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WO 2005/023261 PCTIEP2004/009699 1 1-EENZOYL-PIPERAZINE
DERIVATIVES AS GLYCINE UPTAKE INHIBITORS FOR THE

R NT OF PSYCHOSES The present invention relat
EEor(r!T?A?(;Orlzjl\or(: S of formula OR'R CNArNR6 R4 R5R | thff%tl%’g
substituted aryl or unsubstituted or substituted 6-membered heteroaryl,
containing one, two or three nitrogen atoms, and wherein the aryl and the
heteroaryl 10 groups maybe substituted by one or more substituents
selected from the roup consis of ro o N,
(C ¢ -aIIcyI f& alkyl s&?s%tuégg% %ﬁ%eﬁ?(%f % 2 %@(%/%S
(Ci-C6)-alkoxy substituted by hategen;iNR'RS, GOR&Eer SO2R10; 15 R’
is hydrogen or (C1-C6)-alkyl; R2 is halogen, (Ci-C6)-allcyl,
(C2-C6)-allcenyl, wherein a hydrogen atom maybe replaced by CN,
C(0)-R9 or (CI-C6)-alkyl, or is (C2-C6)-alkynyl, (C1-C6)-alkyl substituted
by halogen, -(CH2)n (C3-Cr)-cycloalkyl, -(CH2), heterocycloalkyl,
-C(0)-R9, 20 -(CH2)"-aryl or -(CH2)"-5 or-6-membered heteroaryl
thntainiag onertivo otlthrer heteroatdms fsetecked from the group
consisting of oxygen, sulphur or nitrogen wherein aryl, cycloallcyl,
heterocycloalkyl andheteroaryl are unsubstituted or substituted by one or
more substituents selected from the gro onS|st|ng of hydroxy,

halogen, (C,-CS)-alkyl, (C1-C6)- ﬁ o’ by halogen or (C2-C6)-
/

2(!04f009699

25 alkoxy; WO 2005/02326'1 PQ T 09699 -2 R3, R4 and R6
independently from each othen’aq h)Rfroxy halogen,
(Ci-C6)-alkyl or (CI-C6)-alkoxy; ™ R® I

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
consisting of hydroxy, halogen, CN, (C;-Cs)-alkyl, (C;-Cs)-alkyl substituted by
halogen, (C;-Ce)-alkoxy, (C,-Cg)-alkoxy substituted by halogen, NR'R®, C(O)R” or
SO.R™;

R is hydrogen or (C;-Ce)-alkyl;

R* is halogen, (Ci-Cg)-alkyl, (Co-Cs)-alkenyl, wherein a hydrogen atom may be replaced
by CN, CO)-R? o1 (C1-Cs)-alkyl, or is (Cp-Ce)-alkynyl, (Cy-Ce)-alkyl substituted by
halogen, -(CHa),-(Cs-Cy)-cycloalkyl, -{CHy)a-heterocycloalkyl, -C{O)-RY,
~(CHa)y-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 arvl, 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 (Ci-Cg)-
atkoxy;



W é\%?)ﬁ%g é%gﬂcloalkyl, (CI-C6)-alkoxy or NR7R8; 10 R10 is (Ci-C6)r-aI
-Cy
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R-is NO2, CN, C(O)R9, SO2R10 or NRiiRiz. 5 R7 and R8 independently
from each other are hydrogen or (Ci-C6)-alkyl; R9 is (Ci-C6)-alkyl,

kyl, (C
-cycloalkyl or NR7R8; Rii and R12 independently from eath &ﬁg@éfr{@%gg
hydrogen, or form together with the N- atgim to which they are attached a

Spmembered heteroaryl group; 15 nis 0, | or 2; ndmto harmaceutjcally
acég\ptagﬁfe%acll 8?88‘&%%%% a#sB %ﬁ(eﬁgbﬁt tf?’ff'ﬁ%(-,y f8v‘f§0ptiﬁﬁfﬁxﬂ halogen,
1-(2-chidrel stk sbéhzdy)-di@smethoxyphenyl)-piperazine, 20
1-(2-chloro-5-nitrobenzoyl)-4-(4-chorophenyl)-piperazine,

-62-fluaro-5-nitrabenzoyl)-4-[2-fluoro-4-(1-oxobutyl)phenyl]-piperazine,
1&2-&3@%&5@2&@@%@0%&%@ ﬁ\&%%é{-j(i(l-oxopropyl)phenyl] -piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine,

(2- -4-(3-chorophenyl)-piperazine, .
F et B S T GRS s -l

i-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,

1R{2-shiorasgrnitrobenzay)-d-H-fiprophenylypingrazing/ r?;
1-(2-chloro-5-nitrobenzoyl)-4-(2-methoxyphenyl)-piperazine, and
1-(§-acetyl-2-f|uoro-5-methy|phenyl)-4-(2-f|uoro-5-nitrobenzoyl)-piperazine
N aie Eclinediytiéselexaydedipdmpdiiitts are commercially available
products. The present invention relates to compounds of general formula

I pharmaceutical composition containing them and their use in the
J%Pg 1S %%@%ié@% ARLFARLPEE AR FE R Rfefermt Frgsther with the N-
surprisingly béshfound hatite:35 sompdses efrgeneypkfarpula | are
good inhibitors of the glycine transporter 1 (G1yT- 1), and that they have a
good selectivity to glycine transporter 2 (GlyT-2) inhibitors. WO
200503328 PCT/EP2004/009699 -3 Schizophrenia is a progressive and
devastating neurological disease characterized by episodic positive

SYRREomS Such a8 deusions, alugnations: dovght dgorders and
with the proviso that
1-(2~chloro-5-nitrobenzoyl)-4-(4-methoxyphenyl)-piperazine,
1-{2-chloro-53-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,
1-(2-fluoro-5-nitrobenzoyl) -4- [ 2-fluoro-4-(1-oxobutyl)phenyl] - piperazine,
1-(2-fluore-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,
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

are excluded.

These excluded compounds are commercially available products.

The present invention relates to compounds of general formula ], to
pharmaceutical composition containing them and their use in the treatment of
neurological and neuropsychiatric disorders. It has surprisingly been found that the
compounds of general formula [ are good inhibitors of the glycine transporter | (GlyT-

1), and that they have a good selectivity to glycine transporter 2 {GlyT-2) inhibitors.
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psychosis and persistent negative symptoms such as flattened affect,

impaired attention and social withdrawal, and cognitive impairments

(Lewis DA and Lieberman JA, Neuron, 5, 28:325-33, 2000). For decades
WeSEAERHASS focused on the "dopaminergic hyperactivity" hypothédigo+009699
which has led to therapeutic interventions mvolving blockade of the

dopaminergic system (Vandenberg RJ and Aubrey KR., Exp. Opin. Ther.
TargetScsEphER538 PZ‘QEI&SSWQI@MQVASW@QW@&} éisahseEkpracterized by
O@B@d&ﬁﬁ%lﬁﬂ@@ﬁ?t&%&&ﬁag§el%9igg} KM%HHQ{ W%%%'% disorders and

ess negative and cognitive 10 symptoms which are

ach poorly ad
5680 FeIUBIS SRR LRI SHE AL TR & Py IRy 2ention
174¢suppll @8)dddvbl 21899 it ice mplementary ImetidDef sehizephtemd A, Neuron,

Wa?&%%“’??%d@)t@% &4&@%&%@%&%&%@&&% &J&O@A%?“g %%t QBeractivity”

caused by the blockade of the glutamate system y com

pHERRYEHHi R ER 5@1&é}é{éﬁeaaéﬁ%eméﬁmméywveﬁa&@%ﬁq@ the
c@meﬁﬁh\eecﬁm&égﬁqm@awmtggqmgtﬁmﬁe@mgh'bcpw 0ealtM¥er. Targets, 5(4):
T ce, otomil ction | ate osjtiv
@:\ UE)ICEaL 26 7 B eﬁi‘ %“-1‘ déoas% r?)c |on9%h iﬁgfxgldﬁ(z )

ega ve SyMptonis as w cog us ¢

sze?ﬁbﬁﬁ@%&ﬁmﬂhm;nm&pgmbmm@h@@@m@ﬂhegmoﬂsmndtrygﬂﬁve

668:0 Sl 99000 EHIHRCTRAr e AIANSHSIHEITNES SARFERIRG (SRR TierRls
of the NMDARI subunit o(lj%) g/: behavioral abnormalities similar to those

28 BB ed A PREFmMAE I5PHduced models of schizophrenia,
suppon&mgrap‘rmdﬂtm\tﬂmdhl reddeed MDA wesepteoactiitivirestittsl 150 based

ﬁ%‘&? B@Jg NarksReRavIr (MO AR 16 @l Hiet. 38 4 (: eifarhdn] fg stem by

tamate neurotransmission, mﬁgartlcu ar NMDA receptorﬁctl\%
t

acemrr@étm shraptid flasteiny ) earirg ahagenidastes)
m@%&@p@ar@t@o@@m asta-esangd ﬁ%&@ﬁﬂﬁ@%ﬁlﬁt@e}b e?CP—

O SR o R U LY.

ovegaxpreéssﬁglﬂ&@m mmNmmlngthpehM@em myireaystigavitt DC etal,

Plagtic f;u‘ge%@é 2piitydholeaning Aot MeMUYKT ang=1R8t &g reduced
Natur 01 63-69, 1999). 30 Thus, if a gluta ate def|C| IS Ir? iate nfLﬁfe

P16 %%EH%HHP&*&B S REARGRG 1&%%
pamebl}aﬂ inephiviAdlegepttr iactivad anydebudd shhingﬂmm&d sepprotiuge model in

botﬁl ahntl g(sé/ % deEQ II“X&]S ?&%91‘5@ EEH@M&’RQ @éﬂgvmr {Mohn AR

.glycme IS known to have easttw |mportant ctions inthe CNS. |
actsladah ﬁﬁal‘éﬁﬁ)?-y@rﬁ%)amd binding to strychnlne sensitive glycme

Glutarnate neurotransmission, in particular NMDA receptor activity, plays a

ar e HOR-'

critical role in synaptic plasticity, learning and memory, such as the NMDA receptors
appears to serve as a graded switch for gating the threshold of synaptic plasticity and
memory formation (Wiley, NY; Bliss TV and Collingridge GL, Nature, 361: 31-39, 1993).
Transgenic mice overexpressing the NMDA NR2B subunit exhibit enhanced synaptic
plasticity and superior ability in learning and memory (Tang J? et al., Natur, 401- 6365,
1999). |

Thus, if a glutamate deficit is implicate in the pathophysiclogy of schizophrenia,
enhancing glutamate transmission, in particular via NMDA receptor activation, would be

predicted to produce both anti-psychotic and cognitive enhancing effects.

The amino acid glycine is known to have at least two important functions in the
CNBS. It acts as an inhibitory amino acid, binding to strychnine sensitive 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



35 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 WO 2005/023261

WE3EE2004/009699 -4 released in an activity-dependent niAnfEP #8096
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~ %g?é;%a%?ﬂ%ml&%%h%%@énsﬁ

synaptic terminals, glycine is apparently gresent at a more constant level
and seems to modulate/control the receptor for its response to glutamate.
©feset tharsshiTetanse Way s wcorfiorsymaptis tonteabsatiprs obBpparently

neweatransmiietén ipnfluaneadRelrren HakeIatde SYNARSeS cpior for its
rl}i“lseuorr(g‘;[ra%nscrrirgi%er [ransporters by removing neurotransmitters from the
extracellar sp%léle,‘can control their extracellular lifetime and thereby
modLﬂht@Qf\élmagm'nf&etbfd#vessynapﬁtrcﬂr@nmpiﬁsmgﬁamemm RR et
AT 5eRES I RPRND i i 23 @Ei%z'%?§ce%9%ﬁ§%X§é@§ SRR R e

which form part of the sodium and chloride fam neurotransmitter
BRRSEEET T DIy SR HPEHAHEFS B TR & 08rrs i ol plst sypaptia control
thicinargielbdtiohfand mdirtensncecdulew txdraselad alyeinaynaptc
gongEnial %ag,ﬁ&v&&%!i?ecefag'm%s I RIERY R UL RGNS SO,

urrounding fine glial processes. Ltific gly€ine transpoiter

- geneSHgdes BepiperrredaEdy omapartel (e 8y divm anvhoaiarfamaing

ﬂ&hh@wﬁm&@&@a&wﬁr@?ﬁ%ﬁm M&f@%t%ﬁqﬂ%@&%&mﬂ&%p&é-mapﬁc
t?omolgjgé/.aG{I%T-l %:esents our %olforms_, aris fggn alternative splicing

S At EIVE DO BT RS, 1Y Fé%ﬁ%fir%g.a KPRG S GriFRisarion by re-
mwméghmieebagnmmmmodnatmmg@w1arandud§1_y{;,Tﬁkh$g rlcesses.
also W&@Eﬁmmﬁc%%ﬁ?gw%} éﬁ%?ﬂ%be@?’@lgky&_ &%ﬁ-@’ﬂ%gﬁ-z) from

and 2%?_have beén identified in rodent brains. G yT-1is known_to be

AR P OREIaN TR BBITHErA T HeashRkeds &Iy 702 gpaeificdo thuence
KoNBIG. GlyT-1 basapredemistantly gliahdistibuienmnedsfosng Het alternative
only in areas_corresponding tQ strychnine sensitive.glycine receptors but
s L T D R e R R
medriuiation GEINMbaredeston funclioh 2(tepezesateseracBastal oilnoterogeneity.
Me 'G%ﬁlob ’il%gééﬁst%@a I;Q@%&%)Eﬂ%ﬁb%@i@&?ﬁiﬁgb{ Qr@&@ﬁ?f{%@ﬁx’l\g I -1 is known
receptor activity is to elevate the glycine concentration in the loca
%E‘?E%ﬁﬁé%}%tﬁﬁ of %EﬁﬂBﬁmﬂ RW&B@%%F&%%H%H&%FPS? W-%‘e CNS.
Hansporer (Bdrgereon Reled distfrotohatid M@pﬁﬁotﬁm @5ireas
%ﬁ!{g&lyhnlél?égéf)[?%%/ssl!)qjt’aﬁ%@%ﬁs@%‘ﬂl&%&reas,

. Glycihe trans;i)orters Inh fs are suitable for the treatment o

03
ated to be involved in modulation of NMDA receptor function

Wetholope Aegngos
(Lopez-Corcuera B et al., Mol. Mem. Biol, 18: 13-20, 2001). Thus, one strategy to

enhance NMDA receptor activity is to elevate the glycine concentration in the local
microenvironment of synaptic NMDA receptors by inhibition of GlyT-1 transporter
(Bergereon R. et al., Proc. Natl. Acad. Sci. USA, 95: 15730-15734, 1998; Chen L. et al., J.
Neurophysiol., 89(2): 691-703, 2003).

Glycine transporters inhibitors are suitable for the treatment of neurological and
neurcpsychiatric disorders. The majority of diseases states implicated are psychoses,
schizophrenia {(Armer RE and Miller DJ, Exp. Opin. Ther, Patents, 11 (4): 563-572, 2001},

psychotic mood disorders such as severe major depressive disorder, mood disorders

- associated with psychotic disorders such as acute mania or depression, associated with

bipolar disorders and mood disorders, associated with schizophrenia, (Pralong ET et el,,
Prog. Neurobiol,, 67: 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 mamrnal,



neuropsychiatric disorders. The majority of diseases states implicated are
psychoses, 30 schizophrenia (Armer RE and Miller DJ, Exp. Opin. Ther.
Patents, 11 (4): 563-572, 2001), psychotic mood disorders such as
severe major depressive disorder, maod disorders associated with
_ )sychotic disorders such as acute mania or depression, associated with
inclugsoidiaigb et ghdefivoctisaiderdad peissdcieee B ivit d6Hizdphramiaipin. Ther.
Patedfralong EsB-etalaodvog. Neurobiol., 67: 173-202, 2002), autistic disorders
(C?.Llsson ML, J. Neural Tr @g 35 105; 525-535, 1998), cognitive
i e R ST S MR RS MRA G 20 Pefeedal OHBINATAR deebeents
that tigeipeniiasof theAltheimetetypejsmeindnyr diserdeis hzimagnitied, poeesses are
impaif@luding.ahuman. aHSHORARTIGLAiserders gud pain (Armer RE and
Milier DJ, Exp. Opin. Ther. Patents, 11 (4): 563-572, 2001). Thus,
|nét’e‘ﬁ%|ﬁ§té‘éﬁtfét'@ﬁr?)fsml\ﬂt)$&?é€m¥$d§/@ Y12 inhibition may lead to
agents that treat psychosis, schizophrenia, dementia and other diseases
in which cognitive processes are impaired, such as attention deficit
disorders or Alzheimer's disease. In thge flrafaspect there is provided
compounds of formula t3 Ft~ w r#aqrei Ar s syistituted aryl or
unsubstituted or substituted 6- ered roaryl, containing one, two
or three nitrogen atoms, ang-w Ixte~efyawtd the heteroaryl groups
maybe substituted by one or rfiore substitg@nts selgcted from the group
consisting of hydroxy, halogen, CN, (C-C6)-allryl, (C1-C6)-alkyl
wheregtibstituted by halogen, (C-C6)-alkoxy, (C-C6)-alkoxy substituted by
halogen, NR'R8, C(O)R9 or SO2R10; R' is hydrogen or (C-C6)-alkyl; R2
is halogen, (CrC6)-alkyl, (C-C6)-alkenyl, wherein a hydrogen atom may be
AT I3 ST RPDY O RE O RGSH CEOB) R f B RO FS JsByaiRyrgntaining one, two or
{tEE-G6)@irylosubstifutbe-by halagbmd (e 2yt e@@@gﬁ)uﬁyﬁ{@_ﬁik)éhbstituted by one
0&%@@&%@&?&%&9&@50&%@ 0%%;3 &%Hgt noa(gyk? SW\Z deen, CN (C -Ceyakkyl,

or-6-membered heteroaryl containing one, two orthre heteroaton
(gér&eté‘ti‘t ISHR St U 8RR SEnG SR bRyyeR; %mﬁamuﬁmtygérbwﬁ@@m
YeRyE “cgainalyl soet€rocycloalkyl and heteroaryl are unsubstituted or
substituted by one or more substituents selected from the group
R’ consisting of hydroxy, halogen, (C1-C6)-alkyl, (C-C6)-alkyl substituted by
RAISEEToF (Eires)? H%ﬂéxy; R3, R4 and R6 independently from each other
are hydrogen, hydroxy, halogen, (C-C6)-alicl or

R? is halogen, (Cy-Coalkyl, (Co-Cy)-alkenyl, wherein a hydrogen atom may be replaced by CN,
C(O)-R’0r(C1-Cy)-alkyl, or is (Cy-Ce)-alkynyl, (C-Cg)-alkyl substitated by halogen, -
(CH,)(C5-Cr)-cycloalkyl, -(CHy),-heterocycloalkyl, -C(O}R?, -(CHy)aryl or -(CH,),-5
or-6-membered heteroary! 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;-Cq)-alkyl, (C;-Ce)-alky] substituted by

halogen or (Cy~Cy)-alkoxy;

R’, R" and R® independently from each other are hydrogen, hydroxy, halogen, (C,-Cg)-alky! or
(C-Cq)-alkoxy;

R® is NO,, CN, C(OIR?, SO,R™ or NR''R;
R’ and R® independently from each other are hrydrogen or (C;-Cq)-alkyl;

RQ

is (C,-Cg)-alkyl, (C3-Cs)-cycloalkyl, (C;-Cy)-alkoxy or NR'R®:



(C1-C6)-alkoxy; R"is NO,, CN, C(O)R9, SO2R70 or NR"R'2; R" and Rs
independently from each other are hydrogen or (C1-C6)-alkyl; R9 is
(C,-C6)-alkyl, (C3-C6)-cycloalkyl, (C-C6)-alkoxy or NR7R8; -5a- R10 is
(C1-C6)-alkyl, (C3-C6)-cycloakyd or NR7R5 with the proviso that one of
R7 or R8is (CI-C6)-alkyl; R11 and R12 independently from each other
., are hydrogen, or form together witp ghe N- atom to which they are

R™ stfechetrlkd. femberdaaheterddfyRgrotishnngosa that onegpfdl” or
Rharmaecellically 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,

R'' an@Rfllindopsnritrthnzosyh{R-fare fodiageoxobiotyl)obethsl i raine,

ded @ THQrR LY QRERAONr 44 an Rt nkpxaprepyijphenyll-piperazine,
I-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimetlrylphenyl)-piperazine

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

n  {2lchldro-5-nitrobenzoyl)-4-(2-ethoxyphenyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,
1-(2-chlorg-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine,

and phesmacaasgih ﬁ?B%’é?m‘%%ﬁf)‘ffﬁéﬂiﬁ%ﬁ? RypHEHy Bl azine, and

provisdiacetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyridinyl)-piperazine,

1-(4-acetyl-2-fluorophenyl)-4-[2-(4-morphofinyl)-5-nitrobenzoyl]-piperazine
I—(2-ch§oro—5-n%ltrobenzoyl}P4—(4-glagthm[(yp%enyl}~peperazi¥e), yil-pip

1-(2-]:1—;[131'{4159{@&:1{&3@4ppr@mﬂmhﬁwﬂm;{iae(rézmrphofinyI)-5-nitrobenzoyI]-pip
R s A8 APt PR,y 1) sanitrobenz
1-{Q@Wm®m§ﬂh@]my]}»4-[} fluoro-4-(I-oxopropyljphenyl]-piperazine,
1-2lepAofusrardrbinaxapropyllahenmindry(Appetbyid-piperidinyl)-5-nitrobenzo
LQ%&’%EU%(E%P%}%%E% 3{/ Bﬂrgﬁlﬁﬁzﬁ{){g—iﬂ?{%ilf’(l-pyrrolidinyl)benzoyl]-piper
1-(2-ahlpie-5-nitrobenzoyl)-4-(2-ethoxyphenyl)-piperazine,

-4 aRdluemdrdroxaniopyhirhenyiivhbeniio-gild-piperidinyl)benzoyll-piper
B, L GaeneyOsg 2 narphl ) S-nivobenzoy
1-(21elitrméthisgrehenyiadEmitoplgspymatdinyiyoenioyi]-piperazine,
I-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine
I-(2-chloro-5-nitrobenzoyl)-4-(2-pyridiny[)-piperazine,
|-(4-acetyl-2-fluorophenyl}-4-[2-(4-morpholinyl}-5-nitrobenzoyl]-piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl}-4-[ 2-(4-morpholinyl}-5-nitrobenzoyli-piperazine, -
I-{2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyi-l-piperazinyl)-5-nitrobenzoyl]-piperazine,
i-[2-fluoro-4-(1-oxopropylphenyl]-4-[2-(4-methyl-I-piperidiny])-5-nitrobenzoyl]-piperazine,
1-{2-fluoro-4-(I-oxopropylyphenyl]-4-[ 5-nitro-2-(1-pyrrolidinyhbenzoyl}-piperazine,
I-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[ 5-nitro-2-(I-piperidinyl)benzoyl | -piperazine,
1-(4-methoxyphenyl}-4-[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine,
1-{(4-methoxyphenyl}-4-[5-nitro-2-(I-pyrrolidiny!)benzoyl]-piperazine,
1-(2-chloro-5-nitrobenzoy!)-4- 3 -(triftouromethyl)phenylj-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)-piperazine or
1-(2-chloro-5-nitrobenzoyl)-4-(2-fluoropheny!)-piperazine

are exciuded.



1-(2-chloro-5-nitrobenzoyl)-4-[3-(triflouromethy])phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)-piperazine or
1-(2-chloro-5-nitrobenzoyl)-4-(2-fluorgphenyl)-piperazine are excluded.
-5b- In a second aspect, there is prd\S/Fded compounds of the formula O R2
Ra ArNj(~ygs/Ralj~ Rswherein Aris substituted aryl or
unsubstitute%rsgaﬁ&ims%é‘zﬁﬁ%m@ffé%eﬁé?ém%ﬂwf oAb dne, two
or three nitrogen atoms, and wherefn thezaryl and the heteroaryl groups
are substituted by one or more subgtituents sejected from the group
consisting of hydroxy, haloggén, , ( kyl, (C1-C6)-alkyl substituted
by halogen, (Cl-CG)-aIkoxw'{C;Eg)- bstituted by halogen,
NR'R8, C(O)R9 or SO2R40; R' iszhf/idrog N orF%CI-CG)-aIkyI; R2is
halogen, (Cr-C6)-alkyl, (C2-C6)-alkenyl, {C2-C6)-atkynyl, (C1-C6)-alkyl
substituted by halogen, (C3-C3)-cycloalkyl, heterocycloalkyl, (C1-C6)-
aIkyIY'( ?—’&7)-cycloalkyl, (C1-C6)-alkyl-heterocycloalkyl, -C(O)-R9, aryl or
5 or-6-membered heteroaryl containing one, two or three heteroatoms,

selecied fom R S5AHR CORGIRHAR A0 XYESRSH RRRESLAlRaeRWherein

aryl, cycloalkyl, heterocycloalkyl and heteroaryl are unsubstituted or

substit ARHEBJ SR P S ethtiR A EWRTRE TV HBRRNE Yrdapd the
consistingeafnyidroxys halegretiu(t sohatoh (€ intib)atiykaubstitutad by

halogen, or (C1-C6)-alkoxy: R3, R and R6 independently from.each other
are hydqr% £Pm,}f1§/dlrzoi%y,ghogl%“gd2%,y’§ﬁﬁ tC1- )-ai%,a%c@%ﬁ’o%}v P
orNR7RelRtisNO balopn((OIRS: IS@2 Kl tlo-NRMR FabsRutAdRS
indepengdgritly e eaeh)rtheksarg hydrogen or (C1-C6)-alkyl;

R' is hydrogen or (C,-Cg)-alkyl;

R® is halogen, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (Co-Cgi-altkynyl, (C;-Cgr-alkyl
substituted by halegen, (C;-Cs)-cvcloalkyl, heterocycloalkyl, (Ci-Cy)-
alkyl<(Cs-C)-cycloalkyl, (C-Cg)-alkyl-heterocycloalkyl, -C(O)»R’, aryl
or 5 or-6-membered heteroary! containing one, two or three heteroatoms,
selected from the group consisting of oxygen, sulphur or nitrogen
wherein aryl, cycloalkyl, heterocycloalkyl and heteroary! are unsubstituted
or substituted by one or more substituents selected from the group
consisting of hvdroxy, halogen, (C;-Cg)-alky], (C1-Ce)-alkyl substituted
by halogen or (C-Cy)-alkoxy;

R’ R'and R® independently from each other are hydrogen, hydroxy, halogen,

CN, (C;-Ce)-alkyl, (C;-Cg)-alkoxy or NR'R®;
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, (C5-Co)-cycloalkyl, (C-Cg)-alkoxy or NR'R;

R is (C;-Ce)-alkyl, (C5-Cgr-cycloalkyl or NR'R® with the proviso that one of
R’ or R% is (C1-Cg)-alkyl;



R9 is hydroxy, (C1-C6)-alkyl, (C3-C6)-cycloalkyl, (C 1-C6)-allcoxy or
NR'R8; R1 is (C1-C6)-alkyl, (C3-C6)-cycloalkyl or NR'R8 with the proviso
that one of R'or R8 is (Cr-C6)-alkyl; -5¢c- R'1 and R12 independently from
each other are hydrogen, C(O)-(C,-é%’)-alkyl, S02-(C,-C6)-alkyl, or form
together with the N-atom a 5-membered heteroaryl a oup, optionally

subgiituigd RY mﬁ%&n&g SRl aC Ry sustiidied) byhalogen
or (C3- CGQ E(W(csﬁ) fPha\rma]ceutuially acceptab e'acid addition
salts th e§ 6]( ﬁi%y \f TR fpggther wil thie N-atom a 5-membered heteroaryl
[-(2-chlog&nittaipethy oyytduldt methoxyp e nyh)-pikdraZing,)-alky! substituted

]-(2-chl I rophenyl)-piperazine,
I-(2- fluoc;[??]ng:%go?b%egoq% Zébf(zl%ﬁ%g?o 4-(1-oxobutyl)phenyl]-piperazine,

[-(2-fluoro-5-nitrobenzoyl)-4-[2-fluoro-4-(1-oxopropyl)phenyl]-piperazine,
1-(2alilgrabacittaben zaybié2dddimethylphenyl)-piperazine,

1-(2- -Gl F)Ortgs Jc}]rgb(%anxl%hgf 3- chlt%{ophenyl) piperazine,

1- (2 chloro-5-nitrobenzoyl)-4 A %oxyphenyl) -piperazine,

* 1-(4HdesRirrfutiterenyh-4-(2mebrsspintidbenssyiipiperazine,
1-(21gbletpnb- mtmbmé@wmf@%ﬁh@%@iﬁwmﬁ)p@f@gf@zme

1- (2 laro 5 nzo eth zine, and

l-(4-a 19 @/‘I‘f flug}éﬂogenm}ﬂ ol f[n ﬁ(%u%é)gllt% P]lf A piperazine

1-(2!dRtbrsrS=-hinigbbenzoyl)- &I@Z%}Qﬁdﬂ’tﬂ)ﬁmﬁmimb?nyi]»piperazme

i gaﬁtg@mb%fmlfmﬁﬂx Dr4- {Zd%m&r@hméﬂyljh&,fyﬁ&%%@nzoyg piperﬁzine
or 0X0 olinyl)-5-nitrobenzoyl]-pip

erat B TGP G AT [ et 1

-plpéﬁéﬂh&d%%ﬂﬂ@b@ﬂ@ﬂ?ﬂ-ﬂpﬁh&m@nyl) -piperazine,

1- [2'11:@03[ ?%r(i 9%59&59%}{019'39@%&0[8 ﬁﬂr%%k%h‘)«@ieﬁﬁz%e

|nyI) 5 nitrobenzoyl] -pipera
1-[2 lasigoaer %ﬁ?gmaﬁ%ﬁyﬁ”A?rf?l}?l‘féi)zp(l)%ﬁlﬂ‘bﬁhdmyI)benzoyI] -pipera
zinej-(1-4Riflecrariti<(boxodicpi) phtnyl|pbe|bdnipipe2:{hepiperidinyl)benzoyl]

'pip?-@ZAEl&y 1-2- ﬂnoro 5-methylpheny] 4 (2-fluoro-S-nitrobenzoyl)-piperazine
1- (4 methoxyphenyl)-4-[2-(4- mor oI| ﬁl )-5- nltrobenzoyﬁ -piperazine,

1-(4! ﬁ?e‘?ﬂl?i%ﬁ%ﬁ;‘)ﬁeﬂzﬁglmr@?y(idw dllestiisenzoyl]-piperazine,

1-(2ighlates3-hifnabepirayl)-4-[3¢(tifloyho e thyhpheryllepipeipziite,

1'(2T—CEE!ﬁﬁ%?g:m—iﬁ{%gg%gygﬁﬁégiP—X[ial&gi%)ﬁmﬁﬁgﬁlﬁglﬁit%benzoyl]-piperazine,
1-[2-fluoro-4-(l-oxopropyl)phenyi]-4- [2-(4-methyl-1 -piperazinyl)-5-nitrobenzoyl]-piperazine,
L-[2-fluoro-4-(I-oxopropylyphenyl]-4-[ 2-(4-methyl-i-piperidinyl)-5-nitrobenzoyl]-piperazine,
I-[2-fluoro-4-(I-oxopropyyphenyl}-4-[ 5-nitro-2-(1-pyrrolidinyl)benzoyl}-piperazine,
1-[2-fluoro-4-(I-oxopropylphenyl]-4-[ S-nitro-2-( l-piperidinyl)benzoy!] -piperazine,
I-(4-methoxyphenyl)-4-[2-(4-morpholinyl}-5-nitrobenzovlj-piperazine,
I-{(4-methoxyphenyl)-4-{S-nitro-2-(l-pyrrolidinyl}benzoyli-piperazine,
I-(2-chloro-5-nitrobenzoyl)-4-[3-(trifiouromethylphenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)-piperazine or
I-{2-chloro-5-nitrobenzoyl)-4-(2-fluorophenyl)-piperazine,

are excluded.



