WO 2007/ 148208PCT/ 1B2007/ 001673 NEW CARBONYLATED ( AZA) CYCLOHEXANES AS

DOPAM NE D3 RECEPTOR LI GANDS The present patent application
concerns neyphégandss of the D3 receptor, their 5 procescehp2007/001673
preparation and their therapeutic use. These |igands of the

human 4J3 receptor behave as antagoni sts, or inverse aﬁonl sts or

partial agonists or fUNEWGARBONYAEADKERRGYCLOHE i nvention
relates to novel carbonyl,at C BHAHR ves t hat
potently bind to the dopé 6@38‘@&@ ‘{‘%? as parEFéAli%BrS:‘ ull or inverse
agoni sts and antagonists. This receptor, a D2-1ike recept or, is

di scretely ressed. in onl ut,.a few br ai n eas

dopamni ne neﬁ'ﬁ%n?resﬂ't Reteny O, EONGHTRS N, é‘ﬁi‘%%" ﬁgﬁe 3 recep or, their
(aut osres@%@géf)pr%PQrahan@h&@ﬁ@mewéuﬂb@éél ~organs, e.g. the kidney
(Schwartz et al i ni cal NeuroPharnacol, 1993, 16, 295). It has been
suggested, or even denonstrated that such brain |ocalisations inply a
rol'e of thi SriesgeRidntisSHP WD Suirfar? L FRRDA bR A OGhEBbBE, or inverse
pat hol ogi cal processes such as cognition, denentia, psychosis,

subst ancagatists or padiatiaganiste oc &4ll agenésts.egul ati on and di sorders (e.g.
depression or 20 anxiety), notor regulation and disorders (e.g.

Par ki nson di sease, dyskinesias or equilibration disorders). I n
addi pon, p@AGK‘@R&dUNB receptors, namal y in ki dney, seem invol ved in
t he control hor npne se e |on

pressure (Jﬁ'@ Kivegjion r@@qu ’gﬂﬁ’f'éﬂllate ghexaggogenvﬂlve%-;hat

G oss etp@bnthaBind BY 8¢ -do ﬂﬁﬁe &Gre&ﬁ?&r aér mlz%lpgﬁﬁh@éétdﬁﬂﬁsts and

i ndi cate t hat” nodul ation (via partial, full or inverse agonism or

ant agoni @rﬁygwstaoﬁamrﬁ@emgr eelzlike Faceptas: @s@ﬁ@rgteéy pxrrepsechin 9nlybubp few
appr oach, Lp, chg 9 é*bé@eb?% %Fmﬁ@‘:h CRSHS, At rd‘)%'éﬁ'"ﬁé( $HefiBrsNthemselves
neurology an Ssyc |atr |seaées o] e cardiovascul ar or

hor mbhal (astosteeaptorsjhand nm @hmeueopmmmalemgaap,pIelg:ethedﬂdlwy (Schvemtoet al.

HER Ry P R T T e ——
conpoundsahauéh draheryhlisgtions implyt Berge ft thizn reeeplort Sbtppepen az inuenber of
;gts) |SE : E)lrj}é"ewg@?‘ygd il halﬂ@% P&tggl QF&‘%%Q% %}@rﬁg@ghggéﬁé}&gn gppvanttla psychosis,
substi t uf @dtdire budE %ﬂﬂeﬁn@éﬁce afiod Reguldtiorr afd dfsofdiiee gd déﬁ@ssmn or

heterocycl e fused with a phenyl grou such as indoline or

i S0q2 noAriels, M| ﬁmiﬁtm asb\disqudersde/a 4Batasen disgess/ Gmw'fzs or

The int eé@f’f]fb'ré’c%'dn?@rﬁ@&‘) appl i cation PCT/ FRO5/ 02964 di scl oses
aryl pi perazine derivatives having an al kyl ene group and an indoline

cycl e. Thesén addifioypesipherl Belrecspitars, hamelyds kifinep3searn épiadved in the control

LoCT PeC sitoiment ELTeRRY RS SRR BE b platSyi TREENED AR E il b
B L vat puerolitporins. 2000, A1 Smi ?'Zéamf]ta%ags Imeskp 2006 BE BRI Thse
T PROSODSISBEtONR o NOBAR 8L BBCURBEM VR RATAY ilor SAVeSEe aganisEy, or

het er OCYaFHtﬁ‘gorﬁél'ﬁ)h of dopBnfine |0 REIepidra SrepAlt@nt adpktchBas %b%lpapproach to
substi t ut by an (aza)cyclohexyl group. Further, they  are selective

| i gands ttﬁfatIOQ dfse@éps of thel cemieal @ep@Ms GYStes i Bewrolday) angspswshiataraswell as
notably iUkt @i A B Aohon B3 ar 1y 1N Par ki nson' s

di sease, |zop reni a epression, mani a, anxiety,

dyski nesi asTheqmténnbhmhalopaténisoaptﬂrcatlom W@ s0tld96a9 Tdiscleses' arylplperazine

di seagse., Furt her hes ounds e us ful for treatin

onalts sty gt Senly” GPBATINES aflebotiRt prparfas, BhiT. irts daf g Do
cardi OVQﬁMé‘véf tHes® cOmpduhd® hav@ @ phedyirdgs oRhBEpositiipai dfehe piperazine
recept orsbﬁﬁartl cularly in kidneys, such as hypertension, cardiac

fai | ur e SubRdiutechBy ali balogen sateti ks areha offier hand:i &h e ostipapkaidhe

piperazine, an alkylene group optionally substituted by a carbonyl group, and then a 5-

or 6-membered aza heterocycle fused with a phenyl group, such as indoline or

35 isoquinoleine.
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\ Ar 25 Z chosen fromthe group sel ected wthin: WO
2007/ 148208PCT/ 1132007/ 001673 3 -NNCH H\ e) -CHTCH 0 Il/ -CN f)

Rrepresent cyanoal kyl ; monohal ogenocyanoal kyl
pol yhal oge %Bg’@%%%ﬁ“i . hydroxyal kyl ;, monohal ogenoal Kyfi" P207001673

pol yhal ogenoal kyl ; cycloalkyl ; nnnha?ogenocycloalkyl :

"pol yhal ogenggy Chahdional ﬁ‘aﬁt’é&ﬂoﬁi{;ﬂlcﬁﬁbﬂﬁWCT/FNOBMGA Elscloses arylpiperazine
monohal ogenoal koxy ; pol yhal og enoalkox% al koxyal

nonohal ¢ganativeskiagrg [yl alkylsaeygfaua an Nas@)mekwcle These compounds are
al koxyald no- al koxyal koxyal kyl ;
pol yhal oggr%@% E%Andslw %ﬁ?ﬁ al kyl car bonyl ; aw; nono- or
poI yhal ogenUaemeciedy yit dmy rxowabgelmximbkgﬂed thabothe- cqmpounds accordlng to the
pol yhal oge aryI X aIk e
Pyt ool RARRANYRER ebtgssnk ahUroEaLY of HbERtazne WA eniey 3 ish
10 al Ey:aﬁlﬁﬁlﬂycforl thieelb kpdlcapion of ddpatrkryel Bm(;:onﬁbimb the compounds disclosed in WO ‘
; monohal ogenoa enodi al :
hal odi &1 P TRt Bt SRy A corne A8 BvpRtion have an

: pol yhal %&sm&!&@:ﬂé agidiPas arChyipiparagnedamd lanl AKyIenagkatp slﬂ\i%iltuﬂed by an
is a non aromatic heterocycle optionally fused wth aryl

opt i onal(aza)syaichexyl@redpvi ithesntiey areselectiue/ligands R Ps &Cqmrogen :
~aryl g noal ¥ylee @d Ekﬁ#@%%ﬂl as? rﬁé«f%&ﬂgkyﬁc?té‘mn?\ neurology and

; cyanoal kyl antno car bon ;acyl am noal k
ani nocarplsgdyamy kgarng:ulaﬂkym sl?jlrkmaym ald«geasp, abkryogmnehim;dmemla, -depression,

| kyl sul f | k D
"t ger T MY, YRIREURS  EIREOE ieciets. ek, o Bo el gsoase.
ar %/| f Uﬁ&.ﬁth&f 'gl‘i?siet Wﬁﬂé@ﬁids%re @seﬁmfo?@reb&ﬁ%adkn@)midlatﬁbéccd)@emdency .
optiona substitu one or nore a al ke
c;F/)ano hal>/o %ar%@fa?xysef%fﬁbrm\@g@nsmw ﬁ@(@‘ﬂ‘éﬁ‘%@'@ﬁd&?%aéﬂf implying
al k01<5’3|tﬁé” erwheréfyaawnmﬁe f&@rwrsmpameuuamf eihomnﬁé @&éracageﬁy@aﬁa\snon

© nitrogen; %/ sul fanyl ; | su I
" nonohal @géchee ailyires and athyar: dl?fﬁiﬂ@ﬁé“@b@ﬁd&ﬂ‘ﬂ!ﬂ%ﬁ@‘?ﬂ@’l or dlabetes

nmonohal ogengg h f | disord
pol yhal ogen? %%?}:Q@Fgl ny% ar%%‘%oﬁéﬂal 08? é(%:{nﬁiH{; &rk ‘%arf'y”P h%g’fé’raoa'rsﬂ ers
aryl ; aru;blymg @pghm@l y reaékbxs(-loatlmdwbgthaiﬁhl s TR&yDItUIM{/)IanleX such as
am nocarbonyl ; 0a ar i al kyl am nocar bony
al kyl sulf %?1‘3}/3 yﬁ?l sor oq{ﬁr%‘g@h%g&%* pol yhal ogenoal kyl ; hydr oxyl ;
hydrg)(xyal kyl ; oxoal kyI _

According to a first ob]ect the present invention concerns new compounds of

-formula (1):

with NR{R; chosen from the group selected within:

y —N  N-Ar — O—A
) | N-Ar - 3) —Ar
| / : ‘ / Ar

25 v
Z chosen from the grOup selected within:



WO 2007/ 148208PCT/ 11320071001673 4 with the proviso that: when Z
is a NHCH and NRIR2 is 1) with Ar representing a phenyl fused with a
carbocycl e } on aromatic heterocyclyl (CH2) m wi t hHh8

t he heteroc‘gg?oed%ilgé??nked to the carbonyl by a carbon a{}om %O\Rf{@ﬁ&i
is a) NHCH then Ris not alkyl, unsubstituted cycloal kyl, aryl,
heteroaryl or heteroarlyal kyl; when Z is g) NHCH and NRIR2 ys 1)
with Ar representiapg a—phery! subs)i tut(€H jptM two chépri-n€HgtGhes or
fused with a carbocycleHthen R is not am no, al kyl am no, \

di al kyl am no, nonohal ogenoal kyl am no, nohal ogenodi al kyl am no,

" pol yhal ogeno- 10 al kyl am po, pol yhal ogefypdisal kyl armi no, al kyl ./

al kenyl, aryl or ®hsubstiNuted cyd)oalk@d-N when Zf) S‘E%"NF and
NRLIR2 is 1) with Ar representing an unsubst) t ut ed phenyl, then is
not al kyl, yl or unsubstituted cycloal kyl; . when Z.is a) NHCH .
and NRLR2 i ?4), GREFIRING not aﬂﬁy{} , ar%’la\éwl,kylar al k&%rﬂ?ﬁqe)nocyanoalky!, |
ar al ky!l spbifRapgendeyhnodiRg ; 1 SHiEbxyalkys ; ) mbnohdlegeralieyl not peighaiegenoalky! ;

al kyl am no, dial kyl'am no or hal ogenoderjvative thereof, o[ '
thei 1 phercieaieni reneloazeeeyleaind  saivhaloorpasciealiy! o Cvagemssloalivaikery
or the p j St j I-e s - :
t heir gopﬁloégﬁglpé%&n@gxymaélg%eﬁ%ﬁi, d és?”é%yoaqrrﬁf ,SQB€ enant i Onéellﬁc;x'yalkyl,

Pr ef er abpglyhaigammaikoxyalkyl;N Naloxpalsexyatiyl iy,  zmosohalogenp-alfozgalkaxyalkyl ;

Pr ef er abl . ,Ri oy hal | kvl | .
ol yhat UKo BRIE, AREPABAIVES . WEHOLE  Belogenoan
|, ial Ik;ié_l@@rdasalr:nélarykiaxyﬁlknyk?/aﬂnlkmb-, ?mrmlyMOmnoEabemwh ar aﬁyliaﬂlsmdykyl)alkenyl;
ar al KOX . e , C 0 e non gronat,l c .neter ocycl m. .
wher of n SHloaksvEy siebhkeRalibysurBiBaRsa R R EEpoRIE LA Ao
or opbi oARYIANifHDST i Wikiggaminbh one drilkylamifoalkyl;, al tdnohalogaheaRylamino ;
al kyl car bonyl al kyl , acyl am noal kyl , -am nocar bonyl al kyl )

al kyl sul mapghalegsnodialkyigming) .f ony%aioréwlsy'awalkv ; polyhalogenoalkylamino ;

2007/ 148208PCT/ | B2007/ 001673 5 m being an integer fromO to 4
notably O or 2. Preferably, Ar represents an aryl, merCHjat@r &I
” where

phenyl . Preferably, Ar is substituted with one or nore a

cyano, hedlyhgiegencdiatictaminpol pdighalegarediatosamingplihiedi yl |

di al kyl am no kyl sul fanyl, aryl, aralkyl, aryl oxy,

al koxycar bopyl am\no, acyl, al kyl sul fonyl am no, pol yhal ogenoal kyl ,
hydroxy, hydrbeyal kyl, oxoal kyl. 10Preferably, Ar is unsubstituted or
substituted Wi isna pon ravomatic kiydterqoptle haptiomaliy duked , withalasgear @ptionally

cyano, nore,preferabl i th al kyl_,or |yhal o L kvl T .
et | CreGDISL AR 204 lanes 1l 948 oh e e gy | SRR
fO(r]I Wgﬁa dlko@(ﬁikﬁ)agﬁna;?r owgﬁéalkﬂ&nid&m]fez ém;lneartgﬁnwalkyr; formyi%ih_))alkyl;
an is a grou c) or : r era S ere is
1) and zarng\g@rpgnylﬁlhxlmallﬂgsLgpa@ylg@gfbﬁkﬁﬁqlﬁqﬁgmﬂ); %&%F¥'ag’;@r oup e)
or f); n bei tbSerdrdmh Q4@ 30f fornmula 2) or 3), nore preferably
t hose where NRL IS and Z is a), those where NRIR2 is 2) and Z is

c) and those heieg@nnmteger fremdtodid Z is 20 c);
Ar representing an aryl; an heteroaryl or an aryl fused with a cycloalkyl or an
20 heterocycle; 'Ar being optionally substituted with one or more alkyl; alkenyl; alkynyl;
cyano; halogeno; alkoxy; monohalogenoalkoxy; polyhalogenoalkoxy; alkoxyalkyl;
dialkylamino; non aromatic heterocyclyl attached by a nitrogen; alkylsulfanyl;
- alkylsulfinyl; alkylsulfonyl; monohalogenoalkylsulfanyl;, - monohalogenoalkylsulfinyl;
monohalogenoalkylsulfonyl; polyhalogenoalkylsulfanyl; polyhalogehoalkyl_sulﬁnyl;
25 polyhalogenoalkylsulfonyl; heteroaryl; aryl; aralkyl; aryloxy; alkoxy—carbonylamino;Aacy}l;
acylamino; - aminocarbonyl, monoalkylaminocarbonyl; dialkylaminocarbonyi;
alkylsulfonylamino; monohalogenoalkyl; polyhalogenoalkyl; hydroxyl; hydroxyalkyl;

oxoalkyl;



- NRIR2 is a group of fornula 4) and Z is a group a); NRIR2 is a
group of fornmula 4) and Zis a group b), c) or d), nore preferably .
wher e NR1 i dZisc); - NRILR2 is a group of f - d Z
is a groug&é))Z%%"?I)“?z)%QZSV\herei n R A, m, nare defi ned'g‘gd%gwg&(”%
Preferably, the conpounds of the invention are those of fornmula (A):
R--1( ax_ Nuihtdd pPdVistythaf) 30 where: R is chosen from
cyanoal kyl ; nonohal ogenoal kyl ; pol yhal ogenoal kyl ; . L L
nonohal ogen¥$B| %64 R&N,“'%Wﬂzﬂ%ﬂ%ﬁ& &) Wit f\rgpresgnting @ phenyl fused with a

nonohal C i : : ) - e hetorocvdle i
o sl o st b on v e
2007/ 1488 ETthel3zbaTy b9 86EEb® aokbxyal koxyal kyl ;

nonohal ogenogal ) | kvl s RO Kl o |
m)nohgl ogeng‘&\?ﬁ%éﬁ)w é%o yna$%gﬁ%dl@l aﬂg{éﬁgéﬂlﬁeé\cﬁic ﬁ@‘é}%}f?ﬂlk&t?roawl or
aryl oxy; hetenadyalyikyl ; aryl al koxy; cycl oal kenyl; cycl oal kenyl al kyl ;
-cycl oal kenyl fused w.th henz oal kynyl : di al kyl am noal kyl ; . .
hydr oxyal ky Wheﬂéfw?%ﬁa%ﬁ@aﬁd?}‘nﬁwgﬂﬁ ﬁo‘é‘h&f fep(rggfﬂ';ﬁng@ ﬂ&*ﬁ?b%‘?‘é}”&h
a non arg@gBthieriRetREMSY 6! fustidlt WkRak | darbosere, Wheh R il nor afiio,0aRylhino,
substituted wth one or nore acyl, alkyl or hal ogen; aryl am noal

| ; v
al koxyal dighkgaming, aneaphplogerpaliiiamiee. dyenrhnlagansdialieiamino, -polyh_alggeno-

a1 iy 201 ey boynaPioRBRPIAG, o1 AlERYE SR BY Lisdntited cycloalkyt

al kyl car bonythenrbisa) NHCH@EngH4R B2 i 3) with Arvensesenting an unsubstituted phenyl,

pol yhal ry] : hel 11 ger fromO to 4, A
represe%ﬁgﬂgﬁsé@??@'&éy’hg éﬁ%@*&%‘}%}#@% 1 fused with a cycloal kyl
or an het er ahgal 2;is A) NHCHgarabNRIRE Isy4)s thert R ist pot aviyt, haralkgl, @ralkaxyalkyl,
al kyl; al kenyl - al | ; ., cyano; hal ogeno; al koxy; nonohal ogenoal koxy;
pol yhal ﬁ@ﬁ%éPW%ﬁ%IMyal kyl ; dial kyl amino; non aromatic

het egcycl yiwhaht aghed By R, NtHarO9RN:is alny | artidandikyldrbingl K dlafldming! ;or
al kyl sul fonyl ; monohal ogenoal kyl sul fanyl; nonohal ogenoal kyl sul fi nyl ;
nonohal diegrnodgritivedhgiect.pol yhal ogenoal kyl sul fanyl; =~

pol yhal ogenoal kyl sul fi nyl; pol yhal ogenoal kyl sul fonyl; heteroaryl;

aryl; aral kyl; aryl oxy; al koxy-carbonyl am no; acyl; acyl am no;

am nocar bonyr ; theip rdwriopceutically acoepiable galts, kKyydsateaoearhysigted salts, or the
al kyl sul i no;. . a | kyls Dol o] i pEVANS
hydr oxya%i%%"% '09(%%.{?@@?; étplﬂ;%ﬂ'ggr B{ﬁgleékb p%dﬁncg‘g@gt ?!':;% |99 gﬁ@‘f@%ti’ééi‘“g .
sal t 30 hpdembts, diastdngomatsast ehahtiomes: t he pol ynorphic, cristalline
structures of these compounds or their optical isoners, racemates,

di astereoners or enantioners. 25Preferably, in formula (A) : R

is chosen f@%ﬁé@{!@ﬂlﬂ@ié 1pol yhal ogenoal kyl ; al koxy; al koxyal kyl ;

pol yhal ogenocyanoal kyl ; cyanocycl oal kyl ; aryl oxyal kyl ; aryl al koxy;

cycl oal kenyl ; cycl oal kenyl al kyl ; cycl/oalkenyl fused with benzene;

di al kyl am noal kyl ; hydroxyal kyl ; 30-Nal kyINaAsonyl al kyl ; :

acyl am noal kyl ; am nocar bonyl al kyl ; al I finylal kyl;al kyl -

sul fonyl al kyl ; al kyl carbonyl; WD 2007/ 148208PCTM320071001673 7

-(CH2) ~ C HetPrefgFts Z{®3)h aryl or optionally substituted with one or
nore acyl, al kyl or hal ogen; Ar repr/esents an aryl optionally
fused with a cycloal kyl or an heteracyglgpand/ or Ar 5 being

optiognally substituted with one or nmote a\kyl; cyano; hal ogeno;

al koXy; pol yhal ogenoal koxy; al koxyal kyl ; di al kyl am no; al kyl sul f anyl ;

al kyl sul f onyRrgferably, R is cyanoalkyl, polyhalogenocyanoalkyl,  hydroxyalkyl,

polyhalogenoalkyl, = cyanocycloalkyl,  alkoxy,  alkoxyalkyl, alkoxyalkoxyalkyl,
alky[carbdnyl, -aryloxyalkyl, mono- or polyhaiogenoaryloxyalkyl, arylalkoxy, alkenyl,
cycloalkenyl, non aromatic heterocyclyl(CHz)m wherein the non aromatic heterocycle is
30 optionally fused with aryl or optionally substituted with one or more acyl, a'lkyl or
“halogen, alkyléarbonylalkyl,ﬁ acylaminoalkyl, aminocarbonylalkyl. alkylsuifanylalkyl,
alkylsulfonylalkyl, | '



pol yhal ogenoal kyl sul f anyl ; het er oaryl ; aryl oxy; al koxy- car bonyl am no;
acyl ; aninocarbonyl al kyl sul f onyl am no; pol yhal ogenoal kyl ; hydr oxyl ;
hydr oxyal k ?hﬂhﬁ&;r pharmaceutical |y acceptable Sa|t%CTh¥ﬂh%&ﬁ§n
or hydrate or the 10 polynorphig, cristalline structures of
t hese conpounds or their optical isomers, racemates, diastereomnmers or
enantionerSJnAEmugdmhgeg&rﬁmnﬂOnoHenoEbbGEOEZIhe conpounds of the

i nvention are those of formul a (1c) 0 (CH2)n \\-NCQ\N-Ar 15(1 c¢)

Ri schosenfromal kyl ;cyanoal kyl ; nonohal ogenocyanoal kyl ; _
pol yhal ogenqeneae”raalykm repréSéiIIIts)a(b(aN{Mhore preferaisly phengal kyl ;

pol yhal ogenoal kyl ; cycl oal kyl ; nonhal ogenocycl oal kyl ;

pol yhal ogenocycl oal kyl ; cyanocycl oal kyl ; al koxy ;

monohal ogengakkRXly; /-\I?%yiwsﬂﬂﬁékp%fﬁoéﬁe orah%%)éﬂﬂfﬂzyano halogeno, alkoxy,
monohal ogeno- al koxyal kyl ; 20 pol yhal ogenoal koxyal 'k

al koxyal Rolyhalpggmoalkaxynoalgaredivio- @BMW&D%O)@"SWWIGHW aryl, aralkyl, aryloxy,
pol yhal o yaI QF r

bol yhal og@ﬁ%@r ;I%’d%’égﬁ@ 0Xy5¥ylar yﬁh@é‘uﬁgﬁ é’rﬂIHo %yhaiod&'agn(yf’ hydroxy,
pol yhal oggdroeyajkybxpaialkyl. ; aryl al koxy ; al kenyl ; cycl oal kenyl ;

cycl oal kenyl al kyl ; benzof usedcycl al kenyl ; al kynyl ; amino ;

al kylam no ; dial kyl am no ; di al kyl am noal kyl ;

mﬁn?hg' Olgﬁnlcﬁéfé%b!?‘knm |32|5.|r{1§2|b§hafddge6locbwshw|tﬁﬂ Wwith one or more alkyl,
~; hal odi al kyl anmi noa pol yhal ogenoa m no ;

pol yhal oRR/HRIPeFNAA l@/ﬁwgewﬁyﬁapdgewo%ﬁ?q 9'varfﬁhrﬁlb>r'wp°'vxh§ﬁaem°a'kyl
where CHet is a non aromatic heterocycle optionally fused with aryl

or optionally WD 2007/148208PCT/ 132007/ 001673 8 substituted with one
or nore acyITheaIrEWntmvmpf)@@ﬁompaﬁﬁsdhﬁl’f@m@g embgpigesatal kyl ami no ;

alkoxy(alkyl»ﬁgq ' a o I A nyl al kyl ;

acyl am noal k ;ﬁgln% n b(grﬁéﬁ'l'lﬁ% 8',’"' %Ié‘%5 r8€é gglyl al kyl ;

al kylisul fi nyINiR’kRZ is aagdogabsnﬂfbumyihal)lqdd Z is a groap b)nckeerd)f mone preferably
3; Smis an i te I to A Ar is chosen froman aryl; an

~ het eroarf{?f’s%?” F?ggR)sz éganaﬁt'ﬁ % cycloal kyl or an heterocycle; Ar

bei ng opt i onaRRBashicuptcdormulh 1paRd 'is Bfreupkkat f); al kenyl ;

al kynyl ; cyano; hal ogeno; alkoxy nonohalogenoalko

pol yhal ogenodIfkt4 s gk al toynulad?) Ay mﬂ"ﬂ@fefﬁ@b'&éﬂmﬁtwere NR1R2 is 2)
het er ocysdd/z ib), %&%mremm RS RIS andl I@/bﬁéﬂé %k white NR 12 &)l drd Z is

nyl ; al kyl sul fonyl; nonohal ogenoal’kyl sul f anyl ;
nnnoﬂ&ld@enoalkylsulflnyI nonohal ogenoal kyl sul f onyl ;

pol yhal ogeno I }nyl;

pol yhal ogenoﬂ%é%l%@t&k OfP%%a Qﬁé‘ﬁgér é?@r&%ﬂr "kyl ; aryl oxy;

al koxy- car botNRER2 i a2 groyp ofdoyhmﬂm@mndahmacgmhprty)l p) or d), more preferably
nonoal kyl a Pon yl am nocar bonyl ; al kyl sul f onyl am no;
monohal JYH SM@I‘ Zélimg* noal kyl ; hydroxyl : hydroxyal kyl; 15

oxoal kyl; - - NFOIRZ ke gronbajflf@rﬁﬁﬂé npaI\d 4 |§§@$@j@§) érfypalts, hydr at es,

or h drated salts, or the cristalline structures of

t hes conpoM‘I'i‘Gée'BtR ey "Wﬂ@ﬁﬂ‘edjﬁ%ﬁé?‘ée racenat es, di astereonmers or

enantiomers. Preferably, in forrmula (1c) Ris chosen from al kyl
cyanoal kyl ; al koxy ; al koxyal kyl ; awl; amno ; al koxy(al kyl)am no ;
nis 1; meerablscIib@empowndsio@theap@nbmare/thbag@ﬂfqmu eycl oal kyl
~or an heterocycle; and/or optionally substituted with one or nore

al kyl ; cyano; hal ogeno; al koxyg _%% p halogenoalkoxy; al kyl sul fonyl ;
polyhalogenoalkyIsquanyI aralk N-ca' I pol yhal ogenoal kyl ;
hydr oxyal kyl ; or thelr phald ma tic cgptable salts,
hydrates, or hydrated salts, or the ponnDrp cristalline

structures of these corrpounds or their optical isomers, 35 racenates,
di astereoners or enantioners. WO 2007/ J§A$208PCT/ 1132007/ 001673 9

30 where: ,
R is chosen from cyanoalkyl, “monohalogenoalkyl; polyhalogenoalkyl,
' monohangenocycIoaIkyl; polyhalogeno-cycloalkyl; ~alkoxy; monohalogenoalkoxy;
polyhalogenoalkoxy; . alkoxyalkyl; monohalogenoalkoxyalkyl; polyhalogenoalkoxyalkyl;



According to a still further aspect, the conpounds of the invention

are those of formula (2a): YNNCH N (2a) wi th 5R chosen from

cyanoal kyl n ogenocyanoal kyl ; pol yhal ogenocyan
hydroxyalvazgﬁG%gﬁglogenoafkyl ; polygalogenoalkyl %%hh%&mﬂmnen
; monhal ogenocycl oal kyl ;- pol yhal ogenocycl oal kyl ;cyanocycl oal kyl

; al koxy aII(BWQIR@J(WOaH@hbMa[ogBﬁth@&y@ﬂ@ﬂ?@lk%OX)po];&iab@ehablkbkyalkoxyalkyl

; nronohal ogeno- al koxyal k yhal ogenoal koxyal

: al koxydﬁW&g@?PWWﬁWhl ogEWMb%!PWPRQﬁJ§ﬂ] ky|cyanq<§ycloalkyl aryloxy;
pOI yhal %9@8%@4 a%l%%xg k&y all@ QQIR&H){(alk?IFYEQQ‘iMaIkenyI fused with

aryl oxy nono- or oary oxyal ryl al koxy ;

al kenyl benzqm oaalkmyyl q|aitylenwmaﬂenhy|Iald(wyalkybemm@mﬁfmlaim@mmpalkyl
al kynyl , am no I am no ; di | am no ; di al kyl am noal kyl

nonohal ogen m n nonohgk ogenodi al kyl am no ;

hal odi al kyI am no I po| yhal al kyl am no ;

pol yhal ogenodi al k mhere poI yh émnacdial kmhmhcrimiémycle c@ltlenallynfuaed

t d t h t |1 :
Substi t dvte] SrorgRBab s ted with 358 el e 3hl o ST HAR viept
; al kOXY%IMQIR}/IBmm&' éﬂ%)%/(élkiﬂ)dlﬁlﬁﬁ‘ B%ndaﬂéjdmhbybﬂmdaﬂ)onylalkyl acylamino-

aI kyl car bonyl a an no
- al kyl slﬂllfyényamlrp@qarboraﬂalwsulaflw?%y!faw@lkyl eﬁ'W’r@fﬂW%Wi alaigisulfonyjaliyl;
bei ng a TR I
het er oa%y or a ar&lliB Q:r;p%aﬁl\alotgﬁng {/(ﬁaofkgpb'gﬂgl gahetrg'rog%écl e;
bei ni0 opt i onabeipg anmﬁegem@u Ofotda one or nore al kyl; al kenyl ;

o oyl 20,6 YARRoE SHSHE ) NelopEBE Y, QBT GRS, , cycostot o an

het er oc yteltefbcy'ftﬁé aRh bdmlgyoﬁtlonally csglbstltutddkwitls Ldn‘eaoy Imorel &ligyls alkenply Iajkynyl

al kyl sul f on nohalo enoal k an nDnoh ogenoal Isulfln
o BBt naRgen SBEY S R e ek Dalkoks ! dik Yyt
pol yhal aggirahing, SHbhi Iayémampl Nératargenpaatiached! fbynyé nh@béﬁﬂaélWIsulfanyl
aryI ar al kyl ryl oxy; oxy-car bonyl am no; 30 acyl am

ani nbtarhopspl rwbnoa'kx'wéeﬁyhocmoaehalpggn%almwm%cdpgwlogemkylsunfnw
2007/ 14 31 ho:

“onohal gg%enoﬂ%ﬁa 39@%@9 (T)gen a?b5%bé%%@(§(ﬂ)}ilﬁﬁwhydr%g(lgl/hal?(ganoalkylsulf nyl;
oxoal ky|polyhalogenoalkylshlé¢nyl mﬁermammwb aralI;ylawmyagkgx)g—gaqbgnylammo acyl;

hydrates, g%?rf H%( ﬂrataqﬁnaéamﬁ%lo F}]ngalR@%%c% 2t ICrl %ﬁ\k}élémﬁ'locarbonyl |

structure ese conpoun err diter s

di aster emmmfonylammt |nmmrwrmlogéneélkylabbglyhaiogmcralk3¢ (I3alroxyR ityydoduyalkml;
fro 5yanoa|lfk%/ ; pol yhal ogenoal kyl ; al koxyal kyl ; cycl oal kenyl ; 10
Ar i roman aryl optionally substituted with one or nore

al kyl; cyang; théil phanfacdfickinglaeestablekyalts, hydrates obr tHydidted salts, or the -
pharmaceutical |y acceptable salts, hydrates, or hydrated salts

the 15 RAIYMYPPIS ccr 'S@'E'%Q aﬂtNCHEe§t?fué'B%ﬁees°°6TP°LUﬁ€§ e%dh%uﬂﬁéca&r'”mefs
their oqtdb&ﬂgtegsgigﬁéﬁaonggfg%hgﬁmmﬂé@st ereoners or enantioners.
According to a sti further aspect, the conmpounds of the invention
are those of formula (2c) : 20(2c) R is chosen from al kyl

cyangQal kyl k oal kyl -; pol yhal ogenocyanoal kyl ; .
hydrgiyalkyfnggg% "Pﬁﬁﬁgﬁﬁggkyl ; pol yhal ogenoal kyl ; cycl oal kyl
nonhal ogenocycl oal kyl ; pol yhal ogenocycl oallryl ; cyanocycloalkyl

Tononal ogendt alkoSpaRRy | Homs SRnbARY0oaRbnABEnaRIgh « Akt alkoxyalkyt
al koxyal gnnat '00 a,mam@hal WY@lelﬁwyméfﬂéWﬂll@' arylalkoxy, cycloalkenyl

pol yhal ogenoal aI kox al kyl car bonyl. ;
pol yhal dgéled ya Yhr §Y kenybrfyﬁg(wthqhenzemﬁ,ngtallgy}ammoalkyl hydroxyalkyl

| yhg! Kk -
] e L g SO o
sulfonylalkyl; alkylcarbonyl;



-(CH2) m C Het WO 2007/ 148208PCT/ |1 B2007/ 001673 11 \ Het N.--is a non
aromatic heterocycle optionally fused with aryl or optionally

substi t ut eqyghdoR 186 or nmore acyl, alkyl or hal ogen ; apyraslonehés!

, al koxyal kyl am no ; al koxy(al kyl )am noz; cyanoal kyl am no ;

al kyl car bonyl al kyl ; acyl am noal kyl ; am nocarbonyl al kyl ;

al kyl sul fanyl al k W kyl sul fin yl ~; al kyl sul fonylal kyl ; 5n is
an int ege_f(&éz)ln{'ct PeB;) Mis aﬁ—@er fromO to 4, Ar is chosen
froman aryl; an ter or awx_ar

het er ocycl e; Ar being og@lx't%al |y subst|S %Hfoi'da Wa?cgﬁﬁgg@wf%% 'Oﬁilyafﬂsed
al kenyl ; wathleyyiydr optiyedlly;substitageneith sh&oxroreracyihalkglge hatddenxy ;

pol yhal ogenoal koxy; al koxyal kyl; 10 di al kyl am no; non aromatic
het erocyclyl attached by a nitrogen; alkylsulfanyl; a |Ikylsu Ifinyl;

al kyl sul f onyAy reppaseingd thﬁm%bﬁaﬁaﬂ?%é’é&’%nth Wfb@lk@%ﬂﬁﬁ'h@éré@dé aivd/or Ar
nonohal ogenoal Kyl sul fon %@I I ogenoal kyl su

pol yhal oBeingaloriiorallys iskpstitu i1 oten ol mrguaﬂwhgpya%t dalogepp; alkoxy;

| | b
L T s A
al kyl sul pony;zalagemalkymmhwt ogdveteroripl; paly!m(al ogalkmymrboﬂwmmyl acyl;

O o B ity pob BB BOAEITE b ko REAGE, oL

structures ojr meesghmumwyoacdép@m csaltscaydnammrs hy&n&tecacsalmt s the
di ast ereoners or. enantioners. Prefera@g@ in for gh%

Chosdl  PNMErys: SHrlaligs: Strefuies, o hebh: COROWIR Q5o i ANTsSt jsaumers
wth a cyﬁeggtgyld,MQhep@ymtﬂo)héybst| tuted with one or nore

al kyl ; cyano; hal ogeno; pol yhal ogenoal kyl ; or their
pharnaceutically acceptabl e salts, hydrates or hydrated salts, or

e POl YITor Pcbraifig toh Rirtrleh BBt el tcfiidiing BE e |99ém%né1§§gés€{/%%|rmula
optical isomers, astereo rs or enantioners
2007/148@&8PCT/82007/001673 12 0 (CH2)n-ND-\_ N )-Ar (3c)

Ri schosenfr omal kyl ;cyanoalkyl ; ronohal ogenocyanoal kyl ;

pol yhal ogenocyanoal kyl ; roxyalkyl ; nohalogenoalkyl
pol yhal ogenoal kyl ; cycIoaI i;j§n0§§gl ;
al

pol yhal ogenocycl oal kyl ; nocycﬁbalk

nonohal ogenoal koxy ; polyh ogenoalko alkoxyalkyl
nonohgl ogeno- al koxyal kyl ; polyhalo alkoxyalkyl ;

al koxyal koxyal kyl ; nohal ggeno xyal ; X
pol yhal ogenﬁgl kcy5§<yaI°EIS)§<%l ky?/% a%ﬁbarﬁ ;m%oﬁg_loggpocyanoalkyl,

po: yﬂa: OM?M6ye|$nocyaToélb}{y hﬁlfrwl(yl?{wwt kyﬂnmohﬂogencmikyll l;?(olyhalogenoalkyl :
pol yhal ogen oX aryl al kox e cl oal ke 3 _
Cycl oal KORAAINEy MomalogeapaEiRRIGn; 2olbaGeroHIAGAION | Cuptarycioalkyi: alkoxy

al kyl am ﬂ%nohégﬂ&ﬁlﬂb&&a%&%al%&dﬂﬂﬁw NARGKIkyl ; monohalogeno-alkoxyalkyl ;

; monohal ogenoal Kyl am n0 ; rnonohal ou%enodl al kyl am no
; hal 8@i ap®iyhalegensalkexyalkylsl yhalkoxyalsexyajyaii nomonohalogeno- -alkoxyalkoxyalkyl ;

polyhalogenoalkoxyalkoxyalkyl ; alkylcarbonyl ; aryl; mono- or polyhalogenoaryl;
aryloxy ; aryloxyalkyl; mono- or polyhalogenoaryloxyalkyl ; arylalkoxy; alkenyl;
cycloalkenyl ; cycloalkenylalkyl ; benzofusedcyclalkenyl ; alkynyl ; amino ; alkylamino ;

dialkylamino ; dialkylaminoalkyl ; ‘ monohalogenoalkylamino ;

25 monohalogenodialkylamino ; halodialkylaminoalkyi ; polyhalogenoalkylamino ;
. —(CHym @

polyhalogenodialkylamino ; polyhalogenodialkylaminoalkyl ; where

@ » |
is a non aromatic heterocycle optionally fused with aryl or optionally



is a non aromatic heterocycle optionally fused with aryl or ,
optionally substituted with one or nore acyl, alkyl or hal ogen ;
aryl am noqlvg%owmﬁhzroxyal kylam no ; 15 al koxy(al kyI )amP'i"‘i‘/IBzoo7/001673

, cyanoal kyl'amno ","al kyl car bonyl al kyl ; acyl am noal kyl ;

am nocar bonyl al kyl ; al kylsul fanyl al kyI ; al kyl sul finylal kyl ;

al kyl sulgupsttutidkwith ong drsnere adng@l of halegkeh ¢ adylaminioalkgh; alkbeatyldmioon;
0 to 4; Ar is chosen from an

an hetero r aaryl fused
with a AkpyakKeMio an ZGYW@%;@V'E% Wi?%é‘)%‘?'?ﬂnal I yacyPamlnoalkyl,
substi t Lﬁrﬁﬂo&!rban)ﬂé‘lﬁylc’ra!mtﬁfaﬁi'lﬁﬂ@b aﬂy}kﬁ.ﬂ‘ﬁﬂylalﬁ\}lkﬁﬂéﬂsulfGWRyl
hal ogeno; al koxy; nonohal ogenoal koxy; pol yhal ogenoalkoxy,
al koxyal kyI n lsjaallnigg%rrfrqm1 tadh aronmatic heterocyclyi attached by a
ni t rogen,; sul finyl; alkylsulfonyl;
m)nohgl ogen %@qéﬁﬁ%%ﬁ??% {r%sﬁohal ogenoal kyl sul finyl;
monohal ogendalikghesérf fragl an pquyaralhegmnaral bylaﬂmryhfww with a cycloalkyl or an

R L B R R R R LS T
ani nbcar Ay ; haiBgerd; kxalk@&}:ncmam enodlk@kﬁylmmmmq alkoxyalkyl

al kyl sul onyI am no; nonohal ggenoal kyl ;. pol an noal kyl ; hydr

hydr oxy iyl amgighaNRY| arOW"QOB?tPfLQPHQ'Ub 0@18 :?gfﬂy I%)/izgfanyl
t hei o Phig 'Cﬂikgféuwpt ﬁ@n@hﬁl@béﬁoalmwl%gﬁ ﬁbnMﬂé@érﬂﬁll@@u’lfﬁwl
or the polyrmr hi ¢ ristalline strucCtures of ese conpounds

their omoMalqmneH(ylsuH@mrrat eglyhabagn@albsdﬁtdfa@ybr emlmalmlkylsulfmyl
5Prefer l

CE S ARk AR iRl gL Ry, PO, koot 5
subst i tLaogldmwm h ormnnmocmboeylhal og'@noalkylacmncbdaebmnyﬂjhar rchalkylainiredciagbonyl;

L LT I R N DT T SRV

racen®t esxoaltylast er eoners or enanti omers. Pr eferred corrpounds of

formula (1) can be chosen from 15- '

2-cyano- N-(4-{214-(3-trifluoronethyl phenyl) pi perazin-1-

yf| ethylicyg} QH&?‘WE@&&%H acceptable salts, hydrates, or hydrated salts, or the
1-(442-[4-(3-trifluoronethyl pheny i perazin-1 -yljet hyl i pi erld

in-1 -ylpoiraprahice- aristalling osfgjctmggjr@fp Hhese d@mpounds or their optical isomers,

1 (4 {23 érgagegl G YR QSRE A RS MmBisPer azi n- 1- Aet hyl } pi peri di n-1-yl)

N- memoxy N- nmet hyI 2-(4-{214-(3-trifluoronethyl pheny)pi perazin-lyliet
‘hyl }cycl ohexyl i e)a 6

1- (4-{2-[ 4- ﬂe Wé‘il% Ehheny) pi per azi n- 1-yI ] et hyl } cycl o- hexyl i d
ene) propan- 2- one, 25-

1-(4-{2-[4- Syltap&]é}qg%{:) thylll?yrllency,\}é)o%ﬁ(ry ZIQIR - ;I Ié&ilt( l?ky}/(:l nyl%#lo

opan- 2- one,

N—(4 {Z%W@gﬁaﬂ,ﬁgenyfl pi per azi n- 1- yget hyl } cycl ohexyl ) - 2- cyanoacet
am de,

4- {22& (3-Trifluoronet hyl phenyOpi perazin-1- yllethyl)plperldlne l-carb
oxylic acid Hg 1% butyl ester, hydrochloride, 30-

1- (4-1244- (Q IUorophenyI)plperaZ|n | -yl l'et hyl } pi perid
in-1-yl)propan-2-one, dihydrochloride,

-{214-(3-Trif Ly t hyl ) pi in-1-yliethylipiperidipd-vih
Seetio aci anrds ERSEA Tromaral Slibrn i REER 8 .cyeloShol of Bh Retdrbdytie! aHolor
1- Pheny|op2rohéﬂy{ 244bstutedi f Witler aorRt hyt ph@mﬁl ) aikpler axano:1- Whiogehy! } alkpey:;

ridin-1- 35 yl)ethanone, dihydrochlorid V\ﬁ
2007 39 42 enpakenyy ORY; polyhalogeno ylsulfanyl; aralkyl; aryloxy; acyl;

1-(4- {2%%&13’@,{013"@[ mwgm%enyppl perazi n-1-yl]ethyl }piperidin-1- yl
) but ane-

or their pharmaceutically acceptable salts, hydrates, or hydrated salts, or the

polymorphic, cristalline structures of these compounds or their optical isomers,

35 racemates, diastereomers or enantiomers.



-di one, hydrochl ori de,
3,3-Dinethyl-1-(4-{2-[4-(3-trifluoronethyl phenyl)pi perazin-1-yl| et hyl

} pi peridin ?j 2-one, 5-

N[ 2- Oxo- 2- (\ﬁo?ézﬁ %gfptrl f 1 uor omet hyl phegyppi pera2| n-1| - yIP]Cgt 2yo|05/%0|1 7ésri

di n-1- yDet hyl i acet am de,

3- 0xo- 3- ( 4- {debrdlagttolai Istllblftmﬂmﬁadqebenyé)qmmmuads rof thg | ineritiph} aretbosel of -

in-1- yl% enitrile, hydrochloride,
2-thhoxy5hp NP 14- (3- trlfluoronethylphenyl)plpera2|n ‘1-yl]ethyl}pip

eridin-1- 10 yl)ethanone, hydpochlo
2- Et hoxy- 1- (4- {2[4(3tr|flu Mlp I) a2|n1yljethyl}p|p
eridin-1- yGCethanone, hydrochg orlHie

5- 0x0- 5- (4- {214- (3-trifl uoronet hyl phen |)p| per ifh- 1 yI i ethyl } piperid
in-1- yl)pentanenitrile, hydr ochl orl(aé 15-

3-(4-{241-( %ﬁﬂropr opyl ) pi peridi n-4-yliethyl}piperazin-1-yl)-5-
trifluoronethyl benzonitrile, dihydrochloride,

1- (4- 52- [ 4- (R-dHosbo Xiagrh ayahdalkypler mpnohdlogérijaeyayddliyl p grdlyhatedgenpicyamastiy! ;
n- 2- one, _dih dro hlori de

1- (4 { 2 PYPSYaY ¢ nMoNBRRIBAETSPier abPiXhalogeRealiy | pMeBNPIRIRNGeXFoRY!
opan- 2- Opélyhaegenocycloalkyl Yanocycloalkyl alkoxy ; monohalogenoalkoxy ;

2- Met hyl - 6-(4-{241- ( 2- oxopr opy )p| eridin-4-yl]ethyl razin
enzoni t r PPihalggeRcakRNiior i de, p ﬂ ylTethy %RO#a ogeno—al&o}/ya]kyl

2-(4-{21 o&ﬁ%ﬁéﬁ QR |hy| DWEJKBW%I” 1- YidnBhBigeRb-RfMOXFAIRoaKY ;

)acet am r oc

1- (4-1p2- Pﬁybﬂomwlmxbl@lhquﬁygber aMylcatbgny] et BMIOXY ,peal’YlﬂXMakylyl ) PpPBPancr
-2-
3 (i (o PIBIBRRBINT o andelkon 51 eyl prrioalbenr pyalionyle
ile, di hbelnznﬂlrdedcydalkenyl alkynyl, amino ; alkylamino ; dialkylamino ; qlalkylamlnoalkyl;
(o 2 o T LMoL SRS ey pes fen Sl BeleiHarhY! ) PiRSiilfaringa

etic acl
1- (4-{ 2- pdiykale daawy!mma@hepyslyhalog@hamamylanwad et potyhatbgenddialkyldmitopiky! ;

opan- 2- one, %dro hl ori de,
1-(4-{2-[4- gﬁ@,&[&net | phenyl ) pf' perqzi n- 1-yl ] et hyl } pi peri di n- 1-yOpro

pan- 2- one, rodetof i de, T~ Het
_2(3322 gg_(?» Chl apidrpi per ~ k- hbRtdmbie Refdrééyiiel opfiorlip hased

1- {412 (with- 3oyl yoipiQpsionalivn-subgtitutechywithi pee | @f rmaersy| 3y, oyl 200 rhalogen ;

e

Opr opan-akylcarepnylalkyldr oc tdoytandiapalkyl ; - aminocarbonylalkyl ; alkylsulfanylalkyl;

s oor opartBHS RN A AP RREY 5. P Perazt -yl ethvly prpert din- 4

1-(3p4-Difl uor ophenyl) 2 (4 {214-(3-trifluoronethyl phenyfl pi perazin-1
- yliethyl}pi Bel’l di n- et hanone,

1-(4-{244-(J eeganr'nﬁgeb B%QMphenyfl p| perazi n-1-yliethyl }pi peri di
n-1-yl ) propan2-.one, -

1-(4-{214-(2,3-D fluorophenyfl pi perazin-1-yliethyl }pi peridin-1-yflpro
pan- 2- one, m representing an aryl; an heteroaryl or an aryl fused with a cycloalkyl or an

1-{4- [2-{ 4 PRpOL AL Yarrlg WhBORAN*&lkifred Wit $hd Rl ARble ikt -afkery CRRTyi
(4-{ 284-dgay | hélogermretaihhgh emphphalpgenoziioxy: ybalghaiphémoatk miye xgkpryy!

am ¢ amgl allﬁslralz ino; non 'aromatic heterocyclyl attached by a nitrogen; alkylsulfanyl;
alkylsulfinyl; alkylsulfonyl; monohalogenoalkylsulfanyl; monohalogenoalkylsuIfi'hyl;
monohalogenoalkylsulfonyl; polyhalogenoalkylsulfanyl; polyhalogenoalkylsulfinyl;
polyhalogenoalkylsulfonyl; heteroaryl; aryl; aralkyl; aryloxy; alkoxy-carbonylamino; acyl;

30 acylamino; aminocarbonyt; monoalkylaminocarbonyl; - dialkylaminocarbonyl;



,2,2-Trifluoro-N-(4-{244-(3-trifluoronethyl phenyl)pi perazin-1- -

et hyl } cycl ohexyfl acet am de, 15-

{244- (3-Trifl uoronet hyl phenyl ) pi perazi n-1-yfl et hyl }¢cycl ohe arb

c acid Wgtszf B or - Tet rahyg)r of uran- 2- car bo}%IT 15203?%62%

{214-(3-trifluor orret hyl - phenyf | pi perazi n- 1- :
et hyldigysilifeR ébh'lr)cﬁmn‘i’&lohalo enoalkyl: polyhalogenoalkyl; hydroxyl hydroxyalkyl;

Met hoxylg)?r\l- 4- ? (3-trifl Sor ome¥hy? Keny?) pi peyr azin-1-

- 2
yli
(
a
(
y
2-
yfl et hquX@WdSVbhexyf I acet am de,
2-
y
2,
y
(
y

4-
m
4-
[ i

Met hoxy- N- (4-{244-(3-trifluoronet hyI phenyf | pi per azi n- 1-
| i et hyl }cycl ohexyl )acetam de , hydrochl ori de,

i
2-Di fl uor or rth@n-pmrrflase(lmcalm fkcantablet $aitspydyateei pernygraied_ salts, or the
|

f4 {et yl CclPr?) rgﬁ%ﬁ%{&@ﬁ%éﬁs )%f('\éli rs%?%@@jouﬁag CaF qRey! b&lcgf' |gomers -‘

et hyl }ré&@h@ﬂ&exd' bét@r’@mh%rs or enantiomers.
2- Hydroxy- N- (4-{214-(3-trifl uoromethyl phenyfl pi pera2| n-1-
yl I et hyli cycl ohexyfl acet am de hydrochl ori de,

3- Met hoxy - NptetafabhfinfSmhudla {24yor omet hyl phenyf | pi per azi n- 1 30
yl i et hyl I cycl ohexyl) propanam de,

N-(4-{214- (R idchbédrPoARYSRYAIKA'; asryﬁalogeﬂoaikwetam&éwl ersitikinyd

nmet hoxyacet am de,

N- (41q 214- ( 2- Cyano- 3- net hyl phenyl ) pi perazin-1-yllethyl}cycl ohexyl)-2-
met hoxyacet

N- (4-{244- (%mlj—?&f)‘?% gr?y p| p t|'0r?-a y SIUPStItHgﬁd} ‘(’:V%I% ee>?§/|m‘3“5-arrey g hg ayné)
cet am ddalogéBo2polyihdldGRuaiNgT/ 182007/ 001673 16

2- Et hoxy- N- (4-{214-(3-trifluoronet hyl phenyl) pi perazi n-1yfiethylicyclo
hexypacet ami de , hydrochl oride, Cycl opent-3-enecarboxylic acid

(4-{214- ( 3- br ithéit pharmadedticallie agesptabieagalts; hydrates, or hydrated salts, or the
“yliethyl}cycl ohexyf|

( 4- { P14-Posn qrpmcuoc,:r@éﬂmmst%gﬁ%ggh %s(lgzﬁzﬁﬁﬁ)%hg yor théir optlcal isomers,

yl]et hy|rh€é’rﬁb€é§eéf|¥£t)eré%ﬂ&§ or enantlomers
N-(4-{2-[4-(2- Cyano- 3- net hyl pheny1) - 3, 6- di hydr o- 2H pyri d| n-1-

yl i et hyl }cycl ohexyl ) - 2- met hoxyacet am de -

N-(4-{214- (25 @(ran\g & T HLRAG SR She Adhigounts SKE iRV toRER! thods of

10 met hoxyace
2- Et hox;femcht(la{zc244 (2 fl uor ophenyl ) pi perazi n- 1-yl i et hyl } cycl o- hexsi l)

acet am de, - Tetrahydkof uran- 2- car boxyl ic acid
(4-{244- (2-f1 uor ophenyf | pi per azi n- 1- hyI }cycl ohexyDami de, -

N- (442[ 4- (2- Cyanophenyl ) pi p $CH)nAp xyO 2- met hoxyacet
am de, 15- M;?*

2- I\/E%mxy N (4-{244-(3-tri fI uor onet m@)phenyl) 3 i hydr o-2H pyrl di n-
1- yftethyl}cycl ohexyl)acetam de,

2- Met hoxy- NR{ 41B- ( 4chudseny | pirqmr azaliyl1- y payehpaikglyicl omerohalagencoyadealkyl ;

§| :ng E;@% %&%4@&%!@ }%%&SW' p*&?&%’dh%i’éd%%&ﬂ{ﬂ”' 1'polyhalogenoalkyl'

2| Pheﬂol NaIML{ AibAh4idgeradycloalkghepdlyhaibgendcypiopikyiazéyanbeycloalkyl ; alkoxy ;
| et C ex Cet a
33, 3 TrmP ng&?a #3) 2 robelagenaaikanet ey pMeBehaioRene-alkoxyalkyl

el
yliephyl d%fd%é%)& Aaanam gRroxyalkoxyalkyl monohalo eno—alkox alkoxyalkyl ;
4- Met hox p 4%2 3@?“ fluor oyrret ﬁ(g Kenyl ) pi per azq n-1- g yay

yl ] et hy|gc&thge@ua9 pyalsmaaiale, alkylcar omg}m apéint MNenelr B@Jx@alpaefmrﬂ
412- (4- az
{QICI ogle 55( légar?y &&qupﬁf acal)'ﬁ}){ff%%%w kig%}ﬁ Ppl Eﬁ(? ¥I|k%rlamag'9lalkoxy, alkenyl:

~ypet hyl ]cm:halaﬂdwylyl %minaileanylalkyl benzofusedcyclalkenyl alkynyl, amino ; alkylamino ;
dialkylamino ; dialkylaminoalkyl ; monohalogenoalkylamino ;

30 monohalogenodialkylamino ; halodlalkylamlnoalkyl polyhalogenoalkylamino ;

—(CH,)m @
polyhalogenodialkylamino ; polyhalogenodialkylaminoalkyl ; ' \ where



30- Cycl ohex-1-enecarboxylic acid

(4-{244-(2-fluorophenyl ) pi perazin-1- yllethyllcycl ohexyDam de, -
Cycl opent ylic acid (4-{214- (2 fl uor ophenyf |

yl ] et hyl }cg%ﬁggﬁ)exy@%m de, - QICQ%%W&I&B
N-(4-{214- (2-Fl uor ophenyppi per azin-1- yf I et hyl } cycl ohexyl)-2- 35

met hoxypr opa e, WD 2007/ 148208PCT/ 182007/ 001673 17 -

Cycl Opent—S-CBg_ﬁ rboxyl ic acid (4-{244-(2-fl uor opheny0p| perazin-1-
ylJethylicyc € eca

T e e, xS RIS, koAt gmisy ctosaly
Cycl openggdstiened dithwond bcmage dcyl, alkyl or hal%gen arylaminoalkyl ; alkoxyalkylamino ;
(4-{2-[4- I%Z cyano 3-net hyl phenyO 3,6-dih

2H pyr i dakoxy(3l k}/léqrﬁ@p} cycl©Re3 Mﬁﬁw@ alkylcarbonylalkyl ; acylaminoalkyl ;
N-(4-{21 y vl c X)ifnotsioxyacet a
m de, ot n%((’:\;/cl ogepl(?p ’1%*1'3@2 é]‘f I gkglghltdﬁwlbw FRASHRF R

(4-{284- ( 2- ayiamophtegeofiomet tozd:n- 1- yli et hyl }cycl ohexyl ) anmi de, 10-

N (4-{244-( hWRenazi n-1-yliethyl}cycl ohexyl) - 2-

met hoxypr opiﬂgn#ﬁé‘?g&%%mb%d'

N- (4-{214- ( ArFs whbeermenmyﬁ Bpi argl, @ni metéroanyl etrtarl Ay dlissdewitd -ateycloalkyl or an
nmet hoxybut anam d

2- Met hoxet Q’W?'ﬁy Ar Npging Pfiﬁn?'y sybstiuted A ADE [ﬂ{e'???fﬁ)laﬂg} Bkenyl: alggny:

yfiet hyl hynel ORgMYEN®! MG Adnohalogenoalkoxy; polyhalogenoalkoxy; alkoxyalkyl;
N-(442[ 4- % Q/anogheny | ) pi perazin- 1- ?/ |']eth xly ?,ohex - 2- et hox kyacet a
m de 10- dialkylamino; non™ aromatic heterocyclyl attache mtrogen al yIsulfanyl

2- Gyano- 31'[()(Iéulﬁlgyl‘1 %&y@u\f@ﬁﬁph‘?ﬁ'é(ﬁ&tﬁ'ld@;%h@éﬂ(ﬂs&lfé‘wl et Mnbﬁ&%b@ﬁ@éw)ﬂﬁﬂﬁ{yl

am de

2- Met hyl mahokaiggendaliyistifanyl 3- tolyhalagepnalkgulfanyhy pppplyhalegangalkylsulfinyl;
| i et hyl i,d o
2 et no N TERIOREIBA e apy raly sodowss algnpesriamiaming; aor

1- ylj etdyldnivio] oheamindeatbmglyi de,monoalkylamlnocarbonyl dlalkylamlnocarbonyl
2- Et hox 244-. 3tr|flu r omet 6-di hy p
-yl ]lg @”lé@@ ) Jpenaha %enoam{/ R/¥1a ogehoalﬂyl Hyc?roxyhl_ Xydroxyalkyl

2- Et hoxyo,gga(@f{244 (3-trifluoronethyl phenyl ) pi peri d| n-1- 25
yliethyl }cycl ohexyl ) acet ani de,
4- Met hoxy- N- (4-{244- (3-trifluoronethyl phenyl) pi peridin-1-

yliethyllcy )}% Fl t Its, h hydrated ‘salts, or the
2-(2- Met hoxg)t'?ﬁ(é)ﬁg H%\%g@?ﬁﬂa A ccePabel Sor yqﬁaﬁeﬁhec’rﬁ 6ager%1612|sn 9.

yl et hy|gaiynomhwycr)swbm@mwturﬁydpbdhe@e|@enpc3mds o e optical isomers,

ool R A | 0L ) 2 e

yl]ethyl }cycl ohexyl ) propanamn de,

225 gm{ 3;4 ( %r&era%lf?#?or%ﬁﬂz%ﬁr azin-1-yl 'I et hyl } cycl ohexyl ) - 2- phenoxya
gl-m( ale{ 2;1451 (ﬁl %é)ﬂ} myall&ﬁi perazin-1-yliethyllcycl ohexyl)-2-oxobutan
2- Cyano- N- (4-i¢ 444- ( 3- cyanophenyl ) pi per azi n- 1- yl'JTethyl }cycl ohexyl ) acet
am de, WD 2007/ 148208PCTM32007/ 001673 18

N- (425 214- ( A semesents epseaatippalbciused WJt_hLagchlaarst pagier entignally spbstituted

met hoxy
2- (yanomﬂtﬁgﬁ[ngr? ille oérl'\gl Fﬂy1 phe yhalogengag)(ydl hydr o- 2H pyri d
in-1 - yl] ebh)thelc;pﬁauhegwt)m&yetmphble salts hydrates, or hydrated salts, or the

2- Oxo- N'pgoéf n{'norphlc cnst'(alhfI u Fuocnt?rtegylap r{ﬁeél o'mpp?oru%%igno% their optical isomers,

racemates, diastereomers or enantiomers.

According to a still further aspect, the compounds of the invention are those of

formula (3c¢):



yl ] et hyl } cycl ohexyl ) but anam de , hydrochl ori de,

2- 0xo- N- (4-{214-(3-trifluoronethyl phenyl) pi perazin- 1-
yllethyllc ‘%d ohex 5) ropanam de , hydrochloride, - 2-Dne
i no- N- (4- {WWORWIA4E2%% i f | uor onet hyl phenyl )pi perazin-1-
yl ] et hyl ) cycl ohexyl ) acet am de,

N- (4-{244- (2- Fl uor ophenyl ) phper azi n- 1- et hyl | cycl ohexyl) - 27

i sopropoxyacet am de, 4- Met 2?3 y 4 - phenyl p i perazi n-1
-ypet hyl ] cycl ohexyl } b ut ana (C[\I_{" % Ar v

2- 1 sopropoxy- N- (4-{214-( 3- tRi fI uor onet hyl phenyl i/perazi n-1- 15
yl ] et hyl I cycl ohexyl ) acet ani de, (3¢)

N (4- 1248- (g Oygno- 3 4c1 11 yorgmet S phengh ol g A oo B AP

hexyl )-2- i opr8pox
N- (4- { 24bivhalogeassyadobikilf;| ubydroyalkylnhemdnphalogeaailkyl 1  polyhalogenoalkyl ;

-yl lethyl I cycl ohex -et cet .

Y oy ano xelpakyin TatidedenaRu Sk s ol cyppesYeaalod : alkoxy

| ] etfyl ak kyl hal -alk lkyl ;

Ly MRABHEaReR g@g‘é?‘ggﬁa°al"f°*v alkoxyallyl | monohalogene-aloxyalky!
MY

" hydr ochlpofy a@gengal m noalmy@lkpmlhyl(s tmn%héloeﬁﬁpmwowé'gw&)aﬁw'
lp\)fEZZI{ 2 P Iy{é%gléh &( ?élﬁ)@t hy I%/ﬂ:‘a p:jgaé a;Z Irrrllggo- or polyhalogenoaryl
-yfi et hdnfomc) oeirgboyyalkg oyente aoet aniydelogenoaryloxya"@d,{gr;{lalkgxy alkenyl ;

2,[ E:)i;;'&&{:lg%onﬁt, %clo%lke%y%%l p Beﬁ%fuged]cyc%lk]eﬁylr!yla!}(ﬁ)/ﬁ,l 8“1%%’1 %lk%famino;

3- Oxm N-d(iaqk |ém|4|o( 3-trifluor @iaikylmhpherkyl ) pi per azi n-monohalogenoalkylamino ;
yl | et hy exyl nanm de, 2- 4- d| '
ro-1H | geﬁp B‘ME‘I‘HW] cycl W@J?'E}’la@ '?Jy‘ylt rif IRPE’FC}@E(? a&Bm

- 2-Cyano-N-(4-{214-(2 ,6-di-terf-butyl pyrimid i n-4-yl)npi ,
razin-1- 35 yllethyl }cycl ohexypacetan de, WO —(CHz)m-®

fST/Tg2007/001673

2007/ 148208PCT11132007/ 001673 19 . .

