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WD 2005/ 023261 PCT/ EP2004/ 009699 1- BENZOYL- Pl PERAZI NE
DERI VATI VES AS GLYCI NE UPTAKE | NHI BI TORS FOR THE

wORMANYENNT OF PSYCHOSES The present invention perarem4/009699

to conmpounds of fornula whereiin Ar is substituted aryl
or unsubstituted or substituted 6-nenbered heteroaryl,
containing one, two or three nitrogen atons, and
wherein the aryl and the heteroaryl 10 groups naybe
su one_or nore substituents selected from
MR R S o R S
(CL-CB) -al kyl, (GorChye abdeybmsitbss ikyt@sk-Ry hal ogen,
(C1-C6) - al koxy, (Ci -C6)-al koxy substituted by hal ogen,
NR R8, C(O RO or SO2Rlo; 15 Rl is hydrogen or

(G -0C6)-alkyl; R2 is halogen, (G -Co)-alkyl,
(C2-C6) - al kenyl, wherein a hydrogen at om maybe
replaced by CN, C(O-R9 or (G -C6)-alkyl, or is

C2- C6) - al ky (C-Co)-al kyl substltuted by
b¢9§@ﬁﬁlnvwﬂayﬁeﬁegbevym@yeg oefifrymula. (CHR) ri

het erocycl oal kyl, -C(O-R9, 20 -(CH2)"-aryl or

-(CH2), -5 or - 6- menber ed het eroaryl containing one, two
or three heteroatons, selecKEd “?on1the group

consi sting of oxygen, 6ph ogen wherein
aryl, cycloal kyl, hetero Woal

and heteroaryl are
unsubstituted or sub;* g40r Nnore
substituents sel ected w6n1the gLtoup consi sting of
hydr oxy, hal ogen, (Ci-C6)-alkyl, (C -Ck)-alkyl

bsij tuted by hal ogen or (Cl-C6)- 25 al koxy, WO
2005/ 023261 PCT/ EP2004/ 009699 -2 R3, R4 and R6

i ndependently from each other are hydrogen, hydroxy,

hal Q%(ﬁ@ssutut(e@alég@) uﬂu&‘t tufé(i o@ glbs%teébl&ﬁéﬁbergé hbferd¥R,

in d@ﬁéﬂ@mqw oo these nltmg@é ratqms@ ah«} m{f@hfh@ raryl and the heteroaryl
( G gr%g 5 lal 235% sub%%tdt@d lg;‘)ne%)m&]ei%ﬁtsutuen&s selF\%ted from the the group

oXy_ or

| s Qcmsw@eg oah)r@rpxy, b@gge@spl\fs%i bal eklw e1-Cuperatiey] swsmtumdjby
R12 t r 8 9
For oa PRERRRCeD, e (T QP B PR S Y FRIGHELNIOR, CO)R” o
att&@ﬂéd a 5-menbered heteroaryl group; 15 nis 0, |
or 2; and to pharmaceutically acceptable acid addition

Its thereof, wth the proviso that 1-
B _ isthydrages on{ Crepedieby| )
-4- (4- met hoxyphenyl ) - plperazine 20 1-

&g-chloro 5-nitrobenzoyl) -4- (4-chlorophenyl)
pi isdutesrmd Ci-Crl-alkyk (Groro-adkenirh mhiseinz 8 iy rogen atom may be replaced

[ 2- Hf o8y, e(é)-R2oP¥E éé)ﬂlﬂ;@,‘lﬁ@é’ {dZ-CB' AGHE BeCy)- -alkyl substituted by
halogen, -(CH3)y-(Cs-Cy)-cycloalkyl, -(CH,),-heterocycloalkyl, -C(0)-R’,
-(CHy)p-aryl or -(CH,),-5 or-6-membered heteroaryl containing one, two or three

heteroatoms, selected from the group consisting of oxygen, sulphur or nitrogen
wherein aryl, cycloalkyl, heterocycloalkyl and heteroaryl are unsubstituted or
substituted by one or more substituents selected from the group consisting of
hydroxy, halogen, (C;-Cg)-alkyl, (C;-Cg)-alkyl substituted by halogen or (C;-Cg)-
alkoxy;



1-(2-fluoro-5-nitrobenzoyl)-4-[2-
fluoro-4-(1-oxopropyl)phenyl] - pi perazine,
wo-20@/ebdsor o- 5- ni trob enzoyl ) - 4- PCT/EP2004/009699
(2, 3-di net hyl phenyl ) - plpera2|ne2 1 - (2-chloro-5
-nitrob enzoyl) -4- (3-chlorophényl) -pip erazine, 25

1R° (R an@ IR® QBer@nHéﬁtfyqp&H 28 dihertire hd:SEAOKYRIRY; yﬂaiogen,

plpera2|
1- (4 %@tWW(@DE@pﬂW) 4- (2-f1 uor o- 5- ni t r obenzoyl
)-piperazine, 1 - (2-chloro-5-nitrobenzoyl) -4-
(4 fl uor ophen i per.azin
Zw@ﬁpaﬁﬁiéﬁﬁvR%é @@WP&§2R%2 met hoxyphenyl ) - pi per a
5 2|ne and 1-

(4-acetyl - 2-f1 uoro-5-net hyl phenyl )-4-(2-fluoro-5-nitro
anzx@Rg indgpendenthy fiem e3ch ather &k by didgen orTifases)edligiuded
conpounds are comercially avail abl e products. The

resent invention relates to conpounds of gener a
fBr rrisl (&11Ce)-albyl, EeaCaenyolonikpla(CieCapdisinyion R Bt ai ni ng
themand their use in the treatnent of neurologica
an% neur opsychi atri c di sorders. Ig has surprisingly
10 pBenisf( %Qg)alkak@ah@s)wdodkp]mm&&%f general formula I
are good i nhibitors of the glycine transporter 1

(%1 %%, and that they have a good selectivity to

gRy cind indepqrdentéy from(egtly Jthe) are hipdivgemos forviDtogether with the N-

20054 Q23280 BCHEER004/ 000599 b SN ASRIL ERIGR,! S 2

progressive an evastating neurol ogi ca
characterized by episodic positive synptons such as
d |UE Py ohal luci nations, thought disorders and
psychosi s and persi stent negative synptons such as
flattened affect, inpaired attention and socia

(E @ﬁ-@nﬁ %&%ﬁéﬁ(ﬁ%@ép‘t%‘fé adé%?(gij{s&g%ﬁé E%('_L)‘g%\% s Fc[))'rA and

dwmhdhspnsseahﬁh has focused on the "dopani nergic

%gﬁgﬁgu ﬁiﬁ¥%P%rv2§: ‘ﬁgéﬂﬁggﬁ Egﬁ%# %ﬁade of the

20 dd)f(amhlmoﬁ nltmbsmmﬁ)(w%ddnm@hgl}@}pmmzmm ey KR,
%E(azfa%ro R gf)a(zgglg_gle z%ﬂuo§-§)44) 1- oé@&ﬁfp%gnﬁl?%%erazme,
Pat( éfﬂtm,ro—lialilﬂrl))beﬁzﬁjélg&~[22@@61)0 -4~ TlHosopiwyll}phﬁmm gplpaiazme,

R MRl PDFE T L PRBR R BBPA LT onel

0 l]lt((ZEtﬂnh)r@ Shaitrob eﬂ'zoyl)Bt—(ﬂcMoﬁgvhemlhpIppxa]zM( suppl . 28):

s A SAIPLEPRARA  roP e

pSy(@tmtuth{Fmbr@}mnylbdn&e&lmed iiyrobbrezolpl) qipardznef t he

Be T PR EPERR LR e bF SRR 2, o non 15

cdF(pedhlﬂdrmﬁeniti:’dbénzoebeﬁ(bmedtw@glmnybtpperhﬂne,raa_dt ingly
{ 1 t .
N o S B T R

30 wetd exalmdedogni ti ve dysfunctlon t hus cl osely
resenbl i ng schi zophrenia in patients (Javitt DC et
a
IThF Yer e?&lghed ?ﬁaﬁgﬁﬁg %lye Cr%ﬁlgréergg% gég ?br% Blgoé%lcged | evel s
of th &hmpmsatt mmnmn relatesiol c@}rsvobeﬂavﬁ genetfal formula I, to

ﬁﬂ?ﬂ}ﬂ&l 6da?§o ]:x;&t otn? aﬁlﬁggﬁlﬁg ﬁx%ﬁ-ru\égg'n ti%lrel treatment of

arnaco 0Qgl ca schi zo
S ulﬂwhgmabarad mmdepsyclnatrwdmhdqne éﬂulm dulmmmgg/évep faynd that the

35 A&Bfu}ébﬁde o?%glllérg‘l i hFeOg%BH SiHiBrdds %?t@w}ﬂe%arﬂsw& 1 (GlyT-
1), and that they have a good selectivity to glycine transporter 2 (GlyT-2) inhibitors.
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et al., Cell, 98: 427-236, 1999). dutamate
neur otransm ssion, in particular NVDA receptor

waacetoswisxl plays a critical role in synaptic PCT/EP2004/009699
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plasticity, |earning and nenDr_yS_such as the NVDA
receptors 25 appears to serve as a graded switch for

o ittt ST e iy AR o ARl A R R e herized by
Naisadie pogEite syRiptG@s stl@%)delusfﬁn&;gmﬂmcrihﬂia;isgthought hdisordeés and
. ' A_NR2B ni xhi,bi.t .enhanc )
P AR B b o M B P MR B T i B frention
gnd smdmx?ld@?migtiﬂkogitnémg 1empdgklaherlrt§ (Mﬂsi ?gfiitngﬂfe#e?:ﬁ%)A, Neuron,
ot RERy ORBES SRR RsEh b ot S g ARt Rapsgectiviey”
thypothesiswhish has led patherapehite 1mer§eﬁﬂdaA1m@¢\eng E]bckade of the
t t 0
bk an xR ol 8704 BfnteR K ORHE B Ther Fagges, 5(4):
Y 1568,200 8 Nykyzito & aind (oyamatSoetrsdy ExpaOplire dtr. Pusents, 10(1):
R ). P e PRSI cl bt baoly ki AReele mnd copitive
ghmpianes Bhich exeahé bess redinrs ¢f fah&nahddtvene éSharma T., Br.J.
P at Vit . i gl ! ol
Pt abL 2 b RE el 75 Acpartate cvor) oS
rec /e ot mmlj?::aeﬁﬁaqrmo&ﬂ ioff lecl'@iolp%ﬁam Wwasl }iromeaﬁ)xﬁ):seﬁﬁm?BO’ based
PCT. 200 q09699.-4.re eas i,N a}n agtivi.ty: dependent
BESRIPE FYORTTSTHERYS KPR RvsRg PY the oA of the Ramag sygem by
T i e e
PSR SOA s 6F b R SR  STplsRisive i hEMRE B Gl P PP
Sﬂ?liﬁqéﬂ ip@ychOﬂmﬁﬂietiahttmiBill(lecﬁrp&aNﬁLpo@iﬁlva asdrhédaeive $ysnptoms as well as
i nfl.uenge.their re-uptake at,.the synapses. ) .
Benis dRCHerpRy ot IR lrseablint e RiA jp patients Javitt DCetal,
LTt ar L o) el o e reduced
ptet e RO ARG R Gt e Rl sPRo A e SRRt fosose
(SBaéred i phaym Rl @ticatly induiced eodels oPshizophisnia, sudf g a model in
K I SN YR LR i {pesr BizoPirefit- N ThRAE (Mohn AR
.rheult{,ﬁrdl?mqu.p?@.; 19993?sporier S, pIt ay an [ npor t ant rol e
in ermi nati on of. post-synapti ci nergic.
et Gt R ATEHEHEETh i1 P Let PO FEReRIPr grguelars 2
Rt ﬁ’aﬁgﬁ‘iE‘?ﬁ%ﬁ%@ﬁ“ﬂﬁ@?%ﬁ?ﬁ? ﬁ?%‘?f“égp“’“
presyna ;
(FPBEXS ibserve iy giRdedl SHLED r eingethe thrcshiald PEFARGRIaY gk and
hﬁ_@rﬁﬁ@' f_@ﬁﬁ@tic_(rﬁly‘tﬂe;rl%\la@ B%i@ TMad Ct)magﬂidmnavt 7 Ocitﬁ/fk, ¥612B 139, 1993).
iC ve rise to two tr S N =50, %.amn .
gﬁaasgggﬁ@@ﬁ%gver@@rﬁ&% %@W&\{@% gl itaby gRiehed synaptic
| SlaNtieity Bn BYupSHOGabilitgth Bhih@aid memspf (TingdP atdl., Natur, 401- 63-69,

altgrnative pronoter usage (la, Ib, 1c and Id). Only
t4%3 )of t hese i sof orns have been found in rodent brain

( Gly TrHw3, i8 8 gluGkidte Bbficit iISIiphcteinhe pAthcHisblsgToE schizophrenia,
degree of heterogeneity. . Two. %%T iﬁforrrs (2% a{nd aldb
APRAVESBESIT FERTRPISh i RS Wa%\é eogBlgrchviton, would be
kgredvated t® phrlukoObsthea il phyERdsicand cbghified érpaatiag effécss ues,

wher eas GEyT-Z IS speci?li c to the CNS. 20 GlyT-1 has a

pred nantly .qlial distribution and is found net anly.

o Brotpg ke d el e it B aririne e rER gt HnclBhdin the

oC¥s.iInects scihbibsobtdmimbseidobindirgeo stredming seastive glycine
receptors, and it also influences excitatory activity, acting as an essential co-agonist with

glutamate for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is
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where it has been postulated to be involved in
nmodul ati on of NVDA receptor function (Lopez-Corcuera

wa2eis/0ak261 Mol . Mem Biol., 18: 13-20, 2001). POUAEP20A809699

strategy to enhance NVDA receptor activity is to
eIevate the glycine concentration in the |ocal 25

V, ] I ece tors
FERE YL 8RR BBl P SRRALRY Yocing s spparenty
aresenuart acnorRigonstanAdeyel all‘écseem&JSAno@lﬂatencﬁﬁ&B} the 7&eptor for its

I : h ., 89(2
%%?gr}sgggg%%??t tGlaym ne trgﬁgggft gflsol nhi bi t(ozs are
sui t &yleef thermosteffectivamapnto coﬁtrn]anynqbtuguocnaéntm’uxrbns of
ﬂgﬁﬁro?leﬁyrﬁﬁ#eﬁsrt? ‘f%ﬂ:ueﬁger t%g{r ga%? a @}#ﬁ%&]ﬁ%‘érﬁ)?rgnsmltter

states | are” psyc
@I‘Ans;mrteﬁﬂ)}a nomdting murbliansﬁ)mers GormtheBaancellBhi spb e, ca]ilcontrol

4) . hot od di sorde such
e R G i T T e
asssrmsabmﬂGamtﬂdumyRﬂmtail Jretids in Blerren. Sdg I23(28§) FCLB78, 2002).

mani d}pcln efnésgr%rg %Jxﬁis R Ipaatr’ce démeo %q%é?rg &R&A ﬁ{?nde family of

di sorders Pebrge
seliopppSmiter aangperatsoplgy ET 1mpomint rolef tdg. tefdeinatdn of post-synaptic
c . di,so

173-2 0
b e i Phise oty AR AR AL sRBfion by e
dpwadie dfglgciseimito pBiS)d‘Eapt-lCI héms ternm@dlanhd@rﬁgmdrrgl fate@tial processes.
dema t Iogdli%&;aélecgmle ﬁ'aré‘sp ALy q%es gﬁﬁg\%IZh @yT 1321%3 GlyT-2) from
Eﬁ?{irﬁﬁm - AD)FERE give risacd twdi n/g\gqspoftaRﬂémthd'aS(I ‘lﬁlmmm%jad sequence
i e a r.[er [ .
B T e S RBloPmy 25155 A yp o cindpialternative

pmme'es usuge &bd, 1 diciand 14} OMPAvo efthpsedsoforvivschat pdenltfound in

B4t i Lo BGPTSR RRER B fererogeneioy.

d&gm?lty’u“msoﬂnrme (aed 2b) haverbpen rdédtlﬁedJmhod&)téirmﬁthhéﬁ-l is known

b fratein CRR G 7 BrriBtET Hiees SHSERR G0 57 TP & e ONS.
(T3 & bexdosenatly gisiniatbulSopind iotouidnds o abes
phar mac

t tabl e salts f
BB o B kL TP e
E@lﬁ&gﬁ hystiden Ipoﬁﬁlambé @o@piea s modalaticGh M/kI)DA receptor function

i bi i n C ased
RSO BT A MR bi b Ty LR T R ok gereiier o
réﬁhkdite Nr%‘ﬂDAa‘écapﬁ%ﬂ acﬁﬁtyt ineo ¢leatothe gb/ﬂml won&nahtibw irmledocal
in the control or nlo nesse C

e of aeplio ALK By bt e i el T edporter
$Bé1+géx@@ﬂkeéuaa Priemesl. e Sd. USALIS: U5730a15¢54,11098)M0heh L. et al., J.

Aeaetesigh, B2GERLTs Yool her < i soase. The

preferred indications using the conpounds of the
pr es @hcinawaisporers ailabitdrd achitalsp forehe ’aﬁatmgnoﬁ nevaeologlcal and
ase.

[ [ .and j 's.. di

DRI O T RS L PIREn) O Rae (Pl g et ap P Choses

cdiir@tparia (Agner®Boaiid Miller BLa?xp/ OpinoPhércBdtents AL B 567872, 2001),

use% Eer ei ’d't h(g ter gw "al kl?%ll‘;l . gotress a sat(#: rated, ;. de

EPYRPYO08 isgr L Pl 28 FRYFTY MYPLAFTEONE 4RI Foohe igorders

ta@so61atedrvhdnpgt1mt§ d1§0®dleremﬁhpb ! k ecutamm%al or cbpfﬁghon,msm%jalted with
ut u u n

Erho R RIPES apdrPot iprds= gisbtinisd Pt ShisopireHy (ridRe ET etal,

PrexaNemrobial. 0678 173-202, 2002), autistic disorders (Carlsson ML, J. Neural Trans,.

105: 525-535, 1998), cognitive disorders such as dementias, including age related

dementia and senile dementia of the Alzheimer type, memory disorders in a mammal,



As used herein, the term"al kenyl" denotes an
unsaturated strai ght- or branched- chain group

woanisanseeng from?2 to 6 carbon atons with at | eaSEP2WE/009699

10

15

20

25

30

doubl e bond, and the term "alkynyl" denotes an
unsaturated strai ght- or branched-chain group

Cig Bty ar}gmgaﬁl 3&9:{{10% deBcfP afsBFdY ?&W (#rﬁg R 4 fer DJ, Exp.

one trip erm’c enotes a
S@er yll%dp%@ffadf {4)a563y5%?a2(m1§t ed ring containing from
3to I I I
cycl oggﬁ?g@&sﬁgqg%\gﬁ%g r?f Wﬂpx rgcfegg g)L( gl‘lg Cﬁgy I 1n}F]1b1t10n mpay lead to
c388P ﬁ]éaét"SFPt WCW@! S@h@ppén@yia, déFhentiagangdh dthﬁlldmgeseﬁ in wh1ch cognitive
I ORS AT RO calPA difentbh HEN G o O AT WK
hydrocarbon_radi cal ~consisting of one or nore fused
r i ng<Objactspf i prasentdavmtion are the gomgoamdmftfmmﬂml per se, the use of
200 @%%%2?%%“?2%%%0 ObumatefRRl il for the mpnutucture
ntsfontheitrratmpensoé diseases mlathﬂO@etlYﬁtlomg MDA receptors via
12{“? 1nh19§i%9t their %am@ﬁ‘éﬂ% gﬂFdJQJrﬁéIﬁg Bafse? 8h Q%S%%hhlgd in ?ccordance
for exanple pyrazr ny
Wllth ﬂlfszﬁ}lIUOB rangd ﬁhearzprmiuctwm wellragrthrettise of quymms formula Iin
d
o ofiEold: B et ‘9{'&3 e S A AR ok e mepory and
tleqrpmgy@hgpyh@n% erpendiaj a(;md@zher d1sgys;es ol wljlch yognltlve processes are

Hﬁﬁ%%? :oﬁmjf ‘i‘sn33 eHﬁ&I’Iﬁa&ﬁ%ﬂrdrﬁ d}géﬂ? Bpéﬂﬂ&?ﬁ% e d(s “Aet er oar yl

contai ni ng one, two or three heteroatons, selected
fr om t he prefarpeddadisatiansygingfthesapapannds of tiepressnt invention are
Ny Mzegﬁia Qe ifpAPRAY AR h AL PRI & sL ar bocycl i ¢
rg dic n?gﬁﬁexanﬁlg py§¥ , %;@%ZIHJF Spyrlnldlnyl
pyrlda2|nyl 10 triazinyl |azonI t hienyl, furyl,
pyr r diugth ermm@ﬁg@m&qnhopym&t&gsy racg;pacz@pgtpres, all'their corresponding
'e%‘&hﬁbﬁéﬁ'a)ﬂh/o%Puba% avaeed yl . The term
phar maceutical l'y acceptable acid addition salts"
enmbraces salts with inorganic and organic acids, such

as hydyweshhereins theceam "gkylr @@%uadatugﬁpcﬁ straighty ef Branched-chain
pheap B&{thﬁufg%in 16 bTchfb R G Slns, FOH dhphS hﬁthgll R igropyl,

aCId mal ei ¢_aci d, acetic _aci Succl nic
t1§angpylcn-§§‘py& -hwsili2ahatyl tbusd iaad she like. Preferred alkyl groups are groups

PRl vanesiehfasthe acid and the like. Preferred

conpounds of formula | are those of formula (R |-1

mhereln 2 I s _hydrox | ogen

(ClL- CB) usaf ke Regeins thsieime ﬁ%@vﬁ;ﬁeﬁa‘%g@ﬁma %reie?@%wgg wa)eg;anched-
(c@an'% %k&&émuﬁglfp&&ﬂztt%edrm dﬁ&h@ﬁﬁﬁ at N BRe d6GKR B8nd, and the

or S . , ; 25 R2 is
H&T™B g@ﬁylny céfne@y 3%1PRiﬁFumteéztr@@}lt-é}rlbéqﬂﬂ%eg\ﬁh@p@qupacontammg
hy6kh 0985 @HRIR ABKDRith@Pleddt @€e triple bond.

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

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

The term “aryl” denotes a monovalent cyclic aromatic hydrocarbon radical
consisting of one or more fused rings in which at least one ring is aromatic in nature, for

example phenyl or naphthyl.



by CN, C(O-R9 or (Cl-C6)-alkyl, or is
(C2-C6) -al kynyl, (C -C6)-al kyl substituted by

woabageseel - (CH2) n (C3- C7) - cycl oal kyl, -(CH2) n PCT/EP2004/009699
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het er ocycl oal kyl, -C(O) - R9, aryl or 5 or-6-nmenbered
het er oar yl containing one, two 8 three heteroatons,
VO 2 32 | EP 004/ O 9699. -7 selected. fromt he .
gr oug?%o(r%gl SS TRE0f reg §aﬁ“ﬁ%‘?g e FFe Poipass mitrogen atoms

wherrotésra mmydv,alencymlrmlclcyﬂbocﬁﬁt e4ddeY, Fboddalipl %ﬁﬁiyl , pyrazinyl,

ng?er JHét ar.e .u sti.tyted or substituted by one or
BYFIdaHE °§ 1% d fromthe group consisting

of hydroxy, hal ogen, (Cl-C6)- alkyl, (d-GC6)-alkyl

subst Thatesd “bgtetvaydoakyl’d der(ofts-2Giyr abitary hyd'on&boBﬂad&kﬁd for

BBl R ok Al SR BgbA S gpTen, azetidinyl
( ShrrdBlinyd| iyeridinyl OpiRerariayl forkalingd, Kybmorpholinyl.
(C3-C6) -cycl oal kyl, (C - 06) al koxy or NR7R8; R10 is

(CI y oaI or .NR7R8; 15 [
.- B St PO 0 Gt
ss:letc’ecdtﬂwm dm‘gro@p pmnsisang eﬂo;g’lgem pulphur onpittogels’ denotes a monovalent

RebP bR E g R SUPRR i b pgrimicinyt, pyridaion,
strhginyl, theavodyl thieayl oyl pymolyhanigamiyl, @Gardylsoatélpgisothiazolyl or
h%d{a%xl¥t hal ogen, (Cl-C6)-al kyl, (Cl-C6)-al kyl

B uted by hal ogen or (Cl-C6)-al koxy and the
ot her substituents are as descri bed above, for exanple
t he fIdlelterm ?}gjlacmaqmtimibf acde-p{abﬁe ddidindditia ss{lts Yembraces salts with

ERBblel RS Fab IR eRbRF ARG icsoll pritrigacie

[Idhc(sphd)ma ddid)eitonetitlyforplvaaid, )‘uqmrpmcak malde ydidl, aceti&';'m:ld succinic

CROHTER ekt mehesaelipris g B RGNy o pgid and thelke.
[4-(4-trifluoronethyl-phenyl)-piperazin- |- yl]

- Beefdiedanmpounds of formula 1 are those of formula
[4-(2-fluoro-4-trifluoronethyl-phenyl)-piperazin-1-yl]
- (4- met hanesul f onyl - bi phenyl - 2- yl) - p@et hanone, 30

(4' -fluoro-4-nethanesul fonyl - bi pifenyt - 2- yl) [4-(2-fluo
ro-4-trifluoronethyl -phenyl ' -I-yI]

- met hanone, %;;?
2-[4-(4-trifluorone It~ pHén Fplp azikhe- | - car bonyl ]
-biphenyl-4-su|foni§g rﬂih | anirde,
3-f|uoro-4-[4-(4-nethanesu|fonyl blphenyILQ car bonyl ) -
pi perazin-1-yl]-benzonitrile or 35

3whligy o-4-[4-(2' -fl uoro-4-net hanesul fonyl - bi phenyl -
carbonyl ) - pi perazin-1-yl]- benzonitrile. W

2005/ 023261 PCT/ EP2004/ 009699 -8

R  is hydroxy, halogen, CN, (C;-Cs)-alkyl, (C;-Cs)-alkyl substituted by halogen,
(C,-Ce)-alkoxy, (C;-Cs)-alkoxy substituted by halogen, NR'R?, C(O)R? or SO.RY;
p isl,2or3;

R' is hydrogen;

R? is halogen, (C;-Cs)-alkyl, (C;-Ce)-alkenyl, wherein a hydrogen atom may be replaced
by CN, C(0)-R’ or (Cy-Ce)-alkyl, or is (Cz-Cg)-alkynyl, (C;-Cg)-alkyl substituted by
halogen, -(CH3)y-(Cs-Cy)-cycloalkyl, -(CH;)q-heterocycloalkyl, -C(0)-R?,

aryl or 5 or-6-membered heteroaryl containing one, two or three heteroatoms,
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A further preferred group of conpounds of formula I-1
are those, wherein RR is (C3-C7)-cycloal kyl, for

wexerspheet he fol | ow ng conmpounds: 1-{4- PCT/EP2004/009699

[4-(2-cycl opropyl -5-nitro-benzoyl)-pi perazin-1-yl]
-3-fluoro-phenyl }-et hanone, 1-{4- [4-(2-cyclohex-

|_ é??é‘lﬁ%% H@ﬁﬂﬁ@ gﬁiﬁl}bfceﬂ% r%%?%%)’ée}l Rﬂﬁﬁ{r%lnﬂré)ge% Wherein aryl,

( 2- €ydoalkd; )(}gﬁltergqﬁh)p]]@}ggihemmwl phangibstituted or substituted by one or
[ 4- ﬁfor@ tsﬁlysltltl,?efﬂ s‘éFEtQ ﬁﬁl grcﬂlﬁo&fn@ﬁﬁﬁg 3¢ H@Jd]roxy, halogen, (C;-Cg)-

rret anone

eyl 6C n@shdk]ééubﬂtl@#ydibbﬂzqu r (63 5o abiony; | -yl ]
-3 fluoro- phenyl}-ethanone, 10 1-{ 4- [4-
®R2; EYldatteREe b jdro en; _ _
-enyl 5- net ha fonyl - benzoyl ) -pi perazin- | -yl]
-3-fluoro- phenyl}-ethanone, (2-cyclohept- |
Rény§Nézgp§dqumasul fonyl - phenyl ) -
[4- (4-trifluordnethyl - phenyl) pi perazin- |-yl]
- met hanone, (2-Cycl ohex-

5 )
gaj a%{ég RS ﬁ?%@ﬁgh&ﬂﬁ%&g B?EPX hgd[-o en 97 (i Gyl
- met hanone, (2-cycl ohexyl -5-net hanesulfonyl phenyl) -
r lror-. 7l |

IRE- Gt 1 LY, QERIDIycRIMIGH (&1-@L P8Ry B MR i)
(2-cycl opentyl - 5- met hanesul f onyl - phenyl) -
i 3 merazin-1- yl]
R“rrll}stg anonz E%Q 3pre!fyerre ygl)rogpﬁgf conmpounds  of
forrrula -1 are farther those, wherein R2 is

§(pgyogl s0al kyl, for exanple the follow ng conpounds:

? hydr o- 2H-p -yl') - 5- met hanesul f onyl - pheny
|a]1d pElalrma(CAutuqaﬂY Bmp‘f@gbtahl}iladdm@te thorgebr azin- | -yl ]
- met hanone,
[ 5- met hanesul fonyl - 2- (t et rahydr o- pyr an- 4tﬁll) phenyl |,
[ 4- (4~ -A prefdreadrgsonn ofidonyoands pﬁfomu a I-1 are those, wherein R%is aryl

PSR & WS RANANS: i (b s syt ot o
ybhsistipigred hpcionry, Halogkn,-(€1-Ge)- alkyb(@h@m)ya])cyleuhsmm@é b halogen or
ok Eo-darrgng e smepgriasmyieye & durhedabers Sy momgk e
fbl}ompgp@npqmnds | -yl}-3- fluoro-benzonit r| le. 30 A
f f

ol PLELE A 9 oL EOOTPaH b L R chappne
q&mhmﬂ&)nﬂ—b@@m}é 2-yhwd4-d - ttlﬂumnh?éh)éfp@an‘dm;perazm l-yl]
seI %% fromthe group consisting of oxygen, sul phur
61?e I}Or ogen, unsubstituted or substituted by
(E+EeEp- 4ahie§haneaiﬂﬁonyi>8capb¢wl—t2¥yé) -f40(4- mﬂumgom@ﬂwbphdwl) piperazin-1-

(ya {E} sul fonyl - 2- t hi ophen- 2-yl - phenyl) -
r(‘ ht ﬁuor onet hyl - phenyl ) - pi perazin- 35 1-yl]
méﬂ*fhmm}é trifl@o RS IA8261) PORIER206A]-(0basdenesBionyl-biphenyl-2-

@ ng{h[ sul fonyl - 2-t hi ophen- 3-yl - phenyl ) -
lP ? uor onet hyl - phenyl ) - pi perazi n-

(4’ fluoro- 4 -methanesulfonyl-biphenyl-2-y1)-[4-(2-fluoro-4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone,
2-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl}-biphenyl-4-sulfonic acid
methylamide,
3-fluoro-4-[4-(4-methanesulfonyl-biphenyl-2-carbonyl)-piperazin-1-yl]-benzonitrile or
3-fluoro-4-[4-(2'-fluoro-4-methanesulfonyl-biphenyl-2-carbonyl)-piperazin-1-yl] -

benzonitrile.
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1-yl]-met hanone, [5-nethanesul fonyl -
(5- met hyl -t hi ophen-2-yl) -phenyl] - [4-

woO2edsroesdeuor onet hyl - phenyl ) - piperazin- | -yl PCT/EP2004/009699

- met hanone, 5 e
(5- et hanesul f onyl - 2- pyri di n- 4- yI phenyl) - [4-

(4- 111 A HERRIBIAH ARG b ol RN AZ bf Forrhula I-1 are those, wherein R? is

yl ] - met hanone
[(@3'@2)‘”4%1]@1,401 ¢xafripleothe fadlowging gdmapaundspi per azi n-1 -yl ]
(5 met hanesul f onyl - 2-t hi ophen- 3-yl - phenyl ) - met hanone

{41%1{'@' CYCIOI%J pJfl S-nltro-benzwl) Bwerazgl -yl 3 ﬂuoroI ghenylg-ethanone,
n{-4 ‘@‘TYC C}bﬁéﬂqul'gﬂbetbﬁmml'bﬂlw]éfmpﬂedndrﬂbﬁ fyforo-

Hp@anbhe,fornuia 1-1 are further those, wherein R2
hal oge al kenyl, wherein a

n
tﬁ%m' g@whﬁﬁmthm@lqubpé@rw %7(4-@;w 1-2flaprorpheniyl)-piperazin-1-yl]-
oHdth&hea! kyl, or is (C2-C6)-al kynyl, (C-C6)-alkyl
subst it ut ed by hal ogen or -C(O-R9, for exanple the
dofpldoFgcyepent-1-enyl-5-methanesulfonyl- benzoyl)~p1peraz1n 1-yl]-3-fluoro-

hed(4adgshy! - 2- f 1 uor o- phenyl ) - pi per azi ne-1| - car bonyl ]
%1?1%’% genzm c acid nethyl ester. Preferred

do{n‘kpﬂuﬁd@mbﬂﬂeptolmﬂé meglraaesulfonieberzagsinstazinoi il 3 fluoro-
5&%@&%{"%120 R is hydroxy, hal ogen, CN,

3" Ci -C6)-al kyl substituted by hal ogen,

(Bicy ep&ﬂkmws rp@ha@yﬁmﬂwbynﬁhb@ﬂ-mﬂwomyﬂtxhpbgezﬁ

FB§Z, ois 0, 1, 2 or 3; 25 R is
&&ro @R’g%lsnha ogen (d-0C6)-al kyl,

((Z%@Yd@}lemlkﬁmw m%h@rreeuﬂfpra'l-hbctryd))gélﬁ(%trtﬂnomﬁéyl -phenyl)-

O-R9 or (C1-C6)-alkyl, or is
a’flty‘“ 1ot Z06) -al kyl substituted by

t\i&{qy)g xyl—@@ﬂkme@@ﬁ;r@}phw&) bla(ékgriﬂuoromethyl phenyl)-piperazin-1-

nggé&rocycl oal kkyl', -C(O-R9, 30 aryl or 5
ered heteroaryl containing one, two or three

rﬁé{cedomﬁé-meﬁ@lnenﬂbdylfpmybf{é (thaﬂpommhsdtphqulb@perazm-1—
y phur or nitrogen wherein aryl, WO
O%?@’?ﬂg%éi PCT/ EP2004/ 009699 -10 cycl oal kyl ,
het erocycl oal kyl and heter oaré’@ are unsubstituted or ).
substA praferdechgrospef @nmpcrmxde of ipgewia lnkaredurhérabossdwhergip R” is

SR RHRISCER S g0 il R g, ()
([2213>@8f)lh‘ﬂdl‘ﬂo%§fip}’m -4+ 544 %mt}R@ewﬂf@nﬁymeg 1l4-(45riftgotognethyl-

d d tl f h th
g% ﬂ 8&0 en or}ﬂ (o) a%gﬁgé: E lepenlce)nngl Srom each other
?naaullf@ﬂﬂ 2((@@ra®a9imcwhwy4yphel(,@ L4e63-trifluoosepietbyl-phenyl) -

'ﬂ%ﬁzln-l—yl -methanone,

1-(4-{4-[2-(3,6-dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoyl}-piperazin-1-yl}-3-
fluoro-phenyl)-ethanone or
4-{4-[2-(3,6-dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoyl]-piperazin-1-yl}-3-

fluoro-benzonitrile.

