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first aspect, there is provided a conpound of t he
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 noZeANMNGBENT@NY -BIPERNERNEDERIVANTWHIeA OFOUCINE UPTAKE
consi sti ng DHBITPEE ORR, THETRIGEMENI®S PENHOSES

(G C6)-alkyl, (C1L C6)-al kyl substituted by hal ogen, 10
(d-0C6) - al koxy (G -C6)-al koxy substituted by hal ogen,
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ot her hydrogen, (CR2)n hydroxy for R being 15
hydrogen or G -C6)-alkyl, or are (G -C6)-al kyl,
(C2- C6) - al kenyl, (Gi-0C86)-al kylg? sq{;st ituted by
hal ogen, (CH2)n (C3- CB)-cycl®al kyl
(CH2).-heterocycl oal kyl, . (CH2)r
(CH2) n-aryl or R2 and f gether with the N atom
to which they are attag het e cloal kyl ring,
optional ly containing in dfRtiop t& the N atom a
further heteroatom selected 2025fromIt he group
consisting of N, S or 0, which ri ngs are unsubstituted
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wlicogiet her with the N atoma 5- rrenbered heteroaryl
group, optionally containing in addition to the N
Amntis mearbetitttevboromubstitned arylror henembdred hetrratdn®naaining one, two
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s- (O GoPaYkoay K ,Cgﬁ@{ﬁiﬁmbsuﬁltdﬂmy HRl&en, NR'RY, C(O)R’ or SO,R';

O €1-C6) - al kyl or

: R1 is hydrogen or (C;-Cs}-alkyl;

R? and R? are independently from each other hydrogen, (CRy)q-hydroxy for R being
hydrogen or C;-Cg)-alkyl, or are (C,-Cq)-alkyl, (C,-Cs)-alkenyl, (C;-Cq)-alkyl
substituted by halogen, (CHz),-(Cs-Cs)-cycloalkyl, (CH,)y-heterocycloalkyl,
{CH,),-0-(Cy~Cg)-alkyl or (CHz)q-arvl or

R? and R? form togetlier with the N atom to which they are attacha 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 (CHa)p-hydroxy, (C;-Cg)-alkyl, (C-Cs)-alkoxy, (CHa)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 grdup is optionally substituted by {C;-Ce)-alkyl;
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hydr ogen, (CH2)"-(C3-C6)-cycloal kyl or (Cl-0C6)-alkyl,
or formtogether with the N atomto which they are
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one, two or three nitrogen atons and wherein the
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»o perazinyl)-5-nitrobenzoyl]- piperazine,
1-[2-fl uoro-4-(l-oxopropyl)phenyl] -4-
[ 2 (#5%dopRol i nyl ) - 5- ni t robenzoyl ] - pi perazi ne, WO
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25 1- (4—methoxyphenyl) -4-[2-(4-morpholinyl)-5-nitrobenzoyl|-piperazine,
1-[2-{4-morpholinyl)-5-nitrobenzoyl]-4-12-nitro-4-(trifluoromethyl) phenyl ] -
piperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl] -piperazine,
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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-( L-pyrrolidinyl)benzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl] -4-[ 2-(4-methyl-1-piperidinyl)-5-nitrobenzoyl] -
piperazine,
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piperazine, A

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



1- (4-acetyl -2-fl uorophenyl)-4-[2-(4-norpholinyl)-5-nit

robenzoyl ]- piperazine, are excluded. 5 The conpound
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activity, ays critical role jn synaptic . _
FHoRBVE By indtiog, Rieh fostir g schifeRilangefifsavitt DC etal,
r ok PYyokittry, 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 schizophrenia, supporting a model in
which reduced NMDA receptor activity results in schizophrenia-like behavior (Mohn AR
35 etal., Cell, 98: 427-236, 1999).

Ghutamate neurotransmission, in particular NMDA receptor activity, plays a
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critical role in synaptic plasticity, learning and memory, such as the NMDA receptors
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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, 2001). Thus, one strategy to
enhance NMDA receptor activity is to elevate the glycine concentration in the local
‘microenvironment of synaptic NMDA receptors by inhibition of GlyT-1 transporter



where it has been postulated to be involved in
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(Lopez-Corcuera B et al., Mdl. Mein. Biol., 18: 13-20,.
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activity is to elevate the glycine concentration In

the local mcroenvironnment of <synaptic NVDA receptors
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As used herein, the term "alkyl" denotes a saturated straight- or branched-chain

group containing from 1 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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i -butyl, 2-butyl, t-butyl and the like. Preferred

Wwal J093/03260ups are groups with 1 - 4 carbon ateOEEPT0E009663
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acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Preferred compounds of formula I are those of formula I-1

20

wherein

R’ is hydroxy, halogen, NO-, CN, (C-Cg)-alkyl, (C,-Cs)-alkyl substituted by halogen,
(Cy-Cg)-alkoxy, (C;-Cg)-alkoxy substituted by halogen, NR'RS, C(O)R? or SO,RY
25 m 150,1,20r3;



R is hydroxy, hal ogen, NO2, CN, (Cl-C6)-alkyl,
(A -C6)-al kyl substituted by hal ogen, (d -GC6)-al koxy,
(A -0C6)-al koxy substituted by hal ogen, NR7R8, C(O RO

WOROB02RED; 25 mis O 1, 2 or 3; WO 2005/ 02FZEUEP2004/009663
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het dEke b GBI CECEIERPB t he gr oup consi Sting of N S

or 0; RO is hydroxy, (Cl-C6)-alkyl, : .

e SR S R A RN
ElérananLz are |ndependent:y fgonlegfp ot[werI I. o

e B B RAPRETHDUIHT R i B RaB G B et Gy G e o
gr oyp, -epf-hiRAabs freCBEdahd? with thaNagdshntth @ﬂu&m&feia greMtiatiema

one, %mo or' three ni ‘rogen 25 ataqns _and i_n the
het &eisEegyFlogkpmg ep B%ﬁ@l&}%&%é&fl@fléﬂ ﬁ%%@é‘ﬁﬁer

(c 'h@@o&%rﬁﬂele@fed(@i@ﬂ@(@l}@nsﬁw ealkybiop is 0, 1

‘or 2; and to pharnaceutlcally acceptable acld addition

salts thereof. 30 The follow ng conmpounds of fornula

21 r -Co)-a g,
[13{2 (1:?'{5})%' b o%y F%e alic, (@3l dgfﬁtgcloalkyl (Cy-Cg)-alkox YOI’N—RR

-am no)-5-nitro-benzoyl ]
- pi perazin-1-y1}-3-fluoro- phenyl)-ethanone,

%@Mj@qlsdga_ﬂ%fo : encquﬁ;ﬁﬁt%c'fo poNREREZOY! ) - pi per azi n-

anone,
1-{4-14-(2- dlethylan1no 5-nitro-benzoyl) - pi perazin-1-y

]}ilf %@]]ﬁvag{eqn &Felﬁl %%ﬁ J}g@&'ﬂ%ther gdrogen, C(0)-(Ci-Ce)- a]kyl

utylamn tro-'benzoy IL
er aﬁﬂa (C1-yds)-2liile nyfqrmetpg@]mm@th the N-atom a 5-membered eteroaryl

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,
(C1-Cg)-alkyl or (CH)n(Cs-Ce)-cycloalkyl;

n is0,lor2;
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-benzoyl]-piperazin-1-yl}-3-fluoro-
phenyl)-ethanone,
1-{4-{4-{2-cyclohexylamino-5-nitro-benzoyl)-piperazin-1-yl] -3-fluoro-phenyl}-
ethanone, . )
1-{4-[4-(2-diethylamino-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone,
. 1-{3-fluoro-4- [4-(2-isobutylamino-5-nitro-benzoyl)-piperazin-1-yl]-phenyl}-ethanone,



WD 2005/ 023260 PCT/ EP20041009665 -8
1-{4-{4-(2-cycl obutyl am no-5-nitro-benzoyl) - pi perazi n-
1-yl] -3-fluoro-phenyl}- ethanone, 1-{4-

wp2eEA2836¢| obut yl am no- 5- ni tro- benzoyl ) - pi per aR¢HER2004/09665
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-3-fluoro-phenyl }- ethanone, 5 4_
1-{4-{4-(2-cycl opentyl am no- 5- niat ro- benzoyl) - pi perazin

G SRR e SR e R s S el

azi nethaybae, 3- f | uor o- phenyl ) - et hanone. 10 Further

N R

hal og@anoMNg2, CN, (d -C8)-al kyl, (d -08)-al kyl

(& rsRe dmeR O AT By Ve Sepig -

or SE@RABke ol5 misO,1,20r3; Ris hydrogen or

(Cl-C6)-a l; ,0.is.a.heterocyclgal kyl ri

o oA e TR BT TGRS Ggrtyoro-phenyD)-

furt bghanoket eroatom selected fromthe group

consisting of N, S or 0, which rings are 20

unsubstituted or substituted by (CH2)n hydroxy,

( GLrE6) &ﬁfekﬁéﬂ,ard &hngdinds bR shula KTH2) n

O (Cl-C6)-al kyl, or formtogether h the N atom a

5-menbered heteroaryl group, opti/® 'y containing

in addition to the N atom one, t phree further

nitrogen atons and wherein the hejerdbryl group is

optionally substituted by (O - C§ -alkylﬁ325 R3, R4

and R6~ are independently fgﬁﬁ?ﬁ C r* hydr ogen,
1 - .

hal ogen, (01-C6)-'17l or (

2005/ 023260 PCT/ EP200 8 R
(R R R
1-2
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25

wherein
R’ is hydroxy, halogen, NO, CN, (Ci-Cg)-alkyl, (C,-Cs)-alkyl substituted by halogen,
(C1-Cg)-alkoxy, (Cr-Ce)-alkoxy substituted by halogen, NR’R®, C(O)R’ or SO,RY:

m is0,1,2 ot 3;

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

Q

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

unsubstituted or substituted by (CHa)p-hydroxy, {C;-Ce)-alkyl, (C1-Ce)-alkoxy,
(CH,)y-O-(C1-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,-

Cs)-alkyl;

R’ R*and R® are independently from each other hydrogen, halogen,
(Cy-Cg)-alkyl or (Cy-Cs)-alkoxys



-9 RS is N2, CN, C(OR9, S (Cl1-C6)-alkyl, SO2R10 or
is NRIR12; R7 and Rs are independently from each other
hydrogen, (CH2)n (C3-C6)-cycl oal kyl or (Cl-C6)-alkyl,

wor209g2metoget her with the N atomto which t heBCTaER2004/009665
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attached a 5 heterocycl oal kyl rbng, optionally
cont ai ni ng in addition to the N"atoma further

0! SHAFG0RN FILRES ST KOTADE R8I GO0RIRYI 0 of NS

(C3 Co6) - cycl oal kyI (Cl Co) - al koxy or NR7R5; io0o R10
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or oupe Boel teln o e SBLRb g ARG I UR b TR KPETEe

one, hétwoain, sHeaeal fibmrthgeupToaticim G Swh€rei n t he
het eroaryl group is optionally substituted by hal ogen,
(d-C6)-al kyl or (CH2)n(C3-C6)-cycloalkyl; nis 0, 1
OR’ 2is hadhbxy,q OpitR)-aikple (T+CYHdyyloalkkgle (T 20} exlleniy e atidREi on
salts thereof. 20 The follow ng conmpounds of fornula
1-2 are preferred: 1-{4-

[ B(2{Qp Rkl CH Y- GOl dyotoblepzad)/Rbj per azi n-1-y! |

- 3-fl uor o- phenyl } - et hanone,
1-{3-fluoro-4-[4-(5-nitro-2-pyrrolidin-1-yl-benzoyl)-p

lnlé@@a R ake wd];gmﬁ Ay froetdAdnother hydrogen, C(O)-(C;-Ce)-alkyl,
|

per (b oran it (Sl tros2 oL di Lo Doz Orl )i lary

1- { 4grb@p bRt @%EP b 1Ami g 1820 HHoR th ERZITutom PhRewadt firde Mitrogen
-3-11 uor 0- phenyl Eﬁt hano

e,
1- (FpRasrd wasTR tho hetsroretl gyunss prrpral sabsjryted bhpalpgen,
benz@ylds)RiHes Xe -cpIQNyA;) - et hanone,
1- (3@.?1' usc))ro 4- 1?(?[336(%@&& hyl - pi peridin-1-yl)-5-nitro-
benzoyl ] - pi perazi n-1-yl }- phenyl)-ethanone, 30
15 (3xh! verp-4-{4-[2- (3-nmethyl - pi peridin-1-yl)-5-nitro-
benzoyl ] - pi'perazi n-1-yl }-_ phenyl).-et hanone,
1- ( i g @hergacputiqally E%ﬁﬁﬁ%blﬁﬁ’dﬁﬁﬁlmnlsélltﬂhimﬁ) 5-nitro
-benzoyl ] - pi perazin-1-yl }- phenyl) et hanone,
1-(4- g4 [2-(2,5-di hydro-pyrrol - ¥I) 5-ni tro-benzoyl]-

pyreiegs

pl prefoloving :FDWPPu@deqfé@Wﬂ?Jhé A det hanone,
|
11' g@ E)ie r(%gfliogpﬁolgﬂ ?-(5755 rﬂéﬁné %egzcérn gg?%gﬁo%ﬁgg%ﬂé%gﬁﬁﬁgwethanone

Pbﬁ—ﬂpg@:@%—/[@@%ﬁs: 2=pyoro 1d.1n l-yl-benzoyl)—plperazm 1-yl}-phenyl}-ethanone,
1-{3-fluoro-4-[4-(5-nitro-2-piperidin-1-yl-benzoyl)-piperazin-1-yl]-phenyl}-ethanone,
1-{4-{4-(2-azepan-1-yl-5-nitro-benzoyl)-piperazin-1-yl]-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-yl)-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-yl}-
phenyl)-ethanone,
1-(4-{4-[2-(2,5-dihydro-pyrrol-1-yl)-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-(3-hydroxy-piperidin-1-yl)-5-nitro
- benzoyl ] - pi perazin-1-yl}- phenyl)-ethanone, 1-{4-
[4-(2-azepan- 1-yl-5-net hanesul f onyl - benzoyl ) - pi perazin

WQ@2003P232@- f | uor o- phenyl } - et hanone 5 PCT/EP2004/0096635
1-{3-fluoro-4-[4-(5-nmethanesul fo -2-pyrrolidin-1-yl-
benzoyl) - pi perazin-1-yl] - pheny ethanone
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[4 ( 4ethoming - 2- f | uor o- phenyl ) - pi per azi ne-1 - car bonyl ]

s'1[\!E-g?;ﬂ]ﬂlé%o;.gg[gy(?ﬁgéth%ilégﬁffar}ﬁ-z-ﬁ}ﬁ%ﬁﬂ%i‘ﬂ:ﬁ—w&%ﬁ)s’ﬁpaﬂm-l-yu-
[2 (SPHW}}eeﬂyarmh,yl pyrrolidin-|- yl )-5-nitro-benzoyl ]
(2 i r%z%ﬁ pﬁn’g 1d.%1-]g-9165] 11-254 géﬁ@% nrl’)eeﬂ‘lafi'% ngfli RlﬂeraanJe-]Sca%rbonyl
rifl ubﬁn@ermshﬂﬁbnanhé@zom trile,
Sylltll) Be? é]g(?rﬁilgr t)h]—% (;il {r&l{ﬂl citgetﬁﬁppq{engl) q:ng‘erﬂmg) ‘frcl.%rbonyl
102 fl Ub'ﬂi’l@eﬂbsﬁl*ﬂer(aﬁ'ﬂﬂﬁt hanesul fonyl - 2- pi peri di n-1-yl - benz
20 b I
PR Bl nReRr ety Tl sasasr kg
(5I n’mhnlaafblegilfdﬁa?ﬁ&én .:_]epl peri di n-
1-yl ; phenyl) - - : . ,
R T RS e R iRy ) e vl pipprazin-L-
- (5 ﬁpph&[yﬂa)sbdhtﬁlﬁmél 2- pl per| di n-
e
155 {4 Dbty §rrjltr8 YsBradl Resrea SR
4 pyrlﬁe@bbﬂhﬂe benzenesul f onami de, 3-
NS (2#' A SRy pLber 'égﬁ%%wgﬁ%e@ﬁbo?naﬁ-ﬂ :
4- (Z]xfnlzyﬁ)il’tﬂ-e4 trifluor orret hyl - phenyl ) - pi per azi ne- 1- ca

[

‘rbonyl yl - 4- .. . .

a I met%aéﬁ@é%g@fhﬂfm@% -yipenzoyl)-piperazin-1-yl] -
20 4- ( 5k b5k e d- tr| f1 uor omet hyl - phenyl ) - pi per azi ne- 1-ca

N et
r onér%;@rﬁrfﬁu Coremet BB rRiRg -1 §1-(5-methanesulfonyl-2-piperidin-

[4 (4}&1@@& Iangdhgh%& phenyl)-p i p erazi ne-1-carbonyl]
- N- et 4-

ridin - benzenesul f onam de,
3- [[44(3@@9:%1@ fgwwryptiwlpplgf@rfazﬁlﬁ%mméaﬂy qthweﬁ‘é?qw -2-piperidin-
4- pi PRULGh&y-thbthanone,
25  3-[4-(4-cyano-phenyl)-piperazine-1-carbonyl]-N-methyl-4-pyrrolidin-1-yl-
benzenesulfonamide,
3-[4-{4-cyano-2-flucro-phenyl}-piperazine-1-carbonyl]-N-methyl-4-pyrrolidin-1-yl-
benzenesulfonamide,
3-[4-{2-fluoro-4-trifluoromethyl-phenyl)-piperazine- 1-carbonyl]-N-methyl-4-
30 pyrrolidin-1-yl-benzenesulfonamide,
3-{4-(3-fluoro-4-trifluoromethyl-phenyl)-piperazine- 1-carbonyl]-N-methyl-4-
pyrrolidin-1-yl-benzenesulfonamide,
3-[4-(4-acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-N-methyl-4-piperidin-1-yl-
benzenesulfonamide, | 7
35  3-[4-(4-cyano-phenyl)-piperazine-1-carbonyl}-N-methyl-4-piperidin-1-yl-

benzenesulfonamide,



benzenesul f onam de, WO 2005/ 023260 PCT/ EP2004/ 009665
-11 3-
[ 4- (4- cyano- 2-fl uoro- phenyl) - pi perazi ne- 1- car bonyl ]

WONR0rsesRgl - 4- pi peri di n-1 -yl - benzenesul f onam OET/EP2004/009663
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3-[4-(4-cyano- 3-fl uoro- phenyl ) -pi per azi ne- 1. -carbonyl]
- N-net hyl - 4- pi peri din-1-yl- benzenesul f onam de,

D TRt PIRBLS GhiBpy Yot (et gl nopomet @sﬁlgpalaﬁp 1yl

razi ne- enzenesul f ona
[4 ( W?%ﬂlﬁomﬁﬁ:fl uor onet hyl - phenyl ) - pi per azi ne- 1- ca

93?-\(%:!%%&?% lﬁk % xﬂ’(ll,)oﬁl'i:%rqhﬂe -1-carbonyi]-N-methyl-4-piperidin-1-yi-

zenesu
[4 (Eﬂﬂbmﬂsﬁkﬁomﬁﬁ,ﬂ uor onet hyl - phenyl ) - pi per azi ne- 1-ca

pi per% '}bi}g@fdg% 4k '@Q{ﬁ jiflaorempethyl phenyl)-piperazine-1-carbonyl]-

[ 4- (E@nﬁtmuﬁommdﬁ,ﬂ uor onet hyl - phenyl ) - pi per azi ne-

m)f[gﬁp?lﬂ}ﬁ ylﬁﬁgé%réen 7l- Lﬂhf%)ﬁl)a—ﬁ%paléaz%lre—]3—_carbonyl}~N-methyl-4—
[ 4- (ﬁtpéﬁlcﬂzurbY]AbctHZErﬁdsukﬁwm&&;yl phenyl ) - pi perazi ne-1-ca
L L R e e e S R
RA I{mpEt%din—iNylhbeﬂzex%xﬂManhé& aryl R5 -3 wherein 20
het nenb

Ty R P e BRSPS B e
by omerpﬂrolmedfgl -behishastifientsdse ect ed fr om t he group

(U iRy Re O BBy Ntk

( C - soyphalikexyl-bérZbndsolforailidxy substituted by hal ogen
NR7R8, C(O RO or 25 SQRRIG RI is hydrogen or
(Cl-C6)-al kyl ;

Further preferred are compounds of formula I-3

wherein

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, NO3, CN, {C;-Cs)-alkyl, (Ci-Ce)-alkyl substituted by
halogen, (C;-Cs)-alkoxy, (Ci-Cg)-alkoxy substituted by halogen, NR'R®, C(O)R® or
SO.R™;

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

R*and R? are independently from each other hydrogen, (CRz)p-hydroxy for R being
hydrogen or C;-Cg)-alkyl, or are (C,-Cg)-alkyl, (C,-Cg)-alkenyl, (C;-Cs)-alkyl
substituted by halogen, (CHj)s-(Cs-Cs)-cycloalkyl, (CHz)nfheterqcycloaH(yl,
(CH3)a-0-(Cy-Cs)-allyl or (CHy)g-aryl or |



R2 and R2. are independently from each other hydrogen,
(CR2)n hydroxy for R being hydrogen or Cl-C6)-al kyl,
or are (Cl-C6)-al kyl, (C2-C6) all enyl, (C-C6) alkyl
WEH2083BBE40% ut ed by hal ogen, (CH2)n (C3-CB) - cycPEEER04/009665
(CH2) " - heterocycl oal kyl, (CH2)mL (Cl-C6)-al kyl or
(CH2)n aryl or WD 2005/ 023260 PCI/ EP2004/ 009665 - 12
R3, R4 and R6 are independently from each ot her

hydr ogen, halogen, 5 (d-C6)-alkyl O (C-0C6)-al koxy;
R5 is N2, ON, C(OR9, S-(d-C6)-alkyl, SO2R10 or is
NR'R12; R7 and Rs are independently from each ot her
hy CH2) n (C3-Cg)-cycl oal kyl or

dzr &g %Rﬁ , ag inflepepfenslyct orarcacii otiher Imlrweat Toogen,

5vvh| ch rtF Ald,achef gy, heterocycloal kyl ring,
optlonal ntalnlngln ddltlontothe N atom a
further heter oatom selected fromthe group

(& BN SR R O S M R 15 rio)

is (Cl-C6)-al kyl, (CH2)n (C3- CG) cycl oal kyl or NRRS;

Eﬁraglﬁgﬁ%}%?%)%&({é'@&g@%% Y S ‘g%e%h@%ﬁ) (%"FF)‘ cloalkyl or
10 f or m (Co@sﬂhﬁwl W forrt togetherawiol iz 18 atventrewisidh tislyermtayhed a
20 gry %%oggf&aﬁtgﬂlém ng‘%@b’%ﬂgﬂhﬂ %dagidﬁtm ncottge i) a%oxfl R gurther

atom oné rOgen at ohs and Wher ein

het erlwearyitogy, enlngt&dsfmxpthagrahpyomﬂnmglofh& gdr By hal ogen,
(A -C6)-alkyl or (CH2)" (C3-C6)-cycloalkyl; n

isQ lor2; 25 and to pharnaceutically acceptable acid
addi tis bydrsay, (€,-Chlealkyf (Cs-Caraytiealkyls 61,64 aikoay or NR'RS;
conmpounds of fornula 1-4 OONR3 N\ , R | 5 R4 het
aryl Rs I-4 30 wherein WO 2005/ 023260

P&F! EPED08/)0ABAEE H,) L& s He) atyylbalicsl ca MR'REnber ed

het eroaryl, containing one, two or three nitrogen

at ons,

R'" and R"? are independently from each other hydrogen, C(O)-(C;-Cs)-alkyl,
SO:-(C;~Cs)-alkyl, or form together with the N-atom a 5-membered heteroaryl

20 ~ group optionally containing in addition to the N atom one, two or three nitrogen

15

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

n 1s0,1o0r2;

25 and to pharmaceutically acceptable acid addition salts thereof.

Further preferred are compounds of formula I-4

. O
5
et
aryi

—L

30 wherein



optionally substituted by one or nore substituents
sel ected fromthe group consisting of hydroxy,
hal ogen, N2, CN, (d-C6)-al yl, (C-C6)-alkyl

Waawstri2at ed by hal ogen, (Cl - C8) - al koxy, PCT/EP2004/009665
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(Cl-C6) - al koxysubstituted by: halogen, NR R8, C(OR9 or
5 SO2R10; R is hydrogen or (Cl-C6)-alkyl; 0 is a
hed-BH10C %G @ﬁﬁe:%@reﬁ'lfé&roa?ﬁt &&ﬁ‘ﬁhin% oh2HR! B!t hitrogen atoms,

addition to the N atom a %urther_ 10 het eroat om
sel emtioaaly slpstmeddyoms oc BHETE stistgients srlectgl fpmphe giiuph

rin o A i Tt (EhHZ :
nydray ey o o e DGR B Yo SR substitured by
( Draldgsn, &ikGe)-alkery. i Gr-hst-elevhabstintdd tyteldgemdORIRS, C(O)R’ or
nqugyed het eroaryl group, optionnally containing
addition to the N atom one, two or three further
nitrogen atons and wherein the heteroaryl group is
ti ituted.by (Cl 15 C6)-al kyl; R3, R4 and
é?@ﬁ%%%gigﬂgéé%réﬁg%on1each ot her hydrogen,
hal ogen, (Cl-C6)-alkyl or (Cl-C6)-al koxy; 20 R5 is
CN, C(OR9, S-(ClI-C6)-al kyl, SO02R10 or is
R11R12; R and Rs are independently from each ot her
h ogen, (CH2)n (C3-0C6)-cycloal kyl or (Cl-C6)-alkyl,
or T dar athttegepdiekyiiing, dptienMlyatonmihiag whidditisheythaNeatom a further

con R PG R D i o Th e et R § A Prafich siges are
het emeabsitited o ebtputtditn{ CHE, Hyoiory,d Ol bikpg (OFf CY-alSoxy,

(o BB LRI BRI ptireapbefieciys the Nesrras >mpepeporid beeroasy

(G 568, ol G <CENioRO ST O M B 0
n ar e ngepe ent om eac ot r .
P Pgaas Ay S BBy 6t RopFreelisgipay PSSy sehstitugsd by (Ci-

f or msy-@pet;her with the N-atoma 5-nenbered heteroaryl
group optionally containing in addition to the N atom
one, two or three nitrogen atons and wherein the
gﬁ!ﬁcﬁﬁ{% gr %%Pnde%)e@cﬂﬁn( ltl?lﬂt?iéﬂs yaé%)@l&&m}yaiofgsn,rmo\gﬁ%i,ogen,
- - yl. ar n - -cycl oal'kyl ; :
200%@0@3%&%@@36‘%%@9665 -14-"nis 0, | or 2
and to pharmaceutically acceptable acid addition salts
thereaof . 5 The follow.ng.c oungls of _forjula 1-4 are
& efehiPade, COIR, § (ORI RS RIS, 1O g
3-[4-(3-fluoro-4-trifluoronethyl-phenyl)-piperazine-|-
carbonyl] -N-nethyl -4 '
Foephdl ke indspenpetilydings gadhorberiydrogen, (CHz)n-(Cs-Co)-cycloallyt or

(C1-Cs¢)-alkyl, or form together with the N atom to which they are attached a

O
5_
in

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, (Ci-Ce)-alkyl, (Cs-Ce)-cydloalkyl, (C;-Cq)-alkoxy or NR'RY;
R is (C:-Cg)-alkyl, (CHy)n-(Cs-Cs)-cycloalkyl or NR'RY;

RM and R* are independently from each other hydrogen, C{Q)-(C;-Cy)-alkyl,
SO,-(Ci-Cg)-alkyl, or form together with the N-atom a 5-membered heteroaryl
‘group opﬁonaﬂy containing in addition to the N atorn one, two or three nitrogen
atoms and wherein the heteroaryl group is optionally substituted by halogen,
(C1-Cs)-allkyl or (CHy)n(Cs-Cg)-cycloalkyl;



(2-norphol i n-4-yl -5-nitro-phenyl)-[4-(5-trifluoronethy

| -pyridin-2-yl)-piperazin-1-yl] - nethanone 10

[ 4- (3-chl oro-5- trlfluoronethyl pyridin-2-yl)-piperazin
WQ 200592329- nor phol i n- 4-yl -5- ni tro-phenyl) - met MaHERWIH0H09665

[ 4-(2-norpholin-4-yl-5- nltro-benqul)-piperazin-l-yl]

-nicotinonitrile

[ 4-(3-chl oro- pyrldln 2-yl)-piperazin-1-yl]
-5-nitro-phenyl)- nethanone 15

-(2-mo golln
(2nrmfsp§:ﬁ I%F 2. 4- yl 5-ni tro-phenyl )-[4-(4-trifluoronethy

| - pyr bl m@layhhcdah@ﬂm&e@ta%wé&d adBEORRAN Srereot.
(2-mor phol 1 n-4-yl -5-ni tro-phenyl) -
[4-(6-trifluoronethyl-pyridin-2-yl)-piperazin-1-yl]-

SFTELFh@E!ﬂ]a;QmIio‘lc dﬁh@ﬁ@ff@ﬁﬁh@ldi ﬁe%réf&)ér Jpiperazin-1-yl]
rmr phol 9 n- 4- -ni tro- phenyl’) 6 met hanone

[43(é (EHiurers @nﬁﬁ?mwéﬂfénpbﬁ W -PEnerazinanl-2arpbid bNperethyil d-

- 1Y) bk 2ndiRL PhDbdcpedkalorineifl 1 O- phenyl) - et hanone
(5; et hanesul f onyl - 2- nor phol i n- 4-yl [)-[4-(2-trif

| u@’B’t?éPlPﬁ}-lD- $yk-Pwiter -Bheni)- 54—(5pitrp’ré¢ca@mﬂ1xﬁmdm -2-y1)-piperazin-1-yl]-

_mth‘?ﬁﬂﬁﬁ | f onyl - 2- hol | - phenyl )-[4-(6-trif
anesul f ony mor phol i n- 4-yl - pheny ri
10| uldr n&‘r@ﬂﬁ&ﬂl 5@ﬂquxarzﬁhyhpmc}m—%wbe1mam-1 -W)-{2-morpholin-4-y1-5-

- et haRgnsh enyl)-
(5 rrethanesu f)Irle EEIlO-nﬁorpholln 4-yl -phenyl ) -[4-(5-trif

%ﬁ%mph@lwi‘cm Bimiro-bghjoylppiperriaz i i -dicotipbhitrile
- (@- rre‘?%a@gsdlﬂ ? gn)ylfl P Sra%r%lrlrﬂl Ig 'mﬁquOhBeanyﬁu)tr 3 lbeéjryg

zi n- Imythkaeriecoti nonitrile 30
e ( oyl - 2 | ] yl)-f4=(5-trif .
B o PO 1.1,
4 (3n¢%$nwm&5 trlfluoronethyl pyridin-2-yl)-piperazin
et ul f.onyd\-12- . o ) .
e p%xb{ﬁh%}lﬁ%};{l%gﬁ%ﬁw}jep@f [%ég%ﬂg_luoromethybpyndm-2~yl) -piperazin-1-yl}-
[ 4- ( Smethhoome- pyri di n-2-yl) - pi p erazin 1-y1]
%}Q;Sr?st ha%?ﬁ%h%iﬁgxﬁ-yﬁ-plpex%mn i-yl 2 orp%ohn—fi-yl— 5-nitro-phenyl)-
20(5 nahhhmmﬁmlfonyl 2- nor phol i n-4-yl - phenyl ) -
[4-( i fl in
R L R L e i e e
[ 4- (Snﬁbqﬂkﬂﬂﬁnkﬂmhbm@ronethyI pyridin-2-yl)-pi perazin
-2yl ], - et hanesul fonyl.- 2- . o
né?%ﬂ%pﬁ%ésglf%yi g H hlﬁ-g%/)ﬂgﬁvgﬁgl)-[4—(2—tnﬂuoromemyl-pymmdm—&yl)-
(5-n@ﬂhﬁﬂﬁ@ﬂkﬂpﬂﬁﬂmﬂoﬂ@rpholin 4-yl -phenyl ) -[4-(6-nmeth
25 yl(S @Xéthgﬂe?uﬁo%ﬂ neorgﬁ(r:nl?rlz—4nyl—pheny1) [4-(6-trifluoromethyl-pyrimidin-4-yl)-
piperazin-1-yl]-methanone
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(5-triftuoromethyl-pyrimidin-2-y1)-
piperazin-1-yl]-methanone
6-[4~(5-methanesulfonyl-2-morpholin-4-yl-benzoyl)-piperazin-1-yl]-nicotinonitrile
30 (S-methanesulfonyl-z-morpholin—4—y1—pheny1}-[4—(5—triﬂuoromethyl—pyridin—z-yl)-
piperazin-1-yl]-methanone 7
[4—(3—chloro-S-triﬂuoromethyl—pyridjn-z-yl)-piperazin—l-yl]-(5~meﬂ1anesu1fony1—2—
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 tnﬂuoromethyl—pyndm -3-y1)-

piperazin-1-yl]-methanone



yl]-met hanone 5
(5- met hanesul f onyl - 2- nor phol i n-4-yl - phenyl )-[ 4-(5-neth
yl -pyridin-2-yl)-piperazin-1- yl]-nethanone :

wd Bogeizhanesul fonyl - 2- nor phol i n- 4-yl - phenyl ) - pCT/EP2004/009665

1

<

1

tn

20

25

30

[4-(4-trifluoronethyl-pyridi n-2-5yl )- piperazin-I-yl]
- met hanone o L .
e r A pr S g RS b Seldb 2
pi p%@aﬁjh@;ﬁ&: {frl;(ljpﬂéﬁﬁg@ﬂ&ﬂsnone_ _
t hanesul T onyl = 2- nor phol i n- 4-yl - phenyl ) - [ 4- (32-t rif
|(§dn@qh@m¢wlfowg}72rwpmh¢hy:£rwphwbe riefhylypyridin-3-yl)-piperazin-1-

- net ma

(5- r?@?ﬁ%ﬁ%?ﬁ??onw -2-nor phol j n-4-yl - phenyl ) - [4- (6-trif
I(éan@dtemmfow2imamh®l@=£vlﬂh@¥ﬁe rmethylypyridin-2-yl)-piperazin-1-
- et

[ 4-( _%%%E%Fégef anmino-[ 1, 3, 51] triazin-2-yl)-piperazin-1-y
|(B-h&thmedshbiomed-QtforpHolin-4-yl-phenyl)- [4- (4-triftuoromethyl-pyridin-2-yl)-
mor phol i n- 4- wi - - met hanone or

(5-%? r%\in}%glu lggéﬁ%gﬁorphol i n-4-yl -phenyl)-(5" -triflu
qsamethydsalfo 12 Botmtoliakd il pherfyl) 1[4 X'6-trifluoromethyl-pyridin-2-yl)-

] bi pyrazi.nyl -4-vyl,) - et hanone. 20 In a second aspect,
therf}élp‘:frgﬂﬁ'rlé}dfgg%ﬂaélg%ounds of formula Z OR-NR\
R3-mdthdnesulfbifl-2RAofphatinRSyl-pheryt) e rriBuotosethyl-pyrimidin-5-yl)-
unsubstit.utleg or substituted aryl or 6-nenbered

het FEHAFHR- 1 EEREBAIRG one, two 25 or three nitrogen
gsonethasadifoh@enoriHolinat-yl-pleeng )t e heifle oxmarerhyl qryoidpain-3-y1)-
are .substi tﬂ edg%% one or nore substituents sel ected

f r o RFE o I)' %fing of hydroxy, hal ogen, NO2,

Q. (44 Shre@B)anahby[ 13,5 @lazeb)-yBpipyazia b sl i 5-utetbhreyulfonyl-2-

hal ogen, _.(Cl-Cg)-al koxy, (Cl-C6)-al koxy substituted

by Hﬁ?@é@k{l’%&%@%&@%@ %02RI O 30 WD

280848 232600)CEL EEAMHAMACLPESeny) Y8 trifluoromethyl-2,3,5,6-tetrahydro-
[1,2']bipyrazinyl-4-yl)-methanone.

In a second aspect, there is provided compounds of formula

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;~Cg)-alkyl, (Cy-Cs)-alkyl substituted by halogen,r
(C1-Ce)-alkoxy, '
(C1-Cs)-alkoxy substituted by halogen, NR'R, C(O)R9 or SO,RYY; .



R is hydrogen or (Cl-C6)-alkyl; R2 and R2' are

i ndependently from each ot her hydrogen, hydroxy,
(C-C6)-al kyl, (C3-C6)-al kenyl, (C2-C6)-alkyl

veubwsipeoed by hal ogen, (C3-C6)-cycloallyl, S5PCI/EP2004/009665
het erocycl oal kyl, (Cl-C6)-al kyl - (6C3 Cs) - cycl oal kyl ,
(C-C6)-al kyl - heterocycl oal kyl ,

(Cg %}Y@O%l+ %(Foﬁl%%q%?;l Ia<1|ylkyl NR7R8 aryl or

6 menbered heteroaryl cont a| ning one, two or three

or ReARAT A M penddiy Rolks Bt hiteopln, Wiian (R alla
het er (@t @imkesg) 62+6g- a‘]kyrbmﬁshmtgibm;ml@gmsﬁ@tcfngydbalkyl

R

subst(axm@myy%@e r(om&aﬁd;rbét\r {0e0)salBRl @R EACE-Rliyl-

t he %.gitgi i&%:‘l t [ n g%%i%y’h@?r%%‘é 8% &Wﬁzﬁ"r ﬂFST’ ﬁ:ltrocen atoms,

th oget (I@¥C6Waﬂdjrl ﬁﬂ?bof\((}}t@}laﬂlq’l %!rﬁ!mbﬁbyreal}ﬁtea@érﬂcd@n&uung one, two
etero tiona cont.ai ni

e T S B B e prlp O U A et ulghr or

1015 f rgiffogdie whereliPar9h Reterdcldlgalipf aiM h&eﬁarﬂ ardMsGPstith RE 91

are un; sti.tuted or subﬁ&ltuted b

stgmgg Y oeepr @9}'& i ngﬁnts 6 o%:ﬂ tE?/ Brogp F@gs;stg}g of
f or mHyggﬁ@hmoaem tdy- @Jjeane,ﬂ a; @m@s)@mpmﬂ ed heteroaryl

grou onnal | cont, in ad
atom ﬁgg%}zvégng ,tO efheg w1 ea[torﬁl g@%ﬁgg}f gﬁgﬁg&ba ﬁflaterocydoalkyl

wher eiiy, bp@mﬁﬂ;r ebmvaﬁmha m@hﬁ@iﬂi@nlt§ Ry b%@h |fﬁ&ther heteroatom, selected
substj tut.ed hal ¢ al ky I

Cl-
153ubsth‘tfﬁlﬂé%Ef°%C‘Eﬂﬁ1 28 85& S 8F 0( @lctlj@)ngﬁ;%m@é}ﬂk’iy[tumg@r substituted

R4 § 8 o
hyd?g% h%ﬂ%?g(air@ggg@m%o@ E]Lk@ﬂi E@ﬁccs)?%iaﬁé%lw rOQ%)E/h together

or  NRiiREtbe Pt § & nl\mber@\heteee)}f OuB. mon@eghz gmkaiping in addition

SO2R1LY ﬂgar NiaforNBnR thd or Bfre@REtHEBn A Bel ROGRERAG ek din kM Breroary]
each ot her hydr

(Cl - %9“19313 me@@g’ igﬁgﬂ.’f@t};é Py arlpgsp. (Ci-Coralies) (Catbe)talkybsubstituted

20(C3 & loh@H together with the N atom
to \Nhl C t"he dé(l%(e)a ta%%gd a heterocycl oal kyl ring,

optionally contal ning in addition to the Natom 30 a
o f %1$e%dr@%é &%ﬁéﬁde s&%fneéidé o) O%)glﬁo orlpdr%semiammm,
5 ‘

dr ox
. (Cs3- ct@)Ceirelﬂcda(%yC@ Xy or NR7R8 R10 is
(C-C6)-al kyl, (C3-C6)- cycl oal kyl
(d-Co6)-al kyl - (C3- 06) cycl oal kyl or NR R8 35 R11 and
23RIR as HOpr@dpaid@it3-{CFEorallshe O haris MpdRogen,
C(O-(A-Co)-al kyl, S02-(d-C6)-alkyl, or form
t%ether wWith the N-atoma 5- menber ed heteroaryl WO

5inA R3 2601 AGEhERZ (10 09868 her-idragenu(s: 6fd) iaBeyhd CyCs)-cycloalkyl,
cont e r
cont LA, B LA R AT B R i e
opt i @r@dttayh%h&teﬁouycé@h]]w rihgl apgienally(dBhtaining in addition to the N atom

30 ‘a further heteroatom, selected from the group consisting of N, S or O;
R’ is hydroxy, (C1-Ce)-alkyl, (Cs-Cg)-cycloalkyl, (C;-Cs)-alkoxy or NR'RS

19 s (C;-Cg)-alkyl, (Cs-Ce)-cycloalkyl, {C;-Ce)-alkyl-(Cs-Cs)-cycloalkyl or NR'RY;
35 |
R" and R* are independently from each other hydrogen, C{O)-(C-Cg)-alkyl,
§0,-(C;-Cg)-alkyl, or form together with the N-atom a 5-membered heteroaryl



C6) -al kyl, (Cl-0C6)-al kyl substituted by hal ogen or
(C3-C6)-cycloalkyl; 5 R13 is hydrogen, (C -C6)-alkyl
or (C3-C6)-cycloal kyl; and pharnaceutically acceptable.

