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WO 2009/ 013212PCT/ EP2008/ 059356 DUAL MODULATORS OF
3- HT2A AND D3 RECEPTORS The present invention rel ates
to conmpounds of the general formula (1) NR R2 (I)

woodhasakn: Xi s independently hal ogen, cyanopcT/Ep2008/059356

Cl_6-al kyl, Cl1_6-al koxy or % 6- hanaIkyI is 0, 1, 2
or 3; Rl is Hor Cl_6-alkyl™ -SSR 113

R2 isR3 or; 10 R3is hydrogen Cl 6- aIkyI

C2_6- alkenyl C2_6-alkynyl, Cl1_6-al koicy, cycloal kyl,
aryl, 4 to 10 menber ed het erocydoal kyl, or 5 to 10
nenbered heteroaryl, which are optlonally substi tuted
by one to five substituents selected from the group
consi st i n@ufL MOIBUR2OTORS OF 5-HT12A AND D3 RECEPTORS

The present invention relates to compounds of the general formuta (T)

/\QNR1 R2
N

« 0)

wherein:

X isindependently halogen, cyano; Cye-alkyl, Cis-alkoxy or Ci ¢-haloalkyl;
n isG, 1, 20r3;

R! isHor Cys-alkyl;

RP s sor O
R’ ishydrogen, C;¢-alkyl, C; s-alkenyl, Cyg-alkynyl, Ci-alkoxy, Cs10-
cycloalkyl, aryl, 4 to 10 membered heterocycloalkyl, or 5 to 10 membered
heteroaryl, which are optionalty substituted by one to five substituents
selected from the group consisting of:
halo,
cyano,
-50,-Cy¢-alkyl,
hydroxyl,
Cl—e-alkYL
Ci-s-haloalkyl,
-CO(0)-Cys-alkyl,
C1.6-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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hal o, cyano, -S02-Cl_6-alicyi, hydroxyl,
Cl_6-hal oal kyl, -00(0)-C1, 6-al kyl, Cl1_6-al koxy
optionally substituted by one or nore Ra,

wdahd@sepcl oal kyl optionally substituted by pOBEP1068/059356

nore le, 4 to 10 nmenbered het %‘;ocycl oal kyl optionally
substituted by one or nore 2 awl optionally

substi t ut ed b f: menber ed

het er oar y|*'® 38%4}1 agy ubSHpr dtb%dﬁeoég’gorg‘oﬁe or nore |e,

and - NRb1Ztp IWInemd)emdF?btqrgarH coxﬂoaﬂjﬁubiﬁlklytd inehe or more R,
wherein It gis H Cl_6-allcyl or aryl optionally
substltuteaﬂ kg one or nmore Ra; wherein Ra is selected
from hal oNRGamberein® is Hotryelreoipil and wherein R is H, C.s-alkyl or

hal obenze NER), - Cl6-al kyl
1501 (G S), gﬁk%ﬁ%mwkguﬁfﬁ@&@f B-al kyl ,

Cl- 6- al kyI"§k{§:I1”51‘“é)ﬁy1S Selﬁte‘# &"Roxy Cl1_6- hal oal koxy, 204
to 10 nenbered hgigrocydoal kyl aryl, aryloxy, or 5 to
10 menbered heteroaryl; as well as phar maceutical ly
accept abl e sal t S¥t'Hereof 251t has been surprisingly
found that the Qﬁ(ﬂpounds of formula (1) according to
the invention are du nodul ators of the serotonin

5- HT2a and doparhﬁ' receptors.

halobenzenesulfonyl,

Crs-alkyl
Ci-¢-haloalkyl,
-NH{CQ)-C,¢-alkyl,
di(Cy.g}alkylamino,
-O(CQO)-Cy5-atkyl,
Ci¢-alkylsulfonyl,
Cig-alkoxy
Ci-s-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 D; receptors.

The compounds of the invention have high affinity for the dopamine D and
serotonin (5-Hydroxytryptamine; 5-HT) 5-HTa4 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 discase,

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, (ie.

anhedonia, restricted fluency and productivity of thought and speech). In addition it is



The conpounds of the invention have high affinity for
t he dopam ne D3 and serotonin (5-Hydroxytwotam ne;
5-HT) 5-HT2A receptors and are effective in the

wd foe@émnt of psychotic disorders, as wel |l ascDEPmDS/E59356
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dinfrebis#iuees of ‘@l§tdﬁ°83ceé grefde

di seases such as depression ﬁgd anxi ety, 30 drug
dependence denentias and nenory | mpai rent .
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013212PCT/ EP2008/ 059
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%‘é@sﬁlﬂf’% SRR T T e g PRErC T Ry digions o reat
ﬁﬁjz@phtdmagﬁprﬂiﬂ mmamgahyr Iﬁﬁf(:lﬁﬁd‘u indptie amipaychotics both typical

(ferstE 6 bt EReck el Pl DB Ao tiony
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|ned |n |agnost|c schenes  such .
DSUIEN R e ATl B e SORTEST TRUI T RIricHOPBFEnife e afes cfiective

st atnfets?m tlirkd, Bobhitte dbfidits 1ohd(akdadkRled dbprofdn and anxiety,

class i on of di sease |on Currently
?eci\fp.rs%ce@ N
[’iﬁéﬁeﬁnﬁ[} (}1 Qtehgr Chsyt hospschatRCliriatherf amtivpsyool Hifert@ness
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ot guns versus m
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ghﬁgéﬂ%‘fe%v%)ﬁgn SRRLZORRE @RﬁE h‘ﬁ?@sﬂgﬁ%i/s j@b%ﬂ@tﬁ@ﬁé’sa of
. These anti otics, al t oug
FRIRaYhOBY grugtBrsisRtg Mith §gﬁeénfpsgbizemf§me>2ﬁu%g}r1 Phed. 353, 1209-

i52qt At ches $haRes), c@lhp&tﬁrﬁ:@&xhﬁﬂﬂuﬁﬂﬁﬁﬂ@ﬁdﬂdl g\f&ter selectivity for

synpt ons_ of schi zop (S}i;%qﬁagngre I essvgffect v th

Dr @2t M 2nBgaRIPTETS YA G P RY0 Od B Y Ehes 7g other

aR&RG| Rk twieRkesatoddadftkcanxi ety, all of which |ead

to reduced patient quality of |ife and soci oeconom c

nt 1 pagnBrrcapt g b B il BB dagrematon

@ﬁAWdrEyy df rﬁmesmnguhldn s}ch(dz OOB}ioEfchpmitipy erdgsiupgtions, and positive
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| ZO 353, 1209-122

Mﬂsrtahlersm) eThedmlpeﬁql agipss hfieraige €6ﬁiﬁd@ﬁﬁ kpughy G protein-

Po Y& L%ggpto% R?P@Iflg Q64 S BUEh, &Se WL Qht d(gﬁl'nlihe rece tors D:-Ds have

[

ext rapyram dal synptons ( EPS and cardi ovascu
bédnadtrgificd.ivairer thad):-1ike rgxepiots (Qz Dniddp«¢ apuple to The G ~protein Ge

hotl . ,
OB PRSP0 aRehe SRR R 80 (LR R Rt OR hsiol. R
ABtISPS YT Bhe B> deRageing recepiey e Frost ikl caesss ig the nucleus

E ) N. My D3@3putba?do ihe B3 Yeceptor
?&nhﬁe9€§$$gﬁ?l?ﬁgeﬂ%%%% éonp%unds Wi th hl%ﬁnaffmtyp
and greater selectivity for D3 and 5-HT2A receptors
are described and are proposed to treat psychoses and
ot her di seases, with fewer associ ated side affects.
Dopani ne, a mmj or catechol am ne neurotransmtter, is
involved in the regulation of a variety of functions
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A., Probst, A, Palacios, J. M (1987) Serotonin
receptors in the human brain--1V. Autoradi ographic
mappi ng of serotonin-2 receptors. Neuroscience 21,

wdZi0d38); and is coupled predom nantly to tRewEp2008/1059356

G protein G'q (Roth, B. L. et al. (1998) 5-
Hydr oxytryptam ne2-famly recéptors

5- hydroxytryptam ne2 5hdroxtr
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S02- G _6-al kyl , hydroxyl C _6-al kyl, Cl1_6-hal oal kyl,
00(0)-Cl_6- aIkyI G _6- alkoxy optionally substituted
by one or nore Ra C3_10-cycl oal kyl optionally

wodhshikut ed by one or nore fr, 4 to 10 nenbetedr2008/059356

het er ocycl oal kyl optionally substltuted by one or
nore Ra, aryl optlonally substit ut ed by one or nore

L s

ﬁstdfhcbwgr@lhuﬁmapmg ofmhiowiBrakeEpRIS. NegrdscieSt 26- @Bklﬁﬂ) and is
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El 6 hal %é? h? Rgg&x%m]efﬁlé) %Fﬁre structure meets function.
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taining one or nore conpounds as defined above
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enment | menory | npal r nent écﬁ% I C dlSOf ers
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bhiRQIraks idipSRAREIc JRM@s. AURY TRt |Igv : ﬁﬁ§g°s|30 Ng6- 8129 ancll indeed is
psy ses. conpri sing pa oi a an el usi n

Bg iR gt figgsdearures Aeoeafied’ ﬁmv’? BRipSY gt Sz high are
clepedized BSa ﬂ:&ftﬂvﬂ? tighbeveiydsr tWe BIHBS - kdigive to the D, receptor

BHERERFE dnint < s Clnahas of Sl R P e o Bt Fugs on

ﬂfeémamﬂ dopaafnedbgnidi ang sehios@nialepis, vaied § Phddhabl. @rp. Ther. 251,
&ﬁSlon anxi ety, drug dependence, denenti as,

Menory i npai rment, psychotic disorders conprising

schi zophreni a, schizoaffective disorders, bipolar

di sedsmentamad hereppabeisothic comepirsissf By invspdophays highadfinity for

ﬁﬁ%béﬂﬁiﬂ@ g) RAd %Qﬂoﬁmaingﬂg,?}e@?t&@ 9nd are expe@féﬂ'@@y@gﬁc@&fe in the
formula (1) form aci ition salts wi.th acids

BERMCBEO PONPaR Fiodrs RERHRCER SRiZehyenag celptoafipddive disorders,
ﬁbﬁﬁ disdadd, n%ﬁ;ﬂ'ﬁév@h&kdfe@fe@&&{ lafl@ othby sk elos@Mhefving paranoia and

v B 2 E2o0h) PREPESTheich ar sl aaPi ohes o,

hﬁie&tﬁte&;un&mdiopemhﬁmmtqymmat@omﬂ gf-erriad-AaferT b1 154—

D ERh LS bt e P 0o PSR L R o
phtem:h rs@pos tarests oGgypical ant@opghotiord Eoak ofi dpmnllae (), iBap4) and

OfdEepf chs VE? gelﬁn?yg%{'zl'{%%%g] zi%a[PQ‘D 4BhQ 13;1” ge(ﬁ)%‘a HT2A

XISt Th't ure en
mtxngséssn ofychitin digweers (Gut ﬁDpa% InTﬁ@frlg &mgﬁ;’il £06-112; Joyce, J. N.
LACRHIBLES: 7.9Rb35 B IpUmHH 163 HiaRELIRRbARIERE SerdpbddWyEfs. Drug
of di astereoi soners, diastereoi soneric racemates or
m xtures of diastereoi soneric racemates. The
optically active forns can be obtai ned for exanple by
resolution of the racenates, by asymetric synthesis
or asymetric chromat ography (chromatography with a
chiral adsorbens or eluant). The discl osure enbraces



- 7 - "Aryl" represents an aromatic carbocyclic
group consisting of one individual ring, or one or
nore fused rings in which at |east one ring is
aromatic in nature. Preferred aryl groups are those
having from6 to 10 ring atons. Preferred aryl groups
i ncl ude phenyl and naphthyl§ as well as those
specifically illustrated by the exanpl es herein

Dlﬁ&Jv@W Tod M RXYVo1dgpoNES1 AP, 31 Y05 PpPdGendlet) RRM abuse and

erei'nabové and the awl group is connected via an

withdygen (oosh SAR estanlpl(@0B) Rempming D3s rgskpidsaptagonism  inhibits

"Cl 6-al kyl " denotes a straj - or_br - chai .
coReSER e SRRl EhnRsd S ey Bt PARMREE R Osos o603
CamipoeB A. f OF eexdnpk@3) metchylbpangihdyD3 mpeeppyt! anthgoist ofy277011A

i sobutyl, sec-butyl, Lert-brtyl, &eatﬁ], n- hexyl as.
anipgppizessnicpECeen et frpigsHpu AP SEv L el 1BY e Npyroscl Absit.
320%2ARIRS A 1003 PRLAW-administrabibit G 1R -s@lekifte) BF&Rpior antagonist

denotes a nitrogen atom substituted by two Cl_6-al kyl
SEyR G103 $-Aablodles thaedduistien mehexpecssiB aigiceenditioned place preference

di (C1 6-allcyl)am dj ] . .
ooty Refb P T RuPlorks: TELTRLE By omd dopresicn (Reavil-
C asal 100309 Phmonyesiogitblc hctione «fep aiokvelc dfidhyaffihityisihd atlediveyhuman

t he exanpl es herein, bel o " "o.ar "Hal "
dopRIHE 8 TR HEALOREH %%%Pﬁ-&%@%ﬁai165%&9%%”0%501@ K.et
al."(€80D-hakepbigdyd of BRNRIBEvAdSphnfneaDB Yhcetod WRtaBSnist A-437203.

defi ned above which is substituted by one or nore
AthabasgtipurascorB?4Bxanpl es of Cl_6-hal oal kyl include but

are not limted to nmethyl, ethyl, propyl, isopropyl,

i SO - . - R .n- hexyl

su bks?lt&llEl ?itstt ‘é‘%’%@yﬁ‘%ﬁfég BF&%PS Q%w l)Hll:n Br %I#UI?(%t on(s) as

wel | as those groups specifically 20 illustrated by

the exanpl es herein bel ow. Preferred -MR:Ry- hal oalicyl

are difluoro- or trifluoro-net et hyl .

"Cl_6-al kyl sul fonyl " de S onyl group (SQO2)

whi ch is substituted| by 9 group as defined

above. 'NC1_6ial koxy" denotes a group wherein

t he al kyl groupfrs as defined above and the 25 al kyl

group is connected via an oxygen atom

"Cl_6- hal oal kox @ otes a Cp6-alkoxy gr@up as

defi ned above s dubstituted by one ‘or nore

hal ogen atom Exanpgl es of Cl_6-hal oalkoxy i ncl ude but
arehnot_linited to met hoxy or ethoxy, substituted by
on®6F"™ore A, F, Br or 1 atom(s) as well as those
gr gups s pegddpbadintty hilokets tyabed, Pykiine, 8xaop} &SC, ¢-haloalkyl;
herei n bel ow. Prefered Cl-C7 hal oal koxy 30 are

di fil uor ols %br: 3¢5 #:| uor o- met hoxy or ethoxy. WO

2009/ 013 8/ 059356 - 8 - The term
"ISMer a%%£§§ﬁﬁgﬂgggtes a straight- or branched-chain
carbon group contaithing from2-7, preferably from?2
-4, carbon atons,~Wharein at |east one bond is a
dogbl e bgnd. Rs ,, O The term "thioal kyl" denotes the

groyp - SR wherein Ri's an alkyl&group as defined 5
abBve. ishydrogen, 1b-saiel daddadkanyl, fenatkysylaCroalbony. énto-
saturate I C ' .St el r
three ca‘r%f?g&r{f{ﬁ1 iI’nalgﬂgl13 lrﬁ géyongggggﬂggkgg%gf‘%%agﬁgt (gr%@ a@ membered
ring nmenbers and includes but is not limted to

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl and pol yspiro groups such as bicydo
[2.2.2] octanyl, bicyclo [2.2.1] heptanyl, 10 bicycle
[3.2.1] octanyl or adamantanyl as well as those groups
specifically illustrated by the exanples herein

bel ow. The term "t hi ophenyl" as used herein is
synonynous with "thienyl" and denotes a thiophene
substituent, i.e., C4H4S. "5 to 10 nenbered
heteroaryl ™ nmeans a nonocyclic, bicyclic or tricyclic
radical of 5 1s to 10 ring atons having at |east one



20" One or nore" denotes herein, 1, 2, 3, 4, 5, 6, 7,

8,9 or 10 and preferably 1, 2, 3, 4 or 5 and stil

nore preferably 1, 2 or 3. "Oxo" denotes a group =0.
R8 ER9 oio Were R3 is the group ", R8 and RO can

forma 3-, 4-, 5-, or 6-nenbered saturated ring,

optlonally conprising one of?two het er oat onms sel ect ed

from oxy I five substituents

Subst i u2%?1”0%{}‘?’ﬁ@°‘?%”ﬁg9?§‘%@9%§ﬁ%@%n%% BT Al

i nst anceseclpaedcimpmitles grbep caxwtipg el: hal ogen, cyano,

hydr oxyl , Cl1 6al kyl, C _shal oal kyl, and Cl1_6al | coxy.

"Pharnacgﬁflcally acceptable such as

phar maceu{ineal | y acceptable carrier, excipient,

salts, etc., means pharnacologlcally accept abl e,

generalIysgagefm§ﬂ%stantlally non-toxic to the

subj ect {03 Wiich the particul ar conpound is

adm ni st er ed, and nei t her 30 biologically nor

ot herwi s€wallekirabl e. WO

2009/ 013212 2008/ 059356 - 10 -
Pharnacé%f?gggF§pacceptabIe salts" of a conpound

nmeans salCo(dh@is-akd, phar maceutically acceptable, as

defined herejn, and t Qssess the desired
phar rracolctbg'la]é‘ﬁf‘y%tﬂ“@ ¥§“tgf““f yrfg‘leé’ﬁfmé%ﬁ'pound. Such

sal ts i neludaRGaig éﬂﬂinﬁll@ﬁ]b@ﬁﬂu{eﬂ HyQmBBE mtd I,

I norgani c aci'ds such as hydrochl oric acid,

hydr obr odite 1@membe§dlhﬁt@mc&clg@ﬂ<ﬂ1 opsiopalfyrsubstifetied| by one or more
phosphori,e acid, and the like; or formed with organic
aci ds such as acetic aci d, benzenesul fonic acid,

benzoi c, aghopiwabybitetiuceddyidhe ocintord R, aci d,

ethanesulfon c acid, fumari,c aci t oni

acid, gl é&%lllb memberd hgiethagylopt ?Iéf glﬂ#‘))‘g%‘ﬁ? Orgccir&mreR and
hydr oxynaﬂh@@q %@&hﬁkb I%mmohcf M@l%ﬂ%@isﬁm’f & 1@, dalkyl or
lactic acid, rmaleic acid ic acid, malonic aC|d

nandel|caﬁépmﬂﬂﬁﬂrHdﬁ@@uﬂﬂwﬁm@0&§M§3Rnucon|c aci d,
2- naphtha%sgﬁl d L anLGed Ro@ci d, propionic acid,

salicylic acid, Shecini ¢ acid, tartaric acid,
p- toluenhﬂujfonlc aci d, trlnethylacetlc acid, and the
l'ike. Therapeutlcally effective anount" neans

an anmount¥®Rat is effective to prevent, alleviate or
amel i or atgy synpt ons of disease or prolong the
survival of the subject being treated. 15 Al so
enconpas 8oyl t he conpounds of formula (1) are those
conpound (.0, %51 ndependent | y hal ogen, cyano;
Cps-alkyﬁéwgg%sggwgkémor Cps-haloalkyl; is 0, I, 2 or
3; le isUdsakylps-al kyl; 00 -S-Re 20R2is3 or0. R3 is
hydr ogen s-al kyl, C2_6-al kenyl, Cps-al kynyl,

Cps- alkogyggéﬁakygloalkyl 4 to 10 nenbered

het er ocy doaly)-C,.QEIKHI, t O 10 menber ed het er oar yl ,

whi ch are optionally substi tut ed by one to five
subst i t udiEse)alkyleginy from the group consisting of:

25hal o, _ggg al kyl , C16- hal oal kyl

-00(0) - CQ%&ﬂﬂkyé Cps- alkoxy optional |y substituted
by one of grlkglshHBonyC310- cydoal kyl optionally
substitutfd ﬁ% one or nore le, 4 to 10 nenbered

het er ocy optionally substituted by one or
nore C,¢-haloalkoxy,



WD 20091013212PCDEP2008/ 059356 aryl optionally
substituted by one or nore 128, 5 to 10 nenbered
heteroaryl optionally substituted by one or nore RS,
and -NRblt. , wherein Ro is H or
Cl_6-al kyl and wherein R is H Cl_6-alkyl or 5aryl
optionally substituted by e or nore Ra; wherein le

i's sel echgdd hahg @8y 10X0, 10hydr oxy,
hal obenznesl T e e A C0) - G162 Al kyl

15di (C1, ﬁyhlkylan1no -0(C0) - C1, 6-al kyl,
C1_6-alk%Jﬁ%Ifonyl Cl_6-allcoxy Cl_6- haloalkolcy
204 to 1 foer ed het er ocydoal kyl aryl, aryloxy, or

5hto 10 sentenedbhied Reomayl; as wel | as
pharmaceutical ly acce e _sal ts thereof 25Al so
aS@ﬁ%éﬁﬂﬁ@@@ﬁmBVlFﬁﬁaﬁ%ﬁ%ﬁﬁhﬂgwﬁ? formula (1) are those

¢ o”ﬂpﬁn&éoﬁ’(\lh %'g@étn tRerS 1§ Igi’fﬁi'idfﬁea QhedidahRhi REntainf ﬁ)nel or more
or 2; is , and 30wherein

compouds | a5 deﬂ'nmde abﬁa/@oa@d frbarmhasentifally ( @qcelét@blweﬁcim@ts for the
tregtmeﬂtnaagaejgrt Iﬂ(l:ealplré(rer?t‘fo%e Rt %%gl%u%glcfl?or&é?se,r&ﬁfg adcﬁctl%ﬁ, ‘depression,

anxiety, drug dependence, dementias, memory impairment, psychotic disorders
comprising schizophrenia, schizoaffective disorders, bipolar disease, mania, psychotic
depression, and psychoses comprising paranoia and delusions.

In a third aspect, there is provided a compound as defined above 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.

~ In a fourth aspect, there is provided the use of a compound as defined above 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.

Compounds of formula (I) may form acid addition salts with acids, such as
conventional pharmaceutically —acceptable acids, for example hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, salicylate, sulphate, pyruvate,
citrate, lactate, mandelate, tartarate, and methanesulphonate. Preferred are the
hydrochloride salts. Also solvates and hydrates of compounds of formula I and their salts

form part of the disclosure.



(Rm(La) wherein Xis fluorine or chlorine; nis 0, 1

or 2; 5ms 0, 1, 2 or 3; R4 is selected fromthe

group consisting of: halo, cyano, hydroxy, 10

Cl_6- hal oal kyl, di (G 4al kyl am no, -00(0) -C]

_6-al kyl, Cl1_6-al koxy optiogally substituted by one

or nore Ie 15C3_10- cycl oal optional ly substituted

by one or nore le, 4 to 10 nenbered heterocycl oal kyl

opidioaipalinds FYRSIIA UY e£h TRive OAE 0O gmiiciHc @ﬂiantlftﬁhsi ahd can

substituted by one or nore le,
exipp lmm%’@ﬂaopfrfmt@ﬁl@apyqe %Bflﬁ“éiﬁ%fﬁ | PixgrEs pf F{Eﬁf’é‘@mlﬁgﬂ %Jﬁb as, for
ex%ﬂ?ll o efeé’lzﬁ 9&11 {élr%l 161%’[@”1{?059?1@1?‘1 ggxg\e O?Sdlasteremsomers
digstearommoetit irecwlniayesa@:cmpitmm ef slaalsites:OIShmlee@fraceﬁlawseﬂ"h@ dptically

compounds ar a (fa re the. conpounds wherein .
acRIBPIIGHY (ot R i Gt ST HEgpt b fmymenc
syBBé@Cbe dsyiaenit RErdiAoRasioNGhiinatgrahy wi¥a chiral adsorbens or

2009/ 013212PCT/ EP2008/ 059356 - 13 - hal o, Cl1_6-al koxy
elugp®); Hieisolosurpsabraces aih ob{hesnl® 8% nore Ra, 6 nenber ed

het er ocycl oal kyl optionally substituted by one or

MOy iithe APpFbcmtdd tft W}%ﬁn Df%?ﬁé}ﬁb’{fonﬁﬂlta'(ﬂﬁﬁ'tﬂny disclosure

substituted by one or nore erein S
mayebeedcre‘caumdom ﬁmcwna!»@oumygrmwe spdvatives véltqbyﬂre ¢gable of

a ept e
er 10n Sq ng p@ L(LIM %&% dgl gP) fol’r?lﬁuf)ﬁ)gsc? a%{;eé)table and

meftalbheaiarrtﬁih&: deheatﬁwbj wlm]m grecna]mxb&,laiﬁ:iﬁ*oducmg the parent compounds of

3- Fl u trans (442- H{ % g enzo
gem@%{m a n.\jyq arﬁlabsgrvyl 11hthe copgﬂcnf us qigclosure.

et hyl } - cycl ohexyl ) - 4- nor phol i n- 4-yl - benzam de,

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.



N-trans- (4-12- [4- (6-Eluoro-b enzo [d] isoxazol-3
I

-yl)-piperidin- 1 -yl]
-et hyl I cycl ohexyl) - 4- net hoxy- benzam de

wdohehikaBut oxy- N-trans (4-12- PCT/EP2008/059356
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6-fl uoro-benzo[ d] i soxazol -3-y1)-piperidin-I-yllet

hyl} cycl ohexyl ) - benzani de, 134-Chloro-N-trans (4-12-
-fl uoro-benzo [d |so azol -
o perT TR p SRRy RS AERYT sons%wiga%oas individual ring,
O drle i s{ode {ug&fr rifgd-in (vhich &t ]lrﬂ]lﬁnt onbANY B atatiaiiohatBre. Preferred aryl
ridin . .
RN Pt By it o erouns s e
dnt, rBiph iyl xoW e} &-tease bexcificaly lﬁustdtetdﬁambe gxampl2s herein below.
[4-(5-fluoro-benzo [dlisoxazol -3- 20

y 1) - %8%}] gfeﬂot% ;}{Hryl%tf s c&ﬁﬁéﬂtﬁ?@iﬂ(z{bbv@éﬂdqﬁe algpﬁ'oup is

Benz oxo e-5-ca oxy ic acid trans

qopneded Yigen oxvigemaon] é}l cKYBRIG PHPYV XY V|P)len05ﬁq eridin- |
-yll-ethyl} -cyclohexyl) -am de. Al so enconpassed by

the € I’fdﬁn@t@s 4 af |taor(Hr3mca1E@ chdig hedopobidgonp containing

200 /01 / EP2008/ 059
.wlzl%ty% N R ST R e
£c-bhityhreer?: buﬁrmpemar @-Heryl ap enil enthbse spéaf“evakmlloitimd gy, thd
or 2e Frmn 1RDare sel ected fromthe group consi sti ng
hé 5 ano, hydroxy, Cl1_6-al kyl, Cl_6-hal oal kyl ,
-OO(O) Cl_6-al kyl, G _6- al koxy optlonally substltuted
by OW(@realollemivey” dedies £YiEIosEt KPM SEPTIERAPY ro Cre-alkyl

sta{stdgﬁl?éa %Yen%%v@ rEszH 1€s (ngh (Cs: éﬂzﬂ)ﬂm}l@ mﬁﬂﬁ&mmo,

it Ry A0, SPEP UG, b PR By 16 v FORE P

§e9c1ﬁ9aumrﬂgﬁa@3 b ele@kQapvd haphibedal | y substituted by
one or nore Ra, and 20- NRbRb, wherein It' Rb and It°

as, def i >
A D I G T s T

tmo or three of A", A2., A3,
“Cy.¢-haloalicyl” denotes 2 Ci. s-alkyl group as defined above which is substituted by

one or more halogen atom. Examples of C;_¢-haloalkyl include but are not limited to -
methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or n-hexyl
substituted by one or more Cl, F, Br or I atom(s} as well as those groups specifically
illustrated by the examples herein below. Preferred C-Cr-haloalkyl are difluoro- or
trifluoro-methyl or ethyl.

“C,.¢-alkylsulfonyl” denotes a sulfonyl group (SO;) which is substituted by a Cy¢-
alkyl group as defined above.

“C, ¢-alkoxy” denotes a group wherein the alkyl group is as defined above and the

alkyl group is connected via an oxygen atom.

“C-s-haloalkoxy” denotes a Ci¢-alkoxy group as defined above which is substituted
by one or more halogen atom. Examples of C; s-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 Ci-C; haloalkoxy

are difluoro- or triftuoro-methoxy or ethoxy.
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A2, A3, AA and A5 - 15 - each R7 is independently
G _sal kyl, C1, 6al kyl oxy, hydroxyl, am no,
C _6al kyl am no, N, N-di - (C1, 6al kyl ) am no, hal o,

wdadonfadnbali cyl, hal o- CF. 6al koxy, hetero- Clr@@)ﬁﬂdosmayssé

Cl_6al |l cyl sul fonyl, d _sal kyl éul fanyl, cyano; as well
as pharnmaceutically accept abI ‘salts ther eof .