1-{2-chloro-5-nitrobenzoyl)-4-(2-fluorophenyl)-piperazine, are excluded.
-5d- In the third aspect, there is provided processes for preparation of
compounds of formula | and their pharmaceutically acceptable salts,
which process comprises a) rea’tf’t“ing a compound of formula C(~NH 'v R
II' with a compound of formula O 2 11 s R4 P ~51ll to a compound of
forrmidlen@(HsR2 RS phov{dRENFRAsRIOEPREPRAIRSYE[IT ZROHYH 8y or
alo and the othe ' i Akeveieks b) reacting a
fonmg%:ln%gu%%edr c%’?grrancﬁll]f %ﬁt%%lg%%gér%% ﬁ?ﬁ%ﬁ. f\{Fvist}%a coﬂrﬁpou nd of formula

R2B(0I:-1), or R2B(QR)2 in the presence of a palladium catalyst to a
CBMB%?HH% ao‘f"fBPr%“&%“’(gg RS 0.~N61/4

NH
N

-~ 1
A R

with a compound of formula

to a compound of formula

N
f-\r"N ]I\/'
R‘I

wherein Z is hydroxy or halogen, and the other substituents are as defined above, or

b) reacting a compound of formula

1 1 e
[
T

1 s

R ib



R Rt R5 I wherein X is halogen and the other substituents are as defined
above, or c) reacting a compound of formula O X (AR3 {I~rr,f~1JIJ R6
R4 R R Ib with R2SnBu3 or R2Smivle3 in the presence of a palladium
catalyst to a compound of formula O R2y~1 Ar~-N1R6/R4 RR
wherein X is hal gen an and the other substituents are as defined above, or
d) rERe SRR SO IRE O formula 1 -f N R3 R R5 I'0 -5 - with a

compound of formula - Si in thegresence of a pall 031< ??%‘g st and base
to a compound of FoRHIR=TR BIOBRE e RRSHEH )9&n and the

other substituents are as defined above, or e) hydrogenating a compound
of f@émyéatd FRompddsdRRormula

N
|
R R I
wherein X is halogen and the other substituents are as defined above, or

¢) reacting a compound of formula

1
R H {

wherein X is halogen and the other substituents are as defined above, or

d) reacting a compound of formula



P. R id wherein R is (C,-C6)-alkenyl or (C,-C6)-alkynyl to a compound of
formula O R* Ar KR K15 it wherein R'is (C2-C6)-alkyl or
(C2-C6)-alkenyl f) reacting a compoudfd of formula )a O N R ArN R R4
R' L- with trimethylsulfoxonium iodide in the presence of a base to a
compund leﬁgmlgf}g%fm R R4 R RG g) reacting a compound of
formula0 X N R Ar'N~R6 R4 R'RS Ib with a compound of formula
TMSCEF3 in the presence of copper to a compound of formula 0 iF R3 N
RE /R4 R'1}i wherein X is halog(;n and the other substituents are as
defined above, if desired, corvertiig the compounds obtained into
pharmaceutically acceptable acid addition

in the presence of a paliadium catalyst and base to a

compeund of formuta

wherein X is halogen and the other substituents are as defined above, or

e) hydrogenating a compound of formula

0o R
3
i
! }
TR \/ R
R R’ 14

0 R
N, ‘“‘IR
Ar"N)’L) = E/ =
1 5
=4 R

wherein R’ 1s (Co-Cyalky! or (Co-Ce)-alkenyl

fy reacting a compound of formuia



salts. -5h- In the fourth aspect, there is provided a medicament containing
one or more compounds as defined in the first or second aspect 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-(I-oxobutyl)phenyl]-piperazine,
1-(2-flouro-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-ghlorophenyl)-piperazine,
]-(2-chloro-5-nitrobenzoy. - eny)-piperazine, 1-(4-acetyl-2-fl
uorophenyl)-4-(2-fl uoro-45-nitrobenzoyl)-giperazine,
1-(2-ch|oro-5-nitrobe@,zd\yj/?%?)@ﬁ )ﬂ)%piperazine,
1-(2-chloro-5-nitrobenzagyl)-4-(2-methoxyphenyl)-piperazine, and
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluorer5-nitrobenzoyl)-piperazine
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyridinyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl]

-Piperag it@ﬁnethyisuifoxonium iodide in the presence of a base 10 a compound of formula
1-[2-fluoro-4-(I-oxopropyl)phenyl]-4-[2-(4-morpholinyl)-5-mtrobenzoyl]-pipe
razine,
1-[2-fluoro-4-(I-oxopropyl)phenyl]-4-[2-(4-
oyl]-piperazine,
I-[2-fluoro-4-(1-oxopropyl)phenyl
yl]-piperazine, l/hQ N
I-[2-f|uoro-4-(1-oxopr%pyl§ h 5 -2-(1-pyrrolidinyl)benzoyl]-piper
azine, 1-[2-fluoro-4-( Tox propyhphen I;|-4-ﬁ5-nitro-2-(]
-piperidinyI)benzoyI]-pipg‘razine, R To
1-(4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrébenzoyl]-piperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl]-piperazine,
I-(2-chloro-5-nitrobenzoyl)-4-[ -tfri,Iour?methyl]phenyl]-piperazine,
1-(2-chIoro%f?ﬁ%%ﬁ?yf-%ﬁ-[g{%?ﬁlainyl)-piperazine or
1-(2-cliloro-5-nitrobenzoyl)-4-(2-fluorophenyl)-piperazine. and
pharmaceutically acceptable excipients. In the fifth aspect, there is
provided the use of a compouiid as’defined in the first, second or third

aspect and of 1-(2-chlgro= i Ej)4-(4-m_ethoxyphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,

1-(2-fluoro-5-nitro - fludre“4-{Rbxobutyl)phenyl]-piperazine,
1

5
R R b

ethyl-l-piperazinyl)-5-nitrobenz

\-\mepﬁﬁ/l-l-piperidinyI)-5-nitrobenzo

with a compound of formula TMSCE: in the presence of copper to a compound of formula

wherein X is halogen and the other substituents are as defimed above,

if desired, converting the compounds obtained into pharmaceutically acceptable acid addition

salis,



| -(2-fluoro-5-nitrobenzoyl)-4-[2-fluoro-4-(l-oxopropyl)phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine, -5i-
1-(2-chloro-5-nitrobenzoyl)-4-(3-chlorophenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-ethopgyphenyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine,

1-(2-chloro-Ssnitrahenzoy Dcén(amegtmm%@@m&{%&%m%m or more

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

I-(2- cﬁwaosnﬂﬁﬁéﬁsﬁ%wk e(ﬁfﬁ&ﬁfdﬁ?ﬂ)%ﬁ@ﬁéfrn@mammg
1-(4-acetyhR-ivormophienyby -1 44nsuarphotnyl)-Siitabenzoyl]-piperazine,
1'[2'.fl%9!8;%}%1.39213885‘8824)'2%'3&@495?‘510 L nemhQlinyl)-5-nitrobenzoyl]-pip
erazine,

1-[2-fleiBrBude(ts oxophropytPHelyfu:pdd-methwylhpiperipinytissaitrobenz

oYI]-PIREIAZIRG 5 nitrobenzoyl)-4- [2- ﬂuoro 4-(1-oxopropyl ]
1-[2- flgoro 4-(1- oxopropyl)pr SAE metﬂ pIy )}Dpi:inr]l}éi|)ni§/i eéaﬁﬁ?obenzo
yl]- plﬁéga%i’?éo S-nitrobenzoyl)-4- ( chmet 3yIphenyl) -piperazine,

1-[2-fluorekind-oxapiepyhphenylkddonitiei2ibpymelidinyl)benzoyl]-piper

azine
1-[2- Al Ché?rf)lsor%goPS%Zy ORISR R PBs diny h)benzoyi]-piper

azinei-(4-acetyl-2-fluorophenylh)-4-(2-fluoro-5S-nitrobenzoyl)-piperazine,

1-(4-met r - oyl]-piperazine,
I-(4- ggh%%(@p?h%?lﬂy@a@fé% F&? @3@§5%@n%§5%%y|} -piperazine,
f

DI-(2 cRr6kezs- ﬁﬂf%‘%‘i‘%@ypf’]&t%‘n uRbsTthYIRSHEMA Biderazine,
1-(2- mmﬁ%@mmmqy%h@eﬂym@%ma{%%ﬂry I)-piperazine

1- (2 robe -fluorg erazine. for the

manu cfcu 8*8 rﬁléta) %r‘%@r&sé ’f%rédff%[btﬁfé%\&i) PPsychoses, pain,
neurddégesteiatitrecdisfuneficr I fmeondryliapt- feaitnihe zsghizo pheia,
dementiaang, athesdise %ﬁﬁ,énmmc[a e@%%\@ 9%%%%@(%9?]09]*5%%

such as attention deficit disorders or Alzheimer's (ﬁsease Disclosed

hereifi 5r@‘k96?ﬁ%6Lﬂ%‘ﬂ?B?XBPﬁ?ﬂPéUI”ﬁQf@é‘Pﬂ*ﬂ@’h%@’%ﬁ“%MHO%HH@WZOYi -piperazine,
form LHBZlfhm)do-tﬁhe%Wﬁ@&}pﬁuﬁiﬁ?ﬂ%ﬂ@@&ﬁﬁﬂblaﬁéﬂﬁnﬁﬁfyﬂm Hiﬁﬁﬁ&%@d[%nperazine,
of m ments for the tre tmen o) relat d to activati

D P e TR TR R Berazine

based- E?nf%%ﬁwbbmrwﬁb@éw%ﬁdémm% eivertion) kavdotbhiperazine,
produgtiapcasweliasthgusemtsaampoyndsaffanmiialiadhgcontrol or

preventon f |IIn sse [1 as ps _chos functign jn memory and
Iearn%lrl;{é1 5 iiemgﬂtla and'o Tﬁmry Eéé%@ TR cognitive
procés@ye@l@re ﬁﬂp@ﬂ*@dzmm EstattentiortteficheditbpderszorcAlzheimer's
d IS€AS@- chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)-piperazine or
I-(2-chloro-5-nitrobenzoyl}-4-(2-fluorophenyl)-piperazine.

and pharmaceutically acceptable excipients.

In the fifth aspect, there is provided the use of a compound as defined in the first, second or
third aspect and of {-(2-chloro-5-nitrobenzoyl)-4-(4-methoxyphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)}-4-(4-chlorophenyl)-piperazine,
1-(2-fluore-S-pitrobenzoyt)-4-[2-fluoro-4-(l-oxobutylyphenyl]-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[ 2-fluoro-4-( 1 -oxopropyl)phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine,



The preferred indications using the disclosed compounds are
schizophrenia, cognitive impairment and Alzheimer's disease. -5j-
Furthermore, the disclosure includes all racemic mixtures, all their
corresponding enantiomers and/or-gptical isomers. As used herein, the
term "alkyl" denotes a saturated straight- or branched-chain group
containing from | to 6 carbon atoms, for example, methyl, ethyl, propyl,
isopr&pyceputyniehenaoyD-pdyehtaseryeaitinirer ildae-Preferred alkyl
9V&UpfefﬁégIgf@ﬂ-ﬁﬁtw%hﬂoﬂ)ﬁﬁ(b%@@ﬂgﬁnﬁﬁgiﬁﬁgzhﬁéei2 the term
alke enptes an unsatur straight- ranched-chain group
con A T D W RS MY R D AR GERRE bonet andl
the téf@rﬂbjmwmidebﬂm@yl)aﬁ(éﬁhmmm&ﬁvmghﬂm branched-chain
QrouR.CORIRIAI @gnﬁm%&sg ?&@%@I@%A’y%?&@%& QR triple bond.

The term %Ioal yI" denotes a saturated or partially saturated ring

contaiffrigFRair 357> GBI b fofeEmplareletepBserazine
cyclop@nctylpﬁy&Iﬁpﬁhﬁ@ﬁWI)ewmﬁmxyhyayplphexmayl cycloheptyl or
cyclo %% lor ne |od|n fluorlnleeand
om0 R T PR Bl geras

hydrdt{arﬁwcrédbakwﬁs}émlﬂgwﬂ%@ Ormeopbaisal Yingshenahidiviaerazine,

least Iq@%uwm@mgynﬂnaﬁyrpﬂpt@mwﬁ | PRSRMi R NSRIHBYER YY) - p}per&zme
2005/023261 PCT/EP2004/009699 -6 The term "6-membered heteroaryl

contalifitig ‘SFs HEoP PRl OIGER AfoRie ik RBRY Mot veroy - Piperazine.
aromadiz- ﬂmm@ychmdwabIf@iyqxampiaqoyrqdw@%ﬂﬂw&n@mrmmmﬂme

id I t I Th
o R S e D RRES A i
d.hydr@pmmxym@ﬁydrap@rawp@emmummImypqm@nd.nyI
piperpzinyLraypRANmVA- thigmemRholiny FiRe iREMoy P Rl frmambered

heteroaé]l containing one, two or three heteroatoms, selected from the

group §I§ﬂ’f?@561“699‘@1§ﬂ5’1§ﬁ1[ﬁ’1 W%?“ﬁ%ﬂ‘é’ﬁpbﬂﬁgfé??%ﬁovalent

arommm@afbﬂﬁy@tsmd@ajIM@mmey@yﬂgwméwnyI pyrimidinyl,
pyrid I 10 triazinyl th| zolyl thien rroI l, imidazolyl,
yraz%@ I%oxaz%taltg/ﬁls%lt 5 ﬂ ofriuf)s’ré"i}4 lF%éuiergm “pharmaceutically
acceﬁlam@mdfmlgﬁwMWMbmymw psychoses, pain,

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.

Disclosed herein are compounds of formula I per se, the use of compounds of formula I and
their pharmaceutically acceptable salts for the manufacture of medicaments for the treatment of
diseases related to activation of NMDA receptors via Glyt-1 inhibition, their manufacture,
medicaments based on a compound in accordance with the invention and their production as well as
the use of compounds of formula 1 in the control or prevention of illnesses such as psychoses,
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.

The preferred indications using the disclosed compounds are schizophrenia, cognitive

impairment and Alzheimer's disease.



inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric

acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid,

acetic acid, succinic 15 acid, tartaric acid, methane-sulfonic acid,
p-toluenesulfonic acid and the like. -Rreferred compounds of formula | are
those of formula0 R2ZR ~N NT R6/R4 (R)P ,R'Rs wherein 20 R is

el BAloge B G CHSRkAL GGkl sHBRiuRE By halagen.

(Ci-C6)-alkoxy, (Ci-C6)-alkoxy substituted by halogen, NR7R3, C(O)R9 or
enantig@psgaRd/qr apticabisgmery; is hydrogen; 25 R2 is halogen, (CI C6)-alkyl,

(G-C6)-alkenyl, wherein a hydrogen atom maybe replaced by CN,

CO)RI ¢ @i 106RmKAlksl i defor@opatkipd\Hir{GhES) batighebiblingedp
contailbhe TRIROLR, 6 (et Ribe3: @7%‘}@@!}@@}M{hy(%)ppﬂﬁﬁﬁ[%&?lkﬂlbmyl, i-butyl,
b -C(O)-Rt%}fryl or5 or-6-me§r§§<{=red heteroaryl containing one, two or three

UoHFRPOABING WS- 260I8T59 3981 BRI KRIBIBERIY FRMELE from
the group consisting of oxygen, sulphur or nitrogen wherein aryl,

cyeiasnd eritetisdsEmb sk hdifaisr sy rsarer dlpd srdahiten wrstpbshata group
contailh@NBOL WNELABUNSiTME RSk IREtEthE 0s RS GOUP CORSISHNGIRTNy]" denotes

hydrc halpgen, (C1-CH)- alkyl, (Cl-C6)-alkyl suhstituted by halogen or
o R R B B NG bR

one trighobRBlindependently from each other are hydrogen or (CI-C6)-alkyl; 10
R4 is (CI-C6)-alkyl, (C3-C6)-cycloalkyl, (CI-C6)-alkoxy or NR7R8; R10 is
(CIve Braltoylc (B Ca)enyelaadiaytas IRy Bl 115 a0uist0d Hag 2ontaining from 3 to 7

carbon atoms, for example cyclopropyl, eyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,

cycloheptyl or cycioheptenyl.
The term "halogen" denotes chlorine, todine, 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.



and pharmaceutically acceptable acid addition salts thereof. A preferred

group of compounds of formula I-1 are those, wherein R2 is aryl,

unsubstituted or substituted by one or more substituents selected from the
Youp2mewisisting of hydroxy, halogen, (CI-C6)-alkyl, (Q-Q)-atkyt/EP2004/009699
substituted by halogen or (CI-C6)-alkoxy @%dwthe other substituents are

as described above, for example the following compounds: 1-{

3-fluoroZpa<fariiva-hipheryl-R-carkenylmipeiazitd- Wirhemyl:ethann atom s
e, . - . . . .
(4B S e P e st R remRly b raReiaTl

-y raBidieth aoheziayifudreayiethanesulfonyl-biphenyl-2-yl)-

[4-(4-trifluoromethyl-phenyl)-piperazin-I- yl] -methanone,
[4-(2-fluahe-d-tifitioferaeiald MRENIBABRSEAZR-dr¥thatic hydrocarbon radical, for

-(4-meth [fonyl-biphenyl-2- yl)-meth , 3
N L ——

enyhErpliserskipiteyifinfetianoueyl, morpholinyl, thiomorpholinyl.
2-[4-(4-trifluoromethyl-phenyl)-piperazine-l-carbonyl]-biphenyl-4-sulfonic

acid m&twytarids, or 6-membered heteroaryl containing one, two or three heteroatoms,
3-f|u.or9- ﬂ4-g4ire1ethanesulfon. I-bi?hen‘yl-Z-cargon -piperazin-I-yl]-benz

selecte TOUP COnSISting of oxygen, sul
onehrstes group g of oxyg phur or nitrogen™ denotes a monovalent

3-floorsld- [disbroMtimdtfanssoionyirbitepya2icdr lponipidipgr azindizinyl,

10-YHribanzoaitrle v @1@99?M?&?ﬁn‘?}ﬁﬂﬁﬁ’d%%rﬁogﬁé%z' ;o%afig%ﬂ%omiamiyl or

preferred group of compounds of formula i-1 are’those, whérein
(C3EH%Yrloalkyl, for example the following compounds:
1-{4-[4-(2-cyclopropyl-5-nitro-benzoyl)-piperazin-I-yl]-3-fluoro-phenyl}-etha
none, 13{he term "pharmaceutically acceptable acid addition salts” ernbraces salts with

[4+ZscsiRhex: beplo-mathanesiionysbanzRingrazinday | «illiora b

phenyl}-ethano

(2 R TBHRSt P meiFis SOty paTia ey Foinireibriay pigeroccinic

15 aziaid -yltanethadanethane-sulfonic acid, p-toluenesulfonic acid and the like.

20

25

1-{4-[4-(2-cyclopent-I-enyl-5-methanesulfonyl-benzoyl)-piperazin-I-yl]-3-flu

orpzpheny B@%&B@ﬂﬁ@?o?—fbrmulal are those of formula _
[-{4-[4-(2-cyclohept-I-enyl-5-methanesulfonyl-benzoyl)-piperazin-I-yl]-3-fluo

ro-
o FK
3
K\N%@R
NV 8 4
X R R
S ORI
I-1

R is hydroxy, halogen, CN, (C;-Cs)-alkyl, (Ci-Cg)-alkyl substituted by halogen,
(Ci~Ce)-alkoxy, (C-Cs)-alkoxy substituted by halogen, NR'R?, C{O)R® or SO.R';
p 1sl,2or3;

wherein

R' is hydrogen;

R* is halogen, (C;-Cg)-alkyl, ( CZ-CS)—alkenyl; wherein a hydrogen atom may be replaced
by CN, C(O)-R or (C1-Cg)-alkyl, or is {C-Cs)-alkynyl, (C,-Cs)-alkyl substituted by
halogen, -(CH)u-(Ca-Cy)-cycloalkyl, ~(CHy jn-heterocycloalioyl, -C(O}-R’,

aryl or 3 or-6~-membered heteroaryl containing one, two or three heteroatoms,
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phenyl}-ethanone, (2-cyclohept- | -enyl-5-methanesulfonyl-phenyl)-
[4-(4-trifluoromethyl-phenyl)- piperazin-1-yl] -methanone, (2-Cyclohex- |
-enyl-5-methanesulfonyl-phenyl)- [4- (4-trifluoromethyl-phenyl)- 15

Wpiperagiazkyl]-methanone, (2-cyclohexyl-5-methanesulfonyl-phenyiy2004/009699

[4-(4-trifluoromethyl-phenyl) -pip erazin-1= yl]-methanone or (2-cyclop
entyl-5-methan esulfonyl-phenyl) - [4- (4-trifluoromethyl-phenyl)
-pipeyagsted Tyt Fregherpens20i#e pleferped. grippuofcampayndshefein aryl,

form Iéﬁﬁ\“ﬁr%&%@rdm’ a‘?fﬁ%@é?o%l’§r@§£%ﬁ%%¥%qg§<& s@rgs?}c(atm&y one or

the following compounds:
[2-(378%F e TFAL T R GirarisiipmeRbidroxy, halogen, (C,-Cq)-

[4-(4atkifl OTorgThylyphenytspigerezilbbey brietharionRety;
5-methanesulfonyl-2-(tetrahydro-pyran-4-yl)-phenyl] -

éf'g‘%t"tgﬁaq@rg@g%pg& yl)- 25 piperazin-1-yl]-methanone,
1-(4-{4-[2-(3,6-dihydro- 2H -pyran-4-yl)-5- methanesulfonyl benzoyl]-piperaz

in-l-yl}-3- fluoro-phenyl)-ethanone or

&4 1B HodityddS:2H-pyran-4-yl)-5- methanesulfonyl benzoyl]-piperazin-
1-yl}-3- fluoro-benzonitrile. 30 A further preferred group of compounds of

formula |-l are those, wherein RZ is a5 or-6-membered heteroaryl group

&m&%g@%eﬁ%@ﬁﬁ@&%é@@mhﬁégmﬁ(@n%@@hp

con3|st|ng of oxygen, sulphur or nitrogen, unsubstituted or substituted by

B e RBR Y DRt ) ko or s

[4-(4-trifluoromethyl-phenyl)-piperazin- 35 1-yl] -methanone, WO

3005(02326 [ B2804/00869% sPNRRY;
(5- me%anegljuﬁgﬁnﬁyl@thlgph%n 3 ﬁlgheny)-
[4-(4-trifluoromethyl-phenyl)-piperazin- 1-yl]-methanone,

[5 mgthanespifonyl-2- (5 methyl thiophen -2-yl)-phenyl]

4tr|fluoro i y}l thanone, 5
an%cs%r?ony%ﬁ p rlgB élr%y [S 2 rlﬁuoér)omethyl phenyl)-pip

erazin-I-
A preferred group of compounds of formula I-1 are those, wherein Ris aryl,

unsubstituted or substituted by one or more substituents selected from the group
consisting of hydroxy, halogen, (C;-Cg)-alkyl, {C;-Cs)-alkyl substituted by halogen or
(C;-Cg)-alkoxy and the other substituents are as described above, for exarnple the
following compounds:
1-{3~fluoro-4-[4-{4-nitro-biphenyl-2-carbonyl}-piperazin-1-ylj-phenyl}-ethanone,
(4~methanesulfonyl-biphenyl-2-yl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-y1]-
methanone,
{(4'-fluoro-4-methanesulfonyl-biphenyl-2-y1}-[4-(4-trifluoromethyl-phenyl}-piperazin-1-
yl}-methanone,
[4-(2-fluoro-4-triflucromethyl-phenyl)-piperazin-1-yl]-(4-methanesulfonyl-biphenyl-2-
yl)-methanone,
(4'-fluoro-4-methanesulfonyl-biphenyl-2-y1j-[4-(2-flucro-4-trifluoromethyl-phenyl)-
piperazin-1-yl}-methanone,
2-[4-{4-trifluoromethylt-phenyl)-piperazine-1-carbonyl}-biphenyl-4-suifonic acid
methylamide,
3-fluoro-4-[4-(4-methanesulfonyl-biphenyl-2-carbonyl)-piperazin-1-yl{-benzonitrile or
3-fluoro-4-[4-(2'-fluoro-4-methanesulfonyi-biphenyl-2-carbonyl)-piperazin-1-y1}-

benzonitrile.
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yl] -methanone, [ 4-(2-fluoro-4-trifluoromethyl-phenyl)-piperazin- | -yl]
-(5-methanesulfonyl-2-thiophen- 3-yl-phenyl)-methanone or
1-{4-[4-(5-methanesulfonyl-2-thiophen-3-yl-benzoyl)-piperazin-I-yl]-phenyl}

wolanettsasmne. A preferred group of compounds of formula |-1 BEE Atk ther 609699

those, wherein R2 is halogen, (C1-C6)-alkyl, (C2-C6)-alkenyl, wherein a
hydrogen atom maybe replaced by CN, C(O)-R9 or (CI-C6)-alkyl, or is
(C2-C6)-Alkyriikn(@iel 6 pdkyhgubStitntecubyhafdgenulari-C4@)HRBe fotherein R is

Z{ﬁ%{@g tedhesmPRYRd R le the following compound

acetyl-2-fluoro-phehyl)-piperaziné-I-ca bonylj 4-nitro-benzoic acid
t ter. Preferred compounds of formula | are further thos
A T o BT oK DY | BERG  es- ﬁwwﬁemﬁze‘frs@ne»
Hyéendy( hajolerxaNn(CE-Ca) aligdn o T )Ratioyl sphstituted by Fatbgen,

@ QF? )-8lk9x¥n(CI-C6)-alkoxy substituted by halogen, NR7R8, C(O)R9 or
O ols Q 1,2o0r3;25R'is hyd rogen R2 is halogen,

(Erctsibatms SE ey akony BIRBFSI 4 Hyeioleh kera-rhsy i piperazin-1-yl)-
reptaaﬁdnb,y CN C(0)-R9 or (C1- C6) aIkyI or is (C2-C6)-alkynyl,
bstituted b 7);cycloalkyl, -(CH2)N
L e

mr@h@nenwo or three heteroatoms selected from the group
QO'P@J Ingl 6f QNG SHPIMIGREIFQAEBYNBERIL AN VR,2005025326 L -
Al 3&%‘}1@1?3 %9 10
(2-cyclohept-1-enyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl}-methanone,
(2-Cyclohex-1-enyl-5-methanesulfonyl-phenyl}-[4-{4-triflucromethyl-phenyl)-
piperazin-1-yl]-methanone,
(2-cyclohexyl-5-methanesulfonyl-phenyl)-{4-(4-trifluoromethyl-phenyl)-piperazin-1-
vli-methanone or
(2-cyclopentyl-5-methanesulfonyl-phenyl)-{4-(4-trifluoromethyl-phenyl)-piperazin-1-

yi}-methanone.

A preferred group of compounds of formula I-1 are further those, wherein R* is
heterocycloalkyl, for example the following compounds:
[2-(3,6-dihydro-2H-pyran-4-yl)-5-methanesulfonyl-phenyl]- [4-(4-trifluoromethyi-
vhenyl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-(tetrahydro-pyran-4-yl)-phenyl]-[ 4-(4-trifluoromethyl-phenyl )~
piperazin-1-yl]-methanone,
1-(4-{4-[2-(3,6-dihydro-2H-pyran-4-y1}-5-methanesulfonyl-benzoyl]-piperazin-1-y1}-3-
fluoro-phenyl)-ethanone or
4-{4-[2-(3,6-dihydro-2H-pyran-4-yi)-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,~Cs)-alleyl, for exarmple the following compounds:
(5-methanesulfonyl-2-thiophen-2-yl-phenyl)-{4-(4-trifluoromethyl-phenyl)-piperazin-

1-vl]-methanone,



cycloalkyl, heterocycloallyl and heteroaryl are unsubstituted or substituted
by one or more substituents selected from the group consisting of

hydroxy, halogen, (Ci-C6)- allcyl, (CI-Cs)-alkyl substituted by halogen or

W{CHC8Koxy; R3, R4 and R6 are hydrogen; 5 R'is NO2 oPSOAREIRF009699
and R8 independently from each other ar@ hydrogen or (CI-C6)-alkyl; to
R9 is (CI-C6)-alkyl, (C3- C6) cycloalkyl (&éCG) alkoxy or NR7R8; R10 is
(Er-rebanguifoniciigphsatd 4-frigoflneiometbyambieny]) -piperazin-

pb@l’]’t}@@gﬂi}ﬁﬁ{%{ acceptable aC|d addition salts thereof Further preferred

R e S et SR 4 B romethy! pheay)-

qdmsisﬂngbﬁfﬁyuh@b(wchaﬂogen (CI-C6)-alkyl, (CI-C6)-alkyl substituted by
" I y, [¢ har r
g R R S e A S
: Zl Sn‘é‘ltl}l’élr%f’%etrlfluoromethyl -pyridin-2-yl)-piperazin-I-yl] -(2'-fluoro-4-
Mﬁ&s%@@p@ﬂb&iﬁhm@lb@@m&ﬁbl -yl1-(5-methanesulfonyl-2-thiophen-
? @ QrgsS: tr% uoromethyl-pyridin-2-yl)-piperazin-| -yl]
K%su on)rlll 5 E)lphenyl 2-y1)-methanone. A further preferred
g]rd&p ﬁ(éowmbmglﬁfqﬂrawmsppl@rar%xhbgézwﬁemrmsl a5 phenyl}-
10 OfBgmgmbered heteroaryl group containing one, two or three
heteroatoms, selected from the group consisting of oxygen, sulphur or

nitrogen fo xamgle the ||OWI ou
(oo F AT g B TR sfe et e whergln R
Moghm@ﬁmﬁ:@yﬂﬁhéﬁytﬁ n‘é’ wzdes?azszalom maybe replaced by

RGI/ERPQQA/009099,)-41Dae @r(rmogtqnﬂwith@ NS HAiRIA SBstituted by halogen
com 8 dﬁjoff formula 0 R2 R3 ~
or 8? T or example the compound

15 2-[4-(4~-acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-nitro-benzoic acid methyl

ester.
Preferred compounds of formula I are further those of formula
o R
RS
CNY S
: NJ“) RS P =
wherein

20
R is hydroxy, halogen, CN, {C;-Cg)-alkyl, {Ci-Cg)-alkyl substituted by halogen,
(Cy-Cg)-alkoxy, {Ci-Cg)-alkoxy substituted byhalocren,NRTRg C(O)R® or SORY;
o 180,1;20r3;

25 R' is hydrogen;

R® is halogen, (C,-Cs)-alkyl, (C,-Cs)-alkenyl, wherein a hydrogen atom may be replaced
by CN, CLO)-R or {C)-Cg)-allyl, or is {Cr-Cs)-alkynyl, {C,-Cg)-alky! substituted by
halogen, -(CHy)y-(Cs-Cr)-cyeloallkyl, -(CHy)p-heterocycloalleyl, -C(O)-R%,

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

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



N~ Ari R Ro/Ra R5IA wherein 5 At 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 are

Weaubstitaseel by one or more substituents selected from the grdW@jI/EP2004/009699
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consisting of hydroxy, halogen, CN, (CI-Cfy)-alkyl, (Ci-C6)-alkyl substituted
by 10 halogen, (C1-C6)-alkoxy, (Cr-C6)-alkoxy substituted by halogen,
NR'R8¢clctbyRd serg@2mR1io)] Ry ibheychogenor (GG 6)uatylod iRisted by one or

hal Bk | 5
e ohkcoay | aake i .

(C1-E8Falkyrie & Bals e essR A néte alkyl
-C(0)-R9, aryI or 5 or-6-membered heteroaryl containing one, two or
tﬁ%e@%&tér%at@m@yéed)gcted from the group consisting of oxygen, sulphur
or nitrogen wherein aryl, cycloalkyl, heterocycloalkyl and 20 heteroaryl are
unsubstituted or substituted by one or more substituents selected from
o g%lﬂ{?w%%g of hydroxy, halogen, (C1-C6)-alkyl, (C1-C6)-alkyl
substituted by halogen or (C1-C6)- alkoxy, R3 R4 and R6 independently

L e B A, D, O Ol

NR11R12; R7 and R8 mdependently from each other are hydrogen or

(Q1-GGpalkyl- ARy (e hydyopy Idz@%ﬁ@ alited R hvetaalkyl,

(C1-C6)-alkoxy or NR'R8; R'0is (C1-C6)- aIIryI (C, C6)-cycloalkyl or
NR7R3; WO 2005/023261 PCT/EP2004/009699 -12 R11 and R 2

indEpetdefitlydHorh Bachdtheleitiyd S8R C(O)-(CI-C6)-alkyl,
SOz-(C1-C6)-allcyl, or form together with the N-atom a 5-membered
heteroaryl group, optionally substituted by halogen, (C1-C6)-alkyl,
(@1-68-aRyFsubstituted by

and pharmaceutically acceptable acid addition salts thereof.

Further preferred compounds of formula I-2 are those, wherein R® is aryl,
unsubstituted or substituted by one or more substituents selected from the group
consisting of hydroxy, halogen, (C;-Cg)-allkyl, (C;-Cg)-alkyl substituted by halogen or
(C;-Cs)-alkoxy and the other substituents are as described above, for example the
following compounds:
[4-(3-chloro-5-trifluoromethyl-pyridin-2-yi)-piperazin-1-yi]-(2'-fluoro-4-
methanesulfonyl-biphenyl-2-yl)-methanone or
[4-{3-chloro-5-trifiucromethyl-pyridin-2-yl}-piperazin-1-yl]-(4-methanesulfonyl-
biphenyl-2-yl)-methanone.

A further preferred group of compounds of formula I-2 are those, wherein R* is a
5 or-6-membered hetercaryl group 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-triflucromethyl-pyridin-2-y1)-piperazin-1-y1}-(5-methanesulfonyl-2-
thiophen-3-yi-phenyl)-methanone,



5 halogen or (C3-C6)-cycioalkyl; and pharmaceutically acceptable acid
addition salts thereof, with the proviso that 1-(2-chloro-5-nitrobenzoyl)-4-
(4-methoxyphenyl)-piperazine, 10

WO-120etil3r015-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,  PCT/EP2004/009699
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i

1-(2-fluoro-5-nitrobenzoyl)-4-[2-fluoro-4-(1-pxobutvl)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¢nitrobe ~chlorophen erazin

1-(2-chloro- %Tlitrob%ﬁcézoy%1 @qet n?&y% Iér% %)%FB@P&%H%GJE formula
1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-8&-nitreienzoyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-flugroghenyl)-pipgfazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2fmet xy -piperazine,and
1-(4-acetyl-2-fluoro-5-methylph& -4% >-nitrobenzoyl)
-piperazine 20 are excluded:An anéther embodiment of the present
invention are compounds of formula la O RZR3 /CNBAr NR6 /R4 R'Rs
layvherein 25 Ar is aryl, substituted by one or more substituents selected
from the group consisting of halogen, (C1-C6)-alkyl, (C1-C6)-alkyl
substituted by halogen or C(O)R9; R1 is hydrogen; 30 RZ is halogen,
(Gt -Goubityl{C2-0 6)-atleabylit(GH- @aﬁmmmmmay@m@@am

(C3 er 0 l, -C or5o 6m mb

hete%@rg/%x\%? g}yéggéggg%%g#(é%a&%égm %%SG 51I COntAinG E orclgh dhetemarﬂ

or th r@@%ﬁ%&%@ﬁ%ﬁ?@l@at@@ef@érwqr\fesgmple@m@ﬁﬁ@cbﬁmy@e:group

sulphssnesmisagaae e, cxgloalkyl hateroeyctoalark Andbstituted by
halogen, (C;~Cs)-alkoxy, (C-Cy)-atkoxy substituted by halogen, NR'R®, C{O)R’ or
SO:R';

R' s hydrogen or (C;-Cg)-alkyl;

R® is halogen, (C,-Cg)-atkyl, (Cy-Cg)-alkenyl, (Co-Cq)-atkynyl, (C)-Cs)-alky! substituted
by halogen, (Cs-C;)-cycloalkyl, heterocycloalkyl, (C,-Cs)-alkyl-(Cs-C7)-cycloalkyl,
(Ci-Cs)-alkyl-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-Cs)-alkyl
substituted by halogen or {C,-Cg)-alkoxy;

R?, R*and R® independently from each other are hydrogen, hydroxy, halogen, CN,
(Cy-Ce)-alkyl, {C;-Cy)-alkoxy or NR'RY;

R® s NO,, CN, C(O)R?, SO.RY or NRURY;
R” and R® independently from each other are hydrogen or {C,-Cg)-alkyl;
R? s hydroxy, (Cy-Ce)-alkyl, (Cs-Cs)-cydloallyl, {Ci-Cg)-alkoxy or NR'RY,

R is (C1-Co)-alkyl, (Cs-Cs)-cycloalkyl or NR'RY;



heteroaryl are unsubstituted or substituted by one or more substituents
selected from the group consisting of halogen, (C1-C6)-alkyl,
(CI-C6)-alkyl substituted by 5 halogen or (C1-C6)-alkoxy; R', R4 and R6

windeperdently from each other are hydrogen or halogen; RS5SHETNEI2)EIM)9699
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SO02Ri0 or NRnR12 1o R7 and R8 indepgndently from each other are
hydrogen or (C1-C6)-alkyl; R9 is (CI-C6)-alkyl or (C1-C6)-alkoxy; R10 is
(C1-C6)-alkyl or NR7R3; 15 R11 and R12 form together with the N- atom

te le rmaceut] acceptable itj n
Rienazele flg0. aldia phaunace sl AsGRRIAE 7 A
1-(2-HidrerS-nit mo@ymi@g@qhmmmhéhympap@maz.membemd heteroaryl
1-(2-fteap0 Sprhiltabe saRybh i Hiueme i« 1-oxabyt Igyle

1- (2 orotgpﬁ 0 ?nzo 11‘2% uoro- 4 (1 O%FOME%W] p%?r%g%gmteciby
1-(2- caﬁ?@%l 3%&]‘66%%2%1 [( 3-dimethylphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(3-chlorophenyl)-piperazine, 25

g etk uomphenyhid (G- upreoniighenzoy) pierazine,

2-chloro-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine and
f" Q@eﬁ%‘ﬁsﬂdﬁ‘% 5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine

a%ze&ﬂweﬁ-n&ﬁwﬁﬁ@bﬁm&mdmeﬂi@;@Iﬁhﬁﬁl@@@p@ﬂgm@s of formula 3a,
two or three substituents

:TJ[O? (eI heenr% ?%i Ituh?om}"}% 1perazin

selectad from 1 rou ISting O al}gg}e% me%?w? ethyl, CF3 or

@(@)@M@a@@%@%@ﬁﬂﬁd@@p%@ﬁ@m}mﬂw Blmldmyen R2

'§ t@@gﬁﬂ %@%é&ﬁﬂﬂ?ﬂ#‘ 2'5996993106’1 &lopr Cﬁﬁ{ bexyl,
ropyranyl,

a‘?iﬁé(%%:’ﬂc q?%%ﬁ?g 5|5J3?1| eF%W%’ If‘%g’- a??ﬂffé‘?é‘&heteroaryl

d@(ﬁaihﬂlmg)dnmhnbmbﬁteéeéimhﬂmsp]eméﬁmpmmmgroup consisting of
qx@@ﬂ’o%’—'?ﬂﬂfr%éﬂ%&ﬁ?—%(Z—eﬁzcxyphenyl)—piperazine,
1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl}-piperazine,
1-(2-chloro-5-nitrobenzovl)-4-(4-fluorophenyl}-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-methoxyphenyl)-piperazine, and
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-3-nitrobenzoyl )-piperazine

are excluded.

