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In a first aspect, there is-provided a conpound of the
general formula | 5 wherein Ar is unsubstituted or
substituted aryl or 6-nenbered heteroaryl, containing
one, two or three nitrogen atons, and wherein the
aryl and the heteroaryl groups are substituted by one
or HoZAMINSSBENA()t RIPERA ZIEARERTV ATHVIER @ SGILOANE UPTAKE
consi st i ng INHIBINYRIS Pa® THREAREEEMENNGE, PSENHOSES
(Ad-C6)-al kyl, (A C6)-al kyl substituted by hal ogen,
10 (A -0C6)-al koxy, (Cl-C)-al koxy substituted by

al ogen, NRZRB )RO or S0 0; i S rogen or
T %P{eg%l)t E%We%}?x} t ellfgésg%ﬁ TR '%grrldgS ‘l%r%e e%e&%aﬁqrﬂ}lw rom each
ot her hydrogen, (CR2)n-hydroxy for R being 15
hydrogen or ¢ -C6)-al kyl, or are (d -GC6)-al kyl,
(C2-C6) - al kenyl, (Cl-C6)-al kylr? sghstituted by
hal ogen, (CH2)a (C3-C6)-cycldhal hyl
(CH2) n- het er ocycl oal kyl _~._(¢d2) "
(CH2) n-aryl or R2 and rmffoggther with the N atom
to which they are attam hetler ggycl oal kyl  ring,
optionally containig in additidn t8 the N atom a
further heteroatom selected 2(915fromIt he group
consisting of N, S or 0, which rings are unsubstituted

I | ISl o a1 fRhuBlkY!
In?éﬁ%‘% Héh%%x@?%&&l%?@%p?%&%{f %ﬁyl , o?l form
whepgijet her with the N atom a 5- nenbered heteroaryl

group, optionnally containing in addition to the N

Amtis mmetbetintedorenbsthinied atyl ot frenembaredlyrieroatybreniaingng one, two
wher.ein the. e g 0] Pl
U8R SR8 O P Lo v
substituted by one or more substituents seIectec% from the group consisting of
hydroxy, halogen, NO,, CN, {C;-Cs)-alkyl, (C,~Cg)-alkkyl substituted by halogen,
( Cl-Cs)—aquxy, (C1-Cg)-alkoxy substituted by halogen, NR'RE, C(O)R? or SO,R

O &0 --C6)-al kyl or

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

R? and R? are independently from each other hydrogen, (CRy),-hydroxy for R being

hydrogen or C)-Cg)-alkyl, or are (C;-Ce)-alkyl, (Cz-Cs)-alkenyl, (C;-Cg)-alkyl
" substituted by halogen, (CHj)y~(Cs-Cs)-cycloalkyl, (CHz)q-heterocycloalkyl,

{CHz),-0-(C,-Cs)-alkyl or (CHz),-aryl ox

R? and R form together with the I atom to which they are attach 2 heterocycloalkyl
ring, optionally containing in addition to the N atom a further heteroatom, selected
from the group consisting of N, § or O, which rings are unsubstituted or substituted
by (CHa)y-hydroxy, (C;-Ce)-alkyl, (C;-Cs)-alkoxy, (CHz)p-0-(C;-Ce)-alkyl, or form
together with the N atom a 5-membered heteroaryl group, optionnally containing in
addition to the N atom one, two or three further nitrogen atoms and wherein the

heteroaryl group is optionally substituted by {C;-Cg)-alkyl;
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and R8 are |ndependently fron1egfh ot her hydrogen,
(CH2)n (C3-C6) -cycl oal kyl or C6) -al kyl, or form
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1-[2-[4-( ydroxyethyl) |pera2| I] 5-ni trobenpzoy|,
] 4- gwnﬁ@[pﬁ@;g ﬁs,'qu)mv ggacb‘f tlygjfté) ﬁ atom one, two or three mtrocen
1-[ 25t ioha wheteln %%&eyﬂyv abep ! dpnﬁnmgrs&bsﬂtatea HykaRighn,
erldlnyl)benzoyl erazi ne,
1- [2(@#@&3&5&0(& @@hc@w@héhg}a ]-4-[5-nitro-2-(1-pyr
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1
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i di nyl ) benzoyl ] - pi per azi ne,

2-fluoro-4-(1-oxopropyl)phenyl]-4-[2- (4 met hyl - I - pi
pari Bitay oy 2:5- nltrobenzoyl] pi per azi ne,
1-[ 25404 & Oggh%g%a&aﬁ eib)eq&ﬁf‘é’dﬂu(ﬁl b Qferéa%t hyl -1 - pi
per azi nyl nitr
with the proviso that

1-[5-(aminosulfonyl)-2-(4-morpholinyl )benzoyl} - 4-phen}ﬂ -piperazine,

1-(4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine,
1-[2-(4-morpholinyi)-5-nitrobenzoyl]-4 [ -nitro-4-(trifluoromethyl) phenyl]-
piperazine,

1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl] -piperazine,

1-[2-{4-(2-hydroxyethyl)-1-piperazinyl]-5-nitrobenzoyl] -4-{4-methoxyphenyl)-

piperazine,

1-[2-fluoro-4-(1-oxopropyl)phenyi]-4-[ 5-nitro-2-(1-piperidinyi)benzoyl] -piperazine,

1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl] -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~{ 2-(4-methyl-1-piperazinyl)-5-nitrobenzoyl}-

piperazine, -

- 1-{2-fluoro-4-(1-oxopropyl)phenyl}-4-{2-{4-morpholinyl)-5-nitrobenzoyl]-piperazine,
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compounds of general formula I, pharmaceutical 10
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bl ockade of_  the 20 dop m ic.s
CECE H‘tﬁ@ dperasteiaegaiiye sympims s t%g;g ed a#gé]; impaired attention
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I@lﬁ:’oﬁ%ﬁsﬁﬂ@d’t Ihaséecbmdhaagmticumervesyumn innslvidgibddrkadeofithe
b S%ﬂ}&gg :g%t g(fanﬁy n%%%’%%ﬁldg\%}bi%( %g@r(?n Ther, ﬁ’rarg;ts, 5(4):
cﬁﬂ?pﬂii‘érréﬁﬁl aNykam@e"L amyd Okcmnm% Isf elniEap ieRinpFlesp dieants H(1):
508 08 B o L S i
cwm @Thllqhkaé e frednetytadictne fitmemnaé A qog}%{@]é%r%n@fsf
q)74 @3@@@.510[999;0@& itive NVDA recept or

. ndﬁggg'o%;; ookl I SR Mo UL BT

Asbrive @by chetcsyifietio ﬁ&lcaascammdl byaﬁe Bckanifthegutamate system by
: fafheds Fgéa\yﬁlpg% i98 Bop) B3 ARl e RE DL AL AR bR non-
compeutlve NMDA receptor antadomsts Interesnncly in healthy volunteers, PCP-
induced psychotomimetic action 1r_1corporates positive and negative symptoms as well as
cognitive dysfunction, thus closely resembling schizophrenia in patients (Javitt DC et al,,
Biol. Psychiatry, 45: 668-679, 1999). Furthermore transgenic mice expressing reduced
levels of the NMDARI subunit displays behavioral abnormalities similar to those
observed in pharmacologically induced models of scl-ﬁzophrenia, supporting a model in
which reduced NMDA receptor activity results in schizophrenia-like behavior (Mohn AR
etal., Cell, 98: 427-236, 1999).

Glutamate neurotransmission, in particular NMDA receptor acﬁv*ity, playsa

critical role in synaptic plasticity, learning and memory, such as the NMDA receptors
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transgeni c nice expressing reduced |evels of tRéarch2007
NVMDARI subunit di splays behavioral abnormalities

wol 20hd/@b26p0 those observed in pharmacol ogi cald¢rep2004/009663
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whi ch reduced NVDA receptor actrél ty results in
schi zophreni a-1i ke behavior (Mohn AR 35 et al., Cell,
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Pafehoi Rl INBA (WSS BIBIECTV Whd mouﬁioﬁﬁae @L Gdtldel sl 31-39 1993).
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QAL QORBHH abilidy DPRERNS ahdNRETLE (BngdP @f A0 Blrur, 401- 63-69,

S\/\%ﬁggﬂe or gating the threshold of synaptic plasticity
nmory formation (Wley, NY; Bliss TV and

CoI |'i MBiisglifen liitamikeetdefieif 1531&1]:Iica3ﬂi1139¢ p&tﬁ@ﬁ)ysmlooy of schizophrenia,
L AR U A i
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401- 63-69, 5 1999). Thus, if a glutamate deficit is
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ol SRR T EBpA eSS ErPARe 3 e ansmiter
| eﬁf@f'lsg@ﬂgrsﬁﬁeﬁ‘l gduainemiand from thh extfaﬁelhﬂztroxpaf@ kan control

Ies
Certece et oy et e e ReaERR ol rsrptic

20N emmhnmﬂ(ﬁmdmsvm dt alf Tteercie Riaeir Sd. ,eZ:nﬁ@)t AKe3 73 2002).

t he synaps es u

Femov! Y ERE B ety BB bk Pl of fRNSEAE B FGHRfide fmily of

s peaBotrTEnitientrpuspor tenicpley ampasient ml%ﬂn the f@%og QEpost-synaptic

t h@ﬁ gl?lgﬂb ﬁdtﬁﬁn@meto'f'% @&r&%@lﬁd&%ﬁﬁ%ﬁk'c@n&ﬁtmﬂon by re- '
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Gl netdinov RR et al, Tren gﬁl m
chlptak o (Ejeine3pie BrPSnapiiopEyve terpipalsaad s g fipeglial processes.

25Whi ch 'N?B 'Eﬂis@iﬁl%’l 1 md%s?&@éﬂ@ha@@ﬁv@h&e@f&dﬁ@d(@]ﬁ I-yarmifGlyT -2) from

neur ot r tter t ansport a pant .
i OAREY p hiah W]&lﬁ é']ﬁfegl etgfﬁ; ﬁrg.ﬁfﬁ)%t&ffgyﬁ‘p Eé rmno aCI%. sequence
aCIldaxﬁﬁl‘@crﬁr@ly'ﬁ&J preenafoer mffoirmmrsnigrfamelalteﬂnauv@pygng end alternative

g?g%%tér al% '(%gen(er ylbr & aﬁ'cpf k@n f lﬁ%@?lsdﬁhﬂs avebee uPd in

ve’termn surroun |ne
prodessvein @@yTve add &iTh btt) §Wc2 pleo preamf)m cEfE r@éhetﬂO“eneltY

30N &0 l@ﬁ')?f] 2GLaneds LY d 28) 1BReb&EhYderdifiddi@ Rdent brains. GlyT-1 is known
to be located in CNS and in peripheral tissues, whereas GlyT-2 is specific to the CNS.
GlyT-1 has a predominantly glial distribution and is found not only in areas
corresponding to strychnine sensitive glycine receptors but also outside these areas,
where it has been postulated to be involved in modulation of NMDA receptor function

35 {Lopez-Corcuera B et al., Mol. Mem. Biol., 18: 13-20, 200! ). 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
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such as attention deficit disorders or Al zheiner's
dinpement Didsdrlwimet’ stliseaban are t he conpounds of fornul a
| per se, the use of conmpounds of forrmula | and their

phar netiesdisdaed YerdBCRPtR2BR nSidtul&, {IDtheik R rIBOMHIREENdnBomers
of dicanents for the treatnent of diseases rel ated

@gd ‘?:"t‘iﬂ?ﬁ"t‘lllsé’ﬁwb‘af NVDA r ecept ors via Ayt-1 20

It Egl glst o %lgg%‘ﬁﬁ%ﬁh g.[kgﬁt eppﬁg? ??a%llr%?e slgrtaic’vhgaosi Canthed-chain
group containing from I to 6 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups

with 1 - 4 carbon atoms.

The term "alkenyl" denotes an unsaturated straight- or branched-chain group

containing from 2 to 6 carbon atoms. Preferred alkenyl group is allyl.
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denot’es a noif aromatic hydrocarbon radical, for . . ..
exzhoppherisacidariiic ackk dramy pidtiRpRERde-gRalpaRgid; acetc add, sucdnic
t %}c{d?t%ﬂm RYH aRYdhan A%k S D4, i)-tolﬁz)éhés‘ﬁlfbﬂit A¥id.and the like.

[

pi peridinyl, piperazinyl, norpholinyl or

t hi omor phol i nyl . 15 The term "pharmaceutically

ac ceptPapeeedeimapernds of Brmads hage 5‘@%?%%@3& s with
i norgani ¢ and organi c acids, such as hydrochloric
acid, nitric acid, sulfuric acid, Rpho%phoric aci d,

citric acid, formic acid, fumari @ acind,” nal ei ¢ aci d,
acetic acid, succinic acid, tartlarig achd,

nmet hane- sul foni ¢ acid, p-toltiengSult acid and the
li ke. N \59
,R° R
20 - -1
wherein

R’ is hydroxy, halogen, NO,, CN, (C;~Ce)-alkyl, (C;-Cg)-alkyl substituted by halogen,
| (C-Cg)-alkoxy, (Ci-Cg)-atkoxy substituted by halogen, NR'RE, C(O)R?® or SO,RY,
25 m 1s0,1,2o0r3;



Preferred conmpounds of fornula | are those of fornula
-1 R R2O,N3 HR\~R \ NV\ i Rs R m R§Maph2007
1 wherein R is hydroxy, halogen, NC2, CN,

wé edosfehs@l | cyl, (C1-C6)-al kyl substituted byph@lppgmhocssss

10

15

20

(C1-C6) - al koxy, (C1l-Co) - al koxy substituted by hal ogen,
NR7R8, C(ORO or S2R; 25 m" s 0,1,2 or 3; 9 March
2007 = \\O 2005/ 023 60, PCT/ EP2004/ 009665 -7 R is
Iy disJYErPSR of ralkylky| . R2 and R22' are
|ndependently from each ot her hydrogen, (CR2)n hydr oxy
R bei ng hydr ogen or Cl1-C6)-al kyl, e )
(ng &B) 218 Rgrpe YO & r by, e@B()CPa %}rdrgxy for R being
Sub &JOU&?QI(@ €8 aré yadkRal (eylc 1
%§ ng}a!ﬂﬁﬁ ar @'@_@)aﬁé}?(@%)cﬁ Rl ey o)-alky

eterocyclo %% )) IkI 0
(CHZ‘)lbﬁtlHﬁ v Ralogar, (GHg @a@é Wﬁ@é{é@h dehe yheFfif@ﬁﬁC]@a]@ﬁl
ot h o ( Co6) - al kyl or
oL b LRI EsIn IRl EgRnr U )2l
S-(C1-C6)-al kyl, SO2R10 or is NR'R12; R7 and R$ are

ntly 3 drogbdBhbgen
%Hf%gycl oa ekl§ P%ﬁ]&éﬁ gﬁjaﬁ{ea-%gg%lg%? rD(E’rf orm t°oget her
wi t KCt-Re)- Nkﬂt%rﬁCt—&Mk@Wthey are attached a 15
het erocycl oal kyl ring, optionally containing in
addition to the IB\I atoma further hetergﬁgom sel ect ed
B o WO @A )BSs{GtCarglkoh SQ:RE asis BRRYi s hydr oxy,
(C1-C6) -al kyl, (C3-C6)-cycloal kyl, (Cl-C6)-al koxy or
NR R8; 20 R10 is (d-06)-al kyl (CH2)

(Rf:aadlﬁ axeyd@ajemjutntkyr&dnﬁems ot hadnd gt 4 Chkii-(Cs-Cs)-cycloalkyl or

i nd ;fee gg)e %P’ X llg}tgﬁeﬁga %ﬁt%l‘éfl }gﬁéf;)%zﬁgcg Q’h’lch they are attached a

t 0g étb#&mcydloﬂkyltrhlg dptimely eonSainegie aé@iﬂhetc@ﬁmé? 9110111 a frther
O iRenBg 'c%a%oqrg;ﬁgg;&gzagﬂﬂ gl fhers ot he N at om

one ree ni Wwherein the
heteroaryl group is optionally substituted by hal ogen,

(R 15?})&:0' kt’él-&‘s agl%;ﬂ?(bs—c(éc?y fgﬁkﬂ:x@ -%55‘ gﬁ’(oxy'or NR'RY;

RY is (Ci-Ce)-alkyl, (CHz)x-(Cs-Ce)-cycloalkyl or NR'R;

| RY and R are independently from each other hydrogen, C(C_))-(C;«CG)-a]kyl,

- 25

30

35

50,-(C1-Cs)-alkyl, or form together with the N-atom a 5-membered heteroaryl
group optionally containing in addition to the N atom one, two or three nitrogen
atorns and wherein the heteroaryl group is optionally substituted by halogen,
(Cy-Cg)-alkyl or (CH2)n(Cs-Cg)-cycloalkyl;

n 1s0,1or2;

and to pharmaceutically acceptable acid addition salts thereof.

The following compounds of formula I-1 are preferred:
1-(4-{4-[2-(cyclopropylmethyl-amino)-5-nitro-benzoyi]-piperazin-1-yl}-3-fluoro-
phehyl)—eﬁhanone,
1-{4-{4-(2-cyclohexylamino-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-
ethanone, i
1-{4—[4-(2—diethy1amino—5—nitro-benzoyl)-piperazin—1-y1]—S-ﬂuoro-phenyl}-eﬂlanone,
1-{3-fluoro-4-[4-(2-isobutylamino-5-nitro-benzoyl)-piperazin-1-yl]-phenyl}-ethanone,



nis 0, 1 or 2; and to pharmaceutically acceptable

acid addition salts thereof. 30 The follow ng 9March2007

conmpounds of fornula I-1 are preferred: 1-(4-{4-
wb2uéstig§de@pr opyl net hyl - am no) - 5- ni t r o- benzoy! Jpct/EP2004/009665

- pi perazin- |-yl}-3-fluoro- phqul) et hanone,

I-{4 [4-(2- cyclohexylanino 5- ni't%o- benzoyl) pi per azi n-

-3-flupro-phenyl }- 35 et
11{{4 [r&zxcz(cydagg&yﬁwa?ﬁ%@t@ Srrery e BEREST I b trarrrhenry-
I] SEﬁhHQﬁ@ phenyl } - et hanone, .1-{ 3-fluoro-4-

-1 sobut yl ami no- 5-nj t ro- be 1- vyl
éh{ér{ﬁ(}z GG SR 2aon - D2 B0 LD s dhero-Shdnyll-
PCT/ 94 009665 -8 1-{4-
5 _ 3 Hr[@&%&ﬁ%@%?&& ﬁgﬁg:qtéaregg_oyg 251?)&'3%111 ?r aélllor}ol hen'lrl

[4 (%ﬂlg}{glllé)&utyl am no-5-nitro- benzoyl ) - pi perazin-1-yl ]
fI'uor o- phenyl } - et hanong,

[4 ((42[4632c0 emtixv]aa:ﬁm@;)é mtww@mz Bipesazisr bk finerp-ghenyl)-
aH?ﬁé’ phenyl } - et hanone or 1-(4-{4-
[2 (a net hyl - am no) - 5- ni t r o- benzoyl ]
- pi perazin-1-yl}-3-fluoro-phenyl)- ethanone. 10
F formula 1-2 ON 0 \
10 Rg%tﬁ]%rdge{egﬁg %EGE%IRI?%O%EH%BEQ%%& I\ajlher ein R is hydroxy,
hal ogen, NO2, CN, (Cl-Co6)-alkyl, 1-GP) - al kyl
substituted by hal ogen, (Cl-C6)-al koxy,
(A -C6)-al ko), y substituted by Q§ gén, NR Rs, C(OR9
or SO2R10; 15 mis0,1,20r3; Rl ifg h droggn or
(Cl-C6)-al kyl; C N

wherein
R’ is hydroxy, halogen, NO2, CN, (Ci-Cs)-alkyl, (C,~Cé)-alkyl substituted by halogen,
(C,-Cs)-alkoxy, (C1-Ce)-alkoxy substituted by halogen, NR'R®, C(O)R’ or SO.R'

15 m is0,1,20r3;

R' is hydrogen or (C;-Ce)-a

@

Visa heterocycloalkyl ring, optionally containing in addition to the N atom a further
heteroatom, selected from the group consisting of N, § or O, which rings are

20 - unsubstituted or substituted by (CHp)y-hydroxy, (C;-Ce)-alkyl, (C1-Ce)-alkoxy,
(CH,),-0-(C;-Cg)-alkyl, or form together with the N atom a 5-membered heteroaryl
group, optionnally containing in addition to the N atom one, two or three further
nitrogen atoms and wherein the heteroaryl group is optionally substituted by (C;~
Cg)-alkyl;

25

R’ R*and R are independently from each other hydrogen, halogen,

(C4-Cg)-alkyl or (C,-Ce)-alkoxy;



} is a heterocycloal kyl ring, optionally containing in
addition to the N atoma further heteroatom s&Meckd007
fromthe group consisting of N, S or 0, which rings

warnosAsdnsubsti t ut ed or substituted by (CH2) pdivihenyoosss
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(C1- C6) - al kyl, (CL-C6)-al koxy, (CH2)n
O (d-0o)-al kyI or formtogeth%r with the N atom a

5:- e e t ti;onnal | ont ai ni ng

B A s o CEOTReS K Carmbe SRR ODR MRS T urt her
nitrogen atons and wherein the heteroaryl group IS

optio Iy substlt dby Co6) - al k ,
ﬁoa‘ﬁgﬁg]ﬁ%mdﬁﬁﬁﬁéﬁ 9tnyearlt ettarre%x% @Hﬁyé%&eﬂqcrdoalkyl or
hal oggrg,) oCEornAdok¥heOkitk G I\@t)on@%oé%ﬁﬂt t}%g IXPE!‘&ECheda

2007 WO ’2311%5/ 023260 .PCT| EP2004/ 0096 -9

ON, legtempresioatiyl wing, epfionaliyrpntemaprinrdditiaongo te Iﬂra'tczn affrther
and f&e@ttent Qéi@o?é%ﬂ?&ﬁt Ifor@%mtt %mes oPndr ogen,
(CH2) n- (C3- &5) - cycl oal kyT o -C6)-al kyl, or form
together with the N atomto \Nhl ch they are attached a

Spihel graeys ealkk bongh! LAl RARE,
addi ti gn %ﬁg tﬂ )?é\l om a ?%t hae%[ ef(’eﬁp]oat Hi;’se ect ed
fromthe group consisting of N, S or 0; RO is hydroxy,

(8- 0R-ehlatly, (5, cg@ @%IC‘Z QA}}&WO{%S C6) - al koxy or

NR7Rs;
(C3- 06) cycl oaIIyI or NR7Rs; Rl11l and R12 are

PESRERISEL ke (e O AT, SIESAMIR0RN O OG- Co-s
t 0getthelCivibst falkyher feran f@mthemﬂeﬁm@ietonheﬁen@abwd heteroaryl
0 UBp 0PNl Y RARLALNLEREED FADN L0 4, LDE N e
het eatoms xd Wwheen thehgproanh giduyp lsowisina}lgtllé:dtlwediatoh@?&n,
nis
Z(E)Cr?glft% or‘tgrl-%g_@ 6?)% @%ézgp?gbl )é aci d addition
sal ts thereof. 20 The follow ng conmpounds of fornula

'516 referred 1-{4-

[Iﬁ ( rmrp oI|n 4-yl -5-nitro- benzoyl) pi per azi n-1- yI]
- 3- fandao phphenyiticallt raaqurde acid addiBef kalotigerdof.
[4-(5-nitro-2-pyrrolidin-

| -yl -benzoyl ) - pi perazin-1-yl] -phenyl}-ethanone,

TFHeZolldwing compdurdsDf firtrute 122 pieeefedtd- | -yl - benzoyl ) - pi
WG et BR e i BANRPE &gty lapgphenylypihanone,
13- {B-ﬂh@tﬁF@{Q?fﬁiﬁMo}E@l}rhahdmel l-benzoyl)-piperazin-1-ylj- phenyl} -ethanone,
o e 7 et Ol B 0y 000 o,
1-{4-[4-(2-azepan-1-yl-5-nitro-benzoyl)-piperazin-1-yi]-3-fluoro-phenyl}-ethanone,
1-(3-fluoro-4-{4-[2-(2-methyl-piperidin-1-y1)-5- nitro-benzoyl]-piperazin-1-yl}-
phenyl)-ethanone,
1-(3-fluoro-4-{4-{2-(4-methyl-piperidin-1-y1)-5-nitro-benzoyl] -piperazin-1-yl}-
phenyl)-ethanone,
1-(3-fluoro-4-{4-[2-(3-methyl-piperidin-1-yl)-5-nitro-benzoyl]-piperazin-1-yl}-
phenyl)-ethanone,
1-(3-fluoro-4-{4-[2-(2-methyl-pyrrolidin-1-yl)-5-nitro-benzoyl]-piperazin-1-yi}-
phenyl)-ethanone,
1-(4-{4-[2-(2,5-dihydro-pyrrol-1-y1)-5-nitro-benzoyl]-piperazin-1-yl}-3-fluoro-phenyl)-
| ethanone,
1-{3-fluoro-4-[4-(5-nitro-2-thiomorpholin-4-yl-benzoyl)-piperazin-1-yl}-phenyl}-

ethanone,



1-(3-fluoro-4-{4-[2-(4-nethyl -piperidin-1-yl)-5-nitro-
benzoyl ] - pi perazi n-1-yl}- phenyl)-ethanone, 30 9March2007
1-(3-fluoro-4-{4-[2-(3-nmethyl -piperidin-1-yl)-5-nitro-

W Roeyisheopi perazin-1-yl }- phenyl) - et hanone, PCI/ER2004/009663
1-(3-fluoro-4-{4-[2-(2-nethyl -pyyrolidin-1-yl)-5-nitro
-benzoyl] pi perazin-|-yl}- pheny{ - et hanone,

e R R T i R

. 1 {3 pHenol)oethanone,

TPt Hanoa e NPt zaon e 2B S 8o g6ero-pheayl)-

PCT/ERE:QEEH 09665 -10

b By e kR SRyt 8@&%&5@6“ HeHa} ) pigegesin 151

[4- (2}@@§naﬁhéxmk 5- met hanesul f onyl -
et hanone,

enz%ﬁq}lﬂgﬁ %%f%fl (%Yf%% é‘g é%%l?q%rsﬁvﬁwgpgw%mpawaﬁmi—lyqalbonvl
benzq%ﬁkaﬂ%ﬁﬁﬂﬁﬁﬂﬁbl y1l] - phenyl } - et hanone,

l
[4 (rae Y]1 4135%53 q '- —9’5 %ﬁed%;icrsﬂum%%ﬂa}é rRheny - PingsiRa i-carbonyl]-

10 benze&%@éﬂe‘s@mﬂ@a
nor.phol i y1l-3-[4- 54 trifl uoronethyl-phen

yl B)mffbi(%é?eéﬁlr%ﬁupmcﬁfeswwqerﬂ% Hareae A parolgin-1-yl-

[ 4- (4seassithifdnblimor o- phenyl ) - pi per azi ne-| - car bonyl ]
- N- net hyI-4-pyrroI|d|n- | - benzenesul f onam de,

1- ¥ S3flnemsr-d-4-[843- hydro;sque yt-pyrrolidin-1-yl)-5-nitro-benzoyl]-piperazin-1-

[2 ( 1p§ aﬁﬁmﬁk pyrrolidin-1-yl)- 5 nitro-benzoyl ]
perazi n-1-_yl }-phenyl) -ethanone

15 - 2{ &4 (2mrsppelét- il é-rytroémﬂmﬂ oPIBéﬁar%léyl‘)’l prpeezemethyly|
]1-5- teh&h% gmet hyl - benzonitrile,
311 Uoro-d]
oyd-
2-f

Ul

| uoro 4- (5- met hanesul f onyl - 2 ?lper|d|n 1-yl - benz
ﬂu@ﬁo@ﬂé—iﬁﬁnqh%e}aulfonmbﬁ—pmﬁrﬁn llgl-benzoyl)-piperazin-1-yl]-
'%%EQJ%UHé (5- et hanesul f onyl - 2- pi peri di n-1-yl - benz
yI)-plpera2|n 1-yl] 20 benzonitrile,

[ @-ﬂzomk%&ésanqtharfemmmmhéﬂ%b)mwbemmrann11 i
q%h yl fonyl - 2-pi peridin-

1 yl -pheny nethanone
(4-(2-fluoro-4- tnﬂuoromethyl phenyl)-piperazin-1-yl]-(5- me’chanesulfon}fl— -piperidin-~
1-yl-phenyl)-methanone,
[4—(3-ﬂuoro-4—triﬂuoromethy1-pheny1)-piperazin-1-y1]-(S-methanesulfonyl-z—piperidin-
1-yl-phenyl)-methanone,
25 3-[4-(4-cyano-phenyl)-piperazine-1-carbonyl]-N-methyl-4-pyrrolidin-1-yl-
benzenesulfonamide,
3-[4-(4-cyano-2-fluoro-phenyl)-piperazine-1-carbonyl] -N-methyl-4-pyrrolidin-1-yl-
benzenesulfonamide,
3-[4-(2-fluoro-4-irifluoromethyl-phenyl)-piperazine- 1-carbonyl |-N-methyl-4-
30 pyrrolidin-1-yl-benzenesulfonamide,
3-[4-(3-fluoro-4-trifftuoromethyl-phenyl)-piperazine- I -carbonyl}-N-methyl-4-
pyrrolidin-1-yl-benzenesulfonamide,
3~[4-(4-acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-N-methyl-4-piperidin-1-yi-
benzenesulfonarmide, ,
35 3'—{4—(4—cyano-phenyl)—piperazine—1-carbonyl]-N—rriethyl—é-piperidi_r;—l-yl—

benzenesulfonamide,



[4-(3-fluoro-4-trifluoronethyl-phenyl)-pip

erazin-1-yl] -(5-nethanesul fonyl-2-pip eridin- ©March2007

1-yl - phenyl) - met hanone, 25
wd200drbAscyano- phenyl) - pi perazi ne- I - carbonyl | pNTmbénmlosssss

4-pyrrolidin-1-yl- benzenesul fgnam de, 3-

[4-(4-cyano- 2-fl uoro-phenyl) - p'iolge? azi ne-| -carbonyl ]

R P e rior T oA R S pedidiesl
r bonlydnkzeddsaédrtaydidd- 30

| 1.d] | f
P ers B T T e pleran -
| - Ca]béfiﬂét)ﬁsﬂlliod&ﬂiéé hyl -

rolidin onan

s [Hopate -Fwﬂ—?ilaﬁgﬁx&pyroga%ﬁspﬁ%ﬁgzf;pgaqzmmrbdnyu-
- N- npanhwesﬁfcp{aﬁﬁg%d: n-1-yl - bleEéelnEesul fonanm de, 35
R e R A S

2005;41 &mol ﬁcgwnga%@@wam&@% -11 3-

| 3 &%ﬁ% giﬂy]:c] 4-,@1 %Jr%;}%ﬂ%? %F%r@a %%rii%%} lngarbonyl J-N-methyl-4-
10 ;if@:&ﬂhfl aj'ﬂn?%esulfonanude, ]
cyano- uor.o- phe rbon
Pr04 fﬁl TR B bR DhBe T st aa-met
Nmeltnta Frofin i ﬁ%éﬁéﬂhxﬁfcﬂanﬁde{& (4-trifluoromet hyl phen
& plpera2|ne | - car benzenesulfonanhgg thl
[4-23fipgeyr&: RIRoPrHE S Y?ﬂ)yPlPﬁlﬁé‘ﬁﬁT Iycazbost b mebyl-¢a
| f bonﬁﬁblgﬁﬂhﬂﬁi— %Enﬂeneﬁ’mlﬂﬁﬁhﬁd@-

1-yl nzenesul f onam de, 3-

15 [4-(2-fluoro-4- trlfluoronethyl phenyl) -pip erazin e-
| Py g?&f&]r&d arD AR B dsf fokBhula 1-3
pi peridin-1-71-benzenesul fonam de, 3-
[4-(2-fluoro-4-trifluoronethyl-phenyl)-piperazine-I-ca
rbonyl ] - N-net hyl - 4- nor phol i n- 4f¥i-Q§nzenesulfonan1de

or 3- 0
[4-(3-fluoro-4-trifluoronethyl phe yl)ﬁplpera2|ne | -ca
rbonyl]-N-nethyl-4- norp A=Ay :‘nzenesulfonanlde
15 Further preferred arec oung formula 1-3 Rz
R O N e R® R*

5

R I3

“wherein
20 |
hetaryl is a 6-membered heteroaryl, containing one, two or three nitrogen atoms,
optionally substituted by one or more substituents selected from the group
consisting of hydroxy, halogen, NO, CN, (C;-Cg)-alkyl, (C;-Cs)-alkyl substituted by
halogen, (C;-Cs)-alkoxy, (C1-Cs)-alkoxy substituted by halogen, NER'R?, C(O)R® or
25 SO:R';

R} s hydrogen or (C,-Ce)-alkyl;
R?and R” are.independently from each other hydrogen, (CRy)y-hydroxy for R being
hydrogen or C;-Cg)-alkyl, or are (C,-Cs)-alkyl, (C;-Cg)-alkenyl, (Cy-Ce)-alkyl
30 substituted by halogen, (CHj)s-(Cs-Cs)~cycloalkyl, (CHz)n—heterqucloalkyl,
(CH3)p-0-(Cy-Ce)-alkyl or (CHy)p-aryl or



R3 rN\ het R R61 / aryl RS R 1-3 wherein 20
hetaryl is a 6-nmenbered heteroaryl, containing &ddarch2007
two or three nitrogen atons, optionally substituted
waoy2005@3m0 nore substituents sel ected from t hep@r/eemo+/0096635
consi sting of hydroxy, hal ogen, NO2, ON,

(C-C6)-al kyl, (C-0C6)-alkyl blgtltuted by hal ogen,
(C1-Co6) - al koxy, (CI-Cs6)-al koxy substituted by hal ogen,
NR7R8, C(O RO or 25 SQ2RIO; Rl is hydrogen or

(C-C6)-al kyl; R2 and RZ are independently from each

ot her hydrogen, (CR2)n hydroxy for R being hydrogen

or Cl-C6)-alkyl, or are (Cl-C6)-alkyl,

( Q2 %andakék eny ke ifi@3pefifntiy fkoth eac&%tﬁétbt}*ﬂtdgéﬁ Qﬁldyn,

halo Sg@%ko% E@‘O’g?oﬁl) Eylom C6) - al kyl or

CH2 n aryI or 9 March 2007 WD 2005/ 023260

P 04 ependent |
A e e @‘Soa%d? éﬁ«e&ﬁ NI 8@?4{ O@S@lf%g) Pakyl O
(C| CG) al koxy; R5 is N2, ON, C(O)R9 S-(C
- -al kyl r.is NRll R7 and
i %@ﬂ@ﬁgémm erEé?ﬁ B e PR TIEREER, ( Cé@%g?@.a C)-cycloalkyl or
10 ( C3- @B)- ) alkPabKitkm@bgetdd v&@?th@@s) at®ldlwhi@! thbPhattached a
- together with the Nato to which th a ttached
het erbéw |TiRg H@UO%}}YF%?F&PF% @@ﬁé&i"ﬁlﬁh I atom a further
addi tHeRRo4Om! R cNdHMIR g‘raﬁls B@{smuﬂgbﬁn%p@s sel ect ed

fromthe group consisting of N, 0; i s hydroxy,
(C1-C6) - al kyl, (C3-C6)-Cgd Cal kyI (Cr CG) al koxy or

Nf is T (18} OXY Q1
(r& %@W(GSC)%@E&@Z&MMXP Cplyalkoxy NR'R%;

Co6)"- cycl kyI R11 ‘and RL2
15 ndependent |y fromeach other hydrogen,

€ -&5)nst, %MHKR P2 < fégd&ﬁ%%%& Kyirpé,or form

toget§1er W'th'the om a ered héteroaryl 20
group optionally containing in addition to the N atom

one; it elhﬁ%f%ﬁdéﬂﬂgﬁfﬂﬂﬁ%aéi&ﬂ& kg:ﬁgo%éﬁu?f(gj)n dlhaﬁ) alkgrl

het er oar yl ptionally su
( C7- S6)- (QH@P a]@[yfl Qd@pﬁ@gﬁh%ﬁxtf(ﬁ@b@ﬁo@q S—membered eteroaryl

20 . group optionally containing in addition to the N atom one, two or three nitrogen
| atoms and wherein the heteroaryl group is optionally substituted by halogen,
(Cl-Cg)-a]kyl or (CHz)n(C3-C5)—CYCIOElkYI;

n 180,1or2;

25 - and to pharmaceutically acceptable acid addition salts thereof.

Further preferred are compounds of formula I-4

30~ wherein



nis 0, | or 2; 25 and to pharmaceutically acceptabl e
acid addition salts thereof. Further preferred9dlech 2007
compounds of fornula 1-4 OONR3 N Rs | Ra het aryl

wRs00k/0252630 wherein 9 March 2007 WO 2005/ 023B6DEP2004/009665
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PCT/ EP200-t/ 009665 -13 hetaryISis a 6-nmenbered
heteroaryl, containing one,.tﬁ& or three nitrogen
subst it ut

t , ..optionall d_by one or re..
JEH 115 RraoeB e PEE R P TREGY 88p 76 SRATEL FiFgegy etoms,
I(“Cllld b@ciéiwnalpﬁdubmgedlmn_ e ONmof GubCiitends kdlkcted from thfl.' group
- CB).-.a ubst.i tute ogen, - - 0xY,.
(G “oapiadby R Ed ) Attt it ey ticuted by
5 SGRRLe:, (Rl-(s3-alkney, 0960 0slké: subfiymabt byhalog, WR'R", &(O)R or
het%ro wcl oal kyl ring, optionally containing in
addighgn5to the N atoma further 10 heteroatom
selected fromthe group consisting of N, S or 0, which

ri.n e unsupstjtuted or substituted by (CH2)R
%d?@%&{m%eéﬁéé}:%i'ﬂ;ﬂ: (O -086) - al koxy, (CH2),

O (Cl-Co)-alkyl, or formtogether with the N atom a
iifgnbered het eroaryl group, optionnally containing

ifln addition to the N atomone, two or three further
nidyy ogen atons and wherein the heteroaryl group is

optV anahdiosHisdiig &g%p?{%ni}f*}' corRired) el diion t6he RAtAAY further

R6 are i ndependent|y fiom each other_ hydrogen, . .

hal bgerratomcrelactr-feinkifle gspun ersieB)s of Koxgr O.aphidsripgs are

NO2 : : = | REQ) Al §1-Cr)-

R e T B o P B il

hy dk@Heh; O¢(Crifsirali orprmag atteraiviin the N atpria egyermiersd] heteroaryl
Or . -

at t B OQEG Ry BRI IFRLATS i MGED by o B free further
connitregengtoms antbiivhérein thohettreany groapmisertinnaliesubstitgted by (G-
hetgggg&9ﬂ1 selected fromthe group consisting of N, S

or G, .

