-trans-(4-{2-[4-(5,6-
Difluoro-

benzo[d]isoxazol-3-yl)-

piperidin-1-yl]-ethyl}-
cyclohexyl)-3-hydroxy-
propionamide

0.024792

0.01172

69

0}

N-trans-(4-{2-[4-(5,6-
Difluoro-

benzo[d]isoxazol-3-yl)-

piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-
hydroxy-cyclohexyl)-
acetamide

0.007848

0.020912




5

N benzo [d]
-ethyl} aN cycl ohexyl)-2 cycl opropyl
wQ2®280222 0. 003206 55 N-trans-(4-{2-[4-(6- ChPOr/BP20BB/059356

i soxazol

_3_y|)_

ci piperidin-

I -yl]
-acet am de

benzo [d] isoxazol-3-yl) - oi_ ag N~ 0
piperidin-l-yl]-ethyl}- N-J~-o0 tcycl ohex xyl) -2-hydroxy-
iide 0.014991 0.01681; 56 N-trans-{4-{2-[4-(6-
orjo -N benz d] , i soxazol - 3- yI) - 00 .
gﬁ%%rldln |-§@¥Pé¥#§|} N-52 cycl ohaRS1) - 2 ;ﬁf dopamine
met hanesul f onyl - acetani de| 0. 015216 0. 014784 5Hum;; 13
N-trans-(4-{2-[4-(6- Chlorp O-N benzo [d] Toa receptor:
i soxazol -3-yl) - No o piperidin-1-yl]-ethyl}- %—) h_urlr)?n'
cycl ohexyl)-2 [ 1,3] dioxap-2-yl acetanide 0.017625 Ay
0-00613 WO 2009/ 013212 PCT/ ER2008/ 059356 - 45 Ex. b
Co7rppound Name Ki Ki  5- HT2dgpgaiso@-{2Hunes-d3 | (5HT2a)
recept or: Difluoro-
o-N benzo[d]isoxazol-3-yl)-
F/d\c N\\““O‘N piperidin-1-yl]-ethyl}-
F cyclohexyl)-2-((1R,3R)-
3-hydroxy-cyclopentyl)-
acetamide 0.011439 | 0.019756
71
Tetrahydro-pyran-4-
o carboxylic acid trans-(4-
'?Q)\G {2-14-(5,6-difluoro-
¢ N~ Q o benzo[d]isoxazol-3-yl)-
Nk@ piperidin-1-yl]-ethyl}-
cyclohexyl)-amide
0.00786 0.018169
72
N-trans-(4-{2-[4-(5,6-
Difluoro-
ON benzo[d]isoxazol-3-yl)-
F‘FQ)\CNV....Q o gy | piveridin-1-yll-ethyl}-
N*~0" | cyclohexyl)-2-
[1,3]dioxan-2-yl-
acetamide 0.009394 | 0.013512
73
N-trans-(4-{2-[4-(6-
Methyl-
O benzo[d]isoxazol-3-yl)-
/Q/‘\GL\/O\ 0 piperidin-1-yl]-ethyl}-
N/u\ cyclohexyl)-acetamide
0.016758 0.009275

The present invention also provides pharmaceutical compositions containing

compounds of the invention, for example, compounds of formula I or pharmaceutically

acceptable salts thereof and a pharmaceutically acceptable carrier. Such pharmaceutical

compositions can be in the form of tablets, coated tablets, dragées, hard and soft gelatin
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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 syrups are, for
example, water, polyols, sucrose, invert sugar, glucose and the like. Adjuvants, such as
alcohols, polyols, glycerol, vegetable oils and the like, can be used for aqueous injection
solutions of water-soluble salts of compounds of formula I, but as a rule are not
necessary. Suitable carriers for suppositories are, for example, natural or hardened oils,

waxes, fats, semi-liquid or liquid polyols and the like.

In addition, the pharmaceutical compositions can contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts
for varying the osmotic pressure, buffers, masking agents or antioxidants. They can also

contain still other therapeutically valuable substances.

The present invention also provides a method for the manufacture of
pharmaceutical compositions. Such process comprises bringing one or more compounds
of formula I and/or pharmaceutically acceptable acid addition salts thereof and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

The compounds and compositions of the present invention can be administered in
a conventional manner, for example, orally, rectally, or parenterally. The pharmaceutical
compositions of the invention can be administered orally, for example, in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions, or
suspensions. The pharmaceutical compositions also can be administered rectally, for
example, in the form of suppositories, or parenterally, for example, in the form of

injectable solutions.
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-46 Ex. Conmpound Nanme Ki Ki  5-HT2dopam ne Human d3
(5HT2a) receptor: human D3 62 N-trans-(4-}2-[4-(5, 6-

wordvoone - N, benzo [d] isoxazol-3-yl) - F NL~PCT/EP2008/059356

piperidin- | yl] ethyl} F N cyg ohexyl) -2-nmethoxy-
acetam de 0.01052 0.032674 63 trans-(4-}2-[4-(5, 6-

0 AN G i Bty g i i o
thentephmiye- 13yaidopsrioyin)5- HAgeteaapitols a0d 0d3xpect@] ©1839#ctive in the
ﬁrgegl)?%gzlé ?ﬂgsyé}fcgti}c_%ﬁ%ﬁde%?wﬁfch%n%(!ljeos%:ﬁ%fe)%lglﬁfr%,_zs%rl{z_g%l/ffe]ctive disorders,
bipbhay diseask;, roywih,gisgohpltiy -d2piessiomend osher pyychodeeiyblving paranoia and
%‘%iﬁ%lglggr a 111—Q9 P4 &08&)7}311%§mac60§0é\1|6atl LA Of _a}I?o_VL:l?' hgéf—%finiw, and
selective human dopamine D3 receptor antagonist, SB-277011-A. JPET 294:1154-1165;
Harrison, P. J. (1999) Neurochemical alterations in schizophrenia affecting the putative
receptor targets of atypical antipsychotics. Focus on dopamine (D1, D3, D4) and 5-HT2A
receptors. Br. J. Psychiatry Suppl. 38, 12-22; de Angelis, L. (2002) 5-HT2A antagonists in
psychiatric disorders. Curr. Opin. Investig. Drugs 3, 106-112; Joyce, J. N. and Millan, M.
J., (2005) Dopamine D3 receptor antagonists as therapeutic agents. Drug Discovery
Today, 1 Jul, Vol. 10, No. 13, P. 917-25); drug dependency and abuse and withdrawal
(Vorel, S. R. et al. (2002) Dopamine D3 receptor antagonism inhibits cocaine-seeking and
cocaine-enhanced brain reward in rats. J. Neurosci., 22, 9595-9603; Campos, A. C. et al.
(2003) The dopamine D3 receptor antagonist SB277011A antagonizes nicotine-enhanced
brain-stimulation reward in rat. Soc. Neurosci. Abstr., 322.8; Ashby, et al. (2003) Acute
administration of the selective D3 receptor antagonist SB-277011-A blocks the
acquisition and expression of the conditioned place preference response to heroin in male
rats. Synapse, 48, 154-156); anxiety, and depression (Reavill-C et al. (2000)
Pharmacological actions of a novel, high-affinity, and selective human dopamine D3
receptor antagonist, SB-277011-A. JPET 294:1154-1165; Drescher, K. et al. (2002) In vivo
effects of the selective dopamine D3 receptor antagonist A-437203. Am. Soc. Neurosci.
894.6).

The dosage at which compounds of the invention can be administered can vary
within wide limits and will, of course, be fitted to the individual requirements in each
particular case. In general, the effective dosage for oral or parenteral administration is
between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being preferred for all of
the indications described. The daily dosage for an adult human being weighing 70 kg
accordingly lies between 0.7-1400 mg per day, preferably between 7 and 700 mg per day.

The following examples are provided to further elucidate the invention:

Example 1
4N-trans(4-{2-[4-(6-Fluoro-benzo[dlisoxazol-3-y1)-piperidin-1-yl]-ethyl}-cyclohexyl)-

acetamide

Intermediate B
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-N benzo [d] isoxazol-3-yl) - ~ piperidin- | -yl]

-ethyl} - # F NO F cycl ohexyl) -3-nethoxy-

wWee@phonam de 0.012918 0. 011356 WO 2009/ 01321 2PCT/EP2008/059356
PCT/ EP2008/ 059356 -47 Ex. Co und Nane Ki Ki

5- HT2dopam ne Human d3 (5H'I'2a§)

receptor: human D3
.0 O N benzo [d]
=3 -yl]-ethyl}- F N
cycl ohexyl) -acetanlde 0.017739 0.011368 67
N2 nans-(4-{2-[4-(5,6- Difluoro benzo [d]
azol-3-yl) - FN\ "" 0 Opiperidin- | -yl]
-ethyl} F N~LI cycl ohexyl) -2-hydroxy- acetam de

%—Rflt %%eriyéf 1<,9 ?? ac1gg'r§6\l- E&?sﬁncglflwgs ac{d4 d Qo a gtlrrel:% sfolhﬁ'l[Pon of 22.08g of

50% sodium hydrox1de solution in 450mL deionizated water. The clear yellow solution is

transferred into a high-pressure autoclave that it charged with 30g (511 mmol) of water-
wet sponge nickel catalyst. The autoclave is sealed, flushed with nitrogen and then
pressurized to 115 bar with hydrogen. The reaction mixture is stirred and heated to 125°C
for 48h. At that time the autoclave is cooled, vented and charged under nitrogen with
another 30g (511 mmol) of the sponge nickel catalyst. The autoclave is flushed again with
nitrogen and then pressurized to 115 bar and the vessel is heated to 130°C while stirring
(a maximum pressure of 130 bars is observed). Hydrogenation is continued for 5 days to
130°C. The autoclave is then cooled, vented and flushed with nitrogen and the contents
are removed and filtered through filter aid to remove catalyst. After removal of the
solvent 74g of crude material was obtained. The intermediated is used directly in the next

step without purification. MS (m/e): 158.3 (M+H")

Step 2

A solution of the trans-(4-amino-cyclohexyl)- acetic acid obtained (74g, 476mmol) is
adjusted to pH 5 with 25% HCI. The mixture was evaporated to dryness and dried under
vacuum overnight. The residue was suspended in 146mL of a 6.5N ethanolic HCI
solution and 0.6L of ethanol were added to the mixture. After 4 h refluxing, the mixture is
cooled and filtered and the filtrate is concentrated to dryness under vacuum. The residue
is dissolved in ethanol, treated with ether and cooled overnight in the refrigerator.to give
the trans- (4-Amino-cyclohexyl)-acetic acid ethyl ester hydrochloride (19.7 g, 32% on
the two steps ) as a white solid which was filtered and dried under vacuum. MS (m/e):
186.1 (M+H")

Intermediate C

Step 1
Trans-(4-tert-Butoxycarbonylamino-cyclohexyl)-acetic acid ethyl ester

To a solution of trans-(4-Amino-cyclohexyl)-acetic acid ethyl ester (1.28 g, 7 mmol), in
dichloromethane (15mL), di-tert-butyl-dicarbonate (2,26 g, 10mmol), triethylamine
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NO pi peridin-l-yl]-ethyl} F NO cycl ohexyl) -3-hydroxy-
propi onam de 0.024792 0.01172 69

WORGpANR1Y 4-{2-[4-(5,6- Difluoro o-N benzo [ d]PCT/EP2008/059356

i soxazol -3-yl) - F - N~ .. O_o5 iperidin-1-yl]-ethyl}-
F aN~" cycl ohexyl)-2-(4 hydroxy-cycl ohexyl) acetam de

&P B R AR ol S8 0T AR Vg added

hee)raesaptrod forthmnertil TDS indiatd tompk?tloﬂ o} the[rdac{ibn6Water was

BRI Sftpe EHRE e il e gopbined

8rgayid rlzwc;s-w:qrc Iwaqdedtvyt@ watacgtdabmirdbe d led)dvied 3hgBeDdr8 B61Batd, Kiltered

I5 AR 0P R PO B s
pithéiekatien ethyl/hdetagd 4R Yo 3:2) to give 1.2 g (60%) of the product as a white solid.
MS (m/e): 284.4 (M-H").

Step 2
Trans-[4-(2-Oxo-ethvyl)-cyclohexyl]-carbamic acid tert-butyl ester

To a solution of trans-(4-tert-Butoxycarbonylamino-cyclohexyl)-acetic acid ethyl ester
(1.04 g, 4 mmol), in toluene (10 mL) at -78°C a 1.2M solution of DIBAL-H (5.1mL, 6
mmol) in toluene was added. The mixture was stirred at -78°C until TLC after 0.5h
indicated completion of the reaction. Water was added and the solution was extracted
three times with dichloromethane. The combined organic layers were washed with water
and brine, dried over magnesium sulfate, filtered and evaporated. The crude product was

used without purification on the next step. MS (m/e): 242.3 (M+H").

Intermediate E

Trans (4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-vl]-ethyl}-cyclohexyl)-

carbamic acid tert-butyl ester

A mixture of 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole (4 g, 18.1 mmol), trans-[4-(2-
Oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl ester (5.4 g, 22.7 mmol), in 1, 2
dichloroethane (55mL) was stirred for 4 h at room temperature and sodium
triacetoxyborohydride (6.9 g, 32.7 mmol) was added slowly and the resulting solution
was stirred for 12 hours until the TLC indicated completion of the reaction. The mixture
was filtrated and concentrated to dryness and purified with column chromatography on
silica gel using CH,Cl, —CH,Cl, /MeOH (1-9:1). The product fractions were concentrated
to give 9.4 g (21 mmol, 100% vield) of a light brown solid. MS (m/e): 446.3 (M+H").

Intermediate F

Trans 4-{2-[4-(6-Fluoro-benzo[dlisoxazol-3-vl)-piperidin-1-yl]-ethyl}-cyclohexylamine

(could be obtained as the trifluoroacetic acid salt)
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cycl ohexyl) -am de 0.00786 0.018169 72
N-trans-(4-}2-[4-(5,6- Difluoro O N benzo [d]

w0 s@rari2 3-yl) - F-Nom'' O O PCT/EP2008/059356

pi peridin-1-yl]-ethyl}- F N-~'Q cyclohexyl)-2- [ 1, 3]
di oxan-2-yl acetam de 0.009394°0.013512 73

t - - - . - SNEET
S0 N SSERORL prip1 io-
oycbihokig ke yarpamaceidier teleit@l. SG68581ved 00dMbrormttbarpr @8emt.) and
J[rﬂ'y %%e{cgtqc fcllé % aﬁ{ié’&’ égq)eé f< P{'%mq ?ﬂ%{'ﬂ%@l an%lqu gﬁhueolp §tirred at
containirng conpounds 0 e i'nvention, for exanpl e,
oemp cunssatofe dvermghtaNhHOIO; phdowiadded aatilipy] 9 acd dptrabstee

g)alrgclsedt?)ht(ier gsox{\git}?ﬁghﬁ)rgr?l%gﬁg %ry(fsei:tﬁglalc%af%cfﬁeo éomln? was evaporated to

carrier. suc pharmaceuti ca conpositions can Be"'Ph

yihld 3. 9g McmimblaBr %) of a bgatbeowh adlidethst wakregdesthotgpudifaation on
of t | at | % PCT/ EP2008/ 059356 - 49

gnaepns% Sg%p,s' lglgl \llﬁ?f:%%g@é@%n%% ‘ons or suspensions. The

pharmaceutical conpositions also can be in the form

24 -t I —eﬁucg)r%—blerﬂ Q i%(?)! eol§ —ll E Iioer},,sg'in—-[hﬁ -ethyli-cyclohexyl)-

agdinbidon to one or nore conpounds of the invention,
contain a pharmaceutically acceptable carrier.
Suitable 5 pharmaceutically acceptable carriers

itried [ud e- Hhlnaro rieaes(idi is@tak gl -3-plriperidion gahethybrcydbhenylainine (0.03
C iers..Lactose, ,corn,starch or i vati ves er eof .,
£ b b PE R RasaR At BBl Eha R ) e h ARG i addea
(e, rgtm.osllﬁxl&n'pll) éollmdﬁy@b%tﬂsgloﬁgé '((E?(B llﬁlﬂfo.l(ablhlﬁT(ﬁ). and the
coat e ta et [ agees n al el at | ul es.
SoRb Enr s Rk o U RERRS o g b rer Bt D T AR & e end of
Fh_)eaﬂa_l:ltien. S(ﬁl@ﬁ‘hl | &wﬁﬂad)(ﬁiﬁteSslp_lulI(k'ﬂmegas aﬂ&%@untﬂ@iﬁ 9 sad ﬂg réatdion

I qul POl YO ng, the |1 kKe; ependil on thnhe s .
pittled Dt SR Bethat s Toe SRt fgtind purified with
btsluevethrorstegiaplty begilica gd using UM ChaseH all, A0JOH (1-9:1). The

e capsul es. Sui t%bl e.car

el ati Ler r the . .
BT SRR E CiapirriL MR e B3e (L0aS muppt 6% yield) of awhite
solid. MS (m/e): 388.5 (M+H").