An another embodiment of the present invention are compounds of formula Ia

wherein

Ar  is aryl, substituted by one or more substituents selected from the group consisting of
halogen, (C,-Cg)-alkyl, {C,-Cg)-alkyl substituted by halogen or C(O)R%;

R' is hydrogen;

R* is halogen, (C,-Cg)-alkyl, (Cs-Csi-alkenyl, (C,-Cg)-alkyl substituted by halogen,
(Cs-Cy)-cycloalkyl, heterocycloalkyl, -C(O}-R’, aryl or 5 or-6-membered heteroaryl
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wherein phenyl, cyclopropyl and heteroaryl are unsubstituted or
substituted by one or more substituents selected from the group
consisting of halogen, methyl, CF3 or methoxy; 10 R3, R4 and R6

Windependntly from each other are hydrogen or chloro; R5 isPNOEFEN#/009699

SO2CH3, SO2NHCH3 or tetrazole; and tpspharmaceutically acceptable
acid addition salts thereof, 15 with the proviso that
1-(2-etisroBnitrebenz oy fhde¢hahtorophenylppigetazinge group consisting of

1-(2-fpresSonisabenzay del2:fhuoies 441 exabu) W&%W%@ﬁame

1-(2- uoro 5 itrobenzoy fluoro-4-(1-dxopropyl)phen
1-(2-CHITRES" ﬁEFde*HEBS%e)% SR REH IRy SpiBSIE RS tBDents selected

1-(2 ﬁbk@r&régmdt@bﬁim&wﬂ*ﬂef&rﬂhg@mlﬁﬁﬂﬂé%ﬂ:@ﬁl’@@ﬁ@ﬁ) ~alkyl substituted by

1-(4 g/l- rophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,
1 (2—%l %?oé o%% zar(l}% -4-(4-fluorophenyl)-piperazine

4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-njtrobenzayl plperazme
§e BxERUBd. 25 AACBFRBGHITAERFbFHR SHYIE A RERIE

compounds, wherein R2 is halogen, for example the foIIowmg

P S; 10 RUR!Z
ﬁ-ﬁﬁ%ﬁ%ﬁo ]r%ltro benzoyl -piperazin-1-yl]-3-fluoro-phenyl}-ethanon
e or 3-[4-(4-acetyl-2-fluoro-phenyl)-piperazine-I-carbonyl]
&Z@H@E@&MMHME@?@&B%@H@MP&Q@@&M@Wm@ﬂﬁiﬁﬁrﬁhe

invention are further those compounds, wherein R" is phenyl, optionally
substltuted by fluoro, for example the following compounds: 1-{3-fluoro-4-

[B:(4initCo-Giphdingl2-Carsaylkpiperazin-1-yl]-phenyl}-ethanone,
(4-methanesulfonyl-biphenyl-2-yl)-

[4- g4 -trifluoromethyl-phenyl)-piperazin-1-yl] - methanone, WO
305053760 PET EPBEHI00969 15

(4 quoro 4- methanesulfonyl biphenyl-2-yl)-

é (4Fl tl&f&&lﬁl})me %e hen yﬁ%lpﬁenm l-bgurazoqthr g}ne,

fioro-4-methanesuifon y
[4-(4-trifluoromethyl-phenyl)-piperazin- | - yl]-methanone,

and to pharmaceutically acceptable acid addition salts thereof,
with the proviso that
1-{2-chloro-5-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-2-fluoro-4-(1-oxobutyl)phenyll-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-53-nitrobenzoyl)-4-(3-chlorophenyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl}-piperazine,
1-{2-chloro-3-nitrobenzoyl)-4-{4-fluorophenyl)-piperazine and
1-(4-acetyl-2-fluoro-5-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
censisting of halogen, methyl, ethyl, CF; or C(O)CH;



5

(3'-fluoro-4-methanesulfonyl-biphenyl-2-yl)-[4-(4-trifluoromethyl-phenyl)-pi

perazin-I- yl] -methanone, (2',4'-difluoro-4-methanesulfonyl-biphenyl-2-yl)-
w{az¢dswiflaeromethyl-phenyl)- piperazin-1-yl] -methanone,  PCT/EP2004/009699
(3-fluoro-4-methanesulfonyl-biphenyl-2-yl); _
[4-(4-trifluoromethyl-phenyl)-piperazin- I- 10 yl]-methanone,
[&{2-flhgrhed4tifluoromethyl-phenyl)-piperazin-1-yl]
-(4-methanesulfonyl-biphenyl-2- yl)-methanone,
(4';fluoro-4-methanesulfonyl-biphenyl-2-yl)- '
[R(2- fbstesantinedibnirepninhesypropimetatifs, Lylbmethanonk e
2-[4-@-TsHueromethybeheny) g g i Isylfoni ]
acid %ﬁﬁ?rﬁg} Anbemb%%l%rﬁ%%%étﬁ%i ﬁ%&%}%{gﬁﬁﬁg ra?ﬂi%eo%’“%m
compBunds, WA B2 -GBS ARG ot SkaTBle tRefairming of two
039rfrrﬂmﬂmdstoln%se[léﬁéa?omﬁmrgybﬁpmﬁihmg@ﬂ)mg&caa@ﬂwﬂr nitrogen,
-3- = -at . .
L A p end hetesnand are wnstbtiouied of ubifuced by one
-3-fludr B PR SRYILBtERn o7lec il SR HegRosintet s ok pgtre mydrhyl, CF; or
[4-(4-e8hyb-2-fluoro-phenyl) -piperazin-1-yl] - methanone,
1-{4-[4-(2-cyclopent-l-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fl
10 UIQIH'{%%E @Gnyl}'%ﬂ@ﬁ%nkigfléf‘ﬂ .éazc]?%%%pgg%‘?j_rgfﬁg%%oqr chloro;

I

I-enyl-5-methanesulfonyl-ben -piperazin- | -

phenyl}-ethanone, (2-cyclopent- '

-enylSiaet aaesuion), Isahers i -¢4 wifieeremethyl-phenyl)-
piperazin-1-yl] -methanone, 30
(2-cyclohept-l-enyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)
- pipeeptinrhydpuimsihiarrongtable acid addition salts thereof,

15 (%ﬁ@gt}ﬁ)&-‘}igg@%ﬁ-methanesuIfonyl-phenyl)- [4-(4-trifluoromethyl-phenyl
)- piperazin-1-yl]-methangne or (2-cyclohexyl-5-methanesulfon),l-phenyl )-
[A-{4-EHRROroREIAASBREAY I iR TRR S Y PHREWERBNe. WO
2D05/023263- PG IVef200440(09688r0-4-( 1-oxobutyl)phenyl]-piperazine,

1-(2-fluoro-5-ritrobenzoyl)-4-{2- fluoro-4-(1-oxopropyliphenyll-piperazine,

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

20 1—(2—chlor0—5—nitrobenzoy1)—4—(3—chloro?henyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)~4-(2-fluoro-5-nitrobenzoyl)-piperazine,
1-{2-chioro-5-nitrobenzoyl)-4-(4-fluorophenyl}-piperazine

| 1-(4-acetyl-2-fluoro-5-methylphenyl}-4-(2-fluoro-5-nitrobenzoyl)-piperazine

are excluded.

25 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-yi]-3-fluoro-phenyl}-ethanone or
3-{4-({4-acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4~chloro-N-methyl-

benzenesuifonamide.

30 An embodiment of the invention are further those compounds, wherein R*is
phenyl, optionally substituted by fluoro, for exaraple the following compounds:

1-{3-fluoro-4-[4-(4-nitro-biphenyl-2-carbonyl)-piperazin-1-yll-phenyl}-ethanone,
(4-methanesulfonyl-biphenyi-2-vl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-vi] -

methanone,



-16 An embodiment of the invention are further those compounds, wherein
R2is -C(O)OCHS3, for example the following compound:
2-[4-(4-acetyl-2-fluoro-phenyl)-piperazine-I-carbonyl]-4-nitro-benzoic acid

WOz &¥ter. 5 An embodiment of the invention are further tR63EP2004/009699

[¥3]

10

20

30

35

compounds, wherein R2 is 5 or- 6-membeired heteroaryl containing one,
two or three heteroatoms, selected from the group consisting of oxygen,

SHGPE- ﬁrﬁ%@%ﬂ%&f@ﬁﬁl@%@@ﬁh&e@ﬂ?wﬁ%emﬁlmmmwhmhemé )-piperazin-1-
fqﬂpma@l@mﬁ@ounds (5-methanesulfonyl-2-thiophen-2-yl-phenyl)-

jrﬁ;rlfgjnoggme l%% dé&§£§%%§ r_;%e%h%& 7(%1: tri (z[graér;gggykpheml) -piperazin-1-
[4d Mnﬂmmmethyl -phenyl)-piperazin- 1-yl]-methanone,
[Sogthanesulionyla-(ranataylibi gyﬁheﬂ) ) ip%%y&omiggyi—phenyl )-piperazin-1-

[4 4-trifluoromethyl-phenyl)- piperdzin-‘l-yl] -methanone
(3 e3tiffonyl-2-(5-methyl-thiophen-2-yl)-phenyl]-[4-(4-trifluoromethyl
-phiethdjfpiperazirihadbsnifihArOBRenyl-2-y1)-[4-(4-trifluoromethyl-phenyl)-

( n fonyl-2-thiazol-2-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-pip
%a@e%?%l? Lt aé?&)ne -methanes ulfo nyl-2-pyridin-4-yl-phenyl) - [4-

%n@tﬁblabﬁ@#ﬁﬂwbki@hm‘i JyRd4{dvetharoneibyl-phenyl)-piperazin-1-
gg&ﬁugggzﬂfénﬂuoromethyl phenyl)-piperazin-1-yl]
anesulfopyl-2-thi -phenyl)-methanone. An embodiment
o LT e i A BB i et g sal ooyt Biphen2-
heteroasetoaikyl, for example the following compounds: 25

[%4(33@915‘34‘1&?&15'11@@/&% mpm gﬁ%‘f@‘ﬁh@&ML&%?@%@H%%H&YD
thyl- phenyl)-piperazin-1-yl] -meth a
[Qlﬁféﬁ%ghés)(f o §RoneEG &Ry dro- pyran -4-yl)-phenyl]-

[44{44(@1@@@{8&3&6@@@&@)%@&%& -yl-srethariasetanyl-4-sulfonic acid
%Vé "g(g 6 -dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoyl]-piperaz
in=I-yT}-3-"30 fluoro-phenyl)-ethanone. The present compounds of formula |

and their pharmaceutically acceptable salts
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-flucro-phenylj-ethanone,
1-{4-{4-(2-cyclohex-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yi]-3-flucro-
phenyl}-ethanone,
(2-cyclohexyl-5-methanesulfonyl-phenyl)-[4-(4-ethyl-2-fluoro-phenyl)-piperazin-1-yi] -
methanone,

1-{4-[4~{2-cyclopent-1-enyl-5-methanesulfonyi-benzoyl)-piperazin-1-yl] 3-fluoro-
phenyl}-ethanone,
1-{4-[4-(2-cyclohept-1-enyl-5-methanesulfonyl-benzovl}-piperazin-1-y1]-3-fluoro-
phenyl}-ethanone,
{2-cyclopent-1-enyl-5-methanesulfonyl-phenyl)-[4-{4-trifluoromethyl-phenyl)-
piperazin-1-yl}-methanone,

(2-cyclohept-1-enyl-3-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~iriﬂuofomethy1—pheny1)—piperazin-1—

vll-methanone.



10

15

20

25

30

can be prepared by methods known in the art, for example, by processes
described below, which process comprises a) reacting a compound of
formula WO 2005/023261 PCT/EP200+1009699 - 17 NH Ar R'Il with a

woaghipderdlof formula O R2 Ra Z Rs Ra RS Il to a compouHdlGiHetimidiacs?

0 R2 R CN ArN R R4 R R5 I wherein Ziis-hydroxy or halogen, and the
other substituents are as defined above, or b) reacting a compound of
formufsrOobriinnapNbRE TaREOR RSt Witthasconmpoand bt forereilaidis

R2BIIOR.OFR BRI IR RISsepsRShadpalladium catalyst to a
C)Ofn%und qf;Oﬁmula R2.C N R Ar'N~ R6| Ra . o
2-{4-(4-acetyl-2-tluoro-phenyl)-piperazine-1-carbonyl]-4-nitro-benzoic acid methyl

ester.

An embodiment of the invention are further those compounds, wherein R is 5 or-
6-membered heteroaryl containing one, two or three heteroatoms, selected from the
group consisting of cxygen, sulphur or nitrogen, optionally substituted by methyl, for
example the following compounds:

{(5-methanesulfonyl-2-thiophen-2-yi-phenyl)- [4—(4-triﬂuorométhyl~phenyl)-piperazin—
1-yl]-methanone,
{(5-methanesulfonyl-2-thiophen-3-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-
1-yl]-methanone, _ :
[5-methanesulfonyl-2-(4-methyl-thiophen-2-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-methanesulfonyi-2-thiazol-2-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
yi]-methanone,
(5-methanesulfonyl-2-pyridin-4-yl-phenyl)-[4-(4-trifluoromethyl-phenyl}-piperazin-1-
yl]-methanone or
[4-(2-fluoro-4-triflucromethyl-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-trifluoromethyi-
phenyl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-(tetrahydro-pyran-4-y1)-phenyl]-[4-(4-trifluoromethyi-phenyi)-
piperazin-1-yl]-methanone or
1-(4-{4-]2-(3,6-dihydro-2H-pyran-4-v)-5-methanesulfonyi-benzoyl]-piperazin-1-yl}-3-

fluoro-phenyl)-ethanone.

The present compounds of formula [ 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



R1 R5 1 CVO 2005/023261 PCT/EP2004/009699 -18 wherein X is

halogen and the other substituents are as defined above, or c) reacting a

compound of formula O X R CN Ar'N~ R6 R4 R R5 Ib with R2SnBu3 or
WR281\IE3Gh the presence of a palladium catalyst to a compobEHH28)4/009699

formula O R2 'NR ArN~R6 R 'R R5 I-wherein X is halogen and the

other substituents are as defined above, or d) reacting a compound of

formulaO X 'R N\ 1J)R6 Ar'N~- ( R5 Ib to with a compound of

formula in the presence of a palladiuprpp@lyst and base to a compound

of formula WO 2005/023261 PCT/BP20 4/®b9§199 -1990HR rN

with a compound of formula

O R

R3
z

R’ R’

R5

I
to a compound of formula
o R

wherein Z is hydroxy or halogen, and the other substituents are as defined above, or

b) reacting a compound of formula

R R b
with & 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



ArN R61/R4 R Rslc, wherein X is halogen and the other substituents

are as defined above, or e) hydrogenating a compound of formula /~0 R |

N R3 ArNj(~R6 Ra R RS Id 5 wherein R is (C2-C6)-alkenyl or
WOCLEBikynyl to a compound of formula 0 R' r N R Ar'N~HRBEPHRAHR0699

RS le wherein R'is (C2-C6)-alkyl or (C2-€$)-alkenyl f) reacting a

compound of formula0 R 3 R 4 to R R If with trimethylsulfoxonium iodide

Mirsgiresenke efca badéheo R uoniptinehtf formuiaing 4005/023261
PCT/EP2004/009699 -20-0R3 N~ArNR6 R4 R RS Ig g) reacting a

compoynd=titgrmetanpound of formula

o X

R(ﬂ
Ny
AF/NV RB R4

1 5

with R*SnBus or R*SnMe; in the presence of a palladium catalyst to a compound of

5 formula

e
o
N
A!‘/ V RG R4
1 5
R R T
wherein X is halogen and the other substituents are as defined above, or

d) reacting a compound of formula

10 with a compound of formula

|

=3~

|

in the presence of a palladium catalyst and base

to a compound of formula



0 X R ICN Ar'N.J~ R6 :IC R4 R R Ib with a compound of formula

TMSCF3 in the presence of copper to a compound of 5 formula 0 CF3

I'N R Ar'N~ R6 R4 R R Ih wherein X is halogen and the other
WELASSitteRtS are as described above, if desired, converting thBGEEETBe 98699

obtained into pharmaceutically acceptable;@cid addition salts. to The

compounds of formula | may be prepared in accordance with process

variant a) to g) and with the following schemeg 1 to 8. The starting
pared in accordance with
known methods. 15 WO 2005/023261 PLT/ER2004{609699 -21 Scheme
10R ZR' R"RaN.yR$ 11( AfX + N g rNH HN~ R 2. optimal
Ar'Nv’ 1 removal of Y if Z: OH#WFQ& ' 1gent is added: X:
halogen i.e. CDI, TBTU R

Ic,
wherein X is halogen and the other substituents are as defined above, or

e) hydrogenating a compound of formula

5 wherein R is (C3-Cs)-alkenyl or (C,-Cs)-alkynyl

to a compound of formula

wherein R’ is {Cy-Cg)-alkyl or (Cy-Ce)-alkenyl

f) reacting a compound of formula

1¢ R

with trimethylsulfoxonium iodide in the presence of a base

to a compound of formula



Y: H, protective group (i.e.boc) Z: OH, halogen (i.,e..CI)0R2R CN ~\R
ArNiR6 R4 R | ArandR'- R6 are as described above. 5 Compounds of
general formula | can be prepared by reacting a piperazine of formula Il
Withtad/egatpound of formula 11l (Z = CI) or Il (Z = OH) in the pPEIERIBF009699
an activating agent like CDI ( N,N-carbonylgiimidazole) or TBTU
(2-(1H-benzotriazole-1-yl)- 1,1,3,3-tetramethyluroniumtetrafluoroborate).
Piperazines of formula Il can be prepared h h tlng of corresponding
piperazines with ArX or by reacting of co@esp _Rding N 10 protected
piperazines with ArX in the pres (ce\of palladium cgfalyst followed by
Th

cleavage of the protective grouplk‘gzé}f%%6 ‘@ roup is typically

tert-butoxycarbonyl (Boc). Schel | R3 RZB(OH)2 or
R2B(OR)2rN'R3JArNR ‘ArN R’ adium catalist R' RS R
R Ib 15 Xis Cl, Bl or 1, Ar and RR- R6 are as &scrlbe above.
Compounds of general formula | can be prepared by reacting of a

corres Q%@Q@X'a&‘rﬁ% & of gcgrfrgul 1Ib with boronic acids or esters under
Suzuki‘€onditioris in the presence o a palladium catalyst (e.g.
tetrakis(triphenylphosphine) palladium, palladlum acetate 20 tri-tent-butyl
phosphine) and a base (e.g. cesium car
potassium fluoride). WO 2005/0%3%6[{1

3 N
A!'/ f\) RG

with 2 compound of formula TMSCE; in the presence of copper to a compound of

5  formula

R Th
wherein X is halogen and the other substituents are as described above,

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

10 The compounds of formula I may be prepared in accordance with process variant a) to

g) and with the following schernes 1 to 8.

The starting material is commercially available or may be prepared in accordance with

known methods.

15



OXORZ3Rs N N\RI'NI/4R2SnBu3 or R2SnMe3tla ArRR Ar N
R, RR R Rs Ib Palladium catalist R'l Xis Cl, Brorl.5 Arand R' - R6 are

WQS OLBEY above. Compounds of general formula | can be BiepaREdU5{p09699

10

15

20

reacting of a aryl halide of formula Ib with an.organostannane under Stille
conditions, in the presence of a palladium catalyst (e.g.
tris(dibenzylideneacetone)dipalladiumSshiesgfdrm complex), of a ligand

(e.g. triphenylarsine) and of copper iodide. 10 Scheme 4 O X ~ O 5~ R\R

R3 Si ~N N Palladium catalist N N~sa ArR6 R4 ArR~RR RIg %

is Cl, Bror I. Ar and R" and R3- R6 are as described above. Cc?m[g*

of general formul can be prepared by reactlnl?q aryl halide o orR £ i
15}k with gthy al’){ triméthylsilant emgéngSonagashira ditions in the
presence of pal 1catalymkls(tw hosphime) -
palladium, of copper iodide andehase (gg. triethylamine), follbwelhihan an
basieisgatment to provide compound Ic. Scheme 50 RO R'?gg %e”t Is added:
h%d fb}?@i@Neﬂ' ab fi.e.boc) '

haiogen (i.e.:Cl)

O
‘/\N R
N
Ar (R® R

R R5 [

Arand R' — R® are as described above.

Compounds of general formula I can be prepared by reacting a piperazine of formula II
with a compound of formula III (Z = Cl) or III (Z = OH) in the presence of an activating
agent like CDI  N,N-carbonyldiimidazole) or TBTU ( 2-(1H-benzotriazole-1-y1)-
1,1,3,3-tetramethyluroniumtetrafluoroborate). Piperazines of formula II can be prepared
by heating of corresponding piperazines with ArX or by reacting of corresponding N-
protected piperazines with ArX in the presence of palladium catalyst followed by

cleavage of the protective group. The protective group is typically tert-butoxycarbonyi
(Boc).

Scheme 2

0 X o R

R3 s 2 R-'i
(\N R°B(OH), or R'B(ORY), ]/\N
- N

Af/N ;R R Palladium catalist Ar” &t R® R

R 5 5

=) R
b ]

XisCl, Brori,

Ar and R' = R® are as described above,

Compounds of general formula I can be prepared by reacting of 2 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-fert-butyl phosphine) and a base (e.g. cesium carbonate, sodium carbonate, potassinm
fluoride).



Ar'N R6 5 R Pd/C or Raney Ni ArN R6 R4 R Rs R"Id le 20 wherein R is
(C-C6)-allcenyl or (C2-C6)-alkynyl and wherein R' is (Cz-C6)-alkyl or
(C2-C6)-alkenyl and At, R1 and R3- R6 are as described above.

wGampoerds of general formula le which does not contain ins@itiratiznoganvs99
be prepared by hydrogenation of derivati"v? of formula Id for which R
contain insaturation, in the 25 presence of hydrogen and catalyst (e.g.
Palladium on carbon or Raney Ni). WQ2005/823261
PCT/EP2004/009699 -23 Scheme 6 4R trimethylsulfoxonium O 3 |od|de
R3 N baserN Ardl i' ArNR6 RRRR Iflg Arand R™ and R R&Are
as described 4 R
can be prep red yr g of am@mo&%wpounq\pff rmul
under Cox nefitiong in-tife prese4m(;e-t;xi_mn:leﬁ'wyIs&%n‘ﬁ)xhﬁn‘ﬁ3 anfa "R’
base (e.qg. pota@smm texf-butoxyded=iBehemea:Zi@ X 0 CF3 Rs :atal:&°N
R NArNR R6 RA'N R6 R&R R Ib Ih to XisCl,Brorl. Ar and R' and R3- I
R6 are as described above. Compounds of general formula Ih can be

&d]%/?ﬁactmg of an aryl halide of formula Ib with

(tr dorém trimethylsilane, in the presence of a copper catalyst

5 ArandR'-— R are as described above.

Compounds of general formula I can be prepared by reacting of a aryl halide of formula
ib with an organostannane under Stille conditions, in the presence of a palladium
catalyst (e.g. tris(dibenzylideneacetone)dipalladium chloroform complex), of a ligand
{e.g. triphenylarsine) and of copper iodide.

10 Scheme 4
O X 7~

2? == Si\:— N

N O Paliadium catafist r\‘z/\

N ~ R A 1

R’ 5 ) R

R
ls)

XisClL 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
15  Ib with ethynyltrimethyisilane 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 9 N 2
3
(\N l R hydrogen . (\ N R
i . N
Ar,N\)HT RENF SR Pd/C or Raney Ni Ar \’?5 R® ] R*
R 5 R
le

20
wherein R is {C;-Cg)-alkenyl or (C3-Cs)-alkynyl and wherein R is (Cy-Cg)-alkyl or
(C,-Cg)-alkenyl and Ar, R! and R*~ R® are as described above.
Compounds of general formula [e which does not contain insaturation can be prepared
by hydrogenation of derivatives of formula Id for which R contain insaturation, in the

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



15 (e.g. Cul), and potassium fluoride. Scheme 8 0R O X ~ R3 R3
R2B(OH)z or R2B(OR)z z Z Rs | R4 R6 R4 Palladium catalist $ R lll R
llls Xis CI. Bror | and Z is OH. Ax and P.2- R6 are as described above.

WO MhReé Ihtetmediate compound of formula 11l with Z = hydroxy €& B 04/609699

16

15

25

prepared by reacting of an aryl halide of fgrmula llia with boronic acids or
esters under Suzuki conditions in the presence of a palladium catalyst
(e.qg. tetrakis(triphenylphosphine) palladium, palladium acetate,
tri-tert-butyl phosphene, PdC12(dppfZ)-apd g base (e.g. cesium
carbonate, sodium carbonate, potassium fluoride, potassium hydroxyde).
25 WO 2005/02326 I\ECT/EP2004{0Q86R%sxshilie acid addition salts of
the basic compounds of formula lind&ige converted to the corrélspo dlnga
free bases iy ith at le&id%@ stoichiometric eqqﬁai ;
suitable base usﬁjcp ium or potassium hydrdxide,.pb 1055
carbonﬁfe, soydiLﬁn bi @rb&ate, ammonia, and the Iigk\é. StaTF?eHcom ale ungs
of formula | and their Sharmaceutically usable addition salts possess g

valuable pharmacalogical groperties, Specifically, it has been found that
the 2 o?ﬁ‘éirg “(')gtif"ée;ﬁseg‘aeﬁﬁfﬁ?ﬁfi?hfbvﬁ'are good inhibitors of the glycine

triins porie(@lyTrdyy thenpomphufifdsswdsd invessigatesh i8S oElANRGEOf an

; o o ; i aaerdy
B R i e B A B
bEVRELESHIRKOPES) 5192 [BiB b difBEeHABIdgiEStoxyde).

Penicillin/Streptomycini % (Gibco lifescheme 7

o X o CF,
3 TMSCF, r?
/N\'y‘ g8 4 . Al‘/N\’s) RG Rd
Ar 1 R R copper catalist R
R RS =’
b ih

XisCL Brorl
Ar and R! and R’~ R® are as described above.

Compounds of general formula Th can be prepared by reacting of an aryl halide of
formula Ib with (triffuoromethyl)irimethylsilane, in the presence of a copper catalyst

(e.g. Cul), and potassium fluoride.

Scheme 8
0o R
o X ‘ =&
R°  R®B(OH),or R'B(OR), *~
z o RS R4
R R Paliadium catalist RS

Ha
XisClh 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 I1la 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, PACI2(dppf};) and a base (e.g.

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



technologies), Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine
1 mM Gibco life technologies) Uptake buffer (UB): 150 mM NaC1, 10 mM
Hepes-Tris, pH 7.4, 1 mM CaCl2, mM 15 1(Cl, 2.5 MM MgS0O4, 10 mM

wrdbsghaeese. Flp-inTM-CHO (Invitrogen Cat n R758-07)cell$ stabiy004/009699

1G

20

30

transfected with mGlyTlb cDNA. Glycine jptake inhibition assay

(mG1yT-1b) On day | mammalian cells, (Flp-in'-CHO), transfected with

mGRe HricDNA e el tptatie Bﬁﬁae&epsﬂydﬁdﬁfgﬁﬁﬁzhe] IstwyebeiBonverted to the
compleie, 2 MedinHIguL lyareryein. 29 NIGEl sultie plates, ¢,

&€medium was aspirated and the cells'were was ce
vﬁfﬁ éaeé%%w rﬂf@@@h@r@@r@s\s@/@r@hﬁéwméam@asf@mz@mma@ 2pdium

Vit reihere () Aexpatentidl cempetitor, (i) 10 mM non-radioactive glycine,
(iif) a concentration of a potential inhibitor A range of concentrations of

tﬁ%@%ﬁ%&%n&w&? er te qﬁt? {fgf % fﬁmégcg gi)té]:alt%ﬁossess

concentration of mﬁ ItOT 215 resu tln

cﬁ%\é@ﬁﬁﬁh@ﬁl@ﬁﬂi@%ﬁ%@ﬁ%@ﬁﬁmﬁﬁm@ca@wm@bwkéo@mmth@ compounds
sefdhiopraes theririnecdiaieh added conmining t3hH winehetH0 ni1-1),

(11 16 C|/mmol) and 25.sM non-radioactive glycine. The plates were

o\é’%‘ﬁsg%}g?n\?h&!g&}% PALIS %EE'%M@%%%%@% & a%?et'on

e mixture and was ree tlme with ice-col e ce s were
Iysed with scintillation liquid, 3Q shaken 3 hours and the radioactivity in the
cells was counted using a scinﬁﬂlﬁ%@%ﬁl\@ﬂ@ﬁ@é preferred compounds
show an ICso (M) at GIyT 1 <0.04. WO 2005/023261
g pediunpiNuEerhplerNo: FEBO (e tainpieliologisd kgl bovine

%@rﬁﬂ%@}ﬁ) @ %1 G%@c@lgg@Z@n@lg%%s)l?&%ﬁn??m% bt @ 92k R0 life
0.014 43 0/032 76 0.012 520017]?7700% 30({67 0025 550.0
{Gibco [ife techno

@%W%@@%@é@?@%@é mg/ ogies), Glutamine I m%% Gibco

life technologies)

Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCly, 2.5 mM
KCl, 2.5 mM MgSOy, 10 mM (+) D-glucose.
Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b cDNA.

Glvcine uptake inhibition assay (mGlyT-1b)

On day 1 mammalian cells, {Flp-in™-CHO), transfected with mGlyT-1b cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin
in 96-well culture plates. On day 2, the medinm was aspirated and the cells were washed
twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with
either (i) no potential competitor, {ii) 10 mM non-radioactive glycine, (iii) a
concentration of 2 potential inhibitor. A range of concentrations of the potential
inhibitor was used fo generate data for calculating the concentration of inhibitor
resulting in 50 % of the effect (e.g. ICso, the concentration of the competitor inhibiting
glycine uptake of 50 %). A solution was then immediately added containing PH]-glycine
60 oM (11-16 Ci/mmol} and 25 uM non-radicactive 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 Iysed with scintillation lquid,

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

The preferred compounds show an ICsp (uM) at GlyT-1 < 0.04.
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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

preperations. The pharmaceutical preparations can be administered orally, e.g. in the

form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,

emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

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

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

inorganic or organic carriers for the production of pharmaceutical preparations.



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

w@msentimention are those, 20 which include disorders of thecaerteab +/009699
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nervous system, for example the treatmegg or prevention of

schizophrenia, cognitive impairment and Alzheimer's disease. The dosage
carrtvasycorithinwider linitesdnd thitccof aalisesdrave 10 be iadibisted dahtheke can be
individyal ' [ 1] r case..| case of ora. .
e e e 01 e eleine
B80T AN pErEST g@@%’%ﬁ%ﬁﬁ%@kgé@@rﬁ?ﬁmﬂ&mgﬁﬁb&@ﬂ& waxes,
cRrsespending amduptobapharmageitically able saltiheregfintngsve

ds%%)étdogeelgeC@e}yelbseaadhmir)istered ggs single daose or in divided doses and,
iR RacHtoT THE G her T Ea T ATSaRBe (SR sddn AR RS IR HSaRETs Basules-

inditateda T fdlivibingresartiptestitivlstiate thel presentiaventompith outer,

gga&giseg,itﬂ L-derp o3 &8 &1}4%@4%?@5@9&ﬁk%&lg%ﬁ&r}gﬁ@smes are, for
005/023261 PCT/EP2004/009699 -27 Intermediates Examiple A

FHrORIE- YN ZRCEP By R ST mislepihe diBropes eyt the like.
bromide (1.6 g, 7.1 mmol) in acetonitrile (30 nil.) was added dropwise
tert-bUtpnthten(hceS tind] 863 mtival) earQG wnichire? enineiiepr&ervatives, solubilizers,

%EHMQZ@E&W%@%%B{Q, eRldi{GAS: S%Zé%'el}é'g@iwg&g,]@g%ag&, Q5 Fot Zfarying

mmol) was added portignwise within 10 minutes at OC. The mixture was
ST O PTE S o R En PR ER S A PR SRS o VBFRiGH Alafeattain stil
thehsptitenipaascedimaiashbin sdcuo.céhe to residue was taken in HCI IN (15

ml) and ethyl acetate (30 nil). The organic layer was extracted with NaOH

IN (3x12 B JH8:2QUeaHS BYes Was-aaidiiedwith HC 12, Hhe [rRulting

solid was filtered, washed with water and dried (high va?um, 50C) to

proRIaD B BOMGTEOE§aAN G- BERRSICHG 92186690 Felitig S0, Object of the present
Nt Gslislbdrsanydier Bieir production, which comprises bringing one or more
compounds of formula I and/or pharmaceutically acceptable acid addition 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 [ or of the corresponding amount of a pharmaceutically acceptabie
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 llustrate the present invention without limiting it. All

temperatures are given in degree Celsius.
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2-Chloro-5-methanesulfonyl-benzoic acid Cl O OH 0=5=0 A solution of
2-Chloro-5-(methylthio)benzoic acid (CAS: 51546-12-4; 2.5 g, 11.8 mmol)
was dissolved in methanol (50 nil) and cooled to 0OC. Oxone (21.9 g, 35.5

WRhABH%A8120 added portionwise within 5 minutes. The mixtut€ TARR2004/009699

stirred at OC for 30 minutes and then at.rgom temperature for 22 hours.

The mixture was filtered. The filtrate was poured onto water (200 ml). The
agueous layer was extracted with dichlatediatsane (5x50 ml). The

combined extracts were dried over I\]l§2 04, filtered and the solvent was
removed in vacuo. The solid was stirre in e%her (30 ml), filtered and dried
(%BW%M@O@?@@S provide 2-chloro-5-methanesulfonyl-benzoic acid
(1.96:g, #0%) as a beige solid, M-H: 232.9. 30 WO 2005/023261
PCHEP2Q04/009699 -28 Example C 2-lodo-5-methanesulfonyl-benzoic

acid O btl 0=S=0 (a) 2-Amino-5-methanesulfonyl-benzoic acid NHZ 0

OH 0=8S=0 5 A mixture of 4.26 mmol

2-chloro¥s-methanesulfonyl-benzoic acid (see example K, stepl), 0.39

mmol Cgpper powder and 10 ml ammonium hydroxide 25% was heated at

125 <1366wit stireing éo 11 8HrontisleNi W& Wasweag lethteeomile (30 mi) was

temparature and fil gx;{mg olid was washed withjmethanol, The =~

filtrate ng concentr%g in vag'égi]\%ﬂ’?hgé %érlléq ed%/vlaaiegé}(%ﬁlea With ler

1N P =Sy T8 BRI SISV adhrés WP A8 A diéd {Evmol) was
S ed rauphiciydeldihe lifle: BRmRP ;. M (R ):rd Ik sMdd 2t 0°C for 2 hours
and then at room temperature overnight. Half of the solvent was removed in vacuo. The
residue was taken in HCl IN (15 ml) and ethyl acetate (30 ml). The organic layer was
extracted with NaOH IN (3x10 ml). The aqueous layer was acidified with HCI 2N. The
resulting solid was filtered, washed with water and dried (high vacum, 50°C) to provide
2-bromo-5-cyano-benzoic (0.92 g, 66%) yellow solid, M+H"=227.1

Example B
2-Chloro-5-methanesulfonyl-benzoic acid
¢ oo
CH
O=5=

|
A sclution 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 6°C for 30 minutes and
then at room temperature for 22 hours. The mixtare was filtered. The filtrate was poured
onto water {200 ml). The aqueous layer was extracted with dichioromethane (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 mi), filtered and dried (High Vacum, 30°C) to
provide 2-chloro-5-methanesulfonyl-benzoic acid (1.96 g, 70%) as a beige solid, M-H:
232.9.