‘ngmﬁmgﬂﬁbtlon salts thereof wth the prOV|§Q3@ﬂg%&ég%%5
1-[5

- (am nosul fonyl ) - 2- (4- nor phol i nyl ) benzoyl | - 4- pheny
pi perazi ne, -17 -

| -
1-(4- nethoxyphenyl) 4-[2- (4-nor pholinyl)-5-nitrobenzoy
o

D

15

20

25

pgr;s'épa@iﬂﬁ@ chn[azm(zg;m@iq@m fortjze N Bomi dreptvenadittde nitrogen

]-
L AR SR ) o B

I]( qé]é}ﬂaam ne,
- [

-5- ﬁ(‘;t r oﬁg%ﬂ%%ﬁ%&ﬁ&?% ?’na%% IO%EFZ‘%H&dOﬁpﬁér azi ne,

B

1-[2-fluoro-4-(1- oxopropyl)phenyl] 4-[5-nitro-2-(1-pip
§§?§k£¥ O?%Qi@%fi 8§¥?gkéﬁyfﬁﬁ% [5-nitro-2-(I-pyr
rolldlnyl)benzoyl] plpera2|ne

1-

o R AR SR o -

panﬁetl&zpm'aso ﬂhaEZ fI uor o- 4- (1--oxopr opyl ) phenyl ]

4[)4 f%rgllnﬁglﬁlfol%) i (AP n-P l%myﬁl)gnzoyl?I4—151?e?1§e;f1§1%¥rla ine,

T~ {Rrdettiony phehyl) 14-fc (J@hmwht)lﬁi?ﬁ)nﬁﬁhltrcﬂjeh&yl]%@@faﬁﬁ@ inyl

)lﬁ,@t—%t / ggléﬂ yﬁﬁ%ﬂﬁ{%ﬁer o tf é%—lnftg%ﬁ:r(%nﬂuoromethyl)phenyl]
de‘miﬂé]m | nyI ) benzoyl ] -4-(4 25

i {ff Syl DR Bt prmoldingbsmsehatasnsaige 5 i t

rloﬁzeHZWhﬂ'droﬁ}'aﬂQﬂﬁZJpﬁ%ram%}]Fsﬁﬁﬁbwﬁgyl] Q‘(@-xﬁé@@%ﬁ% 1-

are conpounds of fornul a
2’612?3?%%260 PCT/ EP2004/ 009665 18 wher ein Ar i's

?g@%g?télt ﬁ%cﬁfroﬁﬂ?ﬁkhﬁ%eg IEE%[D’ b1 ?{peﬁdﬂx‘z 1-pi a%eé'amne,
yl, containi'ng one or ato

gy thEL-praRgPY h?rb@ﬂrlhé ﬂﬁ‘emlérpo%f Srpyrchlthp}é)‘tmnéo)’l] -piperazine,
p[@'—ﬂ’tﬂﬁblﬂ(l—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)-5-nitrobenzoyl] - piperazine,

are excluded.

One embodiment are compound§ of formula Ia



5 substituted by one or two substituents selected from

the group consisting of hal ogen, NO2, CN,

(C-C6)-al kyl, (Cl-C6)-al kyl substituted byhal ogen,
woQoeey2eal | coxy, (Cl-C6)-al koxy substituted BPYI/EP2004/009665

hal ogen, NR7R8, C(O R9 or SQ2RL0;c Rl is hydrogen or

(Cl-CB)-alkyl; 10 R2 and R2 are i ndependently from

eafheether hydr ogen, hydroxy, (Cl-GC6)-alkyl,

(C3-Co) - al kenyl, (C3-C6)-cycl oal kyl, heterocycloalkyl,

(C-C6)-al kyl - (C3-C6) -cycl oal kyl, (C-0C6)-alkyl-aryl,

(SO B Rl R L P 08 g e o

hgge[*@’@yﬂﬁrgﬁn@cbms,mmdgzhem ﬂ[thl‘;éJIEhyl aadnhehdbiogryl outps eare optionally

addi e roa om selecte

consi'stTng o
ar e dﬁ@ulﬁg‘f |(Cu{Ce}}a}k|y1 ELbC)i-alkstl embsﬁbye&lbjdhﬂé an, (C-Ce)-alkoxy,

For miCh e AP W PRI %ﬂﬂéﬁ}&?@@ﬂ#%s@aoa&{

group optl onnaIIy cont ai ni ng |p addition 20 to the N
GRS or s AR Ri2 R and Re are
10|ndependePLIy fron1each ofher hydroggg o
Cc
| A o U WB TR DNEON AP ELEHRP R, THE7 T er-Se v

a 25(6&&}—@w c{aiskseb Cfdlclf@k}’l@iétdr lolaﬂcylcont aining in

e L A L0 4

(CI Co) - al kyI (Cl-Co)-al koxy or NR7R8; 30 R10 is

15 NR7 Rg@ %ﬁék gw é?"?thé“? @tﬁ .I#a%lﬂ %ﬂ%m Willcgﬁéﬂoag[ag#%gﬁﬁmmloml
SOZ &ﬁg @g)onallﬂ(wn,talﬁfncﬁl@ RAAitiSQ T MR Mokl AkDRy Hét@fogfﬁrﬁl selected

het er oar contai ning in addition
t he 8f?>‘+Pe°°nt5 =o? Ny e rrW}PF]%)@égﬁ He Bﬁfs‘leBBﬁmI substituted
2005109 Bﬁ&@@y R@T-UEP 4( (@10@955@1(0 32]118& Xg ).t QQﬁ)PrnC{Bﬂether
ceuti ca abl e acid

addl W%ﬁﬁ%gl att%mtar?e% ere \heﬁ%oqrﬂér%bvpts@mﬂﬁtsorsammc in addition

20 [ 5- (%ﬁh@%%@&ﬁé&rt&b%cﬁ%ﬁ@&%g nyl) benzoyl ] - 4- phenyl -
plpera2|ne 1- (4- met hoxyphenyl ) -4-[ 2

8 IRRre s OBz oL bt gt 1

-4-[2-nitro-4- (tr| fl uoromst hyl ) phenyl ] - pi perazine,
h
5Rnﬁ@£{n§§ azg)e( eawﬁéaﬂv é’Pﬁ}/‘Fﬂ)CbQﬂ)?équrO%m -8 )-Alkyl-(Cs-Co)-cycloalkyl,

 (Cy-Ce)-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 (Cy~Cs)-alkyl, (C;~Ce)-alkoxy or NR'R%;
30 R is (C1-Ce)-alkyl, (Ci~Ce)-alkyl-(Cs-Ce)-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.



10 1- [2 - [ 4- (2-hydroxyethyl)-1-piperazinyl]
-5-ni trobenzoyl] -4-(4-nethoxyphenyl)- piperazine,
1-[ 2-f| uoro-4-(1-oxopropyl) phenyl ]

WO 2006823364 r 0- 2- ( 1- pi peri di nyl ) benzoyl ] - pi per aZiCA&P2004/009665

10

15

20

25

'1-[2-fluoro-4-(1-oxopropyl)phenyd ] -4-[5-nitro-2-(1-pyr

rolidinyl)benzoyl] - pi perazi ne,

1RF213ﬁ1 8581 8r (G-oyomeepy! ) phenyl |
4-12-(4- msthyf(jl %lperldlnyl) 5-ni trobenzoyl]- 15
pi perazine, 1-[2- fluoro 4- (1- oxopr opyl ) phenyl ]

-4- [a?nd(ﬁla%'ﬂﬂ%ﬁltmiﬂyg %1:{(!1 Yadasd §a'it? Fﬁﬁ e?yl ]

pi perazi ne, oxopropy y|]
Wﬂl{lﬂle(mﬂﬁé@ i nyl ) 5 n| trobenzoyl ] - pi per azi ne,

Irf ﬁ(imin%?ﬁlﬂ%%)pi‘ ?@)ﬂ ﬁy 8017 -4 p]ﬁeny i piperazine;

sulfonyl] 2 enzo
erp?i) 4-@@01'3};@1111*{1) 5- mtrobenzoyl p1perazme,

gt Sl LA 0

enbddpmmeaare t hose conpounds of fornmula la, wherein

(CpE e B o ff R oo ergine

plyfz -M4-(3- hydlroxmﬁh}ﬂbihﬁilpq,tafsmﬂzs-ﬁ+It1thbﬂhZOﬁl/-4€(l4&11@tﬂmk}@1myl)-
ﬁﬁﬁé_ghhgent s selected fromthe group consisting of
ogen,” N2, ON, nethyl, CF3, nethoxy, OCF3, NH2,

G D) D30~ CpOeHBryIen A0HR BHBit VID RPREHARSDB&rzoy] |- piperazine,

S RO o2 SR, 8 50 OB 8 S0 i

flr Eﬁ?ﬂmm -Ot-beoprhyd ipdgrepl)] - 4hi2df4emythy)- Clpigetidimai k§initrobenzoyl] -
- CHRCH=CH2, - CH, CH20OH, - CH(CH3) CH2OH, cycl opropyl ,
QRTEPRYtyl,  cycl ohexyl, tetrahydropyranyl,
1q%2ﬂﬂ:gml~4}p1-owmpﬁ@i@)lﬂml=& (domBitiyl-1 p@erfﬂn}&}lﬁ -2 obenzoyl] -

formtogether with the N atomto which they are attach
FHBt8PBcycl oai kyl 10 ring, selected fromthe group

aeinsﬂang{ Dbxcﬁp?bp;l‘])}iheﬁyl []-4- {2hidommor bﬁh}flyl-ySLmtrobenzoyl]—plperazme,

gt %@hsﬁﬁé et B Lt el bR -

hreesheyyl) abdixdine 4Rl hoxy, et hoxy, CHZOH or form

e ST PN S

iard dar@lky! , triazolyl

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, CF3, IHEthOX}’, OCF3, NHz, C(O)CHs, C(O)OCHs, C(O)OCH;LCH;-),



or di-hydro-pyrrolyl; 15 R5 is NO2, CN, -C(O NH2,
-C(O NHCH3, -C(O N(CH3)2, -C(O CH3, -SCH3,
S2- (Cr- C6) -al kyl, - S02- NH ( Ca- C6) - al kyl ,

WRePSRERECr - C6) - al kyl ]2, - SO2NH2, - NHSQ2CH3, PCT/EP2004/009665
- S2- NHCH2- cycl oal kyl , -SQO2- CH2-cxcl oal kyl
-S2-pyrrolidin-1-yl, -SQ-norpholidin-I|-yl,

i m dazsdWHoer 3®CERz0l yl ; 20 and pharmaceutical ly
acceptable acid addition salts thereof, wth the
provi so that

1- [’ (ishydrogan dranyhylk; 2- (4- nmor phol i nyl ) benzoyl ]

- 4- phenyl - pi perazi ne, 1-(4-nethoxyphenyl)-4-

[2-(4- m)rzphol i nyl)-5-nitrobenzoyl] -piperazine, 25 1-
b2- $*4ma®* phe idepbndebtP EoEOBeR 8%t hydrogen, -Co)-
-4-[2-nltro-4- fyri I ugr onet hyl he}r: 1-IO = rl;liv}r%rg?c%z(i%ec:ﬁ) alley,
1-[ 2- ['gﬁ‘i&?’ﬁ"ﬁ"&m @Wﬁ@ﬂatﬁ@’fﬂ%ﬂ? , celonrepdoadepentyl,
] - 4- (4yaBROGX YRRODT ' ' 1, (CH,

PR il e ot R A e A

robenzoyl ]- piperazine, 30 are excluded. Still

anot hey aﬁ&ip{é’(fbﬁﬁ Bdgetcd WROTRONNE ST tNABS tﬂﬂ};?re g?gch%eterocycloaﬂtyl

[
formtogether with the N atomto which tHey )
18t t acAing» SCEHTITR Ehe FrAEp consisting afgosnhaliayh Bripweiphglinl, azetidingl,
conpo lidinyl, piperidinyl 1, which ring btituted i
L0 PR, B ey B g o e ad p s b
-71] bydrgorehphEmi oy estheoRE,0H3 51 form together with the N atorm a 5-

N- et 14 | =4 = J 4- ri = .

V) Dl e e B L Gyt e MR8, eriasoly
PCT/ EP2G0RYBO988®Ly; 21- " benzenesul f onani de or 2-

[ 4- (2-norpholin-4-71-5-nitro-benzoyl)-pi perazin-|-yl]
155-trifluoronethyl- benzonitrile. Another enbodi nent

are _.conpounds, wherein R2 and RZ formtogether with

t hek’Nis BOat@M-C6ONTFo G e HATE, £H(CABKCH: JpyG(O) CHn-SCH,,
ubst P A 5y o ML) Gl AU S R SRt SO,
f ol | oWNH§OeChpoGdSVHTHL-cBelddlkdr-604-CH,-cycloalkyl, -SO,-pyrrolidin-1-yi,
L4 (o g 2 el ahgogagy b peraci v 1oy

2§ 2- (2- et hyl - pyrrolidin-1-yl)-5-nitro-benzoyl]

1IO I(aﬁgg ﬁ%c%ﬁyégﬁ%?cﬁgﬁ?%ﬂe %?gﬁagﬁ%ﬁ ?513?55?‘%‘?1%?% ro- benzoyl ] -

pi pethabké peokisplthat3- f | uor o- phenyl ) - et hanone,
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-[Z-nitro—é—(triﬂuoromethyl) phenyl]-
 piperazine,
1-[2-[4-(2-hydroxyethyl)-1-piperazinyl]-5-nitrobenzoyl]-4-(4-methoxyphenyl)-
piperazine and
1-(4-acetyl-2-fluorophenyl)-4-(2-(4-morpholinyl)-5-nitrobenzoyl]- 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-flucro-phenyl} -ethanone,

35 N-methyl-4-morpholin-4-y1-3-[4-{4-trifluoromethyl-phenyl)-piperazine-1-carbonyl] -



1-{3-fluoro-4-
[ 4- (5- et hanesul fonyl - 2-pyrrolidin-1-y1l-benzoyl) - pi per
azin-1-yl] - phenyl}-ethanone,

WORRBIR2PL 4- pyrrol i din-1-yl -3- PCT/EP2004/009663

10

15

20

25

30

35

[4-(4-trifluoronethyl-phenyl)-pjperazine-I-carbonyl] -
15 benzenesul f onam de, 3-

[B’enéézeaﬂfdﬂékméeé} uor o- phenyl ) - pi per azi ne-
| - car bonyl L@N—mst yl-4-pyrrolidin- |-yl -

btz ehewapheiafive-mirohepm hpigerzis- |- s trifluoromethyl-

[Hene3zipydr oxynet hyl - pyrrolidin-1-yl)-5-nitro-benzoyl]
-pi perazin- |- yl}-phenyl)-ethanone. 20 Still another

enbodi ment are further those conpounds, wherein R2 and
R2 P@}qﬂlen@émdh@ﬁnmw orEpRINsarareind whil &A forretpgether with the N

S tCtP t@tmgi | @ga A y{a }gﬁr%i% o) 2 5 F&gﬁ{@;@ﬁ }yma which are

fQﬂqO@@H}thlbéf@ dgethyl or C 201—1 or example the follomsncr compounds

éI-F&Z lelglénlldoi ? Z&S ‘41'1(; 3: Wﬁnﬁ%ﬁi B&Eﬂf‘} )gb ]gr?ﬁ{im qeﬂjz ?%ér)yl}péﬂlanone
[2({-Buoret hy4 -[@)‘I(F)'@MT-WITP-YTIIOIIW)lﬁl)rﬁ-nﬂm-bmp@-lp}perazm-l -yi}-
ER.EE %ﬂaﬂoﬁe yl'} 25 phenyl) - et hanone,

I

|"toro-Z4-{ 4-

& Sin F?ef?ﬂwﬁmdpwmohl-ﬂ);ﬂ pite-hénzopl] {pépez agi-L-1hj-peluard-phenyl)-
- phenyl ) -ethanone, 1- (3-fluoro-4-14-
r?et hyl - pi peri di n-1-yl)-5-nitro-benzoyl ]
b{%ﬁumrﬂ@.—(@-ﬁ}e&qﬂ&mﬁ@h}ﬂ-k@k&anﬁﬁa byl-BSizoyl)-piperazin-1-yl]-
Qro- 4 {4-[2-(3-hydro)Ly-piperidin-I-yl)-5-nitr
éﬂ%eﬂgo&ﬂafl p| ‘perazin-1-yl}- phenyl)-ethanone. An
e?ﬁmmﬂhﬂmqpméhdlhel-ylrw%(4—mﬂmrméuhlyl-pbanﬂ)hp§erazine 1-carbonyl]-

Q rein R2 and R2, formtogether with the
ﬁfeg? @%W%ﬁ they are attach a azepane ring, for
exbir-setihe - ﬂzﬁ@rbl-pimﬂﬁ}po;&rqzmmﬂ-sarbﬁﬁyll -N-methyl-4-pyrrolidin-1-yl-

2- az -5-nitro-benzoyl) - pi perazin- 1-yl
lbeg‘zeﬂ[“-ﬂ%é%‘aﬁﬂ %fl} ol hanone. o VB 2065 005560

FICIB/ EIEJ}B%{ DODEHDydreRpmdth{ldprdolidn-az@p Buitro-benzoyl] -piperazin-1-
yi ]::TE anesul fonyl - benzoyl ) - pi perazi n-1-yl ]

-Yé} Pli‘el% or - et hanone. Conpounds of the

i nvention are further those, wherein R2 and R2, form

t ogetshtanotliet Bmbbdinsnedre furtieer whise Rotrpeynds; Wharteiraﬁ:zl'and R¥ form
t hﬁglgfg rﬁaggxotlhle ?\Jeatro}nnt% whlc(H thg%( grrerglttgcﬁ ab plp%mfime T1ng, vrs}l%ch is optionally
Jsulés%rtﬂ‘xﬂed; by enethyfl 4r hipdrokt, far-cathbleati fqiletindeotnpmdenz oy |

| per az pheny.l hano A further '
Srbokiarera F%# Fite- AL EPE G CHERFHOSH ) Phenl-sthanone,
CO(BPRLHIESL- {W(Ehﬁﬂﬁl{plﬁhdﬁzl—ﬂ)ss -Gl2o-byedo9h pidragdii-1-yl}-
)ﬁcl qal kyl, for exanple the follow ng conpounds: .
Phenyl)-ethanone, |
1-(3-fluoro~4-{4-[2-(4-methyl-piperidin-1-yl)-5-nitro-benzoyl]-piperazin-1-yl}-
phenyl)-ethanone,
1-(3-fluoro-4-{4-[2-(3-methyl-piperidin-1-y1)-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-nifro-benzoyl)-piperazin-1-yt]-3-fluoro-phenyl}-ethanone or



10 1-(4-{4-
[ 2- (cycl opropyl net hyl - am no) - 5- ni t ro- benzoyl ] - pi per azi
- n-1-yl }-3-fluoro- phenyl)-ethanone,

Wl)ioﬁybﬁz&oZ cycl ohexyl ami no-5- ni t ro- benzoy! ) - pepe/@Zichn0sess
| -yl] -3-fluoro-phenyl}- ethanone
1 {4 [4-(2-cycl obutyl am no- 5- nlt?% benzoyl) - pi per azi n-

3-.f1 uoro- 15 et none or
64[&% (czﬁzegﬁerkggﬁr%%%ﬁq%@fwﬂ Y HeR S 9 -1yl frér fsare- phenyl}-
- | e}Hahos= f | uor o- phenyl } - et hanone. An enbodi nent of
the |nvent|on are further those conpounds, mherein one
of R2 _or Cl - C6) - al kyl t he ot her
hydr og@ﬁm&P“Bi‘ﬁ § ORentinn 4% Wf(%@secsl}ﬂep IandBolform together

20weshanPNatdh o vhldhané ea&mmor;m@néﬂw@ 753 é{a Je the
5[ 4-(2-1. soc%r@gpyl am no- 5-ni t r o- benzoyl ) - pi perazi n- | mTP

Y
1 f . o ] .
A et G
[43@211@@% -butyl am no-5-nitro-b

enzoyl ) rRiiReeadbBintent ok mm@aﬁdo}n a%éfﬁ%?fh%@@c&ﬁ?éuqﬁ% wherein R?

[4-(2;di et hyl ami no-5-nitro-benzoyl)-pl perazi n-

- 307 Rliis (@ ptvelogikyl or@vﬁaﬂlsﬁefor ewmi@ gllayfing h@mpounds

1ol nye@t{g ?@Cé@};é%pﬁ-%y&tg O ‘ﬁ Bflg : p¥erd3n-2031-3-fluoro-
(CPhﬁﬁJfﬁMkyme,for exanple the follomnng conpound:
o AR iR M LA Bl O by penyl-
prebemnmconpounds of formula | and their
pharraget | ¢al ept abl S _._can_hbe
o HBaE e PR R Reb) pighlfing o SRR G-
15de&hmmme®rbeIOM/ In a thlrd aspect, there is provided
aratio ounds of f |a |
ST e R BRI P Ry b e o R phent-
praha&&econprlses a) reacting a conpound of fornmula WO
2Q05/023260 PCT/ EP2004/ 009665 -23 r Ar NIl ~J RL | |
Wi th s &RBS men’? of tLe mvengon are%rthér’%ame compounds, wherein one of R*
or R* is (Cyi-Cg)-alkyl, and the other is hydrogen or both of R*or R% are {C1-Cs)-alkyl, for
20 example the following compounds:
1-{3-Auoro-4-[4-(2-isopropylamino-5-nitro-benzoyl)-piperazin-1-yl|-phenyl}-
ethanone,
1-{3-fluoro-4-[4-(2-isobutylamino-5-nitro-benzoyl)-piperazin-1-ylj-phenyl}-ethanone,
1-{3-fluoro-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 invex;tion are further those, wherein one of R2or R% is
(Cy-Ce)-alkenyl, and the other is (Ci-Cg)-alkyl, for example the following compound:
1-(4-{4-[2-(allyl-methyl-amnino)-5-nitro-benzoyl}-piperazin-1-yl}-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

and their pharmaceutically acceptable salts, which process comprises

a) reacting a compound of formula



R6/ R4 Rs IIl to a conpound of fornmula O RIN.R2 R

NR \' N6/ a Ar RRR 5 Rs wherein Zis CH or

hal ogen and the other substituents are as defined
wabes®23260 b) reacting a conpound of fornul a POTEPRIRBIIGES

~\ 4 A RIRR Rs v wth a _cgnpound of fornula 10

RZR'""NH to a conmpound of formila O<R2Z R3 N\ 6/

a Ar RRR RS wherein X is_hal ogen and the other

substituents are as defi nedﬂl\igﬁve, WD 2005/ 023260

PCT/ EP2004/ 009665 -24- c) neagting a conpound of

formnula R2. 2 o ~N.R N‘R R' '

with a compound of formula

to a compound of formula

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

b) reacting a compound of formula

O X
(\N Rs
%
A R R*
R e
v
with a compound of formula
10 R’R*NH
to a compound of formula
RY _R? :
0 N7
K\N r®
N
Ar R R’ R
RS
I

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



~\ HN'~R6ERA RR6 VI with a conmpound of formnula
5 AX to a conpound of formula R2 o NRRa rN\ /N~
6/ 4 A RIE RR R6 wherein Xis hal ogen and the other
WuEesN3a@nt s are .as defined above, d) reacti n§CHEP2004/009665
compound of formular z 0 R~-N %R~NAr N~Rs | /| R4

R 10 N2 IA with hydrogen on Pd/C to a conpound of

for myh 3. RER2 coBnRend &+ + R6/ R4 NH2 IB wherein
t he s&bgtitﬁerﬁ?spare asoggﬁaned above, WD 2005/ 023260

PCT/ EP2004/ 009665 -25- e) react iRag %2conpouhd of
M

formula R 0 N-R o
I/\N R®
HN\><FL Rs R.{.
k LE
VII
with a compound of formula
5 ArX
to a compound of formula
o B R

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 a_bove,



R3 Ar'" R6/ RA R, NH2 IB with a conpound of fornula
5 R14AX to a conpound of formula ORZ N R2 R3
N1IR6*R4 Ar R HN ARt4 IC wherein X is halogen, Ais
woGi@)o2smn - SO2-, R14 is (Cl-C6)-al kyl and t heayienos/009663
substituents are as defined aboye, 10 f) reacting a
conpound of formula R2 2 0O N R3 A" v R4R6 g R4
| th a co formula RI5C(CEt)3 15 to a
conpc;ﬁav%f afc&rf?ﬁﬂr'r’ggég/% 535/ 023260 PCT/ EP2004/ 009665
-26 2- ONRZ CNRA NRI RRL,RA NIs N-~R NN
I D wherein R15 is hydrogen, hal;o- .J(Cl C6) - al kyl
(C1-Co6) -al kyl substituted by hafogep or
iRuents are as

- (C3-C6)-cycloalkyl and th '
defi ned above, @) react|n§\3<p of formula

A g R*
NH, B
with a compound of formula
5 RMAX
to a compound of formula
RY R?
O N R
(\ N Rs
N
Ar : R’l RG R4
HN
A-R IC

wherein X is halogen, A is ~C(O)- or -50;-, RM is (C;-Cg)-alkyl and the other
substituents are as defined above,

10 f) reacting a compound of formula
R g2
o N7
RS
)
MO
AI'/ R1 RG R4
NH, I3
with a compound of formula
~ R®C(OEv);

15 toa compound of formula



R22 O"NCRR3 ~NAr NRL R6E Ra5CNIE with a base
to a conmpound of formula Z ORNRR3Z NA NR R6

Ra O CHIF wherein the substituents are as defined
VEDpa023260 h) reacting a conpound of formul a z PCRAM2M4BII66S
OrNR3 NA' R Rs/ Ra OOHJF W 2005/023260

PCT/ EP2004/ 009665 -27- with a conpound of fornula

R RBNH to a conpound of formula, R R, ONNI R3 A
NRLRE. R ONWK 8 RIG oR\.R .

Ar R R’ R*

N
N R
N-N

3

ID

wherein R is bydrogen, halogen, (C,-Cq)-alkyl, ( C1-Ce)-alkyl substituted by halogen or
(Cs-Cs)-cycloalkyl and the other substituents are as defined above,

'g) reacting a compound of formula

with a base

to a compound of formula

wherein the substituents are as defined above,

10 h)  reacting a compound of formula




5 wherein the substituents are as defined above, i)
reacting a conpound of formula O RAN RZ R3 ~N MAR R
- Ar N1 a RBr x wth a conpound of formula SnBu3 10
WRIBOPR3X to a conmpound of fornula R? R2 0 NDMERBIM0663
Il \ A'"NRIL Re R4 O-116 IH rein Ris
(Cl-C8)-al kyl, R16 is (Cl1-C6)-alkyl or
( - nd the other substituents are as.
d%%én-%\égégg%%%%%/ 023260 PCTI EP2004/ 009665 - 28-
reacting a conpound of fornul RNRZ OR3 At R6

R4 Br x wth a conmpound of fRoNHJIaH X;NX 152 n 5
R X-X XIl to a conpound of fornmula

to a compound of formula

R 7
o” ~n-R
leg
R™ 1G
5 wherein the substituents are as defined above,
i) reacting a compound of formula
R._R

R
Br X
with a compound of formula
SnBu
16
R, o~
10 OR 1
to a compound of formula
2 2
R.. .R
O N
3
R
)y
Ar’N\>§1 R® R
16
0° R 1H

“wherein R is (C;-Cg)-alkyl, R s (C1-Ce)-alkyl or (C5-Cs)-cycloalkyl and the other

substituents are as defined above,



10

1-[5-[[ et hyl (phenyl neth A

ORNR2 NR3 C\JA'NRt Rs/ R4 X NX R15 x-X I
| wherein Xis CHor N and the heteroaryl ring is
sel ected fromthe group consisting of imdazole,

Wi PH3813860r triazole, RL5 is hydrogen, hal ogePCI/EP2004/009665

(Cl-Co)-al kyl, (C-0Cp)-alkyl 12H§ubst|tuted by
hal ogen or (C3-C6)-cycl oal kyl the ot her

subst Lyuent§ o above, and if desired,
conv rtlng%the 8%%%§§Fs g@ ained into
pharmaceutical |y acceptable acid addition salts. In a

fourth aspect, there is provided iguﬂ canent
cont ai ning one or nbre compoundgs a de&}ned above or
i'perazi nyl ) -5-ni

cont ai ni ng

1- (4- net hoxyphenyl ) - 4-[ 2- (E%A\Nhyl

t robenzoyl ] - pi perazi ne A}f 2 tHF03 2Ryl ) -4-[ 2-
(4- mor phol i nyl) - 5- nltrobenzoyﬂ} pi perazine, 1-[2-

(4- nor phol i nyl ) -5-ni trobenzoyl ] - 4- -nlth 4-
(trifluoromethyl) phenyl] - piperazine, -28a-

1- (4- met hoxyphenyl )-4-[5-nitro-2-(1-pyrrolidinyl)benzo
yl]- piperazine,

%X&éaéfo ggggﬁ%ﬁ§ﬁ§yL?bé;g;Pﬁg?zinyI]-5-nitrobenzoyI

1-]2- fIuoro-4-(|-oxopropyl)phe?¥I]-4-[5-nitro-2-(1-pip
eri di nyl ) benzoyl ] - pi perazi ne,
1-[ 2-fl uoro-4-(1-oxopropyl) -
phenyl ]-4-[5-nitro-2-(1- p¥g69&fqgnyl)benzoyl] pi per azi
ne, X1t
1- [2 fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-I-pi
p enzoyl ] - pi perazine,
ﬁ{% J%%gQﬁﬁ%%&ggopropyl)phenyl] 4-[2- (4-net hyl -1 - pi
perazinyl)-5-nitrobenzoyl]- piperazine,

1-[2-f|uoro-4-(1-oxopropy|)ph%yﬁi. B[ 2- (4- nor phol i nyl
)-5-nitrobenzoyl]- piperazine,

I 8ny|-2-(4-nDrphoI
i nyl)benzoyl ]-4-(4-nitrophe erazi ne,
1-(4-acetyl -2-fluorop @H?k}(%Ff A= wg# phol i nyl ) -5-nit
robenzoyl ] - pi per azi ne,
| -{4-[4-(2-norpholin-4-yl-5-nit Nbgnzoyl) pi perazin-|
-yl]-3-fluoro-phenyl}-ethanone, du

[ 4- (4 nmet hoxy- phenyl ) - plperaan %I] (27norpholin-4-y
[ -5-nitro- phenyl) nmet hanone. and pharnaceutlcally

a I In a fifth aspect, there is
ﬁﬁ&aﬁ é‘nggﬁf‘ah"&ﬁﬁw&ﬁag sclaetrd from ihs sronp sqnsisting of
aﬁﬂd}ﬂbleﬁp@damie or tnazole R is hydro en, halocen, (Cl -Cg)-alkyl, (CI~C5) -alkyl

azin I)

%%%grﬁmggﬁg a( 3?1%) cyéloa é the otﬁer su stltuents are as deﬁned
Eb@ﬂ%nethoxyphenyl) 4-[2- (4-nor phol i nyl)-5-nitrobenzoy
| ]-pi perazine,

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-mefhyI—1—piperazinyl)-S-Idtrobenzoyl]-piperazine
1-(4-methoxyphenyl)-4-[2- (4-morpholinyl)-5-nitrobenzoyl]-piperazine,

.1-[2- (.4-.111?rp.1.1f).1iny1)-5—nitrobenzoyl]—4- .[2initro-4- (triftuoromethyl) phenyl] - piperazine,



1-[ 2- (4- mor phol i nyl) - 5-ni trobenzoyl | -4-[2-Dbitro-4-(tri
fl uoronet hyl ) phenyl ] - pi per azi ne,
1- (4- et hoxyphenyl ) - 4-[ 5- nlégro 2-(1-pyrrolidinyl)benzo

yl ] - pi perazi ne,
4- t h bitrob |

1—?‘4—&1 ?&xy@ﬁl@-ﬁﬁﬁ% )(¥ Fg?yﬁ'glruggfl gzzcgy p1})erazm<|e robenzoy
1[92 hy droxye i) lepetwn}db&hl)zphﬁﬂw11444 bty plen)-pibepizine,
1- gﬁﬂh?—l Lgi P)gd%% )]pg% é[ ?g ﬁ él p]erlﬁmff]gbenz?yq)plger(aim

qng)—ﬁxﬂ—cnggmy |p}1erpqlb% rer@- (1-pyrrohdmy1)benzoy1] plpelrazme
f-flud x ri s iperazine
1 ef[ r@gi Eﬁ@g@@p@gﬁk@@%ﬁ& dﬂ*grﬁ 1o kioBRE L pipebine,
1 ﬁl "Qﬂr‘?é BPIRPJ(I P ;S%rwﬁﬂ@rmﬁra@nl)? -nigobRBEeRr pipesgrine,
1- ﬁél’uam—m(;llo)ce;ﬁepyllpﬂlak;e]li!z[Q—)(ti-inoﬁﬂ@&tﬁ)&)ﬂ-ﬂ&ﬂbenzoyl] plperazme,
S 1- 55[&%“{4'1@6 ImeFl]yl)olxg Il sg@ﬁ#&&%& rﬂYorphoil{l'x%I)lgenzoy T a (40 Itrogll-u)nyl )
pipetpgng,[ met hyl ( phenyl net hyl ) am no] sul f onyl ] - 2- (4- mor pho
- %Lfgé’*%%*é?";‘?f‘*énﬁf"&é[? e R PR s n
g @éﬁm p]élﬂ-lp?@zoy) piperazin-l-ylI]-3-fluoro-phenylf-ethanone and
[4-14-{réﬂ{o4y-§ﬁeﬂmr;ﬂ hhm%d]y(b mRorPhd Q- dﬁ%ﬁ’ﬁlﬁmﬁ’jﬂpﬁéﬂﬁh&e

et.hanone an

mf%&%ﬁﬁﬁﬁﬁﬁﬁﬁym%ﬂéﬁéf} B9%t azi n- 1- yl ] - (2- nor phol i n- 4-y
Inh fih wipectohegh Erp}fcb‘alddﬂﬁhd‘hm Ofmcoﬁrq:rouﬁ&aislﬂeﬁﬁddih €hedirst aspect and of
f f Qs
- ATERL) 00 RG] T Mo s REVENOSTT pieBlele, g
1-@ergthoyphewDd: [M‘érf@nmhfﬂ\lnﬁlﬂr@-mmﬂeemyﬂr}sga%se i n which
1- [QQQ-H'loElbﬂbﬁnﬂﬁ ShérsHerzd & EZWCB A ?ﬁﬂu&%mﬂ@pﬁ&ﬁﬂr};lb&&me

éLfICIt orders or "Al'zhel ner's dj sea

6‘?‘&5}6‘33‘%8]%‘*%’ “rleriin-a (-ryrgfidiy Do sl ®éperaringe cor dance
1- [m[4 te- qud@@@rs&ylaatmﬁér&ﬁnﬁ]—SJbﬂrobhﬂZO?l}‘i -(Wintdihdxi Bhdr@l) I piverdlehe,

-EERER bhuyeSy Bl B (T ntn Gra e @S i 4our
1-{Adiubiod(1-OACpRDOBPIRRS R 805-RIK- ER2GELEF9HBezoy 2 DipSehRiE
T ey
1-[%rﬂu%ret4r(1raﬁfqpr@yagleqwlh4§2 Hetdethyl-1-piperdratybfenitrpbesz @l piperazine,
1-[im&ox-(1-5kopgfﬁl Blenly ML[2QE- BB Holin) RREbberzof#hiphalifg en
-1 [g k[meﬂmyl(pcl;!ezlyhneﬂ\yl)ammo]sulfonyl]«?. -(4-morpholinyl)benzoyl]-4-(4-nitrophenyl)-
piperazine,
1-{(4-acetyl-2-fluorophenyl)-4-[2-(4-morphonlinyl)-5-nitrobenzoyl]-piperazine,
1-{4-[4-(2-morpholin-4-y1-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone and
[4-(4-methoxy-phenyl)-piperazin-1-yl}-(2-morpholin-4-y1-5-nitro-phenyl)-methanone

for manufacture of medicaments for the treatment of psychoses, pain,
neurodegenerative disfunction in memory and learning, schizophrenia, dementia and
other diseases in which cognitive processes are impaired, such as attention deficit

disorders or Alzheimer’'s disease.

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

j) and with the following schemes 1 to 6.