R}, R*and R® are independently from each other hydrogen, halogen,
(C1-Ce)-alkyl or (C;-Cs)-alkoxy;

R® is NO,, CN, C(O)R’, 5-(C-Cg)-alkyl, SO,R™ or is NR''R'%;

R’ and R® are independently from each other hydregen, (CHy),-(Cs-Cg)-cycloalkyl or
(C,-Cg)-alkyl, or form together with the N atom to which they are attached a
heterocycloalkyl ring, optionally containing in addition to the N atom a further

heteroatom, selected from the group consisting of N, § or O;

R’ is hydroxy, (C;-Cs)-alkyl, (Cs-Co)-cycloalkyl, (C;-Ce)-alkoxy or NR'R®;

RY is (C1-Cs)-alkyl, (CHa)a-(Cs-Cs)-cycloalkyl or NR'RY;

R¥ and R* are independently from each other hydrogen, C(Q)-(C;-Cs)-alkyl,
SO,-(C1-Cg)-alkyl, or form together with the N-atom a 5-membered heteroaryl
sroup optionally containing in addition to the N atom one, two or three nitrogen

atoms and wherein the heteroaryl group is optionally substituted by halogen,
(C1-Cg)-alkyl or (CHy)a(Cs-Cy)-cycloalkyl;



RO is hydroxy, (Cl-C6)-alkyl, (C3-C6)-cycloalkyl,

(Cl- CB) - al koxy or NR7Rs: RI10 is (O -C8)-al kyl, 9daehR007

(C3-C6)-cycloal kyl or NR7RB; 30 R11 and R12 are
wiomepenzent | y from each ot her hydrogen, PCT/EP2004/009665

C(O-(C1-C6)-al kyl, S02-(Cl-Co) gl kyl, or form

together with the NNatom a 5- mentl) red heteroaryl

group optionally containing in addition to the N atom

one, two or three nitrogen atons and wherein the

heﬂeréé}ﬁprékoup is optionally substituted by hal ogen,
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or 2; and to pharmaceutically acceptable acid addition
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met hanedenér ( 5- br omo- pyri mi di n-2-yl) - pi perazin-1-yl ]
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h | ha
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20 ( 2- t rehddhaggenet hyl - pyrim di n-4-yl) - pi perazin-1-yl]
gethan ne 25
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ey iRy ghmypEs ﬂﬁflltpqu@mw (2frgorphokin-deyl-5-
| uor gpEbhhknRY kieMadbie 4-y1 ) - pi perazin- yl ]
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(5-methanesutfonyl-2-morpholin-4-yl-phenyl)-{4-(2-trifluoromethyl-pyrimidin-4-yl)-
piperazin-1-yl] -methanone
25 (5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(6-trifluoromethyl-pyrimidin-4-yl)-
piperazin-1-yl}-methanone
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-{4-(5-trifluoromethyl-pyrimidin-2-vi)-
piperazin-1-yl]-methanone
6-[4-(5-methanesulfonyl-2-morpholin-4-yl-benzoyl)-piperazin-1-yl]-nicotinonitrile
30 (5-methanesulfonyl-2-morpholin-4-yl-phenyl)- [4-(5-trifluoromethyl-pyridin-2-yi)-
piperazin-1-yl]-methanone
[4-(3-chloro—S-triﬂuoromethyl-pyridin-?.-yl)-piperazin—l-yl]-(S-meﬂlénesulfonyl—z—
morpholin-4-yl-phenyl)-methanone
[4-(5-chloro-pyridin-2-yl)-piperazin-1-yl]-(5-methanesulfonyl-2-morpholin-4-yl-
35 phenyl)-methanone |
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4- (6-tnﬂuoromethy1—pyr1dm -3-yL)-

piperazin-1-yl]-methanone
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[4-( ri.fl uoromet hyl -pyridin-3-yl)- piperazin-I-yl]

- met aﬁ‘éﬂ’é‘ngn%r ch 2007 WD 2005/ 023260

REThERZOQAEHER6680rphalin-4-yl- enyl) [4-(4-trifluoromethyl-pyridin-2-yl)-

[4-(3-fluyoro-5-trifl uoronet -pyridi n-2-yl)-piperazin

- 1- yAiperazipg- m%@@a?f onyl -
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pyridin-2- ? - pi'perazin - met hanone
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(5 rapdramiedufl} me;hanzmﬁor phol i n-4-yl - phenyl )-[4-(6-trif
Jﬁg%?dg%t %anﬂ%ﬂ? 95%%%1%@2—yﬁ0p1perazm -1-y1}-(5-methanesulfonyl-2-

(5- rm@ﬂpénhs&;ﬂmhﬁhﬂ}?ﬂmtjhmlepﬁ 4-yl -phenyl)-[4-(2-trif
_(@?ﬁ%%eﬁéffmﬂfy& '—I[lgxlﬁlloﬂn-sé@%[ﬂhen?bl{g'r ﬂﬂu@forhétﬂ%ll.’z,’;’»,fa,(ﬁ-tetrahydro—

( 5- mepHhipgsaldybayl)}-@etanphol i n- 4-yl - phenyl ) -[4- (6-trif

| uoronet hyl - pyridazin-3-yl)- pip erazin-1-yl ] -m

ethan on e 15 ' _
[ 4- ¢4 di l.am na- . L AZ ] -1pi perazin-|-y
- ?1&&_1 Qnéézgﬁ% %%Jg § {E}'L%% }1/% Iélrgt})’rdg& E&hﬁ'&k{as af Hlhal

nmor phol i n- 4-yl - phenyl ) - met hanone or

(5- et hanesul f onyl - 2- nor phol i n- éayl -phenyl ) - (5 -triflu
oromet hyl -2, 3,5, 6-tetrahydro- o ™y R
1,2 ]blpyra2|nyl 4-yl) - met hang@ine. 20

aspect, there is provid
O

an a second
of formula RN RZ

]
R I
wherein

Ar isunsubstituted or substituted aryl or 6-membered heteroaryl, containing one, two
or three nitrogen atoms, and wherein the aryl and the heteroaryl groups are
substituted by one or more substituents selected from the group consisting of
hydroxy, halogen, NO,, CN, (C;-Ce)-alkyl, (C1-Cs)-alkyl substitute@ by halogen,.
(C1-Cg)-alkoxy,

(C1-Ce)-alkoxy substituted by halogen, NR'R®, C(O)R’ or SO,R'%;



NR3 6/ 4 AA R RR R6 1" whherein AX is
unsubstituted or substituted aryl or 6-nmenbered9 March 2007
“heteroaryl, containing one, two 25 or three nitrogen
wal f0Ee2380d wherein the aryl and the heteroar ypcQERBRE009665
are substituted by one or nore substituents sel ected
fromthe group consisting of hﬂéroxy, hal ogen, NO2,
)-al k -C6)-all yl substituted by
Cn?ogéﬁmggﬁ?%or S%@W", (Cl - CB) -al koxy substituted
by halogen NR7R8 C(OR9 or SQZR10; 30 9 March 2007

3260 PCT P2004/009 -16 R1L is hydr
orR SﬁO@re Hidepende Yéﬁﬁlﬁ-@z Og‘ﬁ’éhﬁ’cﬁa%eﬁeh%ﬁw» Cﬁg}naﬂcyl

each (@J@SF mﬁ!ﬂo ECS)QM@PI Qubtitukdd byHBlo hkodycs) rfloalis,

k | kyl b
5E C3- )erggyéeg&ﬁ( y- CE) ﬁl:-‘(la X Su St I t Ut Cr- 6) a]kyl hetgrocycloalkyl
a - X . ; 13- )
(.3 Q?fﬂ(}}’_ hg?%?g%(%?ﬁ% 9&571"@1\1; (Gz Cor aﬂql -O-RY;} (C;-Ge)-allyl

(a- )R W)ﬂr sepepbrad h@‘@roa@ﬁ)coatlap@xgg amgtwo or three nitrogen atoms,
( C2- Q) b Kiht-Ly fgﬁ(cliéé%aﬁig -5 @*-%yrhemi)\ge&eﬁete a)‘;ﬁ cgﬁtammg one, two

6- nenbered het ef oar cont ai ni ng one, two or
nitraoy eab@m@ator{l@el%9d fvmythe g;pyp copsistiog D@@Wn,ksylph@ or
1601 - 6- ﬂ'ﬁ?%e%f fHlehet ﬁ?logét&lo DTG0 &f%s@ésug&&@sr

het er oa sel e fro group co S|st|ng 0
oxy gehbstibutied hyipne pr mrq‘ﬁqbﬁtdgelﬁs saMstadefiam slreygroup consisting of

het er ay, &%5 C bstituted or
subs#ﬁiéﬁt @ﬂ ﬁg%&@%%sﬁ tuegféyselected from
the g¥engRe (fnzgn mgeﬁg:r with thyNratory to Which glaqy, are attach 2 heterocycloalkyl

togegﬁ%?3@#%%nfhxgﬁpu?bnfa&%8 %%HQ?LB%HQQQHﬁ?¥ ég&ﬂonLSdEGEd

15het erfomy Sheqabiy tonsisting of Bpt pobBavhigh dogt ik nnagpstittted or substituted

ddi t t t
30018010, 0 SOTE, LU R N CEIRLO 10k LR
ar e maéuﬂmsiN zttumeadB-axrenxhﬁbsihdtmaw drgupyogtionyally contammc in addition
f or mgs)che% k%’om olge, ttﬁgg%] thr&# ﬁx%br rglgggen e 1%'3 lééd rem the%leteroaryl

oget
gr ourougak bpumraal]llyyulmsommd by h@ogeln, é@lemst)ﬁﬂi{yl (C@-Gshe]kn}d Substltuted

s atom.one ree funther nitrogen atons and
vvher el Yr#‘ aj{oﬁ%n he @%r%ég'r ﬁoalﬂyl’

R®, R*and R® are independently from each other hydrogen, hydroxy, halog gen, CN,
(C1-Cs)-alkyl, (C,-Co)-alkoxy or NR'R%

25 R’ is NO,, CN, C(O)R?, 5-(C;-Cg)-alkyl, SO,RY or is NRMR';

R’ and R? are independently from each other hydrogen, (C;-Cg)-alkyl-{Cs-Cs)-cycloalkyl,
( Cl-Cs)—aJkyl, or (Cs-Ce)-cycloalkyl, or form together with the N atom to which they
are attached a heterocycloalkyl ring, optionally containing in addition to the N atom
30 a further heteroatom, selected from the group consisting of N, S or O;

R’ is hydroxy, (Ci-Ce)-alkyl, (Cs-Ce)-cycloalkyl, (Cy-Cs)-alkoxy or NR'RS

RY is (Cy-Cg)-alleyl, (C5-Ce)-cycloalkyl, (Cy-Cs)-alkyl-(Cs-Co)-cycloalkyl or NR'R
35, : | .
R'! and R* are independently from each other hyd:ogen, C(O)-(Cy-Cg)-alkyl,
- 802~(Cy-Ce)-alkyl, or form together with the N-atom a 5-membered heteroaryl



group is optionally substituted by hal ogen,
(Cl-C6)-alkyl, (Cl-C6)-alkyl substituted 20 by 9March2007
hal ogen or (C3 C6)-cycloal kyl; R3, R4 and R6 are

Wftﬁ%ﬂ%gﬁ%ﬁgem[y from each ot her hydrogen, hydr%ﬁﬁﬁmgm%ﬁ*

(Cl-0C6)-al kyl, (C-C6)-al koxy
25 R5 is N2, ON, C(O Ro, S—(C|17C6)-al kyl, SO02R10 or
is NRR 2, R and R8 are independently from each other

: hy draxgep optiGhaliCapnalidtyd in(43dit(d) toeleNQ@dk Bhe, two or three nitrogen
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het ezQayiot,oal kyl ring, optionally containing in

Sl dct o ik paihfpdanst e bnbooroRel or 0 Ro i s

hydroxy (C-C6)-al kyl, (C3-Co6)- cycl oal cyl,

al ko R8; R10 is_ (Cl-C6)-al kyI
(PCS %ﬂr zén ’ig(lerf‘éﬁfls)amcwywms CB) - cycl oal | cyt
or NR R8; 35 R‘ and R12 are independently from each

ot her hydrogen, C(O-(Cl-C6)-allryl
802 ¥‘€HP@°§PR§HHY a@ﬂp?ﬂékmcﬂ@giém@rsam thgreche N-atom a

sdsheheroaryl 9 March 2007 WO 2005/ 023260

PCT/ EP%%OM 009665 -17 group optionally containing in
aIdE:ﬁ faBRoTonHY-2N damerrhaiay]) bangod - 4tphesg-piberazigen

R A bR L e e ?é@%ﬁﬂél e
éuﬂ?s&é-m@néwlwl)%m@énnwﬂ e~ m0~é3(mfb@r¢¢y€tﬂl}’ )Bh

E,yn[%g. , (d-C6)-alkyl or (C3-C6)-cycloalk-yl; and
pha ceutically acceptable acid addition salts

tlh(elrm@ﬂmoxMemw)t%ké pmzfsbpvhahdmd)benzoyl -piperazine,

?1 4[!22 %le Pﬁ@yi «éq?eﬁzﬁj(}@o 5-91 %Bf)g¥ {(‘% %%étiloxyphenyl)—

[pase@aﬁzmr phoI inyl)-5-nit robenzoyl ] -pi per azi ne,
é &22@‘](068%%?%%#?%59@;@?? 4! pfnﬁe %ytl]ﬁgpemdleyDQenzoﬁ]—plperamne,
Q@mb%@ﬂt@my@ﬂ}pﬁe{qﬂ}—m Grmtr@-2C (-pyrroliolinydbeytgyblepiperazine,

otz DR B et 2 - bolneridmiazairopencort-

.pﬁaefﬁum})t hoxyphenyl ) - piperazine, 1- {2-fluoro-4- (1

lg(?b@.}qog-%%p gnﬁ%é}%pjhen)gfég é%%%fj:}d(f' -piperazinyl)-5-nitrobenzoyl]-

x ei’azfﬂeuoro 4- (1- oxopropyl ) phenyl ]-4-[5-nitro-2-(1-pyr
enzoyl
e ot ot B REAT Y P krymrphaipd:t-aitehagpel pigerazine
@E[Bl[@mﬁﬂiyl(pﬁerﬁiﬂrhétﬂﬁ%ﬁﬁm $ulfonyl}-2-(4-morpholinyl)benzoyl] -4-(4-
nitrophenyl)-piperazine and ,
1-(4-acetyl-2-fluorophenyl)-4-[2-(4-morpholinyl}-5-nitrobenzoyl ] - piperazine,

are excluded.

One embodiment are compound§ of formula Ia



20 pi perazi ne,
1-[2-fl uoro-4-(1-oxopropyl)phenyl]-4-[2-(4-nmet hPIMarch2007
perazi nyl)-5-nitrobenzoyl]- piperazine,

wWo-R@sd2basor o- 4- (1- oxopr opyl ) phenyl ] - 4- [ 2- (4- moF@eddonydossss
)-5-nitrobenzoyl ] - pi perazi ne, 1-[5-
[nethyl(phenylnethyl)an1no] surﬂéﬁyl]

4ﬂnorphollnyl)benzoyl] -4-(4 25

ni pﬁenyl) pi perazi ne and
1 (4 acetyl - 2- fluorophenyl) 4-[2-(4-norpholinyl)-5-nit

gfnzo &% eraz . xclL.uded. One enbodi nent

H% ﬁ%@‘t Orsg ﬁ%‘lltﬁd PQEHV&PQWH bered\behgromyRGORtINIng one or
9 Marteh 720 V¥2n 2 Q88402326 0.- REEAERZS i
mher &%F;'unsubstbgutedegfggﬁbst?%ﬁ%%%ggﬁiqoﬁﬁﬂueopﬂonﬂw

36- rrerFBEstﬁéﬂ teA &y OPBaF 91’0 SuUbSHESRE Feher teshigomthe mp ﬁpws@glgmfhalo en,

0L ooRE BhelB %Ewere@é e “tﬁa‘%pc psﬁ@d@m;of

hal ogen, N2, CN, (C - C6) al kyl, (Cl-GC6)-al kyl

stlt ed by hal o g -C6)-a|koxy,
(gf %@%V E Séfﬁgﬂted by hal ogen, NR7R8, C(O R9
10 Or SCQRlO Rl is hydrogen or (Cl-C6)-alkyl; 10 R2 and

; bndependentl from each ot her hydroge
feBg B 5111 om ee@set@@) yalrageny kydroxy, (C;-Ce)-alkyl,

(C3- g)ygkaﬁ;ll @}tc%ag @1 & _
. z%) Carae z»cg;cé@ﬁlmgg' mﬁ%eﬁaﬁé&?éﬁﬂ or

MAth the N aton1to whi ch they are attach a

“hetergcycl gal kyl ring, optionally containing in
15 addi & evd Ro ferretogethenimith tial etear thehich Szyans atseh e bietdocycloalkyl

fromi,b eogﬂ{o?% &131 lhifg E.rggd&?{toﬂ\lt dtﬁ g atgm davﬂa'&nlgr £tB98tom, selected

are ungu stitute

(G - G Ak IgydUp (OBHisDE) ofeN,kSo;qQ, Wtk @agm¢ mydubﬁmtﬁﬂeﬁ or@ubstituted

;?LE’B? G- A oo, T B P R R fpsether
at onwghéhoN atew arf-mendered eyl RSousoMiRinaliNonGifnB9 addition
20 S-( C‘lto tgg })Q’%ﬂe 0%%5}1}?3&0reﬁ o RL1R12; R7 and R8 are

I ndepen rom eac ydrogen
(Cg C6 aIk I- C3; C6) - cycloalkyl
02, CN, C(O)R?, §-(C1-Ce)-alkyl, SO.R or is NRUR'%;

R and R® are independently from each other hydrogen, (C;-Cs)-alkyl-(Cs-Cg)-cycloalkyl,
 (Cy-Cg)-alkyl or form together with the N atom to which they are attach a '
25 heterocycloalkyl ring, optionally containing in addition to the N atom a further

‘heteroatom, selected from the group consisting of oxygen;
R’ is (Ci-Cy)-alkyl, (C;-Cg)-alkoxy or NR'RY;
30 _Rw is (C;-Cg)-~alkyl, (C1-Ce)-alkyl-(Cs-Cg)-cycloalkyl or NR'R®;
R” and R* are independently from each other SO2-(C,-Cg)-alkyl, or form together with -
the N-atom a 5-membered heteroaryl group containing in addition to the N atom

one, two or three nitrogen atoms;
35 .



(C1-C6)-al kyl or formtogether with the Natomto
whi ch they are attach a 25 heterocycl oal kyl ri ng March 2007
optionally containing in addition to the N atom a

wa poosheszco het eroatom sel ected fromthe grouprCT/EP2004/009665
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-consi sting of oxygen;, R9 is (g -0C6)-alkyl,

cu 08) - aI koxy or NR7R8: 30 RIONIS (G -06)-al kyl |
ycl oal kyl or NR7RB; RI1 and R72
are llg?%% ﬁ%‘%ﬁﬁﬁﬁ’%}%&:each ot her SO2-(Cl - CB) - al kyl ,
or formtogether with the N-atom a 5-nenbered
heter ontain ddi t to.the N atom
one aB?Q ?E"’él%ﬁfﬁ? Z é‘i%ﬁ@“ ﬂ?édé Eh 2007 WO
Bﬁﬁbﬂﬁﬂ'l EP2004/ 009665 -19 R 3 is hydrogen or
i cal pt.abl e acid
?3 Jaw ‘QMD’%E&'%W %ertZﬁ%ﬁ 6r£§vr1§1cap19ﬁ&%m5=
n-rzﬁn(e&m}d;rpﬁéﬂyt)omw Ié-&drﬁhﬂﬁfy@hﬁhitmb'eﬁﬂﬁl] ZSipbihzine,
A e BRRrg T chepzontlatomBrot Fifipremabe
1 (Bt PIERp2rlat s mgrrt FrgﬂU)O smgihybBlEHoy
-fp@esagi ne, 1-[2-(4-norpholinyl)-5-nitrobenzoyl]
11 ng{t b |3 it STyl yén]zoylf piperazine,

e Ji Y.
e

Plﬁefﬁﬁn‘?ret hoxyphenyl ) - pi perazi ne, |
[22ﬂﬁ$1‘e504-@r 6x&p}op9qgﬂfeﬁﬂyl4)§bﬁ%tj ¢ Aplper@iniT)RerdofllpRbdPazine,

er1 dinyl) benz er
- |22h¥q¥rgo$gl QXC(PID I ! b‘fbﬁyﬁn@ﬁyra -(lapyrsolidinyl fepzqyil-piperazine,

rIQFJ ﬂﬁ&ﬁé'—tf @B%@fbﬁylﬁlﬁﬁ%%ﬁe(él—methyl 1- ED fendm&%) 5-n1trobegzoy1]

2-fl uoro- 1-‘oxopro ) phenyl |
@Pﬁféﬁlﬁﬁyl )-5-nitrobenzoyl] - 15 piperazine,

D aRYy/ 4 erazinyl)-5-nitrobenzoyl]-
]1 [z[zﬂzﬁ‘%%%ﬁ&éﬁ ﬁ%&gﬁ?@%ﬁ%& ?‘r%%’%?f ggjenzo ID] trobenzoyl]

Fipseazene, 1-[2-fl uoro-4-(1- oxopropyl ) phenyl ]
14??[-@?&?- ! HBM E%SM g)h }/12 gl (%]ezﬁg blinfi-BELA6bAB oY1) -piperazine,
Ju SFHmelﬂ}Yl@hé By 4}mozpk(ol1in210benzoyll~4—(4-
d
‘%WZ%I%E’#U%@SLE&?P) @[tmbf]&rde Eho i nyl)-5-nit

lelferety-2Hluqupplensll 4 B-(4-aoap W piperazine,
Eg@ggm@@'t are those conpounds of for mula |a, wherein

Another embodiment are those compounds of formula Ia, wherein

- wherein

Ar is unsubstituted or substituted phenyl, pyridyl or pyrimidinyl, optionally substituted |
by one or two substituents selected from the group consisting of halogen, NO,, CN,
methyl, CFs, methoxy, OCF;, NH;, C(O)CH;, C(0)OCHS;, C(O)OCH,CHs,



O<NR N'N Ar R RSla 25 wherein Ar is
unsubstituted or substituted phenyl, pyridyl or 9March2007
pyrimdinyl, optionally substituted by one or two

v et tsent s sel ect ed fromthe group consi sti pgr/eP2004/009665

hal ogen, NO2, ON, nethyl, gﬁt hoxy, OCF3, NH2,

C(O) CH3, C(0O) OCHs, C(OOCHZCI—B March 2007 WD

2005/ 2004/ 009665 -20 SO2NH2 or SO2CHS;

R %%%@gozﬁaéﬁﬁet hyl; 5 R2 and R2' are

independently from each ot her hydrogen, hydroxy,
J@%’é CH:CH2, - CH, CH2OH, - CH( CH3) CH2OH,

cyc opr cyc pehtyl cycl ohexyl

tetrahydropyranyl - CH2- cycl opropyl, (CH2)20CH3,

b 218 AT BURLQOSHATEALAD, WG 0P B

sel ect @Hiz@Heq@the’:IngH@Ié,oﬁ{ ﬁiab@HsmHmzrcbpedapyhyydopentyl
t hi onor hﬁ)l

pi per| XIVIE:%/ltI’aE’lz1 %‘etﬁéﬁ%ny CF%%P)%/: Oﬁégp}g gﬁq}hg)% PEH e

or substltuted by hydroxy, nethyl, nethoxy, ethoxy,

e or 36 P R Rt PRERIELAR S GRS G TR e B R Grorcloati

16 mi dazmlgyslelectedlfamﬁ)ﬂ;d oWy cadisistiygloompyphioihy lthlcﬂzﬁorﬁﬁo]h@l azetidinyl,

) SCHS pyfro]é%q( Epe’%%ﬁucgqgﬁ%%%%s@“%r&&ﬁ%&éuﬁﬂ%ﬁ or substitated by

- S02- Ny{ldoke,-thylaheiHok, ethSERNHAD H, M‘ﬁ%@b‘@:ﬂler withthe N atoma5- 1

i 283 g@ﬁnﬁkﬁrﬁc’: e gf%!i%’%/fmg» Sé@ﬁ %IZ lﬁ"f%g lﬁfﬂ%%nwmv of imidazolyl, triazolyl

i m dazeliyhydn- ﬁgﬁdga;ol yl; 20 and pharnmaceutically
accept abl e aci tion salts thereof, with the

roviso that 1- [ 5- (am nosul fonyl) -2
4- nor phol i nyl )b enzoyl] -4-phenyl-p iperazine,
1- (- EOOORhe@)NH4-C(O)NHCH;, .C(O)N(CH3),, -C(O)CHs, -SCH;,

[1-2[ y(%ﬁ@&p‘h@%‘ﬂ@d gogﬁﬁ{f{ib g@ﬁ%r ]S%zpf\? (EE R, SONEE,
- 4- [ 2-NHSO9C AR (-5 0L INTIOHRA 64k R BOMAH - cycloalkyl, -SO,-pyrrolidin-1-],
-SO;-morpholidin-1-yl, imidazolyl or tetrazolyl; '
20 - |
- and pharmaceutically acceptable acid addition salts thereof,
with the proviso that
1-[5-(aminosulfonyl)-2-(4-morpholinyl)benzoyl] -4-phenyl-piperazine,
1-(4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine,
25  1-[2-(4-morpholinyl)-5-nitrobenzoyl]-4-{2-nitro-4-(trifluoromethyl)phenyl!-
| piperazine,
1-[2-[4-(2-hydroxyethyl)-1-piperazinyl]-5-nitrobenzoyl] -4-(4-methoxyphenyl)-
piperazine and
i-(4-acetyl-2-fluorophenyl)-4-{2-(4-morpholinyl)-5-nitrobenzoyi] - piperazine,

30 are excluded.

Still another embodiment are compounds, wherein R?and R” form together with |
the N atom to which they are attach a morpholine ring, for example the following
compounds:
1-{4-[4~(2-morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl} -ethanone,

35 N-methyl-4-morpholin-4-yl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl] -



pi perazine, 1- [2-
[ 4- (2- hydr oxyet hyl ) - 1- pi per adi nyl ] - 5- ni t r obenzoy|Nfarch 2007
- 4- (4- et hoxyphenyl ) - pi perazi ne and

wd 2dodrosset Yyl - 2- f 1 uor ophenyl ) - 4- [ 2- (4- nor phol | pgEEPBoN009665

10

15

20

25

30

35

robenzoyl |- piperazine, 30 are_excluded. Stil

anot her enbodi nent are conpounds,” wherein R2 and R2
f.ormto Fther with the Natomto which they are

ﬁ%ﬁs“g WBMHTi ne ring, for exanple the fol | owi ng
GD[’QQ(ZBJﬁﬂ)S pholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-5-trifiuoromethyl-

- 41%4 %2 nmor phol i n-4-yl -5-nitro-benzoyl) - pi perazin-1

uor o- phenyl } - et hanone, 35

N—nethyl 4-nor phol i n-4-yl -3-[4-(4-trifluoronethyl -phen
yl) - pirpghi@zinttedimeanbamyhdoud dibrehein 8071 d ROorm together with the N

2005/ 02 PCT/ EP2004/ 0 65 21 f
qtom 1o ¥l c?xzth%q,rﬁ B35 ? B- 0 s gﬁy&r%?)}errsro u?g?%mcg are

wp&&uhﬂysﬁbaﬁﬁ&alw-fﬂew;br L, UH, frbtladk okt thy Eouomno compounds:

z n|tr|Ie Anot her e t are conpoun
Ef*r ROTORE [ 4rfrrniee- 27?@5?&@6@%%@ RN - Y@ "Bt reganone,
vyh(xﬂucsrlaw A B (Bhleash pprrpidinol iyﬁlg-lmtx@tbenzoyl] -piperazin-1-yl}-

dropyrrol ring, which are optionally
éﬁ%ng“ﬁFéﬂn%y nethyl or CH2OH, for exanple the

f10£ P&APD 9@@@% rol-1-v1)- 5-mtro-benzoy1]—p1perazm 1-y1}-3-fluoro-phenyl)-
uor o- nltro 2-pyrrolidin-1-yl-benzoyl)-p

ﬁ&ﬁﬂﬁ?ﬁn 1- yI] -phenyl} et hanone,
L {33{’115&:604— t-5-htiilagedollo RIS b B O- ¥lddeﬁzéﬂybl)feézﬁ'-1 +0-

benzoyl ] - pi perazi n-1-yl phenyl ) - et hanone
IﬁﬁﬂﬂfﬂﬂFQOQQ 5-di hydr o- pyrroI-I-yI) 5-ni tro-benzoyl] -

W—Qﬁt{ '4n?irrréﬂﬁc}m-§ =fl3URL Q- RIRBYI hethILARAGN Sriperazine-1-carbonyl] -

ﬁﬁanﬁﬁﬂkﬁaﬁ@%MIfonyl 2-pyrrolidin-1-yl - benzoyl ) - pi per

n = Tl |~ - i - - -
agz A %ac%éh}dlr 2pﬂ1?:!r}§ :ﬁg%%ﬁ%fb@fh%ﬁﬁ 1-carbonyl]-N-methyl-4-pyrrolidin-1-yl

ﬂﬁn@ﬂwﬂﬂﬁﬁmm@¢%ﬁéthyl phenyl) pi per azi ne- | -carbonyl] -

Eii 3b lﬂﬁ%gf @P{pﬁgj’%ﬁhﬁ )}Dyrrohchn 1-y1)-5-~ mtro-benzo )ﬂll])e_ral'\zlin—l-

(4-ac pi pef azZi ne- 1- carb
-yhjeriepiyl) li di n-1-yl - benzenesul f onani de or
1-(3-fluoro-4-{4-[2-(3-hydroxynethyl-pyrrolidin-1-yl)-
5-ni tgr.n aﬁgﬁép Yhbs CHingﬁtr A¢biler tidsk c@ﬂﬂ@@ﬂrws, fLAeRAend 29 form

Still anot o I ment are further those conpounds,
\mmrﬁw@tha ﬁaatpm tofvidh thepeerfiash wPPpridine riNgattosh ¥ gptionally

L L
dx{ﬁqﬁmcg-otthéé {5)nitmn21pgaegdnpwhbgmzoyl p1perazm— -yl}—phenyl} -ethanone,
1-(3-fluoro-4-{4-[2-(2-methyl-piperidin-1-y1)-5-nitro-benzoyl] -piperazin-1-yi}-
phenyl)-ethanone,
1-(3-fluoro-4-{4-[2-(4-methyl-piperidin-1-y1)-5-nitro-benzoyi]-piperazin-1-yi}-
phenyl)-ethanone,
1-(3-fluoro-4-{4-[2-(3-methyl-piperidin-1-yl)-5-nitro-benzoyl]-piperazin-1-yl}-
phenyl)-ethanone or
1-(3-fluoro-4-{4-[2-(3-hydroxy-piperidin-1-yl)-5-nitro-benzoyl] -piperazin-1-yl}-
phenyl)-ethanone. |

An embodiment of the invention are further those compounds, wherein R*and R”
form together with the N atom to which they are attach a azepane ring, for example the
following compounds:

'1-{4-{4-(2-azepan-1-yl-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyli-ethanone or



1-{3-fluoro-4-[4-(5-nitro-2-piperidin-1-yl-benzaoyl)-pi
perazi n- 1-yl ] - phenyl } - et hanone, 9YM)aTCE 2007
- 1-(3-fluoro-4-{4-[2-(2-nethyl -piperid _
wg,hzéo%%i %26& Elaltng(r)]ebenzoyl I-piperazin-1-yl} 25  popppinossnosses
1-(3-fluoro-4-{4-[2-(4-nmethyl -ptperidin-1-yl)-5-nitro-
benzoyl ] - pi perazin-1-yl}- phenyl)-et hanone,
1- (1 44f{#{dreepin{l4yl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-phenyi}-
[ 2;43; Mkt hyl - pi peridin-1-yl)-5-nitro-benzoyl]
-prperazin-1-yl}- phenyl)-ethanone or 30
1-(3-fluoro-4-{4-[2-(3-hydroxy-piperidin-1-yl)-5-nitro
- benz oGbip pumpdsrod gheaintention-arp ether }hcse,hdlemm R* A1 R* form together

It f t h
ol el beiy o Uich RS A Al i e el
5atﬁ:ﬂﬂmvmvwbnnphundhey are attach a azepane ring, for

o PP ot s LS 0 SRTRRSRE S0yt pigerasin: 1-phenyl)-

ahﬂxhdmro phenyl } - et hanone or 9 l\/arch 2007 WO

2005/0 260 PCT/ EP2004/.Q09665 5
1-{ 4- fﬁﬁt §1 5%5& gefnpeny of %‘Fﬁlgﬂaaﬁ frghen thes BRI a@erem R
r agi RF i Cﬂz}cydaaﬁcjdu? rcpelpdiylyib} exagtphethe Iﬂtﬁlovﬁ@cﬂﬁﬁﬂp&&
ar e u e
o o e e et i) o e P igip i Ly :3-fuoro-

?}@Qﬂgﬂ)@&hﬁbﬁmr pholine ring, for exanple the 5

ﬁ%‘ u%Fﬁ?‘%pﬁi‘ﬁa?lﬁl%ﬁl}l‘soi’eﬁﬂYQrR}Pﬁﬁ%}PlhYlh‘Jyﬁu%érP}“GS)Yl

) @hRemazi n-1-yl1l] -phenyl}- ethanone. A further
enbodi nent of the |nvent| on are further those
cohi é?scsr VRIS~ DEFORAZOYRHPP 9 day ky tugro-phenyl}-
15CY&haqlkeyl . for exanple the follow ng compounds: 10
1- (4-_;;—412 rjcycl opropyl met hyl - am no) - 5-ni tro-benzoyl ] -
'bé% cyclqpeptynpingor-Bir eyl Pt hyil-3-fluoro-phenyl}-
T}m{oﬁ =(2-cydohexyl am no-5-ni tro-benzoyl) - pi perazin-1
-y 3-fl uoro-phenyl} - ethanone,
1-{4-[4-(2-cydobutyl am no-5-ni tro-benzoyl i perazin-|
- y|{] E ( bm%; v,fgy@qz }nveqlgore:grﬁm t‘@qae¥0%1pgu1§)ds, wherein one of R?

- y: 3
e O g g o 0D i

EOtW&mlﬁéthtﬁnngeCOmHOPﬁ # those conpounds, wherein one

(Izilldthogen oﬁ%giﬁ é]fgphfz;g)m gl5k‘¥ ot ?éﬁjﬁ%é’giag’%l-i}’ﬂ-ghgpﬂ}—

1-{3-fluoro-4-[4-(2- LSobutylarnlno -5-nitro-benzoyl)-piperazin-1-yl}-phenyl}-ethanone,
1-{3-flucro-4-[4-(2-tert.-butylamino-5-nitro-benzoyl)-piperazin-1-yl}-phenyl}-

25 ethanone or
1-{4-[4-(2-diethylamino-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone.

Compounds of the invei;tion are further those, wherein one of Ror R is
(Cs-Cs)-alkenyl, and the other is (C,-Cg)-alkyl, for example the following compound:
1-(4-{4-[2-(allyl-methyl-amino)- S-mtro—benzoyl] plperazm ~-1-y1}-3-fluoro-phenyl)-

30 ethanone.

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

In a third aspect, there is provided processes for preparation of compounds of formula I

and their pharmaceutically acceptable salts, which process comprises

a) reacting a compound of formula



20 exanple the follow ng conpounds: 1-{3-fluoro-4-
[ 4- (2-i sopropyl am no-5-nitro- benzoyl) pi per azi n-AMgich 2007
- phenyl }- et hanone,

wo 2603pkd26pr 0- 4- [ 4- (2-i sobut yl ami no- 5- ni tr o- bepzexp)rRoidsss
erazin-1-yl]-phenyl}-ethanone, __1-13-fl uoro-4-
[4-(2-tert.-butyl am no- 5- nltrdzéenzoyl) pi perazi n-1-yl
] -phenyl} 25 ethanone or

1-{4-[4-(2-diethyl am no- 5- ni - benzoyl ) - pi perazin-1| -y
'] -3-fluoro-phenyl}-ethangpe. i Conpounds of the
i nvention are further thase, rein one of R2 or R2

is (CZ-C6)-alkenyl, and the other id (d-C6)-alkyl,
for exanple the follow ng conpound: 1-(4-{4-
[ no) - 5- ni tr o- benzoyl |
jﬁ?égbgg#ﬂﬁﬁigbe%ﬂ%luoro phenyl)- 30 ethanone. The
present conpounds of fornulq§ apd their
pharmaceutical l'y acceptablg s can be prepared by
nmet hods known in the art, agpl e, by processes
described below. In a tﬁ|ro yect, there is provided
processes for preparation 85 2 nds of forrmula I
and their pharnaceutical |l y“acdgptiabl e salts, which
process conprises a) reactingfa conpound of fornmula 9
Nhrch 2007 WD 2005/ 023260 PCT/ EP2004/009665 -23 Ar N
E .29 ound of formula RZ N R2 Z RB R6 W
ﬂ%aFP?POF% & C6fpdund of formula ORNR2 NR3 *,N a
Ar RRRs RS | wherein Zis OH er hal ogen and the
other substituents are as defbnnga%ove or b)
reacting a conpound of formul

R
N
N
A (R R*
R 5
R
I
wherein Z is OH or halogen and the other substituents are as defined above, or
b) reacting a compound of formula
O X
R3
N
Ar/N\><] ; RG R4
R 5
R
vV
with a compound of formula
10 R*R’NH
to a compound of formula
RZE R
o N7
R3
)
N 4
R R
Ar R1

5

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



NR3~\ N6/ A RRRaREV wth a conmpound of
formula 10 RZR 'NH to a compound of formnul a RZ9 ManhR007
"R3 NAr R1RR RS wherein X is halogen and the

wol a6t oSeest i tuents are as defined above, 9 MapEhre@fMo0966s
WD 2005/ 023260 PCT/ EP2004/ 009665 -24 c) reacting a

conpound of formula R2 o ~NR RZ4TNHNR Rs R4 R RS

VI | ith.a conpound of. formula 5 ArX to a compound
of f&f AHFERERC P‘EBW%F@*I@WF%& A R RS

”
0 R‘N’F<2
(\N R3
N
R1 RE R‘{L
- - RS
VI

with a compound of formula

to a compound of formula

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

d)  reactinga compound of formula

10

- with hydrogen on Pd/C

to a compound of formula

wherein the substituents are as defined above,



I  wherein X is halogen and the other substituents are
as defined above, d) reacting a conmpound of forhipegh 2007
R22 O~NRR3 ~JN\ Ar NRLR6/ RA 10 NO2 A wth
< on Pd/C to a conpound of formula R =
WO T L R R BT R N 1B wher i FehEr200oosses
substituents are as defined abdle, 9 March 2007 WO
2005/ 023260 PCT/ EP2004/ 009665 -25 e) reacting a
conpouektiog afcompolied ®foRnula0 ~-N R3 N Ar " v Rl R6 R4
NH2 1B with a conpound of fornmula 5 RI4AX to a
conpound of formula ? N' Z OORRQN/RS N~i R6 R4 Ar
R N

Ar o R*
NH,, B
with a compound of formula
5 | _ R¥“AX
to a compound of formula
R. R
O N R
]/\N RS
A N\)ﬁ1 B R
“y ol
AR 1C

wherein X is halogen, A is ~-C{QO)- or —-SO3-, R is (C;-Cy)-alkyl and the other

substituents are as defined above,

10 f) reacting a compound of formula
RZ g2
o N7
R3
N
N
AT R® ! R*
N
with a compound of formula
~ RPC(OE1);

15 toa compound of formula



HN A-R14 |1 C wherein X is halogen, Ais -C(O- or

-S2-, R14 is (Cl-C6)-al kyl and the other 9 March 2007
substituents are as defined above, 10 f) reacting a
vorpsursdsoof formula RRZ O NR3 Ar o Rl R6 / pB4ed¥dd4/009665
IB with a conpound of fornula RI5C(CEt)3 15 to a
conpound of formula 9 March 2007° WD 2005/ 023260

PCT/ EP2004/ 009665 -26 ORZ NR2_/~-NR | ,NR6 R4

Ar RNN _R's NNID wherein Rfﬁlahydrogen

hal ogen, (Cl-C8)-alkyl, (G -C8)-afkyl substituted by

hal ogen or (C3-C6)- cycl raA“I( h8™ ot her
substituents are as. defi n g) reacti ng a

conmpound of formula R2A2 TNRRR3 41 1\ ~~N Ar N
RR RRRAS5CNIE witha bage to a conpound of fornmula
N R”

wherein R is hydrogen, halogen, (C;-Cs) -alkyl, {C;-C¢)-alkyl substituted by halogen or
(Cs-Cs)-cycloalkyl and the other substituents are as defined above,

g) reacting a compound of formula

»
0 R“N’Rz
I/\N R®
N
AT - R® R*
5 CN IE
-with a base
to a compound of formula
»
o) R\N’R:2

wherein the substituents are as defined above,

10 h) reacting a compound of formula




22 ZORNRRS ~NI'\' Ar RR6E/ RA OHIF wherein
the substituents are as defined above, to h) redtMarg 2007
. a conpound of formula ORZNRZ NR3 A'NR-i R6 R

w0 20¥/0zk268 March 2007 WO 2005/ 023260 PCT/ EP20Q4/ 8996880665
-27 with a compound of formula R7TR$NH to a conpound

of formula ORNR2 f'NR N4AR RER ONR/ -~ a

R |G 5 wherein the substituents are as defi ned above,

ij"“@éé@ﬂPﬂgﬂ‘gOQfB% fnd of formla R=2 O~NR \ Ar'N

i-R6 I / R& RBr x with a conpound of forrmula SnBu3
R'R*NH

to a compound of formula

5 wherein the substituents are as defined above,

i) reacting a compound of formula

R
Br X
with 2 compound of formula
SnBu,
RS,
10 OR x1
to a compound of formula
RZ R?
O N’R

K\ R

N
Ar’N\>§1 R® R

16

“wherein R is (Cy-Ce)-alkyl, R is (C1-Cs)-alleyl or (Cs-Cs)-cycloallyl and the other

substituents are as defined above,



10

10 R16 OR xi to a conpound of formula O RZ N.RZ CNR3
NA'NR R6 R4 - RI6 |H wherein Ris (Cl-C6)- & Mgich 2007
R16 is (Cl-C6)-al kyl or (C3-C6)-cycloal kyl and the

weS W840238dabst i tuents are as defined above, 9 Npeﬁ}ipg@g&,%ﬁs.

WO 2005/ 023260 PCT/ EP2004/ 009665 -28 reacting a
conpound of formula Rz ONRz-R8- NI ~ AriN:~"' Rs
R4A Br x_ wth a conpound of formula H X N X 152 5 R
X- X Nr¢actinga gompapedatfoondaornula R2 2 O, N CN Rs
Al'NR R6 gRA X,NX\\ /f RI5R X Il wherein X is
CH or N and the heteroaryl ring isaise/t:{éct ed fromthe
group consisting of imnidazole, Qoyréizole or triazole,
R15 i s hydrogen, hal ogen, - yLR* (G - C6) - al kyl
i o substituted by hal ogen pr (C3- ycl oal kyl and
the other substituents grr,ma d%fs'
1

R4

with a compound of formula

to a compound of formula

N 5
Ar R1 R R

IT

wherein X is CH or N and the heteroaryl ring is selected from the group consisting of
imidazole, pyrazole or triazole, R* is hydrogen, halogen, (C;-Cs)-alkyl, (C;-Cs)-alkyl
substituted by halogen or (Cs-Cg)-cycloalkyl and the other substituents are as defined

above,
and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

In a fourth aspect, there is provided a medicament containing one or more
compounds as defined above or containing
1-(4-methoxyphenyl)-4-[2-(4-methyl-1-piperazinyl)-5-nitrobenzoyl]-piperazine
1-(4-methoxyphenyl)-4-[2- (4-morpholinyl)-5-nitrobenzoyl}-piperazine,

1-{2- (4-morpholinyl)-5-nitrobenzoyi]-4- [2-nitro-4- (trifluoromethyl) phenyl] - piperazine,



above, and if desired, converting the conmpounds

obt ai ned into pharnaceutlcally accept abl e aci d 9 March 2007
addition salts. In a fourth aspect, there is provided

a nmedi canment contai ni ng on&8ar nore conpounds as
def i ned above or containing
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Compounds of general formula I can be prepared by reacting of a piperazine of formula
5 I with a compound of formula III (Z: Cl) or IIT (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).