5)\;] :I, d e d og?luﬁgl??qlﬁ e oﬂ{eﬁtf)tgg a. hgl br)qrancﬁe& gh gnlugr%ap
Scaitaaning cﬂrofrr bA ﬁrh%r@hcﬁnqim @eﬂéis E&bolm gronis; wineatio at leasapigs bond is a

?é@rﬁé’l%%ﬁ& 15. - hal oal4kyl Yi s oxygen or -S02-; Aogcre]dor

A5 are nltrogen qnd the others are CH2; as wel|
phar Feeclen | iallyl" siepeist Hisiseowat $whHendos an alkyl group as defined

AQEspecially preferred conpounds of forrmula (Ib) are

for exarrpl e the fol |l owi ng conmpounds:

Pl;ji Ir d )%%1 y&}o P)L;n?ﬁg%%ﬂo %?én?%?ﬁr]%tegi &rqw |mo_iety, consisting of one,
oydaherey Tyrbdn tmqutmingrf»td 19 karbemzamsdering members and includes but

ts di]og %83%42 t& cyéoglnjﬂayl 10%' 5’? qrf]clo;ieﬂ%y? d%lbexyl cycloheptyl and
pylgpire gy ps dudims iblfwd:lo fr.22] ctamgé,rtzqniowez Iheptan- Tr ans

1‘(1,%&@[3 2[1§1%ctz(n? & z}ﬂgﬁﬂngﬁﬂ%g w[eﬁl]zﬁ ﬂhose 0’1’%1.;.})8 spec1ﬁca]ly llustrated by the

xazol | perl
e}gamp(bqqélzgﬁuyheelmor phol i n- 4-yl - ni cot i nani de,
5- Mor phol i n-4-yl - pyrazi ne-2-carboxylic acid trans

( 4- 1Phe tkdn (tﬁrcfphbh@;ﬂ’oﬁs Bed Berk#]is synonymous with “thienyl” and denotes a

Iﬁ%zolw% |pc;9hja|n- | -yl1

306 Mor phol i n- 4-yl - pyri dazi ne- 3- car boxyl i ¢ aci d-trans
( 412°5 tp4e @I&ﬂfﬂetﬁdr}mterbmyiz @eans a monocyclic, bicyclic or tricyclic radical of 5

% %‘Fﬁxa%grgi il"x %Hyor:gt #’st%%re glq;nqatic erlffland furthermore containing one, two,

o mphxglhew:mqms ychtemrmnméh 6. yukh deyrneinigi ringtatensbeing C.
f{%feil(%ryi 4 &p@mfnhl%eoﬁgﬁﬁﬁte[l Qith one, two, th ree or four substituents,

I soxazol - 3-'y1) - pi peri din- - -eth
wesr@mcm@kwbymaffﬁtd@nd@epﬂ%h élYFlFOtX%a%i%nO( Kipalkqgy. thioalkyl, halo,
ﬁalf)ilk'ﬂ riﬁdﬁﬁ% 1] i oxly SR¥SED lamidny| l&etyl pwﬁ'E(D@C(CHJ)g o¥hdiogen
% - cydohexy %4 nor Bhol rKu“— a? zam de

albefituied b1 Fo5 BRI HRROBRBF PR 8L § ic R R O opbess
bgreﬁﬁsefsbb@flﬁdﬁﬂ)ﬁiﬂﬁﬁ:ated Examples of het;:-rfaryl m01et1es include, but are not

. 1 SOXazo eri. - .
KEhsd i Beeralies b TP B el ROgEYL bhonaty
Nebstiangl oikdzofy2-opfidnallyGubstinaed isbenzigl, E)ljﬂlonaﬁp xeEgiuted thiazoiyl,

I - .

%uc? 8& R]% tg%ﬁ %rwﬂ%# %HSWF s&bg%%ut%d pyero gl, , 88t10na11y substituted
pyndaJa)rh,s)p([mnzg!lz.su[) sql.tut(ed v 3@, dpsnpaly substituted pyrldazmvl
E)@I]ci Al %tu%&ﬂdo’lﬁ' fo'ngl'i}nsub ItMt:l?d lsom@lué}y loéuonaliy substituted

pi peri n- -y benzam d trans
fd= dllgf.dr?mldokyl R EpRpdly {né}tzol}rl optionally substituted

1d§‘1'y1/ 1)})&91‘1&1’1? Eh&‘nﬁnled héh&um(ﬁhﬁh( bptionally substituted carbazol-9-y],
cyclo ex% per.i

gPtopagy % |u%ylp%}qnﬁfl}aa¥;fs§tuﬁg le%ﬁﬁ)gurwl,{o?_uonaﬂy substituted
hdinblmd, |0§éﬂ61€hiib@ﬁﬁs@u[tai baR¥ A7 Bmsolyi- phipeeiledudstitukd- yl ]

benzg %/ll,ifi Tth(ﬁaZO y. )%nzmalgf s{h%sntutec? benzo[b]thiophenyl, optionally
substituted 9H-thioxanthenyl, optionally substituted thieno[2,3-c]pyridinyl, optionaliy
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



4- (2,6-D nethyl -norpholin-4-y1) -N-trans (4-1 2 -
[4- ( 6 -fluoro-benzo [d] isoxazol-3 - 10 yl) -p
iperidin- 1 -yl -ethyl | -cycl ohexyl) -benzam de,

wHo/G3k1%, 1- Di oxo- 1, 6, 4-t hi onor phol i n- 4-y1) - Nk kagsnsosse
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-(4-12- [4-(5-fluoro- b enzo [dl isoxazol-3-yl)-pip
eridin- 1 -yll -ethyl | -cyclféhexyl)-benzam de. Al so
enco sed b he conpounds of . fornu he

Sr- Wealkned S B PRy Begh R IRt £ b ienbe5s
mhheﬁwne, 20n|s O, 1 or 2, RB and ROforma 3-, 4-,
5-, or 6-nenbered saturated ring, optionally

C 0 rrpr4| 3 Il H getg c%a]lh}fmrﬁFﬁlts & rngcﬂ"ntogﬁgnt%%?a%cﬁgmfe@omnhisﬂng of one,

gen and nit can substi t uent
twon:g thise nipgs, byoﬂ@ramg oR®, tarndoti threp Bgletcatamesd cigsemirpmenitrogen,

%ﬁ}@%{)o g'ﬁrl) Sltlétgzg)c%{] %]‘Lag y g%%(jiﬂf%’sumlﬁ.{t&l(%th one, two, three or

coxy as vwel
fogr ﬂrbavmmémhee%w E3chgubsib ealb}s(ﬂ:n%eaﬁlt@nﬂh}éﬂé@fv v, a_ilvoxya

MSOEREONPASISY Hp¥rddhk 9k aﬁ;movblaymlhinoar e

t he conpounds of rnul ereln

fiplgr@mgy 2EHoGHEn r°r>€9 . LSRRy B B sticaed

%g_hﬂx sloﬁ h&@ﬂo@%ﬁ@ (iln(flét%%mﬂchﬂe,gj’@ | oo hsied tongipefidinyl, piperazinyl,

SR RaT O SR By RERag e, imidazSliS, imidasolidim,

bmdmlﬁmwl,%xﬁzdhdhﬁmni@ﬂ)holﬁy} ﬁmi@elokldimyl motkiazolidinyl, quinuclidinyl,
¢l oal | onal 6-alkyl

(] G b e e R

Isaizo&uatzbie:méfbenagveehy}adimﬁr @hﬁcheﬁm negalmdvénryt élhyﬁ@pmnyi

d
gr%%?gﬂé L %J?;gﬁ iéﬂéll %%)Jéoot\}}lé) o &Hn 1t§lm&é§holﬁ5}gu1fomde,
Weqmombolpwkmﬁa% éthYéwqpylohéﬂé?éb‘éB}SQQ%‘lel f%@h@%ﬁpqumolmﬂ
%@Qag\gig&é Rrolif 10582@-%4&595‘3516 171 -diéko- thmmoanolm, 1,4- dlazepane,

EspeC|aIIy preferred conpounds of for a
b éroxasenansiae wehas hepq %WR?@P%@?F&B%{L}B%““ $ 81 brein
below. Preferred 5 to 10 membered heterocycloalkyls are 5 or 6 membered

heterocycloalkyls.

“One or more” denotes herein, 1, 2, 3,4, 5, 6,7, 8, 9 or 10 and preferably 1, 2, 3, 4

or 5 and still more preferably 1, 2 or 3.

“Ox0” denotes a group =0.

R?
Cr
) R
Where R’ is the group , R? and R® can form a 3-, 4-, 5-, or 6-membered
saturated ring, optionally comprising one or two heteroatoms selected from oxygen and

nitrogen and R' can be a substituent on the ring formed by R® and R’. In such instances

R' can be, for example, halegen, cyano, hydroxyl, Ci.ealkyl, Cy_shaloalkyl, 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.



AN-trans (4-12- [4- (6-Fluoro-b enzo [d]
i soxazol -3-yl)-piperidin- 1-yl.] -ethyl} -
cycl ohexyl ) - acet am de, 5Tetrahydro-pyran-4-carboxylic

W(ﬁﬁ)hﬁoxsi ns (4-12- [4- (6-fluoro-benzo [d]'Sﬁé%Piou§059355
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)-plperldln 1 -yl] -ethyl} -cycloheryl)-am de,
N-trans (4-12- [4- (6-Fl uoro-¥enzo [d]

cy ol ShempcresabEa Ryl of kgt ednssas ftapeng

ﬁkfh-rﬂaaceufléaﬂ@ abceflablef B-defmetithefeitl]and that possess the desired

i griln%%) aé{lé{%]égé era%r%l!’fﬁcOﬂlpOH_X? %%Et !il%l %%ude[a&d addition salts
i(oEmEd woh mab@mmddd}suak&mha@mkhlﬁmy 49id, piyrebiahinin acid, sulflific acid,
n[l?rtlc aYad} p&(}s%}{fﬁé)&?&( élx%__ %gi?[g T g&r%lnee ’?ﬁ &Qzﬁﬁg L85 such as acetic acid,
bepoxwzwfond-agt) bgizpisr qammorsylfolylp ]acngl @gthy pqld,_ethanesulfomc acid,
l‘éﬂ‘ﬁh@ Iaaé%éh?c!ag?gﬁom% 244 ?’gllgo?l)/cdarcfa Qﬁﬁﬁﬁc faid ’GﬂT]ZOhC acid,

I OXI ne- Ic acid trans [ &
pdrosysrriLioip agigol- [anrp@@mwlfsmy 1§1d é?q@é afidi aleig acigh malic acid,

m8loB|abidCd e M&ﬁl mé:ﬁ'b.&@mh‘omc acidNrdulca#s adid; 2136phﬂ$ienesulf0nic

(cgi( ;lgg%}%nou-: g@%éﬁg& zl)c% O)s(l?c(zcglgc zfﬂéi/ Wanﬁﬁgé,lzg{t&fevﬁlyomc acid,
tringelil@dbe@Cacid, and the like. 3, 3, 3-Trifluoro-N-trans (4-12-
[4- (6-fluoro-benzo [d] isoxazol-3-yl)-piperidin- 1

( )é ]S“Tae%?tﬁlcml 3 eg(rl:] eﬁa%‘x%%%_f’fl%ans B.li\ %%Tgﬁ%qse ffective to %revent

Blefbiar omokiorat s{nai})tqnsmi disedse 8r projong pihqaurvivil nf the subyj¢c} being
ekhyl} -cycl ohexyl)-acetani de, N-trans (4-12-

% 6. cnl or 0- benzo [d] i swi azol -3 -y1)-pi peri din-

1-yl ] cycl ohexyl) -3 -nethoxy-propi onam de,

25N-trans (4-12- [4- (6-Chloro-benzo [d]

i soxazol -3-y1) -piperidin- 1-yll-ethyl} -

C y cl Mbexytbinpaged Byihd @ompounds Nf f(ﬁ'ﬂlﬂBi (I)(a#e thdse compounds wherein

. yI ])? G}%,]l%ﬁ?ﬁenﬁenztgr MJgeill,sé%{(n%g 162 <¥11&1 6—28( X?froir .l_g-hal%alkyl;

cydohexyi@lSZBrE trifluoro-2-hydroxy-propi onam de,
N-trans é L@wl(6 Chloro-b enzo [d] isoxazol -3
-ye -plperl ne -ethyl} - cycl ohexyl)-2-
(tetrahydrq;pyran‘? y1)-acetan1de, N-trans- (4-1
2- [4-( 6-Cploro=tghRzo [d] isoxazol-3-yl) -pip
eridgm- ;1-yl# sethyl}. - cyclohexyl) -2-trans

(4- met hoxy- cydohexyl ) - acet am de, N-trans (4 12-
[ 4- 1%6 Gh%/%\f‘é»eﬁeﬁzfo %Yi] Crroskenylo (- gallomy b el gy a1
-yl - ethbdieycd @h@ﬂé&b&e&&t&ogﬂcmyﬁw m ip4ndhbered
dec- 8-y acet a an %ﬁ g d f% b
(6-Chl or %%%ﬁ&lon]‘[‘ ai*’?é’?‘ﬁ% S %5‘13“3 ‘f‘b‘ber“’ f pbstigents
-yl ] - etsbiyttpd f-roﬁlycﬁé gldax ybnsisting of:

- 3, 3-di net hoxy- propi onam de. WO

2009/ 0132 1EP20081059356 - 19 - Al so enconpassed
by the corpdungls of formula (1) are the conpounds of
formul a rgmgd— H and X2= fluoro or chloro; or X2 =
H and X1= fT%Uor'c or chloro; and R12 is selected from
t he groupf@aﬁsﬂ@ﬁmmg of hal o, hydroxy, cyano,

Cl_6-al | cyls61 g@alkyl and Cl_6-al koxy; 10as
wel | as pharnaceutlc accept abl e salts thereof.
Speci al pﬁéﬂéﬂ@ﬁ@@PP§m§W§%mmﬁﬁﬂ%W@“@dﬁﬁ%ﬁﬁ@s of

formula (1 C.%ycqz;ﬁl T ot Daddbytitutello® 'ohe oMBore I,

2009/ 013212P | EP2 8c{ 059356

0 membered heterocvcloalkyl optionally substituted by one or more

RY,
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- 20 - Especially preferred conpounds of fornula
(le') are for exanple the foll ow ng conpounds:
| - Hydr oxy- cycl opr opanecar boxylic acid trans (4-12-

wd fudBibuor obenzo [dlisoxazol -3-y1) - pi peri dpbripivhdesesss

-ethyl }-cycl ohexyl)-am de, and
| - Tri fl uor onet hyl - cycl obut arreldar boxyl i c acid trans

(442- [4-(6-f] uoraobenza i soxazol - 3; y1) - pi peri di n-
1. et ngh RO SR A AP Bntompasced. by
t he conpoundso afenitefdfiicerddry] cpriondlreusstinpelindsnealr more R,
formul a O wherein Xis fluorine or chlorine; is O,
| or 2; 3 is selected fromthe group consisting
of Cl_6- al-N®YR', whBtreb: Rt bladiGls; allGl a6l whdcair R isTh aytalkyt or
optional | ] . r le, and 5 to 10
nmenber ed %@?%@%@Wg@%{ll ona I%/n%solﬁ strfg%{dt ed by one or
more | e; Rigran RUS sdecdddyemand G _6- al koxy; as wel |
as pharnaceuticgl)y acceptable salts thereof.
20Especially preferred conpounds of forrmula (lg) are
for exanpl e the 9% owi ng conpounds:
Et hanesul foni c agpd (4-trans 12-
[4-(6-fluoro-be 28[ d] i soxazol - 3-y1) - pi peri di n- 1yf|
-et hyl }-cycl ohe&?’ )X&mi de, 4- Chl oro- N-trans
(4-{2- [4- ( 6- fHaiberienbulozd [ d]
i soxazol - 3-y1) - pi per.i ﬂi n- 1-yl1ll- 25
et hyl | - cycl ohexyt?)F- zenesul f onam de, N-trans
(4-12- [4- (6-Fldieraidatiyzo [ d]
i soxazol - 3-y1) - pi i n- ] -ethyl -

e el

cycl ohexyl ) - 4-ne €sul f onam de, and

Pyri di ne- 3- sul f chiC-s mbiytmino,

trans(4-12-[4- (6 1-0- | o[ d] i soxazol - 3-y1l) - pi peri
dinl-yll -ethyl }%??’éﬁé?%ﬁam de. WD

2009/ 013212PCT/ Khzodiglobond6 - 21 - Special preference
is also given tqthgd®l | ow ng conpounds -
N-trans-(4-12- [4- (6-Chloro-benzo [ d]

i soxazol - 3-y1) -(f:i'rﬁ‘ -1 -yl] -ethyl} -

cycl ohexyl') - 3- cye@a o phafth-odiataadecyciohikilr ans- (4- 12-

[4- (6-Chloro- benzlo [d] isoxazol-3-yl) -piperidin- 1
-yl1 -ethyll- cy&ohetcyl)-2-cyano-acet ami de,

N-trans- (4-12- drflexy, 6 Chl oro-b enzo [d]

i soxazol - 3-y1) -Jpiperldin-_ .l- -ethyl} -

cydohexyl ) - 2- R)S?{togt%rréﬁ%%%dﬁ}%e}]%@} _acet ani de,

N-t raamsi @ﬂpmzma{eﬁiica(lba@arp@bmm«;rﬂp%]

i soxazol -3-yl)-piperidin- 1 -yl] -ethyl} - 10
cycl ARESWbInpRssEYBPRE QoMo RER bRl (1) are thsd dodPdunds wherein
(4-12- [_4-(8— Chl or 0- benzo [d] soxazol - 3-y1)

- pi peri d§ fiuoripe ogrhlotigghy| ) -

cydahexyd g,-12rhydr oxy- acet am de, N-trans-(4-12-

[ 4- 1é16- C{}Ilor o-benzo [d] isonzol-3-yl) -piperidin- 1
-yltteth Yfl-m%?cl ohexyl ) - 2- net hanesul f onyl - acet ami de,
15N-trans- ¢ 4-12 - [4-(6-Chl oro-benzo [d]

i soxazol -3:1) -pipe din- 1 -yl] -ethyll- cydohexyl)
-2- ¥, 3] “di'oxamd 2- y| - acet ami de,

wherein R? is as defined hereinabove for formuia (I) as well as pharmaceutically

acceptable salts thereof.

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

(la)



N-trans- (4-12- [4- ( 5-Chloro-benzo [d]
i soxazol -3-yl)-piperidin - 1 -ylt -ethyl} -
cycl ohexyl)-2- (4-nethoxy-cycl ohexyl) -acetamn de,

woSohdi@Rsy (4-12- [4- ( 5-Fluoro-benzo [ el] pcrEr2008/059356
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I soxazol -3-yl)-piperidin- 1 -yll-ethyll- 20
cydol texyl) - net hanesul f onani‘de, N-trans- (4-12-
[4- (6-Chloro-5-fluoro-benzo [d]
i soxazol -3-yl)-piperidin- 1 -yl11l- ethy
- cydoheryl) - 3- net hoxy- propi onam déj (R%),,
N-trans-(4-12- [4- (6-Chlor [ d]
i soxazol -3-yl)- plperldln- - jethyl}
-2-yd) - acet ani de,

- cydohexyl ) - 2-
25N-trans- (4-172 fl uoro-benzo [d]

(
i sonzol - 3-yl) - pJ i di 1 -yl] -ethyl} -
cycl ohet cy, ¥et hoxy- acet am de, N-trans
(4-12- [44( 5| 6-Difluoro-benzo [d]

I soxazol ¥3<yF)>~pi peridi n-1-yll-ethyll - cydohexyl)-2-

( ( 1R 3R - gt-hoxy- cycl opentyl) - acet am de,

N-trans (4-% 4- (5, 6-Difl uoro-benzo [d] (la)

i soxazol - 3-y1)-pipe din- 1-yl] -ethyl} - 30

cyclvofeesnyl ) -2- (4-nethoxy-cydohexyl) -acetam de,

N-t rans 6-Di fl uoro-benzo [d]

|so£§zoﬁf§$n£%frhﬂoé?$dln- 1 -yl] -ethyl} -

cycimhetigl/1p: 3 - met hoxy- pr opi onani de, N-trans
- (4-42- 151(?'1 4 03,6-Di fl uoro-benzo [d]

i soxgzol - 3- yéi pi peridin-1-yll -ethyl], -

cyclBohesgelectad frephile GEOUPISRELINGRE - (4- 12-

[4- (5, 6- Dipflpuor o-benzo [ d] isoxazol -3

-yl)- plperldln- -yll-ethyll- cycl ohexyl) -2

- hydr oxy- &&8Panm de, WD 2009/ 013212PCT/ EP2008/ 059356

- 22 - hydd¥xt,r ans- (4 2- [4- ( 5,6-Difluoro-benzo
isoxazol-g;yl - pi peridin-1-yll-ethyllcycl ohexyl)-3-hy
dr oxy- pr opi‘érian’de, N-trans-(4-{ 2- [4-(

5, 6-D fl uahgthheakel,[ cfi isoxazol-3 -yl)-piperidin-
-yll -ethy. !gn xyl)-2- (4-hydroxy-cycl ohexyl)
-acetan1démk%ﬁpﬁ¥f &( 4 -12- [4- (

5, 6- D'flUGC@M@éﬁh@ﬂPd} i soxazol -3 -yl1)-piperidin- 1

-y1l1- et hyl

(1R 3R)- 3 e 3}4%1’[8 ?Qcﬂa%% i‘lﬁﬁsﬁt‘*‘ed Y S oF pore &

Tet r ahydr &spwﬁwklcy artioaiii %Uéstaeﬁe@ by pagermeg Rip.

[4- (5, 6-digfehyg ﬁ%ﬂﬁ:%qw&é%dya@m ﬂ%kfmneﬁﬂ%)su&hﬁﬁéd ighi dire ok more
-yl -eth¥t; -cycl ohexyl ) -am de trans-

[4- ( 5,6 fluoro- benzo [dlisoxazol -

-y1) - pi penidi oriaﬂ?tsﬂ)ﬁﬂiﬂuted by one or more R

E:yiol;-e;(yl )540 1 61’1 eﬁ %geé% l{{p%g%.l@r subs%tuted by ol\llie ar e R,
i soxazol- aﬂgl) pi peridin-1-yll

-ethyllcycéﬁﬁgxyl) acet am de. A further aspect
of the pre i nvention relates to phaunaceutica
conpdsitin AR’ eohRaamendefinké heromploan der fofmile (s well as
(1), d), (le), (le') and
(Igfﬁ%bﬂ%xu&%ﬁ%a?%%a%%é%#q% (gchlzophrenla cognitive
di sorders_and drug addi ction. urthey aspect of
t he [elégeheomprIgns phiorpeladfas arethe f‘H”éP%‘Péi:‘@ Ffor t he
nanqiacﬁym@ﬁﬁ§(@emmﬁﬁads of formula (1) as defined
above. . The preparation of conpounds of formnula
(1) ®f theE present invention can be carried out in
sequﬁnthﬁmloﬁzponvergent synthetic routes. Syntheses
of the |nvEpt %p are s%qu i n the fol I owi ng

sch gted OP}SESS“EV3 S8 car ryi ng out the
reacti on and purlflcatlon of the resulting products
are known to those skilled in the art. The
substituents and indices used in the foll ow ng
description of the processes have the significance

gi ven herein before unless indicated to the contrary.



15 di met hyl ar ni nopyri di ne, and reduction with
di i sobut yl al um ni um hydri de (DI BAL-H) in an
appropriate solvent, e.g. toluene at -78C gave the

waeish¥ge C which can be used wi thout purifi setiepes/esesse
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the next step. Reductive am nation of al dehyde C with

a substituted 4-(benzo [d]i soxXazol - 3-yl)-piperidine D
can be E\s!éfor med usi ng met hods described in the

literat » by nmethods described herein or by methods
known imjljéhtkoa-ybpu&ﬁliﬂ'hﬂ)snmchdd:tyioneoamoma&i on can take

pl ace i [ - a

Di chl or g I%erﬁe]téeﬁ eede Rty ?ygfr%)a%(?lr(gpg o}llglﬁ;subit t& dﬂrggn%or more R, and
sodi um ®Brp émm)cyed&mt@hwim}dlenaﬂyaubsmmd by gicedrgnore R,

| nt er medy; I:e%n%ls e\ﬂ%mﬁilaﬁ)h@xo% W&Iﬁf@' Y oup

under aci |c congg tions, such as trifluoroacetic

aci d, imswelba Pthaml@c%maﬂén‘tcepfébl@ saltferedfi el ds t he
trans-am no cycl ohexyl ethyl internmediate F (usually

t he FEFAid@Ipteferreli@ntRUbld sTFo@hull (16) Astdrexdontie thvedliatiag
F wth carboxylic acids (either comercially
SRVABY e or accessible by nethods described in 5

ref ex ElﬂGﬂJSNthanby4 e o6t ubivonzo | isdxezaist ) -pipesididel-yi | -

oot oo S L iR Tonal & oup -

Pr epaéstans-0he)- QtﬁiFIﬁdm bame| Risetranle-@)-virgridok! -y ity

NY. 1999) and can be
gé%’%%%ﬁ/ﬁ Eﬁl%giol’)‘{}\%% o{% ng coupling reagents such as,
e.g.4- NrthBl@taX}anmrm(éﬁi?dé‘i@ﬂem(@ﬁn)m dJisoxazol-3-yl}-pipendin-1-yl}-
%ﬁﬂ dr D) g aJlg{_i{ézotrl azoI e (HCBT) or

enzotrlazo -1- tetraneth uronlum
{ et raChgsr-dbBIE4" {Hef@)ﬂwow serszelc{l KBTREOLSGT @iperd- fryil-

She A}Ieggﬁﬂggﬂzgjlem{eDl\/F) or di oxane, in the presence
of a base

chi Ssreg @i Risenie gy hepa b oRg et N bl a

dylohb)0t-Barolciagiesnaanidei d chl ori de can al so be used

int nc [r 31
di | S%g%;ﬁ%_?ﬁ%—g—rﬁaﬁ)&q cnacgle tra% &&—ﬁ%—?ﬁl—{yﬂuoro Il?OEd]ISOXaZOI—?}
di-pheddaneyhatsli-dbloBelybrenidd anNH20H HC1 Et OH - 75%

F
thﬁ%géigfﬁﬁé%ﬂgg§gﬁ%xgﬂgifﬂ%ﬂ%igéﬁpﬁﬁfﬂ&%Fggﬁﬂ% lisoxazol-3
ﬁbmamné@.bﬁr@ﬁﬁ@d@ﬁﬂﬁﬁﬁ{%@ndeylatlon of an adequate
benzene derivative using an appropriate Lewis acid
i ke al umm niumchloride in_the presence of
1- achisytncomprised B By compperds@é farpulp (Hqrg scomprends of formula
gbehl orobenzene by heating to a tenperature like 70C
as described on Journal of Medicinal Chem stry, 1985,
28, 761-769, Journal of Medicinal 25 Chem stry, 1970,
13, 1-6 or US Patent No. 4,355,037. WD 2009/013212PC
T/ EP2008/ 059356 - 25 - Schene 2B S5Alternatively
4- (benzo[ d] i soxazol-3-yl)-piperidines of formula D
can be obtained starting froman appropriately
substi tuted benzal dehyde contai ning a | eavi ng group
such as for exanple F in the ortho position (in
anal ogy to WO02066446). The benzal dehyde can be
converted to a dinmethyl acetal with a reagent, such
as trinmethyl nthoformate, in the presence a
catal ytic anmount of an acid, such as pTsOH. Reaction
of the acetal with 10 triethyl orthophosphite in
presence of a Lewis acid, such as TiCl4, in a
sol vent, such as CH2Cl12, | eads to a phosphonate that
can be deprotonated with a base, such as nBuLi, in a
solvent, like THF, and reacted with
1- benzyl - pi peridin-4-one to obtain an enol ether as
depicted in Schene 2B. Treatnent of the enol ether
with an acid, such as concentrated aqueous HCL, in a
sol vent, such as acetone, yields the correspondi ng
ket one. Reactlon of 15 the ketone with NH2OH HC1 in



A5 In other exanples the internediate F can al so
react wwth a sulfonyl chloride in the present of a
base like triethylamne to give the correspondi ng

Wé@h{,&gyﬁ derivative of the formula I A Pcir/hﬁzl:{;g8/059356
abi

16

20

Ity of the conpounds to bind to the 5-HT2A,
and D2 receptors was deterniméd using radioligand
bi nding to cloned receptors selectively expressed i5n
HEK10 293 EBNA cells. Menbrane preparation for huffn
D2 human D3 and human 5- HT2A receptors HEK-/ZQ[:l\
EBNA cells were transiently transfected vvith_N Y
expression plasm ds encodi ng for the human ory D3
dopam ne- or for the human 5- HT2A serot omm recept\OT‘/
respectively. The cells were harvest edA@EA
post-transfection, washed three tipges 1 vvlﬁﬂh col d
PBS and stored at -80C prior ol T A et was
suspended in cold 50 mM Tri g buf fler c6ni\ai ni ng 10
mM EDTA (pH 7.4) and hagpge
(Kinemati ca AG BaselN '
12. 000 rp;nffte centrifugation at 48.000 X g for 30

f

mn at 4C, S {. was resuspended in cold 10 niV
Tri s- HC1 fer containing 0.1 mM EDTA (pH 7. 4),
honogeni Zed,_and_centrifuged as above. This pellet 20
was further jspended in a smaller volume @b}ice
cold 10 MM 1 HC1 bif fer containing 0.1 nM EDTA (pH
7.4) and honogéni zed with a Polytron for 20-30 sec at
12. 0QRrsi#m The protein content of this honogenate
was det erm ned vviFgB]g the B.o-Rad WO

20097 013212PCT/ EPE587 8592¥8<: 27 - (Bradf or d)

Protiei n Assay (Biooragd2Laboratories GrbH, Minchen,
CGermany) accordin 0 the.instructio of,. t he
rrandf"a%t urer usf"f‘fg”%egﬁ%%“‘é}’ 8%{?1:%1 Hﬁlgrs&tslhoéﬂfZSt andar d.