Example 2
Tetrahvdro-pyran-4-carboxvylic acid trans (4-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-

piperidin-1-yl]-ethyl}-cyclohexyl)-amide

Tetrahydro-pyran-4-carboxylic acid (0.013 g, 0.096 mmol), 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetramethyl uronium tetrafluoroborate (0.026 g, 0.08 mmol) and (0.04 mL, 0.24
mmol) of N-ethyldiisopropylamine were stirred in 0.6mL of DMF for 0.5h at room
temperature and Trans 4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexylamine (could be obtained as the trifluoroacetic acid salt) (trifluoro acetic acid
salt) ( 0.030 g, 0.08 mmol) was added. The mixture was stirred for 12 hours at room
temperature. The mixture was concentrated to dryness and the residue was taken up on
methanol and purified with preparative HPLC on reversed phase eluting with
acetonitrile/water. The combined producted fractions were evaporated under reduced
pressure to yield 0.027 g of a off-white solid (0.06 mmol, 74%). MS (m/e): 458.5
(M+H").
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conmpounds of the invention have high affinity for the
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expected to be effective in the treatnent of
psychotic disorders which include schizophreni a,
schi zoaf fective di sorders, bipolar disease, nania,
psychoti c depression, and other psychoses invol ving
paranoi a and 5 delusions (Reavill-C, et al. (2000)
Phar macol ogi cal actions of a novel, high-affinity, and
sel ecti ve hunman dopam ne D3 receptor antagonist,
SB-277011- A, JPET 294:1154-1165; Harrison, P. J.
(1999) Neurochem cal alterations in schizophrenia
affecting the putative receptor targets of atypica
anti psychotics. Focus on dopam ne (D1, D3, D4) and
5-HT2A receptors. Br. J. Psychiatry Suppl. 38, 12-22;
de Angelis, L. (2002) 5-HT2A antagonists in 10
psychiatric disorders. Curr. Opin. Investig. Drugs 3,
106-112; Joyce, J. N. and Mlian, M J., (2005)
Dopani ne D3 receptor antagonists as therapeutic
agents. Drug D scovery Today, 1 Jul, Vol. 10, No. 13,
P. 917-25); drug dependency and abuse and w t hdr awal
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benzo [ dl isoxazol-3-vyll) 3- VI\ -nlnﬂrldln- L -vl1 -
=~ L 1 b ~ J 7 J ]

piperidin- | -yll -ethyl}- ethyl }-cyclohexyl)-2-
Byahpleexyl am ne (could be norpholin-4-yl- obtained as
hetrlfl_ranetlc:lsonlcotl zhnd

t
[ 4rddb4- (6- 480.6 Trans 4-12- [4 (6 FI uor o- 481 4
Fl'uoro-benzo [d] isoxazol - benzo [d] isoxazol -3-yl)

Intermediate E

Trans (4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-vl]-ethyl}-cyclohexyl)-

carbamic acid tert-butyl ester

A mixture of 5-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole (1.3 g, 5 mmol), trans-[4-(2-
Oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl ester (example 1, intermediate C) (1.6 g,
6 mmol), triethylamine (0.64 mL, 5 mmol) in 1, 2 dichloroethane (27mL) was stirred for
4 h at room temperature and sodium triacetoxyborohydride (1.9 g, 9 mmol) was added
slowly and the resulting solution was stirred for 12 hours until the TLC indicated
completion of the reaction. The mixture was filtrated and concentrated to dryness and
purified with column chromatography on silica gel using CH,Cl, -CH,Cl, /MeOH (1-
9:1). The product fractions were concentrated to give 2.3 g (5.1 mmol, 100% vyield) of a
off-white solid. MS (m/e): 446.3 (M+H").

Intermediate F

Trans 4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl|-ethyl}-cyclohexylamine;

compound with trifluoro-acetic acid
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3-yl) -piperidin-1-yl] - piperidin- | -yll -ethyl}-
et hyl }-cycl ohexyl)-2- cycl ohexyl am ne (could be

woreaonox3212 soni cot i nam de obt ai ned as the PCT/EP2008/059356

trifluoroacetic acid salt) and_2-methoxy- isonicotic
acid 14 N-trans (4-{2-[4-(6- 532.7 Trans

2 A s S0 S TR - gk
pthplérdydbhexyl) -caythdmic etidyér}-busd bspérlis sopeddohelghllgrothethane (ISmL)

SHELPIBIE % 500 RLPRL AR e
foom EEnpegitnrd ewtnlgfheNzﬂmsasilde@daﬂDMtﬂ 1)3?3 2nd the mixture

%@{a@%ﬁaot%%ésoél%%é chltﬁ)rgrﬁﬁ_tﬁ)éne i%is éﬁg%ﬁt%te dr oe_ SO, .?? %gslfgvaﬁgrated to
fielt12-§64g (SE3rfemiobrl60%%08a whitb enliziothft vla,s4jsedjwﬂh0mtq>L121-flcatlon on the

b I b I dt 4-
Bepserh s | AgsRERlg ) Can oot ¢ actd trans

cycl ohexyl am ne (could be benzo [d] I soxazol - 3-yl) -

g;gcdrmﬂexyl ) -am de benzo [ 1,4] dioxine-2-carboxylic

acid 16 N-trans (4-{2-[4-(6- 467.6 Trans
4-12-[4-(6-Fluoro- 468.4 Fluoro-benzo [d] isoxazol -
B&Ipzmd[ad}iedcﬁbedidmkxa&&[yé ) fidnyT)ans pi{pqm(ﬁilﬂuoﬂo bepk | disoxazol-3-

%?%eh@%l grl]ll ﬁléyl chﬁpggxg _miﬂ%llgn?%) hlBE}%D?fgng Xeyww )%rletfl%amme and

mt;mmmdeams dm/ell BREBUdIHdACet i ¢  acet ami de acid salt)

and (3-Methyl pyrazol- | -yl) -acetic acid 17

N-trans(4-{2-[4-(6- 514.6 Trans 4-12-[4-(6-Fl uoro-
Admple 25| uor o- benzo [d] isoxazol - benzo [d]

n%(r‘?sz(ﬁl {;2%.4}/( Fluoroybe)nzo [%I g)galzg Vl]5 Bllp(l_rldm 1 a? ethv} cvclohexvl) 4-

morphohn 4—Vl benzamlde

4-morpholinobenzoic acid (0.153 g, 0.74 mmol), 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyl uronium tetrafluoroborate (0.026 g, 0.69 mmol) and (0.350 mL, 2.02 mmol)
of N-ethyldiisopropylamine were stirred in 5mL of DMF for 0.5h at room temperature
and Trans 4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexylamine (trifluoro acetic acid salt) ( 0.300 g, 0.69 mmol) was added. The mixture
was stirred for 12 hours at room temperature. The mixture was concentrated to dryness
and the residue was taken up on methanol and purified with chromatography eluting
with CH,Cl, -CH,Cl, /MeOH (1-9:1).. The combined producted fractions were
evaporated under reduced pressure to yield 0.24 g of an off-white solid (0.5 mmol, 70%).
MS (m/e): 535.3 (M+H").

Example 26
N-trans (4-{2-[4-(5-Fluoro-benzo[dlisoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-3-

methoxy-propionamide

Prepared as described on example 25 using 3-methoxy-propionic acid and ), 2-(1H-

benzotriazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate, N-
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et hyl }-cycl ohexyl )-4- cycl ohexyl am ne (coul d be

pyrrol -1-yl -benzam de obtained as the trifluoroacetic
wa@eiodosrir) and 4-pyrrol-1-yl- benzoic acid 18PCT/EP2008/059356
1-Hydroxy 429.5 Trans 4-12-[4-(6-Fluoro- 430.3
cycl opr opanecar boxyl i c benzo [ i soxazol -3-yl) acid
odvta Y
R sntandan gy Paf BB AR Yo B Bervaldiggg -5

Bipytidinpi -pl fdtldydhql’clghe}cylambtea(rtm@wbra&etlh ecid salf)|ta grebbe 823 gof a

I of nd 1- Hydr ox
SO gl R BB o PSR B 3Bt T2
PCT/ EP2008/ 059356 -61 Ex. Systematic name nmw Starting

ggter'll 2175 mv found MH + 19 1 -Trifl uoronethyl
ans 4-12-[4-(6-Fluoro- 496.1

Dlytehod(dt {2+ édé{Pﬂ)ﬂmebeﬁlzb[dﬂhzmxdzdﬂ-S dyBepiperidin 3 -ylydedhyllacyickbhexyl)-4-
trans. (4-{ 4- (? pi peridin-1-yl]-ethyl}-

- soxazol - cycl ohexyl am ne (coul d be
3-yl) -pi peridin-1-yl] - obtained as the

r|fI acet i et hyl -cycl ohex - e aci d sal.t
il fﬁ%@?%%fﬁﬁple b B b e ndedip AT e aSic arid sy -
Ber&o&a’ibll gor D,3 Bkttafrarnsthéfﬁ@roﬁluﬁﬁ aafliododolfte, 6~ Fl uor o-
S([p&?p (§) rl"remﬁI p{gz QIOQ[S?]%ITI So%(e%zzglq,lyp%/azol 3-yl)-
pip@ﬁﬂﬂndl -§H Jeth’}}l cﬁﬂd}bék}lamﬁjéq*t@ﬁhﬁ?fyﬁc@ﬁt REd 640UTEe B@ture was stirred
cl.ohexyl) - obtained the trifl uoroacet
Bayraﬁ%aﬁa%ﬁt 4P AP L AL e gnigtuse ‘gasr?anFIHBart%A Brgphehped the
?e@id@e s %é(@l{s; lu? oRirAah ! ¥ind 5&%&1 Witk PSeparative HPLC on reversed phase

H%Pgt}l.agﬁsz%%rglﬁﬁsatisrrthﬁ wr?@n?qY a%adacteé fragwr&.wre puappyated under

redubad ﬂressure to yield 0.028 g of a off-white solid (0.05 mmol, 49%). MS (m/e): 533.0
(M+H").

According to the procedure described for the synthesis of example 26 further derivatives
have been synthesized from the respective Trans 4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-
yl)-piperidin-1-yl]-ethyl}-cyclohexylamine (trifluoroacetic acid salt) and the

corresponding acid. They comprise examples 28 to 30 on Table 2.

Table 2
Ex. | Systematic name MW | Starting materials MW
found
M+H)"
28 | 4-(2,6-Dimethyl-morpholin- Trans 4-{2-[4-(5-Fluoro-
4-yl)-N-trans (4-{2-[4-(5- benzo[d]isoxazol-3-vyl)-
fluoro-benzo|d]isoxazol-3- piperidin-1-yl]-ethyl}-
yl)-piperidin-1-yl]-ethyl}- cyclohexylamine
cyclohexyl)-benzamide 2027 (trifluoroacetic acid salt) and 2030
4-morpholinobenzoic acid
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Example 32
N-trans (4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-y1)-piperidin-1-yl]-ethyl}-cyclohexyl)-3-

methoxy-propionamide

Intermediate D

1-[4-(2,4-Dichloro-benzoyl)-piperidin-1-yl]-ethanone

Aluminium chloride (11, 24g, 84 mmol) is added portionwise to 23 mL of

dichlorobenzene (200 mmol). To this suspension 8g of 1-acetylisonipecotoyl chloride (42

mmol) was added also portionwise . The mixture was stirred 10 minutes at room

temperature and then at 90°C for 4 hours until TLC indicated completion of the reaction

that changed from a yellow/orange solution changed into dark orange upon heating..