A compound of formula III (Z: CI) can be prepared from a compound of formula IT1 {Z:
OH) in the presence of an activating agent like thionylchloride. In turn the acid of
10 formula IIT (Z: OH) can be prepared by heating a mixture of an acid of formula [Vand
an amino derivative of formula R*R*NH.
The piperazine of formula II can be prepared by heating of a corresponding piperazine
with ArX or by reacting of a N-protected piperazine with ArX in the presence of
palladium catalyst followed by cleavage of the protective group. The protective group is
15  typically tert-butoxycarbonyl (Boc). '
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Aternatively, compounds of general formula I can be prepared by reaction of a derivative
of formula V with a corresponding amine of formula R*R?NH. Compounds of formula
V can be prepared by reacting of derivatives of formula II with compounds of formula IV
(Z: C1) or with compounds of formula IV(Z: OH) in the presence of an écﬁvating agent
like CDI (N-carbonyldiimidazole) or TBTU (2-(1H-benzotriazole-1-y1)-1,1,3,3-

tetramethyluroniumtetrafluoroborate).
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of derivatives of formula I ith conmpounds of fornula
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Aternatively, compounds of general formula I can be prepared by reaction ofa
compound of formula VII with ArX. A compound of formula VII can be prepared by
reacting of a

N-protected derivative of formula VI with an amine of formula R’R¥NH, followed by
cleavage of the protective group. The protective group is typically tert-butoxycarbonyl
(Boc). In turn, a compound of formula VI can be prepared by reacting ofa piperazine of
formula II with a2 compound of formula I'V (Z: CI) or with 2 compound of formula IV
(Z: OH) in the presence of an activating agent like CDI (N-carbonyldiimidazole) or
TBTU (2-( 1H-benzotriazole—1-y1)—1,1,3,3-tetrameﬂlyluroniumtetraﬂuoroborate).

15
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Compounds of formula IC (A is -CO-) and IC (A is -SO;-) can be prepared respeétively
by carbonylation or sulfonylation of a corresponding amino derivative IB in the presence
5 ofacompound of formula R“AX. In turn, a compound of formula IB can be prepared by

hydrogenation of a compound of formula [A,

‘Heterocyclic compounds of formula ID can be prepared by reaction of a compound of
formula IB with a substituted triethyl orthoformate derivative of formula R”-C(OEt); in

the presence of sodium azide.

.10
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Compounds of formula IG can be prepared by reaction of an acid derivative of formula

IF with an amine of formula R’R*NH in the presence of an activating agent like CDI (N-
5 carbonyldiimidaque) or TBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3- _

teframethyluroniumtetraﬂubroborate). A compound of formula IF can be prepared by

.hydro_lys_is of a compound of formuta IE in the presence of base like sodium hydroxide.

10

i5
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A compound of formula IH can be prepared by reacting under Stille conditions with an
aryl-bromo derivative of formula X and with a corresponding vinyl stannane of formula
XI in the presence of a palladium catalyst like dichlorobis(triphenylphosphine)
palladium(Il). A compound of formula I T can be prepared by reacting of a compound of
formula X with a compound of formula XTI in the presence of a Cu catalyst like Cul. A
compound of formula X can be prepared by coupling an acid chloride 11l with a

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

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

The compounds in the above table show an ICso (uM) at mGlyT-1 < 0.02 M)
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%&ﬁble@nﬁ&ﬁ&? sth@derbudf dilRy waxenﬁﬂklsm-hgsdtos liguid polyols and the like.

antioxi dants. They can also contain still other
t her utical | I ua t i
cont gﬁ'ﬁ T gnggreg aﬁ ﬁgfa?r‘gﬁﬁ’?i%%f ﬁ@rﬁbﬁ%@s@fﬁﬂves, solubilizers,

Rﬁ?@fﬂi@ﬁ;&ﬂéﬂnﬁg hiants, anedpiaal seesalears, tdﬂemetsﬁ flavorarys, salts for varying

%Bg@%ﬁ’{%%!llf%b‘éﬁ erirs é-ﬁgs Lo Iaiiéntggg%rglgglsdsan o eltyec%ﬁ 2R contain still
Rﬁﬁ&%ﬁ&hpanmﬂhhmhmbhnmbmﬁﬁssbr|nglng one or nore 25
conpounds of fornmula I and/or pharnaceutlcally
acee F}\/Ig 1|c:§mg'1 sI c‘:jon aqg{ntgl aoc%rﬁc’p%lugl o?f(])rmula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as isa process for their 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 stbstances 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. -



desired, one or nore other therapeutically valuahle

substances into a gal enical admnistration formMarch2007

together with one or nore therapeutically inert
WOentp3/@p®0 The nost preferred indications in aREGERPAWNEICES

With the present invention are {hose, which include

di sorders of the central nervous system for exanple

the t ?EQ&S@Q& cava Vﬁﬁﬁ‘éﬂ% lnﬁﬁs ofd v?ﬁ[h bEQRLE HJ—L\% to be a@Husted to

cogni tTrve |ﬁpa el el ner' s di sease.
2&&@&%@@5@@@6@&@%& 2004y @@@é@éle cagaof‘m ad@'g@gféaﬁon the

n _va hi.n w d [
e
p @f gdnetdl Arrmodsleor dfithé drercporeling angeuait oé@i phainstceatidaBpacceptable

5 Ulbgr%%g g'iﬁ&alb cgsgilac{/r% E‘ea a&éx@ﬁ}/stefr(g&;ﬁ? ﬁ%?eu&osg of }]_n 8idt®doses and,

f Qr!i Mditod, tloy upfer it @araisedbp em&eckag vehren (inis mbuad to be indicated.
pharmaceutically acceptable 5 salt thereof. The daily

dos agZB n%gg’gnog%glm% ﬂﬁ{s teﬁe e&?l;]ﬁvglﬁ‘f’o% thodt limiting it. All

di vid |t| eupper I'mt can®
altﬁﬁpdaﬂuﬁas@mgimmmdegretmeksms.s found to be indicated.
The foll ovvi ng exanpl es illustrate the present

[}glgﬁt]# ﬁvh%t s Wefd Lﬂ%ieﬁ?lgﬁ%nvggsenper atures are

Sius. ng abbrevi ations
10 V\/&?ﬂ’e]ramtsbmpmtthe exanpl es: 10 RT: room tenperature;

oo PP BE R sy 9«’%4%%&?%?25 necarboyiate
2 iSRS K KRB Meroxgih AUl et HHH HRECA5 0y K13,

t téﬁgy fur an; 15 TBTU:
2%& ‘teﬁ Qzol e-1-yl)-1,1, 3, 3-tetramet hyl ur oni unt e
tl'I‘cHP ﬁﬂfaﬁ baoatren; DI PEA: di i sopr opyl et hyl am ne, DVF:

| f orma .
15 L ﬁ}g PR SE T g o B R CP: BT
1Dﬂ313ADc!ﬂﬁByﬂo£yl%ﬂ{erﬂne, OFF ~NI 20 0 A sol ution
of Fl %\?ro é)ro be zoyl chlori de (CAS 7304- 32-7,

fm?ém Chem Europ.J.; EN, 5; 11;
1999 3261- 3272) (0.054 g, 0.261 nnDI) i n di oxane
(ImM) was treated with tri E&doyplesti ne (0.073 m, 0.522
mmol) and then with a solution of 1-(3-

Elzig{%ro 4- |O| %é'vgw'(;%éﬁfgen I -eth ”%2'67’11‘-}%%5’1 ethanone

di oxane (1 n1) The m xture was stlrred at room

t enper at urge if or 30
Y@”\)L@

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, 0.261 mmol) in dioxane (1ml)

was treated with triethylamine (0.073 ml, 0.522 mmuol) and then with a solution of 1-(3-
| Fluoro-4-piperazin-1-yl-phenyl)-ethanone (CAS: 189763-57-3; WQ9714650) (58 mg,

25  0.261 mmol) in dioxane (1 m!). The mixture was stirred at room temperature for 30
minutes. The solvent was removed in vacuo. The crude oil was taken in water. The
aqueous layer was extracted 3 times with CH,Cl;. The combined extracts were dried over
Na,SO,, filtered and the solvent was removed in vacuo. The crude gum was purified on

 silicagel (eluent: heptane/ethylacetate 0%-20% (10 minutes) to provide the title

30 compound (69 mg, 68%) as a light yellow solid, MS (m/e): 390.2 (MH", 100%)



m nutes. The sol vent was renpved in vacuo. The crude
oil was taken in water. The aqueous |ayer was 2March2007
extracted 3 times with CH2Cl2. The conbi ned extracts

woere/idizsed over Na2SH, filtered and the solPARP2MEH09665

10

20

25

removed in vacuo. The crude guggwas purified on

silicagel (eluent: heptane/ethylacetate 0% 20% (10

m nutes) to provide the tll\/Elx rT?‘n(&)lcorrpound (69 ng, 68%

as a light yellow solid, %me: 390. 2 (M, 100% 9
March 2007 WO 2005/ 023260 PCT/ EP2004/ 009665 - 39
Ex{drpl(2-Morpholin- 4—Y1— ~nitro~benzoy1)—piperazin—1—yl]-S—ﬂuoro—phenyl}—ethanone

4- -5-nitro-benzoyl) - pi perazin-1
bi#ﬁ""% qﬂi(‘%%lrl\r/‘% EEPJ et hanone (known compound, RN
310415) A sol ution of
A sbBrtElnutﬁrle{MPl[lém( (2[4 UBnorcs5-nitro-betymib agibdrazin-g et bphanyl}-

Sl 0 S MO Rl Lk iy

thea@obled t6 coano trmeetperaatl diletedrdtitivitar. dde wiswlgng solid was

sulti S i d
ﬁﬁw@aalﬁﬁgds? P00 Bl] B L 09000 b e
808 {8/e):MB7 BriMYELT,480%3 (M+-H*, 100% According to the
procedure descri bed for the synthesis of Exanple 1

f urt E.} %ﬁ%tcl% Y5 %%%%’g %%gg{%ﬂﬁ@%q tﬁﬂﬂer denvatxves

Ihﬁveﬂ'eablsﬁltﬂmemﬂan@kmnﬁrﬁh Pkdmples 179,180, 189, 190, 191, 196 197 198 in
["F ]%% Et hyl am no-5-ni tro- benzoyl) - pi perazin-I-yl]-3-fl

ap phenyl } - et hanone A m xture of 27.4 ng (0.07

nmol ) 1-{3-Fluoro-4-[4-(2-fluoro-5-nitro-benzoyl) 15

pi perazi n-1-yl ] -phenyl }- et Exmopk,2 91 ul (0.091 mmol )

of a 1IN solution of ethyl arri ne in DM and 30 ul

0. 175 DI P t

ol By Ao b remisy Y hs AR AR R palE mone
was taken up in 2 1111 mathanol / formc acid 6/1 and
Jupisactead 2vad mg 6par mmiolel-PEICopari [t (@ atucser Sontre dearaybd

h | )
{)Pépae;%éq? &l_‘lyg PQ?HY&%‘B ae,ia%lﬁ}lg?] b%{]ﬁm?ol df’@ﬁ@%c;lg%?rg%%;ﬁyl mine in
2002 2R8 321 (07028 mofol {TNEEA D Qmﬂﬁﬁbmmﬂeatmo @RTeYor 16 h. After

b LGHEREar e et S R PR G R o

. hl%\d%u @&Bd sypitep@atisedPEC pmification on reversed phase eluting with an

|a_cet9p1]trﬂﬁ r@%t,ﬁ?f}b_ %qlﬁ'éﬁ%ﬁéﬁg ggtars evﬁ?(tﬁrggog %?Eh% rgdd%lt Hg&ﬁ%b B0.2 mg

QP bESe 2iti8 Roirpol Al MES {m/eEda byl (B, 195%)
2- Mor phol i n-4-yl-5-nitro-benzoyl chloride OCN c

According to the procedure described for the synthesis of Example 2 further derivatives
have been synthesised from 1-{3-Fluoro-4-[4-(2-fluoro-5-nitro-benzoyl)-piperazin-1-
y1]-phenyl}-ethanone and amines and comprise Examples 2-45 in Table 1.

Example B

2-Morpholin-4-y}-5-nitro-benzoyl chloride

@
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ONO9 March 2007 WD 2005/ 023260 PCTI EP2004/ 009665
40 step 1: 2-Morpholin-4-yl-5-nitro-benzoic aci’dvagh 2007
-1 1 No O To a solution of 2-Fl uoro-5-nitrobenzoic

WOeE/(242686 g, 26.2 nmol) in dioxane (50 m) REEGERAGHEHIC6S

nmor pholine (11.5 m ). The m xt ne was stirred at room
tenperature for 2 5 hours. The sol vent was renoved in
VA6 T AL ANe War. L asg Al 10 water and the
Mrxture was aciarfred wtm ACIZN. The solid was
filtered washed with water and dried to provide the
titl onpound (6.2 g, 93% as a yellow solid, M
(nieE 5251 2 (MH 100%. Step 2: 2-Mrpholin-4

yl §5- it ro-benzoyl chloride O\O 10 QJJO To a

ion of 2-Mrpholin-4-yl-5-nitro-benzoic acid

16 mmol) in toluene were added 2 drops of DW
ionylchloride (5.7 m, 79.3 mmol). The m xture
was ghéated to 80C for 50 M nutes. The sol vent was
removed in vacuo, and the resulting solid was stirred

in ether, fi d.and dried tg de th
oS iiton of HEEORE TR S a0 (PREY) 453 foforlpidiape 50 m)
Twds3d€Ed Mioepkblipe Pl )0 The yibetpieewd syiret raammetempefaﬁm for 2
t

QST de el ity et et Thifergug v displvedipiratesgnd the
Qhﬁ@lﬁl 2% Mé@ f@adiﬁ;% Qi @Y, _’JN df hmb]:ir!/bvaﬁﬁlﬁraimﬂehm%watee and dried
to or (0] es r e I.e
VR aorde i Atk SoPBar LI A e b Rl R e Anh g
Maibgd). 2007 WO 2005/ 023260 PCT/ EP2004/ 009665 - 41

chromat ography on silica eluting with a m xture of DCM
h ‘ |Id63 47 g (50 %9 of the

e & ; : it 1 SO|Id 1- H- NMR (300
VHz, CDC13) S— 7 96 (d Jl 8 4 Hz, J2=2.1 Hz, H 2,
1H) . Ej82 (dd,

o”N*o

To a suspension of 2-Morpholin-4-yl-5-nitro-benzoic acid (4.0 g, 16 mmol) in toluene
were added 2 drops of DMF and thionylchloride (5.7 ml, 79.3 mirmol). The mixture was
heated to 80°C for 50 minutes. The solvent was ‘removed in vacno, and the resulting solid
was stirred in ether, filtered and dried to lprovide the title compound (4.0 g, 93%) as a
vellow solid. | |

Example C

1-(3-Chloro-4-piperazin-1-yl-phenyl)-ethanone

A mixture of 5.0 g (29 mmol) 3-Chloro-4-fluoroacetophenon and 12.5 g (145 mmol)
piperazine in 10 m! N,N-dimethyl-acetamide was heated to 120 °C for 23 h. All volatiles

~ were removed under vacuum and the residue was purified by flash column
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J1=8.4 Hz, J2=2.1 Hz, H6, 1H), 7.04 (d, J1=8.4 Hz,
H5, 1H), 3.03 (m 4H, piperazine), 5 2.88 (m 24{prch2007

. piperazine), 2.55 (s, 3H, COwe). M5 (me): 239.2
wo( Wb/ Exanple D PCT/EP2004/009663

1-(2-Chloro-4-trifluoronethyl -4;fhenyl ) - pi perazine Cl
r~ NHF F F 10 step I

. 4-(2-Chl oro-4-trif.l uor.onet.hyl - - i io, -
drtmbera-ReratbPptph PR TR BEP O AR RS o
FiRlA BuU7e (66 %6).d tie ftle Gomponh) aofellow amorphous solid.
3-chl oro- 4-i odobenzotrifluoride 0.7 g (3.8 nmmol ), N
Boc- pi perazine, 4 0. I
o1 SO G P faHGRE B e i o i L RlroFop oy 7880
9 =9: - . 1 )=gso st 1Y t308l (6e 487) @hiBazine),
]‘r:‘rgg?g_ﬁ)i}é %@%%ﬁ%ﬂ?g?ﬁl osphib:%%t %Hg m (di oxa%ep(& )
&S (theBl @dpasvdri P (%@Hi@&\@)- The sol ution was

I d I roomtenperature, taken up in
lgﬂtsﬁgl\rl)%(%sgﬁ%mgﬁ’dm\?g)s?hed with brine (25m). The
organic |layer was dried over Na2SO4, filtered and the
sol vent was renoved i n vad#@mPleRe crude oil was
chr omat ogr aphed over on silica gel: Eluent:
epangs Ay oPont Jo% Jige tO provide the title
i;?r?”pounco)l&(o. 088‘,’“"%%{?}595@‘2 pipaRife U MB (me): 365.1
(MH, 100% . Step 2.
H4-trifluoromethyl-phenyl)-piperazine 9
Qﬂ WD 2005/ 023260 PCT/ EP2004/ 009665 -42 Cl1 J
i F F A solution of
_ | oro-4-trifluoronethyl-phenyl)-pi perazi ne-I-car
Bcrxylic add tert- butyl ester (60 ng, 0.164 nmol) in
McCl2 (0.8 nil) was treated with trifluoroacetic acid

£t6633 lP:l 4)-i 2-8&1%5‘@—%—&@115&%@@61{%] gnﬂ E—Efge?ﬁhfeolr- cABexyli8cid tert-butvl

ester
X
B N’J*O
N
F
FF

A mixture of 0.5 g (1.6 mfnol) of 3-chloro-4-iodobenzotrifluoride 0.7 g {3.8 mmol}, N-
Boc-piperazine, 41 mg (0.04 mmol) Tris(dibenzylideneacetone)dipalladium chloroform
complex, 0.44 g { 4.43 mmol) sodium-#-butoxide and 48 mg (0.16 mmol) tri-o-
tolylphosphine in 6 ml dioxane was heated overnight at 100 °C. The solution was allowed
to cool to room temperature, taken up in ether (30ml) and washed with brine {25ml).
The organic layer was dried over Na,50,, filtered and the solvent was removed in vacuo.
The crude oil was chromatographed over on silica gel: Eluent: Heptane-AcOEt 0-10%
over 15min to provide the title compound (0.06g, 109) as a brown oil, MS (m/e): 365.1
(MHT, 100%).

Step 2: 1-{2-Chloro-4-triflucromethyl-phenvyl)-piperazine




5 residue was dissolved in water and basified w th
NaOH I N. The aqueous | ayer was extracted tw ce Mylpmgh 2007
McCl2. The conbi ned organic |ayers were dried over
wWiaRG@s260f i | tered and the sol vent was renpvedPCHERACUDICES
to provide the title conmpound (20 ng, 46% as a
yellow oil, M5 (me): 265.0 (MH¥ 100% . Exanple E 10
2- Pi perazin-1-yl-5-trifluoronethyl-benzonitrile N ~~
r NH M- W FF step 1.4 (2
Cyano- 4 trNI\I/u'or onet hyl - phenyl ) - oi perazi ne-I|-carboylic
' -butyl ester o\< NC(~-N ON F F F 15
— pound was prepared according to the procedure
deScii bed in exanple G from N Boc-piperazine and
2-Chl oro-5-trifluoronethyl benzonitri l e ( CAS
328-87- O) ( 15% vyield, yellowoil, Ms (me): %
( Msagio %@g -@ﬂuoromethyl—phenyl)-plpera:ane—l carboxylic acid tert- .
2- g Yl th@rifuoroacetic acid
‘ﬂt}%% [176@ %bzlc?%gg il i%%%g@gﬁ/g SO0 Latheutthcra
H (63 hegtegupite Re*Canfowimed ok §he Yl Vas EPh g Yaguo- The
rgﬁﬁge%ﬁ cﬂ&éﬁ@& Waﬂef‘aﬂ(%ﬁ 8 vih NN, Tﬁg&?@e}éhﬂaﬁer was
ow ol | (I\/H—|+ 100%
1 e@cza@gcbmcgmth ¢le3 rTélﬁéPWlﬂeéﬁ&?ﬂc)lamfﬁo‘é‘?fﬁﬂlgo"er NasSDs

fltered and the solvent was removed in vacuo to provide the title compound (20 mg,
46%) as a yellow oil, MS (m/e): 265.0 (MH", 100%).

Example E

10 2-Piperazin-1-yl-5-trifluoromethyl-benzonitrile

N
i NH
S
F

F
F

step 1: 4-(2-Cyano-4-trifluoromethyl-phenyl)-piperazine-1-carboxylic acid tert-butyl

ester
e
3

15 Title cornpound was prepared according to the procedure described in example G from
N-Boc-piperazine and 2-Chloro-5-trifluoromethylbenzonitrile { CAS: 328-87-0)(15%
vield, yellow oil, MS (m/e): 373.1 (M+NH4", 100%).

Step 2: 2-Piperazin-1-vl-5-trifluoromethyl-benzonitrile
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St JHNJ/ FF A mxture of 2 g (8
mmol ) 1- Br ono- 2- f | uor o- 4- t ri f | uor omet hyl - benzene %aigrch 2007
2.13 g (25 mmol) piperazine in 2 m

woNzdus/dizret hyl acet am de was heated to 100 C f oPCRERPR0&HEDI66S

subsequently all volatiles werg renoved under vacuum

The residue was purified by flash i o col um

chronat ography on silica eluting with DCM/ et hanol /
~uy0 yield 0.765 g (37 %9 of the title

?{;gj colourless oil. 1-H NWR (300 MHz, CDC13)

, J =8 H, 1H H4), 7.30 (m 2H, H3/
3.2-3.5 (s, br, 1H, NH), 2.93 (m 4H,
Piperazine) 2.86 (m 4H, piperazine). M5 (i e): 309.1
(I\/I—H 1009% 15 Exanple G

(2-Fluorop-4-trifl oro pi.per.azi ne- a
'Be&ypmeoae Wat BEPpg eSHPr é}PI% %%ea?ﬁm‘% A“ﬁi*%&"li}F b1 §fer2.
@2% e, g@mewoﬂ MS (m/e): 256.0 (M+H", 100%).

1-Brono-2-fluoro-4-trifluoromnethyl - benzene 4.6 ¢
(24.7 ol ) n-Boc- pi perazjne 1126 mg (0.1 mol)
Tri s(di benzyl i deneacet one) dium zo chloroform
conplex 2.77 g (28.8 mml) sodiumt-butoxide and 144
296 fho BRI DuooetviiFsien2) QGlpern2005/ 023260
PCT/ EP2004/ 009665 -44 (Di cycl ohexyl phosphi no) bi phenyl
in 50 mM toluene was heated for 16 h at 80 C. After
caol |rﬁ\Nﬁo roomtenperature the mxture was treated
4 g Isolute HWN and all volatiles were renoved
er vacuum The residue was purified on silica
ting with a gradient of heptane / Et OAc to yield
abter evaporation 4.54 g (63% of the title 5 conpound
a§ white anorphous solid. 1-H NWR (300 MHz, CDCl3) S=
7.50 (d, J =12 Hz, 1H H3), 7.48 (d, j = 8 Hz, 1H,
Iﬁ: mPdturelof2 ¢ (8damdld =B8oria- 2—ﬂ120r§—£frﬁih40rdﬁeth1y‘l—@n,ze®.a4@ 2.13¢g(25

4H pi per.az O i o
W@ PIPYHGIIS ie K/ﬂﬁ?\? .PLIU%% Yé)a H'H%e \g {ea%o 050 °c P2 b and
;u]:{sgqfelnﬂ? B vdlatiled e efraeRd Ryldephetyin) Thd redazivacpurtiicd by flash
colurnn chromatography on silica eluting with DCM / methanol / 1% NH3 aq. to yield

- 0.765 g (37 %) of the title compound as colourless oil.

1-H-NMR (300 MHz, CDCl5) 8= 7.81 (d, ] = 8 Hz, 1H, H-4),7.30 (m, 2H, H-3/H-6),
3.2-3.5 (s, br, 1H, NH), 2.93 (m, 4H, piperazine) 2.86 (m, 4H, piperazine).
MS (m/e): 309.1 (MH", 100%) '

Example G

4-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

N

Soad

¥

A mixture of 5 g (20 mmol) 1-Bromo-2-fluoro-4-trifitoromethyl-benzene , 4.6 g (24.7
mmol) n-Boc-piperazine, 106 mg (0.1 mmol) Tris(dibenzylideneacetone)dipalladium
chloroform complex 2.77 g ( 28.8 mmol) sodium-t-butoxide and 144 mg (0.4 mmol) 2-



F/ FF Amxture of 3.11 g (9 nmol)
4-(2-Fluoro-4-trifluoromet hyI phenyl ) - pi per azi né&-Ylarch 2007
carboxylic acid tert-butyl ester in 20 m dioxane was

wo ses/edesi th 8.93 ml 4N HO in 15 di oxane f orpr@r/Bpabi/009665
80 C. The m xture was concentra Lgd and treated with 20
nil water, 20 nm 2M Na2CO3 and “&xtracted with 50 ni

Et QAc.. .Th ni ase. hed c
DG e R ERRE 5500 B i BB Heh %) O Afe
e%bcﬂﬁ{&t‘c@ gooth gdinﬁrgaﬂﬂike Eie(ﬂﬁﬁsnure iﬁhsgtrerb&‘d}mﬂeﬂﬁ gﬁc@hme HM N and all
ses were dri t and. evapor at to
ey D Tt et PHEEE AORROIT CaCP G otk S Afling vich 2
CloYStedl 8f heplank /H‘t@NBt(ﬂ ﬁ@ﬂ Az e‘fa@a@ﬂlal) 45% ¢ 165B) pfitheftitle
13.3 Hz, . 1H, H-3) g,g f =8.8 Hz, IH H5),
3 7@@P?‘éﬂiasﬂ teé?nﬁprﬂ‘éous 8.8 Hz, 1H, H6), 3.5-3.2
(s, br, 1H, NH), 3.04 (m 4H, plperazine) 2.87 (m
4K, rRORer = 1H1R09) 7Eyaapi-es Hz, 1H, H-
%%&pﬁg\o@@ Qﬁ%ﬁ’%gg:ﬂn—@lso @Zeﬁ%gﬁ{l acid eth I%gster
9 5Wr2:(ldd21}@=78 Hw, 26082,028366).Bdf/(ep2Horirengses 3.08en. gH,
?A m xture of 5 g (27
mPfﬁe %mf Di f | uor o-benzoic acid ethyl ester and 11.56 g
(m(nﬁ@@@ 2MEEL a20%¢ in 15 m N, N-di net hyl acet ani de
was heated to 120 C for 1.5 h and subsequently all
vol atiles were removed undeg The resi due was
purified by flash 5 col um cﬁmﬁrat ography on silica
eluting with DCM/ nethanol to yield 6.19 g (91 % of
t he(2tBlhdre-£oifhouontetyl-phen®d)-piperapliséus sol i d. 1- H NWVR
(300 MHz, DMSO-d6) S= 7.69(dd, Jl1= 8.4 Hz, J2=1.9 Hz,
1H, H6), Z.57(dd, J1=12.1Hz, J2=2.CHz, 1H, H2),
.7 Hz, J2=8.7 Hz, 1H, H5), 4.26(q,
2H o a2), 3. 06(m 4H, pi perazi ne),
4H pi perazine), 1.30(t, J1=7.1Hz, 3H, 10
. (me): 253.2 (M+, 1009 Exanple J
3- Fluor o- 4- pi perazi n- 1-yl - benzenesul fonami de & N -

10

J1=7.

A mixture of 3.11 g (9 mmol) 4-(2-Fluoro-4-trifluoromethyl- -phenyl)- p1peraz1ne—1-
carboxylic acid tert-butyl ester in 20 m! dioxane was treated with 8.93 ml 4N HClin
15 dioxane for 2 h at 80 °C. The mixture was concentrated and treated with 20 ml water, 20_
ml 2M Na,COs and extracted with 50 ml EtOAé. The organic phase was washed with 30
ml saturated NaCL All aqueous phases were combined and extracted with 50 ml EtOA<.
The combined organic phases were dried with MgS8O4 and evaporated to yield 2.1 g (95
%) of the title compound as brownish crystals.

20 1-H-NMR (300 MHz, CDCls) 8= 7.50 (d, ] = 13.3 Hz, 1H, H-3), 7.45 (d, ] = 8.8 Hz, IH,
'H-5),7.16 (dd, J; = 8.8 Hz, J» = 8.8 Hz, 1H, H-6), 3.5-3.2 (s, br, 1H, NH), 3.04 (m, 4H,
piperazine), 2.87 (m, 4H, piperazine).
MS (m/e): 249.2 (MH*, 100%)

Example I

25  3-Fluoro-4-piperazin-1-yi-benzoic acid ethyl ester



OS H2N 00 15 A mxture of 0.5 g (3 mml)
3, 4-Di f | uor o- benzenesul fonani de and 1.15 g (13 frgpyh 2007
pi perazine in 2.3 nmMl water was heated to 110 Cfor 3 h

wanesgedzsequent |y the precipitate was filter @ETEPROAAIPC6S
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15

20

washed with water and tol uene._,Ihe residue was dried
under high vacuumto yield O. §78 g (86 % of the

title conpo das white crystals. I-H NVR (300 MHz,

N53 (dd, J1=8.6 Hz, J2=2Hz, IH, H6),

31:15 Hz, J2=2 Hz, 1H, H2), 7.2-7.4(s,

H2), 7.13(dd, J1=8.6 Hz, J2=8.6 Hz 1H, HD5),

br, 1H NH), 3.03(m 4H, piperazine),

2. 83?m 4H, pi perazine). Ms (me): 260.0 (M+, 100%

Exanpl e 46

[ A diZuehbfy @ezmﬁﬁw))s 4pID¥ﬂabﬁS£bﬁrzd>rc)éJcid- iRyl reoEpdral i Ir664e B4 mmol)

b SRR L 180005, 3 MALCh S00T, (M. o135 g

nﬁllbé ugﬂﬂfmcﬁlatﬂed\ﬂiﬁr@f@hdvﬁd dnydrvaciiirh ) Thedx@id@vas purified by flash
chni ori

SRR RSFE AR 95 PG RGN msihapel 9 i § (91 %) of
NEE 2itlk Bor %ndQ,GMuvmn@rpth&dh@t roomtenperature for

16 h. After evaporat| on of the voI atiles the residue

was taken up in 2 nil OH/ HCOOH 2/ 211 and

sibj- éerqocMIsIzprQraﬂ &re7 SRS JruSid e deT ohHen H, H-6), 7.57(dd,

n Qigt r -
LSRR, S 2071 possock st o 1 e v
f HadH, MI'EB 3206hm, @H?E@emtmc)hé 88 (oel 461, mm@m)dl 3% Ji=7.1Hz, 3H,

( : 431. 2 (MH, 10099 According to the procedure

d ri bed for the synthesis of Exanple 46 further

oeiSi (wae): 2852 (MBI hE&6)been synt hesi sed from

2-nmor phol i n-4-yl -5-nitro-benzoyl chloride and

pi perazi ne derivatives and faql%%kse Exarrpl es 46-74,
177, 184, 185, 186,187,188,195, , 201 in Table 1.
Exan'pl e K 1-{4-

[ #Fludr &l pperaginreyHamesstlimpinidenz oyl ) - pi per azi n- 1-yl
] -3-fluoro-phenyl}- 15 ethanone O ci F J/ OlcO O
step 1: 2- CIK‘H\or 0- 5- net hanesul f onyl - benzoi ¢ aci d

. £ N

‘ N\)
%

HNT

A mixture of 0.5 g (3 mmol) 3,4-Difluoro-benzenesulfonamide and 1.15 g (13 mmol)
piperazine in 2.3 ml water was heated to 110 °C for 3 h and subsequently the precipitate
was filtered off and washed with water and toluene. The residue was dried under high

vacuum to yield 0.578 g (86 %) of the title compound as white crystals.

1-H-NMR (300 MHz, DMSO-d6) 8= 7.53 (dd, 1=8.6 Hz, J-=2Hz, 1H, H-6), 7.48(dd,
],=15 Hz, J,=2 Hz, 1H, H-2), 7.2-7.4(s, br, 2H, NH,), 7.13(dd, ];=8.6 Hz, ],=8.6 Hz 1H,
H-5), 3.2-3.5(s, br, 1H, NH), 3.03(m, 4H, piperazine), 2.83(m, 4H, piperazine).

MS (m/e): 260.0 (MH", 100%)

Example 46

[4-(2-Chloro-phenyl)-piperazin-1-yi]-(2-morpholin-4-yl-5-nitro-phenyl)-methanone



Cl OO O=S=0 A solution of
2- Chl or o- 5- (et hyl t hi 0) benzoi ¢ acid (CAS: 51546 Iargh 2007
2.5 g, 11.8 nmol) 20 was dissolved in nmethanol (50

WEH2905438k€ 00l ed to OC. Oxone (21.9 g, 35.5 nmdl/%fa804/009665

added portionwi se within 5 m nuigs. The m xture was
stirred at 0OC for 30 mnutes and then at room

t aredatewres.b efis @7hemos). 2-Ihephblid-wyb swiso behicst ddoride, 16.5 mg

The filtr poured . onto water, (2
e, G RS R B A S (A R B 2 o
'T‘D)CM Wil 8r1¢ VR 18688 t@ﬂqbéﬁ@&r% YT ifiep evag Mﬁﬁoﬂaiﬂé%lanles the

e s the soluagoves s 08 Wy 20T
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15

'l -pi

20

m?&\?aﬁtfve efbIicpiiefiod 89 réfedsed bhse @mﬂo el agrat&anme | water
de the title conpound (1.

96
s @tad@pnt WEYiglagyT evaoragop pf fe Pr@éwgmfﬁné@ﬁ-% 3:mg 750 S the e
g&néz Chl or o- 5- net hanesul f onvl - benzo
ra2|n 1-yll-3-fluoro- phenyl}-ethanone 0 CI F

§5®2 (5, 180%) sol uti on of
2 Chloro 5- met hanesul f onyl - benzoi ¢ acid (200 ng, 0.852

n@wrd rfr};b o M odedikd dMBShadke ﬂ)&%ﬁrﬂtﬁ.‘é\é@ﬁ Example 46 further derivatives

t h@vect@n é&gﬁ%ﬁg}% goggé%leﬂ? ‘% ﬁ%‘-‘cg’gﬁtf&?@ i&ﬁﬁ?ﬁ@é‘f’%&h %fg-‘ pjperazine

Cd&f?{?auloés %&‘%rﬁ@rmeﬁi@mﬁle’éﬁ@fﬁ 1334 088 @de,187,1930192, 200, 201 in
erature. 1 | uor O- 4- pi per azi n- 1- yI phenyl) et han

oﬁ 189 10 ngy, 0.852 nmol) was added portionwi se. The
m xture was stirred at roomtenperature for 1 hour.
The solvent was renoved in yagmele Ihe residue was
di ssolved in ethyl acetate. The solution was washed
twice wwth water, dried_ over Na2SO4, fllterfg¢E§ ﬂ
s ot igelt 2-Gidero- emsiianeryifopgbhenzoyReipsraria- 1o ro-phenyl}-
pg{haf L,gd on silica gel (Heptane/ AcCEt 0% 50% (15
mnut'es) to provide the title conmpound (185 ngy, 49 %
as. a white solid, Ms (me): 15 439.1 (MH+, 100%.
Exanple 75 - ( -FI uor o- 4-{ 4- ,
[ 5-ne ham’\ u -2-(2-methyl -pyrrolidin-1-yl)- benzoy
-yI} phenyl ) - et hanone A m xture of 30.7
mml Jo=s=0 _
-[4-(2-Chl br 0- 5- et hanesul f onyl - benzoyl )

step 1: 2-Chloro-5-methanesulfonyl-benzoic acid

ct 0

0=8=0

A solution of 2-Chloro-5-(methylthio)benzoic acid (CAS: 51546-12-4; 2.5 g, 11.8 mnmotl)
was dissolved in methanol (50 ml) and cooled to 0°C. Oxone (21.9 g, 35.5 mmaol) was
added portionwise within 5 minutes. The mixture was stirred at 0°C for 30 minutes and
then at room temperature for 22 hours. The mixture was filtered. The filtrate was poured
onto water (200 mi). The aqueous layer was extracted with dichloromethane (550 ml).

The combined extracts were dried over Na,SOy, filtered and the solvent was removed in



20 pi perazin-1-yl]-3-fluoro-phen7l}-ethanone,
(0.175 nmol ) DIPEA and 91 ul (0.91 mmmol) of a Wafchzom
solution of 2-Methyl-pyrrolidine in DM was heated to

wWAaQos/@3per 24 h. After renoval of THE 2 m dPOGREABEH4/009665
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evaporation o

180 ul of a 1M solution of 2-Mpthyl-pyrrolidine in
DMF and 30 ul (0.175 mmol) DI PEA were added and the
XU R VAR v%‘?@‘lﬁﬁ‘??d fngeitﬂ&%&-rﬂf ®lterl afd dARL & prcmde the title

atiles the residue was t n up
icomponhd Me®Hg, 70%5 af obsigacsoidi MSam/e)12 3 (M di) é@@

reversed phase HPLC purification eluting w t h an
iadh8h-1-v]1-3-fluoro-

Y ng
phenyli-ethenarenpound. M5 (nfe): 488.2 (M, 1009 9
March 2007 WD 2005/ 023260 PCT/ EP2004/ 009665 -48
According to thesprocedure described for the synthesis

of Exanple 75][fu ther derivatives have been
synt hési s€d° r
1- {4-14- R 5- met hanesul f onyl - benzoyl ) - pi perazi n

-1 - 3-fl uo 0 pcgenyl} et hanone and ani nes and
cCORprise Exanp e% 5-89 in Table 1. Exanple L 5

D4- (4- Acetyl - 2-fl uor o- phenyl) pi per azi ne- I-car bonyl ]
- 4- br ono- benzonitrile 0 Sr ~N\ 11 N~/ step

g‘mﬁé&gﬁ: 81‘8%%%?“?@%”)%5@{0&% %’Lf agl Q(%Oimf ﬁ“ﬁﬁ% Snmol%) in
;'m@?@%h%l \:v!iseatd(igc?dfb se\A@&CaﬂQ) ddmbq)(\msm 0852 mmol) When
er u nrtri

M gPesgvo thlcmﬁeaﬁggas gg:ﬁtgreb@ a@dgnghl? %&ég mlnutes h'fhe mmixture
%Z@goiééfoopooﬂpt%&iag@%} - Plu@ro-@-rplﬁerﬁﬁﬂll}ylvrﬂﬁ:nylaédﬁdone (189

portionw se within 10 m nute C. The m

ang, 0358 mnol) was agsted popEmvase. ih‘aHWBFF W3S spggﬂ]a{ 160m %’\?nperature
LEPRE@L Yﬁ@ﬁ)@%ﬁf Whhtovilinfvatho tThe readusants dnsivédimded acetate.

o e Ehpe s, Taken 10 KO ANAS, L b e
%ts E%B@@%&%Nﬂg&h&é &@%asg%mﬂed oFhlicagHe tdnawejo& 0%-50%

was acl

resulting s
(L5 pematel) togadveds the file sempunsHdSmge s CH%@?H a%‘ﬂr@as A (mle):

'3%?%3&@&9”%5@% the title compound (0.92 g, 6696 as a

¢ w sol’i'd ep 2:
3-[4- (4-acetyl -2-fluoro-phenyl ) - ¥2|pera2|ne | - car bonyl
]-4-brono benzonitrile BrExample75

1-(3-Fluoro-4-{4- [5-methanesuffonyl-2-(2-methyl-pyrrolidin-1-yl)-benzoyl]-piperazin-
1-y1}-phenyl)-ethanone

A mixture of 30.7 mg (0.7 mmol) 1-{4-[4-(2-Chloro-5-methanesulfonyl-benzoyl)-
piperazin-1-yi]-3-fluoro-phenyl}-ethanone, 30 ul (0.175 mmol) DIPEA and 91 ul (0.91
mmol) of 2 1M solution of 2-Methyl-pyrrolidine in DMF was heated to 100 °C for 24 h.
After removal of THE 2 ml dioxane, 180 ul of a 1M solution of 2-Methyl-pyrrolidine in
DME and 30 ul (0.175 mmol) DIPEA were added and the mixture was heated to 120 °C
for 16 h. After evaporation of all volatiles the residue was taken up in 1 ml MeOH /
formic acid 6 / 1 and subjected to reversed phase HPLC purification eluting with an
acetonitrile / water gradient to yield after evaporation of the product fractions 4.7 mg (14
%) of the title compound. MS (m/e): 488.2 (MH", 100%) -



A4CN N 0 9 March 2007 WD 2005/023260
PCT/ EP2004/ 009665 -49 Title compound was prepar e%‘amhmm
according to procedure described in exanple K step2

VQ PP R32B- Fl uor o- 4- pi per azi n-1 -yl - phenyl ) - et hBEDER2084E)I665

2- brono- 5-cyano-benzoic acid, _f£49%yield, wite
solid, M5 (ne): 430 (M, 100% . Exarrple 90 5

3- A[cﬁlorﬁ g’% %ﬂéﬁ%ro@ecﬂr@:‘ QEsQnBQPﬁV{h)e sﬁ‘xtﬁ@s’i?@f‘ SIW RN derivatives

-4-azepan benzoni tri m xture o

mbBTebege ﬁmﬂwwAé &rop 144 M&:Célqsﬁ&wesbﬂsméfpaﬁlrbf:@zwg)-plperazm 1-
|
C @rgtég@%énrg %elﬂgl‘?fgghﬁga%é rgnHT% ?AH&? and Qofrl\iﬂlpn@% 33}331@?23 L9 in Table 1.

azepane in DMF was heated to 100 C for 24 h. After
removal of THE 2 m di oxanéxamBB Iyl of a 1M sol ution
of azepane in DMVF and 30 ul (0.175 mmol) DI PEA 10 were
B G.for . g
P i L N A S S A
taken up in 1 mM MOH/ formc acid 6 / 1 and
subj ect ed tjo ireversed phase HPLC purification el uting
with an(é\et trile / water gradient to yield after
eva t+on of the product fractions 9.3 ng (30 % of
t | e compound. M5 (me): 449.2 (M, 100% 15
According to the procedure described for the synthesis

~of Exanple 90 further derivatives have been

S¥iah NeshResh 5LOho-b id '
¥ Iﬂ b tyl&gh?l S%Zroécap%enyl ) - pi perazi ne-| -carbonyl ]

-4 br ono- benzonitrile and am nes and conpri se

phol i n-4-yl -5-nitro-benzoyl)-pi perazin-1-yl]-
le 20 A m xture of 40.6 ng (0.15 nmol)

2- Mor phegt1 n-4-yl -5-nitro-benzo7l chloride, 39.9 ngy
pl ) 3- Chl or o- 4- pi perazi n-1-yl -benzonitrile

14) and 62.5 ul (0.45 nmol) NEt3 in 1 ml DCM

"was stirred at roomtenperature for 16 h. After

10

13

evaporation of the .volatiles the residue was taken,
u b"o ia nuspemloxcalé@mpa\,ﬁl}h@@@daa(ﬂ B/22 7 dmamobiibjpessonitrile (0 ml) was
r
DESRACALLYS LWL oty 0500 g Ses L Bae; mppies 2
ylAalmb éfdyemo-bvra:;mcr aid (PADPITaTelp0:; &M@@ﬁlﬁ(ﬁa}:ﬂl bp$.14 mmol) was

”g%cg;? PQEUOII wise i ﬂt‘uinl ]Ibl rﬁm%?éggg%térj eT hg@g%{r-ﬁi glvas ftéped%h () My 2 hours

symt thes laSromn Enqrqniterejxﬁmuﬁghtt Hdf of the pdlverttiviae serhered in vacuo. The

becs AL Nesl APl IRTh2rdPLANAb: Deard (5Pl TRORERE BYkr was
extracted with NaOH 1N {3x10 ml). The aqueous layer was acidified with HCI ZN. The
resulting solid was filtered, washed with water and dried (high vacum, 50 °C) to provide
the title compound (0.92 g, 66%) as a yellow solid.

henvl)-piperazine-1-carbonyli-4-bromo benzonitrile




30 pi perazine derivatives and conpri se Exanpl es
104-122 in Table 1. 9 March 2007 WO 2005/ 02326@ March 2007
PCT/ EP2004/ 009665 -50 Exanple M

wa-2@sl0e32w0 5- sul fi no-benzoic acid o ci 0 0 i ~PCTERRAY/0096635
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solution of 33.59 g (267 mmol ) godlumsulflte in 100
mM water at 0 Cis treated vvlth 521.2 g (89 mol)

%&Wé& ? gg%lyg or os ulLg Xﬁn?ae{ézgg:ggedﬁfé f% ?r‘ik%ﬁl%@ eﬁm!iﬂle I%f step2

V@@m&-{&)‘?ﬁdrd Q—}ﬂparxmn-ﬁqﬂ-pﬁeﬂ'yl)attham andén}p@nwt—ﬁncgano-benzmc

v e ol e R et he:

precipitate filtered off and the filtrate
concentrated. Methanol an&Exempledfdl et her were added
and the precipitate was filtered off washed with ether

LA B o by P i

Exanpl e N 2-Chl or o- 5- net hanesulfonyl benzoic acid o
CA migtupss£R0).1 g (A7 mmok) Bd4dﬂ—ﬂcegl-(24ﬂm+pﬁenyl)-p1p erazine-1-

2B Ea 5L ARRENE D , 3195 o b BaTel 30 o

be¥iabRtidAdf NGephnd ngDMJPZWersﬂBdlt)ed tdvEAIR foodé heAftéfhemovai of THF 2

T UL 950 LA LRl S0, Sy 5B BE T8 B v

' atvbre\aaﬂect arhdesle HGktueone. hewad tca dzib%ﬂ: fond6 hhéfterrvapantonefsl

RS Al B e T L g

OfeyaeeBphabh Hmesplﬁiﬁeaﬂmlﬂtaigemmm aaetamﬂrﬂm/rmd,tezagmﬂlent to yield

subj ect ed ver a e t.d

WAl SHRPORRATERA S T u‘ff ?@‘}S ﬁ (gﬁ( )G %166 &0%3%2@ WS

eﬁg;é?r@tgylgqu 1bbm) pr oduct fractl ons 323 rrg (34 % of
itle conpound. M5 (nfe): 233.0 (M+, 1009%.

nple O 25 2- |.f ' S
RS B oo B AR08 0B
have been synthesised from 3- [4-(4~Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-

bromo-benzonitrile and amines and comprise Examples 90-103 in Table 1.