Thi R'hodBjenat eamaslegtdirend tht gro8P @risistiag Piuot s and

t hawed i nmedi at ﬁ;ﬂé prior to use. Radioligand binding
assay conditions 5Aliquots of nenbrane preparations
were thawed at RRaoresupended in assay buffer (D2,

D3: 50 nM Tri s- OXY’%ZO m N4 NaCl, 5 nM MgCl2, 1 nM
EDTA, 5 MM KCl, 1.5 M Cad 2, pH=7.4; 5-HT2A: 50 nM
Tris-HC, 10 nMEvged®h 1 nM EGTA, pH=7. 4),

honogeni zed vvith;lrg.hagliu(ﬁ[on for 20-30 sec at 12.000
rpm and adj ust ed a_final concentration of
approxi mat el y 7.‘(‘36&81)"&6?@?’% / well (D2, D3) and 15
ug protein / weld ¢&fkoxd6btdhaP) substespe by buebymore RY, The

bi nding affinity (Ki t he canmpounds s det erm ped
dsing fadi ol | gat BPRER cbeRor anee el SR BT S

in a total vol usec 0f n260epl hajetdrydodiiyk eplionally substituted by one

concentration oB fn%%l?] igand (final concentration
approxi mately 027" aH -spiperone for D2, 0.5 nM

f 3HI - spi per one huk opEnabingbsututed iy 08¢ ookt anser i n

for 5-HT) and ten, %@nﬁ%@ﬁ:@%@daﬂ@%pQ&nall@%&bsﬁﬁEE&QﬁQﬂe or
in ranging between 10 ti1M-0.1 nMfor 1 h at RT. At
the end of the PM¥aBa®lén, the reaction m xtures were
filtered on to unfPrdter 96-well white mcroplates

w th bonded G-/ C filters,(Packard BjoSci ence, Zurich,
Swi t zer | and; pr ¥PAEEDHR? Bdgrf‘%f‘ aieﬁdiehn 1 ghaim 1;

pol yet hyl eni m ng dPEn)ori-80assay buffer) with a

Fittermate 196 harvestger (Packard .Bi oSci e)...and 6 1
e HOT BAGTIREE B b At A L I TRECT s gy the OB, or 4,
nons4resari, fA' and s dieriR wasratet ermi ned with equally
conposeds reacti o l, i.R7t presence of 10 p.M
unl aBe ?‘el 1%‘%?%%#3%&%%%%%%’%@ pl of Mcroscint 40
(Perkin El mer, Schwerzenbach, Switzerland) was added,
pl ates for seal ed, shaken for 20 mn and counted for
3 mn on a Topcount Mcroplate Scintillation Counter
(Canberra Packard SA, Zurich, Switzerland) wth
guenchi ng correction. 25Data cal cul ati on The CPM
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36

35

wingsaade 0.002224 0.004964 O

d3 receptor: human (D3)
AN-trans(4-1244-(6- Fluoro-benzo[d]
i soxazol 3-yl)-piperidin- 1 -yll - ethyll-cycloheryl)-

-15 -

each R’ is independently C, salkyl, Cysalkyloxy, hydroxyl, amino, C;.¢alkylamino,
N,N-di-(C;salkyl)-amino, halo, halo-C;.salkyl, halo-C,alkoxy, hetero-C, salkyl,

Cr.salkylsulfonyl, C,alkyisulfanyl, cyanc;
as well as pharmaceutically acceptable salts thereof.

Preferred compounds of formula (Tb) are the compounds wherein
X | is fluonne;
n, m are (0 orl;
p 15
R s selected from the group consisting of:
halo,
cyano,
hydroxy,
Cig-alkyi,
Ci.6-haloalkyl,
Y is oxygen or -50;-;
~one or two of A', A% A’ A% and A® are nitrogen and the others are CH,;

as well as pharmaceutically acceptable salts thereof.

* BEspecially preferred compounds of formula (Ib) are for exampie the following

compounds:

N-trans-(4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-y1)-piperidin-1-vl]-ethyl}-
cyclohexyl}-4-morpholin-4-yl-benzamide,

N-trans (4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cvclohexyl}-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-fluore-
benzo[d]isoxazol-3-yl)-piperidin-1-y1]-ethyli-cyciohexyl}-amide,

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

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

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

PCT/EP2008/059356



10

15

20

b2
(93]

2 ,Tho it\; Tetrahydro-pyran-4- carboxylic acid trans
(4- {2- [4-(6-fitioro- benzo [cll isoxazol-3-yl)-
pi peridin-1-yll-ethyllcydohexyl)-am de 0.001739

&0@9@1@1‘6} WO 2009/ 013212PCl MP2008/ 059356 - g8r/rriois/osesse
Conpoun Nane Ki 5-HTj Hurran16Ki dopami ne _

N-trans (4-{2-[4-(6-Fluoro-benzo|d|isoxazol-3-yl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-2-morpholin-4-yl-isonicotinamide,

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

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

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

4-(2,6-Dimethyl-morpholin-4-y1)-N-trans (4-{2-14-(6-fluoro-benzo[d}isoxazol-3-
yl)-piperidin-1-yl]-ethyl}-cyclohexyl)-benzamide, and

4-(1,1-Dioxo-1,6,4-thiomorpholin-4-y1)-N trans -(4-{2-14-(5-fluoro-
benzo[d]isoxazol-3-yl)-piperidin-1-yl}-ethyl}-cyclohexyl)-benzamide.

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

{Ic):

{ic)
wherein
X is fluorine or chlorine;
n 150, lor2;
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 haiogen, cyano, hydroxy,
Cie-alkyl, Cy.6-haloalkyl and C,s-alkoxy;

as well as pharmaceutically acceptable salts thereof.



d3 receptor: (5HT2a) human
(D3)

WO 2009/613212 PCT/EP2008/039356
-17 -

Also encompassed by the compounds of formula (I} are the compounds of formula
(1d):

(Id)

wherein
5 X1 = H and X,= fiuoro or chloro; or
X; = H and X,= fluoro or chloro; and
RY is selected from the group consisting of Cy.¢-alkyl and C¢-alkoxy, which
are optionally substituted by halogen, hydroxy, C:¢-alkyl, Ci ¢-haloalkyl,
C1.s-alkoxy and Cs.s-cycloalkyl optionally substituted by Cis-alkyl or Cre-
0 - allkoxy;

as well as pharmaceutically acceptable salts thereof.

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

N._ R
11
N/\“““O/ \(’I

(i)

15
wherein Xj, X,, and R'" are as defined hercinabove for formula (Id} as well as

pharmaceutically acceptable salts thereof.
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en NNH 0." Ntrans
(4-{2-[4- (6Fl uoro-benzo[d]isoxazol 3-yl1)-piperidin-1-y
11- ethyll-cyclohexyl)-s- nmet hoxy- pr opi onam de

wooﬁo 0.004749 4 0 0O 411 N-trans- (4-pSiApHes/059356

uor o- b enzo[ cfl i soxazol 3- yl) -piperidin-1 -yll -
et hyl | - cycl ohexyl ) - 4- nnrphdllﬁ 4- ylbenzanlde

(() 40%23%%819 P%%%@Sc%og@ﬁﬁ%‘isdﬂf ft?rg&l(aa(ﬁlgl arel}l(-)r example the following
&mﬁﬁmn@;perldln | -y1l1l- ethyl} -cycl ohexyl)-6-
ror %tl]ﬂolrr (Kf {éll 60 %ulopoagénzo éﬁ 189)96331931:}1'19 'p@p%?l%ﬂlS 1-yl] c%thyl
cyclohexyl)-acetamide,

Tetrahydro-pyran-4-carboxylic acid trans (4-12-14-(6-fluoro-benzo[d}isoxazol-3-
yl)-piperidin-1-yl]-ethyl}-cyclohexyl}-amide,

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

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

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

Trans 4-{2-[4-(6-Fluoro-benzo [d}isoxazol-3-yl}-piperidin-1-yl]-ethyl}-
cyclohexylamine,

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

N-trans (4-{2-[4-(6-Fluoro-benzo|d}isoxazol-3-yl)-piperidin-1-yl}-ethyl}-
cvclohexyl)-2-(3-methyl-pyrazol-1-yl)-acetamide, 7

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

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

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

N-trans (4-§2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-yl}-ethyl}-
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-{2-14-(6-Chloro-benzo[dJisoxazol-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-spire[4.5]dec-8-yl}-acetamide, and

N-trans-(4-{2-{4-(6-Chloro-benzo|djisoxazoi-3-yl)-piperidin-1-yli-ethyl}-
cyclohexyl}-3,3-dimethoxy-propionamide.



4B , N NH O 5-Morpholin-4-yl pyrazi ne-2-carboxylic

acid trans (4-12-1446- fluoro-benzokll

i soxazol 3-y1) - pi peridin-1-yll- ethyl} :
wa fsdehexyl ) - ami de 0.00381 0.019443 0 PCT/EPMBR/059356

2009/ 013212PCT/ EP2008/ 059356 . 30 - Ex. Comnpound Name

IC R

Also encompassed by the compounds of formula (I) are the compounds of formula
(Ie):
C,-C,-cycloalkyl

(ie)

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

10 as well as pharmaceutically acceptable salts thereof.

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

C,-C,-cycloalkys

(Ie”)

15  wherein X3, X;, and R'* are as defined hereinabove for formula (Ie) as well as

pharmaceutically acceptable salts thereof.
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5-HT7al Human Ki dopam ne d3 receptor:
(5HT2a) human (D3) 4C 6-Mrpholin-4-yl-
acid-trans (4-12- [4-(6-

WJ%O Eﬁiﬂéenzo[ d] i soxazol 3-y1) - pi peri di n- 1- yI bgi/R¥obs/63s6
cl ohexyl)-am de 0.003181 O. 02250326

Especially preferred compounds of formula (I¢’} are for example the following
compounds:

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

1-Trifluoromethyl-cyclobutanecarboxylic acid trans (4-{2-[4-(&-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

(Ig):
(lg)
wherein
X is fluorine or chlorine;
n is0,lor2;
R" s selected from the group consisting of C;-atkyl, C,.s-haloalkyl, C; s-alkoxy,
aryl optionally substituted by one or more R’, and 5 to 10 membered
heteroaryl optionally substituted by one or more R’;
R*  halo, Cie-alkyl and Ci¢-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 -
vl}-ethyl}-cyclohexyl)-amide,

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

N-trans(4-{2-[4-(6-Fluoro-benzo|d]isoxazol-3-yl)-piperidin-1-vl]-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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AQpyri da7i ne-3-carboxylic H Nc 4D
2- Mor phol i n-4-yl pyri m di ne-5-carboxylic acid trans
(4-{2- [4-(6- fluoro-benzo [d]

wdﬁﬁ&f@%ﬁh&yl)-pi peridin-1-ylj - ethyl}- cydOif@mzi»ﬁmsmsgssa
e 0.002453 0.01534 SO N . [f) * 00O
3-Fluoro-N-trans (4-12- -21-

[4-(6-fluorobenzo[cl]isoxazol-3-yl)- piperidin-1-yli
-et hyl fcycl ohexyl ) -4- norpholin-4-yl benzam de 0. 01746
0. 04pedfal plef@edck iSaifd giaao Mhet folidieing derfiRouridd- ( 6- f | uor o-

greré&ﬁllfﬂi g/il_?[zo@iaﬁgélfﬂ@%%%{gQW?g%ml 3-yl)-piperidin- 1 -vl]-ethyl}-

Jyebhbo])i neydnypheni@amide 0. 011383 0.01152 WO
20094 013212PCT/ FL 20892337 0xaz3L5-71) -piperidin-1-yl}-ethyl}-

‘cyclohexyl)-2-cyano-acetamide,

N-trans-{4-{2-[4-(6-Chloro-benzo[d]isoxazol-3-yl)-piperidin-1-ylj-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-y})-piperidin-1-yl|-ethyl}-
cyclohexyl)-2-hydroxy-acetamide,
N-trans-{4-{2-[4-(6-Chloro-benzo{djisoxazol-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}-
cyciohexyl)-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|dlisoxazol-3-yl)-piperidin-1-yi]-
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-ylj-ethyli-
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}-
cyciohexyl)-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}-
cvclohexyl)-2-hydroxy-acetamide,
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Human d3 receptor: (5HT2a)
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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-Diﬂuom—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,

Tetrahydro-pyran-4-carboxylic acid trans-(4-{2- [4-(5,6-difluoro-benzo|d]isoxazol-
3-vl)-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 further aspect of the present invention relates to pharmaceutical compositions

containing the compounds of formulae (1), (Ia), (Tb), (Ic}, (Id) (Id), (Ie), (Ie”) and (Ig)

for the treatment of schizophrenia, cognitive disorders and drug addiction.

A further aspect of the present invention relates to the process for the manufacture

of compounds of formula (I) as defined above.

. The preparation of compounds of formula (1) of the present invention can be
carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following schemes. The skills required for carrying out the reaction and
purification of the resulting products are known to those skilled in the art. The
substituents and indices used in the following description of the processes have the

significance given herein before unless indicated to the contrary.

In more detail, the compounds of formuta (I) can be manufactured by the methods
given below, by the methods given in the examples or by analogous methods.
Appropriate reaction conditions for the individual reaction steps are known to a person
skilled in the art. Starting materials are either 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.



human (D3) 7 41  Trans 4-12- [4-

(6- Fl uorobenzo [d] isoxazol-3-yl)- piperidin- 1 -yl]
-ethyl} - cycl ohexylam ne (could be obtained as the
{qbd}d#ﬂgoapeti C acid salt) and 3,4- (nethyl eneebo¥dososss
phenyl acetic acid 0.002087 0.004015 8 0 HO*

N—trans[ (4-;2- [4- (6- Fluor’-benzo [dl

i soxazol 3-yl1 -piperidin-l-yél- gthyl} -cycl ohexyl)

-4- met hoxy-benzam de 0.0 004525 9
_ 0
0{.N+.D 1. Raney-Nickel NH. HCI
2
130°, 140 bar 3. (BOc),0
DMAP, CH, cn
& days
————— e
2. HC, EtOH H 4. DIBALH,
HOG refiux \/0 g Toluene
-78°C,
" o
° . 30% B 0 c R 5 N
~ ~75% Na(OAc),BH,
CH.CI
e ~90%
o—N

Y " 6. TFA,CH,CI, O’N\
N
_.\Ih“
NH, "N
R E 0>_ S(

7. TETU, DIPEA,
acid, DMF,

~60%

Oy,

o—N

1A

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 I 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 HCl). The
HICl 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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* Ho 4-tert-Butoxy-Ntrans (4-12- [4- (6-fluoro-
benzo [d] isoxazol-3-yl)- piperidin- 1 -yll -ethyl} -
cycl ohexyl) -benzanm de 0.001724 0.003417 10 * HO le

w2ofo/683b@r o- N-trans (4-{ 2- [ 4- (6 fl uoro- beaz@rieedbsesss

I soxazol -3-y1l) - pip eridin-| %I -ethyl} -
cydohexyl ) - benzani de 0.00266624. 003498 WO

ROl S edigte K Nerigia o Gt protectiva group ind€P AR CERANAE such
as trifluoroacetic acid, in a suitable solvent , e.g. THF, yields the trans-arnino cyciohexyl
ethyl intermediate F (usually the TFA salt). The coupling of the amine intermediate F
with carboxylic acids (either commercially available or accessible by methods described in
references or by methods known in the art) is widely described in literature (e.g.
Comprehensive Organic Transformations: A Guide to Functional Group Preparations,
2nd Edition, Richard C. -Larock. john Wiley & Sons , New York, NY. 1999} and can be
accomplished by employing coupling reagents such as, e.g. N,N-carbonyldiimidazole
(CDI), 1-hydroxy-1,2,3-benzotriazole (HOBT) or O-benzotriazol-1-yl-N,N,N,N-
tetramethyluronium tetrafiuoroborate {TBTU) in a suitable solvent, e.g.
dimethylformamide (DMF) or dioxane, in the presence of a base (e.g. triethylamine or
diisopropylethylamine) to vield compounds of formula IA. In other cases an acid chloride
can also be used in the presence of a base (e.g. triethylanuine or diisopropylethylamine) in

a solvent, like dichloromethane.

Scheme 2A

[+]

Ct

Ci/E JKQ‘Q CUF ch N
hd NH,OH HCl

, . °_

R AICI, EtOH

~15%

KO'Bu
THF 60%

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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Human d3 receptor: (5HT2a) human 11 Ho O-
*0 4-(1, 1-Di oxo-1, 6- thionorpholin-4-yl)-Ntrans
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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 W0O02066446). The benzaldehyde
can be converied to a dimethyi 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;, ieads to a phosphonate that can be deprotonated with a base, such as nBuliy, 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 HCl, 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 c-chloroethyl

chioroformate and subsequent treatment with refluxing MeOH.



0. 001623 0.003738 14 Hpo O 411 N-trans (4-{244-(6-
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O
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5 In other examples the intermediate F can also react with a sulfonyl chloride in the

present of a base like triethylamine to give the cotresponding sulfonyl derivative of the

formula [A.

The ability of the compounds to bind to the 5-HT,a, D3 and D, receptors was
determined using radioligand binding to cloned receptors selectively expressed in HEK-
10 293 EBNA cells.

Membrane preparation for human D,, human Ds; and human 5-HT,, recepiors

HEK-293 EBNA cells were transiently transfected with expression plasmids
encoding for the human D, or D3 dopamine- or for the human 5-HT,4 serotonin
receptor, respectively. The cells were harvested 48 h post-transfection, washed three times

15  with cold PBS and stored at -80°C prior to use. The pellet was suspended in cold 50 mM
Tris-HCl 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-HCl buffer
containing 0.1 mM EDTA (pH 7.4}, homogenized, and centrifuged as above. This pellet

20  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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human (D3) 15 .0 4 41 2,3-Dihydro- benzo [1,4 J
di oxi ne-2- carboxylic acid trans (4- {2-
[4-(6-fluoro- benzo [cflisoxazol-3-yl)- piperidin- 1

wofjowmﬁﬁghyl} cycl ohexyl)-am.de 0.00257 0. pdRemoddnsc3se

Eft.cy r---Pi N-trans (4-124446- Fl uoro-benzo [d]
i soxazol 3-y1) - pi peridin-1- y1’12 “et hyl }
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Radioligand binding assav conditions

Aliquots of membrane preparations were thawed at RT, resupended in assay buffer
(D, Da: 50 mM Tris-HCL, 120 mM NaCl, 5 mM MgCly, 1 mM EDTA, 5 mM KCl, 1.5
mM CaCl,, pH=7.4; 5-HTsa: 50 mM Tris-HCL, 10 mM MgCl;, 1 mM EGTA, pH=7.4),
homogenized with a Polytron for 20-30 sec at 12.000 rpm and adjusted to a final
concentration of approximately 7.5 pg protein / well (D, Ds) and 15 pg protein / well (5-

HT54), respectively.

The binding affinity (Ki) of the compounds was determined using radioligand
binding. Membranes were incubated in a total volume of 200 pl with a fixed
concentration of radioligand (final concentration approximately 0.7 nM [’H]-spiperone
for Dy, 0.5 0M [3H]—spiperone for Ds, and 1.1 nM ["H]-ketanserin for 5-HT2,) and ten
concentrations of test compound in ranging between 10 uM —0.1 nM for I h at RT. At the
end of the incubation, the reaction mixtures were filtered on to unifilter 96-well white
microplates with bonded GF/C filters {Packard BioScience, Ziirich, Switzerland;
preincubated for 1 h in 0.1% polyethylenimine (PEI) in assay buffer) with a Filtermate
196 harvester {Packard BioScience) and washed 3 times with cold assay buffer. The
nonspecific binding was determined with equally composed reaction mixtures in the
presence of 10 uM unlabelied spiperone. Per well 45 pl of Microscint 40 (Perkin Elmer,
Schwerzenbach, Switzerland) was added, plates for sealed, shaken for 20 min and counted
for 3 min on a Topcount Microplate Scintillation Counter (Canberra Packard SA, Ziirich,

Switzerland) with quenching correction.

Data calculation

The CPM value for each duplicate of a concentration of competing compound was
averaged (y1), then the % specific binding was 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)/(H((XIC)D))), where v is the % specific binding, A is the minimum y, B 1s
the maximum vy, C is the ICsp, X is the logyo 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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ICs (inhibition concentration at which 50% specific binding of the radioligand was
displaced) and Hill coefficient were determined. The affinity constant (Ki) was calculated
using the Cheng-Prusoff equation Ki = (ICse/1+{[L]/Kd), where [L} is the concentration
of radiorligand and Kd is the dissociation constant of the radioligand at the receptor as

5 determined by the saturation isotherm.

The compounds of the present invention are selective dual modulators of the
serotonin 5-H T2, and dopamine Ds receptors as this is shown with the activity table
hereinafter which gives the Ki values in uM for the serotonin 5-TTa,, dopamine Ds and

dopamine D; receptors for some examples of the compounds of the present invention:

10 Activity table

Ex. Compound Name Ki Ki
5-HT5a: dopamine
Human - d3
(5HT2a) receptor:
human
(D3)
T :

i
,& AN-trans(4-{2-[4-(6-

\J».., Fluoro-benzo|d]isoxazol-

O\ _ 3-yl)-piperidin-1-yl}-
/J‘;o ethyl}-cyclohexyl)-
acetamide

0.002224 | 0.004964

Tetrahydro-pyran-4-

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

-

0.001739 | 0.009744




human

whlg

benzo [d]

i soxazol

3-y1)

[4-
-piperidin-1 -yl] -

(D3) 19 * N FFF 1 -Trifluoronethyl-
cycl obut anecar boxylic acid trans (4-{ 2-
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(3, 5- Di wethoxyphenyl)
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-ethyl} -

uor o- ]
idin-1-yl]
2953

N—trans 12 [ 4-
Az ol

cyclohexyl) aceta

m

K1
Toat
uman
(5HT?2a)

Ki

dopaniine
d3

recepior:

human

(D3)

Lwa

N-trans (4-{2-[4-(6-
Fluoro-benzod]isoxazol-
3-yl)-piperidin-1-yl}-
ethyli-cyclohexyl)-3-
methoxy-propionamide

(.001809

0.004749

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

0.009519

0.028161

4A

N-Trans (4-{2-14-{6-
Fluoro-benzoid]isoxazol-
3-yl)-piperidin-1-yl}-
ethyl}-cyclohexyl)-6-
morpholin-4-yl-
nicotinamide

0.002701

0.007948

4B

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

0.00381

0.019445
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4- (2, 6- D et hyl norphol i n-4-y1)-N-trans

(4-{2-14-(6-fluorobenzo[dlisoxazol -
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d3 receptor:
Ex. Compound Name Ki Ki
5-HT».: | dopamine
Human a3
(5HT2a) | receptor:
htman
(D3}
e o\_i“ 6-Morpholin-4-yl-
/G)\O pyridazine-3-carboxylic
" NW.%_ acid-trans (4-{2-[4-(6-
O\m fluoro-benzo|d]}isoxazol-
)ij* 3-yl)-piperidin-t-yl]-
O ~ ethyl}-cyclohexyl}-amide
0.003181 0.025326
4D — .
I 2-Morpholin-4-yl-
/O/ko pyrimidine-5-carboxylic
] 1 acid trans (4-{2-[4-(6-
QNH fluoro-benzo[dlisoxazol-
W"j’g 3-yl)-piperidin-1-yl}-
O N ethyl}-cyclohexyl)-amide
0.002453 0.01534
5
3-Fluoro-N-trans (4-{2-
[4-{6-fluoro-
benzo[d}isoxazol-3-v1)-
piperidin-1-vl}-ethyl}-
cyciohexyl)-4-
morpholin-4-yi-
benzamide
0.01746 0.045277
i)
3-Fiuoro-N-trans (4-{2-
14-(6-fluoro-
benzo!{d}isoxazol-3-y1)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-4-
morpholin-4-yl-
benzamide
0.011383 0.01152
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N-trans (4-124445- Fl uoro-benzo

et hyl }

Ex.

-cvel ohexvl ) -
7 J 7

o

Compound

Name

K
S-HTzaZ

Ki
dopamine

Human
(5HT2a)

d3
recepior:

human

(D3)

Trans 4-{2-{4~{6-Fluoro-
benzo|[d]isoxazol-3-vl)-
piperidin-1-ylj-ethyl}-
cyclohexylamine (could
be obtained as the
trifiluoroacetic 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-yl}-
piperidin-1-yl}-ethyl}-
cyclohexyl)-benzamide

0.001724

0.003417

10

o]

4-Chloro-N-trans (4-{2-
[4-(6-fluoro-
benzoidlisoxazol-3-y1)-
piperidin-i-yl}-ethyl}-
cyclohexyl)-benzamide

0.002666

(0.003498
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0 0 NH N-trans (4.424445-
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ethyl} -cycl oheryl)-4- norpholin-4-yl benzam de

weohRA32,0- 009036
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(4424445- Fl uoro-benzo [ d) i s_oxazdI 3-yl)-piperidin-1

_yl] -
0.036954.0.003099

et hyl t-cycl ohexyl ) - 3--
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%, Comayd s

Ki

5- Ht ai

A A A-aA=a= o~y

Ki

5-HT5a:
Human
{(5HT?Za)

Ki
dopamine
@ .

receptor:

hurman

(D3)

|5

4-(1,1-Dioxo-1,6-
thiomorpholin-4-y1)-N-
trans (4-{2-|4-(6-fiuoro-
benzo[d]isoxazol-3-y1)-
piperidin-1i-yl}-ethyl}-
cyclohexyl)-benzamide

0.002483

0.004674

12

N-trans {4-{2-[4-{6-
Fluoro-benzo|d]isoxazol-
3-yl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-2-
morpholin-4-vi-
1sonicotinamide

0.002459

0.005747

13

N-trans (4-{2-[4-(6-
Fluoro-benzold]isoxazol-
3-yl)-piperidin-1-yi]-
ethyl}-cyclohexyl)-2-
methoxy-
isonicotinamide

0.001623

0.003738

14

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

0.002598

0.008685
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Ex. Compound Name Ki Ki
5-HTs. dopamine
Human d3
(5HT2a) receptor:

human
(D3)
15

2,3-Dihydro-

| benzo|1,4}dioxine-2-
carboxylic acid trans (4-
{2-[4-(6-fluore-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]~ethyl}-
cyclohexyl)-amide
0.00257 0.01266

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

Fluoro-benzold]isoxazol-
3-yl}-piperidin-1-yl}-
ethyl}-cyclobexyl)-2-(3-
methyl-pyrazol-1-yl)-
acetamide

0.002795 | 0.027618

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 E 1-Hydroxy-
OH .
O ‘YS cyclopropanecarboxylic
o~ acid trans {4-12-[4-(6-
fluoro-benzo|d}isoxazol-
3-yl)-piperidin-1-yt}-
ethyl}-cyclohexyl)-amide

o
%

(0.001444 | 0.005916




O Ntrans ( 4-124445- Huoro-benzo [dlisoxazol 3-y1)

-piperidin-1-yl] -
pi peridin-1-yl-
“pré?ﬁ
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uor o- benzo [d]

et hyl }
: benzarnide 0. 007004 0.0077 28
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- cydohexyl ) - 4-

I soxazol - 3-y1)- piperi

din-1-yl]

-ethyl "- cydohexyl ) - benzani de*0. 099138 0. 085773 29

EHoOit -004-

4 H

hi ofror phol | n-4-élg

BX(5-f| uor
|-
o dii
trans (4- 2- [4-
I soxazol - 3-y1) -

A

d]

1~ |

cydohexyl) - benza
Benzo [1, 3]dio
(5-fluor
pi peridin

(1..1-Dioxo-1 6 A-
L+ 0X0-1-06+4

-Ntrans -(4512-

i soxazol - 3=y pi per

xol e-5- carboxylic
po- benzo [ cl]

+1-yl] -ethyl} - c

m de 0.012352 0.00

d'L_-i -y ]
b9 '

A5 a)

]

Ki
dopamine
d3
recepfor:

ydohexyl )

human
(D3)

%gl \V j oy

o]

H Lo}
] [
3
/\p\g\/
F

I-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-yl)-
piperidin-1-vl]-ethyl}-
cyclohexyl)-
propionamide

(.062782

0.005189

21

2-(3,5-Dimethoxy-
phenyl)-N-trans (4-{2-
[4-(6-fluoro-
benzo|[d]isoxazol-3-y1)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide

0.002953

0.008772

22

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

0.021224

0.136625
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Ex. Compound Name Ki K
5-HT5: | dopamine
Humian d3
(5HTZ2a receptor:
human
(D3)
23 . -
hs® Benzo[1,3]dioxole-5-
O carboxylic acid trans (4-
o i §2-[4-(6-fluoro-
° benzo[d]isoxazol-3-y1)-
f ; piperidin-1-yi}-ethyl}-
cyclohexyl)-amide
0.001714 (0.002746
24
N-trans {4-{2-[4-(5-
Ny ! Fluoro-benzo[d]isoxazol-
N 3-yl)-piperidin- -yl }-
F \L, ethyl}-cyclohexyl)-
QNH acetamide
A~
0.046865 0.002438
5 —n
o ~ N-trans {4-{2-[4-(5-
N Fluoro-benzo[d]isoxazol-
F \L. 3-vl)-piperidin- 1 -yl]-
O\NH cthyl}-cyclohexyl)-4-
/@*0 morpho].i_n‘4'yl_
benzamide
N
@
0.02232 0.009036
2
6 N-trans {4-{2-[4-{5-
Fluoro-benzo[d}isoxazol-
- 3-yl)-piperidin-1-yl}-
N\/‘“O\i ethyl}-cyclohexyl}-3-
i N methoxy-propionamide
0.036954 | 0.003099




(D3) 32 - \ -0-11K N—transr(4-{ 24446- Chloro- benzo

[ d]

I soxazol - 3-y1)-

pi peridin-1-yl1l1-ethyl | cydohexyl)-3-nethoi cypr opi onam
PetiEpuosiosesse

wPR0s194655 0. 008497 33 a HoNH -
(6- Chloro-
-ethyl”

trans-

(44244-
- piperidin-1-yl]

trifluoro-2- hyr‘lr OXypropio

-Cll

benzo [d]

am de—0.021866-0.