100%) (b) 2-lodo-5-methanesulfonyl-benzoic acid O OH Y 0=S=0 15 To
a suspension of 3.0 mmol 2-amino-5-methanesulfonyl-benzoic acid in a
mixture of 1.7 ml sulfuric acid and 1.7 ml water was added dropwise a

WEeOliioi 868.92 mmol sodium nitrite in 1.7 ml water at such raterthptahieni9699

10

temperature did not exceed 3C. The mixtyge was stirred at 0C for 1 hour.
A solution of 3.0 mmol Kl in 1.7 ml water was added dropwise at OC. The
brown suspension was allowed to WeERatpIE and stirred for 20 30 minutes.
Excess iodine.was destroyed by addition of a few drops of a sodium
hﬁcﬁ%ﬁg)egggé |€“en%sc‘)$§%%ﬁ}ﬁr%nezé%lﬁflvévas filtered, washed with water and
dried!(HVE 50C, 1 hour) to yield the title compound. MS (m/e): 325.0

(M- 825 WO 200i/023261 PCT/EP2004/009699 -29 Example D
ra Methyl-4-(4-trifluoromethyl-phenyl)-piperazine-I-carboxylic acid
tert-Butyl ester Nri0 N~ CF3 i To a solution of
3-PFERYI-piperazine-I-carboxylic acid tert-butvl ester (1.0g, 5.3 mmol) 5
and of 1-Bromo-4-trifluoromethyl-benzene (1.0g, 4.4 mmol) in toluene (10

i weren addes sodiialesh uaje; 0,69, 6.2 mmol),
2-(dicydohexylphosphino)biphenyl (31.mg,89 mmol), and
tris(dibenzylideneacetone)dipalladium-chloroform complex (23 mg, 22
MO action mixture was then stirred for 16 hours at 80C. After

jag to cool to room temperature the reaction mixture was .
concentrated in vacuo and purified 1o by column chromatography (Si02,

76)g:,'?1”&)tane/ethyl acetate 0-30%) to give the title compound as a light

‘brown solid (0.47g); MS (m/e): 345.2 (M+H+, 100%). Example E

4 42xEtuorosd -ffunron Sthilkplefyt) cipeeazifieridanbmiyliciddid dertabipiyl K,
e§{§§1), 0.39 mmol Copper powder and 10 ml ammonium hydroxide 25% was heated at
125-130°C with stirring for 18 hours. Mixture was cooled to room temperature and
fitered. The solid was washed with methanol. The filtrate was concentrated in vacuo.
The residue was acidified with HCI IN to pH=2. The obtained solid was washed with
water and dried (HV, 50°C, 1 hour) to yield the title compound. MS (m/e): 214.1 (M-H,
100%)
(b) 2-lodo-5-methanesulfonvi-benzoic acid
! O

OH

O=?2O

To a suspension of 3.0 mmol 2-amino-5-methanesulfonyl-benzoic acid in a mixture of
1.7 ml sulfuric acid and 1.7 ml water was added dropwise a solution of 3.92 mmo]
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 mmeol K1 in 1.7 ml water was
added dropwise at 0°C. The brown suspension was allowed to warm to rt and stirred for
30 minutes. Excess lodine 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%)



'OF N F 15 F A mixture of 5 g (20 mmol)
1-Bromo-2-fluoro-4-trifluoromethyl-benzene, 4.6 g (24.7 mmol)
n-Boc-piperazine, 106 mg (0.1 mmol)

WeridiBeiRzylideneacetone)dipalladium chloroform complex X7/ EPEP8/69699

i0

15

20

25

mmol) sodium-t-butoxide and 144 mg (0.4gmmol) 2-
(Dicyclohexylphosphino)biphenyl in 50 ml toluene was heated for 16 h at
80 C. After 20 cooling to room tempéremmelahe mixture was treated with

1ﬁzaispieaeyﬂM-Mﬁﬂq@M%ﬁL%ws@.}a@[s@%@emgsmfﬂy M08 byl ester

residue was purified on silica elufing witha™ gradient of heptane | EtOAc to
yield after evaporg@tion4.54 g (63%) of the tittle compound as white
amorphous gﬁﬁd, (m/e): 349.2 (MH+, 100%). 25 Example F

1-(2-Fl ngﬂluoromethyl-phenyl)-piperazine NHFN, ) FFCVO
2005/023261 PCT/EP200-t/009699 -30 A mixture of 3.11 g (9 mmol)

4427 Fludro-4-trifluoromethyl-phenyl)-piperazine-I- carboxylic acid tert-butyl
ester in %p ml_dio; vas treated with .93}ml 4N HCl in_dioxa ﬁ59r h
B0 D B R S S romo

ntig N e os-4rit Esarameth it seml (E(RALL Tho diganidyshaseO0wal were
washed with,36:2 Mlsridraied NaGh Al paueousiphs Bi '

aﬂid extracted with Sét)%ﬂ E OAc. J he combLi{rigd org ﬁ?g‘%g;ﬁ%%ﬂ%l )
driddth MGSOPRREH( {?8?51?6 BYrRAPT @Peée BPotinadigem complex (23
comdunchel. M@m@nystalmrmérﬂia):sm&f@w H i80%)30°C. After allowing
P{& & L{Bergbm IEM¥Q%§ %ngﬂmmpk%&enﬁ%ed in vacuo and purified

2-Cyclohex-|-enyl-5-methanesulfonyl-benzoic acid O HO C,
by column chromatography (5i0,, 70g, heptane/ethyl acetate 0-30%) to give the title

compound as a light brown solid (0.47g); MS (m/e): 345.2 (M+H", 100%).

Example E
4—{2—Ffuoro-4—triﬂuoromethy1—phenyl)~piperazine— 1-carboxylic acid tert-butyl ester

A mixture of 5 g {20 mmol) 1-Bromo-2-fluoro-4-triflaoromethyl-benzene , 4.6 g (24.7
mmol) n-Boc-piperazine, 106 mg (0.1 mmol) Tris(dibenzylideneacetone)dipalladium
chloreform complex 2.77 g ( 28.8 mmol) sodium-#butoxide and 144 mg (0.4 mmol) 2-
(Dicyclohexylphosphino)biphenyl in 50 ml toluene was heated for 16 h at 80 °C. After
cooling to room temperature the mixture was treated with 15 g Isolute HM-N and ail
volatiles were removed under vacuum. The residue was purified on silica eluting with a
gradient of heptane / EtOAc to yield after evaporation 4.54 g (63%) of the title
compound as white amorphous solid; MS (m/e): 349.2 {MH", 100%).

Example F
1-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine

F (\NH
N
e M
F

F



O_ S; O In analogy to a procedure described by Masuda et al. [M.
Murata, T. Oyama, S. Watanabe, Y. Masuda, Synthesis 2000, 778] a
stirred mixture of 1 eq. 2-cyclohex-l-enyl 15

W 308 81tétFAmethyl-[1,3,2]dioxaborolane, 0.8 eq. PCT/EP2004/009699

10

20

25

2-iodo-5-methanesulfonyl-benzoic acid, 2;gq. aqueous 3M KOH solution
and 0.03 eq PdC12 (dppf)2-CHC13 in dioxane (0.2 ml per mmol) were

heateittta 8063 for Ste Thel)the ZeRation- mtxiﬂﬁ@ﬂgxﬂamﬁdp ﬁ@{famn@- 1-

e t t the ue se aC|d|f|ed WI'[

eé%r%%t% 1%&:%%@% eé e p?)Ho ed organic axirsets }%\/élﬂﬂ “NHClin
N&sE, fARare gtaad @vEisorHedr Thes Z@Immeapad)dudmsapwm Byl water, 20

flagheshromatorapby:p:si magb%q@t@n@wmmgh%m& X it 30

the.title co ﬁﬁ (ISN): 279.8 M-H-. Example

ya%%%tﬁff %&J@J 15 &?ﬁ%‘ﬁsea fr%s’ﬁmsﬁ%}xblaeﬂja@ Fitasied wih §0 ml EtOAc.
FEhewmgbpm@dedmépmm%&hﬁdéﬁthg&ﬂm@wﬁ@wﬁae nzeield 2.1 g (95
a -5- Jf acidand, . .,
L P R ENE0E AT adoaoosy

tetramethyl-[1,3,2]dioxaborolane [M. Murata, T. Oyama, S. Watanabe, Y.
Masuetdyr EXNthesisi 200Qn 1/ ki MS:(ISN): 264.8 M-H-. Example 1 5

2 Cyclohept [-enyl-5-methanesulfon benzg r%acid OHO O~S.0

Following procedure A, 2-Cyclohept-I-én ethanesulfonyl-benzoic

a&@%lpi@éa}mﬂréﬂn@h@d@@fnmhbmﬁ@mﬁ-benzoic acid and

2-cyclohept-i-enyl-4,4,5,5-

In analogy to a procedure described by Masuda et al. [M. Murata, T. Oyama, S.
Watanabe, Y. Masuda, Synthesis 2000, 778] a stirred mixture of 1 eq. 2-cyclohex-1-enyl-
4.4,5,5-tetramethyl-[1,3,2]dioxaborolane, 0.8 eq. 2-iodo-53-methanesulfonyl-benzoic
acid, 2 eq. agueous 3M KOH solution and .03 eq PACl; (dppf),-CHCL; in dioxane (0.2
ml per mmol) were heated to 80°C for 5h. Then the reaction mixture is diluted with
water, extracted with AcOEt, the aqueous phase acidified with 2N H,SOy, extracted with
AcQEt and the pooled organic extracts dried over Na:SOy, filtered and evaporated. The
crude product is purified by flash-chromatography on silica gel with heptane/AcOEL as
eluent. to vield the title compound; MS (ISN}: 279.8 M-H".

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

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-



tetramethyl-[1,3,2]dioxaborolane [M. Murata, T. Oyama, S. Watanabe, Y.

Masuda, to Synthesis 2000, 778]: MS (ISN): 292.9 M-H-. Example J

2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoic acid 0 O HO

w0 2854132615 Following procedure A, PCT/EP200-4/009699

2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanegplfonyl-benzoic acid is prepared

from 2-iodo-5-methanesulfonyl-benzoic acid and

wmoéihm&emléio&zﬁn&oﬂeﬁammwfa 2] db@r&&bw"aj&eaﬂw? é\/lu)rmamﬂaa,
Y, esis 2000, 778]: MS (ISN): 280.8

%%m%b%%ﬁéa@% ﬁé\qﬁs%uﬁromethyl benzoic acid O CF, HO Y

N 02 WO 2005/023261 PCTIEP2004/009699 -32

5-Nitro-2-trifluoromethyll- ben20|c ac igkisprepared from the known
3 I 4-nitro-I- trifluoromet zene bya |dat|on with chromium
7 2% Taﬂ'?%tn Lente “%T&I?\?&féetse ? E%&f?bcﬁﬁ ure following a procedure

Aeberli et al. [P. Aeberli, P. Eden, J.H. Gogerty, W.J.

Following procedure A, 2-Cyclohept-1-enyl-5-methanesulfonyl-benzoic acid is prepared
from 2-10do-5-methanesulfonyl-benzoic acid and 2-cyclohept-1-enyl-4,4,5,5-
tetramethyi-{1,3,2]dioxaborolane [M. Murata, T. Oyama, . Watanabe, Y. Masuda,

10 Synthesis 2000, 778]: MS (ISN): 292.9 M-H".

Example |
2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-benzoic acid
o
=
O
HO
053_.0

15 Following procedure A, 2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesuifonyl-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".

20 Example K
5-Nitro-2-trifluoromethyl-benzoic acid
o] CF,

HO

NO



N '/0==0 FF F A mixture of
(2-lodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)- 20
piperazin-1-yl]-methanone, Example 9 (100 mg, 0.186 mmol), Pd(PPh3)4

w L mg3£0093 mmol), Cul (1.8 mg, 0.0093 mmol) and PCT/EP2004/009699
Ethynyltrimethylsilane (32 ul, 0.223 mm_o!,)zip triethylamine (0.4 ml) was
heated to 80C for 4 hours.The mixture was cooled to room temperature,

dﬁu‘t\edmhrﬁlhwﬁﬁﬁéﬂ{? -blered and the-solventwaskemaved Mo NaeH: niiro-1-
crude 0|I was puri ed on S (Heptane/Ac Et 0%- 40%,15

mullﬁﬂ esek)g-f1 3 provi %ﬁ%g‘?ﬂ&%’&%@é‘@ﬁ%@ BRGRAGRGR 3624 );
WMEVS%/QllemammmClﬁbﬁmngn@mdeﬂme described by Aeberii et al. [P.

[%éﬂeﬂiﬂpofs‘a@hetm@ @&%@% @m&maébp@yﬂe@?ﬁeﬂ?%@%%mi%ez%

FFE30/ oIIowm&lprocedure he title compound

> v&ég@g/\r\: ﬁ‘é[ﬂgéﬁsﬁéﬂq% BB SAsetRhhenyl)-piperazine and
2-Chloro-5-(N-methylsulfamoyl)benzoic acid (CAS = [68901- 09-7] ); M-H
= 460.1 WO 2005/023261 PCT/EP I$04/0(19i99 -33 Example N
[4-(2-Fluoro-4-trifluoromethyl-phenyl)-pip drazin-1- -yl]-(2-iodo-5-methanesul
f&agredereRr) Sereabirbite BaNipl F/O=1=0 FF

(5-Methanesulfonyl-2-trimethylsilanylethynyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-

10  piperazin-1-yl}-methanone

P

s o M
.

[ |
F - O:!ézo

P %

A mixture of (2-lodo-53-methanesulfonyi-phenyl)-[4-(4-trifluoromethyl-phenyl)-

20 piperazin-1-yl]-methanone, Example 9 (100 mg, 0.186 mmol), Pd{PPh3}4 (10 mg,
0.0093 mmol}, Cul (1.8 mg, 0.0093 mmol) and Ethynyltrimethylsilane (32 ul, 0.223
mmol) in triethylamine (0.4 m!) was heated to 80°C for 4 hours.The mixture was cooled
to room temperature, diluted with ethylacetate, filtered and the solvent was removed in
vacuo. The crude brown oil was purified on Si02 (Heptane/AcOEt 0%- 40% ,15

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

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

G Gl

F .
L~
F}(©/ 0=5=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-
09-71); M-H = 460.1

30



5 Following procedure E, the title compound was synthetised from
1-(2-Fluoro-4- trifluoromethyl-phenyl)-piperazine (Example F) and
2-lodo-5-methanesulfonyl-benzoic acid (Example C); M+H = 556.9.
wBxampls 110 5-Methanesulfonyl-2-thiazol-2-y1-benzoic acidSur@+/609699
0=$=0 (a) 2-lodo-5-methanesulfonyl-benzgic acid methyl ester 100 /y
0=5=0 Following procedure D, 2-iodo-5-methanesulfonyl-benzoic acid
methyl ester is prepared 15 from 2-lggaegseethanesulfon),l-benzoic acid

( IER% Cf) ethanol 8 % Yleljli white. sp{ld 357.8

nﬁ? ey /g;f?%ﬁ%ﬂwetfﬁgng%uﬁs B S AT Reh e
ENEbase | WO 20051023261 PCT/EP2004/009699 -34

Followmg procedure |, 5-methanesulfonyl-2-thiazol-2-yl-benzoic acid

methyl ester i epared from 2-lodo-5-methanesulfonyl-benzoic acid

methyl este ggnﬁ 2- tylstannanyl-thiazole (CAS: 121359-48-6).

CalorlgssToil, 5% yield, MS (m/e): (MH+, 100%) 5 (c) 5

M ulfonyl- Zi%ﬁ?aibl 2-vl-benzoic acid

5Methanesulfonyl-2- thlazol 2-yl-benzoic acid is prepared by

s sapenification ofia:Methangsuylf 2% Al %9 lhenzoig, 810' Beiv .

ester in th presence Of sodium roxi In a mixture o dloxane
aﬁéﬂ@ﬂﬁgmﬂgﬁl@@@)@@@% 13?&/\? anig 2-Todo-5-methanesulfonyl-benzoic

acid (Example C); M+H = 556.9.

Example O
10 5-Methanesulfonyl-2-thiazol-2-yl-benzoic acid

SN
o

X OH

}

=

o=sl.no

(2} 2-lodo-5-methanesulfonyl-benzoic acid methyl ester

ﬁ\o/

-
G:?:O

Following procedure D, 2-icdo-5-methanesulfonyl-benzoic acid methyl ester is prepared
15 from 2-lodo-5-methanesulfonyl-benzoic acid (example C) and Methanol. 86% Yield,

white solid, MS {m/e): 357.8 (M+ NH4+, 100%)

{b) 5~Methanesulfonv1~2~thiazol-2—v1~bem:_oic acid methv] ester

[/~
S/NO



i0 50% vyield, MS (m/e): 282.2 (M-H, 100%) Example P 1-
(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine ( JNH NIA/ F F 15
(a)-4-(3-Fluoro-4-trifluoromethyl-phenypiperazine-I-carboxylic acid
wiersbytybester O N'k O F NJ CF3, To a mixture of sodium textdatoxid@cosee
(0.68 g, 6.9 mmol), palladlum(ll)acetate %_} mg, 0.05 mmol),
2-(di-t-butylphosphino)biphenyl (149 mg, 0.49 mmol), tert-Butyl-l 20

pipsazing ﬁ@’&@é&‘lﬁle(&@tﬁa&& Lpamehz01-2-y1-benzoic acid methyl ester is

4 chloro- -fluor trlflu ride 4.94 mmol) was added deg zed
AR éﬁ%%é%zgtf&%ﬁ et e

wﬁsbwswnmm{émmwﬁe&dmm \iHS ptBetofliered, aath trieldijtrate
WRE CaNeen ;\/gtierd {Basaguo. The residue was chromatographed over silica
gel: eluent: Heptane/E hylacetate 0-10% over 15 minutes to provide the
titte compound (1.05 g, 25 61%) as a -white solid, MS (m/e): 349.2 (M+H,
100%) ¢ Ld3Ruerg-4ntafiviorombtaybicthenyl)-piperazine WO
_ A

20%"%%”%&1&FJE&%Q%@C?;?%?@ZP%%CQ'}'F o 6 2RSS, of .

mpoun was prepared according to rocédire deséribed 16
eXdrHpsrecFulfemd -2~ thzazoi 2-vl- benzmc acid methyl ester in the presence of sodium

4&%&?&%@%@9@ rreetyinhsny):-RiRetazingt hegthrlic agigh st Uty solid,

ester s lid, / 9.2(.MV4+H, 100%) 5 Example Q
(%/‘iﬂ(ﬁff?{ﬁﬁ%t rQ Wﬁ%(; iperazine F NH

Example P

(¥4

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

15

(a)-4-(3-Fluoro-4-trifluoromethyl-phenvl)-piperazine-1-carboxyiic acid tert-butyl ester

Nio
Sadl

To a mixture of sodium tert-butoxide (0.68 g, 6.9 mmol), palladium(IDacetate (11 mg,
0.05 mmotl), 2-(di-t-butylphosphino)biphenyl (149 mg, 0.49 mmol}, tert-Butyl-1-

20  piperazine carboxylate (1.1 g, 5.9 mmol) and 4-chloro-2-fluorobenzotrifluoride (1 g, 4.94
mrnol) 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,

25 619%) as a white solid, MS {m/e): 349.2 (M+H, 100%).

{b) 1-(3-Fluoro-4-trifluoromethvl-phenvl)-piperazine




N 0.0 This compound is commercially available 10 Example R
[4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-(2-iodo-5-methane
sulfonyl- phenyl)-methanone F J N /S\ 0 15 Following procedure E, the

il Womndaetind was synthetised from 1-(2-Fluoro-4- PCT/EP2004/609699
methanesulfonyl-phenyl)-piperazine (Comgigrcially available from
Peakdale) and 2- lodo-5-methanesulfonyl-benzoic acid (Example C); M+H
=567.0 (10%’%9 WO 2005/023261 PCT/EP2004/009699 -36 Example
S 3-Fluo o-4¢\[¢1(2-iodo-5-methanesuIfonyl-benzoyl)-piperazin-

sy#tietised from 3-Fluoro-4-piperazin- 5 1-yl-benzonitrile (W09625414,

ﬁiﬁ%ﬁ%g&og and 2-lodo-5-m thanesulfon%ﬂ-benzmc acid (Example C);

S OFESRR p\Iveaslprepare according to the procedure described for example F

(5avettaiteSlitonyt-2-ifivoethytsiahpaeyfipiéps it A-triftborginethiylaeutyl ester

nybsRipsaFinsdnd] e thanona Nt 107479 p F A mixture of
(2}{-||odo{)gmetﬁane]su|fo@3?§heny|%-(4-triﬂu’é’?omethyl-phenyn-

piperazin-1-yl]-methanone (Example 9, 2.62 g, 4.87 mmol),

5 Example Q
1-(3-Fluoro-4-triftuoromethyl-phenyl)-piperazine

F (\NH

G

This compound is commercially available
10
Example R
[4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-y1i-(2-iodo-5-methanesulfonyl-
phenyl)-methanone

15 Following procedure E, the title compound was synthetised from 1-(2-Fluoro-4-
methanesulfonyl-phenyl)-piperazine (Comrmercially available from Peakdale) and 2-
Iodo-5-methanesulfonyl-benzoic acid (Example C); M+H = 567.0 {100%)

20



10

15

Tetrakis(triphenylphosphine)palladium(0) (248 mg, 0.21 mmol),
Palladium(ll) acetate (77 mg, 0.34 mmol) and Hexamethyldistannane
(2.72 ml, 8.27 mmol) in 15 Tetrahydrofuran (15 ml) and Triethylamine

WO7si2vas heated at 100 C for 1 hour. The mixture was cBolB@ER2004/609699

room temperature and concentrated in vaguo. The residue was
chromatographed over Si02 (ethyl acetate/heptane/triethylamine 0/98/2 to
18/80/2) to provide the title compouBek{8p12 g, 35%) as an off-white

i Exampl 2- -5- é-,_ iaz |-- ~/s~ WQ 2005/02326
s Sk T o
mmol) in Tetrahydrofuran (50 ml) was added dropwise a 2 M solution of
Butylmagnesiumgchloride in Tetrahydrofuran (9.83 ml, 19.7 mmol) and
the mixture was gtirred at room temperature for 16 hours. 5-
Methyl iaﬁ@ 1.00 g7 10.1 mmol) was then added and stirring continued
for a hP*Sfl%our, whereupon a solution of lodine (6.53 g, 25.7 mmol) in
Tg/ ofuran (EGTﬁ“I@) was added dropwise. After stirring for a further 1
Hour, the reaction mixture was quenched with aqueous sodium
thiosulphate solution (20%, 100 ml) and extracted three times with Ethyl
acetate. The combined organic phases were dried over Na2S0O4 and
dodlsentrar dadvac Hot il easitpo walschiromtiteipabfroch GvBhS024-piperazin-
(ﬁlﬂ%é&&?ﬁﬁﬁm@mﬂa 1@2@3@%%@09*)%3%38@5@949%&@_@@%%@mm

as.hrown oil, Example V_4-Methanesulfonyl-biphenyl-2-carboxylic aci
BEXdLE¥ERE 9L b6t Tiéthanesulfonyl-benzoic acid methyl ester To
2-lodo-5-methanesulfonyl-benzoic ddfipkample C, 10.0 g, 30.7 mmolin

( THE wvas added C .20 g. 33.7 mmol) and the mixture heated ..
M e S D e R e
iraurSindsyllemeiiaaore C for a further | h. The mixture was then cooled

to room temperature and concentrated in 20 vacuo. The residue was
chromatographed over SiO2 (ethyl acetate/dichloromethane 4:1)

N
Sa e

A mixture of (2-lodo-5-methanesulfonyl-phenyl)-[4-{4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (Example 9, 2.62 g, 4.87 mmol),
Tetrakis(triphenylphosphine)palladiam(0) (248 mg, 0.21 mmol), Palladium(Il} acetate
(77 mg, 0.34 mmol) and Hexamethyldistannane (1.72 ml, 8.27 mmol) in
Tetrahydrofuran (15 ml) and Triethylamine (0.75 ml} was heated at 100 °C for 1 hour.
The mixture was cooled to room temperature and concentrated i1 vacuo. The residue
was chromatographed over Si0, (ethyl acetate/heptane/triethylamine 0/98/2 to 18/80/2)
to provide the title compound (990 mg, 35%) as an off-white solid.

Example U
2-Iodo-5-methyi-thiazole

A

5



10

to afford the title compound (8.95 g, 86%) as white crystalline solid. (b)
4-Methanesulfonyi-biphenvl-2-carboxvlic acid methyl ester A mixture of
2-lodo-5-methanesulfonyl-benzoic acid methyl ester (1.20 g, 3.53 mmol),

WIR2PRERYAE-n-butyltin (1.27 ml, 3.88 mmol), PCT/EP2004/609699

Tris(dibenzylideneacetone)dipalladium(Q)3£226 mg, 0.25 mmol),
Triphenylarsine (108 mg, 0.35 mmol) and Copper iodide (309 mg, 1.62
MIAG RN -Bi farraniidd (30 ml) Wastheatddnal QB fondan (50 ml) was

haddsd TRy X TaWNRSS } centrated in
e A
{até

acetate F ARG Prhes Ha e Seasmpsaner (502 es989%)

ablatdfhiabite Crystalllie sotith MG {IBEY 2292 0: MHEWQ 2005102328 further
) - nesylfanvl-biphenyl-2-carboxvlic

T B R o L L L a0

gVas Adat By B Ee AtrRtiwaS Sdadyshv ddaOheselstion (ZiS8miyas

37uerriredhy-ahddheomixtdiawas ohapted-aBRiEn0rats, hod REREWEWAS] three

tfg%rlleg%c%gacﬁgg T %%dilfk?edctoo H 1dwith conc,5 hydrocg{gric acid, and

extracted 3 timeswith ethyl Soetates PRESRBREI 6y ’iﬁdp%%é\é?z\%%fénd

dFfe Rty RS @M E Fhp oraiion inyabumafiogdethtie tittestonipeiyhd

(9030 98%) 25)a39 wilwhite cormtaline solid-(Mss IS fZ M

Example nesulfonyl-2-fluoro-phenyl)-piperazine” T0 1i- -éycﬁ)propa"

NHF ( \INJV OS ~/d\O (a) 3 4-Difluoro-benzenesulfinic acid To sodium

sulfite (22.2 g, 176 mmol) in 80 ml watemaldAT was added dropwise over

20 1M ion; 9f 3.4-diflyiororbenzenesulfonyl chloride (5.00 g, 23.5

ré)mo ﬁf%gglﬁ%%%f 3;(1§rr1] .ylﬁ\%r%%’cgé%ﬁ 40 ml) was then added

dropwise gfti the reaction mixture was pH 14 and the mixture was then

allowed tosstif at RT for a further 16 h. The mixture was then cooled to O

{a) 2-Todo-5-methanesulfonyl-benzoic acid methyl ester

To 2-lodo-5-methanesulfonyl-benzoic acid (Example C, 10.0 g, 30.7 mmolin 250 ml
THE was added CDI (5.50 g, 33.7 mmol) and the mixture heated at 70°Cfor 1 h
Methanol (12.4 m_l, 307 mmol) was then added and the mixture was heated at 70 °C for a

further 1 h. The mixture was then cooled to room temperature and concentrated in
vacuo. The residue was chromatographed over 8i0; (ethyl acetate/dichloromethane 4:1)

to afford the title compound (8.95 ¢, 86%) as white crystailine solid.

(b} 4-Methanesuifonyi-biphenvi-2-carboxvlic acid methvl ester

A mixture of 2-lodo-5-methanesulfonyl-benzoic acid methyl ester (1.20 g, 3.53 mmol),
Phenyitri-n-butyltin (1.27 mi, 3.88 mmol), Tris(dibenzylideneacetone)dipaliadium(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".



phases washed with saturated aq NaCl solution and then dried with
Na2S04. Evaporation 20 in vacuo yielded the title compound (4.21g,
97%) as a white crystalline solid. MS (ISN): 177.1 -M-H (b)

Wa- I3 EHsro-propane-I-sulfonyl)-1,2-difluoro-benzene To PCT/EP2004/009699

3,4-difluoro-benzenesulfinic acid (500 mg, 2¢831 mmol) and triethylamine
(0.43 ml, 25 3.10 mmol) in 10 ml DMF was added 1-chloro-3-iodopropane
(1.43 &N andi) mriebitte milxdurs :

mixtyre wes ihef.posed;ontowater aadiexiragted i
ac%ﬁg}&;he combined onganic hasres Were then v%sflh%%'r?
a

resicitednasehibimatagraphechaversSia2 dethybakataialeRtang H 0t 1 with conc
- aff
o e
PCTPERD

feQi

arhaidb5 C for 3 h. The reaction

ith ethyl .
PR )

b
soiatisrdetiadbaar EAULRY Corfedibrated Inmabuamd the mixture was

bure heat

g:

§1St;§LZ%C:$% {§#%%§%F%%@ﬁﬁ€ﬁg%v%%§%§% eorganic phases

CTYERZE04 009899530 Fepramayeioproparesiffodyfitthe title compound (903 mg,

2-aifluor-Re RZeR;kQ AMABne solid. MS (ISN): 275.1 M-H,

4-(3-chloro-propane-I-sulfonyl)-1,2-difluoro-benzene (300 mg, 1.18 mmol)
in 10 ml THE at -78 C was added dropwise a 0.9 M solution of potassium
bis(trimethylsilyl)amide in THE (3.65 ka8 imol). The reaction mixture

1oWag @@}ﬁ%@\ﬁ%@eggﬂaﬁgg%%}(ﬁ%% e%%qg cégggigtyed for a further 30

min at R IXture
and water (10 ml), and then extracted three times with ethyl acetate. The
combined ogganje
vacuo. The s'ge/{/vas chromatographed over SiO2 (ethyl
acetate/hg
off-whH¥ io
1-(4 CyccfoprovanesuIfonyl-2-f|uoro-phenyI)TDi erazine To

4-cyclopropanesulfonyl-l,2-difluoro-benzene (40 mg, 0.18 mmol) in 5 mi

N,Na-% gim%t@dggg_ﬁmiz‘%g was addeg piperazine (47 mg, 0.55 mmol) and
thé ] ‘ or 90 min. The mixture was then
cohoentiaredsinfiiactd ig-diferavtel) tilétodnpoignd BT way, B2ws) dropivise over 20

browyn SalidktMP 4R a8 M Examris K cinethd4-RipeeagiRdivh ko mi
1,3,5]triazin-2-yl)-amine f (

ition of 1 M aq HCI (2 ml)

flases were dried with Na2S0O4, and concentrated in

S

ne 1:10) to afford the title compound (90 mg, 37%) as an
morphous solid. MS (ISP): 219.2 MH' f d)

N
15 dioxane. I M2q NaOH (40 mB' was then added dropwise until the reaction mixture was

20

25

30

pH 14 and the mixture was then allowed to stir at RT for a further 16 h. The mixture was
then cooled to 0 °C and concentrated H,S0, added until the reaction mixture was pH 1.
The mixture was extracted three timeés with ethyl acetate and the combined organic
phases washed with saturated aq NaCl solution and then dried with Na,SQ,. Evaporation
in vacuo vielded the title compound (4.21g, 97%) as a white crystailine solid.

MS (ISN): 177.1 M-H’

(b} 4-{3-Chloro-propane-1-sulfonyi)-1,2-difluoro-benzene
To 3,4-difluoro-benzenesulfinic 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;SOy, and concentrated in vacuo.
The residue was chromatographed over Si0, {ethyl acetate/heptane 1:50) to afford the
title comnpound (300 mg, 42%) as an off-white crystalline solid.