A further preferred group of compounds of formula I-1 are those, wherein R*is a 5
or-6-membered heteroaryl group containing one, two or three heteroatoms, selected
from the group consisting of oxygen, sulphur or nitrogen, unsubstituted or substituted
by (C,;-Ce)-alkyl, for example the following compounds:
(5-methanesulfonyl-2-thiophen-2-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-
1-yl]-methanone,



R10 is (Cl-C6)-al kyl, (C3-C6)-cycloal kyl or NR7’TRB; n
is 0, 1 or 2; 15 and pharmaceutically acceptable acid
waddistoesasi sal ts thereof. Further preferred conmpoume#s008/009699
formula 1-2 are those, wherein_B2 is aryl,
unsubstituted or substituted by one or nore
swoﬁietﬂau@ﬁﬂﬁm 103-86ib Sienl 3 HI1H BT IUOUPrifEO RS Srhir 12 -
hx i]oxy hal ogen (%ngESG}I-Iiajlléki-ge/yl)[r %pm i’&?f“ﬁhéﬂfyl) piperazin
Jek Eﬂn%y hal ogen or 20 (Cl- CB) alkoxy and t he
?Eﬂ;ﬁfeggﬁb%ﬂfohﬂefm%pn%‘&ﬁyl?ﬁmﬁﬁ&?—?l)}?)eﬁhégﬂyﬁ (4 @fﬂu@i‘cﬂﬁ&hﬁ-pbenyl)-
[ BiPerszini-gHometharene uor onet hyl - pyri di n- 2-yl ) - pi per azi n
5 S'-Helhan@s&lfbﬁ URbGridin-4-yl-phenyl)- [4-(4-trifl thyl- - -
n%j anesul fon%lll ?% eny?’ % en?,) rre(t glngﬁfaor%er yl-phenyl)-piperazin-1
'(f@flth?ﬂ%’teo 5-trifluoronet hyI pyridin-2-yl)-piperazin
4-Y3-Huorods- E@ﬂ&!ﬁ@ﬁ% {-BRly1 1-v1) th i
Dy R PPy 1 3 7 apethapeifony1 2 thiophen
copBheyd)-prthepeRalta 1-2 are those, wherein R2 is a 5
Of (8- giiﬁétﬁﬁqe@ﬁ?&fygéft}ﬂ HEQER1 B FA)IpiBEaREL -y 1}-
thr{eeqﬁeteroatorrs sel ec ed %rom t(ﬁ’q)% odap cozgyﬁshte%é
10 ogthasgnsen, sulphur or nitrogen, for exanple the
followi ng conmpound: 30

[ 4- (3 Rae 1%(5 ﬂoﬁb%kk@ﬁﬁ@@ﬂd@ﬂf f(ﬁ}ﬂdléjl fafe i?ﬁh)neﬂh% , ¥heftin R%is

-1-yl] nmet anesul hi ophen- 3-yl - phen
- hlpgran )zeﬁfsm' Pdwrepzd@mrm@gcgnmay bgeplaced by

e @@?JRPP LOS - &t ea]lﬁ% f
G‘P@ X o (C 8 1%{ it gtl}b@;{) ! tzg@g{rlst@ Qlfrcyl s8bMthRd By halogen
uﬂ%ﬁ@rgufoéﬁx%@§§kﬁs@1mﬂ“§é 6- menber ed heteroaryl,
CONk QRO -2AGord- Er88in 811 LaPSHY1 194 -AlKBo-b d meth
B mhgrﬁln ?ﬁ% ari)/r gﬁggpﬁhphetgroaﬁy grougg)aég%maa methyl
seit®ti tuted by one or nore substituents selected from
the group consisting of hydroxy, hal ogen, CN,
(d - Cﬁx)efé?l'eiﬁ)’dom ghdsQ@fbﬁhKM I a?é&’ﬂ?t‘hbxt thoSo fRprm i
hal ogen, (dC ) - al koxy, (d -C6)-al koxy substituted by
hal ogen, NR7RS, C(O)R9 or SOZRlO Rl i s hydrogen or

(Ad-C6)-al kyl; 15 R2 is hal ogen O(CIROG)-aI kyl,

(C2-Co) - al kenyl (C2-Co) - a % - - al kyI

substituted by hal ogen, al kyl ,
WIJ rtycl oal kyl

het erocycl oal kyl, (Cl-Cg
(Cl1- Co6) - al kyl - het er Ry “
or - 6- menber ed heteroary cont ai ni ng one,l-2wo or three
het er oat ons, sel ected fromthe group consisting of

wherein
20
R is hydroxy, halogen, CN, (C;-Cg)-alkyl, (C;-Cg)-alkyl substituted by halogen,
(C1-C¢)-alkoxy, (C;-Cg)-alkoxy substituted by halogen, NR’R®, C(O)R® or SO,R'Y;
o i1s0,1,2o0r3;

25 R' ishydrogen;

R? is halogen, (C,-Cs)-alkyl, (C,-Cg)-alkenyl, wherein a hydrogen atom may be replaced
by CN, C(0)-R’ or (Cy-Cg)~alkyl, or is (C;-Cg)-alkynyl, (C;-Cs)-alkyl substituted by
halogen, -(CH3),-(Cs-C7)-cycloalkyl, -(CH,),~heterocycloalkyl, -C(0)-R’,

30 aryl or 5 or-6-membered heteroaryl containing one, two or three heteroatoms,

selected from the group consisting of oxygen, sulphur or nitrogen wherein aryl,



oxygen, sul phur or nitrogen wherein aryl, cycloal kyl,
het erocycl oal kyl and 20 heteroaryl are unsubstituted

wonroswbstei t ut ed by one or nore substituents sebPeTEe2004/009699
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fromthe group consisting of hygyoxy, halogen,
(A -C6)-al kyl, (C1l-Co6)-al kyl substituted by hal ogen

O (G H%a(r glratgw%c oﬁ% ﬁﬁé ﬁ@tgiﬂoa?@ a&ﬂ@rﬁﬂ@&ﬂﬁ&gﬁ\f sti5ifted by one or
(c1 1meye sHbRinents exlects) fremitbx group cmm@g of by dxj7,shaldgen, (Cy-C)-

from eac(lzi9 ﬁ%%gg th#ﬁ enl(ﬁz()ﬁé’cgg) élgg,@;l?enggn%y

I S, hydrox (C1-Co) - aIkyI (C3-Co6) -cycl oal kyl ,

(RaRCend Bf lasefydiogeR7R8: RL is (CL- CB) - al kyl |

(C3-C6) -cycl oal kyl or NR7R8; WD 2005/023261

PCT/ EP2004/ 009699 -12 R 1 and R12 independently from

eBc Hs DQpeor SR hydr ogen, C(O) - (Cl- 06) - al kyl ,

S02- (A -C6) -al kyl, or formtogether with the N-atom a

S-renber ed heteroaryl roup, optionally substituted

bl 4l Rgarepepdentiydyomlersh othemgire E)mc)roa@kcyn (G taikylit ed

by 5 hal ogen or (C3-06)-cycloal kyl; and
@rnaceutlcalI%hacceptable acid addition gaLts

t Rerig 6€,-Coilkyl, (reCaraydloallyl; (fatCs)-alkoxy or NR'R

1- (2-chl oro-5-nitrobenzoyl)-4-(4- nethoxyphenyl) pi pera

Z|He 10 1-

(B™ o (Gr-66)5alkt1t (GHen zygoylkd-qr NR'R;or opheny! ) - pi per azi n

e, 1- (2-fluoro-5-nitrobenzoyl)-4-

[ 2-fl uoro-4-(1-oxobutyl)phenyl] -piperazine,

1n ( 2isP} Lior - 5- nltrobenzoyl) 4- [2-

el %%@@@%uz@k@@?&h i oneny-pio

er azi ne, 1-

23,2 igl 2rﬂl(r§’eph égér}g eég%’y%ﬁlo%%%w#e ‘%Jﬁeny e

- pigubstitated®r sn_bstl(theébetoye oxzmmmbetgthemty selectefl from the group

( %)ns“igé Or @d@b}%y; %e 9% té 431(};’1 (Cfaz('llfz hélu‘bs ituted by halogen or

ﬁElp@J)eaikoxy and the other substituents are as descrlbe above, or example the

1 Jtrobenzoyl) - 4-(2- met hoxyphenyl ) - pi pera
&m gh%“%mépﬁéacetyl 2-fluoro-5- nethylphenyl) -4-

(21-(3 cldom—5—tnﬂm¢rohedzyrb5plyy1dmp21ybﬂap¢rnzm 1-gt- (3rfbuoro-4-
exc uded f the present
éapesuifom bagﬂ%‘g' ﬁ%%ﬂ{agg a la la wherein 25 Ar

| {94 é-yhloresstg fladrotethybypyodia- b-Wl)FpJp@‘aBub]SYll] 1(¢ranethanesulfonyl-
S f,r Q roup consisting of hal ogen,
%P?‘E%’?% IL“{%ZF%"QOG) al kyl substituted by hal ogen or
C(O )R9; R is hydrogen; 30 R2 is hal ogen,
(d - 064)& Sfautthsrl pre%ﬂ:gd gB))upa:lf k@mybun@s@ff@@)ulal-izwre those, wherein R%is a

SYBST! kGGl %eﬂ%a?ﬁeg?oup containing one, two or three heteroatoms, selected

from the group consisting of oxygen, sulphur or nitrogen, for example the following

compound:
[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-(5-methanesulfonyl-2-
thiophen-3-yl-phenyl)-methanone.



(C3-C7)-cycl oal kyl, heterocycl oal kyl, -C(O-R9, aryl
or 5 or-6-nenbered heteroaryl WO 2005/023261

WOCHIsER2B04/ 009699 -13 cont ai ni ng one, two or POTAE®2004/009699
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het er oat ons, selected fromthe g:oup consi sting of
oxygen, sul phur or nitrogen, ein aryl, cycloal kyl,
het erocycl oal kyl and heteroaryl are unsubstituted or
substituted by one or nore substituents selected from
t he gr oupOnesambedinmegyt of thh atvegton afeCbnipopnds &fformula
(A -C6)-al kyl substituted by 5 haJogen or
(A -0C6)-al koxy; R3, R4 and RB |noupendently from each
ot her are hydrogen or ha 23 °NO2, CN, SC2R10
or NR11R12; 1o R7 and R in epe Iy fromeach ot her
are hydrogen or (d - C6 | re ™R L+( Ci - CB) -al kyl or
(G -C6)-al koxy; Rl is (CI ) -al kil or NR7R8; 15 R
and R12 formtogether with the h&'ton1a1AetrazoIe
F%. and to pharmaceutically acceptable acid addition
S thereof, wth the proviso that 20
1 (2-chl oro- 5- nitrobenzoyl)-4-(4-ch|orophenyl)-piperaz

58 il UL SRR R betroy,

1- ( 2ednltaining-ome tiniorarhibee ajtkdged afoins, and wherein the aryl and the heteroaryl

fluoro-4- xopr.opyl ) phenyl ] - pi perazin

1+ ( 2 OHPE SR PR B B T ot PhATuG sy reemyhs momp

er az¢ameisting of hydroxy, halogen, CN, (C;-Cs)-alkyl, (C;-Cs)-alkyl substituted by
- (25 5001 R 2 Bl SO SRE W ki SaRh S PBPRANL, RePRY Hopme or
1- (48@@%Tyl-2-fluorophenyl)-4-(2-f|uoro-5-n|trobenzoyl
) - pi per azi ne,

1- (2-chl oro-5-nitrobenzoyl)-4-(4-fl uorophenyl) - pi peraz
i Re @hddrbger 8r €CeCytalldd;f | uor o-5 - met hyl phenyl) - 4-
(2-fluoro-5-nitrob enzoyl) -piperazine are excluded.
A further enbodi nent are those conpounds of formnula

:)%2 tﬁ@akv@?ﬁ SCD-OQ\T 21}1?1 meﬂébléaill;ezlyb@i -Celt-&lklyrby, (QpeSs)-ull®l substituted
cons %}i‘ ?ﬁf“o?é%{;ﬁ 61?'? &ﬁegﬁf/rlocyci‘{aﬁ@l& (E?GQ% Bﬁgbf%) Eplcycloalkyl,

W0 2@9%9%3%%&6%5821@5&41@@@@%71& Ror- 6&nhntim@ heneroaryl

R2 h
cyc: g)ri‘rtgﬁ’% %rf]"c“y‘?!‘fod?%il’sf’? ete %‘%h sl %F ﬁo@y@% 55@%@&&% of
cy<! ohgsi atlphur beiaRydnaRYGARYL cydbodldramivanidalkyl bnd

or, 5 or nber hetero

cont BHORG SarBrb R fet e darb i elected

gr ouomQaRe gﬁiu}p%nﬁ&lr@@fg@ﬂroxﬁtﬂawguﬁ (@, -TW) allgBi€q,;-Cs)-alkyl
wher ei n ph

cycl o nd heteroaryl are
uns ui}@?‘i“t“l‘ﬁ %Bkﬁ’éf&t'g%/)eﬂg > one

R?, R* and R® independently from each other are hydrogen, hydroxy, halogen, CN,
(C]"Cs)-alkyl, (C1-C5)-a]k0XY or NR7R8;

R® isNO,, CN, C(O)R%, SO;R' or NR'R';
R’ and R® independently from each other are hydrogen or (C,-Cg)-alkyl;
R® is hydroxy, (C;-Ce)-alkyl, (Cs-Cg)-cycloalkyl, (C;-Cs)-alkoxy or NR'R?;

10 js (C1-Ce)-alkyl, (Cs-Cg)-cycloalkyl or NR'R;



or nore substituents selected fromthe group
consi sting of hal ogen, nethyl, CF3 or nethoxy; 10 RS,

we4o@nd3Zed | ndependently from each other are hydragen4/009699
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or chloro; R5 is NO2, CN, SO2 , SO2NHCH3 or
tetrazole; and to pharnmaceuticat’l’y acceptable acid
addition salts thereof, 15 with the proviso that

1- (2 ch{oro 5-ni trobenzoyl ) - 4- (4- chl orophenyl ) - pi peraz
|R<1eandR (iddpendentlyFram tachintherayé hydtegen, C(0)-(C,-Ce)-alkyl,

;Cr o{%g (gs) %—ﬁﬂfﬁ&?g régné&ggtilqgl? %1_\‘.%1 &heDN cgr%Za 5 Fiembered heteroaryl
f | u Eroup) -O@ﬂlemalkypnbspgtht)eﬂ thy]okerpl(ﬁeﬁ)éalﬂt?], (Ci1€)-alkyl substituted by

gg:ggggﬁngyﬁ%ﬁ 3@%5 pera2|ne 20

1-(2- chloro-5-n|trobenzoyl) 4- (3-chl orophenyl) - pi peraz

%86? {m?ceﬂtlﬁut)jg ngggkeyﬁc d agidj tﬁ)q‘ i hsreetn; ¢ obenzoyl ) -
pWﬁE&KZKﬂH$Jﬂﬂ@ (2-chl or o- 5- nltrobenzoyl) - 4-

L PSP BB R ppercine
(12(Z—thloroeS&nmmhanodwl)smz(éﬁlbremqmybrpaperlaﬁne are excl uded.
I nvent

further. th
aoip B Rk 7 1R RoBh G P e ARE
flG(IZI ﬂmmgS—nﬂmiﬁnmjds) 4-[2- fluoro-4-(1-oxopropyl)phenyl]-piperazine,

S S SRR @3 REE P RS aZkR:, ! -v! 1 - 31!
[14(2( dﬂames-yhtfaaeﬁﬂzmy-@-(ﬁhhhxb})hqmybQﬁpérlanﬁe, _car bonyl |

-4 N- f d
SRR AR T A R Eh e P Ha7 B o
clo(paend- ﬂw'repb&n?l)RP_ (l-ﬂuomqs-rmydrobsmpbyl)}pqiemmne,

PR S U B lor IR Sif ik oW 10
[14¢2- élﬂard—sondaobﬁmw -42(2qaéthmfmh)enﬂb-pq:reamfm hnd/| ]

EreRd-shmmnscy e ms e bR pha 2o

neé anoted, V\D 2005/ 023261 PCT/ EP2004/ 009699 - 15
(4'-fluoro-4- nethanesulfonyl bi phenyl - 2 yl) -

[ frret( ﬁﬁﬁ] (i Lé’lroerm%n% Xnt dqhﬁenﬁ/regenrg LRehAé e com)f)ollnds of formula Ia

(2 -quoro 4- et hanesul f onyl - bi phenyl -2-yl) -
[4-(4-trifluoronethyl-phenyl) i pgrazin- |- yl]
- met hanone, 5 3
(3" -fluoro-4-net hanesul f y Nbi

s met hanone,

| uor onet hyl - phenyl ) - plg,mavyh%
(2',4' -difluoro-4-net hahasul fonyl $|5henyl 2-yl)- [4-

(4-trif|uoronethyl-phenyl) plper%2|n d -yl]

- met hanone, (3" -fluoro-4-nethanesul fonyl -bi phenyl -
-Vl ) .= [4- (4-trifluoronethyl-phenyl) -piperazin- | -
i%ﬁ&?fl-nethanone, [ 4-

(2 fl uoro-4- trifluoronethyl phenyl) -piperazin- |-yl]

r ‘is a}yi] NSNS B¥ bnPbPRE WY ibSituents selected from the group consisting of
halogen, (C,;-Cs)-alkyl, (C;-Cs)-alkyl substituted by halogen or C(O)R%

R .
[-2-yl)-[4-(4-trif

R' ishydrogen;

R? is halogen, (C,-Cg)-alkyl, (C,-Cs)-alkenyl, (C;-Ce)-alkyl substituted by halogen,
(C3-Cy)-cycloalkyl, heterocycloalkyl, -C(O)-R, aryl or 5 or-6-membered heteroaryl



yl ) - met hanone,
(4' -fluoro-4-nmethanesul f onyl - bi phenyl - 2-yl) -

wp2e5A2836u0r 0- 4-tri fl uor onet hyl - phenyl ) - pi per RZTmP2004/009699
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-yl ]- et hanone or 15 ~13-
2-[4-(4-Trifluoromnethyl-phenyl)-piperazine-1-carbonyl ]
- bi j
R L e
Rz iogyEay st bbun@ﬂmtwgm ‘@h@rmpl aeylt ¢vsloptkiy! bwercg:ycloa&yl and
CONPRHAEEY] ate ﬁﬂﬁubgféltuFél?or%MGJ %f bae ﬁ”&ﬁ'@S@?%‘é)%t!s iﬂected

-p|pera | uor o- p eny anone
[ 4 qnzﬂtg&p@meomlsnng eﬁlwlognn@ilk@aa@élwﬂ,f(&rﬂs)hﬁcmlzwst)tuted by
- pi @1%.1"0%31'1 Br ( (F éﬂla]lk%xz fluoro- phenyl}-ethanone,

y

(2-cycl"ohex 5-net nesulfonyl phenyl) -

A-ethyl - 2- fluoro phenyl) - pi perazin- |-yl] -
% ]ig hs?/ 1_1{1 dr_n@y.f(p})@ p@bé}ﬁ]@er are hydrogen or halogen;

| - enyl - 5- nethanesulfonyl benzoyl ) - pi perazi n- 1-yl ]

-3-fluoro- 25 phenyl } - fhanone 1-{4- [4-(2-cycl ohept -
IR g NO5,. GhIt ke sefl XBnki% benzoyl ) - pi perazi n- 1 -yl ]
-3 fl uoro- phenyl}- ethanone (2 cyclop ent- | -enyl-

nmet h nesulfonyl pheny
(RZ apd R?mrlw epgenHy fropheash |0}her am hydr@enmr (Cr-fs)-alkyl;
- met hanone,

&% cycl ohept - 1 egﬁ 5- met hanesul f onyl - phenyl ) -[4- (4-tr
i | doraned eyl pheayty-=allsixper azi n- | -yl ] - net hanone,

(2-cycl ohex-1-enyl - 5- met hanesul f onyl - phenyl ) -

(4-trifluoronethyl -phenyl)- piperazin-
&14” V1§ (GreCHzabioher HR pﬁ/

(2-cycl ohexyl - 5- net hanesul f onyl - phenyl') -

[%1(4 t{lfluoroneth | - phenyl ) - pi perazi n-1- 35 yl ]
RreadhRSderm wgetoith 230N it AU R tEPeobAfitH 9699 - 16 An
enbodi nent of the invention are further those
conpounds, wherein R2 is -C(OCCH3, for exanple the
f ol laodite ghmqggmﬂy aceptable acid addition salts thereof,

k@ﬂ{éiﬁggﬁ 2¢ f 1 uor o- phenyl ) - pi per azi ne- | -car bonyl ]

en20|c acid methyl ester. 5 An enbodi nment
df-(2-tdoron§-avitroemzeyl 4 f(drchlpepphenpl ipeyagineinds, wherein

o R i L 50 89 M SO0 A0, Bk
defﬁ‘:ﬂ%non@nttfob@nwé)ﬂ‘l [Zuflysimord- (droxnpmm@)@hemdbpmmmey

B e A G TR AR

[1442( -dhlbrd- 54m@obnmoyﬂyn-(phblwbphwbmlamnne,10

(VAP g (3 Psgime izl pipsrarine,
[14(2(—dhlbrq Pngtootmeoiy - (m‘fbmyd)ghepy iperazine andy| |

1@4—h&?ﬁ%ﬂuoroé-methylphenyl)-4—(2~ﬂuoro—5—nitrobenzoyl)-piperazine

are excluded.
A further embodiment are those compounds of formula Ia,

wherein

Ar is phenyl, substituted by one, two or three substituents selected from the group
consisting of halogen, methyl, ethyl, CF; or C(O)CH3



[ 5- met hanesul f onyl - 2- (4- et hyl -t hi ophen-2-yl) - phenyl ]
- [4-(4-trifluoronethyl-phenyl)- piperazin- |-yl]

wonaishaswene, 15 PCT/EP2004/009699
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[ 5- met hanesul f onyl - 2- (5- et hyl - ?i ophen- 2-yl) - phenyl ] -
[4-(4- tri f1 uor onet hyl - phenyl ) - 'i) perazin-1-yl]

-fetR (5 nmet hanesul f onyl - 2-t hi azol - 2-yl - phenyl ) -
[4-(4- gl uor onet hyl - phenyl ) - pi perazi n- |- yl]
- met hanone (5- met hanesul fonyl - 2- pyri di n- 4- yI phenyl)

5L AR SO BN, PRt o2
- pi p@rchvhemwl yydlopentenylreydiatrepsaniyt, wtsaﬂw@rﬂwta@?h ﬁﬂrydﬁ)pyranyl -

-yl - I nventi on
are r %’ PP%’% glag § n‘g Ff&gernaﬁgtreg?aﬁyl ﬁgn‘gagnng one of two
h et eh@ic:ybatomw sefdctedfform eeegrphip coruisting lof oxvigeg, suiphneun fifogen,

[ 2- (4BSESiR RSP rSlOPpORA o Belesonsy s FaHRgied oy il by one

I ] -01[ more(szﬁlbsmuéﬂtmmlamdtﬂ’mh-th@gleup lcb)n@stﬁgroahalﬁged meYhyl, CF; or
ﬂ] g,? [ 5- net hanesul f onyl -

(tetra ’0- pyran 4-yl)-phenyl] -

[4-(4-trifluoronethyl-phenyl)- piperazin-1-yl]

RAandRe or iﬂde@énr{ehﬂy[f@m each other are hydrogen or chloro;

(3, 6-di hydro- 2H pyran- 4-yl ) - 5- met hanesul f onyl - benzoyl ]

- p| perazin-1-yl}-3- 30 fluoro-phenyl)-ethanone. The

pR& sie INO 5 6 6050, 60, N&IGHI @ tétramott; t hei r

pharmaceutically acceptable salts can be prepared by

nmet hods known in the art, for exanple, by processes
desttoi fhedmbehteally andepedblqacatakistiaosaits tizesfa) reacting

ormul a WO 2005/ 023261 with a compound
%“tﬁg"i?n%rp Soihgfta conmpound of forrmula Ar |11

PDTZ-EHZ)&S)&A:G&@B&QO)}WDI@F @ chldropRedWdpipesazioe, hal ogen, and

h bst f
e s S o e LSS RS B
f Mmﬂluarote-rﬁaaﬁeﬁzbﬂ)-@r 2RABH0R)- 21-bno;trbpylp)p}&$1¢l}q:&paﬁz1ﬁe

R e S e R

1-(2-chloro-5-nitrobenzoyl)-4-(3-chlorophenyl)-piperazine,

1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine

are excluded.

An embodiment of the invention are further those compounds, wherein R* is

halogen, for example the following compounds:

1-{4-[4-(2-bromo-5-nitro-benzoyl)-piperazin-1-yl] -3-fluoro-phenyl}-ethanone or
3-[4-(4-acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl}-4-chloro-N-methyl-

benzenesulfonamide.

An embodiment of the invention are further those compounds, wherein R? is
phenyl, optionally substituted by fluoro, for example the following compounds:
1-{3-fluoro-4-[4-(4-nitro-biphenyl-2-carbonyl)-piperazin-1-yl}-phenyl}-ethanone,
(4-methanesulfonyl-biphenyl-2-yl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-yl]-

methanone,



wherein X is halogen and the other substituents are as
defi ned above, or c) reacting a conpound of fornula r

wWoR0ds/0B28NnBu3 or R2SnMe3 in the presence of a par/EaeiownnIco9
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catalyst to a conpound of 5 fogsula r | wherein Xis

hal ogen and the other substituents are as defined

ab@ﬂ%’or&@ HthE SRG1bH KRYPLIN 4 Qs 10 WD i eraz

}c])und of for wﬁ%b%x ?E y ﬂgﬁ@g&@%gﬁﬂ%&gjﬁe\ﬁ@rﬁ biperazin-1-

Tné%f #f'¢at al yst and base to a conpound of fornmul a
2084-9238dn B s

x? ogen and thré ot hI?lri> QI%BH?% t ugg[t‘lskgtflguﬁg)%&?ﬁrgﬁ&nﬁ) “piperazin-1-
vecth@ong) hydrogenating a conmpound of formula r

vazn@ﬁ‘ﬁﬁ%@o‘?eﬁ“%?%ﬁ% ST g

aBPeg| kenyl reacting a corrpound of formula r

s é’;‘s%l“t“‘s“a@?%ﬁ%%und‘?&%&" P2 4 Bt DB B R R Sheti-

PPiPERPIObA) cogbagone0 | g g) reacting a conpound of
f @Jﬂﬁb?o-mﬁ)&hgne% ga %3%&2(?1@&5%}1‘1”%@2%eny1)—piperazin—1-

fesence of co
pyl] -methanone, PPe

[4-(2-fluoro-4-trifluoromethyl-phenyl)-piperazin-1-yl]-(4-methanesulfonyl-biphenyl-2-
yl)-methanone,
(4'-fluoro-4-methanesulfonyl-biphenyl-2-yl)-[4-(2-fluoro-4-trifluoromethyi-phenyl)-
piperazin-1-yl]-methanone or

2-[4-(4-Trifluoromethyl-phenyl)-piperazine- 1-carbonyl]-biphenyl-4-sulfonic acid
methylamide.

An embodiment of the invention are further those compounds, wherein R is
cycloalkyl, for example the following compounds:
1-{4-[4-(2-cyclopropyl-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone,
1-{4-[4-(2-cyclohex-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl}-3-fluoro-
phenyl}-ethanone,
(2-cyclohexyl-5-methanesulfonyl-phenyl)-[4-(4-ethyl-2-fluoro-phenyl)-piperazin-1-yl}-
methanone,
1-{4-[4~(2-cyclopent-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-
phenyl}-ethanone,
1-{4-[4-(2-cyclohept-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-
phenyl}-ethanone,
(2-cyclopent-1-enyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone,
(2-cyclohept-1-enyl-5-methanesulfonyl-phenyl)-{4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone,
(2-cyclohex-1-enyl-5-methanesulfonyl-phenyl)-{4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone or
(2-cyclohexyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-

yl]-methanone.
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I h wherein X is halogen and the other substituents are
as described above, if desired, converting the

woaenpaass obt ai ned i nto pharmaceutical | y accepCamreoo4/009699

acid addition salts. 10 The coggounds of fornula | may
be prepared in accordance with process variant a) to

0) ang dhiduikBe: fahd QR SLD ﬁggfe(re Jdg%s@ rcrtgrygé—nﬁdss %%%i is

na%erlal is commercially avail prépa
i-kQ¥ e Hadoreamplathe follswringieamipeind: 15 WO 2005/ 023261

gqﬂf-(g%%ﬂfzqgﬁﬁ g‘%hl'egyg%-ﬁi?@%mlie%l-%ré&f{rlﬁ?hrgﬁggdﬁhggc 239 methyl

opti mal renova
&8t€T-vating agent is added: i.e. CD, TBTU X: hal ogen
Y: H protective group (i.e.boc) Z: OH hal ogen

(I . e AnldmbddienFihdhventZ K¢ Gurfier HRRE Eé)l%gglr{llz%?%’}ﬁ/ereél R%is 5 or-

Corrpsglgnds of general fornula | can be prepa

OeBemPegd AetsTorayl £ontainiag one tye phthree heigrontoanss estgstadifoom the
todpdombibing of n i Zopti i

S Usand ot bt oy S ke by i, for
erample thefoRgvimsicampaseds) or TBTU (

3 hddth BROARIHy-82Rlophtn-¥ly) phenyl)-[4-(4-tri thyl- U
:1€ 3, 3-t et ranat hf?ur%ni%@t gltwr)ah &or%%%orrg?gh.yl phenyl)-piperazin

) 1 )
ﬁﬂﬂ%ﬂ&ﬂﬁﬁ@§%of formula Il can be prepared by heating
Q5 -SRI RINIHI-PIhidpRES -3 51 ﬁ@n})ﬂ—fﬁ(ﬂﬁﬁlﬂfroﬁﬁéﬂfﬁ?ﬁé%ipaaﬁn-

of corresponding N 1o protect'ed piperazines
ﬂmdkﬁ€ﬂﬁﬁé§©nce of pall adi um catal yst foll owed by

b SRMRfRs | lfo;ltyflg-(@frﬁétﬁﬁttil%?hgﬁ-‘?%ﬁ)-p%[%@rg?F@g%ﬁzgﬂrl%o‘?%gﬁ%gﬁpphenyl)-

I's typica t ert - but oxycar bony

RIBt@)-2-7h- mREBAORY,2  Pal | adi um catal i st Ar
{5-methanesulfonyl-2-(5-methyl-thiophen-2-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone,
(5-methanesulfonyl-2-thiazol-2-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
yl]l-methanone,

(5-methanesulfonyl-2-pyridin-4-yl-phenyl)-[4- (4-trifluoromethyl-phenyl)-piperazin-1-
yl]-methanone or
[4-(2-fluoro-4-trifluoromethyl-phenyl)-piperazin-1-yl]-(5-methanesulfonyl-2-thiophen-
3-yl-phenyl)-methanone.