3-

I soxazol - 3-y1)
- cy®-ohexyl) - 3, 3,

Lo d

N-tre
pFpe
(tetn

N

ri

ans (4-124446-  Chl or ot
i din-|
ahydr o- pyran-2-yl) -
_a

[08} hyl} _

34A N-tr

benzo_ ][ d
cydohe
acet ani de
ans (4-{2-

c o

[4- (6-

0. 005829

C o A~ —a~

I soxazol- 3-I¥.1) -

Ki

A dopa——;n'me

d3

receptor:

human

(D3)

27

N-trans {4-{2-[4-(5-

3-vl)-piperidin-1-yl|-
ethyl}-cyclohexyl)-4-
piperidin-1-yl-
benzamide

Fluoro-benzo[d]isoxazol- |

0.007004

0.0077

28

4-(2,6-Dimethyl-
morpholin-4-vl}-N-trans
(4-{2-14-(5-fluoro-
benzo|d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-benzamide

0.099138

0.085773

- 29

4-(1,1-Dioxo-1,6,4-
thiomorpholin-4-yi)-N
trans -{4-{2-[4-(5-fluoro-
benzo[d]isoxazol-3-y1)-
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




benzo [d]
cydohei cyl)-2-(R)-
0. 01368 0.010734

I soxazol- 3-yl)-
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t et rahydr o- pyran- 2-yl acet am de
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(5I—rr2a)

Human Ki

dopam ne3

ds3 receptor:

Ex.

Compound

Name

K
5-HT5a:
Human
(5HTZa)

Ki

dopamine
d3

receptor:

human

(D3)

32

N-trans (4-{2
Chloro-
benzo!d]isoxazol-3-yl}-
piperidin-1-yl]-ethyl}-

-[4-(6-

cyclohexyl)-3-methoxy-
propionamide

0.01635

0.008497

33

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

0.021866

0.011029

34

N-trans {4-{2-14-(6-
Chloro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl}-ethyl}-
cyclohexyl)-2-
(tetrahydro-pyran-2-yl)
acetamide

0.005829

0.010734

344

O

N-trans {4-{2-{4-(6-
Chloro-
benzo|d]isoxazol-3-y1)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(R)-
tetrahydro-pyran-2-yl-
acetamide

0.01368

0.010734




hunman

[d]

(4-{ 2-
pi peridin-1-yll

I soxazol- 3-y1)-
cydohexyl) - 2-

(D3) 34B N-trans (4424446- Chl oro-
pip eridin-I-yll
(S)- tetrahydro-pyran-2-yl acetam de

w2094:5394 0.003708 O LuiThi ri O
benzo dl

[4- (6- Chloro-

net hoxy- cydohexyl)-

-ethyl "-

cycl-thexyl

-ethyl}

b enzo

- 35 N pCHRB2008/059356
i soxazol - 3-y1) -
-2-trans (4-

i de—0-

000637 N N11578 | I
O I OO U UL YT 0O LI |

cydoh /
N'f:é Compound Name Ki Ki
5-HT,.: | dopamune
Human d3
(5HT2a) receptor:
human
(D3}
S4B N-trans (4-{2-[4-(6-
sy I Chloro-
o N\L benzo|d]isoxazol-3-yl)-
O\ piperidin-1-yll-ethyl}-
- cyclohexyl)-2-(S)-
o tetrahydro-pyran-2-yl-
o acetamide
(0.015304 0.603708
33 /éj\o N-trans-{4-{2-[4-(6-
@ “1 Chloro-
Q benzold]isoxazol-3-vi)-
/E piperidin-1-yl}-ethyl}-
P e cyclohexyl)-2-trans (4-
Q methoxy-cyclohexyi}-
b acetarmide
0.009637 0.011578
. N-trans (4-{2-[4-(6-
Chloro-
— -~ benzo[d]isoxazol-3-yl}-
ST j9ox piperidin-1-yl|-ethyl}-
T cyclohexyl)-2-(1,4-dioxa-
spiro[4.5}dec-8-yl1)-
acetamide
0.00831 0.012221
37 N-trans-(4-12-14-(6-
Chioro-
— benzoid]isoxazol-3-y1)-
@Jé)ﬁa\ — I j: . piperidin-1-yl]-ethyli-
IIII A cyclohexyl)-3,3-
dimethoxy-
propionamide
(.01365 0.00903




36 E-1 Ll -Cl. Ntrans (4-12- [4- (6- Chloro- benzo
i soxazol . -3-yl) -
cycl ohexyl)-24 1, 4-di oxaspiro [4.5] dec-8-yl) -

[ cl]

whbd@kih,de 0.00831 0.012221 37 --
(6- Chloro-
-ethyl "-

(4-12-
pi peridin-1-yl]

[4-

pi peridin-1-yl]

benzo
cycl

0-v,"

WD

-ethyl"-

_ Npé& T/@B508/059356
d] i soxazol- 3-yl)-
hexyl ) -3, 3- di nmet hoxy-

2009
S%HP

propi.onam de 0. 01365 0..00903
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Human

m ne

hd N%we

Ki

Ki
dopamine
d3

receptor:
human

(D3)

38

PR
A
(=]

)
N

Ty

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

0.013

0.009

39

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

0.013

0.017

40

N-trans (4-{2-[4-(6-
Chloro-
benzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cvclohexyl)}-2-((5)-2,2-
dimethyi-{1,3}dioxolan-
4-v])-acetamide

0.025

0.006

41

N-trans (4-{2-[4-(6-
Chloro-
benzo|d]isoxazol-3-v1}-
piperidin-1-yl[-ethyl}-
cyclohexyl)-2-((18,38)-3-
methoxy-cyclopentyl)-
acetamide

0.014

(.010




d3 receptor:
"0---71.--2z-
[d]

N-trans-
i soxazol- 3-ye -

( 5HT2a)
(4-
pi p

hunman

12- [ 4-

wdohsliiBzid- y11- et hyl t cydohexyl ) - 2-
(tetrahydro-furan-2-yl)-

\TT.

(R -NTrans ( 4-124446--

benzo

acetanmi de 0.013 0.009 39

il or o-

benzo [dl

(D3) 38 1-s CM
(6- Chloro-

PCT/EP2008/059356

isoxazol-3-y1)-
cycl ohexyl)
Niﬁrans (4-
lcl i
- et hy
di oxol an- 4-y1)

o
soxazol - 3-y1) -
| f cycl ohexyl)

pi-peri-din
xybuty
(6- Ch
pi per
-2- (
-acetam d
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dopamine
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human
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42

N-trans (4-{2-[4-(&-
Chlore-
benzo[d]isoxazol-3-v1)-
piperidin-1-ylj-ethyl}-
cvclohexyl)-2-(4-
methoxy-4-methyl-
cyclohexyl}-acetamide

0.019

0.008

42A

N-trans (4-{2-[4-(6-
Chloro-
benzo|d]jisoxazel-3-yl1)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2- (4-trans-
methoxy-4-methyl-
cyclohexyl)-acetamide

0.016

0.006

42B

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

0.013

0.010
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dopani ne 41 -
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(3HT2a)

Ex. Compound

Name

Ki
-H:T a:

Ki
dopamine

5
Hum
(5HT2a)

5k

d3
recepior:

bhuman
(D3)

43A

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

0.016

0.015

43B

(S)-N-(4-{2-[4-(6-
Chloro-
benzo|d]isoxazol-3-y1)-
piperidin-1-vyl]-ethyl}-
cvclohexyl)-3-methoxy-
butyramide

0.016

0.006

44

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

0.019

0.009

N-trans (4-{2-14-(6-
Chloro-
benzo|d]isoxazol-3-y1}-
piperidin-1-yl}-ethyl}-
cyclohexyl)-2-(4-
hydroxy-4-methyl-
cyclohexyl)-acetamide

0.015

0.007
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o O’ 7 \l Ethanesulfonic acid (4-
trans {2-[4-(6-fluoro-
o/ P benzo[d]isoxazol-3-yi)-
piperidin-1-yl}-ethyl}-
¢ cyclohexyl)-amide
0.001664 0.005852
18 4-Chlore-N-trans (4-{2-
NP [4-(6-fluoro-
Ty (j "\/\; . benzo|d]isoxazol-3-vl)-
/j?\/ piperidin-1-vl}-ethyl}-
\]/I cyclohexyt)- .
F benzenesulfonamide
0.005132 0.005867
49 N-trans{4-{2-[4-(6-
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0.004394 0.003719
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%mﬂ“‘f"i@

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

- 0.023745
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N-trans-{4-{2-[4-{6-
Chioro-
benze[d}isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-cyano-
acetamide

0.015582
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N-trans-(4-{2-[4-(6-
Chloro-
benzo[d)isoxazol-3-yl)-
piperidin- I-ylj-ethyl}-
cyclohexyl}-2-(R)-
tetrahydro-furan-2-yl-
acetamude

0.006193

0.014446
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N-trans-(4-{2-
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benzo|d]isoxazol-3-yl)-
piperidin-1-yl}-ethyl}-
cyclohexyl)-2-
cyclopropyl-acetamide

[4-(6-

0.013092

0.003206
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N-trans-(4-{2-[4-
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benzo[d]isoxazol-3-vl}-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-hydroxy-
acetamide
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0.014991

0.01681
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N-trans-{4-{2-
Chloro-
benzo[d]isoxazol-3-v1)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
methanesuifonyi-
acetamide

f4-(6-

0.015216

0.014784

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

(6-

0.017625

0.00613
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Cl
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N-trans-(4-{2-[4-(5-
Chiocro-
benzo[d]isoxazol-3-yl}-
piperidin-1-yl}-ethyl}-
cyclohexyl)-2-(4-
methoxy-cyclohexyl)-
acetamide

0.02467

0.00838]
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3-vl)-piperidin-1-yl]-
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N-trans-(4-{2-f4-(6-
Chloro-5-fluoro-
benzo|d]jisoxazol-3-yl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-3-methoxy-
propionamide
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N-trans-(4-{2-[4-(6-
Chloro-5-fluoro-
benzold}isoxazol-3-y1)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
(tetrahydro-furan-2-yl)-
acetamide
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FQ}C . O‘N J_o. piperidin-1-yl}-ethyl}-
F cyclohexyl)-2-methoxy-
acetamide
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3-methoxy-cyclopentyl)-
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o benzo|dlisoxazol-3-yl)-
F@%CN\"O-N S_.. | piperidin-i-yl}-cibyl}-
F cyclohexyl)-3-methoxy-
propionamide

0.012918 | 0.011356
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N-trans-(4-{2-14-(5,6-
Difluoro-

benzo|d]isoxazol-3-yl)-

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

0.017739

0.011368
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piperidin-1-yli-ethyl}-
cyclohexyl)-3-hydroxy-
propionamide

0.024792

0.01172
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cyclohexyl}-2-(4-
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N-trans-(4-12-[4-(5,6-
Difluore-

benzoid]isoxazol-3-y1}-

piperidin-1-yl}-ethyl}-

cyclohexyl)-2-((1R,3R)-
3-hydroxy-cyclopentyl)-

acetamide

0.011439

0.019756

71

Tetrahydro-pyran-4-

carboxylic acid trans-(4-

{2-14-(5,6-difluoro-

benzo[d]isoxazol-3-v1)-

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

0.00786

0.018169

72

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

benzoid]isoxazol-3-yl)-

piperidin-1-yl]-ethyl}-
cyclohexyl)-2-
[1,3]dioxan-2-yi-
acetamide

0.009394

0.013512

73

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

benzo[d]isoxazol-3-vl)-

piperidin-1-vi]-ethyl}-
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 pharmaceuticalty

acceptabie 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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The pharmaceutical compositions of the invention, in addition to one or more
compounds of the invention, contain a pharmaceutically acceptable carrier. Suitable
pharmaceutically acceptable carriers include pharmaceutically inert, inorganic or organic
carriers. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts and the
like can be used, for example, as such as carriers for tablets, coated tablets, dragées and
hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example,
vegetable oils, waxes, fats, semi-solid and liquid polyols and the like; depending on the
nature of the active substance no carriers are, however, usually required in the case of soft
gelatine capsules. Suitable carriers for the production of solutions and 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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As mentioned hereinabove, the compounds of the invention have high affinity for
the dopamine D5 and serotonin 5-HT,, receptors and are expected to be effective in the
treatment of psychotic disorders which include schizophrenia, schizoaffective disorders,
bipolar disease, mania, psychotic depression, and other psychoses invelving paranoia and

5  delusions (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;
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

10 psychiatric disorders. Curr. Opin. Investig. Drugs 3, 106-112; Joyce, ]. N. and Millan, M.
1., (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-secking and
cocaine-enhanced brain reward in rats. J. Neurosci., 22, 9595-9603; Campos, A. C. et al.

15 (2003) The dopamine D3 receptor antagonist SB277011A antagonizes nicotine-enhanced
brain-stimulation reward in rat. Soc. Neuroscl 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)

20 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 antégonist A-437203. Am. Soc. Neurosci.
894.6).

The dosage at which compounds of the invention can be administered can vary

25  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.

30 The following examples are provided to further elucidate the invention:

Example 1
AN-trans{4-{2-[4-(6-Fluoro-benzo| dlisoxazol-3-vl)-piperidin-1-vi]-ethvl}-cyclohexvl)-

acetamide

35  Intermediate B
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(4-Nitro-phenyl)-acetic acid (50g, 276 mmol) was added to a stirred solution of 22.08g of
50% sodium hydroxide 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, fiushed 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 removai 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% HCIL 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-cvclohexyl)-acetic acid ethyl ester bydrochloride (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-Butoxvcarbonvlamino-cvclohexvl}-acetic acid ethvl 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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(0.699 mL, 7mmol) and 4-dimethylaminopyridine (0.042mL, 0.35mmol) were added.
The mixture was stirred for 8h until TLC 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 purified by flash-chromatography on silica gel
with hexane : ethyl acetate (4:2 to 3:2) to give 1.2 g (60%) of the product as a white solid.
MS (mj/e): 284.4 (M-H").

Step 2
Trans-[4-(2-Oxo-ethvl)-cyclohexvl]-carbamic acid tert-butyl ester

To a solution of trans-(4-tert-Butoxycarbonylamino-cyciohexyl}-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),

Intermediate E

Trans (4-{2-14-{6-Fluoro-benzoidlisoxazol-3-vl)-piperidin-1 -vl] -ethylt-cyclohexyl}-

carbamic acid fert-butvi 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 (35mlL) 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 mumol, 100% yield) of a light brown solid. MS (m/e): 446.3 (M+H™).

Intermediate F
Trans 4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-vl]-ethvlt-cyclohexvlamine

(could be obtained as the trifluoroacetic acid salt)
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e':\lc?rg&eﬁ tigfemﬁl!) dwﬂﬁ?&néha&oﬂlﬂ@&ﬂ@ acetate. The solvent was evaporated to

yield 5.5 g (16mmol, 77%) of a light brown solid that was used without purification on
the next steps. MS (m/e): 346.5 (M+H").

AN-trans (4-{2-[4-(6-Fluoro-benzo|dlisoxazol-3-vl}-piperidin-1-vli-ethyli-cyclohexyl)-

acetamide

4-{2-[4-(6-Fluoro-benzo{ d]isoxazol-3-y1)-piperidin-1-yli-ethyl}-cyciohexylamine {0.03
g, 0.087 mmol) is suspended in dichloromethane (0.600m1) and triethylamine 1s added
(0.013 mL, 0.096mmol) followed by acetylchloride (0.008 mL, 0.104 mmol) and the
mixture was stirred for 30 minutes at room temperature until TLC indicated the end of
the reaction. Sodium bicarbonate solution was added until pH 9 and the reaction
extracted 3 times with dichloromethane. The organic phase was dried and purified with
column chromatography on silica gel using CH,Cl, —CH,Cly /MeOH (1-9:1). The
product fractions were concentrated to give 0.022 g (0,056 mmol, 65% yield) of a white
solid. MS (m/e): 388.5 (M+H").

Example 2
Tetrahvdro-pyran-4-carboxylic acid trans (4-{2-[4-(6-fluoro-benzo|dlisoxazol-3-yl}-

piperidin-1-yll-ethyli-cvclohexyl)-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-y1)-piperidin-1-yl] -ethyl}-
cyclohexylamine (could be obtained as the trifivoroacetic 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%). M5 (m/e): 458.5
(M+H".
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According to the procedure described for the synthesis of example 2 further derivatives
have been synthesized from the respective Trans 4-{2- [4-(6-Fluoro-benzojd]isoxazol-3-
yh)-piperidin-1-yl]-ethyl}-cyclohexylamine (could be obtained as the trifluoroacetic acid

salt) and the corresponding acid. They comprise examples 2 to 41 on Table 1.
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2 | Tetrahydro-pyran-4- Trans 4-{2-[4-(6-Fluoro-
carboxylic acid trans (4- benzo[d}isoxazol-3-vl}-
{2-[4-(6-fluoro- piperidin-1-yl]-ethyl}-
benzo[d}isoxazol-3-yl)- cyclohexylamine {(could be _
| piperidin-1-yl]-ethyl}- 457.59 | obtained as the trifluoroacetic 458>
cyclohexyl)-amide acid salt) and Tetrahydro-
pyran-4-carboxylic acid
3 | N-trans (4-§2-14-(6- Trans 4-{2-]4-(6-Fluoro-
Fluoro-benzo[d]isoxazol- benzof[dlisoxazol-3-yl)-
3-yl}-piperidin-1-ylj- | piperidin-1-yl]-ethyl}-
ethyl}-cyclohexyl)-3- 431.55 | cyclohexylamine (could be 432.2
methoxy-propionamide obtained as the trifluoroacetic
acid salt) and 3-methoxy-
propionic acid
4 | N-trans-(4-{2-[4-(6- 534.68 | Trans 4-{2-[4-(6-Fluoro- 535.5
Fluoro-benzo[d]isoxazol- benzo[d]isoxazol-3-yl)-
3-yl)-piperidin-1-yli- piperidin-1-yl}-ethyl}-
ethyl}-cyclohexyl)-4- cyclohexylamine {could be
morpholin-4-yl- obtained as the trifluoroacetic
benzamide acid salt) and 4-morpholin-4-
vl-benzoic acid
ZA | N-Trams  (4-12-14-(6" | 535.6 | Trans 4-[2-[4-(6-Fluoro- 536.0
Fluoro-benzo[d]isoxazol- benzo(d}isoxazol-3-vi}-
3-yl)-piperidin-1-v1}- piperidin-1-yl]-ethyl}-
ethyl}wcydohexyl) -6- cyclohexylamine {could be
morpholin-4-yl- obtained as the trifluoroacetic
nicotinamide | acid salt) and 6-morpholino
nicotinic acid
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4B | 5-Morphohn-4-yi- 536.6 | Trans 4-{2-[4-(6-Fluoro- 537.2
' pyrazine-2-carboxylic benzo[d}isoxazol-3-yl)-
acid trans (4-{2-{4-{6- piperidin-1-yl]-ethyl}-
fluoro-benzo{d]isoxazol- cyclohexylamine {could be

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

obtained as the trifiuoroacetic
acid salt) and 5-Morpholin-4-
yl-pyrazine-2-carboxylic acid
(ester prepared by substitution
of Chloro derivative using
Morpholine with TEA in
Dioxane at 45°C during 16

hours)

4aC

6-Morpholin-4-yl-
pyridazine-3-carboxylic
(4-{2-[4-(6-

fluoro-benzo[d}isoxazol-

acid-trans

3-yl)-piperidin-1-vyl]-
ethyl}-cyciohexyl}-amide

536.6

Trans 4-{2-{4-(6-Fluoro-
benzo[d]isoxazol-3-yl)--
piperidin-1-yli-ethyl}-
cyclohexylamine (could be
obtained as the trifluoroacetic
acid salt} and 6-Morpholin-4-
yl-pyridazine-3-carboxylic acid
(ester prepared by substitution
of Chloro derivative using
Morpholine with TEA in
Dioxane at 45°C during 16

hours

N
0
~1
ul




0 N -trans- (4-12- [445,6- Difluoro- benzo
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cycl ohex-y1)-acetam de 0.017739 0.011368 67 0-N 01 Nm
woNobdiass, (44244- (5,6- Difluoro- benzo [d] pci/EP2008/059356
i soxazol - 3-y1) - _
pi peridin-|l-yll-ethylt-cycl o‘H’gx | )-2-hydroxy-acetarn
de- 0 011782 0.01995 68 O-N-1p N N 0Nt rans

(A l'
bx. [QEgiCape o o. hemw [IPPSSASHE 3 y1). | MW

pi peridin-1-yl] -ethyl} - : found
cycl ohexyl ) - 3- hydr oxypr opi opnam de 0.024792 0.01172 +
a NO Ntrans- (4-{ 244-|(5,6- D fluoro- benzom

EO] | 30%aphblis34yl) - pi p Boicd| Brabs $Hi]-[4-e6-iiote- 537.7

cyd ydroxy-cy am de
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acid  trans -[4-(6- piperidin--vl]-ethyl}-
ﬂuoro—benzo[dhsoxaznl— cyclohexylamine (could be
3-y1)-piperidin-1-vi]- obtained as the trifluoroacetic
ethyl}-cyclohexyl)-amide acid salt) and 2-morpholin-4-

vi-pyrimidine-3-carboxylic acid

(commercial available)

5 | 3-Fluoro-N-tfrans {4-{2- Trans 4-{2-[4-(6-Fluoro-
[4-{6-fluoro- 5576 | benzo[d]isoxazol-3-yl)- 5533.5
benzo|d]isoxazol-3-yl)- piperidin-1-vyl}-ethyl}-
piperidin-1-ylj-ethyl}- cyclohexylamine {could be
cyclohexyl}-4- obtained as the trifluoroacetic
morpholin-4-yl- acid salt) and 3-Fluoro-4-
benzamide morpholin-4-yl-benzoic acid (

prepared by LIOH hydrolysis of

the methyl ester commercial

available)

6 | 4-Dimethylamino-N- 4926 Trans 4-{2-]4-(6-Fluoro- 493.1
trans {4-{2-[4-(6-fluoro- benzo[d]isoxazol-3-yl)-
benzo|d}isoxazol-3-v1)- piperidin-1-vl]-ethyl}-
piperidin-1-yi]-ethyl}- cyclohexylamine (could be
cyclohexyl)-benzamide obtained as the trifluoroacetic

acid salt) and 4-

Dimethylamino benzoic acid
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7 | 2-Benzo[1,3]dioxol-5-yl- | -507.6 | Trans 4-{2-[4-(6-Fluoro- 508.4
N-frans (4-12-[4-(6- benzo[d]isoxazol-3-yl)-
fluoro-benzo|d]isoxazol- piperidin-1-yi}-ethyl;-
3-yl)-piperidin-1-yl}- cydohexylamme {could be
ethyl}-cyclohexyl)- obtained as the triﬂuordacetic
acetamide - acid salt) and 3,4-
{methylenedioxy) phenylacetic
acid
8 | N-trans-(4-{2-[4-(6- £79.6 Trans 4-{2-[4-(6-Fluoro- 480.3
Fluoro-benzold}isoxazol- benzo|d]isoxazol-3-v1)-
3-yl)-piperidin-1-yl}- piperidin- 1-yl]-ethyl}-
ethyl}-cyclohexyl)-4- cyclohexylamime (could be
methoxy-benzamide obtained as the trifluoroacetic
acid salt) and 4-methoxy-
benzoic acid
9 | 4-tert-Butoxy-N-trans {4- - Trans 4-{2-|4-(6-Fluoro- 522.7
{2-{4-(6-fluoro- benzo{dl}isoxazol-3-yl}-
benzo[d]isoxazol-3-y1)- piperidin-1-yij-ethyl}-
piperidin-1-vl}-ethyl}- cyclohexylamine (could be
cyclohexyl)-benzamide obtained as the trifluoroacetic
acid salt) and 4- tert-Butoxy-
benzoic acid
10 | 4-Chloro-N-trans (4-{2- 484.01 Trans 4-{2-[4-(6-Fluoro- 484 .4
[4-(6-fluoro- benzo|[d]isoxazol-3-yl}-
benzold]isoxazol-3-yl)- piperidin-1-yi]-ethyl}-
piperidin-1-yl}-ethyl}- cyclohexylamine (could be
cyciohexyl)-benzamide obtained as the trifluoroacetic
acid salt) and 4- tert-chloro-
benzoic acid
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qycl ehexybipxzai,6- 582,74 Trans 4-12-[4-(6-Fluoro- 583.2
thiomorpholin-4-yl)-N- benzo|d}isoxazol-3-y1)-
trans (4-{2-{4-(6-fluoro- piperidin-1-yl]-ethyi}-
benzo{d]jisoxazol-3-y1)- cyclohexylamine (could be
piperidin-1-vl}-ethyl}- obtained as the trifluoroacetic
cyclohexyl)-benzamide acid salt) and 4-(1,1-Dioxo-1,
6-thiomorpholin-4-yl)-benzoic
acid
12 | N-trans {4-{2-[4-(6- 53566 Trans 4-12-|4-(6-Fluoro- 536.5
Fluoro-benzoid]isoxazol- benzo|d]isoxazol-3-v1}-
3-yl)-piperidin-1-yl}- piperidin-1-yl]-ethyl}-
ethyl}-cyclohexyl)-2- cyclohexylamine (could be
morpholin-4-yl- obtained as the trifluoroacetic
isonicotinamide acid salt) and 2-morpholin-4-
yl-isonicotinic acid
13 | N-trans {4-12-14-(6- 430.6 Trans 4-12-[4-(6-Fluoro- 481.4
Fluoro-benzo{d}isoxazol- benzo[d}isoxazol-3-y1}-
3-yl)-piperidin-1-vl]- piperidin-1-vyi]-ethyl}-
ethyl}-cyclohexyl)-2- cyclohexylamine (could be
methoxy-isonicotinamide obtained as the triflucroacetic
acid salt) and 2-methoxy-
isonicotic acid
14 | N-trans {4-12-[4-(6- 5327 Trans 4-{2-14-(6-Fluoro- 533.3

Fluoro-benzo|d]isoxazol-
3-yl)-piperidin-}-yl]-
ethyl}-cyclohexyl)-4-

piperidin-1-yl-benzamide

benzo{d]isoxazol-3-yl}-
piperidin-1{-yl]-ethyl}-
cyclohexylamine (could be
obtained as the trifluoroacetic
acid salt) and 4-piperidin-1-yl-

benzoic acid
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As nmentioned herei nabove, the conpounds of the

i nvention have high affinity for the dopam ne D3 and

serotonin 5-HT2A receptors and are expected to be
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28, | 9595t SR Noaanos, ‘fﬁég% Tedns al[2 [AR6(AAAE) The 4563
dopa eceptor an ni st 277011 nt agonj zes
ni co F‘”]T)é‘ 45%}1@ ¥&d brai|n- st mliifnazf)fd?n revvarﬁ in rat

Soc b&d&ufdjsomzo}Abyl)r. | 322. 8 pipAﬁﬂubyL ylgwetal}- (2003
Acut e hon of the|s tor
ant aalgﬁ?s nlé% 11- A bl ocl eﬂéacégllﬂl?glotru?glﬁeoand
expr esbiboxylbf the conditi oneéb@m&ééﬂﬁﬁmmﬂc
respgﬂjg);oﬁaﬂl feroin in male '%&&sal@éﬂ@@%%»’[‘é@mm
154115 anxi ety, and depression (Reavill-C et al.
(2000) 20 Phar macol ogijcal ac¢ - PIO¥IoEcid novel |

hi gh-affinity, and sellective human dopam ne D3
recept or _antagonist, $B-277011-A.  JPET 204:1154-1165;
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BlesétierDimethyyal | (Z0gp), [ W Id2dEHW Bt the| 242
sel eghént-aRAR Nes- [13 r ecept denzmM]aganrbiss-yA- 437203.
Am Neurosci. 894.6). The dgs ich
com)gﬁﬁ%gu%’f’ the invention (:3??68@’“8%@ ﬁ%‘@%@r ed can
vary &&O{M ishkaioI\AquB lijmi ts angtlelickflamik (coit e, be
fitte di VI dual requirenen [

part E’ﬁ’fl%r P ealiln ggner al , Hﬁlm%g %%lcéftnlnf\lfgda11 setéce for
or al cpiolmaﬁrlbmmlde admi ni st i atile#it)iagd BdBxreen 0. 01 20
nmy/ kg/ day, with a dosdge of |61 g)qnp}é [ day, gil Ng
preferred for all of the indgi catﬂ%‘o en?%raggc The
dai ||y dosage for an adult hunan belng melghlng 70| kg

aGC oL g RO Y, days petweer 0. 7-f1AR0- BU4eIFIgY- 563.5
pref eF(a Iy*%etjﬁ/een 7 angbZ700 ngoﬁ)e{rqngy 38The o0

f ol || virpRplExditdilestaat d pr ovil e Gispirehdilel uci dat e

t he |(,{1\{§|[14 g@ﬂumlgxarrpl e 4N-t rnp\léndmej_m],’kmﬂ}dohexvl -
acet 5 1n ate B