N (4- { 2olvheipgenpdialkytaminm e Relynplogepedinkylemingalitvhy| 3 cycl ohexy
~ et hoxyacet am ,

2- Cyano- N-(@A- { 21¥- (2, 3-di f | uor ophenyl ) pi perazi n-1-yl ] et hyl } cycl ohexyD.
acet ani de, < Heloyano- N (4-{244- % cyano- 3- net hY phenyl ) RI perazin-1- 5
“yflethyl }cyc exig| 3 aant @aroatic eterocycle optionally fused” with aryl or optionally

N (442l uf:&lt@é%’\ﬁ’iﬁOH@éPH&Q%W Wiy PSF AZibBert: Yhshinbhikgy-chRBESKylaning ;

, 3= tri uor opropana

2I q/who-d}kc(xgrledll@])én(lﬁo 6, 7, 8yareaiiytancinonap htatilcanbanyalkybi; per acylaminoalky! ;
I e ReL BRI o v S ivielod s b sylomialsti. 1

yliethyll cyﬁh@hﬁwégaqﬂimmtde,
N-(4-{214-(3,5-Bistrifluor orret hyI phenyl ) pi perazi n-1-yl ] et hyl } cycl ohex

yl)-2- net th?élE’éﬂ’@,gPaﬁom Oto4
e 1254 (A W Rhgsetn frél'nfér\“émn&ﬁ BkePBSgY b BhReYIeRisEd Yt & aybbkgy el an

hexyl )-2- 15 net hoxyacetam d

2 Cy 2ho-het¢rocycle4Ap peingi ﬁphpfwlbl%@ﬁbtﬂt% with cenien I inegrel ki kvl iy
N- (4- {ZAFXaPE 6h %‘og% St ag< O{Y/I p"Q?‘.‘%'?aé°%e”z? a"ﬁoﬂ)l pperl%hzallor‘?ef oa’ko()ﬁl y? ‘}‘°’§}’§"‘¥’
- hexyl ) - Mialeylbminyn c eibaniadematic heterocyclyl attached by a nttrogen alkylsuifanyl;
xf;l224é6ﬁ§zfﬂgngyé@&tsaﬁéj‘%}él p}/r{énn]wdl'ogéﬁéébﬁ'd&ﬁfa%f' - hoNohdid gAJa%?suﬂlﬁ?l '
2- Et hoxymbhdHaldgetbali@istiémaxy phelyyhlogenedlkyisulfahyl get pulyhalyge ratatkyisulfmg!;

et am de,
25 polyhalogenoalkyl_sulfonyl, heteroaryl; aryl; aralkyl; aryloxy; alkoxy-carbonylamino; acyl;

<> where

acylamino; aminocarbonyl; monoalkylaminocarbonyl; dialkylaminocarbonyl;
alkylsulfonylamino; monohalogenoalkyl; polyhalogenoalkyl; hydroxyl; hydroxyalkyl;
oxoalkyl; ‘



2- Cyano- N- (4- {214- (2- met hoxyphenyl ) pi per azi n- 1-yl ] et hyl } cycl ohexypace
tam de, - 2-Methoxy-N-(4-{244-(2-met hoxyphenyppi perazin-1-

| | et hyl I t d 25-
)2/- QIean)(; }@Xﬁ&?@%&’e a??ug;nopﬁenyppl peraﬁl n-1-yli et hyl }cfg%ﬁ?é}%/?o)lgéet
am de , hydrochl ori de,
2- Cyano- N- (4o thdr f)ﬂaﬂé{%uﬂ@é]@nﬁééeﬁatﬁedémdﬂﬂd?dﬂe@yw Wyrated salts, or the
yl i et hyl }cycl ohexyl ) acet am de, -

2- Acetyl o) yﬁmrnahlmmstaﬂmph@tryptyre;ferc&zthesg y@mpnynqi%y@n dheikyoptigabtisamers,

€,

N- ( 442[ 4TIEMRIESY AEERORIS St SRIMOMSIF et hyl }cycl ohexyl ) - 2- met hoxyace
tam de, -

2- Met hoxy- N

yl ] et Ryl {cyc 8#1&9'5’) '&38?%&‘!?&@ c)-.
N—(4d{ 244- ( R (tusenimy bikpl per azi n- 1-yl ] et hyl i cycl ohexyl) - 2- cyanoace
tam de,

N (4-{244- (Zléhl or ophenyl ) pi perazi n-1-yliethyl }cycl ohexyl ) - 2- et hoxyac
etam de, 35-prjs an ar\él ofptlonally fused W|th a cycloalky! and/or o?tlonally substituted with one
2- Cyano- N- (4- {214- | uor ophenyl - pi per azi n- hyl } Cycl ohexyDacet
am de, WU"QU%)W'QQMSPCT/ 1B2007/ 001673 20

)2” f‘gfi&)z: ?(r:nyc oﬁre 8 t§ Af:}cgaf %IN%&%BW& )s%'IthB%I'a'Ebsl or hydrated salts, or the
2- tﬂl t- I prlgllmaﬂmtﬁ 4c(|ﬂ4:1m(a33tructf§tasomtﬁnmebgl pbepgungs per dmein-aptical isomers,
yget hy cl ohex cetam de, 5- . :

N (4- { 24% %if% eleﬂ@fef:ﬁ/? meﬁer azin-1-yl]ethyl}cycl ohexyl)-2

- cyanoacet am de :

N-(4-{244- SChIorOerethI henyl erazi et hyl cclohe [)-2
- <(at hgxyacgt Fygieqed compounds form%lg 8) Ean be ¢ osen #rtl yltey )

§| lOé?ﬁol NC( éllz(L) 2 ;1?6 Ngzéggw@a iffubtdrhetAyBRBANIPEERKPRI per azin-1- 10
N- ( 4- {21wle(ﬂwlkgyalnge>sd)@pemworret hyl phenyl ) pi perazi n-1-yliethyl }cycl o

h 1) - 2- t

N O {244 (3 AR T eme RS BRRSTY ety AP e T PRSP 35
exyl) - 2-diehddydenckiaridede, 15-

BZ/DeC}/ﬁglo] xgﬁ&hé-ér[jia(ggpiqﬁ @%th(ylp%ny plperaD n- ll-y'l]ethyl}plperldm 1-y|)propan -2-

N- (448140re’, 3- Di chl or ophenyppi pera2| n-1-yl jethyl}cycl ohexyl)-2-
oo Sfﬂf ﬁif ?&%ewﬂﬁggﬁﬁ'\%{z e e SRR per @zl n- 1-
N-(4-{214 e&,?w%y@bﬁma@,ﬁg)geg@m,&er azin-1-yliethyl }cycl ohexyl)-2-

et hoxyace am

2- Acet yl ami nd- (HL{@44{(@4211‘1t(cgomemyinh@@vmﬁmyln)bvliﬁéhxsl}zqyﬁloihexylldene)propan-2-
yllet hylél cl ohexyl ) acet am de, 25-

N-(4-{24 ‘%/2 3-Di fl uorophenyl) pi perazi n-1-yl ] et hyl } cycl ohexyl ) 2-

i sopeepoxy acdt@nRed-(3Hsittiravomethyipheny)piperazin-1-yllethyl}cyclohexyl)propan-2-one,
2- Cyano- %4 244- ( 3, 5-di net hyl phenyl ) pi per azi n- 1-

t et r ahydr onapht hal en- 1-yl )p| perazi n-1-

yl ] et hyl I ) acet am de, -

2- Cyano- N- ( 41\;. 1(43(3ea&eywptwb)n@rmfﬁazylpﬂwbwlehéws/l)tzwéndaemmc@t a
m de, 30- 2-Cy 3d|nethlamnoh yl ) pi perazi n-1-

yl l ethyl }cyc A&gdﬁ%ga glyg ylphenyl)plperazm 1- yl]ethyl}plpendlne-1-carboxyllc acid

2- Cyano- (] ‘tﬁl%@f’er( cﬁo@HlGMé’r ophenyl ) pi per azin- 1-

yl I et hyl T'cyclohexyl)acetam de,

2- Cyamo- N- ( 41{(#42- [6-225=erpph¢rw1)pipanqzu)-ﬂr)ﬂb\tmd}pme1|der’a'-yl)propan-Z-one
yfl et hyléﬁ%ﬁomgﬁgacet am de,
- (4-{2-[4-(3-Trifluoromethylphenyl)piperazin-1-yl]ethyl}piperidin-1-yl)acetic acid
tert-butyl ester, dihydrochloride,
- 1-Phenyl-2-(4-{2-[4-(3-trifluoromethylpheny!)piperazin-1-yllethyl}piperidin-1-
35 yl)ethanone, dihydrochloride, '



WO 2007/ 148208PCT/ 1 B2007/ 001673 21 1- Acetyl pi peri di ne-4-carboxylic

acid (4-{244-(3-trifluoronethyl-phenyl)pi perazin- 1

yl i ethyl I cycl ohexyl)am de, -

N- (4- { 214-V920¢718820%6r onet hyl phenyl ) pi pera2| n-1-ylj et hyIP,C(T%?“@WPé&@psu

cci nam de, -

N (54C{y 218 (o RS LrS RIS HBHRRHehOhABEAZIN T Jnethi FbiB¥hdiR MGl RRne- 1,22

N- (442- HHor(e3 higloohlopdeny ppi per azi n- 1-yl ] et hyl }cycl ohexyl )-2- cyanoacet

) glrri ceite hy! }cyc?gy D %{%é g -[%-Eg3-(tﬁflﬁtnrrome{ﬁy[p?1enyl plf)(ey,r%zf?\n¥ WQ’(WI% Béljlcﬁn

2- Q/anop,gyb(,ﬁp{gﬁoﬁéf (2 1l uoro 3-trifluoronethyl phenyl )p| perazin-1- 10
|]eth cycl ohexypace

3. Gyeho- N (a3 Tt aboprosnginy Bher ey I RIRIRET iy p

- acet am

2- Cyano- e%hxl]?r?et?rérlud(eg met hoxy-5-trifl uor onet hyl phen | ) pi perazin-1-
yl ] et hyl } cyeB&drox§H4-§2#-Enirifflupromethylphenyl)piperazin-1-yl ethyl}piperidin-1-

3| %?Esly%&aahéﬁélléﬁydgg‘%‘é%ﬂ onet hyl phenyppi perazi n-1- 15

2- Cyano- l\l—(42{|\2étﬁe>(y2144-c@2-{4 (B}tr[ﬁhbmméthyiphm)dt)plperazuy-l1r)si1erti}yljpmeaslﬂmhb-xyI
) acet ani -{244- (3-i sopropoxyphenyl ) pi pera2| n- 1-

N
ylj ei%ylyﬂéweﬂ%%’gn‘%@%{ de , hydrochloride,

2- Cyano- N- (42{E2Hdxyt gtr!;z [m(atmﬂaamtﬁﬁpmmpibeyézlmtw]e}wlpehamypacet
am de 20 h{dr ochl ori

2- Oyano-Whethanope.sydsachiaridsxy - 5t ri f 1 uor onet hyl phenyl ) pi per azi n- 1-
yl'l et hyl }cyc?@%g @?2 @Fﬂpﬁ'ﬁuorometh)ilphenyl){)lperazm 1-y|1nthyl} iperidin-1-

2- Cyano-N-{4 I'perazi n- ]cyclo exy l'acet am de,
3- Di et hyl)aentaoenitrile.- f{YQLOIJh(CHIdlerl f1 uor onet hyl phenyl ) pi perazi n-1- 25

1LY Y SRR PRI et e PR
yI ] et hyIt}m;mbmbﬂwmnzomaﬂmmu@drochiwb”a)chI ori de
N (4- [ 244- (33t grb - B X} RS YRR R, 3% L0 kb e SBropah-2ofy 2ne

acet am de,
2- Cyano-dihyfdtodHidrte( 3- et hoxyphenyppi per azi n- 1- ynet hyl } cycl ohexypacet am
i de

N-(4 ? 244 ( 51¢AH214-(231DickiPephenyiniReragn-L Y ietyiaiperidin YOPRATAINS-- 2

- Cygpoaceta hyl-6-(4-{2-[1-(2-oxopropyl)piperidin-4-yllethyl}piperazin-1-yl)benzonitrile,
4- Q/g@no I\I—(4QT{'\g§t4y(2(ff{uE)r(o 3- tprle)tFJ)oprorret h?/’]phgr}g/ ) pi pergz)l n-1-

yI i et hyldikydroeitenidg, ) but anani de,

= 350 ot hy RIS IGRE i) YR BB i S R s
2|2 2hq|/tahtmﬂl>ét(ldﬁc{el244 (2-fluoro-5-trifluoronethyl phenyl) pi perazin-1-
I
b Gyanoe N (] {<2%§iff~)§5‘wd‘%?@ﬁr8a@w&mﬂ°fﬁ 'béryél?m'}&‘f’ﬁ'j’@tH/P?’&Vé{‘& Miypac
5-
ﬁi?g&?gﬂh%@&ﬂlﬁﬂ(’)ﬂgﬂz ﬁ'et hox henx )-tP ﬁ) F‘a} i.n- 1 Shé/l | cycl ohexyl)
2- cyanoacet Aripd&-[1-(2- Oxoprop)X)Blperl -yllethy plperaZ| - -yI nzonitrile,

N (4- {21@“@& EiRbliad utyI 6-trifluoronethyl pyrimdin-4-yQpi perazin-1-
yl | et hyl Fohex 2- cyanoacet am de,

2- Cyano- N- (4445 mt (@T nihangmemvlnhenvk)mw—némhwﬂmevi}nlp@?quaﬂ)aeetic aqig
yl T ethyl dgvclediesnl dRehibAas de-

30 - 1-(4-{2-[4-(3,5- Diflucrophenyl)piperazin- 1-y|]ethyl}p|per|d|n -1-yl)propan-2-one,
dlhydrochlorlde

- 1-(4-{2-[4-(2,3- Dlmethylphenyl)plperazm -1-yllethyl}piperidin-1-yi)propan-2-one,
dihydrochloride,

- 1-(4-{2-[4-(3-Chlorophenyl)piperazin-1-yllethyl}piperidin-1-yi)propan-2-one,
35 - 1-{4-[2-(4-o-Tolylpiperazin-1-yl)-thyl]piperidin-1-yl}propan-2-one, dihydrochloride,



N (4-{244-( 5’- Chl or o- 2- net hyl phenyl ) pi perazi n-1-yliethyl } cycl ohexyl)-3
,3,3- trifluoropr opanam' de,

2 Cyano- N- 214- 5-di net hoxyphenyppi per azi n- 1-

yl | et hyl }cﬁ)’g?g?%/} % et ani de, 15- PCT/IB2007/001673

N- (4-{ 214- ( 3- Chl of 0- 5- f | uor opheny! ) pi pefazi n- 1-yl ] et hyl I cycl ohexyl ) - 2

- Cyanoacet am -(e{2-[4-(2-Chloro-5-methylphenyl)piperazin-1-yllethyl}piperidin-1-yl)propan-2-
Cyano- N- (4-{244- ( 3- met hyl sul f anyl phenyl ) pi per azi n-1-

3 | | et hyl ?B?&'M?W'?%t am de,

r2n g\éangol\#{ W12 4-b-fa@hi 08t Ro ety Bh&RNBHIeRaAn M PRl b eriarh e blopasia

N- (4- { 21an¢,3limydBpehleridd, uor onet hyl phenyppi per azi n- 1-yl ] et hyl I cycl ohexy

) - 4- b I

N (o 2aa- (3 LR SE B ropnenyl (A e ruoromelpherVApPEISER Shcyy ) - 2
- cyanoagiitiaytipilesridin- 1-yl)ethanone o |
N-(4-{214-(2-Flu raz et Ic am e
o5 N 4 LA BB SR TRy gt b SR R T pEe =R
3, 3, 3- Trafoheor o- N- { 442- (4- phenyl pi perazi n-1-yl ) et hyl]cycl ohexyl } pr opa
nam de,

N (4-{214-(2- A-Brld-@. %—Plprmﬂ*@nﬁlemwrﬁﬁ@nwslﬁhw&'a%ﬂmnﬂ Y IreR3Rr R ee|

ohexyh) - 2- CyanopcaligspiRalen-1-yl 1-y)eth din-1- -2-
X (a1t 2aa SIREPEE SR ien S Yo )R L IRTOBI AN suc

Ci nami de, 3e(442-®&-@;é‘nﬂmrgmtmdpr¢enyl)plperazm- -yl]ethyl}cyclohexyl)carbamlc acid

L Gt g e e e
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'35 ethoxyacetamide



- 2-Cyano-N-(4-{244-(4-trifluoronethyl phenyl) pi perazin- 1-
yl ] et hyl }cycl ohexypacet am de

2 Cyano-N- (4-{244-(4-fluoro-3-trifluoronethyl phenyhpi perazin-1-
yl | et hyl ) cYe12878482phcet ani de 15- PCT/IB2007/001673
4- Cyano- N44- (2-{443- (1, 1-di f | uor oet hylagphenyl ] pi perazin-1-

yl I et hypcycl ahaxplldut s . A
1-(4-{244- (3% %}}hgheng}ﬁ%l pgr)a:si? d'hfdr? ndin 134?t|h5'}°y°'°h/§px¥'%3an 2-
one, di loydnoloithonamitie

2- Cyano- N (4, {246 -&g@@?@ u%ré&%yﬁ%e@&ﬁ&dpoeé%ﬂldﬁfﬂ

yllethyl}cyc

1-{4- [Zwétﬂyl}dwdlowewlwu@aamweﬁ 1- ypet hyl ] pi peri di n- 1-yl } pr opan- 2- one,
di hydrochl orid

2- Cyaho- N(APYFZGJ@Q%ZI%'*?%F%%F Mn{%[fbh?yﬂlycgfpp%vglypwniethylphenyl)plperazm—1-

yl I et hylye |93£t§6|¥ gt de 25-
2- Gyano- y}ll&-“ﬁ} ?ﬁ f1 uorophenyl) -3, 6-di hydr o- 2H pyri di n- 1-
yli et hyl }cyc!\L(I‘ieb[Zy{ﬂa(@ét—@Jﬁh'Q@Phenyl)PlpefaZ'n -1-yllethyl}cyclohexyl)-4-

N-(4- “%&&ﬁ%&#&mﬁsny' ) pi per azi n-1-yl ] et hyl cycl ohexyl) -4-cyanobut a
nam de - '

Cycl opent - 1- Ahidefar[da2)A-diflacrogheny])piberazin-4-yiethyljoydphexy)epefhoxgadatamide
fi | |
4 oy Mo i (anpaTEess Ao RRRmmelRra R v sivirciohexy) 4-

yll et hyl:hém@kmﬁmya\mh@t anani de

di_hydr o- di n- 1-
J1 1 Ly ) cycroneh-delh tniigkdimdihyipheryiipiperazin - © 217 YLl NS

3,3,3-Tr |]g{ l,l)\hé B%ﬂa%é’ret hanesul f onyl phenyl ) pi perazi n-1- 35
yl] ethyl% pr opanam de WO 2007/ 148208PCl 1132007/ 001673 56

N ( 4- {244 (3%20[& Sty dimsitidphenyhpiperaaind iietryileyderaxyld-4- met hoxybu

na?% &Eﬁﬂ @ (2 {4-[3-(1-hydroxypropyl) phenyl ] pi perazin-1-
|1 yﬁ?cyc exy%}‘];I ut anam de
( { 214 (scﬁlbmm 12eﬁecmrlﬁdxym agitl ¢4nf2-) I4}($)é{cbmethylph¢hylénlh9fla}zloybl ohexy

1) b t
2 ano %ﬂ‘yﬁ‘z‘y‘{lﬁ )f"Pl'%r oxypropyl ) phenyl | pi per azi n- 1-

yl }et hpryCLM@X&L[P@(Gm-dlmeﬂhbﬂphenyl)plperazm 1-yllethyl}cyclohexyl)-2-
N-(4-{ 244 ChI or 2 4-di f 1 uor ophenyQpi per azi n- 1-
yl i et hy|§tB Qucci nami de 10- -

N (496244 ( 21\E 4U{2t =(3; Laﬁﬁétwmt) fwdenaﬁﬁw YiRtRAfIéloRetylyB3e3-hyl } cycl

ohexyl ) -4- met hoxybut anam de
1- { 412- (nflyerapiepangmid® 6- di hydr o- 2H pyri di n-typet hyl i pi peridin-1-yllp

2-
r10??1n{ 2140?24&(@%‘2\??&{& Pf‘sg%r?gﬁtg%rﬁ Ydrﬁn%p!'islalgn%z-g %@?Jraé'”zh pyridin-1
- 15 vyl j;é]eHWI}}:mlpImxyd)butahayﬁqur opan- 2-one, dihyrochl oride
N (4-{214- (3 \OyanopnanyhBhRSHBplpBran 1yl olGh B 2 - 4 4 4~

N(ﬁzsﬂiﬁfhﬁé}oﬁ}s@ﬁaaml ) pi perazin-1-yliethyl}cycl ohexyl)-3-
t
1 40ng P 37 bpsntr] SRerAtels BFIHLAAZ A E oy ReR P RIPRERG 1 1. y1 ) pr

opan- qnﬁthﬂbwgﬁ@@)mlé}ﬁpdge ~or their pharnaceutically acceptable
salts, free forns, drates, or hydrated salts, or the polynorphic,

cristalline- é‘{-(‘hf?riﬂr xanow@y@ptp@mﬂdélemvl}w@phewbﬁ methaxybugpamide
racemates, diaghELRRI@G-(21(28R-5 MRioFoméfyiphbhypiBéBzinL £l er abl y:

30 yllethyl}cyclohexyl)acetamide
- N—(4—{2—[4-(4-ch|oro-phenyl)piperazin-1 -yllethyl}-cyclohexyl)-2-ethoxyacetamide
- N-(4-{2-[4-(2-fluoro-3-trifluoromethylphenyl)piperazin-1-yllethyl}cyclohexyl)-2-
propoxyacetamide
- cyclopent-1-enecarboxylic acid (4-{2 [4-(4-chloro-2-fluorophenyl)piperazin-1-
35 yllethyl}cyclohexyl) amide



-(4-{214-(3-Chl oro-2-net hyl phenyl)pi perazin-1 -yllethyl}piperid

in-1 -yl)propan-2-one, dihydrochloride 1 -(4-{2-[4-(2,3-Dich
| or ophenyl) yljethyl}plperld in-1 -yl)propan:2-
N-(4-{2-[4- "?’%%ﬁﬁ#&&ﬂenw ) pi perazin-1-yl] et hyI }cycl ohex}?c)Tﬁﬁgoﬁ&9ﬁg7>?ya
cet am de
I\F(;l {2 2-[ 4- (3eﬁl<ffzte$ﬂrgLéde¢@rmﬁd%mW{é-m-ﬂ@csr@m -melhyipheriyi)pipeeaz-ohe

xyl)-2- cyanoacet am de
2- ﬁla{lﬁ I }?WW%LCM‘E(XSQ ﬁﬁi"l’\%gesul f onyl phenyl ) pi perazi n-1
- e cyc LRR@Eo A -2 -
ZYQ/anoyN- (Z %%pﬁfly( 4-f1 uor o?h‘é'ﬁ?"f)m 22% f%loa?pﬁlfgyl)plgerazmr‘ll din-1- 35
yfl et hyl vawywqmummm@e WD 2007/ 148208PC171B2007/ 001673 57
2- a - N14- . [ i ins1l-
" %t hypcycl ( %?vg 23}135%é(.BﬁlBPé’-b)fBBFdBﬁeL%ﬁ?ﬁér%ﬂn-1-

N- (4- {249I-]étﬁyl@y@lw1eh¢|mnammﬂ32| n-1-yllethyl }cycl ohexyl)-4,4,4-triflu
or obut anam de

N- ( 4- { 244- ( 3-Rf4iephégrdichioopasmriripsraarryYiipdicy o1y - S-slhauassipryte

panam de - 4-cyano-N-(4-{2-[4-(2-cyano-3-fluorophenyl) Flperazm -1-
51-(4-{244- g 3-Di chl oropheny ) pi perazin-1-yliethyllpiperidin-1-yl)pr
opan- 2- otlethyigyglahexyitstanamide’  or t heir pharmaceutical |y acceptabl e

salts,y free for enmf%r SI%OXWC 4l n%ﬁﬁﬁglsﬁzati ESrifl lﬁroﬁﬁ@))‘ﬂgbé?ﬂlml C,

crlstalllne strutureso these co or t el r opti‘cal 1soners,
r acemat eylletbylloyclohesylpamider enanti oners. 10 As used her eabove or

kvt or oup 145 AU ALIRARE A Bt b Rpr S ieRo
al kyl . Exjattwipyglohexyl) gmideps i ncl ude fornyl, acetyl pr opanoyl ,

zzicyr/rF : rl\]IIXIl- péggaﬁc%‘?ﬁ'gﬁ?%gg%f borg%agca%a-{%éd(shéﬁ n’y h&épogﬁenyl)plperaznn 1-

" Acyligm w&hﬁ}(ﬂycloﬁﬁﬁlﬁamme&cw NH- al kyI vvherel n acyl and al kyl are as
defined herein - wherein q is an

integer fr om43‘3!35‘%N'(ﬁr{gf[é‘r(%rﬁw(?zcﬂr?owp’39'?3(995’9’%"AI'kenyl nmeans an
al i phati ﬂléyﬂrcggﬁhgw)&qﬁ%,g%nt ai ning a carbon-carbon doubl e bond

and whic e stralght or branched having 2 to 15 carbon atons in

the chain. Pre§-dihydoofutanedrgarbgxyliopacich f-&2-H-(2o4-difluornhenybpipaazinl+ he
chai n; about 2 to 4 carbon atons in the chain.
Exenpl a?\?)fj%%‘ﬁf/lﬁhg?@{]%gldﬁéncl ude et henyl, propenyl, n-butenyl,

i -bupenyl, 3-Npt- tat[tb(ﬁ-elﬂem&-ltnflumrqsmetlwlwhlenylbmperanmt1-yth;d§nyerohIexyl)-2-

nonenyl , decené/ Al koxy" neans an al kyl -0- group wherein the
al kyl gr MANOPEEBIYR ei n descri bed. Exenplary al koxy groups incl ude

rret hoxy, et h(N-Y4 [N (P ESYO-5-trificpsAthyIphe Ryl siperagifch - Vl?t clohexyl)-4-
"Al koxyal kyl " neans an al kyl - G-al kyl - group wherein t groups

are 30 | SFEEEH@EAMIAR herein descrl bed. Exenplary al koxy gr oups
ol opent ol ROEF B IO RAR EneBERIIL 2]

al kyR50- )el]ekwl}cgclahkyyl)acgtanmgemherm n the al kyI groups i ndependent | y.
are as defin § ] an

2yl 0 al kyi2 PSRz o R R R R~

35" Al koxyllethyielglahexy)acetdride an al kyl - O N( al ky ) ‘wherein alkyl is as

defl ned her ei 007/,148208PCT/ 1 167

" Al koxycar bor‘i‘;? thvﬁ) U8z Sar HMI%H"%F@:@R& ‘iéY'Hh%"XDSH'P‘?’%Z'Qé
defi ned ﬁ}y{ﬁym clohexyl)“édﬁwb nmeans an aliphatic hydrocarbon group

whi ch nmay” be or branched having 1 to 20 carbon atons in the

S
chai A0 Pref er(ﬁ%r[%?%’ﬂdlr@ethywenm@pqram “1-yllethyiipensintloacetc agid ethyl
chai n. %ﬁ ched nmeans that one or nore |ower alkyl groups such as
met hyl ; ethyl or propyl are attached to a linear alkyl chain.

Exenpl ary al-kytlopentabenecarboxidic raetd{d-{2-[d+(B3yfluorarSpmetbylphenylpipgrakin-1-
yllethyl}cyclohexyl) amide : |
- 4-cyano-N-(4-{2-[4-(3-ethoxyphenyl)piperazin-1-yl]ethyl}cyclohexyl)butanamide



"Al kyl sul fanyl al kyl " means an al kyl -S-al kyl - group wherein the al kyl
groups are independently as herein described. 20"Al kyl sul finyl" means
an al kyl -SO- group wherein the alkyl group is as defined herein.

Pr eferred ‘@9@@9&@4%9% t hose wherein the alkyl group is PEWEB208100473
"Alkyl'sul finylalkyl” means an al kyl - SG%l kyl - group wherein the al kyl
groups are | f e those
wherein the alk grq%r{e&é?s ﬁgl\?eéagm%)@v@eﬂgeleglﬁ?&g%/iﬁwﬁggng an

al kyl - S@Pethyleyoohexgl} @mide he al kyl group is as defined herein.

A ky! Sul £ orE A ORI (-SSR RYpSag -

al kyl gnflepglieycohiengepaiigtent |y as defined herein. Pref erred groups

are those wherein roup is | ower al kyl ..

30" Alkyl sul T O1YRR0N '@"{%ﬁéé{ﬁﬁ‘ hylgﬁgnmp%mpg. n alkyl is as
def i ned \hethgiyclohexyljhithdamide, rreans an al i phatic hydrocarbon group
contai ning a carbon-carbon triple bond and which pay be straight or

branched hav?ﬁ@‘%t%(i@%(%ﬁﬂpfaﬁomthyrpneﬁw)lé'ﬁﬁ"aﬁ'n' eferred al kynyl
groups tonms in the chain; and nore preferably 2
to 4 ca yé% C%sﬁéxﬁﬁe?%h% n. Exenpl ary al kyny groups include

et hynyl , Ior ofygho- N|=|E4 (3H4HG%(;YWHEjoxgpvany\l/]%mmz?wﬂbut ynyl,

n- pentyn ept vn ctynyl and decynyl .

2007 @6@”&%@%‘8 %‘?é ©59 " Ani nocar bonyl al kyl " neans an

NH2- COl al Ikil ;layrvélﬂtr%-zt\zﬁrﬂoxyhd @crlldifA {@[4-(3@? deEb?myl)prpera2|ﬁﬂal kyl " means
an aryl -al ky ou ereip t and al kyl are as herein

descri bdet hW@Fg? "éF’H‘i’%Jﬂyd&ﬁﬁ%{ﬂ? a |l ower alkyl noiety. Exenplary
aral kyl = gr oupsmdtRekyINE4204Y8 4 #nmh@r@héurrrmmaﬂamht hyl et hyl .

5"Aryl" nmeans an aromatic nonocyclic or nulticyclic hydrocarbon ring
syst em olethyfeyclohexybarstamidens, preferably of 6 to 10 carbon atons.
Exe ary ar t -1-
" Ar ;/TFg am noal ﬁlcﬂ{érﬂlg'gﬁesdég% ar g'f%ﬁ@g ?) 4 %Er&e??rl‘lr‘rorg?h?nyap lperaaﬂ?y are
as defi ryﬂdtﬁyécwlohexyl))amnqe al koxy" neans an aryl -al kyI 0- group

"yt ony meareagns Aol Ao RN TEREAIFEE oup i < as def i ned

herei n. yisgyht oh@ymbmanamideude phenoxy and 2-napht hyl oxy.

o L TR e Bl e LA B P e

i s pRgnoxypL gpydlidine-2-cafBokyRpadi@ (¥L{2-[4TEemMsors-5eifludioriBityIhemA)pipefdzin-1-
multicyclic ri ng syst em of “about 3 to about 10 carbon atons,

pr ef er aMlpthytic XYBaﬂbd%rbout 10 carbon atons, and which contains at

| east one caﬁp@ I | Linefyifdt BRexff-4L 1 ngs of
the ring syste Q']Z %Ig out S@{b ¥)Fu’tgé Iri n aﬁ%@.b Ex)eﬁp | ary
nnnocyclmethoyscuumamdyl 20 i ncl ude cycl opentenyl, cycl ohexenyl,

cycl ohept en C I ]

T8yl oal kyl ¥ AARAFLE Rl Ay Behlicrazinct B R s
ri ng2syst em ¢§(43244-(3,8-dictidror2-fitaophemyl)plperadin-yi -ywiettyljpipetidine &yhpropan-
atons. Freferred ring sizes of rings of the ring systeminclude 5 to
6 ring A ONE. ‘Exenpl ary nonocyclic cycl oal kyl 25 include cycl opentyl.,
cycl ohexyl, Wﬁélmmcbrbcﬁ@ﬁb A618 (A-{kp4- fﬂ-@iﬁl@bﬁdpﬁeﬁvbérpémln—

cycIoaIkyI i nclude 1-decal in, norborny ad nt-(1- or 2-)yl.

"Di al kyIYélﬁﬂ‘rYﬁcyql@'bﬁXy‘)@rml@%lddwqubfgiﬂ)up wherein the al kyl groups are

i ndependent | k. _ _ r i | . heans
an (al kyl)2N-a - (grdg’bdgs\%cﬁ‘gp@.ﬁﬁmtp I!;renyl Fi(?ﬁraZIr ougllé{ gﬁ;&yeﬁﬂbw 2
i ndeb@nctanaanceiamhbr ei n descri bed. "Hal ogeno” refers-to fluorine,

Clom " ARG Bt AR R Rl AR ER B

het er ocys/afsbutahamitiet 0 a 5 to 14, preferably 5 to 10 nenbered
- - 1-(4-{2-[4-(2-fluoro-5-trifluoromethylphenyl)piperazin-1 -yllethyl}piperidin-1-
yl)propan-2-one, dihydrochloride



15 pi perazinyl, norpholinyl, pyranyl, imdazolinyl, pyrrolinyl,
pyrazolinyl, thiazolidinyl, tetrahydrothiopyranyl, dithianyl,

t hi onor phol j i.hydropyranyl, tetrahydropyranyl, dih r |

t et rahydro-‘k@%oa@}?g,zp%i hydropyridyl, tetjahydropyrim di né’%&%%o'ﬁw‘m
di hydr ot hi opyranyl, azepanyl, as well as the fused systens resulting
fromthe cond {2(B-vhibFo-2-néteexyphe h PiiiiperainCkgRetkylhpipefding -y)propan-2-
al kyl where a I's replaced by a CO wherein alkyl 1s as defined
herei n. 'oP8I YHEImGheAdei oxy" neans a -0- (CH2) p-0- wherein p is an

i ntenger frony._ A (a10-14- HW'}I‘@ 08 M ed aryl
and heter ocycr? %Yé%ﬁd(gfﬁzn[géﬁﬁgﬁse%rgﬁ%%?r ef e??gg%f ﬁ@é’g@?gﬁ’r@f@&ym yls
ar e t hos#llethgliavciohely)anejamideer eof i s phenyl and the 25 heterocyclyl

e vari abl htpelt et IR AR (R BRI

t her eof eaapddl e of such. The designation of the aza, oxa or thia as a

prefix before, heter rtion of th ed aryl het erogycl yl

defi ne that a%'eﬁlé’ﬁ'?\?'gﬁ% H‘@S@K'{P'P&%‘é‘ﬁ‘Vi?tt‘g'fﬁyﬁwﬁfe@?%?ﬁ'@%ér esent
respectively. @@Y@J-ng-[al(ero&aﬁm,mamy@u@em@édqrmmn@-f used

aryl heterocyclyl may be a 30 basic nitrogen atom The nitrogen or

sul phur &\‘)@%V']ﬁ)’cm@xﬂ&%?m@?yl portion of the fused

aryl het er ocyc al 12V ARt it®_the correspondi ng
N i e, 5 oh GorEEN LR (26 £aRB QORI Ol sed

ar yl 'het eybethyloyclohexylasgtaraide i ncl ude i ndolinyl,

1,2,3,4-tetr [ i i_Nep . A i j .
T2, 3 di hydr S5 b1 BOHeRghnBeriest: AGhURB B AtE By butanamide
1, 2, 3, 4- t et r-eh)§-diilydenzHgpyran-@ucarbbxytie 2¢idl (4-{2\D (3-ethylphenyl)piperazin-1-
2007/ 148 / 07/001673 61 "Fused aryl cycl oal kyl" neans a

f used ari‘?&g%yg@g?@ﬂl 20de35 defined herein. Preferred fused

aryl ggcl oal ky§ -difyard-Bessyraher&irbosyie askiy4-{RY4y8of is phenyl and the
cycl oal kyl consists of about 5 to about 6 ring atons. A fused

aryl cycl%QPRW%QV'B'“W)ipﬁlﬁf%z'ﬂﬂyyll?éhygém%?%r%'gﬁ any atom of the
ring system:_d . b ' ] yl
el udos. 1230 e RN AR Py RiDe R R T o REN B tafde

" phar maceut i-dabdihydoaferanabicarbexyliosacid &4-&-[4+ G- tifuoromathdpheriyl)pipgrazin-1-

di scl oseﬂfgg@gﬁpgépﬁ%@ﬁ t he parent conpound is nodified by making

acid or er eo The pharnaceutically acceptable salts

i ncl ade t he -&fvdiytredbtpynam2taxbaxyliabtid (4{2{4¢2 gidifl wrap yersfpiperanin-1-
salts of e parent conmpound forned, for exanple, from 10 non-toxic

i nor gani)ﬁ'}e‘%y'gyﬁ'ﬁﬁ?ﬁy‘ba%ﬁ . For exanple, such conventional non-toxic
sal ts i ncl ude-gmeaNqel(2-y£{B-(1-hydroRAirepylphepglisiserdidint -as

hydrochl ori ¢, hydrobrom c, sulfuric, sulfamc, phosphoric, nitric and
the Iikeyleindoyplehexyliasetlamtidar ed from organi ¢ acids such as acetic,
propanoi ¢, SGEbpbat-1-bAEEADbEYlicHcld (4SpR-[ARD REASMobRBA)-3,6-dihydro-2H-
benzenesul fq%?c, IagI ucur oni c,%llctutcanq c{, [Egnzoi C, SE| I c@* Ic, nyere

t ol u@hespyridimil eyllethyBtyaohexyh@mide mal ei c, and the |ike. Further 15
addition salts i ' t ham ne,

megl umi ne, éééwgﬁ%%g%é?@tm@%ﬁ?@%ﬁ?@%ﬂyﬁﬁ)aegéés?o' fum potassi um

cal ci um ylitng}cgclohaxyibstanamitydr ochl ori de and oxal ate salts are

venti on can-Be2agnOTEPaea THE SRR SlRteP a2 BReCont ai ns

a basi c @hydtetBMbada™i ety by conventional 20 chemical nethods.
General ly, such salts can be prepared by reacti ng the free acid or
Y

base or s of-eiRBodN- Rt TPamenypBe sl SEiRYdrOZHANAGT -t he
appropri L dsfa@t er or in an organic solvent, or in a
m xture @%ﬁ@?@%&@k%ﬂgﬁl% non- aqueous nedi a |ike ether, ethyl
acet at e, et haydbpentsbpnegarhoxylicacid@eRdAi(#metboxyphepypiperazin-11i st s
yllethyl}cyclohexyl) amide :
- 2-ethoxy-N-(4-{2-[4-(4-methoxyphenyl)piperazin-1-yl]ethyl}cyclohexyl)acetamide

35 - 2-cyano-N-(4-{2-[4-(4-methoxyphenyl)piperazin-1-yilethyl}cyclohexyl)acetamide



Some reactions may be carried out in the presence of a base. There is
no particular restriction on the nature of the base to be used in
this reaction, and any base conventionally used in reactions of this
type may é’&f]ﬂé‘?W}“@@ used here, provi ded that it has noPQBVROYHOETS ect
on other parts of the nolecul e. Exanpl®s of suitable bases include:
30 sodium h 4kal i net al
hydri des, sﬁgh é&ig,o@'l @n[lﬁa§?&Hg&éﬁﬂﬁhﬁgsn&éthﬁ?ﬂé(@'ﬂﬁ?a kyI lithium
Conpounﬁﬁethyl}mwt&xmde;tédudehl um and butyllithium and alkali netal

al koxi des, sych: as di ho i de diu Usual |y,
reactions ar CX%??'P@@'@%E lgﬁ Ay fﬂ"f’zﬁ? tfyﬁqrg@mp%eg\y@ peraED-by

sol vent %l}@WI)@ﬁ:Idﬁ&?ﬂad@té}Wd@ed that it has no adverse effect on the
reaction or "on th rea%ents i nvol ved. 35 Exanpl es  of ﬁ zﬁ

sol vénts i ncl"t(lﬂ'@ [419‘%1@ Sriatighydronparhthalen 2od) Eﬂeé‘f‘l?d'i‘ Toyllethy ﬁfpﬂ‘plf‘ by
WO 2007/, éé&%g I%Cﬁrl]e’LBZOOW 001673 63 cycl oal i phati c hydrocarbons, such
as hean yC exane, methyl cycl ohexane, toluene and xyl ene;

ami des, suchNed-{R:[AKIichire:ptmethiipheay)pirgragnoi-wlethidleyslohexysdol  and
met hanol and et herée such as diethyl ether, nmethyl tert-butyl ether,
met hyl J& ﬁ‘é'?ft? et her and tetrahydrofuran 5The reactions can take
pl ace over anvde-[44Bghlopd-Straathgipatnylgbperaringeyitathyl}cyclehéxyipd t
convenl ent to C%n[%n ut the reaction at a tenperature of fromOC to
150c V@I“ gefrom about roomtenperature to 100C). The tine
requi r ed f or M(hQZI[EQEIchWﬁo-HH}Uo%-SQné‘tMMhéhﬂ}?J ragiApleyItEtg)oyolohesyl)-2-
factors, notably the reaction tenperature and the nature of the
reagent§ %ﬁ@@tém'd%row ded that the reaction is effected under the
preferred coRdit -H'-%z-l:ﬂl Lﬂd&?&’S@ﬁ@fﬁth@nﬂﬁ:ﬁb&Qmﬁﬁ {n]éiml}%ybleﬁéﬁylm
20 hours wi | IIy su |ce ound t hus™ prepared
recover emethmomutananmdactl on m xture by conventional neans For

Fronttne  cebFaR T B g ol PRl Bin . ety giderfit- (DL EC!

sol vent cheom the 15 reaction mxture, pouring the residue into water

foll oned by ext t b | d
st i 111 ng. oF YR G el ribec Db ey T Dol ditmice
product can, 1i(4-{gle4i(3 adinyaeo-RELbdRO[HIMI4]18i0R6piRYG-YRdiparasinvi! | - known

t echni ques, such as recrystallizatjon, reprecipitation or the various
chr omat dﬂ?%ﬂym@@@ﬁﬁf ﬂf@epamatom Q'Wﬁf%m‘?"éﬁr onat ogr aphy or

prepggative ‘i][{hiz K@-}Sﬁﬁz 'f'rsﬁf@%dw rﬁﬁg&aﬁm fyl)ethW;S!p@ﬁdlﬁ-eISﬂ};ﬁBpan -2-one

preparation o onpournd nvention is another

obj ect of theyqlopantritenasaaxytimacid (4- {2[ -(2-erepliem)-3,6-dihydre-2¢H-pyridin-1-
aspect, nvention of the formula (1) can be 25

- obtai negﬁgﬁﬁg’%@?ﬁ}e%&iggﬁﬁ%g conmpounds of formula (11) o/ Z RNR R 2

(1 wher eRityBho- AR41{2a[|4€X2RI®rw-5f1r|ﬂmnmethyl)pipelgazm,—1-I Rl and R2

or a pre u ou res ectlvely R, Rl and R2. Mor e
preci sel% {m,'gﬁ*ﬁg I)%‘f tf“ES‘ la (1) can be obtained by a nethod

conpps si ng 39-(ahe &I(Mﬁlu@fometh Iphéhylwwailhnnﬂ]étﬂi\ﬁ}pﬁmmwmq'l)pfopan 2-one
formula (1) into a r@@ formul a 2) 10/& ?1? g b)

i sol ating thd- @tieddiad @.thu'seffa%qhﬁ'}wa 'pf=5azm- lethyl}piperidin-1-
2007/ 14 07/ 001673 64 According to the present

i nventi gégﬁfpgfwe%ﬁragor group” of a functionnal rou refers to any
group whi ch- ddﬂ-(ZM -3k 1 sliflueseathylinhenydriperazivatty v%pqr@bnﬂeﬂ]propan-z
function f one or nore suitable reagents Those reactions

i ncl ude ‘{’f?e&lf‘ng&%?‘ 'fdl ons of functionnal groups, as well as usual

addi o on, subs(m{QL[M(M;fIumaﬂuem'ylphenyf)dipma'zinm-xd]etl@l}ptip&rldimmwab'rcmni-bn
reacti on. ‘{?}’E’d%\?/: a conpound of forrmula (1) in which Ar in
NRLR2 | Onsugiwef th an acyl group can be prepared froma
cor r espondi ng-@qERAWAz6H , J@ibRbIlayIpipetaZin 1 Wihetyl|fipetidinNRyIFopan-2-one,
dihydrochloride
- 1—(4-{2-[4-(3-chIoro-4-f|uorophenyl)piperazin-1-yI]et/hyl}piperidin-1-yl)propan-za

35 one



a) -NNCH, b) -Nor d) -CGNH\\\ can be prepared by coupling
conpounds of formula (1l1) with acid or acid derivatives R COX or

R COCOX (| '\*&3@%@99&"“ ch R and NR 1R 2 are as defi nedgk&ﬁg&g%qgn

formula (11 s chosen fromthe gpoup selected w
2007/ 148208_ PCT/ 1B2007/ 001673 65 a) -NCHNH\ - Mor e precisely,

when the reacd-tpdhaAN4b2-[a-(Bamlucibmetyiivleniy-3v6-tiny & <2 pyeidinRl -COCOCH
and is perforned usi nﬂ) reagents such as a carbodiim de,
car bony| dlgthyliryelohexyiowaranigeof or mate in the presence of catal ysts

such as DMAE,N-%%&é—@?I%Fb-h%%?op‘?rféhyl?ﬁlber%ﬂﬁhm-?F}etﬂill IR -2ane,

N, N- di met hyl f or man etrahydrofuran or ethyl "acetate at” a
t enper at ayancacetamided bet ween 0C and 40C. Compound R COX or

R COOQX i f-Of: . | X
acid Chlori d?'fﬁi%%)'@%*ﬁgi Rxgé‘ggﬁﬁg&e'm(‘ﬁéuﬁn*ég‘rz'égﬁ)ﬁ{y@é@'ﬁ’ﬁ 1.1
hydr oxysyigsropan2esnd (X= 0Su), a paranitrophenyl ester (X=

4-nit h , l.xed 10 anhydri d Tet rj hydride. Th
reacti on | o SHA-GE PipLPIRRREFy B USRS R ane,
N, N- di negipydifoeriopaede, tetrahydrofuran or ethyl acetate at a

tenperature conprised between 0C and 40C, optionally in the presenc
of a cat al yst1'%%[%'M?Weﬁmhe&)ﬁlép‘ae'ﬁé@é‘A‘U@HV%@P?'}' l@ﬂﬁ@)p&?ﬁ%i

or a@ar drdaigieunds of formula (111) can be obtained by
depro@ec?’?%?@‘ rco (')unds of formula (IV) \-NRLRI 2 (I where P

represent a-iV-{(4-Rskh(Pelose4-flugrapheny)pirrrazias!-piatbyllayglpbaxybdyl or
tett- bu 20When P is benzyl oxycarbonyl, deprotection can
be perfo%%gﬁ{fﬁﬁgﬂ%? hydr ogen, cycl ohexene or a formate in the
presence of -iN-gB{ZA[4@-cldomh5-agamadHengl)pipeazins hgljetbgl}cyciohexyiy2e ohol

such as nethanol or ethanol at a tenperature conprised between room
t enper at fABO3FRIABYA or with aluminumtrichloride in the presence of

ani sqke. \Wen-@-f294L(QI68-diterbut@pyiniii-4-yl pperizaet iyitHydpipefidiner-ypsropan-
using 25 trinmethylsilyliodide, or a Bransted acid such as
trifl uor&epetdibyeckiobde hydr ochl oric acid, or a Lewis acid such as

tin tetrachlqptde _ianma i i 4. ti sed
bet ween 0O ang\'r %% 14 %@g@%g@%%%%/z %011 %ﬁg@é"é@f‘mﬁer e L

r epr esentyangbutanamide gr oup such as an hal ogen or a sulfonate
i g compol-E GadfoRke sHMBEHTMPIHEMTT2 28 Pabl o' ool v
such2es yittylisydlohéxsl)sacahamigle N, N- di et hyl f or mami de, di chl or omet hane
bi car bonat o dr AN B AP TR P PEfoa T SV P R La e R B een
roomtenper aty L{Bf(442f[1I(bexbpdepriB@ri@iﬁfmﬂle%ﬁyl}pﬁpe.réﬂﬁllnﬂmm?l];ﬂbpan-1—one
T2  Saetnor VSN T ST heria el npperasn 1o O™ 2
(V1) P-2ZO -t <dpetny propyl)pip y pip
yl)phenyl]propan-1-one, dihydrochloride
25 - 1-[4-(2-{4-[3-(1-Hydroxyethyl)phenyl]piperazin-1-yl}ethyl)piperidin-1-yl]propan-2-
one . ;
- 1-[4-(2-{4-[3-(1-Hydroxypropyl)phenyl]piperazin-1-yl}ethyl)piperidin-1-yl]propan-2-
one
- 1-[4-(2-{4-[3-(1-Hydroxy-2-methylpropyl)phenyllpiperazin-1-yl}ethyl)piperidin-1-
30 yllpropan-2-one
| - 3-{4-[2-(4-indan-4-ylpiperazin1-yl)ethyl]piperidin-1-yl}-3-oxopropanenitrile,
hydrochloride |
- 1-{4-[2-(4-indan-4-ylpiperazin-1-yl)ethyl]piperidin-1-yl}propane-1,2-dione,
hydrochloride



(VI) This reaction can be performed using thionyl chloride with or
wi t hout imdazole, or a phosphine and tetrahal onet hane or
hexahal oet hane, or a sulfonyl chloride or 15 anhydride in a suitable

sol vent atWa2@EH#HBPHt ure conprised betyween 0 and 40C. RCTAPHAVINEPy
conpounds of formula (11) in which Z r%hgresenvts a) -NCH H\ can be

prepared | ¥ oM @R IRiGHiorophenyiideradin. IctiAMifieriah. A1) BRpaRB-1 2-

NIR | zt2 20(VI'l) ~Thi's reacti'on can be performed w th an anmoni um
such as diommiydrachlosidat e or chloride in the presence of a reducing

agent such as §94gi-4m br | 1 de ' hor ohwdy i de or
sodi um cyano c‘?gg%:@ged"ﬁﬁgggﬁﬁéﬁ%ﬁﬁygéhgﬁwg%m%ﬁg{ ?qu%t hanol and
opt i onaldxppvepadenitile chyidesghisrideur € conpri sed between -20C and refl ux.
25 Coppounds _of for Vll)..can b repar.ed by.deprotecting

opi roheral - oP aPRN Lo Ut R R BRI TR 73 67 CONR |

(M 1) Iy|]g)hy|}cyc|a'ﬁgxz|)g@mé@ﬁ®cti on can be perfornmed with an acid such
as hydrochl oric aci sul furic acid or a sulfonic acid in an _al cohol

such as met har@H2d#-(Zethaxyphemdpinerazin-dry!igthydriperidingt-¥DRIGRBR120E:

bet ween j; élﬁg,?@é ature and reflux. S Conpounds of formula (VIII)

can be pr egare romthe correspondi ng nesyl ate This

subst i t ut i on 1421} ($Euorophenylhy,6adiRydrg-2Hrpynidinyibdiethylipiperidin-yl)ppan-
HNR élél n a suitable solvent such as acetonitrile, acetone,

N, N- R0 f or nani de, 10 di chl oromet hane or an al cohol, in the
presence of - a-@afg4s@dluces-Sdrifarometityipheaybpipenainrbyethy} ey ctaheylpdy

am ne, at tenperature conpri sed between roomtenperature and the
ref | uxi @eﬁe@@%@wﬁe Conpounds of fornula (M 11) can al so

be prepar ed.Ry4requg iscdiciibropht A fpisdradip-1-@lethypiddridin-14yfpropahtadné),
This reduction can be performed wth |ithium alum num hydride in an
et her sudibydigchlpideny| ether, nethyl tert-butyl ether, methyl

cycl gpentyl _qthegb_@ral WAL ARyt ar AL 2
et ubon 0F and TaHPFoRigiaHER BaRy Ripdakf R ABpan-2
pr epar ecorfee om t he correspondi ng further nesylate of formula: 0. 0 0 O

e e oD AR S BN RS BB b 2
acet one,orl¢, Niydrazhlyideor mani de, ‘
- 4-{4-[2-(4-indan-4-ylpiperazin-1-yl)ethyl]piperidin-1-yl}-4-oxobutanamide
20 - 1-{4-[2-(4-indan-4-ylpiperazin-1-y)ethyl]piperidin-1-ylbutane-1,2-dione,
| hydrochloride /
-1 -(4-{2-[4-(3-methanes&lIfonylphenyl)piperazin-1 -yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
-1 -(4-{2-[4—(3—chloro-2,4-diﬂUorophenyl)piperazin-1 -yllethyl}piperidin-1-yl)propan-
25 2-one
- 1-{4-[2-(4-phenyl-3,6-dihydro-2H-pyridin-1-yl)ethyl]piperidin-1-yl}propan-2-one
- 2-cyano-N-(4-{2-[4-(3,5-dimethylphenyl)-3,6-dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)acetamide, hydrochloride
- 1-(4-{2-[4-(3-f|uoro-4-methy|phenyl)piperazin—1-yl]ethyl}piperidin-1-yl)propan-2-
30 one, dihydrochloride
- 2-{2-{1-(2-oxopropyl)piperidin-4-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-6-
carbonitrile, dihydrochloride
- 1-(4-{2-{4-(4-chloro-3-trifluoromethylphenyl)piperazin-1-yllethyl}piperidin-1-
yl)propan-2-one, dihydrochloride



di chl oronet hane or an al cohol, in the presence of a base such as a
carbonate, a WD 2007/148208PCT/ 1B2007/ 001673 68 bi carbonate or a
tertiary am t tenperature conpri sed between room t [ [
and the re;qvﬁgp(}?§4§2§§rperature. Jghis further nesflciﬁg%(@w{gg
prepared fromthe corresponding 4-(2- 5 hydroxyethyl)cycl ohexanone CH
0 Thi s 1 e3442 pnbphBNES-PRIPepaimd-ynetHyRpipleridi-1-yl}propan-2-one,

4- ( 2- hydr oxyet hYl ) cycl ohexanone wi th net hanesul fonyl chlori de,

net hanes @iYEmANIGIdgor i de or net hanesul foni ¢ anhydride in the presence
of an or gani c4.04 13 NO[AARLG-RARE ipBirl NRethy HhBERYha iftopdn-2:
10 di azabi cyc.? g?& E‘,)gloct ane, 1,@‘§'ﬁy2§'§bi gycl ?ﬁ ,hg,}Bi?non- S-U%);ltg, P

1, 8-d i axabi dihydroplodd®] undec-7-ene, -a carbonate or a bicarbonate in
an inert solv [ e aet hane, an aromatic
sol ve(rist , an b@ﬂ%}{ﬁg‘? ?%'ﬁ%o'g’f %—%ﬁ{oﬁ%ﬁ%@ﬁ?ﬁ%ﬂj&) ergr%@%tét ure conprised
bet ween yRé&yldsydichkrylystictimantige t enper at ur e.

154- ( 2- hydr ox | .ohexanone is .a kno nternediate in variQus
Fndustrial 1 AR S uEn et Aoy ir Ber2ty T e iisBRudh sy sSstn- 26he.
crystal sqflyaRhfriden, it can be prepared from _ _

4- (2- hydroxyet hyl ) cycl ohexanol by sel| ectjve oxydation HO This

Oxydat | on com-HLlZ NERRa RE O -Hhg MPasEI | DBPERAICA-nE:
secoq@argiggg o"?:hfb‘ﬁggl into a ketone in the presence of a prinmary

al cohol . ch oxydant can be a h?/poc_hl orite salt such as sodium or

cal ci um hypoch{4f2-He(4-fluciophenydblperidior1-¢iethyiniperidin-d -ydprensoy2-opeaci d,

wat er, of,. i t hereof. - Al ternatively, non selective
oxydant g'gﬁd@@t?ﬁgg with prior protection of the primary al cohol

bef ore the oxiy@a{2-@r(2shethoxyB-trifluorofhetiBdphahyt) pipetdrin-)l eflethyt}piparidin-1-s
a known internediate (n varifou industrial fields such as

phar mac eYARTERRAN-& e, ddivdr N% quid crystals elaboration, it can be
prepased by .r L UGRdN-44yIfige RitH- ylethbpipemanalyfrehtan-Lidne VO :
2007/ 148208PCT, 1%20307/001?7%369 wah?gﬁ%educti%%mgan be perforned
wi t h hyddbydechloride hydr ogen donor (such as cycl ohexene, formic acid,
formc aci d il @mdro-8uhifiGdromet ipBrdzi1 8418 Adins -
nmet al cat al yst( (éupcah( as p%l I aﬂ?um em%é%g?lr?lbmr CZEg| Wgrﬁﬁgéﬁgn‘?lam
suppor t eg)mopahdranealihydidchtosider al umi na) eventual ly in the presence

¢ ddi ti : _ Asai
it hi um acet a6 aadr s ARy bl G Bk P p R saREL YIRApEh-he.
car baoat éihydrodhloride ar bonat e, pot assi um hydr ogenocar bonate or sodi um
(et nanor . - echdnarie- Gedimtrsao et aes: oty fo6eHin t aderonan2-

acid, premafHydradhishide an ether (diethyl ether, methyl tert-butyl

et her, tetrahydrofurane, dioxane, cyclopentyl nethyl.ether%, an . 10
aromati ¢ sol-vie@t{Z¢dBddkoxymetbyiphedy)piparazipirylatmdinpirsaridin-1-yl)propan-2-
Am des of,d ormula (1 X) can be prepared by condensing amne HNITi K2
with (1,4- dioxaspiro[4.5]clec-8-ypacetic acid. 0 15This reaction
can Bé& perf orlndel2t[4+(Rg . 8.9dgtahydredthbenzogydainepian Inylipiperazin-1-

car bonyl dj_i.m | 1 o4 of or | e presence of catalysts
such as Ml}g@fjﬁ'\' ygﬁroﬁ)%b?{ 8@%%"%@%@%& di chl or onet hane,
N, N- di met hyl-fle@n@nds,7,8 ottetrayyiroSii-benzocycld hepteney pimerazina -
t enper at onpr.ise et ween, 0C and 40C. 20According to a third
napoct - VSORRECT T yRErRRORET®n of the formila (11) Ln which Z is
can be prepaned ahy- (&Eiﬁ-(ﬁ&ifmafmﬁétﬁﬁ§h&iy|)wéﬁa&iﬁu1¢I 1) with
hal oket ones R CH2) nBr or R CQ(CH2) nCl '
30 yllethyljcyclohexyl)propanamide ‘
' - 3-cyano-N-(4-{2-[4-(3-cyanophenyl)piperazin-1-yljethyl}cyclohexyl)propanamide
- 2-cyano-N-(4-{2-[4-(2-fluoro-4-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide
- 4-cyano-N-(4-{2-[4-(2-fluoro-4-trifluoromethylphenyl)piperazin-1-
35 yllethyl}cyclohexyl)-butanamide



25(111)

in which NRri R12 is as defined in fornmula (11) and Z is b)

WO 2007/ 148208PCT/ 1B2007/ 001673 70 Thi s al kyl ati on can be
performed by reacting the amne of fornmula (I111) and the hal oketone
R CO( CH2) nEPRrIGA4§288 CO( CH2) nCl i n the presence of bas e P§EdB0§K004673
carbonate or a bicarbonate in an inert solvent such as acetonitrile

or a ketone_ggg _g? Q@_g%ﬂ{mw_é-ﬁ@ﬂwwﬂéf@bgﬁs{a)zﬁfﬁ fygb%%ﬂpbﬁ& ADRY)bpARL2-

al cohol

(et han or 5 i'sopropano erature

conpr i sexhebdihyeshlaridem t enper at ure and ref | ux. According to a

fourth aspect, n OF .L j nt | ; - f : -
wnich z 16 1T RREES B AU 8y igbidtin Bhihripenain
Cﬁﬁpoﬁnq;l)f:fogawz)ruha qiwrbahlg:‘idé] a (E) ri ph;alnyl - AS- -

osphanyl i acetic acid ester ef | uxi. n,an inert saq|yent
et ol Ueneiaf 4 i BrrbH e RUR P o - Hh sk ipnoRte
presence of .3 (93544-33ahoRs5-GMdbrmétiAbREMARIpEragndLyBthwPiperidinat- a
tenperature conprised between 0C and 40C in a sol vent such as an
et her (tY®pF -@h@ran, nethyl-tert-butyl ether, methyl cycl opentyl

e o1 L B R A L AR A AT

|V OH r GiethyQpiperdingl-yimoparn-2toneQdifyrochidrisie- 7 \ ---NR |1 T2 (VI 11) 0

‘R 00

1

15

20

25

30

Pat h , & ethoxy-N-E G2 5 PrriflialdbnBRY difergdh&H2) » €1 R PPh3 or 0

yilethyl}cyclohexyl)butanamide

- N-(4-{2-[4-(3-cyanophenyl)piperazin-1-yl]ethyl}cyclohexyl)-4,4,4-
trifluorobutanamide

- -(4-{2-[4-(3-cyanophenyl)piperazin—1—yl]ethyl}cyclohexyl)-3-
methoxypropanamide ,

- 2-cyano-N-(4-{2-[4-(2-fluoro-5-triflucromethylphenyl)-3,6-dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)acetamide , ‘

- 1-(4-{2-[4-(2,3,4-trifluorophenyl)piperazin-1-yllethyl}piperidin-1-yl)propan-2-one

- 1-(4-{2-[4-(3-phenoxyphenyl)piperazin-1-yllethyl}piperidin-1-yl)propan-2-one,
dihyrochloride ‘

- 1-(4-{2-[4-(3-isopropoxyphenyl)piperazin-1-yl]ethyl}piperidin-1-yl)propan-2-one,
dihyrochloride '

- 2-fluoro-5-(4-{2-[1-(2-oxopropyl)piperidin-4-yllethyi}piperazin-1-yl)benzonitrile

- 2-cyano-N-(4-{2-[4-(3-cyano-4-fluorophenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide

- N-(4-{2-[4-(3-cyano-4-fluorophenyl)piperazin-1-yllethyl}cyclohexyl)-4-
methoxybutanamide

- 4-cyano-N-(4-{2-[4-(3-cyano-4-fluorophenyl)piperazin-1-
yllethyl}cyclohexyl)butanamide

- 1-(4-{2-[4-(2,5-difluorophenyl)piperazin-1-yl]ethyl}piperidin-1-yl)propan-2-one

- 2-cyano-N-(4-{2-[4-(3-fluoro-5-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide

- 4-cyano-N-(4-{2-[4-(3-fluoro-5-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)butanamide



(rrr)y Path A O ., \Frio\ 6'\ ,--Xor, RR - R
RITNR IR 2 (1)(I1) According to a further object, the present

i nvention i cerned with 5 pharnmaceutical conposj i
conpri si ng @02@%‘8}3% of formula (1) together with a phiFﬁﬁgg’E‘?’?”é%ﬂ y
accept abl e excipient or carrier. O Accordi ng to anot her object,

t he present iy {pB-gdrsbutyPhah@ipiparatine -Uahyfpisaridioandprefangdoaeal
formula (lI) for the preparation of pharmaceutical conpositions 10
i nt ended diftydcBlrside and/ or treat a neuropsychiatric illness or any

i1lness invol Y—Eflng-grl%ﬁﬁl%%ﬁ'&hﬁﬁhér%ﬁ)ﬁﬁé?ézinﬁ@l]ﬂztwww*Fiyf)bfdp%n-Z-

illnesses are ibl'y sel ected from Parkinson's ‘di sease,
schi zophosei dihydtepiatile, psychosis or psychotic states, depression,

puret e o SeR R B G 8T B BB 12 02 o1 i ng
i sease [o PratorabL Y an BGEunct { her a0y for parki naan s di saate.
aner 111 nessieF A adtefestiformahiRtendpedesnd e EREE e o
di sor der propesysbcdamfiel hgdrodhrfgger s, hornmonal disorders, renal
insufficiency or diabetes. 5 Accordi 25th o the invention, substance

dependency i‘§’3&k@ﬂu?@"wﬂﬁ2%@'ﬂﬂ%{9 flegrmetbrhieryriparadniial |
beti o ! : C i vidual d q
a st|1@e?2ﬁ%g¥|¥yyefopg%|8ﬁgéé%;den of an individual dependent on any

agent, Ircul ar apeutically active agents, such as opi oi ds,
and/ or dr ugs N-(#HR2-¥s-(2-Hueioritriflieramethylphenylpipaiazinvieyljetaylcyplohexsdd/ or
ni cotine, lo i According to the invention, sexual disorders are
in parti i zﬂa"fg%en to mean 10 i npotence, in particular nale

i npot ence. - 1-(4-@spRleGdbergzytpheniiipiperagint 1-pilethyifpiperidin-deylpeopara2-®@nen
parti cul ar ﬁgjakglg to mean essential or iatrogenic dyskinesia, and/or
essent i afinydrocaloridgeni c t r enor . According to the invention,

car dijgvascul arcgHneoNdBL{3-[4 957ty 2-fRsiHeRpHpipBraziral di ac fail ure.
yl]ethyl}cyclohexyl)acetamide
- 4-cyano-N-(4-{2-[4-(5-ethyl-2-fluorophenyl)piperazin-1-
yl]ethyl}cyclohexyl)butanamide
- 4-methoxy-N-{4-[2-(4-m-tolylpiperazin-1-yl)ethyl]cyclohexyl}butanamide
20 - 1-(4-{2-[4-(3,4-difluorophenyl)piperazin-1-yllethyl}piperidin-1-yl)propan-2-one,
dihydrochloride
- 1-(4-{2-[4-(4-chlorophenyl)piperazin-1-yl]ethyi}piperidin-1-yl)propan-2-one,
dihydrochloride H
- 1-(4-{2-[4-(3-isopropylphenyl)piperazin-1-yllethyl}piperidin-1-yl)propan-2-one,
25 dihydrochloride
- 5-{4-[2-(4-indan-4-ylpiperazin-1-yl)ethyl]piperidin-1-yl}-5-oxo-pentanenitrile,
hydrochloride
- 2-ethoxy-1-{4-[2-(4-indan-4-ylpiperazin-1 -ylethyl]piperidin-1 -yl}ethanone,
hydrochloride
30 - 3-(1-{2-{1-(2-oxopropyl)piperidin-4-yllethyl}-1,2,3,6-tetrahydropyridin-4-
yl)benzonitrile
- 2-cyano-N-(4-{2-[4-(3-cyanophenyl)-3,6-dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)acetamide ‘
- N-(4-{2-[4-(3-cyanophenyl)-3,6-dihydro-2H-pyridin-1-yljethyl}cyclohexyl)-4-

35 methoxybutanamide



~ 15According to the invention, hornonal disorders conprise nmenopausal
di sorders or growth disorders. Accordi ng to anot her object, the
present invention also relates to the above-nentioned therapeutic
treat nent WR2HEA42bnpri si ng t he adni ni4§s]t rati on of a c&fPEBHA7/HE673
according to the invention together with a pharmaceutically

accept abl e cW-(4-§i[[40(3,ﬁaféhwr&atfudo%-ahw)ﬁpﬁﬂaraﬁﬁt1tfr]%tmn}@9c|bh@>wi--
“According to a further object, the present invention alSo relates to
conbi nat nethoxylatprasidey a conpound of the invention and one or nore
further active,i i L I ; i

neur opsychi éﬁf‘i“é{agia'g%rcﬁe%& é'?lfcl:“on‘?j‘%)ﬂu‘irr?l’é@8@%’ll H.Ie?iyﬂeégg?lg%ﬁ%yﬁgépmpan 2
advant agem) slihydesbmioridet ered with one or nore ot her neuropsychiatric

o oo 1 vé oG EEY YRR SoBeragins BV S BAT 1 hpropan-2-

car di ovaggail ar or netabolic disorders, conpounds of the invention may
be advantagequsly admnistered with one or nore antihypertensive, 30

car di ot oni ¢ -@rcY¥aneiNi{4tAt4-C-axpner. dydifluorophepyBPipgEaiN-11 cat i on of

t hose suhj dnfiged of treatnent of herein-described

il ons oo ISH oG Sh Sot BrReE S within the ability and know edge of
one ski | | ed -idrcyane-N4-{2-|-@-cyanorad-difiuorophenyhpipp@zi-1- can readily

i dentj.fy, iLhical tests, physical WO
2007?948&5@%&?@%@%&#&@%%&%3 exam nation, genetic tests and

medi cal / f am-IN{(4{SHe@Byludrd@saetyiphenylipipdraziar eyliethylpydlobexy)+dh

treat nent. A therapeutically effective anmount can be readily

det er mi n@GthYRYBNAPIAENdi ng di agnostician, as one skill ed in the art,
by the use of2 g:aiver:3-0030-[1-6X6%0-HrpYI)piPeridif-HyIEindlpipargzines ) dehzonitrile

obt ai ned under anal ogous circunmstances. . In determnin

] he
t her apeut i caliN-(A-& 5‘9@“@ﬁ?ﬂnﬁnyl)&'pﬁm?'yﬂ?thyw&h?g&ﬁ‘é'consi dered
by the aﬁ‘%%qgmaﬁlé,ﬁ@gosti cian, including, but not limted to: the
subj

species o ect, Its size, age, and general health; the specific
di sease i nvolN-eE{2-[MHS-eyage et difluoraphienghriperagin-t-ydethgyeyiciahexyi-4t he

di sease; of the individual subject; the particular
corrpoundmgg"%xknﬁg?';e?g}.@l ;ethe 10 node of administration; the

bi oavai | abi |-iatg-{@H4+(adlerd-Sitiiftuardmethylpheapipiperazin- tyijethytiperitin-1t\e4-
dose regi m?{l‘] sel e%clt ed; the use of concom tant nedication; and other

r el evant XN Y Rces. The anpunt of a conpound of formula (1),
whi choi s r equi@eR-[1q3anétheximétgipHenyl)piskrazial logjetiipaidrigiii-1-yhptdpanad-y
dependi ng upgon a nunber of factors, i1Including the dosage of the 15
drug to ORe SWdRAIded, the chemical characteristics (e.g.

hydr ophobi el (1413 £ STERAMoRTEMNYBErazn O gNSpeAlint 1 2-
compounds, tk_?e()ettep[‘e‘ (pf "di sease, he Pbsﬁga';saezd stygt e%’?‘zstehempaﬁ)perg?a%nd
t he routenafdibydreahiarideat i on. "Phar maceutical ly" or ~ :
"phar maceut i_cal,l y @G8E 8ol | : et ik o1l
conposi ti onsc]t 4a¢ [ggﬁgzgrsoqgr@gﬂéﬁ%ﬁ?}et@ﬁeﬁggﬁbgﬁzﬁgwgégr&ﬁgﬁnﬁggm 1

unt oR&r dyljpregan-2ronehdihy@@chibnidei stered to an animal, or a human, as
appropri ate. herein, «pharnaceut i l.y acceptabl e
corrore T ne e A LR PR aREe - Yo e AR IR P Rnan 2one
such as pr else‘{l- '-{E;[%%ﬁl@ropﬁéhylmi;ﬁa(jraﬂh&%}e@%}@yd:lﬁben@)emmthmutmmide
agents, enulsifying agents, suspendi ng agents, solvents, dispersion
medi a, coat i'nb@':{ze[%t(?%ﬁﬁbé‘hﬂﬁrt” H‘ETOHW(%M&{@E{&'“%@SR‘E?W% oni ¢ and
absor ptiﬁ?ﬂ@ﬁj 'rﬂm_gg,gggﬁ%sz-gng‘ thiRgdrbénisridethe use of such nedia and

agents fo rmaceuti'cal "active substances is well known in the art.
Excep0 i nsof-d¥-(af2-Hn@2-tuntodrtriflueremetidphenyl)pingeasin-il ¢/l lehylayciehaxyd-2-
- with the c{x\é%cét%ﬂf dient, its use in the therapeutic conpositions
is cont eﬁ%ﬁa . Suppl enmentary active ingredients can al so be
i ncor por at ed 1-(#-{2-ph@2 4L dichlosopHenyBpipSakzim-t-yketbpiipiperidind1 yt)ppan-2-one,
dihydrochloride
- 1-(4-{2-[4-(2,4,5-trichlorophenyl)piperazin-1-yilethyl}piperidin-1-yl)propan-2-one,

35 dihydrochloride



WO 2007/ 148208PC171B2007/ 001673 75 The tablets, pills, powders,
capsul es, troches and the |ike can contain one or nore of any of the

fol I owi ng ipgnedi, ?ap , or conpounds of a simlar nature: c%ll?ioﬂg 1673

such as m crocCrys ine cellulose, or gumtragacanth; uent such
as starch or lactose; a disintegrant such as starch and cel | ul ose
derivati ves; -41-(44{12){4 (:ﬂolhIom:lﬁhnﬁa.mmmgﬂrgmihenylﬁo|peraama1-qt]etaylmxpemdm -1sydcér
as coIIoida% sili dIOXI a sweetening agent such as sucrose or
sacchar i xoRytagogifr JWFIF@F @ﬁt such as peppernint, or nethyl

salicylate. %ﬁﬁeﬂ%—ﬂeﬁécbfbdx?lldﬁtﬁd?&{zr[@{ 2-fudtaral capsul e or soft
capsul e, which are gener al | from atin blends optionally

bl ended Hiftuergmetsyip smépl.@erwwlletha{!&c YRR sul e. 1 n addition,
d f
osage unit Né E 2-& - Fi051cRs 3g¥@?6ﬁ%¥ﬁ¥@ﬁgﬁi%r§hhaf dthicyeRAELY)- phe

physi cal form e ‘'dosage |ngs of sugar,
shel | ac, methaneselfonylaegamigle Ot her oral dosage forms syrup or elixir

may contain s s and
flavorings. W‘gg@%@ﬂﬁg&%ﬁ%ﬁ%ﬁ@@&{e@ﬁ% 81%%6}8?#!@%’ r4at ed
into fashdmmhmaml fied-rel ease or sust ai ned-rel ease
preparations and fo tio erein such sustai ned-rel ease
f or mul at i ons gP\@Qﬂ&%r@ﬂf‘ﬁEﬁ"’%&% uoRaRREBYRRIPE@ 2!l at i ons

i ncl q@e Iéhbﬁﬂ#ac%&i‘fﬁi@é' tions in which a corrpound of the
present | nven ifon is tormulated for oral or parent

adni ni st r at | GAICYa10- Nc(f'fe{zﬂﬁliﬁér%lﬁhll9rqph6g}é)nlpﬁraﬁnchyliﬁthﬂ}ﬁygmgxﬂ}acpp@|de
Cont ai n | act ool e HRe S iinchy) Pk izin TR RN IBReHER: f‘%@pm"a"'z‘

sodi um poeldihy(bcchiargﬂaaa um stearate, or talc in any conbi nati on.

recen: - neFEl- Bk SaBHERRRE b P FolsER SuaTRapERY. e

l'i quild. yl)propant@ichepr eparations for adm nistration include sterile

aqueous or no i_ons ensi ons

au d- compod erasry -8 R ST Brare U Phe Gl ESt g Be-puT s
chelatlngk%gﬂnygbhémpﬂmﬂgﬁdwgdefIavorlng and col oring agents and the
25 li ke ueous sol ven ncl ude al cohol s, propyl ene. choI

pol yet hyl ene %‘(‘}/’%[4 (2/8grepirdueranetaylehenyd- 3Pidilydsp12H-yifiR g ani ¢

esters s Wﬁ arriers include m xtures of

al cohol S%E@I@%Xabhe‘é*ybﬁ??ﬁétﬁgxyﬁ% Ia aér;]d saline. In particular,

bi oc@fpat i bl-¢- (Mﬂédér%dmhﬂtbylpb@lyl)@memlWﬁaﬂ]eth)@}otnecﬂldirgi-yBDITOIPaB-Z-One,
copol yney, 'BY%mgﬁI?EM$Xyet hyl ene- pol yoxypr opyl ene copol ynmers nay be

usef ul o control the 30 rel ease of the active conpounds.
I ntr avenous -\MM (a- pts(a;Mlmemylpdenyl)pupeiaand —Vﬂﬂihyl}uyblohexyl}am shers,

el ectrol enl sher such as those based on Ringer's dextrose
and the I tﬁ@?m entl ally useful parenteral delivery systens

for these actg_éﬁn@cmqm{m@ acdlmgg,ygﬂqaﬁwfmgemy_mw acet ate copol yner

particles, osnotic punps, inplantable infusion systenms, and
| i po2dnewlethylioydobexyDpsorsmanida 132007/ 001673 76 Al ternative nodes

such means. s& o8 F- BT ERORI R bR e 0 e aqueots
SFI ut i ﬁnyld]e?tmmaclnheyl)a’cﬁialnmdarrpl e, pf)l yoxyet hyl ene-9-1 auryl et her,
"’ the. for mdr Criaaarsaspe 8 Bptrilpnahylod b Ui PShR

For nul at o liydfodhlsrit!  admi ni stration include, for exarrpl e, |l ozenges
or pastilles nd al so include a flayored bage, ssu rose or
2catth, | and - ALHERBXG HTERAS 2o aRnes B be it o IR IRHSR S

sui t abl embfifoxyS&dtamidqedm ni stration are preferably presented as

uni t-dose suppositories, with a solid based carrier, such as cocoa

butter, and -@egyanaoV(dd2-A-6hAdlchiere-2- ﬂlenrﬁnhenw)@mmzsa-% opi cal
yllethyl}cyclohexyl)propanamide
- 1-(4-{2-[4-(3-fluoro-5-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-
35 yI]ethyI}piperidin-1Qyi)prepan-2-one, dihydrochloride




The carboxylic acid derivatives are comercially available or
prepared. The 3- 10 cyanopropanoic acid can be prepared from

| 3- propanol act one according to J. Am Chem Soc., 74, 1323 &1952
4- cyanobutBASME/IEEMY (3. Org. Cnem, 6, (19), 6486- 6XEFIY

2- met hoxy- 2- net hyl pr opanoi c (Tetrahedr on, 53, (42), 14286, (1997)) ;
2- i sopropox (8L Rpek G H-HyHHIB - 5
2-tert-but oxxgﬁgiﬁ(gg?&o(%}?ﬁbag tﬁﬂphéﬁ/gnggﬁl@%? Ié1293 (2003) ;
cyanodi ryﬂeﬂhyﬁm@wm -Tay)-4-qxobutangnitrigdmdrochipridle,  (24) , 4907- 4911,

553 3bo. (sono) Y NG S erepl i By Ry o M DR

4, 5-di h)yqemfyl}mwlbl"&xyk)mdbmnyjel c acid (Synthesis, 12, 1016-1017,

(1993)) | (ZEyanGaraydadint sontiordasl ihenilis i byt
been pr @q@ﬂhgglcmoné&y%utgﬁ@ﬁmbfl cation of the correspondi ng et hyl 20
ester with agueous sodi.um hydroxide so

trans- 2- cyan%'@y%'l'%ﬁ#@p{gd&dér@@f@fﬁ@e@%mEe’F\ﬁ)cﬂ'ﬁeraz'“ 1-

trans- 2, Q¥@ H& Wﬁ@@boxyl ic acid ethyl ester (Synthesis,
301- SOSYﬂ% 8@%; g‘tpéano 2-di fluor oBent anoic acid from ‘

5- cyano- 2, 2= &wanmf\bé rf(Rdluerabiraetbylphenylpinarazio-1- Fl uori ne Chem

121, .10 aration A
112- “} i']ém@%?{s%fro%&b'ﬁ%@a et et hy1] - 4- (3- hydr oxynet hyl pheny1) -
pi per azi ne - 1-(F42-p4-( 8 Metdclotapheoyl)piperazinol -y iietiy}piparidin-dfyl)propan-2-one,

142-(1,4 0X o[ 4. 5] dec- 8-
yflet hyﬂhyﬂ C%'?‘gfc{‘?oxycar bonyl phenyl ) pi perazi ne (prepared by path I1),

i s added, unes-(2M-p-gedro-DmdthyipHehyBpiperazin-19flethyhbiperidial uy)propan-2-
hydri de. The suspension is stirred overnight at room tenperature.