An embodiment of the invention are further those compounds, wherein R? is
heterocycloalkyl, for example the following compounds:
[2-(3,6-dihydro-2H-pyran-4-yl)-5-methanesulfonyl-phenyl] - [4-(4-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-(tetrahydro-pyran-4-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone or
1-(4-{4-[2-(3,6-dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoyl] -piperazin-1-yl}-3-

fluoro-phenyl)-ethanone.

The present compounds of formula I and their pharmaceutically acceptable salts
can be prepared by methods known in the art, for example, by processes described below,

which process comprises

a) reacting a compound of formula



15 Xisd ,Brorl, Ar and Rl- R6 are as described above.
Conmpounds of general formula | can be prepared by
woeewstizseg1 of a corresponding aryl halide of fecwEP200kiooso9
wi th boronic acids or esters ungder Suzuki conditions
in the presence of a palladium'catal yst (e.g.
tetraki s(triphenyl phosphi ne) palladium palladium
acetate, 20 tri-tert-butyl os¥i ne) and a base (e.qg.
cesi um car bonate, sodiumc pgialt , potassium
fluoride). WD 2005/023261 =22 Sc'ﬁenﬁ 3 R2SnBu3 or
R2SnMe3 R Pal | adi um catalist | b PCT/ EP2004/ 009699 Xi s
d RlI- R6 are as described above.
%ﬁ%gun%?h?dggﬁé?gﬁ formula | can be prepared by
reacting of a aryl halide of formula Ib wth an
or ganost annane under Still e corditions, in the
presence of a palladium catalystgfe.qg.
tris(dibenzylideneacetoneddi ad| um chl orof orm
conpl ex), of a ligand (e. ﬁenyl arsine) and of
copper iodide. 10 Schene Si - Pa adiumcatalist Xis
c, Br or I. Ar and RL and R3- RR6 aH& as descri bed
above. Conpounds of general formula Ic can be prepared
halide of formula 15 Ib with
et hyn%ﬁdru%%eo?ﬁ)ﬁ%{% ane under Sonagashira conditions in
the presence of palladiumcatalyst(e.g.
tetraki s(tri phenyl phosphine) pal ! qq? um of copper
i odide and base (e.qg. trlethy am e),RioIIovved by a
basic treatnment to provi ’ . Schene 5
hydrogen Pd/ C or Raney ji, 20 whé Ris
(C2- CB) - al kenyl or (CAr | RSAy Rfvherein R is
(C2-C6)-al kyl or (C2- CE?QL al kenyl ghd Ar, Rl and R3-
5 R6 are as described above. Conpounds of Yeneral
formula |l e which does not contain insaturation can be

%ﬁg}@{nezi Elis @g cgem REI80 1,90 B oGer gu\s@ﬁﬂlu%s& 20 ast REAM Dove, or

cont a n’insat uration

b) reacting a compound of formula

R' R® 4
with a compound of formula
10 R?B(OH), or R®B(OR); in the presence of a palladium catalyst
to a compound of formula
o R



25 presence of hydrogen and catal yst (e.g. Palladium
on carbon or Raney Ni). WO 2005/023261 -23 Schene 6
wonroosmspgh sul f oxoni um i odi de base If Ar and RECTARZ004/009699
R3- R6 are as described above. FCT/EP2004/009699 5 The

met hyl - cycl opropyl conpound of tornmula Ig can be

p : | | n d_of
PRRESHER ISR LR e A AR SRS N AWML, o
trimet hyl sul foxoni um and a base (e.g. potassium

t er t - Buesstipge)competadef formplal0 Xi sA', Brorl. Ar and Rl
and R3- R6 are as described above. Conpounds of
general formula Ih can be prereq(by reacting of an
aryl halide of formula Ib wt 3

(trifluoromethyl)trinmeth PN
pot assi um
RRGEOR) R4 Pal | adi um

inh -8
copper catalyst 15 (e.q. CuN),
fluoride. Schene 8 &

catalist Xis d, Br or _Jy and Z ist{OH Ar and R2- R6
are as described above. F20 The i nt r medilgt e conpound
of formula Il wth Z = hydroxy can be prepared by

re i of ap.aryl. halide of fornula Illa with

B Styeion RasiVtain B biimats oktialkifim il ko n compound of
5 t Renpulesence of a pall adium catal yst (e.g.

tetraki s(triphenyl phosphi ne) palladium palladium

acetate, tri-tert-butyl phosphine, PdC12(dppf)2) and a

base (e.g. cesium carbonate, ©odi gm carbonate,

pot assi um fl uori de, potassium Hydraxydrf. 25 WO

2005/ 023261 PCT/ EP2004/ 0 gj - 2% The aci d addition

salts of the basic conpongds/of f i a,l may be
converted to the corAsSpdrdi Rg” frge bBses by
treatnent with at |east R' stoichiogtric_equival ent of
a suitable base such as sodi um or potassium

hydr oxi de, potassi um carbonate, sodium bicarbonate,
apieriaX idilodeR and thetothér stbstitaentd aternd defriedfabomtlon |

and their pharmaceutically usable addition salts

POSS eafreacting a compound of formula

10 with a compound of formula

/7
=—8§j—
\

in the presence of a palladium catalyst and base

to a compound of formula



val uabl e pharmacol ogi cal properties. Specifically, it

has been found that the conpounds of the present
wonveeswn are good inhibitors of the glyci ne PCI/EP2004/009699

transporter I (GlyT-1). The comi?unds wer e

i nvestigated in accordance with the test given

hereinafter. Solutions and naterials to DVEM conpl ete

medium Nutrient mxture F-12 (G i

Li fe-technol ogi es), fetal bovi serum (FBS) 5 %

(G bco life technol ogi esf/\P ' l%% reptomycin) %

(G bco life technol ogies),

n 0.6 ng/ m
(Gbcolifetechnolog'ﬁd)l ﬁ" aI Gbco life
t echnol ogi es) Upt ake ffer (UB): 15 NaCl, 10 nM
Hepes-Tris, pH 7.4, 1 mACaCl2, 2.B"mM {5 KCl, 2.5 nM
MySO4, 10 mM (+) D-gl ucose. Flp-inTM CHO (T nvitrogen
Cat n. 58-a(iggcel I.s, stably transfected with ndyTlb
c Fﬂ‘g]‘y%h e82addhs oheniubsBivents a5 2sdefingdrahayy. an day
1 mammalian cells, (Flp-inTMCHO, transfected with
ma y Te) hydebiNpatites ompdb@iEek fafmblae density of 40, 000
cells/well 1n conplete F-12 medium wi thout hygronycin
20 in 96-well culture plates. On day 2, the nedi um was
aspirated and the cells were Wadshed twice with uptake
buffer (UB). The cells we t heQ | Rted for 20 min
at 22Cwith either (i) fo ten conmpetitor, (ii)
10 mM non-radi oacti ve Mgi 6 a_4concentration
of a potential inhi bi fbr . [A r'gnge bf cOncentrations of
the potential inhibitoRwas used RO gengyate data for
cal cul ating the concentration of inhibitor 25
resulting in 50 %of the effect (e.g. 1C50i the
5 comeram Ras (@rCofalkenyl ardpéis)-ellynylnhi bi ting gl yci ne
uptake of 50 %9 . A solution was then i medi ately added
c Wl - cine 60 nM(11-16 G /mol) and 25
QW%%I?FQ%IK{O?&%{@QXQ yci ne. The pl ates were incubated
with gentle shaking and the reacti on was stopped by
aspiration of the mixture and @ashRhg (three tines)
with ice-cold UB. The cell s welle | ysedrM th

scintillation liquid, 30(shalNen B hoyr s and t he
radioactivity in the celj Sscaunied psing a
scintillation counterArThé~prBfeerrgd cBmpounds show an

1C50 (gM at GyT-1 < 0.R%. WD 20087 023261 - 25
PCT/ EP2004/ 009699 Exanpl e No.|C50 (M Exaffpl e No. | C50
(gM 150. 023710. 013 160. 026720. 021 170. 031730. 013

18BefE29R50 (Q1E,; ARyl 03 2T6 T PARerd20. 033770. 011
530. 006780. 025 550. 039790. 008

f) reacting a compound of formula

5
10 R If
with trimethylsulfoxonium iodide in the presence of a base

to a compound of formula



590. 033910. 022 600. 0191110. 038 620. 0191140. 035
630. 011250. 02 670. 041260. 039 680.0071270. 036 690. 031

woherspesgsounds of formula | and t he phar maceut PCaIEP004/009699

10

15

acceptable salts of the conpounds of forrmula | can be
used as nedi caments, e.g. in the”form of

phar maceuti cal preparations. The pharnaceuti ca
preparations can be admi nister ‘Aj y, e.g. inthe 5
formof tablets, coated tabl etf ?, hard and
soft gel ati ne capsul es, i sions or
suspensi ons. The adm nistratjon { however, al so be
effected rectally, e.g./Nyn/4%; 4suppositories,
parenterally, e.g. in fhe,for hj ection sol utions.
The conpounds of formul &1 can be Brocesged with

phar maceutically inert, inorganic or orggnic carriers

for the production of armaceutical preparations. WO
2005/5&%?@%?ﬁﬂfﬂqﬁﬁﬂﬂ§4&g@§gg© -26 Lactose, corn starch
or derivatives thereof, talc, stearic acids or its
salts and the |ike can be usqy, fwr exanple, as such
carriers for tablets, coated tjibl efs, dsagees and hard
gel ati ne capsul es. Suit abl : or soft

gel ati ne capsul es are, fQr ekanp egetable oils,
waxes, fats, sem -sojt REGuing 4ols and the

| i ke. Depending on the gt ur e of the active 5
substance no carriers are however ‘Usual I¥ required in
the case of soft gelatine capsules. Suitable carriers
fQpat ' t} VA?

ot e He kA TRRCH S PRt SRR cotopd of
t hgmulke. Suitable carriers for suppositories are, for
exanpl e, natural or hardened oils, waxes, fats,

sem -liquid or liquid polyols gnd the like. The

phar maceuti cal preparations ca prreover, contain
preservatives, solubiliz . rapt’Ni zers, wetting

agents, emulsifiers, sweeten Dr ant s,
flavorants, salts for aNfLﬂgRQ ~

4C pressure,

buffers, masking agents gr antioxidants. They can al so

contain still other thé?apeuticaJRy val pabl e

subst ances. Medi canents containing a conpound of

formula_l. or a pharyaceutically acceptable. salt

¢ WOFEEH Xdnkrlagepiiaf Re tP bRyt P RIS Fre SRR heveal so

an object of the present 15 invention, as is a process

for t ifelesirdel; ostuettimthe vhhpbuebtaiseiinty pl@inagewritellyodcceptable

nor, onpounds of fornmula | and/or pharmaceutically

a@@gﬁﬁgﬁp Saa'd addition salts and, if desired, one

or nore other therapeutically valuabl e substances into

aThakempoahds cfdornnils I fray be prdparedin agwi dutice withiprocess wiriant a) to

nmore th eutically inert carriers. The nost

plgg?rédtrwgﬁﬁ%rﬁh@gﬂgéﬁker?% 14g %or dance with the present

invention are those, 20 which include disorders of

t A&e sartinrgahatesalo asmsystidinaviibablecrangyl b gripartd sedcoemaance with
hﬁn of schi zophrenia, cognitive inpairnent

g%ﬂg&§§%%$%er's di sease.



The dosage can vary within wide limts and will, of
course, have to be adjusted to the individual

woemsinesent s i n each particular case. In the easEP2i04/009699
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oral admi nistration the dosage,for adults can vary
fromabout 0.01 ng to about 10dﬁ'ng per day of a
conpound 25 of general for | or of the
correspondi ng amount of a gﬁ%ﬁ%ﬁ%gutically accept abl e
salt thereof. The daily dosage may be adm ni stered fas
single dose or in divided doses and, in additiph he’
upper Iimt can al so be exceeded when this is foyy 0,
be i ndi cat ed. her0||OMAng exanple?/gjlustrateF?h:s T
t

k ent inve mnthmubummm1t|ng [
Egerature gi ven reengN Ss
2005/ 023261 PCT/PEP2004/2,933’ nt erfre |atl’e3 OH, then an
Igieg%A 2- br ono- 5- cyano- ben20| c 0 Br I&qg“‘?élr%%%‘tisaddedi
RRNSY opper (I11) bromde (1.6 1
Wﬂéﬁ hg Qﬁlj ﬁ%@? e (30 mM) was added dropw se

tert- butylnltrlte (.15 M, 8.63 mol) at 0OCwithin 2
m nut es. 2- Am no-5-cyano- benzoi ¢ aci d ( CAS:
99767-45-0; W9518097) (1. Mmg,R6.17 nml) was added
portionwi se within 10 utles at . The m xture was
stirred at 0C for 2 hogl/Q en at room
t enperature overni ghf Wé& 4sol vent was renoved
in vacuo. The io reS|due taken in HCLIN (15 m)
and ethyl acetate (30 m). The organic |ayer was
extracted mﬁth NaOH 1IN (3x10 m ). The aqueous | ayer

S ﬁl Wi,t h 2N. The resulting solid was
wﬁﬁ? §ﬁ§é“ﬁF€%}%EW%r and dried (high vacum
5@J§i|}1 b@ndslrdfgbﬁfe&al férrinila Mearbbeyr@parel B 2&icting & pPragine@d trmula I1
el | ow so

2‘“”@1?6?’611’8“%9%%&@2[?%%‘% Cha e %) efhepresames ofap sctivating
Cgﬁnsmtet@mpmNM-c&thﬂaﬁﬂnc&zémbh"yBTUI (@) aD-bengraszold-1-y1)-

51546-1 was dissol v
Sénfsrrawéwﬁq‘ryn%efe%Oé%bqretnegoc,i’&?esaawss fﬁrf@u‘ﬁ o b prepared
”ﬂiﬂtléatlﬁ@%f %r??&&ﬂn@ ig@ﬁlf‘é& ﬁﬁ%\éﬂrﬁifbt lbty5edﬂ1ﬁg besorrelpénding N-
m Xture was Stirr or eS an
DO TR B IOAL 5 e BFSercRl PRSP Etalst ToTowed by
f fikdvBgest.thd PRotédiivk 5B, TRSprideddfie€lgroup is typically tert-butoxycarbonyl
(Boc).

Scheme 2
2
O X O R s
3
6 4
Ar/N ' R° R Palladium catalist Ar” & R g R
R R® R
|
Ib
XisCl,Brorl,

Ar and R' — R° are as described above.

Compounds of general formula I can be prepared by reacting of a corresponding aryl
halide of formula Ib with boronic acids or esters under Suzuki conditions in the presence
of a palladium catalyst (e.g. tetrakis(triphenylphosphine) palladium, palladium acetate,
tri-tert-butyl phosphine) and a base (e.g. cesium carbonate, sodium carbonate, potassium
fluoride).



onto water (200 ml). The aqueous | ayer was extracted
wi th di chl oronet hane (5x50 ml). The conbi ned extracts

woroes/dsieed over Na2SO4, filtered and the sol veor/Bram4/009699
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renmoved in vacuo. The solid was_stirred in ether (30
m), filtered and dried (High Vggun1 50C) to 25
provi de 2-chl or o- 5- net hanesul.f,onyl - benzoic acid (1.96
g, 70% as a beige solid, AAEQEE§§§.9. 30 WO

2005/ 023261 PCT/ ER2004/ 009699 -28 Exanple C 0 R
2-1 o0do- 5- net hapesql f onyl - benzoic acid I 0 OH O=SFO
(a) 2-Am pG~R ul fonyl - ben20|c acid "N

O=S=0 A my,xt ure . 26 rRfBhBu, or R*SnMe, _N
2- chl oo~ 5>eRban

WR onyt—benzoic—aes d (Eee BXRnpl f R’
K, step 1), 0.39 miol Copffetadpoweaaisand 10 m ammonRum |
hydr oxi de 25% was heat'@d at 125-130C with stirring

for 18 hours. Mxture was cooled to roomtenperature
and filtered. The solid was washed with nethanol. The

f ¥ 5@tk atds concentrated in vacuo. 10 The residue was

a%r‘i\hﬁ'l@‘iﬁﬁat:@as"@scrmgtﬁo@':z The obtai ned solid was

washed wat er and dried (HV, 50C, 1 hour) to

yiC@repquyels of ganerat frpulmidcanis prepasyd bmactmg(qfna jaryl halddgf formula
( % x%”cﬂ ﬁggﬁnﬁiﬂ}QHQ aHidamyt ¢ %?cgﬁﬁgﬂs, rPtFﬂe Brestnd 0P palladium

a suspension_ o
2£ammb(£a— tris{ tibeneliddnepsetonsadipdiadivam chloreform epmplexy off ligand
1. wat er was added

d#% a%lgygﬁég*g%?ghﬁb?&%fé%ﬁﬁﬁgl sodiumnitrite in

1.7 m water at such rate thSchentesd t enperature did not
exceed 3C. The mxture was stirred at OC for 1 hour.

A solution of 3.0 mol KI in 1.7 mM water was ]
dropwi se at 0@ The brown_suspension was aIIome- to 3

war m t o r[t/\a@ & fo 130 ni nut es.
i odi ne dest 1l by abdiatibmreatsfista few ¢ Ko)i
sodlunnﬁﬁgﬁYF- OFANR t € -sel-uti-or—The ST Q%&

filtered, wBshed mith water and dried (HV, R
b

R3

XisCl, Brorl.

Ar and R' and R>- R® are as described above.

Compounds of general formula Ic can be prepared by reacting an aryl halide of formula
Ib with ethynyltrimethylsilane under Sonagashira conditions in the presence of
palladium catalyst(e.g. tetrakis(triphenylphosphine) palladium, of copper iodide and
base (e.g. triethylamine), followed by a basic treatment to provide compound Ic.

Scheme 5
o R g R
3 R®
I/\N R hydrogen N (\N
A /N\,\) R Ré Pd/C or Raney Ni Ar/N\'\)1 R® R*
r 1 R Rs
le

wherein R is (C,-Cg)-alkenyl or (C,-Cs)-alkynyl and wherein R’ is (C,-Cs)-alkyl or
(Cz-Cs)-alkenyl and Ar, R! and R*- R® are as described above.

Compounds of general formula Ie which does not contain insaturation can be prepared

by hydrogenation of derivatives of formula Id for which R contain insaturation, in the

presence of hydrogen and catalyst (e.g. Palladium on carbon or Raney Ni).



50C, 1 hour) to yield the title conmpound. M5 (me):
325.0 (MH, 100% 25 WD 2005/023261 PCT/ EP2004/ 009699

wo260smzaoepl e D PCT/EP2004/009699

10

15

20

25

rac-3-Methyl -4-(4-trifluoromethyl - phenyl) - pi per azi ne-|
-carboxylic acid tert-butyl ester NK C CF To a

sol ution of 3-Methyl -pi perazi ne-|-carboxylic acid
tert-butyl ester (1.0g, 5.3 nmol) 5 and of

1- Bronp-4-trifl uoromet hyl - bésheme6 (1. 0g, 4.4 mol) in
toluene (10 M) were added sodiumtert butylate (0. 6g,

| ohexyiriplethsipliforanius pheny| 0

(31.ng, 89 mmj ), iodide R®
tris(di b,e/n> i %étone?aﬁﬁpal | adi um chl of of Y7 m

conpl ex_N n 4
then & r?’éﬂRf or [16 I:ﬁours at 80C. AfterquI | ol %g kg R

cool to roomtenPeratyre the reaction mxture was Ig

concentrated in vacuo and purified to by col um
chr iR ‘el R® G B Aescribed abwpt ane/ et hyl acet ate

3 t titl | b
SR e g ForubSo PRy ofIBBRE IR ¢ beisugted b armpites of en
éhscﬁlﬂ'oﬁénybtdmﬂeﬁrfd Cfﬂfblﬂmﬁlﬁﬁlmder leﬁd%dc))n@ﬂtlbﬁﬁ B7ihe Prdsef@lof
1é1¥e(t]l})8 %ngutug{ LS e A (eegs tp%tassmm tert(But A) mxture of

1- Brono- 2-fluoro-4-trifl uor gekinhy¥ - benzene, 4.6 g

(24.7 nrmmol) n-Boc-pi perazine, 106 ng (0.1 mmol

Tri s(di benzyl® deXeacet one%?é@gl | adi um chl or of &f m §Fs 3
G

conpl ex S : di umt - but ox N R
ng (0.4 mﬁ) Di cycID‘rrexw—prrOS'pm no) blll/Ere 0

m t ola s hetted for cdfpehcandist80 C. AN‘t R*
cool i ng toRroom genperature the m xture was treat ed’
vvlth 15 g Isolute HVWIN and all volatiles were renoved
acuum The residue was purified on silica
hg uff]h a gradient of heptane / EtOAc to yield
aéﬁﬁmdlé\/aﬂdl3am6@ftaa4cﬁébr@>ecﬂﬁﬁ&@e of the title conpound
as white anorphous solid; Ms (me): 349.2 (MH+, 1009% .
25 Exanmple F 1-
(Qomhpumids-of geridrdllforanalath barl befreparkd bp rqaeuixagom ahslH HARde of

ZTgOIHH%ﬁE;Z(S&l (P 140%51%1%81%711)9 Qr%g ?flsﬂg’r?e, ioﬁ @e )f)tre%gr?ce ofa copper%atalyst

Ae(@R Chl W aidpdtadstunt Auerideret hyl - phenyl ) - pi per azi ne- | -
carboxylic acid tert-butyl %C]ter én 20 m di oxane was
treated with 8.93 m 4N HC1 SpEzES

Ih

o R
0 X R®
R®  R®B(OH),orR°B(OR), %
z -~ e R*
R® rR* Palladium catalist R® il
5
lla
XisCl, Brorland Zis OH.

Ar and R*- R® are as described above.

The intermediate compound of formula III with Z = hydroxy can be prepared by
reacting of an aryl halide of formula IIla with boronic acids or esters under Suzuki
conditions in the presence of a palladium catalyst (e.g. tetrakis(triphenylphosphine)
palladium, palladium acetate, tri-tert-butyl phosphine, PAC12(dppf),) and a base (e.g.

cesium carbonate, sodium carbonate, potassium fluoride, potassium hydroxyde).



di oxane for 2 h at 80 C. The m xture was concentr at ed
and treated with 20 Ml water, 20 ml 2M Na2CO3 and

wextrsaest®wd with 50 ml Et QAc. The organi ¢ phaseP@@aEP2004/009699
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washed with 30 5 nl saturated NgCl. Al aqueous phases
were conbi ned and extracted with 50 Ml EtOAc. The

COMHNRM LIS K1PHASE %aéi‘@&ﬁnﬂrgd%sg otrﬁmm%??y B nverted to the

evaporated to yield 2.1
d‘&ﬁlig&ﬂ{@l%ﬁﬁ%hgﬁf@?@gﬂgﬂﬂr atpgssiagteirhiomporiQequivalent of a

(sNh‘!ibl@ QQS@Suélpas sBQﬁlﬂng ﬁot@ksqn?‘ﬂ?&rye@uﬁw ﬁ@%ﬁ@ﬁ%ﬂ%ﬂa@g sodium

ng Cycl ohex eny onyl -benZaor ¢
%tfbﬁmé?@}l@)@?t lkegr ocedur e described by Masuda
et al. [M Mirata, T. Oyama, S. Watanabe, Y. Msuda,

Wc’&%ﬁjoﬁnaggpforrﬁ@]l afd Weir’ PIREmAL VAR REbIL a8fition salts possess

Cyc| ohex-1I - eny

2-
ﬂahlable@h(a@m@mmpmmrt@s Sperifisedlyol basdnen f@urg! thaf the compounds

f
s A RS R .

(0.2 nl, per ) were heated to 80C for 5h.

xane
ﬁl@rfomuflé%mfﬁeawqﬁﬁls@ﬁm apeordancq e the tast sivien leqreinafter.
extracted with AcCEt, the aqueous phase acidified with

2N H2SO4, extracted Wi t9luteSehd aia€eriaie pool ed organic
extracts dried over Na2SO4, filtered and evaporat ed.

AOSERL cmeleieBeamn yobier ivene Fap (aiben ifepecimolosisesfeta bovine

asarune (EBD) 5.9} (@mcﬂhfé téchﬁolbgké)sep&ﬁmmebpwﬁy&hﬁw (Gibco life

%ﬁfgfw iHvrgrfgﬁmm 8: 6r¥%$/ﬁ%9§1?P1hgen§fjth5%9gﬁ§|) GlytamjngbmM Gibco

Zﬁe{%@hﬁ&wglag procedure A,
2-Cycl opent -1 - enyl - 5- met hanesul f onyl - benzoic acid is

SRR 6 LB 3 i LRSS Bay pBS b 8568, 2.5 mu

H@EB&QQMQ@QQQmMJ{H etdladme.hyl - [ 1, 3, 2] di oxabor ol ane

%Tl#gs&g%@tm at n,v§7 @%ﬁ%ﬂl}gtr@&gd%@rﬂ](ﬂy’flb cDNA.

5 2-Cycl ohept -1 - enyl - 5- net hanesul f onyl - benzoi ¢ aci d HO

Folvtia mk@mﬂﬁdum essdy (Geitghept - |
-enyl - 5- net hanesulfonyl benzoic acid is prepared from

%_)% gg)? baﬁ?ré}ef}l? %21%34;1]] ”X'gwgéﬁiﬂ trans%ecged mgq mGlyT-1b cDNA , were
tpiiﬁe& aethb ylbna{ldf o3 AQDOU collafvell oh acrapletd F- b rretlaym, TwitHopa bpgromycin
IP §%\§W€ } a u§e g}ﬁﬁgﬁl\ﬂﬁrg@fr@p %lg S 15'31e1§rassas§i9£ed ancY é‘]e cel'lvswere washed
&w(i&_ Vet o UB). aThedelld Werb theatibabassd ooy b &r220C with

C .acl . . . . . .
elt%er 8) no potential competitor, (ii) 10 mM non-radioactive glycine, (iii) a

concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the concentration of inhibitor
resulting in 50 % of the effect (e.g. ICsp, the concentration of the competitor inhibiting
glycine uptake of 50 %). A solution was then immediately added containing [*H]-glycine
60 nM (11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates were incubated
with gentle shaking and the reaction was stopped by aspiration of the mixture and
washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid,

shaken 3 hours and the radioactivity in the cells was counted using a scintillation counter.

The preferred compounds show an ICsy (uUM) at GlyT-1 < 0.04.



0 HO 0 15 Fol | owi ng procedure A,
2- (3, 6-D hydro-2H pyran-4-yl)-5-net hanesul f onyl - benzo
WO 2005i0d326i s prepared from PCT/EP2004/009699

2- 1 odo- 5- net hanesul f onyl
2-cycl ohept -1 -enyl -

d

Masuda,
Exanple K 5-Ntro-2- tr|fI

- benzoi
4, 4,5, 5

tetranethy

acid and

[ 1,32

OXahapRINGIe
Synt he

MV
Si S

S04 )77 E%I?Ngr\u)

uoronethyl

T ST

un20|c acid O

F3 HO NO2 WD
LNitro-2-trif

20050023261
Iuoronethyl

PCT/ ERP20047 0
benzoic acid

9699 0032
i s prepared

[ifluoronethy
rioxide in an

| -Lbeg%%e by

acetic aci

Toxi Uggl on w

oxid
d/ wat er/ sul f

th cf%ki um

iric acid

[P Aeber

xturel7Z ol | owi ng @.0pr oced

li, P. Eden

n]nfn-

ure de&scri beq
J H Gbgert)

I by AgherTi ¢t
, WJ.

Q 1727

1975) ]CT8 cgl our

Xxampl e L Prod

L S

edure B : Sg

IVCU g(l\,lll

M5 (I
noghashlra o

255 o O

ract i on:

5- Met nesul f
4- (4trif|u

onyl 0.832 ] g
oronethyl ph

t hyl si7banyl et

hynyb:opbenyl

n'F

peTazy
P- IodoZIS meth

-t phenyl ) - 20

Hanes o T onyt -

nyl
pi perazi n-1-

enyl) 10
i

:J l—\ /\L ul \4
vyl ] - net hanond

1- {rippﬁbrone{
, Exanple 9

1oo g3 0. 186
(1.8 ny,

mmo0.p06 Pd( H
0093 nnDI)

pheny [4- (4
PPh3) 47810 nyg,
and Et hynyl t g

0. 00935 mol ),
inethylsilan

29017
O L UI U L

cat ed Ets 80C
pom t enper at U

fgrugb%ours

re, diluted

ot basd Aanra o
ITLIIy LILILELALA ™2
The m’'Xt ure \
w th ethyl acé

0—4- vaq
oo 0oPEg

Hate,fllter

nd t heédSsol ven
| was purifi

t waB8.08®nove
ed on Si02 (

d in SYacuo.
Fbptane/AcOEé

The é1082e br
0% 40% 15

20

"""""" +o Pt
el | ow Toam);
Chl or o- N- net
-tri f2uor one
enzenesul f ona

63

[ PN SO0 =
T T© '1PU'UITU

56 5% 5304
Exa e M 38

UVI '_EO" IC tl
hyl - 3- [4-

t hyl 0.0b®&nyl )
mde 0 30 C

0.01

-pi p EBrazi ne{ | -céalBbnyl |

UA-I>‘<:OQJ“3’\QA_’\'O'_"'\ NI I TN
=

125 0.02

67 0.04 126 0.039

68 0.007 127 0.036

69 0.031

The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the

5 form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, parenterally, e.g. in the form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert,

inorganic or organic carriers for the production of pharmaceutical preparations.



Fol | owi ng procedure E, the title conpound was
synthetised from1-(4-trifl uoronethyl -

weoheosyk326pi per azi ne and PCT/EP2004/009699
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2- Chl or 0- 5- (N- et hyl sul f anoyl ) bgnzoi c acid (CAS =
[68901- 09-7] ); MH = 460.1 2005/ 023261

Fﬁ&(ﬁ? 00K PR BPers v%ﬁvc@ﬂ?&@ fe p?]teanﬁ 3c1ds or its salts and the like can be

Fluoro-4-trifl uoronet pi pera

[uspiljfor pampleses sidwsermeion tabiaty oatgh iy, dmeetranderdgdlatine
?m@es 5 éab'l_'@éérﬂ% A& SBE%%]Q%% @arpgulist €, bt LlaGo QR oils, waxes,

synt etised from1

thats semirsohie eng Lapdeeliols-apid s k. Repéeiagipn thematumof the active
Zsubog’lq{?cesnd@trﬂ@r@ gféﬂcfv&@éﬁj usgﬁl}z&hﬁre@lﬁ' tfle E55% BFREgefkine capsules.

5Sw@b1¢am@rm$ foasrﬂ;q predu¢tionfisolptiphs drahsyouns ane ifer e¥adple, water,
g"lgcﬁ)s,(gﬁ%ex%l ér@%‘?éb?e E it famybre Qﬁrﬁ%%' f6r &fplpdsitBited ¥le, for

ow ng pr OCG ure
2exanple, Batusaliog helsi@nabww wisessAatscseaniliguidkotiduidpelzels and the like.

prepared 15 from 2-1o0do-5-net hanesul fonyl - benzoi c

aci d ﬁg’%{g?}ﬁ}? %)ucﬁgﬁ’ ME‘Q nﬁﬁf%%‘r etj,ogg n PRsdrGatives, solubilizers,

sol id,
sstaliitizenn e thinenggnts, zmvfisl euswzetynerb@nkmmts,a]@rf@ran@t fajth for varying

et‘B]E SSmBtc p&ssdre,?@fféq Qé%?gza%%n{) G aEFERAMH:L %@? 2ari aléb contain still

| owm ng” procedure
sothelttlhamswm«faliﬁyzﬂu@l@wbatz@cesz yl -benzoi ¢ acid net hyl
ester is prepared from

2 Io élcﬁﬁleﬁ‘@r&&%ﬁinﬁ@g["ay Yo e‘&' dég%?ﬁlili% Il‘gfs g?harﬁﬁkﬁftmﬁﬂ‘ﬁ

Tri butyl st annan
Gmcmtal@lg sal bﬁhereot%wg ythsrapeutiglly Fﬂeé‘) carqigpare alypenpbjsct(of the present
%gﬁtﬁﬁ'r' goidlaf 90@@% f§ Hﬁir?@ uc%o)ﬁl WwhitR 20k r@&'b%nglng one or more
nesul 4]

enzoil aci d
m(gpmwmls lof fog q‘ndécmphgrm@ﬁeugcally acceptable acid addltlon salts and, if

desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or

prevention of schizophrenia, cognitive impairment and Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable
salt thereof. The daily dosage may be administered as single dose or in divided doses and,

in addition, the upper limit can also be exceeded when this is found to be indicated.

The following examples illustrate the present invention without limiting it. All

temperatures are given in degree Celsius.