2009 PP PEPIH081059356 Y g xylamine (could be
Tran [p(eﬁd@m RO-cgiyitl-ohexyl ) - aebtimdacta@ téfilyrbacest ef 5

e e peett oot 8 (509, & 30 P et 8l

hydnoxi de sol ution in [450nL dmrpmlzaztﬁld -beatoeer acidThe
clear yellow solutioniis transferred into a
hi gh- pressure autoclave thatl it charged with 30g (511

A} %4

nmol ) of water-wet sponge ni ckel catal yst The

autocl ave is sealed, flushed with nitrogen and then
pressurized to 115 bar with hydrogen. The reaction

m xture is stirred and heated to 125C 10 for 48h. At
that tinme the autoclave is cool ed, vented and charged
under nitrogen with another 30g (511 mmol) of the



Step 2 10 Trans-14-(2-0xo-ethyl)-cydohexyl |
-carbamc acid tert-butyl ester To a solution of
trans- (4-tert-Butoxycarbonyl am no-cycl ohexyl)-acetic

Wo%bgmgglgyl ester (1.04 g, 4 mmol ), in tol uepertiBosnsdsss

10

15

20

at -78C a 1.2M solution of DI BAL-H (5.1nlL, 6 Mol ) in
tol uene was added. The mi xt ur® -was sti rred at -78C

until TIC after 0. 5h 15 indicated conpletion—of the

EBaOSEMAUQRITE \as addeiw ahelung malenals on “was MW
extracted three tinmesiwith dichl oronmethane. The found

conpbi ned organic |ayers were washed with water and +
. . . M+H
brine, dried over nagnesiumsulfate, filtered and

eya DBﬁabElQB}dIBhele@r- ude [pr odutTranms-{Bs€ds Whtohm}ut 499.5

pur qn_t he, nex?8&t g la_

(I\/H-—IC?’)rg Iaﬁl etrmrrr%esdg te E - %ﬂzg@i&%%%ﬁ FI uor p- be
di {xloteflkmz- carbam ¢ ac| diptedip-lbgi-yihylest er A
XTI

£ HofsRlisppma 3ty 1y st beyiemse oddbe 4 o g
rrmip)mdmrlaﬂéetk{m (24 25" Okeblameg py the frElugrksti

a élx}@)célgldgert butyl est&ld sdi§add g, 22.7 mol ),
i chl or oet hane {(55nL) _was stlrred for 4 E‘e t
roon t enperature and sodi um BF7atketl NS oS

(6.9 g, 32.7 mol ) was addedasfiowy and the resulting
solution was stirred fior 12} hours until the TLC
i ndi cated conpl etion aof the|reaction. The m xture| was

D

fiTtrated and concentrated to dryness and purified
Wi th. col um chromat ography on 30 silica gel using
@%@i@ﬂc}naz / MeOH (1-9:1). The product fractions

MEFE s CONE BPREF Fliee-banzdidiBoRzd-Tyll-pipenrdinl-1 -v 12060 ydvelobixyl)-
%@gﬁéght brown solid. M5 (nme): 446.3 (MtFr).
diate F Trans 4-12- [4- (

6- Fl uor o- benzo[ dl i soxazol -3-14) -piperidin- 1
g"\(ell'%tagﬁ | -cydohexyl ami ne 35 (coul d be obtained as
' or oacet| caC| d sal t3) | WO

or o- benzo [dj; : ‘ T
&frba([ﬁc} ad -q‘tb t@p{%grl din-1-yll-ethylfcycloheryl)-carb
amc acid tert butyl ester is solved in
Aighl.ar greethane. @%gmamﬁn@l 2tHehfibds@iNaaetd, 6 na@bl, thdhs-[4-(2-

added at QC ( and t he
St Fivel-ation Bk eapr %&%Mﬁwb‘fﬁ%ﬁm&ﬁc&%@%&m ©Lbg
& heid]y, vadeheshingt o.64 pil, 9 nanel) tohig 2mhdh1dﬂﬁeeha61eeXImIa,lemeduﬁed for

th dichl th d I
LSSt eSO TEATE A0S S REL AL S s
Qbwig ahd Qh:treshhltﬁigl‘tohmlon ovat biirtedvias 1 Lisenls witl ieUELC indicated
%) ur it 4 Catf reac 102 %léen%ucgurgﬂaﬁgﬁlér lé% ﬁ%mcglqcenéét@d ) dryness and
Pmﬁeﬁmﬂ% «%ﬂnm trrofnatdgrapdy lonsilich gthesing ChigClacetaph AdeOH (1-
jl%h%ﬁ (ﬁﬁcﬁugﬁﬁ {:@ %&k@hﬂrﬁ%me B %g;)mhﬁﬁ [1084Y1eld) of

am ne
gﬁgﬁernd@ui Mﬁ@n/ehri@%hbéﬁﬁhhe (o eoom_) and
triethylamne is added (0.013 nL, 0.096nmpl) foll owed
by acetylchlorlde (0.008 nL, 0.104 mol ) and the 15

s stirred for 30 mnutes at room

treRp erfat i & rittl b lbeddold ligaahas ath-pibeidend-vof eth¥ie cyclohexylamine;

reaction.. Sogll um bi carbonate sol uti on was added unti |
&Fﬂﬂb"—“#%éﬂ%@%%%ie aQdStracted 3 times with

di chl oronet hane. The organi ¢ phase was dried and
purified with columm chromat ography on silica gel

usi ng CH2C12- CH2C12 /ivleOH (1-9:1). The product
fractions were concentrated to give 0.022 g (0.056
mol , 65%yield) of a white 20 solid. M5 (me): 388.5
(M+H+) . DcanS Tet rahvdro- pyran-4-carboxylic acid
trans (4-12-14-(6-fluoro-benzordlisoxazol-3-yl)- i
eridhil-ale 1 -cvam de 25

Tetr ahydr o- pyran-4-carboxylic acid (0.013 g, 0.096
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WO 2009/ 013212PCTI EP2008/ 059356 Table 1 Ex.
Systematic nane MW Starting materials MV f ound
( MtH) + 2 Tetrahydro-pyran-4- carboxylic acid

Wd,{o@ﬁ(ﬁsﬁ {2 [4(6-fluoro- benzo [d]isoxazobcyribisosesss

pI peri 1-yl] -ethyl}- cycl ohexyl) am de 457-59
Tr ans 4 12 [ 446- Fl uor obenza q d] i soxazol - 3-y1) -

i peridin-1-yl] oh | am n cou
DbB 05 mumol ot (17 11 o bt DrEoR gl Ly G
kB - lohe DDy Eabdic a8t RaxBliiyCesae istodbBinadichloromethane (lamL)
al}ll-dttwrl 1r1]c§r eéllce‘:[lig gc%l g_added at 0°C (10.7 mL, 46mmol} and the mixture is stirred at
room temperature overnight. NaHCOs is slowly added until pH ¢ and the mixture
extracted 3 times with dichloromethane and ethyl acetate. The solvent was evaporated to
vield 1.86 g {5.3mmol, 100%) of a white solid that was used without purification on the

next steps. MS (m/e): 346.3 (M+H").

N-trans (4-12-]4-¢5-Fiuoro-benzo[dlisoxazol-3-vl)-piperidin-1-vli-ethyl} -cyclohexvl)-

acetamide

Prepared as described on example 1 from Trans 4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-
yl)-piperidin-1-yl]-ethyl} -cyclohexylamine in dichloromethane with triethylamine and
acetylchloride. MS (m/e): 388.3 (M+H").

Example 25
N-trans (4-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl}-piperidin-1-yli-ethyl}-cvclohexyl)-4-

morpholin-4-vi-benzamide

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 ¢.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 (.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-Fluero-benzo{dlisoxazol-3-vi)-piperidin-1-vi]-ethyli-cvclohexyl)-3-

methoxv-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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Fl uor o- benzo [d]isoxazol - 3-yl)-piperidin-1-yl] -
et hyl | - cycl ohexyl ) - 3- net hoxy- propi onam de 431. 53
Trans 4-12- [446-Fl uorobenzo[d]isomazol -3-y1) -

woohgdisahn- 1 - y11- et hyl | cydohexyl am ne (coul dpdpEp2008/059356

obtalined as the trifluoroacetic acid salt) and
3 nethoxyproplonlc aci d 432.2% N trans44- {24446-

Slopreyarshey DMk Egh i A EA ot Bl grazel 31

Iﬁﬁéhcﬁ%lqiﬂ}aﬂﬁym-t}l@ehekﬂsﬂiﬁﬂﬁl(trﬁhmmdaﬁmld salt) to vield 0.023 gofa

dlis - 3- | +
®%%%Vﬁ%§%@%P8ﬁ% kngIE /%cgﬁ% Hobt ai ned as the
trifluoroacetic aC|d salt) and 4-norpholin-4-

| - Qﬁpic acid 535.5 4A N-Trans(4-j2-[4-(6-
enzo [d] |§oxazol 3 ylh plper|d|n 1 -

[ 446- Fluoro-

benzo

pi peri di n- I-y11 ethyllcyclohexylarnlne (coul d be
ﬁ@é{%&&‘ﬁsdc}e%bkﬁ‘ 6n LAl LSS QACE ls%péfairdl%ﬁbé&oiéa@d 2-(1H-
rpno

ino nicotinic acid

brooorigacsd 13 pET: ﬁéﬁ@U@‘B‘F@MSBmm sgraflugreborgeiamat i ¢
ARYIBiVWoRBAind 18 DME 8hd Bhasis MM - [4-(5P0usA6 benzo!dlisoxazol-3-yl)-

piveridin-1-yl}-ethyl}-cyclohexylamine (trifluoroacetic acid salt). 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 0.028 g of a off-white solid (0.05 mmol, 49%), MS (m/e}: 533.0
(M+HM.

According to the procedure described for the synthesis of example 26 further derivatives
have been synthesized from the respective Trans 4-{2-[4-(5-Fluorc-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 Startihg materials MW
found
(M+H)"

28 | 4-(2,6-Dimethyl-morpholin- Trans 4-12-[4-(5-Fluoro-
4-y1)-N-trans (4-{2-[4-(5- | benzoldlisoxazol-3-yl}-
fluoro-benzo|[d]isoxazol-3- piperidin-1-yi]-ethyl}-
yl}-piperidin-1-y1}-ethyl}- S0 cyclohexylamine 563.0
cyclohexyl}-benzamide (trifluoroacetic acid salt) and

4-morpholinobenzoic acid
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15

(MeH) +

flu

oro-benzo [(I] isoxaz

ol - 3-

4B 5- Mor phol i n-4-yl -
pyrazi ne- 2- car boxylic acidtrans(4-12-

[446-
yl)-piperidin-1-yl1-

Wd[alol?%lkzﬁyd ohexyl)-ani de 536.6 Trans 4-12- pcT/EP2008/059356

(6- Fluoro- benzo [ dI

i soxa

zol - 3-y1)

pi peridin-1-yl1- ethylfcyclohé?ylan1ne (coul d be

obht ai ned._as thp trifluor g_anud inf\ and
EX\p¥ eyl - pyra2|n§§§§t id (ester | MW
prepared by substitution of Chjoro derivative using| found
Mor pholine with TEA in D oxane at 45C during 16 MaH*
hours) 537.2 4C 6- Morpholin-4-yl -
@yri dazinsodo-cardpexyl i c aci d-t [ Arsé 4-1124-(p4UBro-
f1uoro- ben Jcl], i.soxatpl- 3-yd)-nj Ldin: 21 -yl] |-
et hy YRR H‘é&"%ﬂ%‘@rﬁa&‘é 536. 6 ﬁ%"ﬁg @E&"%l% 1
4-1?(@42( Eﬁhonﬁ- benzo| [ (1.]] PiposdiroylBeipyl;- -
pi pe hyI} cycl Kﬁkﬁ@h&g (coul d be
obtaﬁﬁgaﬂgmo¥ 01% FV'F1 uor baeevi ¢ 320|d salt) and 583.2
6- Mopipkodin -l - e;HYl}pyri dazi ne- 3- CEflBeRRpIeLie aﬁé pait) et ar
prepar e BY) subshidut i on of Chl o101 dSbkyBidnYEphSineg
Nbraﬁ%ﬁ]egx) Hﬁ ég Di onne a% 45C d| r|ng 16 hours
537;5 WO 2009/013212PCT EP2008 @@9@@6 57 - Ex.
Systematic nane MW Start{ing material s MV f ound
30 | Benzo|l,3|dioxole-5- Trans 4-{2-[4-{5-Fluoro-

carboxylic acid trans (4-{2- benzo|d]jisoxazol-3-v1)-

[4-(5-flucro- piperidin-1-yl}-ethyl}-

bénz?[?l] isoxazol3-y1)- 4935 CYC_IOheXYlm.m . 494.4

piperidin-1-yl]-ethyl}- (trifluoroacetic acid salt) and

cyclohexyl}-amide Benzo[1,3]dioxole-5-

carboxylic acid

Example 32

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

methoxy-propionamide

intermediate D

1-[4-{2 4-Dyichloro-benzoyl)-piveridin- I -vi]-ethanone

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

dichlorobenzene (200 mmol). To this suspension 8¢ 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 vellow/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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( M+H) + 4D 2- Mor phol i n-4-yl -
pyri m di ne-5-carboxylic acidtrans(4-{2-[4-(6-
quoro benzo [d]isoxazol - 3-yl1) -piperidin-l-yl1-

61}521FYC| ohexyl) -amide 536.6 Trans 4-12-pcymp2008/059356

uoro- benzo [d] isoxazol-3-y1l)-
plper|d|n 1-yl1- ethyllcydohe%Vlanine (coul d be
obtaln the trifluoroac aci d | t d
P BrIGT Ry eel Hs LB%  iee 5y i the product as

&ﬁﬁﬁﬂgkﬁjp$(ayatbmhj@J*ﬁS? 7 5 3-Fluoro-N-trans(4-12-
[4- (6-fluoro- benzo [d]isoxazol -3-yl)-
piperidin-l-yl] -ethyll- cydohexyl)-4-
or-phgl DiakldrosbheryBnlz Bivhrgtro65AinG | -hretingd! -dipdi@din-1-yl) -ethanone
[ 4- (6-Fl uor obenzol dl i soxazol -3-y1)- piperidin-|-yll
-ethyl |l cycl ohexyl am ne (coul d be obtained as the
t-£4-t2,4+Bricbige thenzaa b pipgadin-) yaneth@omk (f g- W-mmol) was solved in
ﬁﬁ%&sl‘ lyb Birg- %ﬁ'yaﬁﬁﬂé&&& a3 74 m PR RA Q&Heﬁ)folldugalbyN N-

yS|s 0 % éster comercial avail l ble%
%gprspﬂ ethyDiisg )-8 il n 62 mmal } apdsherepctionauas selfuxgbiog 00°C for

PENZ ur S 18 AX 8% RbicAed dompl PhdREsFitkh fadiod Watelii¥dlied and and the

| oh - -
sgﬁ,}%@g u[eag pxt;agg gl;rg{:n Ugl%,gr? d?c:higrrgrﬂgthgnel%he Lombme (l)rlézgnrlco layers

Wirp eiﬁéﬂéﬁ Rrith-Waldraati byiht, Qlyiet ofe nydgassinie silfaed) fitlerd@ and evaporated.

-%bt 3 (ﬁ'fscﬁ%gg%lflfr fdl@%g%fqg tglélc’c:l 2 aﬁ%’ on 31}123, gepw*lté hexane : ethyl

208/ QiB2 D2PGT £iEP200 8/ D593 bbthe product as a white solid and 1.12 g of the
starting material that was recovered. MS (m/e): 315.1 (M+H").

1-i4-(6-Chloro-benzol dlisoxazol-3-vl}-piperidin- 1-vl]-ethanone

1-(4-{(2,4-Dichloro-phenyl}-[(E) —hydroxﬁm'mo] -methyl}-piperidin-1-yl)-ethanone
{2.15g, 7 mmol)} was solved in THF (34mL) and potassium tert-butoxide was added
{0.844g, 7.5 mmol) . The mixture was stirred for 2 hours until TLC indicated the end of
the reaction. The solvent was removed and the mixture purified by flash-cromatography
on silica gel with hexane : ethyl acetate (1:0 to 0:1). The combined producted fractions
were evaporated under reduced pressure to yield 1.45 g of a colourless oil (75%). MS

(m/e): 279.1 (M+H").

6-Chloro-3-piperidin-4-vl-benzo{d}isoxazole hydrochioride

1-[4-(6-Chloro-benzo[d}isoxazol-3-yl)-piperidin-1-yl}-ethanone (1.45g, 5.3 mmol} was
diluted with an agueous solution of HCl 6N (13.8 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 a light
brown solid (93%). MS (m/e): 236.9 (M+H").
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- 58 - Ex. Systematic name MV Starting materials MV
f ound ( MtH) + 7 2-Benzo [1, 3] di oxol-5-yl -
N-trans(4-124446- fluoro-benzo [d] isoxazol -

woskiAbperidin- 1 -yll - ethyl} -cycl ohexyp¢r/ep2e08/0593s6

acetam de .507.6 Trans 4-12- [4- (6-Fluo ro- benzo
[d]i soxazol 3-yl)- piperidinY-yl] -ethyl} -
C}\EC| oSexgl am ne (could be obtained as the

acetic acid salt) and 3,4- (nethyl enedi oxy)
Thenyil @cjat (baCAerocben @@ ddis@abbli @ gipeddifi - vl[ 4thyl}-Gelohexvl)-
Fl.uor.o- henzo i soxazol - 3-yl)-piperidin- | -yll
carbafiiic Kﬂé - l(elter ) -4- nmethoxy-benzanm de 479.6
Trans 4-12- [4- (6-Fluoro- benzo [el] isorazol-3-yl)-

YRSk e 5 LT Ty

uor oacet | acl
mpqmi]méw-bgm@bjl]@omky hydmpcBlogide (0.942 g, 4 mmol), trans-{4-(2-Oxo-

ethyl}-cyclohexyl |-carbamic acid tert-butyl ester (1.06 g, 4 mmol) and sodium
triacetoxyborohydride ( 1.51g, 7 mmol) in 1, 2 dichloroethane (9.8mL) The product
fractions were concentrated to give 1.2 g (2.6 mmol, 64.3% yleld) of a light brown solid.
MS (m/e): 462.4 (M+FT" )

Intermediate F
Trans 4-{2-14-{6-Chloro-benzo| dlisoxazol-3-vl) -piperidin-1-yl1-ethvli-cyclohexvlamine

{could be obtained as the trifluoroacetic acid salt)

Prepared as described for example 1 from Trans (4-{2-[4-(6-Chloro-benzoid|isoxazol-3-
yl)-piperidin-1-y1]-ethyl}-cyclohexyl)-carbamic acid tert-butyl ester and trifluoroacetic
acid at 0°C. The product was obtained as a light yellow solid (0.197g, 52%}). MS (m/e):
362.4 (M+H").

N-trans (4-{2-74-( 6-Chiord—benzo [dlisoxazol-3-v1)-piveridin-1-vll-ethvl}-cvclohexyl)-3-

methoxv-propionamide

Prepared as described for example 2 from 3-methoxy-propionic acid , 2-(1H-
benzotriazol-1-y1}-1,1,3,3-tetramethyl uronium tetrafluoroborate , N-
ethyldiisopropylamine and Trans 4-{2-[4-(6-Chloro-benzo|d]isoxazol-3-yl)-piperidin-
1-yi]-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): 443. 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 hercinbefore (see Table 3).



~4-tert-Butoxy-N-trans (4- {2-
d] isoxazol -3-y1l)- piperidin-|I
cydohexyl) -benzam de 521.7 Tr

wdPRiwA 1] | soxazol -3-y1)- pip eridin-1 -yl] pet/Bidobsiososss
cydohexyl am ne (could be obtained as the
trifluoroacetic acid salt) a

[4- ( 6-fluoro- benzo |

-yl] -ethyl}-

ans 4-12- [4-(6-Fl uoro-

“4- tert-Butoxybenzoic
acid 522.7 10 4-Chloro-N -trans(4-12- [4- (6-fluoro-

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

Tapitahexyl )

ro-

benzo [d] isoxazol-3-yl)-

-benzam de 484.01 Trans 4-12- [4- (6-Fluo

pi peridin-1-yl] -ethyl}
- cycl ohexyl am ne (coul d be obtained as the

ExJ { buenhoaicetme aci d salit Méhd Sartihgntateghlsor obenzoi ¢ MW
E&ij 484.4 WD 2009/ 013212PCT/|EP2008/ 059356 - 59 - found
.| Systematic nane nw Starting materials MV
f oupd ( M+H) + (M+H)+
33 | N-trans-(4-{2-[4-(6-Chloro- | 487.9 | Trans 4-{2-[4-(6-Chloro- 488.1
benzo[d}isoxazol-3-v1)- benzo[d]isoxazol-3-yl)-
piperidin-1-yl}-ethyl}- piperidin- 1 -y1]-ethyl}-
cyclohexyl)-3,3,3-trifluoro-2- cyclohexylamine (triftuoro-
| hydroxy-propionamide acetic acid salt) and 3,3,3-
trifluoro-2-hydroxy- propionic
acid (commercially available)
34 | N-trans (4-{2-[4-(6-Chloro- | 488.0 | Trans 4-{2-[4-(6-Chloro- 4883
34A | benzo|d]isoxazol-3-yl)- | benzo [d}isoxazol-3-yl)-
34B | piperidin-1-yl}-ethyl}- ‘piperidin-1-yl]-ethyl}-
cvclohexyl)-2-(tetrahydro- cyclohexylamine (trifluoro-
pyran-2-yl)-acetamide acetic acid salt) and 2-
(tetrahydro-pyran-2-yl)-acetic
acid (commeréially available)
Note : Chiral separation yields
both enantiomers.
34A | N-trans (4-{2-[4-(6-Chloro- | 488.0 | Separation of racemic mixture 488.4
benzo|d}isoxazol-3-y1)- by chiral column
piperidin-1-yl]-ethyl}-
cyclohexyl)-2-(R)-
tetrahydro-pyran-2-yi-
acetamide




. 11.4- ( 1,1-D oxo-1, 6- thionorpholin-4- yl) N- trans
(4424446-f| uoro- benzo [d]isoxazol -3-y1l)- piperidin-1
-yl] -ethyl} - cycl ohexyl)-benzarni de 582 .74 Trans

wofz0dde1311446- Fl uoro- benzo | d] i s0xazol - 3- y 1PETEP2008/059356

pipericlin-1-yl] -ethyl} %I ohexyl anm ne (coul d be
obtal ned as the trifl uoroacetq ¢ acid salt) and 4 (
1 1. t hio olin-4 v1) anzo

R T L e s 0T A (e A Bt am g ey motore | 498
| SOXBamabtd] Begaia»l 3-ghyperi di n- 1- ylby chireltdotnn :

-cycl ohexyl)) rpholli n-4-yl - isonicotinam de
535| B8 #X 's Yille HD [ 446-|FI uorog- benzo [d]
i soxegz:biheﬁd)ya)(S}r pi per| din-1-yl] -ethyl}

cyc 'H%h‘}’ ?t,,g@ pul d be obtained as the

trit ﬁm'uoroda{i:l I'c acl d salit) and 2-nor pholi n-4-

yl - | aehingdt i ni c acid 536.5 13 IN-t rans(4-124446-

Fi uaro benzo [d]isoxazol- 3-yl) -piperidin-1-yl] -
et h -cycl ohexyl)-2- nethoxy-isonicotinande 480 6

ol ipA4do@hiooo-| PénlZo rapy 4tk ooy 1) | 5165
Pi PERh [ oMbl - ﬁt)hyl} - cycl akaxydasixasml Gooul d be |
obt ai ned_ as tF {lfluoroacetlc aci d

al t d
2- mePRERPSoHi €Btle aci d 481. 4 PRETIER iﬁ#s%thﬁ;}24446-
Pl uoeRidhenz o2 [igths (so0xazol - 3- yldyciohm@bmmh (eifluory-11-

ethyl} -cycl ohexyl)-4- pip erild

532 ‘7)‘"‘11‘%?\;‘9%9“5%51 446- Fl uor o- 3638“6 ac}’d[ &Ffandafinans

i soxazeimide y1) - pi peri din- 1- y1|IMetblybjclohexyl)-acetic
cycl ohexyl am ne (coul d be obt aj )
trifluoroacetic acid salt) and A}%dﬁp?% egl%%o-mMﬁhYM
-yl benzoic acid 533.3 WO hYdIOXYPheﬂYl acetate and
2009/ 013212PCT/ 102008/ 059356 -| Q{icel-mineWSHETRE | C
name MV Starting materials MV

MeQOH and paosterior
methylation with NaH, Mel
and ester hydrolysis with
LiOH)

36 | N-trans (4-12-[4-(6-Chloro- 544.1 | Trans 4-{2-i4-(6-Chloro- 544.0
benzo[dlisoxazol-3-yl)- benzo[d}isoxazol-3-v1}-
piperidin-1-ylj-ethyl}- piperidin-I-yl]-ethyt}-
cyclohexyl)-2-(1,4-dioxa- cvclohexylamine (trifluoro-
spiro[4.5]dec-8-yl)- acetic acid salt} and (1,4-
acetamide Dioxa-spiro[4.5]dec-8-yl)-

acetic acid ( prepared by
hydrolysis of the ethyl ester

commercially availabie)




f ound
benzo[ 1, 4] di oxi ne- 2-
[4-(6-fluoro-

(M+H) +
benzo [d]

15

i soxaz

2, 3- Di hydr o-

carboxylic acid trans (4- {2-

ol -3-y1) -

wcpio@ﬁéﬂsﬁlzn 1-yll-ethyll- cyclohexyl)-am de S59&t/@pAoaessse

[ 4- (6-Fl uoro-

benzo[ d] i soxazol -
plper|d|n 1-yl1- ethyllcyclohé&&

3-y1)-
'l'am ne (could be
If\

and

Chloro-benzo[d}isoxazol-3-
yl)-piperidin-1-yi]-ethyl}-
cyclohexyl)-3-hydroxy-
butyramide

benzo[d]isoxazol-3-vi)-
piperidin-i-yl}-ethyl}-
cyclohexylamine {trifluoro-
acetic acid salt) and (R}- 3-
hydroxy-butyric acid

73] B r Gpénsd o[ di 3% hel TRt boky 19 EMREY d 478.1

508 Baﬁﬁkﬂhbﬁﬁﬁﬁ£4H124446 FIudkﬂmﬂdhﬂﬁmi&&3ﬂ30xazol-

3-y1 et hyl I-cycl oh (3-

net h %Pe % GFM) clet ani depl %’fﬁ%?'ﬁxansﬁi- 12

[ 4- Gﬂﬁﬂwmﬂb§3bhmmﬁmkﬁ] i sor azjody<l@hgxylamine (trifluoro-

pi pe ] -ethyl | cycl ohexy. e §H$§pe

obta?kgﬂﬂl %%e trlfluoroacetlékgg%g &ﬁf

(3- Met hyl pyrazol - 1-y1) -lacet i c| digiethozpgrepiaimc acid (

N-trans(4-12-14-(6- Fluoro-bengz e;g&ﬂhﬁgﬁﬁg < of the

3-yl)-piperidin-l-yl]-‘ethyll-ggbéohex 1) .%

pyrrol -1-yl -benzam de 514. 6 Tr [fSmacrqal Tvéﬂ‘tt%eIPFtﬁéﬁlr 0-

benzo 4]i soxazol -3-yl)- ester)

pi peridin-I-yll-ethyljcyclohexylam ne (could be

obt ained as the trifluorjpacetic acid salt) and

BspY N-@hmsl-yjbHenzatioact |[d 4345, Ol'rans 4-{2-[4-(6-Chloro- 474.1
benzo[d]isoxazol-3-vl)- benzo[djisoxazol-3-yl)-

- piperidin-1-vlj-ethyl}- piperidin-1-ylj-ethyi}-
cyclohexyl)-2-(tetrahydro- cyclohexylamine (trifluoro-
furan-2-yl}-acetamide acetic acid salt) and 2-

(tetrahydro-furan-2-vl)-acetic
acid (prepared by hydrolysis of |.
the commercial availabie
methyl ester)
3% | {R)-N-trans (4-{2-[4-(6- 448.0 | Trans 4-{2-{4-(6-Chloro- 448.1




18 1- Hydroxy- cycl opropanecarboxylic

acidtrans(4-{2-[4-(6- fluoro-benzo[d]isoxazol -

3-yl)-piperidin-|-yll- _
wo dadizan12- [4-(6-Fluoro- benzo [d] isoxazopcBx¥ibsessss

pi peridin-1-yl]

—ethyl} -

et hyl }-cycl ohexyl )-am de 429.5

cycl ohexyl am ne (coul d

obt ai ned as the trifl uoroacetilc acid salt) and

be

benzo[d]isoxazol-3-y1)-
piperidin-1-yl}-ethyl}-
cyclohexyl)-2-((15,35)-3-
methoxy-cyclopentyl)-

acetamide

benzo[d}isoxazol-3-y1)-
piperidin-1-yl]-ethyl}-
cyclohexylamine (trifluoro-
acetic acid salt) and ((15,35}-3-
Methoxy-cyclopentyl)-acetic
acid potassium salt (prepared
by KO'SiMe; conversion of
methyl ester to the anhydrous
acid of the corresponding
methyl ester synthesized
following Helvetica Chimica
Acta, Vol 75, 1992, 1945-1950)

1- Hvdr oxvcvel apropanecatboxylic acid 430 3 WD
H090TAE e EPSABPO50388Y - 610 B Usifstbifetic | 040
namg biAb ftjabtazolg3-Bt eri al s MV benzd[dlisukazol-3-yl)-
E¥t;5%%6@8Hé%2§%ggydobutanecarb%?VFP%iﬁﬂ'ﬂhﬂ}
aci deycdostAr§ 2y 451-6- cyclohexylamine {trifluoro-
dimethyl-[1,3]dioxolan-4- acetic acid salt) and —{48) -2,2-
yl)-acetamide ' dimethyl-[I,B]dioxolan—tl—yl)- |
| acetic acid potaSSiﬁm satt
{prepared by KO'SiMe;
conversion of methyl ester to
the anhydrous acid salt
following Tet. Letters, 25(51),
1984, 583 1—5834_)
41 | N-trans (4-{2-]4-(6-Chloro- 502.1 | Trans 4-{2-[4-(6-Chloro- 202.1




fluoro-benzo [d] isoxazol- 3-yl)-pipericlin-1-yll -
ethyl) -cycl ohexyl)-am de 495.6 Trans 4-12-
[4-(6-Fluoro- benzo [d] isoxazol-3-yl) - piperidin-1
wo Mhdoebhyl } - cycl ohexyl am ne (coul d be obbai/aemosasoiss
the trifluoroace c acid salt)_and 1-
Trlfluoronethylcyclobutanecar%%xyl|c acid 496.1 20

3, ? Trifluoro-N-trans (4-12- [4-(6-fluoro- benzo
%@Pﬁ?@%&azol-B-yl)- piperidin-1-yll -ethyl} -
S \tEne e 3 [4) t6-Qlilopi-barani dlBoxtE6l- B viFpipesidin- 1-2}H -ethvli-cyclohexyl)-2-

4- ( 6- Fl yor benz i.soxazol -3-yl)- piperidin- 1
'é%¥%£1%¥$§¥¥%§é¥gﬁg¥%ﬁ§ﬁ%ﬁ%¥%couId be obtained as the
trifluoroacetic acid salt) and 3,3,3-Trifluoro

) -a 2.3, 5- Di met hoxy-
S -(6-fl uoro- benzo
[d]iszazol 3- yl) plper|d|n l-yl] -ethyl} -
]ﬁlﬁgﬂg@“ﬁ’yiréd’tﬁ@ﬂ(ﬁ miqd ecyégl"f’exgn -Eﬁ(ﬁ'l}sméimlz% Ie[’léla:feﬁfl G Byl

behzo [di |1 soxazol-3-yl)- piperidin- I- thyl™"
lg}g;ﬂxgh@)@)‘yl]xeém N@Mg&ﬂgpﬁ'dg}g 1) g:ted:irﬁ@éurgéiq(:ﬁged on Iournal of Organic
EHdnhibihor0@0 B LGS, 8Li4dessal t) and 243, 5- :
D net hoxy- phenyl) -acetic acid 524.3 22
10 4-.(2,6-Di methyl - norpholin-4-ye-N-trans (4-12-
- Bctbrd | ueedyl-belvhexahdhd soi cazol -3-y1)- pip eridin-1
-yl |l -ethyl}- cydohexyl)-benzam de 562.7 Trans 4-12-
[4-(6-Fluoro- benzo [di isoxazol-3-yl)-
Pricpeed ftom-réacyitd ob§-Ddthdyict-dlesx ypieni4ie d¢@otl-d (bb7g 68 mmol),

SRS EE RrRly I 7 bmsitR SROAL AT Bkt ) Blfrfurag
15 (26091043202 Pmrp@azm@/o(om% o-mgthylatefii -8y piracprmpound
famedw tga%édtwm%ﬁ/@f{b@l 1%.3’%) in acetone to obtain (9.48g, 97.6%) of the

desired 4-Methoxy-4-methyl-cyclohexanone as an oil.