Hydr ol y&ng. dibysroehlgrided at 0C by slow addition of 0.35 nli of water,

0.35 4L of 15 2SRCD B MRSy ABlpstARL12nd 1.0 L of VIO
20071148208PCT6}111320%79 33%673 78 vvat%r y?ﬁg%sl urry is stirred for 15

m nut es yiethygeyelohexybacetamislet hen magnesi um sul fate is added.. The

i ace Ts LSS PRt ORas BTy St B Iy AR Py ©

of 1124 Hjhydrochloride

di 4_5] cl 1 h h

as & sol | d. - SeANRpRRIasOcHcY (4 ' G beRs BT Bherl PhiBEEE - 72
6.8 g5 yleftﬁyl}b)yclohéxﬁ)%nﬁae 2H) ; 3.95 (s, 4H) , 3.2 (m 4H) ; 2.6 (m
4 ;2. 1.65
AT (ms "&#HE bt Gehighaloh &ﬂgom@li%nv')pmwaﬁéréﬁw&clohe@“ 3

142- (1, %ygh%gﬁgﬁérﬁhé 5] dec- 8- ypet hy1] - 4- ( 3- net hoxynet hyl phenyl)- 10
pi perazin a solution of 1.2

of
142- (1, 4-di o*ééﬂ?{ﬁ2135§|MDBhWWI§Zl&(1(36]3thy|}P|Pe)"dln 1-yD)-4-

hydr oxy ) pi perazine (preparation A) in 15 nL of dinethyl |
sul f oxi ebgér{tlgngﬁgﬁé at roomtenperature, 1.0 g (17.2 mmol) of

pot a&%i um f#B@netuexy-N-(Qz{Zg[M(B—mahﬂ& tnﬂubbormthylptimm)lpimezmﬂd 0.68 ¢
(10.3 mTﬁ@g tasB 1r11 ﬁjromde The m xture is stirred overni ght
at r oomYt!EHYEr eé(y Bt Ynned between with ethyl acetate and
water. The aquﬂeutquyaNa(ae{zqa (SenethptBtiflaotbridtaylphea)pipepiazind-i s washed
with vvat ﬁ (1? |umsulfate filtered and concentrat ed.
The oi | W]P@‘é{ @Ugo ﬁ'ﬁh"‘?f' "By chromat ogr aphy over silica gel

(el uant heta 4 éi¥moﬁd)5-@r'|ﬂ{}%r&n§t iphen@ipiperazin-1-

112-(1, 4-di ogg{s‘g—ﬁ?y[or@wggqgkypet hy '?r?gxyﬂe%%yl phenyl ) pi per

azi nd0 ag/llathyBicyclohexyl) butanamldsH NVR: 7 25 (t 1H, J = 7.5) ;: 6.9 (s,

b1 13 {ralpehtys it kgt g e
411) ; Mdibmrdchldride (ns, 3H) ; 1.4 to 1.2 (nms, 4H) 25 Preparation C:
- N-(4-{2-[4-(3,5- blstrlﬂuoromethylphenyl)plperazm -1- '

yllethyl}cyclohexyl)malonamide



A mxture of 2.0 g (12 mmol) of 1-(3-nitrophenyl)ethanone and 7.4 g
(16.7 mmol ) of 50% bi s(2-nmet hoxyet hypam nosul furtrifluoride solution
in toluene j to 80C overnight. The m xture is sl I
into cool edbﬁé@@@ﬁ% extracted tw ce V\%]lth et hyl 20 acetpgwmﬁaﬂbg}l%q
organi ¢ phases are conbi ned, washed with an aqueous saturated sodi um

hydrogen car bw(w-g [4a- utnyt;rMenylbmere dihtydro2 Apgridided ﬂqbtbwﬁfpémmnesmpmpan-
ere

sulfate, filt and concentrated under reduced pressure. The
resi due Omyyihydrogiiarideed over 160 g of silica gel (el uant

hept ane/ et hyl ng@q@ 23 3BIotSB-uBrdBneRyipi Qe.g,z(nzL%]emglmc!ohexy%-m

1- (1, 1-di fl uoroethyl )-3- nitrobenzené as an oil
1|—|) . 8. 3nneih0>whutanamlde5) ; 7.9 (d, 1H J =7.5) ; 7.65(t, 1H, J =

2007/ 145288&5‘7‘%@'&%&783] %t% @Bﬁ@t'%"p'% %ﬁ&"g’ﬁ%ez o Q/BQE“/BW‘%%%&“‘) of

1- (1, 1- dinfdthaxybatdmahjid&- ni t r obenzene, 18.09 (80 mmol ) of tin chloride

di hydrate and [ ref uxed m xture
is slowy poJP’ 2%{&4'2%8ﬁ@6°' e 8F°ph?ﬁ¥: ff]y ﬁé\ﬁglzcyc[)o h?)%h@ 2addl tion
of an aqufAnsxya6Saffdalt i on of sodi um hydr OXI de, then adjusted to 9 by
addi tion of an aqueous saturated sol uti on of

carbonate. TH¥ (ﬁ%'mr&'ch@r%QthQEQPJE'G"M')R'P?l@?“\ﬂ‘Vﬁ?tgi’lﬁ‘i)ﬂc% 'gSe The

or ganjc EW gebined, dried over magnesiumsulfate, filtered
and concentr te‘?un er reduced pressure. The oily residue (2.2 g) is

purified over!-(46{2-4-@4Sitrifluctopanylpipesarin-iafiethydpiverdin-tvbprapanzrane

2 P b G oo ) ;"
(1c11I3 (1T 19!(]j§t?3lﬂ}®¢loheﬁﬂ8amhm)ad s, 2H ; 1.9 (t 3H, J ; 17.5) at Iep gA
-(1, 1-di r.qe era i.ne r.ide
m xture of Z‘t‘:‘?éci ﬁ@ ﬁ%% o‘Bdg &'98"314 g‘%’ﬁﬁw ‘P'?ﬁ%"f‘l n\g}béﬁ@%'qé’&’
(15. lemnyarogmomﬁs(Z ]E:hl or oet IhyI )am ne in 20 nL of chI orobenzene |hs
fl d overni After cooling to roomte et
o added and brdd inarar CinCocnAsn spedrTy G Py e adin Aregerin
di et hyl gﬁé\ Afidiideed under reduced pressure to give 3 8 g (90% of
113-(1, 1- dlfluoro et hyl ) phenyft |pera2|ne hydrochlorlde as a white

solid. 201F1 2mRNEBNEG{ %Z@tmmmna&@ &dihgdfo-2Hpysdint1- 1H, J = 7.5)

;o 7.15 t d 1H J =7.5) ; 3.4 (m 4 3.2

(m 4H) ﬂ]e?h)gﬁ:zélgﬁwﬂ}etanﬁgs Preparati on E) ( K

1- (3201 f | UOT-aheyamokAHEHRI[3-f2-pthyintiongl)-3(6-dihydid-BHipyedin-1- N HNJ 25St ep

1 1-difl t.h 3}? &t r obgnzene WO 2007/ 148208PCT/ 1B2007/ 001673
sol UY'T%WW IP%?’EY NS xt ure is stirred overnight at room

t ermer ature,- zw@wmedvqw[wsottbm 3 esahyuratzedpwwﬁauﬁ)etm]cyamhy@l}@gmm:de

carbonat e sol ution tR ri ed over. magnesi um sul fate,

filtered and4ef08ry ﬁﬂ%@ﬂﬁegkﬁe‘an%a -251-B¥44iRd- "The residue is

purifi edyl%fﬁil]c}é@h@xﬂou?dr{dnﬁ&ega (el uant heptane/ethyl acetate
85/15) to giv 789% of 1-difluoronmethyl-3-nitrobenzene as an

oil.25 - INWFE2- (&-QHC(M -3 QH)hydr<82any(ﬂldlr&Hyl)gtlwl]mp§wdm-17ylh>r(>e|an -219ne)

= 7.5) =7.5) ; 7.0 (t, 1H J 55) Step 2:
1-(3-di fﬁj'K (irg%r@?h&?phenyl ) pi perazi ne, hydrochl ori de 10F , HC

The 1-(3-di f-IzumyanUWMJ[z{]epght)aﬂuqmphemylmpeta,zﬁ-dwl)bthyl]cb&:lohaxgl}ﬂcatmmﬁe
Fro P Bl R SRt R oS STt R et
D6) : 92|5ne(rib5<9wlaﬁamm . 7.35 (m lH) ;7.2 (m 2H) ; 70(0I 1H, J

15 = 7.5) ; & J 55 ? 3.4 (m A4H) 3.2 (m. 4H)
Prepdfat i on -p‘.V-(4- -[4-(4-chloro-3-tr|f uoromethylphenyI)plperazm- -yI]ethyI}cycIohexyl)-4-

1-(3-{41 ro[ 4. 51cl ec- 8-ypet hyl ] pi perazi n- 1-
yl | pheny |e$)h:°g)( aﬁhqﬁﬁﬁ 6r-) 20Step 1: 34442-0

. 4- di oxaspi rd{-t %M—@ecmow3-mfhrprcbmeﬂwlpaenw}mpqra;lnehrllﬁtbyl}m'cbhexyl) -4-
cyanobutanamide
- N-(4-{2-[4-(3-fluoro-5-trifluoromethylphenyl)piperazin-1-yllethyl}cyclohexyl)-4-
35 methoxybutanamide



To a solution of 3.75 g (9.3 nmol) of

3-{442- (1, 4-di oxaspi ro[ 4. 5] dec-8- yflethylipiperazin-1-yllbenzoic

acid ethyl ester in 20 nnL of ethanol are added 10.2 nlL of an aqueous
IN sodi umWQAPBRAS sol ution. Stirring_is naintained oVETHBYAYOI6Re
mxture 25-is cooled and 2.55 nL (10. 25mml) of 4N hydrochloric acid
sol ution areqagldee; A bl@rﬁﬁln LADPOP:

solid is takeggg?ﬂa 26\Hj%ly ﬁ“ﬁngzﬁ%%@gmu?? ttgglgﬂ V\D_ﬁ dh-2l0fe,

- 2007/ 14 silpRIRTCHarig2007/ 001673 82 and dried at 50C under vacuumto give

et Byt o e TS R R aRaoh s TG ran-t-yhoropan one,
3- %1 l[gglﬁzygﬁ]odéiémdespl ro[4 5] dec- 8-yOet hyl | pi perazi n-1-y1}- N net hoxy-N
3 1449- (1, 42 Hr(éﬁgé‘bu(’f‘ 3?2’%%&5&‘080'9%@%4?9?!‘36 RiRsrazinA-ylshyoxelohendid n

met hyl b%ﬁmﬁ@e{éﬁmg@t ai ned from
3-{412- (1, 4-di oxa-spiro[ 4. 5] dec- ypethy1]p|pera2|n 1x9yl}ben20|c
a

acid usi ng tNE(4d2tf‘ﬂ:'é%I€rr C"t'i@@@h?b\élp'ﬁﬁfaéﬂ nyflethviicyelobex¥)-%i vi ng t he
titl 1 5% | d 1H NVR: 7. 25 1 7.2
'm € Qn&g%lﬂzf%a'nﬂﬁ yie (m 1H

7.0 (m 1H) ; 3.95 (s, 4H ; 3.6 (s, 311) ;
3 35 (s 3H) 4-cy3n<3-l\(-m-{24[|44)(24@oﬂbrqmmnwmipf?razim’ﬁ (m 2H) ; 1.75 (m
4 1.4to0 1.2 (s, 3 15Step 3:
1 (3“{ 441\_/39@8%"&9‘}‘5&‘2@%‘?'5%%“?] dec- 8- yOet Em ] pi E')er azin. 1. y1} phenyl ) pro
222421(2n2 g%yéno cycloﬁ'mpanécdrbtbmi@ao‘d (3-4{8-[¢-(2-BuBrordrol ) oOf
i oxas
ypet hyl it Lt?é?’&?twﬁ’f-eQﬂ Q'Rérﬁé'f‘hb)(g‘ethy&f‘yﬂ‘?@faﬂé}ﬁ@fﬂede in 25 nL of dry

tetrahydrof upay a,;’&/\peotgqq (0% Drichictopiisisfpipefdzif- 1M et hyl magnesi urn

brom de solution in rahydrofuran. The mxture is stirred for 90
m nut es V]a@ylexslohsxybbutagamige of an aqueous saturated sodi um hydrogen

car bg{lat e sohu él‘?&'N—(-ﬁh RO ML ridho ?ﬁée@bg,@{éeiy 4e with ethyl

acetate. The ofganic' phases are co over nmagnesi um
sulfateyI]éiHyt}esrodm:eamlr)bldamldler ated under reduced pressure. The

st due (L SR BRGSO Py b o

(1, 4- di onetrpkybettehamidec- 8- yDet hyl i pi perazi n-1-yl } phenyl) pr opan 1-one

755 (o) 1y A 39%?%1 et iguany BRSNY (pipelREin-dlefnpiperigine T Rforapy2-
3. 952(§Son@|'Qilhydl%cﬁlo('|Hb 41-1) ; 3.0 (q 2H J = 17.5) ? 2 65 (m aH

CZ%H)S , ( ml %H% t N-@F{Z-[g-r&-cyaggpl'@gyaﬁ Grdlhydro £H-pyr|dm— -yl]ethyl}cyclohexyl) 2-( i

1-(3-{4- rﬂ%th@iya%e@n%ﬁﬁsm ro[ 4. 51dec- 8- ypet hyl | pi per azi n-1-yl } phenyl ) pr
opan-

1- ( 3- {442 (ELN4(4d12d5¥e(§1§1yao?m@ya&‘i-awgm-alyﬂnypﬂpre1-dﬂ¢th¥|l<=&5¢lql'\§h.\élbr§l4)1wo
pan- 103“' 8&86’5 from

1-(3-{4 ) "{Of lﬂ 4 p| ro[ 4. 5] dec- 8-ypet hyl | pi perazi n-1-yl } phenyl) -

10 pe®pan- 1- @nshlorsiea@-2Hd- (amxoprhplprldeBd:nmﬁikthw}mpapanalt—ylaheriZomtnIe
1H NWVR 7255 HJ-7.5); 5 (s, 1H ; 6.9 to 6.75 (s, 2H) ;
4.55 ( mdiRygrochior s,4H);325(m4H);265(m4H);25(m
2H) ; 2.0 (m1 lf@ép(is%lémﬂ)pﬁénﬂiﬁper% -1-ylfeti®piperidind -¢lyiutarbBlone 1. 4

to 1.2 (ns, reparation

1- (3-{412- (1244d?d9<~&% qmptbysaf@@&l)@p%a;@rhxyu?tavlb@%rﬂlﬂ—11¥l374\1}rpﬁ@ﬁw\'
thhyﬁéggeﬁ.‘nﬁ Step 1:
1-(3-{4 ? I oxaspiro[ 4. 51dec-8-yl)ethyli pi perazi n-1-yl } phe gl)-z
- eyl pr opdrH4¥2d44€2,3edimethylphenyl)piperazin-1-yllethyl}piperidin-1-yl)-3-methylbutan-
2-one, hydrochloride
- 1-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yl]ethyl}piperidin-1-yl)butan-2-one,
dihydrochloride
- 1-(4-{2-[4-(2, 3-d|methylphenyl)p1perazun 1—yl]ethyl}p1per|d|n 1-yl)pentan-2-one
35 - 3-(4-{2-[4-(4-methoxybutanoylamino)cyclohexyllethyl}piperazin-1-yl)benzamide



Thel-(3-{412- (1, 4-di oxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl
)-2-nmethyl - propan-1-one is prepared by addition of

i sopr opyl om de onto 3441241, 4-
di oxaspi rof gfoéH‘%@ ypet hyl i pi perazi n- 45 y1} - N- met hoxy- lﬁ-cngﬁ%mm)oé??zsam

i de using the procedure described in preparation F, step 3, to give

the title cor@s@n@ [i1qz?dséhpw;gﬁl)dupenmegnﬁthw}mﬁ@awnym&mmmam 8cid
1H NMR 7 : to 7.25 (ns, 2H) 1 (d, J'=7.5) :

3.95 (s, e*P*)‘(ESfeé 55 ’(m 1H) . 3.35(m 4H) : 2 7 (m 4H) . 2.55(m 2H)
2 1.75 (m 4 oxok-@R(2[ £ (3-triffuotdmethyibhenylbigErakif- 1lylfethyTfpipetdin-9St ep

1- ( 3- { 413)butaneqitri ipydreghiongeiec- 8- yf | et hyl i pi per azi n- 1-y1} pheny1) - 2

;r(r)l[?l%tS]héleEr'Bn' Hé? 81 ?%éle%@r az?l{)'ﬂ_?&]ﬂ‘}iﬁ‘}ﬁéﬂétﬁylgc ttﬁ'&?ﬁ-@pr opan-1-01 is
b (5 iié’ff?‘fmpmpi"am'df’ 4.5 o a4

1} phenyD) - 2 VR B OSSR Rk D bR BT S Bubyihepyhapetamice
preparation Oi-cyano-N-(ﬁZ—M-(BJﬂTbbelﬂmeaﬁl)gﬁlberailrl-1J =7.5) ; 6.9 (s,

; 6.9 10 3 1 X 4 ; 3.35 4
;H)z 8 (my'lﬁthy‘}cycb(f%y' \btanamide (1m95 (H)m 1H) (1585 (H)m 1H) (1m8 tgb

1.2 (18, 11H)2-cyén61M(¢{23[hi(3alsdbu?arﬁ)lphéﬁyf}pubdrazﬁﬂ-i—» J=7.5) 15

Preparation

4- (2-{4] sueethﬁwgioﬁ@aylbme@ww&:ﬁﬂmrwm pi perazin-1-yl }ethyl)-

i peridi ne- 1-¢ e

2140 (- car BoR BTt SRR R RRbezEEy By piperith®Ryiforopan 2;ane
acid tert-but Ay-IMeibmqr-Nqﬂ-& [2{621304étetmmuprqpheoyl)mperaglr(-m 8 mml) of
4- (244- (3 Q phe hpi per azi n-1-

yliet hyIV b ?‘?Véﬁ)ﬁ ’883& ic acid tert-butyl ester are added 12.8
nL ofisl N aquep@yapeN-(hid (23 dibtetrafiubrophenylipiperazibui-e is stirred

overnight at roomte eratur%?then concentrat ed under reduced
pressur eyl]eﬁhﬂ}qv.s!ah&mél Bulyramidf fied with 12.8 nL of 1IN 25 aqueous

hydrochl ori c. 2@HibreH-KidrarB-(4L{2e1PRsképropyDpReFitmcd- wem?v};h p&iialinL1-

acetate, washed with water, dried over magnesi um sul'f filtered
and concgbkenzostiriiander reduced WO 2007/ 148208PCT/ 1B2007/ 001673 85
pressure to Oi Yer2ip ;
£ (e (o oo LEGEHISRTRIGE ey Ry e ecdr e
aci d 2er 2-dmat yl ester. 1H NVR. 8.5 (broad s, ;

7 Bty ontyde iy Aoz e
Lo Zhee, 165 to L 5 ) carbamoyi phenyl plperaz ' 1

ypet hyl i pi per#- éyﬁﬁo'i\’ @&{%Q‘g&‘?‘@t@g‘gﬂ”ﬁ&rgmﬁﬁ'\y& 6@83'%"1 Vin- 10

The §Illeth cyclohexyl acetamide

412- ( 4- car bano henyl | pi perazin et hyl ] pi peri di
1550 nr by OySRoINH A B - Gamatnytbaiuare e u e piptazin 1- | ©

2ot d tet PNV ER BRI BR " 2 Lre Hesr  bed | 1 pr epar ati on F
step 2. - 1-(4-{2-[4-(3,5-Di-tert-butylphenyl)piperazin-1-yljethyl}piperidin-1-yl)propan-2-one
- 2-Cyano-N-(4-{2-[4-(4-fluorophenyl)-3,6-dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)acetamide _
30 - 1-(4-{2-[4-(4-Methyl-3-trifluoromethylphenyl)piperazin-1-yljethyl}piperidin-1-
yl)propan-2-one
- 2-Methyl-5-(4-{2-[1-(2-oxopropyl)piperidin-4-yllethyl}piperazin-1-yl)benzonitrile
- 1-(4-{2-[4-(3-Methoxy-5-trifluoromethylphenyl)piperazin-1-yllethyl}piperidin-1-

yl)propan-2-one



151H NVMR 7.25(t, 1H, J =7.5) ; 7.2 (s, 1H) ; 7.1 (d, 1H J = 7.5) ,
7.0 (d, 1H, J =7.5) ; 41 (m 2H) ; 3.6 (s, 3H ; 3.3 (s, 3H ; 3.2
(m 4H) ; 2.8 to 2.5 (m 6H ; 2.4 (m 2H) ; 17(m 2

1.2 (s, MQp007/148288 to 1.0 (s, 2H) Prgparations I, I_%WOW/OO“”
20Starting from

442-(4- (3-[mgt FERG.AL reRi\gshe BF - Bdidlih=1

pi peri di ne- Fc‘gggﬁﬁﬁ C aglacfhﬁ%r?tb but’yl é}sypglra and ugﬁﬁwmﬁ/g prlocedure
descri bet)prapaprpaeati on F, step 3, the follow ng corrpounds are

obt ai ned: [

4 (244 ( 3- s di BB LER b orometypbenyipiperazin.toylethypipsricin |

25 aci dyﬂ)prdpahl:ﬂ ysheest er A solution of methyl magnesi umchloride is

M S g
Zég ggyliaf'égaﬁzzoﬁe@ ; 41 (m 24 ; 3.3 (m 4H) ; 1.7 (m 2H ;
12H) : 1.25- ﬂd4j{2d4-k_%r§ Di mq}h)@hqrypg (gndmyﬁqurgH pynH?n 1 y?]et?\ySplperlg' R

4-{244- ¥&phenyl) pi perazin-1-yliethyl } pi peridi ne-1-carboxyli |
c acid tngpr%ﬁ{@yP ester OyN A solution of ethyl magnesi um brom de is

‘used. i el d- 1{8€2(4-Berzolhirzolr5yipigerazintd-ylethryllpigesidin:ftyliprepap-&pne 7. 3

s W, ot R b tor i Supntpipdrn Gyeithpingiahy i

1.65(m 26he; 1.6 to 1.35 (nms, 12H) ; 1.3 to 1.0 (ns, 5H)
Preparation K

4- (244- (3- i sOBATAAGIHTEIRrP ZompthyiphenyiriRpraziny 1 Viispeipineidin- W aRa P

c 15 acidhetert-butyl ester OyN A sol ution of |sopr opyI magne3| um

brom de is used. Yield : 60% &

7 5 to 7.25- prréhe"zﬂrafmaceyt%lly aggepiable salfy, hydta?s( rﬂf 'mqfate 35%@ p) the
7 ?‘J;]) pé)ﬁsn%rﬁaflﬁc %talllfr%Ségr(r#gi’ur%z'?_csf t%f@B%p%U)dds{ rrér 4§e|_||)f Nopticht lidomers,

Pr epar atracegmates, dinsteteomers Woepaatiomergs208PC171E2007/ 001673 87

Preparation L:

4-(2-(443-(1- hydroxyethyl)phenyl]p|pera2|n 1- yl}ethyl)plperldlne 1-

carboxyl i c WNorelpasiculadyt yl ester Yield : quantitative 51H NVR 7.3

t, 1H, J =7 ; S, 1 : .6.9 t0 6.8 2H). ; .4.85 1

S = 6.5) ; 21 1(5({%[42}_‘;%%1&3 Zz@l_?l}ﬂphmyl)plpgrapn(—mgtﬂyﬁglpgq%nz ﬁg{l)(pggﬁan!jz

55|5_|)52(( mlon2%|‘|ﬂ|hydrbc35n68road s, 1-1); 1.7 (m 2H) ; 1.55to 1.4 (ns,

0. 415 (11rwd%&&%mwIym@ﬁpw}mp%@zlgﬂ ethyniearicimdryeronanzone

10 b I ~ Lat
TH AR 7 25 (R L ‘ﬁﬁ‘&émemyﬁ*““y"ﬂ%%&l“oﬁe' 75 (ms, 2H)

4.55 (tyllethyl}gydormmb)butauarml m 2H ; 3.2 (m 4H ; 1.7 (m 2H) ; 2.6
m 2 2
(1 20 2 B aatcysglpRinio it Bty dgc
4-(229443- (1NQMd{Qe[Ay(az;ymopyémylmmdramhényl]etlpyl}wclahexyl)ﬂ -methoxyacetamide
I I et hyl) pi tt-but.yl en, 20Yj el '.78%
TH R 7 B RHARE AR aeRgbRehpigerid 1 TR ncgtheyR-o-, )
?1 g (8 (Cbgaﬁbhceiamld-é 5) ; 4.3 (d, 1H) ; 4.2 (m 2H) ; 3.25 (m8 4H) ; |
a
s 10y Y ol -G H'ﬂyosén%fnx'%@xlbp'pe@é'@-%é@hﬂ&v@ﬂg b4
1.0 (d rﬁéﬁhoﬂyace?arﬁihe 0.8 (d, 3H, = 7.5)
30 N-(4-{2-[4-(3-Cyano-5-tr|fluoromethylphenyl)plperazin-1 -yllethyl}cyclohexyl)-2-
ethoxyacetamide |
- 2-Cyano-N-(4-{2-[4-(3,5-dimethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide
- 2-Cyano-N-(4-{2-[4-(3-ethylphenyl)piperazin-1-yl]ethyl}cyclohexyl)acetamide



WO 2007/ 148208PCT/ 1B2007/ 001673 88 Preparation O:

4-{2-[ 4- (3- hydr oxynet hyl phenyl ) pi perazi n-1-yl ] et hyl | pi peri di ne-1-
carboxylic acid tert-butyl ester A solution of 1.5 g 83. 59 mml7)J
of 4-{244- (@3@7’6W%henyppi perazi n-1- PCT/B2007/0016

yl | et hyl } pi peri di ne-1-carboxylic acid tért-butyl ester in 20 nL of
dry tetrahydrioyaaB-N-g4-¢2M-eftrifiQorokithylphieiy pideeazinAn addi tion of 11
mL of a 1M sol ution of Dboranetetrahydrofuran conplex in

t et r ahy diybethyligyclobepdisusamaraidat - 10C. Stirring is maintai ned

over ni ght at_ 4.0Q0.L TR o2 J Igé}g] 0¢ and 12 nlL
of 1N aqueousﬁQ}é\lhémnﬁ%"f1 E#;{zgféuolgﬁuﬁlﬁéélﬂdgfe éh)g%l e .I)Efpﬁté&f)'?gduct IS
ext r act egl]ethylfcyelohekyleoetahide 10 washed with water, dried over

magnesi um sul iltered d concentrate ressure.
e r 8o due 1M I e BRRER R MBI BBIS R o
under regd cotapsigelre to give 1.0 g (69% of

442[ 4- ( 3- hydr oxynet hyl phenyf.i bi perazjn- 1- , . '

yl ] [et h§/| }p%/p' - Pﬂ%-f%(‘gﬁ?(%&y‘rqogmééﬂﬁu?femeiwQR“YQEip&F?Z'“'1' 1H
NMR: 7. 2ondtRyi &E%hé)é)ﬁ)b?:’f’ar(a?nidém , 6.9 to 6.75 (s, 2H) ; 4.7 (s, 2H)
; 4.1 (rr?I 15 }ZH) , 3.6 (m 2H) ; 3.4t0 3.1 (nms, 4H) ; 3.0 t0 2.8
(ms, 4H) ; 2 N-(442-[46-Chlaro@smethylphenpyhpineragin-trytiethyligyetohexy)-3- 1. 55

to 1.,3 ( : (m 2H) Preparation P: :

4-{ 24@- (g’?arpé’i’gﬁaﬁe"ﬁ%% phenyl ) pi per azi n- 1- yfi et hyl } pi peri di ne- 1-

car boxyl i ¢ ac2-GyaroiN-E{2r4-@stribuoraethylplesiyl)piperaziri-10. 4 g (1 mmol ) of
of 4-{244-(3-hydr px t hyl phenyl ) pi per azi n- 1-

yfl et hyl yﬂé@gﬁa@ﬁgﬁ’ﬂﬁg&ﬁ@% ic acid tert-butyl ester in 10 nL of
dry di et hyl- ZQlhsondE-{2s[4c@duato-atirifludrenestydphengl)pipesin-0- 5C and 40

nmg (1 mol ) of sodi um hydride (60% suspension) is added. The m xture
i s stirrgiethdicyeghexyaceiamigde r oom t enperature then 25 140 ng (1 nmol)

of i qgonet hangecysko-Ade@-@0E-(3 ML diflidBetny)pRéMiBipeesziRMer ni ght at room

tenperature. Thé mxture is _concentratehg under” reduced pressure. The
resi due Yietayeyelohexyllontananyide acet at e, washed with water, dried over

e U P oL SR BB A AR ARSI TR 23R ©

to give 0.3 g
2007/ 148469H6FHIBB@®O07/ 001673 89

met hoxynmet hyl.pheny!l ) piperazi,n-1:vylie | | pi i.di ne- 1- car boxylic acid
tert-butyl é§ Yaﬁf&i?"é@"@éﬁﬁ?aﬂé\'x%E‘%%ﬂ%ﬁ'&ﬁ?ﬁﬁ@ﬁ‘?’ﬁ"f 1 the next step.
TLC (el Lw]uhwgicyabnéxymbb@ﬁﬁdget hanol / amoni a sol ution 90/10/1): Rf:
0.6 5 Preparatlong 2-isohutylaniline , S(S{‘gp : .
2- et hyl - 1- ¢ -4k dﬁeﬁw)\ame%mﬂﬂ-@m@thauﬂp?ﬂ r%ﬁh@pi'ﬁ-one-
ni t r ophegin)drBEMBAde 1- one 10To a cool ed solution of 14.8 g (100

f 2

nmol) o - et hyl - 1A£henyl prrocgfan- 1-one in 2 nL of glacial acetic acid
are added ovérCyaneM-@d2di-@rflusseimethytphgnybpipergzing!nitric acid. The

m Xt ur edﬂE{fﬁﬁ}ici’é'gﬁeﬁc)?g%a@ﬁ?e 90 m nutes then poured on crushed ice.

The pro I'sTextr imes with diethyl ether. The organic
phases are e@OyaresN-(@ai@Hdd4luprophenpiirdddibydm-2h/atyddinsbdi um hydr ogen
car bonatﬁ B(gylluti Ol gri ed oyer magnesium sulfate, 15 filtered and
concent rAELYGHcRbERY, 88%@5"%essur e. The oily residue (20 g) is

purified 0¥efN-@ﬁ{IZ-El—(I)‘-/f-\@étk/ipﬁ@nfmﬂipératinalnyl]étﬁ\}lﬂéymﬂimI)W—cmﬁbataaa#ﬁdé
to give a first crop of 7.1 g containjng nman ) , . .
2- met hyl - 1- cﬁwﬂqneagneqﬂﬁcymoesﬂ%- 1- B8R and("a{%i&:@nérdékuebop&pnm'eerezm-1-
cont ai ni I 7 -1- (3-nitrophenyl) propan- 1-one. These two
fracti On@ﬁ\t/@'g?ﬂé%%(%rﬂ%iht further purification in the next step. 20
30 - 4-Cyano-N-(4-{2-[4-(3,5-dimethoxyphenyl)piperazin-1-
yllethyl}cyclohexyl)butanamide |
- 2-Cyano-N-(4-{2-[4-(3,5-dimethylphenyl)-3,6-dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)acetamide
- 3,3,3-Trifluoro-N-(4-{2-[4-(3-methanesulfonylphenyl)piperazin-1-

35 yllethyl}cyclohexyl)propanamide



Step 2: 2-isobutylaniline To a cooled solution of 5.7 g (29.5 nmol)
of 2-nethyl-1-(2-nitrophenyl)propan-1- one in 35 nL of ethanol and 7
m. of concentrated hydrochloric acid is added under inert 25

at nospher eVO@007/1¢826% 10% pal | adi um on acti vat ed car bon PCTAB20A7/00 ¢ e
i s hydrogenated at 50C under 4 bar for>®2 hours. The suspension is

filtered over, i L A i4S i
007 198208 Pl G cbBehllibdthan !¢ 'ﬁ“@é}cﬁﬁlgg?xyrl)eﬁ&%Q"’Byrbgtsasnﬁma@e
The resi due- 4sCylirestiH{#€2-{#i3-(h:hydroxypropyl)phienglipiperagii-9 with a
concentrz}iﬁf sol urtéi Oﬁ of sodi um hydroxi de and extracted 3 tines with
ethyl a ¥ yé)_cycm % B‘A‘ﬁf‘é"‘b ases are conbi ned, washed with water
then w th brin@-{20ui@dCloleas-2 edifestoptrersyl) pipatazin-fliletygdycottexyl)-4-
concentrat ed under reduced pressure. The oily 5 yell ow residue (5 Q)

i s pufi fY@RCRMIBRAMING g of silica gel (el uant heptane/ethyl acetate

2/ 1) to giveoledard-Ai24%0-(a%3211 johd erdindid . 1H
NM 7.1 to 62915%%("%5”4%—(% {? [%@%h?%\%&é&%féﬁ%]ﬁﬂeﬂ%l&?ﬁ 3.6 (broad s, 2H) ;
2.4 (d, Yiethyhcyclghexyllacetagegdgq m 1H, J = 7.5) ; 1.0 (d, 6H J = 7.5)

10 Preparati Qo[- faS /b ani:hi ,\—%N ; aeq3-isobutylaniline is
prepared by ?g{ azyl?i @Sg@gg%g%n%a{tu:’%ﬁpo 99'#3{%{'}?-1 1-(3-
ni t r opheilethyficygpetrexy/h)suecinanidg t he procedure described for

ti ' he title i N 46% vi el NVR:..174 05
R R L e L
%H) ; 2£r'_ﬂet(h6)éytﬂlthna1nﬁe7-5) ; 1.85(m 1H J =7.5) ; 0.9 (d,J = 7.5)
reparation S . - L

(3- ? 412- ( 1, 3-1ddRA4nday-4-vb B fedibydrordtepyiding-istaylpiperidn-f whempear b
am ¢ aC'cSheeEiWHro%ﬁto?iHe tocn-') Step 1: _ _ o
3-{442-(1,4-droxaspiro[ 4. 5] dec- 8-yl ) et hyl ] pi perazi n-1-yl }aniline NH2
To a cool ed-JolRiér2 qupfﬁ-glflyqrome’fhﬂpberwﬁ- .6-dihydro-2H-pyridin-1-

142- (1, i inal 4 - , :

4-(351%i ﬁ%%%ﬁ@%‘é’@;el@éﬁﬁén%ﬁ 0‘3@)’%&{110&@?%“0' are added under

i nert at nospietde{2-i3-B-gyarfophenyljpiperazintinyltethyllyclioherd)-d44on. The

m xt ure ti'ﬂ hnégmﬁena ed at 40C under 4 bar for 17 hours. The

suspensi ghYe '1"13 PRI over celite and the filtrate i s concentrated
WO 2007/ 148208 RCD-[HE300ydridphend)fiderazindeyl]etiegloyeldhpxygss3ure to give

2.3 g (97% of 3-£442,— 1, 4- di oxaspi ro[ 4. 5] cl ec- 8-

ypet hyl |'BERXEPPENaide i | i ne. 111 NVR 7.1 (t, 1H,

J = 395) : 6.13@-{d4-(213-Dithordphenyl)piberdzins1- iPerdihdl-ylfgropan-2-ohe?)
; ng (s, 4H)3@;{.Qg.2( (m 4H p 3.y3>p?broad %’qéﬂz’?f«?pﬁ 2.6 (%ﬂdfﬁ‘ﬁ) - 2.4
(m 2H) dihydrgehlpiide 5 2H) ; 1.65 to 1.4 (nis, 4H) ; 1.4 to 1.2 (ns,

3H) St o ;

(3 (a-[2- (1% TRamasspoaly pccepiablesalth free forms, harafes, o Parai?g sar
bami ¢ acérdthetpolymerphe; crisi@linesstrctires of thesei compsundsgon theirmpticavisoniers,

3-{442-(1,4-dj ox 1 rol4 5]clec-8- et hyl ] pi perazin-1-yl}aniline in
30 nL ofraﬁ?@%‘e& @%@{eﬁgfhgeéln%{ %%gﬁ%j"%% mml ) of triethylamne, is
sl owpy added 0.32 g (3 nmol) of ethyl chlorofornate. The mixture is

stirred gverni ght _at room tenperature then concentrated under reduced
pr essur eStTRBrERTERIARY] s di ssol ved in ethyl acetate, washed twice

W th wat 13-'(4-{21[4-fostﬁtb%-ZﬂﬁQﬂh?Fﬁ)héWl)’b’f’peﬁﬂiiﬁﬂtﬂetﬁ)ﬂ}p‘ipﬁr%-ﬁ%prop_an_-2-one,
concentrated under reduced pressure. The oily residue is purified
over 10 ¢ihwdroehlpiidey gel (el uant dichl or onet hane/ methanol 95/5) to -

give0_3_ 20 of; . e . TP 5
(3 a1 27 (B GEAR Bichiorophenypinerarn- Lylettylpiperdin.tyherppags2iene, |
bam &0acNe44244-(3-E€yapophenyl)piperazin-1-yllethyl}cyclo hai)-27zmethoxpacetamides
211) ; 6,,7,(49, =l : 6 . J. = : , 20 IN);
1.2 (o gt sgstndodianyotig fonstiinplopden 2,0, 15
(m 2H) ¢yaho8betamide 4 (s, 8H) ; 1.4 to 1.15 (ms, 61-1)

' 2—Cyano-N—(4-{2-[4-(3-methanesulfonylphenyl)piperazin-1-yl]ethyl}cyclohexyl)acetamide

2-Cyano-N-(4-{2-{4-(4-fluorophenyl)-3,6-dihydro-2H-pyridin-1-

35 yllethyl}cyclohexyl)acetamide



Preparation T:

N-(3-{4-[2-(1, 4-di oxaspiro[4.5]cl ec-8-yl)ethyl]piperazin-1- 25

yl } phenyOma{anesuhionam de WO 2007/ 148208PCT/ 1B2007/ OQ@te/482097001673
yl }ani | i ne and net hanesul fonyl chlori desusi ng the procedure descri bed
for preparation S, step 2 giving the title conpound in 89%yield.

1H NVR: 72.-Qy€(rt°,-N:|[f1r,(2:i4-.E3-ﬂ*%ydfoxspwpywmllelpemn-?- 7.05 (s, 1H) ;
6.95 (d, A7 ' (d, 1H, J =7.5) ; 3.95 (s, 4H ; 3.6
(m 41-1 )YB;ah%‘ai’éck%hr%%uﬂcf)%'ﬁ%f 0 (s, 34 : 1.9 to 1.65 (ns, 61-1) ;.
1.6 to 1./e(4-{%s[4-(BHFyamopbanypiperazin-tyljsthyljayclokexyih¢ 4 4-yriflusrehuanareide

Step 1: 4;(2hydroxyet hyl ¢l oh I :
sucgessi Y f '{%h eéff @a@f%@&‘?)‘%'%e?%%ﬂﬁb%ﬂ‘ﬁn% Ioﬂﬁﬁxm?’ﬁn&hog(fp%bgﬁarﬁ]ﬁg
hydr oxy etihgl{p g2 3+ DichlogodhedyBpierdzin-odyljsibgi}pipetidin+iayliprapan-2-one,
decahydr at e, %SCS nL of isopropanol, 5 g of palladium (10% on charcoal
washed widihydr &’@Eanol ). The vessel is closed, purged three tines

Wi th nitroges Mef pﬂ’:BFrﬁQcédtiEE%t ¥Eddptie salE TreeloPmBl Kydrates, or hfdrated salts,
stirred for 22 hours under 10 bar pressure of hyd en at 80C, cool ed

.under 1 ydro 80C, co
back to obihe pelymerrhic: eistaling strusiumseel thesa compoyads Midherr ptieal\ipemers,

i sopr Opa?é’demdj%%fﬁfi%%e'o%e@w@ﬂ%ﬁtun esunder reduced pressure, toluene

(100 m.) 1s a evaporate r reduced pressure. This |ast
procddure being repetited to renove trace anmount of isopropanol and

ives 52 9% vi el d),of 4-(2-hydroxyet hyl)cycl ohexanol as a cl ear
20 e oz,d RSl fehnfle St AGERIEr pxY oy JeY 5T R Y 075 Siep !
4- ( |2§ hy]gr nyWchlrh@aﬂﬁ aﬂgmml ner ﬂlkylzeolr @_I’d)@ﬁ\'ghﬁieim?hmblm grsupl® @ héin
o (0] - - raxyet CcycC exano (0] aceti c acl '
T on ot ndgscbed Platted By Selan arowar akil: BleMalady aqicaogns ndiste fopmyl
35.9nL (_Z?f?lﬁb?oﬁ%oﬁ@ﬂﬁétﬂ?f#?oﬁ?@iyuﬁhﬁhb ddltfopio! ution. The

m xture i rther stirred for 45" mn, TLC analysis indicating

di sappear anc &cgipminairis BR@CKENEr DEUP Wheipinaarhisias definedihereis. added,
followed 10 wgj. lahﬁﬁ&eﬂkﬁyn'}%%hgra[u( éé%lmﬂﬂ- widr&h cdt raﬂﬁeélp%gre(ésogeﬁned
e y d the

m.). The two phases are separa ecantation a
2007/ 148Be@lPCT/ 1132007/ 001673 93 aqueous phase is extracted with

di chl or onet hane 0, Conmbiphed iC. e i n
Cqucous 3N oRenRANy dsansR e ShERIL HD5R HiRed oS e dhidladil fom
phase i s3exbraced back wi th dichloronethane (30 nL). Conbi ned organic
hases are dried gver magnesi u ul fate and concentrated under

P oaeeBd pr e RIEBYE yrGas A HIEDERE (Eueaghon GEouH (s teiBiigh Angarbpprearbon
(et hyl aggié 86h¢BhaWhicPMEY)be ﬁfaiqht(br%‘?arf&ﬁﬂafa%mg@td/% carbon atoms in the
4-(2-fluoro-5-trifluoronethyl phenyl)-142-(4-oxocycl ohexypethyl i pi pera
zi ne 100ckwippPrefered alkepyt grgupshave: dcloohd camaneatams imthe ghain; @od more

To a sol ?Fe'fé}g?lﬁ;? ot %5t094 %Wor?é?dﬁi@ik) hp.chain. Exemplary alkenyl groups include

4- (2- hydr oxye cycl ohexanone rome
cool ed aethanylenprepanylr endluteryl,t a-bdgnyi,s 3aniethylblis2reny],1 28péntanyl| ) hertenyl,

triethyl am ne, then, 9,2 (119,50 mml) of nesyl chloride. The

m Xt Ee ?épegyﬁi Wr}ae(ﬁ‘ngPc%}ﬂ'Lhours at roomtenperature. Water (120nL)

i s added. gHAlkORg‘ambaniQh&saikyl-s{?-smapaﬁlwrllleig)thémgmbdmis, as\hsrefildeddribed.
a saturate ueous sol utiqgn of sodjum rogenocar bonate (100 '
e e oEReTRARCIKaNY SRS BCIgHE THOMED B a0 BOPRe F DFRARYoBHbUIdY and
pressur epdio jve 28 g of 4-(2-hydroxyethyl)cycl ohexanone nesyl ate

used without further purification in the next step. 1H
NVR: 4.30 (t'Alkexyalgyl= meanps an oaglkykO-adsy)- group whereiH) the2 ajkyl t groppgsare

(M 25) " inflePhdeM a5 herdin Saddtribelt E;(er:npqsaré)a'lk&xyG%r&?psl'iﬁc%JE rthoxyethyl,

ethoxymethyl, n-butoxymethyl and cyclopentylmethyloxyethyl.

“Alkoxyalkoxyalkyl” means an alkyl-O-alkyl-O-alkyl- group wherein the alkyl groups
independently are as defined above. ,
"Aikoxyalkylamino" means an alkyl-O-alkyl-NH- wherein alkyl is as defined herein.
35 "Alkoxy(alkyl)amino" means an alkyl-O-N(alkyl)- wherein alkyl is as defined herein.



25Step 2:

4- (2-fluoro-5-trifluoronethyl phenyl)-142- (4- oxocyclohexypethyllplpera
zi ne Path 07/ 148208PCT/ 1B2007/ 001673 94

11.6 g (52*7%/ oo}ﬁoﬁ% of 4-(2-hydroxyet hgl)cycl ohexanone rrlasyﬁldg"?oo?(2c73
13,72 g (55,27 mmol) of

1- (2- f | uor o*Ajkdxytéaibonylamindiyimehnas ydn fElyCag O HanwhereBi7 ag<y(663$5deﬁned
nmol ) oh otassr um carbonate in 220 nL of acetonitrile is refluxed
over ni gh€®%-hen cool ed back to roomtenperature. Water (80 nL) is

added. ~Or ganjiiga" Ae@nSshr Aphatic Rydrotarboh yrbusesich @ay KROstraint dinsranched
organi ¢ phase is washed with water (20 _niL dri ed over magne

sul f at e hawag dotec 3R cathasRtomgdp the ghelbe Prefeaed Al gryinschayect ERjZE] carbon
pr oduct iycat 2 | ﬁ

el (ol IS i} o shalh, Brahlied Thealts 1R 0 A iR Swei i Gloups aueh as
4- ( 2-f | uwetiyl5ethyl or propyl are attached to a linear alkyl chain.. Exemplary alkyl groups

LA Rk, RIS B

4H) ; 2deeyl(t, 211, J = 7.5) ; 2.40(m 4H) ; 2.10 (m2H ; 1.80(m
IN); 1.70 to 1.35 (m 4H) le 1; . .

PRI RO fheuareﬁﬁﬁfﬁ@mmﬁﬁwaapp@rvae.%C»ianoa'kw) a hydroxyl
yl I efdylgtgee! ey Ppm ge fdlbgéro @@@)ﬂm Hatddenbalkyep - @r

(1, 4fd;| lgiaspl go[ 4, 65)51%“@ g yfl acetl c acid Cs—l c')I'T)o a sd(ﬁnufl gnpof 4gmore
(17.5 medlolyhriqgenaaktylokaspi r of 4. 51dec 8-ypacetic acid ethyl 20 ester
(Tetrahedr o ¢, 1 5 r
added 22 9&4""*% R an BN KT Wit plY SETRTR, & fproin
m xt ur e descrittedr r ed over ni ght at room terrper ature Af t er

concentrati, W

with 22 nL y solution and extrac
W EabaShe Froepa SLARAL0-aRGRBERn M ore, M PR G

t i mess widefinet kédayd. et her. The 25 organic phases are conbi ned, dr| ed

over magnes, fate filtere d concentrate er reduce

pr essurg tol 'W%’LH?"MF g'h?%%%a"o? fil§49r'.ﬁ"'b‘3< r?'B[ﬂ’ E(ngg)u)pf 1% @8; pgrein

acid asd@gc,ﬂjeld that cr ystal I [ zes upon standi ng. NI\/R 3 95 (s

4H) 5 2.3 (¢ 0to 1.7 (nms, 5H)

to 1.2 (nms, PQWSU“@DY'?M'?/ T&BQ@MX&%@@WI 9@997‘3"‘9@'“ the @t"@b %‘WPS afe

2-(1, 4- gro@?gﬁgoﬁ@[(% ﬁ%%ﬁ'cdé?"“g’éd 144- (3-trifl uoronet hyl phenyl) - pi peraz

i n1Aeth 0 a solution of 1.59 (7.5 mmol) of
(1, 420di oxasAlkyd$ulfirjl'd eweags yam aliyl- SOacgrquw rwherem alkyldgronpois o defined

t abi | : t :

T 0o (7 Ereif BRI ie0RS o GRS Akt s Ry ghbus BIRHLFERE 1 G 5.
ethyl - 1-(3- 'd\lky‘rsllﬁl}waahyl'humampyér) athyb 8- alkyldcgrd:upjwb\eréimthdealkyTrgfoups are
i xt t t h . f .
T (ot indensparEBhgt BRETRR Fsee Plerbried oo SRR WRREFTS the o grgug i
nmol ) oﬁo\péﬁa}wpyl am ne are added. The mxture is stirred overni ght at

10 room t enperat ure. After concentration under r KMﬁrced pressur

t he 2®si due Alkylsitony|"\ragansan ail-Shie 5P WhereiRdhe Al SrouRiSeAS deﬁ@ed
or gani ¢ H%'f@ﬁ%r’e?erpéd grguﬁé’ gl‘e 1PREE GheFTh e AR frl%rou;ﬁ |stigweFaiRpd

concentrat ed under reduce ressure. The so 6 9g) is purified by
chr omat ogr apligylsufanyladigd meaes an@ks@-aoz(@kﬂaltom wherein the alkyl groups are

oxaspi oA TBRAE o 88ed eyt Aol Spafhs Fie thdsd ”ﬁm 18 kot drofips
p| per aznajwérydlhdi hanone as ‘an oil. 1H NIVR ! 1H, J =

20 ( m 4M§1kyls@fo&1rrfa5mn9 mégr‘?&ag;? a ;r-s&%(vﬁherehrglkﬁ @ @S g%f rhedghr%

’4H) ;1.7 toplkyiyl'( Aeang dh allpﬂaﬁhid?odarBoﬁ Foup thntaMing a cafBidhpcarbon tnple
142- (1, 4- di oxaspiro[ 4. 5] dec- 8- %@r ) et hy

(3-
trifl uortlﬂ?ét%ﬂl whishynay e,éﬂrglgh branched havrng 2 to 15 carbon atoms in the chain.
Preferred alkynyl groups have 2 to 12 carbon atoms in the chain; and more preferably 2

to 4 carbon atoms in the chain. Exemplary alkynyl groups include ethynyl, propynyl, n-
35 butynyl, 2-butynyl, 3-methylbutynyl, n-pentynyl, heptynyl, octynyl and decynyl.



N Th In a three necked round bottom flask, 30 nL of diethyl ether are
cooled to -10C. 25 The systemis purged wth argon and 0.48 g (12.75

mol ) of | ivyéhisamahesm num hydride is added. The suspensippikHosioid7sed
and a solution of 3.5g (8.5 mml) of 2-41, 4-

di oxaspi ro[4 5ldec-8-yl)-144-(3-trifluoronethyl phenyl)-pi perazin-1yf |
et hanone i n "Amningcarbenyaibyll mesne @RANTABL20alkylowherdn atkybis asi dafingd herein.

oLt SRl el 25 401 S Lrb N Bt 350 A AROE S A Feror

t errper at described. Prbfdrrod yaralkylsscqraihoa neeraalkPCmbiety.| Bxerapiary acatkybfgroups

15 ni omclidedenzhrhenpy! 52 SEPTRUTEIBR. 5 15 m nut e at room

t enpersat ur e “ARANMEBAS aﬁla#afhaﬁé FridnBcydic 3 datticyEehydrstarbenirmgleybledi 616 to
and the salts are washed with a Iarg{g anmount ~of d| ethyl ether. The

filtrat el sasaicaiomsatseferatis of BeiouTQ gamhossatoms. Exemplary arg groppsidpclude
of 11241 4 i gr

di oxaspi POTI me% % ypet hyl]-4-(3-trifl uoronet hyl phenyl) pi perazi ne

as an 0| | . I'Anpminoalkgt meandidn arylNA-akyl: \Amelsn(awl agéH)alkyl Jaresag gefined
4H) ; 3.25 (m 4H) ; 2.6 (m 10 4H) ; 2.45 (m 2H) ; 1.85 to 1.65

(s, 4H)"e™®N65 t0 1.45 (ms, 4H) : 1.45 to 1,2 (nms, 3H) Path Il Step

a: 148-( 1, 4- AWE@W o athsSanl aeyl-&ikypEk yydup Whetein the aryl or alkyl groups are as
trifluoronet hyl phenyl) pi perazi ne A mxture of 10 g (37.8 mmol)
of 2-(1,Rews AP®Y[ 4. 51dec- 8- ypet hyl met hanesul f onat e ( Tet r ahedr on,

51, 37, 1025ﬂrﬂ&&8%eéﬁsggﬁ)é -&0 .gPsu mﬂ%?e:ﬁ tﬁéﬂir}ll gfoup is as defined herein.
1-(3- trifluorometh yl pheny I)plpera2|ne hydr ochl ori de, 10.979 (79. 38

nmol ) of E}Sﬁfﬂﬁ'@&i Mﬁﬂ&@'f@ﬁﬂﬁﬂhﬁ"@xﬁﬁad Rowmphthyexyacetonitrile is

fl d " :
(el ured, VORI e 1 aRPESER B Aleh eSS4ty e aro o
wat el 5 ( thérein described. P(Drg:eamplaplrmybxydkyl rgrwpmmhenagrmepylm sul fate,
filt d dAC '
obi ai ned 15 GUNPHREWToyERRY G b AR wO0F"SLhTycie. M sielg of about 3
(el uant tbezﬁoameoeﬁarbdn aeis) tpeefetdthp bf aboutd W aBmitMGlc@bbBEﬁ’c)mefand which
;L gg, ﬁé a%odnléglégf aégénglgaergon-cgl%%%hgoﬂble Qﬁp%hﬁgf%rlrj%cg%ggtsﬁ%g s?clﬁp §|

; 7.15 |
20 (rifRy S)gs‘éﬁr{\ (;néit'u?éaﬁéut % 1o bbout @nﬁétdtéfhs@empl&rﬁn@ﬁbcfdﬂﬁgyflgagérz\y

Ems 2@|—|)'"¢'\,‘d§e ZCQW!PMB@O%'PCPYPQZQWMDO1@'!’9\!3@101@&'53 An ngemplary multicyclic
4-{244-( cHa gebglqiagﬁ%dga{%menyl ) pi per azi n-1-vyl | et hyl } cycl ohexanone ~

A sol uti mol ) of
112-(1, 4- d| &Qmimlk)d'[ m@\dea:nen-y!wnammom% 8 multicyclic hydrocarbon ring system

b 110 TS DR RS SHet By o o b dEBAE Afims Prefled it sies of
e I I eﬁ\[" 0 E&amfgmmy‘v’? op !
et D et alohrilg, qyeihebivin Bnfe the ke yExeRRNG KA Cfic

et hyl aC@bWaﬁ(yl lﬁbﬁdéﬁg@éﬁéﬁnpﬁ@rﬁ@rdyﬁ a‘ﬂaﬁ’@hﬂ(wdﬁz pater (4 tinmes 30
m), dried over magnesiumsulfate, filtered and Concentrated to give

11. 629 (919%Digikylamipo't smegns 1@n (alkyl)2N- group wherein the alkyl groups are

trifl 1-yli et hyl | o-h
) BB B bR PSGabBal Y1 oL ) el o hoxanone a5 a

to 7.0 (ns, "BidkylandnBalkyll mdns; ar? (@kyljyN-alkjjl- graupbwhereirz the alkyl graips;are
St ep&@! mcli_gpén%entl)gg@ héidin dederibel™ 1H) - 1.7 to 1.35 (ns, 4H)

442[ 4- ( 3- trr'mélugéwa@mrbnmuwm Retiarinel bilorineertipdine ytbi: proferably Merine
15 di hydrochl oride FI, N'% 2 HCl LN
-~ "and chlorine atom. ’ | -
As used herein, the term “Heteroaryl” or aromatic heterocycles refers to a 5 to 14,
preferably 5 to 10 membered aromatic hetero, mono-, bi- or multicyclic ring. Examples

'35 include pyrrolyl, pyridyl, pyrazolyl, thienyl, pyrimidinyl, pyrazinyl, tetrazOIyI, indolyl,



A mxture of 5.75 g (16.2 mmol) of ’
4- {214 (3-trifluoro-nethyl phenyppi perazin-1- yIIethyIIcycIohexanone

12.51 gr#gﬁ)zghﬂ?%m of ammoni um acetate, 200 niL of me%@ Mooﬁdﬂg%ﬁl 07

g (64.8 cyanobor ohydri de j,s refluxed for ours
Met hanol is concentrated under reduced pressure and the residue is
t aken ofguinoliny20 putingf imeédazolyl, Attﬁazrm%nbeazcﬁﬂiaanmedusadyydbemtdfwanyi 1,2,4-

| ut d | ti) d  af
The i x dipdaray o dsihigvin TR RndRoatal bR o o RPOERE UGk o G RERY.
di chl or pERbRRRLOkB |§dx82<§1¥l59yrm‘ym-o'ﬂd© 8¢ gNias tiARed spstemeaalitiredfrom the

dried over magnesium sulfate filtered and concentrated under reduced
pr essur €opdensatien with aphenyl groud: consi sts in about a 65%35% ni xture

N\R det eAQ}JF@& hORin fﬁ{ﬁ t{ehﬁQ@H BRAHdS or H<j=:-ter?cychch T,fer toas?]turated partially

4{214(3tr| uor one enyl) pi perazi n-1- }cyclo | am ne.
The i somesatusted palunsatmaﬁeds gmar aroatio stabies §oﬂ0u14 cmeienaw Bytar Kt mesabared

acid eth etate sol ution. I8 or at t

ol "1 SRS, BRORTURTBH b wateRATERR S iy oL e B EH et atom.

Z 38 ?/622 ggggg%}‘lﬁgézrgagg;ihg Olhdﬂﬂd@étiSUt cré aommit@:}ibtw%b%iﬂ{\mltmgen_ sulfu(; selﬁmlum,
acetonitrile an t i et

cther  ( E50ROSSPRERE BEoSEIRPBS Bl AP aYs B/asD. aisedetardt iufiuced”

presgyre t oggitaste Het%rcﬂ:yél@g %ie Q5o alkerted VRS MahdbdIN\IR CHehfistR) &t PRysics,

of trans and cis

4-{244- (78" tEdltﬂm&RQrﬁf% Mren{A95o1996r Rager 2:25) tped-BG the wiscasere, Phhich is
di hyd Sl d. SMel ti t 300-305C

(heZo:rggllsé!%yorq%r@aéfWNk% spelctra is plepgof(r)r;eg on the free base. 1H
NVR. 7. 35 (Prefarr¢d hon apomat? hetetasydlicOinchuele, 3if are 3natslinitgd 4o 1pyrrolidingl,
;(ml g52t|b|(¥? u@ %\?lr,:;‘% Eﬁ}olw(lit ﬁxné Pt@gghyﬁotﬁ@nyl &OQOIL&I d?b§(algyrfs plﬁle]rfd%(l, '

2-cy ainoﬂﬂre(réhr{yx [mo(p'Brotmylf Ipwarwt(EtlhudaszI Ywirotingdzi pyrazolinylet thidaadiginyl,
ohexyl) on of

| ut _
cyanoac é?tfé‘ nlldomﬁa'yl d@f'g’gﬂ' g h 'B‘?’Bﬂ@hﬂ'ﬁﬁgg lé'ﬁﬁsr%w?f‘%ed teirhyAtoPYROYL
are suc Qﬂ%fd@f%y%@&%ﬁy@&-ﬁwmw dﬁyﬂ?@iﬁ}lﬂdy@ ftethaHYAEE YRR, Cﬂlﬁycﬁ!étﬁ lopyradf,

ng (0.5 mmol) di met hyl am_nopropyl) - car bodi i m de
hydr ochlagepany!, aaﬁjm"zaﬁ the fe@e@ SHSIBMp résultlmg érpﬁyflwmenwnnws@ﬂ & Bhenyl
stlrredgf 15 minutes then 214 ng (0.5 nmol) of the 80%/20%
trans/cis 24443
t ri f 2uor ometOxdattyinmieaps @er alkylmwtiergd EHayis yeglacethby\a & waerein alkyl is as
di hydro(%I (ljp‘gre"? added. 20 The mixture is stirred overnight at room
t enper at I Vol atil es are evaporated under reduced pressure,
residue is mcﬂmbﬂ‘qlénledloay hmbaaset—ﬂ-&lﬂé),dom*ewln\p is Ianamteagele’mm 1to 4.
saturated spdi um hydrogen [bonate solytio wi t h wat The
or gant ¢ phaddistd Y etetaRE 1 iate . fiset il and fefkrdbisi FR el Werein.
concent rEbRredSEd raﬁﬂna@ﬂ:dye?@saréaho@%é@n divilaryd @hérdof B phenyl and the
recristallized in a mxture of 25 diisopropyl ether/ethanol 9/1.

Af t 25 f iheteraeyeh congistss of ABoytsS fr@heut Girtng alomsofy Sispd ayWheteraewglyl as a
dri ed U"%‘ﬁ%bl@?ﬁ%}‘? %% SHUn‘?i%a YhdubR dHy\HoofTHe (%8 %ystim thetBSF capable of such.

2- cyano-
tri f 1 uorthendesignationnsf thei ara; axarorithia astahpicfis siforeehstprcyelnpertionpfihe

gr g? m C%%JLF grgﬁ{%lt%{g?% otﬁ_\ﬁg tl‘?% %gea(sgi’gw&%ﬁ % Zr é@p% Eztgnlﬂ ls%l_sasent
3. 35 ('s,re@dectiyely as aSingratoftd) The Bltt&gématdﬂ'l)of a Jugknl (aryih%ibcyclﬂ a8y (be a

gg%ﬁqimgg%%fpgggcﬂquoﬁgﬁrg@éﬂ ok squHHﬁtgh?f(tﬁg he“:ilépocyc\:/\q portion of the

1-(4- {Z%sé@a?mefté.@ewﬂahaybrebw@hmna 8xitiized ¥ the bbb sponARig ioxidk; S-
yl) propane-1, 2- di one drochl ori th Il Step a:
4- ( 2- meto¥gdRe8t ﬁ%ﬁwnﬁ@&mw@wpﬁﬁemeaefu&eft an%s@ytqcyclxu'm systemgt iprlude

indolinyl,  1,2,3,4-tetrahydroisoquinoline, 1,2,3,4-tetrahydroquinoline, 1H-2,3-dihydro-
isoindol-2-yl, 2,3-dihydrobenz[fliscindol-2-yl, 1,2,3,4-tetrahydrobenz[g]isoquinolin-2-yl.



20St ep b:
4-{2[4-(3-trifluoronethyl phenyfl pi perazin-1-y1l]-ethyfl pi peridine-1-ca

rboxylic aq{,gzgog;lg@@t yl ester, hydrochloride A M OBy hg08d00ted
(3.25 mmol) of 4-(2-nethanesul fonyl oxyedihyl ) - pi peri di ne-1- carboxylic

acid tert- burf)Z/II ester, 0.87 g (3.25 mmol ) of 1-(3-trifluoronethyl- 25
phenyl ) pi per‘zisad anyloyelealkyl' | means. 35ugeq Girg |9y<‘dﬁa"adta%mﬁﬁed herein.

2007/ 1485007 1HIBbAUREEARare isk, Wbl T Y R o by and the

t he resi dyeoalkyltcaksistsodffaboiut b tetabplt Gidry atems Al fusetarylcglgalkylasphearé@ble

P B me RSt dhilaf Sy BB eS8l SRR, Bt SR 1 such.
concent r gxgghplah fuse@ldrglcydodikyi ligdlgdbs V\@Wdathuhybrdﬂﬂaﬁhhwl et her and

dried under reduced pressure to give 1.1

{2 4- (3-tri tARudesHeberpn. pﬁeawqulazawemta% sakt%'yrefﬁr ;S‘ér‘i"%ﬂvﬁ(évef gh the

boxylic v t
Vel Li ng g%Fﬁsé@%ﬁ&BHﬁﬁds \WRdBIn thd ﬁ’ér@rﬂr&d?ﬁﬂd%gd? nﬂﬂgg @, ﬁ;iak;r@ acd or base

(t, 1H, salts themof; The Tha(raaceltically acceptiple saltszrrrcbrde the( mvemrq)nal nqn-ioxrc
(m 2H

105 ( n 538 Sthe siSgififerpfhium Satk s e Garpt Fnp i foried, e, from
St ep'10: non-toxic inorganic or organic acids. For example, such conventional non-toxic salts
1-(2-pi perjdin:4-yleth -4-(3-trifluqgronet hyl phenyl ) pi perazine, .
0 bt oomelye daose 45l from ngrganic, s RURN G BIEeRArR, MUHBRICIGE, suifurc,
4-{ 2[ 4- ( Sultanhié, phREShdTR! MtlchdiRNthk)liRé Perdbthk Balts prepared from organrc acids such as
yl]ethyl}prperrdrne 1- car hoxyl i ¢ acid tett-but ester, drochlorrde

in 5 nl 8¢etie; RiAPapeis; §ueCinip (taptarc, ngitrigs methangsdfonis, denggpesuforic, glugyropic,
sat ur at ed) bygle Og8izoichkald ﬁ’ce tél%HééLmBn?c”oi?éli@t Rithar@! Bleic TASd Me<ikg. Fulther

stirred Tor hours at r omterrperature 0 (precl prtatron occurs
r api dby) addition Salts inslude arsmioniure salis skels Redramethaning, ipeglutting, epetamine,

dried 4 1

1 (5 i e S SB35 SR il oty PR aanepiam Hyshoohlorde
di hydr ochdrd)oxaleteasaltaaMptaierwdl d. Melting point: 260C 251H NI\/R (DIVISO
745 (1, 1h 113 Bhapnagclioghsgickptabid e of fclpressi lgleleR e be Hnghogized
1H, J = fzorﬁ) the §ar85t 66Bng8t|rﬂd wlﬁcl'ﬁ cf)marn%l'ﬁa bastc 4r tatidlc %oréfyﬁ by &dhventional
2007%?48@!%’]”@*[‘1% ﬁmg@#g %@D salts ean pe ,%repared( by reaclt_RQ the free acid or base

1- (4-{21gwhd gr rnggé %emagsﬁddy ﬁhsn% Q;rﬂbr%fn@%ﬁfu%t ¥f ihetdpprdptiakebasl o deid/in

| ) propane- 1, I one or|
51- (2- Pi \prail6r of in- an sammmglvent(@ inra mmwremféhmww@emrpw ponaguaeysimegdia

dr ochl
oo Cou R 4 Rk, 0SBy il pil R e s S
After wosditsugre fdumdr esmmngtsnpuphammemr Sciences, sv\“. e¢ QMck( Blbiishing

o oty CoroBam, £ optoth o J5PG: pi LT 1 claBhig: S vhighs, BERoY comesged by

sol uti onyefdtesdect hyl ether. The solid is filtered, mashed wi th diethyl
et her and dried under reduced pressure to give 55 (35% .of

1- (4- { 244- ( Fhercamreyndaef the gaBeRA fpmuwa a&ﬁa\qu gﬁpmerrrqa} snﬂ&terraprﬁeﬁﬁre

Opr opan ﬂ%}iorrde as a white solid. Melting point:

200C 151%‘ ﬁlﬁ/gi m%%g’@ 10. 8 (broad s, 1H) ; 7.45 (t, 1H J = 7.5) ;

73(d 1H, J = 7.5) ; 7.25 (s, . 7.15 (d, 1H, J = 7.5) : 4.2 (m
; 3 95
305 5 ( el tol%e@?r%mfbi%* te Bisiph infedion I¥ a1 bopgeind it the

EX?Wpl{ e ?rocess of prfe;l)aratlon of the compounds of formula (1).

1-(4-{2-]4- trifluoro he i perazi | j et hyl eridin-1

20 yl)pr opaﬁ‘? CoRwo Hn‘ﬂ%?’ﬁ} g%%&%{l%gqe@e@tgn\(ﬁf@o%ﬁﬂyebe ;_Y_reggrea in a number of

ways well known to those skilled in the art. The compounds can be synthesized, for

_ example, by application or adaptation of the methods described below, or variations
35 thereon as appreciated by the skilled artisan. The appropriate modifications and



After concentration of solvent, the residue is partionned into ethyl
acetate and water. Agueous phase is separated. Organic phase is

washed 3 hggﬁ@gll\n# water, dried WD 2007/ 148208PCT/ 11%%2;}3{097()@?&?

102 over sulfate, filtered gpd concentrated under reduced
pressure to give 0.24 g (72% of

1- (4- { 2 :dbdtiutionks Wilkiss Ry b papéri @yt Wallkeown ion réadjly bbbmabbrfrqmthmbaennﬁc
yl ) propan-2-one as a white solid. Melting point: 82C" :
NVR 7. ﬁ@fafvfetQFhosfSk"'?dmtheaﬁ 2 to 7.0 (ms, 3H) ; 3.25 (m 4H) ;

‘;’ ig E: 2"“1 parﬁmﬂér (stth %@thodsZCaﬁl Bénfoﬂrhﬁ in R% 4La(rbek 2¢bmf3reﬁeﬂ.?1|)5é Organic
Exanpl e Tzransfonnatlons \;CH publishers, 1989 ' '

- N-net

10"y ot hyl § ALY pep At hdpotgiite @ “F%B%@Wé@w”‘"wmn one o
(4-{ _21411((?’)‘3 tasyﬁhremmcmﬁysbp&tmnmyimnpea’tms nard maydlehlympteyicmmﬁa}llyl apfivie pr
acetic acid .e ter Jqt m xtur.e of
¢ 216- (i oty G Simb AT RAINELE.Bseriy et od o esthelic et
(exanpl gordns difaé BtrlidtureSareAntehded) dinfesd IRe SPedHi m‘ﬁl@féochém(strqubhanu’énc form is
h5- phosphanyl i dene)acetic acid ethyl ester in 40 nL

r ef | uxe§PeRkGaY dnsicated.tlls welhitomm, Bithe rihow & prspare ?'P%' i?g? aﬂ%h pgtlcally
t akefy ofgtijen f@rgf'stal"'lyér @i%ﬁleamxthhé% Sf)'s'té}ebﬁﬂe?so may! b@r §ébar§t€§ by | staritfafd

is concentrat urified over 1509 of sil ica (el uant
di chl or mmﬁeﬂmmrmmugmtzmlte@tfg|res@lu!|omsvfgaqe /?Of'@ﬁ normal, reverse-phase,

44244-

ot o g ool HRQBRBEREY el hiRP LAt idimaneh. rEiryitalizaiondf ) HETS! By
7.2 to Z:hﬁial(syntfiﬁﬂ)s either drops chitall) starting Thatedals 2ir, byl deliberaig synthe3|5 gfrtarget
1 ;. 3.25 4 0 2.6 (m 4 ;0 2.45 (t, 2H, J =7.5) ; 2.4 to
1.H%35 (m?,ﬁ"%&og}“e’{bs5 to 2(5 1. 4H%m; 4H) ( 1.3 (t, 3H, J):‘7 5) : 1.25
to 1195 (m Cah%oum &Qﬁ@bﬁe@gﬁtﬂﬁgﬁlbdm peparéd bil&':}vanety of@ymhehc routes.
(4-(244-(3-trifluoraonethyl ph p| per azi n- yIL H%I cge ﬁtﬁs' decgg
) acetic |reag¢f¥ﬂﬁaéﬁﬁ%?ﬁw@aﬁﬂ%s a8 C&"T%?fﬁlai'bﬁ ebls, 88 ftdav $TeGPY
(4-{214eh- ﬁanﬁ't@ﬁrﬁH’ﬂé&W'dﬁ@%b}dﬁﬁ&?‘sﬁﬁ'ir’ﬂthé'aré All substituents, unless otherwise
yfiethyl}cyclohexylidenejacetic acid ethyl ester in 8 nL of met hanol

~are addénlicated, @re ag preyipuslydedined-N sodi um hydr oxi de sol uti.on. Stirring
|sma|nta|nd v tyr V.

under r educ@d %r Zéé;ﬂ&gﬂé a&%cﬁ%ﬁme%?l g @aY ll\ﬁrdﬁg?%sfbﬁ nf ﬁ?@&gtrée‘%tlve
and 2@s ligrdttiohalfgrolipes, Forlexainpler byditey, amlr@ounlnpm;weon Qarbmwlmdupsamf@ref thege
to pH 1 wit n, agueous 1N sol.u n i S

o i1 otk s B Hoet oA Bigata, Ao ana RofalicalbiBfifon, Ty el Rlions.
to ]9: ve Gbn@@ntﬁ)r{aﬂﬁ%teafng(g’t'o(lr?sﬁlﬁw%e used in aCfordance W(Ijth standard practice, dfor
hydr o- cIFBTPIRS 28 DPea g B O M Wels Wt Horechs b Giagior ity

- 11.95 (bl'bﬁﬁ@vﬂ‘ey aHEbSonslqem (JJTFOW I\ﬂcOﬁhﬁ@ in, Protetivé Groddé m-brgaﬁlcfﬂhem:stly
7.3 (d, 5 (s, 1H ; 7.15(d, 1H, J 5 (s

1H) 253@ef(UWP2¢9517_’L%37t034(nB 3H) 33t029(ms 7H) ;
2.45to0 1.4 l
St epo: N met RS- RECkhEma, 80 5 218 i the resence of  bass) Tnete 1o particuer
1- vyl | etrbsttigtione loahthey Inatles edfathet dase do b60u$¢d2CuT dhls seacuom oandf a0 pase
ng (0.46 nmol {.2 %@ fluor th
Tyt et RpTVayerate S srasian bl his R AR R R RRR Wb fieg rat it has
di chl or giehddasise %ﬁébtl d:m otttér parts nof the ameleculs UEREBpley aff ysuitable cha38s rimclude:
(0.46 mmol) of 1-h ¥
30 sodium hydro de potassium carbonate, triethylamine, alkali metal hydrides, such as
sodium hydride and potassium hydride; alkyllithium compounds, such as methyllithium and
butyllithium; and alkali metal alkoxides, such as sodium methoxide and sodium ethoxide.
Usually, reactions are carried out in a suitable solvent. A variety of solvents may be
used, provided that it has no adverse effect on the reaction or on the reagents involved.