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

known methods.
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Compounds of general formula I can be prepared by reacting of a piperazine of formula
5 II with a compound of formula III (Z: CI) or I {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 IIT (Z: CI) can be prepared from a compound of formula II1 (Z:
OH) in the presence of an activating agent like thionylchloride. In turn the acid of
10 formula III (Z: OH) can be prepared by heating a mixture of an acid of formula IV and
an amino derivative of forimula R*R*NH.
The piperazine of formula IT can be prepared by heating of a corresponding piperazine
with ArX or by reacting of a2 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: Cl) or with compounds of formula IV(Z: OH) in the presence of an éctivaﬁng agent
like CDI (N-carbonyldiimidazole) or TBTU (2-(1H-benzotriazole-1-y1}-1,1,3,3-

tetramethyluroniumtetrafinoroborate).
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Aternatively, compounds of general formula I can be prepared by reaction of a
compound of formula VII with ArX. A compound of formula VII can be prepared by
reacting. ofa '

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, 2 compound of formula VI can be prepared by reacting of a piperazine of
formula II with a compound of formula IV (Z: Cl) or with a 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-tetramethyluroniumtetrafluoroborate).
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Compounds of formula IC (A is =CO-) and IC (A is -SO,-) can be prepared respectively
by carbonylation or sulfonylation of a corresponding amino derivative IB in the presence
5 ofacompound of formula R™AX. In turn, 2 compound of formula IB can be prepared by

hydrogenation of a compound of formula IA.

‘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

15
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i.e.: CD or TBTUAr RRR R/IRBNHONB IGR R
Conpounds of fornula I G can be prepared by reaction of
an acid derivative of formula IF with an am ne of

WOFHI2326R7RSNH i n t he presence of an acti vat i H{gl/BRi8e# 009665
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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-
carbonyldiimidazole) or TBTU (2-(1H-benzotriazole-1-y1)-1,1,3,3-
tetramethyluromumtetraﬂuoroborate) A compound of formula IF can be prepared by

hydrolysis of a compound of formula IE in the presence of base like sodium hydroxide.
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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
XTI in the presence of a palladium catalyst like dichlorobis(triphenylphosphine)
palladium(If). A compound of formula I T can be prepared by reacting of a compound of
formula X with a compound of formula XII in the presence of a Cu catalyst like Cul. A
compound of formula X can be prepared by coupling an acid chloride IIl with a

0 piperazine derivative of formula II.
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(Invitrogen Cat n R758-07)cells stably transfected
with mdyTlIb cDNA. dycine uptake inhibition assay

- WOre0a$023209 day 1 mammalian cells, (Fl p-i nTM CH®T/EP2004/009665
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transfected with nGlyT-1b cDNA, syere plated at the
density of 40,000 cells/well in conplete F-12 nedium
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Glycine uptake inhibition assay {(mGlyT-1b)

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b ¢cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin
in 96-well culture plates. On day 2, the 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 (1) no potential competitor, (ii) 10 mM non-radioactive glycine , (iii) a
concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the concentration of inhibitor
resulting in 50 % of the effect (e.g. ICs, the concentration of the competitor inhibiting
glycine uptake of 50 %). A solution was then immediately added containing | *H]-glycine
60 nM (11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates were incubated
with gentle shaking and the reaction was stopped by aspiration of the mixture and
washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid,

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

The compo_unds in the above table show an ICs (uM) at mGlyT-1 < 0.02 (uM)
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therapeutically inert carriers. The nost preferred
i ndications in accordance with the present invention
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Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more
compounds of formuila I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

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

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



aqueous | ayer was extracted 3 tines with CHCl2. The
conbi ned extracts were dried over Na2SO4, filtered
and the solvent was renoved in vacuo. The crude gum

WRLHIPEE% ed on  silicagel (el uent: PCT/EP2004/009665

10

.15

20

25

30

hept ane/ et hyl acetate 0% 20% ( 10z3gn nutes) to provide

the title 30 conpound (69 ng, 68% as a light yell ow

sol i d;ThMBokddt €dn Vé?%t%ir(m 1R Y d will, MEHZRY B B2B2RAdjusted to
PCTI EP2004/ 609665 ® 30 Exanple 1 1-{4- L

[ 4hq pdWERyshEIgEFemepts IT each PrELBleR 53551 I th¢ prse aEpral admpinjstration the
3A-df§>ga:g8 t"f(?}oa‘r%img? Ydnl vae} BBRCRSut §.51RWR0 ERFRABDE mghr d:Pdeompound
1-of gerrral Gprronda | ar pthe remsespomling upeuBe 2ZahaympieyErdlyapreptable
1-k b ) 3 aQ |0k 14 Bivi

o g P Higady BR PREART of dLrted SR O ok if Bivided doses and,
Cit héditiendheuppas limbean dsohercateaded when @i i fasmdyp bp indicated.
water. The resulting solid was filtered and dried to

provi ihd EROARG < %) t:88 Rty et k it, All
sol i d?ﬁﬁ/gﬁﬁmﬁ éﬁf{%}; .3 (wﬁt,ﬂé%%g%%t%iﬁlg?%i ng tﬁo I?ir?éng *
priovpdaisesdes g ebidlegene Gektssynt hesi s of Exanple 1

further derivatives |0 have been synthesised and

c i : il Wl She 1ed91, 196, 197,
GRS IR, Aot i Gigd e cdtiplc

1-R4rqom tanmaraareim no- 5- ni tr o- benzoyl ) - pi perazi n- 1-yl |

-3-%| ugr o- Wl a : ] ke of 27.4 ng (0.07
m%o%éjgl&)? ?E %QLI%#EOB%IHE%%& f llnécggﬂéﬁ%ni tro-benzoyl) 15

piogenedz (potdssipin pploeymdicssisanddaSOokHgCafe5091" mol )

of ) Luti.on of ethylamine in DM~ and 30 ul

((Pt@%guﬁﬁgf&%?b& in 2 mM THE was heated to 80 C for

1 HE: téfdhgdrofenaapor ati on of the volatiles the residue
KEN LD | 1B hanol. 6ol cBafuo@Brate;

e e S S s e

pHASEAediisoprgpylitiarame, acetonitrile / water gradient

t [ fter aporatjon of the product fractions

28?&2/1"5%’%3%%6@@%5%%{‘%? title conpound. MS (nife):

415.2 (MH+, 100% According to the procedure descri bed

for the synthesis of Exanpl &2mplert her derivatives
have been synthesised from

1-13-El uor “d4-(2-F1 & 170 i L&
SRR b S e g kg
Exanples 2-45 in Table 1. Exanmple B 25

2- Mor phol i°1n-f4- 71-5-nitro-benzoyl chloride O"N cl

Q

A solution of 2-Fluoro-5-nitro-benzoyl chloride (CAS: 7304-32-7; Feng, Y.; Burgess, K
Chem.Europ.J.; EN; 55 11; 1999; 3261 - 3272) (0.054 g, 0.261 mmol) in dioxane (1ml)
was treated with triethylamine (0.073 ml, 0.522 mmol) and then with a solution of 1-(3-
Fluoro-4-piperazin-1-yl-phenyl)-ethanone (CAS: 189763-57-3; WQ5714690) (58 mg,
0.261 mmol) in dioxane (1 ml). The mixture was stirred at room temperature for 30
minutes. The solvent was removed in vacuo. The crude oil was taken in water. The
aqueous layer was extracted 3 times with CH;Cl,. The combined extracts were dried over
Na,50y, 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
compound (69 mg, 68%) as a light yellow solid, MS (m/e): 390.2 (MH+, 100%)
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WD 2005/ 023260 PCT/ EP2004/ 009665 -40 step 1:
2- Mor pholin-4-71-5-nitro-benzoic acid O CNJ o 1 NCO
O To a solution of 2-Fluoro-5-nitrobenzoic acid (4.86

WE§ 200%023208p1 ) i n di oxane (50 ml) was added nRFPERAPHEIEES

(11.5 m). The m xture was stigged at roomtenperature
for 2 5 hours. The sol vent was renoved in vacuo. The
resi due was dissolved in watgmsangd the m xture was
acidified with HO 2N. The solid was filtered, washed
with water and dried _to provjde the t|tIe conp

d
(L6l42(49(2-1g grpholia- %Yly%mtwb@zﬂovﬁ PR iRy Leyli-3 z“@lfrczgggmﬂ;ethanone |

xﬁiR&‘ olin-4-yl-5-nitro-benzoyl
%Qé%?ae ﬁ%u O To a suspensi on of
2- Nbrpholln I-5 nltro benzoic acid (4.0 ¢

iAnsofigianeofd - %Bhu@rca@déﬁﬂuar@égn@ﬂ -CRRY, n*arperazm- 'YI -Phenyl}—
temageéé fd‘d)%r da6f ﬁuzomn ngph%hﬁm 29 mﬁ%srﬂe&fe@a k& m%nutes at

heat e oC for m nut The sol vent was renpved

i1A0 v@\c’m cogled te n@om é@wmtﬁge aysl dibrteduish water.rIdy resglting solid was
%ﬁé@% anald 8 688@5&% éggggc&e%mr@q dengd Beoeh bid llow solid,

M$ 331@)1@7@-(Mﬁ1pe1|0@ n-1-yl - phenyl )-ethanone c¢l J YN

O A mxture of 5.0 g (29 nmol)

%cg;rld?r{aotoéjthé %ﬂ‘b%cﬂﬂ@ HESQHB%P ﬂ%&?ﬁ’é@s@oﬂiﬁaﬁfb@e TRtk a&vatwes

perazi ne yI'-acet am de "'was heat ed
&@vqlz@n@ymbcsr@g ahd cmnpns;e(ﬁ:@mnl@sﬂ%}éq é89>e1r?8v1é‘é 1AfaE?7> 198 in

;%ﬁ%tﬁm and the residue was purified by flash colum WO
/7023260 PCT/ EP2004/ 009665 -41 chromat ogr aphy on

silica eluting with a m xture of DCM/ nethanol / 5%
NH3 aq. to yield 3.47 g (3%amplot the title conpound
as yel l ow anor phous solid. 1-H NVR (300 MHz, CDC13) S=

70014 @ rd 5810 5%nitrd Befeohl) Bipetdzitr 1 H)3-AdoB S HefRl} -ethanone

A mixture of 27.4 mg (0.07 mmol) 1-{3-Fluoro-4- [4-(2-fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-ethanone, 91 ul (0.091 mmol) of a IN solution of ethylamine in
DME and 30 ul (0.175 mmol) DIPEA in 2 ml THF was heated to 80 °C for 16 h. After

evaporation of the volatiles the residue was taken up in 2 ml methanol / formic acid 6/1

- and subjected to preparative HPLC purification on reversed phase eluting with an

acetonitrile / water gradient to yield after evaporation of the product fractions 20.2 mg
(70%) of the title compound. MS (m/e): 415.2 (MH", 100%)

" 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-

yl]-phenyl}-ethanone and amines and comprise Examples 2-45 in Table 1.
Example B

2-Morpholin-4-yl-5-nitro-benzoyl chloride

@
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3184Hz J2=2.1 Hz, H6, 1H), 7.04 (d, J1=8.4 Hz,
3.03 (m 4H pi perazine), 5 2.88 (m 4H,

“pgrazme) 2.55 (s, 3H, COw). M5 (me): 239.2 (M,

le D PCT/EP2004/009665

1-(2- Chloro 4-trifluoronethyl - phenyl)-pi perazine C

Nl FF F 10 step

1gtds . mds HTbIleneRRlbkapheny! ) - pi per azi ne-| - ca

r boxy tert-buty ester O CN~O NFI/ FFA
mxture of 0.5 g (1.6 mmol) of

3-ch 4-i odobenzotrifluoride 0.7 g (3.8 mol ), N

Bo -g;;gra2|ne 41 ng (0.04 nmol)

Tri s( di benzyl i deneacet one) di pal | adi um chl oroform 15

¥, 0.44 g ( 4.43 mmol) sodiumt-butoxide and 48

6 Mol ) tri-o tolyl phosphine in 6 m di oxane

was hat ed overnight at 100 C. The solution was

al | owed” to cool to roomtenperature, taken up in

ether (30m) and washed with brine (25ml). The :
Of(?QE‘élgﬁ&@é{tei-llw%?o-gIﬂiﬁgbé’r}’-,ﬁ{c a'élﬂfé% g 54h hﬁﬁﬁl‘%’ i 28050 mi)
solvent was renoved I n vacuo tude ol I was

ctizsoateed groapindige GVed moh The kiizwmreywhs stEtedenh toom temperature for 2

s SFoags MO8V By S el e PR IS sy e

(Mebkture ¥O0 %idifist epthAICl 2N. The solid was filtered, Washed with water and dried

o7 o9 B dibchirenutEl Day ity R AR AP RISERRT 2982 vk

suloed)i on of
4-(2-Chl oro-4-trifluoronethyl -phenyl)-pi perazine-I|-car

boyLi £\ REL el by s BELeE L0, 1D, 0164 ol ) i

(63l), heated up to 40C and stirred for 4h. The
sol vgﬁﬁ was renmoved in vacuo. The 5 residue was
di ss ed in water and basified with NaOH 1N The

% | ayer was

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 mimol). The mixture was

heated to 80°C for 50 minutes. The solvent was removed in vacuo, and the resulting solid

was stirred in ether, filtered and dried to provide the title compound (4.0 g, 93%) as a
yellow 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 ml 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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extracted twice with McCl2. The conbi ned organic
| ayers were dried over Na2SO4, filtered and the
sol vent was renoved in vacuo to provide the title

weyepewae (20 ng, 46% as a yellow oil, M (BRCEEP2004/009665

265.0 (M+,100% . Exanple E |10 _
2P|pera2|n1yl 5-trifluoronethyl -benzonitrile NJ H

)ecfh 1l o thanol / 5% NH
Phfmaor i silicacyting vith & sty Of BOM | methanol { 3% NEy aq. 0

W@)@/‘H@ Sé)c%MOftépnﬂbgmlypou@gseftﬂow emogphogs solid= F 15

Titl e conpound was prepared according to the procedure

STLIURTR DL FR I Ao Bt 8 (el 5792 (aa

282877, )01, HJﬁellq) 7yl (HOVe=®k Iz, NB5,(1H)e3.03 Bh34H, piperazine),
éM+NH4+ 100% S)
85 (5 %%e]?’ﬁﬁaﬁmi 2P (538 CAMSr onet hyl - benzonitrile WO

&@@@?Q?@Q(B@ ERRAP4/ 009665 -43- NJH NF/ FF

e conpound was prepared according to procedure
described in exanple D/ st§€2 82% yield, yellow
oil, M5 (nfe): 256.0 (MrH+; . Example F 5
1-(2-Brono-5-trifluoronethyl - phenyl)-piperazine Sr NH
- (3-Chloro-4-trifluoromethyl-phenyl)-piperazine

&

F

step 1: 4-(2-Chloro-4-trifinoromethyl-phenvl)-piperazine-1-carboxvlic acid tert-butyl

ester
X
Yol
F
F

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-t-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 termperature, taken up in ether (30ml) and washed with brine (25ml}.
The organic layer was dried over Na»SOy, 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, 10%) as a brown oil, MS (m/e): 365.1
(MH", 100%). '

Step 2: 1-(2-Chloro-4-trifluoromethyl-phenyl)-piperazine




A mxture of 2 g (8
mol ) 1- Brono- 2-fl uoro-4-trifl uoronet hyl - benzene and
2.13 g (25 mmol) piperazine in 2 m

W p0gDIPeNY| acet am de was heated to 100 C f or PQTHEPAN 009665

subsequently all volatiles vvere_{,e_rmved under vacuum

The residue was purified by flash io col um

chromatogray]\y on silica eluting with DCM / net hanol /

1% NH3 @q. t\owT/ield 0.765 g (37 % of the title
ourless oil. 1-H NWR (300 MHz, CDC13)

, ] =8 Hz, 1H, H4), 7.30 (m 2H, H3/

72-3.5 (s, br, 1H, NH), 2.93 (m 4H,

pi EerFazine) 2.86 (m 4H, piperazine). Ms (me): 309.1

(MH, 100% 15 Exanple G

o T PLSREL 1 BBl REEr P Ob oy e it wedposyippacid tert-

5 #ut{120:ePTE0l thg, 0.164 mmol) in MeCl; (0.8 ml) was treated with trifluoroacetic acid

5

10

15

1-Br -2-fluoro-4-trjf| uor t -benzene, 4.6

(oo Birise obrto AL ettt e 56 G0 Fpfe In vacuo. The
Trzieﬁi(m& wggtgy?sbivd@ ggﬂg@f @xﬁtlﬁ‘%nibiiﬁbﬂ! vlriﬂ:dlitik(gﬂt 120 _'Igah b@[égh? Lder was
conpl ex_Z., . sodl umt -.out oxi a

oFibrectad e s N1 S RO BT PR EREONTO dS 6 SO

( Duieys alvexy ahaspht Ranbi-ahe myduoitd phfridd thé lluesigps@asl (20 mg,

heated for_16 h at 80 C Af}e%ék cog)ling to room

t Af¥oraraElow Ak NP (m(R)e2%0 M FHeat®@)wi th 15 g Isol ute
HW N and all volatiles were renoved under vacuum The
resi due was purified on siligﬁangéwgi ng wwth a

gradi ent of heptane / EtOQAc to yield after evaporation
4.54 g (63% of the title 5 conpqound as white
arpPisEsrn-§gl-Puriflvoremeiyic basgomtple cpc13) 6= 7.50 (d,
J =12 Hz, 1H, H3), 7.48 (d, j =8 Hz, 1H H 5), 7.2
(dd, JNn = 8 Hz, J2 = 8 Hz, 1H, H6), 3.49 (m 4H,

pi per azingy,™3.08 (m 4H, piperazine). M5 (me):

349. 2 .._100% 10 Exanple H

1-;2- or o-4-trifluoronethyl-phenyl)-piperazine F H
= /| FFAmMxture of 3.11 g (9 mml)
4-(2-Fluoro-4-trifluoronethyl-phenyl)-piperazine-| -

carboxylic acid tert-butyl ester in 20 nl di oxane was

tr s%capt £ (1— M-é%n%‘-ﬁgﬁiﬂﬂorélﬁe‘flﬁq-ph&vl)-Diverazine— 1-carboxvlic acid tert-butyl

ester

X

NAO
S

N
i

F

Py

Title compound 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-vi-5-trifluoromethyl-benzonitrile
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15

15 di oxane for 2 h at 80 C. The m xture was
concentrated and treated with 20 M water, 20 mM 2M
Na2CO38 and extracted with 50 mM Et QAc. The organic

WORSOZIRAE washed with 30 nml saturated NaC . PAIEP2004/009663

aqueous phases were conbi ned apd extracted with 50 ni
Et OAc. The conbi ned organi ¢ phases were dried with
MySO4, and evaporated to yield 2.1 g (95 9% of the
titl e conpaund as brownish crystals. 20 1-H NVR (300
MHz, ICDG13)Y 6= 7.50 (d, j = 13.3 Hz, 1H H3), 7.45

d, 8.8 Hz, 1H, H5), 7.16 (dd, JI = 8.8 Hz, J2 =
3, 1H, H6), 3.5-3.2 (s, br, 1H NH), 3.04 (m

% piperazine), 2.87 (m 4H, piperazine). M5 (me):
249.2 (MH, 100% Exanple: Il 25 '

Fl uor o- 4~ pi perazin-1-yl-bhenzoi c. aci.d _ethyl este "
Tisssp B RebiiEhst o bR ELpR-Gale iR Atin G5l igr,
(622 viek, pdllotr @i, M2F (moe)] 38, AMDHHT,U60%)benzoi ¢ aci d
ethyl ester and 11.56 g (134 mml) piperazine in 15
m N, N-di net hyl acet am de $ hel%tPed to 120 Cfor 1.5 h
and subsequently all vola 'Tes were removed under
vacuum The residue was purified by flash 5 col um
thz-Granogi-affuoranethyl-phenyél-pipemgined t h DCM / et hanol
toyield 6.19 g (912 %9 of the title conpound as white
anor phqus solid. 1-H NWR (300 MHz, DWVSO d6) 6=
7.%89([ddN"J1= 8.4 Hz, J2=1.9 Hz, 1H, H6), 7.57(dd,

2‘.\HJIZ, J2=2. OHz, 1H, H2), 7.07(dd, J1=8.7 Hz,
.7 Hz, 1H H5), 4.26(q, J1=7.1 Hz, 2H O CH2),
3.06(m 4H, piperazine), 2.83(m 4H, piperazine),
g739(t, J1=7.1Hz, 3H, 0o CH3). M5 (me): 253.2 (M,
160% Exanple J
3- Fl uor o- 4- pi perazi n-1-71-benzenesul fonamde F 1 N O
St of2 g8 mhmod) k{Buomoed-fifors-4 trffBrarpamkdhyl-benzene and 2.13 g { 25

3, 4-Difluoro-ben | f onam de .an 1 o )

BB R 3 i e e R et ea 0t TR 2 g
aitdeqichd e dlesibtilys wére rpnecidpindat ecoum. The residue was purified by flash
column 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, CDCl;) 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

a

PN

ok

A mixture of 5 g (20 mmol) 1-Bromo-2-fluoro-4-triflucromethyl-benzene , 4.6 g (24.7
mmol) n-Boc-piperazine, 106 mg (0.1 mmol) Tris(dibenzylideneacetone)dipalladium

20 chloroform complex 2.77 'g ( 28.8 mmol) sodium-t-butoxide and 144 mg (0.4 mmol) 2-



was filtered off and washed with water and tol uene.

The residue was dried under high vacuumto yield

0.578 g (86 % of the title conmpound as white

VO 9096/833260 | - H- NVR (300 MHz, DVBO d6) S= 7.53 @AUEP2004/009663
J1=8.6 Hz, J2=2Hz, 1H, H6), 7. ﬁ(dd 20 J1=15 Hz,

J2=2 Hz, iH H2), 7.2-7.4(s, br; 2H NH2), 7.13(dd,

%%@%@90%&%3%& g@%h]ej'ﬁlyl 15'?@%1’t01%2% x;éasq{egtreggl& ﬂf{h WC’C After

( nbealing 3600 teperatikd () mBExEapiae trdGed Wlth 15 g Isolute HM-N and all

Lol ORRe TN 2 PLBSERTH L s 2R PO Buthg ich o

- PG d=R2 Gﬁﬂéﬁ&%f&ﬁ:ol&c% yﬁlmafhdr evapordtioh8. B i3 04). A the title
m%} ol i n-4- |tro benzoyl chloride, 16.5
> mg° B”‘& 25 VST 3P 8]% ro phenyl ) - pi per azi ne and 34
ul (0.245 mmol) NEt3 in 2 nil DCMwas stirred at room

t qbparRiRurseo homz, i) # ¥.80 (§VaPriai, I1<Bl’,1 I—PB) 78 (d, T = 8 Hz, 1H, H-
voI atiles the_ residue was_taken up i

W@dﬂﬁ-ﬁ:ﬁ:@l—l 2571 DH1, Hhd1-Sd- ﬂe‘?c(trwﬂ @1P53f%¥|11?éa? B8 {mpett,
ERQ f| cation on reversed phase eluting with an
onlt |Ie/ ter gradient to yield after
ed\éﬁ)bn/a’blfﬂﬁ-d mﬁéﬂﬁ%éduct fractions 23.2 mg (77% of
the title conmpound. M5 (me): 431.2 (MH, 100%

1o According to the procedure @g&géjek;@d for the synthesis
of Exanple 46 further derivative 10 have been
synt-hesi sed from 2-norphol i n-4-yl -5-nitro-benzoyl
c HH@rhlaercaktrifhiqremativirehertd}-PipgF4ziies and conpri se
Exanpl es 46-74,177, 184, 185, 186, 187, 188, 192, 200, 201 in

Table 1. E)sar%Ie K 1-{4-

[4-(2-¢Chl met hanesul f onyl - benzoyl ) - pi perazin-1I -yl
vp{]enyl} 15 ethanone O ci F NJ / 0=i=0 O

- Chl or o- 5- net hanesul fonyl -benzoic acid C O1

A mixture of 3.11 g (9 mmol) 4-(2-Fluoro-4-triflucromethyl-phenyl)-piperazine-1-
carboxylic acid tert-butyl ester in 20 ml 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,COs5 and extracted with 50 ml EtOAc. The organic phase was washed with 30
ml saturated NaClL All aqueous phases were combined and extracted with 50 ml EtOAc.
The combined organic phases were dried with MgSO4 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, 1H,
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-yl-benzoic acid ethyl ester



A sol ution of 2-Chloro-5-(nethylthio)benzoic acid
(CAS: 51546-12-4; 2.5 g,11.8 mol) 20 was dissolved in
nmet hanol (50 m) and cooled to 0OC. Oxone (21.9 g, 35.5
Want5)023%68 added portionwi se within 5 m nut ePCTHERZ004/009665
m xture was stirred at OC for 3Q mnutes and then at
roomtenperature for 22 hours. The mi xture was
filtered. The filtrate was poured onto water (200
m ). The agueous | ayer was extracted with
dighl Yhane (5x50 nil). The conbined extracts
Wer d over Na2SO4, filtered and the sol vent was
renoVed in WD 2005/ 023260 PCT/ EP2004/ 009665 -47
vacud. The solid was stirred in ether (30 M),
filtered and dried to provide the title conpound
(A n8iStuge ofDYY27annm])Bdrgflueod-beyzoMSic{ddthyl es2B2: D1 I H4 £11,34 mmol)

RS R S dmedyRsrianiierm heasd i A L5 peneh

- sibydquedf dllmriailepheaydchovet hadanectutl Thdresilnewhipirified by flash

0=3=0 0 To a sol ut4.on,of . .
s P B P ARCLL I G e PEM L Reeaghoeld 618401 %) of
e kit icompbifd {3xlite)armaphankdetiddr opwi se
1,1 - Carbonyl dii m dazol e (142 ng, 0.852 mmol). Wen
~the CO2 evolution ceased, the mxture s heated.t 0
G FoRMB Oz D HREaR) 8 (U Ao SedF et DR o6}, 7.57(dd
t [ 6 — = —
O e by 70148 Ip 2 Seihafans | PhgAeR =T
gz, zbi,@rz:ﬂrm&(méﬂamwxp@k 2i88 i £, pimrazing)x -89 @& has 1Hz, 3H,
S #ﬁfed at roomtenperature for 1 hour. The sol vent
was’fenoved in vacuo. The residue was dissolved in
eMSy(in/ ek 8552 EMH'TH®Yo! uti on was washed twice with
water, dried over Na2SO4, filtered and the sol vent
was renoved in vacuo. The cg il was purified on
silica gel (Heptane/ AcOEt 0% 50% " (15 minutes) to
provide the title conpound (185 ng, 49 %9 as a white
shPhubro-Npiperagi-1-ylignagesulfquumtide 1009 . Exanpl e 75
1- (3-Fl uoro-4-{4-
[ 5- met hanesul f onyl - 2- (2- et hyl - pyrrolidin-1-yl)-benzoy

| | - pi pefaz[n-Y1-yl }-phenyl)-ethanone A nixture of 30.7
ng (0.7 ~ynb

1-{4- 2- Chl or o- 5- met hanesul fonyl - benzoyl ) 20
pi;Rexazi n- 1-yl ] - 3-f l uor o- phenyl } - et hanone, 30 ul

(0. 17 mmol) DIPEA and 91 ul (0.91 nmol) of a 1M

sol ution of 2-Methyl-pyrrolidine in DM was heated to
15 186GniGufrebf R% g (B mnAfl} Be-Didoonabenaéncftdforinmitle dndidfe, (13 mmol)

180 ul. of 1M sol ution of 2- | ; pyrraolidine i L

CRR=SHA° $02 AP DT 76° ARG D BEA et § A autrc Mg f precpiar

My Xd filfeeed\G¥Badtb@bisded tvith WRfrGnd toluene. The residue was dried under high
vacuum to yield 0.578 g (86 %) of the title compound as white crystals.

10

1-H-NMR (300 MHz, DMSO-d6) 8= 7.53 (dd, J,=8.6 Hz, [,=2Hz, 1H, H-6), 7.48(d4,
20 J,=15 Hz, J,=2 Hz, 1H, H-2), 7.2-7.4(s, br, 2H, NH,), 7.13(dd, J;=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-yl}-(2-morpholin-4-yl-5-nitro-phenyl)-methanone



for 16 h. After evaporation of all volatiles the
residue was taken up in 1 m MOH/ 25 formc add 6 /

wé and subjected to reversed phase HPLC purificati
I
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15

20

HWEYRYWi th an acetonitrile / water gradi en]gmgfgmowo{)%sa

yield after evaporation of the-gseduct fractions 4.7
mg (14 9% of the title conpound. M5 (me): 488.2
( ¥HNjxtARAF 8. W 2 (I0E7 mmmhaﬁ%@%eﬁ%&&nmﬂsmoﬁde, 16.5 mg

of SR Bl P Rk aA R TG M A i) RER iR 2

S)U(tMe&s stded atmovir ﬂeérperature for 16 h. After evaporation of the volatiles the

VTS SRR gIT e R Rt 2 LG B

&!Fltaeﬁre HPL89purifickebh on tevebsed phke eluting with an acetonitrile / water

b S b PR BB RES  E PEAETde e

aﬁn@ cyano-benzoic acid OBr HON To a

f ) bromde (1.6 g, 7.1 mmol) in
awgﬂﬁé Ilg (E‘g'gpﬁ%%é\a i 0 added dropw se
tert-butylnitrite (1.15 nm, 8.63 nmmol) at 0 Cwithin 2
MARESASg t8 thprocedure ﬁwﬂbbﬁf&ﬁ: dhecsypibess (IEASmple 46 further derivatives

I AL T NN ~5m1€m%ﬁéov?§@paﬁsawﬁgwermne

Subﬁﬁa@ﬁ}esabnd)c&nf)me Exah@ldssio-an a7, hed) 183, 186,087,188, 192, 200,201 in
ngerature overnight. Half of the solvent was r emoved
duo. The residue was taken in HCL1N (15 m) and
et hyl acetate (30 ml). The organic |ayer was 15
extracted with NaOH I'N (3x1Exainple Khe aqueous | ayer
was acidified with HC12N The resulting solid was

filtered, shed and ri.ed (.hig u 0
ol-ied 4 N ﬂ&lbefééznglﬁt’lkégguog@l’gemﬂ}'
y@&bg@h§olld. Step 2:

3-[4-(4-acetyl -2-fluoro-phenyl)-pi perazine-1|-carbonyl |
-4-brono begzonitrile Br F~N YN) N 0 WO

2005/ 023260 [PCI/ EP2004/ 009665 - 49

F(\N

Uong :
o=?=0

o]

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

cr 0

0=8=0

A solution of 2-Chloro-5-{methylthio)benzoic acid (CAS: 51546-12-4; 2.5 g, 11.8 mmuol)
was dissolved in methanol (50 ml) and cooled to 0°C. Oxone (21.9 g, 35.5 mmol) was
added portionwise within 5 minutes. The mixture was stirred at 0°C for 30 minutes and
then at room temperature for 22 hours. The mixture was filtered. The filtrate was poured
onto water (200 ml). The aqueous layer was extracted with dichloromethane (5x50 ml).

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



Titl e conpound was prepared according to procedure
described in exanple K/ step2
froml- (3- Fl uor o- 4- pi perazi n- 1-yl - phenyl ) - et hanone and

WO HsE#B366- cyano- benzoic acid, (49%yvyield, WHGIEP2004/009665
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solid, M5 (me): 430 (M, 100%y.Exanple 90 5
3-[4-(4-Acetyl -2-fl uoro-phenyl) -pi perazi ne-I| -carbonyl ]
v4oa% ERABolid Whe $86RZAMNbthEr (36 mIf AlexdddRl difed30 plmﬁ@ tb@ tifie

&am@ﬁyﬂ%la 4:r7§0 aﬁléﬁ%s%‘% rﬁ@”n@eﬁz%ﬁﬁ%ﬁziﬂ%@

DI PEA and 91 ul (0.91 nmol) of a 1M sol utlon of

renova 2 di oxane, a 1M sol ution
Phepyesthasong DVF and 30 ul (0.175 nmol) DI PEA 10 were
added and the m xture was heated to 120 C for 16 h.
After evaporag ogjof all wvolatiles the residue was

m IMeOH/ formc acid 6/ 1 and

d-he
Acfording to the procedure descrl bed for the synt hesi s
of Exanple 90 further derivatives have been

nt hesi se
sty F ROt s By} Deels a6 90 QSR AyReY
HMFQB aifpwhenda dtspvwie laﬁeﬁeahmmé&uaxdézmie (12 g 0.852 mmol). When

PP RS aE R AR DO ey T

ads Robled kd rd@ﬁxﬁli’eﬁfpetrd’ttﬂeel ZZ-IBlu&rlipEJazmﬁ 1-4Dplﬁierljrb e(t&nbﬁe (189

hol 4- 5-nit b
@g’&ﬁ % v;?as Igcrﬂ(%ﬂﬁil Olﬁ’ﬁfﬁ B‘glF S O{Wﬁ ng Zag FoqeR i-*frrzperature
(WP ERBATAY selticht 635 Berttived th vouo /T resillfet Bad dissblved uﬁéﬂvjﬂ acetate,

was stlrred at omte erature ter
SNRESEREOP S Sshe ey SR BT e LY et *%&feﬁgﬁ%ﬁh‘f fghvent
hs %eﬁbv%QEEP@\Ehb@@%f Bivaé puidfed orssﬂitaﬁggt edepttmemcoﬂt 0%-50%
preparative urification rev S
16 B gi<Rl P PraRIL B CORFIRPPEADE 57 Mg AR 0 ol MS (/o)
y@glﬂ@iﬁerm@%@por ation of the product fractions 4.9

of the title conpound. M5 (nfe): 456.2 (M,

100% Accordl ng to the proEedurE%escrl bed for the
synthesis of Exanple 104 f&rftHBf °deri vatives have
been synt hesi sed from 2- Mor phol i n-4-yl -5-nitro-benzoyl

Clhtsomeeo @r{d (538 RARSIARYPE- (Pendthdt pyreslidind - pbaizogh-piperazin-
Exanpl es -122 in Table 1. WO 2005/ 023260

Acyitph md)ztﬁ@@g -50 Exanple M |

2- Chl oro-5-sul fi no-benzoic acid o C

A mixture of 30.7 mg (0.7 mmotl) 1-{¢-[4-(2-Chloro-5- methanesulfonyl-benzoyl)-
piperazin-1-yl]-3-fluoro-phenyl}-ethanone, 30 ul (0.175 mmol) DIPEA and 91 ul (0.91
mmol) of a IM 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

sed phase HPLC purification eluting
e/ water gradient to yield after

- 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 m{ 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%)



0 OSIOH A solution of 33.59 g (267 nmol) sodi um

sulfite in 100 M water at 0 Cis treated with 5 21.2

Vg%g nmol ) 2- Chl oro-5-fl uorosul fonyl - benzoi ¢ acid and
B5HE320f " a 10M aqueous NaOH sol ution (267 RFBEP2004/009665

The m xture was allowed to stirggfor 3 h at room

tenperature, acidified wwth HJd conc. (pH = 4) and

wa @ brd ol’tﬁﬂpﬁbﬁzdddie degcrivad fod I‘t!’ﬂle s vivitebia OExawase PSIHRther derivatives

tgﬁ8§ﬁ§0| gﬁ%@%%%%iﬁz%gOff éhe fllté@;i@%ﬁﬁﬂﬂﬂ}quﬁﬂull-

ang -3-feofer iedngl}taah somasnfliahineds ethdabinpas Redned
a?g lo %rlng?g yield 1% g&1 (175 5% o#jmhe tllt% 75-85 BETable 1.

conmpound as white gum M5 ( 9.1 (VWH, 100%
Exanpl e N 2-Ch|oro-5-nethaﬁé@%ﬂ#%% “benzoic acid o a

0 0=s=0 15 A m xture of 1g(4mm|)

5 -3qlzll(@rmgd&mﬁdra@ikﬁ?l;gjlﬁeraﬁh@l1Jca1rb2, OX'FFAL %H@B&izoﬁﬁﬁhe

water was trea with TON NaOH to pH =9
bef ore addlpg 1.7 g (12 mol) Methyliodide. The
mxture ated for 48 h to 80 C with occasi onal
dlt o OHto maintain pH = 9. After renoval of
Ies HC conc. was added and the m xture was
ed W th ethyl acetate. The conbined organic

Iayaers were dried with 20 MgJSO4 and evaporated to
dryness. The residue was taken up in methanol and

suip ect BehmbG-fvamMehsethiphage HPLC purification el uting

mﬁtE an acetonitrile /] water gradient to yield after

evaporatlon of the product fractions 323 ng (34 % of
BE conpound. M5 (mfe): 233.0 (NMH, 100%.

Q. 25 2-Chl or o-5- et hanesul fonyl - benzoic acid

23260 PCT/ EP2004/ 009665 -51- o0 a 0 0=s=0 J

€ conpound was synt hesi sed according to the

descri bed for the synthesis of

2- Chl or ¢+ 5- met hanesul f onyl - benzoic acid from

~ 2-Chl oro-5-sul fino-benzoic acid and ethyl iodide in

10

15

20 M ethanol / 20 H_water and obtained in 27%.yiel d
VEEo a suspension of copper (II) bromide (1.6 g, 7.1 mmol) in acetonitrile (30 ml) was

added dropwise tert-butylnitrite (1.15 ml, 8.63 mmol) at 0 °C within 2 minutes. 2-
Amino-5-cyano-benzoic acid (CAS: 99767-45-0; W(09518097) (1.0 g, 6.17 mmol) was
added portionwise within 10 minutes at 0 °C. The mixture was stirred at 0 °C for 2 hours
and then at room temperature overnight. Half of the solvent was removed in vacuo. The
residue was taken in HCl IN (15 ml) and ethyl acetate (30 ml). The organic layer was
extracted with NaOH 1N (3x10 ml). The aqueous layer was acidified with HCI 2N. The
resulting solid was filtered, washed with water and dried (high vacum, 50 °C) to provide
the title compound (0.92 g, 66%) as a yellow solid.

1)-piperazine-1-carbonyl]-4-bromo benzonitrile




5 (me): 247.1 (VH,100% . Exanple P
2- Chl or o- 5- (propane- 2-sul fonyl ) - benzoic acid o a Y-
O=S=0 The title conpound was synthesi sed according to

WORHE0288dur e descri bed for the to synthesi s BET/EP2004/009663
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2- Chl or 0- 5- met hanesul f onyl - benz@ic acid from
2- Chl or o- 5-sul fi no-benzoic acid and 2-i odopropane in

L

2E0Nbk-63-Bluoye happapyinerirnedietsnghe Bz biemesr qenabenzoic
Cli® 085 The i +WRBoSY Nt hesi sed
cke, PP Tl S M e vy oo

synthesis of 2-Chl oro-5-net hanesul fonyl -benzoic acid

from 2- Chl oro- 5-sul fi no- berdZstmple ¥ti d and

Br ononet hyl - cycl opropane (+catalytic anount 12) in 20

' | . Yo
R G i e M A
2005/ 023260 PCT/ EP2004/ 009665 -52 Exanple R

24 hixtre 063Q. bmgdadenmob Jt Moyt yerdendere-rhenil) wipdrazige-1-

e TSRO oot oob s i) of

21 hobitons{ metiran és DMy hepted ol @0 4efod 28 hofdter removal of THE 2
5 Chl or 0. 5. . . 2o ° .
L L S AT

MBere(adfled and@ig ndic(ukivas HaB%to 18K ¥hfsird 6 8. After evaporation of all
Z{I%tlﬂgsr e ?és%eqyals $HEL APy b 2RRREG 3kl acid 6/ 1 and subjected to

reversed phase HPLC purification eluting with an acetonitrile / water gradient to yield
after evaporation of the product fractions 9.3 mg (30 %) of the title compound. MS
(m/e): 449.2 (MH', 100%)

According to the procedure described for the synthesis of Example 90 further derivatives
have been synthesised from 3- [4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-

bromo-benzonitrile and amines and comprise Examples $0-103 in Table 1.
Example 104
3-Chloro-4-{4-(2-morphelin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-benzonitrile

A mixture of 40.6 mg (0.15 mmol} 2-Morpholin-4-yl-5-nitro-benzoyl chloride, 35.9 mg
(0.18 mmol) 3-Chloro-4-piperazin-1-yi-benzonitrile (WQ9625414) and 62.5 ul (0.45
mmol} NEt; in 1 ml DCM was stirred at room ternperature for 16 h. After evaporation of
the volatiles the residue was taken up in 1 ml 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 9) 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.