Met hanesul f onyl - 2-t hi azol - 2-yl - benzoi c acid net hyl
ester in the presence of sodium hydroxide (2N) in a

woisasieeeof di oxane and et hanol at 80 deg for BOT/EP2004/009699
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m nutes. Brow solid, 10 50@6y|%ld, M5 (me): 282.2
(MH 100% Exan'pIeP 1- )

(3-Fluoro-4-trifluoronethyl -phenyl)-pi perazine NH 15
(a)-4-(3-FIuoro-4-trif|uorié%§§f1f=?;§i¥-—%3r1at enyl ) - pi perazi ne- |

-carboxylic acid tert-butylEesigeATo a m xture of
slun1 ert-b tOXLde (0.68 g, 6.9 mmuol),
p§f°é’8? idnnl E‘&%‘te(llng 0.05 mol ),
b - 8 but yl phosphi no) bi phenyl (149 ng, 0.49 nmol ),

tﬁgl | -1 20 piperazine carboxylate (1.1 g, 5.9
nmo d 4-chl oro-2-fluorobenzotrifluoride (1 g, 4.94
mmol ) VWas added degazed toluene (10 m). The m xture

was hegted to 80 C overnight. The m xture was cool to
roomt&nperature, diluted with ether, filtered and the

T T X R AT
I-ﬂﬂdtdida:ip&h&qﬁbﬂdmt)dhmlﬁ (10%101)/&363 fhmat) muﬂ°€Smt}ﬁn prrﬁmmhe. 2

Be)lqerar%: n%g{&d 1&1((3%30%76? %035918%9%1 1 0 g, %01|7lnqﬁaol) was
]ad@Bd brimmedsé-withif 10 exomnes it)d°€ph1eemy1bbtumm rsﬁﬂbcﬂ] &t OAD for 2 hours
23&%3%023261 PCT/ EP2004/ 00

9
i REE EPBEATE8 CAT O TP VY ebifgReyed in vacuo. The
desidu¢ WatkakarindX@nN €1 5kmi)fandrthyl acetate (30 ml). The organic layer was

s A ORAN GhfY PIE IR pato e bR T . The

(vetidfing sHAE.vaxs Kkitkted 1WMEd Witbovaing] atd@ried(high vacum, 50°C) to provide

R Sl T B plaBseasias T

[ 4- (2- Fl uor o- 4- met hanesul f onyl - phenyl ) - pi perazi n- 1-yl ]
- (2-i odo- 5- et hanesul f onyl - ﬁ%ﬁgx ) - met hanone 15
Fol | owi ng procedure E, the E onpound was
Y Thivebi5s@ethhh&tfdn{ldbenléio aeid4 -
nmet hanesul f onyl - phenyl ) - pi perazi ne (Conmmrercially
avai'l apl e from Peakdal e) and 2-
hanesul f onyl - benzoic acid (Exanple C); MH =
(100% 20 WD 2005/ 023261 PCT/ EP2004/ 009699 - 36
Exahpl e S 3-Fl uoro- 4-
[QTTéliodo-5-nethanesu|fony|-benzoyl)-piperazin-

-yl ]-benzonitrile

A solution of 2-Chloro-5-(methylthio)benzoic acid (CAS: 51546-12-4; 2.5 g, 11.8 mmol)

was dissolved in methanol (50 ml) and cooled to 0°C. Oxone (21.9 g, 35.5 mmol) was

added portionwise within 5 minutes. The mixture was stirred at 0°C for 30 minutes and
then at room temperature for 22 hours. The mixture was filtered. The filtrate was poured
onto water (200 ml). The aqueous layer was extracted with dichloromethane (5x50 ml).
The combined extracts were dried over Na,;SOy, filtered and the solvent was removed in
vacuo. The solid was stirred in ether (30 ml), filtered and dried (High Vacum, 50°C) to
provide 2-chloro-5-methanesulfonyl-benzoic acid (1.96 g, 70%) as a beige solid, M-H:
232.9,



Fol | owi ng procedure E, the title conpound was
syntheti sed from 3-Fl uoro-4-pi perazin- 5

wa-2yis/nexszoni tril e (W9625414, [182181-38-0]) =&AWEP2004/009699

10

15

20

25

2-1 odo- 5- met hanesul f onyl - benzoi £a acid (Exanmple O);

MrH = 514. 0 Exanple T TeeT

(5- Met hanesul fonyl -2-tri net I]”L: I stfrl.;anyl - phenyl) - [ 4-

(4-trifluoronethyl-phenyl) - % in-1-yl] -methanone
10-InderSxmethengilfonyl-benzoic acid

(2-1, odo?S met hanesul f onyl - phenyl )-[4-(4-trifl uoronethy

| - phenyj|) - piperazin- 1-yl]-nmethanone (Exanple 9, 2.62

i s(tri phenyl phosphi ne) pal | adi un{0) (248 ng, 0.21
nmol Pal | adium(11) acetate (77 ng, 0.34 mmvol) and
I—lé)szrTﬂhyl di stannane (1.72 m, 8.27 mml) in 15
Tetrahydrofuran (15 M) and Triethylamne (0.75 m)

go 53l nes&i far bl hour1 The nixture was
¢ oncentrated i n vacuo.

TheNHgs(Ddue was chronmat ographed over Si 02 (ethyl

acetiqt elheptane/triethylanine 0/98/2 to 18/80/2) to

e title conpound (990 ng, 35% as an

ite solid. 20 Exanple U

5-net hyl -t hi azol e ~7 WO 2005/ 023261

P | P2004/ 009699 -37 To a solution of

Dii sopropylamne (6.78 m, 21.7 mmol) in

Tétmixhyrd 06 f4A6anmEb-chloy o-harsethaviebefoulyl dipntsieadd Psebexample K,

FOL41 80P IREORSLATLD) B LT 6 RIS e
r d2hl 3Q?ﬁ:p/éﬂattiniag farl 8]‘tﬁ>u3«0 Mistur&whistdoledithiraamol tempérafife and
9 ﬁltg'rgd ]T m‘% wy\%?!ﬁ}heg @aﬁegtglaﬁtﬁdl"ﬁ ﬁlga{ s c%n%en:al!(jage::cii nlrel vacuo.

fora fu onasolut Ion 0
(&hs& Besgiue s Zcuhﬁﬁﬂ )NltlhrHCEbIN ahyHrsﬁfTheacrbt:(lﬁ@d silid wasamshed with

SRS SR bty KT 3D LO0 P LT S D1 000

t ho@sul phat e sol ution (20% 100 m) and extracted
The conbi ned organic
concentrated in

0 acetate/ heptane 1/1) to provide the title

nd C{I-i_ 95 g, 86% as brown oil. Exanple V

anesul f onyl - bi phenyl - 2-carboxylic acid HO O=$=0

_ 2-10do- 5- net hanesul fon- I - benzoi ¢ aci d net hyl

estdr To 2-1odo-5-net hanesul f onyl - benzoi ¢ aci d

(Example C, 10.0 g, 30.7 mmlin 250 M THE was added

CDb a(sGspedsign 083.0 Znmmb? -pmdmat 5 trhethanestiforgyl-hestodcdacd in7Omture of

fcl)g l’fl]hsuifllrllv?%i? grqggg(r% Aternévas a%ggd %V«)rise\égas%l&tlb%nof%%ﬁ'gmol
sodium nitrite in 1.7 ml water at such rate that the temperature did not exceed 3°C. The

mixture was stirred at 0°C for 1 hour. A solution of 3.0 mmol KI in 1.7 m! water was
added dropwise at 0°C. The brown suspension was allowed to warm to rt and stirred for
30 minutes. Excess iodine was destroyed by addition of a few drops of a sodium
hydrogenosulfite solution. The solid was filtered, washed with water and dried (HV,
50°C, 1 hour) to yield the title compound. MS (m/e): 325.0 (M-H, 100%)



further 1 h. The m xture was then cooled to room

tenperature and concentrated in 20 vacuo. The residue
woasosphswimat ogr aphed over Si 02 (ethyl PCT/EP2004/009699

acet at e/ di chl or onet hane 4:1) t afford the title

conmpound (8.95 g, 86% as mhlt@ crystalline solid. (b)

4- Met hanesul f onyl - blphenylg&%ﬁh xyllc aci d net hyl

ester A m xture of 2-1odo netthanesul f onyl - benzoi c

aror-G-Methiylr - (éstifnorpineiyl pheBylb-pipenadine-1-c2fboxylic acid tert-butyl ester

Phenyltri-n-hutyltin (1.27 m, 3.88 mmol),

Tris(dibenzyﬁtdég@acetone)dipalIadiun(O) (226 ng,

0. 25 nmol g, >NIr Pphenyl arsi ne (108 ng, 0.35 nmol) and

Copperiodide (309 ng, 1.62 mmol) in

N, N- thyl formam de (30 m) was heated at 90 C for

16sioxs. The m xture was cooled to roomtenperature

and concentrated in vacuo. The residue was

chr osrduiae efpghdsthyl-eipesiabze- [-seibpkylisasidaerhpteatee (1.0g, 5.3 mmol)

5 gefn@l‘%fg;ﬁr)a)ﬁ{oo%-ﬁlrl%drtggle}:@? b%lll% rlg I(]Ig@gs Qﬁgg%n(t?}lggg e 80 ml) were

zegiz.ie sodinm-teyd bpgdse 0@@&@@ mmnl)a%‘dwstlgb@@@losxﬁan@b)phenyl

SEETEAN S eANs  ASNR1 1l comples 25
angex2 mmoboThe re3ctiph mirgiie Wag thien stirredifipr Lakours gfcdP°G. After allowing

) c%ﬁél gﬂgqgltnf?%}a&% ?%r gal%mﬁzm%%mg ot REd %%&HJ $nd purified

e mxture was t
10 dnmmm ohnamat@gramhyf (S&p, 7@g, peptanelethyl asetate &:30%) to give the title

ac g% at e e co n‘gw gﬁ%%%fﬁ?’g\%g ﬁrgge etséﬁ\j\'%rwg{_gﬁ’l g@%’d th

Na2SO4. Evaporatlon in vacuo afforded the title
compound (903 ny, 95% as I%Emhlte crystalline
solid. M5 (ISN): 275.1 MH Exanple W10 1-

(4{ ¥ hiooprapfinemmdtbylypheRyl)piprraziptréreptboxplipedid sarkbutyl ester
(a) 3,4-Difl goro-benzenesulfinic acid To sodi um
sulflte %22/m~g 176 mmol) in 80 m water at RT was
addedf dr over 20 mn a solution of

zenesul fonyl chloride (5.00 g, 23.5

n 40 m 15 dioxane. 1 Maqg NaOH (40 nml) was

n added dropwi se until the reaction m xture mas pH
14 and the m xture was then allowed to stir at

T f o
aAmLKNneof 515(29. mmied hrBxare2-flikeso-4-triflyoserpribyl b@zenfef& 6g(24.7
o‘iPH BoLlHi y %&ﬁnﬁ%@?ﬁ%gﬁ qqgmBUtTris(&Bangc ?é(;ﬁebééi‘one)dlpalladlum

urevva xture 'was extr hreé
t ¢1ﬂ®®fwrt ¢oreplen2.74g é288enmal sedismethbtaxide apdg4Aing (0.4 mmol) 2-

T
20 t ¢r@ling td worwtppReratuy e4thQ IgKtugeTwys tae@teal wilth 1 28 &sofie hIMTIﬁ and all
s%(l%tﬂa\b@e (Ve U‘LEZIi \;'acly‘lkufll Tfa?iea]c_lueéwas 1]1r1ﬁed o%sﬂlca eluting with a

propane- uor o- benzene
Teragient efi hfeptmp ) Etiém tradd laftexrﬁvepqen@n ¢54@ (AP0) of e title

N R e e S A

nmol) and the mxture heated at 65 C for 3 h. The
reaction mxture was then pg yﬁﬁﬁl gto water and
extracted three tines with et acetate. The conbi ned
ol-@&ﬁl@rp-ﬁaséhlomethvhﬁlﬁnYﬁﬂsh@dZWt h saturated ag.
NaCl solu on dried over Na2S®™4, and concentrated in

vacuo.§ N\/I
F
F

F

15

25



The resi due was chromat ographed over Si 02 (ethyl
acet ate/ heptane 1:50) to afford the 3o title conpound

wO0203/008p6142% as an off-white crystalline sol PAT/EPMB4/009699

10

15

20

25

(1SP): 257.2 {37CI} M+, 255.1{35C1} M WD 2005/ 023261 -
PCT/ EP2004/ 009699 -39 (c)

PR ey b b S g aasine. 1
(80Boxylc adid & t-op pstérrin 20 CnlioxhhEwas treatéd With@3ad0BIHCL in

dr.0pwi 0 uti on of potassi

o SRHIRE St B0 16 TR bbbl s Eipatusd and trostadwighgyal water, 20

Tink2Mads 0@ andiextradied with 50 heEtSAal TKE:V& %laﬂl@ pmté Riab Q/aﬁ{Ed with 30
mn a

ot e BB platipeicomoared Enpheatacied itk S BrOAC.

afilek sumhigined d@aitﬁczphaﬁ%ﬁlefétﬁrifge&ﬁtﬁ Rigbed an Qﬁd—iﬁ)ritbdifﬁﬁyleld 2.1g(95
acet a e combin S, Were

o) 86 il REB G a5 EPVIEBH LR M S P O 240 S0

resi due was chromat ographed over Si02 (ethyl

et at e/ hept a 1 fford the title conpound (90
Mg lﬂﬂc}\%wa#ﬁqogp 2 anor phous solid. M5 (1SP):

opanesu o -2-fluor enyl ) - pi perazi ne
%&Xd% 813%\ Enzd’i‘q‘arctfgr o- benzene (40 ny,
0. 18 |n 5 m N, N- d| met hyl acet am de was added

pi peraginé (47 nmg, 0.55 mmol) and the m xture was 15

80 _Cfor 90 m n. The m'xtur_e was t hen

Mo as a brown solid. M5 (ISP): 285.0 M+ Exanple
X Di byl - (4-piperazin-1-yl- [ 1,3,5]
triazin-l2-yl)-amne I ~ /NIl NI 20 (a)
4- (4- égﬂsoro [1,3,5]triazin-2-yl)-piperazine-1-carboxyl

ic acid t@rt- butyl ester A solution of 11 nmol of

2In4arﬂld’g? kOh ﬁ}dde@@ﬂer&l‘ésc(r% B2MBREPA ). éM Mtaoﬁ" Oyama, S.

aceto was chil and treate

t WatamaheamiMas u%émtile%%qooom&ra styzed mlyélreaqﬁ 1n‘°é1 ZW@alohex-l enyl-
r@@@tﬁ-ﬁﬁafﬂe gﬂ”[?S‘Q’?tﬁoﬁHo%l%je 0 Breq22 U 5-rdthdheSultdi§Nbenzoic

hour s room 2 enperature. Addjtiqgn of

100
b¢q1¢»él eshequerty KGR sw}thn@pﬁ;wo%ﬁeé’td& = dppBp§&iGlpie dioxane (0.2
g& mPloPiv&E h\éﬁb&ﬂu a2 ﬂ%ﬂ fI'h@S' tﬁeméé)&% Ihiscmre iAdiiu@ed with

thyl acetate. ﬁ 1/3 ())
4wg.’r4r,|9§cﬁ@qt¢@,m§hﬁ¢@£p; the aqueous phase ac1d1ﬁed Wlth 2N H,SOy, extracted with

1A€(D}§tl$rfd t‘ﬁé ggol%d %?ani%‘ REL&L Hﬂ@d évéi: q; aP% lilt6re@Ghd evaporated. The

tert-b ster sol ution of )
ofrad¢ pr bxs @upﬁe@,bﬁflﬁhrcélzma@ggﬂp}w prsBicagelveth hepiangh)cOEt as

yéul@ma&; Held B e dondibubld: BSLEINY: BrdldMT-of 2M

di net h l’'am ne i n met'hanol vvas stirred at room WO
2005/ 023261 PCT/ EP2004/ 009699 -40

Example H
2-Cyclopent-1-enyl-5-methanesulfonyl-benzoic acid

(/
HO

Ozg.
>4
Following procedure A, 2-Cyclopent-1-enyl-5-methanesulfonyl-benzoic acid is prepared

from 2-iodo-5-methanesulfonyl-benzoic acid and 2-cyclopent-1-enyl-4,4,5,5-



tenperature for 1 hour. Concentration and purification
by chromat ography (Si02i ethyl acetate / cycl ohexane

wa20)5/0¢3@ids the title conpound as a col orl essPeDIEP2004/009699

10

15

20

MS (me): 309.1 (M+, 100% (cé
Di et hyl - (4- pi perazin-| -yl - 51tr|a2|n 2-yl)-am ne

TPy Slady S i Mt}fatfrﬁ Qraspd, S, Masarabe Y Masuda,
Santhesiy 2009, &Zﬂ]dMlSéI&N)b%% Melter in 10 m

di chl oronet hane was chilled and treated with 14 mmol

of trifluoroacetic acid. The reaction ni xture was

heated to 40 C for 30 m n. BfanepleIcool i ng, 50nl of 2M

i.$.added he organic | ayer
ahgégepa ate &')r( gongikglé%ﬂl?%?%d to yield the
title :I:ound as a yeI lowish oil. 10 M5 (ne): 267.0

S ", 100% Exanple Y [4-
5-trifluoronethyl-pyridin-2-yl) -piperazin-

- (2 |odo 5- net hanesul f onyl - phenyl ) - net hanone F

F "N 7-V 15 Foll ow ng procedure E, the title
conpo as synt heti sed from 1-(3-Chl oro-5-

tr| fl §o onet hyl - pyri di n-2-yl) - pi perazi ne

([ 132838-59-4]) and 2-1odo-5- net hanesul f onyl - benzoi c

acid (Ex&wple C; MrH = 574 Exanple Z 20

[Fbi1bwids |1§1‘8&@up¢n§ Wt%cl@hé%@fl gﬂ5lm¥tlh1me§sarfbl9ﬂ$e§zdﬂf@£@@ﬁeprepared

sulfonyl phen hanone Fol | owi n rocedure_E,
tiram @-lederSon %ﬁlf@%‘tbﬁ’é%ql‘é%fdd ﬁmfb%cxdebept-l -enyl-4,4,5,5-

%t'ﬂé}fl&ﬁgleﬂyj 2] Hicﬁ%&%laﬁ@ [ Mﬂr&t‘a;‘-@ @%Qm@@dWatanabe,Y; Masuda,

et hanesu enzoi c ac Exanple C
Wﬂﬂmsmg@)ozww.@db%i)@%%é%M -BCT/ EP2004/ 009699 - 41
Exanpl e AA 1- { 3-Fl uoro-4- [4 (2-1 odo-5-net han
esul f onyl - benzoyl ) - pi perazi n- -yl] -phenyl}-
et hanone 5 Fol | owi ng pr ocedkam Hie]t he title conpound

ik %ﬂ‘?ﬁ PEPpaholi)p TR Loy R aeia™

2- I odo-9<ret hanesul f onyl - benzoic acid (Exanple O);
MtH = |531| Exanple AB | 0

3- Flgiorg=4- [ 4- (2-i odo- 5- et hanesul f onyl - benzoyl ) - pi per
azintl-yl]-benzonitrile Follow ng procedure E, the

tHOT e pound was synt hetised from

3- Fl uo A- pi perazin- 1-yl-benzonitrile [182181-38-0]
and 2g.@do-5- et hanesul f onyl - benzoi ¢ acid (Exanple

C) ; MrH=S14

Following procedure A, 2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoic acid
is prepared from 2-iodo-5-methanesulfonyl-benzoic acid and 2-cyclohept-1-enyl-4,4,5,5-
tetramethyl-[1,3,2]dioxaborolane [M. Murata, T. Oyama, S. Watanabe, Y. Masuda,
Synthesis 2000, 778]: MS (ISN): 280.8 M-H".

Example K
5-Nitro-2-trifluoromethyl-benzoic acid
o CF;

HO

NO



15 Exanple AC 1-{4-
[ 4-(2-1o0do-5-net hanesul f onyl - benzoyl ) - pi perazin-1-yl]-

wohaeaosyk32eet hanone Fol | owi ng procedure E, the tPCIAEP2004/009699

10

15

20

25

30

conpound was synthetised from 1;(4-Pi perazin-1-yl -
phenyl ) - et hanone [51639-48-6] a

10 ST AONr B0t B Ak B 2 R ot

Esté}m@nﬂbyl benz¢rr by @iiddtisorvitiptienpiympripedei o deetit | -
(gﬁ ?%&r@uﬁﬁ&?ﬁ%ﬁ%&h&?&“ »91?1? %Jr?)cedmr:“et &ﬁ%ﬁ’v\g %)y Acberli et al. [P.

oW ng proce

shehemlath. Eden, f]rfbrﬁogel(t)?,WJD-IbhhlhamC maeyth)r J- MiedeChari.ris, 177

esul fonyl - benzoi c
a@%g)? é‘x"ﬁ%&é S%g?’; I%M'ﬁfi@ %?)g&%ﬁéx anpl e AE
2-Piperazin-1-yl-5-trifluoronethyl-pyrimdine fl"*"-
NH NNY FFF (a) E
2- (4-Benzyl - pi perazin-| -yl )-§@Iflﬂef[1 uor onet hyl - pyri m di
nBrotedue 8o lSuhoghastifa reaction:

e R SRR S iyl S e Briol - SR ggpnregvtpheny)-

apiptnintI-yl]enéthnore) was added 4- Benzyl pi per azi ne-
1- car boxam di ne hydrochloride ([7773-69-5], 0.66 Q)
and triethylamne (0.87 nL) and the reaction m xture
was stirred for 3 hours at roomtenperature. After
such time the reaction mxture was concentrated in
vacuo and purified by colum chromatography to vyield
the title conpound&as a light yellow solid (0.79 g).
MB (me): 3234; H+). 20 (b)
2- Pi perazi n- %ﬁy 5-itrifluoromethyl-pyrimdine To a
sol ution of
2-(4-Ben p perazin-1-yl)-5-trifluoronethyl-pyrimd
ne (O. in  n¥thanol was added Pal | adi um C
(Degussd E101N; 5@6 and the reaction m xture was

ated at_60C under hydr here.. _The reacti on
n‘gi‘?lﬁ%e gL Todar>- Bl et gy @tfavﬁ Jéif-tiigusisargthyl-pheny)-
t piveREAt P?va&thgnscﬁ@; B*a\‘rﬁ%le VAR b t(ﬁISBdnﬁlfol)gﬂPd mbyﬁ(rm mg,
was renov vacuo to
£ BodPmets Ceb(FRmeos P pmatana it Eynﬁtmtaﬁ@fé%ﬂi%z w2
200d] P23 2eihyRenih ERZORAY @%&ﬁ%&di& 80 RN HBuAFThe mixture was cooled
to room temperature, diluted with ethylacetate, filtered and the solvent was removed in
vacuo. The crude brown oil was purified on SiO2 (Heptane/AcOEt 0%- 40% ,15

minutes) to provide the title compound (50 mg, 53%, yellow foam ); M+H= 590.2.

Example M
4-Chloro-N-methyl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl)-

benzenesulfonamide

F N
X@,@ ®
F 0=S=0
F NH
/

Following procedure E, the title compound was synthetised from 1-(4-trifluoromethyl-
phenyl)-piperazine and 2-Chloro-5-(N-methylsulfamoyl)benzoic acid (CAS = [68901-
09-7]); M-H = 460.1



2- [ 4- (2-1o0do-5-nethanesul fonyl - benzoyl) - pi per azi n-

| -yl] -benzonitrile 5 Follow ng procedure E, the
woRbds@ewnpound was synt heti sed from 2- Pi per azPaT/EP104/009699

benzonitrile [111373-03-6] and

2-Iodo-5-nethanesu|fony| benzdié'acid (Exampl e O);

MtH = 496 Exanpl e AG 4-

(2-1o0do- 5- nethanesulfonyl benzd?FprlperaZ|n- I -yl]

lﬁ‘bﬁ%‘ﬁuowﬂl—felﬂn@r(&ﬁetﬁﬂl-lblmmyl)gnpa‘raz:laduylﬂ}(E,loddq:i}nidthitfesulfonyl-

R R 104 3. 2) and

2-Iodo-5-neth?ne-u|fony|-benzoic acid (Exanmple O);

r o- 5- net hyl phenyl )-4-(2-fluoro-5-nit
) ~pi pergzi ne Known conpound, CAS nunber:

< 35- 4] PF?f@dure C 20 Exanple 2 1-{3-Fl uoro-4-
2-fluoro-5-nitro-benzoyl) - pi perazi n-1-yl ] -phenyl }-

5 ChalbPREep oG Boa s combpEnassatigiasun T2 Fluoro-4-
Qiﬁ]"@oﬁbthétﬁ lJphen?l)Lplﬁerazlﬁe (Ekaﬂl%le B26d2-46%- n(e@xa@x%ﬁllﬂ)nyl-benzom

I n oxane was treated with
t%qﬂgg%r@hﬁ%l\ég{{ﬁ%%rﬁ 0. 522 mmol) and then with a
solution of 1-(3 25
FI uor o- 4- pi perazi n- 1-yl - phenyl) et hanone (CAS:
189763-57-3; W9714690) (58 ﬁﬁmdeé)26l nmol ) in

10 db ‘Méﬁﬁle@&lfdﬂﬁd tEﬁ%oﬂZM—Hé&oY@a%uﬁt' rred at room
tenperature for 30 mnutes. The solvent was renoved
in vagcup. The crude oil was taken in water. The WO
20057923261 PCT/ EP2004/ 009699 - 44 aqueous | ayer was
extracted||3 times with CH2C12. The conbi ned extracts
wer egdrnédover Na2SO4, filtered and the sol vent was

in vacuo. The crude gumwas purified on a

Si 02 ept ane/ AcOEt 0% 20% (10 mi nutes, then 20% (5

mrnﬂ1$ﬁ°to provi de 1-{3-

Fl uor o* 4-{4- (2-fl uor o- 5-ni tro-benzoyl ) - pi perazi n-1-yl ]

@E‘ﬁill/éc}o-%'i@m{éﬁﬂfcﬁ&l BEhzoR8%d mbthester | | ght  yel | ow
solrd (Mt rocedure D Exanple 3 3-

[ 4- cetyl 2- quoro phenyl ) - pi perazi ne-| -carbonyl ] -4
-b zonitrile 10 To a solution of

2- -5-cyano- benzoic acid (200 ng, 0.885 mml) in
DMFT(3 m) was added dropw se

10f? @ar bonyl di i mi dazol e (148 ng, 0.885 mmol). When
the C02 evolution ceased, the m xture was heated to

5@511<fvﬂh bRl 8 2 -iod63- ik thb ésalfomd-beagdie acid hetliyd @ster is prepared

13 %Mva methansariparlbanzpic sidkerrTple Gland Metharal 8530 Yield
Owﬁi?c@soliHTMS)(rM\/%? 3370deN-PNHAHOOU%sE. The nmixture was

stirred at roomtenperature for 1 hour

b) 5-Methanesulfonyl-2-thiazol-2-yl-benzoic acid methyl ester

S N o

0=8=0



15 The sol vent was renoved in vacuo. The residue was
di ssolved in ethyl acetate. The solution was washed

wowvh@s®2sdet h water, dried over Na2SH, filter edranaPdoa/009699

10
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20

25

sol vent was rem)ved i n vacuo. The crude oil was
purified on Si02 (Heptane/ AcCEt 4O% 30% (10 mnutes))

SRR BBerdire L Sppetbenesaifaniar gl p-yhbenacic e sy pter s
mrebaredrﬁonbbﬁQ@aﬁmethmeeul&ﬁwgbemw acaismemyt etaahdd- ( M-

ni.t ro
enzo taﬁ%?"?é?ﬁ%ﬁe qu‘? ]151%9#8@ C()P ?62( ryéﬂ%’ne
'I'Mé(m/t)t eMEgnpeatey was prepar ed accor d| ng to the
procedure C described for exanple 2 from

1- (3 fluoro 4 plpera2|n 1-yl - phenyl) - et hanone and
i ) ghbeatromracge ( CAS: 80887-01-0;

Ws o%gm ﬁlazcﬂggﬂe}lgg acxﬁ eﬁérf% %ygapondﬂcatlon of 5-

[Me(lﬁnﬁhlfomd—zsﬂmhané@amimgdld betiybydtdr-ip itlpepxazdnne dfspdium

] phen e Qne O The, t

SRS e Bt MRS Rpd dPE & e roRg P Brow soid
eS0atrpield, MS (m/em282.2 (M-H, 100%)

1- (3- Fl uor o- 4- pi perazi n- 1-yl - phenyl ) - et hanone and

2-chl or o- 5- net hanesul fonyl - benzoic acid (Exanple B),

72% white solid, MtH+: 439Edample®npl e 6 35

3-[4-(4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]

péﬁgiﬁ% %ﬁ&g@égﬁﬁ%@oﬂﬁ%ﬁ%ﬁ %lg%gggﬁgz\?és pr epar ed

according to the procedure D described for exanple 2
from 1-(3@@ 0- 4- pi perazi n- 1-yl - phenyl ) - et hanone and

2- Chl or o- - sul f anoyl -benzoic acid (CAS: 97-04-1;
Basu 7 J.Indian Chem Soc.; 16; 1939; 100, 106)
(4R9 ite solid, MH 438.1) 5 Exanple 7 3- [4-
(&~ Acetyl - 2-fl uoro-phenyl) -piperazine- | -carbonyl]
-4-chl oro-N-net hyl - benzenesul fonam de The title
¢ np e d oA r N r ¥ dtaclCo ra I ,A pnge?'aztlrl?ee 1 pczir %?CV lflcr aecuPtert—butvl ester
1 (3 Fluoro 4- plpera2|n 1-yl - phenyl ) - et hanone and
2- Chl or 0o- 5- met hyl sul fanmoyl - 10 benzoic acid (CAS:
68901- 09- Z; 5 741) (69% 1light yellow foam MH
45%]) ampl e”8 1-{4-
0- 5-ni tro-benzoyl)-pi perazin-1-yl]-3-fluoro
-et hanone The title conpound was prepared
according to the procedure D described for exanple 2
15 from 1-(3- Fl uor o- 4- pi per azi n-1-yl - phenyl ) - et hanone
amea almk@moarumh terebhieritri(0.68¢) 619 n{ihély pallbdiGadH)R}ptate (11 mg,

NEO 31), 4&? t%)u'}c/yl_lghos L&%?bdi%flgnyllz(lw mg, 0.49 mmol), tert-Butyl-1-
piperazine carboxylate (1.1 g, 5.9 mmol) and 4-chloro-2-fluorobenzotrifluoride (1 g, 4.94

mmol) was added degazed toluene (10 ml). The mixture was heated to 80 °C overnight.
The mixture was cool to room temperature, diluted with ether, filtered and the filtrate
was concentrated in vacuo. The residue was chromatographed over silica gel: eluent:
Heptane/Ethylacetate 0-10% over 15 minutes to provide the title compound (1.05 g,
61%) as a white solid, MS (m/e): 349.2 (M+H, 100%).