35 Examples of suitable solvents include: hydrocarbons, which may be aromatic, aliphatic or



benzotriazole, 88 ng (0.46 mmol) of

3-et hyl -1-(3-di nmet hyl am nopr opyl ) car bodi i m de hydrochl ori de and 140

gy (1.4 Mg @fnishdset hyl amine. The m xture is stirred pefERokR1673

m nutes then 45 ng (0.46 mnol) of N, O-@i et hyl hydr oxyl am ne

hydrochl ori de are added. The m xture is stirred overnight at room

t enper at Gy@lpaliphatic bydipearborsl sushaas hexanee dygiohaxane e metiéeyclobexane, iteluene

di ssol ved ] t hyl an( i LLh . Qr j
phase i sga{.‘j {Bg‘gen%earnﬁ%%ﬁ%%hu%gsﬁgﬁf—giﬁ‘%,tﬁy\fffblﬁrﬁ%ﬁﬁfgé, g!l(\%hgl%n(s:l]e-n ,ra gt g@gh%and
2007/ 148250l AGPe0&rsPIdVas diethyDethemnhethyl tibimeyl gthersmethy! cythapentyl ether
residue is purified over 10'g of silica gel (eluant

di chl or oRBEg ﬁ%\@bﬂﬁ@&ﬁ%{hol 98/2) to give 143 ng (71% of

N- met Boxy - N-1Ht la¥ktiofrs (cAn tZke place over a wide range of temperatures. In general, we find it

[4-(3-trifluoronethyl pheny)pi perazin-1-yl]ethyllcyclohexylidene)acet
m de as &@Nvenient toigapyRut thegsagtion af g tempera .rsy¥fr0m.01§t965¥.%(mﬂf§,9f%f ably

;. 6.05 ( ; i i Ui on’ ‘

aH) ;2. §°Tm%°XW%;"7§; R '%{d,}e EOH?G(?CE 'g{.%@%q%%td Jor g r?rég?onzmH%y fisbary

to 1.85 idsly, Bepending & many factors) natehly thel reaction tenuratues arxHghe nature of the

cyel ohex g g R B e H8¢ HECteRUAT B AR Lfdk ng pfefefbiffoldtions
.ol )100f oddimert dbove; dNpeddofifrotn 6 holidltd 20 Bours will usually suffice.

trifluoromet hyl pheny) pi perazin-1-yl]ethyl|-cycl ohexyl i dene)acet am de

in5 n of dry tetrahydrofuran cooled to OCis added 0.2 nL (0.50

ol ) of a 2@% eBhpyliRInes iprspatéd Ghaybedfecevéretli #omi the reaction mixture by

tetrahydrofuran. The m xture is warmed up to 5C and stirred for 90

mi nut es. CoRMERtANAL means. beir example the compruadriMaydie ecodered Ry digiling, off the

The prod i 4 et t g Ic i

phases a%@&%dé%ﬁg%?%ﬁﬁ%rg "g%/tgp:es?r,\é\ng nﬁe}esc igﬁgn%'uﬁtog%tm:‘nlgl ﬁ?ﬂg%drﬁ from the

concént r eepetibrumixure; qubucind theetesidue . intthwatstot fallowset! bysexitastion withy af water-

over 5 Ginhisdble! GiGai§'sohEht'8RS cilifify 8 SBRBR A5h"ARUardR, Auclindll! e

Eg( 4|4f>/%I Oprbd(it- dabv4F (sitedd] Tueumnn_a?bbﬁﬁadhbylw)aﬁbtnn_e wetiknonylgehiigiigss yerich-as

O bbbl e h yarous Sy bl el Bl

177 to 1otfemaRatphy erbropsfais it tron oy 0 et b

1-(4202-] 4-(3-% rifl ubronpt hyl pheny) pi berazi n-1-yl I et hyl ) cycl ohexyl) -

pr opan 2 oo WHE AR Sratio B 28BHd(AF BPRITHLBI KRG GREAEn Knotner

1- ( 4- { 21dbjé@-of the present-imeznitionpheny) pi per azi n- 1- |

yl I et hyl I cycl ohexyl i dene) propan-2-one is cooled and purged with

argon. After addition of 5 ng of 10% pal |l adium on activated carbon,

t he mi xt ur e Acsoftliitly & fiméteabpiict,rcappduadp of dhe! irveation af s fdremla (1) can be

. The syspension is fjpltr over a bed 5 of

er ni ght t
,(F;refistszgrg‘?ﬁ\él?‘%alf‘%ﬂ F‘Pré?sé’of‘g'”é’d?ﬂ%‘?ﬂ"ﬁngﬁé’}ﬁ%mg&lgeduced pressure. The

residue is dissolved in acetonitgile, —acidified by a saturated
hydrochloric acid ethyl acetate ?).L@_S\iqlzt ered and dried under
reduced pressure to give 29 ny 5% \of /14 #ﬁ_-ﬁ

0

trifluoromnethyl pheny) pi perazi n-1-yliethyl hcyc ’ %(%/I ) pr opan- 2-one,
hydrochl oride as a white solid. 10Meltin oi nt: 160C 1H
NVR 7. 35 (twheldin B, R, An@)R'; rebrésdr® réspeciivEly R3R) andR1ol # pradrsor of
, 3.25 (m 4H) ; 2.6 Zm 4I—6 6332.5 tod%.3 (%B,th—b ;2.2 ?s, 3H)g;i1ch9p
1.9 to 1respegtively RIR13and R1.. 65 to 1.15 (ms, 6H) ; 1.0 (m 2H)
15Exanpl e 7: : ; i
a1 MOIEQSTSRIL Sympounds of fornul (oo e cbiaingd by amgthod comprising
cyangacetharsteps dfr ans/cis 80/20 NI trans/cis 80120

a) converting the compound of formula (Il) into a compound of formula (l); and

optionally
b) isolating the obtained compound of formula (l).



A solution of 44 ng (0.35 nmol) of oxalyl chloride in 1 nL of
di chl oromet hane is purged with argon and cooled to a tenperature

close to - ution of 66 ng 20 (0.8 mml) of di
sul f oxi de \%9&07/?{835’4 di chl oronet hane ig added. Stirri ngﬁﬁ}gﬂr(r}%mr? Ln
at a tenperature close to -70C for 15 mnutes and a sol ution of 120

rZT!J (0.3 m}kbcz&fiz\% to the r;lJredsent mverr\ltlon "ﬂreculrslor group” of a fimct:onnal group refers
cyano- ydr oxyet phenyl | pi perazjn

cycl ohe%‘?/lqndcgé?la‘?n"ﬂéch Paﬂ»spl‘,loé‘%?}lﬂ%’r‘? ﬁe%ctm[\sofeagiizh] her éﬁ%ﬁﬁgﬁ'ﬁq‘gn by
added. Adgis érrbr?éﬂa.l Ho%@h.t@dué rrééd?éihtsf Mok rBhEtdraSnalidé the BBSToBIdbAS of

close to -70C, mg (1 mml )~ of 25 triethyl am ne are_ added. The
m xt urefumt@nnd\mqum ammﬁalt @sr gawalt adgitiont gulstiution, seduetion, Jwddatiagher

at room xture is poured into water and extracted
P e RTRERAI A En rd o

The organi c phases are conbi ned, washed
with water, Ptéfenabb/r ianeomplyuredofdeamulegBrie svhich dalid MRaR: fis bulstituted vth an

over 5 ga%ifs"rpﬁﬁ%éé|bre?%reaawp%erﬁsm”%q‘?m$ﬁqﬁ'a bR 7 sy hiih Sinich A
95/5). TWNR,RS |£5umtnﬁtaa%utrpén Nyfrbxylatett érfalmcmuylr@émml dam uirepeﬁfonméd by

yliethyl |l cycl ohexyl) cyanoacetam de trans/cis 8
soI id. SWEreoH %BM?&W%W?E% acyan e mst "ﬂ/{j ﬁtsufﬁ@é ' hromium

dehxided- 45 (d, 1H J:75);735(t 1H, J = 7.5)
’\l!(\{'B i"ﬁa'{g?"ffé'e 6. 15 (broad d, . 5.9 (broad d, O.

4 05 (m O. Erq;ferabjy g compourgHpf forgiua @g in (yvmq;q) Z isgepean e gregﬂ)ed fl;i)gnza

m 4 3
;( 1. 8|5_|_) H{r%ﬁ;%ncﬁﬁ‘al é‘;ﬁ%)ourlc? Rﬁoﬁiula 4[@ in WE\lci\S% %‘“‘%&duct?tgﬁ)ﬁ' h s”ﬂe L&W;an
fol | owi g peaforeed wmdes@gerBMa transmon mehatwatalystisdch he pabgdiumeyr nickel.
2222222' neclPre era%‘y, a compoun (0] ormula S)lnsv}rll%lb?{ fscalﬁ)a}tcanane pr%'f')ared from a

Tr i f | s10r-@FREpONdME BYMbBURE bR Fdrbitayinl whibl IR R @Iebmbmyamwrtymd ester into
aC|d tert-butyl ester, hydrochloride 188 111

"1LO 1ipe- {:gqgsgogdmg ug?lgpr{gn% pEPRAAIiNg, - lt?\e acng mto ]Wemrelgs amide

>éll IH et> FH%EPW%%%%%Zﬁﬂ{ﬂEQ&r%WIW§gnghé‘rﬂ%ﬁ%‘éﬁéﬂr' de 250 111B 10

Tri f | uor onePrafe A gampasngofformyula & iy whishpé is a) ac fl-apdeR i ar agineg can
tert-butpl , 88L& froth A BRB5SSAAT acid (R=OH) by a peptidic coupling reaction. This

20 reaction is performed using reagents such as a carbodiimide, carbonyldiimidazole or a
chloroformate in the presence of catalysts such as DMAP, HOBt in an inert solvent such
as dichloromethane, N,N-dimethylformamide, tetrahydrofuran or ethyl acetate at a

temperature comprised between 0°C and 40°C.

25 Compounds of the invention of the formula (Il) in which Z is

a) —N-Ch . b) —N ord) —C N
H \ '’ ) \ \

can be prepared by coupling compounds of formula (lll) with acid or acid derivatives

" R'COX or R'COCOX
““ZD—\_
NR'R’,

()
30 in which R' and NR'1R'; are as defined in general formula (ll) and Z is chosen from

the group selected within:



245 111B 11 CH .. 1-Phenyl-2-(4-{214-(3-

trifluoromethyl phenyl)pi perazin-1 - yliethylipiperidin-1-yl)ethanone,
di hydrochl gyédfR74824d 1 1B 12 CM 4 n.J OH 144424443- PCT,IB2007,001673
Tri fluoronmet hyl phenyl) pi perazi nl-yl]ethgl } pi peridin-1-yl)butanel, 2-di
one, hydrochloride 148 I11A WD 2007/148208PCT11132007/ 001673 107 Ex
Structure Name M P. (C) Synthetic Path A3 F /

3,3-Di met hyl-1-(4-{214-(3- trifl|@ordire€Hyl phehypNi per azi n- 1-
yfiethyl }pi peridin-1- yI)butan 2 ond! IYIB 14 9 2- 0x0- 2- (4-{244- ( 3-

;LLI lh;f)]r gggtlgﬁﬁedgre%f | acé%ml(cea;[nhxtla }43 ngre){iéig 'crclfu%)iing with R'COOH or
R'COCOOH and is performed using reagents such as a carbodiimide,
carbonyldiimidazole or a chloroformate in the presence of catalysts such as DMAP,

' 5 HOBt in an inert solvent such as dichloromethane, N,N-dimethylformamide,
tetrahydrofuran or ethyl acetate at a temperature comprised between 0°C and 40°C.
Compound R'COX or R'COCOX can also be an activated form of a carboxylate

such as an acid chioride (X=Cl), an imidazolide (X=imidazol-1-yl),
hydroxysuccinimidoyl (X= OSu), a paranitrophenyl ester (X= 4-nitrophenoxy), a mixed

10 anhydride' or a symmetric anhydride. The reaction is performed in an inert solvent such
as dichloromethane, N,N-dimethylformamide, tetrahydrofuran or ethyl acetate at a
temperature coﬁ'lprised between 0°C and 40°C, optionally in the presence of a catalyst

such as DMAP or HOBt and a base such as triethylamine or a carbonate.

15 Compounds of formula (lll) can be obtained by deprotection of compounds of
formula (IV) |
P“ZQK
, NR'R',
(V)
where P represent a nitrogen protecting group such as ‘benzyloxycarbonyl or fert-
butoxycarbonyl.
20 When P is benzyloxycarbonyl, deprotection can be performed using dihydrogen,

cyclohexene or a formate in the presence of a catalyst such as palladium on charcoal in

an alcohol such as methanol or ethanol at a temperature comprised between room

temperature and 80 °C, or with aluminum trichloride in the presence of anisole.
When P is ({fert-butoxycarbonyl, deprotection can be performed using

25 trimethylsilyliodide, or a Bronsted acid such as trifluoroacetic acid or hydrochloric acid,
or a Lewis acid such as tin tetrachloride in a suitable solvent at a temperature

comprised between 0 and 40°C.

Compounds of formula (IV) can be prepared by nucleophilic substitution of -

30 compounds of formula (V)



3-0x0-3-(4-{2-[4-(3- trifluoromethyl phenyl) pi perazin-1-
yljethyfl piperidin-1- yl)propanenitrile, hydrochloride 184 |11 A 16 CN

c. O 2- 4-{214-( 3- trlfluororrethylphenyl)plp
yl | et hyl }T\?ﬁﬁméa}s % ypet hanone, hydrochl oride 150 I11A EWF’;@MGB
2- Et hoxy- 1- (4-{214-(3- trifluoronethyl phenyl) pi perazin-1-

yget hyl } pi peridin-1-yl)ethanone, hydr |oride 145 |11 A 18 OH -
------ ir TMN O 5-0xo0-5-(4-{244p(37

‘ uor omet hyl phenyl ) pi perazi n-1- yf\ yl )\iperi din-1-

i

fl

pentanenitrile, hydrochloride 95 II1A CHCHO )t,IM1/41
4-{2-[1-(2-Oxopropyl)piperidin-4- yl]e | } pi perazin-1-y1l)-5- -

f7| UOKPERS DYlchrivent birlbddng gidipds@sthberandRaldgéh ok laBsulRate (mesylate or

/ 148208PCT/ 1B2007/ 001673 08 Ex Structure Nane M P. (C
arylsulfonate).

t i
yl)
3-(
tri
200
This substitution can be performed by mixing compound (V) and the amine

5 HNR'1R’; in a suitable solvent such as acetonitrile, acetone, N,N-dimethylformamide,
dichloromethane or an alcohol, in the presence of a base such as a carbonate, a
bicarbonate or a tertiary amine, at a tempe'rature comprised between room temperature

and the refluxing temperature.

10 Compounds of formula (V) can be prepared from the corresponding alcohol of

formula (VI) _
O
—QOH
(Vi)

This reaction can be performed using thionyl chloride with or without imidazole, or
a phosphine and ‘tetrahalomethane or hexahaloethane, or a sulfonyl chloride or
15 anhydride in a suitable solvent at a temperature comprised between 0° and 40°C.

Alternatively, compounds of formula (l1) in which Z represents

/
a) —N-CH
H \

can be prepared from compounds'of formula (VII) by reductive amination

{0\
, NR,R

. 172
20 (Vi)
7 This reaction can be performed with an ammonium such as ammonium acetate or
chloride in the presence of a reducing agent such as sodium triacetoxyborohydride,
sodium borohydride or sodium cyanoborohydride in an alcohol such as methanol or
ethanol and optionally water at a temperature comprised between -20°C and reflux.
25
Compounds of formula (VII) can be prepared by deprotecting spiroketal of formula
(VI



Synthetic Path 20 C1H Cl HN AM 1- (4-{214-(2- Met hoxyphenyl ) pi per azi n- 1-
yliethyl}piperidin-1-yl)propan-2- one, dihydrochloride 260 I11B 21 NI

1- (4-{244- (Wo 3507/2is36% Or ophenyppi perazi n-1- PCT/B20071001673
yl ] ethyl | pi peridin-1-yl)propan-2- one &7 Is 22 CIH CIH Cyjlh Kl

2- Met hyl -

6- (4-1241- ( 2- oxopropyl)plperldln 4- yIIethyI}plpera2|n 1-
23

yCbenzonitrile, dihydrochloride 213 H ,,, Oil.)F H NLI,
2-(4-{244-(3- Trifluoronethyl phepyl X nl yllethyl}pl peri di n 1-
(O, R'p 13---- Na

ybacet am de, di hydrochl oride 120

1-(4-{214-(2 Chl or opheny1) - pi perazin-1- é{/”gt pi peridin-1-

yl ) propan- 2- one, di hydrochloride 265 |11

10

15

20

25

CH OHI |
This deprotectlon can be performed with an acid such as hydrochloric acid, sulfuric

acid or a sulfonic acud in an alcohol such as methanol or ethanol and water at a

temperature comprised between room temperature and reflux.

Compounds of formula (VIIl) can be prepared from the corresponding mesylate

0 0. 0P
(X
o o

~ This substitution can be performed by mixing the mesylate and the amine HNR'R",
in a suitable solvent such as acetonitrile, acetone, N,N—dimethylformamide,
dichloromethane or an alcohol, in the presence of a base such as a carbonate, a
bicarbohate or a tertiary amine, at a temperature comprised between room temperature

and the refluxing temperature.

Compounds of formula (VII) can also be prepared by reduction of amides of

l: ><—_—>—>/--NR' R},

() ©
This reduction can be performed with lithium aluminum hydride in an ether such as
diethyl ether, methyl fert-butyl ether, methyl cyclopentyl ether or tetrahydrofuran at a

temperature comprised between 0°C and reflux.

formula (IX)

Compounds of formula (VIil) can also be prepared from the corresponding further

05~
OO0
0

This substitution can be performed by mixing the mesylate and the amine HNR'1R'2
in a suitable solvent such as acetonitrile, acetone, N,N-dimethylformamide,

mesylate of formula:

dichloromethane or an alcohol, in the presence of a base such as a carbonate, a
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This further mesylate can be prepared from the corresponding 4-(2-

o
O

This reaction can be performed by reacting 4-(2-hydroxyethyl)cyclohexanone with

5 hydroxyethyl)cyclohexanone

methanesuifonyl chloride, methanesulfonyl fluoride or methanesulfonic anhydride in the
presence of an organic or inorganic base such as pyridine, triethylamine, 1,4-
10 diazabicyclo[2,2,2]6ctane, 1,5-diazabicyclo[4,3,0]non-5-ene, 1,8—diazabigyclo[5,4,0]
undec-7-ene, a carbonate or a bicarbonate in an inert solvent such as dichloromethane,
dichloroethane, an aromatic solvent, an ether or a mixture thereof, at 'a temperature

comprised between -20°C and the refluxing temperature.

15 4-(2-hydroxyethyl)cyclohexanone is a known intermediate in various industrial
fields such as pharmaceutical synthesis and liquid crystals elaboration, it can be
prepared from 4-(2-hyd roxyethyl)cyciohexanol by selective oxydation.

HO ™

This oxydation can be performed with an oxydant able to convert a secondary
20 alcohol into a ketone in the preéence of a primary alcohol. Such oxydant can be a
hypochlorite salt such as sodium or calcium hypochlorite in a suitable solvent such as a
carboxylic acid, water, or a mixture thereof.
Alternatively, non selective oxydant can be used with prior protection of the
primary alcohol before the oxydation step.
25
4-(2-hydroxyethyl)cyclohexanol is a known intermediate in various industrial fields
such as pharmaceutical synthesis and liquid crystals elaboration, it can be prepared by
reduction of 4-(2-hydroxyethyl)phenol -

o
HO



1- (4-{2-[4-(3-Chl orophenyl)- piperazin-1-yl]ethyl}piperidin-1-

yl ) propan-2-one 114 . 111B 30 n ,CrY "ii,L)OH OH

1-1412- (4- aydboyhi2per azi n-1-y1) - 1hY1Thi peri di n- 1-yl } prpeRaBz087/603673
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met hyl phenyl %rgl perazin-1- yliethyl}piperidin-1-yhpropan-2- one,

di hydr ochl or Thie regaction garspe( merformed, with sygirogen ar gohydrogen mojer ¢sych as
nmet hyl ph i r S EY) ; . idin- ANeIE -,
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pi perisdi Redtayd) PpStasEIud- abstals OithiuhB agdtate, sodium Nyfiroxyde, lithium hydroxyde,
potassium carbonate, sodium carbonate, potassium hydrogenocarbonate or sodium
hydrogenocarbonate in a suitable solvent such as an alcohol (methanol, ethanol,
isopropanol), water, a carboxylic acid (acetic acid, propanoic acid), an ether (diethyl
ether, methyl tert-butyl ether, tetrahydrofurane, dioxane, cyclopentyl methyl ether), an

.10 aromatic solvent (toluene, xylene) or a mixture thereof

Amides of formula (IX) can be prepared by condensing amine HNR'(R'; with (1,4-

(. }
KO on
O

15 This reaction can be performed using reagents such as a carbodiimide,

dioxaspiro[4.5]dec-8-yl)acetic acid.

carbonyldiimidazole or a chloroformate in the presence of catalysts such as DMAP,
HOBt in an inert solvent such as dichloromethane, N,N-dimethylformamide,

tetrahydrofuran or ethyl acetate at a temperature comprised between 0°C and 40°C.
20 According to a third aspect, compounds of the invention of the formula (Il) in which
Zis
/
c) —(CHZ),-;-—N\

can be prepared by alkylating compounds of formula (lll) with haloketones

R'CO(CHz)nBr or R'CO(CH,),Cl
NR'R,

75 amy
in which NR'1R'; is as defined in formula (ll) and Z is
/
b) —N

\
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According‘to a fourth aspect, compounds of the invention of the form/ula (I in
which Z is
f) —CH:C/ ‘

\

10 can be prepared by condensing a compound of formula (VIl) with a (triphenyl-A°-
phosphanylidene)acetic acid ester by refluxing in an inert solvent like toluene or a
(diethoxyphosphoryl)acetic acid ester in the presence of a base such as sodium
hydroxyde or sodium hydride at a temperature comprised between 0°C and 40°C in a
solvent such as an ether (tetrahydrofuran methyl-tert-butyl ether, methyl cyclopentyl

15 ether).
o~
NR,R,
Vi) ‘

These general methods can be summarised in the following scheme:
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According to a further object, the present invention is also concerned with
5 pharmaceutical compositions comprising a compound of formula (l) together with a
pharmaceutically acceptable excipient or carrier.

According to another object, the present invention also relates to the use of
compounds of general formula (I) for the preparation of pharmaceutical compositions

10 intended to prevent and/or treat a neuropsychiatric iliness or any illness involving the
dopamine D; receptor. Said neuropsychiatric illnesses are preferably selected from
Parkinson's diséase, schizophrenia, dementia, psychosis or psychotié states,
depression, mania, anxiety, dyskinesias, ‘equiIAibration disorders, Gilles de ia Tourette's

disease.
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pi perazin-1- ohexyl'y 2-nmet hoxyacet am de 143- 144 HA 51
cardlovascular disor ers hormonal disorders, renal insufficiency or diabetes.

5 According to the invention, substance dependency is taken to mean any state
associated with withdrawal, abstinence and/or detoxiﬁca{ion of an individual dependent
on any agent, in particular therapeutically active agents,such as opioids, and/or drugs
such as cocaine, heroin, br alternatively aléohol and/or nicotine.

According to the invention, sexual disorders are in partlcular taken to mean
10 impotence, in particular male impotence.
According to the invention, motor disorders are in particular taken to mean
essential or iatrogenic dyskinesia, and/or essential or iatrogenic tremor.
According to the inventibn, cardiovascular disorders comprise hypertension,
cardiac failure. t
15 According to the invention, hormonal disorders comprise menopausal disorders or
growth disorders. '

According to another object, the present invention also relates to the above-

mentioned therapeutic treatment methods comprising the administration of a compound

20 according to the invention together with a pharmaceutically acceptable carrier or
excipient to a patient in the need thereof.

According to a further object, ihe present invention also relates to combinations
comprising a compound of the invention and one or more further active ingredient(s).

25 In particular, for treating neuropsychiatric disorders, compounds of the invention
may be advantageously administered with one or more other neuropsychiatric agent(s)
such as anxyolytic, antipsychotic, antidepressant, precognitive or antidementia agents.

Also, for treating cardiovascular or metabolic disorders, compounds of the
invention may be advantageously administered with one or more antihypertensive,

30 cardiotonic or antidiabetic agent(s).

The identification of those subjeCts who are in need of treatment of herein-déscribed
diseases and conditions is well within the ability and knowledge of one skilled in the art. A
clinician skilled in the art can readily identify, by the use of clinical tests, physical
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yl | et Byl besegling € ¥sdults 2 obfEridoxiieet anhlgodst Leitdufnstéhces. In  determining the
2- Et hoxy- N- (4-{214-(2- fluorophenyl)pi perazin-1- = )
yl i et hyl thejanegheally | oftectiveagmeaint, a number of factors are considered by the attending
diagnostician, including, but not limited to: the species of subject; its size, age, and general
health; the specific disease involved; the degree of involvement or-the severity of the
disease; the response of the individual subject; the particular compound administered; the

10 mode of administration; the bioavailability characteristic of the preparation administered; the
dose regimen selected; the use of concomitant medication; and other relevant
circumstances.

The amount of a compound of formula (1), which is required to achieve the desired
biological effect, will vary depending upon a number of factors, including the dosage of the

15 drug to be administered, the chemical characteristics (e.g. hydrophobicity) of the
compounds employed, the potency of the compounds, the type of disease, the diseased
state of the patient and the route of administration.

“Pharmaceutically” or “pharmaceutically acceptable” refer to molecular entities and
compositions that do not produce an adverse, allergic or other untoward reaction when

20 administered to an animal, or a human, as appropriate.

As used herein, “pharmaceutically acceptable carrier” includes any diluents,
adjuvants, excipients, or vehicles, such as preserving agents, fillers, disintegrating
agents, wetting agents, emulsifying agents, suspending agents, solvents, dispersion
media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying

25 agents and the like. The use of such media and agents for pharmaceutical active
substances is well known in the art. Except insofar as any conventional media or agent
is incompatible with the active ingredient, its use in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the

. compositions.

30 In the context of the invention, the term “treating” or “treatment”, as used herein,
means reversing, alleviating, inhibiting the progress of, or preventing the disorder or
condition to which such term applies, or one or more symptoms of such disorder or
condition.

“Therapeutically effective amount” means an amount of a compound/ medicament

35 according to the present invention effective in producing the desired therapeutic effect.
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63 5 " In general terms, the compounds of this invention may be provided in an aqueous

physiological buffer solution containing 0.1 to 10% w/v compound for parenteral
administration. Typical dose ranges are from 1 pg/kg to 0.1 g/kg of body weight per day; a
preferred dose range is from 0.01 mg/kg to 10 mg/kg of body weight per day. A preferred
daily dose for adult humans includes 5, 50, 100 and 200 mg, and an equivalent dose in a
10 human child. The preferred dosage of drug to be administered is likely to depend on such
variables as the type and extent of progression of the disease or disorder, the overall health
status of the particular patient, the relative biological efficacy of the compound selected,
and formulation of the compound excipient, and its route of administration.
The compouhd‘s of the present invention are capable of being administered in unit
15 dose forms, wherein the term “unit dose” means a single dose which is capable of being
administered to a patient, and which can be readily handled and packaged, remaining as a
physically and chemically stable unit dose comprising either the active compound itself, or
as a pharmaceutically acceptable compbsition, as described heréinéﬁer. As such, typical
daily dose ranges are from 0.01 to 10 mg/kg of body weight. By way of general guidance,
20 unit doses for humans range from 0.1 mg to 1000 mg per day. Preferably the unit dose
range is from 1 to 500 mg administered one to four times a day, and even more preferably
from 10 mg to 300 mg, two times a day. Compounds provided herein can be formulated
into pharmaceutical compositions by admixture with one or more pharmaceutically
acceptable excipients. Such compositions may be prepared for use in oral administration,
25 particularly in the form of tablets or capsules; or parenteral administration, particularly in the
form of liquid solutions, suspensions or emulsions; or intranasally, particularly in the form of
powders, nasal drops, or aerosols; or dermally, for example, topically or via trans-dermal
patches.
The compositions may conveniently be administered in unit dosage form and may be
30 prepared by any of the methods well known in the pharmaceutical art, for example, as
described in Remington: The Science and Practice of Pharmacy, 20" ed.; Gennaro, A. R,,
Ed.; Lippincott Williams & Wilkins: Philadelphia, PA, 2000. Pharmaceutically compatible
binding agents and/or adjuvant materials can be included as part of the compositfon. Oral

compositions will generally include an inert diluent carrier or an edible carrier.
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5 stearate; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or

saccharin; or a flavoring agent such as peppermint, or methyl salicylate. Capsules can be
in the form of a hard capsule or soft capsule, which are generally made from gelatin blends
optionally blendeq with plasticizers, as well as a starch capsule. In addition, dosage unit
7 forms can contain various other materials that modify the physical form of the dosage unit,

10 for example, coatings of sugar, shellac, or enteric agents. Other oral dosage forms syrup or
elixir may contain sweetening agents, preservatives, dyes, colorings, and flavorings. In
addition, the active compounds may be incorporated into fast dissolve, modified-release or
sustained-release preparations and formulations, and wherein such sustained-release
formulations are preferably bi-modal.

15 Preferred formulations include pharmaceutical compositions in which a compound of
the present invention is formulated for oral or parenteral administration, or more preferably
those in which a compound of the present invention is formulated as a tablet. Preferred
tablets contain lactose, comstarch, magnesium silicate, croscarmellose sodium, povidone,
magnesium stearate, or talc in any combination. It is also an aspect of the present

20 disclosure that a compound of the present invention may be incorporated into a food
product or a liquid.

Liquid preparations for administration include sterile aqueous or non-aqueous
solutions, suspensions, and emulsions. The liquid compositions may also include binders,
buffers, preservatives, chelating agents, sweetening, flavoring and coloring agents, and the

25 like. Non-aqueous solvents include alcohols, propylene glycol, polyethylene glycol,
vegetable oils such as olive oil, and organic esters such as ethyl oleate. Aqueous carriers
include mixtures of alcohols and water, buffered media, and saline. In particular,

 biocompatible, biodegradable lactide polymer, lactide/glycolide copolymer, or
polyoxyethylene-polyoxypropylene copolymers may be useful excipients to confrol the

30 release of the active compounds. Intravenous vehicles can include fluid and nutrient
replenishers, electrolyte replenishers, such as those based on Ringer's dextrose, and the
like. Other potentially useful parenteral delivery systems for these active compounds
include ethylene-vinyl acetate copolymer particles, osmotic pumps, implantable infusion

systems, and liposomes.
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5 Formulations for buccal administration include, for example, lozenges or pastilles and may

also include a flavored base, such as sucrose or acacia, and other excipients such as
glycocholate. Formulations suitable for rectal administration are preférably presented as

unit-dose suppositories, with a solid based carrier, such as cocoa butter, and may include a

salicylate. Formulations for topical application to the skin preferably take the form of an

10 ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which can be used
include petroleum jelly, lanolin, polyethylene glycols, alcohols, or their combinations.
Formulations suitable for transdermal administration can be presented as discrete patches

and can be lipophilic emulsions or buffered, aqueous solutions, dissolved and/or dispersed

in a polymer or an adhesive.

15
The following examples illustrate the invention, but do not limit it. The starting
products used are products which are known or prepared using known methods.
Unless otherwise stated, percentages are weight percentages.
20

EXAMPLES

Melting points are determinated on Biichi capillary melting point apparatus.
Proton NMR spectra are recorded on a Bruker 250 MHz NMR instrument.
25 Deuterochloroform is used as solvent unless otherwise stated. The chemicals shifts &
are expressed in ppm. The following abbreviations are used to denote signal patterns: s
= singlet, d = doublet, t = triplet, ¢ = quadruplet, m = multiplet, ms = massif. The
coupling contents are expressed in Hz. The spectra recorded are consistent with the
proposed structures.
30 TLC are performed on 0.25 mm silica gel F254 plates.

Arylpiperazines are commercially available or can be prepared according to
methods described in French patent applications FR 04 11303 ahd FR-04 12763. The
2,4-di-tert-butyl-6-piperazin-1-ylpyrimidine and 2-‘tert-butyl-6-trifluoromethyl-4-piperazin-

35 1-ylpyrimidine can be prepared according to US 2004/0259882 A1, 1-(6-
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- 2 EAel 2 UNePRe DL SRS doohbSh WA BBl g 12760
fl uorgphenyl'bﬁé pez 8 74-fetrhhydroisel linblisev. caksotitiie eAnbél eprépared according to
Synth. Commun., 25, (20) 3255-3261, (2001).
3-Oxazol-2-ylaniline can be prepared according to J. Org. Chem. 42, (19), 3208-
3209, (1977).
The carboxylic acid derivatives are commercially available or prepared. The 3-
10 cyanopropanoic acid can be prepared from B-propanolactone according to J. Am.
| Chem. Soc., 74, 1323, (1952) ; 4-cyanobutanoic acid (J. Org. Chem., 61, (19), 6486-
6487, (1996) ; 2-methoxy-2-methylpropanoic(Tetrahedron'53 (42), 14286, (1997)) ; 2-
isopropoxyacetic acid (Tefrahedron, 59, 7915-7920, (2003) ; 2-tert-butoxyacetic acid
(Bioorg. Med. Chem. 11, 4287-4293, (2003) ; cyanodimethylacetic acid (J. Org. Chem.,
15 46, (24), 4907-4911, (1981) ; methanesulfonylacetic acid, (Arch. Pharm. Med. Chem.
333, 293-298, (2000)) ; 5,6-dihydro-4H-pyran-3-carboxylic acid and 4,5-dihydrofuran-3-
carboxylic acid (Synthesis, 12, 1016-1017, (1986)-)‘ ; 5-cyanopentanoic acid,
(Tetrahedron, 48, 43, 9531-9536, (1992)) ; (2-cyanoethox'y)acétic acid, US 4,105,687.
Some acids have been prepared by usual saponification of the corresponding. ethyl
20 ester with aqueous sodium hydroxide solution : frans-2-cyanocyclopropanecarboxylic
acid from frans-2-cyanocyclopropanecarboxylic acid ethyl ester (Synthesis, 301-303,
(1982)) ; 5-cyano-2,2-difluoropentanoic acid from 5-cyano-2,2-difluoro-pentanoic acid
ethyl ester (J. Fluorine Chem. 121, 105-107, (2003)).

25 Preparation A: 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-hydroxymethylphenyl)-

piperazine
Lo
OA[ ]
N/\
N\©/\OH

To a cooled solution of 2.5¢g (6.25 mmol) of 1-{2-(1,4-dioxaspiro[4.5]dec-8-
yl)ethyl]-4-(3-ethoxycarbonylphenyl)piperazine (prepared by path Il), is added, under
30 argon, 0.36g (9._36 mmol) of lithium aluminum hydride. The suspension is stirred

overnight at room temperature. Hydrolysis is performed at 0°C by slow addition of
0.35 mL of water, 0.35 mL of 15% aqueous sodium hydroxide solution and 1.0 mL of
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4- Met hoxy- N-(4-{214-(3- trifluoromethyl phenyl)-3, 6-
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2- Et hoxy- N- (4- {244-(3- trjfl t hyl phenyO- 3, 6- . \ .
i hydr o oR0055T TBF dnittir |3 i Pag Eleo R A SRR et sty catate gFhe fiyate
HA 83 % Ebdipentrbtedd- drititd- (Sdudedi fpressnaettby lgnrenz 0)gi @o%i of 11-[2-(1,4-
yl I et hyl }cycl ohexyl )acetam de 84 I1A 84 c,,,, ......Ap o ,
4- Met hosipxpepim(4.5 %yl)@thvl_i-ﬂdérftyﬁ‘awmemﬂml)a@?ﬁﬁf}% 3s a solid.
yl'lethyl } cyg| RRAXYT DBYL 3R 9€7.5) ; 6.95 (s, 1H) ; 6.9 to 6.8 (ms, 2H) ; 4.65 (s, 2H) ;
3.95 (s, 4H) ; 3.2 (m, 4H) ; 2.6 (m, 4H) ; 2.4 (m, 2H) ; 2.0 (broad s, 1H) ; 1.85 to 1.65

(ms, 4H) ; 1.65 to 1.4 (ms, 3H) ; 1.4 to 1.2 (ms, 4H)

Preparation B: 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-methoxymethylphenyl)-

10 piperazine

To a solution of 1.2 g (3.42 mmol) of 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-
hydroxymethylphenyl)piperazine' (preparation A) in 15 mL of dimethyl sulfoxide are
added, at room ’temperature, 1.0g (17.2mmol) of potassium fluoride, 0.52 g

15 (3.66 mmol) of iodomethane and 0.68 g (10.3 mmol) of potassium hydroxide. The
mixture is stirred overnight at room temperature, partitionned between with ethyl acetate
and water. The aqueous phase is separated and the organic phase is washed with
water, dried’ov_er magnesium sulfate, filtered and concentrated. The oily residue is
purified by chromatography over silica gel (eluant hetane/ethyl acetate 1/1) to give 0.3 g

20 of 1-2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-methoxymethylphenyl)piperazine as an
oil. ,

'HNMR: 7.25 (t, 1H, J = 7.5) ; 6.9 (s, 1H) ; 6.9 t0 6.75 (ms, 2H) ; 4.4 (s, 2H) ; 3.95
(s, 4H) ; 3.35 (s, 3H) ; 3.2 (m, 4H) ; 2.6 (m, 4H) ; 2.45 (m, 2H) ; 1.85 to 1.65 (ms, 4H) ;
1.65t0 1.4 (ms, 3H) ; 1.4 to 1.2 (ms, 4H)

25 /

Preparation C: 1-[2-(1 ,4-dioxaspiro[4.5]deé—8-yl)ethyl]-4—(3-(1-hydroxyethyl)phenyl)-

piperazine -
“OL
M
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(3-trifluoronmethyl phenyl) piperazin-1-yl]ethyl}cycl ohexyl)-

acet am de, : ide trans/cis 75/25 [|1A 86 o, N-(4: - (3
vanopheny JETRAHAZ. 17 y1 ot hyl Joyel opexyl - 2- et hoxySSAL AN Bl has
1A 87 KL Y 3,3,3-Trifluoro-N-(4-{2-[4-(2- fluorophenyl)piperazin-1-

yl ] et hyl } cycToheopledsaptioraci 6 203 hindolB8f 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-

N (4-{2-[4.(2-Fl uorophenyl).- piperazin-1- hyl, Lcycl ohexyl ) - .
> bhenox aCACEHINIENY) PiYALn AP EER B GlbEr Y 13300 57 BRSS! 15 @ddsd. by
Structur Foﬁ%ﬁ?OMBFQ (4. Emrigl o 8bbiminPBbidh§&riddN- e Mmixiare is stirred for 3 hours at
N-(4-{2-[4-(2-Fluorophenyl)- piperazin-1-yl]ethyl}c clohexayl - . .
2- oxobut Eefiniteraperature. Methanol is evaporated under reduced Blressure nd the residue is
5 taken off with water and extracted twice with ethyl acetate. The organic phases are
combined, washed with water, then brine, dried over magnesi'um sulfate, filtered and
concentrated to give 1.61g (100%) of 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-(1-
hydroxyethyl)phenyl)piperazine as an oil. '
'HNMR: 7.25 (t, 1H, J =7.5) ; 7.0 (s, 1H) ; 6.9 to 6.75 (ms, 2H) ; 4.85(q, 1H, J =
10 7.5);3.95 (s, 4H) ; 3.2 (m, 4H) ; 2.6 (m, 4H) ; 2.4 (m, 2H) ; 2.0 (broad s, 1H) ; 1.8 to

1.65 (ms, 4H) ; 1.6 to 1.4 (ms, 7H) ; 1.4 to 1.2 (ms, 3H)

Preparation D: 1-[3-(1,1-difluoroethyl)phenyl]piperazine, hydrochloride

15 Step1: 1-(1,1-difluoroethyl)-3-nitrobenzene
Fo F

ozN\©)§

A mixture of 2.0 g (12 mmol) of 1-(3-nitrophenyl)ethanone and 7.4 g (16.7 mmol) of
50% bis(2-methoxyethyl)aminosulfurt'fiﬂuoride solution in toluene is warmed to 80°C
overnight. The mixture is slowly poured into cooled water and extracted twice with ethyl
20 acetate. The organic phases are combined, washed with an aqueous saturated sodium
hydrogen carbonate solution, then with brine, dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The residue (2.5 g) is purified over 160 g of silica
gel (eluant heptane/ethyl acetate 85/15) to give 1.6 g (71%) of 1-(1,1-difluoroethyl)-3-
nitrobenzene as an oil.
25 "HNMR: 8.4 (s, 1H) ;8.3 (d, 1H, J=7.5);7.9 (d, 1H,J = 7.5);7.65(t, 1H, J =7.5)
; 2.0 (t, 3H, J =17.5)

Step 2: 3-(1,1-difluoroethyl)aniline
F. F
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yflethyl }CYR| ﬁhﬁm@f '&C%t@@ (‘156 b 1k S13(1qf!fiﬂuoroethyl) 3-nitrobenzene, 18.0g
4- Met hox - tetrafluoro nyl ) pi perazi n- 1-
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tri o L - t-H I I

b ooe AL SRR bhe0SsEEaed jHALELI D! QU1 By alten of a
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| times with ethyl acetate. The organic phases are combined, dried over magnesium
sulfate, filtered and concentrated under reduced pressure. The oily residue (2.2 g) is
purified over 100 g of silica gel (eluant heptane/ethyl acetate 2/1) to give 1.7 g (68%) of
, 3-(1,1-difluoroethyl)aniline as an oil.
10 'THNMR: 7.2 (t, 1H, J = 7.5) ; 69(d 1H,J=7.5);6.8(s, 1H);6.9(d, 1H,J = 75)
3.8 (broad s, 2H) ; 1.9 (t, 3H, J = 17.5)

Step 3: 1-[3-(1,1-difluoroethyl)phenyl]piperazine, hydrochloride

HN

Chip?
JHCI

15 A mixture of 2.5 g (15.9 mmol) of 3-(1,1-difluoroethyl)aniline and 2.8 g (15.9 mmol)
of bis(2-chloroethyl)amine in 20 mL of chlorobenzene is refluxed overnight. After cooling
to room temperature, &iethyl ether is added and precipitation occurs. The solid is
filtered, washed with diethyl ether and dried under reduced pressure to give 3.8 g (90%)
of 1-[3-(1,1-difluoro-ethyl)phenyl]piperazine, hydrochloride as a white solid.

20 '"H NMR (DMSO Dg): 9.2 (broad s, 2H) ; 7.3 (t, 1H, J = 7.5) ; 7.15 to 6.95 (ms, 2H) ;
7.0(d, 1H, J=7.5); 3.4 (m, 4H) ; 3.2 (m, 4H) ; 1.9 (t, 3H, J = 14.5) | ’

Preparation E: 1-(3-difluoromethylphenyl)piperazine, hydrochloride

HN F ,HCl

25 Step 1: 1-difluoromethyl-3-nitrobenzene

ON /E :L F

F

To a solution of 26 g (17 mmol) of 3-nitrobenzaldehyde in § mL of
dichloromethane is added 11.4 mL of 50% bis(2-methoxyethyl)aminosulfurtrifluoride
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'"HNMR: 8.4 (s, 1H); 8.35(d, 1H,J=7,5);7.9(d, 1H,J=7.5) ;7,7 (t, 1H,J = 7.5)
;7.0 (t, 1H, J = 55)

Step 2: 1-(3-difluoromethylphenyl)piperazine, hydrochloride

O

HN F ,HCI
10

The 1-(3-difluoromethylphenyl)piperazine, hydrochioride is obtained from 1-
difluoromethyl-3-nitrobenzene using the procedure described in preparation D, steps 2
and 3.
'H NMR (DMSO Dg): 9.25 (broad s, 2H) ; 7.35 (m, 1H) ;7.2 (m, 2H) ;7.0 (d, 1H, J
15 =7.5);6.9(t 1H, J=55); 3.4 (m, 4H) ; 3.2 (m, 4H)

Preparation F: 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-

N/©\(\
N  OH
o
4
20 Step 1: 3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}benzoic acid
|/\N/©\'fOH
N o}
o T
4 |
To a solution of 3.76 g (9.3 mmol) of 3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-
yl)ethyl]piperazin-1-yl}benzoic acid ethyl ester in 20 mL of ethanol are added 10.2 mL of

yl}phenyl)propan-1-ol

an aqueous 1N sodium hydroxide solution. Stirring is maintained ovérnight. The mixture
25 is cooled and 2.55 mL (10.2 mmol) of 4N hydrochloric acid solution are added. After
evaporation under reduced pressure, the solid is taken off with ethyl acetate, filtered
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Step 2: 3-{4-[2-(1,4- dloxasplro[4 5]dec-8-yl)ethyl]lpiperazin-1-yl}- N-methoxy-N-
methylbenzamide

The 3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}-N-methoxy-N-methyl-
benzamide is obtained from 3-{4-[2-(1,4-dioxa-spiro[4.5]dec-8-yl)ethyl]piperazin-1-
yl}benzoic acid using the procedure described in example 4, step ¢ giving the title
compound in 85% yield.

'H NMR: 7.25 (m, 1H) ; 7.2 (m, 1H) ; 7.15 (m, 1H) ; 7.0 (m, 1H) ; 3.95(s,4H) ; 3.6
(s, 3H) ; 3.35 (s, 3H) ; 3.3 (m, 4H) ; 2.65 (m, 4H) ; 2.45 (m, 2H) ; 1.75 (m, 4H) ; 1.65 to
14 (ms, 4H); 1.4t0 1.2 (ms, 3H)

Step 3: 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)propan-
1-one

S
of J
S
To a soluion of 1.6 g (3.8 mmol) of 3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-
yl)ethyl]piperazin-1-yl}-N-methoxy-N-methylbenzamide in 25 mL of dry tetrahydrofuran
cooled to 0°C are added 8 mL of V1M ethylmagnesium bromide solution in
tetrahydrofuran. The mixture is stirred for 90 minutes then poured in 100 mL of an
aqueous saturated sodium hydrogen carbonate solution. The product is extracted twice
with ethyl acetate. The organic phases are combined, dried over magnesium sulfate,
filtered and concentrated under reduced pressure. The residue (1.4 g) is. purified over
50 g of silica gel (eluant heptane/ethyl acetate 1/1) to give 1.06 g (72%) of 1-(3-{4-[2-
(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)propan-1-one as an oil.
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The 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)propan-1-ol

is prepared from 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)-

10 propan-1-one using the procedure described in preparation C.

| "H NMR: 7.25 (t, 1H, J = 7.5) ; 6.95 (s, 1H) ; 6.9 to 6.75 (ms, 2H) ; 4.55 (m, 1H) ;
3.95 (s, 4H) ; 3.25 (m, 4H) ; 2.65 (m, 4H) ; 2.5 (m, 2H) ; 2.0 (m, 1H) ; 1.9 to 1.75 (ms,
6H) ; 1.65 to 1.4 (ms, 5H) ; 1.4 to 1.2 (ms, 5H)

15 Preparation G: 1-(3-{4-[2-(1,4-d ioxaspiro[4.5]dec—8-yl)ethyl]piperazin-1 -yl}phenyl)-

2-methylpropan-1-ol
Nm
N OH
O\O/\/
o

Step 1: 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)-2-

methylpropan-1-one
. N/O\N/k
N o
O\O/\/
Cé

The  1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1 -yI}phenyI)-Z-methyl—
propan-1-one is prepared by addition of isopropylmagnesium bromide onto 3-{4-[2-(1,4-
dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}-N-methoxy-N-methylbenzamide using the

procedure described in preparation F, step 3, to give the title compound in 27% yield.

20
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5 Step 2: 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1 -yl}phenyl)-2-

methylpropan-1-ol
NS OH
o
4

The 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)2-methyl-
propan-1-ol is prepared from 1-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-
10 yl}phenyl)—2-methylpropan;1-one using the procedure describedk in preparation C.
"HNMR: 7.25 (t, 1H, J = 7.5) ; 6.9 (s, H) ; 6.9 t0 6.75 (m, 2H) ; 4.3 (m, 1H) ; 3.95
(s, 4H) ; 3.35 (m, 4H) ; 2.8 (m, 4H) ; 2.65 (m, 2H) ; 1.95 (m, 1H) ; 1.85 (m, 1H) ; 1.8 to
1.2 (ms, 11H) ; 1.0(d, 3H, J=7.5); 0.8 (d, 3H, J=7.5)

.15 Preparation H: 4-(2-{4-[3-(methoxymethylcarbamoyl)phenyl]piperazin-1-yl}ethyl)-

W“’wg@N

- Step 1 :4-{2-[4—(3-Carboxyphenyl)pipe_razin-1-yl]ethyl}piperidine-1-carboxylic acid

: \(/OEQ/\/

To a solution of 2.8 g (12.8 mmol) of 4-{2-[4-(3-ethoxycarbonylphenyl)piperazin-1-

piperidine-1-carboxylic acid fert-butyl ester

tert-butyl ester

20

yllethyl}piperidine-1-carboxylic acid tert-butyl ester are added 12.8 mL of 1N aqueous
sodium hydroxide solution. The mixturé is stirred overnight at room temperature then
concentrated under reduced pressure. The residue is acidified with 12.8 mL of 1N
25 aqueous hydrochloric acid solution. The product is extracted with ethyl acetate, washed
with water, dried over magnesium sulfate, filtered and concentrated under reduced
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5 ;1.65t01.35 (ms, 12H) ; 1.3to 1.0 (ms, 2H)

Step 2: 4-[2-(4-.{3-[methoxy(methyl)carbamoyl]phenyl}piperazin-‘]'-
yl)ethyl]piperidine-1-carboxylic acid fert-butyl ester

pDY'
%OEUV

10
The 4-[2-(4-{3-[methoxy(methyl)carbamoyl]phenyl}piperazin-1 -ylh)ethyl]piperidine-1-
' carboxylic acid tert-butyl ester is prepared from 4-{2-[4-(3-carboxyphenyl)piperazin-1-
yllethyl}piperidine-1-carboxylic acid fert-butyl ester using the procedure described in
_ preparation F, step 2.

15 'HNMR: 7.25 (t, 1H,J=7.5); 7.2 (s, 1H) ;7.1 (d, 1H,J=7.5), 7.0 (d, 1H, J = 7.5)
;4.1 (m, 2H) ; 3.6 (s, 3H) ; 3.3 (s, 3H) ; 3.2 (m, 4H) ; 2.8 to 2.5 (m, 6H) ; 2.4 (m, 2H) ;

1.7 (m, 2H) ; 1.65 to 1.2 (ms, 12H) ; 1.3 to 1.0 (ms, 2H)

Preparations |, J and K:
20 Starting from 4-[2-(4-{3-[methoxy(methyl)carbamoyl]phenyl}piperazin-1-yl)ethyl]-
piperidine-1-carboxylic acid tert-butyl ester and using the procedure described in

preparation F, step 3, the following compounds are obtained:

Preparation |: 4-{2-[4-(3-acetylphenyl)piperazin-1-yl]ethyl}piperidine-1-carboxylic

25 acid tert-butyl ester
N’Q\n/
O/\/@ 0
ON
* \n/
o]

A solution of methylmagnesium chloride is used.
Yield : 88%



(O Synthetic Path 124 N o 2- Cyano- N-(4- (2-[4-(2-

met hoxyphenyl ) pi perazin-1- yflethyl}cycl ohexyl)acetam de 187 Il A 125
2- Met hoxy- & é244 (2- met hoxyphenyl) pi perazi n-1-

yfiethyl} YRPUEBHacet ani de 125- 126 Jd A 126 . jt ri c PETABY07/001673

2- Cyano- N- (4-{2-[4-(2- fluorophenyl)piperazin-1-

¥I ]qt/etahyl }cyqllwmzmyf( baset@y de (d, hmdrpel eridss W53H, UA 135 ; 7.15 (d, 1H, J =
- no-

fl uor;)pﬂe@yﬂ ; 3"16259 h?@r@n 24y 1-di(F. 2§ 18501 189 6msnékly | 245 {pu 2l def

trans/ ci 19 l.ar am no- N-{4-[2-(4-

phenyl pi péra in jltéﬁyﬁ Q?%?%Hgygli%@1yﬁlﬁgg%%m de 227 11 A 12S(9 N ci

N- (4-{2-[4-(2-Chl orophenyl)- piperazin-1-yl]ethyl}cyclohexyly

) reparation £(3-propanoylphenyl)piperazin-1-yllethyl}piperidine-1-carboxylic
2- met hoxyacetam dg. 199, hAs oS viph |) _1-yllethyl}piperidine-1-carboxyli

acid tert-butyl ester
O
N\) o -
oI
o}

A solution of ethylmagnesium bromide is used.
Yield : 80% :
10 'HNMR: 7.55 (s, 1H) ; 7.4 d, 1H,J=75) ;7.3 1H,J=7.5);7.1(d, 1H,J =
7.5);4.1 (m, 2H) ; 3.3 (m, 4H) ; 3.0(q, 2H, J =7.5) ; 3.7 (m, 2H) ; 2.6 (m, 4H) ; 2.45 (m,
2H) ; 1.65 (m, 2H) ; 1.6 to 1.35 (ms, 12H) ; 1.3 to 1.0 (ms, 5H)

Preparation K: 4-{2-[4-(3-isobutanylphenyl)piperazin- 1-yl]ethyl}plperldlne-1-carboxyllc

\folrho/\/

A solution of isopropylmagnesium bromide is used.
Yield : 60% ,
'"HNMR: 7.5 (s, 1H) ; 7.5 t0 7.25 (ms, 2H) ; 7.1 (d, 1H, J = 7.5) ; 4.1 (m, 2H) ; 3.55
20 (m, 1H); 3.3 (m, 4H) ; 2.7 (m, 2H) ; 2.6 (m, 4H) ; 2.45 (m, 2H) ; 1.7 (m, 2H) ; 1.6 t0 1.35
(ms, 12H) ; 1.3 to 1.0 (ms, 8H)

15 acid tert-butyl ester

Preparations L, M and N:

25 | Starting from preparations 1, J and K and using the reduction procedure described

in preparation C, the following compounds are obtained:



2- Met hoxy- N-(4-{2-[4-(5,6,7,8- tetrahydronaphthal en-1- y9pi perazi n-1-
yliethyl}cycl ohexyfl acetam de 120 HA 131 N ., ..

N- (4-(244-(2-Chl orophenyl)- piperazin-1-yli et hyI }cycl ohex

2- cyanoacet™hY&! %‘% IIA 132 N-(4-{2-[4- (2-ChlorophenyF f¥/“¥2007/001673
pi perazin-1-yl]ethylicycl ohexyly 2-ethoxyacetam de 108 IIA WO

2007/ 148%9&!%%&@120&?2 @Fﬁ(ﬁh}ﬂ&&@fhﬁ%ﬂhéﬁ?l?ﬂ@erbﬂﬁﬂ g?é;fh yiigiperRinghet i c

Path 133 s uor ophen pl per azi n-1-
yl | et hyl P@@@Kﬂlﬁe@@%éﬁfé aiivl %ﬁ!e'zoz |1 A 134 F 2-Acetyl am no- N- (4424442-

fl uor ophenyl ) pi perazin-1- yl]ethyl}cycl ohexyl) tam de 217
,/\N/©\K

\Fo\g/ mN OH

Yield : quantitative _
5 "HNMR: 7.3 (t, 1H, J = 7.5) ; 6.95 (s,v 1H) ; 6.9 to 6.8 (ms, 2H) ; 4.85 (q, 1H, J =
6.5) ;4.1 (m, 2H) ; 3.25 (m, 4H) ; 2.7 (m, 2H) ; 2.6 (m, 4H) ; 2.55 (m, 2H) ; 1.85 (broad
s, 1H) ;1.7 (m, 2H) ; 1.55t0 1.4 (ms, 15H) ; 1.25 to 1.0 (ms, 2H)

Preparation M: 4-(2-{4-[3-(1-hydroxypropyl)phenyl]piperazin-1-yl}ethyl)piperidine-1 -

10 carboxylic acid tert-butyl ester
l/\N/©\(\
O/\/N\/l OH
o._N
\f \n/
o]

Yield : quantitative
'"HNMR: 7.25 (t, 1H, J = 7.5) ; 6.9 (s, 1H) ; 6.9 to 6.75 (ms, 2H) ; 4.55 (t, 1H, J =
7.5) ;4.1 (m, 2H) ; 3.2 (M, 4H) ; 1.7 (m, 2H) ; 2.6 (M, 2H) ; 2.45 (m, 4H) ; 1.95t0 1.6
15 (ms, 5H); 1.6to0 1.4 (ms, 12H); 1.3 to 1.05 (ms, 2H) ; 0.9 (t, 3H, J = 7.5)

Preparation N: 4-(2-{4-[3-(1-hydroxy-2-methylpropyl)phenyl]piperazin-1-
yl}ethyl)piperidine-1-carboxylic acid tert-butyl ester

\fo\g)o/\/

20 Yield : 78% :

"HNMR: 7.25(t, 1H, J=7.5) ;6.9 (s, 1H) ; 6.85(d, 1H,J=7.5);6.8 (d, 1H, J =
7.5):4.3(d, 1H) ; 4.2 (m, 2H) ; 3.25 (m, 4H) ; 1.7 (m, 2H) ; 2.6 (m, 4H) ; 2.45 (m, 2H) ;
1.95 (m, 1H) ; 1.85 (broad s, 1H) ; 1.7 (m, 2H) ; 1.65 to 1.35 (ms, 12H) ; 1.3 to 1.05 (ms,
2H);1.0(d,3H,J=7.5);0.8 (d, 3H,J =7.5)

25



1A 135 tara-- 2-tert-Butoxy-N-(4-{214-(3-

trifluoronethyl phenyopi perazin-1- yl]ethyl}cycl ohexypacetam de
trans/cis 95/5 81 I1A 136 cii .-- .) N-(4-{244-(3-Chl oro-2-

met hyl phefY® $Q7d82e8zi n- 1- yli et hyI }cycl ohexy0-2- cyanoBEBIRATNE16779-
182 HA 137 N (4-{214-(3-Chloro-2- mefhyl phenyppi per azi n- 1-

LB ety R e

yl i et hychthpaylohaiy pertbutyheéster 186 |1 A 139 r---. AirCirc)

N- (44244- (3- Cyano-5- trifluoronethyl phenyl) pi perazi n-1-
yliethyl}cycl ohexyl)-2- methoxyacetani de 140 | 140 FFF O
N-(4-{214-(3-Cyano- 5- trlfluororrethylphen Ph-1-

yli ethyl }cycl ohexyl)-2- et hoxyacet;,\n'jg% \/II I A 141 * i kG|

10

15

20

25

A solution of 15 g (3.59 mmol) of 4-{2-[4-(3-carboxyphenyl)piperazin-1-
yI]ethyI}piperidine-1-carboxylic acid fert-butyl ester in 20 mL of dry tetrahydrofuran is
cooled to -10°C under argon. An addition of 11 mL of a 1M solution of borane-
tetrahydrofuran complex in tetrahydrofuran is performed at -10°C. S’tirring is maintained
overnight at room temperature. The mixture is cooled to 0°C and 12 mL of 1N aqueous
sodium hydroxide solution are added. The product is extracted with ethyl acetate,
washed witrh"water, dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The residue is stirred with diisopropyl ether, filtered and dried under
reduce;l_ pressure to give 1.0 g (69%) of 4-{2—[4-(3-hydroxymethylphenyl)pipérazin-1-

-yllethyl}piperidine-1-carboxylic acid tert-butyl ester.

1H NMR: 7.25 (m, 1H) ; 6.95 (s, 1H) ; 6.9 to 6.75 (ms, 2H) ; 4.7 (s, 2H) ; 4.1 (m,
2H) ; 3.6 (m, 2H) ; 3.4 t0 3.1 (ms, 4H) ; 3.0 0 2.8 (ms, 4H) ; 2.7 (m, 2H) ; 1.85 (m, 2H) ;
1.75 to 1.55 (ms, 3H) ; 1.55to 1.3 (ms, 10H) : 1.2 (m, 2H)

Preparation P: 4-{2-[4-(3- methoxymethylphenyl)p|perazm 1-yllethyl}piperidine-1-

@/@\/0\
\(/O\IOI/IO/\/

A solution of 0.4 g (1 mmol) of of 4-{2—[4-(3—hydroxymethylphenyl)piperazin?1-

carboxylic acid tert-butyl ester

yllethyl}piperidine-1-carboxylic acid terf-butyl ester in 10 mL of dry dimethyl sulfoxyde is
cooled at a temperature close to 5°C and 40 mg (1 mmol) of sodium hydride (60%
suspension) is added. The mixture is stirred for 30 minutes at room temperature then
140 mg (1 mmol) of iodomethane are added and stirring is maintained overnight at room
temperature. The mixture is concentrated under reduced pressure. The residue is
dissolved in ethyl acetate, washed with water, dried over magnesium sulfatg, filtered
and concentrated under reduced pressure to give 0.3 g (73%) of crude 4-{2-{4-(3-



. 2-Cyano- N-{412- (4- phenyl- 3, 6- di hydro-2H pyridin-1-
ypet hyl ] cycl ohexyl } acet am de 203 HA WO 2007/ 148208PCT11132007/ 001673

122 Ex Str MR (C) Synthetic Path 142
N (4-{214- (Qgé%lf% orophenyl) - piperazgn-1-yl]ethyl }cycFT/I%Bez)((’g/I/(SOI673

2- met hoxyacet am de 148 HA 143 2-Cyano-N-(4-{214-(2, 3-

d| chl or opietiioxyireitingplestiyl) piberazin-éyljgthy i piperitieryl-sarbexylici deidl gertbutyl 1aster

. i Di chl h 1)
pi pera2|WRThJ$ P%?%W[\i‘émqbﬁ%ﬂrvné %gﬁ)g%r;o et(:ag)r/n de 143 11A 145
illjra- 2-Acptiyy (aiamtidNdrbmetttrelRetfrandidrhmehRpsmon 30/pem pRMO0.5-

yliethyl}cycl ohexyl )acetam de 218 HA 146 PH NI S\ /1/4)
5 Preparation Q: 2-isobutylaniline

H,N

Step 1: 2-methyl-1-(2-nitrophenyl)propan-1-one and 2-methyl-1-(3-

O,N
o) O,N

o)

nitrophenyl)propan-1—oné

10 To a cooled solution of 14.8 g (100 mmol) of 2-methyl-1-phenylpropan-1-one in 2

| mL of glacial acetic acid are added over a period of one hour, 90 g of fuming nitric acid.
The mixture is stirred at 5°C for 90 minutes then poured on crushed ice. The product is
extracted 3 times with diethyl ether. The organic phases are combined, washed with an
équeous saturated sodium hydrogen carbonate solution, dried over magnesium sulfate,

15‘ filtered and concentrated under reduced pressure. The oily residue (20 g) is purified
over 350 g of silica gel (eluant heptane/ethyl acetate 4/1) to give a first crop of 71 g
containing manly 2-methyl-1-(2-nitrophenyl)propan-1-one and a second crop of 10,2 g
containing mainly 2-methyl-1-(3-nitrophenyl)propan-1-one. These two fractions were
used without further purification in the next step.

20

Step 2: 2-isobutylaniline

H,N

To a cooled solution of 5.7 g (29.5 mmol) of 2-methyl-1-(2-nitrophenyl)propan-1-

one in 35 mL of ethanol and 7 mL of concentrated hydrochloric acid is added under inert

‘25 atmosphere, 0.7 g of 10% palladium on activated carbon. The mixture is hydrogenated
at 50°C under 4 bar for 2 hours. The suspension is filtered over celite and the filtrate is



-rojwi | f N-(4-{214-(2,3-Difluorophenyl)-

pi per azi n-1-yget hyl } cycl ohexy02- i sopropoxyacet am de, hydrochl oride
215 |1 A 147 KG HaACl, r-Na )C ) 1-(4-(244-(5-Cnloro-2-

met hoxyphéﬂ?lzgoﬁfll‘f%?'sam n-1 """ yllethyl)giperidin-1- yOprBﬁyﬁmQWOc%%?’Z?S
|11 B 148 "sa 2- Cyano- N-(4-{244-(3,5- cfgn'ethyl phenyl ) pi perazin-1-

yli et hy|cbﬁb’éi‘itr%¥‘é?i<uhdé‘cr@¥jaéédjprejs88rel TAe ¥48idDk is dibsolved in water, alcalinized to
2- Cyano- N- %2 [4-(3- ethyl phenyl)pi perazin-1-
yfi et hy IPHcY wi r%&qn%a&rétegnsqi@qu@ odiim Bydroxide andpgxtracted 3 times with ethyl

2- CyanoNefofts {Bkda V.
1-yliet hy? ‘]%cycﬁfoéhe'&% a%ﬁegt-gae% enéld;ﬁ;(H MW%%?:W%@H then with brine, dried

2- Cyano-oMey magaasliu(reslﬂf-ateu filtéred @pidecnricepirptedaunder reduced pressure. The oily

%'0'0% y &%@%@P@%@c@% bg%%g €%01 égx&of dfRa gel (eluant heptane/ethyl acetate 2/1)

to give 1.2 g (27%) of 2-|spbutylamllne_ as an oil.
'H NMR: 7.1 to 6.95 (ms, 2H) ; 6.8 to 6.65 (ms, 2H) ; 3.6 (broad s, 2H) ; 2.4 (d, 2H,
J=7.5);195(m, 1H,J=7.5);1.0(d, 6H, J=7.5)

Hsz

The 3—isobutylahiline is prepared by catalytic hydrogenation of 2-methyl-1-(3-

10 Preparation R: 3-isobutylaniline

nitrophenyl)propan-1-one "using the procedure described for preparation O to give the
title compound in 46% yield. -

15 'H NMR: 7.05 (t, 1H, J = 7.5) ; 665 to 6.55 (m, 2H) ; 6.5 (s, 1H) ; 3.6 (broad s,
2H);24(d,2H,J=7.5);1.85(m, 1H, J=7.5) ,.0.9 (d, 6H, J =7.5)

Preparation S: (3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin- 1-yl}phenyl)carbamlc

o
QNJ@LNJL
N
0
AT
Step 1: 3-{4-[2;(1 ,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yi}aniline
(\N/©\NH
N
o I
o

To a cooled solution of 2.6 g (7.1 mmol) of 1-[2-(1 ,4-dioxaspir6[4.5]dec-8-yl)ethyl]-

acid ethyl ester

20

2

25  4-(3-nitrophenyl)piperazine in 50 mL of methanol are added under inert atmosphere, 0.5
g of 10% palladium on activated carbon. The mixture is hydrogenated at 40°C under 4
bar for 17 hours. The suspension is filtered over celite and the filtrate is concentrated



Structure Name M P. (C) Synthetic Path 152 Nea
2- Cyano- N- (4-{2-[4-(2,5- dinethyl phenyl) pi perazin-1-

yl 1 et hyl } cyghohexydiacet am de 184 HA 153
1- Acet yl pi per? i ne-4- carboxyl i c aci d (do1{ 2- [ 4- ( 3- . PCT/IB2007/001673
)am de 173 HA

trifluoronethyl phenyl)pi perazin-1- ygeth Io}cycl ohex 1 ‘
154 under NeBjucegl pregsum 2049V - m fdl lﬁé? ébre@fhﬁf{ﬂﬂgﬁyﬂ)cﬁpwmg[%]g!e&&

N (20214 ISR BT by o perazine 1o
Kl]it h32/I }Cyc‘lI—DNMRrHHZ(t 14y, ahe dcs)t ; aﬁnsde(d;lrrﬂi JE72.5E1:06.396, 1H) ; 6.2 (d, 1H, J =
2- f:ya%oa%é()(%% ré%’? ?% '%'I ‘Hq)l :g%a(gl 3 ?d)etﬂ%(&'%ﬁ OE%X%“ )ZH) 1.75 (m,

2- Cyano- bH? 44 {6346'1(43Fm§ r4H)l:uod mtzf(msyahsnyl ) pi per azi n-
1-yl 1 et hyl }cycl ohexyl ) acetam de 173- 174

Step 2 : (3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)carbamic

acid ethyl ester
oW
N N)LO/\
N ;
(I
S

10 To a cooled solution of 1 g (83 mmol) of of 3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-
ylethyl]piperazin-1-yl}aniline in 30 mL of dichloromethane and 0.3 g (3 mmol) of
triethylamine, is slowly added 0.32 g (3 mmol) of ethyl chloroformate. The mixture is
stirred overnight at room temperature then concentrated under reduced pressure. The
product is dissolved in ethyl acetate, washed twice with water, dried over magnesium

.15 sulfate, filtered and concentrated under reduced pressure. The oily residue is purified
over 10 g of silica gel (eluant dichloromethane/methano! 95/5) to give 0.35 g (29%) of
(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)carbamic  acid ethyl
ester.