Example 104
3-Chloro-4- [4—(2—morpholin—4—y1—S—nitro-benzojrl)-piperazin-1~y1] -benzonitrile

A mixture of 40.6 mg (0.15 mmol) 2-Morpholin-4-yl-5-nitro-benzoyl chloride, 39.9 mg
(0.18 mmol) 3-Chloro-4-piperazin-1-yl-benzonitrile (W09625414) and 62.5 ul (045
mmol) NEts in 1 ml DCM was stirred at room temperature for 16 h. After evaporation of
 the volatiles the residue was taken up in 1 m! CH;CN/DMF/HCOOH 3/5/2 and
subjected to preparative HPLC purification on reversed phase eluting with an acetonitrile
/ water gradient to yield after evaporation of the product fractions 4.9 mg (8 %) of the
title compound. '
MS (m/e): 456.2 (MH", 100%)

According to the procedure described for the synthesis of Example 104 further
derivatives have been synthesised from 2-Morpholin-4-yl-5-nitro-benzoyl chloride and

piperazine derivatives and comprise Examples 104-122 in Table 1.




52 0cl oli /-0 Thetitle conmpound was
synt hesi sed according to the procedure descri bed ¥aich 2007
the synthesis of 2-Chloro-5-nethanesul fonyl - benzoi c

wacioos/f2smmn 2- Chl or o- 5-sul fi no-benzoic acid amCEBEFR4/009665
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iodide in 20 M ethanol / 20 ni ter and obtained in
27%vyield. M55 (me): 247.1 ( , 100% . Exanple P
2-Ch|oro-5-(propane-2-su|fagégggﬁﬁﬁzoic acid oa o
0o=s=0 The title conpound esi sed according to
t he procedure described for the 1o synthesis of
2-Chhlerps-Sulfelotrnesidkiidny! - benzoi c acid from

2- Chl oro-5-sul fi no-benzoic acid and 2-iodopropane in
isopropanol/ 20 m water and obtained in 42%
yield.] M5 (me): 261.1 (MHd, 100% . Exanple Q :
-5-cycl opr opyhnet hanesul f onyl - benzoic acid o
s=0 15 The title compound was synt hesi sed
according to the procedure described for the

synt #ési’§ of 2- Chl or o- 5- met hanesul f onyl - benzoi ¢ aci d
from 2-Chl oro-5-sul fi no-benzoic acid and

BrogmimRhhiss 09 Gl (067 @RaNEsddhEAb@kktih G 0@ D Water 420 °C s t28ted with
cycloprop¥ nmet hanol / 20

o i ater A2 :
8%%lyZige Y e @rﬁiéyr:o-%ﬂypaowm%-b% aclibapde? t m Eg 2 HoM aqueous
\2/\&#2 H0832 657 Fﬁ%bﬁpﬂ%ﬂb@&% Q62 allowed tBX@IbE3 Rat room

ro-5-(propane-|-sulfon¥£)-benzoic acid o cé
£ 4} and water was removed under vacuum.

temperature, acidified with HCI conc. {(p
Methanol was added, the precipitate filtered off and the filtrate concentrated. Methanol
and diethylether were added and the precipitate was filtered off washed with ether and
dried to yield 15 g (76.5%) of the title compound as white gum. MS (m/e): 219.1 (MH,
100%)

Example N

2-Chlofo-S—meﬂlanesulfon}rl—benzoic acid

o C

O=?=O

A mixture of 1 g {4 mmol) 2-Chloro-5-sulfino-benzoic acid in 20 ml! Methanol and 20
ml water was treated with 10N NaOH to pH = 9 before adding 1.7 g (12 mmol)
Methyliodide. The mixture was heated for 48 h to 80 °C with occasional addition of
'NaOH to maintain pH = 9. After removal of all volatiles HCl conc. was added and the

. mixture was extracted with ethyl acetate. The combined organic layers were dried with
MgS0, and evaporated to dryness. The residue was taken up in methanol and subjected
to reversed phase HPLC purification eluting with an acetonitrile / water gradient to yield
after evaporation of the product fractions 323 mg (34 %) of the title compound. M3
{m/e): 233.0 (MH’, 100%).

Example O

2-Chloro-5-ethanesulfonyl-benzoic acid



0 0=s=0 The title conpound was synthesised accordin
to the procedure described for the 5 synthesis gfMarch2007
- 2- Chl or o- 5- net hanesul f onyl - benzoi ¢ acid from

- w@263oo6r 5- sul fi no-benzoic acid and 1-i odopropaRe0vin0s6ss

10

15

20 m propanol/ 20 mM water and.obtained in 3%yield.
M5 (me): 261.1 (M+, 100% . "Exanple S

2-Q o- 5- met hyl sul f anoyl - benzoic acid o ci 0 0=s=0

A mxture of 1 g (4 mmol)

©- 5-sul fi no-benzoic acid and 0.62 g (20 mmol )
Met hyl am ne in 10 nil di oxane was stirred for 3 h at
room tlenperature. After evaporation of the volatiles

15 M~5BN HO was added and the nixture was extracted

3x wth h ethyl acetate. The sol vent was renoved under
vacuumto yield 0.724 g (72 %9 of the 15 title
?@%@@%ﬂ%ﬁp@% it glgi’é’@d L &oRBhd £ thMprd el @k dedfBed for the
2syBtHeas of 5Chldrgtosumethaneyifondhzsrdc add fog TIChlgor=almgbenzoic
ML 2007 10 6 ZORREOARARA, PEH FERO0AL 00966E in 258 v Ms
t 11 € conpound vias synt hesi sed according to the

pirofer @47.é (M&EcHI0Bed for 2- Chl oro-

5- met hyl sul f anoyl - benzoic acid from

2- Chl oro-5-sul fi no-benzoi ¢ pgighiapd et hyl am ne and
obtained in 78 %yield. M5 (me): 262.2 (M+, 100%.
Exanple U 5 2-Chloro-5-isopr op_gl sul f anoyl - benzoi c
aziChlaroed-(propareg=gyifoxyl)-benzoic aci

s} Cl

o}

Q=8=0

The title compound was synthesised according to the procedure described for the
synthesis of 2-Chloro-5-methanesulfonyl-benzoic acid from 2-Chloro-5-sulfino-benzoic
acid and 2-iodopropane in 20 ml isopropanol/ 20 ml water and obtained in 42% vield.

MS (m/e): 261.1 (MH, 100%).
Example Q
2-Chloro-5-cyclopropylmethanesulfonyl-benzoic acid

Q Ci

0=5=0

The title compound was synthesised according to the prdcedure described for the
synthesis of 3-Chloro-5-methanesulfonyl-benzoic acid from 2-Chloro-5-sulfino-benzoic
acid and Bromomethyl-cyclopropane (+catalytic amount I) in 20 ml ;y'clopropyl
methanol/ 20 ml water and obtained in 8% yield. MS (in/ e): 273.1 (MH', 100%).

.20



The title conpound was synt hesi sed according to the
procedure described for 2-Chloro- 9 March 2007
5- met hyl sul f anoyl - benzoic acid from

WR-2@t0a8206 5- sul fi no- benzoi ¢ add and i sopr opy|FRITVERO@ENAIGES

5
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15

obtained in 74 %yield. M (m_egz:_ 276.1 (M4, 100% .

10 Exanple V

2- Chl oro-5-(cycl opropyl neth I,-s}éygi(army! ) - benzoi c acid
OCIl OS O Thetitle conpog}t"f’dIl synt hesi sed
according to the procedure described for 2-Chloro-
52l dvil 55 (Prbparyl -silfghieenacicdcidr om

2- Chl or o- sﬁf?l no- benzoi c acid and 15

cyel oQ:[ opyl met hyl am ne and obtained in 81 %yield. M
(n1e) 288.0 (M+, 100% . Exanple W

D-5- (pyrrolidine-I-sul fonyl)-benzoic acid 9
Mar ch..2007 WO 2005/ 023260 PCT/ EP2004/ 009665 -54 o ci
o8=8=0 i O The title conpound was synthesised
accor ing to the procedure described for 2-Chloro-

5- met’hyl sul f anoyl - benzoic acid from

2- Chl oro-5-sul fi no-benzoic acid and pyrrolidine and
obtained in 91 %yield. M5 (me): 288.0 (M+, 100%.
Exmﬂi)tll@ccﬁﬁzpcﬁnﬂwgs rspntﬁes@safd rpfvoding & thegubdednnel é%@é‘mé é?l‘cﬂle

T A1t e 5 :
s drﬁéﬁl g%é:%ﬁ%rgo?fﬂ 6’1?? % lg]er%cz)ée ulr%eﬁ? gﬁrgcrl \él\??ul fino-benzoic
238 bt Diodopi@dny s 20 frﬁpﬂ;ﬁaﬂb}é A¢ oil ovadgiadd bbmed in 3% yield. MS
benzoi ¢ acid and norpholine 10 and
oiﬁlcgb 31?@%0536@’0% eld. MB (me): 304.0 (MHE, 100% .
Example Y
5- Met t hhanesul f onyl - 2- pyr r oEkainplelS- yl - benzoi ¢ and

2-Chloro-5-methylsulfamoyl-benzoic acid

O Cl

OZ?T—O

_~NH

A mixture of 1g (4 mmol) 2-Chloro-5-sulfino-benzoic acid and 0.62 g (20 mmol)
Methylamine in 10 ml diogane was stirred for 3 h at room temperature. After
evaporation of the volatiles 15-ml SN HCl was added and the mixture was extracted 3x
with ethylacetate. The solvent was removed under vacuum to yield 0.724 g (72 %) of the
title compound as amorphous white solid. MS (m/e): 243.1 (ME, 100%).

Example T

2-Chloro-5-ethylsulfamoyl-benzoic acid

o Cl

C=5=0



o No 11 o=s=0 A mixture of 163.8 ng (0.7 mmol)
2- Chl or o- 5- met hanesul f onyl - benzoic acid in 2 ni 2 Mgch2007
pyrrolidine was heated for 16 h to 100 C. After

weeaporasi on of all volatiles the residue wasPCREEROOUPOIGES

10

15

in 2 m nmethanol/formc acid 3/J1, and subjected to
rever sed phase HPLC puri ficatioh eluting with an

| | .
LAl VLA A s i
oi—rmdﬂh'yltulfahm Ebeqo umdld ivBn RaCEpro-266lihoftvbkqid 8044nd ghylamine

i e %@éﬁ%ﬁ%ﬁ?ﬁ@f@i’% PRy - benzoi c

acid O N o=s=0 The title conpound was synt hesi sed
according to the procedure BesepleBed for the 5
synthesis of

sulfon e d| n-1-yl -benzoic acid from
@%@8?0 %%%gn%%l} %Sﬁﬁl benzoi ¢ acid and

pyrrolldlne and obtained in 73 96er|d M (nle):
282 2¢ (MH, 100% . Exanple AA

55¢R ne-1-sul fonyl)-2-pyrrolidin-1-yl-benzoic acid
o N S=o0 10 The title conmpound was synt hesi sed
according to the procedure described for the
syntHgsPs of

5-NBTﬁbnesulfonyl-2-pyrro|idin-l-yl-benzoic acid from
2-Chloro-5- (propane-2-sul fonyl)-benzoic acid and
pyrrolidine and obtained in 63 %yield. M5 (me):

HBL&:ARe to th dure described for 2-Chloro-
2'?%3%%{)%%1 é&gﬁ'ﬁﬁ %{}P?‘(&g pyr rréﬁi’ d n efr%}/ﬁe benzoi o aci d
' 5.anathylsulfamoyl-benzoic acid from 2-Chloro-5-sulfino-benzoic acid and
isopropylamine and obtained in 74 % yield. MS (m/e): 276.1 (MH’, 100%).
Example V

2-Chloro-5-(cyclopropylmethyl-sulfamoyl)-benzoic acid

o ¢

. O:?:O
ZS\&/N
The title compound was synthesised according to the procedure described for 2-Chloro-

5-methylsulfamoyl-benzoic acid from 2-Chloro-5-sulfino-benzoic acid and
cyclopropylmethylamine and obtained in 81 % yield. MS (m/e): 288.0 (MH', 100%).

Example W |

2-Chloro-5-(pyrrolidine-1-sulfonyl)-benzoic acid



0 0=s=0 9 March 2007 WD 2005/023260 PCT/ EP2004/ 009665
.56 The title conmpound was synthesised accordi n§ Mgych 2007
the procedure described for the synthesis of

W NBy/var@sul fonyl - 2- pyrrolidin-1-yl-benzoi c aRITUER208009663

2- Chl oro-5- (propane-2-sul fonyl),-benzoic acid and
pyrrolidine and obtained in 72 %yield. M5 (nfe):
29652 MH, 100% . 5 Exanple AC

IsulfanDyI 2-pyrrolidin-1-yl-benzoic acid o ri
N~ The title conpound was synt hesi sed
accordifig to the procedure described for the

synt? i of
hﬁmesul fonyl -2-pyrrolidin-1-yl-benzoic acid from
2- Chl 5 10 net hyl sul fanoyl - benzoi c acid and

- pyrrobi-di ne and obtained in 45 %yield. M5 (nfe):

10

15

283.1 (M+, 100% . Exanple AD

}'Eé %‘E@ Cib%’ﬁjo%ﬁﬁﬁas %g'm%sfsg{l % P&ué%% gdure %%sc el og: 2-Chloro-
aémthi}ﬂw@famoyltmzw ecddume 2d§ﬂ«mor53radﬁho>rben¢mc scych trinbpgyirsolidine
o d
1o b bR Rl PR S TSRS 0 e

pyrrolidine and obtained in 43 %yield. M5 (nle):
202.2 (M+, 100% . Exanpl e Exgmpi X

5-1sopropyl sul fanoyl - 2-pyrrolidin-1-yl-benzoic acid 9

MBI 280 o R RR0PL 23260, EGTL FRR004/ 009665 ~, -57

o g
8]

0=?=0
N

(]

The title compound was synthesised according to the procedure described for 2-Chloro-
5-methylsulfamoyl-benzoic acid from 2-Chloro-5-sulfino-benzoic acid and morpholine
and obtained in 100 9% yield. MS (m/e): 304.0 (MH", 100%).

Example Y

5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid

{J

o N

Q

0=?=O

A mixture of 163.8 mg (0.7 mmol) 2-Chloro-5-methanesulfonyl-benzoic acid in 2 mi
pyrrolidine was heated for 16 h to 100 °C. After evaporation of all volatiles the residue
was taken up in 2 ml methanol/formic acid 3/1 and subjected to reversed phase HPLC
purification eluting with an acetonitrile / water gradient to yield after evaporation of the
product fractions 143.4 mg (77 %) of the title compound. MS (m/e): 268.1 (MH, 100%).



o 0O o=s=0 M\ The title conmpound was synt hesi sed
according to the procedure described for the 9 March 2007
synt hesi s of

wb-2bstobzaesul f onyl - 2- pyrrolidi n-1-yl -benzoi ¢ aaiTkr600019665

10

15

2- Chl oro-5- isopropyl sul fanmoyl -henzoic acid and
pyrrolidine and obtained in 40 %yield. MS (me): 5
311.2 (MH+,100% . Example i

5- (Cycl opr opyl met hyl - sul faﬁgmﬂlizpyrrol i di n-1-yl - benz
oic acid o Sri o0 o=s=0 N The title conpound was
sy-atihesidfdyhe-pprdlidig-1-9l-bdizoferaoiiedur e descri bed for
the to synthesis of

5- Met hanesul f onyl - 2- pyrrolidin-1-yl-benzoic acid from
2- Chl opo-5- (cycl opropyl net hyl -sul fanoyl ) - benzoi c acid
ang pyrrolidine and obtained in 38 %yield. M (nfe):
323 MH, 100% . Example AG

5- Me nesul f onyl - 2- nor phol i n-4-yl -benzoic acid O CNJ
O Oz5xQ 15 The title conpound was synt hesi sed
according to the procedure described for the

synt hesi s of

5- Met hanesul fonyl - 2-pyrrolidin-1-yl-benzoic acid from -
2Tien thr confpoudetal symehissdihfcording tdoibm poicedereidgscaihet] for the

[T NN -

PCHiHR21) dbnd0i0 668 and bR Takdinglaed Abtained in 73 % yield. MS (m/e): 282.2

8(’@??8&%5’.' fonyl - 2-nmor phol i n-4-yl -benzoic acid 0 (Q

Exampie AA

5-(Propane-1-sulfonyl)-2-pyrrolidin-1-yl-benzoic acid

o]

Q=5=0

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-berzoic acid from 2-Chloro-5-
(propane-2-sulfonyl)-benzoic acid and pyrrolidine and obtained in 63 % yield. MS
(m/e): 296.2 {MH’, 100%). '

Example AB

5-(Propane-2-sulfonyl)-2-pyrrolidin-1-yl-benzoic acid

()

Q N

o)

Q=8=0



O=S=0J The title conmpound was synt hesi sed accordi ng
to the procedure described for the 5 synthesis §fMarch2007
5- Met hanesul f onyl - 2-pyrrol i din-1-yl-benzoic acid from

w2680 5- (et hane- 2-sul fonyl ) -benzoi c aci d BITAEP2004/609665

10

15

nor phol i ne and obtained in 77 %yield. Ms (nfe): 298.2
(MH, 100% . Exanple Al
2: .phol i n-4-yl - 5- (pro - I - | .C1ag
oTeR i Camnf vt B RaB o} Ao ARRER SRR T the
acgnhdisng 5tdethhsespifacddurerdidse ibddntac adthgom 2-Chloro-5-
synt hesi f . . .1 o o
s NP SEr Py ergoisg Pt art armoidpr g ahkinedie g % psig M
2 ({ahd) o198 5MKL s0ppane- 2- sul fonyl ) - benzoi ¢ acid and
nmor phol i ne and obtained in 53 %yield. M5 (nle):
312.1 (M4, 100%. 15 Exan‘pﬁt . AC
5- Cycl opr opyhnet hanesul f onyT-"Z2*nor phol i n- 4-yl - benzoi c
acid O(NO 0=5=0 1-V 9 March 2007 WD 2005/023260
PETVIEBFROU4L06R 6y Telilin Tha-tentdieaddnpound was
synt hesi sed according to the procedure described for
t he nt hesi s of
5- Metthanesul fonyl - 2- pyrrolidin-1-yl-benzoic acid from
0- 5- cycl opr opyl net hanesul f onyl - benzoi ¢ aci d
hol i ne and obtained in 27 %yield. M (me):

, 10099 . 5 Exanple AK
2- Nbg&*;g' i n-4-yl-5-(propane-I|-sul fonyl)-benzoic acid
0 CN @} 0=%$=0 The title conmpound was synt hesi sed
according to the procedure described for the
synt hesi s of

5 Tifetrhia nespbiohyhs Smihgsisad) dcgirding. to theyprpsedure described fgpthe

2_s%tlhgsrisodf%—Methanesulfonyl—Z-pyrrolidin-l-yl—benzoic acid from 2-Chloro-5-
methylsulfamoyl-benzoic acid and pyrrolidine and obtained in 45 % yield. MS (m/e):
283.1 (MH, 1009%).

Example AD

S—Eﬂljrlsulfamdyl-Z-pyrrolidin-l—yl-benzoic acid

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-3-
' ethylsulfamoyl-benzoic acid and pyrrolidine and obtained in 43 % yield. MS (m/e):

202.2 (MH, 100%).

Example AE

20  5-Isopropylsulfamoyl-2-pyrrolidin-1-yl-benzoic acid



i 0 (propane-2-sul fonyl)-benzoic acid and norpholine
and obtained in 62 %yield. M8 (me): 312. 2 (wm3March2007
100% . Exanple AL

wd20diebesul f anmoyl - 2- nor phol i n- 4-yl - benzoi ¢ aBdT/EER@4/009665

0=5=0 HN115 The title conpound gas synthesised
according to the procedure described for the

synt hesi s of
5- et hanesul fonyl - 2-pyrrolidin-1-yl-benzoic add from
2- {Chl

- Chllor o- 5- net hyl sul f ani oyl - benzoi ¢ acid and
rr?)l ine and obtained in 40 %yield. M5 (nfe):
299.__£§M—|-, 100% . Example AM 20
5- EPRy! sul f anoyl - 2- nor phol i n- 4-yl - benzoi ¢ acid 9 March
2007 2005/ 023260 PCT/ EP2001/ 009665 -60 O CON O |

\ The title conpound was synt hesised according to the
procedure described for the synt hfﬁs'

ST theasranoiune Aips SYthesised Rrograing tq the EE%%F& dgeried fog he

| gs-ﬁrgﬁ{ggg efémﬂﬁﬁiﬁf&&?iﬁ%\ﬁg&% QivChaebid 288 g0 2 Albions
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tained in 42 % : me):. 5 313. ,
1ieoprppylEstBmslyebapic acid and pyrrolidgne anzl obtaineglin 43 % yield: MS (m/e):

I apYb@l f anoyl - 2- nmor phol i n- 4-yl -benzoic acid O
é]\})l\?’%%g:S: % N / The title conpound was
synt hesi sed according to the procedure described for
the io synthesis of Example AF

5- Met hanesul f onyl - 2-pyrrol i din-1-yl-benzoic acid from

25 | . Spyhsyl-bayeddidRe N4 Phénzakiadidand
rr%ggk%ﬁ}ﬁgyhgﬁgﬁg%t ai ni%lﬂ ?n 38 %inLZI d. M (nfe):
327.2 (M+,100% . Exanple AO
5- (Qyc} opropyhnet hyl - sul f anoyl ) - 2- mor phol i n- 4-yl - benzo
I ceacyd

]

0=5=0

A

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-
(cyclopropylmethyl-sulfamoyl)-benzoic acid and pyrrolidine and obtained in 38 % yield.
MS (m/e): 323.2 (MH’, 100%).

 Example AG

5-Methanesulfonyl-2-morpholin-4-yl-benzoic acid

The title compound was synthesised according to the procedure described for the

synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-

(methane-2-sulfonyl)-benzoic acid and morpholine and_ obtained in S_Q % vield. MS
(m/e): 284.1 (MH, 100%). |



O (N OO0 OS= 0O 15 N The title conpound was
synt hesi sed according to the procedure descrlbegbﬂ@Fh2007
the synthesis of

VB Mes/eam@sul f onyl - 2- pyrrolidin-1-yl -benzoi c aPCTUEF20041009665

5

10

i5

2-Chloro-5 9 March 2007 WO 20034023260

PCT/ EP2004/ 009665 -61

(cydopr opyl net hyl - sul f amoyl ZQkf acid and

nor phol i ne and obtai ned in yield. M (me):
339.2 (MH, 100% . Exanple AP
2-Mbhphesfonylyl-merphlin-biyl-démgeickcslul f onyl ) - benzoi ¢
acid 0 CN O GO=S=05 O The title conpound was

xl sed according to the procedure described for

t he t hesi s of
5- ghesul f onyl - 2-pyrro||d|n-1-yl-ben20|c acid from
2- o%0-5- (pyrrolidine-I-sul fonyl)-benzoic acid and

nDrp ne and obtained in 34 %yield. M5 (nfe):
339 2 v+, 100% . 10 Exanple AQ

’;ﬁﬁoline 4-sul fonyl ) - 2- nor phol i n- 4-yl - benzoi c
aC|d O( NO O The title conmpound was synt hesi sed
according to the procedure described for the

SyrHeheme ic§m%f3und Was § thesmed accordm'I to the procedure descnbed for the
5- Met hanesul f onyl - pyrroll i n- Id%l-ben20|c add_ from

2-sppibhesionis- Yt aﬁ*éfrl%ﬁ%]’ rareyrrolidinflof vhepzye adé frompd(hlogpg- (ethane-

mﬁr m%m%eﬂimc 284 %ﬁéﬁxlgl%%ﬁjﬂébhggarﬁ Ybiglrdda 1Mz ol HHGIMS (m/e): 298.2
4(?ﬁﬂol@%@>[4 (5- ﬁethanesulfonyl 2-pyrrolidin-1-yl-ben
zoyl ) - pi perazin-1-yl]- benzonitrile 20 A m xture of

13.6 ng (0.05 nnDI) Example AT
5- N@thanesulfonyl 2-pyrrolidin- ? - benzoi c aci d,
15 7 .06 mmol )

FMaae %Yb%w(arppﬁneﬂwlfwﬂﬂz@%maw (Org. Proc.
Res Dev_ 1999,

e

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-
(isopropane-2-sulfonyl)-benzoic acid and morpholine and obtained in 53 % yield. MS
(m/e): 312.1 (MH", 100%,). '

Example AJ

5-Cyclopropylmethanesulfonyl-2-morpholin-4-yl-benzoic acid

®



460), 17.9 nmg (0.06 mmol) TBTU and 43 ul (0.25 mpl)
DIPEA in 1 nl DVFE was stirred 9 March 2007 WD 9 March2007
2005/ 023260 PCT/ EP2004/ 009665 -62 for 16 h at room

wo envpersasur e. After addition of 100ul form c BET/EPIRE0966S

10

15

(rMefhylodismeyl-2-mpeppho

m xture was subjected to prepayative HPLC _
purification on reversed phase eluting with an °
eLARLEL) ; L §RingttO the (bekdaitd @kscribed for the
D b g o e
tsjrethestsiaf 5 eM etbapoulfony WBpelin- 1 4% Penzqiosdid remebg-higro-3-
Acgor di 0 e ' r t; bSvield.
e i i e
hihesied (MHOnie®hd derivatives and pi perazine
derivatives and conprise Exanples 123-173 in Table 1.
Exanple 174
1- (4-{4-[2-(4- Met hyl - pi per%xzalmr?-liélyfl )-5-nitro-benzoyl]-
pi perazin-1-yl }-phenyl)- 10 ethanone A stirred m xture
@t Mbhthohig-4-@- B tprepmrey 1-sulfonyl)-benzoic acid
1-{3-fluoro-4-[4-(2-fluoro-5-nitro-benzoyl) -
pi perazin-1-yl]-phenyl}-ethanone, 200 ng (2.0 mmol)
1-n§thy| pi perazine in 4 mM THE was heated to 80 C for
| i, Mater was added to the reaction mixture, the
or pi tate isolated, dried and purified by
f1 agh; chromat ography on silica gel w th heptane/ AcOEt
as 15 eluent. The title conpound was obtained as a
l'i ghtl yell ow powder, M5 (me): 471.2 (M+, 100% .
According to the procedure described for the synthesis

of xR ¥k S olddwhilfrhtiRtisedint drdiig tu dise hraveluedescribed for the

synt hesi sed from qe o ) s
1pthests efcr Methapasfonylr drgraoliding e Fdepanis g fromgy Chloro->
P('g aﬁé-iztkuﬂfoﬂ;lq-b&mmc}d stchanehelinngthdotitiiasd and % yield. MS
c rise Exanples 174 to 176 in Table 1. Exanple AR
Koy/2): Pl b MHA- 198y | - pheny! ) - pi per azi ne- | - car boxyl i c
acid tert-butyl ester o~ FCNI-O JN 25 Title
conpound was prepared accoEginietsd t he procedure
described in exanple G from N Boc-piperazine and
4- br ono- 3- f | uor ot ol yene %yi.eld, yellowoil, M
cgaod beerbiitth 007 v
2005/ 023260 PCT/ EP2004/ 009665 -63

@
o N
o]
0=8=0

1
HNL

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-
methylsulfamoyl-benzoic acid and morpholine and obtained in 40 % yield. MS (m/e):

299.2 (MH, 100%).

Example AM

20  5-Ethylsulfamoyl-2-morpholin-4-yl-benzoic acid



Exanpl e AS 1-(2-Fl uoro-44-~-nethyl-phenyl)-pi per
FN N Title conpound was prepared accordi ng t?la CE%007

procedure described in exanple D) step 2, 5 (99%

W PH0233681 [ ow oi |, MBS (me): 195.3 ( M+rH+, 1009BCT/EP2004/009665

10

15

Exanpl e 177 -60-

[4-(2-Fl uoro-4-nethyl - phenyl ) - piperazin-1-yl]-(2-norph
ol i n-#-yl -5-nitro-phenyl)- nethanone Title conpound
was @ pared according to procedure described in

exgnpl e 46 from1l- 10

(2- r o- 4- met hyl - phenyl ) - pi per azi ne and

2- o olin-4-yl1-5-nitro-benzoyl chloride (70%yield,
yel Foweoi |, MB (me): 429.2 (MH+, 100@@ Exanpl e AT

( 5- AMiw0- 2- nor phol i n- 4-yl - phenyl ) -
[4-(4-trifluoronethyl-phenyl)-piperazin-1-yl]-

”Q'h@ aReBEmpoddd MhsstdthedNeackorfink ththelprodQiute GRIHH I the

( Qsm%qéﬁmﬁ Prethaggsubionsi-Lryrishidin iyl pantoic 144 fpmdrGherory-
?Eﬁﬁfi}:)lo 1@69%1@@61&‘ zhd Hdrgﬁﬁﬁﬂéaéﬁg%tilﬂé&BQQ% :yi@l?l MS (m/e):
des bed 1 n exanple 0 ng,
nmethandiH (0% was added Pd/C 10 % (6. 9 ng) . The
m xture was stirred under an atnospheric pressure of
hydr ogen at roon1tenperatumgg&gk}hghour. Cat al yst was
filtered 20 and the filtrate s concentrated in
vacuo. The residue was chronatographed over silicage
( BtlspnrepyistpmarE? morphalietal®enpniaa8d i n 20 minutes))
to provide the title conpound (111 ng, 79%yield) as
a yelJoqw solid, M5 (me): 435.2 (MrH+, 100% . 9 March
2007[:;@ 2005/ 023260 PCT/ EP2004/ 009665 -64 Exanpl e
178 - Mor phol i n-4-yl -5-tetrazol -1 -yl - phenyl) -

[4 i fluoronethyl - phenyl) - pi perazin-|- |
yl'] - anone A suspension of
(5- AmTino- 2- nor phol i n-4-yl -phenyl )-[4-(4-trifl uoronethy

| - ph&€T¥yFP) - s pi perazin-1-yl]-nethanone (50 ng, 0.115
mol ) "p~Acetic acid (1 m) was heated to 75C under
nitrogen and then triethylorthoformate (36.76 ul, 0.34
nmol ) was sl owy

* The title compound was synthesised according to the procedure described for the

synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-
isopropylsulfamoyl-benzoic acid and morpholine and obtained in 38 % yield. MS (m/e):
327.2 (MH’", 100%;.

- Example AO

5-(Cyclopropylmethyl-sulfamoyl)-2-morpholin-4-yl-benzoic acid
0.
.

0=5=0

o

The title compound was synthesised according to the procedure described for the

synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-



added. After 1 hour, sodium azide (22.4 ng, 0.34 mmo]
was added portionwise and the reaction m xture 244arch2007
stirred at 75C for 1h30. The reaction m xture was

wooaisetkk@ room tenperature, diluted wth wapet/rapm@i/ 000663

10

basified with 1N NaCH sol ution. The aqueous phase to
was extracted with ethyl acet at®.- The or gani ¢ phases

re conbj ned, dr.ied er Na2so4,, filtered d. ,. . )
AP AR drltrasd et il HimaEROERT AR BRI % ried
oOMSSind/k g a3 @el N Hooent : Hept ane/ Et hyl acetate 0% to 60%
(10 mnutes) to provide the title conpound (29 ny,
5299 as yellow solid, M5 (mje):. 488.2 (MH+, 100%
Exanpl e AU 15 XagﬂPleﬁé
3-[4-(4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]
- 4\ EHpRER DBt libeezengiubl) dRanidei® C F rN NJ O
O:S:JSO]tIP 0] HN,?F:?h(IgyitTiotl e corrpouzlgl was prepared according
to the procedure described for exanmple K/ step2 from
1- (8-Fl uor o- 4- pi per azi n- 1-yl - phenyl ) - et hanone and
2- oro-5 20 net hyl sul fanoyl - benzoi ¢ acid (CAS:
689 09-7; BE 620741) (69% Ilight yellow foam M5
(mMgd; 452.1 (MH 100% Exanple 179
3-[4~(4- Acetyl - 2-fl uor o- phenyl ) - pi perazi ne-1-carbonyl ]
- t hyl - 4- nor phol i n- 4-yl - benzenesul fonam de 25 The
title conpound was prepared according to the procedure
dEketiildetnfamndaxanyithesised frconding to the procedure described for the

ohadaieohS ok bt P e Rt Roeols s o 207
2 oﬁﬁﬁﬁﬁﬂs&ﬁ]ﬁ&l&%@ﬁﬂﬁf ﬂﬂ?&ﬁgﬁo;%@éigr iagcé nbl\ghi(e% 612 )&él.sr?/qj;éeld. MS
S/ PR LU Bcarpl e AV 3 | |

[ 4- (4- Acetyl - 2-fl uor o- phenyl ) - pi perazi ne-1-carbonyl]-4
-chl oro-N, N-di met hyl - 5 be&zenpkWll(Gonamide o ci F N
NJ

5-(Morpholine-4-sulfonyl)-2-morpholin-4-yl-benzoic acid

0

15

20

.0

0:’3:0

()
The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-

(morpholine-1-sulfonyl)-benzoic acid and morpholine and obtained in 22 % yield. MS
(m/e): 355.2 (MH’, 100%).

Example 123

' 4-Fluoro-2-[4-(5-methanesulfonyl-2-pyrrolidin-1-yl-benzoyl)-piperazin-1-yl]-

benzonitrile -

A mixture of 13.6 mg (0.05 mmol) 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid,
15.7 mg (0.06 mmol) 2-Fluoro-4-piperazin-1-yl-benzonitrile (Org. Proc. Res. Dev. 1999,
' 460), 17.9 mg (0.06 mmol) TBTU and 43 ul (0.25 mmol) DIPEA in 1 ml DMF was stirred



0=3=0 O N The title conpound was prepared accordi ng
to the procedure described for exanple K/ steprf“’S}i‘nzom
1- ( 3- Fl uor o- 4- pi perazi n- 1-yl - phenyl ) - et hanone and

wB-20bH/81me 5- di net hyl sul fam)yl benzoi ¢ aci d ( GEI/EP2004/009665

(me): 468.1 (M+H+ 1009 Exanpl

37088-27-0; BE 620741) (64% %ht yell ow foam to M5
180
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scrl g 3 totﬁn
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ﬁﬂ@kd:@gscﬁnﬁ NeSiomre): lag?.2 (Meﬁzemwspl f onanmi de and
nor pholine (60% |ight yellow solid, M5 (me): 519.2
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3] BPTEA - KE‘ %3-1 SH B Eﬁw]enyl ) - pi per azi ne-1 - carbonyl ]
-4-norpholin- 4-yl-benzonitrile (exanple 196, 469 ny,

1.07 mol ) in ethanol (6 nExampld IKAOH 2N (6 9 March

2007 WD 2005/ 023260 PCT/ EP2004/ 009665 -66 m ) was
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aghahddeed W th 2N HCL. The resulting solid was
filtered, washed vvith water and dried to provi de the

tEIQté]l“Jr%F mi_[é:%lrj 4 1(58 0%9 960/?) 1§{%-€1§]ofo~4- &ngzeﬂuorol éj n1tro~benzoyl)-
[ fipedzificeil f}@n§1mﬂfa@ow Jeqy ink{(Pi Drﬁaflalz) Imaeﬂhylpqmmmel ih44nl THF

nDrpholln ifle conpoun
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whitte, gebiyd, M5 (mie): 455.2 (MrH, 1009

' .A.ccording to the procedure described for the synthesis of Example 174 further

derivatives have been synthesised from 1-{3-fluoro-4-[4-(2-fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-ethanone and amines and comprise Examples 174 to 176 in

Table 1.
" Example AR

4-(2-Fluoro-4-methyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

Title compound was prepared according to the procedure described in example G from
N-Boc-piperazine and 4-bromo-3-fluorotoluene (40% yield, yellow oil, MS (m/e): 295.2
(M+H-+, 100%).