(b) 1-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine



Exanpl e 9 20
(2-1 odo- 5- net hanesul fonyl - phenyl )-[4-(4-trifl uoronethy

woO-2pisanyle) - pi perazin-1-yl]- nethanone To a sol BCT/@ER20#/009699

10

15

20

2-Iodo-5-nethanesu|fony|-ben20|§%aC|d (Exampl e C,

3.00, 9.2 mol) in dinethylformamde (20 M) were
successi ve added TBTU (3.8g, 11.5 mmol), N

et hyl di i JopRBpyl amine (8.0 m, 46.0 mmol) and

1- ' hu#onethylphenyl)piperazine 25 (ABCR

FO77 [ 30459-17-7], 2.5g, 11.0 mml ). The reaction
WEE then stirred at roomtenperature for two hours,

PP AR RO P et Ao Bk kol BRI prampte 7

t i5095Y-B-Bluora - trlﬂuogmmh)tlﬂzélenylb-pi};ermrmbmmldboaﬁlcaaqn]abﬁ-butyl ester

b(#mbgenzothﬁwglz%@@% 2455&1-}}?{ gﬁ-@- et rTSrTnLeJt Hyl uroni um

tetrafl uoroborate 30 Exanple 10

(2- Cnhl or o- 5- net hanesul f onyl - phenyl ) - .
[4-(4-trif|uoronethyl-phenyl)-piperazin-l-yl]-

nmet hanone The title conpounEIX ﬁ}epared according to

tﬁgz BIfRS qut&muﬁrﬂﬁfﬁ.gl.ﬁ?gy Apple 9 35 from
4-tritluromnet yl raZ|ne (ABCR FO7741NB,
[ 30459-17-7] and 2 WD 2005/ 023261 PCT/ EP2004/ 009699
-46 chl ora=5- (net hyl sul fonyl ) - benzoi ¢ acid (CAS:
89938-F62- €\NH VB (M e): 464.3 (MrNH4+). Exanple 11
1-{4 | oro-5-tetrazol -1 -yl -benzoyl) - pi perazi n-
;éig fluoro-phenyl }-ethanone 5 The title conpound
sprepared according to the procedure E descri bed
for "exanple 2 from
1THiS cbmpotind #-cpimpedraizilynavhilable phenyl ) - et hanone and
2-Chl oro-5-tetrazol -1-yl- benzoic acid (CAS:
190270-10-1; commercial) (50% white solid, M-H
429.2) Exanple 12 10 1- {4- Ekmﬂpk&&

6-Di ni,t ro- eraz

P e rrnep Sl Ry RO e B bl e Rpsghanesulfonyl
Egﬁﬁgnﬁﬂeﬂﬁﬁsﬁﬁlng to the procedure E described for

anple 9 from 2,6-dichloro-3-nitro-benzoic acid

(CAS: 55775-97-8; conmercial) and 1-(3-fluoro-
4- pi perazin-1-yl -phenyl)-et hanone: col ourl ess solid,
m p. 209-211 (1SP): 440.1 M+, 15 20 Exanple 82

2- Fl udr o- 4 N
[4 ( haAes nyl - 2-t hi azol - 2-yl - benzoyl ) - pi per azi
-benzoaﬁkﬁlle The title conpound was prepared
Qrding to th procedure E described for Exanple 9

fron12 Fl uor o- 4- pi perazi n-1-yl -benzonitrile
[ 204192- 45-0] and 5- Met hanesul f onyl -

Following procedure E, the title compound was synthetised from 1-(2-Fluoro-4-

methanesulfonyl-phenyl)-piperazine (Commercially available from Peakdale) and 2-
Iodo-5-methanesulfonyl-benzoic acid (Example C); M+H = 567.0 (100%)



t hi azol - 2-yl - benzoic acid (Exanple 0). M5 (1SP): 471.0
MH+. Exanple 83 4- [4-

wO3edgmesemnesul f onyl - 2-t hi azol - 2-yl - benzoyl ) - pPOEERZ08/009699
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| -yl] -benzonitrile The title gnpound was prepared
according to the procedure E déscri bed for Exanple 9

from 4- pi per azi n- benzoi%)% ng [ 68104-63-2] and
5- Met hanesul f onyl - 2 th| azol yf} 25 benzoic acid
(eRlaare-¢-[4)(2-iodd- pinsmhanedalforiyl-bekzoybxpipplaginglyl]-benzonitrile
3-Fl uoro-4- [4-

(5- met hanesul fonyl - 2-t hi azol - 2-yl - benzoyl ) - pi perazin-1
-yl'] -benzoniitrile The title conpound was prepared
accordi ng tollthe procedure E described for Exanple 9
30 frpm 8/\ u4-pi perazin-1-yl -benzoni trile

7d 5- Met hanesul f onyl -

2ol ¢ aci d (Exanpl e O) ME (ISP): 471.4
: Exanple 85"'1-{3-Fl uor o- 4-

[ 4- (5- et hanesul fonyl - 2-t hi azol - 2-yl - benzoyl ) - pi per azi
n-1-yl]-phenyl}- 35 ethanone WO 2005/ 023261

T e R R .

flr ldrbe:nZQlater (JWQ%%%MpBﬂak& 1R380y) anﬂli’efoﬁlo)S—eteﬂmwnéfonyl benzoic
lféhgﬁggnsjg f@}‘rl\/ﬁ!}g [ azoI 2-yl -benzoic acid (Exanpl e

|v5(|sp) 488.5 MH+. 5Eoeargi¢?€ 86

-yl
?5“‘1 eSS b AL B P SRS Bk g
'ﬁnperhzmlfleyld:mqnbamaiewas prepared according to the
procedure E described for Exanple 9 from

1- (3-Fluoro-4-trifluoronethyl -phenyl)-pi perazi ne
(Exanpl e P) anc( 5 10
I\/let hanesul fo/ﬁzgc% t hi azol - 2-yl -benzoic acid (Exanpl e

5 MH+. Exanple 87 [4-

(2 FI riftuor onet hyl - phenyl ) - pi perazin- | -yl]
]‘;(@t/hanesgu_ogryl 2-thiazol - 2-yl -phenyl)-nmet hanone
he title compound was prepared according to the

procedure E described for Exanple 9 from

1- (2- Fl uor o- 4- trlfluoronethyl phenyl ) - pi per azi ne

P RRESoQ JROTs T epaelfon phepdid i iy eropesalgh e

Q)lperb/Bn(ll-ﬁP)netEalﬁnB (BAdinplEX g g 485 @thol),

ool SRRSO RO b RSN B Rl s

T2 mig, 0)3¢ neranl) and Henaaethyparedna Ll o, 182 7 amioh)ein

R e S AR AT ) et oo o o

(’H)eaﬁbdttﬁe &as asisledto room temperature and concentrated in vacuo. The residue
(I\j,/ybatshc l %}%8 %i_zgzlv_eg Emgtlh_ﬁ%éc\ééaiepggp%gﬂe?tr%ﬁ{yiiarrgigé 6’%'/ Fro 18/80/ 2)

to prov1de the title compound (990 mg, 35%) as an off-white solid.

Example U
2-Iodo-5-methyl-thiazole

D

S



Exanpl e 98 (4- Met hanesul f onyl - bi phenyl - 2-yl) -
(4- phenyl - pi perazi n-1-yl)-nmet hanone The title conpound

woasospeeysar ed according to the procedure E desecirmedoo4/009699
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for Exanple 9 from phenyl pi pera zi ne [189457-54- 3]
and 4- Met hanesul f onyl - bi phenyl -2-carboxylic 30 acid

g'lzé(zgﬂﬂrng&n;/éfpmzfijﬁ%gé 78?’mMﬁ 7 ﬁ%mh%eg-gh;cﬁoﬁlran (50 ml) was
frpprased 3 utmnmf &mwlmagMSMddhad@mJ etfBhpdrofirke (9.83 ml,
COTPRY) HESHELER ;fséasas%gerg%; Pl erklaEHEE IhEuss. 5-

descri b

MCW Zﬂl@&]ﬂﬂ'@ d941)mlpapbe'mzhweac{d56 62d stk8ing fcontinued for a further

S AR R s o

p@/aéd@b@pm rstigrimgdanpifierti®@ hour, the reaction mixture was

( eP{a{ela%ﬂf' ufeeg i‘dmrg Bﬁ@dl}#%t%l é(hllltjl({n %,8‘(% 100 me> an.fihextracted three

net hox erazi
ttlm¢SéVlﬁDB%w tam hp F@pbmedl ozgany hasgy Weoe dlhei prepdesiQend

g ol asas PriRgsqphed gues Sigy ety

I pe
fcieteflzaptag|1f Drig nnrmsﬁﬂm yitle 2ompanindbidyd5 & 86%) ds biemangl. e
V). M5 (I1SP): 451.1 M#. Exanple 101

(4- Met hanesul f onyl - bi phenyl - 2-yl) -
[4-(4-trifluoronethyl-pyrinnksimpl@Vyl)-piperazin- |- 1
0 0 Th t|t und was prepared
fciédoe]r;h ngs{l{b%%ﬁlghﬁ?’gce ur‘%‘ygggggcrl bed for Exanple 9
from2-prperazin-1-yl-4-trifluoronethyl-pyrimdine
[179756 3] and 4-

Met harffesyl f onyl - bi phenyl - 2- car boxyl i ¢ acid (Exanpl e
V) . nd/B P): 491.1 MH+. 15 Exanple 102 [4-

(4- Cycl apropanesul f onyl - 2- f | uor o- phenyl ) - pi perazi n-1-y
'] - (4.1 et hanesul f onyl - bi phenyl - 2-yl ) - net hanone The
title corrpound was prepared according to the procedure
E descri bed for Exa Ie 9_ from

N2 A= @S-P PR , SEYL &Nyl ) - pi per azi ne
(@(@M@SWetHE}Qsﬂf&@Lbenzmc acid %Exam le C, 10,0 g, 30.7 mmolin 250 ml
Vet hanesulfon bi phenyl - 2- car oxy |c aci

\BHF s eddgpC 15(§§Og, m@%ﬁ@ thepixture heatecg at %r‘g)l f%r 1h
(MetMahHane s whif Syhald PP 2836 and ik mixture was heated at 70 °C for a

(4-trifluoronet hoxy-phenyl)-piperazin- | -

yl
rfarthembhel Epgnixhae wag thence é@%oqvagenweéﬁafee@]daf@e@maﬁ@i in

tv%cﬁcg‘ ThRrQFRAUFSR cﬁr&ﬁﬁﬁ%ﬂaﬁﬁ&l &RF s@iﬂ‘@ﬂﬁk Eacatd diffbromethane 4:1)
4-Trifl uoronet hox%/&g erazi ne [ 187669-62- 1]

atﬁ@ffmd\@@mlﬁég@ppw@ ,ﬁﬁ%ﬁww itg grysiallipeselidici d
(Example V). M5 (ISP): 505.4 M+. Exanple 104 30
[ 4- (4 Di met hyl am no- phenyl -p| pera2| n-1-yl]-(4-nmethane
<) £Methargspenilbiphenyly2 a6id methyl ester

A mixture of Z-Iodo-S-methanesulfonyl-benzmc ac1d methyl ester (1.20 g, 3.53 mmol),
Phenyltri-n-butyltin (1.27 ml, 3.88 mmol), Tris(dibenzylideneacetone)dipalladium(0)
(226 mg, 0.25 mmol), Triphenylarsine (108 mg, 0.35 mmol) and Copper iodide (309 mg,
1.62 mmol) in N,N-Dimethylformamide (30 ml) was heated at 90 °C for 16 hours. The
mixture was cooled to room temperature and concentrated in vacuo. The residue was
chromatographed over SiO; (ethyl acetate/heptane gradient) to provide the title
compound (1.02 g, 99%) as an off-white crystalline solid. MS (ISP): 291.0 MH™.



The title conpound was prepared according to the
procedure E described for Exanple 9 from

wOi2omsionyded (4- pi perazi n- 1-yl - phenyl ) - am ne [ 91708TZB2@}4/009699
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and 4- Met hanesul fonyl - bi phenyl -Z carboxylic acid
(Example V). M5 (I1SP): 464.3 M+.” 35 WD 2005/ 023261

[P EEA0R4AQ _bifin K 2RIHG x A Lt - (4- D met hyl ami no-
t r LA Methapesplfpnyl diplenyl-p-corboxylic avid trethed estboiy00- HidpHemmol) in 5

n ' = i1 1. n epared .

1 441 RO s PSR, MRS e v
5 heagqd at 60 °C fpr 16 h. The mixture was then cooled to RT, acidified to pH 1 with conc
(D'Ef)%gfﬁg?’lgélgigéog%gﬁg_%ﬁr&téd ¥ inded with 2ty W82 R’ Stganic phases
VevWergrdsiad] Wish yNa:60p Hiyayoration an tvasud afforded dh¢ Exdarphpound (903 mg,

S S ol U 1 M ot oy |

1,3,5] triazin-2-yl) -piperazin- | -yl] - 10
nmet hanone The title con‘pouno!E lgvfpared according to
the procedure E described for anple 9 from
2- Mé4-Kyslppropenpeilferylre-flugto-pheng]) Sliperazine ne
[ 59215-45-1] and 4- Met hanesul f onyl -
bi phenyl - 2-carboxylic acid (Exanple V). M5 (ISP):
454.5 Mt 1 anpl e 108 [ 4-
(2- Fl uoros4-ny if | uor onet hyl - phenyl ) - pi perazi n- 1-yl ]
-(2-k@d met hanesul f onyl - phenyl) - net hanone The
titlesgonpound was prepared according to the procedure
E d€scrfibed for Exanple 9 from
1- (2-Fluoro-4-trifluoronethyl -phenyl) - pi perazi ne
(Exanple F) and 2-1o0do-5 20 net hanesul fonyl - benzoi c

3 (AFN: bezena@IfiniGRid 556. 9 M++. Exanpl e 134

{
Ty e P e —
y| inimesdlationef R&-dithwre-behzenemhipoyirdilonats (5108 ga2%timmol) in 40 ml
BRIy 8 B PSRV e 85EL ARE  FLA misrev
Epld i laed AR mixtalredvas then allowed to stir at RT for a further 16 h. The mixture was

(

VB h Y ) : ) ‘ _
OSSR, BRabcEa ERSAEAE RoRPUd KR e waspi 1.
r athq Rirtonovds-eneediaditised timesywitlpbtbplydcptatd Bidrtbe bymbided organic

( 4131'txars| sf | MRLY &ﬁfl hthufaQQcFall’]cf/ ILI;(] sBi&%%%%'cIQBgﬁ Xlliid witk m%wﬂgvaporation
ToP & €l Ut ton of

r aor\@cideyibided the(titletconflound ¢4t 97 %p hea yhite prysetmeisold. |

- N fde tert-butyl t Ex | eD, 95 :
OC%QM;,&%%“?{CN g? onetjhgneeﬁzeh )( wggpagded 35rrg
trifluoroacetic acid (1 m) and the reaction m xture

wag, St (T Ed AL ogm LSIRenatyl gal o 130 1. AT ter

vatod,4-difldotoReenzasisafieic acid (500 mg, 2.81 mmol) and triethylamine (0.43 ml,
3.10 mmol) in 10 ml DMF was added 1-chloro-3-iodopropane (1.43 g, 7.00 mmol) and
the mixture heated at 65 °C for 3 h. The reaction mixture was then poured onto water
and extracted three times with ethyl acetate. The combined organic phases were then
washed with saturated aq. NaCl solution, dried over Na,SO4, and concentrated in vacuo.
The residue was chromatographed over SiO; (ethyl acetate/heptane 1:50) to afford the
title compound (300 mg, 42%) as an off-white crystalline solid.
MS (ISP): 257.2 {¥ CI}MH, 255.1{*Cl}MH"



WO 2005/ 023261 PCT/ EP2004/ 009699 -50 was di ssol ved in
di methylformam de (3 m). To the solution were added

wa-20@a3Bs1 et hanesul f onyl - benzoi ¢ aci d ( ExanpPeTEP814/009699
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ng, 0.25 nmol), N—ethyldiisoprog lamne (0.29 m, 1.7
mml ), and TBTU (99 ng, 0.3 mm% The reaction

MAUUERI RS fordl.1 bR Bl AL T OOM tenperature

c@ﬁ @enoh%(%dhlpm-pamaoe—dmiﬂfbnﬁ)-rlésdlﬂuermhenzpw 300 @tk, byt8 mmol) in

fd‘g?@*ﬁ“it""?‘v@%ﬁfd?‘ié R L b T

Sblls tdn(eﬂ_%ﬂmjamlde VB HI3e95: m5532 InihbHe red@ibd raixture was then

tet r afi I'uor o[%‘or Rig ‘Jm% luﬁ}{%% 3 %‘“Q‘E;?"f agﬁgg%%% t%‘f‘@e mixture

Ewanguenched by aﬂdﬁl‘BIMieMLﬂqu)ﬁ}y(IZ 1hi) phd IW)ateerQ/inl)- and then extracted
[ éit ééﬁ’t{)‘#e‘t’ifﬂ g{h?' g%[el. T{BQ g?ﬁ%)neglo gearn?cZIIJhases vyerl dried with Na,SO,, and
( Gonicentpattd nevdcanéﬁual réndtyé wphvhingin) topephdd bvarfSi@fediybt hy

U S N P il
péeosphioas solidc M8 (ISP{:21989MH0. 260 mmol ) fol | owed by
cesi um carbonate (85 ng) and

tetraki s(triphenyl phosphi ne) palladium (0). The
r 8 dt (4e@ydopbpaeesulfinyl-Aefiuorsiphenyil piperaz2® hours at

R e R SR SRR
pdnmha‘t]h)éml:etaymrie wpaﬁchied\pepdrlﬁﬂnﬁé (40 ) 20 eilStobe vas

the above proc
it oG5 e Gin e Bl es ep Gt g T Figtg Aord the
haﬂecdaﬂmuﬁy(mm@ 52%0 af & brown solid. MS (ISP): 285.0 MH"
(2-1 odo- 5- net hanesul f onyl - phenyl ) -[ 4- ( 4-
trifluoronethyl -phenyl)-pi perazin-I-yl]-methanone
(Exanpl e 9) and boronic aci #xapRX esters and conpri se

3 55, H5.and 107 in (Table 2).
EbHBn‘F'g‘V'S}'P'@eﬁ?@ 2‘6’%5‘933?@8@8&@ @™8Scribed for the
synthesis of Exanple 17, further derivatives have
been synt hesi zed from

1- {4 [4 (2 -5-nitro-benzoyl)-pi perazin-1- yl]
en | }- et hanone and tri net hyl bor oxi ne
(Eia or phenyl boronic 30 acid (Exanple 15)

(tabl )\1 ACCOI‘dI ng to the above procedure G
descri bed for the synthesis of Exanple 17, further
derivatives have been synt hesi zed from

anone (Exan'pl e N and 35 borom c acids (Exanple
63—36141)&1011\6@1 ? &%b]ﬂf&%mcmfdtﬁ%ﬁaawm% 0886551inRdod vfacetpnitrile

t ure G d for S i
owaﬁr}%iw at? uV?"tqlﬁ ifm‘%(g tﬁ;‘(“jl ea‘e‘\?éi g X’% HeRisoc.
SyipeheRicz Elke fenction mixture was st1rred for 2 hours at 0° C then for 2 hours at room

Lﬁ%&%é%}lﬁ k%dﬁlotnrolfflbbjm{ Bige ol M € %Etlmdr{ Vr\]fltg e‘}fxy? acetate yields the crude
| pydduc( Rhicheas purifitddnmesghl fritnydtiophireity) aceethanone

(FRARA$: 3803308, 100%)

1,3,5]triazin-2-y1)-piperazine-1-carboxylic acid tert-butyl ester

A solution of 2 mmol of 4-(4-Chloro-[1,3,5]triazin-2-yl)-piperazine-1-carboxylic acid

tert-butyl ester in 15 ml of 2M dimethylamine in methanol was stirred at room



boronic acid or esters and conpri se Exanples 108-116
in (Table 2). 5 According to the above procedure G

wdesasyozkxd for the synthesis of Exanple 17, fuPCigP2004/009699
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derivatives have been synthesizgd from
[ 4- (2- Fl uor o- phenyl ) - pi perazin-T-yl]-(2-iodo-5-

TR IO Nb OB Ak A liB] E@%ﬁ%&%ﬁ&ﬁé@g %T@at%gg%(fioz; ethyl

nic acl or esters a rnse

i 3refatalAyelohyxane 0l: Wyieddstha tjtle combeumbeseecabrrtesesdlide G
dOSh/DEY0d. P Mﬁ?%@y/gbt hesis of Exanple 17, further

derivat’i ves F1ave een synt hesi zed from
1-{3-Fluoro-4-[4-(2-iodo-5-netha
AR RS ~1- ] P REIAZ

e D) ALK

nesul f onyl -
HEADSRENY | 45pIDSK 3 , -¥)-amieme (Exanpl e AA)
2850815011 045y Ry 9P T e 1.

presleasglie ecidtartbeyl st in &0 mi Hichloyamiedane wes clilledhsidetrenred with 14
f EfdNSE triﬂiil%%a\é?tgé_ 0T T‘B@Y&cﬁﬁxﬁ Hli§t¥1Ff% Jgﬁs;i‘}‘e_%f‘eg th 46T for 30 min. After

3-Fl uoro- 4-1 4- I odo- 5- met hanesu

beoeking:| SPmp iop eMeaguaous-spliunplbydrexide is added. Bbergsganigiyer Ayagparated,

bk onj ' ' Eg%gw 2125 and
1(%@# g(@%%%éﬁ%mgg&%g%g& d iCﬁ{é;lliytmczalh(t§ Ese ove f)brﬂb cedure
Q§dave) BEWO (Mr-CGEheOSy nidB6) s of Exanple 17, further
derivatives have been synthesized from
1-{4-[4-(2-1o0do-5-net hanesut{aq@qubenzoyl ) -
pi perazin-1-yl ] -phenyl } - et hanone (Exanple AC) and
b[drr@r@]@loatﬁﬂrlﬂﬂomeégﬁ'mlméﬁ@rl’l@era%hﬁl]e(2':l12¢0-i5n
( I o I (i t he above procedure G

eg@?ﬁ%@cfo?@&@&gﬁs@%ﬁ eJénl%s of Exanple 17, further
derivatives have been synthesized from
[4-(2,4-D fluoro-phenyl)-piperazin-1-yl]-(2-
i odo- 5- net hanjesdl f onyl - phenyl ) - net hanone (Exanple AD )
and b romn ' r esters and conprise Exanpl es

] 2). 30 According to the above

Ljbed for the synthesis of Exanple 17,
deri vatii ves have been synthesized from
2-[ 4- (2-1o0do- 5- et hanesul f onyl - benzoyl ) -
pi perazin-|-yl]-benzonitrile (Exanple AF ) and boronic
acid or esters and conprise Exanples 135-138 in
(FlowangprocgBira\d) the 08¢ 003R6uNPEFY FyREGUsydDeed9(3-Ehloro-5-

ftfr?ﬁ@?c%ﬁﬁgﬂaéqiﬁnﬁ-%ﬁﬁbﬁfm%éL{Hszmisé.aﬁ Piha Exqims.e 29

(iethapeswjfbnyl-henroio atid phemyple 2);ddi-blonyr4 - pi per azi n- |
-yl] -phenyl}- ethanone

N EP{IAL

Example Z
[4-(2-Fluoro-phenyl)-piperazin-1-yl}-(2-iodo-5-methanesulfonyl-phenyl)-methanone

SO

Following procedure E, the title compound was synthetised from 1-(2-
Fluorophenyl)piperazine ([1011-15-0]) and 2-Iodo-5-methanesulfonyl-benzoic acid
(Example C); M+H = 489



5 1n analogy to a procedure described by Leadbeater et
al. [N.E Leadbeater, M Marco, Og. Lett. 4, 2973

wO02052p3268 stirred m xture of 1 eq. PCT/EP2004/009699

10

15

20

1-{4-[4-(2-brono-5-nitro-benzoyj,)-
pi perazin-1-yl]-3-fluoro-phenyl}-ethanone (Exanple 4),

1.05 eq. 4- nethylphenylbor@gwﬁlégﬂd | eq.
teégabutylannnnlun1bron1de g sodi um car bonat e

-Blugro-dg 4-( @d?@é)@eﬂmnmulfemyl(bzczqﬂl)-mprml-yl lvpheayl}-
haRiffhel N @ seal ed tube to 150C by m crowave 1o
irradiation for 1 mnute. Then the reaction m xture is
diluted with water, extracted with AcOEt, the pool ed
organi c extracts dried over Na2SO4, filtered and
evapor at The crude product is purified by
prep ramhr% on a YMC Conbi prep ODS-AQ colum with
an trilMg/water + 0.1% formc acid gradient to
yPﬁﬁi%yhe ti 'TE conmpound (table 2). 15 According to
t he above procedure H described for the synthesis of
Exanpl e 29, further derivatives have been synthesized
fromof 1-{4-[4-(2-Brono-5-nitro-benzoyl)-pi perazin-
]FQ,HIO]NH%- Hroosiuce BHbatitly eehpeaunaheassydthetisedrfram aG(BdEluoro-Al-

Proce oot Li
B T Thes ) cishBRE R Pesreilnan e e P R inE Pyl benzoc
[aftic( zEthpfeI(D)oNbfrfét:f@BII phenyl ) - pi perazi n-| -
yl]-met hanone A m xture of
(2-1odo- 5- et hanesul f onyl - phenyl )-[4-(4-trifl uoronethy
| - phenyl)- 25 piperazin-1- ﬁkhnphﬁﬂhanone (Exanple 9;

AR TR SRR IELEHIT o TR

Trls(dlbenzylldeneacetone)dlpalladlun1chloroform
conplex (15.4 ng, 0.0149 mmol), Triphenyl arsine (27

ng, 0.0856 Copper iodide (3.2 ng, 0.0167 muol)
in N N ormam de (1 m) was heated at 90C for
75 m utes. 1 Xture was cooled 30 to room
tenpgerature andyDMF was evapor ated under hi gh vacuum
T g-Tegi due was7 Ui ssolved in Ethyl acetate and 4nlL of

a 30@6Pota55|un1fluoride sol uti on were added. The
m xture was stirred for 30 m nutes. Then the aqueous
phase was separated and extracted 2 tines with Ethyl
165 probelugs Bahe ¢itlp hmpsmﬂewes syﬁt‘l‘ietlﬁb‘ald'romﬂSMEdrdM-QJiperamn-

\gf%eléglgd i Iﬁ-rﬁlg ??1 %)‘Eii%& 1o l'd{] fony‘lal? 2 I;Zglic %ad (Example

ody; el egsidphed over Si 02 (Hept ane/ Et OAc 0% to 30%
over 15 mnutes) to provid Eﬁﬁgtle compound (59
ng, 70% as a yeIIom1soI|d) /023261

4- O A B neQdfohgE Bérho hAB-1 B etbdnidree
Fpgegfg?beg for th; syn?he5|sﬁggm§§anplgﬂgg ?ﬁgfher

.derivatives have been synthesized from

(2-1 odo- 5- net,hanesul f onyl - phenyl ) - [ 4- (4-
i phenyl ) - pi perazin-| -yl ]-nmet hanone and

trifluoronet iyl

stannaneﬁf@ﬁxaﬁﬁjes 28, 34-37, 5 57-60). According to

t he &~procesfire | described for the synthesis of
44, aopd e 16 has been synthesized from

1-{i4-[4-(2-Brono-5-nitro-benzoyl)-piperazin-1-yl]-3-

Following procedure E, the title compound was synthetised from 1-(4-Piperazin-1-yl-

phenyl)-ethanone [51639-48-6] and 2-Iodo-5-methanesulfonyl-benzoic acid (Example
C); M+H =513



fl uor o- phenyl } - et hanone. 10 Procedure | Exanple 33
(2- Et hynyl - 5- net hanesul f onyl - phenyl ) - [ 4-

woO2edsroesdeuor onet hyl - phenyl ) - pi perazin- |-yl] - PCI/EP2004/009699
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25

nmet hanone To a sol ution of

(5- Met hanesul fonyl - 2-tri et hyl SI% anyl et hynyl - phenyl ) - [

4-(4 15

trifluoromethyl -phenyl)-pi perazin-1-yl]-methanone,

Exanpl e L (45 ng, 0.0885 nthxempl¢ ADnet hanol (0.5 m)
zadmb%du&% A - 2ph8R)-
gred at Céﬂ%fgﬂﬂ%peﬁgurrl 12"& S0 \?é?]m-lé\;‘gasnr%ﬁeﬁﬁo [ D

thenompe resi due was purified on Si02, El uent:
Hept ane/ AcCEt 0% -40% (10 m nutes), then 40% (5
mnutes) to provide the title conpound (16 ng, 42%

yel l ow foam p MiH= 437.1 20 Procedure K= Hydrogenation
Exarrpl e éﬁ\ \{Opr opyl - 5- net hanesul f onyl - phenyl ) -
- (4-t rang'hor met hyl - phenyl ) - pi per azi n-1 -

] o a solution of

- ropenylo—5=met hanesul f onyl - phenyl )-[4-(4-trifluo
rdnet hyl - phenyl!) - pi per azi n- 1-yl ] - met hanone , (Exanpl e
44, 20 nmg, 0.0442 mmol) in Ethylacetate (1 m) was
added Pd/C 10%(1 ng). The m xture was hydrogenated at

Hﬁgﬂ rgl%_ rhtle%g{nggégd%ag%h 1)seci’1 gm 1- &\ézl -Difluoro-

%y ac ate were a and e mx
h pbhrrb@emcr@dnat{ 1 15é$1-chOHaedﬁelpdo@@eﬁmnesmfhoylrbenme acid (Example
”b Mg Wag; di l uted with MeCl2, 30 filtered and the
trate was concentrated in vacuo. The crude mi xture
vvas purified on Si02 Eluent: Heptane/ AcOEt 0% to 40%
(20 minutes) to provide th ' onpound (14 nyg,
70% vyellow solid ); MH= %@h@lgéﬁwo 2005/ 023261
PZRipR2404 daosduoremethybppimiding - Hydr ogenat i on
Exanpl e 67
[ 5- Met hanesul fonyl - 2- (t et rahydr o- pyran-4-yl ) -phenyl] -

[4(4tr|fl t hyl - phenyl ) - piperazin- |-yl]
- met ha nem%ﬁgﬁspen& on of
[ 2- (316- ro- 2H pyran-4-yl) - 5- net hanesul f onyl - pheny

yI
2

| s

tr fI uororret hyl - phenyl ) - pi per azi n-1-yl ] - met hanone,

Exarrple 60 (30 ng, 0.0607 mmol) in nethanol (1.5 m)

vvas aC|d|f|edto pH:1W|thHCI solutlonln et her. The
& g -d £y iftelorpreethyl-pyrintidimer esi due was

t %%%Qagll?gh%f g?mﬁl@ﬂlyla%rﬁn%)mﬂa cg?cg Hgl%éllllygig&‘feﬁ l-ammonium

e nm’xXture was ilthé
t dmlpladaf 4762 1#ek8-200.50 gh mﬂrcston (&40 mlo rveaswddedﬁl-l&gn@di—plperanne-

1 carb@%idl%h%ﬁ{)aﬂpxﬁ %9 kL b%‘ég) Va3 tr? -ty ﬁmr{eetb%g mlL) and

puri
Sﬂ&z-eacEiomenmturHe\ps m¢d iEt @houﬁ%: teom temperature. After such time the

reaction mixture was concentrated in vacuo and purified by column chromatography to
yield the title compound as a light yellow solid (0.79 g). MS (m/e): 323.4 (M+H").

(b) 2-Piperazin-1-yl-5-trifluoromethyl-pyrimidine

To a solution of 2-(4-Benzyl-piperazin-1-yl)-5-trifluoromethyl-pyrimidine (0.63 g) in
methanol was added Palladium-C (Degussa E101N; 5%) and the reaction mixture was
heated at 60°C under hydrogen atmosphere. The reaction mixture was then allowed to
cool down to room temperature, the catalyst was filtered of and solvent was removed in
vacuo to yield the title compound as a colorless solid (0.41 g). MS (m/e): 233.1 (M+H™).