'"H NMR: 7.25 to 7.1 (ms, 2H) ; 6.7 (d, 1H, J = 7.5) ; 6.6 (d, 1H, J = 7.5) ; 6.5 (s,

20 1H);4.2(q,2H,J=7.5);3.95 (s, 4H); 3.2 (m, 4H) ; 2.6 (m, 4H) ; 2.45 (m, 2H) ; 1.85to
1.4 (ms, 8H) ; 1.4 to 1.15 (ms, 6H)

Preparation T: N-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-
25 yl}phenyl)methanesulfonamide |

The  N-(3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-yl}phenyl)methane-
sulfonamide is prepared from 3-{4-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]piperazin-1-



I A 158 2-Cyano-N-(4-{2-[4-(2-fl uoro-3- '
I uor onet hyl phenyl ) pi perazi n-1- yfl ethyl } cycl ohexyl)acetam de 194

I—IA ano- N- 4-{214-(3,5- difluorophenyl) pi peraz
yli et hyl [ (}% acetam de trans/ C|9§ 95/5 196 HA 165&/}32{"’7/001673

2- Cyano- N- (4- {2 [4 (3- rrethoxy5 trifluoromethyl phenyl) pi perazin-

1-yflet lgéﬁl Xﬂ@hléﬁ@e udiRg thdprod@ure described for preparation S,
2007/ 14 08PCT/ I BZOO?/ 00167 124 Structure Name M P. (O Synthetic

Pat h 16stepi2giningythe dtieycompppndiin 8% yiald.| uor onet hyl pheny!) pi per azi n-1-
yfiethyl }Cyj-l ﬂ@ﬁﬁ%hﬁﬁﬁgéﬁﬁgz 1§§ (BI% 31%21 C'7f05e{l% 1H) : 6)95 (d, 1H, J = 7.5)

-2- Cyano- N a2|
yl 1 et hyt B@fédﬂpmldx.yhﬁa&)eth%dsa 41-98 3I6 (m 4H) 3 15 (m, 4H) ; 3.0 (s, 3H) ; 1.9t0 1.65

5 (ms,6H);1.6to 1.2 (ms, 7H)
Preparation U: 4-(2-hydroxyethyl)cyclohexanone
o A
~ Step 1: 4-(2-hydroxyethyl)cyclohexanol

o
HO

In a 1L reactor are successively introduced : 50 g (362 mmol) of 4-(2-

10

hydroxyethyl)phenol, 5 g (13,6 mmol) of sodium tetraborate decahydrate, 500 mL of
isopropanol, 5 g of palladium (10% on charcoal washed with isopropanol). The vessel is
cIosed, purged three times with nitrogen and three times with hydrogen. The mixture is
15 stirred for 22 hours under 10 bar pressure of hydrogen at 80°C, cooled back to room
temperature, filtered over a celite pad and rinsed with isopropanol. Filirate is
concentrated under reduced pressure, toluene (100 mL) is added and evaporated under
reduced pressure. This last procedure being repetited to remove trace amount of
isopropanol and gives 52 g (99% vyield) of 4-(2-hydroxyethyl)cyclohexanol as a clear
20 viscous oil.
TLC (ethyl acetate/heptane 75/25): Rf = 0.2

Step 2: 4-(2-hydroxyethyl)cyclohexanone

o
10

25 To a solution of 10 g (69 mmol) of 4-(2-hydroxyethyl)cyclohexanol in 50 mL of
acetic acid maintained at a temperature between 18 and 21°C are added over 35 min
35.9mL (79mmol) of an aqueous sodium hypochlorite solution. The mixture is further
stired for 45 min, TLC analysis indicating disappearance of ‘starting material.
Isopropanol (0.8 mL) is aaded, followed 10 min later by water (76 mL) and

30 dichloromethane (100 mL). The two phases are separated by decantation and the



163 c.r.")0."1, """ -' 2-Cyano- N (4-{244-(3-
i sopr opoxyphenyl ) pi perazi n-1- yl]ethyl }cycl ohexyDacet am de ,

hydr ochl Ol’lvgj(?f(ﬁ)g Fashds 164 . ce0.0, No’ .) 2-Cyano- %QﬂBgﬂg%lgg

nmet hoxyphen pi perazi n-1- yl]ethyl }cycd3ohexyl ) acet am de
hydrochl oride 11 A 219 165 -. .
2- Cyano- éh@dadsZ;dMas(lesrmﬁﬂaoteﬁBwltm ldfdmmomnmdml (d0emiy). )q%mpbmadmgamc phases

l-ylieth ohexyl ) acet am de

2- Eyano- WS HEEHSY T of RoEueCN sodltty G slion, 70 b Tnfagioaine
375]:: I A é@l]?o#%l Bﬁ@é&)’d %mm@d\'bé?k {v@?lcﬁd(cﬁlfolromethane (30 mL). Combmed organic
t ; :an S;Jgr é’ nfw/s{a\;gﬁ%%r)&e? gzﬁ%zf:gg@ybﬁéfqtg t@@é c}?pglgtgg(gé Xlln%ig; Pé)d%réggq pressure to
trifl gor@qgg gg@g%pgf 81@&icBmbouk! et hyl I cycl ohexyppr opanami de ,

hydr ochl 4 N-(4-{244-(3-tertBuiyl phenyl) pi perazin- 1-
yl | et hyl } cyciléhésthylacetateeplane o&H) dsf 1 929

Preparation V: 4-(2-fluoro-5-trifluoromethylphenyl)-1-[2-(4-oxocyclohexyl)ethyl}-

At

Step 1: 4-(2-hydroxyethyl)cyclohexanone mesylate

O
OO0
(@)

To a solution of 15,25g (107,24 mmol) 4-(2-hydroxyethyl)cycloheXanone »in

15 115 mL of dichloromethane cooled at a temperature close to 0°C, is added 18 mL
(129,5 mmol) of triethylamine, then 9,25 mL (119,50 mmol) of mesyl chloride. The
mixture is stirred for two hours at room temperature. Water (120mL) is added. The

piperazine

10

organic phase is separated by decantation, washed with a saturated aqueous solution
of sodium hydrogenocarbonate (100 mL), dried over magnesium sulfate and
20 concentrated under reduced pressure to give 28 g of 4-(2-hydroxyethyl)cyclohexanone
mesylate used without further purification in the next step.
'H NMR: 4.30 (t, 2H, J = 7.5); 3.05 (s, 3H); 2.40 (m, 4H); 2.20 to 2.05 (m, 2H); 2.00
(m, 1H); 1.8 (q, 2H, J = 6.5); 1.60 to 1.85 (m, 2H)

25 Step 2: 4-(2-fluoro-5-trifluoromethylphenyl)-1-[2-(4-oxocyclohexyl)ethyl]piperazine
E _

Q/\/N\) F

o

Path IV



WD 2007/ 148208PCTI M2007/ 001673 125 Ex Structure Name M P. (C)
Synthetic Path 170 _a., ,C3 NCYLra 2-Cyano-N-(4-{214-(3-

et hoxyphenyl ) pi perazi n-1- yljethyl}cycl ohexyl)acetan de _157-
171 (X1.0 05&78‘&‘&?’1 eV N (44214-(5- Chlgro- 2- Scttdzomdters”

fl uor ophenyl ) pi perazin-1- yliethyllcycl ohexy0O-2- cyanoacetam de 200

1A 172 . OFadnilure of M 64g {52166 titndl) e4-¢2-Bydroxyethyl)cyclohexanone mesylate, of
trifluoromethylphenyl)piperazin.i- yligthyl}cycl ohexyl)butanam de ., g
1 :

158- 1643HR 778522 ¢C Mh_r%-?xt(%ﬂ%@ .&tr'(ﬂgoro_met ylphenyljpiperazine an
;H ]:alt E;lr(?(?;rg% Fﬁﬁgg%%@é%ﬂ%ﬂg&?gﬂéfﬁh %?Qa'ﬁ‘-rbf, scetonitrile is refluxed overnight,
then cooled back to room temperature. Water (80 mL) is added. Organics are extracted
5 with ethyl acetate (100 mL). The‘organic phase is washed with water (20 mL), dried
over magnesium sulfate and concentrated under reduced pressure to give a crude
product. Purification by cdlumn chromatography over 320 g of silica gel (eluant.
dichloromethane/methanol 98/2 to 96/4) yields 15.86g of 4-(2-fluoro-5-
trifluoromethylphenyl)-1-[2-(4-oxocyclohexyl)ethyl]piperazine melting at 75-76°C.
10 'H NMR: 7.30 to 7.00 (m, 3H) ; 3.20 (m, 4H) ; 2.65 (m, 4H) ; 2.50 (t, 2H, J = 7.5) ;
2.40 (m, 4H) ; 2.10 (m, 2H) ; 1.80 (m, 1H) ; 1.70 to 1.35 (m, 4H) ' |
Example 1: 2-cyano-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide (trans isomer)

15 . H
Path |

Step a: (1,4-dioxaspiro[4.5]dec-8-yl)acetic acid

<\o
o o
T,
To a solution of 4 g (17.5 mmol of (1,4-dioxaspiro[4.5]dec-8-yl)acetic acid ethyl
20 ester (Tetrahedron, 51, 37, 10259-10280, (1995)) in 35 mL of ethanol are added 22 mL
(22 mmol) of an aqueous N sodium hydroxide solution. The mixture is stirred overnight
at room temperature.
After concentration, the reSidue is taken off in cooled water, neutralized with 22 mL
of an aqueous N hydrochloric acid solution and extracted 4 times with diethyl ether. The
25 organic phases are cofnbined, dried over magnesium sulfate, filtered and concentrated
under reduced pressure to give 3.0 g (85%) of (1,4-dioxaspiro[4.5]dec-8-yl)acetic acid
as an oil that crystallizes upon standing.
'H NMR: 3.95 (s, 4H) ; 2.3 (d, 2H, J =7.5) ; 2.0 to 1.7 (ms, 5H) ; 1.6 (m, 2H) ; 1.5
to 1.2 (ms, 2H)
30
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To a solution of 1.5g (7.5 mmol) of (1,4-dioxaspiro[4.5]dec-8-yl)acetic acid in
50 mL of dichloromethane stabilized on amylene are successively added at room
temperature, 1.0 g (7.5 mmol) of 1-hydroxybenzotriazole and 1.43 g (7.5 mmol) of 3-
ethyl-1-(3-dimethylaminopropyl)carbodiimide hydrochloride. The mixture is stirred for
10 minutes then 2.0 g (7.5 mmol) of 1-(3-triflucromethylphenyl)piperazine hydrochloride
and 2.3 mL (16.5 mmol) of triethylamine are added. The mixture is stirred overnight at
room temperature.

After concentration under reduced pressuré, the residue is dissolved in ethyl
acetate and washed with water. The organic phase is dried over magnesium sulfate,
fitered and concentrated under reduced pressure. The solid (3.6 g) is purified by
chromatography over 150 g of silica gel (eluant dichloromethane/methanol 97.5/2.5) to
give 25g (81%) of 2-(14-dioxaspiro[4.5]dec-8-yl)-1-[4-(3-trifluoromethylphenyl)-
piperazin-1yljethanone as an oil.

'HNMR: 7.4 (t, 1H, J=7.5); 7.2 10 7.0 (ms, 3H) ; 3.95 (s, 4H) ; 3.8 (m, 2H)'; 2.7
(m, 2H) ; 3.2 (m, 4H) ;2.4 (d,2H, J=7.5); 1.95(m, 1H) ; 1.9to 1.7 (ms, 4H) ; 1.7 t0 1.5
(ms, 2H) ; 1.45 to 1.2 (ms, 2H)

Step c: 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-
trifluoromethylphenyl)piperazine

<\Oo .
SO

In a three necked round bottom flask, 30 mL of diethyl ether are ’cooled to -10°C.
The system is purged with argon and 0.48 g (12.75 mmol) of lithium aluminum hydride
is added. The suspension is stired and a solution of 3.5 g (8.5 mmol) of 2-(1,4-
dioxaspiro[4.5]dec-8-yl)-1-[4-(3-trifluoromethylphenyl)-piperazin-1yflethanone in 20 mL



N (4-{2-14-(5-Chl oro-2- nethyl phenyl) pi perazi n- 1-

yl]ethyl }cycl ohexyl)-3,3,3-"trifluoropropanam de 177- 178 11A 180 .6
ONir- icvl. I§,>/ano- N-(4-{2-[4-(3,5- dinmethoxyphenyQpi perazin-1- .
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y' ' et hygﬁbé‘tﬂ ! ded %R Rall@tpelfird BodSRoh ekdd 10°C.)Th
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cyanaobut gna,m de 166
5 minutes at room temperature then magnesmm sulfate is added. The mixture is
filtered and the salts are washed with a large amount of diethyl ether. The filtrate is
concentrated under reduced pressure to give 259 (74%) of 1-[2-(1,4-
dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-trifluoromethylphenyl)piperazine as an oil. _
'HNMR: 7.35 (t, 1H, J = 7.5) ; 7.15 (ms, 3H) ; 3.95 (s, 4H) ; 3.25 (m, 4H) ; 2.6 (m,
10 4H);2.45(m, 2H); 1.85to 1.65 (ms, 4H) ; 1.65 to 1.45 (ms, 4H) ; 1.45 to 1,2 (ms, 3H)

Path Il

Step a: 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-
15 trifluoromethylphenyl)piperazine ‘

Qo

A mixture of 10g (37.8mmol) of 2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl-
methanesulfonate (Tetrahedron, 51, 37, 10259-10280, (1995)), 10.05 g (37.8 mmol) of
1-(3-trifluoromethylphenyl)piperazine hydrochloride, 10.97 g (79.38 mmol) of potassium

20 carbonate and 100 mL of acetonitrile is refluxed overnight.

After concentration of the solvent, the residue is taken off with 100 mL of ethyl
acetate and washed with water (twice 50 mL). Organic phase is dried over magnesium
sulfate, filtered and concentrated under reduced pressure. The oil thus obtained is
purified by chromatography over 250 g of silica gel (eluant heptane/ethyl acetate 50/50)

25 to give 144g (95%) of 1-[2-(1,4-dioxaspiro[4.5]dec-8-y|)ethyl]~4-(3-trif|uoromethyl-
phenyl)piperazine as a colorless oil.

'‘HNMR: 7.35 (t, 1H, J = 7.5) ; 7.15 (ms, 3H) ; 3.95 (s, 4H) ; 3.25 (m, 4H) ; 2.6 (m,
4H) ; 2.45 (m, 2H) ; 1.85 to 1.65 (ms, 4H) ; 1.65 to 1.45 (ms, 4H) : 1.45 to 1,2 (ms, 3H)

30
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A solution of 14.4g (36.1 mmol) of 1-[2-(1,4-dioxaspiro[4.5]dec-8-yl)ethyl]-4-(3-
trifluoromethylphenyl)piperazine, 70 mL of methanol, 59 mL of water and 11 mL of a 2N
aqueous hydrochloric acid solution is stirred overnight at room temperature.

An aqueous saturated solution of sodium hydrogen carbonate is added until pH 10.
Ethanol is evaporated under reduced pressure and the oily residue is dissolved in
100 mL of ethyl acetate. The organic phase is washed with water (4 times 30 mL), dried
over magnesium sulfate, filtered and concentrated to give 11.62 g (91%) of 4-{2-[4-(3-
trifluoromethylphenyl)piperazin-1-yllethyl}cyclo-hexanone as a c0lorle$s oil.

'"H NMR: 7.35 (t, 1H, J =7.5) ; 7.2 t0 7.0 (ms, 3H) ; 3.3 (m, 4H) ; 2.6 (m, 4H) ; 2.5
(t,2H,J=7.5) ;2.4 (m, 4H) ; 2.1 (m, 2H) ; 1.8 (m, 1H) ; 1.7 to 1.35 (ms, 4H) '

Step c: 4—{2-[4-(3-trif|uoromethylphenyl)piperazin-1-yl]ethyl}cyclo-hexylémine,

dihydrochloride
| HzN\O\/\
N/ﬁ F
2 HCI k/N\E:HVF F

A mixture of 5.75g (16.2 mmol) of 4-{2-[4-(3—triﬂuoro—methylphenyl)piperazin—1-
yllethyl}cyclohexanone, 12.51g (162.3 mmol) of ammoniUm acetate, 200 mL of
methanol and 4.07 g (64.8 mmol) sodium cyanoborohydride is refluxed for 3 hours.

Methanol is concentrated under reduced pressure and the residue is taken off in
20 mL of water. A concentrated aqueous hydrochloric solution is added under cooling
until the end of gaseous evolution. The mixture is basified with 35% sodium hydroxide
and extracted with dichloromethane (3 times 50 mL). The organic phases are combined,
dried over magnesium sulfate, filtered and concentrated under reduced pressure to give
an oil that consists in about a 65%/35% mixture ('"H NMR determination) of trans and
cis 4-{2-[4;(3-trifluoromethylphenyl)piperazin-1 -yllethyl}cyclohexylamine.

The isomers are partially separated by dissolution in a hydrochloric acid ethyl
acetate solution. After evaporation of the solvent, the solid is mixed with 10 mL of
acetonitrile and warméd to 50°C. The suspension is filtered, the solid is washed with



HA 190 nn. ---N) o N (4-(214-(5-Chl oro-2-

et hyl phenyl ) pi perazin-1- yliethyl}cycl ohexyl)succi nam de 237- 240
I1'A 191 T-1P 4-0xo-pentanoi c acid (4424443-

trifl uor ont¥PRYIAHRMYT | pi perazin-1- vyl i gt hyl 1 cycl ohexyl FARIRROTBYTF | A
192 r. rra 2-Cyano- N-(4-{244-(2-fluoro-5- nethyl phenyl) pi perazin-1-

yl i et hyl )
N- ( 4- ( 24%1:% lt@héﬁgﬁﬁ)géﬁfng?ﬁ g%ﬂﬁgtﬂﬁ‘(ﬂ@ﬂ}) a%i@osccplc solid is dried at 50°C

g| | et hy|ur@l§ecrameg«7 p)eszuretgeemmééi @.(ﬁ%}@) afsabaut R0%420% ('hi NMR determlnatlon)
2 Oy e i AR SRR AR RASEZRL R etnyheyclonexyiamine,

2- Cyano-dihydodhidriie( s anathitesphid.met hyl phenyl ) pi per azi n- 1-
yhi et? chyckﬂ%ﬂ%)éygc} r?t%%toalg&da (%ecomposutlon)
The 'H NMR spectra is performed on the free base.
'H NMR: 7.35 (t, 1H,J=7); 7.15t0 7.0 (ms, 3H); 3.25 (m, 4H); 3.0 (m, 0,2H
equatorial) ; 2.7 to 2.35 (ms, 4.8H) ; 2.0 to 1.35 (ms, 11H) ; 1.35t0 0,9 (ms, 4H)

10 Path A
2- cyano-N-(4-{2-[4-(3-tr|fluoromethylphenyl)plperazm- -yllethyl}cyclohexyl)-

acetamlde

o N F
wa o

H
To a solution of 43 mg (0.5 mmol) of cyanoacetic acid in 5 mL of dichloromethane
15 stabilized on amylene afe successively added 68 mg (0.5 mmol) of 1-hydroxy-
| benzotriazole, 96 mg (0.5 mmol) of 3-ethyl-1-(3-dimethylaminopropyl)-carbodiimide
hydrochloride and 0.21 mL (1.5 mmol) of triethylamine. The mixture is stirred for
15 minutes then 214mg (0.5mmol) of the 80%/20% trans/cis 4-{2-[4-(3-
trifluoromethylphenyl)piperazin-1-yllethyl}cyclohexylamine dihydrochloride is added.

20 The mixture is stirred overnight at room temperature.

Volatiles are evaporated under reduced pressure, residue is dissolved in ethyl
acetate and washed with an aqueous saturated sodium hydrogen carbonate solution,
then with water. The organic phase is dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The residual solid is recristallized in a mixture of

25 diisopropyl ether/ethanol 9/1. After filtration, the solid is washed with diisopropyl ether
and dried under reduced pressure to give 62 mg (29%) of trans 2-cyano-N-(4-{2-[4-(3-
triffuoro-methylphenyl)piperazin-1-yljethyl}cyclohexyl)acetamide as a cream colored
solid.

Melting point: 185°C

30 'HNMR: 7.35 (t, 1H, J = 7.5) ; 7.15t0 7.0 (ms, 3H) ; 5.85 (d, 1H, J = 7,5) ; 3.75 (m,
1H) ; 3.35 (s, 2H) ; 3.25 (m, 4H) ; 2.6 (m, 4H); 2.45 (m, 2H) ; 2.05 (m, 2H); 1.85 (m,
2H) ; 1.45 (m, 2H) ; 1.4 to 1,0 (ms, 5H) -
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5 Path Ili
Step a: 4-(2-methanesulfonyloxyethyl)piperidine-1-carboxylic acid fert-butyl ester

%8¢
ﬁ/O\H/N o O
0

To a cooled solution of 3 g (13 mmol) of 4-(2-hydroxyethyl)piperidine-1-carboxylic

acid tert-butyl ester (commercially available) in 20 mL of dichloromethane and 1.45g

10 (14.5 mmol) of triethylamine is added a solution of 1.5 g (13 mmol) of methanesulfonyl

chloride in 4 mL of dichloromethane. The mixture is stirred for 2 hours at room

temperature. | |

After washing with water, the organic phase is dried over magnesium sulfate,

filtered and concentrated to give 4 g (1 00%) of 4-(2-methanesulfonyloxyethyl)piperidine-

15 1-carboxylic acid tert-butyl ester as a white solid.
TLC: 0.53 (heptane/ethyl acetate 1/1)

'"H NMR: 4.3 (t, 2H, J = 7.5) ; 4.1(m, 2H) ; 3.0 (s, 3H) ; 2.7(m, 2H) ; 1.8 to 1.6 (ms,

5H) ; 1.45 (s, 9H) ; 1.25 to 1.0 (ms, 2H)

20 Step b: 4-{2[4-(3-trifluoromethylphenyl)piperazin-1-yl]-ethyl}piperidine-1-carboxylic
acid tert-butyl ester, hydrochloride

ﬁ/c’\g/@/\/ 1 HCI

A mixture of 1g (3.25mmol) of 4-(2-methanesulfonyloxyethyl)-piperidine-1-
carboxylic acid fert-butyl ester, 0.87g (3.25mmol) of 1-(3-trifluoromethyl-
25 phenyl)piperazine hydrochloride, 0.95 g (6.9 mmol) of potassium carbonate and 20 mL

of acetonitrile is refluxed overnight.
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yl i et hyl } NRPUHELPS - 2- cyanoacet ani dqo(%{64 1A PCT/IB2007/001673 -
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3, 6- di hydr oag&F edHckAiratiokr of2¥rent, 4R residue is taken off with ethyl acetate and water.

Organic phase is separated, washed with a 0.5N aqueous solution of hydrochloric acid,
dried over magnesium sulfate, filtered and partially concentrated. The solid is filtered,
washed with diethyl ether and dried under reduced pressure to give 1.1 g (71%) of 4-
5 {2[4-(3-trifluoromethyl-phenyl)piperazin-1-yl]-ethyl}piperidine-1-carboxylic acid tert-butyl
ester, hydrochloride as a white solid.
Melting point 188°C
'HNMR : 13.1 (broad s, 1H) ; 7.4 (t, 1H, J=7.5); 7.25(d, 1H,J=7.5) ; 7.2t0 7.0
(ms, 2H) ; 4.1 (m, 2H) ; 3.9 t0 3.5 (ms, 6H) ; 3.15 to 2.8 (ms, 4H) ; 2.7 (m, 2H) ; 1.95 (m,
10 2H);1.8to 1.5 (ms, 3H); 1.45 (s, 9H) ; 1.3 (m, 2H)

Step c: 1-(2-piperidin-4-y|ethyl)—4—(3—trif|uoromethylphenyl)piperazine,
dihydrochloride |

_ N
15 H'O/\/ 2 Hl

To a solution of 0.5 g (1.0 mmol) of 4-{2[4-(3-trifluoro-methylphenyl)piperazin-1-
yllethyl}piperidine-1-carboxylic acid tert-butyl ester, hydrochloride in 5mL of ethyl
acetate and 2.5 mL of methanol are added 2.5 mL of a saturated hydrogen chloride
solution in diethyl ether. The mixture is stirred for 2 hours at 'room temperature

20 (precipitation occurs rapidly).

The solid is filtered, washed with diethyl ether and dried under reduced pressure to
give 0.41g (100%) of 1-(2-piperidin-4-ylethyl)-4-(3-trifluoro-methylphenyl)piperazine,
dihydrochloride as a white solid.

Melting point: 260°C ‘

25 'H NMR (DMSO Dg): 11.2 (broad s, 1H) ; 8.95 (broad s, 1H) ; 8.8 (broad s, 1H) ;

| 745 (t 1H,J=75);7.35(, 1H,J=7.5);7.3(s, 1H) ; 7.1 (d, 1H, J =7.5) ; 3.95 (m,
2H) ; 3.6 (m, 2H) ; 3.4 to 2.95 (ms, 8H) ; 2.8 (m, 2H) ; 1.9 to 1.5 (ms, 5H) ; 1.5 0 1.2
(ms, 2H)
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4- Qathéx N- (4- {244-(2- 204 ,,C It quorophenyI)pl per azi n-1-

*

1-(4-{2)-[4—(3-tr|fluoromethylphenyl)plperazm 1-yllethyl}piperidin-1-yl)propane-1,2-

dione, hydrochloride
F
RPN, Ay
LT

| o}

1-(2-Piperidin-4-ylethyl)-4-(3-trifluoromethylphenyl)piperazine, = dihydrochloride
150 mg (0.36 mmol) and 38 mg (0.43 mmol) of pyruvic acid are coupled according the
procéss described in example 1, path A.

After work-up, the residue is purified over 5g of silica gel (eluantr
dichloromethane/methanol 99/1). The oily product is dissolved in 1 mL of ethyl acetate
and acidified by a saturated hydrogen chloride solution in diethyl ether. The solid is
ﬁltered, washed with diethyl ether and dried under reduced pressure to give 55 mg
(35%) of 1-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-yilethyl}piperidin-1-yl)propane-
1,2-dione, hydrochloride as a white solid. ' :

Melting point: 200°C

'H NMR (DMSO Dg): 10.8 (broad s, 1H) ; 7.45 (t, 1H, J = 7.5) ; 73(d 1H, J=7.5);

7.25 (s, 1H) ; 7.15 (d, 1H, J = 7.5) ; 4.2 (m, 1H) ; 3.95 (m; 2H) ; 3.55 (m, 2H) ; 3.3 to
2.95 (ms, 8H) ; 2.75 (m, 1H) ; 2.3 (s, 3H) ; 1.85 to 1.55 (ms, 5H) ; 1.25 to 0.95 (ms, 2H)

Example 3: 1-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-yllethyi}-piperidin-1-
yl)propan-2-one

Path B

A mixture of 035g (0.84mmol) of 1-(2-piperidin-4-ylethyl)-4-(3-
trifluoromethylphenyl)piperazine, dihydrochloride, 0.41g (2.97 mmol) of potassium
carbonate, 10 mL of acetonitrile and 0.1 g (1.08 mmol) of chloroacetone is stirred at
room temperature overnight.

After concentration of solvent, the residue is partionned into ethyl acetate and

water. Aqueous phase is separated. Organic phase is washed 3 times with water, dried
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4- Cyano-N-(4-{2-[4-(3- trifluoromethoxyphenyl)pi perazin-
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4- Cyano- N- (4-{244- (2-f 'uoro-5- trifluoronethyl phenyl) |1pera2|n 1-
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Melting point: 82°C
s 'HNMR:7.35(t 1H, J = 7.5) ; 7.2 to 7.0 (ms, 3H) ; 3.25 (m, 4H) ; 3.15 (s, 2H) ;
285(m 2H) : 2.6 (m, 4H) ; 2.4 (, 2H, J = 7.5) ; 2.15 (s, 3H) ; 2.05 (m, 2H) ; 1.8 (m, 2H)

; 1.6 t0 1.2 (ms, 5H)

Example 4: N-methoxy-N-methyl-2-(4-{2-[4-(3-trifluoromethylphenyl)-piperazin-1-

JVO”QJ@*

10 yllethyl}cyclohexylidene)acetamide

Path C
Step a: (4-{2-[4-(3- tnﬂuoromethylpheny)plperazm 1-yI]ethyl}cyclohexylldene)acetlc
acid ethyl ester

15
A mixture of 2.77 g (7.8 mmol) of 4-{2-[4-(3-trifluoromethyl-phenyl)piperazin-1-

yllethyl}cyclohexanone (example 1, path il, step b) and 3.13 g (9.0 mmol) of (triphenyl-
As-phosphanylidene)abetic acid ethyl ester in 40 mL of toluene is refluxed overnight.
After concentration of toluene, the residue is taken off in diethyl ether and the solid is
20 filtered. The filtrate is concentrated and purified over 150 g of silica gel (eluant dichloro-
| methanelheptane 98/2) to give 148g (45%) of (4-{2-[4-(3-trifluoromethyl-
pheny)piperazin-1-yllethyl}cyclohexylidene)acetic acid ethyl ester as an oil.
~ "HNMR: 7.35 (t, 1H) ; 7.2 t0 7.0 (m, 3H) ; 5.6 (s, 1H) ; 4.15 (q, 2H, J = 7.5) ; 3.75
(m, 1H) ; 3.25 (m, 4H) ; 2.6 (m, 4H) ; 2.45 (t, 2H, J = 7.5) ; 2.4 td 1.85 (ms, 5H) ; 1.85to
25 1.4 (ms, 4H): 1.3 (t, 3H, J =7.5); 1.25 to 1.05 (m, 2H) ’
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To a solution of 0.88 g (2.1 mmol) of (4-{2-[4-(3-trifluoromethylpheny)piperazin-1-
5 yllethyl}cyclohexylidene)acetic acid ethyl ester in 8 mL of methanol are added 2.2 mL of
an aqueous N sodium hydroxide solution. Stirring is maintained overnight at room
temperature; Methanol is evaporated under reduced pressure and the residue is diluted
in 20 mL of water and washed with diethyl ether. The aqueous phase is cooled, acidified
to pH 1 with an aqueous 1N solution of hydrochloric acid. The solid is filtrated, washed
10 with water and dried under reduced pressure to give 0.36 g (44%) of (4-{2-[4-(3-
trifluoromethylpheny)piperazin-1-yllethyl}cyclohexylidene)acetic acid, hydro-chloride as
a white solid.

'H NMR (DMSO De): 11.95 (broad s, 1H) ; 10.7 (broad s, 1H) ; 7.45 (t, 1H, J =
75);73(d,1H,J=7.5);7.25(s,1H);7.15(d, 1H,J=7.5) ; 5.5 (s, 1H) ; 3.9 (m, 2H) ;

15 3.7to0 3.4 (ms, 3H); 3.3t0 2.9 (ms, 7H) ; 2.45 to 1.45 (ms, ZH) ; 1.05 (m, 2H)

Step c.  N-methoxy-N-methyl-2-(4-{2-[4-(3-trifluoromethylpheny)piperazin-1-
yllethyl}cyclohexylidene)acetamide

20 To a solution of 200 mg (0.46 mmol) of (4-{2-[4-(3-trifluoromethylpheny)piperazin-
1-yllethyl}cyclohexylidene)acetic acid, hydrochloride in 5 mL of dichloromethane
stabilized on amylene are successively added 63 mg (0.46 mmol) of 1-hydroxy-
benzotriazole, 88 mg (0.46 mm‘ol) of 3-ethyl-1-(3-dimethylaminopropy!)carbodiimide
hydrochloride and 140 mg (1.4 mmol) of triethylamine. The mixture is stirred for

25 15 minutes then 45 mg (0.46 mmol) of N,O-dimethylhydroxylamine hydrochloride are.
added. The mixture is stirred overnight at room temperature, then evaporated under
reduced pressure. The residue is dissolved in ethyl acetate and washed twice with
water. The organic phase is dried over magnesium sulfate, filtered and concentrated



3-Cyano- N (4-{ 244- (2-fluoro-3- 4 :
trifluoronethyl phenyl) pi perazin-1- 214 a, FF

yl ] et hyl} | o propanam de trans/cis 95/5 153 ||
N-(4-{ 2443’%/@-2(&%@\#@ 2- et hoxyphenyQpi per azi n- 1- 2%@PCT/IB2007/001673

yliethyl }cycl ohexyl)-2- cyanoacetam de 122 HA
N- (4- 12 fgésrEauay! P@M@.'The ebidue i2bRrified over 10g of silica gel (eluant

Pi per az idirlshllo-rg%ie?hta%lr%gt (a:||181h9e8);3/)| t)o-give 143 mg (71%) of N-methoxy-N-methyl-2-(4-{2-
[4—(3—trifluoromethylpheny)piperazin-1-yl]ethyl}cyélohexylidene)acetamide as an oil.

'HNMR: 7.35 (t, 1H, J = 7.5) ; 7.15 to 7.0 (ms, 3H) ; 6.05 (s, 1H) ; 3.7 (s, 3H) ; 3.6

5 (m,1H); 3.25 (m, 4H) ; 3.2 (s, 4H) ; 2.6 (m, 4H) ; 245 (t, 2H, J = 7.5) ; 2.4 to 2.1 (ms,

2H) ; 2.1 to 1.85 (ms, 3H) ; 1.6 to 1.4 (m, 2H) ; 1.4 to 1.05 (ms, 2H)

Example 5: 1-(4-{2-[4-(3-trifluoromethylpheny)piperazin-1-yi]ethyl}-

NQ*FF
Lo

Z .

To a solution of 114mg (0.25 mmol) of N-methoxy-N-methyl-2-(4-{2-[4-(3-
trifluoromethylpheny)piperazin-1-yI]ethyI}-cyclqhexylidene)acetamide in 5mL of dry

10 cyclohexylidene)propan-2-one

tetrahydrofuran cooled to 0°C is added 0.2 mL (0.50'mmol) of a 22% methylmagnesium
15 chloride solution in tetrahydrofuran. The mixture is warmed up to 5°C and stirred for 90
minutes. Hydrolysis is performed by slow addition of 3 mL of water. The product is
extracted 3 times with ethyl acetate. The organic phases are combined, dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The obtained °
residue is purified over 5 g of silica gel (eluant dichloromethane/methanol 95/5) to give
20 43 mg (44%) of 1-(4-{2-[4-(3-trifluoromethylpheny)piperazin-1-yllethyl}cyclo-
hexylidene)propan-2-one as an oil.
'HNMR: 7.35 (t, 1H, J = 7.5) ; 7.2 to 7.0 (ms, 3H) ; 6.0 (s, 1H) ; 3.7 (m, 1H) ; 3.25
(m, 4H) ; 2.6 (m, 4H) ; 2.45 (m, 4H) ; 2.25 (m, 2H) ; 2.2 (s, 3H) ; 1.95 (m, 3H) ; 1.7 to 1.4
(ms, 1H): 1.35t0 1.0 (ms, 2H) ‘
25
Example 6: 1-(4-{2-[4-(3-trifluoromethylpheny)piperazin-1 -yllethyl}cyclohexyl)-
propan-2-one, hydrochloride '
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A solution of 33 mg (0.08 mmol) of 1-(4-{2-[4-(3-trifluoro-methylpheny)piperazin-1-
yllethyl}cyclohexylidene)propan-2-one is cooled and purged with argon. After addition of
5mg of 10% palladium on activated carbon, the mixture is hydrogenated at room
temperature and atmospheric pressure overnight. The suspension is filtrated over a bed
of celite and the filtrate is concentrated under reduced pressure. The residue is
dissolved in acetonitrile, acidified by a saturated hydrochloric acid ethyl acetate solution,
fitered and dried under reduced pressure to givé 29 mg (85%) of l-(4-{2-[4-(3-
trifluoromethylpheny)piperazin-1-yllethyl}cyclohexyl)propan-2-one, hydrochloride as a
white solid.

Meiting point: 160°C

'HNMR: 7.35 (t, 1H, J=7.5) ; 7.2 to 7.0 (ms, 3H) ; 3.5 (broad s, 1H) ; 3.25 (m, 4H)
;2.6 (M, 4H) ; 2.5 t0 2.3 (ms, 4H) ; 2.2 (s, 3H) ; 1.9 to 1.65 (ms, 4H) ; 1.65 to 1.15 (ms
6H) ; 1.0 (m, 2H)

Example 7: N-(4-{2-[4-(3-acetylphenyl)piperazin-1-yl]ethyl}cyclohexyl)-2-

cyanoacetamide trans/cis 80/20

o
\)J\ trans/cis 80/20

A solution of 44 mg (0.35 mmol) of oxalyl chloride in 1 mL of dichloromethane is
purged with argon and cooled to a temperature close to -70°C. A solution of 66 mg
(0.8 mmol) of dimethyl sulfoxide in 1 mL of dichloromethane is added. Stirring is
maintained at a temperature close to -70°C for 15 minutes and a solution of 120 mg
(0.3 mmol) of 2-cyano-N-[4-(2-{4—[3—(1-,hydroxyethyl)phenyl]pipelazin-1-yl}ethyl)-
cyclohexyl]acetamide trans/cis 80/20 in 4 mL of dichloromethane is added. After an
additional stirring for 15 minutes at a temperature close to -70°C, 110 mg (1.08 mmol) of |
triethylamine are added. The mixture is allowed to warm to room temperature then
stirred overnight at room temperature. The mixture is poured into water and extracted
twice with ethyl acetate. The organic phases are combined, washed with water, then
brine, dried over magnesium sulfate, filtered and concentrated under reduced pressure.
The oily residue is purified over 5 g silica gel (eluant dichloromethane/methanol 98/2
then 95/5). To give 25mg (21%) of N-(4-{2-[4-(3-acetylphenyl)piperazin-1-

. ylethyl}cyclohexyl)-2-cyanoacetamide trans/cis 80/20 as a white solid.



di met hyl phenyl ) pi perazi n-1- yllethyl}cycl ohexyl)acetam de 166 |1 A 220
CN9 N?.) 2-Cyano-N-{4-12-(4-otolylpiperazin-1- 150 Il A
yOet hyl]cx(’boohex I acet am de 2-Cyano-N-(4-(244-(2,5
4% "' - 8201 ....... > di meii&oxyphenyl ) pi per 59?’532207/001673
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(3, 5-bis-  Melting point 160°C
'"HNMR: 7.5 (s, 1H) : 7.45(d, 1H,J=7.5); 7.35(t, 1H,J=7.5) ;71 (d, 1H; J =
| 7.5);6.15 (broad d, 0.2 H) ; 5.9 (broad d, 0.8H) ; 4.05 (m, 0.2H) ; 3.8 (m, 0.8H) ; 3.4 (s,
0.4H) ; 3.35 (s, 1.6H) ; 3.2 (m, 4H) ; 2.65 (m, 4H) ; 2.6 (s, 3H) ; 2.45 (m, 2H) ; 2.05 (ni,
5 2H);1.85(m, 2H); 1.8to 1.4 (ms, 4H) ; 1.4 to 1.0 (ms, 3H)

The following table summarises some futher examples and the way they’can be

obtained.
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yllethyl}cyclohexyl)acetamide ,
hydrochloride

184

A

52

Cyclopent-3-enecarboxylic acid
(4-{2-[4-(3-trifluoromethylphenyl)-
piperazin-1-yllethyl}cyclohexyl)-
amide

183

A

53

Cyclohex-1-enecarboxylic acid
(4-{2-[4-(3-trifluoromethylphenyl)-
piperazin-1-yllethyl}cyclohexyl)-
amide

175

lIA

54

N-(4-{2-[4-(2-Cyano-3-
methylphenyl)-3,6-dihydro-2H-
pyridin-1-yl]ethyl}cyclohexyl)-2-

methoxyacetamide

158

HA




c)0,0 N (4-{244-(5-Chloro-2- nethyl phenyl) pi perazin-1-
yliethyl}cycl ohexyl)-4- cyanobutanam de 152- 153 | 1A 249 a. ,,QO)
4- Cyano- N- 4-({92- 14- (3, 5- di net hyl phenyl) pi perazi n- 1-

yli et hyl | YR PYHEBIS) but anani de 169 | b‘A 250 FO N- ( 4- { 2BGT/B200(0ALFT3,
henyl ) - pi perazi n-1-yliethyl }cycl ohex Iz) - 3,3,3-trifluoropropanam de
154 |1 I'A [WO~20077/148208PC T 1B2007/ 001673 134 EX SUTUChHPE ki
(O Synt heki ¢ Patdrdddre : Namdé -Lt rit-.A)
3- Cyano- N- (4-|{ 244- (3- et hyl phenyl ) pi per azi n- 1- (°C) Path
yl i et hyl i-eyehehexyHpropananm 22 aHaXtr=NeT=0—"1N—"")
1- (4-{2- [ 4- (8- Met hoxy- 2-_met NyTBhenst YaNe o Zin- 1-
yliethyl}piperidin-1- ojpasthyipheng)pistidin-N B
I 55 o N l 141 A
/Uk“«o " | yllethyl}cyclohexyl)-2-
methoxyacetamide
Q 2-Ethoxy-N-(4-{2-[4-(2- 117
N . . ‘ -
56 ~nJ ¢ | fluorophenyl)piperazin-1- A
<o 1O phenylpip 118

yllethyl}cyclohexyl)acetamide

Tetrahydrofuran-2-carboxylic

~ | acid @-{2-[4-(2- 119-
57 o S F A
ﬁ*u’O fluorophenyl)piperazin-1- 120
yllethyl}cyclohexyl)amide
, N-(4-{2-[4-(2-Cyanophenyl)-
58 0 \,O? piperazin-1-yilethyl}cyclohexyl)- | 113 A
o Pe N

2-methoxyacetamide

2-Methoxy-N-(4-{2-[4-(3-

trifluoromethylphenyl)-3,6-

5 | (OJEfO* dihydro-2H-pyridin-1- lIA
"’ yllethyl}cyclohexyl)acetamide

trans/cis 95/5

I 2-Methoxy-N-{4-[2-(4-

N . .

60 0 N henylpiperazin-1-yl)ethyl]- 136 A

W2 ,,O phenylpip yhethyl]

cyclohexyl}acetamide
2-Methoxy-N-(4-24-(3-
O/Q*; trifluoromethylphenyl)piperidin-1-

82 A

61 o ‘
»JLH«O , yllethyl}cyclohexyl)acetamide
trans/cis 95/5
2-Phenoxy-N-(4-{2-[4-(3-

62 & o roon triﬂubromethylphenyl)piperazin-1- A
yllethyl}cyclohexyl)acetamide
3,3,3-Trifluoro-N-(4-{2-[4-(3-

63 | .14 rO.NOO\f" trifluoromethylphenyl)piperazin-1- | 156 | llA

yllethyl}cyclohexyl)propanamide




253

cl o-

_A) 4-Cyano-N-(4-{2-[4-(6-

trifluoromet hyI benzo[ b] t hi ophen3-yl) pi perazi n-1-

yl | et hyl }c %gbut anam de 169 | A 254 ja Or H
4- Cyano-N- (‘4 &?@?ﬁ%h 3, 5- difluoropheny|;) pi perazin-1- PCTIB2007/001673
yflethyl }cycl ohexyl)butanam de 165 I1A 255 (-Jr .-,-,-,N) MNIiy.J
2- Cyano- Ni (4-{|214- (214- di et hyl phenyOpi per azi n- 1- M.P. | Synthetic
yl ] et hyl } ¢fxl ghexy$tredeteani de 183 |1 A Nage 3, 3, .
3-Trifluoro-N|(4-{244-(2- fluoro-3-trifl uoronethyl phamﬂlc)n pi B@F'hzi
n-1-yl]et 1y| gyclrohexyl)- pr op_mm)@e .wz{ Jafs- 257 ri)ao
e e N-(4-{214- (5 | or o- 2- et hyl phenyl)p per azi n-1-
yI]et hyl } 9e| ohexy @b &wcyanfipﬂwamﬁhwemﬁplpﬂﬁzm (al 248 cp|lIA
N (4-{2441 ( 3- qhfor 8-2 nmet hy
yl | et hyl } cycl ghexyl) - 4- cyanoﬂ%ﬂgx Ck@éﬁ&@éh@{%ﬁ"de
0 Cyclopent-3-enecarboxylic acid
65 0 p\/@‘ " {4-[2-(4-pyridin-2-ylpiperazin-1- 208 A
G)L yl)ethyl]cyclohexyl}amide
Cyclohex-1-enecarboxylic acid
NO 4-[2-(4-phenylpiperazin-1-
66 | ¢ t{2-(a-phenylpiperaz; 193 | NIA
O/‘Lu yl)ethyl]cyclohexyl}amide
trans/cis 90/10
Cyclohex-1-enecarboxylic acid
N 4-{2-[4-(2-fluorophenyl)-
67 | o Q----VQJ:P 2 preny) 209 | lIA
@)L“ ' piperazin- 1-y|]ethy|}cyclohexyl)
amide
Cyclopent-1-enecarboxylic acid
D | (4-{2-4-(2-fluorophenyl)- 210-
68 O ~nSF . A
@’lu piperazin-1-yljethyl}- 211
cyclohexyl)amide
Q N-(4-{2-[4-(2-Fluorophenyl)-
69 1 NS piperazin-1-yllethyl}cyclohexyl)- | 159 A
T 2-methoxypropanamide
Cyclopent-3-enecarboxylic acid
4-{2-{4-(2-fluorophenyl)-
. o7 (4-2-{4-(2-fuoropheny) s lia
@)LHN«O piperazin-1-yllethyl}-
cyclohexyl)amide trans/cis 95/5
Cyclohex-1-enecarboxylic acid
~LT | (442-[4-(2 4-difluorophenyl)-
71 O"'VNJ F ) ) 203 A
@ig piperazin-1-yllethyl}-
cyclohexyl)amide




Il 1A WD 20071148208PCT/ |1 B2007/ 001673 135 Ex Structure Nane M P. (C
Synt hetic Path 259 i & oNa N-(4-{214-(3-Chl oro-5-
fl uor ophen razi n-1- yHet hyl }cycl ohexyl)-4- cyanobut anarni de
158- 159 | }!{Bé’g‘tﬁm N- (4-{214- (2-Fl u) {g- 3-. PCnH0701eTs
trifluoromnethyl phenyl) pi perazin-1- yfiet hyI }cycl ohexyl) - 2-
met hoxya¢etani de 142 HA 26134 . ... ... I , N. 14D0ADPTr gaBynthetic
4- Cyano- INEk4- { 244Stf&ethre di chl or ophenyll\)amqs)er azi n- 1-
yl I et hyl }cycl|ohexyl ) but ananj de trans/cis 98/2 179 HA 26L i J Gath o
4- Cyano- N4 2=(4=g ur ot R 853 AL M= ¥R ef Nyt Jcyctonexyl }b
utanam i ge 180 HA 263 HC Cyé?opé’ritﬂ SHiecafbdiyte adid :
(4-{2-[4-(2-cyano-3-
72 0 Ov@)?\ methylphenyl)-3,6-dihydro-2H- 183 A
" pyridin-1-ylJethyl}cyclohexyl)-
amide '
N-(4-{2-[4-(2-Cyanophenyl)-
73 LA (Owu\) ! piperazin-1-yl]etr\yl}cyclohexyl)— 96 A
! 2-ethoxyacetamide 7
Cyclopent-1-enecarboxylic acid
. 4-{2-[4-(2-cyanophenyl)-
74 O"‘V"Q? (4{2-14-{2-cyanopheny) 167 |1A
@iu " | piperazin-1-yllethyl}cyclohexyl)-
amide
Q N-(4-{2-[4-(2-Fluorophenyl)-
75 g u'O\/Q I | piperazin-1-yllethyl}cyclohexyl)- | 162 lIA
l 2-methoxypropanamide
Q N-(4-{2-[4-(2-Fluorophenyl)-
76 X .«OV@ = | piperazin-1-yljethyl}cyclohexyl)- | 175 A
) 4-methoxybutanamide
2-Methoxy-2-methyl-N-(4-{2-[4-
, S | (3-trifluoromethylphenyl)-
7| o | B viheny) 105 | IA
»7&{,»0 piperazin-1-ylJethyl}cyclohexyl)-
propanamide
N-(4-{2-[4-(3-Cyanophenyl)-
iperazin-1-yl]ethyl}cyclohexyl)-
78 O pip yllethyl}cyclo . yl) 90 IA
\/°\/&H~’O 2-ethoxyacetamide trans/cis
75/25
2-Cyano-N-(4-{2-[4-(2-
79 QQ fl . h f{ . 1 7% A
NS E uorophenyl)piperazin-1-
H yllethyl}cyclohexyl)acetamide ’
: 2-Methylsulfanyl-N-(4-{2-[4-(3-
80 1 (O\/O r* trifluoromethylphenyl)piperazin-1- | 128 A
al yllethyl}cyclohexyl)acetamide




MCI 4 N 1-(4-{214-(2, 3-D nmet hyl phenyl)- 3,6-d ihyd ro-2H pyrid in-l-

yflethyl}plperldln1y|)propan2 one 310 |11 B 264 r---NN n. )
" N," 1 nzot hi azol - 5- vyl pi perazi n-1-yQCet hyl
yI }pr opan- éﬁlone%“fg& B 265 C.Cll4 Qs --.--), EE‘r}ﬂ?zrobﬁooié’B

4,4-Trifluoro-N-(4- {244 (3-;1 trifluoronethyl phenyl) pi pera2|n 1-

yI i et hyl } ¢ycl odhexyl) but anam e 152 | 1A 266 Nrlren-N M.P. | Synthetic
3- Cyano- Ni E&- {|2- [ 4Str@sturfel uor pphenyl ) pi gjNamei n- 1- .
yl Jethyl }¢cycl ohexyl ) pr opana ide 164 | | A 267 riety' "1/ 4I\fj3)ctri Cﬁam)
2- Cyano- N (4={[244-(2, 6- dimme i i
yfl et hyl }cycl ghexyl )acet am d
2007/ 14820p8PCT|// 1132007 73riﬂ%ometl&lphm1y0f336+\larre MP._ (O
81 o i 145 A
V\i,O dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)butanamide
2-Ethoxy-N-(4-{2-[4-(3-
trifluoromethylphenyl)-3,6-

82 3 pwo/aﬁ dihydro-2H-pyridin-1- 75 A
yllethyl}cyclohexyl)acetamide
trans/cis 95/5
2-Ethoxy-N-(4-{2-[4-(3-

83 3 rO\/O/@\FF * trifluoromethylphenyl)piperidin-1- | 84 A
yllethyl}cyclohexyl)acetamide
4-Methoxy-N-(4-{2-[4-(3-

84 1 KOVO/@* - trifluoromethylphenyl)piperidin-1- | 134 A
ylJethyl}cyclohexyl)butanamide
2-(2-Methoxyethoxy)-N-(4-{2-[4-
(3-trifluoromethylphenyl)-

85 A ré\,(‘f@*‘ piperazin-1-yllethyl}cyclohexyl)- ' A
acetamide, hydrochloride
trans/cis 75/25
N-(4-{(2-[4-(3-

L. | Cyanophenyl)piperazin-1-
86 oy, | Cyanophenyhpip 138 |IA
,oJ’Lu/O yllethyl}cyclohexyl)-2-
methoxyacetamide
’Q 3,3,3-Trifluoro-N-(4-{2-[4-(2-
87 | . . ~~AJ T |fluorophenyl)piperazin-1- 207 A
A0 .
TR yllethyl}cyclohexyl)propanamide
J:P N-(4-{2-[4-(2-Fluorophenyl)-
88 'o 1 p\,@" piperazin-1-yllethyljcyclohexyl)- | 172 A
& 2-phenoxyacetamide




Synthetic Path 268 -.A) ,...
'hydroxynethylphenyl)piperazin-

A 269 4 rt

2- Cyano- N- (4-{244-(3- net hoxynet hyl phényl ) pi per azin-

ro pan amide

. 5. 2-Cyano-N-(4-{214-(3-
1-yl]ethyl }cycl ohexyDacet am de 180 |

3- Cyano- N- (44214- (3- net hyl sul fanyl
henyl ) pi pe‘?’gi?oﬂ/i“%??q et hyl } cycl ohexyl)

PemTR0p 00873

1-yliethyTfcyglohexyl)acetamde 117 HA 271 1.71. M.P. | Synthetic
2- Cyano- NHE4- { 2- [ 8tr(@&urepr opyl phenyl ) pianazi n- 1- .
yli ethyl}cycl phexyl)acetam fle 132 1 | A 272 ci -a |, C@e| Path
2- Cyano- (4121434~ ui(, A =1
yliethyl Jcycl phexyfl acgl@ L{Z[ %@%8@5%) -l piErt0.0,2:
2- Cyano- NBg- ( R4443At-~Hyd pmysﬁazi'ryﬂayﬂamn&d:)]qtnm_yla-m néa- A
yliethyl)cycl pha acet am goxogt?t%acﬁusde%/ 20
2-Cyano-N-(4-{2-[4-(3-
.| cyanophenyl)piperazin-1-
90 . VQQ\ yanophenylpip 188 A
"\/'LQJO yllethyl}cyclohexyl)acetamide
trans/cis 75/25
Q\ N-(4-{2-[4-(2,3-Difluorophenyl)-
91 3 ONNO" '™ | piperazin-1-yllethyl}cyclohexyl)- | 155 A
. 2-methoxyacetamide
2-Cyano-N-(4-{2-[4-(3-
- | trifluoromethylphenyl)-3,6-
92 0 N~ ; yp ] v 149 A
“*\)L;(O dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)acetamide
: | 4-Methoxy-N-(4-{2-{4-(2,3,4,5-
93 3 ’O_,.\,O’(?(’ tetrafluorophenyl)piperazin-1- 201 A
A yllethyl}cyclohexyl)butyramide
2-Oxo-N-(4-{2-[4-(3- -
o4 o Q"O\": trifluoromethylphenyl)piperazin-1- A
/\A)LrO yllethyl}cyclohexyl)butanamide ,
hydrochloride trans/cis 70/30
2-Oxo-N-(4-{2-[4-(3-
95 o QNQ\F; trifluoromethylphenyl)piperazin-1- A
j..i".p yllethyl}cyclohexyl)propanamide ,
hydrochloride trans/cis 70/30
_ : 2-Dimethylamino-N-(4-{2-[4-(3-
96 , 3 J\)\’Q I trifluoromethylphenyl)piperazin-1- A
i yl]ethyl}cyclohexyl)acetamide
Q N-(4-{2-[4-(2-Fluorophenyl)-
97 NS piperazin-1-yllethyl}cyclohexyl)- | 96 A
\rO\/?LI-N(,O .

2-isopropoxyacetamide




160 HA 274 N.eo-N ,

ic 2-Cyano-N-(4-{2-[4-(4-

tri f | uor onet hyl phenyl ) pi perazi n-1- yllethyl}cycl ohexyl)acetam de 240

A 275

yI i et hyl }c%(l) 2%6@(@%38' ;

N-{442- (4- Bi phenyl- 3-yl pi perazi n- 1-ypet hyl i cycl ohexyly
0

7 . 1 1A 276

) N-(4-(2-[4-(4- Chlorophenyl )BbTRl?zroﬁ‘ﬁdo?m}

- cyanoacet ani de

2-cyanoacetamlde 157 T TA 71'148208PCT/ 1 B2007/ 00161P. 13 Synthetic
Structure| Bang M FStrc®ireSynt heti ¢ Pat h N&i@& ' LNAN- Cr' .
2- Cyano- N (4-(244 (4 fl uoro-3- tri f I uor onet hyl phenyl ) pi rfe(F)azi n- Path
yf | et hyl } ecycighexyt)jacetam _| N&ER[4-(2.3.4 5-
3- Cyano- Nt (4-{]214- (5-f | ugxo- 2 Aﬁ)ﬁ?&/ p| pe5razin-1-
yliethyl}c98l chexylwbo.uﬁian td&aﬂ%opmenyl)plperazm 1- 180 lIA
yllethyl}cyclohexyl)butyramide
0 4-Methoxy-N-{4-[2-(4-
N . .
o NN -l=
99 e phenylpiperazin-1 172 A
’ yl)ethyl]cyclohexyl}butanamide
2-Isopropoxy-N-(4-{2-[4-(3-
. « | trifluoromethylphenyl)piperazin-1-
100 | Nesas Yiphenylpiper A
e p yllethyl}cyclohexyl)acetamide
trans/cis 80/20
N-(4-{2-[4-(2-Cyano-3-
trifluoromethylphenyl)piperazin-1-
101 Vu?\‘ yipheny)pip 144 A
Vo) yilethyl}cyclohexyl)-2-
isopropoxyacetamide
N-(4-{2-[4-(2-Cyano-3-
trifluoromethylphenyl)piperazin-1-
102 PO SR viphenylpip 173 lIA
\’°‘)L;;O yllethyl}cyclohexyl)-2-
ethoxyacetamide
2-Cyano-N-(4-{2-[4-(2-cyano-3-
103 | . L ,{O NS ! * trifluoromethylphenyl)piperazin-1- | 222 A
‘ ylethyl}cyclohexyl)acetamide
Ie 2-Cyano-N-{4-[2-(4-phenyl-
104 0 NS piperazin-1-yl)ethyljcyclohexyl}- | 243 A
w1 O , .
" acetamide , hydrochloride
'O\F 2-Acetylamino-N-(4-{2-{4-(3-
1 106 y JiA‘rO"\'O ¥ | trifluoromethylphenyl)piperazin-1- | 187 A
« .
° yllethyl}cyclohexyl)acetamide
2-Chloro-6-fluoro-3-(4-{2-[1-(2-
3 X" | oxopropyl)piperidin-4-
106 ISR P py,)pp _ 291 B
2T yilethyl}piperazin-1-
yl)benzonitrile




279 (- Nn, .) 4-Cyano- N-(4-(214-(5-fl uoro-2-
met hyl phenyl ) pi perazi n-1- yfl ethyl}cycl ohexyl)butanam de 155 Il A 280

N- (4424443- Bronobphenyppi perazi n-1- yflethyl}cycl ohexyl
cyanoacet 3t &¥ ‘3‘5 S\vA 281 , 00 kt- 2- Cyano- N44- %mﬁ?@m(’fqu’

di fl uor oet hyl ) phenyl i pi perazi n-1- vyl }e]tshyl ) cycl ohexyl ] acet am de

trans/ci $ 90/L0 150 TTA 282 2-Cyano- 2, Z- di net hyl - Nf (fiz P214-Synthetic
(3-trifl u@axonmet hySphetasd ) - pi per azi n- Narheet hyl } cycl phexyl)
acetamid¢ 150/ 1A 283 ry, " 4-Cyano- N-(44244-(4- (°C) Path
f | uor ophegnytypirperazrn=—i=—y '_Li i\_ t amde—
N 3,3, 3-Trifluoro- N (44 F4- Wf{?dﬁﬁ%% B“‘“f‘%‘%.*’ﬁ%? n- 1-
yliethyl}cycl ohexyl)pro rplheiwl)a[p@rdzm1~285 2- Cyan'_) N- (4-{244-(4-
et hyl phenﬂDYpLaper LDeT- @}P}ﬁ/ I}} cyc L xyl ) acet ani 189%10 [MA woO
2007/ 14 8§ 2 B2007/ 00[ L3Ny ICYCo
: cyanoacetamide
N-(4-{2-[4-(3,5-
Bistrifluoromethylphenyl)piperazi
108 NS Yiphenyljpip 135 A
o AT n-1-yljethyl}cyclohexyl)-2-
ethoxyacetamide
3-Oxo-N-(4-{2-[4-(3-
(\~’©¥E trifluoromethylphenyl)piperazin-1-
109 o q /O/\/N\) v o HA
Ay yllethyl}cyclohexyl)butanamide
trans/cis 70/30 ‘
" N-{4-[2-(6-Cyano-3,4-dihydro-1H-
110 it O“\/":@ isoquinolin-2-yl)ethyl]cyclohexyl}- | 215 1A
ST 3,3,3-trifluoropropanamide
2-Cyano-N-(4-{2-[4-(2,6-di-tert-
-y | butylpyrimidin-4-yl)piperazin-1- ‘
111 ..VNJE’X yPY yilelp , 145 IIA
NGt u(j yl]ethyl}cyclohexyl)acetamide
trans/cis 65/35
Q N-(4-{2-[4-(2,3-Difluorophenyl)-
112 B p\,@ U7 | piperazin-1-yljethyl}cyclohexyl)- | 140 A
2-ethoxyacetamide
Q 2-Cyano-N-(4-{2-{4-(2,3-
(N F . . .
113 w (O..»\,J r | diflucrophenyl)piperazin-1- 190 A
" yllethyl}cyclohexyl)acetamide
2-Cyano-N-(4-{2-[4-(2-cyano-3-
114 1 (O..«-Vu“ I~ | methylphenyl)piperazin-1- 221 A
: yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(2-Cyano-3-
y methylphenyl)piperazin-1-
115 | ¢ o ~~2 | Vieheny)pip 207 A
FM‘(O : " | yllethyl}cyclohexyl)-3,3,3-
trifluoropropanamide




138 Ex Structure Nane M P.

(C Synthetic Path 286 CN N N

4- Cyano- N- (4-{2-[4-(2- ethyl phenyl)pi perazin-1-
yHet hyl )cy?‘ép ut anam de 124 HA 287 CM', )umnri F
1- (4-{244- %’ﬁi’%}r %o(%henyl ) 1o PCT/IB2007/001673
pi perazin-1-yliethyl}cycl ohexylidene) propan-2-one, hydrochl ori de
226-8 |1 C| 288 CM ) 133--|--- NF 1-(4-{244-(2-Fl uor ophéhp! ) 1 Synthetic
pi per azi n} Exyl|i et Struatyel ohelxyl ) - prop one, hydroghl Q(EI de h
trans/cis;{80/20 233- 236 11 ¢ 289 Lo----"-)F CPA N Pat
1- (1, 3- Di hydrqi soi ndoI- z-yl) -2 cydno W {gqa =(b'8,7 guor onpt hyl phenyl) -
pi perazi nf 1-yl|] et hyl } cycl hexylldene et hanone, hydrochlorije 260
11C 290 c| L o o|d-, R 1rf -|betighydspranhisriend-y 1) - 2- (4 421445,
16 o~ 17 A
\iN,O yl)piperazin-1-
yllethyl}cyclohexyl)acetamide
2-Ethoxy-N-(4-{2-[4-(5,6,7,8-
y tetrahydronaphthalen-1- :
117 VO’% ydronap 91 lIA
V?LH,O yl)piperazin-1-yljethyl}-
cyclohexyl)acetamide
g N-(4-{2-[4-(3,5-
F Bistrifluoromethylphenyl)piperazi
118 Nehei viphenylpip 164 A
Fe S0 n-1-yl]ethyl}cyclohexyi)-2-
methoxyacetamide
N-(4-{2-[4-(2-Cyano-3-
J%l: trifluoromethylphenyl)piperazin-1- .
reve yilethylicyclohexyl)-2-
methoxyacetamide
2—Cyano-N-{4-[2-(4-pyridin-4-
(\NO ylpiperazin-1-
120 PN ) A
“\\)ano _ yl)ethyljcyclohexyl}acetamide
| trans/cis 65/35
N-(4-{2-[4-(2,6-Di-tert-
butylpyrimidin-4-yl)piperazin-1-
121 \,QFJX Wipy Y)Pip 104 | IA
\,Jn,O yllethyl}cyclohexyl)-2-
ethoxyacetamide
N-(4-{2-{4-(2,6-Di-tert-
¥ | butylpyrimidin-4-yl)piperazin-1-
122 VQESX ipy YOpip 130 |IA
ek «O yl]ethyl}cyclohexyl)-2-
methoxyacetamide
2-Ethoxy-N-(4-{2-[4-(2- 210
123 ~~J o0 | methoxyphenyl)piperazin-1- A
O yphenyl)pip | 214
N ylethyl}cyclohexyl)acetamide




trifluoronmethyl phenyl) pi perazin-1- yllethyllcycl ohexyHet hanone,
hydrochl ori de 60/40 m xture of isomers |[11C 291 rwO ify-N--)

O 1-Pyrrolidin-1-y1-2-(4-{2-[4-(3- trifluoronethyl phen erazin-1-
yl ] et hyl | é%?‘t??(éé?é‘?% dene) et hanone 87 %I C 292 be %’&28(17@01673

NI Xr..) 1 N N-Dimethyl-2-(4-{2-[4-(
tri f I uor pnet QyT phenyT ) pi perfazi n- I- yfT et hyl Jcycl ohexyl Mjpne Synthetic
acet am deE&6 || | C Stdeta@07/ 148208PCT/ 1 Ne@@7/ 001673 1B9 Structure
Name M P| (O)| Synthetic Path 293 F N, N-Dinethyl-2- (4} {;§101) (- Path
trifluorpmett yl ptrenyf pi pel Bt Y cyctohexyt)yacetam de —
trans/ci s 80/[20 11C 294(Da-=- E’J'%Mf AY i di n-1- ylL- 2- (4-{214- (3-
trifluoropn4 hyl\/lﬂﬂk)»pﬂ per aneﬂnoﬂyphﬁlnlyk)plpyra}zbyﬂ ohexy1§&t hapnbAe 131
1€ 295 yllethyl}cyclohexyl)acetamide
2-Methoxy-N-(4-{2-[4-(2- 195
N . . -
12 o PGNP N th henyl)piperazin-1- A
5 2 ,(O methoxyphenyl)pipe | 126
" yllethyl}cyclohexyl)acetamide
2-Cyano-N-(4-{2-[4-(2-
om (\NQ fluorophenyl)piperazin-1-
126 N ' 153 A
"\\iLKON yllethyl}cyclohexyl)acetamide ,
'| hydrochloride
2-Cyano-N-(4-{2-[4-(2-
O,Q fluorophenyl)-3,6-dihydro-2H-
| 127 NS F 156 A
NL:[ pyridin-1-yl]ethyl}cyclohexyl)-
acetamide trans/cis 90/10
0 2-Acetylamino-N-{4-[2-(4-
128 i1 N'OVO phenylpiperazin-1- 227 A
X yl)ethyl]cyclohexyl}acetamide
Q N-(4-{2-[4-(2-Chlorophenyl)-
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i 2-methoxyacetamide
2-Methoxy-N-(4-{2-[4-(5,6,7,8-
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yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(2-Chlorophenyl)-
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2-cyanoacetamide
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132 1 ,,O"NNJN o | piperazin-1-yl]ethyl}cyclohexyl)- 108 A
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"\\i@ .
yllethyl}cyclohexyl)acetamide




121 '1IC 306 a '' 2-(4-{2-[4-(2-Fluorophenyl)-
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AX e | phenyl)piperazin-1-
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160 mﬁjr‘é 5-trifluoromethylphenyl)piperazin- | . | A
N\irowv ylphenyl)pip . 184
1-yllethyl}cyclohexyl)acetamide
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164 . 219 A
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3-Diethylamino-N-(4-{2-[4-(3-
167 ANJN,O""\’"QNQ\E; trifluoromethylphenyI)piperazi.n-1- 77 A
N yllethyl}cyclohexyl)propanamide

trans/cis 85/15
3-Cyano-N-(4-{2-{4-(3-

w  ~ A | trifluoromethylphenyl)piperazin-1-
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‘/\i“'o yllethyl}cyclohexyl)propanamide ,
hydrochloride
[ N@ a3t
" Butylphenyl)piperazin-1-
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yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(5-Chloro-2-
171 #\/’OF,I:LC, fluorophenyl)piperazin-1- 200 A
N\\\/ﬁn,(o yllethyl}cyclohexyl)-2-
‘ cyanoacetamide
*Q\J 4-Cyano-N-(4-{2-[4-(2-fluoro-3- 158.

172 |, e! u’OVO + +7 | trifluoromethylphenyl)piperazin-1- 162 [IA
yllethyl}cyclohexyl)butanamide
2-Cyano-N-(4-{2-[4-(6-

173 Ve ﬁO’L trifluoromethylbenzo[b]thiophen- 216 A

w I L 3-yl)piperazin-1-
yllethyl}cyclohexyl)acetamide
2-Cyano-N-(4-{2-[4-(2-fluoro-5-

seadl iperazi 197 A

o NS F hylphenyl)piperazin-1-
174 w i HO trifluoromethylphenyl)piperazi

yllethyl}cyclohexyl)acetamide
2-Cyano-N-(4-{2-[4-(3-
o (\NQDH hydroxyphenyl)piperazin-1-
175 | ot )
”\\iuro yllethyl}cyclohexyl)acetamide ,
hydrochloride
N-(4-{2-[4-(5-Chloro-2-
(::3@\0, methoxyphenyl)piperazin-1-
"\\iu«O yllethyl}cyclohexyl)-2-
cyanoacetamide
N-(4-{2-[4-(2-tert-Butyl-6-
bS trifluoromethylpyrimidin-4-
177 SN | yl)piperazin-1- 188 A
yllethyl}cyclohexyl)-2-

A

180 A

cyanoacetamide trans/cis 85/15
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143 Ex Stnustjur e Nﬁ t6fluG@pnidtintiplenydpipeB2zth-1- | 181 IHA
yllethyl}cyclohexyl)acetamide
o N-(4-{2-[4-(5-Chloro-2-
methylphenyl)piperazin-1- 177-
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2P N,O yllethyl}cyclohexyl)-3,3,3- 178
’ trifluoropropanamide
o 2-Cyano-N-(4-{2-[4-(3,5-
S5 y (4-{2-[ _( | 181-
180 7 | dimethoxyphenyl)piperazin-1- 1A
WL ' . 183
yllethyl}cyclohexyl)acetamide -
: N-(4-{2-[4-(3-Chloro-5-
fluorophenyl)piperazin-1- 181-
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w1 yllethyl}cyclohexyl)-2- 183
. cyanoacetamide
o 2-Cyano-N-(4-{2-[4-(3-

182 | u,o,NO | methylsulfanylphenyl)piperazin- | 132 lIA
1-yl]ethyl}cyclohexyl)acetamide
2-Cyano-N-{4-[2-(4-naphthalen-

183 \»Q" 1-ylziperazifl-1[- | i 174 A

‘ w10
! yl)ethyljcyclohexyl}acetamide
N-(4-{2-[4-(3,5-
X | Bistrifluoromethylphenyl)piperazi
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v n,QN n-1-yllethyl}cyclohexyl)-4-
cyanobutanamide
N-(4-{2-[4-(3-Chloro-2-
g | fluorophenyl)piperazin-1-
185 VOQ Phenyhpip 183 A
w20 yllethyl}cyclohexyl)-2- |
cyanoacetamide
N-(4-{2-[4-(2-
Y o
186 ~+/ ¢ | Fluorophenyl)piperazin-1- 255 A
FEN\(\)OL:{O . .
° yllethyl}cyclohexyl)succinamide
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yfi et hyl } Ji]gfrl din-1- y@@arﬁg&%@bﬂ ﬂ&}'&?@&fﬂ 6r| de| 345 |1 11Ba331 .
H.o.o.o... \,CL(CM'@ 1-(4- {%il)étr(y?ﬂcf&ld)lﬁﬁ)@f}é’ucmnamlde ;
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yl)ethyl]cyclohexyl}propanamide
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195 RN 5-methylphenyl)piperazin-1- 178 A
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yl ] et hyl } pYQO7/48%81- y| ) propan- 2- one,..di hydr ochl or i dePSHB247(0p1633 4
-3 AL 2-Methanesul finyl - N-(4-{ 202 (3

tr| £l uor gET Nyt phenyepi per agi n- 1- yIi et hyl fcycl oheXygaggpam ‘%nﬂf@ﬁc

[TA WO 2@Q7/ 14829@&}&:&'&&820071001673 INefm&X Structure Nanme M %C)

Syntheti¢ Patlh 335 * 2- Cyanp- N-(4-{214-(3- (°C) Pat

L\SOpr Ogyl ph;llél ) p;\lp)ei‘ (;La/l 1+ N@%Z&?&%ﬁé;%?h&ilﬁfyi )abe. antde—153—HA—33
regil- --- anp - (3, 8-
di met hyl pheny| )p| per agJ - | metrokiphdryy)pipetezinpacet ami de 119 | 1A

fé

197 S 163 A
| «O yllethyl}cyclohexyl)-2-
cyanoacetamide
2-Cyano-N-(4-{2-[4-(5-methoxy-
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1-{442-(4- &’ﬁs: F/h 2@ yl pi per azi nl-ypet lpg i pi peridin-1- yF?T/FBoZpOgﬁqOEB
one, di hydrochloride 270 I11B 339 iN peo,N...)F
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2- Cyano- N éﬁ Z‘\Lgl;(g@ “f'rubr OQF’E"’WJF%H% ef.hyl phenyl 1§§ 6- | A
di hydr o- 2H pyr|i di n-"1- yfieth exy cetam de 171 HA 343
2- C,yan(i)- N 1(4 {2I 1[4 (|3- ht rif I myanabmtlayamlde‘ anyI phenyl ) pi pe
razin-1- et-iyHt-ey-et-ehexyh) °ceL i
yH Y+ €y Qyi/ P _(ac_{m_@_ 1.
206 NPON'S A tnfluoromethox henyl)piperazin- A
Ve yphenyl)pip AN g
1-yl]ethyl}cyclohexyl)butanamide
. 4-Cyano-N-(4-{2-[4-(2-fluoro-5-
207 Noant trifluoromethylphenyl)piperazin-1- B8 A
A O _ 139
yllethyl}cyclohexyl)butanamide
2-Cyano-N-(4-{2-[4-(2-cyano-3- 187
N F . . h
208 ‘.»\,NJJ:EL fluorophenyl-piperazin-1- IIA
L O PrenYIPIP _ 189
" yllethyl}cyclohexyl)acetamide
4-Cyano-N-(4-{2-[4-(5,6,7,8-
tetrahydronaphthalen-1-

209 |, e Tyeronap | 148 lIA

\/\i,fg yl)piperazin-1-
yllethyl}cyclohexyl)butanamide
4-Cyano-N-(4-{2-[4-(2,3-

210 |, 3 ro\,gg}“ dichlorophenyl)piperazin-1- 192 ItA
yllethyl}cyclohexyl)butanamide
2-Cyano-N-(4-{2-[4-(5,6,7,8-

m@@ tetrahydronaphthalen-2- ‘

211 S ) ) 200 [ HA

"\\iuro yl)piperazin-1-
yllethyl}cyclohexyl)acetamide
- 2-Cyano-N-{4-[2-(4-indan-5-

212 |, pVO ylpiperazin-1- 210 lIA
yl)ethyl]cyclohexyl}acetamide
N-(4-{2-[4-(3,5-

. . | Bistrifluoromethylphenyl)piperazi | 158-
213 Ngﬁ\f; ylphenyl)pip A
A u,(j n-1-yllethyl}cyclohexyl)-3- 159
cyanopropanamide
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Synthetic Path 344 OH16, CH CN 1-(4-{244-(3,5-

Di net hyl phen
di hydr ochI%?