{4-Methoxv-4 methvl-cyclohexylidene)~acetic acid methvl ester

20
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-methyi-
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

25 dichloromethane (7.71g, 69%).

{ 4-cis/trans -Methoxv-4-methyl-cyclohexyl) acetic acid methvl ester

Prepared from (4-Methoxy-4 methyi-cyclohexexylidene)—acetic acid methyl ester ( 7g, 35
30  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|dlisoxazol-3-vl)-piperidin-1-vl] -ethvl}-cvclohexyl}-2-

(4-cis,trans-methoxy-4-methvi-cyclohexyl}-acetamide

35
(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



f ound (MH) + 23 Benz [ 1, 3] di oxol e-5-
carboxylic acid trans (4- {2-14-(6-fluoro- benzo [d]

i soxazol -3-y1)- piperidin-I-yl] -ethyl} ’
woeNedabAxyl ) - am de 498.6 Trans 4-12-[ 4- ( 6- Fl ROI/mDP2008/059356
benzo [ cl] isoxazol -3-y1)- ,

pi peridin-I-yl1- ethyllcyclohé?ylan1ne (coul d be

e s e T
KIO'SMe;40.3073, Zmnml)tr@dzsmrdlﬂwﬂa&mﬁmﬁdmélommstbwmemlg t
fgﬁ%&ﬁ%gte cﬁtek?&%{r Er)qu@&t gﬁ%iﬁ' 5851 aﬂlglséivgnt whs evaporated and the

‘ oro enzé 3-ver n vll-ethyl cl ohexvl
@eaihak salt cvaaeql‘ctdtoelrEME &2 wil) end éqact%aSAdeﬁﬁfsble@u fg eggmple 32, with

5 grafw.s' 41@1 P65 &ﬂropd-[e%bgd %ﬁ&oﬂaﬁl‘)q&ﬁbﬁdﬁpﬁﬂ oe!ﬂeyl}( &cBh@xylamine

trans-

) 6 E% -cydo exyl thl
| Cenniicsc A00 G0 &9 00t 100 o BB L 1) o133 tetrametil
dﬂhﬁfﬂ%&hﬁl&o@ra&al@ 62:0g, 16nBDjd (dsaoeﬁﬂyshamt)%f (0. 64

5 nnDI) i n di chl or oet hane
Ao progyAmsG: Pt SthiPe P oSt T/ SBb A,
tri acet oxyborohydride (1.9 g, 9 nmmmol) was added

| o J nd the resulting solution was stirred for 12
10 ﬁ%ﬁﬁéﬁ%ﬁ&il the TLC indicated 15 conpletion of the

h cm

A 'nﬁ éhfonatography on
BN O (1- O 1). The

product fractlons were concentrated to give 2.3 g

%ﬁcfﬂem%seég%ﬁ%ﬁ%gd%%ﬁ alnt@oé‘%{jrré .atagpgli%%@ ogthelg@ and trans

15  mixture of N-trans (4-{2-[4-(6-Chloro-benzo[d 1soxa,zol-3—y])-piperidin—l«yl]—ethyl}—
cydohexyl)-2—(4—methoxy—4—methyl—cydohexyl)—acetamide. MS (m/e): 530.0 (M+H").

Example 42B
N-trans {4-{2-[4-(6-Chloro-benzo|dlisoxazol-3-vl}-piperidin-1-yl]-ethyl}-cyclohexyl)-2-

20 (4-cis-methexy-4-methyl-cyclohexvl)-acetamide

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

25  (M+H").

Example 43
N-trans {4-{2-[4-( &Chloro—benzo[d]isoxazoi—i‘»—vl)-piperid;‘n—1-Vl] -ethvll-cvclohexyl)-3-

methoxy-butyramide
30 .

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 (trifiuoro
acetic acid salt) in DMEF for 4-12 hours at room temperature. MS (m/e): 462.3 (M+H".



10

15

20

S )
w

30

Trans 4-12- [44 5-Fluoro:-b enzo d]
i soxazol -3-vl)-piperidin- 1
-yl'l -ethyl | -cvdohexyl an ne; conmpound w th

o-acetic acid WO . P2008/059356

Wdfc? S et Epag0s/ 056356 - 63 - 2.3 g ("5 mml)

of trans (4-12-[4-(5-Fl uoro-ténzo [d]
i soxazol -3-y1l)-piperidin- 1-yl1l-

cl ohexyl)-carbamc acid tert-butyl ester is
(RN edns a-di qf{h‘lﬂﬂcﬁ@tﬁtﬁﬁﬁ dGdbatql-3anHpipetidinuoyidatelli ¢
ac| added 0C (10.7 nL, 46rnrnol) and the
G¥elo] —4-HIEROAY, oom t enper at ure over ni ght .
NaHCCB is slowy added until pH 9 and the m xture 5

3 tinmes with.dichloroneth d.eth
S T e S T P T
fciﬁoﬁmmﬂzo[d:u@@%oleﬁ -yl puleritie- wuhedna}hwmnwsmmoxy-

.t hout  puri ficati s he next ste M5 (me
%%%e%d%wﬁﬁdkya-%kiﬁﬁ¥$§% (4- 12 ?4 ?85 Flugro %enzo
[dl isoxazol-3-yl)-piperidin- | -yll-ethyl

E&X%?%@ﬁ%V1) 10 acetam de Prepared as descri bed on

fron1Trans
) b 2 'D_E‘,'in—l 1-€th 1-

jMgliyog;gg,g,ﬂd,hge{-ylI”-ethyl} cyclohexylan1ne in
di chioromet hane with triethyl am ne and
acetylchloride. M5 (me): 388.3 (MrH+). 15 Exanple 25

OblRA ﬁoﬁﬂseﬂa?&amtrﬂusu(éa FlitdDE DR NArafpdk AD) of N-trans (4-{2-[4-(6-
|soxa

Chloro- é@mﬁa 18@%@%@%156“&1“@ It aelehgrl s medin e
Mxai/ephensohe gl d (0 153 g, 0.74 mmol),

2- (1H benzotriazol -1-y1)-1,1, 3,3- tetranethyl uronium

tetrafl uoroborate (0.026 g, 0.69 mmol) and (0.350 ni,

Eg@ﬁl_ipol) of N—ethyldllsopropylan1ne wer e stlrred

a ez enyng pil greercy ighacetdamgle| - et hyl | cycl ohexyl amin
e (tr|fluoro acetlc aC|d salt) ( 0.300 g, 0.69 mmol)
was added The n1xture 25 was stirred for 12 hours at

: i XEEHEBE was concentrated to

dryness and t he reS|due was taken up on net hanol and
urified with chromatography el uti Wi t

B a6 Wecapsonietiagol)Ze, 1 nggﬁa%ﬂalﬁ%bdaﬂéa@m

sﬁﬁ‘Bﬁdo@th%lcV@ [\/ﬁedﬁ:‘{rﬁpghé}hﬁ undsn, g3eslesrd 256 SsSteByihed using

Py 5t Sy LG Ko, b5l B s

Btk btioienzeoM (Gopazate 1381 (ny$ musol defltke dBired compound. MS
Gﬁ}ﬂgﬁ%égégﬂgﬂnan1de 35 Prepared as described on

PET i‘ng 3-net hoxy-propionic acid and ),

2- (1Hbenzotr|a7ol 1-yl)- 1 1, 3,3-tetranet hyl uroni um

ethyldllsopropylan1ne in DNF and Trans 4-12-
t{%f??)%? cﬁﬁﬁﬁ:&[ﬂ&ﬂe %%&ﬁ%e@byééﬁm%rnﬁ%lhqétﬂciﬁﬂe‘tﬂyl 1,4-
- e

exyl am ne (tr| | uor caceti c aci

digxs Ml C’@szesleé P 2t LSBT 10, 165 T m3obA acetone
gﬁn{mf ﬁ)mﬁ&%%&%é&aﬂ théprgaadmlae eqci Wit Rischibraméthane

Fl uor o-.benzo d zol eridi,n 1
Fie 4rige PR S H R s SO‘V?S?‘E&&P%&‘I dgtfofftfhan and
ﬁiﬁﬁ@ Lhibadhiefirepanphgy geparsd Bg adding n-BuLi ( 3,54 mL, 6 mmol) 0

SeRESF b RR0RD CoS B B g o

tetrafl uoroborate, N ethyldllsopropylanlne in DVF
and Trans 4-12- [4-(5-Fl uoro-benzo[d]isoxazol-3-yl)-
pi peridin-1-yl]-ethylf-cycl ohexyl am ne
(trifluoroacetic acid salt). The mixture was stirred
for 12 hours at roomtenperature. The m xture was
concentrated to dryness and the residue was taken up



Starting materials MV f ound (MH) 28 -
4- (2, 6-D net hyl -norpholin- 4-yl)-N-trans (4-{2-[4-(5-
fluoro-benzo [ d] isoxazol -

Woyzl,gg,‘gkﬂgrl din-1-yll-ethyll - cycl oheryl) - bepzpabdesiososse
62.7 Trans 4-{2- [4-(5-Fl uoragbenzo [d]

| soxazol 3- y1) pi peri di n-1 -y7fI et hyl f cycl ohexyl am ne

S Miarg 5 DA £ o PERS bR JR0S B Rt epdene)-

asy@daermhetaylrem( O BLea2 ¥ inrgoliveis {indd) SLW M+ Hund

{4-Methoxymethyl-cyclohexyl)-acetic acid methvl ester

Prepared from (4-Methoxymethyl-cyclohexylidene)-acetic acid methyl ester ( 0.550g, 3
mol} by hydrogenation using Pd/C (10%) (0.295g, 0.3 mmol) in ethylacetate ( 15

mL}.1/3 cis/ trans mixture.

10 N-trans-{4-{2-[4-(6-Chloro-benzo|dlisoxazol-3-yl}-piperidin-1-vl]-ethvl}-cvclohexyl }-2-

trans (4-methoxymethvli-cyclohexyl)-acetamide

Prepared from KO'SiMe; and (4-Methoxymetiyl-cyclohexyl)-acetic acid methyl ester to
its potassium salt as described on example 42 and reaction of the salt with Trans 4-{2-{4-
15 (6-Chloro-benzo|d]isoxazol-3-yl}-piperidin-1-yl}-ethyl}-cyclohexylamine (trifluore -
acetic acid salt) , 2-(1H-benzotriazol-1-yi}-1,1,3,3-tetramethyl uronium tetrafluoroborate
and N-ethyldiisopropylamine for 12 hours at room temperature. Addition of ether and
filtration yields the major trans isomer as a white solid. MS (m/e): 530.2 (M-+H"). .

20 Example 45 :
N-trans (4-{2-[4-(6-Chloro-benzo{dlisoxazol-3-yl)-piperidin-1-yl|-ethyl}-cyclohexyl)-2-

{4-hydroxv-4-methvl-cyciohexvl)-acetamide

{4-Oxo-cvclohexvl)-acetic acid

25 .
Prepared from LiOH hydrolysis of (4-Oxo-Cyclohexyl)-acetic acid methyl ester
(commercially available).
{4-Hvdroxy-4-methvl-cvcdlohexyl}-acetic acid

30

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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( MtHr 29 4-( 1,1 -Di oxo-1,6,4-
t hi onor pholin-4-y1)-N trans -(4-12-[4-(5-fl uoro-
benzo [d]isoxazol -3-yl)- pip eridin -1 -yl] -ethyl}-

wwesOAexy!l ) - benzam de 582.7 Trans 4-12- [ 4- pbr/kbio0di6bo3ss

benzo [d]i soxazol - 3-y1)- plperldln l-yll -ethyl} -
cydohexyl am ne (trlfluoroaceTZc acid salt) and

ATIS T & 1-Dineridin-
g @gﬁ:@@Iﬁmﬂbbaﬂﬂﬁkﬂm)m&ama&ol-3 yl) plperldln- 1

-yl] -ethyl} - cycl ohexyl)-am de 493.5 Trans 4-12-
[ 4-(5-Fl uorobenzo [d] isoxazol -3-yl) -
hiepﬂﬁdl aisi dtscl'ibydforekhyplle 69 dtah &4 Ylydmong-methyl-cyclohexyl)-acetic acid

5-
L P RRER G REbEn SRl IO, RS RRbnaL S SHRN S D
(Y@Lomtyéﬁmonb@ﬂﬂ@pmdmt@@xms@nlsﬂbﬁ fopidridrhiogrsrit Togn fflemperature.

H%b srey@ehgxyvl) - 3- nmedam de 5 Internediate D 1-
?S 4-Di chn- 1- - et hanone Al um ni um chl oride (11,
24g, 84 mmol) is added portionwi se to 23 niL of 10

elatiospbenzene (200 nmol ) To this suspension 8g of
onloecotgyl .Ml :

ﬁkmhﬁ@g1tenperature and then at QOC for 4 hours untll
TLC 1 ndi cated conpl etion-of the reaction that changed
froma yell ow orange sol ution changed into dark
Prepitgd ad ediibeé ah ieﬁ@npie Witoat Twvas4-dtkedb-ahbbré-benzoidlisoxazol-3-

ﬁ?—!}g?ﬁeg%n@qi gﬁlé/ - hr eegmh g raé\égc re]LCIdls%l el_Irl d1chlor%methane
wils teiethylhinimewat! @rceahtﬂolmde ngS (e etD4oM@f+HifEgnesi um

sulfate, filtered and evaporated. The crude product

was purlfled by fl ash-chromat ography WO

Po@oa473212PCT/ EP2008/ 059356

Ethanesulfonic acid {4-trans {2- F4—(6—ﬂuoro—benzol dl1soxazol—3-v1}—biveridin~1—v1] -

ethyl}i-cyclohexvyl)-amide.

Trans 4-{2-[4~(6-Fluoro-benzo| d]isoxazol-3-y1)-piperidin- 1 -yl}-ethyl}-cyclohexylamine
{could be obtained as the triftuoroacetic acid salt) ( intermediate F , example 1) (0.038 g,
0.11 mmol) was solved in THF (0.6 mL) , ethanesulfonyl chloride was added followed by
triethylamine (0.018 mL, 0.13 mmol} and the selution 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,
499) 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-
yi}-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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reacti-on—was—refl uxed

19 mol ) was solved in ethano

(140 ni)

75mol ) was added fol |l owed by
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eWAEMIne CANET 8d.
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f?_ m@fl ﬁ%\%ﬁr uoroacetic
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GHPEET t Zbut oxi de was

520.3

}%é:ﬁ '6?‘?5 Urifslssg vé;tv
pur i
hexane tate
or ofts Db BEE L e
pr es sthylg-cydohexdl ¢- 1. 45
VS 279.1 (Mr1-1
erljﬁﬁﬁﬂxsyl benzo di

[ 4- ( beretmestlénigang® [ d)
- et hanone ( 1.45g, 5.3

aqueous sol ution of HC

m xture was 30 refiuxe

(1:0 to 0
e evapor g

85"

isoxazole
i soxazol -
nmol ) was

msramwﬁmm
Fh@d}bguﬁkﬂshmaobnatography

b mxture vvas stl rred
Q1)

3 ?"PI (6L l ure

bmzsid] usoaazg]eii -y t h

A B Raey Ry
c olpiptcadaminie (cquitbbg |

CabRifd 2SR 'tﬁﬂuomaceﬂc
hydr ochl e 1-

3—619%10@11“%&@?}??&’1 yl ]
beldetld Qdfowditchiodide

6N (13.8 nL, 16 nmmol) and the
1 over ni ght.

After cooling,

516.3

B820Mridihe- 8T 0ESnivAGd added and t hariasxtiarie- (eﬁﬂncaet ed.

A soluti OH was
unt i f aﬁ%ﬁ?%?%ﬁ R mi
acet atieofdiiseezbl-breb- .
fra(:tion we 1? ﬁjhed a
presgﬁ?% o Vierd 1. 14
(93C/a;ycldbﬁ:q(lhﬁm)de 236.9
Trans (4- 2-14- (6-Chl
i soxazol -3-yl)-piperid
-cy¢l ohexyl ) - carbamc
Prepared as descri bed

[d]i

added to
Kt ure was

g of ali
( MigAy

or o- benzo
iin- 1 - vyl
acid tert
flor

The conbin

nd evapora%ﬁ?dgggggﬁg ﬁﬂ%&ﬂe

i ntern
froma m xture 6-Chl oro-3- piper

o A REERR POy
@tbeaitimyl -yl ettylit e

ob@.med ap Hiedrifieaipadedc E
]acﬁlsJJlE ) and pyridine-3-

spiirnyl C}é@flé‘? 5

giiateoRdd exanpl e 1)
i di n-4-yl -benzo

soxazol e hydrochl oni dei 0. 942

g, 4 mol),

488.2

ra
tert-butyl ester (1.06
tri acet oxybor ohydri de

s 4-(2-0xXoet hyt ) - cycl ohexyl ]

g, 4 nmmo
( 1.51g,

7 mol )

-carbamc acid
) and sodi um
inl1, 2

di chl oroet hane (9.8nlL) The product fractions were

concentrated to give 1.2 g (2.6 mol,
0 M5B (nle):

a light browm solid. 1

64. 3% yi el d) of
462. 4 (Mr1-1).

Internmediate F Trans 4-42- 4-(6-Chloro-benzo [d

i soxazol -3- 1)- i

eridin-1- 1 -ethyl

-cycl ohexvl am ne

(coul d be obtained as the trifluoroacetic acid salt)
15 Prepared as described for exanple 1 from Trans

(4-12- [4-(6-Chl oro-be

nzo[ d]

i soxazol

- 3-

y1) - pi peridin-I-yl]-ethyfi-cyclohexyl)-carbam c acid

tert-butyl

ester and trifluoroacetic acid at 0OC. The

product was obtained as a light yellow solid (0.197g,

5209. NS (mle): 362.4

(MH¥) . 20

N- mans4-_ 2- 4-




30 9:1). The conbi ned producted fractions were
evapor at ed under reduced pressure to yield 0.022 g of
an off-white solid (0.05 nmml, 45%. M5 (me):

woAsasNEFr) . According to the procedure deseri/bedodiassss.
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the synthesis of exanple 32 f%rther derivatives have
been synt hesi zed from Trans gk 12-[4-(6-Chl oro-benzo

!d!|?0éazol 3-yl)-piperidin- 35
hyfi-cycl ohexyl am ne and the correspondlng
M.Gia6s-{4-¢D ek Chiald-berae Bl |isakdzel-3-g) - pitriaim ol | beghy

known on .the art ( e.g. hydrolysis of the
ng ester) or by nethods descri bed
herei nbefore (see Table 3). WD 2009/013212PC
M ERADDSMAI5 9386 xamplg 32 fhabirans3t-{2-[4y(&tdtrap ibenspaddsoxprol-3-y1)-

géké}‘ rig;l ”&%ﬁ¥ c?!lo‘he%%ﬂnm@ (‘mﬂufo%'&guc acid JaM" Hd ély’anoacetic acid

Withzist] 1t 2ethedages MS (m/@efi¥9d4 ﬁM*lHy)l] ethyl | -
cycl ohexyl)-3,3,3-trifluoro-2- hydroxy-propi onam de

i gjans 4-{2- [4- (6 Chl or o-
Benzoia! _ I 3 ‘1

g@n&nggh@¢m@@a 3, 3 3 trlfluoro 2- hydroxy proplonlc
acid (comercially avail able) 488.1 34 34A

Prepared in analogy to exarnple 40 from trans-4-{2-14-(6-chloro-benzo[d]isoxazol-3-yl)-

piperidin-1-yi}-ethyl}-cyclohexylamine (triftuoro-acetic acid salt) and 3-cyanopropionic
acid potassium salt (prepared by KO'SiMe; conversion of the methyl ester to the
anhydrous acid salt following Tett. Letters, 25(51), 1984, 5831-5834). MS (m/e): 443.2
(M+H™.

Example 53

N-trans-(4-{2-[4-(6-Chloro~benzo|dlisoxazol-3-vl)-piperidin-1-yli-ethyll-cvelohexyl)-2-

(R)-tetrahvdro-furan-2-yl-acetamide

Obtained from separation using a chiral column (chiraipak AD) of N-trans-(4-{2- [4-(6-
Chloro-benzo|d]isoxazol-3-yl)-piperidin-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-benzof dlisoxazo}-3-yl)-piperidin-1-vl]|-ethyli-cyclohexyl)-2-

cvclopropyl-acetamide

The title compound, MS: m/e = 444.3 (M+E"), was prepared in accordance with the
general method of example 32 from trans 4-{2-[4-(6-chloro-benzo |d]isoxazol-3-v1)-
piperidin-1-y1]-ethyli-cyclohexylamine (hydrochloric acid salt) and cyclopropylacetic

acid.
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34B N-trans (4-12- [4-(6-Chloro- benzo [d]-
i soxazol -3-yl)- piperidin-1-yll-ethyll-
cycl ohexyl)-2-(tetrahydro- pyran-2-yl)-acetam de

wiffflsdhans 4-12- [4-(6-Chloro- benzo [d] * PCT/EP20081059356

I soxazol - 3-y1)- piperidin-1- yI] -ethyl).
cydohexyl am ne (trlfluoroacetPc acid salt) and 2-
gtetﬁahydro pyran-2-yl)-acetic acid (comrercially
e) Note : Chiral separation yields both

RNAAE(DIEIS (6- 888+ 3 badhd | dVisbx 2053 -phieridint 1 {/B-dthilbtyaiohexyl)-2-
genzo d] i spxazol -3-yl)- piperidin-1-yl]

L exyl)-2-(R)-
t et rahydr o- pyran- 2-yl acet ani de 488. 0 Separati on of

Boe s sResntt sl urbas it Ty ittt Y rppdgage wit the

geﬁeﬂm&hbﬁeﬁxlamp&r&zkfm oafd}-i Oz dler®-henyo(d Isoxaz01~3~yi)

N e L S e R e RS e

racem c n1xture by chiral colum 488.4 35

Bxampies (4-12-[ 4- (6- Chl oro- benzo [cl]

NSOXR2817 Br Vﬁla",hlo% BEK Aot [Rotanbl-5- VI)QﬁlIS&id}in 1-V1 |-ethyl}-cyclohexyl)-2-

cyclohexyl -Z-trans (4- nethoxy-cycl ohexyl) -

RO\TE 2 A@Laider gns 4- 12- [4-(6-Chl oro- benzo [di

|soxazol 3-yl)- piperidin-1-yll -ethyl}

cyclohexylan1ne (trlfluoroacetl ?Cld salt), .and Tra
ORIy pEY: OBy 157 ABAE M dE ] o p BFaBidR Sf<pEance with

Métgmékal ﬁreﬂ{b)ﬂd:rf@xatﬂlble BY froacieina e 2 4nds-shioke berad (isaxsaol-3-y1}-

al oy i an teri L ation, Wi th Nai

NBFURd- Yé]sftg}d} P ‘“W%hfﬁeﬂq% 51%81*;)52“5’6 N-trans
foéthdzesulfehviabetichicic 0- benzo [ d] |soxazol 3-y1)-
pi peridin-l-yll-ethyll- cyclohexyl)-2-(1,4-dioxa-

[ e; .5] dec-8-yl)- acetam de 544.1 Trans 4-12-
%%ﬁ' Ioro- benzo [dl |soxazol 3-y1) -

eI { ap-ivo AT b riipertdin-1-yvH-ethvli-cyclohexvi}-2-

'-dQC|d salt) and (1,4- D oxa-spiro
- acetic acid ( prepared by
hydronS|s of the ethyl ester commercially avail abl e)

5441.01,3Y80.2009401321 2BE T BRPEAQ8/ 059356 -

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
THF 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-{4-12-[4-{6-Chloro-benzo| dlisoxazol-3-v1)-piperidin-1 -vi|-ethyli-

cvclohexvl)-2-[1.3]dioxan-2-vl-acetamide

[1,31Dioxan-2-yl-acetic acid methyl ester (130 mg, 0.81 mmol) (Step 1) was dissolved in 2
m! THF, I ml methanol and 1 ml water. Lithium hydroxide monohydrate (102 mg, 2.43
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- 70 - 37 N-trans-(4-12-[4-(6-Chloro- benzo [cl

~isoxazol -3-yl)- piperidin-l-yll -ethyl} -

cycl ohexyl ) - 3, 3- di met hoxy- propi onani de 478.0 Trans

wd0d®o3kd- (6- Chl oro- benzo [d]isoxazol - 3- yl)PCTIEPZOOSIOS%SG

piperidin-1-yll -ethyl} - cydohexyl am ne
(trlfluoroacetlc acid salt) a3, 3-

Y O S0 oD REERT ool ey a7y Sgipefeure

Thd srasific (oélveﬂnﬁwas[e‘lrapdrﬁe&:hlﬂld)ﬁ@ aqie®ng mixture was acidified with 2N HCI

EHCR A PR e
He?ldo 1?.'mns} -3yl 1 Ripefidin( By]ﬂ}q:ﬂql}ocydohexylamme (as a hydrochlonc acid
gil%b grlg]lqﬁ l@?ﬂé‘?&l) ?ﬁ}ﬁﬂn?bfe 32, Intermediat F) in I mj DMF was added, N,N-

0 exy am ne trlf uor oaceti c
}agqo@r(g)aleﬂ)yime QZDS 4.22 mmol and 2-(1H- benmtnazol 1-yD-1,1,3,3-

%Er%hémy&&ﬁuﬁ%égﬁ&rw&a@c 8HiTes) qun§ B9 R8I Wb added and

ydronS|s of the conmerci al avalla e nethyl ester)
r‘{aFé)lQNUﬁeé her Q(]QQL{rgat rgolpéemgyﬁptgfeo %ngm[nd]mcture was quenched

Wﬁl@%‘a@@rﬁ{ed:ﬁalrm - L AR aﬁkldréxﬂracyéd mt}ﬁﬁiﬂylbl}omethane The orgamc

{J%r%%t%?%);p%/alﬁ}%e_ hydr v %/ éqd]#lg%gg g}dgggé?pggﬂterg({ an, evaporated The
d&h@@pﬂodhcﬁ -whs yhﬂ]ﬁéelttlwlahic yabohexydpambneli(d gel {dichloromethane /

REIIOL- GhoB s LA U AT g

Nhﬁr(@]nmg(%%l).?ﬂi& 6 CRPGF BM+Béhzo [ d] isoxazol - 3-y1)
- piperidin-1-yl] -ethyl}- cyclohexyl)-2-((S)-2,2-
g1§4 [1, 3] dioxolan-4- y1l)- acetan1de 504.0 Trans
4 6 Chloro- benzo [d]lsoxazol.