70% (20 m nutes) then 70% (10 m nutes) to provide the
title conpound (19 ng, white solid; Solid; MH=

woO2d0sAp326According to the above procedure L de®criEpew4/009699
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for the synthesis of Exanple 67,, Exanple 15 92 has
been synt hesi zed from Exanpl e 855 According to the
above procedure L described for the synthesis of
Exanpl e 67, Exanple 93 has been synthesized from
Exanpl e 91. Procedure M: @uahgbe ABRnati on, Corey

r 2
?‘f‘x&%‘ﬁaﬁé@ ﬁ%@%&fﬁ?’@l brpaaryreiesrarinst-ghepzanitils | -
[4 (4-trifluoronethyl-phenyl)- piperazin-1-yl]
-met hanone, To a suspension of Trimet hyl sul f oxoni um
I ogji de , 0.1 nmol) in dry DVSO 25 (300 ulL)
wasg adde ssiumtert-butoxyde (11.3 ny, 0.101
rti onfm se. A solution of

opropewWF®5 met hanesul f onyl - phenyl )-[4-(4-trifluo
ronethyl phenyl ) - piperazin- 1-yl]-nethanone; Exanple
44 (20 nmg, 0.0442 mml) in dry THE (200 uL) was

, dded h
Ch SRR TR Rl SRtk PES PR B SR Pasminsto
nengzomiériled st 1313-03-@]dmdt2 fodoff-tretipmeaflfonel-banzoik abid(Exanple C);
ﬁﬁ@{3Q9§t 60C for 20 hours. Then it was cool ed down to

and "a solution of Trinethyl sul foxonium i odide
(21.9 ng, 0.1 mol) and PotExamipleGert - but oxyde (11.3

0 uL sl owl.y.
o st b Rigens IR RO iR g ey FRhRe A o1 e
2 times with Ethylacetate. The conbi ned organi c phases
were washed with water (3 tinmes), dried over Na2SO4,

filtered aggg%fe sol vent was renoved in 35 vacuo. The
OAC

reS|due hnomat ogr aphed on Si 02 El uent:

Hept o provide the title conpound (4.2 ng,
2094 |te sBii°d; Solid; MrH= 467.2) WD 2005/ 023261
PCT/EP2004/009699 55 Procedure N
_trifluoronethylation Exanple 66

t hanesul rifluorometh
5510 VRS PROCE L}rsﬁ%w)ﬁﬂeﬁﬂgwyP?ggraEépé@etﬁe&/ %&mz; -Piperazin-1-yl-
1b@dzbnm1bmwuome3,g] mnd2-ledd-Dmethanesulfonyl-benzoic acid (Example C);
dog - met hanesul f onyl - phenyl )-[4-(4-trifl uoronet hy
ﬁfl - piperazin-Il-yl]-nmethanone; Exanple 9, (50
ng, 0.0929 mmol), (Trifluoronethyl)trinethylsilane
(27 ul, 0.186 mmol), Potasshyn1f%épr|de (7.5 ng, 0.13
mmol ), Copper iodide (28 ny, mmol ) and
1-lptabatyl- ﬁﬂﬁyfd BJnidﬂh)ﬂph&rQI)Zfﬁ(ZIﬂ)mrmS “itrobenzoyl)-piperazine
I\kl\l—Dlmsth %@nde%O%l%% s stirred at room
KRR SomPEY DR 377 98dled tube for 17
hours. Water was added to the solution and the
reaction mxture was extracted with Ethyl acetate.
tﬁ%ﬁ&i&&ﬁfl | ayers were conbined, dried over Na2SO4,
filtered and evaporated to @xympks2

1-{3-Fluoro-4-[4-(2-fluoro-5-nitro-benzoyl)-piperazin-1-yl]-phenyl}-ethanone

A solution of 2-Fluoro-5-nitro-benzoyl chloride (CAS: 7304-32-7; Feng, Y.; Burgess, K.;
Chem.Europ.].; EN; 5; 11; 1999; 3261 — 3272) (0.054 g, 0.261 mmol) in dioxane (1ml)
was treated with triethylamine (0.073 ml, 0.522 mmol) and then with a solution of 1-(3-
Fluoro-4-piperazin-1-yl-phenyl)-ethanone (CAS: 189763-57-3; W09714690) (58 mg,
0.261 mmol) in dioxane (1 ml). The mixture was stirred at room temperature for 30

minutes. The solvent was removed in vacuo. The crude oil was taken in water. The



This oil was purified on Si02, Eluent: Heptane/Et CAc
0%to 100% (10 mnutes) to the 15 title conpound (40

wogoosaaeyi el d, brown foam MrH= 481.1). ExanplPeTAPR2004/009699
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35

2-[4-(4-Acety| 2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]
-4-nitro-benzoic acid net hyl 4éfter 20 Fol I owi ng

pi’gglgﬁgq%ﬁo Bfas E}?ﬁacfeld Z? tfmé: Oxﬁgfgﬁglgc Sf{}?e C[Oglgﬂ.?ai %éfrag s Were ﬁrled over

N80k, fdteveddand tbe scvenm W_hs ;dmcpdeé ity Vgcuet Tiaenonde gum wvas purified on a

0 3 R OEPOk e Dl o BT 1 i

ﬁuqfroflé 4-{2-flBofd- ﬁﬂmutme bphlmyﬁI-}}lpel'ahaifﬂeyié-pﬁeﬂl)ﬂbv&lhagone (69 mg, 68%)

%@%’f?"ﬁf"’é@éﬁ“&“ ex- %yl 5- met hanesul f onyl - benzoyl

- piperazin- 1l-yl]-3- fI uor o- phenyl } - et hanone i s
from 2-cycl ohex-1-enyl - 5-

&F GQHFQD fonyl - benzoic acid (Exanple G and

1- (3-fluoro-4-piperazin- 1 yExanindagl ) 30 et hanone

Ié_?g 4':% bll%\-/\ql&ro-phenyl -pip aznéles-; cgrbonyl 4%1‘02?0 benzomtnle
["14) 4 Solutidrt 6F 2btonhd-buyundrbtivpic 428209 g PiSPE Aol inlD}H (3 ml)

RS g Lt ot e ¢ SR e Ry el e s 02

[ epel'ualbn teasdd, tHe plidtuEhenyHehted th 60PQTOr I3 mpnetpa Tad rrilj‘cmm: was cooled

ﬁ&%&%&%@%ﬁ%ﬁg%g@&g to?(éﬁ gﬁ%géz%lk) _}gm gn}\r[lp e gggrlwo a%g mg, 0.885
Imfdt)fwasekddedip@itiofwisz) Thelmikturg @B ylirredtiraomrtemperature for 1 hour.

e IR R SmoRed M ik st s ik oV Rt The

(séhitiohf'vlrds 2N tlwde vﬁt}ewydeb drizd over Na,SOy, filtered and the solvent was

pi in-1-yl one Fol | procedur e 0
rﬁgzeygf B)nVé’!ﬁu T]éﬁ 1?10858? (E-FF me A t(Oﬁ/o -30% (10
trhhfuké:t@y bﬁﬁé S-Qmifméékétylpl—lﬂﬁbﬁ%phbdyi)ylbd)crﬁﬁhha%Iﬁlﬁbrlyﬂi 4-bromo

areﬂ {ﬁg%§§(%g h%t%soggqg({ (%Qé?rpl e G

1 (4-trifluoronethyl-phenyl)-pi perazine: colourless
solid, M5 (ISP): 493.2 (MrHy). ]10 Exanple 71 1- {4-
[4- (2-Cyclopent- |

-e4-B- Bﬁixﬁ@saﬁ&bf&ﬁy&ylbpi@é&wiﬁim Pﬁﬂﬂéﬂoﬂphényy}Ldthanone

-3-fl uoro- } - et hanone Fol | ow ng ocedur e
1Tf{ezrztre4c0(rzp0@y§|%efﬁpare gare ding;fo PhERIBSH %ﬁ;ﬁ%%@ﬁé&n grample 2
-frdm IPQSP%&éhﬂgﬂfﬂcbélzﬂn By fFHéIHyQ éll’iﬁ[&ﬂe}an@tZtlﬁBﬁfd)GSJn&ro-benzoyl
prepared from 2-cycl
rf'é‘ll%bf{?e(% BRPY - Ode%z%pbmae%clte@cﬁ?ﬁpﬂé }§91; 3814) (81% yield, yellow
]s-oﬁg,-lf/[l.,.u@gga@)4 pi per azi n-1-yl - phenyl ) - et hanone:
colourless foam M (I1SP): 471.4 (SMH—H).

Example

1-{4-[4-(2-Chloro-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-
ethanone

The title compound was prepared according to the procedure D described for example 2
from 1-(3-Fluoro-4-piperazin-1-yl-phenyl)-ethanone and 2-chloro-5-methanesulfonyl-
benzoic acid (Example B), 72%, white solid, M+H+: 439.1)

Example 6
3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-chloro-benzenesulfonamide



Exanple 74 20

(2-Cycl opent -1 - enyl - 5- net hanesul f onyl - phenyl )-[4-(4-tr
wohRbasomsaset hyl - phenyl ) - pi perazin- |[-yl] -net haoome2004/009699

Fol | owi ng procedure E,

(2- Cycl opent - | - enyl - 5- net hanesul ?onyl phenyl)-[4-(4-

L:I'(}e% lg?lg c BHQI& WQ{;@Q%&E& Q&f&?ﬁlﬁé ke PrOLealRIH A0LRBed for example 2
Mﬁeﬁsm@ﬂwlﬁbphm}’@ etharbneErd 2pClEotd-5antfamoyl-benzoic

R T o iR 4,5, 45 5 i
[ solid, M-H: 438. 13

5 (3 6- D hydr o- 2Hpyran-4-yl ) nesul f onyl - benzoyl ]
erazin yl}-3- fl uoro&pﬁg’ﬁé?) et hanone 30

Féi’ [ﬁdﬂw&gﬁrbﬁdbmimpé\e&yl) -piperazine-1-carbonyl]-4-chloro-N-methyl-

1 Di hydr o- 2H pyr an- 4-yl) - 5- met hanesul f on
bgn%{’és'ﬁt%fjf‘l%p(?eper azi n-1-yl }-3-fl uoro-phenyl)-et hanone

| Thptidp apmgotind wa@ ptePated dictyrding-to the procedure D described for example 2

net hane benzoi c ' anmpl
oy il B SE LA S5Ok AT ARl ot
10 I bgﬂrzouyzeid (OAS: 16§9011a0% 7; BES6Z078P) (69%3 ght yeldrfgam,d-I¥A52.1)
2005/ 023261 PCT/ EP2004/ 009699 -57 Exanple 75
(2- Cycl ohept- 1-enyl -5-nmet hanesul f onyl - phenyl )- [4-
(4-trifluoronethyl-phenyl)- Bxapglegi n- |-yl ]-methanone

(s Rl Bt bsanereinesasin oy - Soungbenlefhengne

t MhE kide compbiyd W@J}ﬁ@p‘irkd Btdoediag torthke pYdded BRIID dBRFABed for example 2

rom cyclo
15 o fipR e HIPFT&HWI%LHI%%}YQ ~ethanpne eRd Ahlorpy5-gigp-benzoic acid
1((;As,t35|16196qu)pm3t IoF)- g0eenvil ™~ pi perazi ne: col ourl ess
crystals, M5 (ISP): 507.5 (MtH+). Exanple 73 10 1-{4-
[ 4-(2-Cycl ohept -
| pesetinfe-pret hanesul fonyl - benzoyl ) - pi perazin- |-yl]
-3-fluoro- phenyl}-ethanone FoI I ?WI ng procedure E, 1-
{4- [4- (2-Cyclohept- Exam
20 I {2MYdo-5-mi@hfRsaisstyt ﬁ}éﬁ 1henzovdfluorBine@iyRphéayl)-piperazin-1-yl]-
yI - 3-fl uoro- phen } et anone i s prepared from
2 WWEpt - | - enyl - 5- net hanesul fonyl - benzoi ¢ acid and
1"[%% sfold%%Q)fé 1BHRSL ﬁéwngsuﬂjonﬁtl%ﬂ%ﬁ a8l mﬁih%kﬁe C, 356 9.2 mmol) in

col ourl ess oam (

|
( Birgsthylirramapide ( %Pef!ﬁ)é’r’ﬁégﬁnﬁlceﬁﬁl}’?l}’ﬁa@ﬁw TU (3. 8gpll 5 mmol), N-
[ %fh( iROPEY kzvglgmflrllé’(%r()omp he 'GX'ﬁl)noH' /L ﬁ@ rEhﬂl.'lro}ﬂelh')flphenyl)p1peraz1ne

anone | ow ng proce ure usi ng net h

25 5 &AB@RtFOV RN 39 E7hi b 2est laltoemnr{ot)L e r@ﬁwrywas then stirred at
S18&h I?QHF&Hiufré’f&lmg RSO deh %oﬁélénﬁ%@)ilm 3ac‘m) 4Rl BuRR&Y dolumn

peraz hanone i s ared from

1 Shiprpatogearioy i GhdRel eyt METERHER S QDIKhP 266 30651 tp-give the
p&ﬁ? Eéﬁ?gﬂﬂgd gésas aSI%bIIfolvH%Qmp hEg yxh}e*) eiabqrt‘Mlﬁ{()EX anpl e
BTU = 2-(1H-benzotriazole-1-yl)- 1 1 3 3 tetramethyluromum tetrafluoroborate
30
Example 10
(2-Chloro-5-methanesulfonyl-phenyl)-[4- (4-trifluoromethyl-phenyl)-piperazin-1-yl}-
methanone
The title compound was prepared according to the procedure E described for example 9

35 from 1-(4-trifluromethylphenyl)piperazine (ABCR F07741NB, [30459-17-7] and 2-



25 Exanple 78
(2- Cycl ohexyl - 5- net hanesul fonyl - phenyl ) - [ 4-

wQ4edsvizsdewor omet hyl - phenyl ) - pi perazi n-1- yl ] - neCnameoe/009699
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Fol | owi ng procedure K using nethanol as sol vent

i nstead of ethylacetate, (2-Cyclohexyl -

StHBES &R t I =y |

) pe?g‘z. AR TR aod CAs b RS TR s 46T
&d‘ 40 ex-| - enyl - 5- net hanesulfonyl phenyl )-[4-(4-tri

fluoronethyl phenyl ) - pi pera kﬂﬁ&%éh - met hanone

(Exarrpl e 77): colourless so? (ISP): 495.9 M+,
53740 H(RaGhlanecifetrazel 1 Wb eos)) Gea6din AGH]-BANAHE/heAEPethanone

25‘?4 BEIQ &?ﬂp?ﬁjcgvrvgsﬁ%qﬁ;rﬁd Zﬁ ord1f1% to thﬁ gFocedﬁrg E d%s‘érﬂ%eélnfﬁ Txample 2

ﬁlophblﬁwlumew—plpmazmabyﬂph enyl) rethardnd @nd 2 FChlarcss BltetidzoR1-yl-

0 . .

SRS A7 Yl camvproR P i B 57 3
razi ne-|- car bonyl ]- benzenesul fonam de (Example M 30

nmg, 0.065 mmol) in di oxane EZ m s added

phenyl boronic acid (12 ng, ) foll owed by

p bt{ad 4i(26: Dichloro-Genifrbbengdyl)- pipérazm- —yl ]-3-fluoro- phenyl}-ethanone

ot Bt Bt Bt RSP B hecBinlo i procedetedfséstyadpr Erample

S from 2,6dichieioes -adeet et atid ¢ 6‘3&3 5532745 m&rc‘b}nrh&ela@&ﬁﬂ 1-(3-fluoro-

N e B D T e é%i&?) 401

tMHTeactlon m xture was dlluted W th ethyl acet ate,
filtered and concentrated igx vacyq. The residue was
purified by preparative HPL - H2O0 + 0.005 N

HOQRdro-4-P1-§5- ﬁie&ahbﬁxlfohﬂ-@-ﬂ@@iﬁl%ﬂ%eﬁloy‘l) -pperaziMtf-benzonitrile
e

52‘?1@:?}@% B%gﬂgv.;r? ‘ggs?érgnaf{ﬁgx Qﬂon?cgﬁg,'fo ﬁbﬁ @ﬁ%ejiure[ﬁdescnbed for Example 9
(ﬁ'ohf Z-fFldé@é-@ﬂﬁb@ﬁé!zmpiWPNén)zoﬁitﬂ@ 204192-45-0] ¥hd 5-Methanesulfonyl-2-

?ﬁa@%ﬁmw &g (Exsmple RdnMSUITRORGTLOMERY | ) -
[4 (4 trifluoromethyl-phenyl) 20

pi perazin-1-yl]-met hanone (Exanpl e _74) is hydrogenated
in MeOH in presence of 10% Exgpple $ider a hydr ogen

pﬁqiif(y-rl\@etﬁﬁne%glfbﬁﬂ ﬁﬂua@%@ﬁy‘l’—'beﬂz%ﬁl) -pi Fél‘ahﬁtl ?ﬂﬂbenzomtrﬂe

evapor ation of sol vent’ and puriri cati on_ of
r 88¢ Hitle cwpwrecbwasfamruenfgedmcer@ag tp e .’PBOC@éP{frﬁqu’tﬂPﬁdefor Example 9

HZQ LM Chb et Al e}‘l'fbeﬁicﬁl‘ﬂrﬂi@%&oz; 63 2] and 5 Methanesulfonyl -2-thiazol-2-yl-
(2-Cyclopentyl -'5- net hanesu n henyl)-[4-(4
tbﬁrmozfcﬁceﬂw@tmwledﬁ)enw 155 p‘bﬁééM b-yi]- rret hanone i n

94% vyield as colourless foam25 (MrH :481.5.).

Procedure Q Exanple 80 [4- %4 Et hyl - 2-f | uor o- phenyl)
-piperazin-1-yl] - [ 5-net hErmplesdny| - 2-

( 5aiESBVAT LB Rmesulfonyl-2-thiazol-2-yl-benzoyl)-piperazin-1-yl]-benzonitrile
The title compound was prepared according to the procedure E described for Example 9
from 3-Fluoro-4-piperazin-1-yl-benzonitrile [182181-38-0] and 5-Methanesulfonyl-2-
thiazol-2-yl-benzoic acid (Example O). MS (ISP): 471.4 MH".

Example 85
1-{3-Fluoro-4-[4-(5-methanesulfonyl-2-thiazol-2-yl-benzoyl)-piperazin-1-yl]-phenyl}-

ethanone



4-yl)-phenyl] -nethanone 30 1-(4- {4-
[ 2- (3, 6-Di hydr o- 2H- pyran- 4-yl ) - 5- net hanesul f onyl - benzo

wol2pos/pszeer azi n- 1-yl }- 3- fl uoro- phenyl) - et hanoReT/EP2004/009699
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(Exanple 72) is hydrogenated in _EtOH in presence of
Raney nickel under a hydrogeﬁ ressure of 100 bar at

SR L LA 0 BHRRT- Y 0Bl OB e

dra@n 1a3eﬂumm4mpmam-1+ﬂ@hmme@aadme r1189m39w geghd 5-

AobaBhhan SRR PRl B5aRHT0) Msladry s o

nmet hanesul f onyl - 2- (t et rahydr o- pyran-4-yl)-phenyl]-meth
anone in 41%yield as col qurl e§‘§86cry5t als (MrH+:
475.5.). Procedure R 5 Exa%‘f1

([2—(6,3)Rii1mbe¢3t1yﬂlucﬁ'ometﬂ7aph&m1)‘ -pipytaziin &3] L()S-méﬂ’r]anesulfonyl-2 -thiazol-

(A: trlflﬁorotgeth - phenyl ) -pi perazin- | - vyl
cl ohept- | -enyl- 5-urethan

éﬁw tftlértjbhrg&ﬂﬁdy\?a); prephred aCébritinightb ey pros@tudy Edeftemy¥d Yor-Example 9

e R LRt HC LI NE N

avVibthan @gHOon P2 a64208291-baidaid @ExadPRD]. OMSJ@P) 514.5 MH".
Filtration, evaporation of the solvent and

purification of the residue by preparative HPLC on a

C- 18 colum with a H20/ I\/E@Jagibpect;ﬁnt pr ovi ded

2- | ohept | f onyl 4- (

(M%)/ rfgﬁrh@‘wrﬁwsﬂvf Pﬁééjvyew‘\émm- y?( nl[eﬁqbaﬁ%'éfonﬂ 2-thiazol-
yhptieah D Iﬁ&hgfp&&urless gum (MtH+: 509.6.). 15

Procedure S Exanpl e

[Thetilegopnopa guas Prq@yfegr%ceprghnﬁ tg thrreserise E dessyibe farixample 9

| f}or% [14(2_(%‘1;{;}(%;%’ gﬁgébzrgﬂﬂﬂwgﬁéwlf %tagﬁﬁe{ﬁﬂrhple IEpEA@SI N-
[Me

gn@ulprighd-thizzol- 93yl~bﬁnw1%c}d b SMISER) 519HcMYL
[1-14-
(2-fl uoro-4-net hanesul f onyl - phenylg pi perazin-1-yl]-ne
thanone i s prepared from [ 4xample8

AR I RNA R Ry BBt YR AR syl 2 hiscol-
F@-ylapitbw})rmetﬂlyhome 6- di hydr o- 2H- pyran-4-yl) - st annane
§1%§ tﬁ_c%%%)% gi@z %fepéé@%o%%é tg Bﬁ{{érﬁ:@d&rg ¥ described for Example 9
[fzer(la_ &—Buhydéanézhhrmmlﬁmyhpbér)ylbpipelah@né_ExdnflIdn@)an_é 5740
Wg@gé%ﬁﬁg@ﬁlﬁ—tﬂiéz}éi—}z:);f'-'belflgolilco{c?d Eﬁﬂﬁ'ﬂ)ﬁ'& 65' M% ('fﬁi)l M
4-{4-[2-(3, 6- Di hydr o- 2H pyr an- 4 yI) 5- met hanesul f onyl
30 benzoyl ] - pi perazin-1-yl ;;F o benzonitrile is

prepared from 3-Fl uoro-4-] -|o
34Fiﬁéﬁﬁne§ilﬂﬂoﬁ§m;iphh@mzé;&) Q&phq:qt-gmemzﬁn—;ﬂi]l)—mﬂmnne ril

eflgel':t)lgc?errc[())lrr?pos da%apa%I ptrerpare% a)écor@hrigato the procedure E described for Example 9
from phenyl piperazine [189457-54-3] and 4-Methanesulfonyl-biphenyl-2-carboxylic
acid (Example V). MS (ISP): 421.3 MH".

Example 99
[4-(4-Hydroxy-phenyl)-piperazin-1-yl]-(4-methanesulfonyl-biphenyl-2-yl)-methanone
The title compound was prepared according to the procedure E described for Example 9
from '1-(4-hydroxyphenyl)-piperazine [56621-48-8] and 4-Methanesulfonyl-biphenyl-2-
carboxylic acid (Example V). MS (ISP): 437.4 MH".



di hydr o- 2H pyran-4-yl ) -stannane (CAS: 535924-69-7).

36% yield, white foam(MtH+: 470.1) WO 2005/ 023261
wWeOeCHsER2004/ 009699 - 60 Exanple 91 PCT/EP2004/009699

[ 2- (3, 6-Di hydro- 2H pyran- 4-yl ) - 5. net hanesul f onyl - pheny

[1- [4-(2-fluoro-4- trifl uororret4f§ - phenyl ) - pi per azi n-

| -yl] -nmethanone Fol |l owi ng pr ocedure I,

[ 2- (3, 6-Di hydro-2H pyran-4-yl)-5-net hanesul f onyl - pheny

l1-[4- 5 Example 100

t( ﬁ%l;ﬂélggl HCS%H{)B glggx}% r{%ftf}-% ()zcy-%hgg}yl?plperazn}/ |1 2yl -methanone
FI Tlmrtdlexonrpduhdmas peﬁpla;,dd—q@b:&d;dg)to tlpd precaiureE descrippkd for Example 9

> nf o PR TR e S0 el PP R0 oA Siphenyi-2-

( @Aﬂ:oxyﬁ@ﬁ:@&éﬁ:ﬁﬁ}p@w élM%@&Pe)i%l MVE'e f oan( M+H+:

513.2) 10 Procedure T Exanple 94 |

5- Met hanesul fonyl - 2- (4-net hyl -t hi azol - 2-yl)-phenyl] -
[4- (4-trifluoronethyl-phengkgmplpilperazin- |-yl ]

( gﬁ }\»Z?%O e é@ Pg@ﬁy}?ﬁeély F' %'Yllr)e 4ﬁgﬂrg{ﬂé(lﬁﬁ‘ﬂﬂﬁtﬂ’}’lpwg‘fW}%m-[ZZ'ylk—mperazm- 1-

10 t ryilf-ineciamone hyl - 15 phenyl ) - pi perazin-1-yl]-nmethanone

( Eﬁ%ztn‘gt*e:cogﬁp@'&gg ugggf@a a@orﬂ@gﬁé tﬁ%&%geﬁ\%ﬁ ?els!ciibed for Example 9
B| fadre iR zmhmdegzlemleﬂmem @%ﬂﬁmﬁs 179956-91-8Laman! ) ,

Tr| (25 odi de
IR A R %ﬁl&?ﬁéﬁ?ﬁ@f (1sPRoT JagH.
heated at 100 C for 1 hour. The n1xture was cooled to
roon1tenperature di | ut ed 8 and extracted
>three times with Ethyl 20 a E?EP 103he conmbi ned
orf gﬁ(@l@ycm(gﬂﬁgéaewf&wﬂmfaﬁ)rwphenﬂpg%zﬁ-Uyl lesfethanébulfonyl-
e

evapor at dryness. The residué
BWY&@TY%H’@E]‘*‘B?E? Si 02 (net hanol / di chor onet hane 0%

t T 294 cohfh R VW4 Eréplaf‘edtéc%r@lﬂgqm?k@céd%ge Eﬁesc@i@e@ fcﬁ%xample 9

a light yel'low solid. M5 (IS 510.5 ampl e
ogrom 1-(4-Cyclopropanesulfonyl-2- ﬂuoro-phenyl) piperazine (Example W) and 4-

20 [ %%ﬁﬁ@sﬂﬁéwﬁ énylzz-(c§r ﬁwad (HxaAple ) m <1@P5%r5xtls MH*
(4-trifluoro hy phenyl ) - piperazin- |-yl]

-nethanone Follomnng procedure T,
[ 5- Met hanesul f onyl - 2- ( 5- net @x&mf)jgllggol 2-yl)-phenyl]-]

t r(l(clfMgténanmﬂfanLhmbmyﬂ -P-1)- Petdatzifinoromethoxephemdhpiperazin-1-yl]-

prrﬁﬁﬁ rom (5-
anesul fonyl - 2-tri net hyl st annan I-phenyl%
25 ( 4Thertitld aporpemat was ppapered acc@ding to the procedure descnbed for Example 9

pi Z O%2- - -
fF@réel_ g?Th%l%J)rl)n‘{Lﬁ{c&?gﬁﬁ &lu?e -{?376%21(??2_ i%aintde‘l Methanesulfonyl

sdhphienylvB-C(at@yhc &'yicb (Exa ) ME% | 59586MH".

5- Met hanesul fonyl -2- (2-met hyl - pyri di n-4-yl)-phenyl] -

[4- (4-trifl uoronethyl phenyl)- 35

pi perazi n-1 -yl ]-nmet hanone WBxa0pk/1023261

30 PCEE[ E—F)lg%geﬂlﬁg%‘?@o—phenyl)—mperazm—l-yl]-(4—methanesulfonyl—biphenyl—2-yl)—

methanone

The title compound was prepared according to the procedure E described for Example 9
from Dimethyl-(4-piperazin-1-yl-phenyl)-amine [91703-23-0] and 4-Methanesulfonyl-
biphenyl-2-carboxylic acid (Example V). MS (ISP): 464.3 MH".

35



-61 Foll ow ng procedure T,
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trifluoromethyl-phenyl)-piperazign-1-yl]-methanone is
prepared from (5-

Met hanesul fonyl - 2-tri net hyhg rﬁﬂﬁ | - phenyl) -
[4 (4 tri fI uor onet hé}lépheny p?gér azi n-

4;,(14] vsthylamino- (153 kriazing) ylhpiperazin-1-yl}- 4—methanestﬂfonyl-b1phenyl—

?ﬂgﬂ&h idigt hyl - pyridine (CAS: 22282 5 99-1):
white solid, M5 (I1SP): 504.0 (M-H+). Exanple 97

merr@ﬁmmﬂowy preparget-agedrdidg-té the procedure E described for Example 9

] [ 4-t4 iK1 uoropet h
F*ﬁ%fﬂ‘?*?é e AT el R TR X0 and 4
Metbanes oﬂyl-b1phenyl 2-carboxylic acid (Example V). MS (ISP) 4674 MH".
[5 Met hanesul fonyl - 2- (1- et hyl - | Hi m dazol - 4-yl ) - pheny
1]-[4-
(4-trifluoronethyl -phenyl ) Epapgled@6n-1 -yl ] - met hanone

R s VA R Crmehamy L3R Urippip-23))-piperasin- 1-y1-
(methanddeuor onet hyl - phenyl ) - piperazin-I-yl]-nethanone
ol e,

AR iR g pr e e aliried isrpregye £ gt for Bxample

(M}Methﬁxﬁﬂq&p&uﬂﬁ 1UylE[>§l§B”J$i|t1@zih&E{59215 45 1] and 4-Methanesulfonyl-

s R SRR oo

4-[ 4- (2-1 odo- 5- net hanesul f onyl - benzoyl) pi perazin-| -yl

] 20 benzonitrile (Exarrpl e AG g
acrylonitrile, 9.0 nmol Fﬁat"i)‘@lle ne and 0.2 mol of
t{us(z(mmrpt@tryﬂmﬂ@ﬁ@ﬂiynph&gm piperaninl-1-y1) d2GBEEU5LHethaRestiffonyl-

| formam de 1s hold under argon for 2 hours

th
&hegﬂsmrﬁ%%a‘}"é’ﬁct ion mxture i s concentrated.
QHeantRicOsiRRRYN waShRparedetRARY A6 ehe protdivle BABIAbEd ﬁ)r]c“)xample 9

ik AT K W R T U
[Iﬂethsﬁes@&mbebﬂwiad PRBAZIN S (ISPRI5809WIH T,

- 4- et hanesul fonyl - phenyl }- acrylic acid methyl ester
Prepared in anal ogy to exanple 139 from

4-[4-(2-1o0do-5-net hanesul f pahplegnzoyl ) 30
pi perazin-1-yl]-benzonitrile (%xarrpl e. AG and neth

o heessolint P gy BTy (o oRrR R B e gr Yy piperazin- -

]Ie;n@gﬁngng) yields the title conpound as a slightly
low solid. (MrH+: 454.3) WO 2005/ 023261 -62 Tabl e

1The¢rﬂelz_:pmm 096 pEPStedrctardiampn e ocasing £ described for Example 9

r -
403831328‘;5:{52 71105 tr1§1/uorornefhy}) Pgmmldme %()jan-wle A]Fé)a dn% n
“Methanesulfonyl 1phenyl -carboxylic acid (Example' V). MS {ISP): 431.1 MH",

Procedure F

Examplel3
rac-(2-lodo-5-methanesulfonyl-phenyl)-[3-methyl-4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl}-methanone
To a solution of rac-3-Methyl-4-(4-trifluoromethyl-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester (ExampleD, 95 mg, 0.27 mmol) in dichloromethane (2 ml) was added
trifluoroacetic acid (1 mi) and the reaction mixture was stirred at room temperature for

30 min. After such time the reaction mixture was concentrated in vacuo, and the residue



dN F4-(2-fluoro-5-nitrobenzoyl)- 0 F Npiperazine O#

20 F389. 3390. 21-{3-Fluoro-4-[4-(2-fluoro-5-nitro-C F (
wOl2ts2826k ) - pi perazi n-1-yl] -phenyl}- NJ HO O Re©DEP2004/009699

et hanone

3430. 274430. 33-[ 4- (4- Acet yl - 2- fFuoro phenyl) D//I~\ F

I wis BIsRVigh rtﬁ?ﬂﬂ -

ben%orﬁl tril ela?mkh? lﬂlfl(ﬁgmBmhegi Iﬂ?‘ rkcigﬁczled:f)bdo -

4fmqt hapesEnybbanrsi. agjsh @éample@ 81 g} 0.25 frirnol) ANeHetdilsdprOpylamine

(o6l 11
3(8 SEr At XRFW (oitng, 9-mmel). The renciign A JHxtus was then
Qg/qO)snp pgepayiemperapiie-far 3 hwdﬂheme@tmanmure was then
p
5 4%@%%%2%@%2@? %ﬁf re%g’lﬂqu u&bﬁre(c)l bghcglrlfn?r} chromatography (SiO;,

20g, Heptane/EtOAc 0- 100%) to give the t1t1e compound as a light brown solid (135 mg)
; MS (m/e): 553.1 (M+H").

TBTU = 2-(1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium tetrafluoroborate

10 Procedure G : Suzuki coupling.

Example 17
(4-Methanesulfonyl-biphenyl-2-yl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-yl}-
methanone

To a solution of (2-Iodo-5-methanesulfonyl-phenyl)-{4-(4-trifluoromethyl-

15 phenyl)-piperazin-1-yl]-methanone (Example 13; 70 mg, 0.130 mmol) in dioxane (2 ml)
was added phenylboronic acid (31 mg, 0.260 mmol) followed by cesium carbonate (85
mg) and tetrakis(triphenylphosphine) palladium (0). The reaction mixture was then
stirred for 24 hours at 100°C.The reaction mixture was then filtered over celite and
concentrated in vacuo and the residue was purified by preparative HPLC (MeCN, H20 +

20 0.005 N HCOOH).

According to the above procedure G described for the synthesis of Example 17, further

derivatives have been synthesized from (2-Iodo-5-methanesulfonyl-phenyl)-[4-(4-

triffuoromethyl-phenyl)-piperazin-1-yl}-methanone (Example 9) and boronic acid or
25 esters and comprise Examples 17-27, 38-42, 45-55, 65 and 107 in (Table 2).

According to the above procedure G described for the synthesis of Example 17, further

derivatives have been synthesized from 1-{4-[4-(2-Bromo-5-nitro-benzoyl)-piperazin-1-

yl]-3-fluoro-phenyl}-ethanone and trimethylboroxine (Example 14) or phenyl boronic
30 acid (Example 15) (table 2).

According to the above procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from {4-(2-Fluoro-4-trifluoromethyl-phenyl)-
piperazin-1-yl]-(2-iodo-5-methanesulfonyl-phenyl)-methanone (Example N) and

35 boronic acids (Example 62-64).



D Fpi perazine- |-carbonyl] -4-chloro- HC/ O=S=0
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wo38059238%2. 13- [ 4- (4- Acetyl - 2-f uoro phenyl ) - D PCTAEP2004/009699
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pi per azi ne-1-carbonyl]-4-chlorg - Nc,r =S =0
nmet hyl - benzenesul f onam de 0 N, %‘ C

f\%%é%%ﬁé s s g%er rglcgnau&é e #?cgl ¥ c}&tge ﬂﬂ‘é‘?ﬁﬂs of Exgmple 17, further

edaniyatves haggbeen synthesized from [4-(3-Chloro-5-trifluoromethyl- pyr1d1n-2 -yl)-
335‘(8’2%%?15?'1? J%%éd& ?%ftﬁarﬁ%ﬁﬂ(ﬁ@?%ﬁl fy?PX‘net}P ?1%?1 I(]%xamp‘]e{( )and
pidraazstersang|chmpeisd Exapmees 08- MO iz (01023261 - 63

PCT/ EP2004/ 009699 100
C' 446. 875464. 3( 2- Chl or o- 5- et hanesul f onyl -

According to the above procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from [4-(2-Fluoro-phenyl)-piperazin-1-yl]-(2-iodo-5-
methanesulfonyl-phenyl)-methanone (Example Z ) and boronic acid or esters and

comprise Examples 117-121 in (Table 2).

According to the above procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from 1-{3-Fluoro-4-{4-(2-iodo-5-methanesulfonyl-
benzoyl)-piperazin-1-yl]-phenyl}-ethanone (Example AA ) and boronic acid or esters
and comprise Examples 122-124 in (Table 2).