Water was added and the solution was extracted three times with dichloromethane. The

combined organic layers were washed with water and brine, dried over magnesium

sulfate, filtered and evaporated. The crude product was purified by flash-chromatography
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slowy and the resulting solution was stirred for 12
hours until the TLC indicated 15 conpletion of the

WO 2ameninm The mixture was filtrated and concePCT/RPIOAS/059356

to dryness and purified with %é)l um chr omat ogr aphy on
silica gel using CH2Cl12 -CH2C12" / MeCH (1- 9:1). The

Bl glﬂ}% %eégf}ﬂq{ek?%)s Y\@ﬁ gce‘fa‘%??( £048 ?teﬁgoo 196 8 5%%5(%{_?? ?thgf %rd‘duct as

4d.6raBg¢ MERHES (m20: 300t e(Nvredi at e F Trans

4-{2-[4-(5-Fl uoro-benzo [d]

i soxazol -3-yl)-piperidin-I-yll-ethyl

1(¢A &, hbshibanrpnmyl) - (€ Brppdmslyimindl - teihfyl uopeidicdt yl¢-ethanone

acid WD 2009/ 013212 PCT/ EP2008/ 059356 -63 2.3 g ( 5

mol ) of trans

(44{(24[1211chl5>r&lbamogl) bepaafio]l-g oxemobadceiyd §,-10inp@pl)dyas sdlved in
C cI ohexyl b idt t r

igtil]‘l%ooll dm}% % ydio elr%lrlr% (ﬁ? En%% n(ﬁ wds adgled fokﬂé)v»yed by%\*ﬁ

tlisoblapyt etagletmine atd.81nils 7adohed ) and e réeiblﬁoﬁ mihreﬂﬁtﬁndmi )00°C for

g@—g(r) hpﬁﬁ%’tﬂk‘; Lé&dﬁcas[t S{orrr\?l\f)ie? 0 dcc)ltr tge re te ?P @\f_? was &dd%d and and the

sol uticrr Waﬁexﬁ)&ttﬁddtredtlﬁle!; wnhsilchl(hbndzﬂtalmleﬁﬂmt@ﬁﬂmm <a1gaimc layers

T RRE I Rare! M5B P G FUPRRLAL b etk plg gravoraced
Tthe bade ppaduict wesapurdieddiy flablte chroexitogtgpson dilca(gel €ith hexane : ethyl

)
Febus SO0 205 alH7 d gt ieabdnct R By BREREID I 1 1 of the
aaﬂmgnnﬁenél’rﬂapavaedeca%ré&sm& (hed): 6n5.exsimaHe. 1 from
Trans 4-{2-[4-(5-Fl uoro-benzo[d]i soxazol -
yl')-piperidin-1-yl]-ethyl}-cycl ohexylam ne in
tH[ ¢ Hb-atdomt hvae] dMsbiuzbl-3-et)hyibaidineg -dhdthanone
acetylchloride. M5 (me): 388.3 (MtH+). 15 Exanple 25
N-trans

(44 {22 4 Di{Bed-ploangl) biE Pz b dtoid oviar] odne Bryl} Lﬁ1p¢3tl1chﬁ¥1l il -rétHanone

Qi’ﬁ%’ Zﬂﬁ]‘-?lﬁg@gg \Zfid%.:/ln;’fﬁ (3?811@ ggd Iagtagsl | -tﬁ]ﬁthz 0X1dje was added

.84k e Awadl) | AROhixtuyd Wasktidred f(ﬁ‘-Z H@irs angitTyd indicariduhe end of
obo at e O 026

etraflu ) and, (0,350 nL,
FRHB aﬁhe BIveRE & WP&VFCE %%CE i éuvﬁ?deéysfil%ﬁ-fé%fnmgmphv
brrkilied ngMﬁhﬂ@ka& :2bhydhcetnom Ueﬂpﬂb althércembaued pkbamnSedtfrictions

st ERgr et oie S TS REK B hePlqhest P G- MS
aerdi e7acid+seht) ( 0.300 g, 0.69 mmmol) was added. The

m xture 25 was stirred for 12 hours at room

tenperature. The mi xture was concentrated to dryness

e1Thl 640e3-paRtidied Wabeik&lisobtpzolihrieddhddrede and puri fi ed

wi th chromat ography eluting wth CH2Cl2 - CH2Cl12 / MeOH
(1-9:1).. The conbined producted fracti ons were

m{atmsrcaﬂ@ld) burderd]fsegielesty Dt]]ﬁgémtrlﬁ 1t@] ¥ttehend (2458 5 mmol) was

f-white solid
dTutectl with an aqueous soluglon of 6N (19 8’'mL, 16 mmol) and the mixture was

refluxed overnight. After cooling , 2X20mL of ether was added and the mixture
extracted. A solution of NaOH was added to the aqueous phase until pH 11 and the
mixture was extracted with ethyl acetate three times . The combined ethyl acetate
fractions were dried and evaporated under reduced pressure to yield 1.14 g of alight
brown solid (93%). MS (m/e): 236.9 (M+H").
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M5 (me): 535.3 (MtH+). 30 Exanple 26 N-trans
(4-{2-[4-(5-Fl uoro-benzo[dlisoxazol -3-yl)-pi peridin-|-

w@ R009e112y2 - cycl ohexyl ) - 3- met hoxy- pr opi onanm dePGBEP2008/059356

Prepared as described on exanp%ﬁ 25 using
3-met hoxy-propionic acid and ),” 2-(1H benzotriazol -
%!&I#;é;%ES 3-tetranethyl uroniumtetrafl uoroborate, N
3212 PCT/ EP2008/ 059356 - 64
EMHMM_@FBGH@O lidhis@Eoladrell) Friparadin-1-yl] -ethylt-cyclohexyl)-
4. {414 #B ;ﬁ?Bo!EFnzo[d]lsoxazol 3-yl)-
| }-cycl ohexyl am ne
(trifluoroacetic acid salt) to yield 0.023 g of a
ghe En%dsgldles%r}g% %)? 1n%éd12§7%@(exa%lé [’5{ £ aiBrdhe 6METE)s-3-
pxpel{ldmfflflryk BerEdejrsoxmtezln'ﬁobqhkmdaz(O 43 g,y4 napil p eraheh 442-Oxo-
hex. i peridin zam d
g;lh B I'léh )gﬁ dpélgl%ar%?é %édgegt—gxgr?eﬁter (éé)6 @SX nl'?gllj] 284§ um
Giapetpeytiotommydiidy|( -ltﬁég,zbmmcd):mdl, 221-1c(tﬂ.cb-lloet]1@ne (9.8mL) The product
zotriazo ranet ur.
Fra%n[r 115 WeLe cor né:er:natfaéc);c[ N_gq talh }gg“f I% Sn%)nacr)log% %% n\]ngd cl)me ltg'blt_.browdl solid.
Nﬁamwen4524KNH&5UFluoro benzo[d]lsoxazol-s yI)
pi peridin-I-yl]-ethyl}-cycl ohexyl am ne
(trifluoroacetic acid salt). The m xture was stirred
hﬂﬂnﬁﬂuheﬂrs at roomtenperature. The m xture was

rcemhﬂsﬁe@btmhaises thEtreﬂludrbmuu\Aatid sala)et onitril e/ vvat er. The

conmbi ned producted fracti ons were evaporated under
reduced pressure to yield 0.028 g of a off-white solid
PeepBzdmadbscrid&or eﬁﬁllﬁlﬁﬂ édam D3ihs 04- {2 V- )Chldoelesndo Rijisoxazol -3-

‘éli &’ﬁl%ﬁ%éﬁb' g 'YE ]d Fti‘ %gﬁﬁ% g? ﬁa{’/bgagmg ggd %%g—bll}gfz igsﬁeroafnd trifluoroacetic

saidh sl Thelpfadao Mse)btzﬁﬁ@h@tal light Fellmssolid (0.197g, 52%). MS (m/e):
37%}Q%4E$?-FIuoro-benzo[d]isoxazol-s-

i i'din-1-yl]-ethyl}-cycl ohexyl am ne
(trifluoroacetic acid salt) and the corresponding

2 d Q) C Xdy A y DE J WA =
hﬂﬂuﬁﬁuﬂdpmhmﬂﬂdt 28 4- (2, 6-Di nethyl norpholln- Tr ans

4-{2-[4-(5-Fluoro 4-yl)-N-trans (4-{2-[4-(5-
benzo[ d] i soxazol -3-yl) -
Prepared as described for example 2 from 3-methoxy-propionic acid , 2-(1H-

benzotriazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate , N-
ethyldiisopropylamine and Trans 4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-
1-yl]-ethyl}-cyclohexylamine (trifluoro acetic acid salt) in DMF for 12 hours at room
temperature. The mixture was concentrated to dryness and the residue was taken up on
methanol and purified with chromatography eluting with CH,Cl, -CH,Cl, /MeOH (1-
9:1). The combined producted fractions were evaporated under reduced pressure to yield
0.022 g of an off-white solid (0.05 mmol, 45%). MS (m/e): 448.3(M+H").

According to the procedure described for the synthesis of example 32 further derivatives
have been synthesized from Trans 4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-
1-yl]-ethyl}-cyclohexylamine and the corresponding acids: commercially available, or
obtained by methods known on the art ( e.g. hydrolysis of the corresponding ester) or by
methods described hereinbefore (see Table 3).
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fractions were dried and evaporated under reduced
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wWOoRGpAarR1Y 4- { 2-[ 4- (6- Chl oro- 516. 12 Trans PCT/EP2008/059356

4-12-[4-(6-Chloro- 516.5 benzg, [d] isoxazol-3-yl) -
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Ncmnso(4a‘<2+[ (édlhlbrcab‘ﬂlzﬂcﬁrssxdzél 3 atlepipatidia-1-yl]-ethylt-cyclohexyl)-2-
. C!%fld (prepared from Met hyl

4 YT cetat d i ckel -alum numalloy in
NEOH and posterlor nethylat|on with NaH, Mel and
L&k h _nq _sus. LiQH), 36 N-trans

Fans 4-12-[4-(6-Chl oro-
544 0 benzo [d] |soxazol 3-yl) - benzo [ d]
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Gahdhra e ¥thle Ao Mel\/(gtlralcfdrdﬁfgao tisprocedude Sest et @r Joluynal of Organic

etic (L1, 4- acetam de Dioxa-spiro [4.5
?ﬁﬂgglﬁaﬁﬁgm gi %3é'( prepared by hydrolysis of
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9/ 013212 /E[P 008/ 059356 -70 37
L ~#-Angt o- 478.0 Trans

4-12-[4-(6-Chloro- 478.1 benzo [d] isoxazol -3-yl) -
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fdllewed by treatment with 25% HCI (13.5 mL) in acetone to obtain (9.48g, 97.6%) of the
desired 4-Methoxy-4-methyl-cyclohexanone as an oil.

(4-Methoxy-4 methyl-cyclohexvlidene)—acetic acid methyl ester

A mixture of trimethyl phosphonoacetate ( 9.11 mL, 56 mmol) and (40mL, 64 mmol) of
n-BuLi (1.6N) in DME ( 60 mL) is stirred for 10 minutes at 0°C. 4-Hydroxy-4-methyl-
cyclohexanone (8g, 56 mmol) was added and the mixture stirred 2.5 hours at 0°C until
TCL indicated complexion of the reaction. Product was obtained after extraction with
dichloromethane (7.71g, 69%).

(4-cis/trans -Methoxy-4-methyl-cyclohexyl) acetic acid methyl ester

Prepared from (4-Methoxy-4 methyl-cyclohexexylidene)—acetic acid methyl ester ( 7g, 35
mmol) with Pd/C (10%) (35 mmol) in ethyl acetate under hydrogen overnight at room
temperature. MS (m/e): 201.2 (M+H").

N-trans (4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-vl)-piperidin-1-yl|-ethyl}-cyclohexyl)-2-

(4-cis,trans-methoxy-4-methyvl-cvclohexyl)-acetamide

(4-cis/trans-Methoxy-4-methyl-cyclohexyl) acetic acid (anhydrous potassium salt) was
prepared by conversion of (4-cis/trans-Methoxy-4-methyl-cyclohexyl) acetic acid methyl
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of methyl ester to the anhydrous acid salt follow ng
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t;&ﬁ?f@iyﬂ) 234Yth¢thoRy-pehétlylncyclohei -aceginfié. IMS (BI)EEBEI0 (M+H").
-yll -ethyl} - cyclohexyl) -2- ((1 S, 35 -3-

cyclohexylan1ne (trifluoro-

Example 42B

N-trans (4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-v1)-piperidin-1-yl]-ethyl}-cyclohexyl)-2-

(4-cis-methoxy-4-methvl-cyclohexyl)-acetamide

Obtained from separation using a chiral column (chiralpak AD) of the cis and trans
mixture of N-trans (4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-cis-methoxy-4-methyl-cyclohexyl)-acetamide. MS (m/e): 530.1
(M+H").

Example 43
N-trans (4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-y1)-piperidin-1-yl]-ethyl}-cyclohexyl)-3-

methoxy-butyramide

Prepared as described for example 32 from 3-methoxy-butyric acid and Trans 4-{2-[4-
(6-Chloro-benzo|[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexylamine (trifluoro
acetic acid salt) in DMF for 4-12 hours at room temperature. MS (m/e): 462.3 (M+H").
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Et S&ugg Chimca Acta, Vol 75, 1992, 1945-1950) WO
097013212 PCT/ EP2008/ 059356 -72- Exanple 42 N-trans
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ahkes-dien [t isdxheol 3-dE-piperidird st ¢th g codlohawl) rBamedfoxy-

By IR g2 (6 banone Proparea from

reacti on of 8-Methyl-1,4-dioxa-spiro (4,5) decan-8-0

11. ﬁg ES nmol ) NaH ( 137 mol ), Ml (273 nmol)
‘ (17 mml) in tetrahydrofuran 15 (150nL) at
(‘8)Qﬂn(lewﬂ@«nhn&ot&n@mm&atzbles -oh Epdridiatied]-tihdiidiyekodexyl)-3-
spi.ro gonpoun foll owed by treatnent with 25% HC1
Laplceetone to obtain (9.48g, 97.6% of the
desired 4- Met hoxy- 4- met hyl - cycl ohexanone as an oi
Met hoxy-4 met hyl - cycl ohexyl i dene) - acetic acid
f(g?@quqd é@%/lé?pargg)nwsmg){et qg ?Ef;%/lumnl (ﬁlé%q%w AD) ofaN trans (4-{2-[4-(6-

Qhﬂﬁ@%ﬂﬂﬁ@ﬁ&ﬁﬁﬁ)lg ﬁ%@épeﬁ’dm 1 n@’fﬁifl} nﬂﬂ@h&&gfﬂ—meﬁﬂ)x%r—
or

is stirred
gﬁgﬁmﬁé?éésémkéc4 %2 [Yidtbily - 4- nethyl cyclohexanone

(89, 56 mmol) was added and the m xture stirred 2.5
hours at OC until TCL indicated conpl exion of the

. Product was obtained after extraction with
glstrgﬂsc@ll—Qt [an(%t(blﬂﬂﬁ) 6ZnZZ)]l(g|’ISO§9Z@ 3- W pipefitn P8 - ethvl} cvclohexvl) 2-
thoxy 4 net yl -c cl ohexyl') acetic acid nethyl ester
A (4l 13 XY |- sl ohexyl)-acetamide
nethyl cyclohexexylldene) acetic acid nethyl ester (
79 35 30 nﬂPI)‘mnth Pd/C (10@6 (35 mmol ) in ethyl

(.“D

1,4-Dioxaspiro[4.5]decane-8-methanol ( 2g, 1 mmol) (commercial available or prepared
as in Bioorganic & Medicinal Chemistry, 13(23), 6309-6323; 2005 ) is methylated using
Mel (1.81mL, 29 mmol) and NaH ( 0.813g, 20 mmol) in tetrahydrofuran to obtain after 2
hours of stirring at room temperature 1.4g ( 7.8 mmol) of the desired compound. MS

(m/e): 187.3 (M+H").