;

i

8 111B 345 CN ..

erazin-1- yljethyl}piperidin-21-yl)pr
.Oilzbo ji,,iy -N 144

(O

opan-2- one
gég@g@gwomm

Met hoxyphenyQpi perazin-1- yfiethyl}pi p3eri di n- 1- yepr opan- 2- one,

di hydrochtorige 265 TTTB 34p CTH CH ™ _ _ M.P. | Synthetic
2- (4-{2118x2- Dxopswepstudeni pef i di n4-yl i eNdye} pi perazi ny1-
yl )benzomi tri] e, di hydrochl pride 290 I11B 347 G Na H/ rNC) farPall)
1- (4-{ 214-3=Propytphenyt)=rwi T fs e LT peT T i = 1=
yl ) propan- 2- ohe, di hydrochl o?idgghgg%w{z (2Hbro-3=
- (\NQ*; trifluoromethylphenyl)piperazin-1-
214 o NS F ) 153 A
N//\)L“«O yllethyl}cyclohexyl)propanamide
trans/cis 95/5
N-(4-{2f[4—(3fChIoro-2- ,
(\NQC, methoxyphenyl)piperazin-1-
215 NP - 122 A
w0 ylethyl}cyclohexyl)-2-
cyanoacetamide
e N-(4-{2-[4-(3-Benzylphenyl)-
216 w i N«OWN\J A piperazin-1-ylJethyl}cyclohexyl)- | 168 A
¥ 2-cyanoacetamide
[3-(4-{2-[4-(2-
1~ | Cyanoacetylamino)cyclohexylleth
217 | . Weaas y_ _ty Jeyclahexyl C 170 A
A0 yl}piperazin-1-yl)phenyljcarbamic
acid ethyl ester |
2-Cyano-N-(4-{2-[4-(3-

218 | $! ro\,»o/Qf : trifluoromethylphenyl)piperidin-1- | 129 A
yllethyl}cyclohexyl)acetamide
2-Cyano-N-(4-{2-[4-(2,3-

219 |, pVOQ\ dimethylphenyl)piperazin-1- 166 lIA

" yllethyl}cyclohexyl)acetamide
Q | 2-Cyano-N-{4-[2-(4-o0-
220 | o N,O\,NQN tolylpiperazin-1- 1560 A
n yl)ethyl]cyclohexyl}acetamide
0 2-Cyano-N-(4-{2-[4-(2,5-
221 Oj@ di yth :1 . |)[ '( in-1 7 A
PN imetho enyl)piperazin-1- .
DO xyphenyhpiperazi 173
) yllethyl}cyclohexyl)acetamide '
4-Oxopentanoic acid (4-{2-[4-
- A, | asbis- 2|
TJ,,JONV " | trifluoromethylphenyl)piperazin-1- | 174
yI]ethyl}_cyc!ohexyI)amide




I11B 348 rF O,

rmb, r

La-N . )

1- (4-{244-(3-Trifl uoromet hoxyphenyl) pi perazi n- 1-

yfi et hyl } pi i din-1-yl)propan-2- one, dihydrochloride
CH OHi s NIW&,? f\‘f@f’i@g 4-{214- (2- Et hyl phepy1) - peTmbl AR
pi perazin-1-yliethyl}piperidin-1- yl)propan-2-one, dihydrochloride
291 111B 850 GNto----- N , M.P. Synthetic
1-{442- (41 Exi nol i rSteucjlingi perfazi n1- yHet INAMei peri di n- 1t yl g‘fr opan-2-
one, dihydrochl oride 295 I11|B 351 ~ ,-,,,-0,5- -,Ai.)bko(frk Path
2- Cyano- Nr(Z={[214=-(3- met haneggih laREE - iR 3Zi N
-1-yli et hyl }cycl ohexyl %@@%Faerf?é %gaHA 352()4%agt(_ocNCF N CC
4- (4-{2440223r)i wggjaﬁef hyl"pHefiyarpmietwirhenyhiperazin-1- | 128 HA
yl | et hyl } pi per{i‘di -yl ) but a%]%ihyﬁ@?cloﬁjé)&ﬁgﬂtgﬁgkﬂé def 111B
2-(4-Fluorophenoxy)-N-(4-{2-[4-
e | (3-trifluoromethylphenyl)-
224 Jrow@Of (. _ Yipheny) 119 |1A
T piperazin-1-yllethyl}cyclohexyl)-
acetamide
2-Cyano-N-(4-{2-[4-(2-
o N trifluoromethylphenyl)piperazin-1-
225 | . VQJ? Viphenylpip , 278 |lA
"\)LNJO " | yllethyl}cyclohexyl)acetamide ,
hydrochloride
8 2-Cyano-N-(4-{2-[4-(2,5-
(\N):)\F . . .
226 i vi difluorophenyl)piperazin-1- 198 A
! yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(2-Chloro-5-
c,:©\ methylphenyl)piperazin-1-
227 | o D Yihenylpip 174 IIA
O yllethylicyclohexyl)-2-
cyanoacetamide
" 2-Cyano-N-(4-{(2-[4-(2,5-
228 Om di h): h ( |§ '[ ( in-1 182 A
0 et ichlorophenyl)piperazin-1-
w0 PRENYOPIP _ 184
yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(3-Chlorophenyl)-
229 o '( { '[ 1( lleth |}p | :) - 177 LA
“_ A ,N.OV piperazin-1-yllethyl}cyclohexyl)- 173
4-cyanobutanamide
4-Cyano-N-(4-{2-[4-(2-methyl-3- .
230 |, X pv@"@‘f“ trifluoromethylphenyl)piperazin-1- | 162 A
yllethyl}cyclohexyl)butanamide
4-Oxopentanoic acid (4-{2-[4-(2-
e | fluoro-3-trifluoromethyl-
231 Neaa: omety 178 A
j(\iu(j phenyl)piperazin-1-
yllethyl}cyclohexyl)amide
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Synthetic Path 353 CIH CH-Nrcs N...
1-{4-[2- (4-1 ndan- 4-yl pi perazi n-1- yHet hyl] pi peridin-1-

.) )OLA

botfs

(O

an- 2-

yllethyl}cyclohexyl)acetamide

one, di hyd¥@2Hra#i2éfe 2905 |11B 354 2- ano N (4-{2-[4- 2007/001673
di f | uor onet hyl phenyl )p| per azin-1- vyl ] yI }cycl ohexyl )acet am de 185
HA 355 =Cyano= NA(A4={214-(p-Ftooro=3=—triftooromethyt %g’lyl_ %/ hetic
di hydr o- Zikpyfi di Bidiotuyd | et hyl } cycl ohepgyinkbut anam de
4- Cyano- N (4-{214-(3-fl uorot 2- rret hyI phenyl )p| per a2| n- 1°C) Path
yf i et hy| }U]lcl '\hnvyl ) but-anan 159 i+
4- Cyano- N (4-{ 2- [ 4- (3, 4-Fdi ?E%Mab‘ 0 {%‘? E%?é&ﬁ{* 1-
yllethyl }iogel Dhe§yl ) but, setyﬂp%ény|b¢}pé’r’é§|n -1- 168 A
\\)L’(O _ yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(2-
. Chlorophenyl)piperazin-1-
233 | VOQ Phenylplp 142 lIA
s~ yllethyl}cyclohexyl)-4-
cyanobutanamide
4-Cyano-N-{4-[2-(4-m-
; (\N’Q . .

234 |, ! ro.n\,u tolylpiperazin-1- 150 A
yl)ethyl]cyclohexyl}butanamide
3,3,3-Trifluoro-N-{4-[2-(4-m-

A o
235 ’Fbi O"VN\) ‘tolylpiperazin-1- 170 A
TeE yl)ethyllcyclohexyl}propanamide
Q 4-Cyano-N-(4-{2-[4-(2-
236 w N«O\/O 5. | methylsulfanylphenyl)piperazin- | 130 A
: 1-yllethyl}cyclohexyl)butanamide
% 2-Cyano-N-{4-[2-(4-quinolin-8-
N . .
237 o it w1yl -1-yl)ethyl}- 225 A
L «O ylpiperazin-1-yl)ethyl]
N cyclohexyl}acetamide
o 4-Cyano-N-(4-{2-[4-(3-
238 |, rO\,Q * | methylsulfanylphenyl)piperazin- | 127 lIA
1-yllethyl}cyclohexyl)butanamide
% 2-Cyano-N-{4-[2-(4-quinolin-5- v
N . .
239 RN NN Ipiperazin-1- 220 A
A0 yPP |
" yl)ethyl]cyclohexyl}acetamide
2-Cyano-N-(4-{2-[4-(3-
L2 | methanesulfonylaminophenyi)pi
240 NS . y PhenylPiP 1 194 IIA
\i,ro erazin-1-yllethyl}cyclohexyl)-
acetamide
¢ | 2-Cyano-N-(4-{2-[4-(4-fluoro-
241 O"O henyl)piperazin-1 209 lIA
w ik ::’O\/ phenyl)pip




Lc ,O N...-airCr 4-Cyano-N-(4-{244-(4-fluoro-3-

met hyl phenyl ) pi perazi n-1- yliethyl}cycl ohexyl butanam de 160 HA 359
N-(4-{2-[4-(45 -2- fluorophenyl) pi perazin-1-
yflet hy|‘}0>y&cq 20(1?73)@#@ 2- cyanoacet ami dejs; 360 F N..)t  CTIB2007/001673
N-(4-{214-(4-Chloro-3- trifluoronethyl phenyfl pi perazin-1-
yl I et hyl }¢ycl ghexyl )-2- cyanjpacet anide 187 Il A 361 --|| M.P. | Synthetic
2- Cyano- Ny E#- {|2- [ 4Stgucture Name .
fl uorophenyl) -(3, 6- di hydr o- 2Hpyri di n-1-yl ] et hyl I cycl oh axilc)")- dcef’ﬁm de
202 HA WD 20077 148208PCT] ] 2@@5{599_1\5{113[21(4%_& Struct ire Namg M P.
(© Synthetic |Path 362(N,@./ N-(4-{214-(4-Ch | oropheny|)-3,6-|d ihyd
ro-21-i - py2fa iN\\n\-il’;Oyivi‘ét hy! | telylniRaiazigity- 2- cyanoacet pAdle 220A1 1 A
: yl)ethyl]lcyclohexyl}acetamide
2-Cyano-N-(4-{2-[4-(2-
243 w i ,(O\/O o | ethoxyphenyl)piperazin-1- 138 A
! yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(2-tert-Buty!-6-
trifluoromethylpyrimidin-4-
o l)piperazin-1-
244 o | YR 151 |lIA
) /\)Lu’o ylJethyl}cyclohexyl)-3- |
cyanopropanamide trans/cis
80/20
Q 2-Cyano-N-(4-{2-[4-(2-
245 w Nlo\/'(\) O phenoxyphenyl)piperazin-1- 169 | A
" yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(3-Chloro-2-
A, | cyanophenyl)piperazin-1- 232-
246 VQJ:..PL yanopheny)pip A
"\\i@ " | yllethyl}cyclohexyl)-2- 233
cyanoacetamide
2-Cyano-N-(4-{2-[4-(2-
247 QKE ethylphenyl)piperazin-1 M2 A
w107 Yiphenyupip _ 143
" yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(5-Chloro-2-
methylphenyl)piperazin-1- 1562-
048 a MQNIL ylphenyl)pip A
"Wro yllethyl}cyclohexyl)-4- 153 -
cyanobutanamide
Jﬁl 4-Cyano-N-(4-{2-[4-(3,5-
249 S dimethylphenyl)piperazin-1- 169 A
" yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(3-Ethylphenyl)-
(‘N’Q\/ - .
250 %i O S piperazin-1-yllethyl}cyclohexyl)- | 154 A
T 3,3,3-trifluoropropanamide




363 * 4-Cyano-N-(4-{244-(3- trifluoronethyl sul fanyl phenyl) pi pe
razin-1- yllethyl}cycl ohexyl)butanam de 150 |1 A 364

4- Cyano- N- 4-Q{92-- 4- (3- difluoronethyl phenyl) pi perazin-1-

yl i et hyl } CYRPOREEHS) but anani de 155 114 365 ¢, o p N { 4RST/EBROBLRLS 1
, 3Jd i 0x0l-5- yl piperazin-typethyl] cyé ohexyly 4-cyanobut anam de 189
|1 A 366 [4=-Cypno-N(4-{Z214-{2-Ttuoro-3- M.P. [ Synthetic
trifluoromgt hyl phgriygtareper azi n- 1- yl i eNdnie} cycl ohexyl ) but anam'de 95
| A 367 R|...ilir- 4-Cyano- N (4-{214-(4-fluoro-3- nethyl(pBenyhpPpbt az

1. i d vl ) crrol alboseardl N bt o o o [T | Il P 1B oad
[1, 1 )yT'I. : LHWJ Lzb&;mr\lé;él\-i‘(l 43@%§5‘¥'§4|ﬁ2{¢é€3&r6;;;hen;/; )Dpij;:lr gzi[ -‘n- 1
yl Tethyl ) opal or/fﬁw.«b@anam deylbbényl)piperasia-1- c)a¢j43. .. |lA

: " yllethyl}cyclohexyl)propanamide
1-(4-{2-[4-(5-Methoxy-2-

w ‘/\Nj@\o, methylphenyl)piperazin-1-
2 ~ yllethyl}piperidin-1-yl)propan-2-
one
4-Cyano-N-(4-(2-[4-(6-

m* trifluoromethylbenzo[b]thiophen-

"\/JVOM 3-yl)piperazin-1-

| yllethyl}cyclohexyl)butanamide

¢ | 4-Cyano-N-(4-{2-[4-(3,5-

254 Q"ﬁl * | difluorophenyl)piperazin-1- 165 A

yllethyl}cyclohexyl)butanamide '

2-Cyano-N-(4-{2-[4-(2,4-

255 X MO»\,O/QA diethylphenyl)piperazin-1- 183 A
" yllethyl}cyclohexyl)acetamide

3,3,3-Trifluoro-N-(4-{2-[4-(2-

252 283 B

253 169 1A

¢ | fluoro-3-trifluoromethylphenyl)-
256 | . AT yipheny) 198 A
AL piperazin-1-yljethyl}cyclohexyl)-

propanamide
N-(4-{2-[4-(5-Chloro-2-
T | methylphenyl)piperazin-1- 133-
257 Nean ylphenyl)pip A
A0 yllethyljcyclohexyl)-3- 134
cyanopropanamide
N-(4-{2-[4-(3-Chloro-2- |
thylphenyl)piperazin-1- 180-
o8 | NQK}Q methylphenyl)pip A
\/J*.(O yllethyl}cyclohexyl)-4- 183

cyanobutanamide




N.LI.C1l N (4-{214-(3-Chloro-4- methylp henyl)p iperazi n-1-
yl I et hyl }cycl ohexyl)-2- cyanoacetam de 220 Il A 370 .., 1---
2- Cyano- N- (45 b@- cyanophenyl) pi perazin-1-

yfl et hyl }cé@ﬂoﬁﬁ?%&awt am de 228 |1 A 1340 PCT/IB2007/001673
2007/ 148208PCT/ 1132007/ 001673 148 Ex Structure Nane M P. (Q

Synthetic|Path 371 run. ,.-,| 4-Cyano-N(4-{244-(2,5- M.P. | Synthetic
di chl or ophE¥yl|) pi pairustine- 1- lyl ] et hyl } cy¥@®®exyl ) but anpmi d(?) 179 HA\h372
Cycl opent } 3- erfecarboxylic aclid (4-{2-[4-(2- ( a
met hoxyphenyT)[pi per azi n- I- Y[l A; 1y A-e3 ChhesyT) am del 202 HA[373 COIQ
2- Cycl opent - 2-lenyl - N- (4-{R214- (3- 'trifl uoronethyl pheny %gl per azi n-1-
yl lethyl } £ycl ahexypacet q fiumrophenyBpipemzin-1- | | 8- A
L™ | yilethylieyclohexyl)-4- 159
cyanobutanamid\ee
N | N.(4-{z-[4-(z-nu;‘¢m-3-.
NJ;l:F trifluoromethylphenyl)piperazin-1-
260 T iphenyljpip 142 A
PP yllethyl}cyclohexyl)-2-
methoxyacetamide
4-Cyano-N-(4-{2-[4-(3,5-
dichlorophenyl)piperazin-1-
261 OA:EL ° phenylpip ) 179 A
AT 2 | vilethyllcyclohexyl)butanamide
trans/cis 98/2
% 4-Cyano-N-{4-[2-(4-quinolin-8-
AT i in-1- 0 HA
262 L0 ylpiperazin-1 18
" yl)ethylJcyclohexyl}butanamide
1-(4-{2-[4-(2,3-Dimethylphenyl)-
hei 3,6-dihydro-2H-pyridin-1-
263 ) 310 B
O yllethyl}piperidin-1-yl)propan-2-
one
o 1-{4-[2-(4-Benzothiazol-5-
P
264 O™ | yipiperazin-1-yhethyl]piperidin-1- | 110 B
2T |
yl}propan-2-one
0* 4,4 4-Trifluoro-N-(4-{2-[4-(3- §
265 51/\’& QNO' " | trifluoromethylphenyl)piperazin-1- | 152 -{ lIA
i yllethyl}cyclohexyl)butanamide
’Q 3-Cyano-N-(4-{2-[4-(2-
266 ~ AT | fluorophenyl)piperazin-1- 164 A
PR e |
) yllethyl}cyclohexyl)propanamide
\*Q 2-Cyano-N-(4-{2-[4-(2,6-
(N . . .
267 A, 'OA, J dimethylphenyl)piperazin-1 143 A
H yllethyl}cyclohexyl)acetamide




4- Cyano- N- (4-{244-(3,4,5- trifluorophenyl)piperazin-1-
yliethyl}cycl ohexypbut anam de 156 11 A 375 Nt1/4--iLwO N

N- (442f 4- Acet henyl) - pi perazin-1-yl]ethylcycl ohex
cyanobut aﬁ’%& ‘}Jlé%‘% HA 376 2- Cyano- N-(4-{214-( 2- Bésatimonsrs
cyanophenyl )p| perazin-1- yll ethyl }cycllohexypacet am de 190 HA 377 tr -
C 4-Cyan¢-N(B-{244-(2- nh™ pyanop enyl)pl perazi n-1- M.P. | Synthetic
yfl et hyl } &cl ohex8irydiuteananm de 160 |1 Nahi@ Cycl openg - 3- enecar boxyl i|c
aci d (4-{244-(3-ethyl phenyl ) pi perazin- 1-yi]ethyl}cygl dHekyl) e
185 11 A 379 3poC—EyctopentFIwn X cid
{4 [2 (4{mto] yl pi peraz@l-ml-z‘)%ﬁﬁ r‘ﬂ{?{; oﬁexyl ) 200| HA 380|rm .rTH
"N) ¢res)| Cy kﬁpﬁ@( -1- enlwttwm»(@thylphelwlmlperazin- 180 A
{4-[2-(41mtof erazin- 1'1-¥/|]gt% IE'élyc\o%xyl Q/m.heam de 188
3-Cyano-N-(4-{2-{4-(3-
Q.. | methylsulfanylphenyl)piperazin-
269 NSh y Viphenyhpip 08 lIA
P ve, 1-yljethyl}cyclohexyl)- '
propanamide
o 2-Cyano-N-(4-{2-[4-(3-
270‘ . ON@ B mgthoxymethylphenyl)piperazin- 117 A

) 1-yllethyl}cyclohexyl)acetamide

2-Cyano-N-(4-{2-{4-(3-
271 N\J‘u O C propylphenyl)piperazin-1- 132 1A
yllethyl}cyclohexyl)acetamide
o | 2-Cyano-N-(4-{2-{4-(3,4-
272 Q"ﬁm dichlorophenyl)piperazin-1 216 A
A L o phenyi)pip .

! yllethyl}cyclohexyl)acetamide
2-Cyano-N-[4-(2-{4-[3-(1-
hydroxyethyl)phenyl]piperazin-1- -

273 NS yaroxyethyljphenyllpip . 160 [IA
MO wassz | Y[}ethyl)cyclohexyllacetamide
trans/cis 80/20
2-Cyano-N-(4-{2-[4-(4-
274 N.OQJT trifluoromethylphenyl)piperazin-1- | 240 A
w1 .
" yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(4-
i “ | Chlorophenyl)piperazin-1-
275 |, ~~AD PhenyDplp 247 . |NA
w20 ylethylicyclohexyl)-2-
cyanoacetamide
N-{4-[2-(4-Biphenyl-3-yl-
276 “ ONO% piperazin-1-yl)ethyljcyclohexyl}- | 157 A
y 2-cyanoacetamide
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Synthetic Path 381 N.,*0 N (4-{214-(3-Chl oro-4-

(O

nmet hyl phen (%E’dof? 3% n 1- yflethyl}cycl ohexyl)-4- cyano 68
HA 382 (- /is no- N- (4-{214-(2- r'ga,thoxyphenyl ) pi pggg@}ﬁmﬂ%ﬁ
yl l et hyl } cycl ohexyl )but anam de 147 HA 383
2- Cyano- N{(4-{pP14-(2-nmethyl-pb- trifluoronethyl phenyl) pi pPazi|rEyhthetic
yfiethyl } ¢¥xl ohexyptieetueer ni de 192 11 A J¢ame"-CifF 9r loae PJ. ]::
41111reN2|Cycl ppent - 1- enecar poxyl i c acid (°C) ath
(261;3{ a‘:‘égfz, 17rlr of "o gy F2 VARG IN( A2l d-RIdPgI3E CY T onexyT) — ani de
5 - i."0-- .
277 | 4 O»\»u" F* | trifluoromethylphenyl)piperazin-1- | 181 A
i yllethyl}cyclohexyl)acetamide
3-Cyano-N-(4-{2-[4-(5-fluoro-2-
278 3 ON»Q " | methylphenyl)piperazin-1- 146 A
v yllethyl}cyclohexyl)propanamide
4-Cyano-N-(4-{2-[4-(5-fluoro-2-
279 |, WU " | methylphenyl)piperazin-1- 155 A
yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(3-
NQB Bromophenyl)piperazin-1-
280 oA phenylpip 168 | IIA
"\\’ﬁ‘u’o yllethyl}cyclohexyl)-2-
cyanoacetamide
2-Cyano-N-[4-(2-{4{3-(1,1-
£l< difluoroethyl)phenyl]piperazin-1-
281 A yjphenyllpip ] 150 A
XS e | vilethylieyclohexyl]acetamide
trans/cis 90/10
2-Cyano-2,2-dimethyl-N-(4-{2-[4-
(\N/@*; (3-trifluoromethylphenyl)-
"\ylg piperazin-1-yllethyl}cyclohexyl)-
acetamide
,/YQF 4-Cyano-N-(4-{2-[4-(4-
283 |, X row fluorophenyl)piperazin-1- 154 A
' yllethyl}cyclohexyl)butanamide
o 3,3,3-Trifluoro-N-(4-{2-[4-(4-
284 TR O.»VO fluorophenyl)piperazin-1- 200 A
TR yllethyl}cyclohexyl)propanamide
2-Cyano-N-(4-{2-[4-(4- 4
o 2T
285 g Oww ethylphenyl)piperazin-1- 210 HA
y yllethyl}cyclohexyl)acetamide




N-(4-{214-(2,4- Difluorophenyl)piperazin-1-

yl I et hyl }cycl ohexyl)-2-(4- fluorophenoxy)acetam de 162 11A 386 gF
vy s, UL N 4-%/2- 4-(2,4- Difluorophenyl)piperazin-1-

yl ] et hyl } Y2 éﬁ@%?s) -3,3,3- trifluor oElJ{ opanani de 184 | PAVEBIOTOR16F R Ar )
cura,..) , 2-Cyclopent-3-enyl-N(4-{2 2?-(2- f | uor ophenyl pi perazi n- 1-

yl i et hyl ycyctphexyl )acetam de 188 HA 388 M.P. | Synthetic
4- Cyano- NEk4- { 244strdetoret hy1r 5- trifl uiNamet hyl phenyl ) pi perazin-1-
yl i ethyl Jcyclohexyl )butyranj de 153 I I'A 389 Oa. *Ui (°C) Path.
N- (4- { 244—2=Ehtoro—4—fttuorpy et P prperazim=1-
yfi et hyl Jcycljohexyl ) - 2- g%an%gggﬁgr’r\]y SECTCARY
2007/ 1482086CT/ 1132 J0167&h¢bhefy)pHierazinid-e Name MIP4 (C] HA
Syntheti ¢ Pat h 390y .
yllethyl}cyclohexyl)butanamide
1-(4-{2-[4-(2-Fluorophenyl)-
. iperazin-1-yllethyl}cyclo-
287 $ QQ PP isthylloy 226-8 | IiC
2O hexylidene)propan-2-one,
hydrochloride
1-(4-{2-[4-(2-Fluorophenyl)-
iperazin-1-yllethylicyclohexyl) | o
ol iperazin-1-yl]ethyl}cyclohexyl)-
e | VQQ pip yllethyl}cy: Ll PYSS PP
2O propan-2-one, hydrochloride
trans/cis 80/20
1-(1,3-Dihydroisoindol-2-yl)-2-(4-
Q. {2-[4-(3-trifluoromethylphenyl)- ‘
289 | o~ ¥ | piperazin-1-yllethyljcyclo- 260 | IIC
¢’ hexylidene)ethanone,
hydrochloride
1-(1,3-Dihydroisoindol-2-yl)-2-(4-
{2-14-(3-
o ~~Ae | trifluoromethylphenyl)piperazin-1-
200 ijN,Q’O\: ylphenyl)pip ic
2% yllethyl}cyclohexyl)ethanone,
hydrochloride 60/40 mixture of
isomers
1-Pyrrolidin-1-yl-2-(4-{2-[4-(3-
A~ | trifluoromethylphenyl)piperazin-1-
291 WQO* iphenyhpip 87 Ic
oy yllethyl}cyclohexylidene)
ethanone
N,N-Dimethyl-2-(4-{2-[4-(3-
(\NQ\F; trifluoromethylphenyl)piperazin-1-
292 w"\) g ) 66 lc
) yllethyl}cyclohexylidene)
acetamide




a Wk, -.)iir
henyl pi perazin-1- yfiethyl}cycl ohexyl)-4-
¢4 (5- met hoxy2- net hyl phenyl ) pi per azi
| 3392 4- Cyano- N
di met hoxyphenyopl perazin-1- yfiethyl}cycl ohexyl)butanan de 147 HA 393

, - 4-Cyano
yfiethyl}cyc

WA

but anam de 170 |

N-(4-{244-(2-Ch |l oro-4-fluoro-5- nethylp
cyanobut anam de 158 HA 391

?91-1@9 V1% 5.

a -N N (4
yflethyl}¢

Cycl ohex- 1-en

- (3-Chl oro- 2-
hexy$tyuaturecyan
gcar boxyl i ¢ aci

cyanophenyl ) pi per azi n- 1-
obut anani déNarse® | | A 394
d (4-{2-[4-(3-fluoropheny

M.P.

pi per azi n-
4- Cyano- M
yliethyl}e¢

N-(4-{2-[4¢
phenoxyacet am

244- (3- fl
hexyl)b

-y [ethylfcycl OheXN'I\.aBW&hW@(A ApE5 . -
phenyl ) pi per azi n- 1-
i |deflugromethyipremglpigerazin-1n

RiijeBfyijReéiBReky¥tdiahind I cy

trans/cis 80/20

cl ohexyl

1-Pyrrolidin-1-yl-2-(4-{2-[4-(3-
trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)ethanone

131

N-Methyl-2-(4-{2-[4-(3-
trifluoromethylphenyl)piperazin-1- |
yllethyl}cyclohexyl)acetamide |
cis/trans 50/50

196

N-(2-Methoxyethyl)-2-(4-{2-[4-(3-
trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide

N-(2-Methoxyethyl)-2-(4-{2-[4-(3-
trifluoromethylphenyl)piperazin-1-
yilethyl}cyclohexylidene)
acetamide

N-(2-Methoxyethyl)2-(4-2-[4-(3-
trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide,
hydrochloride

143

2-(4-{2-[4-(2-
Fluorophenyl)piperazin-1-
yllethyl}cyclohexylidene)-N-
methylacetamide

135

2-(4-{2-{4-(2-Fluorophenyl)-
piperazin-1-yllethyl}cyclohexyl)-

N-methylacetamide

165-

166




150 I 1A

397

N-(4-{2-[4-(3-Fluorophenyl) -
pi perazin-1-yl]ethyl}cycl ohexyl)- succi nam de 255 |

| A 398 .

N-(4-{2-[4-(3-Fl uorophenyl)- piperazin-1l-yl]ethyl}cycl ohexyl)-
succi nam a@wwszm WO 2007/ 148208PGT/ | 132007/ 0016731’%?{!!;/@2’001673
Structure Nane MP. (C Synthetic Path 399 "1--Jc
2- Cyano- \F(4-11244- (3, 5- M.P. | Synthetic
di met hyl pEgny|l ) - 3S®@uctufey dr o- 2Hpyr i di n-Naméi et hyl } cyc| ohexyl ) - '
acetam de 182 11 A 400 1--,,-CL, giro}. (G Path
Cycl opent=%t=enecarboxytitT AT AR b hERGTopteny )=
pi perazi p-1-yliethyl}cyc ohexy} ;fg,k de”EB’thW 401 r
4- Cyano- N- (4-/(214- (2, 4~v<h | piperapinetry| ) pi per azi n-1- | 109- e
] : , :
yl]ethyl}&9tl it aham de 187 Libhexidene)-1- 110
pyrrolidin-1-ylethanone .
Q 2-(4-{2-[4-(2-Fluorophenyl)-
302 ' wvg ¢ piperazin-1-yllethyl}cyclohexyl)- | 92-93 [[e
a 1-pyrrolidin-1-ylethanone
2-(4-{2-[4-(2-Fluorophenyl)-
. iperazin-1-yllethyl}cyclo-
303 oY |ep , Vllethyloy 125  |liC
e | hexylidene)-N-(2,2,2-
trifluoroethyl)acetamide
2-(4-{2-[4-(2-
. Fluorophenyl)piperazin-1-
304 wVOQ Phenypip 158-9 | IIC
By yllethyl}cyclohexyl)-N-(2,2,2-
trifluoroethyl)acetamide
2-(4-{2-[4-(2-
(\NQ Fluorophenyl)piperazin-1- 120-
~~y yllethyl}cyclohexylidene)-N- 121
propylacetamide
Q 2-(4-{2-[4-(2-Fluorophenyl)-
306 w..‘-\/n@' + | piperazin-1-yl]ethyl}cyclohexyl)- | 150 o3
# N-propylacetamide
N-Cyanomethyl-2-(4-{2-[4-(2-
. fluorophenyl)piperazin-1- 140-
307 WOQ lorophenyljpip _ lic
= o yllethyl}cyclohexylidene) 142 :
acetamide
N-Cyanomethyl-2-(4-{2-[4-(2-
y fluorophenyl)piperazin-1- 164-
308 wNOQ phenyljpip _ liC
N yllethyl}cyclohexyl)acetamide 1167

.| trans/cis 90/10




NCI . 1... 144421443,5-Di -tettbutyl phenyl) pi perazin-1-
yl 1 et hyl | pi peridin-1-yl)propan-2- one 308 111B 403 C.cf-F --..),
e----1 3- {214(24 di f1 uor ophenyf | pi perazi ns 1-
yl ] et hyll 055 [P o%g;({?gpr opanamni de 165 I1A;404 ....-.A0.O-- KﬁTﬂBZOOWOI(m
N-(4-(244-(2-Chloro-5- trifluoronethyl p enyl )p| perazin-1-
yliethyl}¢ycl ohexyl)-4- cyanpbutanam de 168 I'TA 405 ,{, IM.P.. .| "Synthetic
4- Cyano- N{ Ex- (|244-%tauctetchoxyb-tri f | uor dNarodyl phenyl )p peg zin-
1-yl]ethyl}cycl ohexyl)butanam de 136 Il A 406 |. ... ) .(1(?)) Path
4- Cyano- Nf(4=(1244-(3,5- (4- B - - ‘
di met hyl phenyl)) - 3, 6- di hydr o- REoyT I-SroPhEnyPZ ﬁ%[}“csm ohexyl)
but anani de 166 |1 & 407~ | ndflweromethyipiwoyl)pipetazing 1{ 4 é@ﬁn m
(214- (3-f dphehyd Tl per azj n- 1- v fi . yl i de ,
(TR V0 2ho7) eas0mpar) Broo sy pefhBY-HhanbRs
dihydrochloride
o 1-{4-[2-(4-p-Tolylpiperazin-1-
310 | $ yl)ethyl]piperidin-1-yl}propan-2- 92 B
ST -
one :
o 1-(4-{2-[4-(3,5-Dichlorophenyl)-
311 QQ piperazin-1-ylethyl}piperidin-1- | 126 B
ST
" yl)propan-2-one
~~ | 4-Cyano-N-(4-{2-[4-(3-
312 | A propylphenyl)piperazin-1- 142 A
yllethyl}cyclohexyl)butanamide
Q 2-Cyano-N-(4-{2-[4-(3-fluoro-2-
313 |« L O methylphenyl)piperazin-1- 174 IIA
yllethyl}cyclohexyl)acetamide
Q\g 4-Cyano-N-[4-(2-{4-[3-(1,1-
314 | 4 HL)”‘\’O % | difluorosthyl)phenyllpiperazin-1- | 179 | A
yl}ethyl)cyclohexyl]butanamide
s N-{4-[2-(4-Benzo[1,3]dioxol-5-
315 NPUN'S Al ylpiperazin-1-yl)ethyljcyclohexyl}- | 226 A
g I(O
2-cyanoacetamide
2-Cyano-N-(4-{2-[4-(2,3-
,/\,,J@(:] dihydrobenzo[1,4]dioxin-6-
316 0 S ] ] 208 A
“\\)kufo yl)piperazin-1- ,
yllethyl}cyclohexyl)acetamide
1-(4-{2-[4-(5,6,7,8-
ok Tetrahydronaphthalen-1-
317 - Q% _ y , P o 320 B
j\,@/\’ yl)piperazin-1-yljethyl}piperidin-1-
yl)propan-2-one




Ex Structure Name MP. (C) Synthetic Path 408 cwOF
Cycl opent - 3 enecar boxylic acid (4-(214-(3-fluorophenyl)-
pi per azi n- gl}Ol et h%/I }cycl ohexyl) amide 215 | | A 409

3,3,3-Tri fWQl G1482(a- (244- (3- fluor opheny! ) pi per azi n- 1PCTAB2007/001673
yf I et hyl }cycl ohexyl )pr opanam de 195 | "% 410 0101 riO"N |
2- Cyano- W(A4—(244(4—ftuvorpphenyt)=3,6-drhyd thal
ro- 2Hpyri Xn-l yfsﬁﬁa}ﬁ}é cyc ohexyl) - a¢sham de 147 HA Mf Syhthetlr?-a
%l_Aro - A- . 3-Drethyl am no- N- (4- (244 (3- (°C) Path

uor opheny ) \ perazi-n—1-—yHet .h"' ohexy-prepanar-de—118—HA412
s, ) el r-A 3- Cyano- N- ( 4- 1i %ZE ‘@HE‘G B’nenyl ) pi perazin-1-
yl]ethyl jcycl phexyds) pr mamrmaos’b%’s’et Hérﬁjl)pmrﬁm 1-1,1
4- Cyano- N3(8- [ 244-T2.8¢ Tdrnet hyl pheny perazin-1- |270 HB

° -yl)propan -2-

yl I ethyl Ycycl p ) but anan ﬂlﬁthW}P'P

one, dlhydrochlonde

1-(@-{2-[4-(2-Methyl-3-

o K‘N‘;Xi trifluoromethylphenyl)piperazin-1-

319 jvg/v"d - _ yp Yiplp 300 B
: yllethyl}piperidin-1-yl)propan-2-

one, dihydrochloride

: 3,3,3-Trifluoro-N-{4-[2-(4-
320 1 \/O% quinolin-5-ylpiperazin-1- 207 A
yl)ethyl]cyclohexyl}propanami-de
4-Cyano-N-{4-[2-(4-quinolin-5-
321 |, . KOJ‘ | yipiperazin-1- - | 155 A

yl)ethyl]cyclohexyl}butanamide
2_Cyano-N-(4-{2-[4-(4-fluoro-3-

322 | A uQvQ'@ methylphenyl)piperazin-1- 192 A
\ yllethyl}cyclohexyl)acetamide
1-(4-{2-[4-(3-
om Q’Q\‘F Trifluoromethylphenyl)-3,6- |
323 )LON b 7| dihydro-2H-pyridin-1- 268 1B

yllethyl}piperidin-1-yl)propan-2-
| one, dihydrochloride

2-Cyano-cyclopropanecarboxylic

S - | acid (4-{2-[4-(3-
324 |, t/OMO Sal e 2 o 159 HA
N trifluoromethylphenyl)piperazin-1-

yllethyl}cyclohexyl) amide
QF 2-Cyano-N-(4-{2-[4-(3,4-
N F . . .
325 N difluorophenyl)piperazin-1- 197 A
w20 phenyl)pip

| yllethyl}cyclohexyl)acetamide




158 |

A 414 Xc ..."

Ap N-(4-(244-(5-C h loro-2- fl

uor ophenyl ) pi perazi n-1- yflethyl}cycl ohexyl)-4- cyanob utanam de 165

| 1A 415 N
yl 1 et hyl }cyel

exy

4- Cyano- N- (4- (244- (3- net hoxyphenyl) pi per azi n-1-

A 416 a

B dichs

4-(214-(5-Ch | oro-2- nethoxyphenyl)pj
200#%7/1%#- 4- cyanobut anam deg,;152 | Be

yliethyl }¢cycl dhexyl)butanamide 145 1 TA WO M.P. | Synthetic
2007/ 14820BRCT/ EB2SiDT0tO@1673| 153 Ex St Narneére Nane M P. @ Synhh tid
Pat h 417 | Cycl|opent - 1- enecarjpoxylic acid (4-{2-[4-(3- et yphe 9&5 -
pi per azi nfI=yffrethytycyciong maagj,\g@_m [A418 0 t . _.--A-.)
ethylphenyl)-3,6-dihydro-2H-
326 V@’QV y'_° v Y 158 IIA
\imo pyridin-1-ylJethyl}cyclohexyl)-
acetamide
4-Cyano-N-(4-{2-[4-(3-
9] e ethylphenyl)-3,6-dihydro-2H-
327 | A yp ) y 147 A
pyridin-1-
yllethyl}cyclohexyl)butanamide
o £_ | 2-Cyano-N-(4-{2-[4-(3-
328 W ethylphenyl)piperazin-1- 101 HA
" yllethyl}cyclohexyl)acetamide
1-(4-{2-[4-(3-Ethylphenyl)-
329 | O“”NNQ"’:V piperazin-1-yllethyl}piperidin-1- | 266 B
e yl)propan-2—one; dihydrochloride
5-(4-{2-[4-(3-Trifluoromethyl-
o Q«Oﬁ;i phenyl)piperazin-1-
330 | 5 O o 315 B
yllethyl}piperidin-1-yl)pentan-2-
one, dihydrochloride
1-(4-{2-[4-(3-Chloro-2-
om fluorophenyl)piperazin-1-
331 QQ °' phenyhpip 270 ns
SR yllethyl}piperidin-1-yi)propan-2-
one, dihydrochloride
ol 1-{4-[2-(4-m-Tolylpiperazin-1-
332 | = ylethylpiperidin-1-yl}propan-2- | 260 B
SO ) ,
; one, dihydrochloride
1-(4-{2-[4-(3-Fluoro-2-
ol methylphenyl)piperazin-1-
333 QQ\ yp_ y,)?p 317 B
2T ylJethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
2-Methanesulfinyl-N-(4-{2-[4-(3-
334 | 5 NO‘OTF‘ trifluoromethylphenyl)piperazin-1- | 153 A
" yllethyl}cyclohexyl)acetamide




3- Cyano- N- (4-{214- (3- net hoxyphenyl) pi per azi n- 1-

yflethyl}cycl ohexyl)propanani de 140 |1 A 419 c"

4
1

N
2

Fl uor ophen er a2| n-1- yflethyl}cycl ohexyl) - 4- rret hoxybut anam de
165 1A 42%/9%1“[)/ .F 2-Cycl opent - 24(ﬁ=nyl N- (4- { 214- (BCT/IB2007/001673
fl uor ophenyl )p| per a2| n-1- yliethylicyclohexyhacetam de 188 I1A 421
- TO - M P. | Synthetic
4 Cyano- NE 4-|{ 2- [StrucBureet haxy5-tri f | udiaomet hyl phenyl er ari n-
1-yl ] et hyl }cylcl ohexyl ) but anani de 147 1A 422", -, CY | ]( Path
N- (4-{2- [A=—(Z—Ethytphept) s ket hyt ;(,yu otexyt j=3,3, 3"
trifluorppropganam de @@ir ? Qgéﬁél\l@ [)i (3
2- Cyano- N388-|{-2-1 430 2"74- di dtisopropylpheéryll)pimecani-fy | phenjzﬁi) pi peHAzi n-
1-yliethyllcycl olexyhacet ani de 3 11
- Cyano- N\ (4-{ 2-[ 4- (2, 4-di cM?]&F*H CY‘?'?'?Wﬁ?%%‘E“ phenyl ) pi per azi n-
-yl 1 et hyT FeycTonexyT ) Dyt anaCyand R A Cu Y
(4-{2- 4&% - Et hyl phe ) (P perazin-1-yl]et h¥l }cycl ohexyly
met hane flo ffrel"aj methylphenyi)plperazm- 119 A
yllethyl}cyclohexyl)acetamide
2-Methanesulfonyl-N-(4-{2-[4-(3-
337 % DNQ * trifluoromethylphenyl)piperazin-1- | 158 A
i ylethylicyclohexyl)acetamide
i 1-{4-[2-(4-Quinolin-8-ylpiperazin-
338 C'HO,\,NQ" 1D | 1-yhethylpiperidin-1-yl}propan-2- | 270 B
o~ one, dihydrochloride
2-Cyano-N-(4-{2-[4-(3-fluoro-4-
339 @@(‘ thylphenyl)piperazin-1 208 A
PN me n-1-
w L ,,O ylphenyl)piperazi
" yllethyl}cyclohexyl)acetamide
2-Cyano-N-(4-{2-[4-(3,4-
0 A dimethylphenyl)pi in-1- 210 A
340 w i p imethylphenyl)piperazin
yllethyl}cyclohexyl)acetamide
J:Ff 2-Cyano-N-(4-{2-{4-(3,4,5-
341 . Aoy | trifluorophenyl)piperazin-1- 209 A
H yllethyl}cyclohexyl)acetamide
2-Cyano-N-(4-{2-[4-(2-fluoro-3-
trifluoromethylphenyl)-3,6-
342 | VQ/Q\( . yPpr Y) 171 A
"\)Lu,O dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)acetamide
o 2-Cyano-N-(4-{2-[4-(3-
Oy~ | trifluoromethylsulfanylphenylpipe
343 | w g O , isulfanylphenyDPIPe | 1o5 | ia
razin-1-yllethyl}cyclohexyl)-
acetamide

. 13.

N-(4-{2

44- (3-




185 A WD 2007/ 148208PCT/ 1B2007/ 001673 154 Ex Structure Name M P.
(t) Synthetic Path 426 ..-1 N-(4-{214- (2, 3-D fl uorophenyl) -

pi per azin cycl ohexg/l ) - 2-net hanesul f onyl acet g
427 0 N-(4J‘Y%%1J3?/?J}¥@|I orophenyl) - pipegazin-1-yl]et hyI }c{’j}/ﬁj&ﬁ@nﬁf#@

2- met hanesul fonyl acetam de 214 11 A 428 rr, r.)1) 9,

4- Cyano- N {E4 [[2- (4- ot ol yI pi per azi n- 1- yHet hyl ] cycl oheKyM Buf 2 -r@mithwc
ljll ﬁe%ﬁ?l plieﬁyl' ) p: Eség???i?oyll\li- (e?hillziléclybéc?gﬁexyl ) but an ami(de) 162 Rathuag
P 1-(4-{2-[4-(3,5-

344 ol @ ﬁj\ D|methyl?her.1y-l)p|perazm-1- 075 e

;9 »O/\/N yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
w ’ 1-(4-{2-[4-(3-
- NQNO‘O’ Methoxyphenyl)piperazin-1-

345 | 2 (O L 265 B
yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride

o 2-(4-{2-[1-(2-Oxopropyl)piperidin-
346 - C %J 4-yllethylipiperazin-1- 200 |mB
J\’ON - ” yl)benzonitrile, dihydrochloride
o ~ JOUN 1-(4-{2-[4-(3-Propylphenyl)-

347 j\/p@/\/"‘) piperazin-1-yllethyl}piperidin-1- 256 "B
yl)propan-2-one, dihydrochloride
1-(4-{2-[4-(3-Trifluoromethoxy-

248 o o QO,EF phenyl)piperazin-1- 075 1B

T ylJethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
o 1-(4-{2-[4-(2-Ethylphenyl)-
349 - OJ? piperazin-1-yllethyl}piperidin-1- 291 B
)L O/\/ yl)propan-2-one, dihydrochloride
- 1-{4-[2-(4-Quinolin-5-ylpiperazin-
350 | Q’%‘ 1-yhethyl]piperidin-1-yl}propan-2- | 295 nB
L one, dihydrochloride
2-Cyano-N-(4-{2-[4-(3-

351 |, g u’of\,ﬁ'ﬂfg methanesulfonylphenyl)piperazin | 195 1A
-1-yllethyl}cyclohexyl)acetamide
4-(4-{2-[4-(3-Trifluoromethyl-

@~z | phenyl)piperazin-1- |

352 ,QNN‘) F | i . ]3]

D yllethyl}piperidin-1 yl)butan 2
one, dihydrochloride




....... ). 4-Cyano- N-(4-{214-(4-fl uoro-3-

trifluoronethyl phenyl)pi perazin-1- yliethyl}cycl ohexyl)butanam de 149
HA 431 Cycl o(f)ent -1l-enecarboxylic acid (4-{244-(4-fluorophen I(P

pi perazi n-OYW 24893 1 cycl ohexyl ) ani ds46227 1A 432 ... ?F“?/Flmé/ 01673

4- Cyano- N- (4-{214- (3-cyano-5- trifluoronethyl phenyl) pi perazin- 1-

yli et hyl cycrphexyrybutananjde 174 HA 433 CMCTAT NP, 1)Synthetic
1- (4- { 214-Hx2- Chl osqudtufé uor - 5- net hyl jpaesyl ) pi perazijn-1 -
yliethyl Thiﬂp/e'i9igr:-ﬁl;y’12i)|r03an'-_2- one, dihydrochl ori de (9% |1 | Baltg4
i let hyl Jpi pelidin 1. 56@‘5 A2 RN YIRS 0d 300 1118 wo
2007/ 1482%BCT1;L“B%J/@@0 7 Bylié&thylfpipesidinid tylipeopsma® M R95( C) | 1IIB
A one, dihydrochloride
2-Cyano-N-(4-{2-[4-(3-

.354 w L pwﬂﬁf difluoromethylphenyl)piperazin-1- | 185 A
yllethyl}cyclohexyl)acetamide
4-Cyano-N-(4-{2-[4-(2-fluoro-3-

355 o \,O/Q‘s‘i trifluoromethylphenyl)-3,6- 130 A

e el dihydro-2H-pyridin-1-
' yllethyl}cyclohexyl)butanamide
4-Cyano-N-(4-{2-[4-(3-fluoro-2-

356 |, 3 p\/@@ methylphenyl)piperazin-1- 159 A
yllethyl}cyclohexyl)butanamide

. | 4-Cyano-N-(4-{2-[4-(3,4-

37 |, fo,-voﬂ‘ difluorophenyl)piperazin-1- 141 A

yllethyl}cyclohexyl)butanamide
. | 4-Cyano-N-(4-{2-[4-(4-fluoro-3-

358 |, 3 u’OVQ’@( methylphenyl)piperazin-1- 160 A
yllethyl}cyclohexylbutanamide
N-(4-{2-[4-(4-Chloro-2-

350 o ,,\,.dﬁu fluorophenyl)piperazin-1- 018 A

s yllethyl}cyclohexyl)-2-
cyanoacetamide
N-(4-{2-[4-(4-Chloro-3-
360 o OJ@L}; trifluoromethylphenyl)piperazin-1- 187 IA
*\*ﬁg yllethyl}cyclohexyl)-2-
cyanoacetamide
2-Cyano-N-(4-{2-[4-(4-
61 JJQ " | fluorophenyl)-3,6-dihydro-2H- w2 i
‘\iH«O pyridin-1-yllethyl}cyclohexyl)- 4
acetamide




Synthetic Path 435 H,,a -- 4-Cyano-N-{4-[2-(4-phenyl-3, 6-
di hydr o- 2H- pyri di n-1- yQet hyl ] cycl ohexyl pout anam de 171 11A 436 .

4- Cyano- N- trifluoromethyl phenyl)pi perazin
yI ] et hyl cy&?lo%@%yhf%ut anam de, hydrochlgride 248 HA 437%:“1?_2097-/09 73
"-NAra N-(4-{214-(3-Chl oro-5- rrethylphenyl)plperazm 1-
yl I ethyl }¢ycl ohexyl)-2- cyanpacetam de 185 Il A 438 . in@nP- | Synthetic
N. ----1rC| Ex- N (4Stra@dure( 3- Gnl or o- 5- neamephenyl ) pi pe gg' n-1-
yl i ethyl }¢ycl oghexyl)-4- cyanobutanam de 165 I1A 439 .fe ) Path
4- Cyano- Nf(Z={244-(2= et NoXYPARENL Y& ﬁ@ﬁ?r Renyl)-3.6-
yl j et hyl I ¢ycl ghexyl ) but anagi PReE: 440 opheny) 3.8
4- Cyano- M %@ {I214- (2-f : 5d|hyﬂm+%H pyedigdly pi per azi n %QO IA
yllethyl}¢ OHWHJ@' anam %eﬁ%}c{/&éﬂné@b-}
cyanoacetamide
4-Cyano-N-(4-{2-[4-(3-
A trifluoromethylsulfanylphenyl)pipe
363 L 150 A
RO razin-1-
yllethyl}cyclohexyl)butanamide
4-Cyano-N-(4-{2-[4-(3-
364 |, \N\,CFVOOT difluoromethylphenyl)piperazin-1- | 155 A
o yllethyl}cyclohexyl)butanamide
o N-{4-[2-(4-Benzo[1,3]dioxol-5-
>
e o . .

365 w_ 2 p\,u" ylplperazm-1-yl)ethyl]cyclohexyl}— 189 1A
4-cyanobutanamide
4-Cyano-N-(4-{2-[4-(2-fluoro-3-

366 w % rO’V"OJ:P* trifluoromethylphenyl)piperazin-1- | 95 A
yllethyl}cyclohexyl)butanamide
4-Cyano-N-(4-{2-[4-(4-fluoro-3-

X | methylphenyl)piperazin-1-
367 | D yihenylplp _ B
S~ Ayg o yllethyl}cyclohexyl)butanamide,
hydrochloride
o 4-Cyano-N-(4-{2-[4-(3,4-

368 |, 1 u’OVO “ | dichlorophenyl)piperazin-1- 151 1A
yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(3-Chloro-4-

S, | methylphenyl)piperazin-1-
369 | o A yiehenyhpp 220 IA
<10 yllethylicyclohexyl)-2-
cyanoacetamide
@/w 2-Cyano-N-(4-{2-[4-(4-
370 | 9! WONO‘ cyanophenyl)piperazin-1- 228 A
: yllethyl}cyclohexyl)acetamide




Cycl opent - 1- enecar boxylic acid (4-{2-[4-(2,5-difluorophenyl)-

p| pera2| n-1-yl I et hyl } cycl ohexyl) am de 209 HA 442 fl oF N..
ano- N- (4-{244-(2, 5- dlfl uor ophenyl ) pi perazin
H&48998) but anani de 159

2,2-Difluoro-N-(4-{244-(2-fl uoro3- trif

yI j et hyI }m%

%43 FF FyLC

I'N

-1-
PCT/IB2007/001673
uor onet hyl phenyl ) pi per azi n-

1-yli et hyl'ycyctohexylyacetam de 156 TTA VWO P. [ Synthetic
2007/ 1482@xPAT/ 11880&tafdD016(/3 156 Ex Neimgcture Name|M P. (¢
Syntheti¢ Path 444 HO .4 F|LON) 1-(44244-(4-Methyl- 120) Path
Vi1 ety ot pepi di s ’yrzgigf'o;g-'gvaﬁo~-g4-%-@? 5 445 ChAF %, bt e0
4- Cyano- N3(74- { 2- 14- 2,+3-"8i | diohibegphenyl)pipenaginatzi n- 1- | 179 A
yliethyllcyelo but anar ﬂfethyl}cyclohexyl)butanamlde
Cyclopent-3-enecarboxylic acid
372 | \/OQ a2 202 |IA
@HLH.«O methoxyphenyl)piperazin-1- ’
yllethyl}cyclohexyl) amide
2-Cyclopent-2-enyl-N-(4-{2-[4-(3-
373 ag pVOO\F triﬂuoromethylphenyl)piperazin—1-‘ 154 A
yllethyl}cyclohexyl)acetamide
~[4-Cyano-N-(4{2[4-(3,4,5-
374 i (O,\,.O‘(i trifluorophenyl)piperazin-1- 156 HA
§ yllethyl}cyclohexyl)butanamide
N-(4{2-[4-(3-Acetylphenyl)-
375 i pMQDY piperazin-1-yllethylcyclohexyl)-4- | 181 A
cyanobutanamide
2-Cyano-N-(4-{2-[4-(2-
376 | 1 N,O\/O? cyanophenyl)piperazin§1- 190 A
"’ yllethyl}cyclohexyl)acetamide
4-Cyano-N-(4-{2-[4-(2-
377 |3 pw@“? cyanophenyl)piperazin-1- 160 lIA
yllethyl}cyclohexyl)butanamide
o Cyclopent-3-enecarboxylic acid |
378 O’k p»g (4-{2-[4-(3-ethylphenyl)piperazin- | 185 A
1-yl]ethyl}cyclohexyl) amide
Jo Cyclopent-3-enecarboxylic acid
379 @,& u’OVO {4-[2-(4-m-tolylpiperazin-1- 200 1A
yl)ethyl]lcyclohexyl}
Jo ! Cyclopent-1-enecarboxylic acid
380 @i O"\’O {4-[2-(4-m-tolylpiperazin-1- 188 A
" ylethylcyclohexyl} amide




197 |1 A 446 FOF N- (4421442, 3- Difl uorophenyfl pi perazi n-1-
yliethyl}cyclohexyl)-3,3,3- trifluoropropanam de 220 HA 447 (-N P-,

OAeo, -. - gRent - 1- enecar boxylic acid
(4- {244 (2)‘% é&.\ﬁuor ophenyl) pi per azi fael-yl i et hyl }cycl o &B 0 7/(g)r1€7se
225 1A 448 .......: 4- Cyano- N-(4-{214- ( 3-
cyanophenyl) pi per azi n 1- yl I et hyl I cycl ohexyl ) but anami ¢e M$4 H/SyMigetic
., 4c, 3/ 4WXrof 7, . Strugture (4-{ 2-[ 4- ( 3- CN&PB- 2- . Path
met hoxyphenyl ) pi perazi n-1- y| | ethyl}cycl ohexyl)-4- cydno(bgl anam 5&
118 |1 A 450 _QYtF 2-Cyano- N A,L(aqzzw(mmo-‘;_ _
trifluoropheny|)piperazin-1-|yliethyl}cycl ohex¥Dacet am de 207 I'1 A 451
, r.c(F e ) F 4- Opghé. N nethylphenyhpigerazin- 168 m
trifluorop yil azi n- 1- ohexyl ) but ap de 1 HA
e }PLPEYE: ViletieyEIbRYE A

cyanobutanamide

4-Cyano—N—(4-{2-[4-(2-

382 w_ L u«ONU s. | methoxyphenyl)piperazin-1- 147 HA
yllethyl}cyclohexyl)butanamide
2-Cyano-N-(4-{2-[4-(2-methyl-5-

(‘N::\FFF . . .

383 X ”(ONJ trifluoromethylphenyl)piperazin-1- | 192 A
yllethyl}cyclohexyl)acetamide
Cyclopent-1-enecarboxylic acid

A" | (4-{2-{4-(2,4-difluorophenyl)- |

384 O-»NQJ:FJ (. & ,( pheny) 205 | NA

@iu piperazin-1-yl]ethyl}cyclohexyl)
amide
N-(4-{2-[4-(2,4-
A" | Difluorophenyl)piperazin-1-
85| (OJJKF phenylpip 162 |lA
ISRl yl]ethyl}cyclohexyl)-2-(4-
fluorophenoxy)acetamide
N-(4-{2-[4-(2,4-
" | Difluorophenyl)piperazin-1-
386 | . . VOQ phenyl)pip 184 A
AL O yllethylicyclohexyl)-3,3,3-
trifluoropropanamide
Q 2-Cyclopent-3-enyl-N-(4-{2-[4-(2-

387 aL KOVO F fluorophenylpiperazin-1- 188 A

yllethyl}cyclohexyl)acetamide
~ 4-Cyano-N-(4-{2-[4-(2-methyl-5-

388 e A WOD*‘ trifluoromethylphenyl)piperazin-1- | 153 A
yllethyl}cyclohexyl)butyramide
N-(4-{2-[4-(2-Chloro-4-fluoro-5-

g,,:@f methylphenyl)piperazin-1-
389 A Yiphenylpip 177 A
"\iu):) yllethyl}cyclohexyl)-2-
cyanoacetamide




3,3,3-Trifluoro-N-(4-{244-(3- nethanesul f onyl phenyppi perazi n
-1-yflethyl }cycl ohexyl)- propananm de 173 HA WO

2007/ 148208PCT/ 182007/ 001673 157 Ex Structure Nanme M P, '1(/19 Synt hetic
Path 453 &GP ERP---N, ., >F 1-0 144421443- PCTIB20071001673

Fl uor ophenyl ) pi perazin-1 ' yl]ethyl)piperidin-1-yl)propan-2- one,

di hydrochlorijde 268 TTTB 454 CIIT "18 A N 144421443-] M.P. Synthetic
Et hoxyphelyxl ) pi peStactarel- y| i et hyl } pi fNarmei n- 1-yl ) pr ppan- 2- |one,
di hydrochl oride 246 111B 4556 CH n, a", CYY 1-(4-{2-[4} (4@ Path
B oo e T e 30 [ PO
290 _ 511 methylphenylpiperazin-1- 158 A
\/\i«O yllethyl}cyclohexyl)-4-
cyanobutanamide
4-Cyano-N-(4-{2-[4-(5-methoxy-
391 |4 rO\’On 2-methylphenyl)piperazin-1- 170 A
yllethyl}cyclohexyl)butanamide
. 4-Cyano-N-(4-{2-[4-(3,5-
392 Qﬁi dimethoxyphenyl)piperazin-1- 147 A
\Ai”'ON yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(3-Chloro-2-
293 5 O?Lq cyanophenyl)piperazin-1- 189 A
AT yijethylieyclohexyl)-4-
cyanobutanamide
Cyclohex-1-enecarboxylic acid
s0a | -, o VOQF ({f-{2-[4.-(3-fluorophenyl)— 195 A
@*g piperazin-1-ylJethyl}cyclo-
hexylamide
4-Cyano-N-(4-{2-[4-(3-
395 |, u,O"\"OO\F fluorophenyl)piperazin-1- 170 A
yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(3-
206 jp"'VOQF FIuorophenyI)pipgrazin-1 - 150 A
o° yllethyl}cyclohexyl)-2-
phenoxyacetamide
o N-(442-[4-(3-Fluorophenyl)-
397 ok {O\’Q " | piperazin-1-yllethyl}cyclohexyl)- | 255 A
° succinamide
a N-(4-{2-[4-(3-Fluorophenyl)-
398 e u’ONO ‘ piperazin-1-yllethyl}cyclohexyl)- | 169 A
° succinamide




2- Cyano- N- 042- (4-i ndan- 4- vyl pi perazin-1-
yl)ethylicycl ohexyl }acetam de 175 I11B 457

4- Cyano- N- {45 b.2=( 4-d.ndan- 4- yl pi perazin-1-
yl)ethyl] c%%ﬁg%&ﬂsbut anam de 157 |1 A58 r,"-914 gry- gCT/I 2,00760#%6-73
Cycl opent - 1-enecarboxylic acid (4-{244-(2-fl uoro-3- ,
trifluoromet hyl phenyl ) pi peragin-1- yl]ethyl}cycl ohexyl) MR de SythaticA
459 FF N (EX{244- (STedtUGr o- 3} tri f | uor MNPRYI phenyl ) p PEER7I M- Lpgy
yfl et hyl }¢ycl ghexyl)succi nami de 244 11 A 460 p
4- Cyano- 2{ 2- diff [ uor o- N- (4- { 2] ZCyano-N-(4-{2-[4~(3,5-
(2-fluoroy3-trfi fl uoronet hyl phenyl ) pi perazin- 1-
yliethyl} 3¥g%o hexyl ) bug i pimethylpheqyls6-dihydro-2H- &% A
2,2,2-Tri riag ~244- (3 il anAswyhodHgHy! ) p azif
-1-yl]ethyl }cycl dfiexypacet ampe 132%!%}%}’ d
2007/ 1482D8PCT|/ | B2007/ 001673 a®gargideSt r uct ur e
Cyclopent-1-enecarboxylic acid
AL, | (442-]4-(3-fluorophenyl)-
a00 | 5 (4214 pheny) 202 |NA
@/iu piperazin-1-yllethyl}cyclohexyl)
amide
QF 4-Cyano-N-(4-{2-[4-(2,4-
Y . . i

401 |, ! EONN\) difluorophenyl)piperazin-1 167 1A
yllethyl}cyclohexyl)butanamide
1-(4-{2-[4-(3,5-Di-tert-

Her butylphenyl)piperazin-1- -
402 | ™ @5% R .y)r?;? 308 B
)LOA’N yllethyl}piperidin-1-yl)propan-2-
one
. | 3-Cyano-N-(4-{2-[4-(2,4-
403 NS difluorophenyl)piperazin-1- 165 IIA
A0 phenyl)pip |
yllethyl}cyclohexyl)propanamide
N-(4-{2-[4-(2-Chloro-5-
X | trifluoromethylphenyl)piperazin-1-
404 WQNODT‘ viphenyhpip 168 | lIA
: ; yllethyl}cyclohexyl)-4-
cyanobutanamide
. 4-Cyano-N-(4-{2-[4-(2-methoxy-

405 |, (O’\’"OD\F 5-trifluoromethylphenyl)piperazin- | 136 A
1-yljethyl}cyclohexyl)butanamide
4-Cyano-N-(4-{2-[4-(3,5-
dimethylphenyl)-3,6-dihydro-2H-

406 o ) Yieheny) d 166 A

L0 pyridin-1-yljethyl}cyclohexyl)-
butanamide
o 1H-Indene-2-carboxylic acid (4-
1 407 ON'O ' {2-[4-(3-f|uorophenyl)piperazin-1- 242 A
@ﬁiu
yllethyl}cyclohexyl) amide




Nane MP. (C) Synthetic Path 462 r,,...nm0

N-{442- (4- Bi phenyl- 3-yl pi perazi n1-yDet hyl i cycl ohexyl ) - 4-

cyanobut anam de 119 HA 463 , _iyF Cycl opent-1-enecarboxylic acid
(4-{2- 14- P HOF1488; £ | yor ophenyl ) pi perazi n-1- yfl et hyl ?%W:qz?ﬁ?@%ﬁﬁ
am de 208 HA 464 ki M N 2- Met hyl -5-(4-2%’-[1 -(2-

oxopr opyIrypirperidin-4-"ylr Tefhyl fpi perazi n-1- yl)benz :)nMjb! "¢ slthéetit!
465 2- Eflexy- N- (8trfctdde (3, 4, 5- trifl Wamphenyl ) pi pef azi n- 14
yfiethyl }cyclphexyl )acetanide 133 HA 466 Cycl opent - B- éHfekar boReth ¢
acid (4- {2434 5—triftpargph PR TS i
yljethyl Jcyclohexyl) am de ngféfﬁ?%{ﬁ%éﬁédé%&{yw\egg .)
4- Cyano- N-{412- (4- pt oky@i‘pe(rm[n-(ﬂs-flupwmehylb-] cycl oh ax¥l } but anam de
189 |1 A|408 N,ONNJ ) ) 215 A
- @iﬂ piperazin-1-yilethyl}cyclohexyl)
' amide
o 3,3,3-Trifluoro-N-(4-{2-[4-(3-
409 oo™ "~ 7 | fluorophenyl)piperazin-1- 195 1A
T ‘ yllethyl}cyclohexyl)propanamide
2-Cyano-N-(4-{2-[4-(4-
" | fluorophenyl)-3,6-dihydro-2H-
410 o~ | fuoropheny) y 147 |IA
“\i,(ON pyridin-1-yllethyl}cyclohexyl)-
acetamide
o 3-Diethylamino-N-(4-{2-[4-(3-
411 1 5 (Ovo ' fluorophenyl)piperazin-1- 118 A
- yllethyl}cyclohexyl)propanamide
ot 3-Cyano-N-(4-{2-[4-(3-
412 2 u’o\/@ " | fluorophenyl)piperazin-1- 186 A
" ylJethyl}cyclohexyl)propanamide
L 4-Cyano-N-(4-{2-[4-(2,5-
413 |, ! (ONO" dimethylphenyl)piperazin-1- 158 A
’ yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(5-Chloro-2-
X, | fluorophenyl)piperazin-1-
414 | N phenylpip 165 | IA
*\«\i, yllethyl}cyclohexyl)-4-
cyanobutanamide
N-(4-{2-[4-(5-Chloro-2-
’ methoxyphenyl)piperazin-1- ,
415 |, e | methoxyphenylpip 152 IIA
\Airo yllethyl}cyclohexyl)-4-
cyanobutanamide
a 4-Cyano-N-(4-{2-[4-(3-
416 |, nDNO “ | methoxyphenyl)piperazin-1- 145 lIA
yllethyl}cyclohexyl)butanamide




468 M

HC 1-(4-{244-(3-Methoxy-5-

trifluoronethyl phenyl) pi perazin-1- yl]ethyl}piperidin-1-yl)propan-2-

one 277- 2
met hanesul fon

y4

Ry

FYLH 4,4,4-Trifluoro-N(4-{214-(
) pi perazin -1-yllgthyl }cycl ohexyl)

gC?‘/IBZOOWO

anam 16750’5

I[1TA 470 A N-(412 14- (2- Fl uor o- 3- trifluororrethyl phenyl)pl pera2|n 1-

yl i ethyl }gycl ohexyl)-4- nethpxybutanam de 175 [1A WO Synthetlc
2007/ 14820&RCT| | B280UEOC1673| 159 Ex St rM@mere Nane MR (C)o y%yrth(i\:t
Path 471 |N-(4{214-(4-Chlorp-2- fluorophenyfl pi perazin 1©
yliethyl }cycrofexyl)y-4-"cyan Jggéla ﬂgnéda}jb){ 2¢d _tu— 1--0
"1,i.F 2-Cyanor N- (4-{244.(2,4 rifluorophenyl)pi pefazi n-1-
yllethylig 3‘/1(1:I70hexyf I a(}etz@m (41 §254-(3- methoxyphenyl)— 160 IA
@,iiu piperazin-1-yllethyl}cyclohexyl)
amide
o 3-Cyano-N-(4-{2-{4-(3-
418 o~ g methoxyphenyl)piperazin-1-
A0 S henyl) 1 140 A
. yllethylicyclohexyl)propanamide
N-(4-{2-[4-(3-
Fluorophenyl)piperazin-1-
419 . Nona Phenylpiper 165 A
Mn’o yllethyl}cyclohexyl)-4-
methoxybutanamide
o 2-Cyclopent-2-enyl-N-(4-{2-[4-(3-
420 | 4 4 pNO * | fluorophenyl)piperazin-1- 188 A
yllethyl}cyclohexyl)acetamide
. 4-Cyano-N-(4-{2-[4-(3-methoxy-
421 .3 pwgﬁ* 5-trifluoromethylphenyl)piperazin- | 147 A
" 1-yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(2-
. y Ethylphenyl)piperazin-1-
422 | . VQKE Viphenylpip 135 liA
AL O yllethylicyclohexyl)-3,3,3-
trifluoropropanamide
o 2-Cyano-N-(4-{2-[4-(2,4-dichloro-
423 w1 p\/O * 5-trifluoromethylphenyl)piperazin- | 193 A
: : 1-ylJethyl}cyclohexyl)acetamide
. 4-Cyano-N-(4-{2-[4-(2,4-dichloro-
424 | 1 (O»C)m 5-trifluoromethylphenyl)piperazin- | 188 1A
’ 1-yllethyl}cyclohexyl)butanamide
S N-(4-{2-[4-(3-Ethylphenyl)-
425 3 NO..\,O piperazin-1-yljethyl}cyclohexyl)- | 185 A
’ 2-methanesulfonylacetamide




1A 473 *

N. .

A. 0 4-Cyano- N-(44214- (2, 4, 5-

trifluorophenyl)pi perazin-1- yliethyl }cycl ohexyl ) but anam de 153 HA

474 2-Et

ypet hyl ] c )¢9

hox

S,

2 (4-ptolyl pi perazin-1-
cetam de 130 I1A

acid {442-(4-p-tolylpiperazin-1- ypethyllcycl ohexyl)

Cycl opent - 1- 5939%???755?%7?0

am de 227 HA 476

.

5, 6- D hydro-4Hpyran-3- carpoxylic acid Synthetic
(4-{2-[4-|(B f | uor 88utturd | uor onet hyl phelNgmgpi per azi nl- yI(Let hyl I'cycl oh
xyl am dg 207{11TA 477 F 3,3|3-Trifluoro-Nl4-(2-{4E3- ath
hydr oxyethyt)yptenytiprperaztRr 3oy s RR) rohexyt jpropangm de 190
HA 478 2- Et hoxy- N- ( 4- 4- y(fal %{%??_‘Mi‘ﬂbbﬁbbh%ﬁf
trifluorqmehyl, W r apiperdzin-yiyj]ethigljeyotoheixphexyidcet grilAdde 125
[1TA 479 .|.,,Ji@ oropheny pi peraz i et hyl } cycl ohexyl) - 4-
cyanobut anami fle 190 I 1A %-mtgtﬁanesuq‘onylac\{etam|<J1ey
o N-(4-{2-[4-(4-Chlorophenyl)-
427 | oo NS piperazin-1-ylethyl}cyclohexyl)- | 214 A
’ 2-methanesulfonylacetamide
Q 4-Cyano-N-{4-[2-(4-o-
N . .
428 | ! N’OW\) tolylpiperazin-1 160 A
yl)ethyl]cyclohexyl}butanamide
Q\ 4-Cyano-N-(4-{2-[4-(2,3-
429 w3 :’O’M\) dimethylphenyl)piperazin-1- 162 HA
yllethyl}cyclohexyl)butanamide
. | 4-Cyano-N-(4-{2-[4-(4-fluoro-3-
-1 430 w1 (ONQO(“ trifluoromethylphenyl)piperazin-1- | 149 A
) yllethyl}cyclohexyl)butanamide
Cyclopent-1-enecarboxylic acid
NO i 4-{2-[4-(4-fluorophenyl)-
431 Dﬁ\,@ (_ 2 _( phenyl) 227 A
@iu piperazin-1-yl]ethyl}cyclohexyl)
' amide
‘ i 4-Cyano-N-(4-{2-[4-(3-cyano-5-
432 (OVQJ:S* trifluoromethylphenyl)piperazin-1- | 174 A
et yllethyl}cyclohexyl)butanamide
1-(4-{2-[4-(2-Chloro-4-fluoro-5-
o CII " | methylphenyl)piperazin-1-
433 S vP _ y.)‘.’p 344 B
Lo yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
o 1-(4-{2-[4-(3-Chloro-5-
cH methylphenyl)piperazin-1-
434 om K‘NQ yiphenyhpip 300 B

yllethyl}piperidin-1-yl)propan-2-

one, dihydrochloride




WD 2007/ 148208PCT/ EB2007/ 001673 160 Ex Structure Name M P.
Synthetic Path 480 P;a4,0 N-(4-{2-[4-(4-Chlorophenyl)-

(O

pi per azi n- | cycl ohexyl)- 3,3,3-trifl uoropr opanggl. A
481 c" , ﬁé&d&%@ﬂ%&sw {244- (4- Chl oro-2s5 fl uorophenyl )p| per az%ﬁﬁi&!i
yllethyl } piperidin-1-yl)propan-2- one 206 I11B 482 1.4..)
1- (4-{214; (2- Bl uor o-4- net hyll phenyl ) pi perazi n- 1- MP. Synthetic
yl ] et hyl } pEperli di nSttugiinepr opan- 2- one d¥me| B 483 °c Path
4- Cyano- Nt (4-{|244- ( 2- met hoxy[5- net hyl phenyl ) pi perazin-[L- (°C) a
yl I et hyl } cycl ghexyT ) but anam d@C;,QAOJN. -25@-prEnyI-Ble-
2- Cyano- Nt é4-{244-(2-f| - phenyl) pi perazi n; 1- :
yliethyl}e Ch@ﬁJ@' @lmgiyo-ﬁ{qjqpyndm- - 171 A
" yl)ethyl]cyclohexyl}butanamide
4-Cyano-N-(4-{2-[4-(2-
‘ . trifluoromethylphenyl)piperazin-1-
436 | NOJ? viphenylpip , 248 lIA
\/\JWO o yllethylcyclohexyl)butanamide,
hydrochloride
N-(4-{2-[4-(3-Chloro-5-
methylphenyl)piperazin-1-
437 \,@"’é\ viehenylplp 185 A
N\\,ﬁlu,[) yllethyl}cyclohexyl)-2-
cyanoacetamide
N-(4-{2-[4-(3-Chloro-5-
methylphenyl)piperazin-1-
438 . ,,\,OE]\ viehenylpip 165 HA
w0 yllethyl}cyclohexyl)-4-
cyanobutanamide
4-Cyano-N-(4-{2-[4-(2-
439 w i pwu o | ethoxyphenyl)piperazin-1- - 137 HA
yllethyl}cyclohexyl)butanamide
ol 4-Cyano-N-(4-{2-[4-(2-fluoro-5-
440 w__L rcr\,@" methylphenyl)piperazin-1- 156 A
yllethyl}cyclohexyl)butanamide
Cyclopent-1-enecarboxylic acid
T, | (4-2-14-(2,5-difluorophenyl)- |
441 N,O”Q et pPreny) 209 | lIA
@iﬂ piperazin-1-yllethyl}cyclohexyl)
amide
o 4-Cyano-N-(4-{2-[4-(2,5- ‘
442 |, ro\,Q " | difluorophenyl)piperazin-1- 159 A
' yllethyl}cyclohexyl)butanamide
2,2-Difluoro-N-(4-{2-[4-(2-fluoro-
443 . Yﬁ‘ u’o\/@ FE 3-trifluoromethylphenyl)piperazin- | 156 A
i 1-yl]lethyl}cyclohexyl)acetamide




485

aq j.--.