Oa 0 o=s=0 10 ,NH A m xture of 1 g (4 mmol)
2- Chl or o- 5-sul fi no-benzoic acid and 0.62 g (20 mmol)
Met hylamine in 10 mM di oxane was stirred for 3 h at

WoyMPtEHer ature. After evaporation of the VBCHEEPRI4/009665

15 M 5N HO was added and the xture was extracted
3x with ethylacetate. The sol vént was renoved under
vacuumto yield 0.724 g .(72 he 15 title
conpound as am)r phous vvhlte]é)é(%ﬁn?J IMI\/B (me): 248.1
(MH,100%. Exanple T

Z-EEher)S&ubiﬂwbwaca@I -benzoic acid o a 0 0=s=0

\'i N WO 2005/ 023260 PCT/ EP2004/ 009665 -53 The title
conpound was synt hesi sed according to the procedure
desdri hed for 2-Chloro- 5-nethyl sul fanoyl - benzoic acid
from | oro-5-sul fi no-benzoic acid and et hyl am ne
and o ined in 78 %yield. M5 (nMe): 262.2 (M4,
1009 s Exanpl e U 5 :

2- Chi%r §*'5- i sopropyl sul fanoyl -benzoic acid o a 0=s=0
YN The title.conmpound was synt hesi sed according to the
prosdaivneo fdeserg (267 nfmsl) 2edilnd guldite in 100 ml water at 0 °C is treated with

5 > AP0 FEml T B b A  er UERc FBBPORS P AT AAOM aqueons

i%@@&@lhﬂ@ﬂ (197 midko¥h YheldktudBvdsalleyed R&Grifot B 'at room
2-1ERPBFETS 3@%“6&%& FRASH A S FaRUGIS MRRFTRTEd dodE vacaum.
0 I@éth&nd}\lwam@clddl, tHe@reapipae Alerv@ st sy d thalirse donc@aeidnMethanol

t O I(ﬁ}ﬁsl} grgxﬁ%g Iag e bgg B%%[@lt%l}e% %{tgr_ed off washed with ether and

10 2 é;téh% Pkt BUW (76506 RO e @eipgbuadds white gum. MS (m/e): 219.1 (MH,
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100%)
Example N

2- Chlofo-5~meﬂ1anesxﬂfonyl—benzoic acid

o] o]

O=&]‘>=O

A mixture of 1 g (4 mmol ) 2-Chloro-5-sulfino-benzoic acid in 20 m! 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 HCI conc. was added and the
mixture was extracted with ethyl acetate. The combined organic layers were dried with
MgSO, 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. MS
(m/e): 233.0 (MH", 100%). '

Example O

2-Chloro-5-ethanesulfonyl-benzoic acid



15 cycl opropyl net hyl am ne and obtained in 81 %yield.
M5 (me): 288.0 (M4, 100% . Exanple W
2- Chl oro-5-(pyrrolidine-I-sul fonyl)-benzoic acid WO

- WRC0B/0028260 PCT/ EP2004/ 009665 -54- 0 ci 0 i PE@EER2004/0M665
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15

v The title conmpound was synthqﬁ]sed according to the
procedure described for 2-Chl oro-

5- net hyl sul fanoyl - benzoi ¢ acid from

2- dhl ok 0- 5-sul fi no-benzoi c acid and pyrrolidine and
obtaigney in 91 %yield. M5 (me): 288.0 (M+, 100%. 5
Exanple” X  2- Chl or o- 5- (or phol i ne- 4- sul f onyl') - benzoi ¢
i ol o=s=0 | (OT he title conpound was
synt 5ised according to the procedure described for
2- Chloro- 5- met hyl sul f anoyl - benzoic acid from

2- Cbl or 0- 5-sul fi no-benzoic acid and norpholine to and

OJ@B@h@@E’oﬂlﬁb&m\fﬁ@s hBkdked N@:o&tﬂfh@}@ tb%%e&dﬁi\é'&ascrilﬁﬁ%r the

N%thanesulf pyrroliidin-1-

aaﬂndlesré of B- ChlprOoS meth a@%ﬁgnylpbefﬁzsac&iﬂé fpm g SI%%SEJ%H?-WHM
”gé%é )m@e&?f 98 Br MRk anessll/ homllvRenadiobtasidinim9Ryidt. MS

rrolfdine was heated for 16 h to 100 C. After

247 i1 3% 1% )-vol atil es the residue was taken up
|n 2 m et hanol /formc acid 3/1 and subjected to
reversed phase HPLC purifigaihglepel uting with an
acetonitrile / water gradi ent to yield after
evaporation of the duct fractions 143.4 ng (77 9
of- lﬁ@rorﬁiwrépé@r%é‘aﬂ#&l D(ZPFFéf 268.1 (M{', 100%. WO
2005/ 023260 PCT/ EP2004/ 009665 -55

o} ot}

0=3=0

The tifle compound was synthesised according to the procedure described for the
synthesis of 2-Chloro-5—methanesu1fony1—benzoic acid from 2-Chloro-5-sulfino-benzoic
acid and 2-iodopropane in 20 ml isopropanol/ 20 ml water and obtained in 42% yield.
MS (m/e): 261.1 (MH, 100%). '

Example Q
2-Chloro-5-cyclopropylmethanesulfonyl-benzoic acid

Q cl

<

0=5=Q

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

20



Exanpl e Z 5-Ethanesul fonyl -2-pyrrolidin-1-71-benzoic
acid o 0 O=sl=0 The title conpound was synt hesi sed
according to the procedure described for the 5

WoAeIEa168 of PCT/EP2004/009663
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'5- Met hanesul fonyl - 2-pyrrolidin-1;yl -benzoic acid from

2- Chl or 0- 5- (et hane- 2-sul fonyl)=benzoic acid and
pyrrolidine and obtained i ng73 9&¥ieldt M5 (nie):
282.2 (M4, 100% . Exanpl e “AAY

5- (Propane- 1-sul fonyl ) -2-pyrrolidin-1-yl-benzoic acid
02-CHBe=3 (fkOpiheTheunlfardyl)ebanmnpauid was synt hesi sed
according to the procedure described for the

syrng hegi s of

5- Net Hanesul fonyl - 2- pyrrolidin-1-yl -benzoic acid from
29Ch D-5- (propane-2-sul fonyl)-benzoic acid and
pyrrol#di ne and obtained in 63 %yield. M5 (me):
296. @=L\ 4H, 100% . 15 Exanple AB

5- (Prgpane- 2-sul fonyl ) -2-pyrrolidin-1-yl -benzoic acid
0 ON[o o=s=0 WD 2005/ 023260 PCT/ EP2004/ 009665 -56 The
title conpound was synt hesi sed according to the
procedure described for the synthesis of

5TMetifiacespddcinyds-sgathydised lacdirding tg Fhapragedire dasiribetfonthe
2-Chl or 025~ OPaANG 4 Wenzr 710 G 15-sulfino-b i
R O AR LA 9K By 25O s besaoic
286d and Mibdopt 6P in 30 Bt anqrtamo@0 ml water and obtained in 3% yield. MS
5. | -2-pyrrolidin-1-yl-benzoic acid o N
ogggﬁn%ﬁﬁ#hgﬁgg%#gfconpound was synt hesi sed accordi ng
to the procedure described for the

Example S

2-Chloro-5-methylsulfamoyl-benzoic acid

0] Cl

0=8=0

_NH
A mixture of 1 g (4 mmol ) 2-Chloro-5-sulfino-benzoic acid and 0.62 g (20 mmol)
Methylamine in 10 ml dioxane was stirred for 3 h at room temperature. After
evaporation of the volatiles 15-ml 5N 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 (MH’, 100%).

Example T

2-Chloro-5-ethylsulfamoyl-benzoic acid



synt hesi s of

5- Met hanesul ffonyl - 2-pyrrolidin-1-yl-benzoic acid from

2-Chl oro-5 i o nethyl sul fanoyl - benzoi c acid and
WoAsERI2d9 ne and obtained in 45 %yield. M5 (H@E)YEP2004/009665

283.1 (MH',100% . Exanple AD 53

5- Et hyl sul farmyl 2 pyrrolidin-T1-yl-benzoic acid on o

OTthi &0om vas ’EHeE L& 20 1 ool %&ﬁ&g for 2-Chloro-
Jesed p o

accor |ng oce ure or t e synthesis

of- rﬁetlvﬂstﬂ&mwiﬂbﬁmm}d acd frymy o Chltire-Sisuifincbeanzoicecidend ethylamme

f a aC|d and
péﬁ%ﬁm%gg{ ggn% ?al ngglé)h% %q%]’élﬁd. M5 (me):
202:2 (MH', 100% . Exanple AE 20
5- 1 sopropyl sul f anmoyl - 2- pyr r 8kdmdplalll- yl - benzoi ¢ aci d
CVO 2005/ 023260 PCT/ EP2004/ 009665 -57- 0 ON O O=s=0
_ hesi sed according to
> N?Cﬂroce u#ﬁwﬁggg%ﬁgggmg%?ﬁt g‘ synt hesi s of
5- thhanesulfonyl 2-pyrrolidin-1-yl-benzoic acid from
d?o 5- isopropyl sul famoyl - benzoi ¢ acid and
ine and obtained in 40 %yield. M5 (mMe): 5
, 100% . Exanple AF
C opropyhnethyl sul fanmoyl ) - 2-pyrrolidi n-1-yl - benz
oic &#F° ori ' 0 o=s=o N1 The title conpound was
syn i sed according to the procedure described for
the 'to synthesis of
5- Met hanesul fonyl - 2-pyrrolidin-I-yl-benzoic acid from
2T gé‘{n@é 90@? of 6459 tgeﬁéeaatgx&ns% ﬁ@w&aa_u&eaa&mdq@ﬂ A Chloro-

Frro ean obtai n in°38 %vyield.
5 -methylsulfamoyl-benzoic acid from 2-Chloro-5-sulfino-benzoic acid and

isopropylamine and obtained in 74 % yield. MS (m/e): 276.1 (MH’, 100%).

10 Example V

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

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
15  cyclopropylmethylamine and obtained in 81 % yield. MS (m/e): 288.0 (MH, 100%).

Example W |

2-Chloro-5-(pyrrolidine-1-sulfonyl)-benzoic acid
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15

M5 (me): 323.2 (MH,100% . Exanple AG
5- Met hanesul f onyl - 2- nor phol i n-4-yl - benzoic add O CN'
0 11 0=5=0 15 1 The title conmpound was synthesi sed

VWHEWPMRRY to the procedure described for the PCI/EP2004/009665

synt hesi s of 54~
5-thhanesu|fony|-2<pyrrolidin-a-yl-benzoic acid from
2- 8l ogio- 5- (et hane- 2-sul fonyl ) -benzoic acid and

284, , 1009% . CVO 2005/023260 PCT/ EP2004/ 009665

- 58- npl e AH

5- Et hapesul f onyl - 2- nor phol i n-4-yl -benzoic acid 0 cc)

0 0=5=0 J The title conmpound was synt hesi sed accordi ng

to t rocedure described for the 5 synthesis of
5- Met esul fonyl - 2-pyrrolidin-1-yl-benzoic acid from
2- Chl oro- 5- (et hane- 2-sul fonyl)-benzoic acid and

?ghgﬂaél %agggaﬂ% ‘gzﬁ.ts?%tﬂgj%eh Dechfain Y3 BleGrodBuldUeEdrineA ¥ 2 chloro-
ZSWbﬁﬁﬂfanﬁﬂ-wnZEiC(apid&p?né=@hlsm—ﬁgn;ﬂnp-&ramiﬁ iaddauicil dyrrolidine
0 | = . i ) i
oatdbila QPR il dud Ll AGTRIMAC 1R oYL hest se

synt hesi s of
5- Met hanesul f onyl - 2- pyrr ol i Bfample X - benzoic acid from
2- Chl oro-5- (isopropane-2-sul fonyl)-benzoic acid and

LG A N8 %vield M5 (nie):
S el ) e S (me)
5- Cycl opropyl net hanesul f onyl - 2- nor phol i n- 4-yl - benzoi c
acifd {

O=E|:‘=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 % yield. MS (m/e): 304.0 (MH", 100%).

Example Y

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

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 mi methanol/ formic zcid 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%).



0 (0) 0 ~ 0=3=0 WD 2005/023260 PCT/ EP2004/ 009665 -59
The title conmpound was synt hesi sed according to the
procedure described for the synthesis of

wWO- 25 3a16esul f onyl - 2- pyrrol i di n-1-yl - benzoi ¢ aRCUEF2001009665
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2- Chl oro-5- cycl opropyl net hanesl f onyl - benzoic acid

and nor pholine and obtained in " %yield. M (me):

324.2 (M+, 100%. 5 ExarrpI%X 1ZZ:NbrphoIin-4-yI-

(propane-| -sul fonyl ) - benzoi c"ac PG00 T he title

compound was synt hesi sed according to the procedure

dédthdrdeed fdmyt-2 {plyerolidipnt-pbbemszodf acid

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

2-Chloro-5 10 (propane-2-sul fonyl)-benzoic acid and

nmor pkolii ne and obtained in 62 %yield. M5 (nle):

2N(MH, 100% . Exanple AL

| sul f amoyl - 2- nor phol i n-4-yl -benzoic add O CN)
HN, 15 The title conmpound was synt hesi sed

accqygdimng to the procedure described for the

synt hesi s of

5- Met hanesul fonyl - 2-pyrrol i din-1-71-benzoic acid from

2- Chl or o-5- net hyl sul fanoyl - benzoi ¢ acid and

nbhptide comepeund volsspithesthed acah@disg yo BlegproqvBuyerdesdribed for the

23/%{:% {s fl\g[l aﬁeﬂsr&ﬁﬁ%ﬂ? ﬁ%ff%%}fg 9—}?1 Bg%ngc aé:ldaféorg ZV%ﬂom -5-(ethane-
29@&@5’3)25@119@1/3592@ @WOE@@G S'md tﬁmﬂn@l i@ORY% PieBLEBIS (/e): 282.2

pﬁ conpound was synt hesi sed according to the
ure described for the

Example AA

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

)

0=8=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-
(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

()

o N

[u)

0=8=0



synt hesi s of
5- Met hanesul fonyl - 2-pyrrol i di n-1-yl -benzoic acid from
2- Chl oro-5- et hyl sul fanoyl - benzoi ¢ aci d and nor phol i ne

Wanmossaioned in 42 %yield. M5 (me): 5 313. RCT/EP2004/009665

(MH, 100% . Exanpl e AN 56 -
5-1sopropyl sul fanoyl - 2- norphol|n 4-yl -benzoic acid O

\E .
acex % rtél Qm%ipgu?cabm! ﬁ f:h%él uéréeicg esc rcl l{ggpi’éﬁédl}%X HE&%E&%Q the
S)smthem <ﬁ SeMeﬂlanesdfonyl-Z—pynohdm 1-yl-benzoic acid from 2 Chloro-5-

(%/:rnbc{ph ae[]-g éuifgrg,@y i)exgzo yarc d?alﬂrfdgdﬁo}kl)ld}ﬂe Qﬁpé e&%?l ‘%ﬁ%ﬂi. MS

enzol ¢ ‘acCl

| mm@omm(b&ﬁd 100¥ ned i n 38 %yi el d. NS (nfe):
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327.2 (M+, 100% . Exanple AO 5-

(Cycl opropyl net hyl - sul f anoy}).-.2+- hol i n-4-yl - benzoi c
acid O (N OGCS=0 15 N Tjﬁgmgql%r?’goconpound was

synt hesi sed according to the procedure described for

t eMethytsufambg- Bpyrrolidin-1-yl-benzoic acid

5- Met hanesul fonyl - 2-pyrrolidin-1-yl-benzoic acid from

2- Chl oro-5 WO 2005/ 023260 PCT/ EP2004/ 009665 -61
(cycl%ﬁﬁopylnethyl-sulfanDyI)-benzoic acid and
nmor phot i ne and obtained in 33 %yield. M (nle):
3 ', 100% . Exanple AP

2- Morsppol i n-4-yl -5-(pyrroli(:1ine-i-sulfonyl)-benzoic
acid,_Qo(N O " 0=5=0 v s The title conpound was
synthaﬁised according to the procedure described for
the synthesis of

5- Met hanesul f onyl - pyrrolldln 1-yl -benzoic acid_f
2-TiheltislewoBipppyd Waotyndiasised acsendingfp|th eB@?ﬁ@‘iﬂé%é ﬁ&gﬂ the

sy'ﬁ)@xo ;4 %—mﬁaﬁpﬁﬂoﬂﬁ% Pty 1eh &hzoMMacid from 2-Chloro-5-
methylsulfamoyl-benzoic acid and pyrrolidine and obtained in 45 % yield. MS (m/e):

283.1 (MH’, 100%).
Example AD

5-Eﬂ1y151ﬂfamoyl—2~pyrroﬁdin— 1-yl-benzoic acid

The tifle compound was synthesised according to the procedure cdescribed for the
syathesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-
ethylsulfamoyl-benzoic acid and pyrrolidine and obtained in 43 % vield. MS (m/e):

202.2 (MH, 100%).

Example AE

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



(me): 339.2 (MH+, 100% . 10 Exanple AQ
5- (Mor phol i ne-4-sul fonyl ) - 2- nor phol i n-4-yl - benzoi c

~acid O (NO\ 01==10 The title conpound was
weynsiexissed according to the procedure descr iHSHERHH/009665

10
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the synthesis of _57.

5- Met hanesul fonyl - 2-pyrrol i di n-1-yl -benzoic add from
2- Chlaro-5 15 (norpholine-1-sul fonyl)-benzoic acid and
not, line and obtained in 22 %yield. M5 (nme):

35 (M+, 100% . Exanple 123 4-Fl uoro-2- [4-
(%- anesul fonyl - 2-pyrrolidin-1-yl-benzoyl) - pi per azi
n-16*= - benzonitrile 20 A m xture of 13.6 ng (0.05
mol™)} 5- Met hanesul f onyl - 2-pyrrolidi n-1-yl -benzoic
acid, Y15.7 ng (0.06 nmol)

2- Fl uor o- 4- pi perazi n-1-yl -benzonitrile (Org. Proc.

Res. Dev. 1999, 460),17.9 (0.06 mmol ), T n
uTh‘(@ DETRAY s PERDFSCE SFOVE OEhS PEOTeL PR R Do for the
%%%@@%Mﬁ@ﬁ%ﬂ%&%@m&n -1 §2bE0ickRid¥réh 2 OBlGto-5-
aaaql

t erature. After ti'on of_ 100ul. formc
iSRPGP S HESHOT B eI S 175 PreE iR vhped in 20 % el MS (se):
Py f ingAt 1106090 reversed phase eluting with an
acetonitrile '/ water gradient to yield after
evaporation of the product fractions 10.6 ng (33% of
the title conpound. M5 (mMEFMPESE 2 (M, 100% 5
According to the procedure described for the synthesis
Eﬁ&&iiﬁio vikeh iR byl desdnvalidin e 571 Baveibaed
syét es sgd frgﬁra0|d %erﬁ@g¥lveseghd pi perazine
derivatives and conprise Exanples 123-173 in Table 1.
Exanpl ® 174 1-(4-{4-
[ 29(4%'Met hyl - pi perazin-1-yl)-5-nitro-benzoyl]-pi peraz
No -phenyl )- 10 ethanone A stirred m xture of 150
ng ( 9 mmol )
1-{3ztluoro-4-[4-(2-fluoro-5-nitro-benzoyl)-
piperﬂg}fﬁl-yl]-phenyl}-ethanone, 200 ng (2.0 mmol)
1- et hyl pi perazine in 4 M THE was heated to 80 C for

| h. Water was added to the reactio re,.th
pEhetifh camppouridsers SYRIBEsivicgePrang t?)a‘rerPF P {ﬁiiesa%‘?d for the

{ A3 80F OTALAGIARYL;00. S/rldih Gat-bihddh: DDk onel GRIGES-5-

The Il e conpound was btaln
 Leiopyat e fowienoT BEpAIE3 0 T (RS T Rbog L in 38 6 yicld
Al of 5ﬁﬂf ecedur e descrrbed for the synt hesi s
o@ﬁgkgﬁg?%£% 4 dgpﬁ@r
. Example AG

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

The title com?ound 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 80 % yield. MS
(m/e): 284.1 (MH", 100%).



derivatives have been synthesised from
1-{3-fluoro-4-[4-(2-fluoro-5-nitro-benzoyl)- 20
pi perazi n-1-yl]-phenyl }-et hanone and am nes and

oAz 86EXanpl es 174 to 176 in Table 1. ExaRplEPARL/009665
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4- (2- Fl uor o- 4- et hyl - phenyl ) - pi par.azi ne-1 -car boxylic
acid tert-butyl ester o~ F rN~ N 25 Title conpound
was prepared according to thg,hn gggggure described in
exanple G from N- Boc-piperazin

4- br ono- 3-f 1 uor ot ol uene (40%yield, yellowoil, M5

( n¥-Bshanpgdfonyl-2wmespholinder-bempionds/ 023260

PCT/ EP2004/ 009665 -63 Exanple AS

1- (2- Ebuor o- 4- net hyl - phenyl ) - pi perazine F N Title
conmpound was prepared according to procedure described
in exalple D step 2, s (99%yield, yellowoil, M
(M€3:-~195. 3 (MrH+, 100% . Exanple 177

[4-(2 uor o- 4- net hyl - phenyl ) - pi perazi n-1 -yl ]-(2-norph
ol in- 4_y|-5 ni tro-phenyl)- nethanone Title conpound
was ﬁ pared according to procedure described in
exanpt'e 46 from 1- 10

(2- Fl uor o- 4- net hyl - phenyl ) - pi per azi ne and

2- TMtﬁféQJohEbcﬂnM'wa@s ithdsQedeREAhg ﬁﬂh@f &&du&m%me@fo@m

yeII w ol

eﬁﬁoﬁiﬁﬁ%ﬁlgﬁm ﬁ%%y%ﬁé%@ yl—benzmc aa%(f?om 2- Chloro 5-(ethane-
[ A gtﬂfotn"yl)fﬁéﬂ%@ Lt faxa nﬁﬁ?ﬁtﬂ]n)a 2RH B%faaﬁéd’in T7vh }mm MS (m/e): 298.2

met hanone O 15 To a sol ution
of (MH', 100%).

(2- Morphol i n-4-yl -5-nitro-phenyl)-[4-(4-trifluoronethy

| - phenyl ) - piperazin-1-yl]- m&gﬁgpggp (preparation
descri bed in exanple 57, 150 ng, 0.323 nmol)

2-Morpholin-4-yl-5-(propane-2-sulfonyl)-benzoic acid
3
G
Q=5=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-
(isopropane-2-sulfonyl)-benzoic acid and morpholine and obtained in 53 % yield. MS
(m/e): 312.1 (MH’, 1009%).

Example AJ

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

O



in nmethanol (3 mM) was added Pd/C 10 % (6. 9 ng) . The
m xture was stirred under an atnospheric pressure of
hydrogen at roomtenperature for 1 hour. Catal yst was

woRIsseBd 20 and the filtrate was concentrat e@CLEP2004/009665
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vacuo. The residue was chromat ggraphed over silicage

(El uent: Hept ane/ Et hyl acetate (0-100%in 20 minutes))

t bel) foath
al%;:e tqa})é\t;vﬁl obd NEwhd ngh@l nfﬁé&@:@%f’(télﬂe '_E%ceﬂlég/déétﬁv%é@ ofthe
z@mtﬁts@sz@smﬁa@wsgﬁg@ﬂﬂ @m@%n- -lézbemﬁﬁql ffﬂ?i?’s?-’* hloro-5-

(ci %/g{ ?Me‘tﬁﬁn@sﬂéotnﬁl tf&%&%%ﬁd shaYhorphEmY nd obtained in 27 % yield.

l"'uor onme ) - pi perazin-| -
ﬂﬂ$(mﬁﬂﬁﬁ&ddéﬁﬁ é@gmbn5|on of
(5- Am no- 2- nor phol i n- 4- yI phenyl)-[4-(4-trif|uoronethy
| - phenyl)- 5 piperazin-1 gggnone (50 ngy, 0.115
nmmol ) in Acetic acid (1 n1 mas heated to 75C under
nitrogen and then triethylorthoformate (36.76 ul, 0.34
n?ﬁMo)'plwiJSI &¥lomgropartdbulfptisbenzoikdgid  sodi um azi de
(22.4 nmg, 0.34 mmol) was added portionwi se and the
ion mxture was stirred at 75C for 1h30. The
reacth on mxture was cooled to room tenperature,
ed wth water and basified with I N NaOH sol uti on.
ueous phase 10 was extracted with ethyl acetate.
-Qr gani ¢ phases were conbi ned, dried over Na2SO4,
‘ered and evaporated to dryness. The residue was
tographed on silica gel: Eluent:
Hept ane/ Et hyl acetate 0% to 60% (10 m nutes) to provide

11 tltielcon g@@ﬁ@ﬁrﬂ@ ﬂ(eaﬂearg;coﬁmg toake yﬂalcéchwe desiciibied B the
e

(m
SiY[lﬂJﬁ{lfﬂfO Q}anzsuilﬁoa r 'P 8 %Pnpl'ﬁl’bpeél Fals |a°r:1lg Hom & h%%r)? IE]
@r&ﬂ&h@@%ﬂo '\?—Byﬁmlmmwﬁ}@hﬁmﬂboﬁmﬁbdm 1% yély. MS

The title conpound was prepared
d@@b}éﬂ%é(ﬂﬂg’ﬂﬁQAﬁrocedure described for exanple K/
step2 from
1- (3- Fl uoro-4-pi perazi n- 1- gkaspplenyl] ) - et hanone and
2-Chl oro-5 20 net hyl sul f anoyl - benzoi ¢ aci d (CAS:

68901- 09 7; BE- 62074 6 i,ght ,yel |l ow foam M5
(rMefhylsdpmpyl W@Eé)’%ﬂ%“ %ﬁg g4y 3.

[4-(4- Acetyl 2-fl uoro-phenyl ) pi per azi ne-1-carbonyl ] -
- et h/;rl - 4-nor phol i n-4-yl - benzenesul f onam de
o

o=5=0
HN.

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

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



25 The title conmpound was prepared according to the
procedure described for exanple 1 from
3-[4-(4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]

WQZHPFEE- N- met hyl WO 2005/ 023260 PCT/ EP2004/ 809885 04/009665

10

- 15

-65 benzenesul f onam de and norp Line (58% |ight
yeIIowsoIid M5 (me): 503.1 (MH, 100% Exanple AV
3_

e}yl 2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]-4-ch
Ior -N, N-di met hyl - 5 benzenesul fonamde o a F N NJ
0=S= O /N11 The title conpound was prepared
acco ng to the procedure described for exanple K/
st e2sFr om

1- ( 3-Bttor o- 4- pi perazi n-1 -yl - phenyl ) - et hanone and
2- Chl or o-5- di net hyl sul f anoyl - benzoi ¢ acid (CAS:
3 7.[@18 $itle Zolglpm%ﬁi @2&%@8515&@141&0&&%&5 tH%HOQMJIQ aBcribeOfolMBhe
( e): 468 MtH+ 1009 Exanp
fsmﬁéeMyt pest{foeri- @ﬁé@igdu}-lpwlﬁ@ﬁa@p add froga? Kypi5-
w:;glfﬂﬁgﬁmenﬂmg%@ rh@lhlIﬁﬁlghONllle ﬂﬂ@:ﬁ:ﬁﬁé&'% e MOEn/e):

titl'e conpound was prepared according to e procedure
désd? (M&H, ¥BPo)exanple 1 15 from

3-[4-(4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]
-4-chl oro- N, N-di met hyl - bergg&g,w@onam de and

nor phol i ne (60% Iight yeII olid, Ms (me): 519.2
(MtH,  100% Exanp

35flaorrapye awowam@beh@ﬂeﬁ;he;mwp@ﬁaz. ne- 1| - car bonyl |
-4-norphol i n-4-yl -benzoic acid ONF ~N N HO O 20

OAs ensi on of

3-[4{( §Acety| - 2-fl uor o- phenyl) - pi perazi ne-1-carbonyl ]
; olin- 4-yl-benzonitrile (exanple 196, 469 ny,

1 . aapl) in ethanol (6 mM) and NaCH 2N (6 WO

260 PCT/ EP2004/ 009665 -66

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
C.
e

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-



m ) was heated to 85C for 17 hours. The reaction
m xture was cooled to room tenperature, diluted with
water and acidified with 2N HO. The resulting solid

woasos/hidst er ed, washed with water and dried teqtoa@oosss
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the title compound (0.47 g, 960 as an orange solid.
5 Exanple 181

R o g uogg%ghe”xq%@&g&t azine-tacBrbonl Lo g

pmep@m@ﬁ3agqqmﬁ£pgxmgythe procedure described for
exanple K/step2 from

3-[4-(4-Acetyl -2-fl uoro-ph | ) - pi,perazi ne-1| - car bonyl
-4!nospholin¥4- yI-benzoPcﬁgéPQﬂgﬁg ammni a (10% v
white solid, M5 (me): 455.2 (M+H 100% 10 Exanple
18orpholin-4-yi-5-(pyrrolidine-1-sulfonyl)-benzoic acid

3-[4- lip 4- Acet yl - 2 fl uor o- phenyl) - pi per azi ne-1| - car bonyl ]
- N- ngt hyl - 4- nor phol i n-4-yl - benzam de The title
conﬁﬁhnd was prepared according to the procedure
descii bed for exanple K/ step2 from

3°[ ﬁ 4- Acet yl - 2-fl uor o- phenyl ) - pi perazi ne-1-carbonyl ]
-4-gosphol i n-4- 15 yI benzoi ¢ add and net hyl am ne
(43%§7mh|te solid, M5 (nme): 469.3 (MtH, 100% Exanple
183

3-[4-(4- Acetyl -2-fl uoro- phenyl) - pi perazi ne-1-car bonyl
- Whikite cmhpgmnmwmypmii;edadmrgdlngb@dzarrbd@iuﬁ@escrﬁheldéor

g%ﬁ%%g’g%? s%lrf %yl %Op%% %tdﬂgy}r? b‘é%1@£c?§ ﬁg}.ﬁrzechloro 5-
3{pArdlidinkec Btsx;dlfar@l)ﬂi:ammo apfeny Irr)orphcpimeﬂndn:é)tdm&ﬂan Bé iy fipld. MS
-4- | in-4- b i i d and di et hyl ami

(R DO PR (i ey a2 (M 10090

Exanpl e 184 [ 4-

(2-Chloro-4-trifl uoronet hy ExpeleyAQ- pi perazin-1-yl]-(2
-nor phol i n-4-yl -5-ni tro- phenyl)-nmethanone 25 The

| B RTRRURS N LSRRG, SEPLLAR iy e procedure

1 (2-Chl oro-4-trifluoromethyl - phenyl) - pi perazi ne and
quapolin-4-yl-5-nitro- benzoyl chloride (74%
yeI solid, M5 (me): 499.2 (MtH, 100% WO
23260 PCT/ EP2004/ 009665 -67 Exanple AX .
4 ( ri fl uoronet hoxy-phenyl) - pi perazi ne-|-carboxylic
aci estcert -butyl ester ONO NF O /

)

G

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. M§
(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



To a m xture of cesiumcarbonate (1.88 g, 5.7 mmol),
pal | adiun(ll)acetate (46.1 ng, 5 0.205 mmol),
rac- 2, 2' - Bi s(di phenyl phosphi no)-1,1" - bi napht hyl (192

W200803260mmol ), tert-Butyl-I-pi perazi ne car bBKYERZB4/009665

10

(928nmgy, 4.93 mmol ) and 1- Br ono- %2
(trifluoronethoxy)benzene (19) 11 mmol) was added

1 %élzéfqg%ttrgbﬁlo ¥ Egl"!:'lglh g1 f’zfter IB.SIUOEPO%ENUT FO\Q@'@ %‘Egdg {r%]ﬁqnﬂ’ﬂlre was

€ mxture was
t enljested Wrpreparefive{BEC Wlltlﬁceémh)dnaemrmi@ha#ei dhttingedthaadacetonitrile

E%a‘f‘e? Ya%ﬁ]gnt \rf]@ﬁeldeaﬁgy &4 5ﬂt1¥>i’il%rlﬁle é:]-wfuc? 4e,R11b, 61’190 (M%g/b) of the

ronat over sit
h@ﬂtam@euﬂn@rll\é&&n&:ﬁ éSQ)QIMHQvléﬁ%ZZO mnutes to provide
the title compound (180 ng, 13% as a yellow solid, M

( f1s AY i

| Rt i etnes e Y BIRSRl ofeprrly 1335t

Fdehentivis haye beapyothdsiwasTqn epdrdedvﬁﬁeomzﬂ pigertming Herivatives and

pr nple D step 2 from
(?Ifggger%amg)ﬁ% b?ﬁlgg’(m?f bg%?1 ) - pi perazine-1-carboxylic

ac:ld tert-butyl ester (44% brown oil, M5 (nfe):

247.1(M+H, 100% 20 Exanpl Exasple 174

(2- Mor phol i n-4-y1-5-nitro-phenyl)-

A A P D B et Ll e

t bthapomcedur e descri bed for exanple 46 from

: 1 (4 Tri fl uoronet hoxy- phenyl ) - pi perazi ne and

15

20

25

%ﬁ%%lrc{]uae O%D?nr; O;'r9o berlw)g]?ﬁ Iﬂluorfo%([% ?%\Bglgro(g (% 3-benzoyl)-

2@@@5@&3 E@ﬂ -PCHIERINB4AO Q06 A (Z-OGﬁmEi()dnnie&yil;ﬁperﬁzm{ #r 4 ml THE

Gt Brabees Doty P R S RRETE e BEPR B, B peciptate

V\Bﬁlarﬁ‘deﬂﬁécbdldqmﬁd’[ed |b|91@aimchﬂmmmquﬁ}wneﬂdﬂgehﬁﬂeﬂe;ﬁme/AcOEt as
SSBPRTHE file SorypSiBidms pPtripstiseiht IURY SRYERS MS GRp: 4712

2T phamos n- 4-yl - 5-ni tro- benzoyl chloride (69%
yell ow solid, M5 (me): 490.2 (MtH, 100% Exanple AZ
4- (4- Met hanesul fonyl - phenyl ) - pi per azi ne-1-carboxylic

- agkébrigbtio Bétptbeedateatescribkd ¥or 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
X
o

S

&

Title compound was prepared aci:ording to the procedure described in example G from

N-Boc-piperazine and 4-bromo-3-fluorotoluene (40% vield, yellow oil, MS (m/e): 295.2

~(M+H+, 100%).



NO NJ o O to The title conpound was prepared
according to the procedure described for exanple AX
from 4-bronophenyl nethyl sul fone and N-Boc- pi perazi ne

WO&@%O?_MD‘I e solid, M5 (m e) . 241. 2( M Boc, 1%@/EP2004/009665

10

15

20

Exanpl e BA 1-(4-Methanesul fonyl - phenyl) - pi perazi ne JH
N,, 15 The title conpound was" ﬁfepared according to
t he procedure described for xang?g D step 2 from
4- (4- Met hanesul f onyl - phenyl §|ne-l-carboxylic
acid tert-butyl ester (99% bromn solid, M5 (nme):

241 ZEMbokb-4 10090 1-Exaipk- pédR3Zin20

[ 4- (4- Met hanesul f onyl - enyI) pi perazi n-1-yl]-(2-norph
oliin-4-yl-5-nitro- phenyl) met hanone WO 2005/ 023260

PCT/ ER200 O 665 -69 The title conpound was prepared
accor di noN the procedure described for exanple 46
fro t hanesul f onyl - phenyl ) - pi perazi ne and

- \b .o||n 4- yI 5-nitro-benzoyl chloride (76%
ye||OMISO|Id M (me): 475.1 (MrH, 100% Exanple BB 5

6& Fl uoro-4-trifluoronethyl -phenyl)- Elpera2|ne | -car

{iF Fempein WeyRrepRres iccerdiag to pupeednG descilibed i exqmplE IV step 2,

5T fLuspdi t | fR0f)0- 689 6.9
o R TR S YT AR 0 )
2-(di-t-butyl phosphi no) bi phenyl (149 ng, 0.49 nmol ) ,
tert-Butyl-1- piperazine caFbonrglea?® (1.1 g, 5.9 nmol)
and 4-chl oro-2-fluorobenzotrifluoride (1 g, 4.94 10

mﬁggl ﬁ g@ggﬂggﬁgg@%a@&\;g}gﬁfp%ﬁﬁm -A11Q-HbdphoERG- FL X bt Lphenyl)-

- Title compound was prepared according to procedure described in example 46 from 1-
(2-Fluoro-4-methyl-phenyl}-piperazine and 2-morpholin-4-yl-5-nitro-benzoyl chloride
(70% vield, yellow oil, MS (m/e): 429.2 (M+H", 100%).

Example AT

(5-Amino-2-morpholin-4-yl-phenyl)- [4-(4-trifluoromethyl-phenyl)-piperazin-1-yl]-

methanone

e

To a solution of (2-Morpholin-4-yl-5-nitro-phenyi)-[4-(4-trifluoromethyl-phenyl)-
piperazin-1-yl]-methanone (preparation described in example 57, 150 mg, 0.323 mmol)
inn 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
siticagel (Eluent: Heptane/Ethylacetate (0-100% in 20 minutes)) to provide the title
compound (111 mg, 79% vield) as a yellow éolid, MS (m/e): 435.2 (M+H", 100%).