MS (ISP): 257.2 {7 ClIIMH", 255.1{**CliIMH*



/NAN yN Nom/ N 20 (a)
4-(4-Chloro-(1.3,5itriazin-2-yl)-piperazine-I-carboxylic acid tert-butyl ester
A solution of 11 mmol of 2,4-dichlorotriazine (WO 02/083654) in 20ml of

Wacktbiitdke L was chilled and treated with 11 mmol of triethylarRiFieERI#01/109699

. 4-f4-Di lamino-(1,
te%?—ﬁlt%;é?%q&%%#ﬁ%qﬁﬁm% a 8%) M solution of potassium

i0

15

jo
o

30

mmol of N-BOC- piperazine. The reaction fixture was stirred for 2 hours
at 0 C then for 2 hours at room 25 temperature. Addition of 100ml brine
ahd fpPORAER jebiatd Vielgsithezenade product which was

quéfiﬁ%mgbtﬁﬂi&%%é &ny@%@tﬁﬂﬂééﬂa!@sbég%ﬁéﬁéBblgg%?l@lnmol) i

3,51triazin-2-ylZnpiperazine-I-carboxylic aCid’

O( S oyl Bria T2 | DA hoakDTHE R514i30 JSelHes then

e damine in.methanol was stirred at ro )
e e S i ar T e miture
CHterrratisn Bhadsififreafioivbyaditdriiarol raphy{Sid20 ethykmtdtatestracted
cyelehenanevitd kyigldscihe title.campaisachas 3 colorless, sQlit MRMe)iso, and
3(891.1%6?1!\4&%&100%&&0)?%|metggl- 4-E|£1erazm-l-vl- 1%,3,5Itr|az'|n-2-v|)-am|ne

5 RS At O)frﬁ_vr% o, e Tesicle Wa romatographed over Si0; (ethyl

At Bipieptpiaeind[ 103 Bindazint 2ly hepiperarir@d-roabionylic agisk-white
tert:Bpivbestenin. 1 mi sichigromathane was chilled and treated with 14

mmol of trifluoroacetic acid. The reaction mixture was heated to 40 C for
30 min. After cooling, 50ml of 2M aqueous sodium hydroxide is added.
Thi orGadicdayesiasankaidd - tiried-phdreoneantated to yield the title

c o) ish ail, 10.MS (m/e); 26 M+ 000+, 100%
T RS 251 bEHIR gl o
-FRAIBVScAINdAS RIS APH phesighn e anseS Frnanel) | rl\the piikture was
GrarQ 43 f-attawing praceduis Euthadilecampoundwas swihelisetrord the
el g RIB R TR RS R o454

Example X
Dimethyl-{4-piperazin-1-y1-[1,3,5]triazin-2-yl)-amine

(a) 4-(4-Chlore-{1,3,51triazin-2-vl)-piperazine-1-carboxylic acid tert-butvl ester

A solution of 11 mmol of 2,4-dichlorotriazine (WO ‘02/ 083654) in 20ml of acetoniirile
was chilled and treated with 11 mmol of triethylamine and 11 mmol of N-BOC-
piperazine. The reaction mixture was stirred for 2 hours at 0° C then for 2 hours at room
temperature. Addition of 100ml brine and extraction with ethyl acetate yields the crude

product which was purified through trituration in ethyl acetate,
MS (m/e): 300.3 (MH", 100%)

(b} 4-{4-Dimethvlamino-[1.3,5]triazin-2-y1}-piperazine-1-carboxvlic acid tert-buty] ester

A solution of 2 mmol of 4-(4-Chloro-[1,3,5]triazin-2-y1)-piperazine-1-carboxylic acid

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



methanesulfonyl-benzoic acid (Example C); M+H = 574 Example Z 20
[4-(2-Fluoro-phenyl)-piperazin-1-yl]-(2-iodo-5-methanesulfonyl-phenyl)-me

thanone o | ooo 0-70 Following procedure E, the title compound was

weymthatised from 1-(2- Fluorophenyl)piperazine ([1011-15-0]) &rtiEP2604/009699

2-lodo-5-methanesulfonyl-benzoic acid (gxample C); M+1J = 489 25 WO

2005/023261 PCT'/EP2004/009699 -41 Example AA

1t{BqFdudnoededt(Reiod G:onmethanasttio p}ﬁlrifﬁlaﬁﬁyﬂ)}p ipetazinekydbhn€siygh,; ethyl
a?&ﬁ@é‘f-’ Ighgx!.ujxel\{'l U\glélﬁ_ ﬁdesﬂg %(F%U '2194? goc%%jllil&% 'S:Ul}«g'e title

compoun was synthetis plperazm-
90&%{@%9 i£88763-57-3] and
2 Iodo 5-methanesulfonyl-benzoic acid (Example C); M+H = 531

Example®R-10-piperazin-1-vl-[1 3,3 triazin-2-yl)-amine

s SRR G jadese meihanesslionhenzaui piperazimIylbbenzonis

ile ~N\NJ W|n roce ure ound was

syrRtised fid Fﬁ%lla}aéféra;mp’é} qhiﬂf@@@ﬁzbﬁﬁﬂ I‘éa[il@QI_iﬁSﬁ%Bé Topaag with 14
2@@@9@5%@&5@@@5&&@5&&%@@&&@@ HEvRmple s G M 208 HdB50 min. After

%)%gla% e(%ﬁla éégfﬁqzetl)%dsgo i }a"gr%%ﬂfaolg%éﬁgz?ﬁg CP aen% ell?reg" I leparated,
dried and concentrated to yield the title compound as a yellowish oil.
10 MS {m/e): 267.0 (M+CHCOO", 100%)

Example Y
[4-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-y1]-(2-iodo-5-
methanesulfonyl-phenyl)-methanone

15 Following procedure E, the title compound was synthetised from 1-(3-Chloro-5-
trifluoromethyl-pyridin-2-yl)-piperazine ([132834-59-4]) and 2-lodo-5-
methanesulfonyl-benzoic acid (Example Cj; M+H = 574

Example Z
20 [4-(2-Fluoro-phenyl)-piperazin-1-ylj-(2-iodo-5-methanesulfonyl-phenyl)-methanone

Following procedure E, the title compound was synthetised from 1-{2-
Fluorophenyl)piperazine ([1011-15-01) and 2-lodo-5-methanesulfonyl-benzoic acid
(Example C); M+H = 489

b
w



o | Following procedure E, the title compound was synthetised from
1-(4-Piperazin-1-yl- phenyl)-ethanone [51639-48-6] and
2-lodo-5-methanesulfonyl-benzoic acid (Example 20 C);M+H=513 WO

W20US#023261 PCT/EP2004/009699 -42 Example AD [4- PCT/EPT004/605699

10

15

20

(1,4-Difluoro-phenyl)-piperazin-I-yl] -(2-iedq-5-methanesulfonyl-phenyl)-
methanone o0 1 o=s=0 5 Following procedure E, the title compound was
synthetised from 1-(2,4-Difuoro- phé#giRplpérazine [115761-79-0] and
23lgdaednethanesuylionyi-bem ol AisEmplen OipMi -
. agole AE %perazm | -yl-55-trifluoromethyl- gﬁ%ldlﬁglll\lslﬁ?l\%%nﬂ})
27% Iﬁ%yl -piperazin-l-yl)-5-trifluoromethyl-pyrimidine To a solution of
(3-Dimethylamino-2-trifluoromethyl-allylidene)-dimethyl-ammonium 15
chloride ([17621,4 8-9], 0.60 g) in acetonitrile (10 mL) was added
4- Benzyl /per in&- I-carboxamidine hydrochloride ([7773-69-5], 0.66 Q)
and trigthylandinel(0,87 mL) and the reaction mixture was stirred for 3
hom temperature. After such time the reaction mixture was
coretfirated in vaduo 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+). 20 (b) 2-Piperazin-I-yl-5-trifluoromethyl-pyrimidine To a solution

oﬁ@@ﬁewk&aﬁ%@zm{m SlHfiere %Wéﬁﬁ'éﬁiﬁ%x@lﬁﬁ%{[bm@-

methanofwas added Palladium- Cq({Deguss 101N, 5%) and the reaction
nREREAsY hRAtEd af BoeoBRdaFHyaroger atholsieremr Haresfignl-benzoic
miKHI(EamseER dleWeds®l

Example AB
3-Fluoro-4-{4-(2-iodo-3-methanesulfonyl-benzoyl)-piperazin-1-yl}-benzonitrile

Following procedure E, the title compound was synthetised from 3-Fluoro-4-piperazin-
1-yl-benzonitrile [182181-38-0] and 2-lodo-5-methanesulfonyl-benzoic acid (Example
ChM+H =514

Example AC
1-{4-[4-(2-Iodo-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-phenyl}-ethanone

Following procedure E, the title compound was synthetised from 1-(4-Piperazin-1-yl-
phenyl)-ethanone [51639-48- Bj and 2-Iodo-3-methanesulfonyl-benzoic acid (Emmple
Ch M+H =513



l':i‘
B

cool down to room temperature, the catalyst was filtered of and solvent
was removed in 25 vacuo to yield the title compound as a colorless solid
(0.41 g). MS (m/e): 233.1 (M-1, H'). WO 2005/023261

WPAPAPFT04/009699 -43 Example AF 2- [4- PCT/EP2004/009699

iC

15

25

(2-lodo-5-methanesulfonyl-benzoyl)-piperazin-1-yl] -benzonitrile 070 5
Following procedure E, the title compound was synthetised from
2-Piperazin-1-y1- benzonitrile [111373-03-6] and
2-lodo-5-methanesulfonyl-benzoic agid+fpxample C); M+H = 496

E ple-AG 4- . . .

A ey sl Bl R apsssearhe e -
Ox&:arh &ollowing procedure E, the title compound was synthetised
from 4-Piperazin-1-yl- benzonitrile [68104-63-2] and

2-lodo-5- methanesulfonyl -benzoic acid (Example C); M+H =496 15
Example 1 o

1-(4-acety &24 ‘ ethylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine
nowi co \/U ‘ number: [313377-35-4] Procedure C 20 Example
oro-4-[4- (fﬂtﬁo?o 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.J.; EN; 5; 11; 1999; 3261- 3272) (0.054 g,

rch n doxane (i) was teslgd win ieylgine (007341,

Fli&]m@@pmm—[w%ﬁéﬁﬁw}em@ﬁdndqéﬁsethmﬁiﬁi}%bemom acid (Example
V@QMQL)M?:S 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 WO 2005/023 261
PCT/EP2004/009699 Example AE

2-Piperazin-1-yl-5-trifluoromethyl-pyrimidine

Oy
Nog N~
Y
=N

(a) 2-(4-Benzvi-piperazin-1-vD)-5-triflnoromethyvl-pyrimidine

To a solution of {3-Dimethylamino-2-triflucromethyl-allylidene)-dimethyl-ammoniam
chloride ([176214-18-9], 0.60 ¢} in acetonitrile (10 mL) was added 4-Benzyl-piperazine-
1-carboxamidine hydrochloride ([7773-69-5], 0.66 g) and triethylamine {0.87 mL) and
the reaction mixture was stirred for 3 hours at room temperature. After such time the
reaction mixture was concentrated in vacuo and purified by column chromatography to
yield the title compound as a lght yellow solid (0.79 g). MS (m/e): 3234 (M+H".

(b) 2-Piperazin-1-vi-53-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 vield the title compound as a colorless solid (0.41 g). MS (m/e): 233.1 (M+H™).



-44 aqueous layer was extracted 3 times with CH2C12. The combined
extracts were dried over Na,S04, filtered and the solvent was removed in
vacuo. The crude gum was purified on a Si02 (Heptane/AcOEt 0%-20%

W 0miinates, then 20% (5 minutes) to provide 1-{3- Fluoro-4- PA=T/EP2004/009699

10

20

[ L]
s

(2-fluoro-5-nitro-benzoyl)-pip erazin-1-y|];%e_nyl}-ethanone (69 mg, 68%)
5 as a light yellow solid (M+H+: 390.2). Procedure D Example 3
3-[4-(4-acetyl-2-fluoro-phenyl)-piperazine-I-carbonyl]-4-bromo benzonitrile
10 To a solution of 2-bromo-5-cyana:benzoic acid (200 mg) 0.885 mmol)
in DMF (3 ml) was added dropwiseo%xfgl?g‘?bﬁyldiimidazole (148 mg,
0384 Rrkwip-Tviethtvesgien gvpiutioyl epased;ithe wihdureswisiheated to
50C for 15 minutes. The mixture was cooled to room temperature.
1-(3-Fluoro-4-piperazin-I-yl-phenyl)-ethanone (198 mg, 0.885 mmol) was

addgd portion
hour. 1@ SO
etfiylgCetdte. Th& solution was washed twice with water, dried over

N 4, filteretf&nd the solvent was removed in vacuo. The crude oil

was purified on Si02 (Heptane/AcOEt 0%-30% (10 minutes)) to provide
3-[4-(4-acetyl-2-fluoro-phenyl)-piperazine-I-carbonyl]-4-bromo benzonitrile
(TR8imgird9) caduvh Eetselicl { braius). w0 Epabyied ffofd-2-Piperazin-1-vi-
[4:(2- -brinitrasbenzayl-piperazin- |-yl]l-3-flugro-phenyl}-ethanene .
TR e e B e R A ey O
fcMé%r”ﬁﬁf@Z from 1-(3-fluoro-4-piperazin-1-yl-phenyl)-ethanone and
2-bromo-5-nitro-benzoyl 25 chlorideH{aA$188887-01-0; Grohmann,

Lo AL R Gl vl e ol 120 P

I-yl]-3-fluoro-phenyl}- ethanone 30 The title compound was prepared
according to the p(ocedure D described for example 2 from
1-(3-Fluorg-4- zin-l-yl-phenyl)-ethanone and

-meth ulfonyl- benzoic acid (Example B), 72%, white solid,

Following procedure E, the title compound was synthetised from 4-Piperazin-1-yl-
benzonitrile [88104-63-2] and 2-Ilodo-5-methanesulfonyl-benzoic acid (Example C);
M+H = 456

Example 1
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-flaoro-5-nitrobenzoyl)-piperazine
Known compound, CAS number: [313377-35-4]

Procedure C

Example 2
1-{3-Fluoro-4-{4-(2-fluoro-5-nitro-benzoyl)-piperazin-1-yl]-phenyi}-ethanone
A solution of 2-Fluoro-5-nitro-benzoyl chloride {CAS: 7304-32-7; Feng, Y ; Burgess, X
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; WOS714690) (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 o1l was taken in water. The
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Example 6 35
3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-I-carbonyls-4-chloro-benzenesul
fonamide WO 2005/023261 PCT/EP2004/009699 -45 The title compound

wW@agprapared according to the procedure D described for exampléi2efrarpso9

1-(3-Fluoro-4-piperazin-1-yl-phenyl)-ethaggne and
2-Chloro-5-sulfamoyl-benzoic acid (CAS: 97-04-1; Basu; D.-G.; J.Indian
@hemﬁda:yeﬂ.@r,ai%acl&ﬂ)?) 106)s(#2%CHhite. Shbd MBiied38t1) s were dried over

L_R@%@ and th olv t was removed in acuo“_T_ £ 61%& ﬁurlrr]l V{ﬁs Ptmﬁed ona

[4-(4-Acety uoro- p eny -piperazine-l-carbony
fgie(rﬁé’smﬁ Feitte CorapsuiRg, \ﬁ@@éﬂ%éﬁe@naeé@adiww&ei {3-
Wﬁﬂﬁ%q@(deﬁ%tl@egfﬁfr@)@ém%? piFRMzin-1-y1]-phenyli-ethanone (69 mg, 68%)
Iﬂorou4 p ﬁ ;#2 §rj%l) ethanone and
Gro Bty moy nzoic acid (CAS: 68901-09-7; BE

620741) (69%, light yellow foam, M-H: 452.1) Example 8

Ip{4:14r(2:@hloro-5-nitro-benzoyl)-piperazin-1-yl]
-3-fluoro-phenyl}-ethanone The title compound was prepared accordlng to

the procedure D described for examEP@@P S3from
B{B-Flugtord- wﬁebaaupﬂmﬁﬂlbmgeﬁdhﬁﬁﬂmmaﬂm bromo benzonitrile

FERSIR R R REREAC SO TR AR AT ME (B IRA BNee (5 m

rocedu re xam
(Wab@biédrﬁemmﬁulfoﬁyﬁmef&@mmni@imﬂh%ﬁ@ngeﬂﬁﬂmamﬂ)rﬁ%emﬁm@oz

-Yisimethaoone, 1o asaluiionQhlaledesssmethanesuiionyl:BenzQig A¢iyas cooled
(Example C, 3. 0 92 m ) in dlmethylformaml%wzl.lg ) were

SRR PR PO (PR A B HERHoH e BPGBs LT 0.885
(Bxr00] vAG. Bl ol rindt Widd -Thiffurdmeth yipheirytbipecaziterAbfABCHor 1 hour.

RN L%Q‘}é%ojvéa% %a?go M ﬁ@ﬁéﬁé mm%.zs“s‘éﬁgﬁ'i‘n%? ihep aé%”ﬂ‘?e

at room temperature for two hours, then concentrated In vacuo an

pakenyasstarhe B greishTSHOTB0gSPe Ellmeemirhasalvent was
10Q{610d0rOR{4:5/019) o AivE] thes HHaRMRGHENG (@s-ptRAEAROPIDIIIM; (10

MS (m 539.1
RSO ATAIe  L ETRaarreRy R R et A lcrar sl oo

benzonitrile (185mg, 49%) as white solid (M" 430 3).

Example 4
1-{4-{4-{2-Bromo-53-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone
The title compound was prepared according to the procedure C described for example 2
from 1-(3-fluoro-4-piperazin-1-yl-phenyl)-ethanone and 2-bromo-5-nitro-benzoyi
chloride (CAS: 80887-01-0; Grohmann, Chem.Ber.; 24; 1891; 3814) (819% vield, yellow
solid, M+ 430.0) |

Example 5
1-{4~[4-(2-Chloro-5-methanesulfonyl-benzoyl)-piperazin-1-yl}-3-fluoro-phenyi}-
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



Example 10 (2-Chloro-5-methanesulfonyl-phenyl)-

[4-(4-trifluoromethyl-phenyl)-piperazin-I-yl]- methanone The title

compound was prepared according to the procedure E described for
weéxaniples®135 from 1-(4-trifluromethylphenyl)piperazine (ABGR T/EP2004/009699

FO7741NB, [30459-17-7] and 2 WO 2005/Q23261 PCT/EP2004/009699

-46 chloro-5-(methylsulfonyl)-benzoic acid (CAS: 89938-62-5) ; MS (m/e):

46708 tl@ﬁfNprb)JrEﬁ(ﬁmplﬁlialeﬁ Fedeording to the procedure D described for example 2

[4 I r Vi
-B%ﬁjnc?rg %k?g%)(}l% X!J%E'}_rﬁ 3}}%{) ?({m pou n%evia/gics1 %r%%laofé’d odbrmAy-benzoic
tofié ﬁéée%ﬁr%éd%@@m%t@fof dingldaniboms 16 1939; 100, 106) (42%, white
14{3:E|warerdspiperazin-1-yl-phenyl)-ethanone and 2-Chloro-5-tetrazol-l-yl-

5 benzoic acid (CAS: 190270-10-1; corﬂmerc aI} (50%, white solid, M+H:
429.2) Example 12 10 Xainpie
1-§4444216<DikRidro Brpitrordemipytigipet azirb byl B4l dekarpbemdhsthan
onenJhedifle,comprund was prepared according to the procedure E
described for Exam é)le 9 from 2,6-dichloro-3-nitro-benzoic acid (CAS:

55 P S IRBAR g«g@y%{:ﬁaqd(gcm@pgg to the procedure I described for example 2
4-piperazin-Fyl-phenyljethanong: ;QQJ Ness.sehd, Jﬂd)22@@'&%1§;zﬂ_¥lt§ylsulfamoyh

0 LSl %@ﬂ%ﬁ&%@g%%Zé@?/opwa&?nowﬁ%n%m’a g

The titte compound was prepared according to the procedure E described
for Example 9 from 2-Fluoro-4- plper%ﬁg,ﬂi;ﬂ3 Benzonitrile [204192-45-0]

and 5- ethanesulfonyl -2- thiazol-2-yl-benzoic aC|d Example O{ MS (ISP):
AP M OEs’("ér‘r’I‘p’)‘pr drenzoyl)-piperazin-1-yl)-3-fluoro-phenyl}-ethanone

[47(5 k?@éha&q&tﬂf@%iﬁypé@ﬁadbhﬁﬂ@w}@l phﬁfaeaaré Mlhb@malfs}emmple 2
The tit ound was prepared acco to the descri

Tl s s s e o e eerenl
SWéﬁia?négtﬂﬁjﬁyllﬂ&hléﬁbI@@/B-Mﬁbenzom acid (Example 0). MS (ISP):
453.5 MHt. Example 84

Procedure B
Example 9
20 (2-Todo-5-methanesulfony}-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-yll-
methanone
To a solution of 2-lodo-5-methanesulfonyl-benzoic acid (Example C, 3.0g, 9.2 mmol) in
dimethylformamide (20 ml} were successively added TBTU (3.8¢g, 11.5 mmol), N-
ethyldiisopropylamine (8.0 mi, 46.0 mmol) and 1-{4-trifluromethylphenyl)piperazine
25 {ABCRF07741NB, [30459-17-7}, 2.5¢, 11.0 mmol). The reaction was then stirred at
room temperature for two hours, then concentrated in vacuo and purified by column
chromatography {8102, 50g, CH,Cl/MeOH/NH3 = 100/0/0 to 95/4.5/0.5), to give the
title compound as a pale brown foam ; MS (m/e): 539.1 (M+FH").
TBTU = 2-(1H-benzotriazole-1-y1}-1,1,3,3-tetramethyluronium tetrafluoroborate
30
Example 10
(2-Chloro-5-methanesulfonyl-phenyl)-[4- (4-trifluoromethyl-phenyl)-piperazin-1-vl}-
methanone
The title compound was prepared according to the procedure E described for example 9
35 from I-(4-trifluromethylphenyl)piperazine (ABCR F07741NB, {30459-17-7] and 2-



3-Fluoro-4- [4- (5-methanesulfo nyl-2-thiazol-2-yl-b enzoyl)-pip erazin- |

-yl] -b enzonitrile The title compound was prepared according to the

procedure E described for Example 9 30 from
w8-HusiasZepiperazin-1-yl-benzonitrile [182181-38-0] and PCT/EP2004/009699

5-Methanesulfonyl-2- thiazol-2-yl-benzoic geid (Example 0). MS (ISP):

471.4 MH+. Example 85 1-{3-Fluoro-4-

[4<Bomvethanedyifonf2iihiazobR-yldighznyipsipesazin; yt-phenyls 35

ethaneng, WO 2005/023261 PCT/EP2004/009699 -47 The title compound

was prepared according to the procedure E described for Example 9 from

1-(3-Fluoro-4-piperazin-1-71-pheny!) f&&apsd [189763-57-3] and 5-

MQIPEPB&J@HN%S&@_ZQJO?— Wihenzeit aaiskiExample wcﬁzg@ﬁgnyl}—ethanone

5 5 .MHt. 5 Exa
[ 4%?3{- Bl SRR o%ar%gfﬁ?f‘rﬁﬁéﬁﬁ%r%&mﬁ%ﬁﬁ Rr§;ﬁdure E described for example 2
_(SromethéinEludfonyirdpetienoll 2dybphetyimethanonk Thkltite mmwnnyz-

Was-pEnAIRd aseordingioihe; m&ﬁﬁg%ﬁzﬁ%@crw@?e@ﬁ%) 2ol
1-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine (Example P) an
Methanesulfonyl-2-thiazol-2-yl-benzoic acid (Example 0). MS (ISP) 514.5

MHt. Example 87 [4-(2-Fluoro-4-trifisarepiettyl-phenyl)-piperazin-

[-yl] esylfon I2th| zoI 2-yl-phenyl ne 15 The tjtle
10 >inigcglgnrge)ifi’%vaialﬂslCprgfo%lﬁée accor ding lgfop%grﬁrgé Tﬂtﬁe% &8§8rﬁ)@§‘¥ rethanone
Exdmiplls QOIﬁF(pml}.lLd(QlﬁlQm’pﬁﬂﬁrﬁmmmthyhpmpr&éﬂnﬂbed for Example 9

(Exgmple kland2s Methanssy @m&%d@sa%@bﬁsvbp%nzefﬁrﬁgfgéﬁ&@?'?a fluoro-
0). MS (ISP ). 514.3 MHt. Example 8

(44 B RS- A }%&hﬁﬁ&&%ﬁﬁ%@%ﬁ%ﬁﬁé%ﬂ@w% “ridifand$ (g f40-1

-2MKiazol- 2-yl-phenyl)-methanone The title compound was prepared
according to the procedure E descnb{%g mple 9 from
1-(2-Fluoro-4-methanesulfonyl-phen p| erazme (Example Q) and 5-

M%ﬁ{aﬁ@s&ﬁ&n%@ﬂﬁ}aiz@mlfyméﬁi@é%&(&bam@ opimeisRyyEdggonitrile
Mt %ﬁe@éﬁ‘ﬂ%@l@n%&vas prepared according to the procedure E described for Example 9

from 2-Fluoro-4-piperazin-1-yl-benzonitrile {204192-45-0] and 5-Methanesuifonyl-2-
thiazol-2-yl-benzoic acid (Example Q). MS (ISP): 471.0 MH™.

15

20
Example 83
4-{4-(5-Methanesulfonyl-2-thiazol-2-yi-benzoyl)-piperazin-1-yi]-benzonitrile
The title compound was prepared according to the procedure E described for Example S
from 4-piperazin-1-yi-benzonitrile | 68104-63-2] and 5-Methanesulfonyl-2-thiazol-2-yl-
25  benzoic acid (Example O). MS (ISP): 453.5 MH".

Example 84
3-Fluoro-4-{4-(5-methanesulfonyl-2-thiazol-2-yl-benzoyl}-piperazin-1-yli-benzonitrile
The title compound was prepared according to the procedure E described for Example ¢ -
30 from 3-Fluoro-4-piperazin-1-vi-benzonitrile [182181-38-0] and 5-Methanesulfonyl-2-
thiazol-2-vi-benzoic acid (Example O). MS (ISP): 471.4 MH",

Examiple 85
1-{3-Fluoro-4-[4-(5-methanesulfonyl-2-thiazol-2-yl-benzoyl)-piperazin-1-yl}-phenyl}-

35 ethanone



10

15

30

(4-Methanesulfonyl-biphenyl-2-yl)-(4-phenyl-piperazin-1-yl)-methanone
The title compound was prepared according to the procedure E described
for Example 9 from phenyl piperazine [189457-54-3] and

WA e EARSulfonyl-biphenyl-2-carboxylic 30 acid (Example VRS HISR)09699

421.3 MH+. Example 99 [4-(4-Hydroxy-phgnyl)-piperazin-
I-yl]-(4-methanesulfonyl-biphenyl-2-yl)-methanone The title compound

w’&semépammpacndmmgategmcmaﬁedmgtﬁ dﬁ\%ﬁ"&@@&ﬁg %@%@@f@g%ﬁmple 9

fr (: Yiels ) 6
ey DOCES: CerR e Bt (EAameTe vy b8y

4NE RN M@@%@%&@@E@d@ﬁf@@%@@Msdsxwﬁmlesxmz{
(4-Methanesulfonyl-biphenyl-2-yl)-[4-(4- methoxy phenyl)-piperazin-1-yl]-m
ethanone The title compound was prepared according to the procedure E
described for Example 9 5 from '1- (%zﬁa@B enyl) piperazine
[3‘8“23fﬁwéﬁdﬂimmaﬁﬁ%@%@nﬂ}@mw%W@exy&u&ﬁ@@kﬁ&xﬁm@hiam;

2.4, MH+. Example 101 (4-Meth
anesulffony biphenyl-2-yl)- [4-(4-trifluoromethyl-pyrimidin-2-yl)-piperazin-
16 i f‘rﬁ@fﬁaﬁ‘éﬁ%wm@ﬁérﬂff@a %\f@stlm@@aﬁéd@c@oimghodtﬁg Example 9

pﬁQﬁﬂd%ﬁEﬂﬁ%@ﬁﬁJ@fcﬁﬁH}/@ H8nifl0Biperazine (Fxam Sjﬂﬂ P and 5-

2:Piperazin-l-yl-4-trifluoro t yrimi 179 9
!ﬁ% anesﬂ?lnyél%lp Iaé%);ill”gzn?:gr %C%%E%é %6% \}\f I\@ép( S-"'Fl)(L S
MI-I+. 15 Example 102
[4-(4-Cyclopropanesulfonyl-2- fluoroﬂwg -piperazin-l-yl]-(4-methanesulf
yl- biphenyl-2-yl)-methanone The title compound was prepared
alg‘vc &ﬂg@f@ﬁéﬁﬂ%@ﬂﬁ?@lﬁl -gbserbaireRERainpit G-methanesulfonyl-2-thiazol-

lz(é}@ggig@mﬁam@guﬁ@nyl -2-fluoro-phenyl)- plperazme (Example W) and 4

M esulfon hen -2-carboxylic agi e V). MS (I
ZQ% ; wﬁ—?om@(amp & 1y5P 5%{4%&?5 ﬁ?o Iérf éﬁ“f&begf@r Example 9
(drarif] &db%mgx%piﬁlwbm@p@rhzmyﬂpmnmhaa cjﬁeaﬁﬁaréﬁé title 5-
COMRAHBG: WA REenated acpording;ta the Riacedus E RseBediors v,

Example 9

Example 88
[4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-(5-methanesulfonyl-2-thiazol-
2-yl-phenyl)-methanone
The title compound was prepared according to the procedure E described for Example 9
from 1-{2-Fluoro-4-methanesulfonyl-phenyl)-piperazine (Example Q) and 5-
Methanesulfonyl-2-thiazol-2-yl-benzoic acid {Example O). MS (ISP): 524.3 MH™.

Example 98
(4-Methanesulfonyl-biphenyl-2-yl}-(4-phenyl-piperazin-1-yl)-methanone
The title compound was prepared according to 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 59
{4-(4-Hydroxy-phenyl)-piperazin- 1-y1}- (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™.



from 1-(4-Trifluoromethoxy-phenyl)-piperazine [187669-62-1] and
4-Methanesulfonyl- biphenyl-2-carboxylic acid (Example V). MS (ISP):
505.4 MH+. Example 104 30

W2Mspsthylamino-phenyl)-piperazin-1-yl]-(4-methanesulfoRyITgipRERy1e9699

2-yl)- methanone The title compound was_ggepared according to the
procedure E described for Example 9 from

. Dimethyl-(4-piperazin-1-yl-phenyl)-amine [91703-23-0] and 4

-

2

10

Methanesulfonyl- biphenyl-2-carboxy§§ acFigl (Example V). MS (ISP): 464.3
MH-+, 35 WO 2005/023261 PCTTEP2004/009699 -49 Example 105
M.Q&Iéﬁﬁﬁléﬂﬁﬂgﬁﬁmﬁzpiphenﬂ—}yi)— [4-(4-methoxy-phenyl}-piperazin-1-yl]-methanone
1.5 5dtrazies2rybapiperazinebyii(4-raethanesuiony-biaReBYsscribed for Example 9
2-¥Ll)6meltu none Theégg% compound was %reganed gccord{ﬂg to the _
proc&dure 9B } E%ﬁ%}ﬁ 3§bf]r ipo->) and 4-Methanesulfonyl-biphenyl-2-
Dimethyidid-pieiEzimpbid Y1, A5RiEHN-2S ) -affine (Example X) and 4-
Methanesulonyl-biphenyl-2-carboxylic acid (Example V). MS (ISP): 467.4

MH+. Example 106 ' (4-Methanesulfonyl-biphenyl-2-yl)-[4-(4-methoxy-[
1,3,5]triazin-2-y1)-piperazin-l-yl]- 10 PRERR The title compound was
preparethacealEinglioiileprocedu Edesriiechion Fmmelth-HOM piperazin-1-
Z-Rﬁgh%}g%@?erazin-I-yI-[l,3,51triazine [59215-45-1] and

4-Methansdy onyl- biphenyl-2-carboxylic acid (Example V). MS (ISP):

A5Hh% Wil ot Exaimple 1188444 according to the procedure E described for Example ¢
(2-Rduprordstifiiaromethyliphenyh-pipetazinsayl-(279d8-5:methanesulfo

nyl- phenyl)-methandne The title compound was prepared according to .
th SRR B i Rb el forEXarpte 9l frgrample V). MS (ISF): 491.1 MH'.

1-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine (Example F) and 2-lodo-5

X

5 20 methanesulfonyl-benzoic acid (E’@@Qfﬁﬂo{)\ﬂs (ISP): 556.9 MHt.
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(Eﬁﬁrgrgrﬁsﬁm%mw&%uﬂmﬁmﬂwﬁQmeﬁm Ipylhifidietappquidenyl-
ragin e YEmeinanaienone
The title compound was prepared according to the procedure E described for Example 9
from 1-{4-Cyclopropanesulfonyl-2-fluoro-phenyl)-piperazine {Example W} and 4-
Methanesulfonyl-biphenyl-2-carboxylic acid (Example V). MS (ISP): 543.3 MH".

Example 103
(4-Methanesulfonyl-biphenyl-2-y1)-[4- (4-trifluoromethoxy-phenyl)-piperazin-1-yl}-
methanone ‘

The title compound was prepared according to the procedure E described for Example 9
from 1-{4-Triflucromethoxy-phenyl)-piperazine [187669-62-1] and 4-Methanesulfonyi-
biphenyl-2-carboxylic acid (Example V). MS (ISP}: 505.4 MH"

Example 104
[4-(4-Dimethylamino-phenyl)-piperazin-1-yl}-(4-methanesulfonyl-biphenyl-2-v1)-
methanone
The title compound was prepared according to the procedure E described for Example &
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".



10

20

30

25 The title compound was prepared according to the procedure E
described for Example 9 from 2-Piperazin-I-yl-5-trifluoromethyl-pyrimidine
(Example AE) and 4- Methanesulfonyl-biphenyl-2-carboxylic acid

WEHHPe2Y). MS (ISP): 431.1 MH+. Procedure F 30 Exampl&T3/EP2044/069699

rac-(2-lodo-5-methanesulfonyl-phenyl)- - 49 .
[3-methyl-4-(4-trifluoromethyl-phenyl)- piperazin-l-yl] -methanone To a

solution of Example 105

rae-3Neth tHfuar -bhenyl-pi ineak-gar lic aci .
té‘rt-%;tyl T At Ly ipheny
W%fg ( B¥Hffluoroacetic acid (1 ml) and the reaction mixture was

stifredit¢ ronmdendperatireedard 30-pindMftemsuchdime-thedgastion ¢, Example 9

IXtur entrated in v d the residue WO, 2005/023261
e G L S e T o A
thdSbimsen eyt ibkiee b2teddoietiahEsatiary\Dendsid Sjd467.4 M.
(ExampleC, 81 mg, 0,25 mmol), N-ethyldiisopropylamine (0.29 ml, 1.7
mmol), and TBTU (99 mg, 0.3 mmol%;’he reaction mixture was then
allowed to stir at room temperature ?PIIE > The reaction mixture was

thérvdomesnifatgbitiphacyiaayiy the sesidueyas, RortitdiRy calpiPerazin-1-v1]-
chramatography (Si02, 20g, Heptane/EtOAc 0-1000/6) to give the title
compound as a light brown solid (135 mg) MS (m/e): 553.1 (M+H+).
TBRUdezqummaer7 ot arenaregiicr o Sra tettapatrplironfudescribed for Example 9
E@E&ﬂ%ﬁm&ﬁﬁiﬁﬁélﬁéﬁf@ﬁﬂ%ﬁ-ﬁ,Ei}%(l}f‘i%l&@PE@Imtgﬁt@ﬁ@m&l)@aﬂdethaneﬂlﬁfonﬁw
-Me sulfonyl-biphenyl-2-y1)-[4-(4-tr methyl-phenyl)-piperazin-I-
PR A T i St arpeie - 118 CSES ISR LAY
(2-lodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl 15

phenyl)-piperazin-1-yl]-methanone (@‘@l{g@g&ﬁ; 70 mg, 0.130 mmol) in
dioxane (2 ml) was added phenylboronic acid (31 mg, 0.260 mmol)
fofd Aoy AT e B BSHRYE RBS  Fhigh RAGHE AR ((rpindey fomssbinaeylfonyl-
pstladinmnd@hahBgereaction mixture was then stirred for 24 hours at
C.The reaction mixture was then filtered pover celite and, concentrated

S SR L aL B CTAL MR B At P B BN Ik emple o
H100 0-0DFNHEC OO )oromethyl-phenyl)-piperazine (Example F) and 2-Todo-5-

methanesulfonyl-benzoic acid (Example F). MS {ISP): 556.9 MH".

Example 134
(4-Methanesulfonyl-biphenyl-2-vl)-[4-(5-trifluoromethyl-pyrimidin-2-yl)-piperazin-1-
yl]-methanone
The title compound was prepared according to the procedure E described for Example 9
from 2-Piperazin-1-yi-5-trifluoromethyl-pyrimidine (Example AE) and 4-
Methanesulfonyl-biphenyl-2-carboxylic acid (Example V). MS (ISP): 431.1 MH™.