4- Cyano-N-(4-{2-[4-(2-fluoro-4-

met hyl phenyl ) pi perazi n-1- yl |l ethyl}cycl ohexyl)butanam de 173 |1 A 486

0 ci-tPN
di chl orop

i

opent - 1- enecarboxylic acid (4-{2-[4-(3, 4-
0?/}5‘?86‘& azin-1- yllethyl}cyc

| ohexyl ) am dePOHBAYR/ 973

N-(4-{2-[4-(3,4- Dichlorophenyl)piperazin-1- yl]ethyl}cycl ohexyl)-2-

v\|

et hoxyacgtam pe I1Z TTA 488] Cyclopent - I- enecar boxyl ¢ \@. d | Synthetic
(4-{2-[ 4| cpl or sphetayd ) - pi per azi n- INgmket hyl }cycl ()h@é&&i) am de 23
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di hydr o- 2H-(S£r

2- Cyano- N-

yliethyl}cycl ohexyfl acetam de 152 I\/A

idin-1- yl]ethyl}cyclohexyl) am de 192 || A 586
1/4488% fluoro-5- trifl uor yret hyl phenyl ) pi SgT/éEZIOW/OfKn
7 CM 1- (4-{244-(4-

Trifl uordmet hyT phenyf T pi per 512| n1l-yl]ethyllpiperidin-1-WwW.PpPpromymttetic
one 104 ||IBxB b88 Stu&ture cAM"') 144421NadRe .
Trifl uoramet hyl sul fanyl phenyl )p| p erazin-1- yI I et hyfI Di p(e@) di|n- Path
yOpr opan-2=omg 67 {11 B—V\D“ 90 +B20 673 EX
Structure Nang M P. (C).
. el I,l meth Iphenyl)pi erazm 1-
597 1§ iphenyliplp 275 B
O ylJethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
N-(4-{2-[4-(3-Chloro-4-
" | fluorophenyl)piperazin-1-
508 QMOQ y phenylpip 142 |1A
A, yllethyl}cyclohexyl)-4-
cyanobutanamide
N-(4-{2-[4-(2-Chloro-5-
X | eyanophenyl)piperazin-1-
599 ,ONOD\* yanophenylpip 225 |IA
A, yllethyl}cyclohexyl)-2-
cyanoacetamide
1-(4-{2-[4-(2,6-Di-tert-
© X | butylpyrimidin-4-yl)piperazin-1-
600 i lpyrimidin- ypip 310 |1IB
, /ﬁ‘\/’o/\"" yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
N-(4-{2-{4-(2-Chloro-5-
cyanophenyl)piperazin-1-
601 |, m&@\’" yanophenypip 206 A
¥ yllethyl}cyclohexyl)-4-
, cyanobutanamide
. . | N-(4-{2-[4-(3-Chloro-2,4-
602 | _ o ‘ “ | difluorophenyl)piperazin-1- 257 A
° yllethyl}cyclohexyl)succinamide
1-(4-{2-[4-(3-Acetylphenyl)-
603 (XYY | piperazin-1-yllethyl}piperidin-1- | 85 B
IO
‘ yl)propan-2-one
1-[3-(4-{2{1-(2-
Ql Oxopropyl)piperidin-4-
604 | . IS P pY)pp , 68 B
2O yllethyl}piperazin-1-
yl)phenyl]propan-1-one




"CA. ) 114-(2-{413-0,1 -
yl } et hyl ) pi peridi n-1-yl] propan-2- one,

MO HUO7 Ay Salor bl

yl ] et hyl | pi per

trneNa 1-{442-(4-Benzo[ 1, 31di oxol -4-

Di fl uor oet hybphenyf | pi perazin-1 -
di hydrochl oride 256 I11B 590
{2-14-(3-Di fl uoronet hyl phenyl ) pi pe
yl ) propan- 2- one, ;6§ hydrochl ori de

BEEBI g

yl pi peraziin-1-yfl et hyl ] pi per{di n-1- vyl }ﬁr opan- 2-one, di Hdt. oghSynthetis
264 |11B 5&X LaN- $Strpqturep- [ 41 ( 3- Chl or o-¥ame| uor ophenyl )p{'og rdzin 1
yl | et hyl } pi per} di n-1-yl)propan-2- one 92 111B 593 . m|..\Ftrg a
4- Cyano- N{(4-{R14-(3- trifTupponehiy]-Breniln-@- 6-
di hydr o- 2k pyrj di n-1- yfiethyl}cyc ohexy{gﬁ)ut anam de 102 |1 A| 594
r-"Co U gag NM-{%W chexarsoryrinaitsinbydatyipi PeLagi - 15
ygethyl } cyCrohexyly=2-" cyanopgebamle. hiRedyipropim- P -
one, dihydrochloride
1-[4-(2-{4-[3-(1-
Hydroxyethyl)phenyl]piperazin-1-
606 O,Jfl‘; ydroxyethyl)phenyl]pip o7 B
P yllethyl)piperidin-1-ylJpropan-2-
one
| 14-(2-{43-(1-
Hydroxypropyl)phenyl]piperazin-
607 OOY\ ydroxypropy ).p. yllpip 83 B
AT 1-yl}ethyl)piperidin-1-yl]propan-2-
one
1-[4-(2-{4-[3-(1-Hydroxy-2-
Q1 methylpropyl)phenyl]piperazin-1-
608 | . % Vipropyfiehenylipip 78 s
T yl}ethyl)piperidin-1-ylJpropan-2-
one
v J% 3-{4-{2-(4-Indan-4-ylpiperazin1-
609 O/\'O yhethyl]piperidin-1-yl}-3- 210 A
X oxopropanenitrile, hydrochloride
Hei % 1-{4-[2-(4-Indan-4-ylpiperazin-1-
610 O yl)ethyl]piperidin-1-yl}propane- 225 HIA
o
° 1,2-dione, hydrochloride
1-(4-{2-[4-(2,3-
Hel vy | Dichlorophenyl)piperazin-1-
611 ON'Q@ Pheny)pip 244 |MA
JYN yllethyl}piperidin-1-yl)propane-
1,2-dione, hydrochloride
3-(4-{2-[4-(2,3-
o v~~a | Dichlorophenyl)piperazin-1-
612 ONQQ Phenylpip 228 | IIA
Y yllethyl}piperidin-1-yl)-3-
oxopropanenitrile, hydrochloride




)1, -NrY-N 1-(4-{214- (4-Chl orophenyO- 3, 6- di hydro-2H pyri din-1-

yl ] et hyl } pi peridi n-1-yl) propan- 2-

one 101 I11B 596 HGL HOP 1,1,)

4-(4-{241- 2 Oxo yl) pi peridin4- yllethyl}plpera2|n 1-
benzoni tri ‘H‘Pochl oride 295 |11 E péts2007001673
2007/ 148208PCT/ 1132007/ 001673 174 Ex HSucture Name M P. i
Syntheti ¢ Path 597 HCl HCOI N[40T ----N 1- (4- ( 214- ( 2- FUgn @ 5 Synthetic
net hyl pherd ) pi peStnctorel- yli et hyI } pi- parngi n- 1- yOpr opan- ne,
di hydrochl ori fle 275 111B 598 s."itrO N-(4-(244-(3-Chl or@Ch- | Path
f | uor ophenypptperazimt=—yHgtad- Loy Ci ®exv 44 Tya obutangm de 142
1A 599 NO N-[4-(214-( )rEoC%I-nb 34 pﬁfﬁw ) pi per azi n- 1-
yfl et hyl }&qal '_)Qiai(y - cya mdluetmttiydpﬁaﬁll)lpip@razm -1- 1 156 HA
yllethyl}cyclohexyl)acetamide
1-(4-{2-{4-(2-
H Ethoxyphenyl)piperazin-1-
614 | Y yphenylpiperazi 271 !
O Y | yllethyl}piperidin-1-yf)propan-2-
one, dihydrochloride
1-(4-{2-[4-(4-Fluorophenyl)-3,6-
" | dihydro-2H-pyridin-1- |
615 q@ y by 72 B
AT yllethyl}piperidin-1-yl)propan-2-
one
| N-(4-{2-[4-(2-Fluoro-5-
Y. | trifluoromethylphenyl)piperazin-1-
616 | ey viphenylpip 177 |IA
nO yllethyl}cyclohexyl)-4-
methoxybutanamide
1-(4-{2[4-(2,5-
e q]: | Dichlorophenyl)piperazin-1-
617 IShi p, ,y_)pp 172 nBs
2O yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
1-(4-{2-[4-(3-Chloro-4-
~ methylphenyl)piperazin-1-
618 QQ yP . y,)'?p . | 103 nB
2O yllethyl}piperidin-1-yl)propan-2-
one
. 1-{4-[2-(4-Indan-4-yl-3,6-dihydro-
619 | 0/% 2H-pyridin-1-yl)ethyllpiperidin-1- | 291 nB
| O . .
yl}propan-2-one, dihydrochloride
«% 4-{4-[2-(4-Indan-4-ylpiperazin-1-
620 LIONNQ yl)ethyl]piperidin-1-yl}-4- 137 A
" oxobutanamide
% 1-{4-[2-(4-Indan-4-ylpiperazin-1-
621 o O y)ethyl]piperidin-1-ylbutane-1,2- | 202 HA
S
° dione, hydrochloride




600 HO HONXN i-aN GCcHc
144421442,6-Di -tettbutyl pyrim di n-4-yl)pi perazin-1-

l'i et hyl >
yl i ethy ) piypstiydh g
yflethyl}cyclohexyl) 4-

yl ) pr opan- 2-

one,

di hydrochl ori de ;&Q@f@%ﬁ&}

4-(214-(2- Chl or o- $7; cyanophenyl ) pi perazi n-
cyanobut anam de 206 |11 A 602

N- (4-{2444(3-Chl oro-2, 4- dif] uor ophenyl) pi per azi n- 1- M.P. | Synthetic
yl | et hyl } ¢yl ohexy$tfl$<1jul@| nanj de 257 |1 AN®&08 Crar . Path
1-(4-(2144(3-Acetyl phenyl)- pi per a2| n-1-yliethyl}piperi dit 14 a
yl ) propan{2-one 85 TTTB 604 B142-"0OxopropyT ) pr peridin-4-
yl | et hyl } pi perjazi n-1- yf| pheeﬁ| L@ o an l-one 68 I11B |WD
2007/ 14'820858 111320070016 73VielranesulonypbenyhipipentginMg P50 9 | B
Synthetic ajt B\,ON o -1-yllethyl}piperidin-1-yl)propan-
2-one, dihydrochloride
1-(4-{2-[4-(3-Chloro-2,4-
" | difluorophenyl)piperazin-1-
623 QJ:F P Y)pp 82 B
S yllethyl}piperidin-1-yl)propan-2-
one
1-{4-[2-(4-Phenyl-3,6-dihydro-2H-
624 (J pyridin-1-yl)ethyl]piperidin-1- 80 - B
 yl}propan-2-one
2-Cyano-N-(4-{2-[4-(3,5-
‘ dimethylphenyl)-3,6-dihydro-2H-
625 o l " | pyridin-1- 220 A
yl]ethyl}cyclohexyl)acetamide,
hydrochloride
1-(4-{2-[4-(3-Fluoro-4-
Kl methylphenyl)piperazin-1-
626 | * Q@( vP , y,)?p 276 ns
2O yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
2-{2-[1-(2-Oxopropyl)piperidin-4-
o 2| yllethyl}-1,2,3,4-
627 Qo |Viethyl1.234- 249 |mB
J\/O/\/ tetrahydroisoquinoline-6-
carbonitrile, dihydrochloride
1-(4-{2-[4-(4-Chloro-3-
Q. | trifluoromethylphenyl)piperazin-1-
628 ISR . yp Ypip 263 ns
2T yl]ethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
- 1-{4-[2-(4-Biphenyl-3-ylpiperazin-
629 'S g/\,@‘% 1-ylethyllpiperidin-1-yl}propan-2- | 235 ns
' one, dihydrochloride




605 110 NCl 4 2- Met hyl1-113-(4-(211-(2-
pi per azi n- 1-yQphenyl i pr opan- 1-

one,

oxopr opyppi peridin-4-yliethyl}-
di hydrochl oride 250 I11B 606 *

"L) 1-K-(24443-( 1- Hydroxyethyl)phenyl]pi perazin-1-
yI}ethyI)ﬁY% @?ﬂmﬁ yl 1propan-2- one 97 111B 607 1+1RSHARIN{01673
Hydr oxypr opyl ) phenyl ] pi perazi nl-yl } et hy )plperldln 1- yI]propan 2- one
83 111 B 08 Oy OH 144-(Z2-{413-(1-Hydroxy- 2- Synthetic
nmet hyl pr g« ) phengitdqupiuper azi n- 1- yIIetNaMkplperldln-]-ylgg gpan- 2-
one 78 I/l B 609 HO N) |'ir8 3-{412-(4-Indan-4-yl pilp i 'Path
ypet hyl | girperidin=—t=yi}=3—0x%tT mE 11 e, ydrochitorTde 210 111 A
510 HO 1-{44D- (4- | ndan- 4-y| piAafagihT Horo-2=
ypet hyl ] pi per | di n-<-yl | Ariopanethylpte iperazivy-dr ochl orji de 225 111A 614
HC 31, 0,[630. N ;) < o _ nﬁ)r?me 283 11—

‘ ! PO yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
. oV N-(4-{2-[4-(2-Fluoro-5-
631 wpd nQNO ¥ trifluoromethylphenyl)piperazin-1- | 238 1A
’ yllethyl}cyclohexyl)succinamide
1-(4-{2-[4-(2,5-
w Y _ | Dimethoxyphenyl)piperazin-1-
632 Q)CL ’fyp_ _Y)pp 268 nB
A yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
o ‘| 1-{4-[2-(4-Indan-4-ylpiperidin-1-
633 | . O’% yhethyllpiperidin-1-yl}propan-2- | 339 B
S haE ) .
one, dihydrochloride
1-(4-{2-[4-(4-
Hat " | Fluorophenyl)piperidin-1- '
634 UQ P _ y.)p_p nB
J\,O/v yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
1-(4-{2-[4-(2-Methoxy-5-
el Y. | trifluoromethylphenyl)piperazin-1-
635 | © T TP ylpip 260 Iz
U Sh yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
J% 1{4-[2-(4-Indan-4-ylpiperazin-1-
636 | < ___ ¥ yhethyllpiperidin-1-yljpentan-2- | 270 | 1B
one, dihydrochloride
1-(4-{2-[4-(4-Fluoro-3-
el . | trifluoromethylphenyl)piperazin-1-
637 | " Y , yp viip 266 B
SN yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride




1-(4-(2-[4-(2,3- Dichlorophenyl)piperazin-1
yl 1 et hyl } pi peri di n- 1-yl ) propanel, 2-di one, hydrochloride 244 |11A 612

. 34442444 or ophenyl ) pi per azi n- 1-
yfi et hyl }p| perl alngdf y1)-3- oxopropanerjdrile, hydrochl BETHROYIRGT | A

WO 2007/ 148208PCT/ 1B2007/ 001673 176 Ex Structure Nane NIP (9
Synt hetic|Pathf 613 2-Cyano-N-(4-{2-[4-(4- Synthetic
trlfluoronéhhylpheﬁvumpﬁpera2|n-l- yf | Nape} cycl ohexylpa ég deplﬁp
1A 614 HO HQ, jua..-._, N [144424442- Ethoxyphenyl)plpér in-172
yfl et hyl } piperfidin-1- y|)propam_4_2?ﬂgagﬂ|hydrochlorlde 271 TTITB 615
40 1,60-N|1-(4-{244-(4-F hen b 6- dih q%o 2H pyridi n-|1-
; i AFSA . 1. r&zl
yIIethyI}pbggrldkh 1 %t% pe! ﬂﬁ rmDmnaaz& 6 , 249 B
U Oh yl]ethyl}plpendln-1—yl)propan-2—
one, dihydrochloride
1-(4-{2-[4-(2-Chloro-5-
o “Y).. | methoxyphenylpiperazin-1-
639 | ™ Q"m° xy? ,y-_pp 263 nB
L0 yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
1-(4-{2-[4-(3-
Cl_e | Hydroxymethylphenyl)piperazin-
640 O yeroxy , y_p_ yielp 84 1B
JUSH 1-yllethyl}piperidin-1-yl)propan-2-
one
1-(4-{2-[4-(6,7,8,9-Tetrahydro-
1 5H-benzocyclohepten-1-
641 Q“% , ,y P o 300 |lB
2T yl)piperazin-1-yllethyl}piperidin-1-
yl)propan-2-one, dihydrochloride
1-(4-{2-[4-(6,7,8,9-Tetrahydro-
CX ) | 5H-benzocyclohepten-2-
642 IS _y P o 98 N[}
ST yl)piperazin-1-yljethyl}piperidin-1-
yl)propan-2-one
Oj“ 3-Cyano-N-(4-{2-{4-(4-
643 Y | trifluoromethylphenyl)piperazin-1- | 207 A
ST $ ylphenyl)pip '
ot yllethyl}cyclohexyl)propanamide
Q. 3-Cyano-N-(4-{2-[4-(3-
644 e »,O\'O * | cyanophenyl)piperazin-1- 160 A
yllethyl}cyclohexyl)propanamide
¢ | 2-Cyano-N-(4-{2-[4-(2-fluoro-4-
645 A MONO‘ I trifluoromethylphenyl)piperazin-1- | 212 A
yllethyl}cyclohexyl)acetamide
« | 4-Cyano-N-(4-{2-[4-(2-fluoro-4-
646 i KO”OQA trifluoromethylphenyl)piperazin-1- | 165 A
yllethyl}cyclohexyl)-butanamide




.0 _,JrCrA"). N-(442[4-(2-Fluoro-5- trifluoronethyl phenyl)pi perazin-1-

yfl et hyl }cycl ohexyl)-4- net hoxybutanam de 177 Il A 617 2at Cl -..-NY

1-(4-{2-[4-(2,5- D chlorophenyl) pi perazin-1-

yfl et hyl }ﬂ?’ééW’dﬁ%Qsl yl ) propan-2- one, . di hydrochl ori de P¢¥3B097(81g3g *
1- (4-{244-(3-Chl oro-4- nethyl phenyl ) pi perazi n- 1-

yliethyl ypiperidin-I-yr)propan-2- one 103 TTTB 619 HD HaP. )[Isyhthetic

1-{412- (4-Bxdan- 48yrke@yd- di hydr 024 pyrNdine- 1- ypet hyl | pi peri di n-1-

yl } propar]- 2- one, di hydrochl pride 291 111B 620 .0 orc) L | Path

4-{ 442- ( 4~ndan—4=ytpirperaz erTadin=i=yij=4-
oxobut angm de| 137 |11 A, 621 lfl‘lél{zjﬁ'{fmah?)%{{ Ji0-4-.-) -'"|11fN

1-{4-12- (|4- | nfign- 4- yI @\r amretriylphen)yepipyzl'azm peri dind1- %| butfane- 1, 2-
di one, hydddchl prrﬁjev 26

ﬁ]ethyl}piperidin-1 -yl)propan-2-
one, dihyrochloride |
1-(442-[4-(3-Chloro-5-

i N é* trifluoromethylphenyl)piperazin-1-

648 Q o 289 B
3.0 " yllethyl}piperidin-1-yl)propan-2-
one, dihyrochloride
N% 4-{4-[2-(4-Indan-4-ylpiperazin-1- -
O L g A
| 649 W@/\»« yl)ethyl];.)lpfer|d|n 1-yl}-4-oxo A
butanonitrile
1-(4-{2-[4-(3-Fluoro-5-
= /[:Fj*t trifluoromethylphenyl)piperazin-1-
650 i 4 295 1B

j\/,@/\’"‘) | yljethyl}piperidin-1-yl)propan-2-
one | |
1-(4-{2-[4-(2-Fluoro-5-

o . trifluoromethylphenyl)-3,6-
651 | @D\f dihydro-2H-pyridin-1- 282 B
yllethyl}piperidin-1-yl)propan-2-

one, dihyrochloride

[ 4-Methoxy-N-(4{2[4-(2,3.4-
652 y '/JQ( trifluorophenyl)piperazin-1- 203 A

yllethyl}cyclohexyl)butanamide

N-(4-{2-[4-(3-

653 \,QQ\ Cyanophenyl)piperazin-1-
LN yijethylicyclohexyl)-4.4,4-

trifluorobutanamide

N-(4-{2-[4-(3-

654 NOO\ Cyanophenyl)piperazin-1- 145 A
J,O - | yllethyl}cyclohexyl)-3- ‘

methoxypropanamide

176 A




WD 2007/ 148208PCT11 1320071001673 177 Ex Structure Nane M P.

Synthetic Path 622 1-0--N,)0 1-(44244-(3-

ey YRR

bpi perazin
n-1-yl ) propan2- one,gdi hydrochl ori de
LO--N 1-(44244-(3-Chloro-2,4- difluorophenyl)piperazin-1-

(O
PORPINTRIE33

yl i ethyl Thi per| di n-1-yl)propan-2- one 82 I11B 624 s W/NM.P. | Synthetic
1-{412- (4- ny! - 3PBUEtMg/ dr of 2prridin-NamEIethyIipiperiph?-l- Path
yl } propan-{2-ong 80 111B 625 Ha 2-Cyano- N- (4-{214-(3, 51 a
di et hyl phenyT)-3,6-di hydr 6- ’Wén@LMM-{Z J4-(2- fluoro 5-
yllethyllcyclohexyl)acei m de drochl oride 220 HA 626 HO, CCF
Har...... % LION) 0;5\;4 tnfluoromethylphenyl) -3,6-
55 o™ 168 A
A dihydro-2H-pyridin-1-
-yllethyl}cyclohexyl)acetamide
1-(4-{2-[4-(2,3 4-
" | Trifluorophenyl)piperazin-1-
656 O‘Q p _y,)pp 88 B
O yllethyl}piperidin-1-yl)propan-2-
' one
1-(4-{2-[4-(3-
He Phenoxyphenyl)piperazin-1-
657 | Oﬁp Xyr,) _y_)pp 241 B
2T yllethyl}piperidin-1-yl)propan-2-
one, dihyrochloride
1-(4-{2-[4-(3-
ha Isopropoxyphenyl)piperazin-1-
658 | ° OQQJ\ prop >_<yp' .y)pp 037 1B
F S yllethyl}piperidin-1-yl)propan-2-
one, dihyrochloride
2-Fluoro-5-(4-{2-[1-(2-
od oxopropyl)piperidin-4-
659 She P py,)pp _ 102 B
2T yllethyl}piperazin-1-
yl)benzonitrile
'O(; 2-Cyano-N-(4-{2-[4-(3fcyano-4-
[ N . im 4
660 "\iu ONu ﬂuorophenyl)plperazm 1 185 A
yllethyl}cyclohexyl)acetamide
N-(4-{2-[4-(3-Cyano-4-
" | fluorophenyl)piperazin-1-
661 | DNOQ(* Phenypip 197 |1A
Ay yllethyl}cyclohexyl)-4-
methoxybutanamide
o 4-Cyano-N-(4-{2-[4-(3-cyano-4-
662 -, o™ | fluorophenyl)piperazin-1- 158 lIA
yllethyl}cyclohexyl)butanamide




1- (4-{244- (3-Fl uoro-4- nethyl phenyl) pi perazi n-1-

one,

di hydr

276 111B 627 OH OnN 0 -- 9 24241-(2- Oxopropyl ) pi peri di n- 4-

ochl ori de

yfiethyl)-1,2, 3,4- tetrahydroi soquinoline-6- carbonitrile,
di hydr octhﬁFQ?é’l‘Q‘A‘é‘ |11B 628 CH CH 3 11{4 { 244- ( 4- Chl oPET/EB2007/001673
trifluoromethyl phenyl) pi perazin-1- yllé hyl } pi peri di n- 1- yppr opan- 2-
one, di hydrochtoride 263 ITTB 629 CIH .. P._ | Synthetic’
1-{ 4- [ 2- (|4Bi phengtrudtuye pi per azi nl1-yf | Ramgl | pi peri di n- 1-%I ) gr opan- 2-
one, di hydrochloride 235 I1|B WD 2007/ 148208PCT/ 113200(7 ®0167faii78
Ex St ructire—Narre—MP—€) \ {h{E[h‘(Qf)-L“ 636—6H—C?
‘ ) Difluorophenyl)piperazin-1-
663 Qm p_ _V?pp 90 B
O yllethyl}piperidin-1-yl)propan-2-
one
; 2-Cyano-N-(4-{2-[4-(3-fluoro-5-
664 9! O,\,,Q" = | trifluoromethylphenyl)piperazin-1- | 178 A
¥ yllethyl}cyclohexyl)acetamide
15* 4-Cyano-N-(4-{2-[4-(3-fluoro-5-
665 Ty | trifluo thylphenyl)pi in-1- | 163 A
. o rifluoromethylpheny )piperazin
" yllethyl}cyclohexyl)butanamide
- 1-(4-{2-[4-(3-tert-
Kl . | Butyl henyl)piperazin-1- ~
666 | S v ,y)?? . 257 1B
T yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
1-(4-{2-[4-(2-
el Trifluoromethylphenyl)piperazin-
667 Q@ _ y,p, yieip 290 B
S 7 | 1-yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
. 3-Cyano-N-(4-{2-[4-(2-fluoro-5-
668 4 Owgm\fi trifluoromethylphenyl)piperazin-1- | 164 A
o yllethyl}cyclohexyl)propanamide
N-(4-{2-[4-(2-Fluoro-5-
@ Q. | trifluoromethylphenyl)piperazin-1-
669 | QNOQT‘ Viphenylpip 240  |lA
N yllethyl}cyclohexyl)-2-
propoxyacetamide, hydrochloride
3,3,3-Trifluoro-N-(4-{2-[4-(2-
X | fluoro-5-
670 | . O,fj@* _ o 177 IIA
P trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)propanamide
. N-(4-{2-[4-(2-Fluoro-5-
671 ¥ | trifluoromethylphenyl)piperazin-1- | 185 A
WA O ylphenyl)pip

yllethyl}cyclohexyl)-malonamide




ClH(---N

met hyl phenyl )pi perazin-1- yflethyl}piperidin-1-yl)propan-2-

vras) AA) 1-(4-{214-(4-Fl uoro-2-

one,

di hydr ochl g Hg! 11 B 631 F N-(4-{214-(2-Fl uoro-5-
trifluor omat(%yl E@nffl )p| per a2| n-1- ylieghyl }cycl ohexyl )Is’ﬁTc%]fzggmm g3
238 1A 632 .a, /,. -rDi_"ILL) 144424442, 5-
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674 E{O’\’O fluorophenyl)piperazin-1- 163 A
yllethyl}cyclohexyl)butanamide
o 4-Methoxy-N-{4-[2-(4-m-
675 A, o~ J tolylpiperazin-1- 148 A
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688 |, . (g\w difluorophenyl)piperazin-1 203 lIA
yllethyl}cyclohexyl)butanamide
N-(4-{2-[4-(3-Fluoro-2-
.| methylphenyl)piperazin-1- ‘
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I SSh yllethyl}piperidin-1-yl)propan-2-
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1-(4-{2-14-(2.4-
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one, dihydrochloride
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707 OONO@/ yiphenylpip A
; | yllethyl}cyclohexyl)-4-
methoxybutanamide
i 2-Cyano-N-(4-{2-[4-(2,3,4,5-
708 . "O\,O’%I tetrafluorophenyl)piperazin-1- 214 A
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yllethyl}cyclohexyl)butanamide
J{l 2-Cyano-N-(4-{2-[4-(3-fluoro-5-
725 A methylphenyl)piperazin-1- 1180 A
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1-(4-{2-[4-(2,3-
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one, dihydrochloride
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745 WO"O* (S-trifluc yipheny) 90 A
o~y piperazin-1-yllethyl}cyclohexyl)
amide A
o /\«Q) 4.4 4-Trifluoro-1-{4-[2-(4-indan-4-
746 {\/YONU ylpiperazin-1-yl)ethyl]piperidin-1- 219 A
° yl}butan-1-one, hydrochloride




I11A 680 n HO

r-N-14/ OrN.,...)
yl pi perazi n- 1- yHet hyl | pi peri di n-1-

yl } et hanone,

roris 2-Ethoxy-14442-(4-indan-4-
hydrochl ori de 270

[1TTA W 2007/ 148208PCTTI B2007/ 001673 184 Ex Structure Nane M P.
Synt het i ¢ YPA2W7/6$208

raj aCN A—O N 3414211
-(2- Oxopropyppl peridind-yfiethyl}-1,2, % 6- tetra hyd ropyrid

g C
PCT/IB2007/00167

in-4-yl)lt
cyanophen
1851 1A

enzo

Yk 3
683

rtrite 94111

B 0ol

8- QIanophenyI) 3 6- di hyd

Z-Cyano- N-(4-{244-

6- dStragirg o- 2Hpyri di n- 1- Mhinet hy 1} -
N N—(4 {244 (

cycl

(M.P.
oﬁ\gxyDa

r o eH-

Svynthetic
ce¥ am de

yr iPgithn- 1

yfl et hyl}
-0--A-c-)
yliethyl}

el\_yl
£214-
e

>
N
bhex

e b@

F o

IICL ULl

KRk
Wmipér@zmﬂl)d)%thyllplpende -
yl}propan-1-one, hydrochloride

%{%Eﬁ@nvf%. 5

brazi
206

n-

= Ub r——
1-
A

748

LT

N

2-Cyano-N-(4-{2-[4-(2-
ethylphenyl)-3,6-dihydro-2H-
pyridin-1-
yllethyl}cyclohexyl)acetamide

158

HA

749

4-Cyano-N-(4-{2-[4-(2-
ethylphenyl)-3,6-dihydro-2H-
pyridin-1-yllethyl}cyclohexyl)-
butanamide

120

A

750

2-Cyano-N-{4-[2-(4-o-tolyl-3,6-
dihydro-2H-pyridin-1-
yl)ethyl]cyclohexyl}acetamide

1166

A
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4-Cyano-N-{4-[2-(4-o-tolyl-3,6-
dihydro-2H-pyridin-1-
yl)ethyl]cyclohexyl}butanamide
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A
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1-{4-[2-(4-0-Tolyl-3,6-dihydro-2H-
pyridin-1-yl)ethyl]piperidin-1-
yl}propan-2-one, dihydrochloride

292

B
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2-Cyano-N-{4-[2-(4-
pentafluorophenylpiperazin-1-
yl)ethyllcyclohexyl}acetamide

202

A
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N-(4-{2-[4-(4-Fluoro-3-
trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)-4-
methoxybutanamide

177

[IA

755

N-{@{2-[4-(-Chioro-3-
trifluoromethylphenyl)piperazin-1-
yllethyl}cyciohexyl)-4-

methoxybutanamide
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i trifluoromethylphenyl)piperazin-1-
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763 ONODTF _ (44214 . _ 196 A
i trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl) amide
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A
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1-(4-{2-[4-(2- -
Methylsulfanylphenyl)piperazin-
1-yllethyl}piperidin-1-yl)propan-2-
one, dihydrochloride
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B
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N-(4-{2-[4-(3-Cyanophenyl)-3,6-
dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)-2-
methoxyacetamide
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1A
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N-(4-{2-[4-(3-Cyanophenyl)-3,6- /
dihydro-2H-pyridin-1-
yllethyl}cyclohexyl)-4,4,4-
trifluorobutanamide
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A
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2-Chloro-6-(4-{2-[1-(2-
oxopropyl)piperidin-4-
yllethyl}piperazin-1-
yl)benzonitrile, dihydrochloride
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.1 783

1-(4-{2-[4-(4,5-Dichloro-2-
fluorophenyl)piperazin-1-
yllethyl}piperidin-1-yl)propan-2-
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695 , HO HarN4A(FF p 1-(4-{214-(2, 3,4, 5-
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20071148208PCT[1l 132007/ 0016783 186 Ex Structure Name MR ((CS:) Syint Fath ¢ -
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Further characterisation by '"H NMR of some représentative examples is given in

the following table:

Ex Structure , HNMR
7.3 1H,J=7.5);7.15t0 7.0 (ms, 3H) ; 3.35 (s,
13 h/,L'O,VN'/\)”'Q\?’; 2H); 3.25 (m, 4H); 2.9 (m, 2H); 2.6 (m, 4H);
2.45 (m, 2H) ; 2.0 (m, 2H) ; 1.8 to 1.55 (ms, 2H) ;
1.55t0 1.2 (ms, 5H) ; 1.15 (s, 9H)
7.451t07.25 (ms, 6H) ; 7.2t0 7.0 (ms, 3H) ; 5.1 (s,
- (\"'@*; 2H) ; 4.6 (broad d, 1H); 3.45 (m, 1H); 3.25 (m,
Sl 4H) : 2.6 (m, 4H) ; 2.4 (m, 2H) ; 2.05 (m, 2H) ; 1.8
(m, 2H) ; 1.7 to 1.0 (ms, 7H)
7.5t 1H,J=7.5); 7.4 to 7.25 (ms, 3H) ; 4.05 (s,
46 | .1 ,,.\/,%“’Q\ﬁ 2H); 4.0 to 3.8 (ms, 2H); 3.8 to 3.5 (ms, 3H);
3.35 to 3.05 (ms, 6H); 1.95 to 1.5 (ms, 7H); 1.5
to 1.0 (ms, 4H) (D20)
7.7 to 7.35 (ms, 4H) ; 6.35 (broad d, 1H) ; 6.15 (s,
C{@\é 1H); 3.9 (s, 2H); 3.8 (m, 1H); 3.4 (s, 3H); 3.2
S T (m, 2H); 2.7 (m, 2H) ; 2.6 (M, 2H) ; 2.5 (M, 2H) ;
2.0 (m, 2H); 1.8 (m, 2H) ; 1.75 to 1.4 (ms, 2H) ;
1.4 t0 1.0 (ms, 5H)
7.4510 7.25 (ms, 4H) ; 7.2 to 7.0 (ms, 3H) ; 7.0 to
“ Q'O*‘F 6.85 (ms, 2H) ; 6.4 (broad d, 1H) ; 4.45 (s, 2H);
62 Ooﬂp'” 3.85 (m, 1H); 3.3 (m, 4H); 2.65 (m, 4H); 2.45
(m, 2H) ; 2.0 (m, 2H) ; 1.9to 1.4 (ms, 4H) ; 1.4 to
1.0 (ms, 5H)

59 | .1




HOP HOPjcF F . L. 1-(4-{2-14-(3,5-D fluoro-4-
trifluoromnethyl phenyl)pi perazin-1 "'

yl | et hyI } pi

6

JLAMAI T ) F W

eridin-1-yl)propan-2- one 80 I11B 700 A Har,
RUWIA4B208. (2-tert - Butyl -

yl ) pi perazin-1- yIIethyI}plperldln 1-

- trjfluoromethyl pyPFW‘EﬁOWJ(ﬁ?lW?’
?6) propan- 2- one,

trihydrochlprg ﬁ e (01 AO ATTO N N(Hy ,I‘"gﬂgg(z Fluoro-5-
trifluoromgthy phenv ll)pl perazin-1- yllethyl}cycl ohexyl)-2-
met hoxyacetjam dg 139 HA 702 CY1E|GP&815(ms AH1LA5485 (o 4 1H) 3.75.
Di chl or ophenyl ) gi per azi n- 14 [i p
di hydrochl drige 283! B85 He ML 4TS, 205 A 1a 1R 2 35 in
Tri chl or ophenyl )p| in-1- yh||-| {ﬁw,sl pzzlﬂ eru)- _ngl)ipr A[BBNGA,- 2i8Nge,
di hydrochl gride |261 111B 704 P (1 cm ) Om
trifluorongt hyl phenyl ) pi per az F]~81t0 y4 )} ﬂ. 1)8?1&(!11814{7'1) 4-
oxobut anoni TTTT &, ydroThi oT T 081 2 (broad s, 1H) ~7.55 10 7.35 (ms, 2H) ; 7.3 (d,
a5 Jré,VQOT? 1H,J=5);7.25(s, 1H); 7.15(d, 1H, J = 5); 4.0
e to 3.7 (ms, 5H) ; 3.7 to 3.4 (ms, 4H) ; 3.4 to 2.95
(ms, 9H) ; 1.85 to 1.85 (ms, 13) (DMSO Dg)
10.8 (broad s, 1H) ; 84 (d, 1H, J=7.5); 7.35 to
am ,©|¥; 7.2 (ms, 2H) ; 7.15 (d, 1H, J =7.5) ; 3.9 (m, 2H) ;
,«\/O N
94 | A O 3.5 (m, 2H) ; 3.4 to 3.05 (ms, 7H) ; 2.9 (q, 2H, J =
7.5); 1.85 to 1.55 (ms, 5H); 1.55 to 1.16 (ms,
4H) ; 1.15 to 1.85 (ms, 5H) (DMSO Dg)
11.05 (broad s, 1H) ; 8.35(d, 1H, J =7.5) ; 7.4 (t,
OTVQ‘O\F‘F‘ 1H,J=7.5);7.35t07.2(ms,2H) ;7.1 (d, 1H,J =
95 YT’LNJO 7.5); 3.9 (m, 2H) ; 3.75 to 3.4 (ms, 3H); 3.4 to
2.9 (ms, 6H) ; 2.3 (s, 3H); 1.9 to 1.15 (ms, 9H) ;
1.15t0 0.85 (ms, 2H) (DMSO Dg)
7.35( 1H,J =7.5); 7.15to 7.0 (ms, 3H) ; 6.95
Q*F (broad d, 1H); 3.75 (m, 1H); 3.25 (m, 4H); 2.9
96 | AL (s, 2H); 2.65 (m, 4H); 2.45 (m, 2H); 2.25 (s, |
6H) : 2.0 (m, 2H) ; 1.8 (m, 2H) ; 1.5 (m, 2H) ; 1.4
to 1.0 (ms, 5H) \
735 (¢t 1H, J =75); 7.2 to 7.0 (ms, 3H),; 6.4
O\# (broad d, 1H) ; 3.9 (s, 2H) ; 3.8 (m, 1H) ; 3.65 (m,
NShE
100 \r°‘iu’o 1H); 3.25 (m, 4H); 2.6 (m, 4H); 2.45 (m, 2H);
2.05 (m, 2H) ; 1.85 (m, 2H) ; 1.7 (m, 1H) ; 1.5 (m,
2H) : 1.4 to 1.0 (ms, 10H) |
ree | 7.35 t0 7.2 (ms, 2H); 5.85 (broad d, 1H); 3.75
(\N’é\é (m, 1H) ; 3.4 (s, 2H) ; 3.3 (m, 4H); 2.6 (m, 4H) ;
107 | 2. (O""\’"\) F
¥ 2.45 (m, 2H); 2.05 (m, 2H); 1.85 (m, 2H); 1.6
(m, 1H) ; 1.5 (m, 2H) ; 1.4 to 1.0 (ms, 4H)




128 111 A 705 5ck F Cycl opent-1-enecarboxylic acid
(4-(214-(2-fluoro-6- trifluoronethyl phenyl pi perazin-1-

yllethyl}c am de 199 |1 A WD 2007/ 148208PCT11 3
187 Ex Strﬁ)&cégdraz{%kaaﬁe MP. (C Synthetijg, Path 706 Yiro bt

N (4-{214-(2-Fluoro-5- trifl uoronethylp henyl)piperazin-1-

yli et hyl }cydl gixelyl ) SBuctard hanlesul f onyl acet ami’gleNM82 HA 707 yr
I - UL M4-{244-(2-F!!W¢@4W‘ j
yfl et hyl Ycydl ohexyl)-4- met hoxlybdpdhati:db= a) 78& o 7@ {msg2fl) ; Bgd
2- Cyano- N- (4-(244-(2, 3,4, tlebredd do1PRERY M) AHpEBaZ({sI 21 ; 3.25 (m
yfiethyl}cygl ohexyl ) acet ani 2(?4IIA 7@9 ) RHPCBRF(ST2H) (m,
109 | 22 O 4H) ; 2.6 (m, 4H) ; 2.45 (m, 2H) ; 2.3 (s, 3H) ; 2.05
(m, 2H) ; 1.85 (m, 2H);1.75 to 1.4 (ms, 3H); 1.4
to 1.0 (ms, 4H)
8.25 (d, 2H, J=7.5);6.65(d, 2H, J =7.5),; 6.45
~ 1) (broad s, 1H) ; 4.0 (0.35H equatorial) ; 3.7 (0.65H
120 N\)‘ir@”\’"‘) axial) ; 3.35 to 3.25 (ms, 6H) ; 2.55 (m, 4H) ; 2.4
(m, 2H); 2.3 (1.7H); 2.0 (m, 1.4H); 1.8 (m,
1.4H) ; 1.75t0 0.9 (ms, 7.5H)
7.5t07.15 (ms, 5H) ; 6.1 (m, 1H) ; 5.85 (broad d,
AT : 1H) ; 3.75 (m, 1H) ; 3.35 (s, 2H) ; 3.2 (m, 2H) ; 2.7
141 N\\iu,o

(m, 2H) ; 2.6 (m, 2H) ; 2.5 (m, 2H) ; 2.05 (m, 2H) ;
1.9 (m, 2H) ; 1.5 (m, 2H) ; 1.4 to 1.0 (ms, 5H)
7.25 (t, 1H, J = 7.5) ; 6.85 to 6.65 (ms, 3H) ; 5.85
(\N@v (broad d, 1H); 3.75 (m, 1H); 3.35 (s, 2H); 3.2
149 N\\iu,O”\’N‘) (m, 4H) ; 2.7 to 2.5 (ms, 6H) ; 2.4 (m, 2H); 2.05
(m, 2H) ; 1.85 (m, 2H); 1.45 (m, 2H); 1.4 to 1.0
(ms, 7H)
735t 1H,J=75);7.2to 7.0 (ms, 3H); 6.05
(broad s, 1H) ; 5.65 (broad d, 1H) ; 5.35 (broad s,
. O'O* 1H): 4.0 (m, 0.35H equatorial) ; 3.7 (m, 0.65H
154 ”z"\(\)’\uzo/\/ .

° axial) ; 3.25 (m, 4H); 2.7 to 2.45 (ms, 8H); 2.4

(m, 2H) ; 2.0 (m, 2H) ; 1.8 (m, 2H) ; 1.55 (m, 1H) ;
2.5 (m, 2H) ; 2.4 to 1.0 (ms, 4H)
7.25 to 7.05 (ms, 3H) ; 5.3 (broad d, 1H} ; 3.7 (m,
,\,OQ* 1H); 3.15 (m, 4H); 2.65 (m, 4H); 2.55 to 2.4
172 \AirO ‘

(ms, 4H); 2.3 (t, 2H, J = 7.5); 2.0 (m, 4H) ; 1.8
(m, 2H) ; 1.45 (m, 2H) ; 1.4 to 1.0 (ms, 5H)

hik




2- Cyano- N- (4-(214- (2, 4- dichl orophenyl ) pi perazi n- 1-
yfiethyl }cycl ohexypacetam de 189 710 110 HCI 00

1- (4-(244-(5-Chl oro-2- net hyl phenyl) pi perazi n-1-
yli et hyl } pYQ&tWdt8a%1. yop ropan- 2- " one, 4di hydrochl or i de PSHEB9Y48167§
1-(4-{2-[4-(2,3- D hydrobenzo[l ,4]di oXl n-6- ’

yQpi per azi -yl etigyltfir@er 1jd n- I- yI) proparfinmire 126 T11B 712 d3y
4- Cyano- N- (|4-(244- (2-fluoro-5F trifl uoronethyl phenyl)-3 6- dihyd
ro-2n-pyrid in-1- yfiethyl ) cyk1®AdRipaRIs d Hh a2 Ee T8 =Ha5)180 (¢ 1H
G yaro- 2oy 1=yt ek 1 Eych SR A i o8 g
I A WO 200742382Q8PCT 182007) @) 1673 =1BS8) F3.7Snm, &H)yr3e6 N HYR 3(&Jo
Synthetic Rath 714 FQ -, c--DN-4o-c K oy - 3910 2.9 (ms, 6H) ; 1.9 to 1.5 (ms,
6H) ; 1.4 to 0.9 (ms, 5H) (DMSO Ds)
10.3 (broad s, 1H); 7.4 (t, 1H, J=7.5); 7410 7.0
o (ms, 7H) ; 4.8 (s, 2H) ; 4.6 (s, 2H) ; 3.9 (m, 2H) ;
290 M;VC? #las (m, 2H) ; 3.3t0 2.8 (ms, 7H) ; 2.3 (d, 0.8H, J =
& 7.5); 2.2 (d, 1.2H, J = 7.5) ; 1.9 to 0.8 (ms, 11H)
trans/cis 60/40 (DMSO De)
7.35(t 1H, J=7.5); 7.2 to 7.0 (m, 3H) ; 3.25 (m,
4H): 3.2 (s, 3H) : 2.95 (s, 3H) : 2.45 (m, 4H) ; 2.2
293 wVQO* t 2H,J=75);22(d, 2H,J=75);1.91to0 16
! (ms, 4H) ; 1.6 to 1.15 (ms, 5H) ; 1.15 to 0.75 (ms,
3H)
735 (t, 1H, J = 7.5); 7.15 to 7.0 (ms, 3H); 5.8
(broad t, 1H) ; 3.45 (m, 4H); 3.35 (s, 3H); 3.25
296 | WO"Q* (m, 4H) ; 2.6 (m, 4H) ; 2.41 (t, 2H, J = 7.5) ; 2.05
’ (d, 2H, J = 7.5); 1.9 to 1.7 (ms, 5H) ; 1.6 to 1.1
(ms, 4H) ; 1.1 to 0.8 (ms, 3H)
7.35 (t, 1H) ; 7.15 to 7.0 (ms, 3H) ; 5.75 (broad t,
| 1H);5.25 (s, 1H); 375 (m, 1H) ; 3.45 (m, 4H);
297 ,Ww” " 13.35 (s, 3H) ; 3.25 (m, 4H) ; 3.6 (m, 4H) ; 2.45 (t,
2H, J =7.5); 2.3 to 1.85 (ms, 5H) ; 1.6 to 1.4 (ms,
2H) ; 1.3t0 1.0 (ms, 3H)
75 (t 1H, J = 75); 7.4 to 7.2 (ms, 3H); 4.75
1o @'/OTE (2H) ; 3.9 (m, 2H); 3.7 (m, 2H); 3.55 (m, 2H);
352 | AT 3.45 to 3.05 (ms, 10H); 2.95 (m, 2H); 2.2 (s,
) 3H): 2.0 (m, 2H); 1.9 to 1.6 (3H) ; 1.5 (m, 2H)
(D20)




1,4,) 1-(4-(244-(2,5-Di methyl phenyl)-

pi perazin-1-yllethyllpiperidin-1- yl)propan-2-one,
214 (3, 5-Di net hyl phenyl) -

350 111B 7
pi per azi n-

moay it
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di hydr ochl ori de

PFWI%%WOOMB

- 4-met hqyybut anam de 195

3- Cyano- N- (4-(244-(3,5- dinethyl phenyl)pi perazin-1-

yfiethyl }cycl grexyl ) strap@rsm- d

e 175 1A 717 NGHI’NMRCI Cc -

Z-Wano-N.( -(74 -(7 A 5- trichlorophenvl)niperaz
yl i ethyl }cyél ohexyl ) acet ani de, |260% Kproadss. HE) . IJC?@LO(Zq(an?H) 71
1- (4-{214- (8- Fl ugro-5- nephyhphanyj 107 BEr 885N 4l1H) ; 4.55 (m, 2H) ; 4.3 to
yli et hyl } pi pe3g7di| A 1 HgJopan- - one, gl hg P(gch ())I’I de & 1) 1B 719
icC, N (4-{244-(3,4-Dichloro-|8.9% |(nag;3>lplhe ;7|(77p|4wr,33z151(m, aH)p2.6 to
yl I et hyl I cy¢l ohexyl)-2- net hoxyff‘:gbﬂg,lﬂ% i kd YBs (ms, 13H)
73510 7.2 (ms, 2H); 7.05 (t, 1H, J = 7.5) ; 4.85
el O/@’ (s, 2H) ; 4.25 (s, 2H) ; 3.65 (m, 2H) ; 3.5 (m, 2H) ;
634 j\/o/\’"
; 3.35 to 2.85 (ms, 7H); 2.2 (s, 3H); 2.15to 1.9
(ms, 6H) ; 1.9 to 1.5 (ms, SH)
715, 1H, J = 7.5); 6.95 (d, 1H, J = 7.5) ; 6.75
(d, 1H, J = 7.5) ; 4.6 (m, 1H) ; 3.75 (m, 1H) ; 3.25
O% to 3.0 (ms, 5H) ; 2.9 (t, 2H, J = 7.5) ; 2.85 (t, 2H, J
649 | ST
° =7.5); 28 to 2.5 (ms, 7H); 2.45 (m, 2H) ; 2.05
(m, 2H) ; 1.8 (m, 2H) ; 1.7 to 1.45 (ms, 5H) ; 2.15
(m, 2H)
69 (s, s, 1H) 6.8 t0 6.6 (m; 2H) ; 4.6 (m, 1H);
R 1;5)‘8 3.8 (m, 1H) ; 3.25 (m, 4H) ; 3.05 (m, 2H) ; 2.75 to
693 [n O™ ' |265 (ms, 3H); 25 to 2.35 (ms, 5H) ; 2.45 (m,
’ 2H); 1.8 (m, 2H); 1.7 to 1.4 (ms, 3H); 1.2 (m,
2H)
6.9 to 6.75 (ms, 3H); 545 (d, 1H, J =7.5); 3.75
(m, 1H); 3_.45 (t, 1H, J =7.5); 3.4 (s, 3H); 3.1
707 ,M,tn,O‘”"“ " |(m, 4H); 2.65 (m, 4H); 2.45 (m, 2H); 2.3 (s,
3H); 2.25 (t, 2H, J = 7.5); 2.1 to 1.7 (ms, 6H) ;
1.45 (m, 2H) ; 1.35 to 1.0 (ms, 5H)
o Nﬁf 475 (s, 2H); 4.2 (s, 2H) ; 3.65 to 3.1 (ms, 12H);
730 C "13.0(m,2H);2.2 (s, 3H) ;2.0 (m, 2H); 1.85t0 1.4

(ms, 5H) (D,0)

Example 771: 1-(4-{2-[4-(2,3-dichlorophenyl)piperazin-1-yllethylpiperidin-1-
y)butan-2-one




720 0,,, rArk.)

3- Cyano- N- (44244- (3, 4-di chl or 02-f | uor ophenyl ) pi per azi n- 1-

yl ] et hyl }cycl ohexyl ) propanam de 210 I11B 721 --ct,

1- (4- {214WCRTH88-5- tri f1 uor omet hy] phenyl) - 3, 6- PCT/1B2007/001673
giﬂygro-ZH-Pyridin-l- yIIethyl}piperidﬁn-l-yl)propan-Z- one,

i hydrochl gftp6 g a - - idin- n-2-ol
STt ure Navpo b B P A o peRdi A3 fan 2o
4-(4-(214-(2-Fluoro-5- trifluoronethyl phenyO-3
di hydr o- 2H- pyridi n-1- yflethyl}piperidin-1-x1
hydrochl ori de 150 111A 723 2-Cyano-N—(4-kFli
trifluoronethyl phenyO-3, 6- di hysi o i N
yliethylIcycIohexyl)acetanidqv;Bg, 724 0 614 -"'"

4- Cyano- N- (4-{214-(3-fluoro-5- trifluoronethyl phenyl)-3, 6-
di hydr o- 2H-pyridin-1- yliethyl}cycl ohexyl)butanam de 114 HA 725

A suspension of 0.41 g (1 mmol) of 1-(2,3-dichlorophenyl)-4-(2-piperidin-4-

>|<obut anonitrile,
»-If 1%or o- 5-

5 ylethyl)piperazine, dihydrochloride in 25 mL of isopropanol and 0.29 g (2.1 mmol) of
potassiuh carbonate is stirred for 30 minutes then 0.08 g (1.1 mmol of 2-ethyloxirane is
added. The suspension is stirred to reflux overnight. The precipitate is filtered and the
solution is concentrated under reduced pressure. The residue is dissolved in ethyl
acetate, washed with water and with brine, dried over magnesium sulfate, filtered and

10 concentrated under reduced pressure. The residue is purified over 10 g of silica gel
(dichloromethane/methanol 90/10) to give 02 g (50%) of 1-(4-{2-[4-(2,3-
dichlorophenyl)piperazin-1-yllethyl}piperidin-1-yl)butan-2-ol as an oil that crystallizes
upon standing.

Melting point: 94°C

15 '"H NMR: 7.2 to 7.05 (ms, 2H) ; 7.0 to 6.9 (m, 1H) ; 3.7 (m, 1H) ; 3.1 (m, 6H) ; 2.9
(m, 2H) ; 2.65 (m, 4H) ; 2.55 to 2.2 (ms, 4H) ; 2.05 (m, 1H) ; 1.7 (m, 2H) ; 1.65t0 1.25
(ms, 7H) : 1.0 (t, 3H, J=7.5)

Step b: 1-(4-{2-[4-(2,3-dichlorophenyl)piperazin-1-yllethylpiperidin-1-yl)butan-2-one

: o N\)N cl °
N JT

The 1-(4-{2-[4-(2,3-dichlorophenyl)piperazin-1-yllethylpiperidin-1-yl)butan-2-one is
obtained by Swern oxydation of 1-(4-{2-[4-(2,3-dichlorophenyl)piperazin-1-
ylethyl}piperidin-1-yl)butan-2-ol according to the procedure described in example 7.

25 Melting point: 68°C

"HNMR: 7.2 to 7.1 (m, 2H) ; 6.95 (m, 1H) ; 3.2 (s, 2H) ; 3.15 (m, 4H) ; 2.85 (m, 2H)
;2.7 (m, 4H) ; 2.6 to 2.4 (ms, 4H) ; 2.05 (m, 2H) ; 1.7 (m, 2H) ; 1.65 to 1.2 (ms, SH) ; 1.1
(t,3H,J =7.5)



N 2- Cyano- N- (4-(214-(3-fluoro-5- nethyl phenyl) pi perazin- 1-
yl I et hyl }cycl ohexyl )acetam de 180 C 726 Fx r

4- Cyano- N- (44 - (3-fluoro-5- nethyl phenyl) pi perazi n-1-

yliethyl }c%?é‘i?g’iéﬂ%‘}“but anani de 150 |1A,,727 727 .. HO - PCTB2007;
144424442, 3, 4- yliethyl}piperidin-1-yl)propan-2- one, dihydrochloride
275 111 B 728 Mekaiiple 77.2: 24-{N[4-{Th3-timéthyiphényipiferading ¥ylldthy}mppdidin-1-

met hyl phe piperazin-1- yllethyl}piperidin-1-yl)propan-2- one,

di hydr ocﬁly-ﬂ-%f@ﬁ%@&-mqﬂy'agﬁé@m . Cyano- N- (4- (214-(2, 3, 4-

trichl orophenyl) pi perazin-1- yliethyl}cycl ohexyl)yacetam de 217 I1A
WD 2007/ 148208PCT/ 1B2007/ 001673 190 Ex

N
YO
SO AN
_ |

5 Step a: (4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yl]ethyl}piperidin-1-yl)acetic acid
~ O
N
ol
HO/U\/ "U\/

The (4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yllethyl}piperidin-1-yl)acetic acid is
prepared from (4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yllethyl}piperidin-1-yl)acetic acid
ethyl ester using the procedure described in preparation F, step 1.

10
Step b: 2-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yl]ethyl}piperidin-1-yl)-N-

methoxy-N-methylacetamide

S
o J
The 2-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yl]ethyl}piperidin-1-yl)-N-methoxy-
15 N-methylacetamide is prepared from 4-{2-[4-(2,3-dimethylphenyl)piperazin-1-
yllethyl}piperidin-1-yl)acetic acid using the procedure described in preparation F, step 2.
Melting point: 66°C
'"HNMR: 7.1 (t, 1H, J=7.5) ; 7.0 to 6.85 (ms, 2H) ; 3.7 (s, 3H) ; 3.35 (s, 2H) ; 3.3
to 2.6 (ms, 17H) ; 2.4 to 2.15 (ms, 8H) ; 1.9 to 1.65 (ms, 3H) , 1.65 to 1.35 (ms, 2H)
__..20
Example 773: 1-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yl]ethyl}piperidin-1-
yl)-3-methylbutan-2-one, hydrochloride

" oS
SVen



Structure Name MP. (C) Synthetic Path 730 HCI MCIO ,F
1-{412- (4- Pent af | uor ophenyl pi per azi n- 1- ypet hyl ] pi peri di n-1-
yl } propan-2-one, di hydrochloride 111B 731 or,iy(ra)l

5- Cyano- pe¥@ aMdie328ci d (44214- PCT/1B2007/001673
(2-fluoro-5-trifluoronethyl phenyl) pi pé?zazi n-1-

| et hyl }cyc ex ; ; i -
(ALY AR R8240 @SB Bpehy b aazn.L.pletpppern 10 ety
yl I et hyIb}ltajlel-ohgxlyyo)regﬂor@eainqpemradmaqigit'_[pg(pﬂa golatkan ohisaprppyinragesium
OD'X g BL? ;ﬁgﬂ.ﬁ@%ﬂo;pﬁzai h?ﬂ&-{%%%'(%gly&%ﬂ&ﬁﬂéhﬂ}d?péra%?’lzf -ﬂl]ethyl}pi peridin-1-yl)-N-
2- Met hoxyethbxXydn{nddiAylaeetariidey USing thd proceduretdestiittezhinl preparatiaz Fpstep 3.
1-yliethyl}cycl oheﬁ?/] iﬁazq%g am de 159 |1 A 735 C4194 grA% )" A. -Net

4- Methoxy- NVERINg POt BBt hyl 3-tri f1 uor onet hyl phenyl ) pi per azi n-
1-yflethyl } gy siarexylq, b, anam sle 2% 6.85 (ms, 2H) ; 6.4 (broad s, 1H) ; 3.0 to 2.7

(ms, 8H) ; 2.7 to 2.5 (ms, 4H) ; 2.45 (m, 2H) ; 2.3 (s, 3H) ; 2.25 (s, 3H) ; 2.2 to 2.0 (ms,
3H); 1.7 (m, 2H) ; 1.5 (m, 2H) ; 1.4 to 1.1 (ms, 3H) ; 1.0 (d, 3H) ; 0.85 (d, 3H, J =7.5)

10 Example 774: 1-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yllethyl}piperidin-1-
yl)butan-2-one, dihydrochloride

The 1-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1 -yllethyl}piperidin-1-yl)butan-2-one,
dihydrochloride is prepared by addition of a solution of ethylmagnesium bromide on 2-
15 (4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yl]ethyl}piperidin-1-yl)-N-methoxy-N-
methylacetamide using the procedure described in preparation F, step 3.
Melting point: 315°C

Example 775: 1-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1 -yllethyl}piperidin-1-

Bl
o N
/\)K/U\/
The 1-(4-{2-[4-(2,3-dimethylphenyl)piperazin-1-yllethyl}piperidin-1 -yl) pentan-2-one
is prepared by addition of a solution of propylmagnesium bromide on 2-(4-{2-[4-(2,3-

.20 yl)pentan-2-one

dimethylphenyl)piperazin-1-yllethyl}piperidin-1-yl)-N-methoxy-N-methylacetamide using
25 the procedure described in preparation F, step 3.
Melting point: 47°C



1A 736 4,4,4-Trifluoro-N(4-{244-(2-

fluoro-5-trifluoronethyl phenyl) pi perazin- 1-

yfiethyllc ‘HS‘ |.)butanam de 182 1A 737 i 144421442, 3-

Di chl orophﬁﬁ g %‘é? zin-1- yl]ethyl}pipgridin- 1-y0propa§9§/-m%%7é?01673
di hydrochloride 281 I11B 738 Oa, C, :
N-(4-{2-[4-(3,5-Bistrifluoronethyl phenyl) pi perazi n-1-

yl ] et hyl }cycl ohexyl ) mal onami de_ 165 Il A WO . . .
2007/ 148208PC1X2mp 717&3)1%?%@1&5!‘%&%9F'@F@Y'ﬂﬁﬁ'@)m"{*@xyg‘iﬁfwﬁ%’??@z'"'
Path 7394J heh¥ahibe 1- (4-{214-(2- Et hyl phenyl) -3, 6-

di hydro-2H-pyridin-1 - yliethyllpiperidin-1-yhpropan-2- one,

di hydrochloride 316 I11B 740 (,,, Jac " N (4-{2 3- Chl or o- 5-

f 1 uorophenyl) pi perazin-1- yliethyl}cycl ohexyl)y NMxybut anam de
177 11A . A~ N 3
/0\/\/U\Nr3
H
5 A mixture of 85 mg (0.2 mmol) of N-(4-{2-[4-(3-cyanophenyl)piperazin-1-

yllethyl}cyclohexyl)-4-methoxybutanamide, 2 mL of dimethyl sulfoxide, 16.5 mg of
potassium carbonate and 0.12 mL of an aqueous 30% hydrogen peroxyde solution is
stirred for 2 hours at room temperature. The suspension is poured into 50 mL of water.
The solid is filtered, washed with water, dried under reduced pressure to give 15 mg
10 (17%) of 3-(4-{2-[4-(4-methoxybutanylamino)cyclohexyllethyl}piperazin-1-yl)benzamide
as a white solid.
Melting point: 202°C
'H NMR (DMSO De): 7.85 (s, 1H) ; 7.6 (d, 1H, J =7.5) ; 7.35 (s, 1H) ; 7.31t0 7.15
(ms, 3H) ; 7.05 (m, 1H) ; 3.4 (m, 1H) ; 3.25 (, 2H, J =7.5) ; 3.2 (s, 3H) ; 3.15 (m, 4H) ;
15 2.45 (m, 4H) ; 2.3 (m, 2H) ; 2.05 (m, 2H) ; 1.8 to 1.55 (ms, 6H) ; 1.35 (m, 2H); 1.25 to
0.8 (ms, 5H)

Example 777: [3-(4-{2-[1-(2-oxopropy!)piperidin-4-yl]ethyl}piperazin-1-
yl)phenyl]carbamic acid ethyl ester
0
Q3

P veas
O™

Step a: 1-(4-{2-[4-(3-aminophenyl)piperazin-1-yllethyl}piperidin-1-yl)propan-2-one

L,

20

N
: S
A/'O/\/
The 1-(4-{2-[4-(3-aminophenyl)piperazin-1-yl]ethyl}piperidin-1-yl)propan-2-one is
prepared from 1-(4-{2-[4-(3-nitrophenyl)piperazin-1-yllethyl}piperidin-1-yl)propan-2-one

25 using the procedure described in preparation D, step 2 to give the title compound in
49% crude yield, used without further purification.



741 N-(4-{244-(3,5-Bistrifluoronethyl phenyhpi perazin-1-

yl jethyl }cycl ohexyl)-4- nethoxybutanam de 168 I1 A 742 A
N-(4-(214-(3-Chl oro-5- fluorophenyl) pi perazin-1-

yl i et hyl } YR PWAH&433) - 2- et hoxyacet a Loe 132 1 1A 743 | PCH1B2007/001673
N-(4-{214-(3-Chl oro-5- fluor ophenyppimﬁe“r azin-1-

l'i et hyl
(kS OB A i
p
t

y
1-
yl ) pr opanidzstoylests 111 B 745 pr,.-.0 5-Cyano-pentanoic acid (44214-
(3-trifluoronethyl phenyl)- pi per azi n-1-yfiethyl }cgcl ohexyl) am de 90
1A 746 Ha I\U444Trif|uorol(442(4in ‘

: perazi n-1-ypet hyl ] pi peri di n-1- yI} one, ~g1yer ochl ori de 219

Y IIDA WD 2007/ 148208PCTI | 82007/%9@/ Ex St Huct ure Nane
To a cooled solution of 0.1 g (0.3 mmol) of 1-(4-{2-[44(3-aminophenyl)piperazin-1-
5  yllethyl}piperidin-1-yl)propan-2-one in 5 mL of dichloromethane and 0.03 g (0.3 mmol)
of triethylamine, is slowly added 0.032 g (0.3 mmol) of ethyl chloroformate. The mixture
is stirred overnight at room temperature then concentrated under reduced pressure. The
product is dissolved in ethyl acetate, washed twice with water, dried over magnesium
sulfate, filtered and concentrated under redu.ced pressure. The oily residue is purified
10 over 10 g of silica gel (eluant dichloromethane/methanol 95/5) to give 0.025 g (20%) of
[3-(4-{2-[1-(2-oxopropyl)piperidin-4-yl]lethyl}piperazin-1-yl)phenyllcarbamic acid ethyl
ester as a solid.
Melting point: 118°C
'"HNMR: 7.25 to 7.1 (ms, 2H) ; 6.75 (d, 1H, J=7.5) ; 6.65 (d, 1H, J=7.5) ; 6.55 (s,
15 1H):4.25(q,2H,J=7.5);3.25 (m, 4H) ; 3.15 (s, 2H) ; 2.85 (m, 2H) ; 2.6 (M, 4H) ; 2.45
(m, 2H) ; 2.2 (s, 3H) ; 2.05 (m, 2H) ; 1.8 to 1.2 (ms, 10H)

Example 778: 3-oxo-4-(4-{2[4-(3-trifluoromethylphenyl)piperazin-1-
yl]ethyl}piperidin-1 -yl)butanenitrile, dihydrochloride

HCl
HCl . -
o N\) F
20 N\\\/”\/rON

A solution of 0.77 mL (1.3 mmol) of potassium tert-pentoxyde solution (1.7M in

toluene) is added dropwise at room temperature to a stirred solution of 52 mg (1,27
mmol) of acetonitrile in 2.5 mL of tetrahydrofuran followed by dropwise addition of 0.19

g (0.44 mmol) of (4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-yllethyl}piperidin-1-

25 ylacetic acid ethyl ester in 1 mL of tetrahydrofuran. After 30 minutes at room
temperature, the reaction mixture is diluted with 10 mL of an aqueous 0.2N aqueous
hydrochloric acid solution and 50 mL of ethyl acetate forming an emulsion. The mixture

is concentrated .under reduced pressure and the product is purified over 10 g of silica

gel (eluant dichloromethane/methanol 95/5). The oily product is dissolved in 2 mL of

I3



MP. (C Synthetic Path 747 ICl N 3,3,3-Trifluoro-1-{442-(4-indan-4-
yl pi perazi n-1-yl)ethyl]piperidin-1- yl}propan-1-one, hydrochl oride

206 I11TA 7 f- Cyano- N- (4-{214-(2--
et hyl pheny %)O-g“afo%ydro 2Hpyri di n- 1- % s et hyl }cycl ohex%%(’é“e’{’%(éﬁ%ﬁ?
158 I A 4-Cyano- N-(4-{214-(2- ethylphenyl)-3, 6-di hydro-2H

pyndl n- 1d|¥i pethet hAd %biélﬁﬂ%wk:m Huyaroehicie abRDdiethly éfhr bolution. The precipitate
anoN— 42 (4-o-tol - di hydr o- 2H pyridin-1-

y| ) et hyfipd rqq;,é/y@thgd@ﬁhmegyl etherjand duigd under reduced pressure to give 30 mg
3f e hy! ¢'t:y | ohex |_ bRe WL atglir- (SN Sl ety Peryplbredazin-1-yilethylipiperidin-1-
yl)butanenatnle dlhydrochlonde
5 Melting point: 160°C
'"H NMR (DMSO Dg): 11.2 (broad s, 1H) ; 10.2 (broad s, 1H) ; 7.45 (t, 1H, J=7.5) ;
7.3(d, 1H,J=7.5);7.25(s, 1H) ;7.1 (d, 1H, J=7.5) ; 4.35 (s, 2H) ; 4.2 (s, 2H) ; 3.95

(m, 2H) ; 2.55 (m, 2H) ; 2.45 t0 2.9 (ms, 10H) ; 2.0 to 2.45 (ms, 7H)

10 Example 779: N-(4-{2-[4-(3-acetylphenyl)piperazin-1-yllethyl}cyclohexyl)-3,3,3-

trifluoropropanamide

/M,O\/N 0

The N-(4-{2-[4-(3-acetylphenyl)piperazin-1 -yI]ethyl}cycIohexyl)-3,3 ,3-trifluoro-
propanamide is prepared by oxidation of 3,3,3—triﬂuoro-N-[4-(2-{4-[3¥(1—
15 hydroxyethyl)phenyl]piperazin-1-yl}ethyl)cyclohexyllpropanamide (example 477) using
the procedure described in example 7 to give the title compound.
Melting point 165°C.

Example 780: 2-cyano-N-(4-{2-[4-(3-propanoylphenyl)piperazin-1-

20 yllethyl}cyclohexyl)acetamide
NOY\
o}

o \,N\)
N\\\)LN’O

H
The 2-cyano-N-(4-{2-[4-(3-propanoylphenyl)piperazin-1-yllethyl}cyclohexyl)-
acetamide is prepared by oxidation of 2-cyano-N-[4-(2-{4-[3-(1-hydroxypropyl)-
phenyl]piperazin-1-yl}ethyl)cyclohexyllacetamide (example 566) using the procedure
25 described in example 7 to give the title compound.
Melting point 178°C.



N 1-(442-(4-0-Tol y1-3, 6-di hydr o- 2Hpyri di n- 1- ypet hyl ] pi peri di n-1-

yl } propan- 2- one, di hydrochloride 292 I11B 753 2-Cyano-N-(4-[2-(4-
pent af | uor oghen | pi perazi n-1- ypethyl]cycl ohexyl }acetam de 202 |1 A
754 0. 0cerWO@0 .1@2@) " N-(4-{244- (4-Fl yoro-3- PCT/IB2007/001673
trifluoromethyl phenyl) pi perazin-1- yfl gé; hyl } cycl ohexyl ) - 4-

et hoxy but apgaphélg 7647 || Ao - feksleiagarcliiBagnpsrarin-1-

trifluoronethyl phenyl) pi perazin- yl }cycl ohé
met hoxy yllethpleyctobexyllbutananngde2007/ 148208PCT/ | B20071001673 193 Ex

Structure Name M P. (C) Synthetic Path 756 " N (4-(244-(4-Chloro-3-
trifluoronethyl phenyl)pi perazin-1- yliethyl }cycexyl ) -4-
cyanobut anam de 126 |1 A 757 CON
o N o
N\\\/\)I\NIO
H
The 4—cyano-N—(4—{2—[4-(3-probanoylphenyl)piperazin-1 -yllethyl}cyclohexyl)-
5 butanamide is prepared by oxidaton of 4-cyano-N-[4-(2-{4-[3-(1-hydroxy-
propyl)phenyllpiperazin-1-yl}ethyl)cyclohexyllbutanamide (example 540) using the |
procedure described in example 7 to give the title compound.
Melting pbint 1568°C.

10 Example 782: 2-cyano-N-(4-{2-[4-(3-isobutanylphenyl)piperazin-1-

N\\\)LN,O HCI

H

yllethyljcyclohexyl)acetamide,dihydrochloride

The 2-cyano-N-(4-{2-[4-(3-isobutanylphenyl)piperazin-1-yllethyl}cyclohexyl)-
' acetamide,dihydrochloride is prepared by oxidation of 2-cyano-N-[4-(2-{4-[3-(1-hydroxy-
15 2-methylpropyl)phenyl]piperazin-1-yl}ethyl)cyclohexyllacetamide (example 575) using
the procedure described in example 7 to give the title compound.
Melting point 185°C.