(4-Methoxymethyl-cyclohexylidene)-acetic acid methyl ester

4-Methoxymethyl-cyclohexanone was obtained by treatment of 8-Methoxymethyl-1,4-
dioxa-spiro[4.5]decane ( 1.45 g, 8 mmol) with HCI IN ( 15.6 mL, 16 mmol) in acetone
(35mL) . Acetone was removed and the product was extracted with dichloromethane
.The crude 4-Methoxymethyl-cyclohexanone was solved in 1 mL of dimethoxyethane and
added into a mixture previously prepared by adding n-BulLi ( 3,54 mL, 6 mmol) to
methyl diethylphosphonoacetate ( (1.03g, 5 mmol) in DME by stirring for 10 minutes at
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f‘%%&éél%ﬂ&%s.o m}{yﬁaﬂéf‘gp E’(}i 12_}10_11% z%’][_rg{nﬂl}le}lperature. Addition of ether and
filreatioh @icyds)th@masbr ik G yhed agreivhigd satiic Moh@xy): )53acedaniit).

e. M5 (me): 530.0 (MtH+). Exanple 42B N-trans
(4-{2-[4-(6-Chl oro-benzo[ dl i soxazol -3-yl)-pi peridin-|-

raL ( o-betizg| dlispxazo DL
ef-h¥ diexeusmandl-éychhexyltheetathRleOf N-trans
(4-{2-[4-(6-Chl oro-benzo[ d]

i soxazol -3-yl)-piperidin-l-yl]-ethyl}-

A Okehed¥hdxyB-dAtEASd met hoxy- 4- met hyl - cycl ohexyl ) - acet
amde. Ms (me): 530.1 25 (MtH+). Exanple 43 N-trans
(4-{2-[4-(6-Chl oro-benzo[ dl i soxazol -3-yl)-piperidin-|-
YipaRHMIm CXTH BRaratsis-o3 {4 TBlobOy Yot 1y aadticdRid3Bethyl ester
Prepared as described for exanple 32 from

omneisilly BYrelgblet acid and Trans 4-12-[4-

(6- Chl or o- benzo[ d]

I({c:?L?éfﬁ{zq%%ﬁgm%{h)vl—%lfc?oe}{eg(%l) —gcelzticyelc!d ethyl }-cyclohexylam ne

Prepared using an excess of MeMgBr (26 mmol) in THF (20 ml) with (4-Oxo-
cyclohexyl)-acetic acid (13 mmol) as described on Journal of American Society 93 (1),
1971, 121-129.
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acetic acid salt) in DMF for 4-12 hours at room
tenperature. Ms (nfe): 462.3 (MH+). WO 2009/013212

WEQPBRR20D8/ 059356 - 74- Exanpl e 43A (R) - Nt r aPGI/EP2008/059356

(4-{2-[4- (6 Chl or o- benzol[ d] 76
i soxazol - 3-yl') - pi peridin- I-yII-ethyII- cyclohexyl) - 3

Nk éﬂgﬁypﬁ%t Qér@ﬁ! %
hhy bIAC Bde yl ) -plperldln- I -yI]

_et hyl}cycl ohexyl) 3. et hoxy- butyramde. M5 (me):
462.5 (MiH+) . Exanpl e 43B 10
P&paidd (a4 déRribett {6 eivhige 32 Henm 64 -dyidsowatoletlBd yhdlolxixgB rdcetic acid
I - 0X:Y. - r ami
%%?graﬁ%é {12 e[%gl%s%%éfoa i onmdlm%azo{lgé'p’?éfr%%yl'ﬁm]eﬂgd}'
}G:tuheajl'lpmkquB)ﬂlnfro hedticanisl sqld)- 1{12DM[F491( 6412 Bhilnsrad rdeem gamnperature.
I ) -piperidin- | -yl] -ethyl
WSI“’? FIOAM( Y R hoxy 15 butyram de. MS (me):
462.5 (MrH+). Exanple 44 N-trans- (4- {2- [4-

E QE© benzo [dl isoxazol-3-yl)-piperidin- |-yll
—é?ﬁgfrﬁyclohexyl) 2- trans

Nder et (Ro2V e bICHIoybdnab BKisbxazat atyd)rpigeridi@i - 1-yl]-ethyl}-cyclohexyl)-
8- thgoxynethyl 1, 4-di oxa-spiro [4.51 decane

celanide, aspiro [4.5 ] decane- 8 -nethanol ( 2g, 1

mmol ) (conmer ci al available or prepared as in

|oor ani,c di ci nal try, 6309- 6323;
U555 3 desEbRyPAEEE T  Ag™ Sl B GISTo2BeAG jeosazol-3-
;’ziWin idir(- 1041848l - c?&oﬂéi@la}mh@(thﬁhbﬁfﬁt@ﬁ@idﬁ &iit) ivdichloromethane

ain a ter 2 hour tir erature
T t“(*th? R A R ﬁ%%@ v (me):
187.3 (M+H+) . (4- Met hoxynet hyl - cyclohexylldene)-acetic
acid nethyl ester 30 4-Methoxynethyl -cycl ohexanone

i ned by treatnent of 8-Methoxynethyl- 1,4-

Eﬂﬁiﬁ@sufﬂiahfccb[cﬂl @trﬂﬁqan@ (6-fhof® bBnzoBd [1RhA01 Wi {1 N pti¥edidldN -v1]-
(.,15.6 nm, nmol) 1n acetone (35nL) . Acetone was
Oﬁﬂinﬂﬁélﬁfoduct was extracted with
di chl oronet hane . The crude
4- N@thoxynethyl Iohexanone was solved in
Er%ﬂﬁéxﬁéﬁh%m@ma zgbllwageal-Pwbopiperdintloylé eawé}vwé@éwlamlne
Rro%%eeéjotg}ﬂecﬁgsdﬂh@ grlﬂhcﬁ’%detlé add 34 r(tmteﬁngm!&le)ﬁ teS?ample 1) (0.038 g,

net hyl |ethy phos honoacetate ( (

PvEHyols tap pelyggl in i H (- Grinde @téa%ﬁsukmyt %dgrléqyza%dded followed by
8@1’1}5&391@%6@5@3&50 13 z&nol) and the solution was stirred overnight . The

mixture was concentrated to dryness and the residue was taken up on methanol and

purified with preparative HPLC on reversed phase eluting with acetonitrile/water. The
combined producted fractions were evaporated under reduced pressure to yield (0.023 g,
49%) of the product as a white solid. MS (m/e):: 438.1 (M+H").

According to the procedure described for the synthesis of example 47 further derivatives
have been synthesized from the respective Trans 4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-
yl)-piperidin-1-yl]-ethyl}-cyclohexylamine (could be obtained as the trifluoroacetic acid
salt) and the corresponding sulfonyl chloride. They comprise examples 48 to 50 in table 4

hereinafter.
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2.7 mol)
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filt
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rati on

yl | -let hyl
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9. WO
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12, CTéEP 008/ 059356
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NyehzdireGYES @M eiBkite 2-

acet am de Prepared as

516.3

(36 1
andTrans4-E2-[4-
i din tga.ny

aci d
ME (|1
p1per1d1n 1-yl]-ethyl}-

cyclohexyl)-amide

M= 3 Ry ACGEY C
6- Chl or
Zetdh(firfluorgy c|

b%ﬁ&d Hgk&a% wmi 4+

ohexyt)
0- benzo[ d]
bhexyl am n
12 hours

487.6

acahd £ {2496 -Fhuoro-
] i soxazol - 3-yl) - pi per

epeel; rarel st | o
FPip&RRMILARMFL U €.
cyclohexylamine (could be
obtained as the trifluoroacetic
acid salt) and pyridine-3-
sulfonyl chloride
hydrochloride

488.2
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Exanpl e 46 10 N-trans
(4-{2-[4-(6-Chl oro-benzo[ dl i soxazol -3-yl)-pi peridin-|-

wQ@Ri09e1Ryl | - cycl ohexyl ) - acetam de Prepared asPCT/EP2008/059356

descri bed on exanple 1 from Trans
4-{2-[4-(6-Cnhl oro- benzo[ d] i soxazol - 3-
EJ{QI@ g§r| din-1-yl]-ethyl}-cyclohexylam ne (trifluoro
cid salt) in dichloronethane 15 with
NFliI'thShMHQM Glildrabetzyl dlidoguziolid- yl Mpiperitliam) 1-yd6thwyt-cyclohexyl)-2-
MH—H Exanpl e 47 Ethanesul fonic acid (4-trans

= or o- benzo[ dl i soxazol -3-yl)-piperidin-I-yll
- et hyl | - cycl ohexyl )-am de. 20 Trans
Brep2refl4n éﬁalggmre@amphﬁQ[fdjm Sraxsaﬁmz—[zs-(§4cyllopd>1beniocﬂdhsokagol—3-yl) -

et hy C be. obt.a
o SHeXEN BRI Py (R E i S P I Edahdfgic acid
Wjth (Betb@&ingne aOtht basendlS) (nwak 432k yedHN. THE (0.6 nl) |,
et hanesul fonyl chlori de was added fol |l owed by
E,Qelmc?thgkam ne (0.018 ni, 0.13 mmol) and the solution
Wars—%f—l—rr ed overni ght. The 25 m xture was concentrated
Netrakisy(@e2s]4a(6eClilbeo-basiofidits onasl-Bal e piperidinn1 yHtdulaylbkyclohexyl)-3-
and urified with preparative HPLC on reversed phase
gﬂﬁ?f-‘%ﬁ%‘?—wﬁa@cet onitrile/water. The conbined
producted fractions were evaporated under reduced
Bre@s&:drue ahdoyy eledarhPle@RIrogn tradS4Y{2 41 - (Ghﬁlcpbdiéum déisoxazol-3-yl)-

Phs o el et B i O bt BT R s ghrigropionic

4cld poratden sde(preptred bg KO'GiVR; basrrsiymétiirs meed] éstaro tiie

ARGt Rt Ry Bk Sy SRR S aE e i a2

outréai‘hed as the trifluoroacetic acid salt) and the
correspondi ng sul fonyl chloride. They conprise
gég I 48 to 50 in table 4 hereinafter. 35 WO
} 212 PCT/ EP2008/ 059356 -77- Table 4 Ex.
Syisientt 2¢] 4FK6Fl’Ehlm—Bé1&b(d]MXﬁmﬂ-6 nil b ehitlin- Nol | fedhiyltl cyclohexyl)-2-
H+ . 4 %.Chl N-tr ns (4-{2- Trans
s L | uoro- benzo [d]
i soxazol -3-yl)- benzo [d] isoxazol-3-yl) -

Lperidin-1-yl]. -ethyl}- piperidin-1-yl]-ethyl|}- 520.
%Eﬁ%ﬂﬁlefjmé?ﬁlaﬁ%ﬂ%w{%} %&%ﬁ?@n&%a&ﬁ%ﬁ o NG aid-14-(6-
aslor®chrd|fl]|issxafAseH) Hiperidin-1-yl]-ethyl}-cyclohexyl)-2-(tetrahydro-furan-
2-yl)-acetamide (Example 38). MS (m/e): 474.2 (M+H").

Example 54
N-trans-(4-{2-[4-(6-Chloro-benzo|d]isoxazol-3-vl)-piperidin-1-yl]-ethyl}-cyclohexyl)-2-

cyclopropyl-acetamide

The title compound, MS: m/e = 444.3 (M+H"), was prepared in accordance with the
general method of example 32 from trans 4-{2-[4-(6-chloro-benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-cyclohexylamine (hydrochloric acid salt) and cyclopropylacetic

acid.
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benzenesul fonam de acid salt) and benzenesul f onyl
chloride 49 N-trans(4-{2-[4-(6- Trans

W@ 2W9/0[321% 6- Fl uoro- Fl uoro-benzo [d] i soxazol - POERR208/059356

[d] isoxazol-3 -yl) - 3-yl) -p &erldln 1-yl] -
piperidin-1-yl] -ethyl}- ethyl% cycl ohexyl)-4
%%ﬁhgggéylan1ne (could be 515.7 516.3 et hoxy-

as the trifluoroacetic benzenesul fonan de
Neirghss@l £2) [ 4ai6aClllone béromoyd |isenzzh 8 -yd upiperidin- tiyl |aathd e cydshexyl)-2-

I di ne-3-sulfonic acid Trans 4-12-[4-(6-Fl uoro-
E%%Ré%&g%%ﬂiﬁ4 (6-fluoro- benzo [d] isoxazol-3-yl) -
benzo [d] isoxazol - 3 yl) - piperidin 1- yI] -ethyl }-
BB gt b oL VR SO cewitn e
gd’rileidl Wl@ﬁfﬁ&ﬁdx@mﬁ&&ZZr(ﬁﬁ ItIﬁ|n§aJ{12) [4-dBdhlysibdhid d Bsoxazol-3-yl)-
su or roc e WO 20

S S0 sk ot g B0 SalpR AOH alG ang A ycptic acid.

[4 (6-Cnhl oro-benzo [dl isoxazol-3-yl)-piperidin-
gﬁpksethyl cycl ohexyl)-2- cyano-acetam de Prepared
3

ﬁmﬂﬁ@hdﬂmmbfmkhmﬁuhyl} cyclohexylan1ne (trlfluoro

acetic acid salt) and cyanoacetic acid wth triethyl
am ne as the base. M5 (me): 429.4 (M+H+). Exanple 52
¢ fiaOSompdund 21S: hife (@QMMV(PSI\@@HZP vs{aﬁii)repared in accordance with

I soxazo - pi peri di n- ycl ohex
Egﬁaﬁqaerﬁ¢laﬁﬁhsﬁQﬁ?)@@mﬁ@%ﬁre@aﬁr@ﬁ41 1A Qnéﬁ 6}39“& ‘aenészé{%ﬁp@zol 3-yD)-
g@eﬁﬂﬁim ] EH@l‘f‘yl}dct)fclohexylamme (hydrochloric acid salt) and

(6-chl oro-benzo[d] i soxazol - 3-yl) -
piepenegilionylagatic agithy | 1 - cycl ohexyl ami ne
(trifluoro-acetic acid salt) and 3-cyanopropionic

E@hg%@gvassiun1salt (prepared by KO Si Me3 conver si on
of the nethyl gﬁter to tge_anh drous, aci d saly

a\ L& 3P0V {4 A A0 DEQ-PE

(1n§ ﬁ)oxaﬂ%vlzace&%&" ) - 15 Exanpl e 53

Step 1: [1,3]Dioxan-2-vl-acetic acid methyl ester

Propane-1,-3-diol (2.45 ml, 36 mmol) was dissolved in 100 ml THF and cooled to 0-5 °C.
Sodium hydride (1.43 g, 40 mmol, 55%) was added and the reaction mixture stirred for
15 minutes at 0-5 °C. Propyonic acid methyl ester (2.97 ml, 36 mmol) dissolved in 10 ml
THEF was added drop wise and stirred for 3 hours at 0-5°C. The reaction mixture was
quenched with 2N HCl-solution and extracted two times with ethyl acetate. The organic
extracts were washed with brine, dried with sodium sulfate, filtered and evaporated. The
crude product was purified by flash chromatography on silica gel (dichloromethane). The

desired compound was obtained as a colourless liquid (2.96 g, 52%).