The m xture was cool to roomtenperature, diluted with

ether, filtered and the filtrate was concentrated in

vacuo. The residue was chromat ographed over silica

vgebdosetaent .  Hept ane/ Et hyl acet at e 0- 10% over pED/EP2004/009665

mnutes to provide the title coqgound (1.05 g, 61%

as a white solid, M5 (nfe): 349 (MtH, 100% . 15

Exanpl e BC

1- (3- Fl uor o- 4- tri f 1 uor omet hF4PMEAY$) - pi perazine N F

~ N F F The title conmpound was prepared according to

t Ne-MboasteUdreyldereehifedyl-fhe q%nltlﬁ:rﬁuo?&néh Poten{ll §fPerazin-1-

4W 3- F:Iqﬁ%roédefytrlfIuorome?h;}lﬁ19 nyl ) plperéglne ?&?g% '
bFF@méﬂﬂetert- butyl ester (98% brown solid, M

(nie) 249. 2(M+H, 100% Exanple 188

[ 4 &;*SPEASM& 4 ArﬁhBLﬂ&[d}[iﬁélmdi ypt;lﬁay;lw ANE! (REIRBQndhyllghenyl)-

hanone WO

(2- nor.pho 5-nitro- eny
5 2@15%22@26361 F‘G%%PE@@W/ 1@@%@% mms»@)lmwéem 4%(@@1}13@@ hepted to

Warse® ﬁﬁ@é}frﬁﬁlo%%%%&gtﬂe@hﬂ%o%&&ﬁg w7 ARSE54 DR Wis slowly

exanpl e 46

1 a(iéedzk‘%f b hau, PeFPRGZEHRR¢ g ASAynnobivse pddedmerderivise and the
2- MR Qhikchirder¥d stipreRish b% RETERY IThe Péagﬁb}gﬁﬁt@?e@as cggled to room

yel l ow sol i d,

1¢mp¢ratirg dﬂp@ém&w#ﬁt ped b@rﬁzéwtilw b@ﬁ&mﬁutgogy E]le mmous Phase

n N
USRS LR o,

e@th dryress: Thy rs%dlaezwm'@@ﬁf@mrn@i@ sihich gel:
Z;Ejﬁé;‘z‘errg?g l%l/]%t:f\l/ﬁ 88?/% ﬁ‘idg@%((xlé%{%mi’%{go‘}wowﬁé? thid M mpound

14%%%%&%’/@)&0’#%@5@@:&1@(31@) 4B88. ﬁ(ﬁMjéﬁde%) pi perazin-1

~ -yl ]-phenyl }-ethanone The title conpound was prepared

15 nypt -

20

25

according to the procedure ﬂﬁﬁﬁﬁé ¢d for exanple 1
from R

1-{4- J4 (2- Fl uor o- 5-ni t ro- benzoyl ) - pi perazi n-1-yl ] - phe
dt Acztidieflizoyg-phenyl)-piperazine-1-carbonyli-4-chloro-N-methyl-

benzenesulfonamide

o ¢
F N
_ N
0=8=0
HN

0

The fitle compound was prepared according to the procedure described for example X/

| step2 from 1-(3-Fluoro-4-piperazin-1-yl-phenyl)-ethanone and 2-Chloro-5-
methylsulfamoyl-benzoic acid {CAS: 68901-09-7; BE 620741) (69%, light yellow foarn,
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-yl-

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-methyl-



nor phol i ne (85% vyellow solid, M5 (nfe): 439.3 (MtH
100% 15 Exanple BE (2-Fl uoro-5-nitro-phenyl)-
[4-(2-fluoro-phenyl)-piperazin-1-yl] -nmethanone OF F

WP 2005/00326he titl e compound was prepared accor GOTEPRE4S/009663

10

.15

20

the procedure described for ex le 46 from
2- Fl uoro-5-nitro-benzoyl chloridé and

-(2- 1l uorophenyl ) - pi per.azi-Re. €.52% 0ra )l

S LSBT RS R, (R R 0B v
POUAEP2004/ 009665 -71 Exanpl e 190

[ 4-(2- Fl uoro-phenyl) - pi perazi n-1-yl]-(2-norpholin-4-yl
-5-nitro-phenyl)-nethanoneEthglE@}Ie compound was
prepared according to the Proceddr'e described for

exanple 1 from
(2{F(vAcayBz-Aitroephpinghpiperjziné-2-chiboay-pidonpl N Npidpesthzl-
L@-lé%k%égetq§none and 5 norpholine (87% vyellow
SOrFe ey : 415.2 (M+H, 100% Exanpl e BF

(2- Fl uoro-5-ni tro-phenyl) -

(4- phenyl - pi Ber@zin-1-yl)-methanone o F ~N1 \ \ NJ

~ N 0 te-tdt|l e conpound was prepared according

e [ descri bed for exanple 46 10 from
2- Fl 0-5-nitrp-benzoyl chloride and
oherV| - pi pePagione (70% orange solid, M8 (nme):
.1 (M+H, 100% Exanple 191
(2- Mor phol i n-4-yl -5-nitro-phenyl)-(4-phenyl - pi perazi n-

Tyl t)ﬂggﬁg{h%gﬁ{i' ﬁlg& %1%@ %IIE% E&c@r%.gggo? #1% %ax\%auﬂrd%&ﬁ%?g fOf e{%mple K/

accor eaur e or exa
fstapthfrom 1-(3-Fluoro-4-piperazin-1-yl-phenyl)-ethanone and 2-Chloro-5-

2- [ -t ro-phe : 1 | 5Pl s, L1 Al.) -
B oL S SR R P BT R Bkt foam,
343 (B/)Mdd, 1 (MR, 1BRHIPl e 192
[ 4- (4- Chl or o- phenyl ) - pi perazi n-1-yl ] - (2- nor phol i n- 4-yl
-5-ni tro-phenyl) - et hanon Th it 1 e conpound was
prepared according to theq%%ggg%%$% descri bed for
exanple 46 20 from 2-norpholin-4-yl-5-nitro-benzoyl
Ghl4efd Metdrtifideroriheng)phemzingl-parbapyiieN,N-dimethyl-4-morpholin-4-

yl-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 (609, 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
()
o N
F N
$
oS0
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 ethano! (6 ml) and NaOH 2N (6



(orange solid), Ms (nle): 449.2 (M+H, 100% . Exanple BG
1-{4-

[ 4- (5- Ami no- 2- nor phol i n- 4-yl - benzoyl ) - pi perazin-1-yl]-
w3 fhdieasesophenyl } - et hanone WO 2005/ 023260 PCT/EP2004/0096653
PCT/EP2004/009665 J -72 ON E.CN\ N i NH2 O The
title conpound was prepared accgpdlng to the procedure

T PR A SR £ e T8 Pronmitaisvyes seglsd o
)tbr}lp@‘amrm@iﬂlgtedh'eﬁyW}ter atdhaidifiel (TR L Mhwrsolting soldBvas

e e R it BT o e romprind 0,890 s

ykka4ﬁmuﬁ¢holin-4-y|-pheny|} met hanesul f onani de To a
sol ution of

1-{4-[4-(5- Am no- 2- nor phol i enzoyl ) - pi perazi n-|
5-yI]-3-quoro- phenyl } - eth E%mgx Eg' ng, 0.12 nmol) and

triethylamne (33 ul, 0.234 nnDI) in dioxane io (1.5

m3y [%ﬂ&%@d}d—éﬁﬂl&rﬁ}ihﬁhﬁ@{piﬁraﬂiﬁ- hambou}l]-drybrphuliard-glebenzamide

(15 ng, 0.13 mmol) in di oxane (0.5 m ). The m xture

Ve B LE 8l o LOAMBIHELALHES1 8L B NS reo TS for example

reaction ¥ water
S(ﬂ]stepl/@smfﬂ- @racstylviafhed- phmhl)vmpefﬁzzmﬁ-carhm@r@nﬂrphohn 4-

PP s R R B R AP A e ao)

resi due was chronatographed over silica gel eluent: 15
10 Hept ane/ et hyl acet ate 0% 10B86ple 1fi2nut es) to provi de
the title conpound (35 ny, 599@ as a yellow solid M

§ il O A hort Ol t B £ cBonyt N meghydy 4 morphgfin-4-y1-

Thendantile conmpound was prepared according to the
procedure described for exanple B stepl from

S o 2o abenonc sel ooyl weLenoki g SEERLy ol

K/step2 from 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-morpholin-4-
15  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
20 K/step2 from 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-morpholin-4-
yl-benzoic acid and dimethylamine (44%, yellow solid, MS (m/e): 483.2 (M+H, 100%)

Example 184

{4-(2-Chloro- 4-tr1ﬂuoromeﬂ1y1—phenyl)-plperazm—1 y1]-(2-morpholin-4-yl-5-nitro-
phenyl)-methanone

25 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%)



-73 heated at 130 C for 48 hours (77% white
solid),1-H NWR (300 MHz, CDCl13) 8= 8.45 (d), 7.74
(dxd, 7.33 (d) Exanple BI

wWbB-2BrsmaE6@- nor phol i n- 4-yl - benzoyl chloride o (R)I/ERDO41009665

10

15
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25

5 Br The title conpound was pre%ared according to the
procedure described for exanple step2 from

5- Br ono- 2- nor phol i n- 4-yl - be]t_jzm ﬁ%(d (100% vyellow
oil, M5 (nme): 305.0 (MH, C}S anple BJ 10 1-{4-
[ 4- (5 Br ono- 2- nor phol i n-4-yl - benzoyl) pi perazin-1-yl]-
3-4- {4 Drifha grbareiit gy-phchpihgirer QindNL -ciEboilyld acid eit-Brtyl «Bter
The title conpound was prepared according to the
procedure described for exanple 46 from

5- Br ono- 2- nor phol i\p<4-yl - benzoyl chl ori de and
1- (3- Fl uoro-4-pigenazin-1-yl - 15 phenyl) - et hanone
(94% vyell ow OI\/B (me): 490.3 (M, 100% Exanple

194 1-{4-
[4 (¢ Acety -\22rmr phol i n-4-yl - benzoyl ) - pi perazi n-1-yl ]

o'@ phenyl } - et hanone To a suspensi on of
1 {F4 ‘P4 - Brono- 2- nor phol i n-4-y1-benzoyl) - pi perazin-1
-yl ]-3- 20 fl uoro phenyl } - et hanone (160 ngy, 0.33 nmol)
|ntoluene readed PdCl 2 PPh)

0% C%ﬁﬂan £ B@&tyf 48 SO w %42 W?Iig%ﬂﬁrf (46.1 mg,

0 032@5%51)) racﬁmeﬂs@(&ipﬂé@lympmﬁay-@d bs}laiaﬂﬂﬁa (flgﬁnﬁr 0.31 mmol),
hours. ture was _ cool |n an ICISI@PS
209513@23@*26mpp@m£ﬁ@be@i@99°€@51m 92 TR (1631‘8510 )
Wﬁﬁ&gﬁaetﬁ%ﬁbgﬂz&y (18, Ha5 nﬁﬁa? ashdled H@Qﬂb& SRS M4, The

overnlg e mxture was filtered. Thé oyganic

| aylsturaarss besiedrial e Caled 41&@%8&1@&%@@@@@&09{?%@ temperature,

diluted with ethylacetate, filtered and the solvent was removed in vacuo. The crude oil
was chromatographed over silica gel: eluent: heptane/ethylacetate 0-10% over 20 runutes
to provide the title compound (180 mg, 13%) as a yellow solid, MS (m/e): 347.4 (M+H,
100%).

Example AY
1-(4-Trifluoromethoxy-phenyl)-piperazine

)
b
T

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%)

Example 185
(2-Morpholin-4-yl-5-nitro-phenyl)- [4-(4-trifluoromethoxy-phenyl)-piperazin-1-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
 chloride (74%%, yeliow solid, MS (m/e): 481.2(M+H, 100%)



was added. The mixture was stirred at roomtenperature

for 3 hours and filtered. The organic |ayer was dried

over Na2SO4, filtered and the solvent was renoved in
Woaod023Fe 5 crude gum was chromat ogr aphed on PSITIEPZE4/009665

gel, eluent: heptane/ethyl acetatg 0% 50% (10 m nutes)

to provide the title conpound ( ng, 10% as a white
~solid M5 (nle): 454.2 (NMFbmégggQ ¢ Exanmpl e BK

5- Met hyl sul f anyl - 2- nor phol i n-4- -%enzoic acid Ol11

CNJ OOCH 10 A m xture of

2 264 @rldlosplatiot-#ryl-b-hiitnd-beegvybi wperetin- -1l 5-#iffonorod thyl-

rohal.j (620ul, 7.1 mmol), potassium carbonate

?%Fggng#ﬁ$.6 nmol ) and Copper (24 ng, 0.38 mmol) in

pentanol (6 m) was stirred for Ih at room

t difpeitetcompouifievasprapared avamsding & e procedbfEsatiebd for example 46

stirred,for .4 ioutes. T n{_-was ,evapor.at.ed. .
s Tt doibfirs T iR B RSP R SRR R B i mitee-

pHeRzoyTtidodde 6596 velhyve solalsiSext/e)a d$2l (Mwit; ¢ 00ds) h

et hyl acetate. The organic | ayers were conbi ned, dried
over Na2SO4, filtered and t I t was renoved in
vacuo. The crude oil was ch?%ﬁ%@%é?gphed over
~silicagel: eluent: heptane/ethylacetate 0-20% over 15
mdAdt sthizoe i fonidphdnlyB - gipdrizgne drpdhonglicsidtdor-buigl ester

solid (120 ng, 10%, MS (me): 252.1 (MH 100% 20
Exanpl e 195 ‘

1-{3-Fluoro-é- 4- (5- et hyl sul fanyl - 2- nor phol i n- 4-yl - be
nzoyl)-pipetﬁgin-l-yl]- phenyl } - et hanone The title
conpoundargﬁ [ epared according to the procedure

descrg or exanple K step 2 from

5- sul fanyl - 2- nor phol i n-4-yl - benzoi ¢ acid and

1-1{% Fl uoro-4 25 piperazin-1-yl -phenyl) -et hanone (8%
white solid), Ms (me): 458.2 (M, 100% Exanple 196

WD 2005/ 023260  PCTI EP20Q4/ 009665 - 75 .
10 3Tjhg fils cop@pynd ¥af Piserid preryng ipihsraceriee deseibed fnprqmple AX
- 4R RRORbPh &Y hieBON ZQRNE hhd B-BINBipkiabing (8 OAPEKIRSkoBAMS (m/e):
prepared according to the procedure described for
exé4hp{M-Boc, 19%m
3-[4-(4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1.-carbonyl ]
- 4- brono- benzonitrile (exa 1L Baand nor phol i ne

(71% white solid), Ms (me): 437.2 (MtH, 100% 5

Exanmpl e 197 1-{3-Fluoro-4- .

[ 4=(@sMpbepesybionyk Rhapyl) PipfEe4ol i n- 4- yI - benzoyl ) - pi pera
zin-1-yl]-

(" NH
N

o 1T
S

0

i5

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

Example 187

20 [4-(4-Methanesulfonyl-phenyl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-phenyl)-

methanone



phenyl } - et hanone The title conpound was prepared
according to the procedure described for exanple 1
from

WO-2085/]24260 2- Chl or o- 5- net hanesul f onyl - benzoyl ) - PETEr280:4009665

~mor pholine (57% white solid)

10

15

20

-1-yl]-3-fluoro-phenyl}- 10 eth%%one (exanpl e K) and
(me): 490.2 (M+H,

12[%(e i\ﬂ%@g@ &ac%vﬁipge%ars% accoch.mc top%xle grocl;c]durle _dg%cF%e% ;fﬂr]example 46

- froph L 4O Exbmzsnlésiyl-bbemh)-piperafinChné 2-Worpk ol -4-yl-Doitdzbenzoyl

15 Th ing to the
e A PTRE P B BB T G200 o

1 (3 FI uor o- 4- pi per azi n- 1-yl - phenyl ) - et hanone and

2- Chl or o- 5- sul f anoyl - benzoEnmaﬁéBB(CAS: 97-04-1

Basu D G ; J.Indian Chem Soc.; 16; 1939; 100, 106)

luorf %E‘ erx%%thy@ényl)e%@eﬁa%%egl-éa%gzltylig' ggl%)tert—butyl ester

3- [4 (4- Acetyl - 2-f 1l uoro-phenyl) - pi perazi ne-I| -carbonyl ]
-4-nor phol i n-4-yl - benzenesul fonam de The title
conpound was pg-epared according to the procedure

described for kexanple 1 from

3-[4- (4-Aget ¥l -"2-f | uor o- phenyl ) - pi per azi ne-1| - car bonyl ]
-4-€ N.benzenesul f onam de and nor phol i ne (39%

yelFl o olid), Ms (nme): 489.4 (MH 25 100%9 WO

2 023260 PCT/ EP2004/ 009665 -76 Exanple 199

1-{3FFl uor 0- 4-[ 4- (5-i mi dazol -1 -yl - 2- nor phol i n- 4-yl - ben
zoyl ) - pi per azin- |-yl]-phenyl}- ethanone In a tube

W ?fx Q¢ o?%ﬁﬁ ?ér{’ SIL'LyOXl e(0.68 ¢ 85 ? .9 mmol), palladium(IN)acetate (11 mg,
lgg r ono- i n- Ji)
puO@érxamp m@xrt}bwlphmp%@qah@hw%(ba@m@ﬁ@ gt -

C gﬁ’%ﬁ%ﬂ%&ﬁﬂ’ Oqglg tel(3. g% g%ﬁgbgfﬂ ﬁ%gd}g &)@u lcr%jﬂuorlcie (1g,494

g istAY was_ad_dbdpﬂhgazad] tcﬂﬂﬂ@ﬂel h@ )7 The myxtugs Wb )to 808C overnight.-
Ar9X 30 O, ) 0 100 B bidl e N IR Ein et Bl ERea B0 OB flrate
at or 1 ours.

reactron m xture’was coo
t ovas omrmnﬂrae:nthr'\attm &hamesidpeewresisbrbrmtograpladerversibiga gel: eluent:

:?-ﬁ y? /%ﬂﬁ%ce?a%gqg% é\%}l gg Irﬂ’i?gt Vér%%dgﬂi tt&le Fﬁ%gb% g

o%e%)wﬁmescﬂndlmr(&de) a@Eth(MéI-th@ﬂéht was rermved in
vacuo. The crude oil was chromatographed over
silicagel :

Example BC
1-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine
N
F : [
F
ok
The title compound was prepared according to the procedure described for example D

step 2 from 4-(3-Fluoro-4-trifiuoromethyl-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-morpholin-4-yl-5-nitro-

_ pheny[)—meﬂl_anone



el uent: CHzCl12/ methanol: 0-5%to provide the title

conpound as a brown solid (20 ng, 40%, Ms (me):

478.4 (MrH, 100% 15 Exanple 200

WQ20090282¢9 f | uor o- phenyl ) - pi perazi n-1-yl ] - (2- mMBEPEBLUOHO09665

4-yl -5-ni tro-phenyl)- nethanonesJhe title conmpound was

prepared according to the procedure described for

e = - - - -

o B 10 15 EEb SR IR for examle 45

( 873 1y & Hemmosbiriftnoramethy phenyl)qaparaging aind 2-06upholin-4-yl-5-nitro-
1 ) i - -+ 0

4 BTN P BOM SSRGS (I3 (UL L)1

‘acid tert-butyl ester O~ NO NF The title

conpound was prepared accoréarple BDt he procedure

descri bed for exanple AX 25 from

19 2 Of Qrefs-bdrsayio] 21891 CsRlpgLazi ne
S ST o e berB RER BT AT R RS N
2005/ 023260 PCT/ EP2004/ 009665 -77 Exanple BN
1- (2- Chl or o0- 4- ffj uof o- phenyl ) - pi perazine J N F & The

titl e conpeurg-w nrepared according to the procedure
descri bed a3 e D 5 step 2 from
4-(2- r o~4-f | uoyo- phenyl ) - pi perazi ne- 1-car boxylic

aci -butyl ester (91% light yellowoil, M
(mB): 215. 2(MH 180% Exanpl e 201

[ 4-92- Chl or 0- 4- f | uor o- phenyl ) - pi perazi n-1 -yl 1- ( 2- nor ph
ol in-4-yl-5-nitro-phenyl)- nethanone 10 The title

COHpatAEL i RRAreshraCLebdimOolthe bhke@ire @estuibed for example K
descri_bed for exanple 46 f

) ro : . P
2SR 2 HI05! £ DB ERAFINg a5etpPRENgaR %@?-ﬂ@ﬁ%ﬁﬂa&rogﬁ&me acid (16%, yellow
L OfY @i/ 470 uprigs pogny | ) - pi perazine (70% yel | ow
sol id, (me): 449.2 (MtH, 100% Exanple BO
(2-Ch|oro-5-nethanesu|fony|-phepygg-[4-(4-trifluoronet
10 hy| - phenyl ) - pi per azi n- | -yl [Example’l

1-{4-[4-(2-Morpholin-4-yl-3-nitro-benzoyl)-piperazin-1-yl] -phényl}~ethanone

‘The title compound was prepared according to the procedure described for example 1
from 1-{4-[4-(2-Fluoro-5-nitro-benzoyl)-piperazin-1-yl]-phenyl}-ethanone and
morpholine (85%, yellow solid, MS {m/e): 439.3 (M+H, 100%)

15 Example BE

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

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



15 nethanone o0 Q F I To a solution of
2- Chl or o- 5- net hanesul f onyl - benzoic acid (102ngy, 0.43
nmmol) in dinmethyl formam de (20 m ) were successively

waaes@23sTy (153ng, 0.48 mmmol), N PCT/EP2004/009665

10

15

20

complex (23 ng, 22 mmmol).

et hyl di i sopropyl am ne (0.28 nl_72. 17 mmol ) and
1-(4-trifluronethyl phenyl) pi perazi ne 20 (ABCR

FO7741NB, [30459-17-71, 10@<i@pic0043 nmol). The

reaction was then stirred at ?oon1tenperature for two
hours, then concentrated in vacuo and purified by
C&@ﬁua&p]@qﬁ{)@pgﬁ@-Icgﬂ-@-,mcggéphn-ée- 1-5-nitro-phenyl)-methanone
hept ane/ et hyl acetate = 0 to 100%, to give the title
W&r@aﬁd@@s gaéfaﬁea a4 40 role3Be AY®RHBed NEexample 1
(me): 464.3 (M:NHA+, 100% 2005/.023260
HoTmERIdearo0o6EsPhenyl - [Ex@niiasopgnyl)-piperazin-1-yl]-methanone and
S MELRERe s QRN SlADMRbA R uds ¥ R YbIc)
[4-(4-trifluoromet hyl - phenyl) - pi perazi n-

1-y1] - met hanone To a sol ution of

~(2-Chl or 0- 5- met hanesul f ony IEXpWERAY - [ 4- (4-tri f1 uor onet

hyl - phenyl )- 5 pi perazin-1-yl]-nethanone (0.28 mol,
1 -Bas-addad L i-pRefddim 1 A1) metHagond €act i on
#?Q?ggg)mas t eﬁ%g$F$$£%®é?ﬁHOOC:fg?»48 hours before
bei ng concentrated in vacuo. The residue was then
purified byff col uim chromat ography (Si 02, 20 g,

A¢- B 100% to give the title conpound as a
ng, 85 9. M5 (me): 497.5 (M-H+,
1G0%%" Exanpl e BP
3- Met hyl o A4-trifluoronmethyl-phenyl)-piperazine-
-carboxylic acid tert-butyl ester r'Nxok FI1 ~ N FF
To a solution of 3-Methyl-piperazine-I|-carboxylic acid
t Blid sifbeicorhpesitioras plepdred acsordingriolthe pranetiugé described for example 46

1 B ~4-teif - ] i .
TR USSR R Bl i i
g&n@k%Sﬂﬂd“ﬁﬁLﬁﬂO%ﬂcyclohexylphosphino)bipheny| (31

ng, 89 mmol ), and .
tris(dibenzylideneacetone)g%

1.adi um chl or of or m

ne* reaction mxture was
then stirred for 16 hours at 80 C. After allowing to
c@eMotphalmetryt Sajrer-ahanyd- (4aphenghpipeoyrinyl ¥l unethapene

concentrated in vacuo and purified by colum
r onat ogr a ' .
B v s i e
shbind 2 (Mudid-Bnittplényl) NB-fbehy) pip84sing] -flerathark@e ¢gd morpholine -
(87%, yellow solid, MS (m/e): 397.3 (M+H, 100%)

Example 192
[4-(4-Chloro-phenyl)-piperazin-1-yl]-(2-morpholin-4-yi-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 chloride and 4-chioro-phenyl-piperazine
(orange solid), MS (m/e): 449.2 (M~+H, 100%).

Example BG

1-{4- [4—(5-Amino~2-morpho].in—4—yl—b enzoyl)-piperazin-1-yi]-3-fluoro-phenyl}-

ethanone



Exanpl e BQ 2-1o0do-5-net hanesul fonyl -benzoic acid 0
0-s-0 WD 2005/ 023260 PCT/ EP2004/ 009665 -79 (aa)
2- Ami no- 5- net hanesul fonyl - benzoic acid 0 NH, O 0-5=0
WO pioxosee) of 4. 26 mmol PCT/EP2004/009663
2- chl or o- 5- met hanesul f onyl - benz9bc acid (see exanple
K, stepl), 0.39 mmol Copper powder and 10 m ammoni um
hydr oxi de 25%qwas heated at 5 125-130C with stirring
for 18 hours. xture was cooled to roomtenperature
and filteref. NThe solid was washed with nethanol. The
filtrat ncentrated in vacuo. The residue was
aci dpN i HC11N to pH=2. The obtai ned solid was
with water and dried (HV, 50C, 1 hour) to
yield the title conmpound. M5 (nmfe): 214.1 (MH  100%
10 (b) 2-1odo-5- net hanesul fonyl - benzoic acid o i o ~
suspens

\ __o-, i on of
2 Téﬁ{ﬂﬁa CWH@F%W%%RIFP%@ PCCB&#»}%FQ:&ED@%CEW%MW%% for egpmple AT

- 1bot- {@J{hf(gmsrpa@hmaﬂcs Aitrh-Bdnz 9 Qhpnasn -3daed fluoro-phenyl}-

dr opwi se a soI i o 3 iumnitrite in
1¢ aﬁPn%é?%@ﬂé ﬁgﬁfi%ﬁ%néﬁ§@7gﬁéﬁﬁ%ﬁ5@ﬁﬁture di d not
exceed 3C. The 15 mixture was stirred at OC for 1
hour. A solution of 3.0 nnqhmﬁbﬁjpﬁ"7 m water was
added dropwi se at 0C. The brown suspension was al | owed

mto rt and stirred for 30_mnute Exce
1Na - adeaiist BYEE Y &BP?f?%ﬂe'éfcagb a4 ﬁ@rﬂ ~4-yl-phenyl}-
sggﬁwﬂkmnﬁgggggposulflte sol uti on. The.solld was
fi.ltered, washed with water and dried (HY, 50C 1

?%B[q)solt}]g@%o%lig %2,%{%{:% C—%‘lrgprggg]m—dl N?benzoy?) p1§§r§zlg 1-y1]-3-fluoro-

r Eer{ﬁ étﬁgr%ré (B’@H?'a@ Q§ wrhenyhd ﬁk’@H)ﬁiﬁm{eQSm byb4 ﬂ‘r.rﬁdlj in dioxane

- pi perazj n- met hanone

romet h eny
10 2013%@)2@%@%@?/@@29@@? wogeesuliony Ch%?qd]e (15 mg, 0.13 mmol) in

15

20

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 NaySQ,, 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,
599%) as a yellow solid MS (m/e): 505.3 (M+H, 100%)

Example BH
5-Bromo-2-morpholin-4-yl-benzoic acid '

()

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



10

15

20

F F To a solution of
rac- 3- Met hyl -4-(4-trifl uoronet hyl - phenyl) - pi perazi ne- |
-carboxylic acid tert-butyl ester (95 ng, 0.27 muol)

wioreoai/chdsor omet hane (2 nil) was added trifl uore@EpeERie:/069665

acid (1 nl) and the reaction mxture was stirred at
roomtenperature for 30 min. After 5 such time the
reactjon_mxture was concentrated in v t

e LA C freSdiopen 7 Wl oY #%rﬁ@’ﬁﬁ@@@gﬁ% (55@7)05: §.45
t Ele! added 2-1odo- 5-net hanesul f onyl -
bgﬁ’zg%wggl’ 2'3%\12‘!:{[)(3@, 0.25 mml ),

N- et hyl di i sopropylaniine (0.29 M, 1.7 nmmol), and
TBTU (99 ny, 0.3 mmol). Theb¥&@4Phon mixture was then
allowed to stir at room tenperature for 2 hours. The
rﬁ-%&&@@-@o?%l&—%ﬁb&%ﬂ&%}ﬁﬁmrat ed in vacuo and
the to residue was purified by colum chromat ography
(Si 02, 20g, Heptane/EtQAc 0-100% to give the title
conpo as a light brown solid (135 ng, 90 %. M5
(me) %3.1 (MtH+) . Exanpl e 203

rac9( 5et hanesul f onyl - 2- nor phol i n- 4-yl - phenyl ) - [ 3- net
4-trifluoronmethyl- phenyl)-pip erazin- |-yl]

(2- 1 odg=’5- net hanesul f onyl - phenyl ) -[ 3-net hyl -4-(4-trifl
uor onetshyl - phenyl ) - pi perazi n- 1-yl]-nmethanone (50 ng,
0.09 mmol) was poured into norpholine (2.0 m) and the

react.,on m xture was stirred.faqr .24 h 1 .

pofn S et Ao tutalh o de Bl G PRI BF Brample B

petebd irest PProzed-grmogihotinet ddreaptiyadi®i IRY%, F8lipw oil, MS (m/e): 305.0
P %neéEo OQAc 0- 100% to give the title conmpound as a

| \Bred b solid (43.5 ng, 94 %. Ms (me): 20 512.3

(M+Ht ). Exanpl e BS

rac-4-(2-1odo-5-nmet hanesul fBaydpioBhzoyl ) - 3- net hyl - pi pe

razi ne-|-carboxylic acid tert- butyl ester N >roi N -

J
WD 2005/ 023260, PCT/.EP20 09665 .-81.T '
RO PO A AL T R BRI L O P
esth8hode350 Mg, 1.75 mol) in dinmethyl formamde (3 nl)
wer e added 2-1odo-5-net hanesul f onyl -benzoic acid (540

ng, 1.67 mmol), N-ethyldiisopropylamne (1.8 m, 10.5
mmol ), and U (630 ng, 1.92 mmol ). The reaction

m xture en allowed to stir at roomtenperature 5

for ¥6 %The reaction mxture was then

con "ngt ed¥i n vacuo and the residue was purified by

c chr ontit ogr aphy (Si 02, 20g, Heptane/Et OAc

0-P00% to give the title conpound (400 ng, 45 %9. M5
(me): 526.2 (M-NH4+). Exanpl e BT

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-flucro-phenyl}-

ethanone
To a suspension of 1;{4-[4—(5-Br0m0-2-morpholin—4—y1—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



rac-4-(5- Met hanesul f onyl - 2- nor phol i n- 4-yl - benzoyl ) - 3-m
et hyl - pi perazi ne-1-carboxylic 10 acid tert-butyl
ester OCN~ 11 1 N yNJ

WOa9H00260] odo- 5- net hanesul f onyl - benzoyl ) - 3- mePEYEPEOHE09665
razine-|-carboxylic acid tert- ﬁ tyl ester (400 ng,
0. 78 mmol) was poured into norpholine (5.0 m) and the
Do L0 oo T Wt B RC TR, e & B e B Pecnighe
piihe mnéimdwaﬁiitemﬁﬁbhpmtcézﬂeawwep&a&z anﬁ(l@% aqueous KF solution
c Rt AT TR 30k £ o 1dhpl R 18 Mg fegred. The
46@31(; Iyt dridampNe:SER4filtered and the solvent was removed in vacuo. The

orone

5 {grff‘fdg Newag%ﬁ.?lo%#it&pr@ ﬂledzorf@]c%%g E]blent Xeptgngg%l}d%éetate 0%-50% (10

10

15

20

25

phemytks) tpippeidzthe fifle ydn:]lpﬂtﬂtd’](dﬁ ong: 1T%) as s ehite said ME (m/e): 454.2
rﬁﬂ;ﬁfﬁgy .thanesulfonyl-z-nprpho!|n-4-yl-benzoyl)-3-m
ethyl™ “pi Pérazi ne- 1-carboxylic acid tert-butyl ester
(250 nmg, 0.54 mmol) in dichloronethane (2 nil) was
added trifluoroacetic aci dBximple)BRnd the reaction
m xture was stirred at room tenperature for 30 mn.
r,.Su ' he te P xture was concentr at ed
A%—tv\?eaﬂ& %‘?Paf&i'gﬁmdg rlpﬁ%hl}%?l 3 urézo\}\%aéCI&Jd i ssol ved in tol uene
(5 mM). To the solution were added 1-Brono-4-
tridl uoronet hyl - benzene (0.15 m, 1.1 nmol),
Qiﬁén}tertbutylate (128 ng, 1.4 mol),
i cgcl ohexyl phosphi no) bi phenyl (3.8.ng, 0.011

t mEndlﬁﬁﬁzyl|deneacetone)d|palladlun}chloroform
corpfex (5.5 ng, 0.005 nmol). The WD 2005/ 023260

PCT{ EP2004/ 009665 -82 reaction m xture was then

stiTred for 16 hours at 80 C After allowing to cool to

room tenperature the reaction m xture was

ﬁ%ﬁﬂﬂé at f@hlcﬂ’o @@%&h@ﬂﬂopyédz&c%gldtm QQJ’ Hﬂﬂbl), mor ghohne (620ul,

romat ogr aphy |"or omet’hane/ net an
0Z.5gmeld, rg:ta,selutrh@rbcrwee(l (EJcﬁriSéMOk 834 fapppre0(28ymg, (g8 mmol) in

(gzéft‘%n ?é&%%&'\éﬁg‘“éa fARRZR04 %é&ﬂ;%}afgﬁ'ﬁé’%%%ﬁ@@%ﬁi@éted to

tructure MV Systematic Nane Starting
NHI0BT iandl stinvedl fofr 40 nunut@wﬁ-h)e sq_lv:mt wag Bgperated. The residue was taken up

Lk A M 218! H‘Z 4he Jaqtﬁ@buﬁa'ﬁ&" Wadadrdelkdrwitodid ethylacetate.

The organic layers were combined, dried over Na,SQO,, fiitered 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-y}-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



J i yl-5-nitro-benzoyl)- fluoro-5-nitro-benzoyl) "o

pi perazin-1-yl]-3-fluoro- piperazin-I-yl]-phenyl}-

phenyl } - et hanone et hanone and. norpholine 2 rNO | \
WOLd0s4023260 4- [ 4- ( 2- Et hyl ami no 1-{3- Fl uor 0- 4- [ 4-KQYER2LG/(B9665

5-nitro-benzoyl) - fluoro-5-nitr2-benzoyl)- ~~ ' ONO

piperazin 1-yl]-3-fluoro- piper 37 n-1 yl]-phenyl } -

i?h%rz% Ii-ﬁyf? G 8&}}12& g‘?nepe?anzgnéi-gééogyﬁ] 3 -morpholin-4-yl-benzonitrile
_ 1 {3-Fluoro-4-[4-(5- 1-{3-Fluoro-4-[4 (2- 429.2 F ("

NThe @2 cpmppyhdWuNPrepired accordingiid the pberd ey described for example 1

%”Z"?}[lé?ﬁ%% é&m?&b%ylﬁa%%%‘%%mﬁ?@ﬂ%”Xm% Hinzonitile

ﬁﬂ%ﬂ@L)adﬂdym %moha@ (78 Y6, 4rhded Qolfd) IMSAn{/4): k272 (M+H 100%)
luoro-4-[4-(2- 441.2 (Cyclopropylnethy -

_ quoro- 5-nitro-benzoyl) F
5 ami no) - 5- ni t r o- benzoyl | - pi JEPERISE7 y1 | - phenyl }- ~~

ono pi perazin-1-yl}-3-fluoro- ethanone and

ptnqasmam@tzna@w:ﬁle&mbﬁ@ﬁoﬁpm et plyd 1t Y bed 0T ep &b athl 1yyl]-
glI?P 426.5 1-{4-[4-(2- 1-{3-Fluoro-4-[4-(2-
eny. ?§%F%$ﬁopylan1no 5- fluoro-5-nitro-benzoyl) "~

o 0 nitro-benzoyl)-pi perazi n- piperazin-I|-yl]-phenyl}-

OThe ¥iti¢ cSmpbuat waphtepared acc@idiﬂgmrtﬁe prste@idadoRnibed for example 1

‘cycl o e avai.| abl e
2565 %—%g&%@p’% %@%%@eﬂ %&0%13@@{%%\/\0&4 J&-figgro-phenyl}-
10 S¥isheRd (egarNaI® ) 3nd HhdrPBoliRL (6T JsahBitdMNid) QMB m/e): 490.2 (M+H,
100%)

Example BL

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

15 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-sutfamoyl-
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

0 5 [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 example 1

from 3-]4-(4-Acetyl-2-fuoro-phenyl)-piperazine-1-carbonyl]-4-chloro-

benzenesulfonamide and morpholine (39%, vellow solid), MS (m/e): 489.4 (M-H,
25  100%) )



(M) 6 N3 468.5 1-{4-[4-(2- 1-{3-Fluoro-4-[4-(2-
469. 2 rN Cycl ohexyl am no-5- fluoro-5-nitro-benzoyl)-
nitro-benzoyl) - pi perazi n- piperazin-|-yl]-phenyl}-

WO 900503260 uor o- phenyl } - et hanone and et hanone PCT/EP2004/009665
cycl ohexyl am ne (commercially a%gllable) 7 470.5
1-(3-Fluoro-4-{4-[5- 1-{3-Fluoro-4-[4-(2- 471.2
nitro-2-(tetrahydro- quoroE? ni 1 benzoyl) o
pyran-4-yl am no) - piperazin ﬁ gﬁenyl}-
benzo¥l] pi per azi n- Igﬁl - ethanone and tetrahydro-

ph?erhiy Jnoge-#e Ad hrémpdaz 4’1—9+mmpﬁneh(1@em1ﬁnm}a]-piperazm 1-yl]-phenyl}-
&ig l.e) 8 al 444.5 1-(3-Fluoro-4-{4-[2-(
tor o- 4- [4-(2- 445.2 N net hoxy- ethylan1no) 5-
fI uor o- 5-ni tro-benzoyl) ~N nitro-benzoyl]-pi perazin-

pilpertabé wede-agil§d qinensivdly 14 4A44(5yBTbﬂﬁhB-ﬁ}drbh@iﬂl&f}@-B§nzoy1)

ewﬁ‘%}g@ﬁemg ﬁﬂo%%ggéx[ls%x 1%%?2&1%73'0@ minol), imidazole

1- (§3~1ﬁg,@dr2m1mon)4ee(smm &2Bodate E700:Ng, (P41 mmol) Cul (4 m o 02 mmol),

n I lt {(110 Ige%%zl%%%ﬂ& 5 gﬁ;ﬁa}ﬁl d:]i;)rr%nlé) ?{]abl%]r(é)aﬁgﬂﬁ%}e nn}:ture was heated

etlimdﬂnzrrgomahﬂﬂéﬂ&ﬁl fordp dhoafd Thaféaﬂ@on nﬁ}ﬁﬁfﬂ%s G:b@l'eﬂ Yo room

il ab
bR abandth i B kil e T S epermasgtracted
10 f Iturme odth-atiylacetabe Thoytghnit IQers were combined, dried over N2,SOy, filtered

aflﬁ g%ers]glvgﬁg eé‘ilai'jzimgg?q%ﬁ}&ﬁ%g é[ﬁjgr ey Wasészgggra}a ed over silicagel:
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15 Example 200

[4~(2,4-Diftuoro-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 chloride and 1-(2,4-difluorophenyl)-piperazine
20 (87%, yellow solid, MS (m/e): 433.4 (M+H, 100%)

Example BM

4~(2-Chloro-4-fluoro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

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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4 1-14-14-(2- tidi Nl vl < 1-{3<Fl uoro-4-[4-(2-
4%@.1[%’ h%%}rglﬁ% %ﬁ,ﬁégﬂegyﬂ)sg{ﬁ+%:lgé%) nitro-benzoyl) -

pi perazin-1-yl]-3-fluoro- piperazin-1-yl]-phenyl}
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[4—(2~‘Chloro—4—ﬂuoro—pheny1)-piperazin—1-y1]—(2~morph01in-4-yl—S—nitro-phenyl)-

methanone

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-Chlom—S—methanesulfonyl-phenyl)—[4~(4—triﬂuoromethyl—phenyl)-piperazin-1~y1]-

methanone

ey

O=5=0

F

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 F07741NB, [30459-17-7], 100 mg, 0.43 mmol}. The reaction was then stirred at
room temperature for two hours, then concentrated in vacuo and purified by column
chromatography. (Si02 50g, heptane/cthylacetate = 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-Bromo-4-triflucromethyl-benzene (1.0 g, 4.4 mmol) in toluene (10 ml) were

15 added sodium-tert butylate (0.6 g, 6.2 mmol), 2-(dicyclohexylphosphino}biphenyl (31
mg, 89 mmol), and tris(dibenzylideneacetone)dipalladium-chloroform 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 1 vacuo and purified
by column chromatography (SiO,, 70g, heptane/ethyl acetate 0-30%) to give the title

20 compound as a light brown solid (0.47 g, 31 %). MS (m/e): 345.2 (M-+H", 100%).