Affinity of compounds for the human Dj receptor can be determined by [*H]
20 spiperone binding |
CHO cells have been tranfected by the cDNA coding for the human D3 receptor
(hDs). [PH]Spiperone (0,5 a 2 nM) binding is performed in the presence of 2.5 to 5 ug of
membrane proteins in a medium containing 120 mM NaCl, 5 mM KCI, and 50 mM Tris
HCI pH 7.4; incubation for 60 minutes at room temperature is performed. Non specific
25 binding is estimated in the presence of 10 uM haloperidol. Non transfected cells are
devoid of any specific binding. |

.Examplified compounds all display an inhibitory constant below 1uM, most of them

are below 50nM.
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d| Chl or Op en\]ll ) | ner o-ll e W \l! 1 et hy! }C 'C! n'}exul Yhitt anam dAan 162 HA—763

rboxylic aci d| (4- (244 (2- rL,@)\;Fo- b-
trifluoromethyl p @I«)/pi)perazi n- 6:6 yl|i ptdy| } cycl oheﬁ)ﬂy an de{ 195.1
)Hrn i

- g | @ S
15 O/\/"\) F 15.1 20 IR 9.5
Y 2T

HCI O
36 Hel Q“ 1.32 46 i u’OVZ O* 12.0

0’? 183 | |61 N HO.NU@T‘ 8.5

NAC-m 2- Qyang

n

54 e ;(O\/

g ' 2
65 o ,Q\/N(\)N 31.6 110 1§ ’O\)CQ/ 10.6
e ,

?"Q 2.1

187, O 39 | |288 T

o o
291 w\/ - 4.4 308 . w\/ 2 3.5




Il A WO 2007/ 148208PCTI 1B2007/ 001673 194 Ex Structure Name M P. (O

Synthetic Path 764 An: 9 ri--.- 4ofyano- N-(442-14-(2, 4, 5-
trichl orophenyl) pi perazi n-1- yllethyl}cycl ohexyl)butanam de 179 I1A
765 . -- --1N 4-Cyano-N-(4-{2-14-(2,3,4- trichlorophenyl) pi perazi n-1-

yli et hyl }cycl ohexyl ) but anam de 176 | :ﬁ_&@&
N- (4-{244-(4-Fl uorophenyl)-3, 6- dihydro- pyridin-1-

yl i et hyl }cycl ohexyl)-4- net hoxybutanam de 201 1A 767 HE HC )OLA
144424442- . :
Met hyl sul f an¥l pheRgMAsiyses£fitha farmuba N1 | pi peri di n- 1- yOpr opan- 2- one,
di hydrochloride 280 I11B 768 . N§4-{ (3 Q/anophenyl) 3, 6-

di hydro- 2H pyridi n-1- yfiethyl }cyO}_Q exy met hoxyacet am de 117
1A NR1'R2 )
U

5 with NR1R2 chosen from the group selected within:

1) —N N—Ar
/

Z chosen from the group selected within:

a) —N—C{-I

H \
R representing alkyl ; cyanoalkyl ; monohalogenocyanoalkyl ;
10 polyhalogenocyanoalkyl ; hydroxyalkyl ; monohalogenoalkyl ;  polyhalogenoalkyl ;
cycloalkyl ; monhalogenocycloalkyl ; polyhalbgenocycloalkyl ; cyanocycloalkyl ; alkoxy ;
monohalogenoalkoxy ; polyhalogenoalkoxy ; alkoxyalkyl ; mohohalogeno-alkoxyalkyl;
polyhélogenoalkoxyalkyl; alkoxyalkoxyalkyl ; . monohalogeno-alkoxyalkoxyalkyl ;
polyhalogenoalkoxyalkoxyalkyl ; alkylcarbonyl; aryl; mono- or polyhalogenoaryl;
15 aryloxy; aryloxyalkyl; mono- or polyhalogenoaryloxyalkyl; arylalkoxy ; alkenyl;
cycloalkenyl ; cycloalkenylalkyl ; - cyclalkenyl fused with benzene ; alkynyl, amino ;

alkylamino ; dialkylamino ; dialkylaminoalkyl! ; monohalogenoalkylamino ;
monohalogenodialkylamino ; halodialkylaminoalky! ; polyhalogenoalkylamino ;
| —(CH,)m @
polyhalogenodialkylamino ; polyhalogenodialkylaminoalkyl ; where
@
20 is a non aromatic heterocycle optlonally fused with aryl or optionally
substituted with one or more acyl, alkyl or halogen ; arylaminoalkyl ; alkoxyalkylamino ;
alkoxy(alkyl)amino ; cyanoalkylamino ; alkylcarbonylalkyl ; acylaminoalkyl ;

aminocarbonylalkyl ; alkylsulfanylalkyl ; alkylsulfinylalkyi ; alkylsulfonylalkyl ;
n being an integer from 1 to 3;



7 69 OA" . ry,.. Frr)*Cl N-(4-{244-(3-Cyanopheny0- 3, 6-

di hydro-2H pyridin-1- yllethyl}cycl ohesyl)-4,4,4- trifluorobutanam de
177 11A 770 HOHO - _,,i 2-Chloro-6-(4-(241-(2oxopropyl ) pi peridin-4-

yl i ethyl}pi perazin-1- yQoenzonitrile, dihydrochloride 284 111B 783 Ha

HO " NF) 0( Galbethg an lintedef flom?@Hy 44, 5- Di chl or o- 2- |
f1 uorophenyl) piperazin-1- yllethyl}piperidin-1-yl)propan-2- one 309
(dec) |11 B\r iMgpresgtingi spro8PCENVPEETOaYL 67 3anL adyl Husel witht ar eydleatisylMrPan

(9 BBRIBEAP RS SSloril Pt i 45479 b AL S st

di hydregmopr helegéAB; alkoxy; monohalogenoalkoxy; polyhalogenoalkoxy; alkoxyalkyl;

5 dialkylamino; non aromatic heterocyclyl attached by a nitrogen; alkylsulfanyl;

alkylsulfinyl; alkylsulfonyl; monohalogenoalkylsulfanyl; monohalogenoalkylsulfinyl;

monohalogenoalkylsulfonyl;  polyhalogenoalkylsulfanyl;  polyhalogenoalkylsulfinyl;

polyhalogenoalkylsuIfonyl; heteroaryl; aryl; aralkyl; aryloxy; alkoxy-carbonylamino;

acyl; acylamino; - éminocarbonyk monoalkylaminocarbonyl; dialkylaminocarbonyl;

10  alkylsulfonylamino; monohalogenoalkyl; polyhalogenoalkyl; hydroxyl; hydroxyalkyl;
oxoalkyl;

with the proviso that:
when Z is a) NHCH and NR1R2 is 1) with Ar representing a phenyl substituted
15  with two chlorine atoms or fused with a carbocycle, then R is not amino, alkylamino,
dialkylamino, monohalogenoalkylamino, monohalogenodialkylamino, polyhalogeno-
alkylamino, polyhalogenodialkylamino, alkyl, alkenyl, aryl or unsubstituted cycloalkyl;
v whén Z is a) NHCH and NR1R2 is 1) with Ar representing an unsubstituted
phenyl, then R is not alkyl, aryl or unsubstituted cycloalkyl;
20 |
or their pharmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic, cristalline structures of these compounds or their optical isomers,
racemates, diastereomers or enantiomers.

25 2. Compounds according to claim 1, wherein NR¢R; is 1):

N N

3. CompoUnds according to claims 1 or 2, wherein Z is a):_

/
~—N—CH
H o\



325 111 B Further characterisation by 1H NVR of sone

representative exanples is given in thé§ollowi ng table: Ex Structure

1H NVR 13 7.3 (t, 1H, J = 7.5) ; 7.15to0 7.0 (ms, 3H) ; 3.35 (s, 2H)
3.25 (m 4H); 2.9 (m 2H ; 2.6 (m 4H) ; 2.45 (m 2H) ; 2.0 (m

2H) ; 1.8 togl.5 :
P 05(7362?%215% accénﬂﬁgilt@ ahy?of(cﬂ@lmém)to 3, wHé&retn RIis)cydnoalkyl,

4.6 (brpmm@lpge_mgcyar@aiiwl(rlnydm;gyalkyp, @glyha;oggqpalkyg @S/@ﬂ?cyg‘qasélk&l? ail;(oxy,

2
(0 Thakodadyy . Fhouelrdoslyy o) affcafbhfiys- 0 Afpyald, 0 Hlbno-g- Sor
(ms Zfﬁolyhzﬂogelﬁ@arilo&yéml 3|é}ylalk3x95 t@lkény’IS (Uycloﬁlld}enyl 1. %ntoaroﬁsratic
(ms, 7H) (ms, 411) (D20) 59 7.7 to #&
(br dad I@ptenpqyclyl(@l-!pyn(\yhergq) the non a(gmagg)he.tergcgclgﬁ opﬁ.\?nall)g e(j l’th aryl
19%0;%@ %%sgbs%?@g&%nt@%e’(%f’rﬁ)ﬁ%ﬁgﬂ"&lkyl r ﬁafd@enz'éll%a l_ﬁa%bgnﬁlﬁikyl

- : -a6cfyéa5mmo)all@ll Alkgicardnylitetérayclyayheti)n the . lﬁetemcvclte {sTeon3agomatic,
° rhy 2 2H) ; 3.85
1hy : eminorprisinyiaiky, ebviuiaaday sksienyaliyt. 5 0 m 2k 1o

to 1.4 (ms,m ninté dm (B, 511) 196 Ex Structure 1H NMR 79 "
NCL 7.15to @%g'@ ﬂ%)f 5.85 (broad d, 1H) ; 3.75 (m 1H) :; 3.4

(5102H);315(m 4H);265(m 4H);245(m 2H) ; 2.0 (m 2H)

1.85 (m 2 , 85, o
H 85 M o 111 Cotnpolinds SSeerring to;aBy b7 siaihset (dTE: whideift Ay rgpragents an
1H, J:a@p' ; 7.25 (s, 1H) ; 7.15 (d, 1H, J =5) ; 4.0to 3.7 (s, 5H)
; 3.7t0°3.4 (ms, 4H ; 3.4 to 2.95 (ns, 9H) ; 1.85to 1.85 (ns, 13)
(DVB0O DO 94

6. Compounds according to any of claims 1 to 5, wherein Ar is substituted

15 with one or more alkyl, cyano, halogeno, alkoxy, polyhalogenoalkoxy, alcanediyl,

dialkylamino, alkylsulfanyl, aryl, aralkyl, aryloxy, alkoxycarbonylamino, acyl,
alkylsulfonylamino, polyhalogenoalkyl, hydroxy, hydroxyalkyl, oxoalkyl.

7. Compounds according to anyone of claims 1 to 6, wherein the

20 compounds are those of formula (A):
0]

R~
O
H "N  N-Ar
\_/

(A)

where

R is chosen from cyanoalkyl; monohalogénoalkyl;‘ polyhalogenoalkyl;
25 monohalogenocycloalkyl;  polyhalogeno-cycloalkyl; alkoxy; monohalogenoalkoxy;

polyhalogenoalkoxy; alkoxyalkyl; monohalogenoal_koxyalkyl;L polyhalogenoalkoxyalkyl;

alkoxyalkoxyalkyl; monohalogenoalkoxyalkoxyalkyl; polyhalogenoalkoxyalkoxyalkyl;

monohalogenocyanoalkyl; polyhalogenocyanoalkyl; cyanocycloalkyl; aryloxy;

aryloxyalkyl; arylalkoxy; cycloalkenyl; cycloalkenylalkyl; 'cycloalkenyl fused with .
30 benzene; alkynyl; dialkylaminoalkyl; hydroxyalkyl; polyhalogenodialkylaminoalkyl;



# 10.8 (broad s, 1H ; 8.4 (d, 1H, J =7.5) ; 7.35t0 7.2 (ms, 2H) ;
7.15 (d, 1H J =7.5) ; 3.9 (m 2H ; 2815 (m 2H) ; 34t0305(ms
7H) ; 2.9 (g, 2H, J =7.5) ; 1.85t0 1.55 (ns, 5H) ; 1.55 to 1.15

(ms, 4H) ; 115t0185(ms 5H) (DIVEO D6) 95 0. 11.05 (broad s, 1H)

; 8.35 (d, 1H, ;74( ; 7.35to 7.2 (ns, 2H)

;71(—d—QlH5)nIl- P% 375t034(ms 3H ; 3.4 to

2.9 (s, 6H) ; 9%115(m39 ;115t0085ﬁm3
H (DVSO D6) 96 @Je(t is @ myn argmatic heterooyqlenoptiopglly fused

. 95 4&5’1&9%& o%:'f’))na‘_}?s&l?sztftgﬂgd hn 8[30% oﬁ}érg‘a(c%ﬁ)aé}%l %r%?@epm%wﬁo%ﬁm

(nmlkaki)alkylérrﬁndo 1. Qlkbw(a"@l'))anﬁﬂ@ 0 OCyéno'éllaﬁamino 1H allkylcé’rtﬁhylalkyl
to 7.0 : 6.4 (broad d

5 (%:qu noallg/l,25 (n?nurpgcarbqngaQ% 4H5 alkyisu.g{igny}alkyém ngwngutfmylalkyl

Akt i, el of) Sophgbiid (g o

5 (mlymmbgeneawldwall%) , 3.3 (m 4H) 1;H) 61(?(4FD 2;H)Z 4? gmt 2H)
; ; . 0o
ms Zb@'ﬁ@?ne&teg%eﬁu%é 44 H NNQ 109 j ut wor - N—m) F 7.35 (t, 1H,

Sﬁ} rﬁ)p7es°er¥t9 dn Oan@lman:gh%teroﬁryygbr( Qhoﬁﬂll dfusé?') W|th3a7 cﬂngaik?) 'or an
3H) ; lze'@EonoJe 2M) belrrg eﬁtIQnallyzs;u)bstmuteG W|th ong Qmmoremlkyl alkenyb alk;(hyl

(0T, qctlanic; prBlodng” gfkaudi mdndhalioddnoakesy bevegidasheaidsy’ siksdlky:
3 25 ({iﬁlky@éﬁ\mo 2nbh @fomAtit he?eréc;(dm Attached- %X(la 7rh’l)roge|=? %I(Wsulfanyl

(ms 5ai}<ylsuﬁln;\(rﬁlk}|1_|)sylfony$ 8mopghg@geaoaltypu:¥gwl75n(Qﬂohglq)gengaﬂwls(Lgﬁnyl

30+ rgoficdhoaidistutoy *LholvraidhhPaikgirand: °- v AldaengpidRsdithy

polyhalogenoalkylsulfonyl; heteroaryl; aryl; aralkyl; aryloxy; alkoxy-carbonylamino;

CDI\)U'I‘3

WP WRNWNRP T ONI
I om\u—\u,

(
7
(

15 acyl; acylamino; aminocarbonyl; monoalkylaminocarbonyl; dialkylaminocarbonyl;
alkylsulfonylamino; monohalogenoalkyl; \polyhalogenoalkyl; hydroxyl; hydroxyalkyl;
oxoalkyl; | | ‘

or their pharmacedtically acceptable salts, hydrates, or hydrated salts, or the
polymorphic, cristalline structures of these compounds or their optical isomers,

20 racemates, diastereomers or enantiomers.

8. Compounds according to any of the preceding claims selected from
among:
- 2-cyano-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
- 25 vyllethyl}cyclohexyl)acetamide,
| - N-(4-{2-[4-(3-acetylphenyl)piperazin-1-yllethyl}cyclohexyl)-2-cyanoacetamide,
- (4-{2-[4-(3-Trifluoromethylphenyl)piperazin- 1-yl]ethyl}cyclohexyl)carbam|c acid
benzyl ester,
- 2,2,2-Trifluoro-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
30 vyllethyl}cyclohexyl)acetamide, |



7.25 (t, 1H, J =7.5) ; 6.85t0 6.65 (ms 3H) ; 5.85 (broad d, 1H ;
3.75 (m 1H) ; 3.35 (s, 2H) ; 3. ( 28 ; 2.7 to 2.5 (s, 6H) ; 2.4
(m 2H) ; 2.05 (m 2H ; 1.85 (m 2H) ; 1.45 (m 2H ; 1.4 to 1.0

(ms 7H) 154 PvilearCrA i 735(t, 1H J =7.5) ; 7.2 to 7.0 (ns,
; r . :
4 0 (m 0. 382 {93@ -3 Tr#@orom@tlﬂgl’p ggaHz@i‘? yi etﬁy@%&&ﬁé&%cérbah?ib acid

uat or |
t0245m(ethyleslld)' 24(m 2H);20 m2H);18 m 2H) ; 1.55(m

(1 InrvsI )3|—|52 ; '(f%fﬁpggar@-z t%ox;@{:fcqf 424~ g%@éﬁ?lﬂ]ethwﬁeﬁg)ég8%2|n-1-

Iﬁ%\)ﬁl}%gglo‘ﬂ\e& ame@ 2 3 (t 2H = 7. 5) ; 2.0 (m 4H ; 1.8
98 Ex Structure 1H NWR

175 5c| Elr - aZ\MetIm;y d%{%[&r(@a&ﬂlﬂyormthylp@enyl()@!Petﬁ#mJ = 7.5 ; 7.0
=75 J—75;635 1i-1): 6.25 (d, 1H,
7. %'fethﬂ}qc'%’rth‘e"%'ﬁﬁéeqa@j“g‘é ); 3.6 to(g 3 I(ms) 3H) : g 2 to

J =
2.9 (m; 6H)2 Meth&y-N-(4-2- [@l?(&trﬁbbrométhélphengll)lﬁpémzln-5H) ( DMSO D6)
290 )&e 10. 3 broad gt, 1H, =7.5) ; 7.4t07.0
(s, 7|-gl]eth cgclpguexylpgcetamlc@p(gydrgpb'llond 9 (m 2H) - 3.5 (m 2H) 3

3.3 to 2.8 . .

7.5) : 1.9 -2 pid @'1%0,\,?(?3{&6[2 (PR Homeégylﬂgem%%&%rﬁzgs g (t)

(1H1OJ|_|)=yI]_"é-tl’42'3)I}f%/clbhéxyk)acYethnﬁdn 3H ; 3.25 (m 4H) ; 3.2 (s, 3H) ; 2.95

;2 L9t 1 S GRpOl ) Enbaarboricads (fe-i%-[%%@)ﬂdoroq@ﬂ%ﬂ RbieRYDPipBra) -

96 75;715t70 3H) : 5.8 (broad
%’%“'ﬂ&% hék&"%é'??e ) 73,28 (m Sﬁ : A (m 4(H)r?az.511

(t 2H J = ZFH$Iraxy2Ng8- {2e{4 (ZHrlfonr:onvetbylphenylgplp@razmﬂ(ms 5H) ; 1.6

to 1 1 ) [--- 0
3&@'336}0%@“(3&'}3@??“‘?% gﬁdrpg%g 1H)n . 5. glst{sl 1Z|) 3;5 gt 75
(ming) 3. @I\/fe’iﬁo% (4{? [%5&3(-t$|ﬂu§|'?9rneth§l’p215n9lf)ﬂnpér‘@zm -13.6 (m 4H) ;
, to 1.4 (nms, 2H) ;
1.3 to memmw;:lohaxympmamuﬂe HO .
- N-(4-{2-[4-(2,4- D|f|uorophenyl)plperazin-1-yl]ethyl}cyc|ohexyl)-2-
methoxyacetamide,
- N-(4-{2-[4-(2-Cyano-3-methylphenyl)piperazin-1-yllethyl}cyclohexyl)-2-

20 methoxyacetamide,

- N-(4-{2-[4-(2-Fluorophenyl)piperazin-1-yllethyl}cyclohexyl)-2-methoxyacetamide,

- 2-Ethoxy-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide , hydrochloride,
- Cyclopent-3-enecarboxylic acid (4-{2-[4-(3-trifluoromethyl-phenyl)piperazin-1-
25 yllethyl}cyclohexyl)amide,
- Cyclohex-1-enecarboxylic acid (4-{2-[4-(3-trifluoromethyl-phenyl)piperazin-1-
yllethyl}cyclohexyl)-amide, ’
- 2-Ethoxy-N-(4-{2-[4-(2-fluorophenyl)piperazin-1-yllethyl}cyclo-hexyl)acetamide,
- Tetrahydrofuran-2-carboxylic acid (4-{2-[4-(2-fluorophenyl)piperazin-1-
30 vyllethyl}cyclohexyl)amide,

- N-(4-{2-[4-(2-Cyanophenyl)piperazin-1-yl]lethyl}cyclohexyl)-2-methoxyacetamide,

- 2—Methoxy-N—{4-[2-(4-phenylpi perazin-1-yl)ethyl]cyclohexyl}acetamide,

P



t, 1H J = 7.5) ; 7.4 to 7.2 (ms, 3H ; 4.75 (2H ; 3.9 (m 2H)

7.5 (

;3.7 (m 2H) ; 3.55 (m 2H) ; 3.45 t@18.05 (ns, 10K); 2.95 (m 2H) ;

2.2 (s, 3H ; 2.0 (m 2H ; 1.9to 1.6 (3H) ; 1.5 (m 2H) (D20) 199

Ex Structure 1H NVMR 367 13.4 (broad s, 1H) ; 7.75 to 7.5 (nms, 2H) ;
1 (t,

T Ay o 4.3 to 3.95 (ns,
TR (2 lbhelr_wi)&@'\l (4 Elﬁ(f{ ﬁlflubi'ﬁmetrf}/kﬁ’én(y?g p%i‘ﬂzm 1H) ; 0395 (1 s,
s, M}%thyd}m/clqd)ﬁxmwamu@e N—N 7.35 to 7.2 (ms ‘2H) ; 7.05 (t, 1H,

7.

3

(

J =175 3.5 oH) :
3.35 10 2 du3gnl -G galdnydBinstydofEny i dikin-%s . (T 071
L A 079 (60
g e") (ms 5H$ etb0>9\'-(\/r(4-{z?|{4-253-&';|v8g)f?esz;%@nw?pgrtzrln&1; H)? _55 K '72£g to
1 45 ( tﬁ@%"ddifi‘?gswangﬁﬂ 693 N.L..O-- 6.9 (s, s, 1H : 6.8 to
6.6 (m; 2Cyclokex1¢tenechrhoxylid asid M-[2L(#-phedyifibefanin-4H) ; 3.05 (m

2
1

; 7 .6 ; 2.5 to 2.35 5 ; 2.45 2 ;
H%s (rﬁ%)%%ﬂgycﬁhe?(yg}emid%?ns 3H) O 1.2 (EnmszH) H)707 A -- (ln}[raH%S.9

6. 75 - T4.B)- 45 (t,
tla 372 (7r‘5§()3y§591ex 15er1’e5;a|§:§0xy]1$a%ld%{‘2a@ﬂ%o EK%#%{E&@Z%%S (gn
oHO : glethyldcychiyexyamide,(t, 2H, J = 7.5) ; 2.1 to 1.7 (ns, 6H) .
1.45 2 35,to 1.0 (nms, SH), 730 HatyF Ha 9rm ------ re 4.75
(s 2I(-|)m, F&%C'egemzhf%%f(ﬁ’@%"ﬁ%a@d£4(<§34'@z‘%r§%§vd”§‘p Az~ 5. 2
(s, qeth%g&/ddnex bomidd. 85 to 1.4 (ns, SH (D20) Example 771
1- (4 { di chl’or opheny! ) pi per azi n- 1- yfi et hyl pi peri di n- 1-

yl ) but an- 2= Nr(4- {2\7{;6}(266@@(3@08 ;emmo?ylwm}mc Xﬂl)'@p a:
5 SR I L7, L gL v
1-1%, 3- di chCytlopbrr3lenedatboxpiidaciddur244-(2-fluorophenyl)piperazin-1-
yllethyl}cyclohexyl)amide,
- Cyclohex-1-enecarboxylic acid (4-{2-[4-(2,4-difluorophenyl)piperazin-1-
yllethyl}cyclohexyl)amide, _
- N-(4-{2-[4-(2-Cyanophenyl)piperazin-1-yl]ethyl}cyclohexyl)—2-ethoXyacetamide,
20 - Cyclopent-1-enecarboxylic acid (4-{2-[4-(2-cyanophenyl)piperazin-1- '
~ yllethyl}cyclohexyl)amide,
- N-(4-{2-[4-(2-Fluorophenyl)piperazin-1-yllethyl}cyclohexyl)-2-
methoxypropanamide,
- N-(4-{2-[4-(2-Fluorophenyl)piperazin- 1-y|]ethy|}cyclohexyl) 4-
25  methoxybutanamide,
- 2-Methoxy-2-methyl-N-(4-{2-[4~(3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)propanamide,
- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1-yl]ethyl}cyclohexyl)-2-ethoxyacetamide,
- 2-Cyano-N-(4-{2-[4-(2-fluorophenyl)piperazin-1-yllethyl}cyclohexyl)acetamide,
30 - 2-Methylsulfanyl-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide,



5 ylethyfipiperazine, dihydrochloride in 25 nL of isopropanol and
0.29 g (2.1 mmwol ) of potassium carbonat®4is stirred for 30 m nutes
then 0.089 (1.1 mmol of 2-ethyloxirane is added. The suspension is
stirred to reflux overnight. The precipitate is filtered and the
solution is (4L TN : i s

i ss0l ved 1 O D e B e S e
over naylatbylicyciliexyt)acetamidermdiraghionide.concent rat ed under reduced

. The- [ i i fied. .10 foSili ,
(i ol or omet AR R Rh G ey oS e o s FeloRyd Zumptnpagetgmice.
di chl or opheny BiTaAIGELN-(A-{2{[ugRMddrdp RSty Pigerazineut an- 2- ol as an
oil that crystallizes upon standing. Melting point: 94C 151H NWVR 7.2

to 7. o5ylleteylieyalohexyl)propgnengdem 1H) ; 3.7 (m 1H) ; 3.1 (m 6H ;

3t S0 n-Bg B riidiothefyiiBipbPadn A Eihyigbiohegy §2 fifncihcetamide,
] (Zf‘;}é”‘ (-2v3442qh(2-FIpbopyEnpPiperrZim 1 et yiichyloperpl)-2<bxoblitaharhideq

h
- (4205 44. (2 GyaneH--SE NI yaNeRhe RiperaTinel Hlietsy DevleheryDageiamids,

-2-o0ne i s _obtaiped by ' 4L 3
144-1214- ( qu di{gﬁ?cg?’)gp Hfclofo e PlfRagh-1-yllethyltoyciohexyi)-2
yl i@t hymktioxgatefamidey Gbut an- 2- ol according to the procedure

(o7 1 (m ORGSR R BhenTperadnts (m o 2.5
2H) 1i ; Ao : ; 2.05 2H) ; 1.7
7 2 oA g, o) 2 05 Sy 1117 (i

RPSRRN

=]

: WO
2007/ 148208R2=DxbBY8-{2 (a4 8taflaaromethylphenyyipgiaginz T2 :

2 R e R D BRR S Bty 1 =t 1 piper i -1
((:4;13234‘ g(2);-%EQEN@BWHrﬁi@ﬁgvl()tqizqﬂr(a&riﬂudmmdtﬁylbuéam)m,sériaginn-1.1- 14) acet i

( 4- { 214lethdlayclobenylaeatamidei per azi n- 1-yl i et hyl } pi peri di n- 1-yQaceti ¢
idi f , .

(o {219 (o R A oo ey RigaRiny  IEUMASYFSNBSHAr - 1- ycacet i ¢

acid etibd;brogﬁk%%sléinﬁtﬂa,t he procedure described in preparation F, step

1. 10 t e

2. (4-{ 244- ¢ 3-Methowr NyrReshanyiRiperazin-1-ypetulleysipbeydiouieramidey) - nm
5 O (o o GG R e P oS lPnARO I L: i -1y -

- met hoxylettyf}ciclvbeRyl)asatamidale is prepared from

4-{2-[4-(2, 3-di | ) pi. in-1- . .

)1 ] ot byt | o Dt et Joaeord Biimsc meldphanypinscesinr byeibyisyseheni-2-
i Mel ti int: 66C 1HNW 7.1 (t, 1H J =

?Tg?a?q%‘?‘graf’g’g’éééseg&@s‘? 211) "3 7 (s, 3H : 3. 35 (s,(2H) ."3.3 to

2.6 (s, 17W-(4-{2[4(2-€CyandS3-nifkior@pthylghenyl)piperazingtrgl]etBidjcyclaheeyl )2y

il %3 E QQQ%Y%‘%I%I%W& hyl phe%f"?‘g! Sefgfi n-1-yli et hyl } pi peri di n- 1-
g 3%7 ?1 thzgéE?%?%—%%?ﬂ%%&?&%-@tmﬂﬁomnY@wylphenyl)piperazin-1 -
yllethyl}cyclohexyl)acetamide,
- 2-Cyano-N-{4-[2-(4-phenylpiperazin-1-yl)ethyl]cyclohexyl}acetamide ,
hydrochloride, ‘
30 - 2-Acetylamino-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-

yllethyl}cyclohexyl)acetamide,



202

Thel- (4-{214- (2, 3-di met hyl phenyl ) pi pe?i&zi n- 1-yl i et hyl } pi peri din-1-y1)
-3-net hyl - but an-2-one, hydrochloride is prepared by addition of a
sol ution of |sopropylnagne5|un1bron1de on

2- (4-{2- 14- ngéﬁiﬂﬁﬂbdrﬁ@thg@héﬁyl')plbebﬁﬂlﬁﬂW]éﬂWlﬁ@bbﬁbﬂyli—le) N
met hoxy- N- e hyI acet am de using the proCedure describ
pr eparcyanoacetamide,p 3. 5Mel ting point: 182C IH NWMR 7.1 t,

(125 J8Ii) 7_?%.(47-{%[)&&’3% I%sﬁiu @he&?p@n?%np%%ﬁr‘?qzﬁ]ftr%%"?cygpfﬁe%@%

(S 3'@thox§éc§térﬁld%0 (ms, 311) ; 1.7 (m 2H ; 1.5 (m 2H) ; 1.4 to
0.85 (d, 3H, =7 5‘? 10Exarrp| e 774

4 {214 EDZOSOdV-ﬁ%&W'&%%@IMFQF%MEhWMGfé?'ﬂy } pi peri di n- 1-

03 t HCl HCI N Th
)1/ (Z ?@]’fﬁ\)ﬁ}%@&bﬁ?%%ﬁ?ﬂ%@% )epl per azi n- r1 yl]ethyll pleperl di n- 1-yl ) but
an- 2-one, -@- Gydn@w;(@l{i-@@(is dﬂtem:rueﬁpmmdmylypmmzm-’sol ution of

et hyl nesi um brom de on, 2-
(4-{21 )dl%@?ymyeﬁoﬁ@?("b? Gtamide, p| per azi n- 1-ynet hyl } pi peri di n-1-y1) - N- et
hoxy N- ”E‘t fﬁﬁ ?Wﬁlflﬂél'd@gn%pﬂre?&ﬁﬁﬂtﬁ aﬁ%ycmxyr}zor eparation

F, step ol nt
1-104- {éméxya}:,eSamildaet hyl phenyl ) pi perazi n-1-yl | et hyl } pi peridin-1- 20

)1/I %zple? tziz (272&358? r@é“h{g Eﬁé%@rqiﬂﬁ‘?fgpggpw)qung} ﬂwll}emy&gy?lapﬁxsﬂ)%amide,

pent an- 2- Qan_Cyand gAbI3- et Ife drafinof- propyl magnesi um
brom de on 24 4214@%21!4@09 Wip rﬁﬂ’ﬂp‘ﬁ

di net hyllesheloysisihexytacetamige.l et hyl } pi peri di n- 1- y1) - N- met hoxy- N- et hy|

Vel g poi MG TR ol Bl TSR RS DI BlBRek) 3158- °

Exignp! gifldéfopropanamide,
3-(4-{244- (4-net hoxybut anaoyl am noefﬁ%cl ohexyl i et h¥l | pi perazi nl- yOoenza

mide  5A AiovenReNif-{B441p.6 bB4eHABYgropaphthalen-1-ylpiperazin-1-

yl_j(éelt% ﬁlh@g‘fﬁ%exy pgggtja}'ﬁﬂoi;gﬂ gn;m de‘ 2 nL of dinmethyl sulfoxide,

16.5 ny of- DEthosi-Nadeiarda(36,2,&tetrabyd > ndphtiialen-1ay)pperazBot hydr ogen
per oxyde solution ig sti rrgd for 2 hours at roomtenperature. The

suspen¥iShyiiyaeyace@di8e i of water. The solid is filtered,

¥ %edoy NN 4B 5-BISHMEFE eSS RS HE - 1.9y ey o iBkyhR2-
3- (4- { evethgxracetdmidgbut anyl am no) cycl ohexyl ] et hyl } pi perazi n- 1-yl ) benz

1 d id. Melt,i. i o 202C . 1 VR
06) - 735 1 SeBAEC ety ilfoSRiethiighennpinarazin 1y IRT MR 25
E”B 3H‘)etho>?ya%5ta(rﬁide1|‘|) ; 3.4 (m 1H ; 3.25 (t, 2H J =7.5) ; 3.2

. 15 2.45 2. 05
1. 8 to 1- 515(4({%5[,4 -(@+§-Di-t rtwtxlwrlmnd)n-4-yl)plm@amn]oytlggw‘écymexyw2 K

[3?{2- ?E’P}(}?’é‘?‘&%ﬂ?bpw ) pi peri di n-4-yl ] et hyl } pi per azi n- 1-
y1) phenyl | car@ap[@-@c6-dbigembut@syrihiddd4-yl)piperazin-1-yllethyl}cyclohexyl)-2-
methoxyacetamide,
- 2-Ethoxy-N-(4-{2-[4-(2-methoxyphenyl)piperazin-1- yI]ethyI}cycIohexyl)acetamIde,
- 2-Cyano-N-(4-{2-[4-(2-methoxyphenyl)piperazin-1-yljethyl}cyclohexyl)acetamide,
30 - 2-Methoxy-N-(4-{2-[4-(2-methoxyphenyl)piperazin-1 -
yllethyl}cyclohexyl)acetamide,



Step a:

1- (4-{214- (3- am nophenyl ) pi per azi n- 1- yfaiet hyl } pi peri di n- 1-yl ) pr opan- 2
-one The

1- (4-{214- (3-am nophenyl ) pi perazi n-1-ylj et hyl } pi peri di n-1-yl) propan- 2

-one i s prepared £rom o r4-(o. i
1200 (e (F SORrGUREP B hemrhe PSR Yy Ao peetamids
-one 25hydrooblotide, procedure described in preparation D, step 2 to

0 e, e A RSB A St s DA DB

[3-(4-{2- [lI(l-%4-3§q9-r(9¥t¥l'\Ib%&?@dygbibeﬂaﬁfhhe&l%hgﬂ}t!y%my?“zlnﬁé%@%blé?ﬁlde

rbam c acid eth ester cool ed sof ution of (0.3 mmol)
of B (4-{2+R2-Methoxyrdbldefd/ 14 (5,04 &tetrahdrenaphthalen-1-yi)piperazin-1-

|l et hyl Y pj 1 2- 5 nL of dichl th d
.03 o (NSNS DR i ne. 15 o owly added 0,082 g (0.3
mol ) of et th(4qial[mr(2I®rﬁlaﬁi;menWs|p@r&.wﬁ/l]e‘thﬂ} gbfdh@x?h}-@r @yarjmao@tamlde

roomtenperat ure then concentrated under Teduce ressure.

product i s -dV<4dR4d2iGhletappensbeipgrazin-iaylesiayltavceodexy2- mvac@ar%e

o essure. - THECHRIG LA G HuB b EBRER A HptN o Ry EEetamide,
Lo 21 (o e B e a2 - (129\;%? i carb
am ¢ acY'l!?t'éY'}ﬁYFm@g?(& g%@g&‘?%l id. |\/E?/tl ng );;m I?n P 118C Y

EH?NQ/R e 2?51‘9?1 %u@& (4%@1443@ lﬁéor%ﬁ\etﬁﬂph%mg Jpé%z%ﬁs (%5 Sflc—ll) 1K J
3. %50(5?§I]eilf2ri)l}cycbh&5yl()aattetahﬁde 2.6 (m 4H : 2. 45 (m 2 2.2 (s. 3H
; m

3- 0x0- 4- (4- %&iﬁﬁﬂﬁﬁh]faa@r-é-ﬁ@%tny\p?ﬁampwpsr AR Clohexyt)-2-

yI &t hy, 1-yCbutanenitrile, dihydrochloride A sol ution
1§ é)}rﬂ?b?%éff%ae of potassiumtert-pentoxyde solution (1.7Min

toI uene) is W[M&-@hle@-&ﬂnethymempatanim1t)d]eﬂ'lsd}tdyclodaexglmajti on
of 52 hél 27 mTJsE'?e of acetonitrile in 2.5 nL of tetrahydrofuran
fol | owe addition of 0.19 g (0.44 nmmol) of

(4-{214- (3 tzc&éH@fA@(mmyct (m@wmmmaérdmémy@ﬁbhylbﬁupewn 4in-1- 25
yl)acetic acid ethyl ester in tetrahydrofuran. After 30

m nut esyllethyilsyaiohexpidacatamide, t he reactl on mxture is diluted with 10

SR acer ArECH ARG ARG RO SRR DPItraBh LRI

reduceqngﬂ@g?yéaammlethe product is puri f| ed over 10 g of silica gel
(el uant dichl oronet hane/ met hanol 95/ ). ily product is dissolved

in 2 nL of - M}(@LEe@osrfcﬂrifmgmﬂmmfeeml)ﬁwraaneﬂhyhletevth@fcl%!wyl)-2-
aci di fi‘% )\é\’ efm drochloric acid diethyl ether solution. The

pr eci pi P téred, washed with diethyl ether and dried under
reduced pr e%@-{ﬂ-{&(&@%cﬁ@r@@é@)‘kﬁpmzﬁ bylethyldydcheky)s2t ri f |

uor_orret hyl phe erazin-1-yl]ethyllpiperid in-1- yl)butanen
i t 2P1 e, MEthe %‘Sﬁwff de. 5Melting point: 160C 1H NVR ( DVBO

D6 11.2 45 t 1H J = 7.5
: ) (d. (i régg"&’?"é@z [%é%g%eéﬂb%eﬁy[}&l?é{a&lﬂﬂ {7 5) . 4. 50
(s 2H)yllethyllzy¢lohegH)acetamiie, ( m 2H) ; 2 55 (m 2H) ; 2.45 to 2.9

N (4 { 20 ( SELEA - B aRrodi DR PSSR e R ereinhay 2, 3, 3

trifl uQipex QHigde ni s

TheN- (4-{2I4-(3- acet yl phenyf | pi perazi n-1-yli et hyl | cycl ohexyl ) - 3, 3 3-t
" riBPuoro- -2-Acetylamino-N-(4- {2 [4- (E 3~ dlﬂuorophenyl)plperazm-1-

yllethyl}cyclohexyl)acetamide,




propananmi de i s prepared by oxidation of
3,3,3-trifluoro-N44-(2-{4[3-(1- 217

hydr oxyet hyl ) phenyl i pi perazi n-1-yl } et hypcycl ohexyl | pr opanam de
(exanpl e 477) using the procedure described in exanple 7 to give the

Ef 'ELSRSE@?ﬁ-{f—&a—%—k%b;‘?%@éﬁﬁﬁ@ﬁygﬁ%%ﬂa%}eth&}@é%%&?'ﬂﬁo:
¥hle(2at cza?gg\nk m%p?mtm e e@ﬂ era,2|{| 1-yll ethyl Il cycl ohex
yi)- pae NGB SRS B |

2- cyar%ﬂ Tetrdyé rcﬂfé&? ééetabmt!@xypr opy1) -
phenyl’| pi perazi n- yl} et hyl )'cycl ohexyl i acet ami de (exanpl e 566) using
thé pr ocedtR-@yaBOd\éé‘bl{?%@-l vinteml lpiperasing! -ylethiycyalehexybessianmide,

08 2 oS TR ORIED 0 o

¥|h] ithwétﬁy' y?4 {2Bl?ép(%t%ﬁhmOle | 1-yl j et hyl } cycl oh
e cyan ropano en | era2| n e CyCl oheX
yl)- 5ybut ~adr&aYiane- IH41§§ p?aégdlﬁ 5 *M%gm%@a A 7 Jetyliey

4-cya xypropyl ) phenyl ] pi perazi n-1-yl } et hyl ) cycl
ohexyNL%Q}}%%}&?%%E%@&%4O) ~using the procedure described in
exlanpl e 7 -tID-CQﬁaV\e NJm-{m[uJ(z SedimmthyigheMi)gipevazipeint 158C. 10Exanpl e

2- cyano- N- ( 3-1sobut anyl phenyl) pi per azi n- 1-

I et hwiqtaylmm@qypae@t@m@e di hydr ochl of i de

The2- Fﬁmﬁy

ex?l )cyanoalgl-e(? g{%{g r&ﬁxg‘r@@% ri dée i Fbgrr%%Qf’l:gﬁ%thﬂ)l%éy%dahégﬂyﬂc‘éMnﬂﬁe
2- cyano- N--[NI(GKQ{M (533!0Imrmgzdnewlrﬁ'\enyl)plperazm -1-yllethyl}cyclohexyl)-2-

2- met h¥\§£ henyl ] pi perazi n-1-yl } et hypcycl ohexyl ] acet am de
(exanp ’5’)"\%‘/"”‘ g the procedure described in exanple 7 to give the

ti{d e componnd. ﬁ(ﬁ'-(%'—(‘)ﬁloﬂ@dﬂ&nyi‘)ﬁﬁﬁrazun 1-yI]eth%I}’éyfddHé>69£02 —cfartHReNstfide,

2
for the human [;3 receptor can be determ ned 0 spi perone

bi nding - 2- annoCM(As{ZHéx@-tnﬁwrom@thomlwprlpﬂi@z'wNA ‘coding for
the hu e hD3 [ 3H Spi perone (0,5 a 2 nM binding is
perforg@%hgﬁwq(iéh%y@gg%t@@ é? 2.5 to 5 pg of nmenbrane proteins in a
medi um cont RiCyED-A38-ENuNaGluors-3nvfiketomethiphenylybiperaziii@t pH 7. 4;

incubation for 60 mnutes at roomtenperature is perforned. Non
speci fVlletﬂyl}QYQlQhﬁ??g’%%@mlﬂﬁat ed in the presence of 10 pM

Do e A AN A PRSEI iy eceippice
human D3 reaawano -Ni(4s[eAE-(BapettraytBitrifueremeathylprerst)pipgirazin-1-n t he
follow ng table: 208 CLAI NS
yllethyl}cyclohexyl)acetamide,
- 4-Cyano-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)butanamide,
25 - 2-Cyano-N-(4-{2-[4-(2,4-difluorophenyl)piperazin-1-yl]ethyl}cyclohexyl)acetamide,
- 2-Cyano-N-(4-{2-[4-(3-isopropoxyphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide , hydrochloride,
- 2-Cyano-N—(4—{24[4-(3-m.etho'xypheny|)piperazin-1 -yl]ethyl}cyclohexyl)acetamide ,
hydrochloride, ,
30 - 2-Cyano-N-(4-{2-[4-(2-methoxy-5-trifluoromethylphenyl)piperazin-1- /
yI]ethyI}cycIohexyl)acetamide,
- 2-Cyano-N-{4-[2-(4-m-to|ylpiperazin-1 -yhethyllcyclohexyl}acetamide,



‘5with NRL R2 chosen fromthe group selected within: 1) -NNAr Z
chosen fromthe group selected wthin: 2% -N-CH H\ Rrepresentingal kyl
; cyanoal kyl ; nonohal ogenocyanoal kyl ; 10 pol yhal ogenocyanoal kyl ;
hydr oxyal kyl .; nonohal ogenoal kyl ; pol yhal ogenoal kyl ; cycloal kyl ;
monhal ogenocyq; l@hhinb-mhé{éqhqgaﬂﬂwﬁhf&hgpghemyw@é}@ﬁmDal kyl ;

al koxy ; nonohal ogenoal koxy *; "pol yhal ogenoal koxy ; ‘al koxyal kyl ;
nFthaI ??(ﬁhw.}lww)pmpanlmdghal ?Eenoal toxyal ky: ;

al koxyal kox ; epo- a .

pol yhgl ogenzy)§1¢y&<’595{|\’1@§§Q?Iégﬁ“ﬁu%mﬁqﬁ‘éﬁb%ﬁ??(pa}%’%ﬂf@'1'rmno- or
pol yhal ﬂ%ﬁ?@éydlohex%fpﬁrcﬁfaﬂamue \ hgdbddh]@fﬁ!dﬂ" , mono- or

pol yhal ogenoaryl oxya oxy ; al kenyl : cycl oal kenyl

: | al ;
cycloal kenyl Mt(#yiR- 4—(@;‘%ﬁaﬁﬂ¢§l%leﬁf/0l§i§§faﬁim'ﬂ -yisidleyclohgxh?ytyanascatamide,

ST o e T ——
; hal odi al kyl gur@d4K B! Chipri-2thlopgeineral yoipexarinet -yl 1étaly B yolShéiaf )-2-

pol yhal ogenodi al kyl am no ; pol yhal ogenodi al kyl am noal kyl ; where Het/
20i s a PYANOACSHHNINE, het er ocycl e optionally fused with aryl or

optionally -%'—Qﬁf;a%- _g%%/_:[&_g?g%r@_@__tﬁgf,gﬁ%ig}de@Fbghﬁ)iﬁ%m{;ﬁl_qgen ;

aryl am noal kyl al k am no ;
cyarmal Wigthyileyelohexykpltaaahody, al kyl ; acyl am noal kyl

2yl sl £ o Givepe-N- G Rt i ieivopdaibinBBhen Y yfiptiarin-Tg an
i nt egerYIE(}H&}&C‘&‘G&E‘/Q?CG?@#Fpr esenting an aryl; an heteroaryl or an

aryl fus tth a cycl oa or an heterocycle; Ar being optionally

subst i t ut ed 24Qyanoé-(4{2-i1(2-flabky-b-trifludromethylahgpylypiperagind-

hal ogeng; .al koxy: npnohal ogenoal koxy; pol yhal ogenoal koxy;

al koxyaﬁl&}ﬁylﬁycéhﬁxx(}?%ﬁpﬂg&e'non a.romat‘i c heterocyclyl attached by a

ni typgen; alXypyaHbf J{z-[@J(MyarMypnéhyl);ﬁEébdzﬁuhf %!lkﬂyl}cyclo-hexyl)acetamide,
nyl;

nonohal ogenoal Kyl sul fanyl'; nonohal ogenoal kyl sul fi

nmonohal kygdraellokdesul f onyl ; pol yhal ogenoal kyl sul f anyl ;

vl ar ar e Moo B0 RE BB R G e GRlcToREt 2-
am nocagyemogcetamideal kyl am nocar bonyl ; di al kyl am nocar bonyl ;
10al kyl sul f onyl anni no; nonohal og%enoal k¥l'|t; pol yhal ogenoal kyl ;

Al e Y
hydr oxyl ;  myM{(éxg-ad(tertBudGmuafpme wrw@m-&ty%pmrazwkn Zis a)
NHGH a i W enting a phenyl substituted 15
Wi %? tml%ﬁﬁg&c@]eﬁg%&%ﬁgﬁég&gﬁ@ﬁth a carbocycle, then Ris not
am no, al kyl&Gyano-NH4{2y4-62rmmethylR®Hrifhudrogetiodd ke yd)piperazin-1-
nonohal ogenadi a| kyl am nag, pel yhal ogenoal kyl am no,
pol yhalﬁ%éhﬁmyéqw&]%%?m &%yl , al kenyl, aryl or unsubstituted
cycl oal kyl ;. n_ra-r3d i . i | - -
representi ngN gl"-l {%ﬂfﬁﬁgqlﬁﬁ%%ﬁg‘r@ l@ﬁyl?{ﬁéﬁ?a%n?;&l}]g‘tm%% %%,heé%"} |3,%,?
unsubstfrifluompreyariamaidiey| ; 20 or their pharnmaceutically acceptable
sal ts, hydr S, Or salt or. . the.pol ymorphic, cristalline
St Pt ur os gy R s S ethelph B ERe R ey ! [ acemat es

di aster!gﬁmﬂ loheRAMdamide, 252. Conpounds according to claiml,
wher ei n Rllgyies 1)5"%tl /\' -N N \/ 3. Conpounds according to clains 1

or 2, wher eiM(4{2-44-63-ChioroehtiiHoropheng!)piperazin-4-yiteshy exybed-di ng
to any &can%lagietg'?ni&e,to 3, wherein R is cyanoal kyl,
- 2-Cyano-N-(4-{2—[4-(3-methylsulfahylphenyl)piperazin-1 -
30 , yllethyl}cyclohexyl)acetamide, '

- 2-Cyano-N-{4-[2-(4-naphthalen-1-ylpiperazin-1 -yl)ethyl]cyclohexyl}acetamide,



pol yhal ogenocyanoal kyl, hydroxyal kyl, pol yhal ogenoal kyl,
cyanocycl oal kyl , al koxy, 219

al koxyal kyl , al koxyal koxyal kyl ; al kyl car bonyl , aryl oxyal kyl , nono- or

pol yhal ogenoar yl oxyal kyl , aryl al kwry, al kenyl , cycl oal kenyl , nonaromati c

5 het er ocy YA {LHR) B5vBietriFiud rémethyiphenyh piderazihat @ledhyiidyeldrexyl)-4-
optionally fused with aryl or optionally substituted wth one or nore
acyl , @/erpputanamidegen, al kyl car bonyl al kyl , acyl ani noal kyl ,

2 hocar bomt At T ES X oo PR R o et el S SRR O o g

an i nteg@obatetamidefo 4. 10 , 5. Conpounds according to any of v
clains 1 to erein Ar represents, an 6. . Conpounds accordi ng
Codany of -V E S utrophemuiibaiazire T silstieus bR REe g o

| Kyl NGXRDDa. ke ' | o
I o A g Sty b i, ) core
al koxycar bdh§)3aiithagroaldy{#-[2-4dHphesylpiperatian -yhethyticydieheydpoepanamide,

hydr oxy, hydr Lkyl . _.oxoal kyl . . 7. _Conmpouynds .accor di

s anyone AT S CRBRES tiiksrometavianomy RieraaRRL TP ESPRUIEhE AR
f or mul & dacefdhigeher e R schosenfrontyanoal kyl ; nonohal ogenoal kyl ;

pol yhal‘ogenoal kyl ; ' 25 nnnohalogfnocycloalkyl;

pdlOy hal ogen¥-(4(2t[d4bryhloraaRrasihryphenyhpipetmrzivdrHistlyllcyclohexyl)succinamide,
| yhal K . al. koxval kyl hal Kk ;

Dol Yhal ogerBaRBRIATRIN Bttt AR SRy bSzin-1-

nmonohajparARsidichesgl imidél kyl ; pol yhal ogenoal koxyal koxya | kyl;

nonohal ogenocyanoal Kyl ; pol yhal ogenocyanoal kyl; cyanocycl oal kyl ;
aryl oxy; ar%ﬁﬁwarh{;{ﬂ:&a{ﬂ;ﬂ?ﬂw&%m@wniww@mnqra@péroa| kenyl al kyl ;

cycl oa| | nzene; al kynyl; dial kyl am noal kyl ;
hydr ox 'ﬁﬁi‘b‘;”r"w %g‘é"ﬁﬁg ‘al kyl arni noal kyl ; 211 -(CH2) m C Het Het
WhEs e7 i s -aNH4n24dqaeChiordstraethoxgplemyljpiperakziny1 {ylletylteydlohexyy)-2-or

optionally substituted with one or nore acyl, alkyl or hal ogen;
ar yl anfYaiRa08{@amide, koxyal kyl ani no; al koxy(al kyl ) am no; cyanoal kyl ami no;

al kyl car borw] Laacrylianbr 1am l;

al kyl sul fan%lc%r{.gél Néﬁﬁ% %3? pﬁ %ﬁ%ﬁ%@ﬁylﬁggﬁwﬁ Qﬁ'@o’ﬁ% al kyl ;

al rchlthéiby&tyGMmel yd)):apeilaymidegg_enoar yl ; mono- orf . r :
ol yhal ogen 0X ; ej.n i nt eger om0 to 4, Ar
Iroep%/esen'? s g%mm§§&%f®%ﬁwy’ '”%‘Fﬁhﬁak}?'_“f'ﬁ’é%%raﬁ“fk a cycl oal kyl
orp@n pﬁétﬁwq&d)@xy%cg@nﬁ]gepptl onally substituted with one or nore
al kyl ; “al kenyl ; alK , 10 cyano; hal ogeno; al koxy;

nyl ; y
nmonohal ogenaﬁmbz(ﬁdﬁylﬁa(ﬁcfgmoﬁ-mwpmmd)p}mmgmﬂ-di al kyl ani no;
non arog ey Lyl .attached by a nitrogen; alkylsul fanyl;
al kyl sxﬁgﬁi‘@?y‘ﬁé‘ﬁ%@é@ﬂ%@ > nonohal ogenoal kyl sul f anyl ;
nnonohal oge M[ﬁﬁ-férﬂBbtyl-mﬁ@MXSJQI@@‘M]dfp/érszinf-w%]éthyl}cyclohexyl)—2-
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20y|Iethyl)cyclohexyl]butanannlde

N-(4-{2-[4-(3-Chloro-2,4-difluor ophen9~’r9) pi per azi n- 1-yaet hyl }cycl ohexy
| )-4- cyanobut anam de

2-Cyano-N-[4-(2-{4-[3-(1- hydroxypropyl)phenyl]pl perazi n-1-

yl } et hyl) cwH pi44 3 dcditiiioiale-fRiorophenyl)piperazin-1-yllethyl}cyclohexyl)-2-
N-(4-{214-(3-Chl oro 2,4-difl uorophenypp| perazi n-1-

yget hW?ﬁWN@%ﬁW &ucci nam de

N-(4-{214 S5t by, i ! __1-y|iethy|}cyc|
ohexyl ) - 4. iﬁégivo@ n@' n(.fs AR @fo%egmtwwsé%m

N- (4- {ﬂ]@dhjl}byapm&plbmopapamdeam n-1-yll ethyl}cycl ohexyl)-4,4, 4-

30tri fl uor obut ana

N B4 {214 %c@mﬁ&a@ {254 (3 fhura 5-methylgbemy N Az by | ) - 3-

met ho IS |g@ id or their pharmaceutically acceptable
salts)s)1 IB V% grtntlase, or hydrated salts, or the polynorphic,

cristalli r+e4-syar|n}t\b(r4e§2 [ (3-thecre-T-omibylptienyjpipéraizin-dpt i cal i soner s,

r acemat i a s _or _ enantioners. 510. Conrpound according to
anyon&'ﬁhl{@é’ }Sﬂ&’@é ﬁgﬁ@ 8Mides chosen from -

l\k(4 { 214-(RefamAPRED RIS YaficAotophdril Riferaxial rhexyl ) - 2- met hoxyace
an de -

N-104- {dlethyiEysiabiexyhacetaatideret hyl phenyl ) pi per azi n- 1-yl ] et hyl } cycl ohex
) -2-
5L &y anos KOy Refiriols A (R4 BRIy vpiarghyppenypiperazin-1-

gflethM e v r opyl ) pheny! ]

- Cyano- r 9xypr op en i perazin-1-

yl }et hy! )cyN’r(g'r{gﬂﬁt(%a%‘éQ eedlflalc?rop Pa/nyl plper%zmp1 I[3)/I]ethy|}cyclohexyl) 3-
N-(4- enyl ) pi perazin-1-yl |l et hyl }cycl ohexyl)-4, 4, 4-
tri 11 usromRRTeY ) Pl e viTetiviieyetoheyl):

N-l(s':lh{ 244- (B-n@tbomhbmf{&m (®{rﬁthw-3l?rbﬂhbmmeithkw{ervbpms%féztlGﬂI— y
nnet hox an r their pharmaceutically acceptable salts,
free f)ﬁ%y@%ﬁfi&ﬁ)ﬂga(’%"?"ﬂgﬁr ated salts, or the pol ynorphic,
cristallinegsh&Hekyine -gﬁ-%r(%ﬁgetﬁﬂ@ﬂﬁ%?orﬁéth}/ﬁﬁiernygﬁﬁpbi?ﬁélnJ150”9r S,

racemat es, di astereo nt1omers cess for
pr eparylﬂnjhal}aamlqi‘mnyt)batamnddeg to anyone of the preceding clains

Iy R ”%sﬁ%qﬁrgﬁﬁsrw% AR SRR R 1 and

RH®r  911éthe )gu@r@?ma@spectl vely R Rl and R2, into a conpound
of forrrulaz;? fined in claims 1 to 21, and optlonally b)
i solating t t[&r(ﬁe@bwﬁbmnmemylwhﬁwpqumpn -1-244 12. The

proces c wherein said conpounds of formula (1)
i n whi ?\1.3@ ﬁéﬂl@?e)&hﬂ%_&hﬁ% e prepared by coupling conpounds of
fornmula (11Ny V\th[ﬂ -(@c¢itlo@-5-dkiotbsieiny)piperezing - st} ayicl R SEAPAX,

wherein X is ected fromchloride (X=Cl), an i mdazolide
( X=i i metbex Lg}qr)amm hydr oxysucci ni mi doyl (X= 03u), a

pagani trophgp -ﬁﬁ@- %Tnfhorﬂhféﬂ%ﬂﬁﬁé\%)ﬂperﬂzﬂ £§He @IS NS48

symetric anh
methoxybutanamide

- N-(4-{2-[4-(3-chloro-5-fluorophenyl)piperazin-1-yllethyl}cyclohexyl)-2-
methoxyacetamide
- N-(4-{2-[4-(3-chloro-5-fluorophenyl)piperazin-1-yljethyl}cyclohexyl)-3-
30 cyanopropanamide
- 5-cyano-pentanoic acid (4-{2-[4-(3-trifluoromethylphenyl)piperazin-1 -
yllethyl}cyclohexyl) amide



\-NR R 2 (Ill)1 in which R and NR11 K2 are as defined in
general formula (11) and Z is chosen fr24M 10t he group sel ected
within: a) -NCH H 13. The process according to claim 11,

wherein said conpounds of forrmula (I1) in which Z represents: 15 a)

-N-CH H alzcﬁmw_-{m[ﬁfé(rlﬁgemﬂnowmd f‘_nylp(ij;feganinll-’ay()Mhb/)]cmlloln?qdl}ab'etamide

am nati on: erein is as defin in.claiml. .

phar maceut i-d&(%%ﬁﬁéﬁlt\omrﬁ-teﬁHsmr%ﬁ%thglpﬁenwgwas@;m-iw'@@%@hm)-*

anount ﬂg{@ngﬁ’ﬁ?ﬁﬂa"ﬂas derivative according to claiml to 13, with a
y a

phar maceuti C cceptabl e vehicle or excipient. 245 15. A use of a
conpound of- N4(é-{B4a¢4-ahldrorIvtrifluofdmetiylphemyhpiperazintlaylfathgl}¢yeldgexyhr4-

preparin ha ceutical conpositions intended to act as a |igand of
dopani HBgfbg’xtyég%&aﬂ?'deMG.A use of a compound of the general fornula

(1) as defingdsip @J(@Jcﬁl&olﬁtr#@lo?&heﬂfyﬁﬂféﬁyl)?ip&%’iiﬁﬁcﬂ?éth9l§’dyclohexyl)-4-
conpositions intended for preventing and/or ‘treating 111 nesses
i nvol vicygnobeataiamidene D3 receptor. 17. Use according to claim

16, wherei i dicl | ' ' i.c 10il 8

accor di ng Ca-HazSToRE B inaG AR BRRY biferkeit (S BRvakToilBR-+-
sel ect aflefHoxyblRiN&Migen’ s di sease, schizophrenia, denentia, psychosis
or psychotic states, depression, mania, anxiet ski nesi as,

, d
equDl i brat i-dVr(ﬁi{gMﬂféwﬂyprqa'iftriﬂtsor@@etaylmbmﬂimw@zm-ﬁiyél@ cyclohexyl)-2-
19. Us c ' .0 _anyone of clainms 17 or 18 wherein said conpound
accor dﬁﬂgﬁ}@‘g’%‘%‘%ﬁfé&%f claims 1 to 14 is conbined with one or nore of
neur OIDSyChi-aV-(4J{2<?AD-(321,T4(<ﬁq\,hIo&ibhenyl)pip’é!ﬁazithIeyIMhﬂ}@cllme)@l)M-ai m 19

wherei n said neuropsychiatric agent is selected fromanxyolitic,
ant i psyaathoxybutanami@dr essant, procognitive or antidenentia agents.

2521. Use ac | | @i : ] id Ll ness is selected from
anong subst-gﬁé}gérgglp\)%(%a{gﬁ@&@l’%gfcgﬁgﬁgﬁ{}@%agldagsoci ated with
\évi ﬂbdamlhylmsbhegylmmmbham det Oi(i fication of anI : ndi vi dual

ependent on any agent, in particular .ther ica active agents,
such as opi'%‘ ,noaﬁgbfﬂll%?rﬁﬁﬁﬂg%?ri’% I%C'HREéZ‘Tg‘&ﬁMHEP' ocai ne, heroin,
or altey i i 6 i I : 4l sorders incl uding
30 i n{?@@@‘%fé’\e/‘%t?‘%@hﬁﬁ’}(%pm ferP:i r@g??#gg;aoprg%)r@@i'd?or ders i ncl udi ng
essenti al oed-tyanoelyddi{2-[dy(2i4,bdschiorepidhylpipesarinilal or i atrogenic

trenor; restless. .|l eqg.,syndronpe; cardi ovascul ar or netabolic disorders
i ncl udii§ }BXPﬁgﬁéﬂMa'&%gﬁ%c failure; 246 hornonal disorders

i nepudi ng MRNARMESAL(4dRIAL(DeS, 3-tAENIBFSPHhyDpipeF&ahg -, renal
i nsufficiency ‘or diabetes.
yllethyl}cyclohexyl)butanamide
- N-(4-{2-[4~(3-acetylphenyl)piperazin-1-yllethyl}cyclohexyl)-3,3,3-
triffluoropropanamide _
- 2-cyano-N-(4-{2-[4-(3-propanoylphenyl)piperazin-1-yl]ethyl}cyclohexyl)acetamide
25 - 4-cyano-N-(4-{2-[4-(3-propanoylphenyl)piperazin-1-
yl]ethyl}cyclohexyl)butanamide
- 2-cyano-N—(4-{2-[4-(3-isobutanylphenyl)piperazin-1 -
yllethyl}cyclohexyl)acetamide,dihydrochloride
- 4-Methoxy-N-(4-{2-[4~(2,3,4,5-tetrafluorophenyl)piperazin-1-
30 yllethyl}cyclohexyl)butyramide
- 4-Cyano-N-(4-{2-[4-(2,3,4,5-tetrafluorophenyl)piperazin-1-
yllethyl}cyclohexyl)butyramide



22. Use according to claim?21l, wherein said conpound according to 5
anyone of clains 1 to 13 is conbined #%h one or nore of

anti hypertensive, cardiotonic or antidiabetic agent(s). 23.
A conpound according to anyone of clains 1 to 13 for for preventing

and/ or tfthCSIQnd)JN-?B?LzSPB(Z mmhwslmfmeorﬁeﬂ@mmm&prmnmor as
defined in anyone o Oclainms 15 to . Conbi nat i ons

conpr i dietylksyelohgsyharedamisiedi ng t o anyone of cl al m 1to 13 with one
or more actd %G, hOAW AR (Shethyl-5-trifluoromethylphenyl)piperazin-1-

yllethyl}cyclohexyl)butyramide
5 or their pharmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic, cristalline structures of these compounds or their optical isomers,

racemates, diastereomers or enantiomers.

9. Compound according to anyone of the preceding claims chosen from:
10 - 4-Methoxy-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)butanamide
- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1-yl]ethyl}cyclohexyl)-2-ethoxyacetamide
- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1-yllethyl}cyclohexyl)-2-methoxyacetamide
- N-(4-{2-[4-(3,5-Bistrifluoromethylphenyl)piperazin-1-yljethyl}cyclohexyl)-2-
15 cyanoacetamide
- N-~(4-{2-[4-(3-Cyano-5-trifluoromethylphenyl)piperazin-1-yljethyl}cyclohexyl)-2-
methoxyacetamide
- N-(4-{2-[4-(3-Cyano-5-trifluoromethylphenyl)piperazin-1-yllethyl}cyclohexyl)-2-
ethoxyacetamide
20 - 2-Cyano-N-(4-{2-[4-(3,5-dimethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide
- 2-Cyano-N-(4-{2-[4-(3-ethylphenyl)piperazin-1-yllethyl}cyclohexyl)acetamide
- 4-Cyano-N-(4-{2-[4-(3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)butanamide
25 - 2-Cyano-N-(4-{2-[4-(2-fluoro-5-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide
- N-(4-{2-[4-(3-Chloro-5-fluorophenyl)piperazin-1-yl]ethyl}cyclohexyl)-2-
cyanoacetamide
- 4-Cyano-N-(4-{2-[4-(2-fluoro-5-trifluoromethylphenyl)piperazin-1-
30 vyllethyl}cyclohexyl)butanamide
- N-(4-{2-[4-(5-Chloro-2-methylphenyl)piperazin-1-yllethyl}cyclohexyl)-3-
cyanopropanamide
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- 2-Cyano-N-(4-{2-[4-(4-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide

- 2-Cyano-N-(4-{2-[4-(4-fluoro-3-trifluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide |

- 4-Cyano-N-[4-(2-{4-[3-(1,1-difluoroethyl)phenyl]piperazin-1-
yl}ethyl)cyclohexyl]butanamide

- 2-Cyano-N-(4-{2-[4-(3-methanesulfonylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide

- 2-Cyano-N-(4-{2-[4-(3-difluoromethylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide

- N-(4-{2-[4-(3-Acetylphenyl)piperazin-1-yl]ethylcyclohexyl)-4-cyanobutanamide

- Cyclopent-1-enecarboxylic acid (4-{2-[4-(2,4-difluorophenyl)piperazin-1-
yllethyl}cyclohexyl) amide

- 4-Cyano-N-(4-{2-[4-(3,5-dimethoxyphenyl)piperazin-1-

yllethyl}cyclohexyl)butanamide

- 3,3,3-Trifluoro-N-(4-{2-[4-(3-methanesulfonylphenyl)piperazin-1-
yllethyl}cyclohexyl)propanamide :

- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1-yllethyl}cyclohexyl)-4-methoxybutanamide

- 4-Cyano-N-[4-(2-{4-[3-(1-hydroxypropyl)phenyl]piperazin-1-
yl}ethyl)cyclohexyl]butanamide

- N-(4-{2-[4-(3-Chloro-2,4-difluorophenyl)piperazin-1-yllethyl}cyclohexyl)-4-
cyanobutanamide |

- 2-Cyano-N-[4-(2-{4-[3-(1-hydroxypropyl)phenyl]piperazin-1-
yl}ethyl)cyclohexyllacetamide

- N-(4-{2-[4-(3-Chloro-2,4-difluorophenyl)piperazin-1-
yllethyl}cyclohexyl)succinamide

- N-(4-{2-[4-(2-Fluoro-5-trifluoromethylphenyl)piperazin-1-yllethyl}cyclohexyl)-4-
methoxybutanamide .

- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1 -yl]ethyl}cyclohexyl)-4,4,4-
trifluorobutanamide

- N~(4-{2-[4-(3-Cyanophenyl)piperazin-1-yl]ethyl}cyclohexyl)-3-

methoxypropanamide
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or their pharmaceutically acceptable salts, free forms, hydrates, or hydrated
salts, or the polymorphic, cristalline structures of these compounds or their optical
isomers, racemates, diastereomers or enantiomers.

10. Compound according to anyone of the preceding claims chosen from:
- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1-yllethyl}cyclohexyl)-2-methoxyacetamide
- N-(4-{2-[4-(3,5-Bistrifluoromethylphenyl)piperazin-1-yllethyl}cyclohexyl)-2-

‘cyanoacetamide

- 2-Cyano-N-(4-{2-[4-(3-methanesulfonylphenyl)piperazin-1-
yllethyl}cyclohexyl)acetamide

- 2-Cyano-N-[4-(2-{4-[3-(1-hydroxypropyl)phenyl]piperazin-1-
yl}ethyl)cyclohexyllacetamide

- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1-yllethyl}cyclohexyl)-4,4,4-
trifluorobutanamide

- N-(4-{2-[4-(3-Cyanophenyl)piperazin-1-yllethyl}cyclohexyl)-3-
methoxypropanamide

or their pharmaceutically acceptable salts, free forms, hydrates, or hydrated

salts, or the polymorphic, cristalline structures of these compounds or their optical
isomers, racemates, diastereomers or enantiomers.

11. A process for preparing a compound according to anyone of the
preceding claims comprising the steps of:

a) converting a compound of formula (ll):

Q
R'>\_Z/:>_\—N|=\"1R'2

()
wherein R', R'1 and R's represent respectively R, Ry and R; or a precursor group of
respectively R, Ry and Ry, into a compound of formula (1) as defined in claims 1 to
21, and optionally

b) isolating the obtained compound of formula (l).
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12. The process according to claim 11, where.in said compounds of

formula (I1) in which Z is:
/
a) —N—-CH
H \

are prepared by coupling compounds of formula () with acid or acid derivatives
R'COX or R'COCOX, wherein X is selected from chloride (X=Cl), an imidazolide
(X=imidazol-1-yl), an hydroxysuccinimidoyl (X= OSu), a paranitrophenyl ester (X= 4-
nitrophenoxy), a mixed anhydride or a symmetric anhydride

H'ZQ_L
NR',R',

(1)
in which R' and NR"1R'; are as defined in general formula (ll) and Z is chosen from

the group selected within:

/
a) —N-CH
H \

13. The process according to claim 11, wherein said compounds of
formula (l1) in which Z represents:

/

a) —N-CH

H \

are prepared from compounds of formula (VII) by reductive amination:

O:O_L
NR,R

1" %2
(VI

wherein NR1R; is as defined in claim 1.

14. A pharmaceutical composition, comprising a therapeutically effective
amount of at least one derivative according to claim 1 to 13, with a pharmaceutically

acceptable vehicle or excipient.
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15. A use of a compound of the general formula (l) as defined in claims 1
to 13 for preparing pharmaceutical comp'ositions intended to act as a ligand of
dopamine D3 receptor.

16. A use of a compound of the general formula (I) as defined in claim 1 to

13 for preparing pharmaceutical compositions intended for preventing and/or treating
ilinesses involving the dopamine D3 receptor.

17. Use according to claim 16, wherein said illness is a neuropsychiatric
illness.

18. Use according to claim 17 wherein said neuropsyachiatric iliness is
selected from Parkinson's disease, schizophrenia, dementia, psychosis or psychotic

states, depression, mania, anxiety, dyskinesias, equilibration disorders, Gilles de la
Tourette's disease.

19. Use according to anyone of claims 17 or 18 wherein said compound
according to anyone of claims 1 to 14 is combined with one or more of
neuropsychiatric agent(s).

20. Use according to claim 19 wherein said neuropsychiatric agent is

selected from anxyolitic, antipsychotic, antidepressant, procognitive or antidementia
agents.

21.  Use according to claim 16, wherein said illness is selected from among
substance dependency including any state associated with withdrawal, abstinence
and/or detoxification of an individual dependent on any agent, in particular
therapeutically active agents, such as opioids, amphetamines, and/or drugs such as
cocaine, heroin, or alternatively alcohol and/or nicotine; sexual disorders including
impotehce, including male impotence; motor disorders including essential or iatrogenic
dyskinesia, and/or essential or iatrogenic tremor; restless leg syndrome;

cardiovascular or metabolic disorders including hypertension, cardiac failure;
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‘hormonal disorders including menopausal disorders or growth disorders ; renal

insufficiency or diabetes.

22. Use according to claim 21, wherein said compound according to
anyone of claims 1 to 13 is combined with one or more of antihypertensive,

cardiotonic or antidiabetic agent(s).

23. A compound according to anyone of claims 1 to 13 for for preventing
and/or treating illnesses involving the dopamine D3 receptor as defined in anyone of

claims 15 to 22.

24. Combinations comprising a compound according to anyone of claims

1 to 13 with one or more active ingredient(s).