Step 2: N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-vl)-piperidin-1-vl]-ethyl}-
cyclohexvl)-2-[1,3]dioxan-2-vyl-acetamide

[1,3]Dioxan-2-yl-acetic acid methyl ester (130 mg, 0.81 mmol) (Step 1) was dissolved in 2

ml THF, 1 ml methanol and 1 ml water. Lithium hydroxide monohydrate (102 mg, 2.43
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N-trans- (4- {2- [4- (6-Chloro-benzo [dI
i soxazol -3-yl)-piperidin- |-yll -ethyl-cycl ohexyl)-2-

W@ Rooa1R1T ahydr o- f uran- 2-yl - acet am de Obt ai nedPET/BP2008/059356

separation using a chiral col ugm_ (chiral pak AD) of
N-trans-(4-{2- [4-(6- 20

ﬁ?!lg: ggc%%ﬁ)agé 'ﬂf ??eé?c?tlgl)ﬁ rglxydr)f: lsjl?ﬂargcf fo q% rll.)ollrs at %oo% g&%perature

Thx a@he s@8ynt s e(zmoeated 4dithe a@whdﬂts)rmxﬁxawpis acidified with 2N HCI

Sé) Efn'flﬁe %%ng%%%s[ef}apoggte@(} g{yﬁfzg %ﬂ? ?ra[IQ

Xazo cIo
E&zoj/djhsomzoby{yl)ap@tradmdleyﬁ’mﬁlyﬂﬁ t)tck)mmoumdas mdrmﬂéom acid

saf'ﬁ é%éfmﬁe}ﬁ% 161\@?(?) x%?lrg %ge%ngg%cgzg{eq’jzng ¢ ¥ lil\llFtv\gg added. N,N-

Zl)iﬂ@r{)p,ylétﬁylaimmr(dOf»ﬂh21dZ[mh]nol)Simzlaz(le-—Berylo)riazol 1-y1)-1,1,3,3-
iperidin-1-yl].- I lapd ne £h | aric

BRIt st AR AL VAR o nd

208dDid3 Zﬂﬁecbe'F/ZEEMQﬁ/rGS%EIﬁper-aﬂﬁe Theanpition 5Bixture was quenched

‘I/\Tg[%l )@%}16 teéﬁaﬂ{f%)ﬁlssgurt%o anglgr;tracﬁfcp wﬂﬁ %1{15190r0m|et}ﬁ8§:( y P) (Egamc

byt chcowys acshtdwitt dbrime, Idvéedtwith ﬁ)dIlm’[‘[BOlﬂz[td, fllfdﬁfd andeevaporated. The

@%ﬁg PL a‘fd\/li-ﬁgft’ #o%lv}%?edg))}’ gpﬁ%}r rgg‘lrellf(%g G q{ydoerllnschca gel (r&mthporomethane /
thefl2np U068 d@(br(bgrbdmmc) Tl ddssekamopoBrdygs-obtained as a light yellow

ridi nsls et hyl | | am ne (hydrochloric
géﬁgwl )Q’g Q?{{&VI%I ylgéloT 49&%@\4%ﬁe¥éxanpl e (56yN-t rans- (4-
{2 14- (6-Chl oro-benzo [dl isoxazol-3-yl)-piperidin-

Exarhple 58t hyI cycl ohexyl)-2- 10
| .

6- ch}o)ro— )

(mmeﬂﬁimlfc&tlol‘iﬁivh)gd:eﬁiméé(ar‘rpl e 32 from t rans

4-{2-[4-(6-chl oro-benzo[ d]i soxazol -3-yl) -

pi peridin-1-yll-ethyll-cycl ohexyl am ne (hydrochloric
8eb d: sa@hloroangiptBditel-hebass| d|eaydakatydéodtirtie Exanpl e
57 N-trans- (4- {2- 14- (6-Chloro-benzo [dI

j{%(:) Raé o'IBQ(%%%cag b%g)&%:%lé% 1821%%5@:&(:2 %}. ht 1%1 urg gesc}/l\)z:d in the patent

B @066 246y([Exaplei46 aad i4€) betidiyyd 5e151be<5 mealﬁtﬁh*zdlde}%fdd la®btarting
%é 45 m, 36 nmmol) was dissolved in 100 M THE and
™8 to 0-5 C. ~ Sodium hydride (1.43 g, 40 nmol,
559 was added and the reaction mxture stirred for
3iep 21 Tishe$4-a2- [ D5 Chlorer ieypiy okl Boaeold3 Bt iydridistieyl | -ethyB7
m, 36 di ssplved in 10 m 25 THE was added drop
SRR Sl at 0-5C. The reaction

m xture was
The title compound, MS: m/e = 462.3 (M+H"), was prepared in accordance with the

general method of example 1, intermediate E from a mixture of 5-chloro-3-piperidin-4-
yl-benzo[d]isoxazole hydrochloride and trans-[4-(2-oxo-ethyl)-cyclohexyl|-carbamic
acid tert-butyl ester (Example 1, Intermediate C).

Step 3: Trans-4-{2-[4-(5-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-vl]-ethyl}-
cyclohexvlamine hydrochloride

Trans-(4-{2-[4-(5-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-
carbamic acid tert-butyl ester (1.35 g, 2.92 mmol) was dissolved in 2 ml dichloromethane
and 4N HClI in dioxane (8.8 ml, 38.8 mmol) was added. The white suspension was stirred

for 4 hours at room temperature, diluted with diisopropylether and filtered. The crystals
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guenched with 2N HC -sol ution and extracted two tines
with ethyl acetate. The organic extracts were washed

worab/oRinhe, dried with sodi um sul fate, filterkRCI/APIH0S/059356

evaporated. The crude product pas purified by flash

chr omat ogr aphy on silica gel %Il chl oromet hane). The

gzgf% ‘%a%ﬂec&gg&‘&ﬂ&%&(@ﬁetﬂ&%@d%%?S'r PhEQs WH50-B3Rd!J28Yhhr, to get

Nietdesinsl splt-af 2 white 6@iddHOrm gberi2dMSdn/e = 362.2 (M+H")].
i soxazol - 3-yl') - pi peri din- I-yII-ethyI -ethyII-

rret hanoI and 1 ¥ vvater L| th| um hydr oxi de nonohydr at e

ﬁl_)mg%eﬁgs déscf ﬁe&q@r %g%ﬁfgll%%]&n P g‘ﬂ EF@({Q%/S %ﬁﬁé %egzcﬁg lisoxazol-3-

vvasaded an e reaction mXxture stirre
16-phsaidén-atyl i-abph togetpleexataariac hydrhehloridrarexemplylSBeriep Heand trans-

th
KRR R R8P M RO ulh SE R Bt G B0
hy‘djogmngylzacc{tgl;e [and (Wick¢ltabwminum alloy in MeOH and posterior methylation

%@%PF]M %9'K(§" E%Jlgs CBhpegglbﬁ“ the Iﬁétﬂlyl%ya%{o thf: a hy(d{%%s acid

C ohex am’'ne (as a rochloric
m};t OﬂomllgrﬁWI I)et(eB(ahﬁllb 13&4 5Bht-e8 e dMat ®/¢F S1MO/B 1R (M+H").
DMF was added. N, N- Diisopropyl ethylam ne (205 pl,

Bx #lélgggl) and 2-(1H benzotriazol-1-yl)-1,1, 3, 3-
hyI uron| umtetrafl uori)borate [(‘lI'BTU] (157 mg,

terrperature The reacti on m xture was
Hl%ﬁ{a% &f Ongl% sat ur at ed NaHCG3-sol uti on and extracted

wi th di chl oronmet hane. The organic 10 extract was

tsfcaﬂiaxxdhmumdtvdmchhmdeon silica gel (dichloronethane /

met hanol 100:0 -> 90: 10 gradient). The desired

SRIREUOAERPRIGUIED A3 A0 A W MELBICA TR S Wb he

derterad nsetlf ot Q&xﬁrzﬂlp{e&(}thmi & helnyofrding Soxa2,6tdiBugropenraldehyde.
r|d|n I-yII-ethyI cycIohexyI) 2-

' OEY dtiue ohinidee conpound can be prepared in
accordance W|th literature described in the patent 20

+b
rpgﬁﬁ%?%ﬁg L¥ﬁg/¥%b‘9nz a &/ i a)s }/vg%glle gred in accordancei with the
Streml metﬁqémfsaxamle{élz ffogn (BnEHHBF | é (6efhmo{%dpzo dJisoxazol-3-y1)-

@gﬁ%ﬁgi e¥ll(1:))la¥ E}c@&fe&ﬁhfﬁ dﬂ %Jdlro ut y(ie ahd methaﬁﬁléllf?ﬁl)il lclrélonde.

am c aci ester
compound, I\/IS me = 462.3 (MrH+), was prepared in
ce W|th the 25 general nethod of exanpl e 1,

- car bam C

Step 1: Trans-4-{2-[4-(6-Chloro-5-fluoro-benzo[d]isoxazol-3-vl)-piperidin-1-vl]-ethvyl}-

cyclohexylamine hydrochloride
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acid tert-butyl ester (Exanple 1, Internediate Q Step
3.

Wae@n®1324% 2- [ 4- (5- Chl or o- benzo[ dl i soxazol - 3- y| PEPERm$/659356

in-1-yll-ethyll- cycl ohexyl am pe. hydr ochl ori de 30
Trans- (4-12-

Li | )y Ri
Eﬁ? Elée %]‘I‘lg ﬁ;‘f»_z %%gr b%ren)ézs%gcal @l{h )t, aE ?{e;pgllea ik aé’éf)%daglge with
gw,e gEn@Zl Illmlrhb)i ocﬁla&nmls §8lIstepd, Ran@ 3 Martdng:ﬂtld)mr%débﬂmahé-

4 i oxane (8.8 nm, 38.8 nmol) was added.
?‘ﬁlglo\r/ﬂ]le[;g%éu %‘gn& on was sti rred for 4 hours at room
tenperature, diluted with diisopropyl ether and

je ns 2 roAp) fReeebenRPd Bsoxazol-3-vl) -piperidin-1-yl |-
enpshed with
ad for 2 hours at 50C and <20
’rlfbatltle tcungmnd Mﬁerrdegl%éd/@@ﬁ(l\ésHa) whi peepsetiig a¢corddce with

%gg%glt Tgth%g/% ?%%lafgrggg%enzﬁé 41 (6- ﬁtllgpo g‘ fluoro-

bmédz oox&ol B ppiperdidi nyl] -eyhﬂlkatcmewlamwdiydmhyjn)de and 3-

ycl ohexyl) -acetanide 5 Prepared as
ghcogi?}%%g ?&/ anpl e 40 from

trans-4-12- [4 (5-chl oro-benzo[ d] i soxazol - 3-
ﬁK@EﬂEﬁérldln l-yll-ethyl}- cyclohexylan1ne
d I

ésnci(d,m_avléd (ftertmhvdﬂt huhn4-vlhvahtm1vinhenyl acetate and
- [ t .
Thf 07 S@rB et R mER SR REHI o -RERRFRLY assavispsy wih the
Qefnet‘eﬂl mdlﬂmdwﬂ exempbr60tfmm Iman&HHQdeBSchdmrde ﬂl@omalbetnzo lisoxazol-
tt 19 583
R O SN (e %S@e%iaiwdf??um >

P-acéth- aEid(qmr@akmirtZ}dl}{dd(blyéiSMBZ odmBreydigl -apailablei rdéthyl ester).
I -yI | -ethyll-cycl ohexyl)- nethanesul fonam de 15 Step

Xam le 2

={2-[4-(5-Fl uoro-benzo[dlisoxazol -3-yl)-piperid
Nrtrhnsy(4 Peftahipld- Diftuoeb-beexof U Hevxaeol By d) @i iolin-d eyl [Terayl} -

tilile ound, MS. m 346. 2 (M+H+), was prepared
%@@%M € - general nethod of exanple 58,

step 1, 2 and 3 starting from

tx&mt@iﬂhmﬁre)ﬂv)irdzhpﬁrdedl n- I -yI | - et hyI | 20 cycl ohexyl)
- met hanesul fonam de The title conpound, M5: me =

éﬁ%gﬁ% orﬂ%?%p@? n@ %Flgld(a%f[ﬁ%g%}gsr graeggr%d\{\rdl gcr(]:or(ﬂnce with the
perans ndeticlt flexfudplel 380step Denare] Tidtiisiax &vot 2,3;5yirfluorobenzaldehyde.
pi peridin-1-yll-ethyl } cycl ohexyl am ne hydr ochl ori de

d

emldhemlbérmdimxs} acﬁltdmﬂtz hyl | -

“Fﬁgh ri{%gttn% ?@I oxé@%%ﬂﬁf%ﬁ% eﬁt}‘%? F%‘e:f)ared in accordance with
the@¢azral mathyl Jof prapeple 82 frohr tydds-L{hy4-(4-chloro-5-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexylamine hydrochloride and

methoxyacetic acid.
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cycl ohexyl am ne hydrochl ori de WD 2009/ 013212
PCT/ EP2008/ 059356 -82 The title conmpound, Ms: nfe =

wG@3®BIiRe2. 3 (M-H+), was prepared in accor dancRCTEPI008/059356

the general method of exanple_??l step 1, 2 and 3
starting from4-chloro-2,5- difluorobenzal dehyde. Step

mle63(4 {2-[4-(6-Chl oro-5-fl uoro-benzo[ dl i soxazol -

NvtlrénsBG‘lB@F f4d£5r6—D1ﬂAidre b!énm[ﬂhkoxazol 3-yl)-piperidin-1-yl]-ethyl}-
, 'd Tge title

SoTTpoat VG WV was prepared

in accordance mrth the general nethod of exanple 32

@@‘?gﬂ% %ﬁﬁﬁ%@ o7 35 QT S BBty spotperniy the

ydrrdl Ae:tihyds feshinglel 4@efr<aﬁ trads-4 et [Aos)pdidno anberzafd]oxdol-3-yl)-

Ex | 6 - - 2- 4- .
PoeeRol-g0 s oSS e acblagids (oropls 62si5rY) A rac-trans-
t 3- methox@tcwbﬁentyayat@iaerxml_;)otasaiun{ dalit(padpycbdardm rzaﬂt-fznsyd 3)

o P e skt B Qo e s Rap s A s 1Bl a 1992)

examoteqmD1 J50pMmd posterior methylation with NaH, Mel and by KO'SiMe;

éﬁg@p%iog{%ﬁ% gie o g%‘;hc%:r?t(r) q%;{hly %[}lgéiplaﬁé%ﬂ%]ﬁlfﬁ?f?%e ett. ILettgig, 25(51),
hosdy gl sg3iugle and 2- (tetrahydro-furan-2- yl) -acetic
acid (prepared by hydrolysis of the commercia
varla%le met hyl ester). Exanple 62 N-trans- (4- {2-
EﬁrJ@S—é-D'fluoro benzo [dl isoxazol -3-yl)-piperidin-
- ﬁﬂiﬂs c4ef2bivil (5;6- DR @689l dh?oxmtlmoﬂy pse@idair d¢]-abyl}-
1. Trans- 4- {Z-Q (5 f [ pyor o- benzo[ d]
Qégg -2o4.meth ylo1-
cyclohexylanrne hydrochloride The title conpound, NS

was prepared in accordance wth
?h%tlﬂ‘@@?@P%ndﬁM% 6& e gf> lé%e{ﬁ%ﬂé Jsgas giepgyed In accgrdgnge with the

%I— h R ingh dd mxgmﬂle%tffdrﬁ Q- quqaé(|5®@lﬂﬂ§fo be2o Rl 8Bxcol-3- -yl)-

rans- (4- uor o- benzo
Possidizol-Yh- e;{ylrl»l 5r€§9!wr<ﬂﬁlﬁlrre rQC@lqryie (rxanag}% Pdtsksgpyl) pnd trans-(4-
4361‘[@(’/}%28181'1 Etﬁgﬂlcde?a&r p&a§sidﬂ1 @al?@ﬂ&%@ﬁﬁroﬂﬁnetﬂifﬁl F’%droxyphenyl

, prepared in accordance w
rqréat@@rbearkelnaéﬂwr@ﬂl @kl@rMF@H@ZI fROSISTIOF ﬁﬁ&l‘/kailpz with NaH, Mel

hitkt 6 K@“EJﬂ%Qco’?stHﬁf& the methyl ester to the anhydrous acid salt following Tett.

benzo |soxazo - i peridin-l-yl]-é&thyl}-cycl ohex
9ﬁ§ﬁ?%éfﬂQdﬁééﬁ8éPﬁééband 30 nethoxyacetic acid. WO