10 Exanpl e 182
3-[ 4- (4- Acetyl - 2-f | uor o- phenyl ) - pi per azi ne- | - caPddargh 007
- N- net hyl - 4- nor phol i n-4-yl - benzam de The title

w6 ohRAYRd, Wwas prepared according to the pr 009@%&%}*2004/009663

descri bed for exanple K/ step2 from
3-[4-(4-Acetyl -2-fl uoro-phenyl )~ 6é| perazi ne-| - carbonyl ]
-4-nor pholin-4- 15 yI benzoic acjd and net hyl am ne

 (43% white solid, M5 (nfe)f=#BBlesAy MkH, 10099 Exanpl e
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3-1-&-fio e eyt ) - pi perazi ne-1-carbonyl |
- N, ﬁ di rreﬁ?%;l gi%n%%ﬁ%%ﬁﬂ} yl -benzam de The title

conmpound was prepared according to the procedure

descrined exanpl e 20 K/ step2 from

3-[4- | - 2-f1 uoro-phenyl) - pi perazi ne-I - car bonyl ]
-4- pr pi oI -4- yl-benzoic acid and di met hyl am ne
(44% _xellow solid, M5 (me): 483.2 (M+H, 100%

Exanpl e 184

[4-(2-Chloro-4-trifluoronethyl -phenyl)-pi perazin-1-yl]

- (Gtlerormpaindwas-prepaseddccominglogyteiurmetehaibted én 2GmpheD/ step 2,
ti ' to the procedure
ad2aBTTRDY oS PLRIEISE GRPR" 0%

1-(2-Chloro-4-tri fI uor onet hyl - phenyl ) - pi perazi ne and

2- Mor phol i n-4-yl -5-nitro- bEsmplé 1€hl oride (74%

yell ow solid, M5 (me): 499.2 (MFH 100%9 9 March 2007

70,0952 R0 I SEALOLODRERS. 0 4 BRI B

agnethimte- butyl ester O FF o To a mxture of cesi um
carbonate (1.88 g, 5.7 mml), palladiun(ll)acetate

1 atege g s R usding o prpeeucedeserbd f prapls fom 1

rrmz Hu@d- mmaﬂ)yl-phtrqd)t -piBertayine drg 2 peomphilie 4edSbuixytH sneoyl chloride

%‘?%%%41 é’%@‘fﬁy}%gmg% 42%2%0 R, 1000 ) ) was added

degazed toluene (10 mM). The mxture was heated to
100C for 4 hours. The m xt uEsmgs Adool to room
tenperature diluted with ethylacetate, filtered and

R sol v giwm O\Aq? I ‘If?y@%ln&ga S@L{%ﬂuﬁ: uen‘%ﬁﬁ%%eﬁﬁ -phftr e 1-y1)-

he;pstthmﬁjret hyl acet ate 0-10% over 20 m nutes to provide
the title compound (180 ng, 13% as a yellow solid, M
(mMe): 347.4 (MtH, 100% . Exanple AY

To a solution of (2-Morpholin-4-yl-5-nitro-phenyl)-{4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (preparation described in example 57, 150 mg, 0.323 mmol)
in methanol (3 ml) was added Pd/C 10 % (6. 9 mg) . The mixture was stirred under an
atmospheric pressure of hydrogen at room temperature for 1 hour. Catalyst was filtered
and the filtrate was concentrated in vacuo. The residue was chromatographed over
silicagel (Eluent: Heptane/Ethylacetate (0-1009% in 20 minutes)) to provide the title
compound (111 mg, 79% yield) as a yellow solid, MS (m/e): 435.2 (M+H", 100%).



1- (4-Tri fl uor omet hoxy- phenyl ) - pi perazine J ~
/ 15 F The title conpound was prepared accordi ﬁgMg@hmO?
the procedure described for exanple D step 2 from
wh dofsé 510! uor omet hoxy- phenyl ) - pi per azi ne- | - capbEry0I-L09665
acid tert-butyl ester (44% brown oil, M5 (nfe):
247.1(M+H, 100% 20 Exanpl e 18564~
(2- Mor phol i n-4-y1-5-nitro-phenyl) -
[ 4- (4-trifluoronmet hoxy- pherk#aupbt b azi n- 1- yI]
nmet hanone The title conpound was prepared according to
t he. f LAR- i in-1-
e R eiforo i pheay)-piperasin:
pfﬂi@mrrf—-4 71-5-nitro- benzoyl 25 chloride (74%%
yeI low solid, M5 (me): 481.2(MH, 100% 9 March 2007
BB 9665 }
BB ARETL B 8 o Ly -
5 ] Plrfﬁretzm-wuomewénmﬂ 50 tyeg Holdb rrnple mmeettcuatslldél @d)ﬂy@smted to
Wego @ﬁ&&ggﬁf’o@o@g G024 ﬂkﬂ%%&yf&&oﬁﬁ&%%% 96 UEBSL RGN T slowly

exa
Za@d@eﬂﬁm hhqzlrysadslm pEifle (33-omst h+ moeely wad added porivgwise and the

6&?%&1&3%%@# n?h 7562)9%18 %\/Pﬁ&l% %@ qﬁ]é(tﬁg%s c%éed to room

4te(1119dmumdétstadl thwatgr@dyhaylﬁ p@héﬂ N@Hseianboxl;hq agjueous phase
T
10 ??\{ag g:&% g%gﬁ{hgéﬂlﬁ %ct:e%te 'f)hé cﬁac Cgﬁ%& ngr? O%Rﬁl%d cﬂ'?ed ver NaQSO,;,

repare I'ng Toced
délerilbed efa@praeedanﬂrme&s( Thier esdue-vigrs ahnprhﬁéwg}aphré-tdm)sﬂlca crel

s rr} f o{]eﬂe%%f };ﬁﬁe&ké’%%&sﬁ@ﬁ %T{%ufé'% ¢ faroﬁr?cie fhe MR compound

(29 mg, 52%) as yellow solid, MS (m/e): 488.2 (M+H", 100%)

Example AU

15 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-chloro-N-methyl-

benzenesulfonamide

o o ¢l
FoN

| N\»LQ
\(Ej 0=8=0
HN_

&)

The ﬁﬂe compound was prepared according to the procedure described for example K/
step2 from 1-(3-Fluoro-4-piperazin-1-yl-phenyl)-ethanone and 2-Chloro-5-

20 methylsulfamoyl-benzoic acid {CAS: 68901-09-7; BE 620741) (69%, light yeliow foam,
MS {m/e): 452.1 (M-H, 100%}

Example 179

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-N-methyl-4-morpholin-4-yi-

benzenesulfonamide

25 Thetitle compound was prepared according to the procedure described for example 1

from 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-chloro-N-methyl-



1- (4- Met hanesul f onyl - phenyl ) - pi perazine JH N 15 ,0
The title conmpound was prepared according to thé’MarChzom
procedure described for exanple D step 2 from

wd2godidkshanesul f onyl - phenyl ) - pi per azi ne- | - capboxytoo£009665

10

15

20

acid tert-butyl ester (99% brown solid, M5 (me):
241. 2(1+H 100% Exanpl e 187 26° -

ne on ZI n ] -

PR g TBRO Y e RARGHE e 1T Gt St
200%)023260 PCT/ EP2004/ 009665 -69 The title conmpound
was prepared according to the procedure described for
exanple 46 from i

1- (4- Met hanesul f onyl - phenyﬁ))a-nlﬁli)éyazi ne and
2- Mor phol i n-4-yl -5-nitro-benzoyl chloride (76%
368!41 @J&ﬁ&@ﬁmﬂud‘zﬁgﬂﬁhﬂ)—pm@?&;ﬂe—( il 1P @961 Iz AXPI-Ginieh B-
§> -4-trifluoronethyl-phenyl)-pi perazine-I|-car

853%133 Crfid%ert-butyl ester OCNO FFNJ FF To a

m xture of sodiumtert-butoxide (0.68 g, 6.9 mmol),

pal I adi un(l13acetate (11 ng, 0.05 nmol),

Aphasphi no) bi phenyl (149 ng, 0.49 mmol ),

| -J1- lpiperazi ne carboxylate (1.1 g, 5.9 nmol)
hl Or o- 2-T | uorobenzotrifluoride (1 g, 4.94 10
s add®%~degazed tol uene (10 ni). The mixture
was heat ed to%C overnight. The mixture was cool to
roomtenperature diluted with ether, filtered and the
E’hﬁ &ﬁ% 8611;) 86?1 ex%gsggc; e %c? %cfcgra 'foal'_%g Eroce?t%e Eigssc‘:nggc? fo%ample K/
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e ueS SR ddp fon a0t dos: Gahh!BunOhad yeﬂ\’% foam,

MS@mFd)L%SQ—(M%MTﬂDO%Donet hyl - phenyl ) - pi per azi ne

Example 180

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-N,N-dimethyl-4-morpholin-4-

vl-benzenesulfonamide

The title compound was prepared according to the procedure described for example 1
from 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-chloro-N,N-dimethyl-
benzenesulfonamide and morpholine (60%, light yellow solid, MS (m/e): 519.2 (M+H,
100%)

Example AW
3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl}-4-morpholin-4-yl-benzoic acid

0

o N

L0

Y© o0
0

A suspension of 3-[4-(4-Acetyl-2-fluoro-phenyl}-piperazine-1-carbonyl]-4-morpholin-
4-yl-benzonitrile (example 196, 469 mg, 1.07 mmol) in ethanol (6 ml) and NaOH 2N (6
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(me): 249.2(MH, 100% Exanple_188
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yellow solid, M5 (me): 483.2 (MtH, 100% Exanple BD 5
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nyl }-ethanone O F r'N IN-O 0 The title

conmpound was prepared accordlng to the procedure
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The title compound was prepared according to the procedure described for example
K/step2 from 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonylj-4-morpholin-4-
yl-benzoic acid and methylamine (43%, white solid, MS {m/e): 469.3 (M+H, 100%)

Example 183

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-N,N-dimethyl-4-morpholin-4-

yl-benzamide

The title compound was prepared according to the procedure described for example
K/step2 from 3-{4-(4-Acetyl-2-fluoro-phenyl)-piperazine- 1-carbonyl]-4-morpholin-4-
yi-benzoic acid and dimethylamine (44%, yellow solid, MS {m/e): 483.2 (M+H, 100%)

Example 184

[4—(Z-Chloro-4—triﬂuor0methyl—phenyl)-piperazin—l-yl]-(2-morph6]in—4—y1—5—nitro—
phenylj-methanone

The title compound was prepared according to the procedure described for example 46
from 1-(2-Chloro-4-trifluoromethyl-phenyl)-piperazine and 2-Morpholin-4-yl-5-nitro-
benzoyl chloride (74%, yellow solid, MS (m/e): 499.2 (M+H, 100%)



The title conpound was prepared according to the
procedure described for exanple 46 from 9Pﬂmﬁh2007
2- Fl uoro-5-nitro-benzoyl chloride and

wo26020himer ophenyl ) - pi perazi ne (52% orange 20T8ekioa009665
M5 (me): 348.1 (M+H, 100% 9 N%rch 2007 WO
2005/ 023260 PCT/EP2004/009665 e Exanpl e 190
[4-(2-Fl uoro-phenyl) - plper % -] - (2- mor phol i n-4-yl
-5-nitro-phenyl) - nethanone PHE'E 9t e conpound was
prepared according to the procedure descri bed for
exapt@fidorofei@y-phenyl)-piperazine-1-carboxylic acid tert-butyl ester
(2-Fl uoro-5-nitro-phenyl)-[4-(2-fluoro-phenyl)-piperaz
i n-1-yl]-nethanone and 5 norpholine (87% vyellow
solid, M5 (me): \%,5.2 (MtH, 100% Exanpl e BF
(2- Fl uor o- 5- ni t r@=- phenyl ) - (4- phenyl - pi perazi n-1-yl)-ne
t hanone O F /¥.The title conpound was prepared
according to the ﬁ%ocedure descri bed for exanple 46
1o fro Nuof 0- 5- ni t ro- benzoyl chlori de and

%9% ;g;;rperazine (70% orange solid, M5 (me):

33¢ IO(MFH, 100% Exanple 191
(2- Nbrpholin 4-yl -5-nitro-phenyl)-(4-phenyl - piperazin-
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aa"@m mixtgreiod cashian garbenade (8% Sormmel), Pé}ad%@%ﬁ@taie ¢§-1 mg,
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2005/ 023260 PCT/ EP2000/ O%ggggle AY2 O CNJ

1-(4 Trifluoromethoxy-phenyl)-piperazine
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The title compound was prepared according to the procedure described for example D
step 2 from 4-(4-trifluoromethoxy-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

(44%, brown oil, MS (m/e): 247.1(M-~+H, 100%)

20 Example 185
(2—Morph6]jn—4-yl-S-nitro—phenyl)—[4-(4—triﬂuor0meﬂ10xy—phenyl)—piperazin—l-yl]-
methanone
The title compound was prepared according to the procedure described for example 46
from 1-(4-Trifluoromethoxy-phenyl)-piperazine and 2-Morpholin-4-yl-5-nitro-benzoyl

25 | chloride (74%%, yellow solid, M$ (m/e}): 481.2(M-+H, 100%)



F~N~N i NH OThetitle conmpound was prepare

“according to the procedure described for exanpl @M"FChZOW

from

wor-2bés/ 24260 2- Mor phol i n- 4-yl - 5-ni tro-benzoyl ) - pi PEIEZHR009665

-yl ]-3-fluoro-phenyl}- ethanone (72% yellow solid, M
(me): 427.2 (MtH, 100% 5 Exan% e 193 N-{3-

[4-(4-Acetyl -2-fl uoro-phen azi ne-1-carbonyl]-4

- mor phol i n- 4-yl - phenyl } - né%ﬁ%&%gﬁ%fonanide To a

sol ution of
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t F%%¥EH' ine (33 ul, 0.234 nmmol) in dioxane 10 (1.5

m ) was added a sol ution of nethanesul fonyl chloride

( The fHe cénpSumdrby prepardd @dcaf&ing . the ploredukb destribbdifo example 46
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seéﬂ Vérsorfdd (6eve nomnecMw (tahe) Wepoer (Marid, 1@bos)sol ved
CHEClZ The solution was dried over Na2S04,

f| Itered and t he sol vent r ed in vacuo. The
resi due was chronatographggiﬁggﬁgEZIica gel eluent: 15
Hept ane/ et hyl acetate 0% 100% (5 m nutes) to provide
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(me): 505.3 (M+H, 100% Exanple BH

5- Brono- 2- nor phol i n-4-yl -benzoic acid CO o 0 Br 20
The title codpfund was prepared according to the
procedure depcribed for exanple B stepl from

5- Br ono- 2- or obenzoi ¢ acid and norphol i ne except

.t hat -'\nﬂxture was 9 March 2007 WD 2005/023260

PCY/ EP2004/ 009665 -73 heated at 130 C for 48 hours

(77% white solid),1-H NVR (300 Mz, CDCL3) S= 8.45

(d), 7.74 (dxd, 7.33 (d) Exanple BI

5- Br onp- 2- nor phol i n-4-yl -benzoyl chlori )

The title compoux?d was prepar%d accordmoy to the procegure Sescrzbed for example AX
from 4-bromophenyl methyl sulfone and N-Boc-piperazine {31%, white solid, MS (m/e):

241.2(M-Boc, 100%)

Example BA

1-(4-Methanesulfonyl-phenyl)-piperazine

¢ NH |

N
Q‘ /©/
P

e}

The title compound was prepared according to the procedure described for example D
step 2 from 4-(4-Methanesulfonyl-phenyi)-piperazine-1-carboxylic acid tert-butyl ester
(99%, brown solid, MS (m/e): 241.2(M+H, 100%)

Example 187

[4-(4-Methanesulfonyl-phenyl)-piperazin-1-y1]-(2-morpholin-4-yl-5-nitro-phenyl)-

methanone



Br The title conmpound was prepared according tqg the
procedure described for exanple B step2 from 9 March2007
5- Br onp- 2- nor phol i n-4-71- benzoic acid (100% vyell ow

woizbgs/obBeg m e): 305.0 (MrH, 100% Exanple BJ PCG/EP2004/009665
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OO SEF S RRO T HRIT S B cio48e PRepHEs destrbtfor example 45
5ﬁ5ﬁ1@m@4-2vidthirrtbﬂfdnm ﬁheﬁy})biﬁpa@}yihe i DNIcl@halit4-yl-5-nitro-benzoyl

3- r.a et hanone
( biogics HRPB R B ARS  e) 475iB VT b1 0005 Exarl e
194 1- {4-
[ 4-(5-Acetyl - 2-nor phol i n- 4-Baardp@BBY| ) - pi perazin-1-yl]
-3 quoro phenyl} ethanone To a suspensi on of

oo P SRS B RS TG Y oS 5 b s

|n toluene (2 m) were added PdClZ(PPhS)Z (5 no,
0. 0065 mmol ) and tributyl (1-ethoxyvinyl)tin (125 ul,
0.36 nmol ). The& mxture was heated to 100C for 6

hours. The m xture was cooled in an ice bath and 9
Mar ch 2007@@&%05/ 023260 PCT/ EP2004/ 009665 -74 2N

HC F(0 was added. The m xture was stirred at

-rogm perat ure overnight. The m xture was filtered.

Thexorgani c | ayer was separated and 10% aqueous KF
solufion was added. The mi xture was stirred at room
tenperature for 3 hours and filtered. The organic

ngé’er em)ve o QE L g QV&E D 0. 5§ L dé §Eﬁgolv\ggﬂ£cﬁ§m§1‘? a&_%mé (11 mg

I N vacuo.

c 605 mho@rhp&leﬁbmﬂphodphm)@ghenyé[u@nng, 0.49 mmol}, tert-Butyl-1-

_h;@@@{gﬁ gctag% r(rgf r@&glgé n%-gchégt/é)zl ;g&;&ﬁ&iwﬁ) r{gsgl\ﬁalgsde (1g 4.94

( mhepl) waSddded depare tal@a8A 10 EXaFhe suiBKre 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 tesidue was chromatographed over silica gel: eluent:
Heptane/Ethylacetate 0-10% over 15 minutes to provide the title compound (1.05 g,
61%) as a white solid, MS (m/e): 349.2 (M+H, 100%).

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

N

F
The title compound was prepared according to the procedure described for example D
step 2 from 4-(3-Fluoro-4-triftuoromethyl-phenyl)-piperazine-1-carboxylic acid tert-
butyl ester (98%, brown solid, MS (m/e): 249.2(M+H, 100%)

Example 188

[4—(3—Fluoro—4~triﬂuoromethyl—phenyl)-piperazin—1-yl]-(2—m0rpholii1—4-yl—5—nitro~

- phenyl)-methanone



5- Met hyl sul f anyl - 2- nor phol i n-4-yl -benzoic acid O CNJ
OOH 10 iS A nixture of 9 March 2007
2- Chl oro-5- (net hyl t hi o) -benzoic acid (1g, 4.7 mol),

witonipdtebzate (620ul, 7.1 mmol), potassi um car DEIEEER004/009663
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(1.05 g, 7.6 mmol) and Copper (44 ng, 0.38 mmol) in
pentanol (6 m) was stirred for'1h at room

t T ] t
S?ﬁ??@g&%ﬁoﬁk?as? %ﬁa%cfafh Orting tC tﬁ?p%l\cl\g%drég ggcﬂg%l fgr example 46
Thromy bﬁﬁh@roﬁsﬁnﬂak@maﬂpﬂi;&enﬂ)-\p@teemmdéeM@mhoéd -4-gl-5-nitro-

A R E S ot e M

over Na2SH4, filtered and the sol vent was reaned in

vacuo. The crude oil was cHixempteddfdaphed over
silicagel: eluent: heptane/ethylacetate 0-20% over 15

SO ERR SRS SR iy EEE AR 20

Exanpl e 195

1-{ 3- Fl uor o- 4- f4- ((5- et hyl sul f anyl - 2- nor phol i n- 4-yl - be
nzoyl ) - pi perazt | 1- phenyl}-ethanone The title
conpound W ed according to the procedure
descrg exaypl e K step 2 from

5- sul f anyl -2z nor phol i n-4-yl -benzoic acid and
1- (jB- FTuoro-4 253p|%era2|n 1-yl - phenyl) - et hanone (8%

whi®e solid), MS (me): 458.2 (M-, 100% Exanple 196

9 March 2007 WD 2005/ 023260 PCT/ EP2004/ 009665 - 75
3Tﬁéaﬁéco?ﬁ§6dﬂd V%rsfpk Fe-RESAM Ko %@ﬁo@ﬁu@@déscﬁwdtr@ms&alnpre K

- 4-nor phol i n-4-yl - enzonltrll The title _compound wa
pHEpAFOmR 4criBsatingraesiorhsaopt %&%@F@TQ}%@@@%GOIF 6‘?1d (16%, yellow

BOIN (M+H, 100%
3&?%P(4(Aggiyl 2-f1 uor o- B%enyl) pi per azi ne-1-carbonyl |

-4-brono- benzonitrile (exanple L) and nor phol i ne
(71% white solid), M (m E¥4mBi8d83 (\MeH, 1009 5
Exanpl e 197 1-{3-Fl uoro-4-

- Lpit L -
e prpagaa A gnslydots gl st el akaona

prepared according to the procedure descrrged f%
ber@qleécolnpqt.}r@mas prepared according to the procedure described for example 1

Féé] ]][ @rﬁiugr@sﬁu@@lb@ﬁzbg%l aayh-0 %%;)nr %@ﬁi@@nﬂ

| 'uor o- phenyl i@d anone exang
n@pmhﬂlmﬂéﬁ(‘m@@owhde /ey 4388 (Mte100%90. 2 (
100%
Example BE

(2-Fluoro-5-nitro-phenyl)-[4-(2-fluoro-phenyl)-piperazin-1-yl]-methanone

O F
N
Sae
oo

The title compound was prepared according to the procedure described for example 46
from 2-Fluoro-5-nitro-benzoyl chloride and 1-(2-fluoropheny!)-piperazine (52%, orange
solid, MS (m/e): 348.1 (M+H, 100%)



Exan'pl e BL
3-[4-(4-Acetyl -2-fl uoro-phenyl) - pi pera2| ne- | - caPBdargh g007
-4-chl or o- benzenesul fonamde 0 C Fr~"Ni ~ 0=s=0 NH

waz@shss2dhe titl e conpound was prepared accor #CngPrLo04/009663
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t he procedure described for ex2 fple K/ step2 from

1- (3- Fl uor o- 4- pi perazin-1 -yl enyl) et hanone and

2- Chl or o- 5-sul fanoyl - benz (CAS: 97-04-1;

Basu; D.-G; J.Indian Chem" 1939; 100, 106)

(429@ whi t e SO|Id) WS (nie) 438 1 (MH 100%

Exdd@ileortgtheny))-piperazin-1-yl]- (2—morphohn—4—y1— ~nitro-phenyl)-methanone

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

'ﬂueﬁe%gi\%ﬂné 74 reggr@g ggc;%?%h% 96191@13‘? cgggxsoc%eg%-gagg for example 1

cfe&nr(ﬂ-ﬁbd:r@érmmmhﬂ)-ﬁ (ﬁ{fblmo-phenyl) piperazin-1-yl]-methanone and
Y r y | - car bonyl ]

e A R S S R

yellow solid), M5 (me): 489.4 (MH 25 100% 9 March

2007 WD 2005/ 023260 PCT/ EBzoodle®Ho665 76 Exanple 199

1-{3-Fl uoro-4-[4-(5-i mdazol -

I - 2- D I |']-phenyl}
SRR R Pk PR A hurlont
1-{4-[4-(5-Brono- 2- nor phol i n-4-yl -benzoyl) 5
piperazin-l-yﬂﬂ 3-fl uoro-phenyl } - et hanone (exanple BJ,

0. 05 mal ), imdazole (8.4 ng, 0.12 mol),
ceS|u ca bo

¢ (70 ng, 0.21 mmol), CQul (4 ng, 0.02
O-phienanthroline (7.3 ng, 0.04 nmol) and
ane (O 2 ). The mixture was heated under argon
at 120C for 92 Rours. The reaction nixture was cool ed
to room tenperature and quenched wth water/ethyl
arked tﬂie&om‘ﬂmenaqmepmaﬂedytecror@mg teettterpaoteddreldestritied dongixgmple 46

ot eSS niq bunel ltidehE 1o H Y e TR0 oo Ml solid, M

V@@@p336h@k@&ﬂde@m)l was chronatographed over
silicagel: eluent:. CH2O 2/ nethanol: 0-5%to provide

the title conmpound as a brpwn so (20 mg, 40%, M
(me): 478.4 (MH, 100% 1%“:‘—_‘}?2&%% 200

. .(2—Morpholin—4—y1—5-nitro—phenyl)—(éphenyl—piperaziml—Yl)—methanone

The title compound was prepared according to the procedure described for example 1
from (2-Fluoro-5-nitro-phenyl)-(4-phenyl-piperazin-1-yt)-methanone and morpholine -
(87%, yellow solid, MS (m/e): 397.3 (M+H, 100%)

Example 192
[4-(4-Chloro-phenyl)-piperazin-1-yl}-(2-morpholin-4-yl-5-nitro-phenyl)-methanone

The title compound was prepared according to the procedure described for example 46
from 2-morpholin-4-yl-5-nitro-benzoyl chioride and 4-chioro-phenyl-piperazine
(orange solid), MS (m/e): 449.2 (M~+H, 1009%).

Example BG

1~{4—[4—(S-Am_ino~2—m0rphoh'n—4—Y1~benzoyl)—piperazin—l-yl]-3-ﬂuo;o—phenyl}-

ethanone



[4-(2,4-D fl uoro-phenyl)-piperazin-1-yl]-(2-norpholin-
4-y| -5-ni tro-phenyl)- nmethanone The title conpodidarigkg007
prepared according to the procedure described for

Wexaple2#6 from 2- Mor phol i n-4-yl - 5-ni t r 0- benPOYkP2004/009665

1-(2-Chl oro-4-fluoro-phenyl)-pi perazine. N N F_L

chloride and 1-(2, 4-difl uorophenyl)-pi perazine 20
(87% vyellow solid, M5 (me): 433.4 (MrH, 100%

Exanpl e BM
4- (2- Chl or o-

| uor o- phenyl ) - pi perazi ne-1-carboxylic

acid tert-bmt ester NF The title conmpound was
prepas e ing to the procedure described for

exa NAX from 1-brono- 2-chl oro- 4-fl uorobenzene
ar oc- pi pa#,azi ne (10% off white solid, M (me):

31%. 1(MtH, 100% 9 March 2007 WD 2005/ 023260
PCT/ EP2004/ 009665 77 Exanpl e BN

~ The
t The dtleerppeirnl VRtrpraspsbaceer dingctortas Repcedire Hescppertioa graanple AT
d
4 ro-4- uor.o-f enyl@%-fl erazine-|-carboxyli
ananer {728wtypllovesalidy MS((9¥ ) 4 Z-gfﬁfl%ﬂp%%)oi |, NB
(me): 215.2(MtH, 1009 Exanple 201
[ 4- (2-Chl oro-4-fl uoro- phengdmpiep@sazi n-1 -yl ]-(2-norph
olin-4-yl-5-nitro-phenyl)- nmethanone to The title
conpound was prepared according to the ocedure .
dﬂggr[i4b(édA¢%Y1P%ﬂ‘gﬁ¥BfIélmﬁ)‘Piﬂeé%ﬁgﬂe'1‘Carb0115eﬁ*4-m0fPh0hﬂ-4'Y1“Ph€nY1}-

2- fn-4-y|l -5-nitro-benzoyl chloride and
1131%@{61%%031?%}%% uor o- phenyl ) - piperazine (70% vyellow

solid, M5 (mle): 449.2 (MH, 100% Exanple BO .

(Bo isdlution Bf frelt i Eunine iy mosphobi-4-yirberzayh miprargr-dpik3-fluoro-

N r .- = -f - o - I e’ 1 - - - o -
?th_f ?{ 24 (2 Mﬁﬁﬁ&[ﬁi & Ylph 5-mAtrd b%ﬁz@ylf gﬁﬁ}amn 1-y1] )f(luor_o Cphenyl}
a

_ Pﬁ%érﬁg@{{}ﬁﬁdﬂ%i (BEERZ0. T Aim¥d1) andlPictBANARONS 4l 0:284 AmoctNn dioxane
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(1.5 ml) was added a solution of methanesulfonyl chioride (15 mg, 0.13 mmol) in
dioxane (0.5 ml). The mixture was stirred at room temperature for 3 hours. The reaction
mixture was stirred in water. The yellow solid was filtered, washed with water and
dissolved in CH,Cl. The solution was dried over Na,SQy, filtered and the solvent was
removed in vacuo. The residue was chromatographed over silica gel eluent:
Heptane/ethyl acetate 0%-100% (5 minutes) to provide the title compound (35 mg,
59%) as a yellow solid MS (m/e): 505.3 (M+H, 100%)

Example BH

5-Bromo-2-morpholin-4-yl-benzoic acid |
e
O N

O

Br

The title compound was prepared according to the procedure described for example B

step1 from 5-Bromo-2-fluorobenzoic acid and morpholine except that the mixture was



/ Ol O To a solution of
2- Chl or o- 5- et hanesul f onyl - benzoi ¢ aci d (102ny, 9dMargh 2007
nmmol) in dinmethyl formam de (20 m ) were successively

wadaem:3BIU (153nmy, 0.48 nmmol), N PCT/EP2004/009665

10

I5
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et hyl di i sopropylamne (0.28 m,__2.17 mmol ) and
1-(4-trifluronmethyl phenyl) pi pe‘r732‘i ne 20 (ABCR
FO7741NB, [30459-17-7], 100 ng, 0.43 m’mlé. The
r ezt a6 A3 WS for 8 ogtsi (7 7% dwhite soligdd ir Loy GEoMES GPlad= 845
hour entrated in vacuo and purified by
c@jﬁ# G%ﬁ&d%pcggr aphy (Si @, 50- , '
hept ane/ et hyl acetate = 0 to 100%, to give the title
conpound as a col orl ess guhsexp®E ¥y, 0.38 mml). M

me): 464.3 (MtrNHa+, 100% 9 March 2007 WO

(
2005/ 023260 4o~ 78 Exanpl e 202
AR ORA GRS B WA BRI IR yT-phenyl ) -

[4-(4-trifluoronethyl-phenyl)-piperazin-

1-yl]-: hanone To a sol ution of

(2- Ch| or p- 5- net hanesul fonyl - phenyl )-[4-(4-trifl uoronet
hyl eph@nyl )- 5 pi perazi n-1-yl]-nethanone (0.28

13Q nmg) was added norpholine (0.5 M). The
r'é‘act m xture was then stirred at 100C for 48 hours
bef or e~bei ng concentrated in vacuo. The resi due was

t hen pyrified by col um chromatography (SiO2, 20 g,

Hept ane/ Et OAc 0-100% to give the title conpound as a

! . 0 :
%Ibé/gﬂg %%@&#é?@ r{)ggépa?e% ac/gdrdll\x/% to ghng per)oi:ed%?g de%crgbl\e/:lal?gf example B

r ?:G%z?‘fréé%tshwo-rﬁ@-@ﬁnéfpheliﬂmoﬂmmyid@ (094, yelloiwpal, &4 (mele): 305.0
| -carboxylic acid téert-butyl ester N*~ N F To a

sOViuth 690%F  3- Met hyl - pi per azi ne- | - carboxylic acid
tert-butyl ester (1.0 g, 5.3 mmol) and of
1-Bronmo-4-trifluoronethyl - benzeheB) 1.0 g, 4.4 nmol) in
toluene (10 M) were 15 added sodiumtert butyl ate

: , 6.2 mol 2-(dj | oh h [ i_ph I
E gﬂ{g- [2-& ?-%gqnﬁrgop%o?p}mﬁé%—%ylgen%o;%}aﬁp%ra%sﬁﬁ ijﬁgg—ﬁhgroe rﬁ/enyl}-
tgﬁlg_ﬁgliléoenzyl i deneacet one) di pal | adi um chl or of orm
complex (23 ng, 22 mmol). The reaction m xture was

then stirred for 16 hours at 80 C. After allowing to
cool to roog??errperature the reaction m xture was
N

concentr at n vacuo and purified by colum
chr omat % (Si 02, 70g, heptane/ethyl acetate

0- 309t i the title 20 conpound as alight brown

sohib~(0.47 &, 31 %. M5 (nfe): 345 .2 (MtH, 1009 .

Exanpl e BQ 2-1o0do-S- Met hanesul f onyl - benzoic acid

 The title compound was prepared according to the procedure described for example 46
from 5-Bromo-2-morpholin-4-yl-benzoyl chloride and 1-(3-Fluoro-4-piperazin-1-yl-
phenyl)-ethanone (94%, yellow foam, MS (m/e): 490.3 (M+, 100%)

Example 194

1-{4-{4-(5-Acetyl-2-morpholin-4-yl-benzoyl)-piperazin-1-yl] -3-fluoro-phenyl}-

ethanone

To a suspension of 1-{4- [4—(S-Bromo-Z—morpholin—él-yl-benzoyl)-Piperazin-l—Yl] -3-
fluoro-phenyl}-ethanone (160 mg, 0.33 mmol) in toluene (2 ml) were added
PACl,(PPhs); (5 mg, 0.0065 mmol) and tributyl(1-ethoxyvinyl)tin (125 ul, 0.36 mmol).

* The mixture was heated to 100°C for 6 hours. The mixture was cooled in an ice bath and



Ol p O=SCO 9 March 2007 WD 2005/023260

PCT/ EP2004/ 009665 -79 (aa) 9 March 2007
2- Ami no- 5- net hanesul fonyl -benzoic acid 0 NHz 0 -1_ A
woizexmeszéof 4. 26 nmol PCT/EP2004/0096653
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2-chl or o- 5- met hanesul f onyl - benzgi ¢ acid (see exanple
K, steps), 0.39 mmol Copper p er and 10 nl amoni um
h

i 25% was, ;h ed a 5 125- Cwith stirrin .

PO (8 A i et e B b et e S Gt erpRrrafefe Bftenigne
?I\llﬁ’e ittt red flidied. Hel drgargaﬁyﬁvaﬁd@eébamﬁtdlaxfﬁblO’i’ﬁgqheouﬂ'ﬁé solution

iltrat s concentrat in vacuo. T si due S
AR R IN et LAa0m s Sspet InE & BT g iered. The
V\&%F‘ﬁdid Ia\l?iext Was dldﬁﬂ @Weramﬂsgﬁ,i fgrddrMd tﬁ@@jl-vzi;’i ﬁ@ﬂfe}l_lrdv@i ion xgacuo. The
yi e the title co und. : , !
tgué%;u@méa%w?%%ﬁw Slf\(%sfﬁ%fT %éﬂ%ﬁreeta&&&%ﬂw@é@é% (10
TRt SY SPERSIR BhOfitlScth pORId (15 mg, 10%) as a white solid MS (m/e): 454.2
2- anmi_no- 5- net hanesul fonyl - benzoic acid in a m xture of
1M +H 1% X uric acid and 1.7 M water was added
dropwi se a solution of 3.92 mmol sodiumnitrite in

1.7 m water at such rate Erabple®& tenperature did not
exceed 3C. The 15 mixture was stirred at 0OC for 1

“hour. A solution aof 3. | KI jn 1.7 mM water was
atyksghdsy u]§?e“%§’FP %)-ﬁg-gnga “Luspensi on was al | oned

to warmto rt and stirred for 30 mnutes. Excess

i oghne was destroyed by addition of a few drops of a
sd®di gm hydrogenosul fite solution. The solid was
figergd, washed with water and dried (HY, 50C 1
hour) o yield the title conpound. M5 (nfe): 325.0

) 20 Exanple BR

2-1 odo- 5- nmet hanesul f onyl - phenyl ) -[ 3- net hyl -4- (4-t
rifluoronethyl -phenyl)- piperazin-1-yl]-nethanone 9
MarEh 2007 WD 2005/ 023260 PCT/ EP2004/ 009665 - 80

A mixture of 2-Chloro-5-(methylthio)-benzoic acid (1g, 4.7 mmol), morpheline (620ul,
7.1 mmol), potassium carbonate (1.05 g, 7.6 mmol) and Copper (24 mg, 0.38 mmol) in
pentanol (6 ml) was stirred for 1h at room temperature. The mixture was heated to
100°C and sﬁrred for 40 minutes. The solvent was evaporated. The residue was taken up -
in water and acidified to pH 2. The aqueous layer was extracted twice with ethylacetate.
The organic layers were combined, dried over NasSO,, filtered and the solvent was
removed in vacuo. The crude oil was chromatographed over silicagel: eluent:
heptane/ethylacetate 0-20% over 15 minutes to provide the title compound as a brown
solid (120 mg, 10%), MS (m/e): 252.1 (M-H, 100%)

Example 195

1-{3-Fluoro-4-{4-(5-methylsulfanyl-2-morpholin-4-yl-benzoyl)-piperazin-1-yl]-
phenyl}-ethanone

‘The title compound was prepared according to the procedure described for example K
step 2 from 5-Methylsulfanyl-2-morpholin-4-yl-benzoic acid and 1-(3-Fluoro-4-
piperazin-1-yl-phenyl)-ethanone (8%, white solid), MS (m/e): 458.2 (M+, 100%)

Example 196



oi F TO0=i=0 To a solution of
rac-3-N®thyI-4-(4-trifIuoronethyl-phenyl)-piperﬁiﬂﬁ@h?007
-carboxylic acid tert-butyl ester (95 ng, 0.27 mol)

woBodioehkor onet hane (2 m) was added trifl uor eaT@EPRIm4/009663
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acid (1 m) and the reaction mxture was stirred at
roomtenperature for 30 mn. Aft%er 5 such time the

reaction m xture was concentyated d th

r ddtdtré ol 2 dluoseimbenyl) -Pwe@?w&tlhsﬂr%mﬁﬁ% @%1 ?bﬁf&mﬁﬂe
the solution were added 2-1odo-5-net hanesul f onyl -

b?H@Qﬂ§cc§ﬁ Sk Bikad e Qe@&cmgto the procedure described for example 1

Id||so ro Iam ne and _ TBTU
(égm% (AR ﬂuoweh?féfﬁcﬁlpﬁﬁﬁm %fwléow@s‘i- -benzonitrile
al éx%ﬁﬁ; 1) Qndichér gﬁbhﬁé)?ﬁm/o, HRRDQILAY,WIS (fP8): £&70WISH, ird@%
reactfon m xtur hen concentrated in vacua and
the 10 residue was purifi eg y coI urm chr omat ogr aphy
(Si 02, 20g, Heptane/Et CAc fo give the title
conpound as a light brown solid (135 ng, 90 % . M5
( W{?—Eluo@éfér fla- (Milehan esuESAYIH-Ri1028hdlin-4-y1-benzoyl)- 1perazm- 1-vlj-
rac- (5- Met hanesul f onyl - 2-nor phol i n- 4-yl - phenyl') - [ 3- net
hphenglicethangde yor onet hyl - phenyl )-pip erazin- [-yl]

- met hanone 15

(2pd Q@@c&w@ﬁm lels RV cplaaiptb khd Sroveddiy Hesérﬂ(»é& fof édabnple 1

uor onet h er azj net hanone
ofrom ln{ﬁzfs ( cp;@u‘mf aﬁ@salf%sfl%ﬁam)epmraémn% S %ﬁ%ﬂ%ﬂ Fhenyl}-
r @@Qﬁdrférteﬁ:& W8 aﬁﬁ%no?fa]hdlin%‘@ﬁ%) rwigde dbLds, M@Qﬁfepe@o REM+H,

bei ng concentrated in vacuo. resi due was t he
pi®d%) ed by col utm chr omat ography (Si O, 20g,

Hept ane/ Et OAc 0- 100% to give the title conmpound as a
light brown solid (43.5 ng]hﬁﬂqﬁ@ELNB (me): 20 512.3
(M+H+) . Exanpl e BS

rac- 4- (2-1odo-5- net hanesul f onyl - zoyl)
r ddnéAcerhRdboypipbent)- alptf@?tne-lbw %L éﬁloao %Rﬁ/zen&uﬁenmde
>rot N~J 9 March 2007 WO 2005/ 023260 PCT/ EP2004/ 009665
-81 To a sol uti ogy of
rac- 3- I\/Et | - fii pdr azi ne-I-carboxylic acid tert-butyl
, nmol ) in dinethylformam de (3 m)
-lo - net hanesul fonyl - benzoic acid (540
nmol ) o= §—@t hyl di i sopropylamne (1.8 m, 10.5
mol ), and TBTU nE630 ng, 1.92 mmol ). The reaction
m xfure was then af lowed to stir at roomtenperature

The title compound was prepared according to the procedure described for example K/
step2 from 1-(3-Fluoro-4-piperazin-1-yl-phenyl)-ethanone and 2-Chloro-5-sulfamoyl-
benzoic acid (CAS: 97-04-1; Basu; D.-G.; J.Indian Chem.Soc.; 16; 1939; 100, 106) (42%,
white solid), MS (m/e): 438.1 (M-H, 100%)

Example 198

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl] -4-morpholin-4-yl-

benzenesulfonamide

The title compound was prépared according to the procedure described for exarmple 1
from 3-{4- (4-Acety‘1—2—ﬂuoro-phenyl)—piperaziné-l—carbonyl]-4—chloro—
benzenesulfonamide and morpholine (39%, yellow solid), MS (m/e): 489.4 (M-H,
100%) -



5 for 16 hours. The reaction m xture was then
concentrated in vacua and the residue was puri PiMarchg007
col utm chr omat ogr aphy (Si 02, 20g, Heptane/ Et OAc

WO 098p2400 give the title conmpound (400 ny, BET/ED200089665
(me): 526.2 (MNH4+). Exanpl e BT
rac-4-(5- Met hanesul fonyl - 2- nDrpHéI|n 4-yl - benzoyf)-3-m

et hyl - pi perazi ne-1 - car boxyl idtert-butyl
ester 0 ~N' NI ~ @le%“ﬂ%gl 185

rac- 4- (2-1odo- 5- met hanesul f onyl - benzoyl ) - 3- net hyl - pi pe
r dz{3ABubrea{Hd5yhidazdel-d-2- ﬁ[drphbﬂiﬁ%lylﬁ%zbgl)(}ﬂ?&aﬂﬂnl-yl] -phenyl}-

O 38 nnDI) was poured into norpholine (5
r SAT°8R mixture was stirred for 15 hat 100C before

bei ng concentrated in vacuo. The residue was 15 then
puin iafrirechwiry add)édwimceﬁ:dm‘ehﬂm{ Q@!Morﬁ@lﬁmrﬁgﬂm-@y}b enzovl)-

di_chl the titl
5 GOt 0 Loar s hadd-sbane]skmae T8 Bsg O Al dmidezole
468 43ng, ONE tithol) Resiop] @ri2éhtd GO-mg, 0.21 mmol) Cul ( 4 mg, 0.02 mmol),

. g 1:}@% nanesul {P‘%Q?%ﬂm g:&r pholﬂ |an§ﬁfpmne ?O Zym?l) The mixture was heated
ph@ﬂ&ﬂ a)rer(m aelaa‘i@ for 12 Mbl]lrsﬂ?lﬁé‘@ﬁl@cﬁﬁl rﬁﬁt@e sk B dlantoqbom

rac- 4 anesul fq hoI|n yl - benzoyl) -

ety er @PJ;%EH qd%l %tﬁs/ % asgiets. T ?Q‘%?QtlﬁlllaYPéé’faé ﬁxtracted
10 ( 25Re W&h e&z Yheke At The drizasic ‘H‘}fleﬁﬁ@?@&&%ﬁﬁe& ArieAlokeRSSO,, filtered

addg bﬁluoroacetlc aci and the reaction

d
at wasitemaeddp v {T%f: V198 PH W ehrogrataggaphed over silicagel:

Ablu@ht: é:tygmztmémameo-rse@got profiddid ﬁﬁ@co\ﬁ@p%uae%sewva{ &fid (20 mg
e residue was di ssolved in toluene

i n_vacuo,
éO%S)MSW/GSh‘gSﬁo(MTHOW re added 1- Brono- 4-
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Example BM
4-(2-Chlore-4-fluoro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester
X
0

A
9

The title compound was prepared according to the procedure described for example AX
25 from 1-bromo-2-chloro-4-fluorobenzene and N-Boc-piperazine (10%, off white solid,
MS (m/e): 315.1(M+H, 100%)
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The title compound was prepared according to the procedure described for example 46
from 2-Morpholin-4-yl-5-nitro-benzoyl chloride and 1-(2-Chloro-4-fluoro-phenyl)-
piperazine (70%, yellow solid, MS (m/e): 449.2 (M+H, 100%)

Example BO

(2—Chloro-S—methanesu]fonyl-phenyl)-[4—(4—triﬂuoromethy1—pheny1)—piperazin-1~y‘1]-

methanone

To a solution of 2-Chloro-5-methanesulfonyl-benzoic acid (102mg, 0.43 mmol) in
dimethylformamide (20 ml) were successively added TBTU (153mg, 0.48 mmol), N-
ethyldiisopropylamine (0.28 ml, 2.17 mmol) and 1-(4-trifluromethylphenyl)piperazine
{ABCR F07741INB, [30459-17-7], 100 mg, 0.43 mmol}. The reaction was then stirred at
room temperature for two hours, then concentrated in vacue and purified by column
chromatography (SiO;, 50g, heptane/ethylacetate = 0 to 100%), to give the title
compound as a colorless gum (170 mg, 0.38 mmol). MS (m/e): 464.3 (M+NH,", 100%)
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To a solution of 3-Methyl-piperazine-1-carboxylic acid tert-butyl ester (1.0 g, 5.3 mmol)
and of 1—Broﬁ10—4—triﬂuoromethy‘l-benzene (1.0 g, 4.4 mmol) in toluene (10 ml) were
added sodium-tert butylate (0.6 g, 6.2 mmol), 2-(dicyclohexylphosphino)biphenyl (31
mg, 89 mmol), an& tris(dibenzylideneacetone)dipaﬂadium—dzloroform complex {23 mg,
22 mmol). The reaction mixture was then stirred for 16 hours at 80 °C. After allowing to
cool to room temperature the reaction mixture was concentrated i vacuo and purified
by column chromatography {S103, 70g, heptane/ethyl acetate 0-30%) to give the title
compound as a light brown solid (0.47 g, 31 %). MS (m/ ej: 345.2 (M+H+, 100%).