Sohusal L‘)d@@grn CASm2, 2- dimethyl- (1L =

droxol an-4-yI)- "acetic acid potassiumsalt 504.0
(prepared by K& Silvle3 conversion of nmethyl ester to

'B%—%@%Eeﬁz@ d1RvkR8le hedrochigtider s,

The title compound can be prepared in accordance with literature described in the patent
WQO02066446 (Example 46 and 48) by using 5-chloro-2-fluorobenzaldehyde as starting

material,

Step 2: Trans-(4-12-[4-{5-Chloro-benzo|d]isoxazol-3-yl) -piperidin-1-vi]-ethvl}-

cvclohexyl)-carbamic acid tert-butvl ester

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-chioro-3-piperidin-4-
yl—benzo{d]isoxazole hydrochloride and trans- [4-(2-o0xo0-ethyl}-cyclohexyl]-carbamic
acid tert-butyl ester (Example 1, Intermediate C).

Step 2: Trans-4-{2-[4-(5-Chloro-benzoldlisoxazol-3-vl)-piperidin-1-vl] -ethyl}-

cyclohexvlamine hvdrochloride

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 HCl 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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41 N-trans (4-12- [4-(6-Chloro- benzo [d]
i soxazol -3-yl)- piperidin-l-yl]-ethyll-
cycl ohexyl) - 2- ((1S 3S) - 3- net hoxy-cycl opentyl) -

whed@nside 502. 1 Trans 4-12- [4-(6-Chl oro- beoeepioedessse

I soxazol - 3- yl) pi peridin-1-y1]-ethyllcydohexyl am ne
(trifluoroacetic aC|d salt) dra (( 1S, 35)-3-

BB SSEhA TS Aby pg e

thh éem&ydf@mwmlsdxbm dStgeqmltD éﬁﬁm&m@zﬁe(ﬁ\hyﬂ Jést er
synt hesi zed foll ow ng Hel veti ca Chlnlca 502.1

fdllsoxazoI-S v1) plperld{n: f-ethvll-cydohexyl) 2-
zﬁf@d MMaﬁecﬁfﬁirhikhmﬁMQb %ﬁ%ﬁbﬂs—@{lﬁ(@m ftoroSenzo[d]isoxazol-3-

53} B’QF fl 2511]4 %V 13{}%‘1}’@?{%@ n 8 S L‘fﬁ%g?rlggpdﬂba}éd trans-

(aCIﬁEtabX}XAtyfch)hBﬁl h:}detxct adidpermsium mlﬂ’{grepmred Kepmethyl 4-

ROk PSSR SO A oo

MMBHQWI dxdipt KYBiMychorresiemoftbe Petpbesed tf thopnhydrous acid

- J(aﬁ&f?'“%s gitt %a}%%‘ié 'EXJNa?: ?Sg s Wa 5)25 %g@%%gll%vﬂﬂ

-and Me4NBr (17 mol) in tetrahydrofuran 15 (150nL) at

erature to obtain the o-nethylated 1, 4-di oxa

Eogele Zhp | |
S REAQ- (29PN gl bal-baws i RYxd bERV TRt eritlind-D-yASH clohexyl)-
(13.5 nL) 1n_acetone to obtain (9.48g, 97.6% of the
Beidangsylionagde oxy - 4- net hyl - cydohexanone as an oi

(4- Met hoxv-4 net hvl - cycl ohexyl i dene)--acetic aC|d

aﬁﬁhbwﬁhuﬁeﬁﬂhbdﬂ&uﬁN) in DNE ( 60 m) is stirred for
10 m nutes at 0C. 4- Fwdroxy 4- et hyl cydohexanone ( 8g,

6
B R s e et Ml ey Baloi e
Rnedlokthed of @@nmlm.@d stelp ﬂ>e2ranei>ét stErong oem 1-fiflpgrobenzaldehyde.
di chl oronet hane (7.71g, 69% . (4-cis/trans
sidptNeV s PRl Nyl fECFF&QHﬁKMﬂz)) BEGEL6- A6 GiBhy] VRSHET-
Prepar ed fron1(4- t hoxy-4
S g S8R eene) - acetic acid methyl ester (
7g, 35 30 nnDI) with PcliC (109 (35 nmol) in ethyl

gttt @mpaded, My.dne qe@4m(m+ﬂ@hWaqtrega®@imtae¢mm1ae witle the

denee e or 57 Bfrtt 1 s banSi 5% S Sebere ) ropad St
iptridiayietl phidylyicyel@hexylamine hydrochlonde and methansutfonyl chloride.
(4-ci s, trans-net hoxy-4-nmnet hyl - cycl ohexyl ) - acet am de
#009/ 013212PCT/ EP2008/ 059356 - 73 - ester
g, 1 nnDI_ to t he anhydr ous aC|dlsaIt_u5|no

__T O Pyl 13400 hd UFOEETON {AL8 18015

5gkmg‘ _é. 'Irb GthkE 2 nL of dichloromethane
overni g ol TOW ng Letters, 25(51), 1984,

5831-5834. The solvent mas evaporated and the

9&@5 & mﬂs Mﬁ 44 ‘(\@-@hﬁﬁb%eﬂl&@ beMpo [ ZsoRdzbl-ant - gipatkied-viisethyl}-
, Wth 5 Trans 4-12- [4-(

D BE ] -3-yl)-piperidin-1-yll
-ethyl} -cydohexylan1ne (trifluoro acetic acid salt)
(0.300g, 1 nol)
2-(1H benzotriazol-1-y1)-1,1, 3, 3-tetranet hyl uroni um
tetrafl uoroborate (0.328 g, 1 nmol) and (0.530 nL, 3
nrnol) of N
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%%)Emtﬁtdﬁ%%ﬂﬂwﬁ&h@tﬁ%mﬁé&ﬁid@hexyI ) - acet ami de
al ne ron1separat|on us hi r al colunn

et hyl di i sopropyl anine for 12 hours at room
tenperature. Ms (nfe): 530.0 (1\4-1-H+). 10 Exanple
42A N-trans 4 2 4- 6 Chl oro-benzo

woobs@a¥aszol - 3--ethyl l ohe 1 2 PCT/EP2008/059356

(4-trans-net hoxy-4-met hyl - cyc|.oheryl) - acet am de
(bt ai ned from separation usity a chiral colum
chiral pak A f th rans 15 xt
%e‘tq’t{f 58 zuri(g%\/lf L{n/ (, g%éﬁﬁgjrsg %glélﬁgﬁ] wis preparedq_n gcc%f’dance with
ths gerezad methodlf epinpsle b&listep 112 and 3 stargngﬁrlo}n 4-chloro-2,5-
clo '

(f 2R ?ﬁéé)%%/h -met hyl - cycl ohexyl ) -acetam de. M5 (nfe):-

. _Ie I\I-trans 424_ 6Ch|ogo benzo

TitleaPRaRUABM I o Aio8i| o Ad ML o KA 1B fccordance with
IME &ERAS nfefrolZf ekdnflb 3 Chber ternbanzoftdl-chloro-5-fluoro-

I

x@eﬁle:)yprdﬁﬁ&nflacﬂ& (M+H+) . Exanpl e 43 I\I-trans (4-12-14-
(6-Cnhl oro-benzo f dl isoxazol-3-vl)-pioeridin - 1

= VI thyll -cycl ohexyl)-3- nethoxy-butyram de 30
%éggarr‘@d as described for exanple 32 from

k- a4 (-Chloroacflwprerhen 7ol d mx@oh&yl)f eridin-1-vl]-ethyl}-

0 [;9.1}8& 6Pl R OX A% Qletanid) -Pip eridin-1 -yl
exyl am ne Fififuoro acetic acid salt)
ofnpound, MS: H@’G 19313 (MbidA )t BTEERRrria acqeRiqngy with th

%x gral?’mg%t[%} exaln\ég @00 @rliﬁgla P -(FI-/ (@E&Q%é%@ﬁﬁ@emo Zl‘hsomzol—

1 Ha@ei@r( bt b rEaen e Bxdreeilondsand 2sftermbydiorfugan-2-

y})/ chderie by ( prey e BxdrolPsisetthodmmttciar aalighte SeGhit Bicred
fromseparation using a chiral colum (chiral pak AD)

of N-trans (4-124446- Chl oro-benzo
:r’&]@!’é%% t - cycl ohexyl ) - 3- met hoxy- butyrani de. MS
Nitkmk (445 24-65,6 Wfihorh: belxal djbaxazddB-vi Opigeridin- 1Pyl |-4thyli-

- 6- Chl or0; be 740 d net(ﬂeoxy butyram de Obtained from
al columm (chiral pak AD) of
N-trans (4 12- [4 (6- Chloro- benzo [ d]

. v ;
chlgigde) 9_ 14- (6- Chl or 0- benzo d

I soxazol -3-0)-pineridin - 1-v11- ethyll-cydohexyl)-2-

Thais bofrpdah Jﬂ Qxy rmxeh:yisezm Meﬂaewbs)pra@emmtaﬁda&ee with the
Xa S ro

aenamhngéeéé& PG ] S e TSGR 1 2 g phrgradehyde

(connerC|aI avallable or prepared as |n Bloorganlc &
]ﬂ 3

t degéel 09,25 Ml (1. 8lnt, 29 mmol ) and NaH (
—etrahydrofuran to obtain after 2
ﬁb&m&e @ﬁnwundJMﬁgn@t ﬁﬁoﬁﬁ&@n@\éﬂé Juves preppged inpcgprdance with

rz‘ﬁf %&%ﬁ L4 l\ﬁ 4«(@ ﬁﬁorolﬁgﬂuﬁ'o—
hetzmr?

t hoxy th |- cycl ohex¥ll | dene) - aceti c. aci
liseeagelr3-gor piperidin-1-yl}-éthyl-cyclo exylamme hvdrochloride an

methoxyacetic acid.
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4- Met hoxynet hyl - cycl ohexanone was obt ai ned by
treatment of 8- Methoxynethyl-1, 4-
di oxa-spiro[4.5]decane ( 1.45 g, 8 mmol) with HCLIN (

woloodlz 16 nmol ) in acetone (35nL) . Acet opEr/BH08/059356

renoved and the product was extracted Wi th
d|chloronethane . The crude %7~

éhgxynethyl cydohexanone was solved in 1 nmL of
xyet hane and 35 added into a mxture

N&QMISQJLI-Q V4-CH @Dﬂt&ﬂo%&nﬂiﬂml ipiperdiifnd -vifketh
Laf e ( (1.03gq, 5
ttes at - 75 -

0C. After 2 hours TLC |nd|cated formati on of .t he

e tctgr%éxg%éztré S S BT B i&g@ﬂﬁmm
dedeivbmbtbry n’éctmyllpleo@cftmm f}-{%“&‘ét(% ¢-diflyiotp-hezhidlisexazelr 3-y1)-
}%ﬁf F\ix’? LA aﬁdetﬁ{lgy clohexiflalﬁme hydrochloride (cxample 62, step 1) and rac ~trans-

cyc exyl'| dene) - acetic acid %
Bsmethoxy- @d@sc}g}d) Jcehistaridpplasy umsale (Rienass foam sy~ %rrs
};HEUQY]_C%%O : —?&ﬁg Hﬁ%etlh l@st&t(mékl_éﬁﬁmbﬁaﬂiéé— Vol 75 (1992)
na Cis rans m xt ur

Vi e 1 208 posienk SeSARTSIon Ty i Mehe o K Sibie
cotvérsibh Q¥ ihe Imetio) dahax Yhe a-_nzydxbnamd salt following Tett. Letters, 25(51),

&%&m%thoréﬁethyl-cyclohexyl)-acetantde Prepared from
Sl 83y (4- Met hoxynet hyl - cycl ohexyl ) -acetic acid
met hyl ester to its potassiumsalt as described on

Agg@gggg;42 and reaction of the salt with Trans

] 1-3:v1)-piperidin-1-yl]-ethyll-
Ayt §

g 4-pugtios ! ~a V‘lc acid salt) ,
2- (1FLbenzotr|azoI 1 y1) 1 1,3, 3-tetranet hyl uronium
tetrafl uoroborate and N-ethyl diisopropyl amne for 12
Rouitt: campooodnM B myeratl§rdd MAddi visdersteddr aegordayrge with the

%énle}afdﬁ%thgﬁf) ﬁl-rﬁi)f’e Mreorrr?rﬂlaﬁi 148%s, Bmﬁ'oe—@i%z% [dﬁ!;bkz%ol -3-y1)-

e 0L i R SR D g e 67 ep 1) and B (4
ﬁ‘rgthg ERYoted )nfcteﬁ&/ hai& ?6ﬂa@hﬁ1¥ ydlﬁpp&@)@iea gﬂo?rﬁ‘methyl 4-hydroxyphenyl
X0 -aC 1 C repare ro
rryarealgéﬁ SRlEaibematey, By ARk s PRGN ngtiy e, Mel
K(()tsmﬁiﬁﬁ\teﬁdldnry of&ﬁafﬂeﬁbl @)ei )to the anhydrous_aéld Fs)al foliomdno Tett.
Ccl ohexX- -acetic aci repare
fn“v‘ﬂ F:Mé{% %%égg%g E!SR/@YNQBr (26ynrml) in THE (20 mp)

Wi th (4-0xocydohexyl)-acetic acid (13 rrunol) as
Besgi¢ fed on Journal of American Society 93 (1),

diofng: kmedhan piongimisleexyl ) - acet ani de  Prepared as
descrlbed for exanple 32 from
(4- Hydr oxy- 4- et hyl - | ohexyl)-acetic acid 5 and
Theiee @mppung,AM§ gn@h—-[ @/é—f% , was prepared 1n accordance with the

éénelsdpﬁ'é%h o@e;téilﬁpwtméﬂndtaﬁs J; y1i- etstarﬂrt&wble@wdqydoamons y1)-
(tr|fluoro acetic

cid salt) EMF fo r
BPCRGBT G M’ﬂ%@%ﬁ%ﬁ@ocﬁ € 1CXARRP r(é S@ r@
ﬂé&miﬁx&ﬁba@eédG Cffiorom caxa acetantde Prepared
as described on exanple 1 frontTrans
4-1244- (6- Chl oro-benzo [d]isoxazol -
yl)-piperidin-I-yl]-ethyII-cydohexylantne (trifluoro
acetic acid salt) in dichloronethane 15 with
triethylam ne and acetylchloride. M5 (nfe): 404.4
(M+Er). Exanpl el7 Et hanesulfonic acid (4-trans
{244-(6-fl uoro-benzol
dl i soxazol - 3-y1) - pi peridin-1-yl |l ethyll-cydohexyl)-am
de. 20 Trans 4-12- [4- ( 6-Fluoro-benzo 41
i soxazol -3-yl)-piperidin-1 -yl)
-ethyl | -cycl ohexyl am ne (could be obtained as the
tr|quoroacet|c aC|d salt) ( |nterned|ate F, exanple
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WO 2009/ 013212PCT/ EP2008/ 059356 - 77 - Table 4 Ex.
Systematic nane MW Starting materials MAN No f ound
( MtH) + 48 4-Chloro-N-trans (4-{ 2- [4-

Wdﬁmglhgﬂrzo- benzo [d]i soxazol -3-yl)- piperi di)@T[h;Pﬂ)hé/gsgg,sﬁ

-ethyl |- cydohexyl)- benzenesul fonam de 520.1 Trans
4-)2- [4- (6=Fl uoro- benzo [dﬁlsoxazol 3- y1)
Eipeﬁig;n-l-yl] -ethyl} - cycl ohexylam ne (could be
as the trifluoroacetic acid salt) and
Ranmeiesul 4 By Difiid rorbetsy | 8RGDxarolt 9-yN-pipatidifn 4- vl Rethf 44 6-
Fl rolbenzo d] i soxazol - 3-yl)-piperidin-1l-yl] -
- fexyl ) -4-met hox-y- benzenesul f onami de

The title compound, MS: m/e = 406.3 (M+TT"), was prepared in accordance with the
general method of example 32 from trans-4-{2-{4-(5,6-difluoro-benzo[d]isoxazol-3-y1)-
piperidin-1-yl]-ethyl}-cyclohexylamine hydrochloride (example 62, step 1} and acetic

acid.

‘Example 67

N-trans-{4-{2-[4-(5,6-Difluoro-benzol dlisoxazol-3-v])-piperidin-1-vl]-ethyl}-
cyclohexyl}-2-hvdroxy-acetamide

The title compound, MS: m/e = 422.2 ‘(M+H+), was prepared in accordance with the
general method of example 32 from trans-4-12-[4-(5,6-difluoro-benzod]isoxazol-3-yl}-
piperidin-1-yl}-ethyl}-cyclohexylamine hydrochloride (example 62, step 1) and glycolic

acid.

Example 68
N-trans-{4-{2-[4-(5,6-Difluorc-benzo| diisoxazol-3-vl}-piperidin-1-vl]-ethyl}-

cvclobexyl)-3-hydroxy-propionamide

The title compound, MS: m/e = 436.0 (M-+"), was prepared in accordance with the
general method of example 32 from trans-4-{2-[4-(5,6-difluoro-benzo[d]isoxazol-3-y1)-
piperidin-1-yl]-ethyl}-cyciohexylamine hydrochloride (example 62, step 1) and 3-
hydroxypropionic acid. '

Example 69

N-trans-(4-{2-[4-( 5,6—Diﬂuor0—benzo {dlisoxazol-3-vl)-piperidin-1-yll-ethyi}-

cvclohexyl)-2-(4-hvdroxv-cvclohexyl)-acetamide

The titie compound, MS: m/e = 504.1 (M+F"), was prepared in accordance with the
general method of example 40 from trans-4-{2-{4-(5,6-difluoro-benzo|d]isoxazol-3-y1)-
piperidin-1-vl]-ethyl}-cyclohexylamine hydrochloride (example 62, step 1) and trans-(4-
hydroxy-cyclohexyl)-acetic acid potassium sait (prepared from methyl 4-hydroxyphenyl
acetate and Nickel-aluminum alloy in MeOH and by KO'SiMes; conversion of the methyl
ester to the anhydrous acid salt following Tett. Letters, 25(51), 1984, 5831-5834).
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515.7 Trans 4-12- [4- (6-Fluorobenzo W
i soxazol -3-y1)- piperidin-l-yll -ethyl"-
cycl ohexyl am ne (could be obtained as the

wo Sdod/h 49k oacetic acid salt) and 4-net hoxybenaeferr0s/059356

sul fonyl chloride )16.3 50 Pyridine-3-sulfonic acid
trans (4-{ 2- [ 4- (6-fluoro-8benzo [d]

i soxazgl -3-yl1)- piperidin-l-yll -ethyl} -
%?@ﬂgﬁg&yl)-anide 487.6 Trans 4-12- [4-
Nardnls 4o pbe (w@ Diflloro MK A7 Aliso3ar L -yl ippipetidieli 1nel |-t} -

erflabin i R e Rt bBi 28l 3" S5 ony)

chl ori de hydrochl ori de 488. 2 V\D

9/013212P P2008/ 05 +- - e
ﬁ} tl“ifrfg mpgin ‘ggﬁg %h—l 4098 49(@% i ?ﬂar%e ridioh &afce yith the
gea&ﬂal ﬁne’ehod Iof)haaﬁlpnteyrwrfoeramnam{ﬂé‘i (D,Prddtmr@bemm [dAsakaagly3-yl)-

]?18‘]:' i ox itﬁ%l} fc[i?gﬂe%{d%ﬁle%yﬁ%c%nég { e%}hglre(@ bs?észlq and rac-trans-

(@rlpeimmqyclmpwgl)@cm latid pybsire xalt @nipated(as describrskip literature
ﬁgz%t;c&cﬁ,%% f%l 1 k/ozﬂ?ﬂ(@y@ g&% an@@ﬁmwb@lﬁkmnvemon '

amne as t (rule 1+).
drtbpmedy! dsier %@P@Q?qu@usé%’éﬁﬁllt ’@Hgg@m'gr Fh Letters, 25(51), 1984 5831-
ig3@ans- 4- 1244- (6- chl or o- benzo[ d] i soxazol - 3-y1) -

pi peridin-I-yl]-ethyll-cycl ohexyl am ne :

tri fil uor o-acetic acid salt) and 3-cyanopropi onic
%%&7 assiumsalt (prepared by KO Si Mes conversion
Déirdht@ronBiriyb-caficaiiid Rid faensemiy-d4-0hi6-difbioto-dadAo[dlisoxazol-3-

fgl I OWIin% Tgt 5@ 1}Letlg 1) 25%51) 1984, 5831-5834). M5

trans- (4-12- [4-
(6- Chl or o- benzo

fhd S8R0 30 K PloL s e et Db ondohexl) o

uran
sepal atihod Oﬂmngﬂ@mmaﬂaneéi 2 (3.6 1elifhairpdknzab) jisokazol-3-y1)-

Hiy:%rgcﬁﬁ‘si Y(1]4€t{1 }c@fkoﬂ%ﬂa%%e d cﬁl’oﬁgglr&ﬁ&-‘giekzl 35&%9%9& 3

- pi per - cyc
Etrelidanyeien=-4 ¢ aer. lyif)l -acet am de (Exanple 38) VS
(n1e) 474.2 (MtFr). Exanple N-trans- (4- {2-

Fdnd ﬁhl oro-benzo [di isoxazol-3-vl)-piperidin-1-vil
I . I

-Wrwﬂz ns aﬁﬁ@maﬂxaeemﬂida the gener al  met hod of

exanple 32 fromtrans 4-{2-[4-(6-chl oro-benzo
[d] i soxazol - 3-y1) -
Phartd @hipodng, MS:ahliey 492@/(Mfmbxw@nmd(xh3admdﬂnﬂwmm the

508 SO0 B AR PR BE 30 Y i B g -
dipdin4 -8) etﬁhll}@yde}bmgbmmm@k)adefm@ 68, s’fﬁel)tampll e

[
@%@9‘%2&9 2 MeedllaEiSot&0u sl febactdd ag HaSLR FRALBHIID, iep 1
Ay K Q'Sie; cpuvefgore i be meBwhestst [aifhe |a§}@55@éi(21¢ﬂ acgisyllfoﬂowm“ Tett.
Eét{gggr F Ilggélggﬁtggghj cycl ohexyl am ne (hydrochloric
acl J "and gl ycolic acid. Exanple 56 N-trans-

- Chl or o- benzol dl i soxazol - 3-y1) - pi peridin-| -
&= t@.tﬂa;(hi{z @yamwlblmi’o dﬁ&xﬁ%‘l—ha*ﬂ)e[ikihﬁ(ﬁﬁMLle@tﬁtlﬁmdﬁlexvl)—

acetamide




The title conmpound, Ms: ink = 482.1/484.0 (MtHt), was
prepared in accordance with the general nethod of
exanpl e 32 fromtrans 4-12-14-(6-chloro-benzo

wo SR¥eE2- 3-Y1) - PCT/EP2008/059356
pi peridin-1-yl1)-ethylf-cycl ohexyl am ne (hydrochloric
acid salt) and 15 nethanesult%%ylacetlc acid. Exanpl e

7 tra 4 & . .

Mekmhemwﬁheﬂwh&&ﬂ&iﬁioxan-2-v1-acetan1de 20 Step 1
11, 31Di oxan- 2- 14-acetic acid nethyl ester

R el T e S
gnedbmathol of S89Plakts stsm Bnsric aries Femathenor xt ur e

Sk &@gmkgﬁcﬁS m nutes at 0-5 C. Propyonic acid
&% ester (2.97 M, 36 mol) dissolved in 10 M 25

THF was adoe
2 N3

tﬁaoheﬂhukh@ﬁmﬁﬁd extracted t wo trnes mrth ethyl

t Th t '
Bl GrontSedid i RclRR by ShaatERe va%’g"?aér%"ar?ﬁ the
ddnerat madhed pf erdmpﬂe 3afsorp urainf-i €@ [ By 6-nhetisih-benzo[d isoxazol—B—yl)—

Chér&) TRt O,QL%B oﬁéﬁyragngﬁqﬁaa&ﬂr&ﬁt ol our(p The

S|re was’ obt a ess I|qU|d
(2 96 g, 52@@ 30 Ste 2. Ntrans 4 2 4 6
Chl oro- benzo d soxazol -3 leridin--ethyll- cycl ohexyl)

-2 -11, 31clioxan -2-yi-acetam de WO

2009/ 013212PCT/ EP2008/ 059356 - 80 - mml) was added
and the reaction mxture stirred for 16 hours at room
tenperature. The organi c solvent was evaporated and
the aqueous m xture was acidified with 2N HC to pH
1. The m xture was evaporated to dryness and trans
4-1244- (6-chl orobenzo[ d] i soxazol - 3-y1) - pi peri di n-
1-yl]-ethyll-cydohexyl arnine (as a hydrochloric acid
5 salt) (150 ng, 0.41 mmol) (Exanple 32,

Intermediate F) in 1 m DV was added. N, N-

Dl i sopropyl et hyl ami ne (205 ul, 122 mmol) and

2- (1H benzotriazol -1-y1)-1,1, 3,3- tetranethyl uronium
tetrafl uoroborate [ TBTU (157 ngy, 0.49 mmol) were
added and the reaction stirred for 2 hours at room
tenperature. The reaction m xture was quenched with
sat urat ed NaHCCOB-sol uti on and extracted wth

di chl or onet hane. The organic 10 extract was washed
with brine, dried with sodiumsulfate, filtered and
evapor ated. The crude product was purified by flash
~chromat ography on silica gel (dichloronethane /

met hanol 100:0 -> 90:10 gradient). The desired
conmpound was obtained as a |ight yellow solid (61 ng,
33%, Ms: ink =- 490.3 (MtFT1l). Exanple 58 15
N-trans- (4- {2- [4- (5-Chloro-benzo [di isoxazo
-3-vl)-pin eridin - 1-v11- ethyll-cycl ohexyl) - 2-

(4- nmet hoxy-cvdohexvl) - acetam de Step 1:

5- Chl or o- 3- pi peri di n-4-vhbenzo [ dlisoxazol e
hydrochloride The title conpound can be prepared in
accordance with literature described in the patent 20
W02066446 (Exanple 46 and 48) by using

5-chl oro- 2-fl uor obenzal dehyde as starting material.
Ste 2: Trat_pis- 4- 2- 4-

5-Ch_t Lli _la-o-beiJdvi_zol-3- 1 -

cycl ohexyl |l -carbamic acid tert-butyl ester The title
compound, Ms: mle = 462.3 (M-H+), was prepared in
accordance with the 25 general nethod of exanple 1,
internmediate E froma m xture of

5-chl oro- 3- pi peridin-4- yl-benzo[d]isoxazol e
hydrochl ori de and trans- [4- (2-o0xo0-ethyl)-cycl ohexyl
] -carbamc acid tert-butyl ester (Exanple 1



30 Trans-(4-{2- [4-( 5-Chlo ro-b enzo |
i soxazol -3-yl)-piperidin -1 -yl] -ethyl
}-cycl ohexyl)- carbamic acid tert-butyl

and 4N HCLl in di oxane (8.8 ni
The white suspensi on was stlrged for 4
tenperature, diluted with diisopropyl et
filtered. The crystals pl
2009/ 013212PCT/ EP2008/ 059

d]

ester (

hours at
her and

1.35

wdz009083212n7 nol ) was dissolved in 2 m di chl opomebhenessss
38.8 mmol ) was added.

room

were washed with

di i sopropyl ether and dried for 2 hours at 50C and <20

nbarkilm epagpsitablete cerainingdhs wilowiag ngrydntecag b |I%Pn@’ia6ts%ed na

v OHARL dad¥B; M e = 362.2 (MHl-1) 1.
cycl ohexyl) - 2-(4-met hoxy-cycl ohexyl) - acet ami de 5
Prepared as described for Fynnml e 40 fromtrans-4-12.
Iﬂgﬁﬁmﬁmloro benzo[ d] i soxazol - Per tablet
yl)-piperidin-1-yll-ethylf- cyclohexylanine
gfchloride (exanple 58, step 3) and
trans(4 nethoxy cyclohexyl) acetlc acid potassium
satt—(prepared—frommethyl hydroxyphe I%/ acerate
&IPERRGUER °§PHWﬂHun1alloy |n " MeOH and postétPer| 2000 me
‘ 3—conver si-en
ofiictcheysaiinaydlivhster to the anhydrous acl d2350mgal t43.5 mg
following Tett. Letters, 25(51), 1984, 5831-5834).
ciold 216.0/517. 1 (N%H+) Exanpl e 59 g0l fkaNS70.0 m
?%%0 lﬁ?ﬂ (5- Fl uor o- benzo Id] et hyl | - cycl oheXy]| ) - &
net hanesuf fomam de 15 Ste 1:4-(5- kluoro-p%pzoq 15.0 mo
ifo8¥gRol2B-v1 - i eridin- 1 1-eth 1 - mg >V g
icycl ohexyl am-nehydrochletde—Fhe—title—econrpoung—N5:
itbdium 846h Zly{didte HF) , was prepared in accoifemge| withmg
the general nethod of exanple 58, step 1,2 and 3
%ggl{&gsfegﬂggp 2, 5-di f | uor obenzal dehyde. SNE4 h@anB- 45 g
FI uor o- benzo d i soxazol -3eridin- 1 vl eth 20 :
c d yIT-methanesultonam de The T1tle upd
&%f”ﬁ& elght)424.2 (MtHH) , was prepared |nli§.)coPdaﬁ%OepHlg
wi-th—the—general—rnethed—of—exanpte 47+ fromtrang-442-
[Edlr( Gedt] uor o- benzo [d]i soxazol - 3-y1) -
piperidin:l-yll-ethyll-cyclohexylani ne hydrochloride
?ﬂ@f@{ymﬁu%ﬁr&hw&l oride. Exanple 25 Nayags (4.0dg
4 (6
flu enzordl i soxazol - 3-v1)-ui Ldin-1-
yeP3§%?gﬁ@x§I) 3- met hoxy- proplonanldgﬁgngl) 1.9 ng
2009/0132 2PCT1EP20068/-659356—82—
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 solufion / suspension of the above mentioned film coat.