Procedure F

Examplel3
rac-(2-lodo-3-methanesulfonyl-phenyl)-[3-methyl-4-(4-trifluoromethyl-phenyl)-
piperazin-1-ylj-methanone '
To a solution of rac-3-Methyl-4-(4-triffucromethyl-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester {ExampleD, 95 mg, 0.27 mmol) in dichloromethane (2 ml) was added
trifluoroacetic acid {1 ml) 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



According to the above procedure G described for the synthesis of
Example 17, further derivatives have been synthesized from
(2-lodo-5-methanesulfonyl-phenyl)-[4-(4-

winiflusvorsethyl-phenyl)-piperazin-I-yl]-methanone (Example 9pandburonicos99

5

10

acid or 25 esters and comprise Examples 34-27, 38-42, 45-55, 65 and
107 in (Table 2). According to the above procedure G described for the
synthesisobfdiantipte th7i ffurtheri derivatives hiavecheem syrthesized fTom-5-

1-{4-[4-(2- -B-Nifro- ni in-|- . :
BRI RO 0 g Scpormniani
pHERA BorbrienBoladad ERGHpIRS 18) (fablepl Addsrtingite tréabssves then
pr@n@ﬁweo@t@%eﬁdt&ﬁ%ﬁ@ﬁwetﬁ@ai%&h&.xm&&l@a&?oﬂ%&&%e was then

?ﬁ%at%%?%g yfzﬁ%e%ezr%ﬁsg}g e-%% frj,?fgrsl purified by column chromatography (510,
pigégalier eyt B2 odd-Bifethagosulie tilegoemyd:mbthanighe {fxamplél (135 mg)
N). angdr 3pHokenic (%Ldﬁ”( -xample 62-64). M TO 2005/023261
PCT/PP2004/009699 -51 According to the above procedure G described

forthe-syriHesishoPesiimsis 177 futther denvaned wapdwairafluoroborate
synthesized from [4-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)- piperazin-
1-yll-(2-iodo-5-methanesulfonyl-phenyl)-methanone (Example Y) and
bo%’%%%%‘r%&@#scgﬁgiénmprise Examples 108-116 in (Table 2). 5
According to the above procedure G BesserisetFfor the synthesis of
Examplghddedit 1—9%%@?¥Q%aﬁéﬁ(@%§¥mﬁ%%ﬁ%ﬂ—piperazin—1—Y1]—
[4-(2-Fluoro-phenyl)-piperazin-1-yl]-(2-iodo-5-
m&REHBSHfonyl-phenyl)-methanone (Example Z) and boronic acid or

esters arth geniptice Examplessltéideinl (GalileR)nH0- NeCordifigdm thethyl-

b dure G i f i 17 . -
15 3 eg%%ﬁ\;eg 1 ggggé%ﬁii%?ﬁ?gggééﬁéﬁ%&e% % Ei)é,aﬁn fgﬁ mm£wgg%loxane (2 ml)

20

30

va
1-$3:ridéed-ripnybasanicamédamesdlispymmol) followed by cesium carbonate (85

b%g?xﬁapéa%mkrﬂﬂ@ﬂmhsmﬁ?eﬁk?gfgﬁ&ﬁgpﬁ%ﬁ%@@f@m%&@?@ then

or esters. and compris es 122-124in (Ta : ording, 10

B AN o G HEFIG e WHFLSE G ahe T e

detbrativesthdve been syhthesizelifrom purified by preparative HPLC (MeCN, H20 +
-Gl ﬁ[ﬂdé—@po-&methanesuIfonyl-

3
benzoyl)-piperazirn-1-yl]-benzonitrile (Example AB) and boronic acid or
esters and
According to the above procedure G described for the synthesis of Example 17, further

derivatives have been synthesized from (2-lodo-5-methanesulfonyl-phenyl)-(4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone (Example 9) and boronic acid or
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-
vl]-3-fluoro-phenyl}-ethanone and trimethylboroxine (Example 14) or phenyl boronic
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-triflucromethyl-phenyl)-
piperazin-1-yl}-(2-iodo-5-methanesulfonyl-phenyl)-methanone {Example N} and

boronic acids (Example 62-64).



comprise Examples 125 and 126 in (Table 2). 20 According to the above
procedure G described for the synthesis of Example 17, further
derivatives have been synthesized from

WD Ado-5-methanesulfonyl-benzoyl)- PCT/EP2004/009699

5
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piperazin-1-yl]-phenyl}-ethanone (Examplg;AC) and boronic acid or esters
and comprise Example 127 in (Table 2). 25 According to the above
prbeEddirgCodes elibeefordiie syGithesishef Exennplerk R edlurtif@ample 17, further

deryatl . -(3-Chloro-5-tri idi
i %’ﬁ%ﬁé@l% %%g%%%ﬁg %l[%%ggﬁglg{?ﬁg Chloro-5-triffuoromethyl-pyridin-2-yi)-
y1t

ORISR Rt aNES e ﬁ&ﬁm}lﬁa@g@aﬁba@mﬁamm@myedﬁdmm%) and
abiok-oniesieitho fagecomprisebxenmias128:483 i (] able2) 30 According

to the above procedure G described for the synthesis of Example 17,

further derivatives have been synthesized from

244c(2dedo St heathrirrasulfotiyiase dzoyibegi ferdenybyidsherzmitiitée 17, further
(ExamplecAR)a e RGl I8 ,afd GAMRIISE EX > 1-1]-(2-i0do-5-
135136 n abﬁg%gi%“%%g%%%?ﬂ%Z%F&?%%E{%%%iz%‘c?é‘%%%%ﬂ (iodo-s
PR E AT Y S AT AP S TR Y Hrigiohle Exathp Rz onicmeid gppsters and
[4¢aimetidadrpitrol biphehyh 296dibanyl)-piperazin- | -yl]-phenyl}-

ethanone 5 In analc to a procedure described by Leadbeater et al. [N.E.
Leadbeater, M. Marco, Org. Le-". 4, 2973 (2002)] a stirred mixture of 1

e C4Qrding to Brorhevs presbERsoghscribed for the synthesis of Example 17, further

pipefazivds 1l v3-Beor orphepyldetoanone (xannle 4) 2110868 methanesul fonyl-

4:methylphenylboronic, acid, |.eq,,tetrabutylammonium bromide. 2.5 eq.
T A e o e A L RE G0 VBT e
headetpinraiseBlathribel 82 188 Grbylrtirdwave 10 irradiation for 1 minute.,

Then the reaction mixture is diluted with water, extracted with AcOEt, the
pooled organi%extracts dried over Na2S504, filtered and evaporated. The

CRIFE" Brsdoctie PR eass Arivadapio B Y RrRecReprels 17, further
QlaSvAGy edluverb withyath adeio fitieivwatet o 0. 104 Fdunis Beidgradiantot]-

yi:?égz% E&B‘%gﬁg?&ﬂ‘ﬂﬁ?_ﬁ&%n%}ﬂe (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—y1}—?heny1}—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-phenyt)-piperazin-1-y1]-(2-
iodo~53-methanesulfonyl-phenyl)-methanone (Example ADD ) 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).



15 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-

wQls8fhaero-phenyl}-ethanone andboronic acids (Examples 2OF32664/0609699
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Procedure I: Stille coupling 20 Example_44 _

(2-1sopropenyl-5-methanesulfonyl-phenyl)- [4-(4-trifluoromethyl-pheny

Epipedaratl- YRadtetitanSmedd miiitien of '

(2-Iodo-5-methanesuIfonyl-phenyI)-[%—{g-tr'gu)%romethyl-phenyI)- 25

piperazin-I-yl -methanone (Example 9; mg@, 0.186 mmol),

ThiSAuRBhfo kY Rttt cABheopoy3arbozy 4ningr @225 yiirpbbnyll-

Tsisgibenzylideneacetone)dipalladium chloroform complex (15.4 mg,

01014 ‘mmol), Trgjﬁl%len I rsiﬁ?[l?( 7 mg, 0.0856 mmo’%\;%Copper lodide (3.2

mo, 67016 7 MirkbH i NN-tvEthy ot e #hi)Wad redhetiar bbdlarco,

féhZELmindit@s? T RO tataeiwab doted Q0L teqrdoM-faniperatie RagBMEnzoy])-
apgraied hi Cc .. Thedgesi as -dissojved in Ethyl e

Y B T ek Sy Ry boreni

bl rec i 48 SR FEH BB R e IS e & HHie agddsus phasetaerd 0.01 e

separated ianchext(acted p2rimes! ikt Etbytaceiate the: Yoane Piasemicrowave
Wer%i(a:%mb' e ,Waspee with,water, dried. with N %gg%?l;j][}igred and

EVADOTALST 16 HARESS, The: S8 OBt BT eSHtRe Y W rEpRegd with
e Bi0Rq HepraheRIOne 0% ttol86d oveN 15 thinlites)dterpr eviger dhve. The crude
t %&9&9@0%{}@5@90 Qe avetiow sefidl: 6 -
PyCT/EPZO 4/ oeas 3 According, to at&rg ﬁ%ﬁ@’%%%%ﬁgﬁ%dé&%%éﬁl o with
(O ATE S HEHESIE BF AT B ARG i B P e s ound (iable 2).
synthesized from (2-lodo-5-methanesulfonyl-phenyl)-[4-(4-

trif V. -pi I0+3yH-m nene;and stannanes
B e Bl 29, fortr
JeSETbEEs o ithBcsPritEER Bt ERam SIb 4l -Ekdin Bren1s hadtsebenzoyl)-piperazin-
syRihestres drpRedy{Addr2o-BEomotaniiiie-henz oxbmpipetazindiyl]-3- |

fluoro-phenyl}-ethanone. 10 Procedure Example 33

Procedure I: Stille coupling

Example 44 .
(2-Isopropenyl-5-methanesulfonyl-phenyl)-{4- (4—triﬂuomme.thyl—phenyl)~piperazin—1~
vl]-methanone

A mixture of (2-lodo-5-methanesulfonyl-phenyl)-{4-(4-triftuoromethyl-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, 0.014% mmol),
Triphenylarsine (27 mg, 0.0856 mmol), Copper iodide (3.2 mg, 0.0167 mmol) in N,N-
Dimethyiformarnide (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 Na2504, filtered and evaporated to dryness. The so obtained residue was
chromatographed over §i0O2 (Heptane/EtOAc 0% to 30% over 15 minutes) to provide

the title compound (5% mg, 70% as a yeliow solid).



(2-Ethynyl-5-methanesulfonyl-phenyl)- [4-
(4-trifluoromethyl-phenyl)-piperazin- |-yl | - methanone To a solution of
(5-Methanesulfonyl-2-trimethylsilanylethynyl-phenyl)-[4-(4 15

Wrigtlorovtéthyl-phenyl)-piperazin-1-yll-methanone, Example P (ABERRG-4/069699

10

15

20

25

30

35

0.0885 mmol) in methanol (0.5 ml) was aglsled 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 SiO2, Eluent: Heptane/AcOEt

0%:c40%A4 0 fhingy % §5.m] ide the tille_ e
i@%}ou% 166%% %%mféﬁg%?oég%% ?\/I&ﬁ-?i ?ﬁ%\{%&éﬁg&ur@ II%:% further

Bsgtévﬁgl 38K W@%ﬂed from (?.-Iodo—Snmethanestﬂfonyl-phenyl)-[4—(4—

(2:18opropykbmethanppitianyinphetiybrid:(adrf uprometvi-RiieRybmines 34.37,
agy]éoyl]-methanone 25 To a solution of

(2-1sopropenyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-

pherRAYIBREr by Hirsg ke hé cseERafipictasp0thesis @O npImb) Bxample
Elbyia@mates;ﬂﬂéﬂizwﬁ@ﬁqem%l@JB%%(&@Q?&J%%&EWI%P@%H“1~ 11-3-

h grog“e@l%}leq 9tt tf%r 1 hour. Then, Pd/C 10 % (10 mg) and Ethylacetate

( mcfj Were gél(fe 8Rdthe mixture was hydrogenated at reflux
temperature for 1 hour. The mixture was diluted with McC12, 30 filtered
apghthe filtrate was concentrated in vacuo. The crude mixture was purified
on SI02 Eluent: Heptane/AcOEt 0% to 40% (20 minutes) to provide the
title compound (14 mg, 70%, yellowFEBPem3 H= 455.2 35 WO

200632 RENERAT0A0PA60) - 5K ¢ Prafadtie ekl greaeNaligtrazin- 1-vl]-

Exaz[[ﬁgl?) H6@7 [5-Methanesulfonyl-2-(tetrahydro-pyran-4-y1)-phenyl]-

[A{n(' it uoromethyl-phenyl)- piperazin-1-yl] -methanone 5 A suspension

of §2= (BI6LDinpdfo=-Disthyrasiiopt)-8-riahdnbdaliplegphrmpipaai44-(4-

tiflaaromethiviphenyh-piperazin iy lﬁ@lﬁ%ﬁ@?&@ﬂm ik

0,06C7 nimal) in et%]?r@?( om \!/v s acidified to pH= 1(?/(vith_%€lf@gg5 m_mon

BT Lt TTha P wﬁ&@w&&wmﬁsﬁ}mﬁ@%mémd at

wasotakaouw I e Méthanoh{semby-d henaPafCThe residue was purified on Si02,
Eluent: Heptane/AcOEt 09,-40% (10 minutes), then 40% (5 minutes) to provide the title

compound (16 mg, 42%, yellow foam}, M+H= 437.1

Procedure K: Hydrogenation

Exarmple 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-vl]-methanone , (Example 44, 20 mg, 0.0442 mmol) in Ethylacetate
{1 mi) 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 difuted with MeCl2,
filtered and the filtrate was concentrated in vacuo. The crude mixture was purified on
5102 Eluent: Heptane/AcOEt 0% to 40% (20 minutes) to provide the title compound (14
mg, 70%, vellow solid }; M+H= 455.2



10% (15 mg) was added and the mixture was hydrogenated at reflex
temperature for 20 10 hours. The mixture was diluted with MeOH, filtered
and the filtrate was concentrated in vacuo. The resulting mixture was
Wourifigetrdla Si02: Eluent: Heptane/ EtOAc 0% to 70% (20 negytter)other 9699
70% (10 minutes) to provide the title compgund (19 mg, white solid; Solid;
M+H= 497.2). According to the above procedure L described for the
syhthessiarof Examiples6ZiiBxample 15 92 has been synthesized from
Example 89. According to the aboveg%%gggb%g L described for the
synthesis of Example 67, Example een synthesized from

- ExBmfrchonessifimsid Riralylioproanatioh; Womslbaction 0@ ipit phenyl)-
6 b{peMathanasifamwhénfl-methyl-cyclopropyl)-phenyl]-

[4~(4-trifl 1-yl]-meth T
5 o RGN oot TG (ST 3 P01l B FRaMISCh (300

uLylﬁzascadd‘éd’lFiﬂtasﬂhmﬁmﬂnu{bywdméﬂ}ﬂaﬁdmg KxAQ318¥0080 mg, 0.0607 mmol)
POHiopMisE A SAMIAN Of i dified to pEI= 1 with FIC solution in ether e mixture

(2-1sopropenyl-5-methanesultonyl-phenyl)-[4- uorome hyIe

pip@srivAafdiedraneierd thafiskdag (20 gnomnmmwimmmen Pd/C

(20BmLpway wiepaded @e@mamMamwmmyae@gﬂl&&m AIRMEemperature for 20
10 suhs(pen N dropwise at£p¢ e{ﬁ Tt 'Epee rea(% %éﬁ%ﬂcwe o Concentrated ;
Stifred at room temparature for 1-HoUr and fo@ras concenirated
hdaﬁgorﬁén rt:wétsngcrmédldmm wurtfeddn s&i@t&: nkdfient: Heptane/ EtOAc 0% to

Trmm%mgg%m%q {812 mds A JPHPRR ANAFERAINILA (19 mg, white

tert-b [%?I"é\f 0 101 mmol) in dry DMSO (300 uL) was slowly

ada]ég \%& aﬁ% and the solution was extracted 2 times with

Ethydacttaten ﬂfheabomlpnmddargdmm@msésfmem swashesl ofitangirdd Example
15 tl@eﬁ)l,s ggg gxg{el\lggcﬁg g}lg%g the solvent was removed in 35

vacuo. Ther ue was chromat raphed on Si02 Eluent:

Héﬁ?&ﬁ@ﬁt@A@%W@cﬂf@fﬁﬁedéﬁﬂb%ﬁﬂ tacx TRt Wererkoid; Exampie
SolidiMyktr $8Th 2 M02005/023763:PCT/EP2004f009699 55-

Procedure N _trifluoromethylation Example 66
5-Methanesulfonyl-2-trifluoromethyl-phenyl)-

[4Bebdriluefdm ety prienytjqpipEeagireaction
20
Example 61
[5-Methanesulfonyl-2-(1-methyl-cyclopropyl)-phenyl]- {4— {(4-trifluoromethyl-phenyl)-
piperazin-1-yll-methanone
To a suspension of Trimethylsulfoxonium iodide (21.9 mg, 0.1 mmol) in dry DMSO
25 (300 uL) was added Potassium tert-butoxyde (11.3 mg, 0.101 mmol) portionwise. A
solution of (2-Isopropenyl-5-methanesulfonyl-phenyl)-[4-(4-triflucromethyl-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 atroom
temperature. The reaction mixture was stirred at room temperature for 1 hour and then
30  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 fert-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 Na2804, filtered and the solvent was removed in
35  vacuo. The residue was chromatographed on $i02 Eluent: Heptane/EtOAc to provide the
title compound (4.2 mg, 20%, white solid; Solid; M+H= 467.2)



10

15

20

30

35

5 1-yl]-methanone A mixture of
(2-lodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone; Example 9, (50 mg, 0.0929 mmol),

W gfltiotethy Dtrimethylsilane (27 ul, 0.186 mmol), Potassiub{lidridet 009699

(7.5 mg, 0.13 mmol), Copper iodide (28 mg, 0.149 mmol) and
1-Methyl-2-pyrrolidone (0.25 ml) in 10 N,N-Dimethylformamide (0.25 ml)
was stirred at room temperature under Argon in a sealed tube for 17
higlLé)rcse.del r added {o,the solution and the reaction mixture was
err‘aTCte}%_valgth @%ﬁf%}eﬁé elfatﬁ\% organic layers were combined, dried
over Na2S04, filtered and evaporatedmplrghess. This oil was purified on

Si0dElaRtIdaplaneiBRAGRY 12 0% (10 mi IS HUE ) -piperazin-
co eoun (40 mg, 90% yield, bro%\)%rﬁ;q%a‘fr%}, %+@|%%%%%%Sg%%§) piperazn
AR ¥-fluoro-phenyl)-piperazine-I-carbonyl]-4-nitro-benzoic acid
raethiytuester 20 Foloving preseldorel Dhtnellitle-compumdis-prepareshby
reaction o thyl 4- nitr halate {9QQ72-77- ith

%%?‘fﬁé%ﬁﬂ R e D e Y Rhlioic. wis qspy

4 ;ﬂqqrqqm}h}@)}gﬁﬁm@ggiggqqz_%&186 mmol), Potassinm fluoride (7.5 mg, 0.13

(220 0hexskemdidmethanesulfopyltienzev) MipRGAZIR YB3 INOI925 mi) in
ﬁ}-et rg)ne Foll W}ﬁg%eduret.& d )
i o e En o et ARb AT Bepdppecratuce under Argon i
piggedzird fyt] 13-Huore-Pheayifestidtdrie thqyelpdimd:frdithe reaction mixture was
%&M&L@Q%{}?Eﬂlﬁa&ﬁ@@ﬁéwgmkE%%OJ&&C&GI@&%H{)&@&%&iNazSOz;,

1-(3-fluoro-4-piperazin-1-yl-phenyl) 30 ethanone: light yellow gum, MS
(Bryedgndeiapprate &6 1-{3-Fluoro-4- [4-
(Fniteat 2 i fhieibedesRySen BdybnpipRazite EyblapEn-ethan0p@ minutes) to the
Following pro re Eonos o _
1?%-ﬁﬁn§ro%§i%$ﬁ’rgg} 9tﬁﬁb%r%rr%g{h§}:i%ryg%-p%gé‘rgiin- 35
1-711-phenyl}-ethanone is prepared from 5-nitro-2-trifluoromethyl-benzoic
acid CVO 2005/023261 PCT/EP200¢{00369% -56 (Example K) and
I-(3-fluoro-4-piperazin-l-yl-phenyl)-ethanone: ¢olouyless solid, MS_ (ISP):
M@b%%ﬂf‘ﬁm Ig-ﬂuglrow %egyﬁ-gil))emzﬁe—kcar%ony f-4—nitrolu%enzom(aad)methyl
ester
Following procedure D, the title compound is prepared by reaction of methyi 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 vellow gum, MS (ISP): 485.3 MH".

Example 70
1-{3-Fluoro-4-[4-(5-nitro-2-trifluoromethyl-benzoyl)-piperazin-1-yl]-phenyli-ethanone
Following procedure E, 1-{3-Fluoro-4-[4-(5-nitro-2-trifluoromethyi-benzoyl)-piperazin-

1-yl]-phenyl}-ethanone is prepared from 5-nitro-2-trifluoromethyl-benzoic acid



Example 77 (2-Cyclohex- | -enyl-5-methanesulfonyl-phenyl)- [ 4-
(4-trifluoromethyl-phenyl)- 5 piperazin-l-yl]-methanone Following
procedure E, (2-Cyclohex-I-enyl-5-methanesulfonyl-phenyl)-[4-(4-

woitiwerarmethyl-phenyl)-piperazin-I-yl]-methanone is prepared FOHEP2004/009699
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2-cyclohex-l-enyl- 5-methanesulfonyl- bengglc acid (Example G)
1-(4-trifluoromethyl-phenyl)-piperazine: colourless solid, MS (ISP): 493.2

(WM@I&@E&W@(@ -TkdedAt-piperazin-1-yl-phenyl)-ethanone: colourless solid, MS
i yI -5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-

phenyl} ethanone Following procedure E,
1 {4 [4-(2-Cyclopent-I- enyl -5- methariéwi@w?%enzoyl) 15

%IBHeXHIQ’eﬂ {%fBr?E—?ﬁeglﬁﬂg}omethgrl—phenyl)—

2 -cyclopent-I- methanesulfony benzoic acid (Example
1BSIa6R 4% Ffé‘FéJﬁﬂqI’;ﬂ -phenyl)- ethanone: colourless foam, MS (ISP)

?Fdll«ﬂn@ﬂrglptc)c&ixaiﬂﬂﬁﬁlgya@hex—l erlzyl -5- methaﬂesulf%nvl—phen yO-{4
nyl-5-methanesu nyl)-[4-(4-trifluor
b e spsimepien et bty .,

(2@%@@@@éﬁﬁ%ﬁh@dégﬂﬁw@ﬂéﬁ%)l[mﬂqmromethyl -phenyl)-piperazine:

trjjmg@ggglaﬁldpmm;jg@g@gi@;ﬂ;}@}j{nethanone is prepared from
2-cyclopent-1- enyl-5-methanesulfonyl-benzoic acid (Example H) and

1-(4-trifluoromethyl-phenyl) 25 piperazine: colourless foam, MS (ISP):
479 5 (M+H+). Example 72 1-(4-{4-Example 71
4 MD:}? GRANEIHR 1zovll-piperaginslayly
u?)m % e 30 Fﬂ[;ﬁowmg pl%ce(f( Iye]f&g b pr%ﬁ{lhm
1Pé2ﬁ941 ?@B@mydro 2H -pyran-4-yl)-5- methanesulfonyl benzoyl]-pip

e%ﬂ%ﬂﬁﬁﬁ&@[@e@EIDw)tglhﬁl@i&%b%ﬂfﬂp@ﬁ?ﬂfffﬁ[‘é\tgaﬁ%s@iﬂihyﬁ&nmyl}

ran- 4 -5-methanes -benzojc acid (E mpl
AT L P RS A RS JeT By o Laret prmyt-s-
(|s@rba4ﬁ?u4fcém+|aez)zcss ANO(2005I23D6!- @@H&B%@me@gﬁgg -5ghenyl)-
ethanone: colourless foam, MS (ISP): 471.4 (M+H™).

Example 74
(2-Cyclopent-1-enyl-5-methanesulfonyl-phenyl)-[4-{4-trifluoromethyl-phenyl)-
piperazin-1-yi]-methanone
Following procedure E, (2-Cyclopent-1-enyl-53-methanesulfonyl-phenyl)-{4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone is prepared from 2-cyclopent-1-
enyi-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-
benzoy!]-piperazin-1-yl}-3-fluoro~phenyl)-ethanone is prepared from 2-(3,6-dihydro-
2H-pyran-4-vi}-5-methanesulfonyl-benzoic acid (Example ) and 1-(3-fluoro-4-
piperazin-1-yl-phenyl)-ethanone: light-yellow crystals, MS (ISP): 487.4 (M+H").



Example 75 (2-Cyclohept-l-enyl-5-methanesulfonyl-phenyl)-

[4-(4-trifluoromethyl-phenyl)- piperazin-I-yl]-methanone Following

procedure E, (2-Cyclohept-I-enyl-5-methanesulfonyl-phenyl)-[4-(4 5
winfloeremathyl-phenyl)-piperazin-I-yl]-methanone is prepared frOMEP2004/009699

2-cyclohept-I- enyl-5-methanesulfonyl- be%olc acid (Example 1) and

1-(4-trifluoromethyl-phenyl)- piperazine: colourless crystals, MS (ISP):

507.5 (M+H+). Example 73 to E;s.ample 75

{4 4 ohe t |- en |-5- mel nzoy plperazm -|-yl1]-3-flu
h-lé%mﬂ?é hanone Fo %%v%g%?g(f@ %\{141: MY eyEibRE ﬁ{i‘enY)
Im@métmﬁﬁes&lmwlebenzoyl) piperazin-

Iy&a@@h&&g@&&@&y&}@@869&8}1%@?1%%@%fl?géﬁl%n% ARERLeIME S (4

me anesulfonyl-benzoic acid

S A PSR- IR PR -sthaprhencrs sastnieed foamdwrgohept-1-
(ﬁﬁ}a‘lﬁ@tﬂa&%ﬂ%ﬁlﬁk&fﬁ@]@&ﬂi (Examaple I) and 1-(4-triffuoromethyl-phenyl)-

aéﬁé{gkﬁg H’]@@éh % yI eny I)éﬁ 4- [-2-fluoro-phenyl)-piper
-I- met anone owing proce ing methanol as

solvent instead of ethylacetate, (2- Cyclohexyl-
5-methanesulfonyl-phenyl)-[4-(4- etk;y]l{eggiuprgphenyl) piperazin-l-yl]-meth

prepared from
1 {%]I%P(@ @58%%8&%%9’#@ Trethancetirsrihsanoeypmperds-rp-fluore-
FPHeoyl-ptienylethanone (Example 68): colourless solid, MS (ISP): 474.0
2 | -m ane Ifon
4- ?gt%%ﬁ%%@@héngw?h %I Hil-me z!tilnronr?gB @ o'\;i\%’or)]n -benzoyl)-
grtsEefiire Ky Lishn %@rﬁ%?ﬁ@ kﬁﬁﬁ@veﬁ? i e o dtagtaceratehept-1-enyl-5-
(BréelvelRb@EXRYiryl-benzoic acid and 1-(3-fiuoro- -4-piperazin-1-yl-phenyl)-ethanone:

5 s%r gfré ulfo% Er%% %)%4 (AMnH;?romethy -phenyl)-piperazin-I-yl]-met

(2 cyclohex-i-enyl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl
phenyl)-piperazin-1-yl]-methanone (@é‘%?@é d7): colourless solid, MS

(ISP): 495.9 MH+, 537.0 (M+H+MeCN)+. 35 WO 2005/023261
i mggi naggifonyl-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-yi]-methanone is
prepared from 1-{4-]4-(2-Cyclohex-1-enyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl}-
3-fluoro-phenyl}-ethanone {Example 68): colourless soiid, MS (ISP): 474.0 MH™.

Example 78
(2-Cyclohexyl-5-methanesulfonyl-phenyl)- [ 4-(4-trifluoromethyl-phenyl)-piperarin-1-
yi}-methanone
Following procedure K using methanol as solvent instead of ethylacetate, (2-Cyclohexyl-
S-methanesulfonyl-phenyl)-[4-(4-triflucromethyl-phenyl)-piperazin-1-yl}-methanone is
prepared from (2-cyclohex-1-enyl-5-methanesulfonyl-phenyl)-[4-(4-triflucromethyl-
phenyl)-piperazin-1-yl]-methanone (Example 77): colourless solid, MS (ISP): 495.9
MH", 537.0 (M+H+MeCN)",



Procedure 0 Example 76

2-[4-(4-Trifluoromethyl-phenyl)-piperazine-I-carbonyl]-biphenyl-4-sulfonic

acid methylamide 5 To a solution of
wa-Dharmddimethyl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-RCT/EP2004/009699

carbonyl]-benzenesulfonamide (Example i 30 mg, 0.065 mmol) in

dioxane (2 ml) was added phenylboronic acid (12 mg, 0.098 mmol)

fdlowetliby@otassium fluoride (12 mg) and bis(tri-t-butylphosphine)

palladium. The reaction mixture Wasé‘rg%% %Zgrggd for 19 hours at 90C.

After such time were added again (every 24 hours) the same amounts of

18- phéhpsterreraesay ppteryitmithreride; hoerbis(ii-biphyiphaspdieic acid
palladigmnidter 3 days, the reaction mixture was diluted with ethyl

acetate, filtered_and concentrated in vacuo. The residue was purified by

5 STSeArAIR L CHEEN P 0 00 N ORI A5 RIS s oc 1
comipouyiHiZnt anep)] (M i <S4 An)p1ENPr ot @l re 8 Exxamaplen’@oxane (2 ml) was
(2-L3ygl -S-met NW- ): ; : .
O Sl by porssfom forde (12
(IR A sh affemy-phersAytion mixture was then stirred for 19
L%éﬁﬁsriﬂtﬂﬂ@gn_ﬁwﬂgagmﬂﬂea&ﬁ @a.ta?z_fila%hwlga;lgsh@@%@fflﬁeé@mﬁﬁ fhdsnts of

rogenated in McOH in pregence o a under a hydrogen. ..

9 RSEEEREE B o0 61 JoR RO S AT GPIRESShf g Afer

afdyputificaticrooftivd yesidue bytpeptnativd kRt oitar@l 18dcolumntrated in

with & HRDMMSEN GradietRrayidedarative HPLC (MeCN, H20 + 0.005 N HCOOH)
(2-Cydopentyl-5-methanesulfonyl-phenyl)-[

BT REr A FRIRD RSB oA et n 94% yield as

colourless foam 25 (M+H+:481.5.). Procedure 0 Example 80
[45(4-Ethyl-2-fluoro-phenyl)-piperazin- |-yl]-

2 [éj-l(oc ¥é %uIfonyl-2-(tetrahydro-pyran- 4-yl)-phenyl]-methanone 30
1-(4-{4-[2-(3,6-Dihydro-2H-pyran-4-yisraef8nesulfonyl-benzoyl]-piperaz
ind-yly 3o f ﬁhﬁé‘rﬂéf_!%&'ﬂ%ﬁ??;(@@ﬂﬁ'@@Zﬁkﬁﬂyﬂfﬁﬁﬁwgﬁéﬂyﬁiﬁlﬁemﬁn—l—
in presepce of Raney nickel under a hydrogen pressure of 100 bar at
1 18N Filtration, evaporation of the solvent and purification of the
residue by preparative HPLC on a C-18 column with a

{2-Cyclopent-1-enyl-3-methanesulfonyl-phenyl)-{4-(4-trifluoromethyl-phenyl)-

20 - piperazin-1-yi]-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 e
H,O/MeCN gradient provided (2-Cyclopentyl-5-methanesulfonyl-phenyl)-14-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone in 94% yield as colourless foam

25  (M+H':481.5).

Procedure Q

Example 80

[4-(4-Ethyl-2-fluoro-phenyl)-piperazin-1-ylj-[5-methanesulfonyl-2-(tetrahydro-pyran-
4-yl}-phenyl]-methanone

30 1-(4-{4-[2-(3,6-Dibydro-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,0/MeCN gradient provided [4-(4-Ethyl-2-fluoro-phenyl)-piperazin-1-y1]-[5-



H20/MeCN gradient provided [4-(4-Ethyl-2-fluoro-phenyl)-piperazin-I-yl]-[5
WO 2005/023261 PCT/EP2004/009699 -59
methanesulfonyl-2-(tetrahydro-pyran-4-yl)-phenyl]-methanone in 41%

wyietd=aesoolourless crystals (M+H+: 475.5.). Procedure R 5 EX@mim 81009699
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(2-Cycloheptyl-5-methanesulfonyl- phenylg-
[4-(4-trifluoromethyl-phenyl)-piperazin-I- yI) “methanone (2-Cyclohept-

-@Bwaﬁmﬂfhﬂﬂe@th@%ﬂyﬂ%%&arﬁ% (A oA MesMARRRINI X % yield as

piperaz f](5 Example 75) ) is hydrogenated in MeOH in
p?ge%‘e%éésg égsﬁlo c%‘&(n r a hydrogen pressure of 100 bar at 100C

for 18h. Filtration, evaporation of the solvent and purification of the residue

by, preparative HPLC on a C-18 column with a H20/MeCN gradient

provided (2-Cycloheptyl-5-methanesulfonyl-phenyl)-[4-(4-

trifluoromethyl-phenyl)-piperazin- 1-)3 | methanone in 73% yield as

colourless gum (M+H+: 509.6.). 15 Bhiﬁ &s Example 89

[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-phenyl]- [4-(2-fluoro-4-

nethanesepfohykpletmpppiperakiphtnyi)-Hefhandhe 2otettigwihenyl)-piperazin-1-

pgﬂ%@ﬂf&b;[@ (3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-phenyl]-[4-
-fluoro-4 methanesulfonyl phenyl)-piperazin-1-yl]-methanone is

d.f
A e Ty STbsP b - nsomesTvecnbadin
qmylermmfﬁyl\)l}fmmhamm (Example™R) biadrydrogenated in MeOH in presence of 10%
U S-SV H RN 4l IAR ARG (SRS 1%%&%@&7%&1%{8&0:1 of

yield, light yeliow foam{M+NH4+: 540.3) 25 Example 90 4-{4-
(e @ B pabesEspiaen @%%?ﬁéﬂme@ﬂ?am%ﬁ%ﬁm@&éﬁ folugep with a
quﬂm&begmmﬂﬂ@ﬁ@iwﬂ}@fd@ﬁdw 5-methanesulfonyl-phenyl)-[{4-(4-

t %hlorﬁ At ﬁgr y%}_; rz%@nﬁ %é’ﬁz mgrﬂ]iiann%se%g%/o 1d as colourless gum

benzoy uoro- onitrile IS prepared from

3HaBro ®y4(2-iodo-

Procedure §

Example 89
[2-(3,6-Dihydro-2H-pyran-4-y1)-3-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]-methancne is prepared from [4-
(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-y1]-(2-iodo-5-methanesulfonyi-
phenyl)-methanone (Example R) and tributyl-(3,6-dihydro-2H-pyran-4-yl)-stannane
{CAS: 535924-69-7). 42% vield, light vellow foam(M+NH4+: 540.3)

Example 90
4—{4—[2»(3,6—Dihydro-2H—p‘yran—4—yl)-5~methanesulfonylwbenzoﬁ]-piperazin—1~YI}-3—
fluoro-benzonitrile
Following procedure I, 4-{4-[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesulfonyl-
benzovl]-piperazin-1-yl}-3-flucro-benzonitrile is prepared from 3-Fluoro-4-[4-(2-lodo-
5-methanesulfonyl-benzoyl)-piperazin-1-ylj-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)



5-methanesulfonyl-benzoyl)-piperazin-I-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) WO 2005/023261 PCT/EP2004/009699

W46 Qoisensple 91 PCT/EP2004/009699
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[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanegglfonyl-phenyl]-[4-(2-fluoro-4-
trifluoromethyl-phenyl)-piperazin-I-y1] -methanone Following procedure I,
[2-(3,6-Dihydro-2H-pyran-4-yl)-5-methanesldfonyl-phenyl]-[4- 5

(2-fueye-Atifluaromethyl-phenyl-pipsrazin-1-yll-methanonpe js prepared
fro-gn %—(Z-IF:%oroA-t %ﬁgﬁg%%&%e%%ﬁ%%%g%ﬁﬁﬁpgEi_ﬁuopro'4"

-(3:i8ueromsEiRhpeeuigmyRpaaiy - HetstomeExample N) and

tribuiihn(3 Spelbycdie-2H 10) 88y 5 AS)) 530400 A 40N e
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S Rt ARG ARSI bt 2B 25T SRR mone i prepared from [4-(2-

gﬁﬂﬂwwbn@thmmﬁhyl}pbmgfhpﬁp&ayilh-mgihﬁ%aﬁ%?&tﬂﬁ%&ﬁﬁif?nfbphmm_
Methane JA-(4-triflyoromethyl-

psk?gl )-pi :drggzéian-, @%&Eﬁ?&rﬁne &%@&e&ﬁ%‘ Er’a&%?y&—r%%ﬂ%(ane?CA >

2-?36%%—#?13&?7}#9%ﬁf&e‘(@ﬂ@agﬁ%@iéﬂ@mg, 0.19 mmol),

Bis(dibenzylideneacetone)palladium (8 mg, 0.01 mmol), Triphenylarsine

10 (2§ 5“9&1%0% mmol) and Copper iodide (3 mg, 0.02 mmol) in

N [formamide (2 ml) was heated at 100 C for 1 hour. The
mixture was cooled to room temperdtxaepdiited with water, and

e’f@'@ﬁ%ﬁﬁf@ﬁ}?—%%ﬂ%ﬁﬁﬂﬁﬁa@ﬁ?—%—EﬂgngﬂqfQj@g%%@m%gﬁ%—%zenﬂ)—

were dried with Na2S04, filtered, and evaporated to dryness. The resid
WB?EW@%&TB@?E‘&F%&PB@& Si02 (methanol/dichoromethane 0% to 0.5%)

E?Wﬁf’gt%ﬂﬁﬂﬁﬂﬁgmlﬁ&é%%g}gnaﬁ%étaﬁrﬁﬂghibh/@i@)ﬂl[iod@tM@oromethyl- '

. . 1+, m

T3 LR b P T AR R A metr-

héhigaclpiperaipd20p2néiHarroacd R owiplg, priectibieneylidencacetone)palladium (8

[SridettianasuionyZn@nmetiyi-thi | F!@a@h&%w&h@d&bper iodide(%*’; mg, 0.02
ok '

trig‘IIlumo(EngeIt\JtI%:%r}%rggﬁjgerazin-l ethaﬁong dis prepared from

rmamide 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 Na2504, filtered, and evaporated
to dryness. The residue was chromatographed over Si0O2 {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-y1) ~phenyl} -[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone
Following procedure T, [5-Methanesulfonyl-2-(5-methyl-thiazol-2-vi)-phenyl]-[4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone is prepared from (5-
Methanesulfonyl-2-trimethylstannanyl-phenyl)- [4- (4-trifluoromethyl-phenyl)-
piperazin-i-yl]-methanone (Example T) and 2-lodo-5-methyl-thiazole (Example U

off-white solid, MS (ISP): 510.3 (M+H").