2009/ 013212 PCT/ EP2008/ 059356 - 83-
Example 65
N-trans-(4-{2-[4-(5,6-Difluoro-benzo|[d]isoxazol-3-yl)-piperidin-1-vl]-ethyl}-

cyclohexyl)-3-methoxy-propionamide

The title compound, MS: m/e = 450.3 (M+H"), was prepared in accordance with the
general method of example 32 from trans-4-{2-[4-(5,6-difluoro-benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-cyclohexylamine hydrochloride (example 62, step 1) and 3-

methoxypropionic acid.
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Exanple 63 N-trans- (4- {2- [4- (5,6-D fluoro-benzo
[dl isoxazol-3-yl)-piperidin- I-yll -ethyll -

w@eywborxyl ) - 2- (( 1R, 3R) - 3- net hoxy- cycl opent yl ) PETYEP2NS/059356

e 5 The title conpound, MS: mige = 504.3 (MH+), was

prepared in accordance with the general nethod of

o Le 40 fromtrans-4-12-[4-(5, 6-di fluoro-benzo [d]

Eé%%@z%?-s yl)- piperidin-l-yll-ethyll-cyclohexylam ne

Nywtaoe (@ Or [i4d@,6- Dithropd deizh | d iaxazdl)3-dngipeaictin-l ghsethyl}-
trlkac ceopentyl) -acetic acid-potassiumsalt

—rac-trans-(3- hydroxy-cycl opentyl)
-acetlc acid nethyl ester (Helvetica Chimca Acta -

Bt Hgf GG MEFO RelF e ABTE VRebep s i EShihes with the

gdnetdendtiddwyfl ex@dpRr32tfeorh h@nﬁﬂﬂ?QﬂQB% @ﬁudr(ﬁbértzo d]isoxazol-3-vyl)-

Beiel G oA e RS s e pos G il L

hdd. i soxazol - 3-yl) - pi peri din- I-yII -ethyII - 15
cycl ohexyl) - 2- (4- nmet hoxy- cycl ohexyl ) - acet am de The

itl npound, MS: me = 518.4 (MtH+), was prepared
£§Q%§%§2dance with the general nethod of exanple 40
Nn@mst(mans 44(5;5'2Difﬂ10(r5b6nﬂi listagol Bel @igettidin-1-yl]-ethyl}-
IS Ig eridin-l-yll-ethyll-cycl ohexylam ne

1€€62, step 1) and trans- (4 20

nethoxy-cyclohexyl) -acetic acid potassiumsalt

repared from nmet hyl 4-hydroxyphenyl etate nd
&F ?C%{PH‘PH MR By 423 ZWQM%B@P@F%‘?&CCOY ance with the

Fh\l'n?e&h&ﬁoﬁ@xﬁ M@ufrdvﬁltrangmq - (G SHlYBD- saﬁuﬁﬂissbsaﬁol 3-yl)-

of the neth P r to the anhydrous acid sal
PHETISW iyl 1féhl>t1} cyqehepdpinedydeaonloridgd axanyie g2, 5@341? and glycolic
Exanpl e 65 25
N-trans-(4-{2-[4-(5,6-Di fluoro-benzo[dlisoxazol -3-yl)-
pi peridin-1-yll-ethyll-
SSHNMRARY| ) - 3- net hoxy- propi onami de The title
SogRauadiy - M5 (D& uord-denzb |  Wdtadol-30AS- il BT -§ 41 ]-Ethyl -
accordance MAth the.  general nethod of exanple 32 from
HHIEX RPIRMide 0- benzo [d] i soxazol -3-yl)
30 plperldln I-yII-ethyI }-cycl ohexyl am ne
ﬁ%drochlorlde xanple 62, step 1) and 3-
¢ HBK GPRRYInsh MS: aUk d. 43@@ (MHoid/ o vapnepared in accordance with the
Fggii:-%?e%%ﬁ Q@%g’égle 528fsm ﬁé‘@'{@ QG(SIH' &1?1@9190 bén‘%o c{ oxazol-3-vyl)-

| uor 0- benzo i soxazol -3-yl')-pip er| I n-
plpyn in= vayqthlsd} exﬁéqf@méwme hyég@éaﬁd&ée@nmi@@,.stqpé) and 3-
gﬁﬂg% e = 406.3 (M+H+), was prepared in
acco e Wit the general nethod of exanple 32 from
trans-4-12-[4-(5, 6-difluoro-benzo [d] isoxazol-3-yl)-
Example 69

N-trans-(4-{2-[4-(5,6-Difluoro-benzo|[d]isoxazol-3-yl)-piperidin-1-vl]-ethyl}-

cyclohexyl)-2-(4-hydroxy-cyclohexyl)-acetamide

The title compound, MS: m/e = 504.1 (M+H"), was prepared in accordance with the
general method of example 40 from trans-4-{2-[4-(5,6-difluoro-benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-cyclohexylamine hydrochloride (example 62, step 1) and trans-(4-
hydroxy-cyclohexyl)-acetic acid potassium salt (prepared from methyl 4-hydroxyphenyl
acetate and Nickel-aluminum alloy in MeOH and by KO'SiMe; conversion of the methyl
ester to the anhydrous acid salt following Tett. Letters, 25(51), 1984, 5831-5834).
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pi peridin-1-yll-ethyll-cycl ohexyl am ne hydrochl oride
(exanple 62, step 1) and acetic acid. Exanple 67 10

WORGpANR1Y 4- {2-[ 4- (5, 6- Di fl uor o- benzo[ dl i soxazRCF/BP200§/659356

piperidin-l-yll-ethyll- cyclohgxyl)
- 2-hydroxy-acetam de The title conmpound, M5: me =
ﬁ%ﬁn CQH%FH) was prepared in accordance with the
nmet hod of exanple 32 from
NFHW—@—HZQMF(‘S 6( Biftiroato-fble ] dieazal - I-d) - pipseoidir-61yd Betil 1) -
am, ne

g gt ¥ : Acelg ?aolycol|c aci d.

Exanple 68 N—trans- (4 {2 [4 (5, 6-Di fl uoro-benzo

gt @gg@@ng%@g AT a5 I F4cprdance with the

ganFp0 tidh o AV exﬂﬁl@lezlolfﬁﬁn GraQdviH2) [4-(Brssdifluefab&tio| djisoxazol-3-yl)-

?&%ﬁ@% 8- e e R D T et ab oty pd Betrans

(B-pedrogy-Bydopehtyl Bidest heid polasdienyshiatpreparby ds dsbilsodiidl fhterature

HRhARas R Ekange? (5003 re PSR BR ik i hversion

bfithe insc@brAd 2atbr t3-thié InHpidp&rsi adidkalt foldowing BéthYetters, 25(51), 1984, 5831-
gg%bohexyl) -2- (4-hydroxy-cycl ohexyl) -acetam de The
‘e conpound, Ms: me = 504.1 (M+tH+), was prepared
in accordance with the 30 general nethod of exanple 40
Qﬁpkvans 4-12- [4 (5, 6-difluoro-benzo [d]
I | -eth .

m ne
1soxazol-3-

: g y :
hw%@%ﬂthaﬁwlcxdow@lmnﬂ@ d pot assi um sal t
(prepared from et hyl 4-hydroxyphenyl acetate and

Ni ckel -al uminumalloy in MeOH and by KO Si Me3

TROMEE SdRPodfd, MIe niyethik 3 @8118N), {vas %&Eav’éﬂ ity SUcBHRn8CHh the
salt fO||0MAng Tett. Letters,

sl getgd of\ gmmplyg2diosy 1@@&&%&1@%91@59135%%29@3lsoxazol 3-yl)-
H@ﬂnel 90- i F-BR$ohekAamfr: hyhf](sch(o"}lc@ (&aﬁﬂ[&l@gp -sR$NZand

i soxazol -3-yl)-piperidin- |-y
BHQXR)’I“}H' -C&{l{OJK_YhC acid.
R, 3R) - 3- hydr oxy-cycl opentyl )-acetam de 5 The title

eoimplend, M5: me = 490.4 (MrH+), was prepared in
accor ance4yﬁth=the oeneraL nethod of exanplel40 from

&kﬂﬁkk@b@ ﬁﬁﬂ&kxﬁib%hgchﬁcghexylan1ne hydrochlor{de

(exanple 62, step I) and rac-trans-
(3- hydroxy-cycl opentyl) -acetic acid-potassium salt

P 5 NES: i/pedighny (hi S epared in accordance with the
CRE BRALGHP AT IREE hi/Pedioh B (N LEFRLMS Brepared d h th
general method of example 40 from trans-4-{2-[4-(5,6-difluoro-benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-cyclohexylamine hydrochloride (example 62, step 1) and

[1,3]Dioxan-2-yl-acetic acid_potassium salt (prepared as described in example 57, step 1

and by KO'SiMe; conversion of the methyl ester to the anhydrous acid salt following Tett.
Letters, 25(51), 1984, 5831-5834).

Example 73
N-trans-(4-{2-[4-(6-Methyl-benzo|dlisoxazol-3-vl)-piperidin-1-yl]-ethyl}-cyclohexyl)-

acetamide
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Hel vetica Chim ca Acta - Vol. 75 (1992) Page 1945 and
1950 and by KOt Si Me3 conversion 10 of the nethyl ester

W@ 2oovkes2anhydrous acid salt followng Tett. LeR@BEBR2008/059356

25(51), 1984, 5831- 5834). Exagple 71
Tetrahydro pyr an- 4- car boxyl i c Cld trans-
di

Eﬁkﬂgzdgﬂpmﬂndﬁxhﬁnzﬁie = 476.3 (MrH+) , was prepar ed
I n accordance with the general met hod of exanple 32

2, oINS .
TROUE SR Sop e PR M AT el ol asserrssifa
pyretrad ofvitiord efexgmrBm) gem 2 @tde.’pstar)mgrﬁ@m 2-fluoro-4-
kﬁlﬁﬂQMQQ?igﬁfan 4-carboxylic acid. 20 Exanple 72

- [4- (5,6-Difluoro-benzo [dI
oerldln-

|soxazol -yl -ethyII -
XA - (% che jazol -3ryil HpipEhdint |yl eethyl}-
e = 492 3 (N%FH) was prepared in
the 25 general nethod of exanple 40
Thotle c@msomdl M: a0/ 5,384 i (M-tidrlowbeprepared fn accordance with the

%&groc e{thc?’d%ée)x m)g %%fﬂd#%grahsx'{b %t(%g%lgh?ﬂg&%g?&ﬂ%%ﬂg—yl)—

—ac

orl ste
D]polxém 123'5}faladbty®mw1@nm@dmohmr§blmd(apfrt'eplaided as
described in exanple 57, step 1 and by KO Si Me3
conversion of the nethyl ester to the anhydrous acid
salt followng Tett. Letters, 25(51), 1984,
5831-5834). 30 Exanple 73 N-trans- (4- {2- [4-
(6- Met hyl -benzo [dl isoxazol -3-yl)-piperidin- |-yll
-ethyll -cycl ohexyl)- acetanm de WD 2009/ 013212
PCT/ EP2008/ 059356 -86 Step 1:
Trans-4-{2-[ 4-(6- Met hyl - benzo[ dl i soxazol - 3-yl ) -piperid
in-1-yll-ethyll- cycl ohexyl am ne hydrochl ori de The
title conpound, MS: me = 342.3 (MtH+), was prepared
in accordance with the general nethod of exanple 58,
step 1, 2 and 3 starting from2-fluoro-4 5
net hyl benzal dehyde. Step 2:
N-trans-(4-{2-[4-(6-Methyl-benzol[d]
I soxazol -3-yl)-piperidin-1-yll-ethyl I- cyclohexyl)
-acetam de The title conpound, M5: me = 384.3 ( MtH+),
was prepared in accordance with the general nethod of
exanple 32 fromtrans-4-12-[4-(6-nethyl -benzo [d]
I soxazol -3-yl)- 10 piperidin-1-yl]-ethyl
}-cycl ohexyl am ne hydrochl ori de and acetic acid.
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WD 2009/ 013212 PCT/ EP2008/ 059356 -87 Exanple A Film
coated tablets containing the follow ng ingredients

w@amwees2mmnuf actured in a conventi onal mannerPCT/EP2008/059356

I ngredi ents Per tablet Kernel,, Conmpound of fornula

(1) 10.0 ng 200.0 ng NIcrocry%talllne cellul ose 23.5

mg 43.5 ng Lactose hydrous 60.0 ng 70.0 ng Povidone

K30 12.5 ng 15.0 ng Sodiu glycolate 12.5 ny

17.0 ng Nhgne5|un1stearat%k]£ feek .5 mg (Kerne

Weight) 120.0 ng 350.0 ngy F|In1CDat Fydrox%propyl

met hfilmsehted tabdes @riainigg ThofollgwirRohyretieptsear bghypsofactured in a
ng Talc 1.3 ng 2.6 ng Iron oxide

? ?Qﬁﬁﬂgggﬁﬁg 1.6 ng Titaniumdioxide 0.8 ng 1.6 ny

5 The active ingredient can be sieved and mxed with

Mhete@fhyst al I ine cellul ose, and the m xtpre,cRp pe
granulated with a solution of ponV|nyIp)rroI|done in
ter. The granufate can be m xXed W th sodium stjarch
d??ﬁ@late and magnesi unst earate and conpressed tp
vield kernels of 120 or 350 ng respectively The
kaﬁﬂpééhdémmnﬁaa(be | acquered with an aqua0®sng | 200.0 mg
sol ution / suspension of the above nentioned film
glcr all2009/l l138>212 PCT/ EP2008/ 059356 Ex mle, B
RS alnl%g the foll ow ng |ngred|en? Can be &
uuuqfactured Hi—a—conventi-onal—mranher—lhgredi-ents
Pectosalglrbes Conpound of fornmula (1) 25.0 ﬁgﬂrngctdgé)n%
150.0 ng Maize starch 20.0 ng Talc 5.0|ng
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg | 350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient can be sieved and mixed with microcrystalline cellulose, and
the mixture can be granulated with a solution of polyvinylpyrrolidone in water. The
granulate can be mixed with sodium starch glycolate and magnesiumstearate and
compressed to yield kernels of 120 or 350 mg respectively. The kernels then can be

lacquered with an aqueous solution / suspension of the above mentioned film coat.