According to the above procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from 3-Fluoro-4-[4-(2-iodo-5-methanesulfonyl-
benzoyl)-piperazin-1-yl]-benzonitrile (Example AB) and boronic acid or esters and

comprise Examples 125 and 126 in (Table 2).

According to the above procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from 1-{4-[4-(2-Iodo-5-methanesulfonyl-benzoyl)-
piperazin-1-yl]-phenyl}-ethanone (Example AC) and boronic acid or esters and
comprise Example 127 in (Table 2).

According to the above procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from [4-(2,4-Difluoro-phenyl)-piperazin-1-ylj-(2-
iodo-5-methanesulfonyl-phenyl)-methanone (Example AD ) and boronic acid or esters

and comprise Examples 128-133 in (Table 2).

According to the above procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from 2-[{4-(2-Iodo-5-methanesulfonyl-benzoyl)-
piperazin-1-yl]-benzonitrile (Example AF ) and boronic acid or esters and comprise
Examples 135-138 in (Table 2).



(+NH4+) phenyl ) -[4-(4-trifl uoronet hyl -
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428. 852429. 11benzoyl ) - pi per azi nsi yl]-3-fluoro-E \ NJ
"' phenyl }-et hanone N-N 120

Gﬁf’&e@tﬁ@iﬁ& él«aglbt:{a%er[Sﬂz ’VQ 1?\ hloro-3-nitro-EF JN I A

enzoyl ) - pl per azi n ﬁ -fluoro- .~ q

Ophenyl } - et hanone 130 Example 29

1 142~ -o-0et anes I fo
TR AL GBS e

pktbnydn)e— pi per azin-l-yl]-met hanone F S, Table 2

d 140 cl ~

Sg{séh%gt%‘%wg%pl\%r& ée%cn #i{ E,Eac%g?tﬁgl?t aé N E. rlﬁa@eitfr,\M Marco,

JOep dett! 4,207 HEA082)] ra-stlrryﬂ Iniptuenyf § eq. \IQ48{49(2-broﬁioh5Hi’a&[’@-benzoyl)

opl%)géaé‘%i ?ﬂ%Bﬂlel’(:)Lro{ eny ortl?anon[e ?E)gampl’ie El)r 9 o@'eﬁ d rr}/ethy%phenylboronlc
acid, 1 eq. tetrabutylammonium bromide. 2.5 eq. sodium carbonate and 0.01 eq
Pd(OAc), in water (20 ml per mmol) were heated in a sealed tube to 150°C by microwave
irradiation for 1 minute. Then the reaction mixture is diluted with water, extracted with
AcOEt, the pooled organic extracts dried over Na,SOy, filtered and evaporated. The crude
product is purified by preparative HPLC on a YMC Combiprep ODS-AQ column with
an acetonitrile/water + 0.1% formic acid gradient to yield the title compound (table 2).

According to the above procedure H described for the synthesis of Example 29, further
derivatives have been synthesized from of 1-{4-{4-(2-Bromo-5-nitro-benzoyl)-piperazin-
1-yl]-3-fluoro-phenyl}-ethanone and boronic acids (Examples 29-32).

Procedure I: Stille coupling

Example 44
(2-Isopropenyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
yl]-methanone

A mixture of (2-Iodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (Example 9; 100 mg, 0.186 mmol), Tributyl-isopropenyl-
stannane ( CAS: 100073-15-2; 74 mg, 0.223 mmol),
Tris(dibenzylideneacetone)dipalladium chloroform complex (15.4 mg, 0.0149 mmol),
Triphenylarsine (27 mg, 0.0856 mmol), Copper iodide (3.2 mg, 0.0167 mmol) in N,N-
Dimethylformamide (1 ml) was heated at 90°C for 75 minutes. The mixture was cooled
to room temperature and DMF was evaporated under high vacuum. The residue was
dissolved in Ethyl acetate and 4mL of a 30% Potassium fluoride solution were added. The
mixture was stirred for 30 minutes. Then the aqueous phase was separated and extracted
2 times with Ethyl acetate. The organic phases were combined, washed with water, dried
with Na2804, filtered and evaporated to dryness. The so obtained residue was
chromatographed over SiO2 (Heptane/EtOAc 0% to 30% over 15 minutes) to provide
the title compound (59 mg, 70% as a yellow solid).
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phenyl } - et hanone 0 171 53

\ 488. 5489. 2( 4- Met hanesul f onyl - bi'phenyl -2-yl)-G 0 "
[4-(4-trifluoronethyl-phenyl)- CF 1 O=S=0

pi perazin-1-yl]-nmethanone 3 CH3 WO 2005/ 023261 -64

Pésgording b thsgeuoprocedure I described for the synthesis of Example 44 further

18 'S5 %5 Ranes. i _ [4-(4-
LB, 340 S s OO o -
Otrkﬂﬁ’é’ﬁ‘W‘? p;}—pénalz)i-mpq;aynjl.-ﬂmlahmme Bné stannanes (Examples 28, 34-37,
1@}_50)502. 6503. 1( 4- Met hanesul fonyl -4' - et hyl - G
Obi phenyl -2-yl)-[4-(4-trifluoronethyl- f---N

According to the'above procedure I described for the synthesis of Example 44, Example

16 has been synthesized from 1-{4-[4-(2-Bromo-5-nitro-benzoyl)-piperazin-1-yl]-3-
fluoro-phenyl}-ethanone.

Procedure ]

Example 33
(2-Ethynyl-5-methanesulfonyl-phenyl)- [4- (4-trifluoromethyl-phenyl)-piperazin-1-yl]-
methanone
To a solution of (5-Methanesulfonyl-2-trimethylsilanylethynyl-phenyl)-[4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone, Example L (45 mg, 0.0885 mmol)
in methanol (0.5 ml) was added K2CO3 (4 mg, 0.0289 mmol). The mixture was stirred at
rt for 1 hour.The solvent was removed in vacuo. The residue was purified on S$iO2,
Eluent: Heptane/AcOEt 0%,-40% (10 minutes), then 40% (5 minutes) to provide the title
compound (16 mg, 42%, yellow foam), M+H= 437.1

Procedure K: Hydrogenation

Example 56
(2-Isopropyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
yl]-methanone
To a solution of (2-Isopropenyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone , (Example 44, 20 mg, 0.0442 mmol) in Ethylacetate
(1 ml) was added Pd/C 10% (1 mg). The mixture was hydrogenated at rt for 1 hour.
Then, Pd/C 10 % (10 mg) and Ethylacetate (5mL) were added and the mixture was
hydrogenated at reflux temperature for 1 hour. The mixture was diluted with MeCl2,
filtered and the filtrate was concentrated in vacuo. The crude mixture was purified on
SiO2 Eluent: Heptane/AcOEt 0% to 40% (20 minutes) to provide the title compound (14
mg, 70%, yellow solid ); M+H= 455.2
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was evaporated to dryness and the residue was taken up in Methanol (5 mL). Then Pd/C
10% (15 mg) was added and the mixture was hydrogenated at reflux temperature for 20

hours. The mixture was diluted with MeOH, filtered and the filtrate was concentrated in
vacuo. The resulting mixture was purified on a $i02: Eluent: Heptane/ EtOAc 0% to
70% (20 minutes) then 70% (10 minutes) to provide the title compound (19 mg, white
solid; Solid; M+H= 497.2).

According to the above procedure L described for the synthesis of Example 67, Example
92 has been synthesized from Example 89.

According to the above procedure L described for the synthesis of Example 67, Example
93 has been synthesized from Example 91.

Procedure M : Cycloproanation, Corey reaction

Example 61

[5-Methanesulfonyl-2-(1-methyl-cyclopropyl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone
To a suspension of Trimethylsulfoxonium iodide (21.9 mg, 0.1 mmol) in dry DMSO
(300 ul) was added Potassium tert-butoxyde (11.3 mg, 0.101 mmol) portionwise. A
solution of (2-Isopropenyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone; Example 44 (20 mg, 0.0442 mmol) in dry THF (200 ul) was
prepared separately and then added to the above suspension dropwise at room
temperature. The reaction mixture was stirred at room temperature for 1 hour and then
at 60°C for 20 hours.Then it was cooled down to rt and a solution of
Trimethylsulfoxonium iodide (21.9 mg, 0.1 mmol) and Potassium tert-butoxyde (11.3
mg, 0.101 mmol) in dry DMSO (300 uL) was slowly added. Water was added and the
solution was extracted 2 times with Ethylacetate. The combined organic phases were
washed with water (3 times), dried over Na2SO04, filtered and the solvent was removed in
vacuo. The residue was chromatographed on $iO2 Eluent: Heptane/EtOAc to provide the
title compound (4.2 mg, 20%, white solid; Solid; M+H= 467.2)
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A mixture of (2-Iodo -5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone; Example 9, (50 mg, 0.0929 mmol),
(Trifluoromethyl)trimethylsilane (27 ul, 0.186 mmol), Potassium fluoride (7.5 mg, 0.13
mmol), Copper iodide (28 mg, 0.149 mmol) and 1-Methyl-2-pyrrolidone (0.25 ml) in
N,N-Dimethylformamide (0.25 ml) was stirred at room temperature under Argon in a
sealed tube for 17 hours. Water was added to the solution and the reaction mixture was
extracted with Ethyl acetate. The organic layers were combined, dried over Na2SO4,
filtered and evaporated to dryness.

This oil was purified on SiO2, Eluent: Heptane/EtOAc 0% to 100% (10 minutes) to the
title compound (40 mg, 90% yield, brown foam, M+H= 481.1).

Example 43
2-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-nitro-benzoic acid methyl
ester
Following procedure D, the title compound is prepared by reaction of methyl 4~
nitrophthalate [90072-77-8] with 1-(3fluoro-4-piperazin-1-yl-phenyl)-ethanone (m.p.
189-191°C, MS (ISP): 429.4 M+H").

Example 68
1-{4-[4-(2-Cyclohex-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-
phenyl}-ethanone
Following procedure E, 1-{4-[4-(2-Cyclohex-1-enyl-5-methanesulfonyl-benzoyl)-
piperazin-1-yl]-3-fluoro-phenyl}-ethanone is prepared from 2-cyclohex-1-enyl-5-
methanesulfonyl-benzoic acid (Example G) and 1-(3-fluoro-4-piperazin-1-yl-phenyl)-
ethanone: light yellow gum, MS (ISP): 485.3 MH".

Example 70
1-{3-Fluoro-4-[4-(5-nitro-2-trifluoromethyl-benzoyl)-piperazin-1-yl]-phenyl}-ethanone
Following procedure E, 1-{3-Fluoro-4-[4-(5-nitro-2-trifluoromethyl-benzoyl)-piperazin-
1-y1]-phenyl}-ethanone is prepared from 5-nitro-2-trifluoromethyl-benzoic acid
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Example 71
1-{4-[4-(2-Cyclopent-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-
phenyl}-ethanone
Following procedure E, 1-{4-[4-(2-Cyclopent-1-enyl-5-methanesulfonyl-benzoyl)-
piperazin-1-yl]-3-fluoro-phenyl}-ethanone is prepared from 2-cyclopent-1-enyl-5-
methanesulfonyl-benzoic acid (Example H) 1-(3-fluoro-4-piperazin-1-yl-phenyl)-
ethanone: colourless foam, MS (ISP): 471.4 (M+H™).

Example 74
(2-Cyclopent-1-enyl-5-methanesulfonyl-phenyl)-[4- (4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone
Following procedure E, (2-Cyclopent-1-enyl-5-methanesulfonyl-phenyl)-{4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone is prepared from 2-cyclopent-1-
enyl-5-methanesulfonyl-benzoic acid (Example H) and 1-(4-trifluoromethyl-phenyl)-
piperazine: colourless foam, MS (ISP): 479.5 (M+H™).

Example 72
1-(4-{4-[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoyl]-piperazin-1-yl}-3-
fluoro-phenyl)-ethanone
Following procedure E, 1-(4-{4-{2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-
benzoyl]-piperazin-1-yl}-3-fluoro-phenyl)-ethanone is prepared from 2-(3,6-dihydro-
2H-pyran-4-yl)-5-methanesulfonyl-benzoic acid (Example J) and 1-(3-fluoro-4-
piperazin-1-yl-phenyl)-ethanone: light-yellow crystals, MS (ISP): 487.4 (M+H™).



10

15

20

25

30

35

N phenyl)-[4-(4-trifluoronmethyl- F O=S =0
phenyl) - pi perazi n-| -yl ]-nethanone F F &%
wG2005903%491. 2( 5- Met hanesul f onyl - 2- pyri r ni di n- REYIEPL00©009699
N.-N \ J phenyl)- [4-(4-trifl zoromsthyl - F
phenyl ) - pi per azi n-l-yl]-rrethaﬁ € 0=S=0 Fi-~ O N
(5- Met hanesul f onyl - 2- pyr azi 35\ I
490. 5491. 2phenyl ) - [ 4- ( 4- trlf{'{ﬁlﬁlgrgr?et hyl- F O

[{2réyglohept- benplzi-mefhaypleulforyh pheryd) - H- @-®ifluoromethyl-phenyl)-
Vet. h_ggl ul f | - 2- oxazol -2-yl - 360

&?@e Eﬁéﬂﬁ%fg/ "f4-(4-trifluoromethyl- " F I\

oHaying proedure BA X yclolept preyles-nthinesulfonyl-phenyl)-[4-(4-

trifluoromethyl-phenyl)-piperazin-1-ylj-methanone is prepared from 2-cyclohept-1-

enyl-5-methanesulfonyl-benzoic acid (Example I) and 1-(4-trifluoromethyl-phenyl)-

piperazine: colourless crystals, MS (ISP): 507.5 (M+H™).

Example 73
1-{4-[4-(2-Cyclohept-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-
phenyl}-ethanone
Following procedure E, 1-{4-[4-(2-Cyclohept-1-enyl-5-methanesulfonyl-benzoyl)-
piperazin-1-yl]-3-fluoro-phenyl}-ethanone is prepared from 2-cyclohept-1-enyl-5-
methanesulfonyl-benzoic acid and 1-(3-fluoro-4-piperazin-1-yl-phenyl)-ethanone:
colourless foam, MS (ISP): 499.4 (M+H™).

Example 69
(2-Cyclohexyl-5-methanesulfonyl-phenyl)-[4-(4-ethyl-2-fluoro-phenyl)-piperazin-1-yl]-
methanone
Following procedure K using methanol as solvent instead of ethylacetate, (2-Cyclohexyl-
5-methanesulfonyl-phenyl)-[4-(4-ethyl-2-fluoro-phenyl)-piperazin-1-yl]-methanone is
prepared from 1-{4-[4-(2-Cyclohex-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl}-
3-fluoro-phenyl}-ethanone (Example 68): colourless solid, MS (ISP): 474.0 MH".

Example 78
(2-Cyclohexyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
yl]-methanone
Following procedure K using methanol as solvent instead of ethylacetate, (2-Cyclohexyl-
5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-yl]-methanone is
prepared from (2-cyclohex-1-enyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone (Example 77): colourless solid, MS (ISP): 495.9
MH", 537.0 (M+H+MeCN)™.
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carbonyl]-benzenesulfonamide (Example M; 30 mg, 0.065 mmol) in dioxane (2 ml) was
added phenylboronic acid (12 mg, 0.098 mmol) followed by potassium fluoride (12 mg)
and bis(tri-t-butylphosphine) palladium. The reaction mixture was then stirred for 19
hours at 90°C. After such time were added again (every 24 hours) the same amounts of
phenylboronic acid, potassium fluoride, and bis(tri-t-butylphosphine) palladium After 3
days, the reaction mixture was diluted with ethyl acetate, filtered and concentrated in
vacuo. The residue was purified by preparative HPLC (MeCN, H20 + 0.005 N HCOOH)
to yield the title compound (7.4 mg). (M+H+: 504.4.)

Procedure P
Example 79
(2-Cyclopentyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-

yl]-methanone

(2-Cyclopent-1-enyl-5-methanesulfonyl-phenyl)-{4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl}-methanone (Example 74) is hydrogenated in MeOH in presence of 10%
Pd/C under a hydrogen pressure of 50 bar at 50°C for 18h. Filtration, evaporation of the
solvent and purification of the residue by preparative HPLC on a C-18 column with a
H,0/MeCN gradient provided (2-Cyclopentyl-5-methanesulfonyl-phenyl)-[4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone in 94% yield as colourless foam
(M+H": 481.5.).

Procedure Q

Example 80

(4-(4-Ethyl-2-fluoro-phenyl)-piperazin-1-yl]-[5-methanesulfonyl-2-(tetrahydro-pyran-
4-yl)-phenyl]-methanone

1-(4-{4-[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoyl]-piperazin-1-yl}-3-
fluoro-phenyl)-ethanone (Example 72) is hydrogenated in EtOH in presence of Raney
nickel under a hydrogen pressure of 100 bar at 100°C for 18h. Filtration, evaporation of
the solvent and purification of the residue by preparative HPLC on a C-18 column with a
H>O/MeCN gradient provided [4-(4-Ethyl-2-fluoro-phenyl)-piperazin-1-yl]-[5-
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Example 81

(2-Cycloheptyl-5-methanesulfonyl-phenyl)- [4-(4-trifluoromethyl-phenyl)-piperazin-1-
yl]-methanone

(2-Cyclohept-1-enyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (Example 75) ) is hydrogenated in MeOH in presence of 10%
Pd/C under a hydrogen pressure of 100 bar at 100°C for 18h. Filtration, evaporation of
the solvent and purification of the residue by preparative HPLC on a C-18 column with a
H>0/MeCN gradient provided (2-Cycloheptyl-5-methanesulfonyl-phenyl)-[4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl}-methanone in 73% yield as colourless gum
(M+H": 509.6.).

Procedure S

Example 89
[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-phenyl]-[4-(2-fluoro-4-
methanesulfonyl-phenyl)-piperazin-1-yl]-methanone
Following procedure I, [2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-phenyl]- [4-
(2-fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-methanone is prepared from [4-
(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl}-(2-iodo-5-methanesulfonyl-
phenyl)-methanone (Example R) and tributyl-(3,6-dihydro-2H-pyran-4-yl)-stannane
(CAS: 535924-69-7). 42% yield, light yellow foam(M-+NH4+: 540.3)

Example 90
4-{4-[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoyl]-piperazin-1-yi}-3-
fluoro-benzonitrile
Following procedure I, 4-{4-{2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-
benzoyl]-piperazin-1-yl}-3-fluoro-benzonitrile is prepared from 3-Fluoro-4-[4-(2-iodo-
5-methanesulfonyl-benzoyl)-piperazin-1-yl]-benzonitrile (Example S) and tributyl-(3,6-
dihydro-2H-pyran-4-yl)-stannane (CAS: 535924-69-7). 36% yield, white foam(M+H-+:
470.1)
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Fluoro-4- ~trifluoromethyl-phenyl)-piperazin-1-yl]-(2-iodo-5-methanesulfonyl-phenyl)-
methanone (Example N) and tributyl-(3,6-dihydro-2H-pyran-4-yl)-stannane (CAS:
535924-69-7). 40% yield, white foam(M+H+: 513.2)

Procedure T

Example 94
[5-Methanesulfonyl-2-(4-methyi-thiazol-2-yl)-phenyl]- [4-(4-triftuoromethyl-phenyl)-
piperazin-1-yl}-methanone
A mixture of (5-Methanesulfonyl-2-trimethylstannanyl-phenyl)- [4-(4-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone (Example T, 100 mg, 0.17 mmol), 2-lodo-4-methyl-
thiazole ( CAS: 34203-25-3; 43 mg, 0.19 mmol), Bis(dibenzylideneacetone)palladium (8
mg, 0.01 mmol), Triphenylarsine (25 mg, 0.08 mmol) and Copper iodide (3 mg, 0.02
mmol) in N,N-Dimethylformamide (2 ml) was heated at 100 °C for 1 hour. The mixture
was cooled to room temperature, diluted with water, and extracted three times with Ethyl
acetate, The combined organic phases were dried with Na2SO4, filtered, and evaporated
to dryness. The residue was chromatographed over SiO2 (methanol/dichoromethane 0%
to 0.5%) to provide the title compound (22 mg, 25%) as a light yellow solid. MS (ISP):
510.5 MH".

Example 95
[5-Methanesulfonyl-2-(5-methyl-thiazol-2-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone
Following procedure T, [5-Methanesulfonyl-2-(5-methyl-thiazol-2-yl)-phenyl]-{4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone is prepared from (5-
Methanesulfonyl-2-trimethylstannanyl-phenyl)- [4- (4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (Example T) and 2-Jodo-5-methyl-thiazole (Example U):
off-white solid, MS (ISP): 510.3 (M+H™).

Example 96
[5-Methanesulfonyl-2-(2-methyl-pyridin-4-yl)-phenyl]-[4- (4-trifluoromethyl-phenyl)-

piperazin-1-yl]-methanone
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Following procedure T, [5-Methanesulfonyl-2-(1-methyl-1H-imidazol-4-yl)-phenyl]-[4-
(4-trifluoromethyl-phenyl)-piperazin-1-yl]-methanone is prepared from (5-
Methanesulfonyl-2-trimethylstannanyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (Example T) and 4-lodo-1-methyl-1H-imidazole (CAS:
71759-87-0): light yellow solid, MS (ISP): 493.3 (M+H").

Procedure U

Example 139
4-{4-[2-((E)-2-Cyano-vinyl)-5-methanesulfonyl-benzoyl]-piperazin-1-yl}-benzonitrile
A mixture of 0.5 mmol 4-[4-(2-Iodo-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-
benzonitrile (Example AG), 6.3 mmol acrylonitrile, 9.0 mmol triethylamine and 0.2
mmol of bis-(triphenylphosphin)-palladium(II)-dichloride in 10 ml dimethylformamide
is hold under argon for 2 hours at 80°. The reaction mixture is concentrated.
Chromatography (SiO2; cyclohexane / ethyl acetate 9:1) yields the title compound as a
slightly yellow solid (105 mg). ). (M+H+: 421.2)

Example 140
(E)-3-{2-[4-(4-Cyano-phenyl)-piperazine-1-carbonyl]-4-methanesulfonyl-phenyl}-
acrylic acid methyl ester
Prepared in analogy to example 139 from 4-[4-(2-Iodo-5-methanesulfonyl-benzoyl)-
piperazin-1-yl]-benzonitrile (Example AG) and methyl acrylate. Chromatography (SiO2;
cyclohexane / ethyl acetate 3:7) yields the title compound as a slightly yellow solid.
(M+H-+: 454.3)
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[ 131(N474 (Mrl-yl]-(2'-fluoro-4-nethanesul fonyl
. A) H+TEbi phenyl

o

wO20¢b/@B46l uor o- phenyl ) - pi perazi n- 132~ ~
462. 5H+TE1-yI ] - (5- met hanesul f o
A)th| ophen-3 yI phenyl ) - met hano e FFF

I-2 E ds

-E5 N
-2-yl)-nmethanone o o F s N 564[ 4-

PCT/EP2004/009699

11 E00T /1 (LD > £l . nhoanmvd )\ oo s ar o5 A 12929 NM" 404
I\Il—l\JU [ ﬁ DT TT'ayull O IJI_IU Iyl 7__ lJI W(J.LI LIL} L IOVOUIN 0V
1-yl J-(4- rrethcmesulf bnyl -21-E 5 o .H TE
met hoxy- bi phdinyl - 2-yl) - met hanone O SoA) SUBSTI TUTE
) V\f) % DOE/ 02 FZQ&-[ZE{SE)PEUM—QMDQS)9699
onyl - bi phen 2-yl) - )N . .
139 ﬂéﬂhyl 2%” Iy ﬁ:}j:lt%_n)ﬁs_ult[c\)lnl;igenzoyl] -piperazin- | U
1-yl}-benzonitrile
OO (E)-3-{2-[4-(4-Cyano-phenyl)-
~ Lé/ piperazine-1-carbonyl]-4-
140 /(jk) . 453.5 454 methanesulfonyl-phenyl}-acrylic acid U
> )
methy] ester
Tablet Formulation (Wet Granulation)
5 Item Ingredients mg/tablet
5mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3.  Sta-Rx 1500 6 6 6 30
10 4.  Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831
Manufacturing Procedure
Mix items 1, 2, 3 and 4 and granulate with purified water.
15 Dry the granules at 50°C.

Pass the granules through suitable milling equipment.

Add item 5 and mix for three minutes; compress on a suitable press.

SUBSTITUTE SHEET (RULE 26)
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134F | N 0=S=0 490.5491.11 1 erazin-1- 1 nethanone E
IY)-pp Y]- F F P-=N N2-

wp2e(M23881 hanesul f onyl - bi phenyl - 135~N) PCT/EP2004/009699

O\ S/ 445. 54462- car bonyl ) - pi peragsn-1-yl]-E benzonitrile
/ -N N -Fluoro-4-nethanesul fonyl- o's, / 2- [4-(3 ~~
136- 463. 5464bi phenyl - 2cepdulROFdHmMulRider azi n-1-E yl ]

-benzonitrile FIf / -N° h ' anesu ony -
e WedelB 2 42N o capsule
5mg 25 mg 100 mg 500 mg
1. Compound of formula I 5 25 100 500
2.  Hydrous Lactose 159 123 148 -
3.  Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

1.  Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2.  Additems 4 and 5 and mix for 3 minutes.

3. Fillinto a suitable capsule.



1370l ,/ 463. 5464bi phenyl - 2- car bonyl ) - pi perazin-1-E ON

yl] -benzonitrile FIf [/ -Nh | anesu ony -2-
wa-2pes/0eseMet 138/ PCT/EP2004/009699

451. 5452t hi ophen- 3-yl - benzoyl ) -gf perazin-1-E -N -/

yl]-benzonitrile s SUBSTI TUTE SHEET (RULE 26) WO

2005/ 023261 -84 PCT/ EP2004/009699 | | c4-{4-

[2-((E)-2-Cyano-vinyl)-5- 139r"

1420. 4421nmet hanesul f onyl - benz?y,l ]-piperazin-U 1 e =5=

1-yl}-benzonitrile N (E) -3-{@%@(4-@%0- phenyl) -
"pi perazine- |-carbonyl] -4-U 140~~

1. Compounds of formula

5 wherein

Ar is substituted aryl or unsubstituted or substituted 6-membered heteroaryl,
containing one, two or three nitrogen atoms, and wherein the aryl and the heteroaryl
groups may be substituted by one or more substituents selected from the group

10 consisting of hydroxy, halogen, CN, (C;-Cg)-alkyl, (C;-Cs)-alkyl substituted by
halogen, (C,~Cs)-alkoxy, (C,;-Ce)-alkoxy substituted by halogen, NRR?, C(O)R® or
SOzR';

R is hydrogen or (C;-Cs)-alkyl;

15
R? is halogen, (C;-Cs)-alkyl, (C;-Cs)-alkenyl, wherein a hydrogen atom may be replaced
by CN, C(0)-R’ or (C;-Cg)-alkyl, or is (C,-Cg)-alkynyl, (C;-Ce)-alkyl substituted by
halogen, -(CH,)y-(Cs-Cy)-cycloalkyl, -(CH,)a-heterocycloalkyl, -C(O)-R’,
-(CH,),-aryl or -(CH,),-5 or-6-membered heteroaryl containing one, two or three
20 heteroatoms, selected from the group consisting of oxygen, sulphur or nitrogen

wherein aryl, cycloalkyl, heterocycloalkyl and heteroaryl are unsubstituted or
substituted by one or more substituents selected from the group consisting of
hydroxy, halogen, (C;-Ce)-alkyl, (C;-Cs)-alkyl substituted by halogen or (C;-Ce)-
alkoxy;

25 R’ R*and R® independently from each other are hydrogen, hydroxy, halogen,
(Cl-Cs)-aIkY]. or (Cl—Cs)-alkOXY;

R® isNO,, CN, C(O)R’, SO,R'® or NR"R'%



453. 5454net hanesul fonyl - phenyl }-acrylic acid / - -i~ .

nmet hyl ester " Tablet Formul ation (Wt G anul ation)
woho@mizwgr edi ent sng/tabl et 5 ng25 ngl00 ng500PAYWEP2004/009699

1. Compound of formula I5251005g2_2. Lact ose Anhydrous

DTGL2510530150 3. St a- Rx 150066630 104. M crocrystalline

Roratkoarahgioid em CABR FRBRRRERE I Co W | Lo

1, 2, 3 and 4 and granulate with purified water.

o stk R R e B o A R e s and

mx for three m nutes; conpress on a suitable press.

° ?gg Fg;%gﬁﬁﬁéggﬁég%b%%g&i Capsul e Fornul ati on

Item I ngredients ng/capsule 5 ng 25 ngl00 ng500 ny 1.

d. of 510050 2. Hydrous Lagtose
Roohtsh 1igepd s Bon KPR 98 bty o O 1o i the -
1516@% & whieh tegiarmt@ckal af-encniR2&] Haerahry28dupO0300600
loManuf acturing Procedure 1. Mx itens 1, 2 and 3 in a
suitable mxer for 30 mnutes. 2. Add itenms 4 and 5

10 andisfi, Xof@r 3 minutes. 3. Fill into a suitable
capsul e. WD 2005/ 023261

and pharmaceutically acceptable acid addition salts thereof,
with the proviso that
1-(2-chloro-5-nitrobenzoyl)-4-(4-methoxyphenyl)-piperazine,

15 1-(2-chloro-5-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2-fluoro-4-(1-oxobutyl)phenyl]-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-{2- fluoro-4-(1-oxopropyl)phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(3-chlorophenyl)-piperazine,

20 1-(2-chloro-5-nitrobenzoyl)-4-(2-ethoxyphenyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-methoxyphenyl)-piperazine, and
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine

25 are excluded.