Example 96
[5-Methanesulfonyl-2-(2-methyl-pyridin-4-vl)-phenyl]- [4- (4-trifluoromethyl-phenyl)-

piperazin-1-yl]-methanone
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Methanesulfonyl-2-trimethylstannanyl-phenyl)- [4-
(4-trifluoromethyl-phenyl) 30 piperazin-I-yl]-methanone (Example T) and
2-lodo-5-methyl-thiazole (Example U): off-white solid, MS (ISP): 510.3

W(MaHHBR3EXample 96 PCT/EP2004/009699

[5-Methanesulfonyl-2-(2-methyl-pyridin-4)-phenyl]-
[4-(4-tri_f|uoromethyl-phenyl)- 35 piperazin-1-yl]-methanone WO
fmmfﬁf@zwmf@&i@tmﬁia@?n@fﬁgmm-phenyu4444-
; iond2r(asmethylpyrdindyllphenvil(4-(4- o
trifIuorome%%%—%é%&%%?r%}gﬁ 3}/7 -r%le%aé}ﬁ%ne |5P]ﬁ%ap§ge}ﬁoﬁbﬁ? (5-
MARARESHISII 2 iR anteihisshylk-(4-rifluoromethyl-phenyl)-
[@ipérmfmrﬂmathmam@extaxmqgmaﬂw&m&ﬁa@ﬁ%@?ﬁmﬁ@( & 22082-
- 2-methyl-pyridi : 99-1): off-whit id, MS'(ISP):
TS/ st e o i ()
[5-Methanesulfonyl-2-(I-methyl-IH-imidazol-4-yl)-phenyl]-
[4-(4-trifluoromethyl- phenyl)-piperagin;l: iﬁ]ggnethanone 10 Following
rocedure T, 5-MethanesuIfonyl-2;(i_—mé§t yl-IH-imidazol-4-yl)-phenyl]-[4-
( -ﬁﬁfﬁ]&{i?ﬁ‘é’t‘%‘}wbﬂéﬂym‘ﬁﬁ}ﬁﬂr&ﬂ@%?ﬁ&h’@nﬁh@lﬁd]pEéﬂéf@dﬂﬂngmz(ﬁihyl-
[ﬁmh@nﬁﬁpl@w%t;gm@mﬁw Ak nyl'-phenlyl)- e ot
-(4-triflugromethyls - piperazin-1-yll-methano xample
Ry e RS a0 Nt hapheny- [+
NASHiS Ry c208t3 (ivhaa+) - b Eretedurs-viEkempleid 88 dafcd-F@n (E)

?ﬁﬁg@%@:%@aﬁﬁw{ﬂ%%&%ﬂﬂl4%&&{&63}@&#4&%%%%'19

&ﬁﬁ@ﬂs&éﬂ@ﬁ@h%%ﬁm}sEﬁ@ﬂ%ﬁrb@gﬂn@%ﬂpﬂo@eﬁﬁﬁw@<CAS:

(BxatapleihE)h6 2 homobAdr Mmilde; 290.mmoltiigthylamine and 0.2

mmol of bis-(triphenylphosphin)-palladium(ll)-dichloride in 10 ml

dimethylformamide is hold under argon for 2 hours at 80. The reaction
ncentrated. Chromatography (Si02; cyclohexane / ethyl

acetate 9:1) yields the title compo%gﬁ,@ 1Slightly yellow solid (105 mg).

h&Mt’E (-?Eff-%wl 5/)a121g—\rinyl)-5~metha.nesulfony1-benzoyl]~piperazin—1—yi}—benzonitrﬂe
A mixture of 0.5 mmol 4-[4-(2-Iodo-5-methanesulfonyl-benzoyl)-piperazin-1-y1]-
benzonitrile (Example AG), 6.3 mmo! acrylonitrile, .0 mmol triethylamine and 0.2
mmol of bis-(triphenyiphosphin}-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-Todo-5-methanesulfonyl-benzovl)-
piperazin-1-yi]-benzenitrile (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)



Example 140 (E)-3-{2- [4-(4-Cyano-phenyl)-piperazine-I-carbonyl]
-4-methanesulfonyl-phenyl}- acrylic acid methyl ester Prepared in analogy
to example 139 from 4-[4-(2-lodo-5-methanesulfonyl-benzoyl) 30

wiipesagi-kyl]-benzonitrile (Example AG) and methyl acrylatepcr/sp200.4/009699

Chromatography (SiO2; cyclohexane /e
compound as a slightly yellow solid. (M+

H‘%IJ acetate 3:7) yields the title
¥ 454.3) WO 2005/023261

PAT#PL004/009699 -62- Table 1 Structure MW M+H' Systematic Name
Procedure 0 403.383 NA 1-(4-acetyl-2-fluoro-5-methylphenyl)- known oN
0 4-(2-fluoro-5-nitrobenzoyl)- 1 piperazine Gig G1~ 2 389.3 390.2

1 {3{Fﬂm0me4 [4-

(2:{UOro-B4riED-

SY%ﬂM|MWFaZln 1-yll- phenyl} OProcedure

UU %LIIaIIUIIC 3 AN 274 420 3 2 &} alénohl 2_f “uu ra-nhe - _
rbonyl]j-l?-bromo- NI BERSSTTe E‘br%\slf%@%@@i%‘@;% known
“Bromo-5- nltro-benzoyl)-‘t:(?Fqu,O\w 5-nitrobenzoyl)-
~yl]-3{fluoro-pghenyl}- eg@%@ﬁé 438.9(_)4 439_.1
hlorg-5-methanesulfonyl- D benzoyl)-piperazin-I-yl]-3-fluoro-
~ethanone 6 439.893 438.1 3-[4-(4-Acetyl-2-fluoro-phenyl)- D
389.3 | 390.2 |1-{3-Fluoro-4-[4-(2-fluocro-5-nitro- l C
OJ\Q benzoyl)-piperazin-1-yi]~-phenyl}-
o ethanone
T 1430274, 4303 3-{4-(4-Acetyl-2-fluoro-phenyl)- D
Jﬁj piperazine-1-carbonyl]-4-bromo-
" benzonitrile
~ ¥ 1450.261] 450.0 |1-{4-{4-(2-Bromo-5-nitro-benzoyl}- C
\)‘)k@ piperazin-1-ylj-3-fluoro-phenyl}-
B ethanone
).\’/‘f; 438.904| 439.1 |[1-{4-[4-{2-Chloro-5-methanesulfonyl- D
‘HJ benzoyl)-piperazin-1-yi]-3-fuoro-
&, phenyl}-ethanone
7 1439.893| 4381 |3-[4-(4-Acetyl-2-fluoro-phenyl)- D
piperazine-1-carbonyl]-4-chloro-
e benzenesulfonamide
453,92 | 452.1 |3-[4-(4-Acetyl-2-fluoro-phenyi)- D
J\© piperazine- 1-carbonyl}-4-chloro-N-
0=§:; methyl-benzenesulfonamide
g ¢ 1405811 406.2 |1-{4-{4-(2-Chloro-5-nitro-benzoyl)- D
Jb piperazin-1-yl]-3-fluoro-phenyl}-
o ethanone
71 }538.322) 539.1 |(Z-lodo-5-methanesulfonyl-phenyl)- E
r\\/O 1 : [4-(4-trifluoromethyl-phenyl)-
) F§ / °=iz° piperazin-1-yl]-methanone




piperazine-l-carbonyl]-4-chloro- N,c i 0=s=0 benzenesulfonamide 7

453.92 452.1 3-[4-(4-Acetyl-2-fluoro-phenyl)- D

piperazine-I-carbonyl]-4-chloro-N- =s_o methyl-benzenesulfonamide cl~ 8
WA0SBB1L66.2 1-{4-[4-(2-Chloro-5-nitro-benzoyl)- D F ~N \ NBCT/EP2664/609699

piperazin-1-yl]-3-fluoro-phenyl}- n,c 0-1 0 Jsgt“hanone 9 538.322539.1

(2-lodo-5-methanesulfonyl-phenyl)- E \N ~"NJ

101 [4-(4-triflugromethyt-prenylas S Q@gﬁ;@z@_ﬁgﬂé&%@%h\wp WO £

2005/ CT/EP2 099 -63.0 446.875 464.3

( ﬁ_s_ thanesul %ﬁ@%@ ﬁ%ﬂﬂM—?Z[{)qtpﬂghwﬁ{ﬁl@lﬂifluoromethyl
Q@@%-s--e phenyl)-piperazin-l-yljhetiyBrpiver-dkini1 428,852 42hi 1

' if{4-[4-(2-Ch|8?o-5-tetrazoI-1-y|-E benzoyl)-piperazin-1-yl]-3-fluoro-

11| phenjliet Y - hahoresd N IZ 440 250440 I %12 G Ricoro-S-nitre¢

O

E benzoyl):pine

Hﬂ@@ﬁ_ -methanesulfo

razin-1-yl]-3-iluor

phenyl}-ethanone

- pheI yl}-ethanone 3 P 552348 553.1
1y|-pheny§§lgoy -piperazin-1-ylj-3-fluoro-

i2 —~ i F 8 440256| 440.1 |1-{4-[4-(2,5-Dichloro-3-nitro- E
i LA ' benzoyl)-piperazin-1-v1]-3-fluoro-
ry e
! phenyi}-ethanone
13 ~ {1 1552.348; 553.1 [(2-lodo-3-methanesulfonyl-phenvl)- F
=
>(©/N\R (- [3-methyl-4-(4-trifluoromethyl-
- I phenyl)-piperazin-1-yl}-methanone
Table 2
Structure MW  M+H" Name Procedure
14 ¢ 13854 1386.1 |1-{3-Fluoro-4-[4-(2-methyi-5-nitro- |G [
?\ Ojﬁ benzoyl}-piperazin-1-yi]-phenyl}- '
Hac\(O L ethanone
O
15 4475 [448.3 |1-{3-Fluoro-4-[4-(4-nitro-biphenyl-2- |G
i carbonyl)-piperazin-1-yl}-pheayl}-
£ ’/\N =
LA ethanone
he s
i3 . 7 L& {4122 [i-{#-[&(2-Cyclopropyl-5-nito- i
£y : ‘benzoyl)-piperazin-1-yi]-3-fluoro-
S henyl}-eth
< j{U e phenyl}-ethanone
Q
17 488.5 1489.2 i(4-Methanesulfonyl-biphenyl-2-yl)- |G
o [4-(4-triflucromethyl-phenyl)-
S
O P piperazin-1-yl]-methanone
- /©/ 0=g=0
3 C
L | )




[3-methyl-4-(4-trifluoromethyl- F &' _s- phenyl)-p erazin-1-Yl]-methanone

F F ~, ip Table 2 Structure MW M+HT Name Procedure 4 ~ 385.4 386.1
1-{3-Fluoro-4-[4-(2-methyl-5-nitro- G F N benzoyl)-piperazin-I-yl]-phenyl}-
woc@sK@mthanone 0 15 447.5 448.3 1-{3-Fluoro-4-[4-(4-nitrorlipmenyl4209699
G carbonyl)-piperazin-1-yl]-phenyl}- J etggnone 16 411.4412.2

1-{4-[4-(2-Cyclopropyl-5-nitro- | benzoyl)-piperazin-I-yl]-3-fluoro- Itc

phenyl)-piperazin-1-yl}-methanone

18| phenyl;-ethanonesdg 9 1 bﬂf&‘@ b @HH&&M@I&%&&%&Q&M fepiphenyr-2:1)-
G [4-(4-triffteromethyl-ph %{1&% none a —5 0
Cli, WO 20057023261 PCTA (L BOBEERTY
(4'-Fluorg thanesulfpnyl- IGp@dﬁﬂ)ﬂrplperazm 1—y1}~rnethanone :
| 44(4-triflubromethyl- phenyl)-piperazin-1-yl]-methanone JF
j =5=0 F=£=19/5016 503.1 (4-Methanesulfonyl-4'-methyl- G
F = o
19 /C*Q 502.6 503.1 |{4-Methanesulfonyl-4"~methyl- G
. @ biphenyl-2-y1)-[4-(4-trifluoromethyl-
T ) phenyl)-piperazin-1-yl]-methanone
/\\/”\)
. = Ozz\lszo
20 SFy 15565 557.0  j(4-Methanesulfonyl-4'- G
® trifluoromethyl-biphenyl-2-y1)-[4-(4-
G
N O trifluoromethyl-phenyl)-piperazin-1-
i W ylj-methanone
3 CH,

21 523.2  i(4'-Chloro-4-methanesuifonyl- G
biphenyl-2-y1)-[4-(4-trifluoromethyl-
phenyl)-piperazin-1-ylj-methanone

| 22 A F 1556.5 557.1 (4-Methanesuifonyl-3'- G
ot T trifluoromethyl-biphenyl-2-y1)-{4-(4-
@ ‘ trifluoromethyl-phenyl)-piperazin-1-
,.,F/\(@/ o0 vi]-methanone
23 506.5 [507.2 |(2'-Fluoro-4-methanesulfonyl- G
i Q\F biphenyl-2-y1)-[4-(4-trifluoromethyl-
B Q ‘E\; phenyl)-piperazin-1-yi]-methanone
F o 0=‘€S=0
24 7y 152300 1523.2 (2'-Chloro-4-methanesulfonyl- G
—~ Py e biphenyl-2-yl)-{4-(4-trifluoromethyl-
S




0 biphenyl-2-yl)-[4-(4-trifluoromethyl- I/1~1 J /

phenyl)-piperazin-1-yl]-methanone F~J~Jo=s=0F ~ _

557.0 (4-Methanesulfonyl-4'- G trifluoromethyl-biphenyl-2-yl)-[4-(4-

witiffagrdpiethyl-phenyl)-piperazin-I- \YJ N'J yl]-methanone CO2SE@PBIa/009699

21 pl 523.0 523.2 (4'-Chloro-4-methanesulfonyl- G

biphenyl-2-yl)-[4-(4-trifluoromethyl- rN phenyl)- piperazin -1-yl]-methanone

0S 20 oF, 556.5

251 0=5= F 55655 551815 (4-MeiaReslienybsy @ - methoxy-
trifluoro biphenyl-2-yl)-[4- (% trifluorqm henyl)- plpe |n -l- =s=
yl] -meth *FF (~ 1 23'506.5 H’}’fz’“é’Flﬁ% zép EHEHESHERYI- G
_ b “nyl ~[4-(4-triflugromethybhet1 7)1 pipetddin-1-y1]-methanone
ényl)-piperazin-l-yll-methanone =5=0 F 0-% 24 523.0 523.2
| (2'-Chloro-4-methanesulfonyl- G ;biphenyl-2-yl)-[4-(4-trifluoromethyl-
251 phenyl)-piperazin®diA-métidhone BFFEAG:H -0 W 20686/023261 |G
PCT/ EP20 9(9699 biphenyl-2-y1)-[4-(4-trifluoromethyl-
phenyl)-piperazin-1-yll-methanone
5574 1557.0  |(3',5"-Dichloro-4-methanesulfonyl- |G
biphenyl-2-y1)-[4-(4-trifluoromethyl-
o phenyl)-piperazin-1-yl]-methanone
~ g = —-ES}—!JO
28 | I \N 489.5 1490.1  |(5-Methanesulfonyl-2-pyridin-2-yl- I
o phenyl)-{4-(4-trifluoromethyl-
OXQ phenyl}-piperazin-1-yl]-methanone
Fx{j 0=5=0
F I3 Cf}—ll
29 T8 1461.5 |462.2  |1-{3-Fluoro-4-[4-(4'-methyl-4-pitro- [H
. O biphenyl-2-carbonyl)-piperazin-1-yl}-
F . phenyl}-ethanone
0
He 0 M“\o
Q
30 § 4819 14821 |1-{4-[4-(4'-Chloro-4-mitro-biphenyl- |H
2-carbonyl)-piperazin-1-yl}-3-fluoro-
phenyl!-ethanone
31 o™ 14775 |478.1  |1-{3-Fluoro-4-{4-(4'-methoxy-4- H

nitro-biphenyl-2-carbonyl)-piperazin-
1-vl]-phenylj-ethanone




-65 518.6 519.2 (4-Methaesulfoyl-2'-methoxy- G N
biphenyl-2-yl)-[4-(4-triflucromethyl- N phenyl) -P~ erazin-I-Y1';-methanone
Fit/a_o~rPF Fai26557.4 557.0 7,4'-Dichlor --4-methanesulfonyl- G cl

whiphenyad1yl)-[4-(4-trifluoromethyl- phenyl)-piperazin-1-y1]-metirarrme:/ #9699
~"Y 0.5-0 27 557.4 557.0 (3',5-Dichloro-4-methanesulfonyl- G
biphenyl-2-y1)-[4-(4-trifluoromethyl- r*N "

phenyl)-piperazi ﬂwm-mgmﬂOq%ﬂgrfwmﬁﬁéﬁﬁ%q1
(5-Methan onyl-2-pyridin-2-yl- O /N phenyl)- [4-14-trifluorpmeth I
phenyl) -pip &fazin- | -yl] -metharBWé‘eﬁgs?:tfaf UYL pispapin-1-yl]-
1-{ @ ASA-(4'-methyl-4-nitr¢s- BudipherydyP-eaibanyd) -piperazin-1-yl]
\ “pheryl}-ethanone ~C 1/ 0 N\O O 30 481.9 482.1
“Opf4-[4-(4'-Gtberg-4-nitrodbiphenyl- H 2-carbonyl)-piperazin-1-yl]-3-flyoro-
¥ phenyl} ethandne J

I

. ;T{* 436.5 437.1  |(2-Ethynyl-5-methanesulfonyl- ]
O & phenyl)-[4-(4-trifluoromethyl-
; 7 phenyl)-piperazin-1-vl]-methanone
o=g=0
S oy
iy 14905 14912 (5-Methanesulfonyl-2-pyrimidin-2-yl- I
2 e phenyl}-[4-(4-trifluoromethyl-
\ @ phenyl)-piperazin-i-yl]-methanone
g u/:/ O%Jze
F &
T 490.5 14512 |(5-Methanesulfonyl-2-pyrazin-2-yl- |1
L o phenyl)-[4-(4-trifluoromethyl-
A phenyl)-piperazin-1-yl]-methanone
F }/ 0=5=0
7\, 4795 (4801 {5-Methanesulfonyl-2-oxazol-2-yl- I
i \ phenyl)-[4-(4-trifluoromethyl-
NS 2 phenyl)-piperazin-1-yl]-methanone
F)(©/ 0==5=0
N CH,
o ? 452.5 1453.1 |{2-Cyclopropyl-5-methanesulfonyl- I
Cj n phenyl)-{4-(4-triflucromethyl- |
. f‘/\/ Oﬂio phenyl)-piperazin-1-vl]-methanone ?
AL
O F506.5  1507.2  (3'-Fluoro-4-methanesulfonyl- G
~ i biphenyl-2-y1)-{4-(4-trifluoromethyl-
s S O phenyl}-piperazin-1-yl}-methanone
F P OES=O
= L.
et 523.0 0 1523.2 (3'-Chloro-4-methanesulfonyl- G
(wj\/; biphenyl-2-y1}-[4-(4-trifluoromethyl-
~ S }\f phenyl)-piperazin-1-ylj-methanone




/00 O310>477.5478.1'1-13-Fluoro-4-[4-(4'-methoxy-4- H

vitro-biphenyl-2-carbonyl)-piperazin- F r*N | 1-yl]-phenyl}-ethanone O O

WO 2005/023261 PCT/EP2004/009699 -66 |1 5164 516.1
Wo-{dsppL3A'-Dichloro-4-nitro- H biphenyl-2-carbonyl)-piperazhaaEptho-7§09699

J 3-fluoro-phenyl}-ethanone O 33 436.5:437.1

(2-Ethynyl-5-methanesulfonyl- phenyl)-[4-(4-trifluoromethyl- Phenyl) -P~

erazin-1- dim0n653!1|3 f&@éﬁaﬁe@ﬂf 1-99herfd 1.2 G
(5-Methanesulf nyI-2-pyrimidin- -yl (4-trifluprpmethyl-
I~ iperazin-1-yl]-meth n ’é\‘#@gm}gﬁ%:ﬁ f\?mﬁé@ 5 491.2
. ha sulfol:lyl-z-pyrazin-z- dn}dh@yb);@mmmﬂummmm;d J

+X phenyl)-piperazip-l-yl]-methanone F 36 i=\ 479.5 480.1
(5-‘l\rllrg];han%;snlf vI-2-0xaz0ol-2-yl-.1 0 N.iphenyl)-[4-(4-trifluoramethi/l-

41

557.4

557.0

(3',4"-Dichloro-4-methanesulfonyl-
biphenyl-2-vl)-[4-(4-trifluoromethyl-

phenyl)-piperazin-1-yi]-methanone

G

549.6

550.3

[2-(2,6-Dimethoxy-pyridin-3-y1)-5-
methanesulfonyl-phenyl]-{4-(4-
trifluoromethyl-phenyl)-piperazin-1-

yl]-methanone

G

43

4294

4294

2-[4-(4-Acetyl-2-fluoro-phenyl)-
piperazine-1-carbonyl]-4-nitro-

benzoic acid methyl ester

44

% 1452.5

453.1

(2-Isopropenyl-5-methanesulfonyl-
phenyl)-[4-(4-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone

=

45

524.5

525.2

(2",4'-Difluoro-4-methanesulionyl-
biphenyl-2-yl}-{4-(4-trifluoromethyl-
phenyl}-piperazin-1-yl]-methanone

G

46

541.0

541.2

(2'-Chloro-4'-fluoro-4-
methanesulfonyl-biphenyl-2-y1)-[4-(4-
trifluoromethyl-phenyl)-piperazin-1-

yl]-methanone

47

520.6

(4'-Fluoro-4-methzanesulfonyl-2'-
methyl-biphenyl-2-yi)-[4-(4-
triflucromethyl-phenyl)-piperazin-1-

vi]-methanone




N phenyl)-piperazin-1-yl]-methanone 37 452.5 453.1
(2-Cyclopropyl-5-methanesulfonyl- I ~ f I N ( phenyl)-[4-(4-trifluoromethyl-
IJ phenyl)-piperazin-1-yl]-methanone F 38 506.5 507.2
w(BxbluoréA-methanesulfonyl- G biphenyl-2-yl)-[4-(4-trifluoronaatiRylosHMd699
phenyl)-piperazin-1-yl]-methanone F 39151 523.0 523.2
(3'-Chloro-4-methanesulfonyl- G biphenyl-2-y1)-[4-(4-trifluoromethyl- NJ Y

48

phenyl)-pip

PCT/EP2/00<)699 -6i7 40 a,

Fphenyl) plpe‘razw

ulfon),l-3'-methyl- G
) higerazin-l-yi]-

methanesulfony
-1-yl] -methano

ethang

erazins24/M-méfsaho é%PL7~DiEu@rE~al'rhéMe2@I®&A@]2326

31 if]
élph nyl- )y Etﬁ 6%‘%%

H%ew&f@fr@@rséﬁ fginone
- G biphenyl-2-yl)- [4-(4-trifluorome
he o= =0 F 421 549.6 J550.3

gtlhyl

(e

rN
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Tablet Formulation (Wet Granulation}
5 Item Ingredients mg/iablet
5 mg 25mg 100 mg 500 mg
1.  Compound of formula 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 I 1 1
Total 167 167 167 831
Manufacturing Procedure
1. Mixitems 1, 2, 3 and 4 and granulate with purified water.
15 2. Drythe granules at 50°C.

Pass the granules through suitable milling equipment.

= W

Add item 5 and mix for three minutes; compress on a suitable press.
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mg 1. CoRpohaePTBHita 1 5 25 108 500 2. Lactose Anhyirous D18

5 25 105301sla308ta-Rx 1500 6 6 6530 10 4. Misrocrystalligte Cellulose
30 3030480k 25 35 40 70

4, Talc 10 15 10 25

5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

10 Manufacturing Procedure

1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Additems 4 and 5 ané mix for 3 minutes.

3. Fillinto a suitable capsule.



5. Magnesium Stearate 1111 Total éLéS7 167 167 831 Manufacturing
Procedure 1. Mix items 1, 2, 3 and 4 and granulate with purified water. 15
2. Dry the granules at 50C. 3. Pass the granules through suitable milting
equipment. 4. Add item 5 and mix forthree minutes; compress on a
suitable press. SUBSTITUTE SHE LE 26) WO 2005/023261
PCT/EP2004/009699 -85 Capsule Formulation Item Ingredients
;po C?E%Su'e" mg 25 mg 100 mg 500 mg .1. Compound of formula 1525 .
3 %‘%‘Eﬁi? 008 t%ctose 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 10 Manufacturing Procedure 1. Mix items 1, 2 and 3 in a suitable
mixer for 30 minutes. 2. Add items 4 5%&nd mix for 3 minutes. 3. Fill

into a suitable capsule. 86 CIaiP&}\r s of formula O R2 R3 I',
JN~"NRsR4 Arl RRs va)
A TR

whersin

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
consisting of hydrc'}xy, halogen, CN, (Cy~Cs) ~alkyl, (Cy1-Cq)-alleyl substituted by halolgen, {(C-
Ce)-alkoxy, (Ci-Cg)-alkoxy substituted by halogen, NR'RE, C(O)R® or 50,RYY,

is hydrogen or (G ~C.%) ~alkyl;

is halogen, (C1-Ce}-alkyl, (Cy-Cs)-alkenyl, wherein a hydrogen atom may be replaced by CN,
C(O)-R® or (C1-Ce)-alkyl, or is {C-Ce)-alkynyl, (C,-Cs)-alkyl substituted by halogen, -
(CH2)n-(Cs-Cy)~cycloatkyl, -(CH,),-heterocycloalkyl, -C(O)-R?, '
~{CHy)p-aryl or ~(CH3),-5 or-6-membered heteroaryl containing one, two or three
heteroatoms, selected from the group consisting of oxygen, sulphur or nitfogen wherein aryl,
cycloalkyl, heterocycloalicyl and hetercaryl are unsubstituted or substituted by one or more
substituents selected from the group consisting of hydroxy, halogen, (C;-Cs)-alkyl, (C;-Cs)-
alkyl substituted by halogen or {Cy-Cg)-alkoxy;

R? R*and RS independently from each other are hydrogen, hydroxy, halogen,

RS

(C1-Cs)-2lkyh or (Cy-Co)-alkoxy;

is NO,, CN, C(O)R®, SO,R' or NR''R?;

R7 and R® independently from each other are hydrogen or (C;-Cg)-alkyl;



wherein Ar is substituted aryl or unsubstituted or substituted 6-membered
heteroaryl, containing one, two or t ree nitrogen atoms, and wherein the
aryl and the heteroaryl groups may be substituted by one or more
substituents selected from the group consisting of hydroxy, halogen, CN,

(Ci-C6)-alky |C6 Ikyls tltuted by halogen, (Cl- C6)-alkoxy,
R . @h&b@ féﬁdﬁf? I0Gei- N RIERE, ey ﬁi@%r SO2R10; R'is

hy denorXC -C -alkyl: R2 is halogen, (Ci-C6)-alkyl, (C2-C6)-alkenyl,
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Rmﬁﬁrﬁﬂ en en(’ae(%rgr%m t}i"fk %1 ero n I!Stmﬁy(fr %nyr% é?é%iilphu éle N-atom to

nltrogen Wh re|n aryl, cyeloa
uh@uﬁémﬁféﬁ%t%bsﬁmﬁeﬁimhm%d&emm@%emmuents selected from
the group consisting ofhydroxy, halogen, (CI-C6)-alkyl, (CI-C6)- akyl
sub&tlltutegl by halogen or (Ci-C6)-alicox}; R3, R4 and R6 independently
T from ealt other are hydrogen, hydroxy, halogen, (CI-C6)-alkyl or -
(Cl C6)-alkoxy; R5 is NO2, CN, C(O)R9, SO2R10 or NR"R'2; R7 and R8

Sﬁ@&m%ﬁ s BIOR! MG AYAIQEE ML dSr-CE)-alkyl; 87 RI s
C6)- alky cycloalkyl (Ci-C6)-alkoxy or NR7R8; R10 is

EBSLIRS C6) cycloalkyl or NR'R8, with the proviso that one of R7
(@fclRRme -{GitGHeatiopl) Rk andiRtPpnaspepianiifem each other are

t j m to_which they are attached a
5 mem errquir%?éri(?g Ji Q?‘é\gg}ﬁ n |e}be&%f P }Eg 4P p]hafmaceutlcally 7

1 (a&ga@ﬁr@mma}ﬁiﬁ ~Sa areréol - st plovish-pigerazine,

1- (1=MWMW¥QVFY4BWQW%%@Hf}ﬁperazme

i- (% %élﬁm 0- 1;0 tr%oe %yk)zé 4} -ch or hen )-piperazine,

uofo- ro oyl)- iy 3 a’y @b‘ﬁﬁ%ﬂ%nyl] -piperazine,
i‘(hlﬂiﬁ}ﬁo@#ﬂmm@ﬁ%%ﬁl §34c[orfipdrend - bipromiopy|)phenyl]-piperazine,

1-(2-chloro-5-nitrobenzoyl)-4-(2-ethoxyphenyl)-piperazine,
1-(4-acetyl-2-flucrophenyl)-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
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyridinyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-{2-(4-morpholinyl)-5-nitrobenzoyl} -piperazine,
1-{2-fluoro-4-{1-oxopropyl)phenyl]-4-[2-(4-morpholinyl)-5-nitrobenzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-{2-(4-methyl-1-piperazinyl)-5-nitrobenzoyl}-piperazine,
1-[2-fluoro-4-(1 -oxopropyljphenyl}-4-{2-(4-methyl-1-piperidinyl)-5-nitrobenzoyl]-piperazine,
1-{2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl}-piperazine,
1-[2-fluoro-4-(1-oxopropyljphenyl]-4-[5-nitro-2-(1-piperidinyl)benzoyl]-piperazine,
1-{4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl}-piperazine,
1-(4-methoxyphenyl}-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-{3-(triflouromethyl)phenylj-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)-piperazine or
1-(2-chloro-S—nitrobenzoyI)-é’c-(ﬁuﬂuorophenyi)-piperazine.



1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine,’
1-(2-chloro-5-nitrobenzoyl)-4-(3-chlor-&phenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2- -ethoxyphenyl)-piperazine,
1- (4 acetyl-2-fluorophenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine,

are exglidegh|oro-5-nitrobenzoyl)-4-(4-fluorophenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-methoxyphenyl)-piperazine, and
1-(4acetysfloondsafththidphahyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine
1-(2-chloro-5-nitrobenzoyl)-4-(2- pyr|d|nyl) piperazine,
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itro-2- rolidinybenzo I] p| erazine,
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SBRR? haf- PO SR REAR AP (i oﬂmw piieyilipisehstimged by halogen,
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1-(2-chloro-5-nitrobenzoyl)-4-(2-fluorophenyl)- piperazine. 88 are
; .excluded. 2. Compounds of the formula0R2 Ar' "iRR RsRIA
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heteroarylF containing one, two or three nitrogen atoms, and wherein the
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halogen, (C;-Ce)-alkyl, {C;-Co)-alkyl substituted by halegen or (Cy -Cg)-alkoxys

phoI|nyI)-5-n|trobenzoyI]

thyI-I-;ﬂgerazinyl)-5-nitrobenz

R’ R'and RS independently from each other are hydrogen, hydroxy, halogen, CN,
(Cy-Cg}-alkyl, (C;-Cg)-alkoxy or NR'RY;

R® is NO,, CN, C(O)R?, SO-R' or NRMR'Z,
R” and R® independently from each other are hydrogen or (C;-Cg)-alkyl;

R’ is hydroxy, (Cy-Cg)-alkyl, (Cs-Ce)-cycloalkyl, (C;-Cg)~alkoxy or NR'RY;



R'is hydrogen or (Ci-CS)-alkyl; R2 is halogen, (CI-C6)-alkyl,
(Cz-C6)-allcenyl, (C2=C6)-alkynyl, (CEE6)-alkyl substituted by halogen,
(C3-C7)-cycloalkyl, heterocyeloalkyl, (CI-C6)-alkyl-(C3-C7)-eycloalkyl,
(C-C6)-alkyl-heterocycloalkyl, -C(O)-R9, aryl or 5 or-6-membered
heteroaryl containing one, two or three heteroatoms selected from the

R Gin(fprensiaio 65 6xygeroskdinu e Mirodehoaprondto st onpatbRikgr, R is
hgtgrggygm?jkyl and heteroaryl are unsubstituted or substituted by one or
more substituents selected from the group consisting of hydroxy,
hangen,,(Cl C6)-alkyl, (Ci-C6)-alkyl substituted by halogen or

R (@id(7 -t iR Rifoan ch RBoithle periaiehtiy dno G @A elCothier ks,

T

t
Sthstite ok e 063 lCRE4 Hlheslstituted by halogen or (Cs-

(CkE6)khikidyl(C3-C6)-cycloalkyl, (CI-C6)-alkoxy or NR'R8; 89 RLO is
(CI-C6)-alkyl, (C3-C6)-cycloalkyl or NR7R8 with the proviso that one of R7
or R8is (G- C6£ alkyl; R" and R'2 independently from each other are
andphpEgareute Y(@F@G‘ﬁhﬁl kyid ety sae) thiiighfor form together with the

witiNtakairoai S iambered heteroaryl group, optlonally substituted by :

gen, (CI-Cp)-alkyl, (CI-C6)- ubstjtuted by halogen or (C3-

- (%%@cyr/%Toarhl(%?Pg%ﬁ N %ﬁﬁ‘éé’é & ?é&y 8B %G addition salts
1-(Zhedriset - withrtrepodisé- thathlorophenyl)-piperazine,

1~ (é'-ﬂaiﬁgl-@r?u@&ﬂté’%ﬂ!}z@{:i ﬁdé&&n‘ftﬁ)&%ﬁﬂx era%f??ﬁ»%razme,

2-chloro-5-nitrobenzoyl)-4-(4- chor henyl)-p

1-{ mé_gtﬁﬂo?’dlgr FOBRAYGy! )%4 ‘[‘?rﬂ’u‘ér 4”(%”698 RFIREnpIPEpEzine,
1- (Zrc(iilreﬂudmﬁmtrah@yt)eyliﬁs[ﬂtﬂt@h@iﬁhﬂnﬂmﬁp@m@ﬂﬂenyI] piperazine,

C1- (gt@%&%q% -1 %jgy%ﬁﬁ%r pﬂé ai%?hené/l[)iémperazme 1-(2-thloro

-5 nltrobenzoyl horoph eny

8%W%ﬁ@%ﬂ@%§hm}@|@érazme 1-(4-acetyl
1- (42ﬁ&q&qpﬂ@@wbﬂeﬁwmomﬁxef%@%@u@nﬂ eI 3% NRazine,

1- (z‘l cgl CIE’: &53 troboe ‘§4rfl ’E&Q ﬁé%m l§%perazme

Chioro- -mtroBJn pAi: Pverazine, and
1-{2-chloro-5- mtrobenzoyl)~4 2 -methoxyphenyl)-piperazine, and
1-{4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine
1-(2—ch10r0~5-riitrobenzoy1)—4—(2~pyridiny1)—piperazine,
1-(4-acetyl-2-fluorophenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-morpholinyl)-5-nitrobenzoyl] -piperazine,
1-{2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl- 1 -piperazinyl)-5-nitrobenzoyl]-piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-1-piperidinyl)-5-nitrobenzoyl]-piperazine,
1-{2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl]-piperazine,
1-{2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-piperidinyl)benzoyl] -piperazine,
1-{4¢-methoxyphenyl)-4-[2-{4-morpholinyl)-5-nitrobenzoyl]-piperazine,
1-(4-methoxyphenyl)=4=[5-nitro-2-(1-pyrrolidinyl)benzoyl]=piperazine,
- I+(2-chloro-5-nitrobenzoyl)-4-[3-(triflouromethylphenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)-piperazine or
1-(2-chloro-5-nitrobenzoyl)-4-(2-fluorophenyl)-piperazine.

are excluded.