5 The conponents can be sieved and m xed and fill ed
into capsules of size 2. Exanple C Injection
waivinms can have the foll ow ng conpositi on: PAURP2MOSIORI356
of formula (1) 3.0 ng Gelating 150.0 ng Phenol 4.7
nmyg Sodi um carbonate to obtain a final pH of 7 Wter
for injection solutions adE]{ IQB Exanple D 10 Soft
gel atin capsul es containin 'l owi ng i ngredi ents
can be manufactured in a conventional manner: Capsule
cont eapssileCoomoimmy e f6lrvwing mgfddienss Gunrhg mareifiduvedax a

rogenat ed Soya bean oil 8.0 ng WD
%%Sﬂ‘gﬁf??{r%ng%n EP2008/ 059356 -89 Partially

hydr ogenated plant oils 34.0 ng Soya bean oil 110.0
Merefehght of capsule contents 165.0 nmg |Gelatin pepcapsule
capsule Celatin 75.0 ng dycerol 85 %32.0 ng Kari oFE
& Bpudiortdfniulgaht er)  Titani um dioxide|0.4 my |rgomg
oxi de yellow 1.1 ng The active ingredient can be
dissotved Tn a warmmel ting of the other [ingredients
ffe mixture can be filled into soft gelatin 1°0.0mg

capsules of appropriate size. The filled/|soft gelatin
Qdpiselbtesht hen can be treated according to the usual20.0 mg
procedures. 5 Exanple E Sachets containing the
f,loall(! oW ng i ngredients can be manufactured I n a 50m
conventional nmanner: Conmpound of forrmula (1) 50.0 ngy &
tactose—FHne—powder—1015-0-—ng—M-eroecrystatne
cellul ose (AVICEL PH 102) 1400.0 ng

5 The components can be sieved and mixed and filled into capsules of size 2.

Example C
Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Gelatine 150.0 mg
Phenol 4.7 mg

to obtain a final pH of 7
ad 1.0 ml

Sodium carbonate

Water for injection solutions

Example D

10 Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:

Capsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg




Sodi um car boxynet hyl cellul ose 14.0 ny

Pol yvi nyl pyrrolidone K 30 10.0 ng Magnesium stearate
waed/omg12 Fl avoring additives 1.0 ng WO 2009/ ORGRER2008/059356

PCT/ EP2008/ 059356 -90 The actiye ingredient can be

m xed with | actose, mcrocrystalline cellul ose and

|
Al rhn hy /] all il and ~Ar angil A+ AA
sooatrtum--car UU}\ IICL Tyt cerruroseanta Yl anthratea VAVI L II a

rﬁaxmllyéwdfogpmtyd/phyt pdsrroli done in waten. The 34.0 mg
granul ate can be m xed with nmagnesi um stearate and the
fdogyBEdmng) additives and be filled into sachets. WQgomg
2009/ 013212 PCT/ EP2008/ 059356 -91 Clains 1. A
mpound of _formuta (1) N RI R NO X ()

@N@ﬂéfﬁ*ﬂpﬁl9@¥§ﬂﬁﬁdependentIy hal ogen, ¢yano; 165.0 mg
Cl 6-alkyl Cl 6-alkoxy or Cl 6-haloalkyl; nis 0 1,
Zg@iﬁﬁkapaﬂeis H or C1.6-alkyl; 011 -S1R3 11 R2is
R3 or 0 R3 is hydrogen, Cl.6-alkyl, CZ 6-al kenyl,
2; -al kynyl, CI1.6-al koxy, C3-10 10 cycl oal kyl, ary}50

%o nenbered het er ocycl oal kyl, or 5 to 10 nenbered

1t od h\l one—t
e CO— Oy O t©

up consi stii¥g0 mg
y

haot Aoy f\ﬁl(‘\ll Myt crh Aara ANt ANnAall vy cnihet 1 t
et e 0oat —WHEHA—afre OpPtT Oy SudsStTt

ﬂmveﬂswﬁﬁﬁltuents selected fromthe gro
of : halo, cyano, 15 -S02-Cl.6-alkyl, h

droxyl ,
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient can be dissolved in a warm melting of the other ingredients
and the mixture can be filled into soft gelatin capsules of appropriate size. The filled soft

gelatin capsules then can be treated according to the usual procedures.

Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:
Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.0 mg
Flavoring additives 1.0 mg




Cl.6-al kyl, Cl1_6-haloalkyl, -COO-Cl.6-alkyl, 20

Cl. 6-al koxy optionally substituted by one or nore Ra,
wa@02012yx| oal kyl optionally substituted by onRCODEP2008/@59356

Ra, 4 to 10 menbered heterocyc)pal kyl optionally

substituted by one or nore Ra, " aryl optionally

subsiy . e R..5 .

net ol bty e AR Rt bERSA T abfg BB R selilose and

soium 28rboxRbRthylel nlesqarRograsulpted widila ®ixgiie\dif pakydinylpyrrolidone

WheLed. AhRordnBildib carlbeBnbk With%ag"i%éiﬁm_ SPRE4ORR ¥ flavoring additives

substLtutéd by one or nore Ra; wherein Ra is selectec?Dr

b filladeints satist9 009/ 013212 PCT/ EP2008/ 059356 - 92-

cyano, oxo, hydroxyl, hal obenzenesul fonyl, 5

Cl. 6-al kyl C1_6-hal oal kyl, -NH(CO) -Cl. 6-al kyl,

di (CL.6) al kylamno, -Q(CO-Cl.6-alkyl, 10

Cl. 6-al kyl sul fonyl, Cl1_6-al koxy Cl1.6-hal oal koxy, 4

to 10 menbered heterocycl oal kyl aryl, 15 aryl oxy, or

5 to 10 nenbered heteroaryl; as well as

phar maceutically acceptable salts thereof. 2. The

compound of forrmula (I) according to claim1l1, wherein:

20 X is fluorine or chlorine; nis 0, 1 or 2; R is

hydr ogen;
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O Ris A3, and wherein R3 is as defined in claim1;
25 as well as pharmaceutically acceptable salts

W@ b@peof212 3. A conpound of formula (la) accorBdTEP1008/059356

claim1l: WD 2009/013212 PCT/Eng98/059356 -93 N
(R4)ri ON NOXn (la) wherfein Xis fluorine or
chlorine; nis 0, 1 or 2 mis 0, 1, 2 or 3; R4 is
sel ected fromthe group congg%gﬁhg of :  hal o, cyano,
hydroxy, 10 Cl.6-al kyl, Cl.6-hal oal kyl, di (Cl.6)

| ky ] - .6-al kyl, C1.6-al koxy
gpti%%g?ﬁﬁugﬁggﬁ#ﬁ%&é%)by one or nore R, 15
C3_10-cycl oal kyl optionally substi edNR:Rene or nore
R, 4 to 10 nenbered heterocycl oal ptionally
substituted by one or ptionally
substituted by one or frorelNR 0 nenbered

het eroaryl optiong |y substlituted by one or nore Ra,
and -NRbR, 20 s , Rb and R are as defined
in claiml; as as pharmaceutically acceptable
salts thereof. > npound of fornul a (Igb
according to cl ai \6-2009/ 013212 PCT/ EP2008/ 059356

wherein:

X isindependently halogen, cyano; C.6-alkyl, C;.¢-alkoxy or C,.¢-haloalkyl;
n is0, 1,2 or 3;

R' isHor Ci-6-alkyl;

R’ is hydrogen, C,¢-alkyl, C,¢-alkenyl, C, ¢-alkynyl, C¢-alkoxy, Cs.1o-
cycloalkyl, aryl, 4 to 10 membered heterocycloalkyl, or 5 to 10 membered
heteroaryl, which are optionally substituted by one to five substituents
selected from the group consisting of:
halo,
cyano,

-SO,-Cy.6-alkyl,

hydroxyl,

Ci-¢-alkyl,

Ci-6-haloalkyl,

-CO(0)-Cy6-alkyl,

Ci-6-alkoxy optionally substituted by one or more R®,

Cs.10-cycloalkyl optionally substituted by one or more R’

4 to 10 membered heterocycloalkyl optionally substituted by one or more R’
aryl optionally substituted by one or more R?,

5 to 10 membered heteroaryl optionally substituted by one or more R’ and
~NRPR", wherein R” is H or C ¢-alkyl and wherein R® is H, C, 6-alkyl or aryl
optionally substituted by one or more R’

wherein R* is selected from:

halo,
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-94 (R))P -NY _4AAH5 113 NA NO(RAmMN OXn
(I'b) wherein Xis fluorine or chlorine; 5nis 0, 1

wW@r002/013212 p are i ndependently of each ot her O, PdI/BP2083/059356

R4 and R5 are sel ected fromthg2 group consisting of:
hal o, cyano 10 hydr oxy, al kyl ,

C1_6-hal(8% -CO(O-C1. 6-al kyl, C1_6-al koxy

opti onal substltut ed by one or nore Ra, 15

C3 |l o- cymtooal kyl optionally substituted by one or nore

R 4 to g%nber ed het erocycl oal kyl optionally
substit u]%}pé one nore Ra, aryl optionally

substitulnzédbdmyemelfcmylrmre R, 5 to 10 nenbered

heteroar(\,jlr\ﬂ___{%%hi onal Iy substituted by one or 20 nore
Ra, and -'N , Wwherein Ra, Rb and R are as defined
in clai nCiLG -hal¥yalkg, oxygen or -S2-; one, two or three

of A", A5 are nltrogen and the others
are CR6, &‘“39)564‘6 aﬁ()(k A3, A4 and A5 are CR6 wherein

WO 2009/ MGZ@ﬂkﬂ%AIEPZOOS/ 059356 -95 each R6 is
i ndepend@gdd)_a{ggﬁ%,en or R7; and

Ci.¢-alkylsulfonyl,

Ci-¢-alkoxy

Ci-6-haloalkoxy,

4 to 10 membered heterocycloalkyl

aryl,

aryloxy, or

5 to 10 membered heteroaryl;

as well as pharmaceutically acceptable salts thereof.

2. The compound of formula (I) according to claim 1, wherein:
X s fluorine or chlorine;
n 1s0, 1 or 2;
R'  is hydrogen;
(0}

. R
R* s 3 and
wherein R’ is as defined in claim 1;

as well as pharmaceutically acceptable salts thereof.

3. A compound of formula (Ia) according to claim 1:
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each R7 is independently Cl1.6al kyl, CL1.6al kyl oxy,
hydr oxyl, am no, Cl. 6al kyl am no,

WORMIM132(LCL. 6al kyl ) -am no, hal o, hal o- C1. 6al kyPCT/EP2008/059356

hal o- C1. 6al koxy, hetero-Cl. 6al§yl Cl. 6al kyl sul f onyl
Cl. 6al kyl sul fanyl, cyano; 5 as mell as
phar maceutically acceptable salts thereof. 5. A
compound of formula (Ib) according to ¢
Xis fluorine; n, mare O orl; 101l is
sel ected fromthe group consisty ,
hydroxy, 15 C, 6-al kyl, C
or -SO2-; one or twQ of A3, Ad and A5 are
nitrogen and thefot hd¥'s are 7, as well as
phar maceut i aIIy acceptable salts thereof. 20 6. A
conpound of/ 3 2 {lc) according to claiml: R8 N
O/O NN OXn (Ic) wherein 25 Xis
quorlne(3 phQrine; nis 0, 1 or 2; R8 and RO form
a 3-, 4-, a%nbered saturated ring, optionally
conprisi ng age di nhet er oat ons sel ected fromiaxygen
and nitrogen™™W) 2009/ 013212 PCT/ EP2008/ 059356 - 96
R10 %ggfgp a substituent on the ring forned by R8 and
RO and is

is fluorine or chlorine;

is0, 1 or 2;

is0, 1,2 or 3;

is selected from the group consisting of:
halo,

cyano,

= 58 "

hydroxy,

Ci-¢-alkyl,

Ci-6-haloalkyl,

di(C,.¢)alkylamino,

-CO(0)-Cy6-alkyl,

Ci-6-alkoxy optionally substituted by one or more R’
Cs.10-cycloalkyl optionally substituted by one or more R’
4 to 10 membered heterocycloalkyl optionally substituted by one or more R’
aryl optionally substituted by one or more R?,

5 to 10 membered heteroaryl optionally substituted by one or more R’ and
~NRRS,

wherein R? R® and R¢ are as defined in claim 1;

as well as pharmaceutically acceptable salts thereof.

4. A compound of formula (Ib) according to claim 1:
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sel ected fromthe group consisting of hal ogen, cyano,
hydr oxy, C1.6-al kyl, C1.6-hal oal kyl and Cl. 6-al koxy;

w@g0eli21as pharnaceutical ly acceptabl e salts PCEHERDS/059356

5 7. A conmpound of formula (Id% according to claim1:

H N NN O(ld) X2 X whereln 10 XI = H and X2=
fluoro or chloro; or X2 = H and X1= fluoro or chIoE§5
and R' is selected fromthe group consisting of )
Cl. 6-al kyl and Cl1. 6-al koxy, which are optionally
substituted by hal ogen, hydroxy, CIl.6-alkyl,

Cl. 6- hal oal kyl, C1.6-al koxy and C5.6-cycloa
optionally substituted by Cl.6-al kyl or Cl.6- Iko£>F—/
15 as well as pharnmaceutically acceptablg

thereof. 8. A conpound of fornula (4d' | |ng to
clabm7: H N NO(Id)
PCT/ EP2008/ 059356 -97 where
defined in claim?7; as mell (R4
acceptable salts 2 . rnu%h
(le) accordlng to cIa|n11 H C3-C 7-cycloalkyl N 1I,,-
H

(Ib)

wherein
X s fluorine or chlorine;
n 10, 1 or 2;
m, p are independently of each other 0, 1 or 2;
R*and R’ are selected from the group consisting of:
halo,
cyano,
hydroxy,
Ci-¢-alkyl,
Ci-6-haloalkyl,
-CO(0)-Cy6-alkyl,
Ci-6-alkoxy optionally substituted by one or more R’
Cs.10-cycloalkyl optionally substituted by one or more R’
4 to 10 membered heterocycloalkyl optionally substituted by one
or more R*,
aryl optionally substituted by one or more R?,
5 to 10 membered heteroaryl optionally substituted by one or
more R% and
~NRRS,
wherein R? R® and R¢ are as defined in claim 1;
Y isoxygen or -SO;-;
one, two or three of A', A%, A>, A* and A’ are nitrogen and the others are CR®, or
A", A’, A’ A*and A’ are CR® wherein
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R1I2 NN O(le) X2 5 X1 wherein X = H and X2=
fluoro or chloro; or X2 = H and X1= fluoro or chloro;

W@rwINB2RL2 i s sel ected fromthe group consi stPEER{008/059356

hal o, hydroxy, cyano, Cl.6-alkyl, Cl.6-haloalkyl and
Cl. 6- al koxy; as well as pharmacCeutically acceptable

sa'tsetcn%%omdf%e%%e@@@ggowRof ormila (e)

accor to C oaIkyI
R12 Ntc@K lisinjlepex@eritty Xilsalkyb ICEJsa‘lk)XQXY, XpdrogyldarRh®, @r.e@lkylamino,

0 2o T LA 5, B, BRSSP,

PCT/EBZQ@BA@E@Bﬁﬁcl@98kmﬁmnAcwmnpound of formula (I1g)
accor %l a)i%hglrrﬁ%lc@u%callg acceptarl])F sa]!tst,l’l%reogI O Xn (19)

mhere uor i

5. A compound of formula (Ib) according to claim 4, wherein
X s fluorine;
n, m are 0 orl;
p is 0;
R*  is selected from the group consisting of:
halo,
cyano,
hydroxy,
Ci-¢-alkyl,
Ci-6-haloalkyl,
Y  isoxygen or -SO;-;
one or two of A", A%, A’>, A* and A’ are nitrogen and the others are CHy;

as well as pharmaceutically acceptable salts thereof.