Example BQ

2-Todo-5-methanesulfonyl-benzoic acid

Q |

0=s5==0
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LAT[4-(2- 1-{3-Fluoro-4-[4-(2 415.2

am no-5-nitro- fluoro-5-nitro-benzoyl) Hai N
benzoyWJ$piderazin-1-yl]- piperazin |l-yl] phenyl}-

3- quoronhenyI} et hanone and et hanone di net hyl am ne
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AR o i ittt b S (B e
aIStepd)] OBanlnanbmnz pW}iermnﬂelQmﬂ aElmopitm ﬂlhénwgdd}e 25%~Wwas heated at

Q&g &%J EF?H%\E% ?{ﬁ%etéo:{ﬁ %‘I%{ 2 %%ngoaﬁ%ldt c2)%w alt ARE rIad:h)rE and

2 %5iltdred. Bhelscflid-vad wéﬂxeﬁﬁhﬂyﬂnet(hﬁﬁollThéﬁlﬁat&Wﬂ-oéﬂﬁeﬂm(aﬁd in vacuo.

47[%1'3 %esidue was acidified with HCI 1N to pH=2. The obtained solid was washed with
water and dried (HV, 50°C, 1 hour) to yield the title compound. MS (m/e): 214.1 (M-H,
100%)

(b) 2-Iodo-5-methanesulfonyl-benzoic acid

To a suspension of 3.0 mmol 2-amino-5-methanesulfonyl-benzoic acid in a mixture of
1.7 ml sulfuric acid and 1.7 ml water was added dropwise a solution of 3.92 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. Bxcess 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-(2—Iodo-S—ﬁ;ethanesulfonyl—phenyl)-[3—methy1-4—(4—triﬂuoromeﬂ1yl~pheny1)-

piperazin-1-yl]-methanone
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residue was purified by column chromatography (510, 20g, Heptane/EtOAc 0-100%) to
give the title 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

(Z—Iodo—S—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 (SiOs, 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-benzoyl)-3-methyl-piperazine-1-carboxylic acid tert-
butyl ester

\”/\)

O=5=0
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rac-4-(2-Iodo-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
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-Methanesulfonyl-2-morpholin-4-yl-phenyl)-[2-methyl-4-(4-trifluoromethyl-
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 i vacuo,
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, O 005 mmol}. The
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butylamine
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3-[4-(4-Acetyl-2-fluoro-
phenyl)-piperazine-1-
carbonyl]-N-methyl-4-
morpholin-4-yl-

benzenesulfonamide

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

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

3-{4-(4-Acetyl-2-fluoro-
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carbonyl]-4-chloro-N,N-
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3-[4-(4-Acetyl-2-fluoro-
phenyl)-piperazine-1-
carbonyl}-4-morpholin-
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3-[4-{4-Acetyl-2-fluoro-
phenvyl)-piperazine-1-
carbonyl]-4-morpholin- -
4-yl-benzoic acid
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morpholin-4-yl-

benzamide

3-[4-{4-Acetyl-2-fluoro-
phenyl)-piperazine-1i-
carbonyl]-4-morpholin-
4-yl-benzoic acid

and methylamine

469.3
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trifluoromethyl-phenyl)-
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morpholin-4-yl-
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piperazine-1-carboxylic
acid tert-butylester and
trifluoroacetic acid then
1-Bromo-4-

trifluoromethyl-benzene

Example 205

4-[4-(2-Morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-benzoic acid butyl ester
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1- (3-Fluoro-4- tri4uoronethyl-phenyl)

w0a06s{04326@- Fl uor o- 4- pi perazi ne (exanpl e BC) PCT/EP2004/009663
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trifluoronethyl-phenyl)- 0 p|n§r§2|n 1- yI] [2-(3- and
rac-2-(3 214 ~N 529. 6 Fydroxy hyl - 530. meU

h%ﬂ glﬁ rret h Vﬁs&:ﬁ!ﬁﬁ;adrg ?3%87%’% {or};g.lf Iﬁ%gﬁilllge de cnbed for example 46
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453.2 0=5= piperazin-|-71EhentoBitril e
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3- Fl uor o- 4- pi perazin- 1 3-Fluoro-4-[4-(5-
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5 21 470. 6 Met hanesul fonyl -2- 471.3 "v

pipgr N'n-l-yl-benzoyl)

HO

0=5=0.

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

. synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid (Example Y} from 2-
Chioro-5-methanesulfonyl-benzoic acid and rac-pyrrolidin-3-yl-methanol and obtained
in 39 % yield. MS (m/e): 298.1 {(M-H, 100%).

Example BV
5-Methanesulfonjrl-Z—piperidin—1-yl—benzoic acid

(]

o

HC

o=3=0

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid (Example Y) from 2-
Chloro-5-methanesulfonyl-benzoic acid and piperidine and obtained in 78 9% yield. MS
{m/e): 282.0 (M-H" 100%)

Example BW

rac-2-(3-Hydroxy-piperidin-1-yl)-5-methanesulfonyl-benzoic acid
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O= -0 piperidin-I-yl N piperazin-1 -yl] -benzonitrile
benzoic acid (exanple BV) 2-Fluoro-4-piperazin-|-
yl -benzonitrile (WD O 2-Fl uoro-4-[4-(5-

WA HE2W f onyl - 2- 9808835) and 5 217 1 470. 6PCI/EP2004/009663
Met hanesul fonyl -2- 471.3 pipqrggtn-l-yl-benzoyl)-
a=S=a piperidin-l-yl F piperazi%ﬁl-yl]-benzonitriIe
berzoi-¢c add (exanple BV) 1-(4-Trifluoronethyl- 5
Met hanesul f ony phenyl)-piperazine 1 2 " ( 218
(co rcial) and 5- piperidin-1 -yl-phenyl)- [4-(4 218
\ H . 6 Met hanesul fonyl -2- 496.3 ~
triflyoronmet hyl - phenyl) F~ o= =o piperidin-1-yl-
pi pet=gzé n- 1-yl ] - et hanone benzoic acid (exanple BV)
1-(2-Fluoro-4- [4-(2-Fluoro-4 trifluoronethyl-pheny
-pi perazine (exanple a ON trifluoronethyl-phenyl)- 1)
278 ditle corhBordoivReBthbdised a¥dolrdind to e BBEdRre BI4ib3d for the

0=5=0 nethanesul f onyl - 2-pi peridin: Mthanesul fonyl-2 F
pivRERSSHioh ﬁ%ﬁﬁén%- nyhREHAo st WhRerroic sihdsrpied)) drom 2-
(€MabP/5emethanesulfonyl-benzoic acid and rac-3-hydroxy-piperidine and obtained in 9
% yield. MS (m/e): 298.1 (M-H 100%).

Example BX

rac-2-(3-Hydroxyrmethyl-pyrrolidin-1-yl)-5-methylsulfamoyl-benzoic acid

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-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

HO

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. MS
(m/e): 297.4 MH- (100%). '
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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 obtaired in
15 % yield. MS (m/e): 312.9 (MH 100%).
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The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid (Example §) from 2-
Chloro-5-sulfamoyl-benzoic acid (CAS: 97-04-1; Basu; D.-G.; J.Indian Chem.Soc,; 16;
1939; 100, 106) and pyrrolidine and obtained in 19% yield. MS (m/e): 269.4 (ME
100%).
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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 206-279 in Table 2.
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1231 F ”k(; s15.5 [Prerean -G 516.2
=




benzonitrile o 3-[4-(4-Cyano-phenyl)- (commercial) and

5- piperazine-1-carbonyl]-N 246 J 467.6

Met hyl sul f anoyl - 2- 468. 2 met hyl - 4- pi peri di n-1-vyl
wo=zsesgzpisperi din-1-yl- "' NH - benzenesul f onan BEL/EP2004/009665

benzoi c acid (exanple BY) 3-Fddoro-4-piperazin-| -

3- [4 (4 C,yano 2 fluoro- yl- benzonltr| le " (W9625414)

and—5= _pllc |y| )-pl perazi ne=t—247 48576 MW
Met hyl sul fanpy] - 2- 486. 3__carbonyl ] - Nnet hyl - er found
No. |SEREWE i peri (AL 1S¥XEemIUGNGRE n- | -y - beﬁtfé‘FMP‘ieﬁ m de |y

benzoi ¢ acid: (exanple BY) WO 2003/ 023260

DCT/! EP200 A/l N0 66 107 I\IlAl Na Ct 1t ro MNAALCv

o t-anmt-d—e
T I 20U U0 IJ00J T™NO™ U T OCcTgrt—ivny oy STTTatrT ©

Name Starting nmat haj#s fo nd (M) |1-(3-Fluoro-4-

la 4
2 Fl uor o- 4; pj per a FTE- (4- Cyano- 3 o i
- benzon{ t | e (ttuordmhethieshehyl)-pi perfrfzf!dré)g{’r??&lyl phenyl)

9808835) 5 248, Sncarhonyl |- N- met{piperagine (example BC)
232 | MethyTs vﬁ 3 @315529 PHEET 0=5=0_pi pagdati-ndtbitlesalomyl- 1516.2

_pi L yI P\Faethl&lntsalf{zmésul f onani|de be cid
er| e B 1_%1% 1{1'4‘1 r gllj]yl SmOI'PﬂZ].Lﬂ i-Y?
N- Met hyl - peri e 1- g ISHEE nyl ) - phgebrzicikdd example

(commer ci aI) and B aﬂone AG)

4-Piperazin-1-yl-

benzonitrile
3-[4-(4-Cyano-phenyl)-

il iperazine-1-carbonyl] N (commercial) and 5-
233 O 453.6 prperaEme: ~car. c.)ny Methylsulfamoyl-2- 454.3
/@’ hd methyl-4-pyrrolidin-1-yl- o _
P R ] pyrrolidin-1-yl
e - benzenesulfonamide L
-benzoic acid (example
AC)
3-Fluoro-4-piperazin-1-
oy 3-[4-(4-Cyano-2-fluoro- yl-benzonitrile
¢ phenyl)-piperazine-1-  ° (W09625414) and 5-
234 ] O 471.6 |carbonyl]-N-methyl-4- Methylsulfamoyl-2- 472.3
. //© omre pyrrolidin-1-yl- pyrrolidin-1-yl
- benzenesulfonamide -benzoic acid (example
AC)
1-(2-Fluoro-4-
trifluoromethyl-pheny
® 3-[4-(2-Fluoro-4- 1)-piperazine (example
5o trifluoromethyl-phenyl)- H) and 5-
235 [ O 514.5 |piperazine-1-carbonyl]-N- Methylsulfamoyl-2- 515.3
: e methyl-4-pyrrolidin-1-yl- pyrrolidin-1-yl-benzoic

benzenesulfonamide acid (example AC)




O N (4-(4-trifluoronethyl-phenyl) 249 r" 510.6

pi per azi ne-| -carbonyl |- Methyl sul fanoyl -2- 511.4 F

~I O=HO pi peri di n-1-yl- benzenesul fonan de benzoic
wacioes/@2exanpl e  BY) 1-(2-Fluoro-4 3-[4-(2-Fl uBCHEHR2004/009665

trifluoronethyl-phenyl)- ON t1r3 Tl uoronet hyl - phenyl ) -

pi perazine (exarrpl e H) 250 \ §28 6

piperazi e - carponyt J N —and- :)_"\'/ETTTYI"SUI famoyt=—529"2 137
F 1 Os =01 y 1 din-1-yl- 2; ridin-l-yl F
No. S%ﬁtﬁénzenesuﬁ‘&néﬁt abic &W%oi ¢ aci d gi&?plr%a e 1&:;%
1-(3-Fluoro-|4 3-]4-(3-Fluoro-4
tHdoremethyt=phenyl )= 0—+t+ri+ft+uoo o"“et pheryt)
pi perazine (lexanple - 251 1 528.6 1-(3- Fluoro 4
pi per azi ne- |- car kgo 1{}16 BE) and 5 251&%3 ot et _
Vet hyl suI@ myl dOc 1romet hyl - 4- pi aelrl gﬁ n- efﬁillpi]&n@
NH pi - 1- yiﬂﬂ%ﬁwﬁé@@hﬁ@ﬁhm de |PIPEAERS Ex@apE BC)
236 ﬁ?g i ’514\.@ 52&&2%"-2&@08 Jl\g?o Wd@%ﬁ@lsuif%&%yl— 515.3
ruciure enmat | ar er.l S '
olind (M#) 1- ﬁﬁdﬁ’?&mﬁ%fm f on{fl %ch% -
3- [ 4- ( 2- Fl uar o- 4tbemehbguitenmyth)depi per azitrezoioad{example
met hanesul f gnyl - phenyl )
AC)
1-(3-Fluoro-4-piperazin-
o rac-3-[4-(4-Acetyl-2-fluoro-
%) henvyl)-piperazine-1- 1-yl-phenyl)-ethanone
L P bY 1? E(S (W09714690) and rac-2-
carbonyl|-4-{3-
37 F N 518.6 3-Hydr thyl- 519.3
2 Ojﬁ hydroxymethyl-pyrrolidin-1- ( Y_ ?me 7
o=p=o 1)-N-methyl- prolidin-1-yl)-5-
5 A y Y , methylsulfamoyl-benzoic
benzenesulfonamide )
acid (example BX)
_ 4-Piperazin-1-yi-
% rac-3-[4-(4-Cyano-phenyl)- |benzonitrile
o S piperazine-1-carbonylj-4-(3- |(commercial) and rac-2-
238 O‘\ﬁj 483.6 |hydroxymethyl-pyrrolidin-1- |(3-Hydroxymethyl- 484.3
/@'N e v1)-N-methyl- pyrrolidin-1-yl)-5-
s A  |benzenesulfonamide methylsulfamoyl-benzoic
acid {example BX)
3-Fluoro-4-piperazin-1-
on rac-3-[4-(4-Cyano-2-fluoro- |yl-benzonitrile
phenyl)-piperazine-1- (W09625414) and rac-2-
il bonyl]-4-(3- 3-Hydroxymethyl-
235 Eoow 501.6 casboayl]-4-( .. ( Y_ _XYHl t 502.3
/©/u\) hydroxymethyl-pyrrolidin-1- |pyrrolidin-1-yl)
& o= y1)-N-methyl- -5-methylsulfamoyl-
P _
benzenesulfonamide ~ |benzoic acid (example
BX)




o\

538. 7 pi perazine-|l-carbonyl]-N (commercial) and

5- 539.3 252 | Methyl sul fanoyl - "O %NXO
met hyl - 4-pi peridin-I-yl- piperidin-|-yl-
wbenzsanezul f onam de benzoic acid (exanpl e BY)PCI/EP2004/009663
1-(3-Fl uoro-4-pi perazin- rac-3s44-(4-Acetyl-2-fluoro-
1-y| - phenyl ) - et hanone phenyl) - pi perazi ne-1I -
(W9714690) Tandrac-2 253 51876 MW
car bonyl ] - 44( 3-hydr ox 3- Hydr oxy- pijper d| n- 19. 3 g
No. [StHEHEE; i n- 1{%%& %WI\(T 4DF) - 5- et hy@ %ﬁ”ls (g/[“g%
benzenesul fcpnam de benzoic acid (exanple BZ)
A—PrperazinTi=-yth—eobenzonrtrite—Trac3=t4-(4-Cyano
phenyl) (commerdial) and rac-2- 2-Fliioro- -4-piperazin-1-
pi per azi ne- 1- car p&fﬁi 4 fﬁcgghczglﬂuor&s3?;16benzon1tr11e (WO
(3- Hydroyplperl di n-| - dnet.h X)/P
pi peri di )S? =nesuﬁhqnypr319ﬂa?18ﬁém de 9508835) and rac-2-(3-
240 %' %:I S/\ gt Hylisouls adfbyﬂyl};e-mzm c acid (expdp:®meDH)- s02.3
oYY R - .
A o BB greligii o Prpidinnt-sD
nyI) bl:ﬁera2|ﬂ¢-N-me(ch))®96254l4) and-F-aetylEBmplyl-
501 6 carbonyl ] -|4: o (3-Hydr R RET dodi Rtk -
502.3 N o MHO p?%"ézrg?‘% IFM’]&) N- et hB?%/ZORJ (ekidlp
yl) - 5-nmet hyl sul flanoyi - benzenesul fong e benzoic acid
(exanpl e BZ) WD12005/023260 PCT/FP2004/ 009665 -139 MA
No. Structurie M Systematic I\Iair:rhe1 St ar t i(agrriRiceshahsi-
f -4-(3-Hydr thyl- ) )
ound (M racrolgdin—i- ;xyme Y phenyl)-piperazine
o & PI?IT ol 3?4 (4 (commercial) and rac-2-
241 o 5266 (3-Hydroxymethyl- 527.3
§ trifluoromethyl-phenyl)- olidin-1-71)-5
F T —i-¥i)=0-
)ﬂ o=y piperazine-1-carbonylj- 1 ) .
Tk - methylsulfamoyl-benzoic
benzenesulfonamide 2cid (example BX)
1-{2-Fluoro-4-
triftuoromethyl-phenyl)-
ok rac-3-[4-(2-Fluoro-4- r.1 : yrpheny
A thvl-phenyl) piperazine (example H})
o & tr'l uor?mel Y_i en;r] ; (3-h and rac-2-(3-
r N sad.g F PETAARET S CAIBOTYLTE Hydroxymethyl- 545.3
242 o yaroxym:
n ydroxymethyl-pyrrolidin-1- pyrrolidin-1-71)
) o=3=0 71)-N-methyl-
" A _ -5-methylsulfamoyl-
benzenesulfonamide .
benzoic acid {example
BX)
1-{3-Fluoro-4-
o rac-3-[4-(3-Fluoro-4- trifluoromethyl-phenyl)-
i—) trifluoromethyl-phenyl)- piperazine (example BC)
4 il "y piperazine-1-carbonyl]-4-(3-h tand rac-2-(3- 545
> . N(j J\© " lydroxymethyl-pyrrolidin-1-  {Hydroxymethyl- '
:,\J{j, T ¥1)-N-methyl- pyrrolidin-1-y1)-5-
benzenesulfonamide methylsulfamoyl-benzoic
acid (example BX)




2- Fl uor o- 4- pi per azi n- |
yl-benzonitrile (VWO O NJI

phenyl ) - pi per

9808835) and rac-2-(3 256 J 501.6

wiardodmskedqo- 4- ( 3- hydr oxy- Hydroxy- pi peridin-| -
i F o NHS piperidin-1-yl)-N net
yl) - 5-net hyl suI farmyl

Il}%% onam

benzenes

Ho rac-3-[4-(4-Cyano-3-fl uoro-

azi ne-| -

de benzoic acid

PQ2/EP200MB09665

/Lvarml e Q7\ 1 \ ~Trifl uoronet kl%l_! HO:
rac 4- (3 Fydroxy-plperldln | - phenyl)-pi perazine o N Mw
No. |§irgetiearet hyl - MM -§stenfadizidenei al ) and [Bactds 26%rERG. 6 fOUmj
trifluoronethyl-phenyl)- (3-Hydroxy-piperidin-I- 527.3 [(MH)
r' E. o0=S=qQ piperazine-|-carbonyl]-
yl)-5-met hyl spl f anoyl - benzenesul f onamiig EQ%ﬂﬁgL@ acid
(exanple B2Z) 1-(2 Fl.u rac- 3-[ F ro 4-
trifl uoronet hyl - phéfi @zgaﬁP°¥Y%TluoronﬁF&FP AV -
pi per azi ne\-fexanpl metﬁ-l)mé%uifonﬁ%.eﬁyl)- henyl)-p1peraz1ne
piperazine-d-carbcn (3 n
s4q |545.3 SE@.?f ﬁ %Zl 1= c&gbﬁ nyl] f ?3%1 Eco&'%ercmﬁ and rac-2- 5550
Ipi indi'n- ) - 5-ycﬁome£v Hnbéﬂzefﬁeﬂwﬂfwmamﬂd’b
| sul feasoly| - be i d (exanpl e P
1% 3- Fl uord=4f t rl‘@zuor onet hyl - phenyl) ﬁé-}ohdm 1-7)-5 )
rac- 3- [ 4- ( 3- Al uor ghepzenspgipamide (exanpmetippliamoyl-benzoic
trifluoromethyl-phenyl)- and rac-2-(3-kygdgﬁyng§ggxﬁ
"1544. 6 pi perazfi ne-lf-carbonyl]-4-(3-h 545.3 N J
prperiain-T-yl)-5{F F 0=5=0 ydr oXy-pi perigin-1-yl j- N .
met hyl sul famoyl - bénzoic F /NH F {'(g'FPuorO“L'E"Permn'
met hyl - benzenesul fa;ham-deetﬂei-duéﬁxanpl e1-BEphd])-ethanone
2005/102326Q-ACT/ E[ ?I/) %1pera ine-I1- (WQ9714690) and 5-
245 i ,r\ N/ﬁ 502.6 carbonyl]-N—methyl—é- Methylsulfamoyl-2- 503.2
\n/(j 0=§=0 piperidin-1-yi- piperidin-1-yl-
‘ - benzenesulfonamide benzoic acid (example
BY)
4-Piperazin-1-yl-
benzonitrile
O 3-{4-(4-Cyano-phenyl)- ]
179 . ine-1-carbonyl]-N (commercial) and 5~
246 | OH@ 467.6 [FECTRRRETADOIILTES y fethylsulfamoyl-2-  468.2
methyl-4-piperidin-1-yl L
,/©/ o=3=0 ‘ ] piperidin-1-yl-
NZ A -benzenesulfonamide o
benzoic acid (example
BY)
3-Fluoro-4-piperazin-1-
yl-benzonitrile
O 3-[4-(4-Cyano-2-fluoro-
& henyl)-pi el (W(09625414) and 5-
247 I Q 485.6 PRERypIperazne . Methylsulfamoyl-2- 486.3
carbonyl]-N-methyl-4-piper { . [ .
P o= 1 .. ipiperidin-1-yl-
N& N idin-1-yl-benzenesulfonamide o
benzoic acid (example
BY)




-140 MW No. Structure MN Systematic Nanme Starting
materials found

[4-(2-Fl uoro-4- nethanesul fonyl

wh)o®Ripssiazi ne 0 "
(commercial) and rac-2 260 r"

(MH) 1-(2-Fluoro-4

- pheny

I TN J1 net hanesul fonyl -

0, 554.

rac- 3-
l_D‘ N

7

pi per azi ne-1-carbonyl ] -4-(3- 5%57’2 hydr oxy

phe st )/EP2004/009665

nlnprlr‘l_l_n 1= Il) N /’2 I—l\lr‘]_l’_ﬂ\(\l nlnorl\ﬂlf! 6—0=5=0—=0
/' NH et hyl - benzenesul forjam de ] _ MW
No. |Sphipbus- enzoi (MEY h§yssernitioMyme aci d ( ex§rsting meRrials found
4- Pi perazin-1-yl io benzonitrile (ME")
3-[4-(4-Cyanb-phdnyl)- 0." (comyerci al_;_&nd 5
pi perazine-ljcarbonyl] -N 261 1 , 469.6-Fluoro-4- p1peraz1n—1-
Met hyl sul f ampyl - t hyl - 4- nor lin-
0=5=0 nor ghjal i n- 43)1# (%’Cﬁ'ang% E%‘H’?enesu%g é@y (WO
benzoi c id 34583)%? pipdreyl)-Alppradinblidor o- 4- PBEESBAY kndB- QO
3-[ 4- (B ( LU n|tr|I
248 | pigetari hetlg (WO g%‘g’ﬂﬁ% m%ﬁl 4%?&3@&%)2 4803
& ony| ] == pret hprpatnd-M%iﬂkl suI farmyl pipeRigdr-2-y1262 \
" #11 0=5-noy phol b&ﬁnéﬁ'lﬂfoﬁ@ﬁiﬂ@o' i n- 4-ykazoad¥iexample
benzenesul fopham de benzoic acid (exaang%)
1-(4-Trifluoromethyl-
' L phenyl)-piperazine
- _4- _1-v1-3-
o ™ N I\ieth_ﬁ “pip el:}flil th ) (commercial) and 5-
249 y 5106 (A trHuoromEt PRI tslfamoyl 2~ (5114
i : piperazine-1-carbonyl]- R
F - b esulfonamide - jpiperidin-Lyl
) ~ enzen benzoic acid (example
BY)
_ 1-(2-Fluoro-4-
O 3-[4-(2-Fluoro-4- trifluoromethyl-phenyl)-
e trifiuoromethyl-phenyl)- piperazine (example H)
250 . 0*@ 528.6 |piperazine-1-carbony!]-N- and 5-Methylsulfamoyl- 529.2
;ﬁ o=3=0 methyl-4-piperidin-1-yl- 2-piperidin-1-yl-
i . benzenesulfonamide benzoic acid (example
BY)
1-(3-Fluoro-4-
' trifluoromethyl-phenyl)-
3-[4-{3-Fluoro-4- . ] .
O piperazine (example
6w trifluoromethyl-phenyl)-
oy 528.6 |piperazine-1-carbonyl]-N- BC)and 5- : 529.2
251 | ¢ N © ppe L Y Methylsulfamoyl-2- '
F);@/ 0=5=0 methyl-4-piperidin-1-yl- .
N H . p1pend1n—1-y1-
benzenesulfonamide o
. benzoic acid (example
BY}




AL)
trifluoroneth
trifluoroneth

yl
yl

0CJ

1-(2-Fluoro-4 r0 3-[4-(2-Fluoro-4-
- phenyl ) -

-phenyl ) - piperazine (exanple H) 263 \

wh 230200 per azi ne-| - carbonyl ]-N- and PCT/EP2004/009665
5- Met hyl sul fanmoyl - 531.2 F i =0
nmet hyl - 4- nor phol i n-4-yl - 2rmrpﬁolln4yl FFry"
benzenesutfonanide—benzorc—acid—{exanpi AW MW
005/ 023260 P%E:SZOOM 009665 - 141 I\Io Strué:lture found
No. &t emat i c[MAmPTEEHREF terials f¥tmegmpatgyals (ME)
1-(3-Fluoro-4 Q) |3-[4-(3-Fluoro-4-
++Huererethyt—phenyt—o—t+t+fHuoroenret-hyt—phenyy

pi perazine (e
pi perazi ne-| -

xanpl

e BC) 264 F 530.5

carbonyl]-N- and 5- Met hyl s

1- ( 7 Fluoro-4-

A

0=s met hyI - imor phes[4- mumuyfw;z nmor phol I;z;h ﬂ
benzenes I arri de anplEenyjypiperazine
1- (3 r 4L pi paPEIRRs %1&[11}? el Y| JRobiefit) and 5-
252 &tha }DPHale‘héﬁﬁﬂib)Dﬂﬁl]-@‘éf azi e 539.3
14699; — nd 2 Ia ﬁ Z%dﬁ eth}rlsulfamoyl -2-
Lo o O L1
@r onyI ] AH pyrro di n-1 ; ﬂaerﬁhﬁ):INztO 0
"yl -benzengsul f ﬁ?ﬁﬁﬂé%ﬂfé’aﬁffliﬂ%yl benzoi ¢ addy ...
(exan‘pl e CA) ! 4-P| perazin-1-yl 3-[4- (4@5‘?}8 %ﬁéﬁ‘ﬁfrﬁp
benzonitril e | pi perazi ne-1-carbonyl]-4:BY)conmerci al )
and 2 266 439.5 440.3
1-(3-Fluoro-4-piperazin-
HD@ rac-3-[4-(4-Acetyl-2-flucro-  |1-yl-phenyl)-ethanone
g phenyl)-piperazine-1- (W(09714690) and rac-2-
253 1 O/K@ 518.6 |carbonyl]-4-(3-hydroxy- {3-Hydroxy-piperidin-1- [519.3
ﬁ/ﬁj o=g=o piperidin-1-y1)-N-methyl- v1)-5-methylsulfamoyl-
° - benzenesulfonamide benzoic acid (example
BZ)
_ 4-Piperazin-1-yl-
HO\Ej 3 [4-(4-C henyl) benzonitrile
— - - - - n -
S g ra-c o1 y’ar;o P 1']5 4}:(3 (commercial) and rac-2-
254 y 483.6 ilzmmef —C_a; orlly 1)N " |(3-Hydroxy-piperidin-1- |484.3
T L JErOXyIpERAn= 2N |y 5 methylsulfamoyl-
NF M methyl-benzenesulfonamide .
benzoic acid (example
BZ)
3-Fluoro-4-piperazin-1-
HO\L/j rac-3-[4-(4-Cyano-2-fluoro- |yi-benzonitrile
o m phenyl)-piperazine-1- (W09625414) and rac-2-
255 501.6 jcarbonyl]-4-(3-hydroxy- (3-Hydroxy-piperidin-1- |502.3

piperidin-1-y1)-N-methyl-

benzenesulfonamide

y1)-5-methylsulfamoyl-
benzoic acid {example
BZ)




pyrrolidin-1-yl

wihodmazgni trile

-benzene Pyrrolidin-1-yl
sul f onam de sul f anoyl
3- Fl uor o- 4- pi perazi n-|

-benzoic acid

-5 o~=a NH=

(exanpl e CA
3-[4-(4-Cyano- 2-fl uor o-
F phenyl) - pi perazi ne-

(VW @A BFLA)4/009665

and 2- 267rN 457.5 458. 3 carbonylj-4-pyrrolidin-1 yl-
Pyrrolidin-1-yl- I o s=o0 "' benzenesul f onam de
sttHfanmoyt=benzoi¢ auu (exanpte—CA) MW
2- Fl uor o- 4- pi : 4- (4- Cyano- 3 f1 uor o-
No. Stpyct¥énzoni tr P}I[)@r em&ﬂéﬁ{?ﬂe pi per azi h2THnSgawaEAs) 12(1)\&13;11%
and 2 268 26g / 0=5=0 457.
carbonyH—4—py+rroH-ein- &ﬁy. Py++otti-a—t—yt—-5-—458-3
F benzenesul |f onam de sul f anoyl - benzoi ¢2- Ehilod-?'-‘?:(m}(@i‘ﬁ@hd-
CA) VID 2005/ 023260 RGH/ER2A04L009665 iz dllidwo
Structuré{EdJSys%Qc ( Qég tartlng %éi%? und
(M) B (8-[Trif |R§)@nﬂar@m¢yamp Pyrrol i (f8A8$35) | angrper2e(3=
256 E)hen N .@‘ S@anﬁ:bon 1][ 3- Hﬁargﬂ?-t hyl H?(ﬁ'@)f}lf biperidin-1-  |502.2
fci an
iper azi ﬁ’eNL T|- car POPGH m" }-Ii%meé}?“ | - jﬂln ~gTpetiplatfamoyl-
beﬁzenesuff onani (tensatefudfonynidenzoi ¢ dehdoic eax dempirple
CA  3-[4-(2-Flupro-4- 1-(2-Fluoro-4- 7)
trifluoromethyl-phenyl) trifluoronethf?-phenyl)- 270 F
———ptperazi-re—texanpteHr—3—566-5- -
pi perazi ne-1-carbonyl] -4- 501.2 1-(4-Trifluoromethyl-
HOU rac-4-(3-Hydroxy-piperidin-1-jphenyl)-piperazine
o y1)-N-methyl-3-[4-(4- (commercial) and rac-2-
257 O/‘k@ 526.6 |triftuoromethyl-phenyl)- (3-Hydroxy-piperidin-1- |527.3
5«@ o=5=0 piperazine-1-carbonyl]- v1)-5-methylsulfamoyl-
’ d benzenesulfonamide benzoic acid (example
BZ)
1-(2-Fluoro-4-
HOU rac-3-[4-(2-Fluoro-4- triflnoromethyl-phenyl)-
o trifluoromethyl-phenyl)- piperazine (example H)
258 1 ,O 544.6 |piperazine-1-carbonyl]-4-(3- |and rac-2-(3-Hydroxy- :545.3
F)ﬁ o=3=0 hydroxy-piperidin-1-y1)-N-  piperidin-1-yl)-5-
T g methyl-benzenesulfonamide |methylsulfamoyl-benzoic
acid (example BZ)
1-{3-Fluoro-4- .
trifluoromethyl-phenyl)-
”OU rac-3-(4-(3-Fluoro-4- piperazine {example BC)
o w trifluoromethyl-phenyl}- and rac-2-(3-Hydroxy-
259 | . O 544.6 [piperazine-1-carbonyl]-4~(3-h \piperidin-1-y1)-5- 545.3
FB;@/ e ydroxy-piperidin-1-yl)-N- methylsulfamoyl-benzoic

methyl-benzenesulfonamide

acid (example BZ)




F 1 and 2-P}~rrolidin-I-yl-5 ==0 pyrrolidin-l-yl F "H=
sul fanoyl - benzoi ¢ acid enzenesul fonam de (exanple
CA) 3-[4-(3-Fluoro-4- 1-(3-Fluoro-4- 0 ()
wiordobd/azetsonet hyl - phenyl ) - tri fl uor onet hyl - phenyCIEP2004/009665
pi perazine (exanple BC) 271 J 308 5
pi per azi ne- I-carbonyl] 4- 501. and
Q__D\IrrnlJr*lln 1-v1.5.0=9g r\_\lrrn||r~||n_1 M
Y ETSTY Py oy v MW
sul fam)yl benzoi cl acid enzenesul fonam d (exampl e P
No. ‘Secture. (2. Fl (bRS- 7Sematic Mapieuor o- 4. miStesResaAtPoRly| - (omd
nmet hanesul f onyl - phenyl ) - phenyl ) - pi per p2| ne 272 ~,J (MH")
510 6 piperazine- )}—and 2-
511.3 NH pyrr ol d|n -yl - Pyl‘r0|ldln]](}thl5I04-
benzenesul fo am de sul f anoyl - benzoi c ati
CA) 4- PAO azi n- |rayh-(ENp- F?guc{;r@, A.4- C,yan1i d‘ﬁ%eﬂ’?nr%l Pheny
benzoni t r| I 0 pi pe@gm n&[ gbogyl ] - 43-plreoarer ci al )
and 2 2 455, 5|TRERAnEes ﬁﬁﬂYgﬁ 2 N
(comrnercml) and rac-2
260 n- 354_57 Mip ermlﬁblel&eﬂmh lq)ﬂa(md D a 555.2
-Menzoi cf: 8 ex %Il WS Sdnb enpBirsadin-1-
P200217Np°c9665 Yo, ShS %@eswth Isulfamoyl-
Syst emati ¢ Nane Sﬁmthylﬁ:g;nnatesﬂfcmlasudeougj
3- Fl uor o- 4- pi|per agi n- | 3- [ 4- (4- Oyan{reB24if gt fexample
71-benzonitrifl e BZ)
4-Piperazin-1-yl-
[o] 3[4-(4-C heayl) benzonitrile
o W - i _ YinO‘Pb enYl]-N (commercial) and 5-
261 Q 469.6 piperazines--eat O_HY o Methylsulfamoyl-2- 4702
methyl-4-morpholin-4-y1 )
/©/ o=$=0 ) morpholin-4-yl-
A A -benzenesulfonamide T
benzoic acid (example
AL)
3-Fluoro-4-piperazin-1-
(D] 3-[4-(4-Cyano-2-fluoro- yl-benzonitrile
o phenyl)-piperazine-1- (W0Q9625414) and 5-
262 j Qk;@ 487.6 |carbonyl]-N-methyl-4- Methylsulfamoyl-2-  |488.2
%@( o=s=0 morpholin-4-yl- morpholin-4-yl-
- benzenesulfonamide benzoic acid {example
AL)
1-(2-Fluoro-4-
on 3-[4-(2-Fluoro-4- trifluoromethyl-phenyl)-
g trifluoromethyl-phenyl)- piperazine (example H)
263 I O 530.5 |piperazine-l-carbonyl]-N- and 5-Methylsulfamoyl- |531.2
_ FF/(@ om0 methyl-4-morpholin-4-yl- 2-morpholin-4-yl-
j g Ibenzenesulfonamide benzoic acid (example
AL)




phenyl ) - pi perazi ne-1 - (W9625414) and 2 274 473.5
474.1 carbonyl]-4-norpholin-4-yl- Mrpholin-4-yl-
0=5=0 benzenesul f onam de sul f anoyl - benzoi ¢ acid
wd 8%80phe CB)  2-Fl uor o- 4- pi per azin-1 0" PCT/EP2004/009665
3-(4-(4-Cyano-3-fluoro- yl- nlz-gnltrile (WO
phenyl) pi perazi ne-1- 9808835)*7and 2 275 473.5 474.2

Qﬂr‘_arhnn\ll'l_ _rmrnbn||n4\ll !\,brhho!i“”y'1 5—F
benzenesul fonam de suI f anoyl - benzoic acid (exanpl e ?’de
No. [S@@)turel- (4- Tr (MWl gFystestatiy Nagneq- Mor phol i|Prating matepigls (4. (TOUNC
phenyl) - pi perazine r" ] 498.5 trifl uoronet hyl - phenyl) - ( )

(conmmercial) andi2- 499 3 276 F | 0.¢-0

pi per azi ne-|carbonyl]- Mrpholin-4-ylt83Elkoro-4-

benzenesul f onam d - benzoi c ex l.e

CB) rOl 3¢¥(2- Ff ‘g-kj%tl:ﬁl (2 El uor oqglfglorcgmet%yqpphenyl)-

trifluorconet hyl - p)dﬂﬁllayfo)methyhp‘ﬂeuﬁb{)rret hyiperamey Eample BC)

264 pi per &z a«z'| n %gar kr%l erft m%i {bﬁ%’ﬁ N d and 5-Methylsulfamoyl- |531.2
r pholdrire - yl-ﬁe yi-4-gapbolirofhol | n2-aegphplipdyly