The title compound, MS: nfe = 380.3/382.3 (MFl +),
was prepared 1 n accordance with the general nethod of
exanple 58, step 1, 2 and 3 starting from

woAned:19519- 2, 5- di fl uorobenzal dehyde. Step 2:pd/tpno059356

10

(4 {2 [4 (6  Chloro-5-fluoro-henzolcl

-1 soxazol -3-yl)-piperidin-1-yIf- 5 eth- r0

1011alllide The title conpoun M5: me zn-
466.1/468. 3 (Ml -1+4), was ed in accordance with
t he general nethod of exanple 32 fromtrans-4-12-

[ 4- (Grpelitsowotabiifyg the falowmagizgredients can be manufactured in a

' -3-y1).-pi peridin-1-yl | -ethyl}

‘b§§§ﬁ§ﬁgi§ a%%ne hydr ochl ori de and 3-

met hoxypropionic acid. 10 Fxanple 61 _Ntrans- (4-12-

[rréfedeh] Or o- 5-f 1 uoro-benzo f dli soxazdl Per capsule

vl -piperidin-—1 -vliil-ethyll -
Cydgloaxy b) foPm@laéhr ahydr o- f ur an- 2- y1) - aget am de THe.0 mg
title conpound, M5: me = 492.3 (MtH+),.| was prepared

kn.ggcordance with the general nethod df exanpl e;fHd mg
romtrans-4-12- [4-(6-chloro-5-fluoro-benzo

: = 3-ye-piperidin-t-yt]
-@W‘Z\‘rggydohexyl ani ne hydrochl ori de and 2- 200 mg

hydro-furan-2-—ye-acetic—aci-d(prepared-by
Awdr ol ysi s of the commrercial avail abl e [met hyl est éxQmg
Exanole 62 Ntraits-4- 2-14-
56- Di fl uoi _zodi soxazol -3- |- i eridin-1-
1- et hvl cycl ohexyl) - 2- net hoxy- acet am de St eTr ans-

4- 2:.'4- 5 6-Difnoro-benzo d is L - 3- i di n-vi
ot BBy R R Ay R B o e oo
conpound, Ms: me = 364.4 (MtF-1+), was prepared in
accordance with the gener d of exanple 58,
step 1, 2 and 3 starting ?%%%?&EP
2,4,5-trifluorobenzal dehyde. 25 Ste 2: N-trans 4- 2-
4- SnECERT Jolsiogs parhaye Hie f%%l’ﬁ%%fq@ofl-t‘@flhyl
cycl ohexvl) - 2-net hoxy-acetam de The title conpound,
'Wﬁhnﬁhﬁdﬁfﬂﬁﬁuﬁﬂﬂ37.4 (MH), was prepared in 3.0 mg
accordance with-the general nethod of lexanple 32 &f&nL
kg8 4- | 2-[ 4- (6- chl oro-5-f 1 uoro- benzo [ (L] 150.0mg
PhexX@zol - 3-yI)-pi peridi n- 1I-yIT 4.7 mg
-ethyl l- cycl ohexylam-ne-hydrechi
f’c acid. WD 2009/013
8Bater Tox angtion Mittia@ns- (4- 1 2- {
1 Fa 2

5. 6-Difluore-benzo- 11

-1-yll -ethyl} -

cvdohexyl ) - 24( 1R, 3R) - 3- net hoxy- cydopent y1) - acet at ni de

5 The title conpound, MS: g91,6,P04. 3 (MrH+), was
prepared in accordance w € general nethod of

exanpl e 40 fro .. L . .
{r anfgclpn capspiss eonring ol ers T TatznPs Frptfcred ina
qinpettictihminnet1- et hyl | - cycl ohexyl am ne hydrochl ori de
(example 62, step 1) and

rAGs it 88keénds Met hoxy- cydopentyl) -acetic acid potassium
salt (prepared fromrac-trans-(3-
hydroxy-.cygopent y1)-aceti c acid net hyl fster .
%ﬂ‘%%fi@ﬁ%@%iup%%ca Ada - Vol. 75 (1992) 10 Page 1048
Xellge@w8k Mes conversion of the methyl ester to the 80mg
anhydrous acid salt following Tett. letters, 25(51),
1980pcB B34 55834)n ofExanpl e N-trans- (4- {2- [4-8¢mg
5,6-[§fluoro-benzo i dl i soxazol -3-yl1)-piperidin-|-yll
-ethyl 15

cycl ohexvl) - 2- (4- et hoxv-cycl ohexvl)-acet am de




(81

The title conpound, MS: ink = 518.4 (MEl+), was
prepared in accordance with the general nethod of
exanple 40 fromtrans-4-12-[4-(5, 6-di fl uoro-benzo
wdShbd/Mexazol - 3-y1) - PCT/EP2008/059356
piperidin-1-yll-ethyll-cycl ohexyl am ne hydrochl oride
(exanpl e 62, step 1) and trars-(4- 20
methoxy-cycl ohexyl)-acetic acid potassiumsalt
Partapabedodenamd pibhyils 4- hydr oxyphenyl acetate an®4.0mg
Ni ckel -al uminum all oy in MeOH and posterior
@?ﬁnﬁaﬁB jon with NaH Ml and by KdSi Me3 conversign mg
e nethyl ester to the anhydrous agid salt
fottowng Tett——tetters; 25(51), 1984, |5831-5834) ;"
PYeigRs 08 capsule sontRpls r ans- ( 4- {2- [4-( 5§, 6-Difl uff>0ms
ro-benzo dli.s oxazol-3- \/1\_n |nnr|d| A1 y!!
(efduviichibolre 1 - 3a. 0 |onan1de The title |conpound, ME:
me = 450.3 (MtH+), was prepared in accordance wth
thegeneral nethod of exanple 32 fromtrans-4-12-750mg
[4 F% 6- difluoro benzo [d] isoxazol-3-yl)- 30
erlolg -yl T=ethyl }-cyctonhexylam ne nydrocnlo&bqg
ﬁ%ﬁ%ﬁaz step 1) and 3- nethoxypropionic ac

\AD 2009/ ﬂ1 Q’)1 ’)Df"l'/ :D’)an’l n:OQ:R Q/l l:v Aanml Nt ranc

LA —R i BRR  SRS S Sy any | ull IC N I arros

Kari@a 82- 5 6-Di 111_1 -o-benzodi _Yi _p_p.|. oﬁ@zngkﬁyﬂmﬂﬁr
i-eth 1 - cyclohenl)-acetanide 5 The tiltle conpound,

MBanidhedioxid06. 3 (Mr1-1+), was prepared |in accor dangemg
with the general nethod of exanple 32 firom

rans- 4- #f [4-(5,6-difTuoro-benzo [dlijsoxazol - 39
éﬁﬁkﬂQQTy q y1] - ethyII-cycIohexyIan1ne hydrochlorl 18
\\,Aaupu e 62;-st ep 1) and—acet+e—aci-d—ErecanS16

N-trans- 4- 2- 4- 5-ll-ethvl -
- ‘cydohei cyl) 72- hvdr oxy-acetam de The title conpound,

MS: TH&{?@U\TE iAgédiént(cvh be ﬁkaolve\ﬁﬁﬁ a ﬂrﬁﬁﬁ @{e&dwl dﬂ tHRGRRd thaiehents
the ge n e

Tl}da & MKty c;uf E’ {ﬂéer%ng) slth &81.;1%1)1( g%ﬁ%lss %g a'ppropnate size. The filled soft
gebasinagapduied thepcan b&treated according to the usual procedures.
pi peridin-1-yll-ethyl}-cycl ohexyl am ne hydrochl ori de
(exampl e 62, step 1) and gikyepleiic aci d. Exanple 68
N-trans-(4-12-14-(5,6-D fiuoro-benzooxazol -3-0)-_
oM A i imsrdicers an By mppfacraredin cannions
gemysund, MS: nmfe = 436.0 (MrH+), was prepared in
accordance with the general nethod of exanple 32 from
tToamsrudd b2forhdia((b), 6- di f | uor o-benzo [d] 50.0 mg
i soxazol -3-yl)- piperidin-1-yl]
exyl am ne hydrochl ori de (jexanpl e -
1§$£¥ tnéﬁgk%p hzdroxyprozlonlc aci d. 25 Eggnplggb()nl

N—tr-ans- 4= 6=Drthwo-—hotc—1-3-vi— 1%
- _héllcmgcryé%me cellulose {AVICEL PH 102) 1400.0 mg

cvdohexvl)-2- (4- hvdroxv- cvdohexyl)-acetam de The |
tsotiluen eopemathyl dBulosd e = 504. 1 (Mrl-1+4), was 14.0 mg
prepared in accordance with the 30 qeneral net hod of
b drQR 30 10.0
ansyﬁwégi n5 6-di f | uoro- benzo[C|]|soxazoI 3-y1)- e
pl pertdim=t=yl]j-ethytt-cydonexytamne hydrochiori f‘oe
}%%ﬁﬁﬁwﬁsﬁﬁmfétep 1) and trans- (4- 0 m

cetic-acid nnf accilim cqal t
UUUUUU T JUAT LY

Ghnepagaﬁhﬁmon1nethyl 4- hydroxyphenyl acetate and 1.0 mg
Ni ckel -alum num alloy in MeOH and by K& Si Mes
conversion of the nethyl ester to the anhydrous acid
salt following Tett. Letters, 25(51), 1984,

5831-5834). WD 2009/ 013212PCTWEP2008/ 059356 - 85 -
Exanple 70 N-trans- (4- { 2- f 4- (5,6-Difluoro-benzo
i soxazol -3-Y1l)-pineridin- 1-yll-ethyll -

cvdohexyl) - 24( 1R, 3R) - 3- hydr oxv-cl i dopentyl) - acet am de
5 The title compound, MS: me = 490.4 (MtFr), was
prepared in accordance with the general nethod of




Exanpl e 1 Tetrahydro-ovran-4-carboxylic acid
trans-(4-{2- [4-(5,6-difl uoro-benzooxazol - 3-
yl)-piperidin- 1 -vll-ethyll -cyclohexyl)-anm de 15

wd BRobiskie conpound, MsS: mle = 476.3 (MtFi +) pey@B200s/059356
prepared in accordance with the general nethod of
exanple 32 fromtrans-4-12- ~°¥-

4- 6-difl b d -3-yl)- .
M e L e e e PR
fodianpirboGetigt eglulise ambigranulated with a mixture of polyvinylpyrrolidone
ﬁ%&éhi’ﬁé g}?ﬁm&@ @m%&rﬁ&@@wthlnqagaa&n séga@sﬂmeefi'azoma additives

Sran 6-Difltioro-benzoc_i _cazol - 3-
anddhej fifled ynto sachefs..
cycl ohexyl)-2-[1, 31d|oxan 2-vbacet am de The t|tIe
conpound, Ms: nle 492. 3 (MtFl +), was prepared in
accordance with the general nethod of exanple 40 from
trans-4-12- [4-(5,6-difluoro-benzo[d]isoxazol -3-y1)-
pi peridin-1-ylJ-ethyll-cydohexyl am ne hydrochl ori de
(exanple 62, step 1) and [1, 31D oxan-2-vi-acetic
acid _potassiumsalt (prepared as described in exanple
57, step 1 and by KUSi Me3 conversion of the nethyl
ester to the anhydrous acid salt follow ng Tea.
Letters, 25(51), 1984, 5831-5834). 30 Exanple 73
N—trans-(4d i soxazol -3-vl - eridin-1- 1 -eth -cvdohe
1 - acetamde - 86 - Step 1:
Trans- 4- 32- 14- ( 6- Met hyl - benzo
I dl i soxazol -3-yl)-nineridin-1-yll _
-et hyl | cycl ohexyl am ne hydrochloride The title
compound, Ms: mle = 342.3 (MFHt), was prepared in
accordance with the general nethod of exanple 58,
step 1,2 and 3 starting from2-fluoro-4- 5
nmet hyl benzal dehyde cycl ohexyl | - acet am de The
title conpound, MS: me = 384.3 (MtFI +), was prepared
in accordance with the general nethod of exanple 32
fromtrans-4-12- [4-(6-nethyl-benzo [dI
i soxazol -3-y1)- 10
pi peridin-l-yll-ethyll-cycl ohexyl am ne hydrochl ori de
and acetic acid WD 2009/013212PCT/ EP2008/ 059356 - 87
- Exanple A Fil mcoated tablets containing the
foll owi ng ingredients can be manufactured in a '
conventional manner: ingredients Per tablet
Ker nel :
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15

20
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Compound of formula (1) 10.0 ng 200.0 ma b

M crocrystalline cellulose 23.5 ng 43.5 ng Lactose

hydrous 60.0 ng 70.0 ng Povidone K30 12.5 ng 15.0 ngy
woRd st arch glycolate 12.5 ng 17.0 ng Nagiiéﬁﬁmiﬁbsmswss

stearate 1.5 ng 4.5 ma 0 (Kernel Weight) 120.0 ng

350.0 ng Fil m Coat: Hydroxy%lropyl nmet hyl cel | ul ose

3.5 my 7.0 ma b Pol yet hyl er}ﬁiglycol 6000 0.8 ng 1.6

my Talc 1.3 ny ~aglllo

1. A compound of formula (I):

wherein:

X  isindependently halogen, cyano; Ci.¢-alkyl, Cy ¢-alkoxy or Cy.¢-haloalkyl;
n is0,1,20r3

R' s Hor C¢-alkyl;

R s *or ;

R’  ishydrogen, C s-alkyl, C.c-alkenyl, Cy¢-alkynyl, C,.s-alkoxy, Cs-10-
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,

-50,-C,¢-alkyl,

hydroxyl,

Cygalkyl,

Ci-¢-haloalkyl,

-CO(0)-Cy-s-alkyl,

Ci.¢-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” is H or C,.¢-alkyl and wherein R® is H, C; ¢-alkyl or aryl
optionally substituted by one or more R

wherein R® is selected from:

halo,



10

20

25

2.6 ma 0 Iron oxide (yellow) 0.8 ng 1.6 ma O Titani um
dioxide 0.8 ma 0 1.6 ng 5The active ingredient can
be sieved and m xed with m crocrystalline cellul ose,

wodeediBa, M Xture can be granul ated with a sopot/kpmosaisesss

pol yvi nyl pyrrolidone in water, The granul ate can be
m xed with sodi um starch glyégrate and
magnesi unst earat e and conpressed to yield kernel s of
120 or 359°ny respectively. The kernels then can be
| acquer edo,wi t h an aqueous sol ution / suspensi on of

t he abo§e]n%@;ioned filmcoat. WO
2009/ 01354PCT/ EP2008/ 059356 - 88 - Exanpl e B
Capsul edalobenzangsitfgpyl.he fol | owi ng i ngredi ents can be

manuf actureg.jn a conventional manner: |ngredients

1
Per capsﬁ e Y'Cbnpound of formula (1) 25 0 ma O

Lact ose Gisha®abpal. 0 Mai ze starch 20.0 ng Talc 5 0 ma
0 SThe.genponentsnsan be sieved and mxed and filled

into capsul es_of size 2
di{Cy.g)alkylamino,

-O(CO)-Cre-alkyl,
Cy¢-alkylsulfonyl,

Crs-alkoxy

Ci-¢-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, wheremn:

X is fluorine or chlorine;
n is0,1o0r2;
R' ishydrogen;

0

R* is )'LR3

wherein R’ is as defined in claim 1;

, and
as well as pharmaceutically acceptable salts thereof.

A compound of formula (Ia) according to claim 1:

(&5
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Exanpl e C I njection solutions can have the foll ow ng
conposi tion: Conpound of fornula (I) 3.0 ma O
Gel atine 150.0 ng Phenol 4.7 ma -0 Sodi um car bonat e

wdﬁogﬁgﬁbn a final pH of 7 Water for injectipdrEr2008/059356

solutions ad 1.0 mM Exanple D 10Soft gelatin

capsul es containing the fol I‘o%i‘ng i ngredi ents can be
manuf actured in a conventional manner: apsule
contents Conpound of formula (1) ., B 0~ma Yell ow
wax 8.0 ng Hydrogenated Soya beantbil

2009/ 013212PCT/ EP2008/ 059356 89N Pary
hydr ogenat ed pl ant oils 34. O Soya bean oi l
O

wherein

X is fluorine or chlorine;
n is0,1or2;

m is0,1,2o0r3;

R

.

is selected from the group consisting of:

halo,

cyano,

hydroxy,

Ci-¢-alkyl,

Ci.¢-haloalkyl,

di(C1.¢)alkylamino,

-CO(0)-C-alkyl,

C,s-alkoxy optionally substituted by one or more RY,

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 in claim 1

as well as pharmaceutically acceptable salts thereof,

4, A compound of formula (Ib) according to claim 1:



110.0 ng Wei ght of capsule contents 165.0 ma ty
Celatin ca. sule Celatin 75.0 ma b dycerol 85 %
32.0 ng Karion 83 8.0 ng (dry matter) Titanium

-deioﬁé%lgﬁzo 4 ma 0 Iron oxide yellow 1.1 ny pcmEphiResesss

10

20

1
i

active i1ngredient can be dissolved in a warm nelting
of the other ingredients and %¥he nixture can be
filled into soft gelatin capsul es of appropriate
size. The filled soft gelatin capsules then can b&%)
treated according to the usual procedures. npl
Sachets containing the follow ng ingredients c
manufactured in a conventional nmanner Conpound
formula (1) 50.0 ma a Lactose, fine powder }015.
O Mcrocrystalline cellul ose (AVI CEL P )_1400.0
nmg Sodi um car boxynet hyl cel | ul ose m4 “3
Pol yvi nyl pyrrol done K 30 10. N L XA,

1

O (R

(ib)

wherein
X isfluorine or chlorine;
| n 150, 1 or2;
m, p are independently of each other 0, 1 or %;
R*and R’ are selected from the group consisting of:
halg,
<yano,
hydroxy,
Cre-alkyl,
Ci-¢-haloalkyl,
~CO(O)-Cyg-alkyl,
Cs-alkoxy optionally substituted by one or more R",
Cs.10-cycloalkyl optionally substituted by one or more R,
4 1o 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'R,
wherein R% R® and R® are as defined in claim 1;
Y isoxygen or -5O;-;
one, two or three of A', A%, A, A" and A are nitrogen and the others are CR®, or
AL A% A%, A" and A® are CR® wherein



Magnesi um stearate 10.0 ng Fl avoring additives 1.0 ny

WO 2009/ 013212PCT1EP20081059356 - 90 - The

active ingredient can be m xed with | actose,
wongéeGsyst al | i ne cel l ul ose and sodi um car boyyRbiagdesesss

cellulose and granulated with a m xture of

pol yvi nyl pyrrolidone in water? -The granul ate can be

m xed wih nesji um stearate _and.the flavoring
ndd PURE s OB Y Rt T Bachbts. WO
2009/ Q43R 12 RGepA0RBY QBABRSD C;.callSloxy, HpHaixpis arhing, C;-salkylamino,

compayadolc 1L a Lo MY ERRCLhyov0oteL 1) SELC,

Cl, 6-Gakltghitonkl, CRiaioBulfiyyl,2yom; 3; Ris H or
C1_6-al kyl . - S- R, ' . s hydrogen,
c1_6'-a§|“t§§ (4 PR g‘feg“%%%f:&,?eb%gfg%t@%fi, Cl_5-al koxy,

C3-10- cycloal kyl, aryl, 4 to 10 nmenbered

het ef oGNS @K ¥ rm® (18) dcRorlithe B ERGE £dviedier oaryl

whi ch are optionally substituted by one to five
subs¥i t iefiosinge| ect ed fromthe group consi sting of:
hal g, ne¥aPeril5 hydroxyl, Cl_6-al kyl, Cl1_6-hal oalkyl,
20C1_6-al koxy optionally substituted by one or nore

| e, TC3_10%5cycl oal kyl optional ly substituted by one or
mor Rl e is dletted HOmMbERapdohsiierotydoal kyl optional Iy
substituted by one or nore Ra, aryl optionally

substi t d by one or nore le, 5 to 10 nenbered
het er oarydnoppti onal |y substituted by one or nore |e,

- and 25-N§%%e wherein Ro is Hor Cl1,6-al kyl and
vmaanﬁei% H, Cl _6-al kyl or ary
Cl_s-alkyl,
C1,6~haloalkyl,

Y  isoxygen or -50;-;
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:

H
N\T/)(Rg
| Rio
O
(ic)

wherein
X isfluorine or chlorine;
n isO,ltor;
R® and R’ form a 3-, 4-, 5-, or 6-membered saturated ring, optionally

comprising one or two heteroatoms selected from oxygen and

nitrogen;



optionally substituted by one or nore le; wherein le
i's selected from halo, WO
2009/ 013212PCT/ EP2008/ 059356 - 92 - cyano, o0xo,

waas sy, hal obenzenesul f ony!l pcr/EP2008/059356
5Cl_6-al kyl Cl1_6-hal oal kyl, -NH(C0)-Cl_6-al k-yl,
di(Cl.6)aIkyIanino,.10C1_6-aﬁwylsulfonyl, Cl_6- al koxy

Cl_6-pal oal koxy to .. menber.ed. het er soal kyl ..
aryl® 15aryl oxy¢ah a@“&%“ﬁ TR e Oﬂ%%@%@%ﬁ?ﬂ?‘%%dm
wel | as phar maceidicied @itony theqrept @bdigirgalf haogdnerygod, hydroxy,
2. The conpound gf | a di_ p claim1l
wherein: 20X s Fﬁoglggh%?&é o%ﬁ%@?6§g%%b, 1 or 2

12" = vl ds pgemaceRBcdlly Recenblstsdisghare®3 i s as defi ned
inclaiml; 25as well as pharmaceutically acceptable
salts thereof. A conpound of fornula (la) according

T.0 cheempaund of fggla (Id) agpendsigrio Xasn {1 uor i ne or
chlorine; nis 0, 1 or 2; H

N._ Ry
/\/Cr \g/
N

(id)

wherein

10 X, = H and X,= fluoro or chloro; or
X, -~ H and X;= fluoro or chloro; and .
RM s selected from the group consisting of Cy ¢-alkyl and C.¢-alkoxy, which are
optionally substituted by halogen, hydroxy, C,s-alkyl, Ci-¢-haloalkyl, C, ¢-alkoxy
and Cs ¢-cycloalkyl optionally substituted by C, ¢-alkyl or C,¢-alkoxy;

15 as well as pharmaceutically acceptable salts thereof.

8. A compound of formula (Id”) according to claim 7:
H

O/NWRﬁ
N ©

(id)



15

is 0, 1, 2 or 3; R4 is selected fromthe group
consi sting of: halo, cyano, hydroxy, Cl _6-allcyl,
Cl_6- hal oal kyl, di (C1_6) al kyl am no,

woM@kel_6-al kyl, Cl_6-al koxy optional |y spbskpiod/edsse
by one or nore |e, 15C3_10-cy9|oalkyl optionally
substi tuted by one or nore 4 to 10 nenbered

heteroc d tlonall tituted by one or nore

%g?# ymgﬁbsf%f jmgyyone or nore 1r, 5
to b@mﬁﬁnbﬁmamwhanaﬁgaaypmbbhﬂmnbﬁky?substltuted by
one or nore le, and -NRbRc, 20wherein Ra, Rb and R
are as defnmed in claiml; as well as pharmaceutically
%ccebaabpaméaﬁﬁgnﬂ%@ﬁ@0¢aﬂ¢ﬂaﬂtdwgbbnd of formula
(th) according to claim1: WO C., cydoamw
2009/013212PCT/EP2008/059356 - 94 H ereln
fluorine or chlorine; 5nis are
i ndependent|y of each other or ;ER and R5ar e
sel ected fromthe _group.co ng oD hal o, cyano,

3 - _6-al kyl,

Cl_6- alko:gqoptlonally substi t ut ed by one or nore |e,

15C3_10-cy yl™eptionally substituted by one or
nore Ra, to|10 menbered heterocycl oal kyl optionally
subst it uf®d_k¥~ane or nore Ra, aryl optionally
substi t ut ed fne or nore Ra, (le
yar eeN\het eroaryl optionally substituted by
one or 20nore|RaX,and wherein Ra, R' and Rc are as
defined in c .|n11 Y i s oxygen or -SQ2-;
one, two or three of A, A2, A3, A4 and g are
nitrogen and the others are CR6, or 25Al, A2, A3, A4
and‘glane CR6 wherein

crem

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, cyane, Ci.¢-alkyl,
Cy-¢-haloalkyt and C;-alioxy;

as well as pharmaceutically acceptable salts thereof.

10. A compound of formula (Ie”) according to claim 9:

C,-C,-cycloalkyl

(le)

wherein Xi, X5, and R'? are as defined in claim 9;

as well as pharmaceutically acceptable salts thereof.
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WO 2009/ 013212PCT/ EP2008/ 059356 - 95 - each ‘R6 is
i ndependent|ly hydrogen or 127; and each R7 is
i ndependent |y G _6al kyl, Ch6al kyl.oxy, hydroxyl,

w@fﬂoé’)&sz@ 6al kyl ami no, N, N-di - (Cl_6alkyl) - aptf@pr2008/059356

hal o, hal o-CG _6al kyI hal o- G _sal koxy,

het ero- G _6al kyl ,- Cl_6al kyl suféfonyl ,

C _6al kyl sulfanyl cyano; 5as well as

phar maceutical |y acceptable salts thereof. 5. A

cio mpo cutip@fndfod Edrmilla(1§)lak3rdmgeocidinng to cl ai m 4,
wherein Xis fluorine; n, mare 0 or|,; 10pis O0; R4 is
selected fromthe group consisti ng _Rf: ; al o, cyano,
hydroxy, 15Cl1 _6-al kyl, Yis o or &502-; one or
two of A, A2, A3, A4and. R
A are nltrogen and @ 9 CH2; as well as
phar maceutical |y ccetabl e sal ts thereof. 20 6. A
conmpound of 1 c) according to claim1l: WO
2009/ 013212PCT EP2008/ 059356 - 96 - Riocan be a

substi tuend. o e ring formed by R8 and R9 and is
selected fro @ groyp consi sting of hal ogeny ;P{:yano

hydr oxy, Cl1_ pal kyh and Cr_6-alkoxy; as we
phar maceuti cal ™ acceptable salts thereof. 7.A
co of formula (1d) according to claim1:
wherein 10= H and X2= fluoro or chloro; or X, -2-- H
and X1=ifflugsing oochletiher o; and Rn is selected fromthe
groyp Cqmll%trl ng of Cl_6-alkyl and Cl_6-al kory, which

are ti onal substituted by hal ogen, hydr oxy
Cl_ ég% k@qeledeéﬁ@nhﬁneﬁmwm@g@ IANES é aloalkyl, Cy.¢-alkoxy,

C5_6- Cy%@%bﬁdﬁaﬁ?@ﬁﬁsﬁﬂﬁé&%&iébﬁiﬂdr@k@dncbyt&ﬂo_rﬁexﬁb&h‘dl
or Cl_6-al koxy; har maceut hgal Iy

accept agﬂe@r%agy togtxf)wgllyég stituted ¥ ONe Or More
R*  halo, Cis-alkyl and C,¢-alkoxy;

as well as pharmaceutically acceptable salts thereof.

12. A compound of formula (I} according to claim 1, wherein it is selected from the
group consisting of: \
4N-trans(4-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl}-piperidin-1-yl]-ethyl}-
cyclohexyl)-acetamide
Tetrahydro-pyran-4-carboxylic acid trans (4-{2-[4-(6-fluoro-benzo|d]isoxazol-3-
yl}-piperidin-1-yl}-ethyl}-cyclohexyl)-amide,

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

N-trans-(4-12-[4-(6-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-vl]-ethyl}-cyclohexyl) -amide,
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WO 2009/ 013212PCT/ EP2008/ 059356 - 97 - wherein X,
X2, and Rl11 are as defined in claim?7;, as well as
pharmaceutically acceptable salts thereof. 9.A

woathaund of formula (le) according to clai mpdi/Er2008/059356

3-arcycl oal kyl wherein = g and X2= fluoro or
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15. The use of a compound in accordance with any one of claims 1 to 12 as well as its
pharma.ceuticaﬂy acceptable salt for the manufacture of medicaments for the
treatment and/or the prevention of cognitive disorders; drug addiction, depression,
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psychotic depression, and psychoses comprising paranoia and delusions.

b