6. A compound of formula (Ic) according to claim 1:

(Ic)
wherein
X s fluorine or chlorine;
n 1s0, 1 or 2;
R®and R’ form a 3-, 4-, 5-, or 6-membered saturated ring, optionally

comprising one or two heteroatoms selected from oxygen and

nitrogen;
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15

nis 0, 1or 2; RI3 is selected fromthe group
consi sting of Cl.6-al kyl, Cl.6-hal oal kyl, Cl.6-al koxy,

w@eoob/oex212 onal | y substituted by one or nore RaPCHEPR2088/059356

to 10 menbered heteroaryl optéénally substituted by
one or nore Ra; 10 Ra hal o, al kyl and

Cl. 6pal koxy; as I t e

sai 18 ther sof - 190t aonBETRERH} LEEkione ARG e BTG nd s
to claim1, V\her@lentedtfrqnst}&@renp exhsistiogrof ldogegr gapo, hydroxy,
consi sting of:

AN-trans(4-{2-[4- k%”fﬂu f%hggﬂggfgﬁfééfgggy 3-yl)-pi pe

ri di ss-viellds]phetrhydepticatly ot @heble splts theepfim de

Tetr ahydr o- pyran-4-carboxylic acid trans (4-{2-
[4-(6-fluoro-benzo [d] isoxazol-3- yl)

7pi parcboipouid pf formatahyd)} accycirghtexdith 1< am de, N-trans
(4-{2-[4-(6-Fluoro-benzo[d]isoxazol -35yl)-piperidin-1-
yl]-ethyl}- 20 cycl ohexyl) - 3- et oxyi%romqonanlde

N-trans- (4 { 2- [4- (6-Fluororb

i soxazol - yI) -plperldln 1 yl

- 4- nor phol i n-4 A3 \
(4-{2-[4-(6- Fluoro benAo[d]lsoxazoI 3-y|)-piperidin-1-
yl]-ethyl}-
- 6- nor phol i nf 4-
5-Nbrpho|i2)4-yl
(4-{2-[4-(6-

- pi peridin-1-
6- Mor phol i n- 4-W

O
hyI cyclohexyl)

-ni coti nam de, 25

- pyrazi ne- 2-carboxylic acid trans
benzo [d] isoxazol -3-yl)

et hyl } - cycl ohexyl ) -anide, ()

i dazi ne- 3-carboxylic acid-trans
(4-{2-[4-(6-fluqro-"Benzo [d] isoxazol-3-yl)

-pi peridin-1-yl; -ethyl}-cyclohexyl) -am de, WO

2009/ 013212 PCT/ EP2008/ 059356 -99

2- Mor phol i n-4-yl - pyri m di ne-5-carboxylic acid trans
(4- {ZBL4 (6- quoro- benzo [d] isoxazol-3-yl)

-piper| i'n- -yl] -ethyl}-cycl ohexyl) -am de,

3- Fl Nordi dhd K&nﬂuoro or chloro; or

(4-{2-[ 67{Iu ro ben d]| oxazol - 3-yl ) -pi peridin-|-
yl]- %té§%?4%’c ]ginfﬁgL n%rphol|n 4-yl - benzanm de, 5
3- FI ROr ois Ikleltcrtethﬁom the group consisting of C;.¢- alkyl and Cy6- alkoxy, wh1ch are
(4- {2

yl]- tE%“ﬁFIZ(s lvgf %@0& ]Zfr%cf é%,é ?;I 31 ClB ﬁﬁogiky h& 16 alkoxy

Tr ansnd Cs_-cycloalkyl optionally substituted by C1 6- alkyl or Cy_-alkoxy;

I] e?% ﬂ%“liéﬁﬁ%%gﬁyﬁ ﬁ%ﬁ%bﬁ&fa gﬁgw L){Dgpe[h9ln 1-y

(6- Fluoro benzo [d] isoxazol-3-yl) -plperidin- [ -yl]

1 QYRR o oo
(4-{2-[4-(6-fluoro-benzo[d]i soxazol - $+y|) pi peridin-1-

yl']- O/ \[rﬂ
N7 N

(Id)
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ethyl} -cycl ohexyl) -benzam de, 4-Chloro-Ntrans
(4-{2-[4-(6-fl uoro-benzo[d]isoxazol -3-yl)-pi peridin-1-

wa@ kjov/oexny| } - cycl ohexyl) -benzam de, 15 PCT/EP2008/059356

4- (1, 1- Di oxo-1, 6-t hi onor phol i n54-yl)-N-trans
(4-{2-[4-(6-fluoro- benzo [d] i'soxazol- 3 -yl)

R pl p%flérg "%, 5(2, “HhlR' GEOY hetieGXSE RIS )fyl ) -benzam de,

(4 {2?@dk$6mﬂhummoubémzakdkbknmhz@k&@ﬁyI)-p|perldln-l-
yl]-ethyl}- cycl ohexyl)

-2-norpholin-4-yl -isonicotinam de, N-trans

9.4- { 2-cpmpp6ndbiiformubeidolcdirdbgtazim3: yl ) - pi peri di n- 1-
yl]-ethyl}- 20 cycl ohexyl) -2-nethoxy-isonicgt m, de,
yI1-eth -1 2O G
(4-{2-[4-(6-Fl uoro-benzo[ d]isoxazo
yl]-ethyl}- cycl ohexyl)
2,3-Di hydro-benzo [_1,4
trans (4-{2- [4- (8-

-yl Hperidin-1-
di n- | - benzam de,
carhoxyPic acid
g [d] i1Soxazol -3-yl)

- pi peridin- I -ylil hyl } -cycl ohexyl ) -am de, 25
N-trans

(4-{2-[4- (ﬁ/FI or o- benzo[ d] i soxazol -3-yl)-pi peridin-1-
yl]-ethyl®- cysl ohexyl) -2- (3-nethyl-pyrazol- | -yl)
-acetan1de ans(4-{2- [4-(6-Fl uoro-benzo [Eb

i soxazol - peridin-1-yl] -ethyl}- cycloﬁ yl)

-4- pyrrol I yenzam de,

1- Hydr oxy- cycl-proranecarboxyllc acid trans
(4-{2-[4-(6-fXyoro- 30

benzo[ d] i soxazol -3-yl)-piperidin-I-yl]-ethyl}-cycl ohex
yl)-am de, 1-Trifluoromethyl-cycl obutanecarboxylic
acidwh&@g§ (4 {2-[4-(6-fluoro- benzo [d]

i soxazol - piperidin- | -yll -ethyl}-cycl ohexyl)
-ani et H @%XZF fiverplogshlorescrr ans

(- (3; L b KL 1pigrhenrkdlingoxazol - 3-y1) -pi peridin- 1

gt yl'}-cycl ohexyl) -propi onani de, 35

2 (3R Dis ﬁéﬁ%&ﬁromﬁbﬁgtmmmﬂaﬁg qf hako, bydroxy, cyano, C;¢-alkyl,
[4-(6- f|é0{ﬁdBQEﬁQHEQL6 zol -3-yl)- piperidin- |

-yl -et cycl ohexyl’) -acetam de, WD 2009/ 013212

PCT/ EF‘Q@](% sgRsButicallppcegptablezalés themofret hy!| -

rpholin-4 -yl) -N trans (4-f 2- [4 (6-fl uoro-benzo

d] isoxazol - 3- vyl eridin-1-

161 hp icprapanbhbioympla (be haasidios ioaive? [ 1, 3]

di oxol e-5-carboxylic acid trans (4-{2- .
[4-(6-fluoro-benzo [d] isoxazol-3- W) C4-C;-cycloalky
-piperidin-1-yl] -ethyl}-cycl ghs -apddll 5 N-trans
(4-{2-[4-(5-Fluoro-benzo[d]i§ quplperldln 1-
yl]1-ethyl }- cycl ohexyl) -aceflam deg, N— r afis
(4-{2-[4-(5-Fluoro-b Nigrdrlso».zol 3-yl)-piperidin-1-
yl]-ethyl}- - 4- nor phol i n- 4-yl - benzam de,

:Z

(le)

. 12 . . .
wherein X, X;, and R are as defined in claim 9;

as well as pharmaceutically acceptable salts thereof.
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N-trans
(4-{2-[4-(5-Fl uoro-benzo[d]isoxazol - 3-yl)-pi peridin-1-

wq@kjoveiazyt } - 10 cycl ohexyl) - 3- met hoxy- pr opi onaPGCTEP2008/059356

N-trans 98

(4-{2-[4-(5-Fl uoro-benzo[ d]isoxazol - 3-yl ) - pi peri di n-1-
yl]-ethyl}- cycl ohexyl) -4-piperidin-1-yl-benzam de, 4
- (2,6 - Dnethyl-no rpholin-4 -yl) -N- trans (4-f 2-
[4- ( B-<cbinponod befezmulad]g)i asoxdzg] te laing|1)

-piperidin-1-yl] -ethyl}-cycl ohexyl ) ybenzam de, 15
4-(1, 1- D oxo- 1, 6, 4-t hi onor phol i nz4-vyl Nq rans

-(4-{2-[4-(5-fluoro- benzo [d] ons yl)
-piperidin-1-yl] -ethyl }-cycl /bé?*qgam de,
Benzo [ 1, 3] di oxole-5\pdrbg acu?trans (4-{2-

[4-(5-fluoro-benzo| [d] |l soxazol -3- yl)

- pi peridin-1-N st hyV} - cycl ohexyl) -am de, N-trans
(4-{2-[4-(6-/éh gr o- bénzo[ d] i soxazol - 3-yl ) - pi peri di n- 1-
yl]-ethyl} 20 gaycl ohexyl)-3-nmethoxy- propi onam de,
N-trans- (4-{y=z il (6-Chl oro-benzo [d]
i soxazol - 3-yl @-- )dhn 1-yl] -ethyl}- cycl ohg%/l )
-3, 3, 3-trifl uore~Z- hydr oxy- propi onani de, N-trans
(4-{2-[4-(6-Chl oro-benzo[d]i soxazol -3-yl)-piperidin-1-
yl]- B’hh}iln} cycl ohexyl) -2- (tetrahydro-pyran-2-yl)

(ZC? T g?goéﬁfgtéﬂlmez;o[ d] i soxazol - 3-yl) - pi peri di n-1-
yl]-et hyIS]O 1 oy ohexyl ) -2- (R

-t et pah '
BT A e RO AR oA ot ko
yl]-et hyzllr}fL opjymlakbhmbym)uted?oy ¢r®)or more R and 5 to 10 membered
-tetrah 2- [4-
(6902?0?’%&%%&% d‘% mk%@%@%ﬁ%ﬁfﬁ%%g‘%ﬂ di n- {- 1-yl] [
- et hit } - hdo Gyedllgheryg O)-s-2lkorgns

{
(4 { ‘Fﬁf(%é)%éﬁf%rggé%ﬂkzgé[égfa'?smosgsztgi% € ff/lln? pi peridin-1-
yl']-ethyl}- cyclohexyl) -2- (1,4-dioxa-spiro [4.5 ]

161‘& 6F ?a’ J\]icc{) to( 111;1 1 wh[?rAém 1t 1s S lec from the
?% CI%I Ot V1Y) flegieqt

benzo pi peri
-ethybppcoyﬁﬁmgeiyl) -3 3 dlnethoxy proplonan1de 35

T RS SRt -
(t e; c}agyldx);}}o—ﬁwtagide yll) -acet am de, WD 2009/ 013212
PCT :
(4. (SR R af AR TR Rl lisgrasol->
3(/|4] {ﬁﬁmj/pe}idircj{qzll (raétb)gl};;:)fcle]ﬁ%e)dy})eh)l:ggly, but yr am de, r N-trans
il SR R LI St B 83 S0 YRy ey
di gxhary #3yhythemcptopmme)ids N-tr ans

§/|4] {lglttl[%yr}s;@—{g—] ﬂ49(r6oFl%8rnoZg<l;nzl) %)((»%azz% -3: yl)yp&)elp 4iRE- ylﬁileﬂly%}
cyclohexyl)-4-morpholin-4-yl-benzamide,

N-Trans (4-{2-[4-(6-Fluoro-benzo|d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-

cyclohexyl)-6-morpholin-4-yl-nicotinamide,
5-Morpholin-4-yl-pyrazine-2-carboxylic acid trans (4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide,
6-Morpholin-4-yl-pyridazine-3-carboxylic acid-trans (4-{2-[4-(6-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide,



10

15

20

25

30

35

cycl ohexyl) -2- ((1 S, 3S) -3-nethoxy-cycl opentyl)
-acetam de, N-trans

W@ 200981242 ( 6- Chl or o- benzo[ d] i soxazol - 3-yl) - pi peCT/EP2908059356

yl]-ethyl}- cycl ohexyl) -2-
(4- et hoxy- 4- net hyl - cycl ohexyl% -acetam de, N-trans

4-
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as hf rC?illoro tha%s Z?—?g—r[11—?6(;5‘—(.}jl'uoro—benzo[d]isoxazol—?)—yl)—piperidin—l—yl]—
ethyl}-cyclohexyl)-benzenesulfonamide,
N-trans(4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-4-methoxy-benzenesulfonamide, and

Pyridine-3-sulfonic acid trans(4-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperidin-

1-yl]-ethyl}-cyclohexyl)-amide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-3-cyano-propionamide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-cyano-acetamide,
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N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(R)-tetrahydro-furan-2-yl-acetamide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-cyclopropyl-acetamide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-hydroxy-acetamide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-methanesulfonyl-acetamide,
N-trans-(4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-[1,3]dioxan-2-yl-acetamide,
N-trans-(4-{2-[4-(5-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-methoxy-cyclohexyl)-acetamide,
N-trans-(4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-methanesulfonamide,
N-trans-(4-{2-[4-(6-Chloro-5-fluoro-benzo|[d]isoxazol-3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-3-methoxy-propionamide,
N-trans-(4-{2-[4-(6-Chloro-5-fluoro-benzo|[d]isoxazol-3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-2-(tetrahydro-furan-2-yl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-methoxy-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-((1R,3R)-3-methoxy-cyclopentyl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-methoxy-cyclohexyl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-propionamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-hydroxy-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-3-hydroxy-propionamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(4-hydroxy-cyclohexyl)-acetamide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-((1R,3R)-3-hydroxy-cyclopentyl)-acetamide,
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13.

14.

15.

16.

17.

- 103 -

Tetrahydro-pyran-4-carboxylic acid trans-(4-{2-[4-(5,6-difluoro-benzo|d]isoxazol-
3-yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide,
N-trans-(4-{2-[4-(5,6-Difluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-[1,3]dioxan-2-yl-acetamide,
N-trans-(4-{2-[4-(6-Methyl-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide.

A medicament containing one or more compounds as claimed in any one of claims
1 to 12 and pharmaceutically acceptable excipients for the treatment and/or the
prevention of cognitive disorders, drug addiction, depression, anxiety, drug
dependence, dementias, memory impairment, psychotic disorders comprising
schizophrenia, schizoaffective disorders, bipolar disease, mania, psychotic

depression, and psychoses comprising paranoia and delusions.

A compound in accordance with any one of claims 1 to 12 as well as its
pharmaceutically acceptable salt for use in the treatment or prevention of cognitive
disorders, drug addiction, depression, anxiety, drug dependence, dementias,
memory impairment, psychotic disorders comprising schizophrenia, schizoaffective
disorders, bipolar disease, mania, psychotic depression, and psychoses comprising

paranoia and delusions.

A compound in accordance with any one of claims 1 to 12 as well as its
pharmaceutically acceptable salt for use in the treatment or prevention of cognitive
disorders, drug addiction, depression, anxiety, drug dependence, dementias,
memory impairment, psychotic disorders comprising schizophrenia, schizoaffective
disorders, bipolar disease, mania, psychotic depression, and psychoses comprising

paranoia and delusions.

The use of a compound in accordance with any one of claims 1 to 12 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the
treatment and/or the prevention of cognitive disorders, drug addiction, depression,
anxiety, drug dependence, dementias, memory impairment, psychotic disorders
comprising schizophrenia, schizoaffective disorders, bipolar disease, mania,

psychotic depression, and psychoses comprising paranoia and delusions.

The invention as hereinbefore described.
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