FSFU' f amoyl <Benzoi oshflsulRRARRNESU! T 0Nyt JRX@mRASe

CB) r0 3-[4-(3-Fljuoro-4- 1-(3-Fluoro-4-

trifluoromnethyl - pLhenyI )- rffluoronet hyﬁLbhenyl )

pi perazine (pxamle BC) 278 E " 516.5

pi perazine-|}carbonyl]-4- 517.2 F anu(3-Fluoro-4-piperazin-

2- Norphol m_ -yl _?—[4-(4-Acety1—2—ﬂuoro— 1-yl-phenyl)-ethanone

F henyl)-piperazine-1- (WOS5714690) and 2-
265 O 4746 enyl)-Pip . L 4752
omles carbonyl]-4-pyrrolidin-1- Pyrrolidin-1-y1-5-

8 N yl-benzenesulfonamide sulfamoyl-benzoic acd
(example CA)
4-Piperazin-1-yl-

$ 3-[4-(4-Cyano-phenyl)- benzonitrile
o] N
" iperazine-1-carbonylj-4- {commercial) and 2-
266 g o5 F y o 4403

/@’ L, pyrrolidin-1-yl-benzene Pyrrolidin-1-yl-5-

W7 N sulfonamide sulfamoyl-benzoic acid
(example CA)
3-Fluoro-4-piperazin-1-

$ 3-[4-(4-Cyano-2-fluoro- yl-benzonitrile
| P! -piperazine-1- W09625414) and 2-
267 ] ,O 4575 phenyl) Plperame, , ( . ) an 458.3

/(j carbonyl]-4-pyrrolidin-1-yl-  |Pyrrolidin-1-yI-5-

O=5=0 l

W N benzenesulfonamide sulfamoyl-benzoic acid
(example CA)
2-Fluoro-4-piperazin-1-

. Q 3-[4-(4-Cyano-3-fluoro- yi-benzonitrile (WO
-pi ine-1- 9808855 d2-
563 Q 4576 phenyl) pzperazme. 1- 3 ) an 1583

/@’ L, carbonyl}-4-pyrrolidin-1-yl-  |Pyrrolidin-1-yl-5- :

W] . benzenesulfonamide sulfamoyl-benzoic acid
(example CA)




O=NH O nor phol i n-4-yl - sul fanmoyl - benzoic acid
benzenesul f onam de (exanple CB) WO 2005/ 023260
-144 MN No. Structure MN

PCT/ EP2004/ 00

9665

woysbesmaidoc Name Starting materials found
1-(2-Fluoro-4 ) 3-[4-(2-Fluoro-
met hanesul f onyl - phenyl) - phenyl

ff2

FJ 526.6

( MHPET/EP2004/009663
_met hanesul f onyl -
pi per azi ne

pi-perazi-ne—i—ear bﬂmyl }—4—{(eermeretab)and—2—5272 MW
279 | =s= norpholiin-4-yl - Mrpholin-4-yl-5- /SO rJy, found
No. |Hewcteitesul f on@hiVdeSystertadiedlAmeenzoi ¢ adP@rtingsaies (Mu;+)
CB) Exanple CC 3,4-Difluoro-N nethyl-5-
- (4-t rifluof-orethyl -phenyl ) —pi-perazi-fe—t—car-bony
benzenesul fonamde O FF NI / F | [/ 03b£@-Triluerdide
5- Chl or osuffonyl - 2, 3-di £ k.uor g-benzei c acid Fo . :
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st fo hSipAhzih QML IRIFpRL at ur €py ALK &h-1SHON -
tNfes the °=ﬁ:eacti j@Pm iltureawas ISoured ont o icg.sﬁThe .
Fesulting s61jd presrpiesdiomameds t hen filfdHmay-gegzogpad
and dried in vacu¢ to yield the title dommewhdas a
light grey solid 34.8 g, nmp =109- 114C,| Ms (El): 256.0
(M) and was used{diTectly 1 n the next I%t(g%lvmtllout
any further puri fj_ﬁ%g%@{hﬂr e "\ &mrIoTo-a-
(b) -2, 3-Di { Dupr o- 5- y sul #am)y - benzoifticacineth¥oplaenyl )-
sol uti on fofl 5¢ chl ¢ridgordemyil-PREBY f | udro-hepzoig aci g
270 (40 '@N i 500.5 ipiperazine-1-carbonyl]-4- fn%e ? Hﬂ) ) 501.2
F ' A e bdin-1-v1 t and 2-Pyrrolidin-1-yl-5- ’
% fe, PYHO 1f~ _Y-’d sulfarmovi-benzoic acid
enzenesuiionamide (e}[ample CA)
A H . 1-(3-Fluoro-4-
() 3-[4-(3-Fluoro-4- triftuoromethyl-phenyl)-
o trifluoromethyl-phenyl}- . _
Oy ) ine-1-carbonyll4 piperazine (example BC) 501.2
271 F)ID/N\) 500.5 p1per211;1.1€—1-clar onyli-4- |, 2-Pyrrolidin-1-yi-5- }
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e T PYTIO tllrllf y 3 sulfamoyl-benzoic acid
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1-(2-Fluoro-4-
o 3-[4-(2-Fluoro-4- methanesulfonyl-
& W methanesulfonyl-phenyl)- phenyl)-piperazine
272 1 NJ 510.6 {piperazine-1-carbonyl]-4- {commercial) and 2- 511.3
3\5\\1 ] o=z:o pyrrolidin-1-yl- Pyrrolidin-I-yl-5-
° benzenesulfonamide sulfamoyl-benzoic acid
(example CA)
. : - |4-Piperazin-1-yl-
on 3-[4-(4-Cyano-phenyl)- benzonitrile
g i ine-1-carbonyl]-4- (commercial) and 2- :
= 4555 piperazine . 456.2
275 )Q/N\) morpholin-4-yl- Morpholin-4-y1-5-
Z - benzenesulfonamide sulfamoyl-benzoic acid

(example CB)
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0=5=0
HH,

516.5

3-[4-(2-Fluoro-4-
trifluoromethyl-phenyl)-
piperazine- 1-carbonyl]-4-
morpholin-4-yl-

benzenesulfonamide

1-(2-Fluoro-4-
trifluoromethyl-phenyl)-
piperazine (example H)
and 2-Morpholin-4-yl-5-
sulfamoyi-benzoic acid
(example CB)

517.2

278

516.5

3-14-(3-Fluoro-4-
trifluoromethyl-phenyl)-
piperazine-1-carbonyl]-4-
morpholin-4-yl-
benzenesulfonamide

1-(3-Fluoro-4-
trifluoromethyl-phenyl)-
piperazine {(example BC)
and 2-Morpholin-4-yl-5-
sulfamoyl-benzoic acid
(example CB)

517.2




25 carbonyl ] - benzenesul f onam de WO 2005/ 023260

PCTI EP2004/ 009665 -146 The title conpound was

prepared according to the procedure described for
WoxR2826002 from PCT/EP2004/009663

3,4-Difluoro-N-nethyl -5-[4-(4-t %}‘I uor onet hyl - phenyl ) -

pi perazi ne-1-carbonyl]- benzenesuifonam de (exanple

cO) onpound-as—a
col ourless fohm N6 (nfe): 531.1 (MH, 1100%. 5 Mw
No. |Bxugtptee 282 |MW |Systematic Name Starting materials fOUIl‘E
2- Fl uor o- N- nef hyl -|4- nor phol i n-4-yl -3-[4-(4-trifl uorone (MH")
thyl - phenyl ) -pi perazine-1- carbonyl] -
enzenesul f onam de {The title conpound wgds.(prrepasead
??g?nrdl ng to I he FH&?S“fzmmisc“ bed fcr anggz)ullfgnyw
2,4-Difl - N netigthadedalfot@-phenfl)-uor cpﬁéﬂ‘yjol-ppéranyé)
plpr@’m N Z eulfc xa le
SOk O APESER, ARSI e oo

rl esswf:eam @o(pﬁoéql~4 ﬂzg 3 (MrH, (VBepholin-Exkbpl e
C@ 2, 3- Di fT'uor o- 45 Bl ek AFIRAmlde 1- benzagittldebenzoic acid
trifiuoro-acetic and ENGBIC I F\ NV GTREE
15 N (a) 4-(4FC yano-2 3-difl uoro_phen |¢xample CB)
-piperazine-ltcarboxylic acid tert-butyl ester To a

sol uti on of N Boc- Pi perazine (O 65 g) in DMA (20 nl)
was sl owy added a sol uti ongy.of
2,3,4-trifluorobenzonitrile }EO 49 g) in DVA (10 ml).
The reaction mxture was stirred for 2 hours at 80C
ABtlePiflugeor N-imethylthel S ¢ vidiworaeahylephapeh-niperozeerd-carkpnyll-
p Lol um chromat ography (Si02) to yield
%EA{E q'ga%:%%%%und as white solid (0.76 g). (b) 2
3 Di fl uoro-4-pi perazin-1-yl -benzonitrile-
trifluoro-agetf c_acid To a sol ution of
4- (4- Cygnhoy2, I f1 uor o- phenyl ) - pi perazi ne-1-carboxyl i
¢ acj ert-bugdl  ester (0.72 g) in dichloronethane
(55 was added trifluoroacetic acid and the reaction

5 mfFXkure was sti'rred at roomtenperature for 30

m nut es. After such tine the reaction 25 m xture was
ACH dthe title conpound
FEF, 10099 . V\D
2005/ 023260 PCT/ EP2004/ 009665 -147 Exanp
" To3, piliflugor-benzapi gét Bg) wasladded ben santien pf @@rm&lfoaéﬁ%ld and the

acr:eea\tcﬁc?n 8648 re 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

10  and dried i1 vacuo to yield 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

15 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 diethyl 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




FNHOI JIl FOH F NF Exanple CF was prepared in
anal ogy to Exanpl e CE using
2,4,5-trifluorobenzonitrile. 5 M5 (nme): 224.3 ( MrH+,

wdozslexanmpl e CG PCT/EP2004/009665

10

15

20

25

3, 5-Di fl uoro-4-piperazin-1-yl-benzonitrile
trifluoro-acetic acid OF F A -cH FFN F
re ared . anal ogy. ound CE

ou
ué’n%gsogm&n ilfefepdd G Ao yiekd thed fPRpouBds aflight
( Mirddin solA0%90 n@@l@s&hﬁ-@wc MS (m/e): 250.1 (M-H, 100%).

2,6-Di fluoro-4-piperazin-1-yl-benzonitrile

trlflur. d .F ~NJ N, F_15
...... ‘ rormethy : RIBerAsneg-carbonyl]-

u%ﬁ@ngsu{?foﬁgmﬁ%l fI uo robenzom t ri I e. I\/S (m e): 224.1
(IVFF 100% . Exanple Cl

razin-1- trifl uoropeth pyr.i o di ne | )
Tt |U§6 F SRt E T 0L B3 BB LS  8sDiuoro-
- 348ethNslubmdY-bdnddic adidindOH (4-trifluromethylphenyl)piperazine (ABCR
BO7741NB, [30459-17-7]) to yield the title compound as a light yellow amorpous solid.
(m/e): 462.1 (M~H, 100%).

Example CD

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-
yl]-methanone (example BO) and thiomorpholine to yield the title compound as a pale
yvellow 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



~F FFZ F Conpound C was prepared in analogy to
conpound CE using 4-chl oro-6-
trifluoromethyl-pyrimdine 137552-81-1]. M5 (nfe):
we3dslzfMyH) . Exanple CJ 5 PCT/EP2004/009665
27Piperazin-l-yl-5-trif|uoronethxl-pyrinidine 0 HN
F/N FF (a) N
Zggguggpg@glgﬁg ga;slpr%epargé %ccor Irlclr Tf:oI (e)_tp%{:%éu.r% de?éﬁia q‘qumple 202
(BoRi seiiLan- Nofn&hsrmf[w@rtﬁﬂﬁ@ﬂa»ﬂed@s}u Yllsmd}a Blerain¥el-Byrbonyl}-
I-annogprn1 ch] rlde(%éé §@é4 18-
aBEZSRE Pn@n{df I %@rlzh%@ﬁfwel& tg%%l% ForBpouqsl as
1 Qahhex asmdive In rehl @1 He1db773- 69-5], 0.66 )
and trlethylan1ne 0. 87 nm.) and the reaction mxture
was stirred for 3 mmrsatroomtemmrMUre After
5 such time the reaction ni XFaFR%E concentrated in
vacuo and purified by colum chromatography to yield
t@@%ﬂﬁ—ng&f{?pzs 4@%@1& JLJyDBI[4%{@-lthﬂﬂbl%ﬁlldt@yl(fﬂleﬁﬁ)-@}perazme-1-
e
2¢9T Pﬁﬁ&ﬁﬁwvmﬁﬁﬂ Rt oronethyl pyrimdine 15 To a
sol ution of

2Tﬁé1n§@ Béxﬁgpom&icpﬁise}%bﬁhréd ydcbrc‘én& fol &de PJdéﬂiﬁ*e kebcryd Esredthmple 202

met hanol was _ad ﬁ%@dlun}c

(@em@é@&mm -Igeffy YW%@H%%F@W&WI AV -BRRERgme-1-carbonyl]-
10 hﬁ@&ﬁ&ﬁmﬁ&ﬁgﬂ@& ﬁpty@b?&?@nf&mﬁ@% OicldEHE 1iFI8 BethpOiind as a

ture was cool down'to room
t eotperiess fraan, NMb EniextBP <M 1ds139%% er ed of and sol vent
was renoved in vacua to yield the title conmpound as a
colorless solid (0.41 g). MsfierE 233. 1I(MrH+) . 20
Accordi ngto the procedure described for the synthesis
of Exanple 123 further derivatives have been
synt hesi seds Diguraal dpgarinvayi-vasoantled bfiasiaoeic acid
derivatives and conpri se Exanpl es 283-289 in Table 3.
WD 2005/ 023260 PCT/ EP2004/ 009665 -149 Table 3 MAN No.
Structure MN Systematic Nanme Starting materials found
(M+) 2, 3-Difluoro-4-piperazin-

£ (\NH 9
NS F -
i - oH
F
=

15 N

(a) 4-(4-Cyano-2,3-difluoro-phenvl)-piperazine-1-carboxylic acid tert-butyl ester

To a solution of N-Boc-Piperazine (0.65 g) in DMA (20 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 remaved in vacuo and purified by

20 column chromatography (Si0-) to yield the title compound as white solid (0.76 g).

(b) 2,3-Diftuoro-4-piperazin-1-vl-benzonitrile- trifluoro-acetic acid

To a solution of 4—(4—Cyan0—2,3-diﬂﬁoro—phenyl)«pipergzine—l—carboxylic 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

25 mixture was concentrated i vacuo to yield the title compound (0.63 g). MS (m/e): 224.3
(M+H", 100%). '



(N 2,3-Difluoro-4-[4-(5- yl-benzonitrile- trifluoro-
283 acetic acid (conpound CE) 283 F 490.528 491.1
mor phol i n-4-yl -benzoyl')- and 5- Met hanesul fonyl -2 0=5-0

woO 2008l0pRE@ZI - 1-yl | -benzonitrile norpholin-4- )plcjtmnzcmmc%sa
acid (exanple AG 2, 5-Diflu oro 4-pip erazin- | - 0
o CND 2,5-Difluoro-4-[4-(5- yl= Hedrmzonitrile-trifluoro
284 F N J 490. 528 net hanesul fonyl acetic acid
(conpound CF) 491.1 norpho Eraropt §% benzoyl)- and
5- Met hanesul fonyl -2 0=S=0o N F

pi perazin-j 5&]&@@%@@&@@@ ~yIBERAH e il orhQRER é‘ad
acid (exarrple AG 5-Di fl uoro- 4- pi perazin-1 EO

3,5-Difluoro-4-[4-(5- yl- benzonltrlle trifluoro- 285 F

N 490.F52 ‘het pafesul fonyl -2- acetic acid (conpound CG
N 49 rpl ton- 4- yl - benzoyl) and
5-M nesulforfyl-z N% o-s-0 F

pi fer dzi n- 1- yl']-benzonitrile norpholin-4-yl-benzoic
acid (exanple AG 2,6- D|fluoro 4- pi perazi n-| -

yl - benza trlletrflu ceti,c .acid ( aynd .\
(e & FPURTFBEA [Eplssy iy R gﬁﬂ‘fggﬁyﬁ‘}%%mmﬁﬂe-
55%5h/éﬂmtsﬁwg§ql1fog%yl 2 286 F 490. 528
mor phol i n- 4-yl - benzoi c aC|d o T o
nor phol i n-4-yl - benzoyl ) - G (MFNHA N F
pi perazin-1-yl] -benzonit r| }E‘ 2005/ 023260
PCT/ EP2004/ 009665 -150 MW No. Structure MN

Syst emat i c3 BapgiuStALpiptgaziel slbahsodiellagifluoro-acetic acid

Compound CG was prepared in analogy to compound CE using 3,4,5-
10 trifluorobenzonitrile. MS (m/e): 224.1 (M+H", 100%).

Example CH

2,6-Difluoro-4-piperazin-1-yl-benzonitrile triflucro-acetic acid

15 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



(M#) 4-Piperazin-1-yl-2 0 (5-Methanesul fonyl -
trifluoronethyl-pyri i.dine CN)
nor phol i n-4-yl -phenyl )-[4- trifluoro-acetic acid 287 F

wio MNo@23%0499. 51 (2-trifluoronethyl - (WO030249pCERBR084/009665

5

10

15

20

499 1 (6-tr
Nv 7=0 pyrimdin-4-yl)-piperazin-

Met hanesulfonyl 2- 1-yl]-nmet hanone

nmor phol i n-4-yl -benzoic acid (exanple AG O

2- (Einrppmaﬂi O tasypirepered in {iixiddytid anepeifdoOy hsidg @-dBldro-6-

LSl PRABULea 1 Lsian arms D gy o ne

(5-trifluoronethyl- 500.3 NOY l\/bthanesulfonyl 2- F N
O=S-0 pyrimdin-2-yl)-piper &ample -yl ] -nethanone

nor phol i n-4-yl -benzoic acid (exanple AG Exanple CK
(2-1o0do- 5- et ha uI faon

[4-(4-trifl uoro ]ﬁ’fff B%iﬂ’gg%’é %)%’F%f?ﬂyfrwl]dm

nmet hanone 0 1 N NJ / 0=51=0 FF F Exanple CK was
prepared jpnyanal ogy to Exanple 123 from

500.4 ND O=1S=0 pyrimdi n-4-yl_é gl_ per azi n-
Met hanesul fonyl -2 1-yl] -nethan ﬁ

nor phol.i n-4-yl -benzoic acid (exanple AG
4- Pi per{zll”‘ﬁ | oyl -6 ol (5-Met hanesul f onyl -
trif | - pyrimdine CN~-

nof, l'in-4 %(I -$Bhenyl )-[4- trifluoro-acetic acid 288
fl uoronethyl - (conpound A) and 5- 500.3

2- 1 0d0x5- hanesul f onyl - benzoic acid (exanple BQ
and 1j (YTH f1 uoronet hyl - phenyl ) - pi perazi ne
(c Ci al).

(a) 2-(4-Benzyl-piperazin-1-y1)-5-trifluoromethyl-pyrimidine

To a solution of (3-Dimethylamino-2-trifluoromethyl-allylidene)-dimethyl-ammonium
chloride ({176214-18-9], 0.60 g) in acetonitrile (10 mlL) 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™).

imidine

b) 2-Pi erazin—lj 1-5-triflnoromethyi-

To a solution of 2-(4-Benzyl-piperazin-1-y1)-5-trifluoromethyl-pyrimidine (0.63 g) in
methanol was added Palladium-C (Degussa E10IN; 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.



M5 (me):

PCT/ EP2004/ 009665
3- Fl uoro-4-[4-(2-iodo-5-net hanesulfony!

w@2zhi3ndsnd ] - benzonitrile

o1

\' NJ i

539.1 (M+H+, 100% . WD 2005/023260
-151 Exanple CL

- benzoyl) - pi per
=0 N HXERmhe /009665

CL was prepared in analogy to Exanpl e 123 from

2-1o0do- 5- met hanesul f onyl -
and 3-Fl uor o- 4- pi perazi n-1-yl ;

(W9625414) .

4- (2- Fl uor o- 4- met hanesul f onyl -

MS (me): 514.0%¢

5 benZéfc acid (exanpl e BQ
nzonitrile

R, 100% . Exanple CM
phenyl) - pi perazin-1-yl]

piperazin-1-yl]-benzoniirile

(example AG)

- (2-1 odo- 5- netfhanesul fonyl - phenyT)-nefhanone 0 I O YA
0=0 50 10 pl e ared in
No. %ul'& %53 flom g sg}’é % Ealﬁérgul fonyl - %erﬁ?s?%atemls (f&ug%
aC| d (exanpl e |BQ 'awd

I-(Z-Fluor o- Zmet hapesul f onyi = phenyt =prperazine

(connercial) MS (nfe): 567.0 (MrH+, 1§G§ iflgoegrypiperrin-1-

[4 (2 o Erg birit 2,3- Dlﬂuotro -4-[4- (I%S— . yl-benzomtnle— tnﬂuoro-

OwO- ri uoy onme eny era
283 ﬁf@re hangs T ?% dp%ﬁ]égyl ) - met¥ tﬁ‘o%éf CGIQPO“Fd CE) 4911 |
f | A,S5¥0 F ﬁlﬁphdm-é-y@heml)pr apdrieMetianesulfonyl-2-
Iogyto'Exaane 23 from 2 -5k fanyl - . .

benZOI & acid exan‘plpg% ng]r}%] 1581‘%8111%11@&91%%8%9 4 yqlp/enzmc acid

1- (2-Fluoro-4{trifluoroneth7l - phenyl) - feperEde Afe 20

(exanple H). M5 (nmfe): 574 2 (M:NHA+, 100% . WO

2005/ 023260 PCT/ EP20004/ 009665 2,5-Diflucro-4-piperazin-1-

o [N] 2,5-Difluoro-4-(4-(5- yl-benzonitrile-trifluoro-
thanesulfonyl-2- ic aci
284 F @‘ﬁ 490,528 me ane? ony acetic acid (compound CF) 1911
/@’ oo morpholin-4-yl-benzoyl)- |and 5-Methanesulfonyl-2-

NT e ' piperazin-1-yl}-benzonitrile imorpholin-4-yl-benzoic acid
(example AG)
3,5-Difluoro-4-piperazin-1-

[Oj 3,5-Difluoro-4-[4-(5- yl-benzonitrile trifluoro-
585 - (jf | 490;528 methane?ulfony'l-Z— acetic acid (compound CG) 511
. /@:’“ morpholin-4-yl-benzoyl)- [and 5-Methanesulfonyi-2-
o=5=0

Nid F | piperazin-1-yl}-benzonitrile jmorpholin-4-yl-benzoic acid
(example AG)
2,6-Difluoro-4-piperazin-1-
yl-benzonitrile trifluoro-

o _ acetic acid (compound CH)
[nj 2,6-Difluoro-4-[4-(5- and 5-Methanesulfonyl-2- | 2084
286 Yy 490.528 methanesulfonyl-2- mozpholin-4-yl-benzoic acid
morpholin-4-yl-benzoyl)- - (M+NH,

")




-152 Exanple CR

(5- Brono- 2- nor phol i n-4-yl -phenyl )-[4-(4-trifluoronethy

| - phenyl) - pi perazin-1-yl]- nmethanone N F/ Br F 5
WEXHPIB2CR was prepared in anal ogy t o Exanpl eP@BEPZOGHPO9665
5- Br ono- 2- nor phol i n- 4-yl - benzlh chloride (exanple

BI) and 1- (4 Tri fI uor omet hyI enyl ) - p| per a2| ne

/I\IIJI 1000 PECEN o

\LU””EI (,I d.l ) —S \ Ill U) 560t L IVIETTT Troo79~ Exatpte l\"_{w

N 8 éz I m ga 1-yl - 5 met hanesulfonyl phenyl) [4 p d]
o | (4°FFF P Uor cné{‘ﬁ - phSHSERas Namszi n- Starting material; ounc

1-yl] - et harjone The title conpound was pr epar ed (MH")

o RPN HE P § + o A A - <F e
accorti gt the—procedure—deserbed—For—exanple—199

from 4-Piperazin-1-yl-2-

| phonyl ) pilper as (- TPt RIEN e |CEbbirR e L e
i m dazo eNgg 0% |i® h@¥@y4 -gathesy)Ns- ’(ﬂfﬂ@)’o -aqetig agid

287 |- FM*H(\ 169 EX anlrﬁug%neth 1- FWOO30249) and 5~ 500.4
y l|f onyl 2- -rrethl-lmdazc 1pen%/] [

NNt 91?19( r onet [BFF ﬁ—plperazm— Methanesul onyl

pi per azi n- 11yl ]- mit-ﬁMmﬁanme title qeivpshulE-M@Sbenzoic acid|

prepared acc¢ording to the procedure GFSCI‘IP dG or

exanpl e 199 fron example AG)

»
-I

(D 1 Aadae o ot o ~aal £
=T o661t rahe Un Hefy+—pHt Sny! )_ IA 4 f+UCf0n°3Lh"

| - phenyl) - pii per az 20 yl]- et hancm@q(armrpcqu CK)

and 2-nethyl-imd _ l,d, Yye .

(me): 4931 (MFH%% W%ﬁz 292 Hﬁ%&%}fﬁ P?A@“dme

[ 5- Met hanesyl f ony [merpha t)ﬁ‘;ﬂhﬁil bzeifluorgryetigheldy| | -

288 |- [F4- (?\ai qug)gﬁt(MIﬂQ (Zcompound CI} and 5- 500.3
1yl ] - et han }/%) 2005/ 02326

" PEF! EP20847°009665 pynigsdnTy HPIraziRonsthraeswiienyl-2-

prepared accor di ng-flpridieanphecedur e desepHdliadt-floenzoic acid

exanple 199| from (2-1odo-

5- met hanesul f ony!  phenyl ) - [4- (4-tr fI%?‘BR]&‘ATﬁ)I _phenyl

ninor-a.z2-n I AW} hanone oV als=aValllls
T

I Ancl
_Met hyl - | Him‘éa role (32% e Whi[2-®iodzind | -y1-56
g%an b o 293 thyl-pyrimidin
pr opy! mdﬂpﬂamm-ylphkﬁym{m)(r lpfhmfomz g)ﬁyj‘;# €
- -~ 0 a -
| ;\]; N(D 1«19'9@1%[‘% %ﬁuo%m&thyl— compoun n

e o Methanesulfonyl-2-
Fu~eN 0:5:0 pyrimidin-2-yl)-piperazin- . L
morpholin-4-yl-benzoic acid
1-yl}-methanone

(example AG)

289 500.3

Example CK

(2-Iodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-y1]-

methanone
o] 1
Sae
F)ﬂ 0=5=0
5 T F |

Example CK was prepared in analogy to Example 123 from 2-lodo-5-methanesulfonyl-
benzoic acid (example BQ) and 1-(4-Triflucromethyl-phenyl)-piperazine (commerciai).
. MS (m/e): 539.1 (M+H", 100%).



phenyl) - pi perazi n-1-y1] - met hanone The title conpound
was prepared according to the procedure described for
exanple 199 from

w 200808780 2- nor phol i n-4-yl -phenyl ) -[ 4- (4-trif lpaoepo®ihbyocss

10

| - phenyl ) - pi perazin-1- io yl]-pethanone (conpound CR)
and 2-Cycl opropyl -1 H i m dazol e*("CAS. 89532-38-7) (16%
yield, white solid, M5 (nmg): 3(M+H, 100% Exanple
294 (5-I\/|5=thanesu|fony|-2-p§%%f?§)‘1%-%‘rL
| -yl -phenyl)-[4-(4-trifluoronethyl-phenyl)-pi perazin-|
-3 Wiubr i hanesk-L et stlfde]-beim yhdipdazindeg bbevminitrile
(2-1 odo- 5- et hanesul f onyl - phenyl ) - [ 4- (4-
trifluoronethyl -phenyl)-piperazin-1-yl]-methanone

0.

(compound CK, g, 0.19 mol), pyrazole (15 ny,
0. 223 Frmqlf)\,N p sium carbonate (51 ng, 0.37 mol),
Cul ) 0. nmol ), Trans- 1, 2-di am nocycl ohexane

(9 u.07 L)_and dioxane (0.4 m). The nmixture
gz hedt ed under|argon at 120C for 24 hours. The
reaction mixture was 20 cool ed to roomtenperature and
guenched with wat er/di chl oromet hane. The aqueous

| Bxpeplandh wexprepared th anvelegy teibramitic dRF Speatgfine methpnesulfonyl-
rganic .layer £OIRLNST 4 ShL 88, 10N en DRSSP (WO9625414).
Arrar e S e R 4 AL Sy PR e

dviadey/ ot 51am@V+dhri®fUogr aphed over silicagel : el uent:

hept ane/ et hyl acetate: 0-5%to provide the title

conpound as a light grey pg leClP Ny, 219, M5

(me): 479.1 (M+H, 100% 25 l'e 295

5- Met hanesul f onyl - 2- (5-net hyl - pyrazol -1-yl)-phenyl ] -
%[44(2(Elubm#4~hwdm@gsﬂfwyl(-ph@ﬁ)kgiPerggin-1'Yﬂ-(2-igdo)-5-%16tﬁgne]'SU1fOHY1'
pi.perazin; 1-yl ]-met hanone The title conpound was
p?lg’ﬁ‘gﬁ'é'ﬂggﬂ%jlﬁdi ng to the procedure described for

exanple 294 30 from

(2-1 odo- 5- rfet hanesul f onyl - phenyl )-[4-(4-trifl uoronethy

| - pheny ) =pi azin-1 WO 2005/ 023260 PCT/ EP2004/ 009665
-15 f]'vrlret one (conpound CK) and
34 | - 1Hopyeerazol e (15%ield, white solid, M

\&) :

( 493.5 (M+H, 100% Exanpl e 296
[ 5- Met hanesul f onyl - 2- (4- et hyl - pyrazol -i -yl ) -phenyl ]-|

Aty : | -Iodo-5-methanesulfonyl-
SRS YO AEBL Y | BREI Bxitngle 123 from 2 lodor S methancoulfony
Pbenaicedidecon Q) tod L {a-Broeckmedraestpiyahengh-piperazine

exanpl e 2 f * 100%
-(ép}q:g'ﬁegf:‘%gﬁ%[tsI%%lggl's%?foogﬁl\ﬁr%{phleor?y/l)5 -[4-(4-trifluoromethy

| - phenyl) - pi perazin-1- yl] -methanone (conmpound CK) .
and 4- Met hyl - | H pyrazol e (43am@iediNi, white solid, M
10 (me): 493.1 (M+H, 100%

15 [4—(2-Fluoro—4-triﬂuoromeﬂwl-phenyl)—piperazin—1-}r1]-(Z-iodo—S-methanesulfonyl-

phenyl)-methanone.

Example CN was prepared in analogy to Example 123 from 2-Todo-5-methanesulfony!-
benzoic acid (example BQ} and 1-(2-Pluoro-4-uiﬂuoromethy1-phenyl)-piperazine

20 (example H). MS (m/e): 574.2 (M+NH,, 100%).



Exanpl e 297

3- Fl uor o- 4-{4-[ 5- net hanesul f onyl - 2- (4- net hyl - pyrazol -1

-yl )-benzoyl ] - pi perazin-1-yl}- benzonitrile The title
wapnpoantiowas prepared according to the procedBCEEP2004/009665
described for exanple 294. 15 fr.
3-FIuoro-4-[4-(2-iodo-5-nethané Tonyl -benzoyl ) - pi per
azin-1l-yl]-benzonitrile gqgw&n CL) and
4|\/|ethy|-||—|—pyrazo|e(20%y% te foam, M

(me): 468.3 (M+H, 100% Exanple 298 [4-(2a
{:Kwr&nlf}%zﬂﬁbwl ﬁylifyizlghén@ﬁﬁnw&tfm' operm ethiyhpHenyl)pib &rarie-1-yl]-

anesul f ony

neB¢Panosgr azol - 1-yl ) - phenyl | - met hanone The title

conmpound was prepared according to the procedure

descri bed for exanple 294 from

[ 4- (2- Fl uor o- 41 et hanesul f onyl - phenyl ) - pi perazi n-1-yl]

-(2-io0do-5- retWanesul fonyl - phenyl) - net hanone
(compoung )y ~ard, 4- Met hyl - 1H pyrazole (29% vyield,
yel | ow f @ E e): 521.3(M+H, 100% 25 Exanple 299
[ 4+

ro- 4- trlf[uoronethyl phenyl)-piperazin-1-yl]-[5
-nethanesulfonyl 2-(4-
nmet hyl - pyrazol - 1-yl ) - phenyl ] - met hanone WD 2005/ 023260

5 P@Qaé%@wﬁgﬁgéreduﬂ 5ﬁalag1etotﬂxaﬂn@1ecxafpmn 5eBrwaso-2-morpholin-4-yl-
p:éggygg}ggégf ée?c%r%gle BQI) 1 Q4 O Sime 9151'16?1% plptgrazme
[A(c&am@aﬂy Q19 ¢:hre)f S000r @ueEhyloemheny| ) - pi per azi n-1-yl ]
-(2-10do-5- nethanesul fonyl - phenyl ) - net hanone
(conpound CN) and 4- Met hyl e (30% vyield,
| i ght brown solid, M (me)h’“’éﬁleg?@m 1009 5
Exanple 300 (5- thhanesulfonyI-Z-[

(% Iﬂllaarzbﬁzsfh SLmb!ihﬂaﬁ&QMh‘)l—IE}fbn(rH— [t fttiflosromethylipheh@hpiperazin-
perazi'n-1-yl]-nmethanone In a tube were added

msub tkmoyle(z | odo- 5- et hanesul f onyl'- phenyl ) - [ 4- (4-
trifluoronethyl-phenyl)-piperazin-1-yl]-nmethanone

( O%{Epcﬂh!:r& unf whs Grefrdi%charalng to tHdprbedtuge Hedcalbal fer example 199
n-nﬁ)cbr)m 2@?42%%%2%@5% mﬁ;ﬂﬂf f 3 l?grgmg‘ztl}fl ngény?)—ppgrazm 1- |
( %g‘] é%@aﬁ%ﬁ%&%dﬁw S Cl-ahexaRele((20%, kight gheyQbBd niiS| (n/e): 479.2

The m xture was heated under argon at
120€C+Hor0024 hours. The reaction mixture was cooled to
room tenperature and quenched with
wat er / di chl or omet hane. The Eggﬁg@@g1layer was
extracted twice with dichloronethane. The organic

| ayers were 15 conbined, drie ere )
Moot ot Svagm GbTEd A 1 BBET i BTGy v phenyD)
nategLanhsshover S|I|cagel el uent
bFQ%g¥e?ﬁg$acetate 0- 100% t o provi de
The title compound was prepared according to the procedure described for example 199
from {2-lodo-5-methanesulfonyl-phenyl)- [4-(4-trifiuoromethyl-phenyl)-piperazin-1-
20  ylj-methanone (compound CK) and 2-methyl-imidazole (10% vield, yellow solid , M3

(m/e): 493.1 (M+H, 100%)

Example 292

[S-Meﬂlanesulfonyl-z- (4-methyl-imidazol-1-yl)-phenyl]-[4- (4-trifluoromethyl-phenyl)-

piperazin-1-yl]-methanone



the title conmpound as a light grey solid (5 ng, 6%,
MS (me): 480.4 (M+H, 100% Exanple 301

- (2- Cycl obut yl am no- 5- net hanesul f onyl - phenyl ) -
w 4006423260 f | uor onet hyl - phenyl ) - 20 PCT/EP2004/009663

pi perazin-1-yl]-nmet hanone A sol ution of
(2 | odo- 5- nethanesulfonyl phen ﬁ?'[4 (4-trifluoronethy

he@‘fy S %iﬁrg?%e%#JC% Lo %%Fﬁ%g 3%@%%1(% efgfople 199

dfrm;ht(fh;{ba@fstlo @mhdgemff&lﬁq%kﬁﬁp @-(@—tﬂﬂ@dr@mgﬁd-@ﬂém)( (BBCrazin-1-

or ef ore 'bej n r in vacuo

e ingna (b e benat- St lhcur pidREle (329 Ea e solid

Zﬁigvygg - 40 b exh+0y,Q00%edi unsul fate, filtered and

concentrated The residue was purified by colum

chromat ography (Si 02, 5 g, pt ne/EtOAc 0-50% to

give the title conpound a@xﬁmﬂﬁ é foam (24 nmy, 549%.