Example BQ

2-Todo-5-methanesulfonyl-benzoic acid

0 |

Q==5==0
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(B 2-Iodo-5-methanesulfonyl-benzoic acid

a |

O—=5=0

To a suspension of 3.0 mmol 2-amino-5-methanesulfonyl-benzoic acid in a mixture of
1.7 mi sulfuric acid and 1.7 ml water was added dropwise a solution of 3.92 mmol
sodium nitrite in 1.7 ml water at such rate that the temperature did not exceed 3°C. The
mixture was stirred at 0°C for 1 hour. A solution of 3.0 mmol KI in 1.7 ml water was
added dropwise at 0°C. The brown suspension was allowed to warm to rt and stirred for
30 minutes. Excess iodine was destroyed by addition of a few drops of a sodium
hydrogenosulfite solution. The solid was filtered, washed with water and dried (HV,
50°C, 1 hour) to yield the title compound. MS (m/e}: 325.0 (M-H, 100%})

Example BR

mc-(Z—Iodo-S-meﬂlanesulfonyl-phenyl)-[3—-methyl—4—(4—triﬂuoromethy1-pheny1)-

piperazin-1-yl]-methanone
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Name Startin tals MW found (u+) 16 440.5
@rg 1-{3-Fluoro-4-[4-(2- 441.2 F

0

{3-
nlg%?ifffﬁ |Id££m1 71- fluoro-5-nitro-benzoyl) J Cc
nzoyl ) pi perazin-1-yl |- piperazin-1-yl]-phenyl}-
phenyl} et hanone et hanone and pyrrolldlne

(comercially available) 17 M, 400.4
1 T{osiacm@m@fmﬁrl\féezh}flﬂ-{%u#lu@@@r@efhylfmhe@zl) -piperazingyl-carboxylic acid

n‘%yﬂ%hﬁ?’ks@& 55 Bid 697 ngf‘i:’@ E0dRrBhan )Vas adddd tNiforoacetic
benzoy erazin-1-y pi perazi n- ;j
plagidy(ll ml ﬂv@m@mé@hmwée‘awmwéahwomﬁen@emwe or 30 min. After

( %?%g 'ékfejorjeycti?% %ﬂ}% %%éc%calg!?agetf'% §uo anc%‘r %15 r%mdue was dissolved
i 30 mqﬂ;vjrl’émmun@ﬁ @imb olo fhegolbios wiera ardsﬁs@ éﬁz@%fv)m@thénesulfonﬂ-

b I

pﬁ)gé%w} %Cl Sg%go% ? jgt[g{'g%c} he anﬁgﬁﬁ%@dﬁ) rﬁqli ([;9104‘9919}' 1}7 mmol), and

( IRTEOCinad, (03 musl)l. bk edacticn Ail@uS Was {LganFaﬂlub*p@ tostirat foom

; lténéPeratgL?er 1%{ ﬂ'hljgrs( Phe TE)AE'lgﬂO% mb«%&% WaY P‘?ﬁ?ﬂpclrdgcee?lgrzi:retﬁr g mziuo and the

p |rpmxhamas -pillnijlbcj bptrdmylhl}chrqmﬁn grla}:h;e&Sﬁ@:; ébs I—hpmgtﬁt@Aa;IﬁJdIOO%) to
'3 %re%ey e ¢ compound as a light brown solid (135 mg, 90 %). MS {m/e): 553.1 (M+H").

Example 203

rac-(5-Methanesulfonyl-2-morpholin-4-yl-phenyl)-[ 3-methyl-4- (4-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone

(2-Todo-5-methanesulfonyl-phenyl)-[ 3-methyl-4-(4-trifluoromethyl-phenyl}-piperazin-
1-yl)-methanone (50 mg, 0.09 mmol} was poured into morpholine (2.0 ml) and the
reaction mixture was stirred for 24 h at 100°C before being concentrated in vacuo. The
residue was then purified by column chromatography (5i0,, 20g, Heptane/EtOAc 0-
100%) to give the title compound as a light brown solid (43.5 mg, 94 %). MS (m/ e):
512.3 (M~+H"). :

Example BS

rac-4-(2-Todo-5-methanesulfonyl-benzovl)-3-methyl-piperazine- 1-carboxylic acid tert-
butyl ester

R aght
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1-[3-Fluoro-4-f4-{2-[(2- 1-{3-Fluoro-4-[4-(2- 459.2

nethoxy-ethyl({ﬂethyl- fluoro-5-nitro-benzoyl) -

rac-4-(2-lodo-5-methanesulfonyl-benzoyl)-3-methyl-piperazine-1-carboxylic acid tert-
butyl ester (400 mg, 0.78 mmaol) was poured into morpholine (5.0 ml) and the reaction

mixture was stirred for 15 h at 100°C before being concentrated in vacuo. The residue was

15 then purified by column chromatography (SiO,, 20g, dichloromethane/methanol = 0-
5%) to give the title compound as a colorless foam {322 mg, 88 %). MS (m/e): 468.3
(M+H™.

Example 204

rac-(5-Methanesulfonyi-2-morpholin-4-yl-phenyl)- [ 2-methyl-4-(4-trifluoromethyl-
20 phenyl)-piperazin-1-yl}-methanone

To a solution of rac-4-(5-Methanesulfonyl-2-morpholin-4-yl-benzoyl)-3-methyl-
piperazine-1-carboxylic acid tert-butyl ester (250 mg, 0.54 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,
25  and the residue was dissolved in toluene (5 ml). To the solution were added 1-Bromo-4-
trifluoromethyl-benzene (0.15 ml, 1.1 mmol), sodium-tert butylate (128 mg, 1.4 mmol),
2-{dicyclohexylphosphino)biphenyl (3.8.mg, 0.011 mmol), and -
tris{dibenzylideneacetone)dipalladium-chloroform complex (5.5 mg, 0.005 mmol). The
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methyl-amino)-5-nitro-
benzoyl]-piperazin-1-yl}-
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Yol oS AR R L) Coenron 11
rac 3-Fluoro-4-{4-[2-(3- hydroxynethyl-pyrrolidin- |
(W09625414) and rac- 2- Example BX

rac—2—(S-Hydroxymethyl-pyrrolidinel-yl)-S-methylsulfamoyl—benzoic acid

0OH

D

o N

HO

0=S|=0
NH

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin- 1-yl-benzoic acid (Exémple S) from 2-
Chloro-5-methylsulfamoyl-benzoic acid and rac-pyrrolidin-3-yl-methanol and obtained
in 25 % yield. MS (m/e): 313.0 MH- (100%).

-Example BY

5-Methylsulfamoyl-2-piperidin-1-yl-benzoic acid

TOHO {\-

The title compound was synthesised according to the procedure described for the

- synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid (Example S) from 2-
- Chloro-5-methylsulfamoyl-benzoic acid and piperidine and obtained in 48 % yield. M$S

(m/e): 297.4 MH- (100%).



(3 -Hydro -1-yl) yl- 487.3 211 F 486.6
yl ) - 5-met hanesul fonyl - pyrrolidinl-yl) 9 March 2007
benzoyl ] - pi perazin-1 yl} =S=0 benzonitrile

wo29mmtzanesul fonyl - benzoic acid (exanpl e BECTEPMIHOMGES

5

10

15

2007 WD 2005/ 023260 PCT/ EP2004/ 009665 -123 MW No.
Structure MV Systematic Nane St'arfing materials found

1-(4-Trifluoronethyl " phenyl)-piperazine -
rac- [ 2- (3- Hydr oxyr net hyl - ?%ﬁﬁﬁ@?ﬁﬁal) and rac-2
pyrrohdin-1-yl)-5- (3-Hydroxynethyl- 212 511.6
met hanes wid-Hig{Hybenypipefidin-I-yl3-bandthykulfimoyl-benzoic acid
(4-trifluoronethyl-phenyl)- pyrrohdin-l-yl) -5
pi perazi n-1-yl]-nmethanone -nethanesul fonyl- F F
benzoic acid (exanple BU) 1-(2-Fl uoro-4-
uoronet hyl - pheny H rac-[4-(2-Fluoro-4- triflpiperazin
(exa trifluoromnethyl-phenyl)- 1) CN H) and
rac-2t(3y 213 J piperazin-1-yl]-[2-(3 F N 529.6
Hydroxyiret hyl - 530.1 N hydroxynet hyl -pyrrolidin-1-
pﬁé-ol'sin-l-yl) - yl)-5-net hanesul fonyl F

en et hanone 5- net hanesul f onyl -

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid (Example S) from 2-
Chloro-5-methylsulfamoyl-benzoic acid and rac-3-hydroxy-piperidine and obtained in
15 % yield. MS {m/e): 312.9 (MH" 100%).

Example CA

2-Pyrrolidin-1-yl-5-sulfamoyl-benzoic acid
OH N

O=?=O
NH,
The titie compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid (Example S) from 2-
Chloro-5-sulfamoyl-benzoic acid (CAS: 97-04-1; Basu; D.-G; JIndian Chem.Soc.; 16;
1939; 100, 106) and pyrrolidine and obtained in 19% yield. MS (m/e): 269.4 (MH"
100%).

Example CB

Z-Morpholin-él-yl;s-su]famoyl—benzoic acid



benzoic acid (exanple BU) 1-(3-Fluoro-4-
trifluoromethyl-phenyl) rac-[4-(3-Fluoro-4- pip&Mgichg007
(exampl e BC) tnfluoronethyl-phenyl) N '

wpiper@zion- 1-yl ] -[2-(3- and rac-2-(3 214 r N SZG/GP2004/009665

Hydr oxynmet hyl - 530.1 NJ h7drg>%éfpet hyl - pyrrohdi n-1 F
pyrrolidin-1-71) F O =S=0 yl)-5-net hanesul fonyl - F
phenyld_ - net hanone 5-met hanesul fonyl. benzoic acid
(exarmpl BU) 4-Pi perazin-1-yl- benzonitrile K

4- [f- Met hanesul fonyl -2- (comrercial) and 5 215\ 1

' .6 piperidin-l-yl-benzoyl)- Methanesul fonyl -2-

. s= pi perazin-1-yl]-benzonitrile piperidin-I-yl
N be c acid (example BV) 9 March 2007 WO

2005/ 023260 PCT/ EP2004/ 009665 -129 No. Structure MN
Syst®ratd ¢ Name Starting materials found (M)

3- Fl udfe- 4- pi perazi n-1 3-Fl uor o- 4-[ 4- ( 5-

yl -benzonitrile " (W9625414) and 5-

ng{ft}gdéec%ﬂ'lﬁoﬁﬂﬂ Iwagsy%%tﬁesﬁecf ;ccégcﬁn@to'\fﬁé B%Q&HI&- hosybePfor the

synthesis of 5-Methanesulfonyt-2-pyrrolidin-1-yl-benzoic acid (Example S) from 2--
- Chloro-5-sulfamoyl-benzoic acid (CAS: 97-04-1; Basu; D.-G.; JIndian Chem.Soc.; 16;

5 1939; 100, 106) and morpholine and obtained in 85% yield. MS (m/e): 285.1 (MH’
100%).
According to the procedure described for the synthesis of Example 123 further
derivatives have been synthesised from acid derivatives and piperazine derjvatives and
comprise Examples 206-279 in Table 2.
10 Table 2
MW
No. |Structure MW |Systematic Name Starting materials &uﬁ%
4-Piperazin-1-yl-
benzonitrile
L) 4-[4-(5-Methanesulfonyl-2- SO ]
206 (™ k@ 4385 lidin-1-yl-benzoyl) (commerdial) and 5=
{ . -1-yl-benzoyl)- )
/@ ~ ol P?HO .m v OY, . Methanesulfonyl-2-
7 l piperazin-1-yli-benzonitrile

pyrrolidin-1-yl-benzoic
acid (Example Y)

207

3-Fluoro-4-piperazin-1-
$ 3-Fluoro-4-[4-(5- yl-benzonitrile
. OJ\E> 4565 methanesulfon.y'l-z-plyrrolidin- {(WQ09625414) and 5- 573
/@’ 1yl-benzoyl)-piperazin-1-yl]- |Methanesulfonyl-2-
Z benzonitrile pyrrolidin-1-yl-benzoic
acid (Example Y)




N pi peridin-|

_y|

benzoyl) o= -0 piperi

din-1-yl -

pi perazin-1-yl] -benzonitrile benzoic acid (exarfgViarch 2007

BV) 2-Fl uor o- 4- pi perazin-| -

wylzotsemyoni tril e (V\D N 9808835) and 5-
217 " 1 - 476,6 Methanesul fonyl -

met hanesul f onyl -

0 2-Fluoro-4-[4-(5-
PCT/EP2004/009665

r||

benzoyl]-piperazin-1-yl}-

benzonitrile

pyrrolidin-1-y1)
-5-methanesulfonyl-
benzoic acid (example
BU}

471.3 pi perldln I-yI benzoyl) 0= 0 pi perldln 1- yI "
Fpiperazim; -y| frbenzomit rTl e-benzorgacid (exanpl e R{rw
BV) 1-(4-Trif r - Met hanesul.f on
No. \SERGT ) - p pe.l\af?? SRR ol ) ang grRemserds  |found
pi peridin-1-yl-phenyl)-[4-(4- 218 495. 6 F o=noo
tr+fuorerethyt=phenyt)=—hMthanesut-fonyt=—2=—496-3
piperidin-1-yl- H piperazin-l-yl] -netk&rﬁ%fi’éucberﬂrzm c
aci d (exa%}l‘ ¢ B\’L‘i - GRpF-yor o- 4- tnﬂuorome 1-pheny
trifluorg ny| peny [4-(2-Fl uoro-4 -plpe?, }%lne
(examplel Lrifl udF WFﬂlﬁi‘ﬁ@Wuﬁ ]drﬂip@f’@&@ eﬁamll’ &
208 | 513, 6 pi perazon:slppklazindl 90453 F Met hemesakt onyl - 500.2
: FF o=p=0 methanesulfonyl-2-pyrrolidin- Methanesulfonyl—}
’ I-yl-phenyl}-methanone pyrrolidin-1-yl-benzoic
acid (Example Y)
1-(3-Fluoro-4-
4-(3-Fl -4~
£ [ . (3-Fluoro trifluoromethyl-phenyl)-
8 N trifluoromethyl-phenyl)- :
" iperazine (example BC :
209 | e ) 499.5 |piperazin-1-yl]-(5- Pllj:r: ;e t;anesflfon 1) 5002
e . qe an - -
) )gj o=y=0 methanesulfonyl-2-pyrrolidin- 2-pyrrolidin-1-yl- Y
1-yl-phenyl)-methanone benzoic acid (Example Y)
1-(3-Fluoro-4-piperazin-
. _ 1-yl-phenyl)-ethanone
- rac-1-(3-Fluoro-4-{4-[2-(3- (WO9714690) and rac-2-
([_) hydroxymethyl-pyrrolidin-1- (3-Hydroxymethyl
1210 o v |503.6 y1)-5-methanesulfonyl-. W; dmxj;n;l) ! 1504.2
. . P mi ' :
F N - -1-v1}-
\"/@QJ\@ b}elnzoizl] f;perazm 1y -5-methanesulfonyl-
I e phenyl)-ethanone benzoic acid (example
BU)
3-Fluoro-4-piperazin-1-
yl-benzonitrile
oR _2_ A AT 2
:23 Fluor:héll & [jol(izm-l— (W(Q9625414) and rac-2-
o YErOXymetiy-pyr (3-Hydroxymethyl-
211 F . 486.6 jyl)-5-methanesulfonyl- 487.3
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WK200B128 U0t ure MW Systemati c Nanme Starting nmatRET/ER2804/009665

found (MH) 1-(3-Fluoro-4 [4-9£3-.Fl uoro-4-
trifluoronethyl-phenyl)- N trifluoronethyl-phenyl)-
piperazi ne ((exanpl e bL) 22077 1 5136 MW
| perazin-1- SMet hanesul f on 514, found
No. St%gﬁugg net har}\g@lrl ?Eﬁ ‘g f’“ﬁ‘erl din- 2-p E‘p&enflgal}aﬁerfl (ME)
1-) Tl - phenyl|) - met hanone benzoi ¢ add ( =xarrp| e BV)
—t=(2-Ftuoro4-— (@ nethanesutfonyt=ph 3[1( ON
(2-Fl uoro-4- 1)-piperazine o net hanesul4brffrerpmetyl) -
(comrercial )} andl 5 221 F J | 523.6 pi )-Ripbraging- ( 5-
524.3 Mt hdnes ulréa i3y (3-Bydsepmethyl- A @I.Ij drac2
met hanesylanyl - %,ﬁloﬁ%l 9@5 pi per i di ficpmgpercial) and rac-2-
1-yl 1 ){- met Znone be 0|c aC|éL Kxaﬁph&mmﬁﬂﬁﬂ-
212 | 4-Pi p’IL3 ay éillyﬂ merrnepyfoxgl-phanyllp (335’%‘%%51%)( 512.4
0 &\ltflﬂlmr@ﬁfe hdmy)
ﬁrac ZN 222( i hﬂgﬂm—%%yll Ifng)ny -5be¢ﬂm5ﬁbl}1f0ny?
( 3- Hydr oxy- pi perPH?eﬁaZ’Fn“ AY mgthaag benzoic acid (example
BU)
1-(2-Fluoro-4-
L0 . trifluoromethyl-pheny
& [pac-[4-(2-Fluoro-4- 1)-piperazine {example
triffuoromethyl-phenyl}- H) and rac-2-(3-
71 piperazin-1-yif-[2-(3-
213 £ § 529.6 .. Hydroxymethyl- 530.1
nJ hydroxymethyl-pyrrolidin-1- o
F o=5=0 p}’rrohdm— I-YD
P ! ylli—S-rIrletha;esulfonyl— -5-methanesulfonyl-
phenyl]-methanone benzoic acid (example
BU)
1-(3-F1u6r0—4—
trifiuoromethyl-phenyl)-
" rac-[4-(3-Fluoro-4- piperazine (example BC)
trifluoromethyl-phenyl)- and rac-2-(3-
5 iperazin-1-yl}-[2-(3-
214 (T 529.6 piperazin-1-yLi-[2 o | Hydroxymethyl- 530.1
E N hydroxymethyl-pyrrolidin-1- pyrrolidin-1-7)
F,\J©, == v1)-5-methanesulfonyl-
% : oot b -5-methanesulfonyl-
phenyl]-methanone benzoic acid (example
BU)
4-Piperazin-1-yl-
benzonitrile
o Q 4-[4-(5-Methanesulfonyl-2-  |(commercial) and 5-
215 [y 452.6 |piperidin-1-yl-benzoyl)- Methanesulfonyl-2- 453.2

o0=5=0
]

piperazin-1-yl]-benzonitrile

piperidin-1-yl-

benzoic acid (example

BV)
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hydr oay- pi peri di n- 1- yl)-5- 223159_" 486. 6
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Frol - 48@ Hy dr|psBjdqropefd-s-n- | - 487. %pb&%n%ﬂ%
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216 i perazin{doy F-benz SR e benzoi AR RRFR € |a713
B “¢4- T | uor|piwetidin-1-yHeenzoyl)- seridin oy )
2- (3T Ar oxy5RLReH-din- p\ﬁ?@’fl Hae ' n'
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BV)
2-Fluoro-4-piperazin-1-
1-b itrile (WO
O 2-Fluoro-4-[4-~{5- yl-benzonitrile
o o 9808835) and 5-
S methanesulfonyl-2-
217 N 4706 . . Methanesulfonyl-2- 471.3
piperidin-1-yl-benzoyl)- .
= _ o=e=0 . ] . piperidin-1-yl-
! piperazin-1-vyi]-benzonitrile o
benzoic acid (example
BY)
1-{4-Trifluoromethyl-
henyl)-pi i
O (5-Methanesulfonyl-2- phenyl) _pl.perazme
g iperidin-1-yl-phenyl)-[4-(4 (commercial) and 5-
218 O 495.6 PI.P ermEyphenylm I Methanesulfonyl-2- 496.3
; trifluoromethyl-phenyl)- .
¢ = iperazin-1-yl]-methanone piperidin-1-y1-
] PP v benzoic acid (example
BV)
1-(2-Fluoro-4-
trifl ethyl-ph
[4-(2-Fluoro-4- ' 1..101'01'1-16 VEPReRy
O _ )-piperazine (example
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and 5~
219 513.6 |piperazin-1-yl}-(5- 514.3
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met ha Ny« |1 e esulfony )
220 m e iéi.%(f? z]in I\/arch 205 Q%U%O{hanesulfonyl 514.3
0232 OH>CT/ Emba@e@a@mm -pipkeBRlinAN2-Poeridinrlugt ur e
MWV Syst emati g Namg_takhiing.mahental s frHRge addMEt mpl
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met hanesul f oyl - pheny net hanesul f onyl Hbflenyl ) -
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1-(2-Fluoro-4-
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o [4-(2-Fluoro-4- ine Janestionypaeny
)-piperazine
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291 F Olﬁ) 523.6 |piperazin-1-ylj-(5- Methanesulfonyl-2- 524.3
B /[5 o=3=0 methanesulfonyl-2-piperidin- iperidin-1-]
- piperidin-1-yl-
1-yl-phenyl)-methanone  |benzoic acid (example
BV)
4-Piperazin-1-yl-
Ho : benzonitrile
OQ IE.LC-%{%_[Z-(T -Fydroxy- (commercial) and rac-2-
222 ' 468.6 piperidin-i-yl)-5- (3-Hydroxy-piperidin-1- |468.2
/@/“\) methanesulfonyl-benzoyl]-
oms=0 . . o y1)-5-methanesulfonyl-
NF ! piperazin-1-vi}-benzonitrile benzoic acid (example
BW)
3-Fluoro-4-piperazin-1-
Ho - ' L1203 yl-benzonitrile
Q ;a:f' u°.r°'4:j{m'[1 —(1)‘5 (WO9625414) and rac-2-
993 F (JJ\@ 436.6 FATOXy-PIpEHAIn- -y 7o (3-Hydroxy-piperidin-1- 1487.3
. methanesulfonyl-benzoyl]- i thanesulfonvl-
P o=g= . . o y1)-5-methanesulfony.
" piperazin-1-yl]-benzonitrile benzoic acid (example
BW)
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( 3- Hydr oay- pi peri

wy igosBzxex hanesul f onyl -
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) and rac- 2-

sO hydroxy- pi peridin-1-yl)-5- 9March2007

di n-1

0-\ rmet hanesul f onyl -
met hanone benzoi ¢ aci BCT/BRAMIN066S

phenyl ] -

BW 4-Piperazin-l-yl (i benz itrile o 4- [4-
(5- l\/bt hanesul fonyl 2 (cormerm zfl ) and 5 229 r- " 454.5
Not |JTI'UI rm=A=yt=benzoyt)=—4552 Mettranesut-fonyt—=2=—3 MW
" 0=i =0 e | ylj - non'tr'leslgn holin
No. S‘E“&/tlulrébeng Ioloc b’@c:%’s i aérf‘?B\Gl) | a%n“ materials found
3- Fl uor o- 4- p| per azi n-1 3-Fl uoro-4-[ 4-(5- (MH)
yH—benrzorttrte—rrethanesutHfony—2—(W9625414)—and—>5
230 F r" 4725 473.2 " norphol i n- 4- 712-bbnzegtpiperazin-1-
Met hanegul fonyl -2 O =0 pi perazin- 1-y| enzangt rirhe
mor phol i ﬁ(&} y| - beraz-ol Buomed-g4-(BXRp| e S]Eg (WO
1- (2- Fl doro-4- tiif, upyr‘qrreet% ﬂg_ enyl 98048352 ar tasr ol -
24 | piperazi ng ( xagpre A PESHRTY ronetmyamﬁ,hg@éham-@nd 4873
anes_l fonylmeiﬂiamesuqu)rpfé&amoryrl 1-yl
rph0| i‘sn_ 4- yl %ra’_]zn'?} éé }_a-ﬂe" ‘%1)- -methanesulfonyl—
: rrechanesuI f onyl - enzoi &2 exanieazdlzsbeif) (dainple
nmor phol i n- 4-yl - phenyl )- AG net hanoneFBV%) March 2007
1-(4-Trifluoromethyl-
HO\O rac-[2-(3-Hydroxy-piperidin- |phenyl)-piperazine
o N7 1-y1)-5-methanesulfonyl- (commercial) and rac-2-
- [225 O 511.6 |phenyl}-{4-(4-trifluoromethyl-|(3-Hydroxy-piperidin-1- 1512.4
F)(@ o=5=0 phenyl)-piperazin-1-yl}- y1)-5-methanesulfonyl-
% ..
methanone - benzoic acid (example
BW)
_ 1-(2-Fluoro-4-
rac-[4-(2-Fluoro-4- trifluoromethyl-pheny
HO .
\(j trifluoromethyl-phenyl)- 1)-piperazine (example
226 ; 0 y plperazm-‘l-yl].-[-zw(?a- H) and rac—'2—(3")—. 530.1
ﬁ hydroxy-piperidin-1-y1)-5-  |Hydroxy-piperidin-1-
L=5=0
Y ! methanesulfonyl-phenyl]-  |yl)-5-methanesulfonyl-
methanone benzoic acid (example
BW)
4 (3-H . 1-(3-Fiuoro-4-
He ra.c—[ ST trifluoromethyl-phenyl)-
U triflucromethyl-phenyl)- ) .
o _ 1) [2-05- piperazine (example BC)
227 - O 529.6 prperaztn _ Y_ ) and rac-2-(3-Hydroxy- [530.1
. hydroxy-piperidin-1-yl)-5- C
B methanesulfonyl-phenyl]- piperidin-1-y1)-5-
" h Tpheny methanesulfonyl-benzoic
methanone acid (example BW}
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(MH+)
WO 2obé/emseanet h

yl

[4-(3-Fluoro-4- 1-(3-Fluoro-4
- phenyl) piperazin-I-yl]-(5

PCT/EP2004/009663

methanone

trifluoromethyl-phenyl) piperazghne (exanple BQC) 232
F 0 515.5 and 5- Met hanesul fonyl 516.2 F
mettanesut-fonyt=2=s=o 2=Tor [JITUI A= yi=—F MW
r phol i n-4-y| - zoic acid (exanple .
No. E[fg‘icﬁ‘gﬁone AG) &m&h 3}%@%1312??1 | - enzom%t?%ér mat?Flals fgduﬁé)
3 [4-(4- C,yano- phenyl)- b pi per azi ne- 1- ar bonyl ]
\\,unllcl etal—ant—H 23334536 |vct"|Ty| stH-fanoyt—2-
454.3 nethyl|-4-pyrrolidin-1-yl- N-/ ]N[-II@ F1u0r9—4-
pyrrolidin- 1' y| br%%@ﬂuo%@m de - bengohen@6ishyl-pheny
(exanpl ew. 3- F| uor o- 4- pi perazin-1 - ] ]
3-[4- (4- - 2_—f myshanesylfonybpbentill-r i | d)-pigerazine
- |ohenylquI gi% ;bem | §z|4]§ﬁ) and u(caam%s&al) SridlzaB-2- S0
car s a 1 i
I i d| 15yl - Wé Wlp %enZ(iﬁg%WP@ﬁBWH@n“l'
-’henzm c acfl d (ex mmhmeaﬂ@nyl«ﬂzhéxﬂﬂ]m uofyd&methanesulfonyl-
trifluoromet Ayl - pheny, 3:l4- (2-Fluoro-4y,. i acid {example
1) - pi per azi ne( exalipl e ’
BW)
4-Piperazin-1-yl-
(oj benzonitrile
o 4-[4-(5-Methanesulfonyl-2- .
Y lise5 morpholin-s-pibenzoyl). | ommerddend 3,
229 /@,N\)k@ = m:orp c'}ml- -Iy—benzo?tr—ﬂ Methanesulfonyl-2- o
NF o piperazin-1-yl]-benzonitrile morpholin-4-yl-benzoic
acid (example AG)
3-Fluoro -4-piperazin-1-
[:j 3-Fluoro-4-{4-(5- yl-benzonitrile
e i 472 s methanesulfonyl-2- (WQ9625414} and 5- 4732
230 /@A&)Jb " |morpholin-4-yl-benzoyl)- Methanesulfonyl-2- '
N = piperazin-1-ylj-benzonitrile morpholin-4-yl-benzoic
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Example CC

3,4-Difluoro-N-methyl-5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl}-

benzenesulfonamide

K\N‘“@F

N,
:X@ 0=9=0
_~NH

F

a) 5-Chlorosulfonvl-2.3-difluoro-benzoic acid

To 2,3-difluoro-benzoic acid (3g) was added to a solution of chlorosulfonic acid and the
reaction mixture was stirred for 2 hours at room temperature. After such time, the
reaction mixture was poured onto ice. The resulting solid precipitate was then filtered off
and dried #n vacuo to vield the title compound as a light grey solid (4.8 g, mp = 109-
114°C, MS (EI): 256.0 (M") and was used directly in the next step without any further

purification.

(b)-2.3-Difluoro-5-methylsulfamoyl-benzoic acid

To a solution of 5-chlorosulfonyl-2,3-difluoro-benzoic acid (400 mg) in
dichloromethane (5 mL) at -10°C was added a solution of methylamine in ethanol (8M).
The reaction mixture was then stirred at -10°C for 5 minutes and poured over 1IN NaOH
solution. The aqueous phase was extracted with diethy! ether twice and then acidified
with a concentrated solution of HCl. The aqueous phase was then extracted 3 times with
a mixture of dichoromethane:ethanol (9:1) and the combined organic layer were dried
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2,4-Difluoro-N-methyl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-

benzenesulfonamide

The title compound was prepared in analogy to Example CC using 3-chlorosulfonyl-2,6~
difluoro-benzoic acid [142576-91-8] to yield the title compound as a light brown solid
(m/e): 462.3 (M-H, 100%).

Example 280

(5-Methanesulfonyl-2-thiomorpholin-4-yl-phenyl)-[4-(4-trifluoromethyl-phenyl)-

piperazin-1-yl}-methanone

The title compound was prepared according to the procedure described for example 202
from (2-Chloro-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
vl]-methanone (example BO} and thiomorpholine to yield the title compound as 2 pale
yellow solid. MS (m/e}: 514.5 {M+H, 100%).

Example 281

3-Fluoro-N-methyl-4-morpholin-4-yl-5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-

carbonyl]-benzenesulfonamide




10

15

20

25

/' 8 NH, benzenesul f onam de sul f anoyl - benzoic acid
(exanpl e CB) Exanple CC 3, 4-Difl uoro- N nethyl - 52 March 2007
[4-(4-trifluoronethyl-phenyl)-piperazine-I|-carbonyl]-

woen@enewol fonamde O F NF J F 0=5=0 5 F /INF/ERED04/009665

5- Chl orosul fonyl -2, 3-di fl uoro-hbenzoic acid To
2 3-di fl uoro-benzoic acid (3g) wds added to a sol ution
C orosulfo |c aci d actio S
obf UGCPBoLAl A Pl ol iR s BBt Rt i Bremmple 202
t fmml, 3, Mfétﬂublﬁ:abft-metﬂiym i&ﬂ&enﬂa&oﬁﬁl&[ﬂ?hlemppig@ﬁ%z?@h&arbonyl]
sulting. soli te,was .then filtered,off -
R o Ran A BRI it HRE AR o bshiEhE RIS sngpond as
| eajbbr]gs &yans,QUE dm(ed B1g, MARHF109). 114C, MS (EI): 256.0
(M+) and was used directly in the next step w thout
any further purification.
(b)-2,3-D'fIuoro-5-nEthyIsd%?@ﬂﬂﬁﬁsgbenzoic acid To a
sol ution of 5-chlorosul fonyl-2,3-difluoro-benzoic acid
(200udrg)Nimethfl- @nmhp}m‘]mn%tyhﬂrﬁé- (4-Eriffhoroatethyl @hemdB piperazine-1-
addﬁ 5% %ol ut i %gf %t hyl am ne in ethanol (8M. The
IRPTYPRRAERES hen stirred at -10C for 5
m nutes and poured over I N NaOH solution. The aqueous
p’ﬂhesﬂﬂa\a&npmrrchms@depmédhcdmﬁﬁydo thé bescedurt descaibed fobexumple 202

ook hAadle- Date bR B Faf dogﬁr%'g*iw PheThrpeagneL-carbonyl)-

%éﬂz&ﬁ@uﬁ@naﬁhﬁb GuxamplehEDpaet fafoliad td ieldnle tikecompound as a

VS BB BT EE DS PORBRRS 04 over sodi um

sul fate and concentrated in vacuo to yield the title
conpound as a light brown Bahiptk €890 ng, np=191-194C,
M5 (me): 250.1 (MH 100%. (c)
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(a) 4-(4-Cyano-2.3-difluoro-phenvl)-piperazine-1-carboxvylic acid tert-butyl ester

To a solution of N-Boc-Piperazine (0.65 g) in DMA (28 mL) was slowly added a solution
of 2,3,4-trifluorobenzonitrile (0.49 g) in DMA (10 mL). The reaction mixture was stirred
for 2 hours at 80°C. After such time the solvent was remaoved in vacuo and purified by

column chromatography (S10;) to vield the title compound as white solid (0.76 g).

(b) 2,3-Difluoro-4-piperazin-1-yl-benzonitrile- trifluoro-acetic acid

To a solution of 4—(4-Cyano-2,B—diﬂuoro-phenyl)—piperazine—l—carboxy]ic acid tert-butyl
ester (0.72 g) in dichloromethane (5 mL) was added trifluoroacetic acid and the reaction
mixture was stirred at room temperature for 30 minutes. After such time the reaction
mixture was concentrated i1 vacuo to vield the title compound (0.63 g). MS (m/e): 224.3
(M+H", 100%). |
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pi pefazi ne-1- carbonyl ]

sul fonam de The title conmpound was prepared
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lei I yzﬁll ME* tighbg, conpound as a
C@‘%ﬁd:r?%ésmgbﬁ%gmmwé e d% 3 (I\/H/(a 100% . Exanple
Example CH

2,6-Difluoro-4-piperazin-1-y}-benzonitrile trifluoro-~acetic acid

Compound CH was prepared in analogy to compound CE using 2,4,6-
trifluorobenzonitrile. MS (m/e): 224.1 (M+H", 100%).

Example CI

4-Piperazin-1-yl-6-trifluoromethyl-pyrimidine trifluoro-acetic acid
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trifluoro-acetic acid FNHOI / FF F 1 J F\ No4aeh 2007
N (a) 4-(4-Cyano-2
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(0.65 g) in DVA (20 nL) was slowy added a sol ution
of 2,3,4~trifluorobenzonitrile (0.49 g) in DVA (10
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F
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(5 C L aacat Iy the+ eaction
e e A I D o)

m nutes. After such tinme the reaction 25 m xture was
concentrated in vacuo to yi &kempkéltitle conmpound
(0.63 g). Ms (me): 224.3 (MtHt, 100%. 9 March 2007
WD 2005/ 023260 : 0 %@%\?@ = Efggm CF
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é;ﬂ:(_ anpl e CG
, i T 1 uor o- 4- pi perazi n-1-yl -benzonitrile

trifluoro-acetic acid F Il FxOH NH/NFF NF
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a) 2-(4-Benzyl-piperazin-1-vl)-5-trifluoromethyl-

To a solution of (3-Dimethylamino-2-trifiuoromethyl-allylidene)-dimethyl-ammonium
chloride ({176214-18-9], 0.60 g) 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 light yellow solid (0.79 g). MS (m/e): 3234 (M+H").

15

20

(b) Z—Piperazin-1jvl—S-triﬂuoromethvl—pvrimidine

To a solution of 2-(4-Benzyl-piperazin-1-y1)-5-trifluoromethyl-pyrimidine (0.63 g) in
methanol was added Palladium-C (Degussa E101N; 5%) and the reaction mixture was
heated at 60°C under hydrogen atmosphere. The reaction mixture was then allowed to
cool down to room temperature, the catalyst was filtered of and solvent was removed in
vacuo to yield the title compound as a colorless solid (0.41 g). MS (m/e): 233.1 (M+H").

According to the procedure described for the synthesis of Example 123 further
derivatives have been synthesised from acid derivatives and piperazine derivatives and

comprise Examples 283-289 in Table 3.
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Example CK

(2-Iodo-5-methanesulfonyl-phenyl}-[4-(4-trifluoromethyl-phenyl)-piperazin-1-yl]-

‘methanone

Example CK was prepared in analogy to Example 123 from 2-lodo-5-methanesulfonyl-

benzoic acid (example BQ) and 1-(4-Triflucromethyl-phenyl)-piperazine (commercial).

~ MS (m/e): 539.1 (M+H", 100%).
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Exarnple CM was prepared in analogy to Example 123 from 2—Iédo-5—meﬂlanesu1fonyl— _
benzoic acid (example BQ) and 1-{2-Fluoro-4-methanesulfonyl-phenyl)-piperazine
(commercial). MS (m/e): 567.0 (M+H", 1009).

 Example CN

[4—(2-Fluoro-4—triﬂuoromeﬂ1y1—pheny1)-piperazin—l-yI]—(2-iodo-5-methanesulfony1—
phenyl)-methanone.