1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fluoro-5-nitrobenzoyl)-piperazine
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyridin B-piperazine, |
1-(4-acetyl-2-fluorophenyl)-4- -
[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine, 1- [
2-fluoro-4-(1-oxopropyl)phenyl] -4- [ 2-(4-morpholinyl)-5-nitrobenzoyl]
-plp%r@zmpouhdﬁdfd&rmﬂa(ﬂeioaﬁﬁl@&@w@@@@a}fﬂ - [2 (4-methyl-
I-piperazinyl)-5-nitrobenzoyl]-piperazine, 1-

[2-fluoro-4- (1 oxopropyl)phenyl] -4-

1- [2 quoro 4- (1 oxopropyl)phenyl] 4-[{5{ﬁrw

razine,
1-[2-fluoro-4-(1-oxopropy kRl ;@ [SF{ntrg 2-(1 leéﬁfldlnyl)benzoyl] -piper
azine, 1-(4-methoxyphenyl)-4-42=(4- morphollnyﬁ 5- nltrf)ii)enzoyl]
-piperazine,
W Jer% methoxyphenyl) 4"=[5-nitro-2-(1-pyrrolidinyl)benzoyl]=piperazine,
-cliloro-5-nitrobenzoyl)-4-[3-(triflomromethyl)phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)- plperazme or

R -@2(-@!@@ angggb’empé@ 4~é2 i rophefnr}»gl)ag\ B! e“ﬁgrg Iuded
9(8 %C oun%s é% ula 1-1 accor ing "to claim 1 o,
gerenit Aok hin AR ifIBB A ﬁltﬁ)aéﬂ@ f:‘)réfi)zR
P bmlf,ll)yrlﬁalogen, '>">(xw 1'11-" 6 inrkyl Su'i3tedvy ciaogeR,
(Ci-C6)-alkoxy, (Ci-C6)-alkoxy substituted by halogen, NR'R8, C(O)R9 or.
R SO2R'O; pis 1, 2or 3; R'is hydrogen; R2 is halogen, (Ct-C6)-alkyl,
(C‘)gzbi'i‘é‘)c-’&%nyl, wherein a hydrogen atom maybe replaced by CN,
C(O)-R9 or (CI CG) aIkyI or is (C2-C6)- aIkynyI (Ci-C6)-alkyl substituted -

b en, 7 -(CH7),,-heterocycloal yl,
RY (?531%?6 3?% %éﬁ%&? tafP&a?w eREHPEAE RS WY BF replaced by CN,
t%@h&@b%fﬁk) s&ﬂctﬁdﬂf@ﬂaﬁe@m ¢Onsidindief mb)sg&libeélﬂiphufogen,

orairpgen sy cyiealivh AelsigarsiRaiv o0)-x?,
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, (C1-Cs)-alkyl substituted by halogen
or (C-Cg)-alkoxy;

R’ R*and R® are hydrogen;

R® is NO,or SO,R';

R’ and R® independently from each other are hydrogen or (C;-Cq)-alkyl

R® is (C1-Ce)-alkyl, (C;-Cg)-cycloalkyl, (Cy-Cg)-alkoxy or NR'RY;

R is (Cy-Cg)-alkyl, (C5-Ce)-cycloallyl or NR'R® with the proviso that one of R” or R%is

(C;-—Ct;)-aikyl;
n is®,lor2;



and heteroaryl are unsubstituted or substituted by one or more
substituents selected from the groupdonsisting of hydroxy, halogen,
(C-C6)-alkyl, (C-C6)-alkyl substituted by halogen or (Ci-C6)-alkoxy; R3,
R" and R6 are hydrogen; R5 is NO2 or SO2R10; R7 and R8
independently from each other are hydrogen or (Ci-C6)-alkyl; R9 is

ar(@mmaﬂeyhc(@aﬁ&p@m@ﬂmd&n%)sﬁ%%&%%%ﬁe Eﬁ 3 i tha

gl 3-C6 cyc alk |.or NR7R8 with the proviso one of R7
or I%%% bgﬁ&((% i 1)nﬂ‘i"s%“nfi S OTBReRH RREREACe utically acceptable
é%lg%fﬂﬂlﬁowté@ﬁ@m@}béf(thlﬂnep#nmykb;ﬂpafazme, |

-2 B chiomBml [
azgpchlorB)S m%g?gae% ?Wb“ﬂ(fbcfﬁg%ggﬁ}ﬁ%%qéé ZPI’ Qgéfiz%bro 5
R R G e R e e Gl

1- @(Q:m@r&ammmtpytxgq%ﬂw%e@ KopRyhRkenyl]-piperazine,
3-dimethylpheny)
1- @z@ﬁm@ﬁwﬂ&%ﬂw 22 Weﬁévrgﬁgg piperazine,

1. (]12 hloro-5-nitrobe -4- -cu zine

RromiEbeBer e Ombwﬁep%s@pmazine -
1 ((Mceswmﬂuﬂrphmnmﬁz fﬂrofxlaom-:ﬁregéa%ﬂ@yger%&%faz'”e
z

ine

b-(Z2-chlo Ltrobenzoy 4 fluorop nyI) pipér
\ TR nbe}ﬁﬁo E‘? B’é’ﬁ’ﬁ?‘ﬁ?perazme and

1-(2-chloro-5- nitro

< %ﬁ%t%femwim@mmmwuwe&ﬂmbﬁazoyl) piperazine
I (a-déegtotslod-Busuaneildyl] 2-3-mosphaliny:Baniohenzovl] .

. 1- (%J J[JC h'uorohéf’ﬁ%%’m %&5&%}%@%&%W@hmﬂiﬂﬁmmw] -pip

1-[@rlnpre-4-( (1-oxopropyl)phenyl]-4 4~morphoimrl) -5- mtrobenzo 1] ﬁngerazme,
-nitr

R PR ben:

g"lfzxnalzmy nitrobenzoyl}-piperazine,

piperazin

gy@z‘%ﬁiﬁlﬁi@maﬂ%&?nwﬂewiia -2qyinéthirekidinetidiylyBteihEhpiperazine,
‘ 1-{2efllepipértizin@propyl)phenyl]-4-[5-nitro-2- (i-p rohdm )be o £ 8 eraZme,

1 e R oR AR IR Bhory] e nigo 2 oyolaibchBee
1-( ‘i T?ﬂﬁﬁ%ﬁ%ﬁbﬂdﬁr&&ybph@m@ﬂﬂ%mﬂmbaﬂdﬁw&menzoyl] p|p
1-(emeloxyEH A oxyRhenyl) 145%&%@9%@mg))nSp%té%bzgpéoyl)
- (zpﬁforrr(])e?5 ﬁ}ce;t)}iObeﬁz?K}M f5(tr1ﬁﬂ%"’é’ﬁtwﬁﬂﬁaﬁwmﬁéﬁi&ﬁ]ﬂp|perazme
1-(2-qblestel rﬁm&hﬁmﬁwﬁ)zéy@%épﬁeuwpﬁﬁéﬂmnyl] piperazine or

are excluded.

4. Compounds of formula I-1 according to claim 3, wherein R*is aryl, unsubstituted or
substituted by one or more substituents selected from the group consisting of hydroxy, halogen
(C1-Cs)-alkyl, (C,-Cg)-alkyl substituted by halogen or (C,-Cy)-alkoxy and the other substituents

are as described in claim 1.

5. Compounds of formula I-1 according to daim 4, which compounds are
1-{3-fluoro-4- {4~(4—nitro-biphenyl»2~carbonyl)~piperazin~1—}!1] -phenyl}-ethanone,
(4-methanesulfonyl- -biphenyl-2-yl)-{4-(4-trifluoromethyl- -phenyl)-piperazin-1-yl]-methanone,
(4'-fluoro-4-methanesulfonyl- -biphenyl-2- yI) [4-(4-trifluoromethyl- phen}d)—piperazin-lyi]-

methanone,



1-(2-chloro-5-nitrobenzoyl)-4-(2-fluorophenyl)-piperazine. are excluded.
4. Compounds of formula I-1 accordritg to claim 3, wherein R2 is aryl,
unsubstituted or substituted by one or more substituents selected from
the group consisting of hydroxy, halogen, (Ci-C6)-alkyl, (CI-C6)-alkyl
substltuted by halogen or (Ci-C6)-alkoxy and the other substituents are
fbég@nﬁéaﬁﬁ@mwhﬂwf@mﬁpwnww oyt trtrhesending tiebidiend, 2-y1)-
meﬁldli\jﬁh@ompounds are 1- f
quor 4 Ni e I-2-carho iperazin-1-yl]-phenyl}-ethanon
(4 %U?ﬁ?me &Ea]%%wp ﬂﬂ‘%ﬁﬁ g E)Ft)mro 4-tri u]ogome%n%d -phenyl)-piperazin-
1- Y{hf(mtirmlmmmethyl -phenyl)-piperazin- I-y1] -methanone,
44(4%%9040%%{}]?1'#?&&{12?}‘}5 gééﬁgﬁgyi 230d% ﬁlﬁ{g Tty SR S I)rf?ethylamxde,

erazin-1-yl] - me

3-fi drldris M%B?M@W%W)%%Mﬂu =piperazin-1-yl]-benzonitrile or

3- ﬂd&mmmﬁﬂmyihlﬁﬁﬁ@ék@f&ﬂﬂ%ﬂ@ OE.carbonyl)- ngerazm—b I]-benzonitrile.
(4'-fluoro-4-methanesulfonyl-biphenyl-2-yl)-[4-(2-fluoro-4-trifluoromethyl-ph .

enyl) PIPgraERiphyds BEAANRRS.
e %g 4-trif oromethyl phenyl)- pglzelrg%ﬁlédfncga?%gﬁﬁ?gi I%eeﬁy -4I-{SLlﬁfon|c
o

ide,
3- quoro 4-[4-(4-methanesulfonyl-biphenyl-2-carbonyl)-piperazin-I-yl]-benz
onitrile orf. Compounds of formula I-1 according to claim 6, which compounds are

@EEQQt%JﬂrQP)ﬁILS%%% rtl{@efﬁ}ggqnykbip{;gryl 2-carb né)ﬂ? ggrazm |-

rile. 6. Compound rmual 1 ccor |ng
1- {%&ﬁ ?i ‘4’1%"“( e Aasdnmsingaprumtsiserernulai a3 eonetipenyl}-
ethateoolgim 6, which compounds are 1-(4- [4- (2 -cyclopropyl- 5

Nt ' n henyl}-ethanone,
2~c§!§§%§ﬁ%ﬁ§%ﬁg}%ﬁl ozrlry PM&A EE CMD e%’ljﬁ . huoro -phen ljj gxperazm— 1-yt]-
meNE@RMB-methanesulfonyl-benzoyl)-piperazin-I-yl]-3-fluoro-phenyl}-

1-{4ethanoneldayaloRoKyBmahanesyf PB&EQ??J' 1% 1-1]-3-1 h
etha 4-ethyl-2-fluoro- phenyl) -piperazin- | -yl - me hanoI%feeal W7t uoro-phenyl;-
-[ff-cydopent- I-enyl-5-methanesulfonyl-benzoyl)- plperazm -|-yl]

-{4=Bitidorpcisthepyf]-etiiafionethdnpsulfonyl-benzoyl)- -piperazin-1-yl]-3-fluoro-phenyl}-
etha%x@ cyclohept-l-enyl-5-methanesulfonyl-benzoyl)-piperazin- I-yl] :
(2- % uoro phe ethanone

<Y D}\ﬁﬁ}&]reﬁfy i Ebanetp iRtk ifiaramedidmbaylopigeyszin-1-yl]-
methapiperazin-I-yl] -
(2-Cyclohex-1-enyl-5-methanesulfonyl-phenyl)- [4-(4-trifluoromethyl-phenyl)-piperazin-1-yl}-
methanone, :
(2-cyclohexyl-5—metlmnesuifonyl—phenyl)-[4—(4»triﬂuoromethyl-phenyl)—piperazin«1—yi]—
methanone or
(2-cyclopentyl-5-methanesulfonyl-phenyl)-{4- (4-triﬁ.uorome’thybphenyl)—piperazin-'l—y‘i] -

methanone.
8. Compounds of formula I-1 according to claim 3, wherein R%is heterocycloalkyl.

9. Compounds of formula I-1 according to claim 8, which compounds are
[2-(3,ﬁ-dihydr&ZH—pyramé—yi)—5~methanesu1fonyl~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,



methanone, (2-Cyclohex-I-enyl-5-methanesulfonyl-phenyl)-

[4-(4-trifluoromethyl-phenyl)-piperazif3L-yl]- methanone,

(2-cyclohexyl-5-methanesulfonyl-phenyl)- [

4-(4-trifluoromethyl-phenyl)-piperazin-1-yl] - methanone or

(2-cyclopentyl-5-methanesulfonyl-phenyl)- [ 4-

(@%&ﬂ%f@@ﬁhﬁd{pkﬁﬂw}ﬂp@@Hﬁ»lﬁyfﬂhaﬂ&@malﬂﬁ}ll%ﬁzcﬁ}mpwmy} 1-3-fluoro-
phéﬂ?ﬁ%ﬁér}oﬂg?f?rdmg to claim 3, wherein R2 is heterocycloalky

(f ;()éounds of formula I-1 according to claim 8, which compounds are

[42 &84 %Wﬁm@ﬂlérﬁaﬁﬁﬁegﬂﬁmﬁ@ﬁq@ny]] ~piperazin-1-yl} -3-fluoro-
benpbr{#riltfluoromethyl-phenyl)- piperazin-1-yl] -methanone,

[5-methanesulfonyl-2- (tetrahydro pyran-4-y1)-phenyl] -

[4-44 )3 I ethanan - -(4- 14-

[45(6(3?f g%%%%ggﬂ%pﬁggi %/ rr%éé éneé{su (r)?]y‘f’rb%rr%o Ik plpera r{nlerﬁbe“"d
het %Oﬁﬁﬂr@“ Oﬂjﬁéﬁwag{ﬁgmtyp@q ree(Betercatoms, selected from the group consisting of
oxyadinydpintbpyradsdny rhubathane sukepykhenzoy ayireeainl-yi}-3-flu

oro- benzonitrile. 10. Compounds of formula I-I according to claim 3,

t t
e heromierd L) FUTNS SO S P RASE Liphur

thre consi
ARG U P ShBb T by ACHBB kgt Do ppipsiszin-1-y1]-

meﬁfaimma,lla -1 accordlng to claim 10, which compounds are

5. 1(; sul |op§ ]1
- 4 tr| uoro ethﬁ] eny BP eraiH rﬁ‘;y SRR EyL-phenyl)-piperazin-1-y1]-
anesulfonyl-2-thiophen-3-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-p

[5 mes&yﬂnﬂnm 1-thiophen-2-yl)-phenyl)-[4-(4-trift - -
Ipthlltl)pheyn-g- yef) phen§/ rifluoromethyl-phenyl)

5-metha [-2- (5 methy
pip: i 'rfﬁr@e ﬁtfé%‘fflq?jhenyl) piperazin-I-yl] -methanone,
(5- mh@hadéguﬁmymmmm 9hyh1dhe[r4y04{&1@umﬂm@mqshyhﬁbl@ay&ﬁm 1-y1]-
me@{%gel yl} - methanone, fluoro-4-tr-"if

uoromethyl-phenyl)-pi erazm -I- 3/Tj 5- methanesulfon |-2-thiophen-3-yl-
4- "éﬁgff,ﬁetm HHeyaangEryl-phenyl}-piperazin-1-y1[~(5 methanesulfonyl-2-thiophen-3-y1-

phenyl)-methanone or

-{4-[4-(5-methanesulfonyl-2-thiophen-3-yl-benzoyl)-piperazin-1-yl} -phenyl}-ethanone.

12. Compounds of formula I-1 according to claim 3, wherein R*is halogen,
(Ci~Cg)-alkyl, (C;-Cq)-alkenyl, wherein a hydrogen atom may be replaced by CN,
C(O)-R’ or (Ci-Cg)-alkyl, or is (Cp-Cg)-alkynyl, (C;-Ce)-alkyl substituted by halogen or -C(O)-R’.

13. Compounds of formula I-1 according to claim 12, which compound is

2-[4-(4-acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-nitro-benzoic acid methyl ester.

14. Compounds of formula I-2 according to claim 1,

NV
het

(R)o amyl



1-{4-[4-(5-methanesulfonyl-2-thiophen-3-yl-benzoyl)-piperazin-1-yl]-phenyl
}-ethanone. 12. Compounds of formutatI-1 according to claim 3, wherein
R2 is halogen, (Cj-C6)-alkyl, (C2-C6)-alkenyl, wherein a hydrogen atom -
y be replaced by CN, C(0O)-R9 or (Cj-C6)-alkyl, or is (C2-C6)-alkynyl,
]-C6)-alkyl substituted by halogen or -C(O)-R9. 13.: Compounds of
formula -1 accordlng to clalm 12, which compound is

R . Q-Mﬁfbﬁp =flu -k -4-nitr oic acid
;ENE% %er 4HC%1§1 ouncf5 s Bfi%%r?]é i Zﬁ%((?g‘%’]st %Bé)m’ri?{”g@RZ
7 eﬁzﬂk@%ﬂhﬂrbéﬁarsﬁibx balogtrerdi Rsf(IKO)RB or SO,R;
0 ia)idrhmt'naiogen CN, (-C-C)-alkyl, (CI-C6)-alkyl substituted-by halogen,
(CI-C6)-alkoxy, (CI-C6)-alkoxy substituted by halogen, NR7R8, C(O)R9 or
.1 SO2R'; 0is0, 1, 2 or 3; R"is hydrogen; R2 is halogen, (CI-C=a]'7 7, '
R Iﬁgéﬁgémen'y% whe-fei. a hydrogen atom maybe replaced by CN,
C(0)-R9 or (CI-C6)-afcyl, or is (CZ-C6)-alkynyl, (CI-C6)-alkyl substituted

' .z aloge 3-C7| c} cioaii yi, (CHz)n heterocycloalky%,
R é“fg‘igfz% @%ﬁ%%éﬁ%@ J?yr edIRinEeD Btoen ey bretrusleced by CN;
| ﬁmf@a@"ﬁg@mﬂfm (D QDGR NG.! AYBRAMBINE Phalogen, -
itrpge ke etero eroaryl ar
%s?ﬁgted' S@J%& t(gqé‘kf%bne or rﬁ/}élf ag%‘é‘);t' éﬁrsgs’elected from :
R B oL ComSaaTstitjenony! Fansging OnE Syraley et iralioyhs, slected from

Q' @Weﬂfﬁysﬁﬁ@@?&@%ﬁqmgldﬁ% n R4a04 R RE%[ g{heraﬁ%ﬁ?xeterocydoaﬂqu

SO2Z2R an dependently from ea
%%%gégl E("c’fF &) é%ﬁﬁ‘z %f(sé‘ LR (B3 Ceneyishitients selected from

| EEEIPARBT e ORIRs Xy, halogen, (Crcs) ~alkyl, (C;-Cg)-alloyl substituted by halogen
or (C;-Cg)-alkoxy;

wh

R, R*and R® are hydrogen;

R® isNO;or SO,R'G

R’ and R® independently from each other are hydrogen or V(C;-C6)~a]ky1;
R® is (C1-Ce)-alkyl, (C3-Cs)—cydoancyi, (Cy-Cg)-atkoxy or NR'R%

R is {(Cy-Ce)-alkyl, {Cs~Ce)-cycloalkyl or NR'R® with the pro;riso that one of R” or R%is
(Ci-Ce)-alkyl;

o i50,10r2;

~and pharmaceutically acceptable acid addition salts thereof,

with the proviso that

1—(Z—Chloro-ﬁ-nitrobenzoyl)—4—{2~pyridinyl)—pip’erazme,

1-(2~r:hlom~5—nitrobenzoyi}~4-{2-pyrimidinyl)—piperazine,

are excluded.



We is (CI-C6)-alkyl, (C3-C6)-cycloallcyl or NR7R$ with the proviso that
one of R7 or Rs is (CI-C6)-alkyl; n is®, 1 Or 2; and pharmaceutically
acceptable acid addition salts thereof, with the proviso that
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyridinyl)-piperazine,

15 Qorepromsisonieobeldoyp4o@iipg i dm;tl)lmpdnazeneR dpeakohmeeloktBSted or
subsBut mraqsfafrésﬁm&%n%seeee@m&&% W&%f @{{L?@cﬁga%xy, halogen,.

(G- &.Elﬁ\"éfoﬁ Stl Utg&%%%@%%o?@qrg Suﬁ-&é&%ﬁ%&;@%y@g]:er substituents

are asmmwxbyﬂaa{dgen -or=(Ci-C6)-alkoxy-and the other substituents are
as described in claim 1 16-Eompoundsof-formula-l 2-accordingto-daim-15,

‘dﬂ%ﬁ%rmuiﬂ*ﬂ-accordm to-claim 15, w which compounds are
}%chloro -5-trifluoromethyl: d;:flyrl in-2-y plperazm- g%

fvo-FieeRamedkyi < ipridmpipeyRrindtidhbhelyero-4-methanesulfonyl-
~b1p1{éﬂ§r$-2:4*;l¢mr@}ﬂﬁhtmomethyl pyridin-2-yl)-piperazin-1-yl]

(R AR et R st

Y “W@E@Pﬁ?&ﬂﬂ group contalnlng one, two or three heteroatoms, selected from
the group consisting of oxygen, sulphur or nitrogen. 18. Compounds of :
foravu ﬁdmg;cam ditfgriawdtaim iﬂao\ﬂdﬂﬁ@ eoRpAL wiﬁlerem R*is a 5 or-6-membered

het e[Ab %—9%8 rifluerometh razm -+
g esu gllf\n)}FE tﬁld[ﬁé)% ﬁeny asﬁc?’nteﬁd from thé group consisting of

OXYE@Q pyph BE8E8HEPYsTEparation of compounds of formula 1-and their
pharmaceutically acceptable salts, which process. comprises a) reacting
a coripcDmaiafiadnod SocithlAlN cHovdtheaselmpe wwpﬁtﬂra@u{@@ﬁas

[4-(3-chloro-5-trifiuoromethyl-pyridin- 2-y1)~p1peraz1n 1-y1}-(5- methanesulfonyl -2-thiophen-3-
vl-phenyl)-methanone, '

19: Processes for preparation of compounds of formula T'and their pharmaceutically
acceptable salts, which process.comprises

a} reacting a compound of formula

Roqp

 witha compound of formula

o Rr*
Z s R’
Rs - R.s
5
R 111

to a compound of formula



R3 Zg RS R4 R5 Il to a compound of formula 96 0 R2 fINRa N Ar' R6
R4 R1 R5 | wherein Z is hydroxy or hglé)ge"n] and the other substituents
are as defined in claim 1, or b) reacting a compound of formula O X
CNR3 Ar_ NR5R 4 R R Ib with a compound of formula RZB(OH)2 or
R2B(OR)2 in the presence of a palladium catalé/st to a compound of
formula O R2 NR 3 Ar Nh) R6 R4 RI grein X is halogen and the
other substituents are as defined iaclair 1, ot
formula O X N R3 i Ar& Rs 4 Rﬁ?fﬁ\‘wi ith JR

presence of a palladium cat&rlys’ﬂ ppound
1

R R I

with a compound of formula

R*B( OH), or R®B{OR), in the presence of a palladium catalyst

to a compound of formula -

wherein X is halogen and the other substituents are as defined in claim 1, or

¢) reacting a compound of formula

Ib

. 2 p
with R“SnBu; or R®:SaMe; in the presence of a palladium catalyst to a compound of formula



97 /970 R2N N R Ar'N~-) R6 Ra R'RS wherein X is halogen and the
other substituents are as defined in ddim 1, or d) reacting a compound of
formula O X R3 Ar'N R6 Ra R RS |Ib with a compound of formula Si- in
the presence of a palladium catalyst and base to a compound of formula
O 1IR3 Ar'R6 Ra R RS Ic, wherein 3(}3 halogen and the other
substituents are as defined in claim 1, o) e) l/drogenating a compound of
formula98 0 RR3 I N W ArN R6 R4 IR R3lld wherein R is

(C2-C6)-alkenyl or (C2-C6)-alkyfyl td¥a co d of formula O R' ~NII'\
R /NV 4 7
Ar R
_ ] .
R R :

wherein X is halogen and the other substituents are as defined in claim 1,or

d) reacting a compound of formula

with a compound of formula

e G

in the presence of  palladium catalyst and base

to a compound of formula

R

Ie,
wherein X is halogen and the other substituents are as defined in claim 1, or

e} hydrogenating a compound of formula



Ar'N7 / R6 ( 14- R4 R R le wherein R'is (C2-C6)-alkyl or (C2-C6)-alkenyl
f) reacting a compound of formula 0 I°€ N R J J Ar' N) R6 R4 R RS If with
trimethylsulfoxonium iodide in the presence of a base to a compound of
formula0 N R Ar'N R6 R4 R R Ig g) reacting a compound of formula 99
O XR Ar'N~ R6 R4 R Rs Ib with a compound of formula TMSCF3 in the
presence of copper to a compound offormBla O CF3 R ArN~ R6 R4 R

Rs Ih wherein X is halogen and-the other sybs iRfents are as described in

claim 1, if desired, converting|the compo obtained into
pharmaceutically accepta}&)llefé i @it

0. A compound
according to claim 1, wheneyef prepared by process as claimed in claim

19 or by an equivalent method. 21. A meditament ddntaining one or more
compounds as claimed in claim 1 or containing

wherein R is (C;-Cg)-alkeny! or (C-Cy)-alkynyl

to a cornpound of formula

Ar

wherein R’ is (C,-C)-alkyl or (C,;-Ce J-alkenyl

f) reacting a compound of formula

with trimethylsulfoxonium iodide in the presence of a base

to a compound of formula

0

R
2
Ar"Nf\) =¥ R*

R R®

g) reacting 2 compound of formula



1-(2-chloro-5-nitrobenzoyl)-4-(4-methoxyphenyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(4-chorephenyl)-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-choropke iperazine,
1-(2-ch|oro-5-nitrobenzoyl)-4-(22f1ho K ipgrazine,
1-(4-acetyl-2-fluorophenyl) -4-(2-fluo benzoyl)-piperazine,

1-(2-chloro-5-nitrobenzoyl)-4- (4 ol c
1-(2-chloro-5-nitrobenzoyl)-4-(2-methoxypheny)-piperazine, and
1-(4-acetyl-2-fluoro-5-methylphenyl)-4-(2-fludro-5-nitrgbenzoyl)-piperazine
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyridinyl)-piperazine,
with{4anptylr B asephRnyli2: iyDr 25Biiobenzay]
-piperazine, 1-[2-f|uoro-4-(1-o>%olgdg)rg§i;rél‘;?]%rl%/I](DréoBE C?an coynlpouﬂd of formula
-4-[2-(4-morpholinyl)-5-nitrobenzoyl] -pi(%eraz(i:rsl:e, 100
1-[2-fluoro-4-(1-oxopropyl)phenyl] -4- S
[2-(4-methyl-I-piperazinyl)-5-nitr Fne, 1-
[2-fluoro-4-(1-oxopropyl)phenyl]. -4-[2+(4-migthyl-| |
-piperidinyl)-5-nitrobenzoy!jaoi ing? =
[2-fluoro-4-(1-oxopropyl)phenyli4-[5-nitro-2-(lspyrrolidinyl)benzoyl]
-piperazine, 1- [2-fluoro-4- (1-oxopropyl)phenyl]
-4-[5-nitro-2-(1-piperidinyl)benzoyl] -piperazine,
whejem Fristhrdagpmangijhe-$2h ¢4 suimnioting hrb nittababzeyl Qiperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(I-pyrrolidinyl)benzoyl] -piperazine,
1-@defilet) omitabendey sl -pipgrazine ,
addi]n—é%-gﬁgro-&nitrobenzoyl)-4-(2-pyﬁ%&é’%ggg%%%ggc y acceptable acid
1-(2-chloro-5-nitrobenzoyl)-4-(2-fluorophenyl)-piperazine. and o
pharmaceutically acceptable excipients. 22. A medicament according to
claih 2P TP B draeapReng 6 iHatadosvbasedtoprtzemghbing praiedsas claimed in claim
19 omyhatosgRivakhaneditayent according to claim 22, wherein the ilinesses
are psychoses, pain, disfunction in memory and learning, schizophrenia,
dementia and other diseases in which cognitive processes are impaired,
2L dﬁ&ﬁ%ﬂ@ggs‘aﬁﬂgﬁﬁgﬁﬁg AN 8 daln ] 67 Sncaining
1-(2"‘1@@@? dr%—é%’ﬁp&ﬁgﬁi "){%ﬂ@?ﬁéﬂ%}ﬁﬁlbﬁéﬁ%%émerazine,

1-{ 2‘-c}ﬂoro-5-nitrobenzoy1)—4~(4—chloropheny1) -piperazine,

1-(2-flucro-5-nitrobenzoyl)-4-[2-fuoro-4-( 1-oxobutyl)phenyl]-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2- finoro-4-( 1-oxopropyl)phenyl]-piperazine,
1—(2-chloro-s-nitmbenzoyl)-4~(2,3-dimethylphenyl)—piperazine,
1-(2-chloro-3-nitrobenzoyl) -4-(3-chlorophenyl)-piperazine,

i -(Z—c:lﬂoro—S-nitrobenzoyI) ~4-(2-ethoxyphenyl)-piperazine,
1-(4-acetyl-2-fluorophenyl)-4-( 2-flucro-5-nitrobenzoyl)-piperazine,
1-(2-chloro-5-nitrobenzoyl) -4-(4-fluorophenyl)-piperazine,
1-(2-chloro~5—nitrobenzoy1)~4—(2—methoxypheny§)-piperazine, and

1-( %»acetyl—Z—ﬂuoro—S~methy1phenyl}—4-(2- fluoro-5-nitrobenzoyl)-piperazine
1-{2-chloro-5-nitrobenzoyl)-4-( 2-pyridinyl)-piperazine,
1-(4-aceryl-2-fluorophenyl)-4-[2-(4-m orpholinyl)-5-nitrobenzoyl]-piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4- [2»(4~morpholinyl)—S—nitrobenzoyl] -—?iperazine,



1-(2-chloro-5-nitrobenzoyl)-4-(4-chlorophenyl)-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2-fluoroz4{1-oxobutyl)phenyl]-piperazine,
1-(2-fluoro-5-nitrobenzoyl)-4-[2- fluoro-4-(l-oxopropyl)phenyl]-piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2,3-dimethylphenyl)-piperazine,

ﬁz hIo 0-5-nitrobenzoyl)-4-(3-cuorophenyl)-piperazine, 1-(2
&0 All@f}%?ff&’yﬁggﬁygfﬁo%éﬁéﬁﬁ?ﬂl‘ﬁeﬁaﬁﬁﬁ’émﬂ} 5-nitrobenzoyl]-piperazine,

1-[Z

1- [i @4*@[@6%/[ %ﬂdl@li@phbph&)tﬂ-]E@r‘fﬂﬂqf@fﬁhﬂﬁﬂiﬂ?)b%é@bﬁarﬂj@ﬁEaﬁlﬁ%benzoyl] -piperazine,
[o'¢ or. e

e A S e

-4 aeogeeiyuzwew ﬁﬁbﬂwlﬂyﬁe @zZﬂuomps:mm@mme

1-( 4~(§e%@f??§?ﬂ@%@ﬂ%ﬂp%ﬂﬂ@@%ﬁt%@%@é’ﬁ? er;mnei

i- (%pxl(n ﬁlcgcﬁ/%h "f??'ﬁ? 3 2- (Lp rn.koé.my?)lnrgtlx%oyl?Igg)efargr?e,

I-(3¢ @?@”iJ(‘l“@b@p?OWMGEMYﬂMH[@H@EWWMWEemmbenzoyl]

1-(2PiRRRZ B18itrbH nllpT0
( m pnefir%‘ gl;dS nltr%%enz %p%éé%me 1-[2
)

1. d 4 -methyl %
Tti6r6°4=( 18)9 SREBVY PRSP 2P oA Bz NS iperi
dinyl)-5-nitrobenzoyl] -piperazine, 101 1-[2-fluoro-4-(1-oxopropyl)phenyl]

n ] -piperazine,
* d-lﬂ Fé%g%%%%%@ﬁ%@%@ ﬁ¥4 [5-nitro-2-(I-piperidinyl)benzoyl]-piper

azme i-(4- methoxyphenyl) -4-[2-(4-morpholinyl)-5-nitrobenzoyl]

1 4me %lho}(%:?p ee%tyifcﬁ) r trof‘ba-i(‘].1 B}ﬁ%ﬁ'mﬁﬁﬁ%ﬁf%ﬁfﬁ%’éﬁé‘iﬁﬁése@)qn the glycine
uPt@ Zm—nltrobenzoyl) 4- [ 3-triflouromethyl Jphenyl | -piperazine,
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyrimidinyl)-piperazine or

1-f2-ehineditanitphrug eyl Ad 2L D ARLR IBR MR8 fQr NSy choses, pain,

disflanyfagiure of med ments fo the eatme tof psychqgses, pain,
Hheuro egenaratve |s A S HRE Swaa Ss@ﬁl%?fﬁ?ésrﬁ%m which

CORRYEN FaPRAL AR @)‘théﬂﬁmgss:hamhmtmmgﬂuﬁm Pisoctsses Atehiimaitedisease.

such as attention deficit disorders or Alzheimer's disease. ~s~
24. The use of a compound as daimed in claim 1 and of

1—(2-chlor0-5~nitrobenzoyi)-4-(4—methoxypheny1)rpiperazine,
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»dimethy1phenyl)-piperazine,
1-(2-chloro-5-nitrobenzoy})-4-(3-chlorophenyl)-piperazine,
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-chioro-S-nitrobenzoyl);é_(2-—methoxyphenyi)~piperazine, and

1-( 4-acetyl—Z—ﬂuoro—S-methylphenyl)—4—(2»ﬂuor0~5-nitrobenzoyl)-piperazine
1-(2-chloro-5-nitrobenzoyl)-4-(2-pyridinyl) -piperazine,
1-(4-acetyl-2-fluorophenyl}-4-{2-(4-morpholinyl)-5-nitrobenzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4- [2-(4-m0rpholiny1)~5—nitrobenzoyl] -piperazine,
1-{2-fluoro-4-(1-oxopropyl)phenyl}-4-[2-(4-methyl-1 -piperazinyl}-5-nitrobenzoyl|-piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-1 -piperidinyl)-5-nitrobenzoyl]-piperazine,



ic1

1-{2-fluoro-4- (L-oxopropylyphenyl]-4-[5-nitro-2-( 1-pyrrolidinyl)benzoyl]-piperazine,
1-{2-fluorg-4-( 1-oxopropyl)phenyl]-4-[5-nitro-2-( 1-piperidinyl)benzoyl]-piperazine,
1—(4-methoxyphenyi)~4~[2—(4-m0rphoiiny1)-5—ni’crobenzoyl] -piperazine,
1-(4-methoxyphenyl)-4-[ 5-nitro-2-( 1?Pﬁfﬂ.ﬁdiny1)benzoyl] -piperazine,.
Dl—(2-chioro—5«nitrobenzoy1)‘-4-[35triﬂour0methy1]phen}fl]—piperazine,

‘ 1-(2-chloro-S-nitrobenzoylj~4-(2—pyrimidin}'1)~piperazine or
1-(2~chldro—5—nitrobenzoy1)—4-(2’-—ﬂuarophenyl)—piperazine.

for the manufacture of medicaments for the treatment of psychoses, pain, nenrodegenerative
disfuncton in memory and learning, schizophrenis, dementia and other diseases in which'

.,
e s

cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s disease,

* ot