2. Compounds of the formula

wherein

30 Ar issubstituted aryl or unsubstituted or substituted 6-membered heteroaryl,
containing one, two or three nitrogen atoms, and wherein the aryl and the heteroaryl

groups are substituted by one or more substituents selected from the group
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1. Conpounds of formula 5 wherein -86 Clains |
PCT/ EP2004/ 009699 Ar is substituted aryl or

waonseshesict ut ed or substituted 6-nenbered het er 8aTEP2004/009699

containing one, two or three ngfrogen atons, and
wherein the aryl and the heteroaryl groups may be

SUb g8 S RYdr8RE hAfogbR D Eh@g ! 1%%

t he oupgloﬁ%’ongfstg{oﬁ (?\I F/:dr%%& gﬁ é§£ﬁ} Sftl{l&n&by
(d h $Cal kyl, (Cl- 06) al kyl substituted by hal ogen,

d & ~aiax :
(9 ggn?t@gé%gyggﬁéé el Egg géeﬂﬁ%ggﬁx QRIS S0,R
(Cl-C6)-al kyl; 15 R2 is hal ogen, (d-C6)-alkyl,

C2; n a hydrogen at om naybe

E{eplsa erdoaélelg%P t'cg?%g‘ﬁ%g or {Cl %6) al kyl , gr IS

(C2-C6) - al kynyl (CI C6) - al kyl substitut ed by

Ral 391%[1) e ((gtl% 7bﬁ%9adﬁé I '05 )('tl- Gollol gbstituted

heteroc

or - BY h@lm &gs- ﬁe)t@iclmﬁvl hct@mcadml (éhe(,?s)faﬂtyl-éfa Chrereloalkyl,
20 t

oxy g(g nér) S teréajcﬁﬁk?fj é Ry Efyl ars Bp 6%91@1%5?1%5 'Pz?tfp aryl
het éfmi@lytmmekwo @nmrdq:étemrwamylb, saheecedl ﬁ@ub’éﬂgttmtpe@n&sﬁng of

b
fgeé Ig‘g %gagﬁ% Iog en %eﬁelg ‘dgﬁ,yéyhgﬁ?}%lsh&@o%%lc?a‘i{k}fl Leg"
(C1 cxsx)oaayl lRyd qns(ﬂzmtmﬁ o8 blldgﬁtlttge;bbx onaxredotpsubstitugunsebacted

cach B eP SR R o (SRR Ok oy

( Clsubstitugedlyy haioge(rlCOI(Cﬁﬂshhllkoxyy R5 is NO2,
C(O R9, SO2R10 or NR11R12; WD 2005/ 023261

eﬁﬂ Eﬁa‘%@‘%ﬂ&:ﬁgﬁﬁ&gpf%&nﬁ&cﬁ% &6%%3?%%@%@& CN,

her a ogen or
(G ﬂ@ﬁ?d&ﬂkﬂl«h( a@syyoy&i skyl , (G - 08)-al koxy or
NR7R8; 5 R10 is (G -C6)-al kyl, (C3 C6) - cycl oal kyl or
NR R8; R1' and R12 indepe q§n%ly fromeach other are
IRydrSd@@n CNICIOORMSuBEtmR VR T5h the N atom t o whi ch
they are attached a 5-nmenbered heteroaryl group; 10 n
|s 0, I or 2; and pharnaceutically acceptabl e acid
Rl and RbindspértdentinGomogach othier prethydragenoi §ai-Ehaallols (2
- chl or o- 5- nltrobenzoyl) -4- (4-met hoxyphenyl)
leera2|ne
R ( iZsrhyldeOQCE-(ﬁd talloihdFz63)-rrdeallyd d6h ishplkeny by NB/ Rer az

i ne,

-

R is (C,-Cg)-alkyl, (Cs-Cs)-cycloalkyl or NRR%;

R" and R'* independently from each other are hydrogen, C(O)-(C;-Ce)-alkyl,
SO,-(C;-Ce)-alkyl, or form together with the N-atom a 5-membered heteroaryl
group, optionally substituted by halogen, (C;-Cq)-alkyl, (C;-Cg)-alkyl substituted by
halogen or (Cs-Cs)-cycloalkyl;

and pharmaceutically acceptable acid addition salts thereof,

with the proviso that
1-(2-chloro-5-nitrobenzoyl)-4-(4-methoxyphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2-fluoro-4-(1-oxobutyl)phenyl]}-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2- fluoro-4-(1-oxopropyl)phenyl]-piperazine,



1-(2-fluoro-5-nitrobenzoyl) - 4-
[ 2-fl uoro-4-(1-oxobutyl)phenyl] -piperazine,

wa-20@/005260r 0- 5- ni t r obenzoyl )-4- [ 2- PCT/EP2004/009699
fl uoro-4-(1-oxopropyl)phenyl} _-éy' perazine, 1- -
(2-chl oro- 5- nitrobenzoyl) -4-
( | or o-
- %;(t@_rc glk?g% z5 E}%/i{r%&{%&l zgeE{Hét F}héhy) élg%rfl%gl? azi ne 20
11‘(%'-CQQF@T50UIQD]Q¢QZP @gghl()my enyl)~p1perazme,
( ARXY. L@Z
1g§%kace to?t}ﬁﬁanuzg}dz% gnétﬁWRenyl) piperazine,

(lz $-aeesyl Qumophenéhéd%fgw §enmbmoyl>-pape(r@r@eh| oro

e, RSB e i el i Bﬂibﬁsleﬂ%ﬁiﬁi‘ﬂ bl pera
zl %vchl@nwimtrphera@glﬁw(zzmﬂhu eylh«@umam apd) - 4-

(21

LR 2 Bl ARG LR ARG P piperszing
Aereiexcladaslst i t ut ed aryl or unsubstituted or substitut ed
6- nenbered heteroaryl, containing one, tw or three
nitr r d the

net er Sapy R s oPRARUS E|Dte otheard the
substituents selected fromthe group WO 2005/023261
PCT/ EP2004/ 009699 - 88 consi sti ngoof Riydr oxy, hal ogen,
CN, (d-0C6)-alkyl, (d-C6)-alk upst ikut ed by

hal ogen, (d -C6) - al koxy, ‘ y substituted by

hal ogen, NR7R8, C(O)R9_ 0 R ; @ hydrogen or
(Cl-Co)-al kyl; R2 i @ (C1 Cay- al kyl ,
10 (C2-Co) - al kenyl , (C2- 06 al kynyl , ( 06)1-1al kyl

substituted by hal ogen, (C3-C7)-cycloal kyl,

he&er ocycl oal kyl , (C1-C6)-al kyl - (C3-C7) - cycl oal kyl,
C2ED - al kyl - heterocycl oal kyl, -C(O-R9, aryl or 5
or - 6- nenbered heteroaryl 10 contai ni ng one two or

t hree heteroatons, se) ected f on1the NSi St i
oR R GeT: RSN oI B A Citrer A SEpfited by haloden,
cycl qgl&ylalkdg! &, %falm& Kﬁﬂsﬁ&ﬁ@d by BAiIEERANR' REICEO)R’ or SO,R™;
unsubstituted or substituted by one or nore
15 stsﬁﬂt%éﬁ@s sel ected fromthe group consisting of
hydr oxy, hal ogen, (d -C6)-al kyl, (d-GC6)-alkyl
supstituted by hal ogen or (Q - C6) al koxy; 15 R3, R4
aRd R@Wﬁﬁﬁ@%endently from each other are hydrogen,
hydroxy, hal ogen, CN, (O Co6) - al kyl , (C1-C6) - al koxy

, NR7RS; R5 i NR'R12; 20
RR aﬁélahselibr{@{e%b}ra@ﬁlt (G- € oﬁ‘%‘éﬂs I‘i"i@{%f‘ h}éﬁlifé’gﬁy%FPH’g‘é‘ﬁY be replaced

20 or (6 cfR (@) Ry Ior C HBrax 1, @ kk)-alkyl substituted b
%) C));((ﬂ oal z/gjg %Sd%]h%l K%x or &C lkY§ ; Y
( CI EEpgen KiH2)( @é)cye elidlar - robetﬂmﬁ@% (O)-R’,
aryl or 5 or- 6-membered heteroaryl containing one, two or three heteroatoms,
selected from the group consisting of oxygen, sulphur or nitrogen wherein aryl,
cycloalkyl, heterocycloalkyl and heteroaryl are unsubstituted or substituted by one or
25 more substituents selected from the group consisting of hydroxy, halogen, (C;-Cg)-
alkyl, (C,-Ce)-alkyl substituted by halogen or (C,-Cs)-alkoxy;

R% R*and R® are hydrogen;

R® is NO,or SO,R'
30
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R11 and R12 independently from each other are
hydr ogen, C(O-(C1-C6)-al kyl, S02-(d -C6)-alkyl, or

woaoommsget her with the N-atom a 5- nenbered hebteraeeook/009699

group, optionally substituted B hal ogen,
(d-Co)-allryl, (Cl-C6)-alkyl substltuted by hal ogen

O SR RkpEhelH coTORPARRIBEEH L2ty

proviso that 1- (2-chloro-5-nitrobenzoyl)-4-

g{ﬁ]i‘t r oé).()é%)%zoyi H(@-??j—?}}fc%ﬁyg?g&%%;lﬁxf% Igg?gs%i ne, 35

1- (2-fluoro-5-nitrobenzoyl) - 4-

[p2e r gpi per azi ne,

RZ § (401G Angeh rexeBILX ﬁ;%ay ;EE‘Q’ILIER

fluoro 4 (1- oxopropyl ) phenyl ] - pi perazi ne, WO

00 1 PCT/ EP2004/ 009699 -89

% g“%ﬁﬁ%?o 5-ni trobenzoyl)-4- (2, 3-dinethyl phenyl)

ap phrraxicaetically acceprablehabidraddBionistitctherepby| ) - 4-

(3-chl orophenyl ) -pi perazine, 1-

(2-chl oro-5-ni trobenzoyl) - 4-

( 2- etthGsappbends| of forinpda hianeording to claim 3, wherein R?is aryl,
Ju_néti'ﬂ)sﬁﬁﬁ&y b s%bgtgtﬂ%rd%%w hndte SdbshibtRtReRel tfﬂ'o%pﬁqug%qp
Torsistiiglod hmdﬂéxmha}ogmr(imﬂé)a]kylg (CH-Coeallog lsebspityted bp balagen or
(CR o)Ak gmne the prs absgiercsrs % s RSB ABDI - pi per a
zine, and 1- 4 acetyl 2-fluoro-5- nethyl henyl ) -4-

(2 f|5u6vpmp6u Stqférhrmy_lm%l)accqmdq@grtazham‘l wihigh eswipoueds. are

vvh{e3r ern F 'Fﬁ élr ?H éIﬂlc'}lllzo%]aén %’gl\}%b %%.2[15%6§ 3}}{%}1?1 }-ethanone,
((emdtﬁéneamlkmyl- ipbsuylt2ylddaty- thﬂ“@@mthYl(Pﬁtn)@Bpmrazwy -

- al koxy substituted by hal ogen, NR7R8, C(O) R9
0; 15 pis 1, 2 or 3; RLis hydrogen; R2 is
hiﬁl—ﬁlgnn -4- Qﬁha@&)dfah}dy&phc{r&l}fl%))%(%mﬂuo;romh@ybphergl) piperazin-1-
I}éﬁ" %Ho om may be replaced 20 by CN, C(O-R9 or
, or is (C2-C6)-al kynyl, (Ci1-0C6)-alkyl

S{m-tﬁg{ﬂtmm-éetnlﬂyoromdtb;@qzhenyla-@iﬂ&):azu(—d;azl rrmgﬂungaﬂfoyyl-bmhenyl-z-
n heterocycloal kyl, -C(O) -R9, aryl or
i) %‘e&laﬁ%%’ed het eroaryl containi ng one, tvvo or three
Nétﬁrmat%mthanss&xﬂfenﬂddphmhﬂtyﬂﬂe 4gf20ﬂpome¢r$mﬂuqrngledfy1 -phenyl)-
_ h [.nitrogen wherein aryl, cycloalkyl,
e?zé% )ﬁjoprf E'Ingarfd het eroaryl are unsubst ituted or
SZHHsM-trﬁhledomythwlmeimnyl)aﬁpmne—é tdegianyl] dripkenybé esutfeuic acid

edegroup consi sting of hydroxy, hal ogen,
(“EFCLE al kyl, (Cl-C6)-al kyl substituted by hal ogen

GrfldTd- 42{34) (Ahhied)aylpsuﬂiénylﬁéhphﬁqu-%cadmwﬂypipagan-1 -f8-benzonitrile or
I}Jagguoro-zls-% @1 —(%l'uoro—4—methanesulfonyl—blphenyl-2-carbonyl) -piperazin-1-yl]-

benzonitrile.

6. Compounds of formula I-1 according to claim 3, wherein R%is
(Cs-Cy)-cycloalkyl.

7. Compounds of formula I-1 according to claim 6, which compounds are
1-{4-[4-(2-cyclopropyl-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone,
1-{4-[4-(2-cyclohex-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl}-3-fluoro-
phenyl}-ethanone,
(2-cyclohexyl-5-methanesulfonyl-phenyl)-[4-(4-ethyl-2-fluoro-phenyl)-piperazin-1-yl] -



WD 2005/ 023261 PCT/ EP2004/ 009699 -90 R and RS
i ndependently from each other are hydrogen or

wOQChes@B8326al kyl; RO is (d-C6)-al kyl, PCT/EP2004/009699
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(C3-C6) -cycl oal kyl, (G -C6)-alkgxy or NR7R8; 5 R10 is B
(G -C6)-al kyl, (C3-C6)-cycloalkyl or NRRs; nis O,
GhetBancHed phar maceutically acceptable acid addition
Salf’of"d hereof. 10 4. Conmpounds of fornula I-1

%@’Ci%’eét hieny1sS-mutlanesforyl-benzaylypjperazin-1-yl]-3-fluoro-

\WhehAsleitfaHbgd or substituted by one or nore
substituents selected fromthe group consisting of

Hy dr bk (2-cslahs e hrenyles-meghangsulpnyl-bedzo i piperdejn- 1-y1] -3-fluoro-

%@ﬁﬁpemaﬁgn@y hal ogen or (G -C6)-al koxy and the
ot her substituents are as described in claim1. 5.

¢arepeahers- loenyi Srmathanesulforyd gbenlhit-(4 tifledramethyliphetyl) -

%@f | { 3-fl uoro-4-
4- ﬂrg-lqts};lo!hfe Oillil - 2-carbonyl) - quper azin-1-

iqh}ex-étqm'héme al(ﬁﬁuhﬁ@t}’h@hefsyllﬂ (’@ftnfbl(@bﬂeﬁw{—ﬁhgdy))-
r?éxfe%“zlﬁﬁl}ﬁl | HOABLBY! - phenyl) - pi perazin- 1-yl] -

anone
((2*q'¢lpb@wb5ﬁn¢tbamdé®u’ﬂ-pbﬂwl)-M-iﬂh@rﬂuor@nyuhyl—phenyl)-piperazin-1-
Bﬁ%&%ﬂkﬁbﬂg&pronethyl phenyl ) - pi perazin-|- yl]

anone
[(3-cydopenigr omethaniesul fooylophenii) t (4 rifliprapiqieyleptienyl)-pypdrazin-1-
yp4-g§hgg&§sulfonyl bi phenyl -2- yl) - net hanone, (4'

| uor o- 4- et hanesul f onyl - bi phenyl - 2- yI) - [4-

(2f|uoro4tr|fluororrethyl bhenyl ) pi perazjn- |
-y 18- Gompamags ef formula I-1 according to claim 3, wherein R”is heterocycloalkyl.

2-[4-(4-trifluoronethyl-phenyl)-piperazine-I-carbonyl]
- bi pg) Q’.‘fﬁﬁlxpéhrﬁfé |O?Rﬂfrﬁ11aalcl Qcco?cﬁn dihPgvifch comliounds are

3-f| Uor 0-4- [ 4- (4- met hanesul f onyl - bi pheny] - 2-

feaabivice APy O miethan Gl oyl phepy k- 4-(A-trifaoforethyl-
phehd)- P?e%l%fl]’@kﬁﬁﬂ@ﬁé” f onyl - bi phenyl - 2- car bonyl ) -p

gera benzoni'trile. 6. Conpounds of
rrmth@nqsulioxafd:édrteirqhgdt%pﬁam‘lml};—phwvéﬂ -#-triflyosomgidhyl-phenyl)-

g’%o% flrr%@l{uﬁ%h% . WhCorrﬁounds of df or nmul all{ 1
alm i ch conpounds are -{4-
(L4 b 3y o ditosd-Eopiren-d- e oy hancanlfayibp rol spiperazin-1-y1}-3-

t hanone, 1-{4- [4-(2-cycl ohex-
gk Pﬁé%rrgpﬁg%ég}seu fonyl benzggl{) pl[ pel(ra2| % I -yl]

= I
43{(.34? ?/ 216 dihydemgHrpaeidridhe-mghanesulfonyl-benzoyl]-piperazin- l-yl} 3-

( 5- et hanesul f onyl - phenyl ) - [ 4- (4- et hyl -
ﬁ&%%’%‘f“‘%m‘k pi perazin-1-yl] WO 2005/ 023261

PCT/ EP2004/ 009699 -91 net hanone, {é - . en.
[ 4-Y02Cegppoypdnet prréﬂlyll Icperdmgte slaim dnyhetsinB oiy p p-gsi6ymembered
R Baryl gryhp comainldd; R 6 thlce hefeRAROMS, selected from the group

consisting of oxygen, sulphur or nitrogen, unsubstituted or substituted by (C;-Cg)-alkyl.

11. Compounds of formula I-1 according to claim 10, which compounds are
(5-methanesulfonyl-2-thiophen-2-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-
1-yl]-methanone,
(5-methanesulfonyl-2-thiophen-3-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-
1-yl]-methanone,
[5-methanesulfonyl-2-(5-methyl-thiophen-2-yl)-phenyl]-[4- (4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone,

(5-methanesulfonyl-2-pyridin-4-yl-phenyl)-[4-(4-triftuoromethyl-phenyl)-piperazin-1-



10

15

20

25

30

1-{4-
[4-(2-cycl ohept -1 -enyl -5-net hanesul f onyl - benzoyl ) - pi pe

woagismieyl | -3-fluoro- 5 phenyl}-ethanone, PCT/EP2004/009699

(2-cycl ohept- | -enyl-5-nethangsul fonyl -phenyl) -
[4-(4-trifluoronethyl-phenyl)- "piperazin-1-yl]
yﬂahggaggﬁ, (2-Cycl ohex- |
Q¥I-5 nmet Enesulfonyl phenyl)- [4-
ﬁ fiuerqrartofuetepethhahenyl)- pmepazm—ézyflh(S methangsulfonyl-2-thiophen-
cycloﬂéfy%gfnﬁg{hanesulfonyl phen [4-(4-trifluor
gn{ér[ﬁy (5-pEdAyesplipnylerthiophen-3-yit-h emeﬂ{r@mn@uaﬂ -yl]-phenyl}-
edmaygd opent yl - 5- net hanesul f onyl - phenyl ) -
[4-(4- trifluoronethyl phenyl ) - pi perazin-1- yl]
-nethanone . npounds of fornmula |I-1 according to
cl ai m 312 @ﬁé}?@ﬂﬁdwf fpgnplad draseqrdingtolelaim 31 wherein R*is halogen,

@em@}iﬂﬁﬁ @,-CHTMELR, WwhireBF £ B DS 4t0mGhay) B8 Rpltli N,

55 6% i Sl pr G Ca- b (e Caalsshaubsityted raalogen or -
2%8; (4-trifluoromethyl- phenyl) -piperazin- | -yl]
an one,

[5-nethanesu|fon (tetrahydro-pyran- 4- X phenyl] -

[ 4- (4- 1P @%B%?%ﬂﬁﬁqm%@h} |ayc0rémgé¢ glaim 1 |wh1§h sfompound is
t aRene - Rdrd-phén)dpi Erazme-l -C -

2“['(4 3@ o gt?ﬁy e ZEI- pyr)g% _p ; arbonyl]-4-nitro-benzoic acid methyl

es{ehret hanesul f onyl - benzoyl] -plpera2|n- l-yl} -3-

fluoro-phenyl)-et hanone or 4-{4-

[2-(3, 64. dzdwmﬁrdzamylﬁﬁ&-ﬂz ¥echrding®s Hanepul fonyl - benzo

yl'] -piperazin-|-yl}-3- fluoro- benzonitrile. 10.

Conpounds of formula I-1 according to claim3, wherein

R2 is a5 or-6-nenbered 25 het§ R roup

cont ai ni ng one, two or threg , sel ected

fromthe group consisting

nitrogen, unsubstitute . st uFetRrby
(d -CB)-al kyl . 11.(Kbn€é§;dSQof forn-la | -1 according
to claim210, which conpounds are 1-2

(5- et hanesul f onyl - 2-t hi ophen- 2-yl - phenyl ) -

Whckeds trifluoronet hyl - phenyl) - pi perazin- 1-yl]

- met hanone, 30

(5 met hanesul f onyl - 2- t hi ophen- 3-yl - phenyl ) -

R s‘&gﬁ%)éj H’:FJSW&NY Clpbsn&ﬂ(})l (@11@55 %H&ypsub%ﬁ’éﬁltéd by halogen,

5- né@hé:soe@lkWo(@u-C@ -leysubstituted by prlogers NR'RSHENRT pr SOR™;
54 SQﬂltjbjguoronethyl phenyl )- piperazin- |-yl]

t hanone, ~’( 5- met hanesul f onyl - 2- pyri di n- 4-yl - phenyl ) -
[4 (4 trifluoronethyl-phenyl) -piperazin- | WO

00 3484, PCT/ EP2004/ 009699 -92 yl] -methanone, [4-
?’ ?hga(égiitrifluoronethyl-phenyl) -pi perazin- | -yl]
- (5- nethanesulfonyl 2-t hi ophen-

r
?%y sHY M k% r@%'ﬁp{?p 'O@;hé ﬁk y&‘k«r}fe[r%g ﬁz}lggfcsge% Iatr%nr may be be replaced
1-yby Cl\blﬁ.‘é@))ﬂﬂ or 5Ce£3|51)aﬁl§ﬂeor is (Cz-CG) -alkynyl, (C;-Cs)-alkyl substituted by
halogen, -(CH,)n-(Cs-C7)-cycloalkyl, -(CH,),-heterocycloalkyl, -C(O) -R®,

aryl or 5 or-6-membered heteroaryl containing one, two or three heteroatoms,

selected from the group consisting of oxygen, sulphur or nitrogen wherein aryl,
cycloalkyl, heterocycloalkyl and heteroaryl are unsubstituted or substituted by one or
more substituents selected from the group consisting of hydroxy, halogen, (C;-Cg)-
alkyl, (C;-Cg)-alkyl substituted by halogen or (C;-Cs)-alkoxy;



12. Conpounds of formula I-1 according to claim 3,
wherein R2 is hal ogen, (d-0C6)-alkyl,

wOQCRes@E326al kenyl , wherein a hydrogen at om naybe®CT/EP2004/009699
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replaced by CN, C(O-R9 or (CQg3C6)-alkyl, or is
(C2-C6) -al kynyl, (d-0C6)-al kyl substituted by hal ogen
B3, R* S(dRE ROe h ogeh; Conpounds of formula I-1
according to claim 12, which conmpound i s
2-[4-(4-acetyl -2-fl uoro-phenyl)-pi perazi ne-1-carbonyl ]
-BF- s NORoRsogRPc acid methyl ester. 14. Conpounds of
formula 1-2 accor di ng toclaiml, 1-2 15 wherein Ris
hydr oxy, hal ogen, CN, (O -C6)-al kyl, (d-C6)-alkyl
SRS uh @RI} FRGE Bach & g%éﬁ)ﬁf
(C1l-Co) - aﬁ?gxye%%bstltucte raﬁﬁﬁy ; NRlilgé) a]&'C))RQ
or S2R10; o0ois 0, 1, 2 or 3 20 R is hydrogen;
'I?h@@lg@yl TRy, ((E2-CRhnd ph?&z\,herelna
hydr ogen Qtaolsny@n(a bé”)riépldél((:yed(@%&?m, L"lﬂcﬁogq ’or
(Ad-C6)-alkyl, or is (C2-C6)-al kynyl, (Cl-C6)-alkyl
Sivb%& ¢ UESIBY, (CTT N QR or NR'R;

{ n- %3 %%’) %yc??logl kyl", Or(CHZ)n het er ocycl oal kyl ,
r(:((D) )r%ryl or 5 or-6- menber ed het er oar yl
CRRLH A AGuRESly atdBraBle dclif ., sel ected
fro tahe g}loup gé@g}astei ng a?ﬁ%%{%&%ﬁfeé@&?phur or
nitrogen wherein aryl, cycloal kyl, heterocycl oal kyl
angsheb & Bgﬁc‘/s of B4 & %%édrhfggﬁé cfm E&' We‘r&H e Q’yl R&bstituted
or nore stituents selecte romt
coissbsiititied by onp grmerssubbiiiueris seleqted ram) e gr@ualcrowlstmg of hydroxy,

(@ g%i(’()al(t 'au&v@%t CLHUIRA P REle8 85 BalBEen or (C-Co)-alkoxy and the

tathercy ﬁltuemzsanegs fieseribed ig@limd;, - 93 PCT/ EP2004/ 009699
5 RR and R8 i ndependently from each other are hydrogen

or ( rﬁg Ids of 3Py I(ﬁccf;@l @io’%ﬂlm 15 Wh1ch compounds are
-cycloal k 15 0X R10

(@ Cesploss wnﬂwr@meéaf} PWélno%rlYléyHleZINFkﬁk(Z fipra-d-s
Q-geﬂxaﬁ)ésuﬁo f%gp}{éﬂglr ?elﬂgtlhgggdeyoraccept able acid

dition s Conmpounds of formula 1-2

a[éc(érq!nlwg i—mfbtoamnﬁtbzd -DYi&REr Y)-Riperagingd yil]-(4-methanesulfonyl-
HQM Qte}}y)t  edihaQbpSubstituted by one or nore
t

stltu s selected fromthe group consi sting of
hydrox¥ 15 hal ogen, (d - | kyl, (O -GC6)-al kyl,
subst LY UEemperndsaf Egerlak-2 ewor@eg 1%1?(163(%/4 Ahgreip®”isa 5 or-6-

%E‘x%ex%& lﬁ%@ef&a&'ﬁ %%éuﬂo%tﬁ& g%ﬁ@ rB&A thrde Eét@fdi‘téms, %ﬁected from the

Conpounds  of 1-2 according to claim15, which
cHAPD coTsstiag @f oxygen, sulphur or nitrogen.

18. Compounds of formula I-2 according to claim 17, which compound is
[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl] - (5-methanesulfonyl-2-
thiophen-3-yl-phenyl)-methanone.

19. Processes for preparation of compounds of formula I and their

pharmaceutically acceptable salts, which process comprises

a) reacting a compound of formula



[ 4-
(3-chloro-5-trifluoronethyl-pyridin-2-yl)-piperazin-1-

w@R2905/02§281 - f | uor o- 4- PCT/EP2004/009699
met hanesul f onyl - bi phenyl - 2-yl') - ggt hanone or 20
[4-(3-chloro-5-trifluoronethyl-pyridin-2-yl)-piperazin
- Withla]condpbuiBlopgrgsw f onyl - bi phenyl -2-yl) -nethanone.
17. Compounds of fornula 1-2 according to claim 14,
wherein R2 is a 5 or-6- nenbered heteroaryl group
containing one, two or thre® h&f eroatoms, selected
fromthe group consisti ng ‘ xygen, sul phur or
nitrogen. 25 18. Conpound$ of mula 1-2 according to
claim 17, which conpound igé~ 4 {g3-chl oro-
5-trifluoronethyl-pyridin-2-yl gs-pi perazin-1-yl] -
(5- met hanesul fonyl - 2- t hi ophen-3-yl -IEhenyI ) - met hanone.
19. Processes for preparation of conpounds of fornula
It@mcbrhlb@iﬂdofgb@ﬁmceuti cally acceptable salts, which
process conprises 30 a) reacting a conmpound of formula
Ar WD 2005/ 023261 PCT/ EP2004/009699_ -94 with a
conpound of forrmula to a conpoOnd Bf formula | 5
wherein Z is hydroxy or halogefi, and tRé€ other
substituents are as definéd Nn c myl, or b) reacting
a conpound of fornmula r pth a . canpg nd of fornula
R2B(OH) 2 or R2B(OR)2 in"t e pResSenté oR'a pal | adi um
catalyst 10 to a conpourt of fornmPa r | wherein X is
hal ogen and the other substituents are ad defined in
claiml1, or c) reacting a conpound of fornmula WO

5 2Qfereli? 3 28y drSh JERA1R 4, ORRBBI ot sébstitidtvrt As dEHERRBUBClaim 1, or
or R2SnMe3 'in the presence of a palladiumcatalyst to

a co ng)or%ggtinogf a cofnglgorﬁlillld%f rforlrnula

with a compound of formula
R®B(OH), or R?B(OR), in the presence of a palladium catalyst

10  to a compound of formula

wherein X is halogen and the other substituents are as defined in claim 1, or

c) reacting a compound of formula



5 wherein X is halogen and the other substituents are
as defined in claiml1, or d) reacting a conpound of
woaoomkaeil b with a compound of fornula 10 in tRET/EP2004/009699
presence of a palladiumcataly §_and base to a
compound of formula Ic, WO 2005/ 023261
PCT/ EP2004/ 009699 - 96 wherei noX ig hal ogen and the

other substituents are as deffnedjin ciaim1, or e)

hydr ogenati ng a conpoun e O r R wherein R
Is (C2-C6)-al kenyl or (C2-
of forrula 0 R R T 1

f)

5 to a compound
~€6) - al kyl or
(C2- C6) - al kenyl reacfd ng a conpgund of formula If
to with trinmethylsul foxdbniumiodi'de in mwhe presence of
a base to a compound of fornmula Ig g) reacting a

Q of Jerymul a 2005/ 0232 PCT/ EP2004/ 009699
TSP R R B BB Of o PAHRETT el td coRgound of
foresdnce of copper to a conpound of fornmular 5
wherein X is halogen and the other substituents are as
described in claiml1, if desired, gonverting the
conpounds obt ai ned i nto pharnfceulical |y acceptabl e
acid addition salts. 20. copipourd aglording to claim
1, whenever prepared by {a pNoce i i
19 or by an equi val erAt/ th %6

r

R’ R®

5 wherein X is halogen and the other substituents are as defined in claim 1, or

d) reacting a compound of formula

1 5
R R b
with a compound of formula
=S8j—
10 in the presence of a palladium catalyst and base
to a compound of formula
o |



10 21. A nedi canment containing one or nore conpounds
as clainmed in claim1 or containing

wa-20@/ekdéor o- 5- ni t r obenzoyl ) PCT/EP2004/009699

10

- 4- (4- et hoxyphenyl ) - pi per azi nege _

1- (2-chl oro-5-nitrobenzoyl) - 4-
(%@ﬂairpmmaﬁ%xhh-@meatﬁ&iﬂ i d in clai
1-(2-fluoro- -ni?robenzofl?qﬁ?ari?Fﬁaoﬁeﬁe-nldannl’or
(1- oxqhutyl ) phenyl] -piperazine, 15

1- ( 2- 531}{ Fosemating & OHuera of fornpuga
fluoro-4-(1-oxopropyl)phenyl]-pi perazine, 1-

(2-chl oro-5-nitrobenzoyl)-4- (3, 34i met hyl phenyl)

- pi perazine, 1- (2-chloro-5-ni ro-enz$¥l)-4-
(3-ch|oropheny|)-piperaﬁAﬂa

(2-chl oro-5-nitrobenzoyl -4F%2-‘ phenyl)
- pi perazine, 1- (4-a =& )
(2-fluoro-5-nitrob enzoyh) -piper
1- (2-chl oro-5-ni trobenzoyl)-4-(4-f
I ne,

-{2- e- o i I )\ 27 met hoxyphenyl ) - pi per a
iWﬁé?ﬁ%ng(ggQ%E?%g§?§P6§Z¢pd%%%W'-nethylphenyl) - 4-
(2-fluoro-5-nitrob enzoyl) -piperazine and
ploar spamumd od fdrynwda cept abl e exci pi ents. WD 2005/ 023261
PCT/ EP2004/ 009699 -98 22. A nedi canent according to
claim?2l for the treatnment of All ngsses based on the
gl yci ne uptake inhibitor. 23. di camgent accor di ng
to claim 22, wherein the gsgesNaL e psychoses,
pai n, disfunction in nenory; and I ni ng,
schi zophr eni a, denentAraqui S aglses in 5 which
cognitive processes are_i/npaired, ch as attention
deficit disorders or Al Fheiner's 'ﬁiseaqg. 24. The use
of a conpound as clained in claim1l and of

1-(2-chl.oro-5-nitrobenzoyl)

R R El xS

(2-chl oro-5-nitrobenzoyl) - 4-

(4- chf) e¢epheDYdhpPhbsfsihela 10

1- (2-fluoro-5-nitrobenzoyl) - 4-

[ 2-fl uoro-4-(1-oxobutyl)phenyl] -piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-42-

20
uor oddenyl ) - pi per az

fl uoro-4-(1-oxopropyl)phenyl]-|pi pefazipe, 1-
(2-chloro- 5-nitrobenzoyly- ~34g| hyl phenyl)
- pi perazine, 1-(2-chlorQ-5-pitr oyl ) - 4-
(3-chl orophenyl ) - pi peg -5 Rt 0-5-ni trob
enzoyl) -4- (2-ethoxyphepyl) -pipetazine, 15

1- (4-acetyl - 2-fl uorophenyl) If
-4-(2-fluoro-5-nitrobenzoyl) -piperazine, 1
( \S(i?t? %rg%g%l%ﬁﬁ%c%n&%}q gcg rlgéz( 1:1% t(}elfe %resence of a base
1- (2-chl oro-5-ni trobenzoyl) - 4-(2- met hoxyphenyl ) - pi pera
ztoreegongpaind-of fekmadet yl - 2- f | uor o- 5- net hyl phenyl ) - 4-
(2-fluoro-5 -nitrob enzoyl) -piperazine for the
manuf act ure of medi canents for the treatnent of
psychoses, pain, 20 neurodegenrera 1&- di sfunction in
menory and | earni ng, schi zophrjgni a, degentia and

| : esses are
di sorders or

ot her di seases in which rogn,
i mpai red, such as attentj on
Al zhei mer' s di sease. Ar/N R

R’ R®

g) reacting a compound of formula



25. The invention as herein before described.

WO 2005/023261 PCT/EP2004/009699

Ib

with a compound of formula TMSCFs; in the presence of copper to a compound of
formula ‘

Th
5 wherein X is halogen and the other substituents are as described in claim 1,

if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

20. A compound according to claim 1, whenever prepared by a process as claimed

in claim 19 or by an equivalent method.

10 21. A medicament containing one or more compounds as claimed in claim 1 or
containing
1-(2-chloro-5-nitrobenzoyl)-4-(4-methoxyphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2-fluoro-4-(1-oxobutyl)phenyl]-piperazine,

15  1-(2-fluoro-5-nitrobenzoyl)-4-[2- fluoro-4-(1-oxopropyl)phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(3-chlorophenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-ethoxyphenyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,

20 1-(2-chloro-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-methoxyphenyl)-piperazine, and
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine

and pharmaceutically acceptable excipients.



WO 2005/023261 PCT/EP2004/009699
-98 -

22. A medicament according to claim 21 for the treatment of illnesses based on the

glycine uptake inhibitor.

23. A medicament according to claim 22, wherein the illnesses are psychoses, pain,
disfunction in memory and learning, schizophrenia, dementia and other diseases in
5 which cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s

disease.

24. The use of a compound as claimed in claim 1 and of
1-(2-chloro-5-nitrobenzoyl)-4-(4-methoxyphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,

10 1-(2-fluoro-5-nitrobenzoyl)-4-[2-fluoro-4-(1-oxobutyl)phenyl]-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2- fluoro-4-(1-oxopropyl)phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(3-chlorophenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-ethoxyphenyl)-piperazine,

15  1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-methoxyphenyl)-piperazine, and
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine
for the manufacture of medicaments for the treatment of psychoses, pain,

20 neurodegenerative disfunction in memory and learning, schizophrenia, dementia and
other diseases in which cognitive processes are impaired, such as attention deficit

disorders or Alzheimer’s disease.

25. The invention as herein before described.

% %%