F: ,I: j 0=T=o

Example CN was prepared in analogy to Example 123 from 2-Todo-5-methanesulfonyl-
benzoic acid (example BQ) and 1-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine
(example H). MS (m/e): 574.2 (M+NHy", 100%).
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gsul fonyl - 5 benzoic acid (exanple BQ
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Example 290

(2-Imidazol-1-yl-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-

1-ylj-methanone

The title compound was prepared according to the procedure described for example 199
from (2-Iodo~5-methanesulfonyl-phenyl}-[4-(4-trifluoromethyl-phenyl)-piperazin-1-

| yl]-methanone (compound CK) and imidazole (20%, light grey solid , MS (m/e): 479.2
(M-+H, 100%) '

Example 291

5-Methanesulfonyl-2-(2-methyl-imidazol-1-yl)-phenyl]-[4-(4-triflvoromethyl-phenyl)-

piperazin-1-yl]-methanone

The title compound was prepared according to the procedure described for example 199
from (2-lodo-5-methanesulfonyl-phenyl)- [4-(4-triﬂuoromethy1-phenyl)—piperazin—1—
yl]-methanone {(compound CK) and 2-methyl-imidazole (10% vield, yellow solid , MS
(m/e): 493.1 (M+H, 100%}

Example 292

[5-Methanesulfonyl-2-(4-methyl-imidazol-1-yl)-phenyli-[4- (4—tr1ﬂuoromeﬂ1y1—pheny1)

piperazin-1-yl]-methanone
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(2-1 odo- 5- et hanesul f onyl - phenyl ) -[4-(4-trifl uoronethy
| - phenyl ) - pi perazi n-1- yl] Eretipla@bshe (conpound CK) and
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[ Ai-(ktlianiohk uor onet hyl - phenyl ) -

In a tube were added successively (2-Iodo-5-methanesulfonyl-phenyl)-[4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl]-methanone (compound CK, 0.1 g, 0.19 mmol),

" pyrazole (15 mg, 0.223 mmol}, potassium carbonate (51 mg, 0.37 mmol), Cul ( 7 mg,

0.037 mmol), Trans-1,2-diaminocyclohexane (9 ul, 0.07 mmol) and dioxane (0.4 ml).
The mixture was heated under argon at 120°C for 24 hours. The reaction mixture was
cooled to room temperature and quenched with water/dichloromethane. The aqueous
layer was extracted twice with dichioromethane. The organic layers were combined, dried
over Na,SO,, filtered and the solvent was removed in vacuo. The crude oil was
chromatographed over silicagel: eluent: heptane/ethylacetate: 0-5% to provide the title
compound as a light grey powder (19 mg, 21%), MS (m/e): 479.1 (M+H, 100%)

Example 295

[5-Methanesulfonyl-2-(3-methyl-pyrazol-1-y1}-phenyl]- [4-(4-trifluoromethyl-phenyl)-

piperazin-1-yl}-methanone

The title compound was prepared according to the procedure described for example 294

from (2-Iodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
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The title compound was prepared according to the procedure described for example 294
from [4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl}-(2-iodo-5-
methanesulfonyil-phenyl}-methanone (compound CM) and 4-Methyl-1H-pyrazole (29%
vield, yellow foam, MS (m/e): 521.3(M+H, 100%)

Example 299

[4-(2-Fluoro-4-triflnoromethyl-phenyl)-piperazin-1-yl]-[5-methanesulfonyl-2-(4-
methyl-pyrazol-1-y1)-phenyl]-methanone
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3 thbs Wewg added micassiveln ek indoorpetiznesifonyighenphaAét - |

N LT Biner Az e 1oL - A »
St AR SR S S )
deSétiiarels fémeRdap mmoldpotassigmf phegphate (71 mg, 0.326 mmol), Cul (7

gﬁglo@m %Ab%f‘a@@zﬂ)‘gcﬁg' dﬁ%nigﬁn,ﬁgﬁﬁgia%%d% % 895 hiRLIPEEd DMF

zin-1-yl J-benzonitrile (

A3 - rhPle TRty s Beased wiode pigeh @t 12RRE far 2edwnys. Wbe featié)n mixture

. 9 | - .
e et Moo SR B A e el et dilorometban The
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TRERA P87 Qler Naydd ) ARASEYE] lIROARANE r G el Yfeuo. The crude
compound was prepared according to thé procedure
delseasichedndtographathgpiee siieagel: flnents heptane/ethylacetate: 0-100% to provide

e L e

(conmpound CM and 4- Met hyl -1 H pyrazole (29% vyield,
yellow foam Ms (me): 521.3(M-H, 100% 25 Exanple 299
[4-(2-Fluoro-4-trifluoronethyl-phenyl)-pi perazin-1-yl]
- [ 5- met hanesul f onyl - 2- (4- Example 301

met hyl - pyrazol - 1-yl ) - phenyl ] - met hanone

(2-Cyclobutylamino-5-methanesutfonyl-phenyl)-{4-(4-triftuoromethyi-phenyl)-

piperazin-1-ylj-methanone

A solution of (2-Iodo-5-methanesuifonyl-phenyl)-{4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (compound CK, 0.05 g, 0.09 mmol) and of cyclobutylamine
(0.1 ml) in dimethylacetamide was heated in a microwave oven (180 deg) for 10 min
before being concentrated in vacuo. The residue was disolve in ethyl acetate, washed with
water dried over sodiumsulfate, filtered and concentrated. The residue was purified by
colurnn chromatography (SiOa, 5 g, Heptane/EtOAc 0-50%) to give the title compound
as a white foam (24 mg, 54%). MS (m/e): 482.5 (M+H", 100%).

Example 302

[2-(Cyclopropylmethyl-amino)-5-methanesulfonyl-phenyl]-[4-(4-trifluoromethyl-
phenyl)-piperazin-1-ylj-methanone
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The compound was prepared in analogy to example H from 5-Bromo-2-trifiuoromethyl-
pyridine [436799-32-5]. MS (m/e): 232.1 (M+H", 100%)

" Example CP
1-(3-Fluoro-5-triflucromethyl-pyridin-2-yl)-piperazine
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The title conmpound par e ordin to t he
procedur e describeaﬁ%§@ﬁé 3 Fg“%dﬁ}PEF

(2-1o0do- 5- et hanesul f onyl - phenyl ) -[4-(4-trifluoronethy
|- phenyl ) - erazin | - yl]-nmethanone (conmpound CK) and
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( MHH; Exanpl e CO 20
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FF F"The conmpound was prepared in analogy to exanple

H from 5-Brono-2-trifluoronethyl- pyridine

[436799-32-5]. M5 (me): 232.1 (MtH+ 100%}B Exanpl e
2Fhe compound Was prepared in analogy to example H from romo-2~methy11~
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Mar ch' 2007 2005/ 023260 PCT/ EP2004/ 009665 157 C
NH NN Example CS

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

(a) 5-Chloro-2-trifluoromethvi-pyrimidine

To a solution of 38 mmol triflucroacetamidine in 70 ml acetonitrile was added 37.92
mmol ({Z)-2-Chloro-3-dimethylamino-allylidene)-dimethyl-ammonium hexafluoro
phosphate (CAS: 291756-76-8) followed by 45.5 mmol triethylamine. The yellow
solution was stirred at room temperature for 5 hours, then poured onto water and
extracted 3 times with ether. The combined extracts were dried over sodium sulfate,
filtered and distilled at 760 mm Hg to provide the title compound. MS (m/e): 182.2 (M,
100%)

(b) 4-(2-Trifluoromethyvl-pvrimidin-5-vl1)-piperazine-1-carboxvlic acid tert-butv] ester

0.26 mmol 5-Chloro-2-trifluoromethyl-pyrimidine was added to 0.26 mmol piperazine-
1-carboxylic acid tert-buty! ester in 1.5 ml dimethylacetamide and the reaction mixture
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'158N| stirred at 150C for 10 min. in a mcrowave
oven: ter such time the reaction mxture was
céncentrated and the residue was then purified by

col umm chromat ography (Si Q2. Hept ane/ Et OAc) to yield

the title conpound. M5 (me): 33
The title compourrrl% was prepared in analogy to (pll\/l%g- {b- ‘]:'] go/an 3-Chloro-6-

trifluoromethyl-pyridazine (CAS: 238506-68-2). MS (m/e): 235.0 (M+H", 100%)
Example CU

Dimethyl-(4-piperazin-1-yl-[1,3,5]triazin-2-yl)-amine

15 ~

(2) 4-(4-Chloro-[1,3,5]triazin-2-vl)-piperazine-1-carboxylic acid tert-butyl ester

A solution of 11 mmol of 2,4—dichlorotriaziné (WO 02/083654) in 20ml of acetonitrile
vwas 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
20 temperature. Addition of 100m] brine and extraction with ethyl acetate yvielded the crude
product which was purified through trituration in ethyl acetate. MS (m/e): 300.3 (MHT,

100%)

| (b) 4-(4-Dimethylamino-{1,3,5] triazin-2-vl}-piperazine-1-carboxylic ac1d tert—butvl ester
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(a) 2-Bromo-5-trifluoromethyl-pyrazine

To a suspension of 0.423 mmol copper (II) bromide in THF (1 ml) was added dropwise
0.51 mmol tert-butylnitrite at 0°C within 2 minutes. 0.37 mmol 5-Trifluoromethyl-
pyrazin-2-ylamine (CAS: 69816-38-2; W09518097) in solution in THEF (0.5 ml) was
added dropwise within 5 minutes at 0°C. The mixture was stirred at 0°C for 1 hour, at
room temperature for 21 hours and quenched with water. The aqueous phase was
extracted with ether. The combined extracts were dried over sodium sulfate and filtered
and concentrated at atmospheric pressure. The residue was then purified by column

chromatography (SiOy, ether) to yield the title compound.
b) 5'-Trifluoromethyl-3.4.5,6-tetrahydro-2H-[ 1,2 Tbipyrazinvl

The title compound was prepared in analogy to Example CS (b-¢) from 2-Bromo-5-
trifluoromethyl-pyrazine MS (m/e): 233.0 (M+H", 100%)
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N I piperazin-1-yl]-methanone
(example AG)
1-(5-Methyl-pyridin-2-yl)-
ED] (5~-Methanesulfonyl-2- ( e yl-pyridin-2-yl)
o n holin-4-yl-phenyl)-[4- piperazine {(W003032996)
312 oA 444,553 F repReny and 5-Methanesulfonyl-2-  |445.1
NN (5-methyl-pyridin-2-y1)- _ o
- 0=5=0 ) ) morpholin-4-yl-benzoic acid
] piperazin-1-yl}-methanone
: (example AG)
®
1-(4-Trift thyl-
~ 7Y {5-Methanesulfonyl-2- ('d' rlzui)ron‘ae Y_
N , pyridin-2-yl)-piperazine
holin-4-yl-phenyt)-[4-
5 S TOTPHOTTS YR eny_) _[4 (WO02002529) and 5-
313 | S o=g=0 | 498.523 |(4-trifluoromethyl-pyridin-2- 499.1

yl)-piperazin-1-yl]-
methanone

Methanesulfonyl-2-
morpholin-4-yi-benzoic acid
(example AG)




MAN No. Structure MWV Systematic Nanme Starting
-(6-Trifluoronethyl

materi al s

(5- Met hanesul f onyl

WinopiAabien-
5 309 "
499.4 F ,

f ound

4-yl -

(M

-2- 13-yl)-pi perazine
phenyl)-[4- pyridin( -conpounde@TFr2aNd09665
\ 1 498.523 (6-trifluoronethyl-
Met hanesul f onyl -
E norpholin-4- 71 benzoic acid netha

9 March 2007
N

pyridin-3-

2102- Ovyl)-piperazin-1-yl]

none (exanpl e AG)

4- (3-Fl ugr 0- 5- {1-(3- Fl uor 0- 5- _ ] fl‘fﬂ’\;
No. piuEtuger orre ™Yl - pyr i ysemRatiqNgme uor ofret hjtaring ngiepials (ME
yl) - pi per azi n- 1-y| 1-(5- 71) pi pera2| ne (corrpound 310 |
516751351695 —F —mettanesutf U||y| 2 @_’q;, ]ﬁ and ﬂ:§yl
5- Met hanesul fon) phol [ Ly emyz iyl
2- mor ng?’bl n- 4-yl Jblgiﬁ%ign?dﬁ%}’ Ffanone gelidid £ fﬂ}*&af“@ (EP
0 (5- Metyadnesul flmoypholn-4kvi phdn‘gl)#{y&l— - %é 3% ?F‘?B
i/“pfﬁa i @Om I- EE%F‘) henyl ) -
314 | @1 '/]%62%3 angﬂgn%% nesulf Disthanksulfh§l-4- " - 499.1
8- net stk pyr i difl}-gipgrapin-1ello D lined-vi-benzoic.acid
pi perazi n-l -yl ] {pethagene norphol i n- FoFpheli g at-bengeice
(exampl e AG 0 (5-Methanesul f onyl - 2- |(example AG)
1- (5-Methyl -pyridin-2-yl)- o " piper@azine (V\m3032996)
nmor phohn- 4-yl - phenyl)-[4 312 N NJ 444.§ g}ag
5- Met hgirggs ul f fJn)dsLlﬁeﬂﬂﬂ&u]fon{(l&‘ﬁEtEhy ml{f i
Io_piQerin- -yl @'le 3401%”01 ol § ?ﬁﬁl@lme
5 act 4., 499.511 ](121 rpﬂo - Yth le M (compound CS) and 5- 500.0
31 A . -tntluoromethy:- : .
SHNQ/ oo oyrimidin:5-y])-piperazin-1- Methanesulfonyl-2-
% ' {]-meth morpholin-4-yl-benzoic acid
vi|-methanone (example AG)
3-Piperazin-1-yl-6-
o (5-Methanesulfonyl-2- ) cq .
@ . trifluoromethyl-pyridazine
g ™ morpholin-4-yl-phenyl)-[4-
y i .. |(compound CT) and 5-
316 A N() 499511 |(6-trifluoromethyl-pyridazin- Methanesulfonyl-2- 500.4
F | = o=5= 2 1 _1 - .
. B ) Yg} piperazin-l-yl} morpholin-4-yl-benzoic acid
Feanone (example AG)
Dimethyl-{4-piperazin-1-yl-
, [4-(4-Dimethylamino- yl-(4-piperazin-l-y
' Ej [1,3,5]triazin-2-yl)-piperazin- [1,3,5]triazin-2-y1)-amine
@ 7 ey (compound CU) and 5-
317 |\ o 3 475.571 |1-y1]-(5-methanesulfonyl-2- Methanesulfonyl-2- 476.1
T L N _
e e morpholin-4-yl-phenyl) morpholin-4-yl-benzoic acid
methanone
(example AG)
5'~Triﬂuoroinethy1—3,4,5,6—
o (5-Methanesulfonyl-2- tetrahydro-2H-
0 Er«) ' morpholin-4-yl-phenyl)-(5'- |[1,2']bipyrazinyl (compound
318 | W L) 499.511 |trifluoromethyl-2,3,5,6- CV) and 5- 500.4
:Y[NJ/ o=5=0 tetrahydro-[1,2'Ibipyrazinyl- |Methanesulfonyl-2-
’ 4-yl)-methanone morpholin-4-yl-benzoic acid
(example AG)




(exanple AG 0 ° o N) (5-Methanesul fonyl
1-(4-Trifluoromethyl 11 " pyridin-2-yl)-piper az|9nI%IamRI\2007
NJ nor phol i n-4-yl-phenyl)-[4 1 (W02002529) and 5 313"

Wb 2005/005366:0 498. 523 (4-trifluoronethyl -pyri di PCI/EP2004/009665

10

15

20

25

Met hanesul fonyl -2- 499.1 F yl) fﬁ perazin-1-yl]-

nmor phol i n-4-yi - benzoi c acid me]t anone (exanple AG 9
March 2007 WD 2005/ 023260 PCT/ EP2004/ 009665 -162 MAV
No. Structure MN Systematic Nane Starting materials
found (AM+) -(6-Trifluoronethyl O

( 5- Met hanesul f onyl T@bletIryt)atipnddYatiraeutefdh)0 (" -)

nDrphoIin 4 yI phenyl)-[ 4- pyridin- .. 3814 FF"
(~ 498. 523 (6-tr| ronethyl pyrldln 2-
g%ig - pi perazi n-1-yl ]J-i%ﬁ-ﬁanesul fonyl -
_0 nor phol | n-4-71- ben20| c &mg netdsangne 1(06)1:@ng| e500. mg
AG) - Pi perazin- 1- yI - 0 (5- I\/Et hanesul fonyl -
5tr|fl or.onet dlneo
rmr phol’i rPOE °¥fcﬁ -[4 (conpound C§)‘5 and 51%015 " I500
499, SLictQQe-AnhyﬁtomrﬂiP@t hyl - 32®.0 0-105 - 30 150
'I\/%t haggasﬂﬂllcflg%yl -2- =fi=0 pyri né di n- 5-y|6) - pi per aﬁzi n-1 30
4.  Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1
Total - 167 167 167 831

Manufacturing Procedure

1.  Mixitems 1, 2, 3 and 4 and granulate with purified water.
2. Drythe granules at 50°C.

3. DPass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; cornpress on a suitable press.

Capsule Formulation
Item Ingredients mg/capsule
5mg 25mg 100 mg 500 mg

1.  Compound of formula I 3 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4 Ta | 10 15 10 25
5.  Magnesium Stearate 1 2 2 5

Total 200 200 300 600

.- Manufacturing Procedure

1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2.  Additems 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.



F yl]-nmet hanone norpholin-4-yl-benzoic acid (e %ﬁ
AG o0l (5-Methanesul fonyl-2- 3-Piperazin-1-yl-6 - 2007
nor phol i n-4-yl - phenyl ) -[ 4- tnfluoronethyl - pyri dazi ne
316 " | 499.511 (6 trifluor®fethyl - pyridazin-
(conpound CT) and 5- 500.4 " " Methanesul fonyl-2- F 1
0= =0 3-y|)-piperazin-1-ylﬁgﬂﬂﬁnrpholin-4-y|-benzoic
acid nmethanone (exanple AG 0 [4-(4-D et hyl am no-
Di net hyl - (4- pi perazin-1-yl- 0 C'/ [ 1,3,5]
LA eompoundydf formpilper azin- [ 1,3,5 ] triazin-2-yl)
-amne - 317 " = 475.571 1-yl]-(5-nethanesul f onyl - 2-
(conpound CU) and 5 476.1 anesulfonyl-2 "YvN o=io
mor phol i n-4-yl - phenyl ) - Met hmefphgti n-4-yl - benzoic
acid nethanone (exanple AGR 5N Trifl uoromethyl -3, 4,
5,6 0 (5-Methanesul fonyl<2-

bi pyr azi nyl

mor phol i n- 4-yl - phenyl )f (5N [}
(conmpound 318 N, 499J£;;ﬁ;rg whonet hyl -2, 3,5, 6- CV)
and 5- 500.4 0=S-OAtetra o-[[ 1%2']bi pyrazinyl -
Met hanesul fonyl -2 F 4-yl)-net hakone
nmor phol i n-4-yl -benzoi ¢ acid (exanple AG 9 March 2007
Where.V\D 20051023260 PCT/ EP20041009665 - 163 Tabl et
"®or nul ati on (Wet Granulation) ItemlIngredients
ma/tablet 5 ng 25 ng 100 ng 500 ng 5 1. Conpound of
- . for Jat 5 25.100 50? 2, Lactose Anhydrous DTG 125
Ar s b flod o7 subRcigted gy s egitres Herowy! with the exception of

unddbsrintedsicall, toiftainghd dhOsfo SPhAR miRogerbtoms, and wherein the aryl and
the heteroaryl groups are substituted by one or more substituents selected from the group
consisting of hydroxy, ha_logen, NOg, CN, {C-Cg)-alkyl, (C;-Cg)-alkyl substituted by halogen,
(Cy-Co)-alkoxy, (Cy-Cg)-alkoxy substituted by halogen, NR'R®, C(O)R® or SO,R";

R' ishydrogen or ( Cy-Cg)-alkyl;

R? and R? are independently from each other hydrogen, (CR),-hydroxy for R being hydrogen or
Ci-Ce)-alkyl, or are (C,-Cg)-alkyl, (C;-Cs)-alkenyl, (C; -Cs)-alkyl substituted by halogen,
(CH2)n-(Cs-Co)-cycloalkyl, (CH,)q-heterocycloalkyl,

(CH3}y-0-(Cy-Cg)-alkyl or (CH;)p-aryl or

R? and R? form together with the N atom te which they are attach a heterocycloﬁlkyl ring,

optionally containing in addition to the N atom a further heteroatom, selected from the

. group consisting of N, § or O, which rings are unsubstituted or substituted by (CHz)n-
hydroxy, (C,-Ce)-alkyl, (Cy-Cg)-alkoxy, (CHz)a-0-(C;-Cs)-alkyl, or form together with the
N atom a 5-membered heteroaryl group, optionnally containing in addition to the N atom

one, two or three further nitrogen atoms and wherein the heteroaryl group is optionally
- substituted by (C,-Cg)-alkyl;

R% R*and RS are independently from each other hydrogen; halogen,
(Cy-Ce)-alkyl or (C;-C¢)-alkoxy;

AMENDED SHEET




5. Magnesium Stearate 1 1 1 1 10 Total 167 167 7 8
Manuf acturing Procedure 1. Mx items 1, 2, 3 an#%a’é?ﬁéom

granulate with purified vvate%. 2. Dry the granul es at
50C. 3. Pass the granul es ¥ ough suitable mlling

R’ ssw,mmm(o)ﬁﬁsqcﬁggmg@@w&i ! kex three ninutes;

conpress on a suitable’press. Capsul e’ Formul ation
Item I ngredi ents ng/capsule 5mg 25 ng 100ng 500 ng 20

7 andIR® Elomu Al
R andR O TRRpBI Ay O olnge nglof bl (GG %8 5t of
(Grfped-2llyl, ps famn togethsr with gheeliatam So whichttheylargattached s
hel R8G9 A% PO B0 koo kMG RE M0 R RERUEL fral Reteroatom,
selected fom thergsoup eandiséngatNnS er ®or 3 ninutes. 3. Fill
into a suitable capsule. 9 March 2007 -164 Cains 1.
¢ . Acompound of formula Rr 2 O'N. R rN\ A NI R6 |
R® s ypdrogy, §CRCs whllsylel Gy-(od-dysloalirsly 65t Ce ertlleakymr NRIBSt i t ut ed
aryl or 6-nenbered heteroaryl with the exception of -
0 . uUnsubstituted phenyl, containin Qne, two or three
R™ is (it o eyl Chind-(Gorids ) wiveloalkpl arR&Ry| and  t he
het eroaryl groups are substituted by one or nore

; substituents selected fromthe group
R and R™* are independently from each other hydrogen, C{0)-(C;-Cg)-alkyl,

S02-(C1-Cg)-alkyl, or form together with the N-atom a 5-membered heteroaryl group
optionally containing in addition to the N atom one, two or three nitrogen atoms and
wherein the heteroaryl group is optionally substituted by halogen,

{Cy-Co)-alkyl or (CH,)o(C3-C)-cy<loalkyl;

n is0,lor2; _

and to pharmaceutically acceptable acid addition salts thereof,
with the proviso that
1-(4-methoxyphenyl)-4-[2-(4-methyl-1-piperazinyl)-5-nitrobenzoyl] -piperazine
1-(4-methoxyphenyl}-4-[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine,
1-{2-(4-morpholinyl)-5-nitrobenzoyl]-4-[2-nitro-4-(trifluoromethyl)phenyl] -piperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl] -piperazine,
1-{2-{4-(2-hydroxyethyl)- 1-piperazinyl]-5-nitrobenzoyl] -4-(4-methoxyphenyl)-piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl] -4-[5-nitro-2-(1-piperidinyl)benzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-pyrralidinyl)benzoyl]-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-[2-(4-methyl-1-piperazinyl)-5-nitrobenzoyl] -piperazine,
1-{2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-morpholinyl)-5-nitrobenzoyl] -piperazine,
1-[5-[[methyl(phenylmethyl)amino]sulfonyl]-2-(4-morpholinyl)benzoyl} -4-(4-nitrophenyl)-
piperazine and
1-(4-acetyl-2-fluorophenyl)-4-[2-(4-morpholinyl)-5S-nitrobenzoyl]- piperazine,

are excluded.

~ AMENDED SHEET




wherei

consi sting of hydroxy, hal ogen, NO2, CN,
(Cl-Cs)-allcyl, (Cl-06)-al kyl substituted by hal’dg&sh 2007
(Cl-Co)-al koxy, (Cl-Co)-al kogy substituted by hal ogen,
NR Rs, C(OR9 or SO2R10; RO g hydr ogen or
(C - C6) al kyl; R2 and R2'are independently from each

2. Acqapoumd At dRjBRU2 (CR2) " - hydroxy for R being hydrogen or
Cl-C6)-al kyl, or are (Cl-C6)-allcyl, (C2-C6)-alkenyl,
(Cl-C8)-al kyI substituted by hal ogen, (CH2)i .
(C3-C6) -cycl oal kyl, (CH2)f heRerordycl oal kyl, (CH2), ;
O (Cd-Co6)-alkyl or (CH2), -a yl ®¥r R2 and R2" form

together with the N at Fk?ey are attach a
het erocydoal kyl ring, [ o ﬁlon IIy cont ai ning in.
addition to the N at ohh\@){‘ r/ «eroatom sel ected

fromthe group corf¥isting’ of Sor 0, which rings
are unsubstituted or substltute%l by (IZH2), hydroxy,
(A -CB)-al kyl, (C-0C6)-al koxy, (CH2), O (Cl-0Cs6)-al kyl,
or formtogether with the N atom a 5-nenbered
rI’1eteroary| group, optionnally containing in addition
to the N atom one, tvvo or three further nitrogen

Ar is !gﬁﬁ@liu?tﬁg 8K S%fgt%é he er el éélﬁ%ﬁert%%gza{g %@%?@c@{;h)ﬂn of

Rl

unhfbdﬁ@ﬁéﬂjlﬂimlyy ctﬁﬁt@iﬁmw OWdﬂ er t}hrydimaggén atbﬁispegﬁfwherem the aryl and

theja:@e;oa%ﬁ%l iL(l arg gu@utﬁy%&% 06%( e gx u%eg)lgle E{:I;ﬁ(g Iﬁ'orn ghe group
corfsting @6h dlﬁxNH?iaB};E’n NRG,, TN, (RS- C%D-%deb dépé)a)iﬂltﬂ syb$titamed by halogen,

G R e SRS R R Gl R

which they are attached a het erocycl oal cyl ring,
optional | éo)n n|ng|n addition to the N atom a
5B o7 fer Epk sel ected fromthe group

consistlng of N, Sor 0; R9 is hydroxy, (G -C6)-alkyl,

R? and REareantessh e i e teates by fos i By R ey BTh
(CAQH)-dRtehyl Y(SZ-ICIB]i Mbﬁliﬂu]z’edf b"}d:ml(%ag{(kcgtdibwcyﬂyﬁlkjﬂghﬂerocycloaﬂcyl
(cﬁéé)eaa%&(% i B s AL et oS gl

(C1o0))-MeAlAN, (@ Ralliyh®-RI, (OATE)- syl 1NRRpard @t meaitiered heteroaryl
two.or three n tr(}gen atorrB and wherein the
corfaniRg ey W "g‘?rcfhbe TOgA BARF y substituted by hal ogen,

((31(@) a%)l a@i'ﬂé CPCsX ) 5 6£-8-rkbhbérvé b@t@fdﬁh"}rl conthining one, two or three

or2 har maceutj cal | y acceptapl e acid
hetggaiombfelesird om ? BEOP CORSIERRE A By PUphy g mtrogen, wherein aryl,

het@ro%ﬁd&ﬁfql] Q% BERAafe hsubditiBld bt substituted by one or more substituents
selected f? enrl aﬂﬁelz ép(/)lu%) ;gnsr:sltltnrg%?'i%r%xly, ha_lo%eg,e C?Z(IJS -alkyl or (C,-Cg)-alkoxy; or
R? and R? form together with the N atom to which they are attach a _heterocycloalkyl ring, .
optionally containing in addition to the N atom a further heteroatom, selected from the
group consisting of N, S or O, which rings are unsubstituted or substituted by hydroxy, (Ci-
Ce)-alkyl, (C,-Cg)-alkoxy, (C;-Cs)-alkyl-O-R”, or form together with the N atom a 5-
membered heteroaryl group, optionnally containing in addition to the N atom one, twb or
three further nitrogen atoms and wherein the heteroaryl group is optionally substituted by

halogen, (C;~Cg)-alkyl, (C,-Cg)-alkyl substituted by halogen or (C3~C5)*cydoalkyl;

AMENDED SHEET




1- (4- met hoxyphenyl ) -4-[

2- (4-nor phol i nyl ) - 5- ni t r obenzoyl | - pi per azi ne, 1-° March2007
[ 2- (4- nor phol i nyl )-5-nitrobenzoyl]-4-[2-nitro-4-(tri fl
uor onet hyl ) phenyl ] - pi per azi

R R dnd ¢ wmt?xm%@ﬂfp it edeh (ﬂhérclﬁrd?oggl W68/, hilbpat, EReNzo

“ﬁ'sﬁﬂﬂﬂl(@rﬁ¥Hﬂbﬂ&EQmNRﬁli pi perazi nyl ]-5-ni trobenzoyl
_ ] 4- (4- met hoxyphenyl ) - plpera2|ne
5 2 fl uoro- 4-§1 oxopropyl ) phen '
R z[ GNnC{OXR 28 @r*@bbdk}’ldIS@R) hnenBzIdB} R'% pi per azi ne,
1 [ 2-fl uoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-pyr
rolldlnyl)benzo |']-pi perazine,

R’ and R*jage intependently ffomseag oyt qud:reggd,IC; Cs)-alkyl-(Cs5-Cg)-cycloalkyl, (G-

Cﬁ) 12 rog §C s)héyil'o[ag(% Buoolrrgﬂ t‘g}%%%l DR 16%5 | ? gchiﬂ’x.]ch they are attached

{)chkmucyﬂsully optiomilyenatimipg jr Sddition obehe203to a further heteroatom,
seli&fcgﬁ??’% gr°XP(°P“%§<%;§r°fﬁ§f|5)%rh%hy| ] 4 [ 2- (4- mor phol i nyl

) - 5-ni trobenzoyl ] - pi per azi ne, -

9 ls%ﬁ Y ?p@s Fh)%ﬁam nqﬂqﬁu %o&g%&w&phol i nyl)

1-(4-acetyl -2- fluorophenyl) 4 [ 2- (3 nmor phol i nyl )-5-nit
D T9

B e e B R o S L e

r~-R NI \ ~s4 Ar R RR RS vvherelnArls :

b d bs -

and I GH EreR R e bt e ClobiSrPecuEd
SOphei(k)-alkdndreformnggesing withithe ¥ -atdi @ 6- Mefbegd heti el group
op QLB o SR S L R e B Snand
wherein the betoroacy gsoigt iis ogtiofiallyydbaityited sl }a n, N02 CN, -

T Bl R S ST obBheoST.

NR7R8, C(ORO or SRR O Rl is hydrogen or

R13 ishg%ﬁg%ﬁ-ggkké%gwaﬁ)@?g%g%y?ar i )nd:rx;;ldent l'y from each

(C3-C6) - al kenyl, (C2-C6) - al kyI substituted by hal ogen,

and(pgarr&%euﬁf\,/ﬁylaciee}gxb&;%:ﬁ & fasl,tjr(lé/rlebf,
with the(p@ovi&6thaal kyl - het erocycl oal kyI (G -C6)-al kyl-C(O) -R9,
L2 B e S b oyl ipgrevine
1-(4-methoxyphenyl)-4-{2-(4-methyl- -1-piperazinyl)-5-nitrobenzoyl] -piperazine,
1-(4-meﬂloxypheny1)-4-[2-(4-morpholiny1)-5—nitrobenzoyl]—piperazine,
1-[2-(4-morpholiny})-5-nitrobenzoyl]-4- [2-nitro-4-(trifluoromethyl)phenyl}-piperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl] -piperazine,
1-[2-{4-(2-hydroxyethyl ) I-piperazinyl]-S-nitrobenzoyl]-4-(4-methoxyphenyl)-piperazine,
1-{2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-piperidinyl)benzoyl]-piperazine,
* 1-[2-fluore-4-(1-oxopropyl)phenyl] -4-[5-nitro-2-(1-pyrrolidinyl)benzoyl]-piperazine,
1-[2-fluora-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-1-piperidinyl)-5-nitrobenzoyl ] -piperazine,
1-{2-fluore-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-1-piperazinyl)-5-nitrobenzoyl ]-piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-morpholinyl)-5-nitrobenzoyl]- piiaerazine,

AMENDED SHEET




contai ning one, two or three nitrogen atons,
(Cr-C6)-alkyl-aryl or (G -C6)-alkyl-5 or-6- msrrbegrl\éamh2007
het eroaryl containing one, two or three heteroatons,

sel ected fromthe group . CONET st | ng of oxygen, -sul phur

QB P S i B SO bt igppheny

piperazin¢ andsubsti tuents selected fromthe group consisting

1-(4-aGp R oxéhwﬁl ?&gfg#rfé@r@b(ﬁwlﬁhmﬂ?ﬁ@zgﬁ% BREgnei oh

are exclddiey. are attach a heterocycl oal kyl ring, optionally
containing in addition to the N atoma further
Jheteroatom .sel ected fromthe up consisting of N,
3 6?“'@’”“%%”&%“1"1‘??@@%@”%5u%%‘?g{"’gt ed or substituted
by hydroxy, (Cl- C6)-al kyl, (G -0C6)-al koxy,
(G -Co6)-al kyl -O-R13, or formtog:ethq{z with the N atom
a 5- menbered heteroaryl groum OfNTonnally containing

i'-n addition to the N ato%me,
n

nitrogen atons and wherefn the paryl group is
optional ly substituted | Q& C}l- C6) - al kyl
(C1-C8) - al kyl s ed ifal ogen &

(C3-C6) -cycl oal 1 r§l NDED SHEER®9 March 2007 -167

R3,-R and R6 are independently from eadh- ot her

hydr ogen, hydroxy, hal ogen, CN, (G -C6)-alkyl,:
whereid C - C6) - al koxy or NR7R8; R5 is N2, CN, C(O R9,

S (Ad-0C6)-alkyl, SO2R10 or is NR'R 2; R and Rs are

: independently from each ot her hydrogen,

R is h?&-} é%/eh?’f\]gz,r yllﬂl@l G%Mu%@'d@{'c -(aﬁlyls hal en, (C-Cg)-
alkoxy, (rﬁl sbatitytedduthelpgen, tIéls 65913 GJIISIQRR rl ng,

m islopg,i,gnal I y cont aining in addition to the N atoma
urther heteroatom selected fromthe gr oup

_ consisting of N, Sor 0; RO is hydroxy, (d-C6)-alkyl,

R' ish{drdz&bd ct aﬂ]f@i] (G -C6)-al koxy or NR R8; R10 is
g’ gCo)rglylky‘?3 C3- Co) - cycl oal kyl ,
(Ct-Co)-al kyl - (CS C6) -cycl oakryl or NR R8; R' and R12

Rand I@n:ﬁe hﬂl%ﬁ@ﬁ&?ﬁgltf{?i? fe!a&ﬁaé%@ﬂ% ;%j:mgﬁ% gr ﬁgc?r%q for R being hydrogen or
Cr-Coglioncr a1 6-CrbalkplatGra: £0-Meylsubstityteddydogen,
(CI—EB’ ((%r\@%)l éﬁrcfb%ﬁéy?'(@!—l” ngrﬁgm&aw to the N at om one,

hree ni'tro ato wherein the

(Cf'hér@r@r@d) -adkdop (€ z}apﬂrylonal |y substituted by hal ogen,
(G -0C6)-al kyl, (C| C6) - al kyl substituted by hal ogen or
(C3-C6) -cycl oal kyl ; R 3 is hydrogen, (d-Co)-alkyl or

R, R'a dc%6 Co) acquldgmr&nﬂy fmth gl otfee dydiogen. halageaept abi e

thereof, wth the proviso that

(C' g E i Z(b( ?’%t@i g‘i’m no) et hy] ] am no] -5-ni trobenzoyl |

-4 (nethoxyphenyl) pi per azi ne,

R s N IR ERENI )] 3 itk per azi nyl) -5+
1 (4 nethox)phenyl) 4-1 2- (4- nnrphollnyl) 5-ni t robenzoy
R’ and RIB Lreq %lerli]t?y from each other hydrogen, (CH3),-(Cs-Cg)- cycloa].kyl or

(C1-Cs)-alkyl, or form together with the N atom to which they are attached 2
heterocycloalkyl ring, optlonally containing in addition to the N atom a further heteroatom,

selected from the group consisting of N, § or O;

AMENDED SHEET




1- [2-(4-norpholinyl)-5-nitrobenzoyl] -4-

[2-nitro-4-(trifluoronethyl)phenyl] plpelrazmegMarch2007

1- (4- et hoxyphenyl ) - 4-[ 5- nltro 2-(1-pyrrolidinyl)benzo

yl ] - pi perazi ne,. 6

R e P Y TR A Tt Mskp o NRTR'

1-[ 2-fl uoro-4-(1-oxopropyl)phenyl]- [5 nitro-2-(1l-pip
0 ;o g R i i D :

D SR G T AR RS .

[ 5- nltro 2-(1-pyrrolidinyl)benzoyl]-pi perazi ne,
R and {23 ‘sﬁ: e R B IR (O CR R

; kl.@rﬂls ; dr f@im dogerivep pith) thia dhrytofn 45 {rRerfleratbhétytoatyl Eroup

W@[’%ﬁ# Pashigtig AR A YA SRR ORE eh8 o5 hope piragen Pt ond
whersinthe h eﬂgmzﬂ)gkqupps ppumauyeubsmﬁbmﬁphaygﬁ 9 Mar ch
(%g%or]i‘%?ﬁ&é%bm ﬁ%’#’ag:ﬂgwﬁ hil )(Zmnm)]r ophenyl )

pi perazi ne and 1- (4 acetyl 2-f1l uorophenyl) - 4-

15621—§1_42 nor phol i nyl ) -5-nitrobenzoyl] - piperazine, are
ded. 3. A conpound) of formula 1-1 according to

and| taiphmiindreRtitdllRAcdeBtablecid ddditjon salththibrddf | / R4 m R5
-1 wherein R is hydroxy, hal ogen, NO2, CN,
(d-C6)-al kyl, (Ci-Cg)-alkyl substituted by hal ogen,
4. A cofpiouBt)of farmidxlr] a¢Orditg e ahion 8 ywhivhsbmpoiueds dby
hal ogen, NR R8, (O R9 or SOZR10; mis 1, 2 or 3; R

1-(4- {4 EZ dg:é' ggﬁ{}ﬂ.r%@&lgnr?gﬁgiﬁ -ben%g)gfggneﬁ%m(—i:ﬂy)-?; fluoro- phenyl)-

thaponexy for R bei ng hydrogen or d -C®6)- aIkyI or are

1- {4 [4(%9@(%11 ?%l%no—%—%ﬁ%%@%maolyb@éffam%gsy ﬂu?/rgr%e]nﬁgrethanone,

1-{4-[4¢ Q-iethyleatieo deyiticcbdnzy i) -pirEin -1 G -BHluG6) -phkbipl] -ethanone,
I-{3- ﬁ&% %?i ¥sobut§l?éhﬁ ?%—mn%?be?%gylégd%gend? yrgheny ~& glgcbne,
1-{4- [%@-G}@B?ﬂ}uaﬂdmmé RBrd-berdNdORl)-piperafin )} 1P-3-fluoro-phenyl}-ethanone,

LR i O i g o bt e Epheny M ethanone,

1-{4-[4¢@3cyB®pentybintiabbytitrorbenzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone or
1-(4-{4-[2-(allyl-methyl-amino)-5-nitro-benzoyl]-piperazin-1-yl}-3-fluoro-phenyl }-ethanone.

5. A compound of formula [-2 according to claim 1

wherein

AMENDED SHEET




(Ad-C6)-al kyl, or formtogether with the N atomto
which they are attached a heterocycl oal kyl ri ng,March2007
optionally containing in addition to the N atom a
further heteroatom sel ect¥8-fromthe grou

R Si. St of. H
TR CarCRm by e -t ettt baPRlngen, (C1-Co-
alk@ly; (BYEH gy sabstidteB%y halRkken,iNR’REICG(GR? a+ saLR"’ ;(CH2) n :
(S(AZS 06')!1 cydoal kyl or NR7R8 R* and R12 are
m  Shfetident |y from each other hydrogen,
C(O-(g-Cco)-allcyl, S®2-(d-C6)-alkyl, or form
. together with,the N-atoma 5-nmenbered heteroaryl group
‘sbﬁ PS%‘PW@'?%M"EWH ng in addition to the N atom one,
wo or three nitrogen atons and wherein the
eteroaryl group is optionally substituted by hal ogen,
N d -C6)=al kyl -or (CH2)"(C3-C6)-cycloal kyi; n
i s0,1lor2; and to pharmaceutically acceptable acid

\a‘ﬂﬂi Hét&ﬁcﬁﬁiaﬂ@l hﬁgnr(gﬁfon &)rﬁﬁﬂﬁg%‘gdcﬁ{loﬁ & AR atbinl a further

accordin unds are
heteroafomys ezteécfw? s)wprﬁepﬂwngaqm §pr 6, mbighgingsEoynyubstituted
I - -
sget v el 1, B e QBN 0.(6Cl
or foryn ljogc@glf mﬁlﬁﬁmm] S-merbemdd eteroaryl group, optlonnally contammg in

ad&m{)ﬁ 'tJ) fe(RadeebhY, |t@€6‘cﬁ‘Qh1%e Rl nﬁ?%%gxt&nﬂm%kiﬂ the heteroaryl

| ]-3-fl uoro-phenyl ] - et hanone, | uoro- 4-
8“[%’6219‘11%%?}1?%@@ bg (Gi-Geballsghzoy! ) - pi perazi n-1-yI]-p

henyl} et hanone,
{% [ 4- (2-cycl obutyl am no-5-nitro-benzoyl) - pi perazi n-

R, R4f=\ W - g fngspen \rqm sedhentberdiydrogen, halogen,
C T | am no- 5- ni tro-benzoyl) - pi perazi n-
¢ ljl_%)ﬁﬁ]kﬁo-?cugdo phieqﬁyl} =et hanone,
1-{4-[4-(2-cycl opentyl am no- 5-ni tro-benzoyl) - pi perazin

5 - b 1p12
R sqéf’?}%ﬁ[dgk gr 8% @bhﬁlqgtﬂggﬁill”o benzoyl j - pi per

(al am no
azin-1-yl}-3-fl uoro phenyl ) - et hanone. 5. A conpound

R’ and R? arfe%cfggte@de}lﬂ ﬁ%(fﬁ Qﬁéﬂ Se V\ﬁ&%ﬁ% @o%&%ggqggéﬁ%ﬂaﬁgﬁ or

(C [2@{)7&]_1(}’1 or form together w1th the N atom to which they are attached a
heterocycloalkyl ring, optionally containing in addition to the N atom a further heteroatom,

selected from the group consisting of N, § or O;

- R’ is hydroxy, (Cy-Cg)-alkyl, (C5-Cg)-cycloalkyl, (C;-Ce)-alkoxy or NR'R%;

R is (C1-Cg)-alkyl, (CH,)n-(C3-Cg)-cycloalkyl or NR'RY;

R' and R" are independently from each other hydrogen, C(0)-(C;-Cg)-alkyl,
S0;-(Cy-Ce)-alkyl, or form together with the N-atom a 5-membered heteroaryl group
optionally containing in addition to the N atom one, two or three nitrogen atoms and

- wherein the heteroaryl group is optionally substituted by halogen,
{Cy-Ce)-alkyl or (CH2)n(C3-Cs)-cycloalkyl;

AMENDED SHEET




-170 R -is hydrdxy, halogen; NO2, CN, -(G -C6)- 14‘2 h2007
(G -C6)-ai kyl substituted by hal ogen, (Cl-C6)-
(CI-C6) - al koxy substituted b¥ hal ogen, NR RS, C(O) RO

or SO2R10; mis 1, 2 or 3;-1&-is hydrogen or
&Cﬁ ) -al kyl ; N is a het er ocycl oal kyl ri ng,
Sopt Pbfral |y containing in addition to the N atom a

aﬁmrdmﬁkmammﬂg@k@dptabs@m& h&ditibs QMsthQedsT OUP

consi sting of S or 0, which rings are unsubstituted
or substituted by (CH2),; hydroxy, (CI-C6)-allcyl,
& A cdehpodl KePyrmblILH2) accd2ulrfel to Rma, Witlch cof?x‘boflﬁdsrﬁre

together with the N atom a 5- nenmber ed het er oar yl
u ign |y contai,ning in dition to t
t-t4 LGRSt oo S P iy . i‘gé#"af%ﬁke'a’ cethanone
1-{3-flubgy-gi[n- Bhﬂtrb@l—ﬁft@ﬁ[dlﬂl 1- beH@o ] falzII0 henyl}-eth ,
! ﬂsubs [% g% & ai }*ﬁ%p@l@ P-Iy] R%j) en)é ethanone
1 Pﬂ{ﬂ)e%é I -rﬂlF9 e bikridachy ok weawrl nllap ethanone,
1-{4-[4-C} c—);%)méﬂ -Yays- nﬁfo-b@}zg??)mﬁéégglﬂ%r —ﬂlﬁ)r&@en Rt;lanone,
a or is a
1-(3- ﬂ%' 4 lﬁééﬁ%ﬁggrﬂl gwdnﬁéécrwverWO}é{r\leimv&%b K- PhenyD-
eﬂ(aﬁHﬁ)_r (C3-Co) - cycl oaI cyl or (Cl-C6)-alkyl, or form
om to which they are attached a
1-(3- ﬂvféf 8 -E%i%w‘é @&Enq RIP?T lindpyly- éﬂaFfpybf‘@é‘N%ﬁaPWFﬁalw yil-phenyl)-
etlagdhtéion to the N atoma further heteroatom sel ect ed
from hf %roup consi sting of N, : RO is hydraxy,
1-(3-fiyqep-4obi-I2f kynethyl papespiiodyyd) éapkyrbenmll-m@ymamkbw -plenyl)-
eﬂ{yﬁ’oﬁ?@ RtO is (Cl-Co6)-al kyl, (CH2),
O@T cl oa{lkyl or. NR7R8; R' and R12 are
1-(3- ﬂ‘i@raedp ety rlidn- 5y Rei-nifjatPergent]-piperazin-1-yl}-phenyl)-
etfahbhe (Cl - C6) -al l cyl, S02-(Cl-C6)-al kyl, or form
with the N-atoma 5- menber ed heteroaryl gr oup

{ t he
1-(4- {%@?ﬁe%ﬁrérhyyr%@mral -hiyRop-pHrerbienzoy B rpipeazind - )I‘ll}'étfbmr%'ri’@m}’l)*
eﬂ{aﬂ@n@r three nitr ogen atons and wherein the
S b e aE unone
1-(3- ﬁ@'ﬁ-f{@[iv@' ﬁpdr%gp-ﬁlperla?rg-lfy'l) 5ndtr&-bedzo)] -PAperdBifl- LA} -phenyl)-

pharmaceuti cal l.y accept abl’e acid additfion salts
ethapeideof . 6. A conpound of fornula 1-2 according to

1-{4- [4Qbadz€‘1?:5 —IWSC:Be&QH&ﬁH&% tRhsoyl-pipeladinl FyII-RRG ol fhenyl}-ethanone,

1-{3- ﬂ"ﬁ'é‘?rﬂo[;ﬂ‘@ meﬁwaszilfﬁnﬁ%rmynrghdmuloﬂob@ﬁeﬂwppeewamﬂephenﬂ}-
eth;m{&fluoro [4(5 nitro-2-pyrrolidin-1-yl-benzoyl)-p
erazin-| - henyl } - et hanone,

N-methr{) #azmqbdrxylfbdm (mari wor2ethilophdngDrpipergtingd readydnylbi
berREAR6IBadmidk! | - phenyl} et hanone,

- N-methyl-4-morpholin-4-yl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyi} -
benzenesulfonamide, \

'3-[4-(4—acetyl-2-ﬂuoro—pheny])-piperazine-l—carbonyi]-N-methyl—4-pyrroiidin-l—yl-
benzenesulfonamide,

. 1-(3-fluoro-4-{4-[2-(3-hydroxymethyl-pyrrolidin-1-yl)-5-nitro-benzoyl] -piperazin-1-yl}-.
phenyl)-ethanone,

2-[4-(2-morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-5-trifiuoromethyl-benzonitrile,

3-fluoro-4-{4-{5-methanesulfonyl-2-piperidin-1-yl-benzoyl)-piperazin-1-yl}-benzonitrile,

2-flooro-4-[4-(5-methanesulfonyl-2-piperidin-1-yl-benzoyl)-piperazin-1-yl]-benzonitrile,
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1-{4- [4-(2-azepan- |

-yl -5-ni tro-benzoyl) - pi perazin-1-yl] 9 March 2007
- 3-fl uor o- phenyl } - et hanone,_ __1-(3-fl uoro-4-{4-

[ 2- (2- met hyl - pi peri di n-1-y1¥25-ni tro- benzoyl ) - pi per azi

- Fopp e BB B R ermgin el mebaneypo Fpigepidin- 1y
phembeykihanpieper azi n- 1-yl } - phenyl) - et hanone, _

(- et lclo g e R ban v e s Bapimbl ot bl efdin-11
plenyB-hkthenane}- { 4

: - (2- et byl . pyr.roli di,n-1 - -5:nj - b l,)-pi

-1 e i e pymoiatce) <P P
birzef@uifordidiyielr o- pyrrol - 1-yl ) - 5-ni tr o- benzoyl ]

3—[4—(‘]_f_)cl{'%l_eo;?—ﬁllg%%Q—é‘fl}égy'})zp?iﬁgrla%ggﬂ:&pbecg]r}/yll})-ﬁ—r%te %ﬁgpp?&rolidin-l*yl—
bdntereSulfortarid®- t hi onor phol i n- 4- yl - benzoyl ) - pi perazin-1-

3-{4- o P S udra el BRPS pineripest-sabpartl N -metl - pyeplidin-1-yi-
benbarzdfdnhapdger azi n- 1-yl } - phenyl ) - et hanone, 1-{4-

31 Rugor PR i herog Mg - o o - it APyt foldin- 1y
bepdeneiulfoptmadeesul f onyl - 2- pyrrolidi n-1-yl - benzoyl ) - pi per

3-[4-(‘ﬂé#ﬁg}{lﬂ‘wjﬂl%;@{E]g@?{'lpiffeﬁiez?ﬂ?%ﬂ?:%%bnyl]—N~meﬂ1yl-4-piperidin-l-yI-
behdeneddforinfmidior omet hyl - phenyl ) - pi per azi ne-1-carbonyl ] -
enzenesul.f onam de, e .
34K ﬁ&?r@@z{?ﬁwmﬁ- heabgprik N-methyld-pipetidinorat-hgpzeprgifonamide,
3-[4-(4ytyanpiphicsipienll) padoaitd- | -carboapR anaseth o0 pipedidin-1-y1-
b 3&\%4- aclegt yl - 2-fluoro-phenyl)-pi perazine-I|-carbonyl ]
e @9?‘9 “pyrrolidin-1-yl- benzenesul f onani de,
3-[4—(4lq(aﬁo-f3Lﬂmer=pﬂfreﬁf%-[pﬁJe("a?ziﬂt¥Wc@ﬁb)bﬁ?ﬂfmlmétﬁﬂtﬂjuip&iﬂidd%}l) -
b S5-nit tg benzoyl | - pi perazin-1-yl}-. phenyl)-ethanone,
eﬁz-eflﬁs-“é D#BI95hol i n- 4-yl - 5-ni tro- benzoyl ) - pi perazi n-1 -yl
N-methyl 3~ pipesfidit o-pre{ Hyd-tireictHyl lphenyl Rplped®ife- f-carbonyl]-
b 4-&5- t hanesul f onyl - 2- pi peri di n-1-yl-benzoyl) - pi pera
¢ eﬂ-sl@dé’r‘ﬁ?m nzonitrile,

3-4-2$1fddqr-iﬂ:ﬁvdl'ntﬁl : 1= B REY-NGI Mlpi
[4-( ro - Qiffroldméthyi ;ﬁe{ﬁz\l}%ﬁp&ﬁﬂﬁyl &rmArﬁ/@gNrbﬂé%edﬁd ¥ géﬁén i-yl

oyl )-pi perazin-|- enzonitrile, SHEE
befﬁ%f‘%?ﬂﬁég%’?%t 172 t4-(2--
3-[4-(2 Rk e-4drifabfdrh@hfpHeh '-ﬂ%@@ﬁhé-ﬂ&aﬂ% L R-methyl-4 (pip 88din-1-yl-
hanesyl f onyi - 2:p5|aperi §éli)n- -yl - phenyll?;ﬂrret hg%{gne,[ﬁp Y
be’lzﬁg‘i‘%ﬂf"P%‘j& 4-trifluoronethyl -phenyl) - pi perazin-1-yl]
3-[4-(2-flor oMt ARS8 foh RV eRy ) poSer bk 11 k¥ onyl ) -N- 4- in-4-yl-
[4-( heﬁyl | hanonfei?@ v paser 1 onyl]-N-methyl-4-morpholin-4-yl
benzenesulfonamide or

3-{4-(3-flucro-4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-N-methyl-4-morpholin-4-yl-

benzenesulfonamide,

7. A compound of formula I-3 according to claim 1

AMENDED SHEET




[ 4- (4- cyano- phenyl ) - pi per azi ne-1-carbonyl ] - N-nget hy]| -
pyrrolidin- |-yl- berizeiiesslfonacaide, QEMZ%L2007
[4-(4-cyano-2-fl uoro- pheq%l) pi per azi ne-| - carbonyl ] -
net hyl - 4- pyrrol i di n-1-yl=I7Benzenesul f onani de,
[4-(2-fluoro-4- trlfluoroneth%L phenyl ) - pi perazi ne-1| -
carbonyl]-N—nethyI-4-pyrro|i;i < -Bt -
benzenesul f onam de, 3-[4-(3-
ro-4-trifluoronethyl-ph
-N—nethyl 4- pyrrolldln
3-[4-(4-acetyl - ~pﬁé
- N- net hyl - 4- plperl 1- yIR Py
3-[4- (4-cyano- phen -plpera2|neRI-carpgnyI] N—nethyl
4 pi peridin-1-yl-benzenesul f onam de,
h [4-(4-cyano- 2-fl uoro- phenyl) - pi perazi ne-1| -carbonyl | -
w erelﬁ-rrethyl 4-pi peridin-1-yl- benzenesul fonam de,
3 [ 4- (4 cyano- 3-fl uor o- phenyl ) - pi perazi ne-1| - car bonyl ] -

hetarys fEmypbefe hiEidaiincontaihing qhie. 4 Grthiee iy oAk gs:ipdignally
subitjtutet heoaz onmdre sEbystiaresitd selebed fone thsl groma bartting of h{droxy,

babge i CRC RS Ioh (b el Pl fated {5 o -

Cepeloapastistifeaby Bdogen, NR'R®, C(O)R’ or SO,R';
3-[4-(2-f| uor o-4-trifluoronethyl-phenyl)-pi perazi ne-1 -
carbonyl] N-wethyl 4- pi peridin-1-yl -

3
4-
3-
N-
3-

Rne- | -carbonyl ]
esulfonanide,

belregnes (Cl-ogpalkge, 3-
and&l ate ng%%r ?n )f\érr L oo oghq{%g%llﬁ;g ﬁcﬁl %‘T p}’deer afgr H%_eing hydrogen or
- Cghatioh %lﬂlafec(ﬂﬁtfﬂ‘. » (8%-Cs)-alkenyl, (Cj-Cg)-alkyl substituted by halogen,

f oronet h enyl ) - pi perazi ne-1-ca
(Chﬁ)dn@3 éKﬂi@? téljﬂé Eﬂr?‘fﬁﬁ’a%)] benzenesul f onani de.
(CHL) RO OHRalkyDdr (CH)agyl br 3 according to claiml

AMENDED SHEET 9 March 2007 -173 0 RNNR2 rNR N1

Rs 1 / Ra het aryl RRS 1-3
R, R'and R are independently from each other hydrogen, halogen,

(CrCﬁ)-alkYI or (CI-Cs)-aﬂ(OXY;‘

R’ isNO;, CN, C(O)R’, §-(C;-Cg)-alkyl, SO,R"or is NR'R'%;

R” and R® are independently from each other are hydrogen, {CH;)a~(Cs-Cs)-cycloalkyl or
(C1-Cs)-alkyl, or form together with the N atom to which they are attached a
heterocycloalkyl ring, optionally containing in addition to the N atom a further heteroatom,
selected from the group consisting of N, § or O;

R® s hydroxy, (C,-Cs)=alkyl, (C5=Cg)-cycloalkyl, {C,-Cs)-alkoxy or NR'RE;

® is (C1-Cg)-alkyl, (CH2)s~(C5-Ce)-cycloalkyl or NR'R%;

R and R' are independently from each other hydrogen, C(O)-(C,-Cg)-alkyl,
SO;-(CI-CG)-allcyi,"or form together with the N-atom a 5-membered heteroaryl group

AMENDED SHEET




wherein hetaryl is a 6-nenbered heteroaryl, conta}vI H%OO”/'
one, two or three nitrogen atons, optionally

substituted by one or nore substituents sel ected from
the group consisting of hyd¥dxy, hal ogen, NCO2, CN,

ﬁ%na@koﬂhﬁﬂ)&/m(aﬁgmg@ég %ﬁkaéilﬂ%z%’b%t ?gliujgé( ngl%gglg §ms and
ctha hetrreRd sraOs RgtionalBGaBaﬁute&'by hsloperdr ogen or

[e i ndependently from each
“%%@%13}% #“(('J(Régné}c “bxy for R being hydrogen or
Cr Co) - aI kyI or are (C 000344 (C2-C6) - al kenyl ,

n 15?8‘& ) al | cyI substituted by hal ogen,

n- (C3- C6) - cycl oal kyI (CH2) n het erocycl oal kyl
andepparmade@icalip eceepkaplic sid {ddit?on saits yeranf. R3, RO and R6
are i ndependently from each other hydrogen, hal ogen,

(A -C6)-al kyl or (C,-C6)-al koxy; RS is N2, CN,

8. Acommumﬂofﬁar@mlaDQ)acadrﬁmg,tostlo or is NR'R 2; R7 and
Re are independently fromeach other are hydrogen
(CH2) " (C3-C6)-cycl oal kyl or (C,-C6)-alkyl, or form
together with the N atomto whi they are attached a
het erocycl oal kyl ring, optiopna Iy containing in
addition to the Natomafur Nfiet eroatom sel ected
fromthe group conS|st|rng\ o 0; R9 is hydroxy,
(C, -Co6) =al kyl , (CS 06) c| oal (C Co6) - al koxy or

NR7Rs; RlOis( Sk Yyl ge G
_(Cs- 08) - cycl oalk NRﬂins R'

5and R12 are
i ndependently fro

ch ot her hﬁjrogemti

C(O-(d-Co)-al kyl, SOr(C, C6) -al kyl, or form

oget her with the I\I-atom a 5-nmenbered heteroaryl group
MENDED SHEET Rim 9 March 2007 -174 optionally
hetarylm-mamnbuged hetexidil, comtdining bae,walop thremﬁr.trdg\m atoins} BpHenally

t he.h
su@%%&%@ 5t SRl fortih6 Rerab anm e Sluisp it At hyptrony
WNQ&CI\C@%QMM K@-Co)- :Ilk)rISulﬁbntdted)by Ralogery (CPCg)-alkoxy, (C-

cPRRp RSt et @ﬁﬁf?ﬁpﬁﬂﬁﬂoﬁﬁj A Rocordi ng to

claim1l O \N~ rNR RB1 ./ W het, aryl R6
R! ishydrogen or (Cyi-Cg)-alkyl;

Q

! is a heterocycloalkyl ring, optionally containing in addition to the N atom a further

wherei

heteroatom, selected from the group consisting of N, S or O, which rings are unsubstituted
or substituted by (CHy);-hydroxy,(C;-Ce)-alkyl, (Ci-Cs)-alkoxy, (CHy)y-O-(Cy-Ce)-alkyl,
or form together with the N atom a 5-membered heteroaryl group, optionnally containing in
addition to the N atom one, two or three further nitrogen atoms and wherein the heteroaryl
group is optionally substituted by (C;-Cs)-alkyl;

R, R*and R® are independently from each other hydrogen, halogen,
(C1-Cg)-alkyl or (C;-Cg)-alkoxy;
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-4 wherein hetaryl is a 6-nenbered heteroaryl,
containing one, two or three nitrogen atons, 9 March 2007
optionally substituted by one or nore sub-stituents

sel ected fromthe group con€pPsting of hydroxy,

R is SR BRL e 5 iecogal SRR st RUR (G 06) -
coxy sabztr iot gt edrby(/o_hfall O?Eenl, N|R_7RS, C(iO;R9 or S2R O
R’ andit et BrRsnRy Fomieagh 9@5{ ﬁzsﬁf%séry (ggfg}naﬁqa?%-crﬂoﬂkﬂ or

(GRaT) tallgh) o FornfidgBihad with &hd Miatdifito whth@h&airemitached gct ed

fromith roup consj sting .of N, or O ich rings
heaﬁfe%ﬁfeﬁﬁgfms’w@a{lﬁfwog%wgmi«gqu atRGf fyper heteroatom,
selefled GRn Blefoxbup kst o @NKkOEyO; (CH2) 1- O (C - C6) - al kyl ,
or formtogether with the N atom a 5-nenber ed
het eroaryl group, optionnally containing in addition

R® is hfﬁarbiaﬁ (@l—ﬁjspﬂncﬂ9§33-¢g)\q;yabam ee,-Eudlkeiy RiNIRgen at ons

~and wherein the heteroaryl "group’'is optionally
substituted by (G -C6)-alkyl; R3, R4 and R6 are

10 f , hal :
R g A A o BED 'SHEET & har ch
2007 -175 R5 is N®, CN, C(OR9, S-(Cl-08)-alkyl,
11 i : . i t |
RY a0 tpenely ek Sihe PR, her CROL IR |01 or
SQedCa€s)-2liwk gr forprtogghen Witk Shaidratomeard-msmbriegdihstaredsy! group
opl’i'ah:ﬂﬂz Jo'ﬁ%ﬂniﬂé & Aldigahedne N %@h’?&ﬁ@m t@lﬁdgﬂN@ nifrbfh atoms and

optionally containing in.addition to atom a
wheggip Heheterpaiybgroupris opsionaliy sxpstifuied byHealegeBup
C LRt ¢ kcke loafliyl:RO 1s hydroxy, -
( %g?!ic%'-%}gkylz? }((’clzs‘f) y-cyeloal kyl . (Cl- CB) - al koxy or
NR Rs; RIDis (Cl-C6)-alkyl,
is @, ¢rdg), - (C3-C6) -cycl oal kyl or NR7Rs; R11l and Rig are
[ ndeﬁ)endent |y from each other hydr ou%en,
an¢tephyramacagically sepeptableexid addition)sals tegreof.or f or m
together with the NNatom a 5-nenbered heteroaryl group
optionally containing in addition to the N atom one,

9. A compeupd of fermaladrt aserdingtoodiaimpbavhigheqrapennds are

heteroaryl group is optionally substituted by hal ogen,

3-[4-(3i(fsgocﬁ%@-ﬁﬁid&%m&hyléﬁgﬁmggﬁé%égy&k% N;meﬂ‘xyl—{l—dmorpholin-4—yl-

,lor2; and to tically acceéptabl e aci
benggaesulfopamidet s t hereof. 9. A conpound of fornula 1-4

Ca-mor g e e S R T P D eiprusain 10
meflig@ape | - N- net hyl - 4- nor phol i n- 4-yl - .
[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl}-(2-morpholin-4-yl-5-nitro-
phenyl)-methanone ‘
6-[4-(2-morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl] -nicotinonitrile
[4-(3-c_hloro-pyridin—2-}{l)—piperazin-I-y_l]-(2-rnorpholin-4-yl—5-nitro-phenﬂ)-methanone
(2-morpholin-4-yl-5-nitro-phenyl)-[4-(4-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl}-
methanone
(2-morpholin-4-yl-5-nitro-phenyl)-{4-(6-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-
methanone
[4-(5-bromo-pyrimidin-2-yl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-phenyl)-methanone

AMENDED SHEET




benzenesul f onam de
(2-nmorpholin-4-yl-5-nitro- phenyl) [4-(5- trlfluorgol}‘ilﬁli"i:l);o07

| - pyridin-2-yl)-piperazin- Wy - met hanone
[4-(3-chloro-5-trifluorometHyr-pyridin-2-yl)-piperazin

[4- “‘fé’}?% G Pwlépyérﬁ.ﬁﬁ%gﬁw S e poT Ao 5o-

pHenylMmathamumei tril e

(5- me&e&*ﬁﬁ%ﬁ- e Sy ipRensD e meiherrimidia-4-yD-

é}azmnp @deahé}myﬂe 5-nitro-phenyl)-[4-(4-trifluoronethy
(S me net han

3171* Etgllﬂl?ll ZEs Zl'aegw r{ér{lﬁrt}‘ﬂparqrﬁetﬁ{’fwwﬁ%t%

1||1er§)ziﬁ.n iNnZet¥dnkmPi per azi n- 1 yl']l - nethanone

a me&@e&a&rﬁmﬁ@ IR SR a&mmma
pi -191 eﬂkhn%ﬁ@7 -176

6- th tr"jfl d |
6-[4- (Snmf pesul ()Qﬁh?ﬁ & ol Hl-l{gfr ﬁ)tﬁl%éflaﬁh'glnéﬂ'{m‘%?@?‘h

(5- meméreaﬁfda@nesﬁbfpmuh @ﬁrﬁl{eaﬁ?l[ms -tﬁﬂMbroﬁ'ik@HMlﬁynﬁﬂr ﬁ%l)tﬁiperazm 1-
frﬁggromsthyl pyrimdin-4 pi per azi

[4-(3- cﬁl%réf@t@iﬂﬂgﬁiiﬁétﬁﬁ%yr%ﬂf@[mj ipefizf YJVI]Dd?»eﬁﬁhbanéﬂifbﬁyuz-kﬂorphohn-
%roqet hyl - pyri mi'di n ? pi perazin-1-ylj- hanone
4- 0Pényl 2nDrphoI|n4yI phenyl) [4(5tr|f

[4-(5-chids- gyﬁaﬁyi yWip&Fasth =21 X b et R&GIBAIyL2 Im ¥ pholin-4-yl-phenyl)-
- et hanone

meghan@ne 5- et hanesul f onyl - 2- nor phol i n- 4-yl - benzoyl ) - pi pe
(S-metﬁa"i‘l%&lﬂfo]a Wb ndy Pﬁ@ﬁﬁﬁgﬂlﬂ}{ehﬁﬁ-[ti (6-tr1ﬂu0romethy1—pyndm 3-yl)-piperazin-1-
' t[]nat hanesul onyl mor phol i n- - phenyl )~ [4
(1'5‘: 1d€yor onet hyl - pyri di n- 2-yl ) p| perazin- |
4-(3-fubio-SRtianeRf din-2-yl 1-yl}-(5-methanesulfonyl-2-morpholin-
L4-( ﬁoro Sy S g R o omPhotin
"Yl‘yhel}}’ {fGﬂﬁ‘@Pﬁ&nesul f onyl - 2- nor phol i n-

5 uﬂax&mﬁah Yo PROBAAYI S henyl)- [4-(6-methyl-pyridin-3-y] 1-y1)-
(5-me 2—(5 orodﬁrldlﬁm%eng)él |E)ern}7182|y;1pynylr]1 Vi)-piperazin-1-]

, Bo%t hanesul f onyl - 2- nor phol i n- 4-yl - phenyl ) -
(S-methEﬁEJ‘mBHﬁez ﬁﬁ)r &ma;ﬁﬁ bRy 4-65- H%Wrgiyhalﬁzw fagawim-yu-

4-(6-trifluoroneth pyridin-3 i'perazi‘n
melpRPOREt hanone

(5- meﬂ{aﬁeﬁlﬁoﬁ ll@-hibrﬁ aénlferlg%l ZWHL ﬁfg%c?h?kaiﬂ—lp%ﬁ@iinpﬁsﬂZﬂiﬂerazin-1-
1]-41 aﬂpnényl ) - et hanone

(5—mem%§es?gf)ﬁ€l[%ﬁ‘wr%§él|}ﬂ dfl I L eftéﬂzfdorgﬁlﬂgﬂgﬂ%yndm-z yD)-piperazin-1-

yi]-methanone
(5—methanesu]fonyl-z-rnorpholin-4-yl—phenyl)-[4—(2—triﬂuoromethyl-pyrimidin-s-yl)-
piperazin-1-ylj-methanone
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4=(6-trifluoromethyl=pyridazin-3-yl)-piperazin-
1-yl]-methanone
[4-(4-dimethylamino-[1,3,5]triazin-2-yl)-piperazin-1-yl] -(5-methanesulfonjfl-2-m0rpholin-4-yl-

phenyl)-methanone or
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-(5'-trifluoromethyl-2,3,5,6-tetrahydro-
(1,2'|bipyrazinyl-4-yl)-methanone.
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met hanone

(5- met hanesul f onyl - 2- mor phol i n- 4-yl - phenyl ) - [ 4- @@AWQPROU7
yl -pyridin-2-yl)-piperazin-1-yl] - nethanone
(5- met hanesul f onyl - 2- mor phd?7 n- 4-yl - phenyl ) -[4- (4-trif
luoronet hyl - pyridin-2-yl)-piperazin-I- yl]-nmethanone
(5- met hanesul f onyl - 2- mor phol i'n- 4-yl - phenyl ) -[4-(6-trif
l(v@’f&!&%‘é
Renik E‘*%hﬁ*%&ﬁ% e RS Lk R ety
aCCEPtP]E}S‘ﬁng e Rgh-pgGessROMBATisss y| ) - pi per azi n-1 -yl j - met hanone
(5- nethanesulfonyl 2-mor phol i n-4-yl - phenyl ) =[ 4=(5-trif
l,uor anet rid -3-yl)-pi perazin- 1-yl]-nmethanone
Weﬂ(cama@ﬁé Dl PRl -
,3,5jtriazin-2-yl)- piperazin-l-ylI-(5-nethanesu|fony|
-2-nnrpho|in-4-y|- phenyl 5~ ngt hanone or '
(5- met hanesul f onyl - 2- nor ghol_ijn- 4-yl - phenyl )- (5" -triflu
oronet hyl -2, 3, 5, 6-t et raty t
1, 2' ] bi pyrazi nyl - 4-yl) - met hanone. AVENDED SHEET 9
March 2007 -177 10. Processes for preparation of
Ewﬁhaggﬂpggnnﬁqgﬁnﬁgrnula | and their pharmaceutically
acceptable-salts,-mhich-process conprises a) reacting

a conpound of formula rN E#+ [l wth a conmpound
of formmla Rr R ON @IMNR3Re/ Ra RSIII to a
conpound of formula 2 RNMR&M ~-N R
‘ z
R R*
S
R 111

to a compound of formula

wherein Z is OH or halogen and the other substituents are as defined in claim 1, or

b) reacting a compound of formula

O X
RS
N
LS »
R 5
with a compound of formula
R?R*NH

to a compound of formula
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N~c Ra Ar RR5 wherein Zis OH or hal ogen t
ot her substituents are as defined in clai m%, 0 nhq[BI)CHezom
reacting a conpound of formula OXR3 \ N6 1 / Ar

R+t RR RSV with a conpo'd‘r?é'of formula RRR2’ NH to a
compound of fornmula AMENDED SHEET 9 March 2007 -178
RNRz RB ~NI \ 6 a A RtRRR RS wherein Xis

hal ogen and the other substi s are as defined in
claiml1l, <c¢) reacting a-toQW ormula z 2 OR-,

NR R3 NHNL 4 VI vviNE}?' d of formula ArX

wherein X is halogen and the other substituents are as defined in claim 1,

c) reacting a compound of formula

R, _R?
o R
(\N R®
HN\>JR1 - »
Rs
VII
with a compound of formula
ArX

to a compound of formula

wherein X is halogen and the other substituents are as defined in claim 1,

d} reacting a compound of formula
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to a conmpound of formula RNIRz O\ R3 \~N Al R6. |
5 R4 R5 wherein Xis halogen and the other S Maren 2007

substituents are as defined in claim1, d) reacting a
conpound of formula Rz Rz "N R3 CNI \ Ar NRR6 R4
NO2 | A AMENDED SHEET IBM 9 March 2007 -179 with

mmhi?d&GE&g&ﬂPﬂm Pd/C to a conpound of formula RR2 N \ R3

e RfAr NH2 | B wherein the substituents are as
toacogﬂ’f‘ﬁuﬁg(ﬂ’ i m 1, e) reacting a conpound of formla

RRZ NR3 Ar'NRI R6I R4 N2 LB with a conpound of
formula R 4AX to a corrpoun% Bk bBrrmIa

Q"ﬁ

wherein the substitnents are as defined in claim 1,

3

e) reacting a compound of formula

with a compound of formula

to a compound of formula

(N .
Ar’N\)(l‘ P~ ]

i HN‘ 14
AR 1c

wherein X is halogen, A is —-C(O)- or -S0;-, R is (C;-Cg)-alkyl and the other substituents are as
defined in claim 1,

f) reacting a compound of formula

AMENDED SHEET




OR,NRR R3 ~N\ .NtIRG( ( R4 Ar HN A-R' |

wherein Xis halogen, Ais -C(O- or -S@-, R14 jgMarch2007

(Cl-C6)-al kyl and the other_ substituents are as
defined in claim1, f) reactng a conpound of fornula
AMENDED SHEET 9 March 2007 -180 R2 O NRR3 Ar Rl -
R6\ Ra NH2 IB with a conpouR§ gR*formul a RL5C(OEt) 3
to a conmpound of fornula 2 RNN R NR \ '"N1°

R6 | /' R4 ArRN-I\I)R156N er8in R15 is

hydr ogen, hal ogen, (C1-{6) Mal k C1- C6) - al kyl
substituted by hal oggn- C%ﬁ ¢l oal l cyl and the
ot her substituents are as e inclaiml, g)

reacting a conpound of formula rNH; g

with 2 compound of formula
R°C(OEY);

to a compound of formula

mﬂ)
Py
E

Ar R

)

wherein R"’ is hydrogen, halogen, (C,-Ce)-alkyl, (C;-Cs)-alkyl substituted by halogen or (Cs-Ce)-

cycloalkyl and the other substituents are as defined in claim 1,

g) reacting a compound of formula

with a base

to a compound of formula
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ORNR2Z R3 rNArNR R6 R4 OCNIE vvlth a bas 397Morcﬁ2007
conpound of fornula AMENDED SHEET f | March 20

-181 OR-NR2 Ra ~N\ s | ArRRROO—HF

wherein the substituents ar@las defined in claim1, h)
reacting a conpound of fornula,2 R'NRrNR Ar~N Rs
R&A RO OHIF wth a conpo 8\ fRformula RTRBNH to a
conmpound of fornmula O R2, N~ rNArd ,N,~t Re |

/| R& RONR Re IG I/\N R

N .,
“Ar Ri R R

07 OH |p

wherein the substituents are as defined in claim 1,

h) reacting a compound of formula

R R
o N
l/'\N R3
NfN\)JR . R R
O OH IE
with a compound of formula
R’RENH
t0 a compound of formula
RE R
0 . N
(\N F&’.3
N
Ar” . R R
7
o ~N-R
\g
R IG

wherein the substituents are as defined in claim1,

i) reacting a compound of formula
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wherein the substituents are as defined in clai KQBM%}‘ZOO—/
reacting a conpound of fornula AMVENDED SHEET 9 &

2007 -182 ORNR2ZR AI'NRIRBI / R RBr x wth
a compound of fornul a snBu3!82Res OR to a compound of
formula 0O RAN R R3 rN.JI L A’ NR R6 R O-116 IH
wherein Ris (d-C6)-al kyl, R GR*ﬁ,F(ZCI Co6) - al kyl or

C3-0Q) -cycl oal kyl and the othr spbstituents are as
(C3-Q-cy y

defined in claim1, J)rrefas}\l )

hound of fornula
ORNNWR2 NR3 Ar,,N & with a conmpound of
formula H X_N X m;,x ‘
2007 -183 to a corrpound ofR% or

FR4SHEET 9 March

r X
with a compound of formula
SnBu,
RS,
OR yg
%' to a compound of formula
R .R?
O N'R
3
N )

AN \)é R° R*

16

wherein R 1s (Cl-Cﬁ)—a_]kyl, R is (C1-Ce)-alkyl or {C5-Cg)-cycloalkyl and the other substituents
are as defined in claim 1, -

j) reacting a compound of formula

Ri
8r X
with a compound of formula
H
N
15}" X
X=X X1l
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O RRNRR RB G ' UNA'NR RER4 n X;,NXUIt X
11 wherein Xis CH or N and the heteroaryl ri ng%|]1§ﬁ"mh>§007
selected fromthe group consjsting of imdazole,
pyrazole or triazole, R15 1 3ﬁydrogen, hal ogen,

(A -Co)-al kyl, (CO-C6)-al kyl substituted by hal ogen

to a compdqund (IfPpraylal oal kyl and the other substituents are
as defined in claiml, and if desired, converting the
conpounds obtained into pharnpgeutzcal |y acceptable
acid .addition salts. 11. Accompplnd according to

claim1, whenever prepared alprogess as clained in

claim 10 or by an equfvalNent . 12. A medi canent
cont ai ni ng one or rmreNcgdpo s ¢clained in claiml
or contai ni ng Ar” 1 Rl61 RQ

1- (4- met hoxyphenyl ) - 4-] 2-?4- met Ryl - | - pi perazi nyl)-5-ni

trobenzoyl] -piperazine A X

1- (4- met hoxyphenyl ) - 4- [ 2- (4pteXpol i nYIl ) -5-ni trobenzoy

|1 -piperazine, 1-[2-(4-norpholinyl)If=nitrobenzoyl]

-4- [2-nitro-4-(trifluoronethyl)phenyl] -piperazine,
whereiﬂl-Xiin“EthWthahét):roﬁr)[l Pinfiid delecied(florh Yhd @byl consistiBg OF Bnidazole,

-Di per aas n .

pmm%.%ﬁﬁ?% T E‘V‘ésﬁ‘é‘i’moﬁ?%-(ﬁfé?ﬁ]}?wﬁ"CS)-'WIPBB%WWII’Y halogen
or {Cs-LeMcy s |spbstitpertagmerss defined in claim 1, '

1-[2-fl uoro-4-(1-oxopropyl)phenylj-4-[5-nitro-2-(1-pip
and eridinyl)benzoyl]-piperazine,

1-[2-fl uoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-pyr

,{c{)l,i d‘i‘-n%'lb) benzqyl ] - pi perazi ne, . . o
idepiseds CopYesting thie conpern @i Pbtpmed jatp pharmacepticallig pesgptable acid
additiot-sgtspér i di nyl ) - 5-ni trobenzoyl] -piperazine, -

1-[ 2-fl uoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-I-pi

€ - ni.t:ropbenzaoyl 1 -pi per azi ne . . .
P BhPind 2o B REBARYL bR B BRI by oyprgsess At lpinged in claim
10 or by asequivalemionetbptl] - pi per azi ne, 1-[5-]
[ met hyl (phenyl net hyl ) am no) sul f onyl ] - 2- (4- nor phol i nyl)
benzoyl ] - 4-(4-nitrophenyl)- piperazine, . o
12. A medicaragrid coptamning geg epnersdomppynzs as claimegiipiclaip|)or soptaining

- 4— é -_ _ .- 1 16, '- . - _ - _ - *
L-(4-méROgHH ?1%‘%1%.4 LRkt pipergzinyl)-S-nitrobenzopl] piperazine

nor
1-(4-metho M&r&-&hmmhoﬁey%@im@ban@ﬂ] ~piperazine,
oo P DALl e
1-(4-m henyhmcls-mion72-(1-ppaolidinyl)bénzoyl]-piperazine,

1-[2-[4-(2-hydroxyethyl)- l-ﬁiperazinyl] -5-nitrobenzoyl]-4-(4-methoxyphenyl)-piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl}-4-[5-nitro-2-( 1-piperidinyl }benzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-( 1-pyrrolidinyl )benzoyl]-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-[2-(4-methyl-1-piperazinyl)-5-nitrobenzoyl] -piperazine,
1-[2-fluoro-4-( 1-oxopropyl)phenyl]-4-[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine,
1-[5-{[methyl(phenylmethyl)amino]sulfonyl}-2-(4-morpholinyl)benzoyl]-4-(4-nitrophenyl)-
piperazine,

1-(4-acetyl-2-fluorophenyl)-4-{2-(4-morpholinyl)-5-nitrobenzoyl]- piperazine,

1-{4-[ 4-(2-morpholin —4-y1-5-nitro-benzoy1)-piperazin- 1-yl]-3-fluoro-phenyl}-ethanone and
[4-(4-methoxy-phenyl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-phenyl)-methanone.
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and pharmaceutically acceptabl e excipients. ;ﬁ[ 2007
nmedi canent according to claim12 for the treat Eﬁl

i1l nesses based on the gl ycigg upt ake inhibitor. 14CY
according to 2 and 13 Y hel™™in the illnesses 14. A
medicanent a...a o z 1 th- illnesses are psychoses,

and pharheceuticallyancptaie dxsipiator y and | ear ni ng,
schi zophreni a, denentia and ot her diseases in which
cogni tive processes are inpaired, such as attention

Qef& inGddicathSPLABFBinP o ALiEh €3 FB?&hétr%tﬁfeﬁ?Sf l%lnés'ées bb&1 &5 fhe glycine

corrpound as clained in claiml
uptakeinllis 3%t hoxyphenyl ) - 4- [ 2- (4- met hyl -
| - pi perazinyl)-5-nitrobenzoyl] -piperazine
14- /{ﬁ?ddﬂi_h'&mypﬁefdtbg scdeliitrs(14- mrlﬁhﬁht“ﬁ&i the Birltkdet RRGH éhbses, pain,

d‘Sf““‘J“k“ ‘FEP gie(‘f““‘%ﬂ u%‘?%?rg’f:ﬁ% ‘5‘% z’ﬂa]“d “fb it LVh‘Ch

cognitive mwcmsh@«ypmw; $uch as fittention deficit disorders or Alzhelmer s disease,
5-nitro-2-(1- pyrrolldlnyl)benzoyl] - pi perazine, 1-[ 2-
15[ Thepge lof 2l coreyenrd/as)cl all:qsdymdazn hanfl-of- ni t r obenzoyl |

b AR OER N ISR it s,
1-(4- m@thpmpﬁypylﬂ,-én@@gﬁh}mmlpém f:hg;trobenzoyl]-plperazme,
1-[2-(4- ]mFu%althH 3 r%tl{)ﬂfrj%gﬂ) rtff.ﬂ'l th]2rt¥1j1éuoé}'oln%ﬂ{}btpilgnﬁ]'-wpegyine,

1-(4- mqth{nz&pﬁlleuﬂ 'é [le'lélm'ﬂﬂ'&('ﬁbpmll(ﬁph]éhgrlz})yl-]'Aplperazme,
1- [2 [4I(§ l%ﬁr&ﬂir%ﬁ%' )-ifp{frjf&g‘ Jﬁ f‘)ﬁht)r?lien%}li)?g(%yrﬁg%o Pyl])—plﬂerazme,

-[2- ﬂUPZO-Gﬂ( 1restapydpylipheyyl bér[aziitrpt)- {B-pmehﬂuiyla)bzm&;dy]]~p1pcrazme,
1- [2 ﬂugp?-%e(glaﬂo:ﬁ?o&d)glfexgg%gr{gpri}rrf)p%é yﬁrolzlmtl&l)lielnz%ll] &%qraZﬁ
1-[2-flupr&4 (il toxoipeopybphiay] -pd2 o(# methyl- 1-piper{difiyl)- 5-nitrobenzoyl} -piperazine,
1-[2- ﬂuggé ? I(mgﬁéﬁﬁ&h%)Lnghgg] u&]h?fjilﬁ;\ %err%%wg% Srrjltrobenzoyl] -piperazine,
1- [2-ﬂuprcpéf(éz@mropyl)phenyl] -4-[2-(4-morpholinyl)-5-nitrobenzoyl]- plperazme

1-{5- [[r&etgglﬁgﬁ%ty}/rhetﬁylyrﬂw %ﬁ¥l )2 61 ln%rlghohnyf)ggx?zlolyﬂy«i 24 mtmphenyl)-

eraz
piperazifief 4- [ 4- ( 2- nor phol i n- 4 yl -5-nitro- benzoyl) pi perazin-1

1-(4-acef —%—ﬂﬁo&{pﬁ%)@] QH%%'!} Aﬁ:ihg)glpgg% mtrobenzoyl - piperazine,

1-{4-{4- Kz-ymc}rpbﬁhmﬁﬂflﬁemltx;m-ﬂerybyﬂ-pupdram-ﬂh}d]\-}’ﬂﬂm{ﬁiﬂnﬂh-et}faiﬁone and

-l N b ST G B Pli P R RRE Pl amone
P A0 SRR A of IRV S AR, B8, G "

diseases I n I've processes
neurodegendsative disfunetiangn raeshoryianddearpingeschizophrefia Heinewtid and other

 diseases fh #&R$CogMUPDEReSEER impaired, such as attention deficit disorders or

Alzheimer’s disease.
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