M5 (me): 482.5 (M+H+, 100% . Exanple 302 [ 2-

E q%gﬁzlt& %‘+ﬁﬂ%ﬁﬂdzoﬁﬂyﬂ@)m@rlﬂmﬂﬁa@?ﬁpﬂlér@ﬂyﬂ4 hemyblomethyl-
rifluoro

phiesay ) RipsrgEPaly Fi-aethnonget hanone WO 2005/ 023260

PCTI EP2004/ 009665 -156 The title conmpound was

prm@&ngg&ﬁﬁetm@réﬁrémc&rdm Whepdesditrt Bedrib&d for example 199
exanple 3

(Bondadiremee? ng‘i’,h”? -6 PhemBhiA-f 4 fiflyoromethyl-phsrgharipgrazin-1-
C&%MA&OH@ '(&ﬁﬂ%&ilﬂa dR) éﬂd]z-ll/‘?élbl?ﬂéﬁﬁel}@ﬁﬁmw@QC@B@S%B@-:—&S—? )

opr.opanenet am ne_ (409 white foam M
&) yieldgwhiy E{OMdH 5 Goby: 5@ =l %3

(2 | sobut yl am no- 5- nethanesulfonyl phenyl) [4-(4-trifl

uor onet hyl - phenyl ) - pi per azipampteydol- met hanone The

~title conpound was prepared according to the procedure
. described for exanple 301

15

25

30

(&-Vithsmserszperiwebi T “plansyi 4 ifloararps by elapbigeracia- -

@Qﬁﬁ%&) pi perazin-1- io yl] -methanone (conpound CK)
and | sobutyl am ne (49%yi el d, off white foam M5

( me): 484.5 (M+H, 100% Exanple
rIgpca. @e pistaasided gtpcfcgqul_yj}lodo ~5- methanesulfonyl phenyl)-[4-(4-

L Eeehtahugie Iﬁﬁﬁ‘ﬁ'i’g ;beﬁeﬂilﬂﬁtﬁ}’#ﬁet@dﬂoﬁ@kc&'ﬂﬁde}cK [04r & 4715 mmol),

uor o -plpera2|n 1-yl nethanon? ?
Thgatdle (18 m@rﬁw@rmm sPYPEIER EUD AR —'ﬂlf‘ﬁ@ 03y mpel), Cul (7 mg,

e e e
yTh@MyIE)quhp@ﬁeé zinden argg 4t-1g8 e 8’& boyss o%@ﬁ@lmnmne was

%’,&ﬁ&ﬁqﬁ%% E.Exlﬂl@ Hﬁ&ﬁ&é@@lﬂlx\}a@rmx}ﬁ@o e. The aqueous

layer was extracted twice with dlchloromethane The organic layers were combined, dried
over Na,SO,, fittered and the solvent was removed in vacuo. The crude cil 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-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-

piperazin-1-ylj-methanone

The title compound was prepared according to the procedure described for example 294

from (2-Todo-5-methanesulfonyl-phenyl)- [4-(4-trifluoromethyl-phenyl)-piperazin-1-



20 1-(6-Trifluoromethyl-pyridin-3-yl)-piperazine NCNH
F N F F The conpound was prepared in analogy to
exanple H from 5-Bronp-2-trifluoronethyl- pyridine

“kﬁgﬁgagyﬁz-s]. ME (me): 232.1 (MrH+, 100% Excavpbmo0R9665

10

15

20

25

1 (3 Fl uor o- 5- trlfluoromsthyl W‘jfdln 2-yl) - pi perazi ne

03/ 0232 PCT/ 04/ 6 157
N TH- BB GFESRES B eBar TR éﬁama@%?let%i*%mﬁpw’@%@hd MS
f ri@ineR 483 D(X40Qnoe%) trifluoronethyl - pyridine
(EP0104715) M5 (me): 250.2 (M+, 100% Exanple CQ 5

1- (6-Met hyl - pyridi n-3-yl)-pjperazi NH N N The
compound was prepared in aﬁggﬁﬂaegggexanple H from
5- Brono- 2-net hyl | - pyridi ne (connercial) M (nle):

17[8-MetﬁlMl’édlhlf&@ﬂ-%}(45ﬁ 1-By1@20ld0y1) ~pheny1] [4- 4—tnﬂuoromethy1—phenyl)-

5P|pera2|r1 I-2tr | uoronet hyl-pyrimdine rH NI
pqu:aﬂnal «me}éh

5-Chl oro-2-trifluoromethyl-pyrimdine To a sol ution of

38 mmol trifluoroacetamdine in 70 mM acetonitrile was

added 37.92

The title compound was prepared according to the procedure described for example 294
from (2-lodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
yl]-methanone (compound CK) and 4-Methyl-1H-pyrazole (43 %yield, white solid , MS
(m/e): 493.1 (M+H, 100%) |

Example 297

3-Fluoro-4-{4-]5-methanesulfonyl-2-(4-methyl-pyrazol-1 -ﬂ)«benzoyl]-plperazm— -y1}-

benzonitrile

The title compound was prepared according to the procédu.re described for example 294 .
from 3—F1uor0—4-[4-(2-iodo-S-méthanesulfonyl-benzoyl)-piperazin-l-yl] -benzonitrile
(compound CL) and 4-Methyl-1H-pyrazole (20% yield, white foam , MS (m/e): 468.3
(M+H, 100%})

Example 298

[4-(2-Fluoro-4-methanesulfonyl-phenyl) -pipefazin—l-yl]-[5-methanesu1fonyl—2—(4-
methyl-pyrazol-1-yl)-phenyl]-methanone

* ‘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-
methanesulfonyl-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-trifluoromethyl-phenyl)-piperazin-1-yi]-[5-methanesulfonyl-2-(4-
- methyl-pyrazol-1-yl)-phenyl]-methanone



nmol
((Z)-2-Chl oro-3-di net hyl am no-al |l yl i dene) - di net hyl -
oni um hexafl uoro 15 phosphate (CAS. 291756- 76- 8)

wd ood/oeem by 45.5 mmol triethyl amine. The yel POWEP2004/009663
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solution was stirred at roomt erature for 5 hours,
t hen poured onto water and ex cted 3 tines with
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baxy] gt Beiveh dodidt MSUky/k): 051.20M-+H, Ryl

5-Chl oro-2-trifl uor onet hyl - pyri m di ne was added to

0. 26 mmol piperazine- 1l-ca %ﬁfa 6§ acid tert-butyl
ester in 1.5 m dinethyl ac 8"8nd the reaction

m xture WO 2005/ 023260 PCT/ EP2004/ 009665 -158 was

(st MethdnaulfdhAQ-{ D2, 4 kiapolit-ylipheylH £ (Hivdileoropethyl-phe )
such t.i l%ﬁéeacu on mxture was concentrated and
tIHBerF@grﬁgﬁl 9N purified by colum chronat ography
(Si 2, Heptane/EtQAc) to yield the title conpound. NS
(Iﬁﬂa&)lbe wé2 addédMiddtessidel (@ I&db)—S methanesulfonyl—phenyl) 4—(4-

e S T PR s P 020 0 TN 19 muma)

pyr| m_di n- 5- razi ne aci
1880 W o s lemarégme -3 ri QL5 Exmnpiad DMF
. Rl"lﬁ%ﬁ:&ir@ wak hidted uﬁ&érfalrgdﬁira@ MHOCYJ)I' PYkdidazineeeactibh mixture

Nl J F 10 F The title co red i
ateiiceelyd tRTIom FFRREIEBI HIdg ugﬁﬁﬁveﬁ%t‘ﬁt /dploromethane. The
t @Eé&é@%&?ﬁ&?&u&%&l t%gﬂ%:)‘fﬁﬁl g@ﬂ&on?e@%(@ 6rBorginic Mpers were
hmdhypeq gveg |%$(a [ﬁ#ﬁ/l()fd?g}d ?helsolgrelgi]was removed in vacuo. The crude
té]ﬂ[ ! dﬂrc?mé‘dogtaﬁﬂ'é&‘ 8ver MHci¥zl: ¥ hi tmﬁe%tﬁ#laéetz(t@f) 0 404% to provide

oro [13 51triazin-2 -yc) Pi perazine-1-carb )(Nf o
abe atl@mmb@n asecligbi £7Ry SOLTIEIDE 690> b (o), 4804 (M+H, 100%)
2,4-dichlorotriazine (WD 02/083654) in 20m of
acetonitrile was chilled and treated with 11 mmol of
triethylamne and 11 mmol of N-BOC- pi perazi ne. The
reaction mxture was sti rrgﬁarﬁﬂesm hours at 0 C then
for 2 hours at room

-fI DMtdadole tin ]%;'301'59 mrbbly) potassmm hospllla‘ce (71 mg, 0.326 mmol), Cul (7
%ox& i

(2-Cyclobutylamino-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-

piperazin-1-ylj-methanone

A solution of {2-Iodo-5-methanesulfonyl-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 2 microwave oven (180 deg) for 10 min
before being concentrated i vacuo. The residue was disolve in ethyl acetate, washed with.
water dried over sodiumsulfate, filtered and concentrated. The residue was purified by
column chromatography (SiOs, 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-yl]-methanone



20 tenperature. Addition of 100m brine and extraction
wWth ethyl acetate yielded the crude product which
was purified through trituration in ethyl acetate. M

wWob@}n23300. 3 (MH+, 1009 (b) 4 (4 Dinet hyl amipeo#p2003/009665

51tri azin-2: &) - pi perazi ne-|-car Q%TI ic acidtert-butyl
ester WD 2005/ 023260 PCT/ EP2004/'009665 -159 A
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A solution of 1 mmol of

4 (24Is@bu‘@iahﬁha-rﬁ-mcﬂl[ltlgsalfﬁjlﬂfpl‘amflﬂ2—-(9'}@'1’51}301;931@127?11?@611?1)‘PiPeraziD-
E ﬁx% L C add tert-butyl ester in 10 m
T Hane was.chilled and treated with 14 ol

of trifluoroacetic acid. The reaction m xture was

he@hetitl¢ o> @ dives paganiduccading to thopuoedirndescBbed fopkxample 301
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10t hel}{ohdthsrone (mmh;mhndﬁlé) arel drdvilscﬂ:imtﬁaﬂmnel\f@%(ymdlé)df white foarn, MS

nge') (Mq?ﬁg?&%%ﬁo% Exan'pl6et g:/r ahydr o- 2H [

1 2' ] bi pyrazi nyl JNH N N FJIJN FJ 15 F (a)
2-Brono-5-trifl uoronethyl -p;Exanp}eé%OlEo a suspensi on of
0.423 mol copper (II) bromde in THE (1 m) was added

O SRy SN B S Bt

Dy&ﬁ!ﬁdﬁo&eﬂ&b@ﬁh l)élﬁﬁ&azﬁgf}iﬁ -@&hZnonM9518097) in
solutlon in THE (0.5 m) was 20 added dropwi se within
nytes at 0O The m
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Wi EBLd/@EI-_IﬁGo 5Tﬂn1§thaﬂda$ﬁﬁblﬁylﬁﬂﬁﬁﬁ Ml&—tﬂﬂﬁdﬁr@ﬂi&d@d-\phtﬂiyl) piperazin-1-
e conbi ne rac ove
SUPE B R PRETEE Cal L ERE ey 0 SR AR HLP 1S (e

pressapa+HIheo%esi due was then purified by col um
chromat ography (Si 02, ether) to yield the title
conmpound. 25 (b) 5'-Trifl uororret 34
5,6-tetrahydro-2H{ 1,2'1 bi (J%)
1-(6-Trifluoromethyl-pyridin-3-yl)-piperazine

The compound was prepared in analogy to example H from 5-Bromo-2-trifluoromethyl-
pyridine [436799-32-5]. MS.(m/e): 232.1 (M+H", 100%)

Example CP
1-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazine



The title conpound was prepared in anal ogy to Exanpl e
CS (b-c) from 2-Bronp-5- trifluoronethyl-pyrazine M5
(me): 233.0 (M-H+, 10099 WO 2005/ 023260

‘Vagaggaggg4/009665 -160 According to the proQeehiar®004/009665
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descri bed for the synthesis of Exanple 123 farther
derivatives have been synthe5|§éa fromacid
derivatives and pi perazine derivatives and conprise
Exanple§/\ 5-318 in Table 4. Table 4 MW No. Structure
MW . ematic Name Starting materials found ()

6F azin-1-yl 0 6 [4-(5-Methanesul fonyl -

ni eotinonitrile (comercial) norpholin-4- yI benzoyl) -
305 r" 455.536 and 5- thhanesulfonyl 2 456.5 N NJ
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mor phol i n-4-yl - phenyl ) -[4- pyrcomercial) and 306J |
498.523 (5-trifluoronethyl mysl bﬁWﬁQZ pi perazine (
499.3 $ 5-thhanesu|foi¥l-2 F ITOyl)-piperazin-1-yl]
F nor phol i n- 4- y| - bérn#d¥lethzpyridipet aZigscanpl e AG)
[4-(3-Chloro-5- 1-(3-Chloro-5- "
trifluoronethyl-pyridin-2- trifluoronethyl-pyridin-2 0
532. 968 yﬂﬁﬂﬁﬁpera2|n 1-yl]-(5- yl)- plpera2|ne

N 533.4 307 net hanesul fonyl -2- and
ﬁé?E:Egﬁesulfonyl-z F nDrphoIin-4-yI-phenyI)-
i n-4-yl -benzoic acid nethanone (exanple AQG

The compound was prepared in analogy to example H from 5-Bromo-2-methyll-
pyridine (commercial). MS (m/e): 178.1 (M+H", 100%)

Example CS A
5-Piperazin-1-yl-2-triflucromethyl-pyrimidine

(a) 5-Chloro-2-triffucromethyl-pyrimidine

To a solution of 38 mmol trifluoroacetamidine 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,
1009%)

2-Trifluoromethyl-pyrimidin-5-vl)-piperazine-1-carboxylic acid tert-butyl ester

0.26 mmol 5-Chloro-2-trifluoromethyl-pyrimidine was added to 0.26 mmol piperazine-
1-carboxylic acid tert-butyl ester in 1.5 ml dimethylacetamide and the reaction mixture
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pi perazi ne (conpound CQ  ritxapipdd CE- 4-yl - phenyl )- [4
311 444.553 and 5- Met hanes I -2- 4

(6- met hyl - pyri di?%-”@?W’)n %71;&'%”@ %lpﬁr"ﬂaiﬁe benzoi ¢
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OH

 The title compound was prepared in analogy to Example CS (b-c) from 3-Chloro-6-
trifluoromethyl-pyridazine (CAS: 258506-68-2). MS (m/e): 235.0 (M+H", 100%)

Example CU

Dimethyl-(4-piperazin-1-yl-[1,3,5] triazin-2-yl)-amine

\f

(a) 4-( 4—Chlor0-[1,3,5]Uiazin—z-vl)-DiDerazine-l;carboxvlic acid tert-butyl ester

A solution of 11 mmol of 2,4-dichlorotriazine (WO 02/083654) in 20ml of acetonitrile

was chilled and treated with 11 mmol of triethylamine and 11 mmol of N-BOC-

piperazine. The reaction mixture was stirred for 2 hours at 0° C then for 2 hours at room
temperature. Addition of 100ml brine and extraction with ethyl acetate yvielded the crude
product which was purified through trituration in ethyl acetate. M3 (m/e): 300.3 (MH",

100%)

| (b) 4-(4-Dimethvlamino-[1,3,5]triazin-2-yl}-piperazine-1-carboxylic acid tert-butvl ester




Col 1-(5-Methyl-pyridin-2-yl)- (5-Methanesul fonyl-2- o

J " norpholin-4-yl-phenyl)-[4- piperazine (W03032996)

312 " 444.553 and 5- Met hanesul fonyl -2- 445.1 N Nr
wOeematbegb - pyri di n-2-yl) 0=5-0 norpholin-4-yl-Hearmerade/009663

acid piperazin-l-yl]-methanone_ (exanple AG 0 C'~

(5- Met hanesul fonyl -2- 1-(4-Tr i"PRior onet hyl - r"

ypiiaa ! el Plshaonseeh aeer 410 -bRepipssl-sahoric acid

(fbrtt bl dster DNES Y SF-IM i ethyRmiAOBh thethindF was stirred at room

Met hanesul fonyl -2 _F yl)-pi perazinzl -yl o
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[ me Starting materials foun

3 %g{%ﬂoﬁ)%oromt hyl o (5-fc\]/l (M
nor phoet hl i n- 4- anesuyl | f- phenyl )-[4-yl)-[ 4-
1Ry DiflethyR{4/bibenipel 82{ N8 5(tERin46463&inaand 5 314 F~F
~" 498.523 (6-trifluoronmethyl-p7ridin-2- 499.1 F

s BRaRE LS 1o b B R LES gt
- Birpetyde hdid ferybutdtester (19 10/bll Bavhes ulnb Gyt was chilled and treated with 14

5triflyoronet hyl - pyyim din ) )
mmol o trE 10TOac éc aFc)}lc_{. lTrfl]e reac%on mixture was heated to 40° C for 30 min. After

10 cooling, 50ml of 2M aqueous sodium hydroxide is added. The organic layer was
separated, dried and concentrated to yield the title compound as a yellowish oil. MS
(m/e): 267.0 (M+CH;COO", 100%)

Example CV
5'-Trifluoromethyl-3,4,5,6-tetrahydro-2H-{1,2'[bipyrazinyl

a) 2-Bromo-5-trifluoromethvl-pyrazine

15

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 THF (0.5 ml) was
20  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 (SiO;, ether) to yield the title compound.

25  (b) 5'-Trifluoromethyl-3.4,5.6-tetrahydro-2H-[1,2"Tbipyrazinyt

The title compound was prepared in analogy to Example CS (b-c) from 2-Bromo-5-
trifluoromethyl-pyrazine MS (m/e): 233.0 (M+H", 100%)
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ItemlIngredients ng/tablet 5 ng 25 ng 100 ng 500 i n-
1. Compound of fornula I

5

5 25 100 500 2. Lactose

Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6 6 6 30
wd2oobseacrystalline Cellul ose 30 30 30 150 BCT/EP2004/009665

Magnesi um Stearate 1 1 1 1 10 Tot al

Manuf acturing Procedure 1. Mg dtens 1, 2, 3 and 4 and

granulate with purified water.

167 167 167 831

2. Dry the granul es at
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313 | Lo o-j |498.523 | (-trifluoromethyl-pyridin 2. |1 o 499.1
F——F

yl)-piperazin-1-yl]-
methanone

morpholin-4-yl-benzoic acid
(example AG)




Ar is unsubstituted or substituted aryl
Wi th the exception of
cont ai ni ng one,

wandosMisssei n the aryl

het er oar yl
phenyl ,

un
two or three

and the hetero

or 6-nenbered

substi t ut ed
nitrogen atomns,

aryl

substituted by one or nore substituents selected from

the group

consi sting of hydrléXy,
(G -6) -al kyl,

(G -C6)-al kyl substit

hal ogen,

NC2, CN,
ut ed by hal ogen,

gr OUPST/BPI04/009665

(O -C56)-al
(G - 08) - al

ot har
O TreT T

koxy,
NBZR8re C( Q) RBWor
kyl ;

h\l!‘ll’ fa¥YaVa¥al
LD A %L

(G -C6) - al koxy subst
SO2 B@smiRic Nsmhydr o
R2 and R2 are indepen

. CR2\

jtuted by hal ogen,
jen Gtarting materials
jently from each

hat hyscly an
et || Ty UI'U efi—of

found
(MH")

314

R%ﬁg%ﬁﬂr C
f t ach og=d

in addition to t
sel ected flromthe
whi ch rings are

Cr C8) - al Kyl ,

(O,

ogen; .

(G - CB) akw g[%’gﬁ’ﬁﬂ{% 5
(O2) - é%;6)%;

05

I

et er oqyldipirseraai-1rilRg,

LAY A Ilyul UI\

al kyl |
ﬁﬁ%logen

e

opt
om a further

group consi sting

unsubstituted or sub

|UI I\

Kﬂémﬁﬂuamhﬁﬂwm

46363
’Pﬁé&@néshfféfn’ﬂ-@e

églah@a | ﬁ{lco tbgelngélg acid
(ExdaplSA®) O,
stituted by (CH2),

h—%h@@-yl b)) dhetl rlg%'; Zi73ppgyezine (EP

4991
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Aydroxy, (CI-0Co)-al kyl,
C -C6)
mnbered het
cont a|°n|“nc i n adeictl
thr lf‘ UD)t ey, 5 i | {2- @ PRidréth

oar gr ouf
kyl ;
hydrogbmmﬂmmxmen,
koxy;
C(OR9, Si(G-Cq)-alkyl

(CHQ)n-
atmna

CB) Tal
each ot her|
(G -08)-al

(G -CB)-alko

roar

80

SRR s i e e

AVENDED SHEET - 165-
SOR2R100r s

(Gi - CB)

ﬁmmanegﬂfoggtm t og e%gilpe{/ﬁﬁtnﬁl? lﬁ%'

spflivoromedthy-pyrimidine

%/Pﬂéeﬂbd%;go m (e@:ﬁﬁo%ﬂ&\esp bnd 5-

l-and wher

sti¥iethepesulfpnyl-2-
fﬁ&%%ﬁﬁjélyylfﬁ'eﬁfﬁlc acid

Lo o

NR.R12:R7 and_R8

500.0

| 316

are independentléifron1each ot her hydTBgﬁﬂmniﬂbﬁﬁf

(C3- CB)eﬁycloalk

vvltht

NR7RS;

Jatmnﬁgw@mgu?

het oal k
M F&?m
omth =group ¢
= (C - C6) - ‘al kyl, g@(%

R10 is
(C3 Co) - cycloalkyl or

-Mgthanggliogpy2-al kyl

R,

brAginOf -] IFN.k S or
yl

cycl oal
aeﬂ@e?na kyl, (CH2),
NR7R8: R11 and

7g-t

/\/\

ﬁﬂen%%at |

tg@ﬁg%%ﬁe%}l %%?tdhﬁne
oftainpbugd CH) and 5- |
3\6%&8&'\1{&) lsect e

r oxy
gpo@phaﬂk ﬂynmlc acid

(example AG)
R12 ‘are

500.4
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. ‘fhﬁ Coyin

and to ¢

I IIUCPCIIUCI

X0 -(d -0¢6)-

lI y I TTOTIT Edbﬂ (0] ner
alk

e DR o

togeth Wi th tk
opt [ onj{ ij cont aflad, ﬁ]gnmnécbd%plp@mznb

kyl
1.or 2;

groug

jot ¥ (PP
|l i‘f’ge@ﬁ%ﬁﬁﬁ'ﬂ%&@? Moo desifomdizogen,

0 r m-

ﬁﬁﬂﬁﬁgg@tlcally accep

Cycl

addi ti on gqal ts tlhereof,

Ny dr o0y

[Pimeghyly(grmiperazin-1-yl
{1 /3¢5] e 3yl grninp
the [{glwgé gt g s-

D . .
r?l)%:?ﬁolm A e Doic acid
(example AG)

476.1

318

(5-Methanesulfonyl-2-
morpholin-4-yl-phenyl)-(5'-

499.511 |trifluoromethyl-2,3,5,6-

tetrahydro-{1,2 Ibipyrazinyl-

4-yl)-methanone

5'-Trifluoromethyl-3,4,5,6-
tetrahydro-2H-
(1,2"]bipyrazinyl (compound
CV) and 53-
Methanesulfonyl-2-
morpholin-4-yl-benzoic acid

(example AG)

500.4




with the proviso that
1- (4- met hoxyphenyl ) - 4-[ 2- (4- net hyl - 1- pi perazi nyl )-5-n
trobenzoyl] -pi perazine

wb20dasishoxyphenyl ) - 4-[ 2- (4- mor phol i nyl) - 5- ni ¢ewbeoEmP9css

|']-pi perazine, 1-
[ 2- (4- nor phol i nyl) - 5- nltrobenzo§§] 4-

“[2-nitro-4-(trifluoronethyl)phenyl ] -piperazine,

1- (4- met hoxyphenyl )-4-[5-nitto-2-(1- pyrrolldlnyl)benzo
yIJ-plperaZ|ne
1-[ 2- [ 4- (2- hydr oxy g&hiyt Jorimpater @¥ e Fahulation)
-5 nitrobenzoylj-4 (4- nmet hoxyphenyl ) - pi per azi ne,
quoro 4- (1- oxopr opyl ) phenyl
(1 pi peridinyl) - pi per azi ne,

-1 [ 2-fl uoro-4-(1- oxopropyl)phegﬁt]-4 [ﬁ&ﬂkthi@h&& PY 500 mg

10

15

rolidinyl)benzoyl] - pi perazi ne,

1 2-f 4- | Yph | ]
[ éoﬁ%éﬂﬁ]ﬁ(f]f r"ﬂﬁggg%l )nxel )egy ni t r obenzoyl 190 500

-m peﬂ.&iﬂo@@Anh g&m’n‘@oro 4- I(1)158XO|OIr Op%d)phewbtb 150
pi perazi ny ni t robenzoy
@%%ngg&yl [2-fl uoro-4- (16oxoprop§§)phenyI§ 30

%[ZMf&rdteysmMé@ﬂulosé ni trobenzoyl] -3 perazi e, 150

[ﬁéthﬁ?ﬁ%ﬁ@ﬁ?%%%?ﬂ?l)an1no]sul%onyl] 2-Y 4- nor phbl i nyl) !
benzoviga4- (4- ni trophenyl)- peperazi nggzand 167 831
1- (4-acetyl -2-fl uorophenyl)-4-[2-(4-norpholinyl)-5-nit

rQhenzoyl .- pi perazi ne, are excluded. AVENDED SHEET
_uh@ﬂﬂéﬁﬁwﬁﬁiiﬁﬁégﬁﬁound of fornula z 2 o RRANR N), \R3
saAi R RR RSI'" whherein Ar is unsubstituted or
supst iMibtﬁ@Ehsélf ¥) 3 9id Hartbrrheded Wit Riefddratwl th the
excep&) E@ subéﬁﬁtuted phenyl, containi ng one,

¥ ?%& -atons, and wherein the aryl and

t he h%@r@@gﬁahuﬂs QB Egtdualsl BgllinkWathmntone or mor e
substltuents select d fromthe group con3|s%

hyfdr o rnuN% Wuatép@, e@xp_pg:sp@p&smtal ress
(Ci -C6) aIkyI substltuted by hal ogen, (G -C6)-al koxy,
(Ci.-C6)-al koxy substituted by hal ogen, NR7RB, C(O) RO
or SO2Riq R is hydrogen or (Ci C6) al kyl; R2 and R2'
are i ndependently fron1e 1g%nrogen hydr oxy,
(G -06)-al kyl, (C3- CB) ®6) - al kyl

~ substituted by hal ogen, (C3 CB) cycl oal kyl ,

- 20

- 25

hated geyediealskyl , (G - C6) - al kﬂvﬂrh: eCG) cycl oal kyI
(G- -al kyl - het erocycl oal kyl alkyll&¥

(Gi - CB) - al kyl - CN, (cz-os)-a|kyim6>R13 500 mg
(C2-C6) -al kyl -NR7R8, aryl or 6-nenbered heteroaryl
1.  Compound of formulal 5 25 100 500
2.  Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5.  Magnesium Stearate 1 2 2 5
Total 200 200 300 600

. Manufacturing Procedure

1.  Mixitems 1, 2 and 3 in a sujtable mixer for 30 minutes,
2.  Additems 4 and 5 and mix for 3 minutes.
3.  Fillinto a suitable capsule. -



contai ning one, two or three nitrogen atons,

(G -C6)-al kyl-aryl or (G -C6)-al kyl-5 or-6-nenbered

het eroaryl containing one, two or three

het er oat oms, ael ected. front e group consisting of

oxygen,-sulphur or nitrogen, wherein aryl,

het erocycl oal kyl and heterdghyméare unsubstituted or

substituted by one or nore substituents selected from

the group consisting of hydroxy, hal ogen,

(.G c@spomidkgl foonulaCi - C6) - al koxy; or R2 and R2, form

together with the N atomto which they are attach a

het er ocycl oal kyl ring, optionally containing in

addition to the N atoma furt hgr hgteroatont sel ect ed

fromthe group consisting NN'S or 0, which rings

are unsubstituted or substi by fdydr oxy, (G -

C6) - al kyl, (GCi-0CB)-al kkoxy ( -al kyl -O- R13, or

fornttogether with theN mgnbered heteroaryl

group, optionnally dontai ﬁb if adfition to the N

atomone, two or three furtherRﬁltrogen atons and

wherein the heteroaryl group is optionally substituted

by hal ogen, (G -C6)-alkyl, (G -C6)-alkyl substituted

By hal ogen or (C3-06)-cycloalk yl: AVENDED SHEET - 167-

R3, R and R6 are independently fronteach ot her

: . hydrogen, 0 hal ogen, CN, (Cl-C6)-alkyl,

Ar is %‘é“[’t‘i%)“eémést U)Se{teasllﬂwﬂasr 6faember etemq?ryle(ldg tke exceptlon of
un&l{s@tut@ﬁrh@iyl&)ébntaﬁ%&b@ %o oF t}hlg? ﬁtl% elll btoRdafRBwAERin the aryl and

indep eni:lentl from each ot her hyd

the(legtere@)y FloupF areey (tg)xteé)]zmoggpk }z]ore @ sﬂtm}ssglekgetl frogn the group

;f:f) gd Eﬁ fxﬁgp akdglen, RO, hchgr@d hgri (] tcg) BE&} Mb@ﬁf&%d by halogen,

ﬁr AR quéaddmhadngeu AN (e RumrasozR“’
furt her het er oatom selected fromthe group
sisting of NN S or O0; RO is hydroxy, (Cl-GC6)-alkyl,
is E@Pr&ebp@ai’ i, (A-06)-aikoxy or NR R8; RIO is
(G -0C6)-al kyl, (C3 CG) cycl oal kyl ,
£1-C6) - al ky I- - cloal kyl or NR7TR8; R' and R 2
R and B grejip eﬂ@élﬁfrqueaéwéathmpm (GROs-byéroxy for R being hydrogen or
Cl‘q 1Cbr %XCPtﬁyhlkyl Cg)ggk%'l mg@}-l% -2 fstgﬁmlted by halogen,

er wth_t eteroaryl gro

gf@ﬁgbl -gyclaaliad, épﬁzhghtitﬁromiﬂk)dn to the N at om one,
(Cﬁwm(c,tgf)eﬁkﬁlotr(egg and wherein the

et er oar group '1s fonally substituted by hal.ogen,
%an 1% rgpgéthenywith thel N @B.ym £ whichsheysire eusadch Imtedoaydapdiayl aing,
optﬁ)ggﬂ}gﬁgn'tﬁiligi%QB lﬁéb ’tlon%:.ls ?14 Iﬁ A lf t)ggé 6%‘%%12(2 from the

wherei

arnaceu
grodp fensisting of BinS QaQ, svlmﬂmwfare umlﬂ)htxmml cﬂfsubstﬂﬁteﬂfb?t (CH;)-

hydgoﬂyﬁg(%;([:% iﬁ.@l&q] 5@&3 ?ﬂgﬁq% W(? {?f)p%Mz?’hfé’fm together with the
N atpoy asﬂmrhbwyé heteyddryldzr p@p, (ptivhdilyl contaihing iwaddiyib +5 ke N atom

one, %ZB? r11711t%éoxy p%eny ?en zﬂf’%‘s ("ﬂd WW@WtSTO%UWWBB%ﬂEB?“aHY
. subgtiputed pp(ez{:@balky}
1-[ 2- (4-mor phol i nyl)-5-nitrobenzoyl]-4-[2-nitro-4-(tri
3 o4 fl yor ormet hyl ) phenyl ] - pi per azi ne,
'R, R*and R® are independently from each other hydrogen; halogen,

(Cy-Cg)-alkyl or (C,-Cg)-alkoxy;

AMENDED SHEET




1- (4- met hoxyphenyl )-4-[5-nitro-2-(1-pyrrolidinyl)benzo
yl ] - pi per azi ne,
1-[ 2-[ 4- (2- hydroxyet hyl ) =1- pi per azi nyl ]
-5-nitrobenzoyl]-4-(4-nethbﬁ?ﬁhenyl)-piperazine,

R® isNol, 2 Iarone®, 4:(clzur amgRPYb Ry Nt 5- it o- 2- (1-pi
peri di nyl) benzoyl'] -pi pérazine,
1-[2-fl uoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-pyr

7 and Y 4,dj F Qi iB8roge =(Cs-Ce)-cyelo or

R R e s RS T

(Gei)calig or fermiogediseithythe N atopap ahichethey areattacheda
h&éJog}"c_fléagiﬁJ)i ggg,hffpglpgg-gﬁ éooy%{i’l?ng:’ﬁg 2?%‘??’?11 -é(? fhic 0 afTBA m{llrﬂ'ile'rmeteroatom,

erazin
segec[eéffqm&ragmur(mi@u’pgobw§ph@my| ] -4-[ 2- (4- nor phol i nyl
)-5-ni trobenzoyl ] - pi perazi ne, AMENDED SHEETm - 168-

1-[5-
R’ is Wgzmnyxl((?pﬁ‘ehyllkﬂef(hyﬂ:a)mﬂc}m]l@hI(Coﬂy]-élkdx)(at-m"lﬂghol i nyl)
‘ benzoyl ] - 4- (4-nitrophenyl)- piperazine and :
10 . 1-(4-acetyl -2-f| uorophenyl)-4-[ 2- (4-or phol i nyl)-5-nit

R™ is {Ghenzdpli (CHupE:aGs) reycloatyborNBIRided. 3. A conpound
of formula 1-1 according to claim1l OR-NRZ R3 N (R

1" \ P~ ~ Rl s R4 mRI-1 wherein R is hydroxy,
R"" andB egeindepsddentiNrorh@aclCathea hydrioger|, C{OBET: -8 kwikyl,

t ' - al
SO G Ul P KorlioRRRe with b Rt Bl ighered hetsregnad group
optipndlpaRheining irsdddddeBto tRie N stolhy due gemonthree nitrogen atoms and
ntly from each

-al kvl. R?2 and R2 ware j.ndepe
.Wh%%%%%%egérrgé'g}rﬁml(lwu;onﬁl%?ug)%f%/lp@%r Ygg%)egeﬁg hydr ogen
(CoCe)-aikylCs ) CH: Y Cs-Corcalaallyli - C6) - al kyl ,
(C2-C6) -al kenyl, (Ci -0C6)-al kyl substituted by hal ogen,
. (CH2), - (C3-C6)-cycl oal kyl, (CH2)n heterocycl oal kyl
n - isq@dRR2;-O (G -C6)-al kyl or (CH2),-aryl; R3, R4 and R6

i ndependent |y frqm eac f her dr ogen, hal ogen,
= (bR et TSR B SR o

with th€pvire,th& ((ti-C6)-al kyl, S2R10 or is NR'R12; R7 and

re | ent | rom each, qt her, hydrogen, .
1-G-me3Bofyheb U SRNE b iRt B b bR sgpeipe
i-(4-methgetphenylvit[2-(dhaofphaliap)tonitkubehzdyliepipeaginat t ached a

het er o al, ring, tionally contajnj i . .

AT AL NN T T T R —
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-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 and
1-(4-acetyl-2-fluorophenyl)-4-[2-(4-morpholinyl}-5-nitrobenzoyl]- piperazine,

are excluded.

AMENDED SHEET




selected fromthe group consisting of N, S or O;

AMENDED SHEET -169- RO is hydroxy, (G -G6)-alkyl,

(C3- C6) =cydoal kyl, (Ci -0C6)-al koxyor NR7Rs; R10 is

(G -06)-alkyl, (CH2)n (C3-TC8P-cydoal kyl or NR 7 R8-)

R' and R 2 are independently from each other hydrogen,
2. igcappgunidabdgromtlky| | SOZ- (G- 06)-al kyl, or form

together with the N-atom a 5-nmenbered heteroaryl group

optionally containing in addition to the N atom one,

two or three nitrogen atons aRfl _wherein the

heteroaryl group is optionafly Bubstituted by hal ogen,
-(Ci -06) =al kyl or (CH2): g Rbal kyl; n
1 s0, lor2; and to pharn celftic | | yJaccept abl e aci d
addi tion salts thereopN %/ éaé%?ﬂmrgd of fornula I-1
according to claim#%; whigh co punds are
1-(4-{4-[2-(cycl opropyl met hyl - ath no) -B- ni tr o- benzoyl ] -
pi perazin-|-yl}-3-fluoro- phenyl)- ethanone,

h .1-{4-[4- (2-cydohexyl am no- 5-ni tro-benzoyl ) - pi perazi n-|

WACIE y 1 - 3-fl uor o- phenyl } - et hanone, 1-{4-

[ 4- (2-di et hyl am no-5-nitro-benzoyl) - pi perazin-1-yl]

. -3-fluorq-phenyl }-et hanone, 5 .

Ar is iisplttiisd ob Sablied and o Reyrmabsrad beteroepr srifhubs syreptign ot
un@itdgtufedlpheniyt, RbeiiHihg 64é)@RE BE three nitrogen atoms, and wherein the aryl and
theﬁiﬂiﬁ‘}ral_éi [ %%gﬁ@%lg?{?@g%gh SR Eore DA RN ents Pl LENFE D e group
co:lisis{ilfllf bfthfdrogy daltgen] ROLTNX GG a1l MO alliyp Qibatihited by halogen,

- . - 3- or Q- eny =e one
(CrCPatirn e o Bhent ShamiR B mescs. BBIR oGO, HreiOsR
-1-yl]-3-fluoro-phenyl }-ethanone or 1-(4-{4-]
.. 2-(all y{-npethyl-am no)-5-nitro-benzoyl]-pi perazin-1-yl
R' is *}ngoﬁepﬁéﬁgﬁﬁg%ﬂﬁ) - et Lanone. 5 A cgrr%mﬂng of for rrul)/a

1-2 according to claim1 0 OR3 rN\ ~~NRel / R

s o B R S ST 5 i,
gy pil sty Blgonts €1 e,
(Ciofe) UG -C)-rcloalky, (& S e Sg e and (R iR (o),
(C;-Cg)-alkyl-CN, (Cz—Cg)—alkyl-O—RB, (Cz-Cf,)—alkyl-NR7R3, aryl or 6-membered heteroaryl
containing one, two or three nitrogen atoms, . ‘
(Cy-Cs)-atkyl-aryl or (C;-Cg)-alkyl-5 or-6-membered heteroaryl containing one, two or three
heteroatoms, selected from the group consisting of oxygen, sulphur or nitrogen, wherein aryl,
heterocycloalkyl and heteroaryl are unsubstituted or substituted by one or more substituents
selected from the group consisting of hydroxy, halogen, (C,-Cs)-alkyl or (C,-Cg)-alkoxy; or
R? and R? form together with the N atom to which they are attach a heteroc?cloalkyl 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-
Cs)-alkyl, (C,-Cg)-alkoxy, (Cl-Cs)-allcyLO—-R”, or form together with the N atom a 5-
membered hetercaryl 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
halogen, (C;-Cg)-alkyl, (C,-Cs)-alkyl substituted by halogen or (C;-Ce)-cycloalkyl;

AMENDED SHEET



mis 1, 2 or3; R is hydrogen or (G-C6)-allcyl; N
1 is a heterocycloal kyl ring, optionally containing in
addition to the N atom a further het eroat om sel ected

fromthe gr oup consrstrngo /N, S or O, vvhrchrrngs

ﬁ& RY 91)%‘1*?1?6[‘? fﬂﬂn;% 1&%& oxywd?%ﬁg/ E§%_%H1Eg¥dr

rcef)@ﬂml,t(ﬁg-élsheﬂcow ohNRFié,N atom a 5- nenber ed
het eroaryl group, optionnally containing in addition
to the Natomone two or three further nitrogen atons

R is Kb, Gabve CEDIR’S B Ol it V8O R aripNRS RIpt i onal |y

substituted by (Ct-C6)-alkyl; R3, R4 and R6 are

i ndependently from each ot her hydr ogen, hal ogen,
and(ﬁarmﬂemddyhtl)oﬁo(n@aehiﬁyheahkdnogen,FREﬁG;)-lhml (CNCe)- cydoa]kyl (G-

S

re Bg)d & pen &Wofc)aﬂ?yi (S%rrf%ré% EOgg%ﬁE ?M%‘rstge &/”(}P@gtg h%tfg\fy are attached

a he@fﬂiey@li))zﬂkl{lydngldpyrbndmg cohGlning)in alidiyion to Ehe:j Naton agetihi@rheteroatom,
atomto | are attached a

Sdﬁ%%&éﬁrgc gg?qpyqon‘slfwég @Bt$8¢:9r ly containing in

addition to the N atom a further heteroatom selected
. : i 0; . 8ghyd ,

” s ORGP R @9@%@%& Pt YRR oy ot
NR R8; RO is (G-C6)-alkyl,

" i (R RE APk Pt Gt Pﬁ%rr Zﬁbgﬁiwc?oaﬁwl or NK'R';

C(O-(C1-C6)-al kyl, S02-(Ct-C6)-al kyl, or form.
get he 0 r te _group
R and RIS I e Moo o e reaher e, et et pan) or
SOE-\ﬁﬁrGIs}hlh?leﬁr fmtﬁlrtegﬁherabﬁlﬁl H’ll elétﬂdltomﬁb ¥ T-alethichel heterloaryl group
roar ro 0 substitu al ogen,
Shckini il the Maredh Siey Bro ot re mtaRa\saE: 2nd
wh&HEi:'ﬂic-hl:t%ioa gréulﬂhs optiohall; subbghutel B mﬂ utically -

PN 5 Tl e S SR

are 1-114 [(2-md_.d_S niitr~_}, enzoyII_n n>razin_7

1- t n
R” ‘“’fg ’fgbr%?&ﬁ?’ﬂm(@rﬁq%r%dgmmr i di n-1-yl - benzoyl ) -p
[ perazr n-1-yl] -phenyl}-ethanone, _
gl?;l#ilﬂ%{: }1&6%%7’@? ?c1é@a@'%rgglégﬁsrtlhglre%fl yl-benzoyl)-pi

mththe]pr{)ﬁisc[;ﬂna(ez azepan- 1-yl -5-ni tro-benzoyl) - pi perazi n- 1-yl
3-fluoro-4-

-[2-[ [2] @%‘él UO[I%)FM%J@%Q ?ﬁ‘}x"’a‘&? EPZ‘Bdhét(F’éﬁtb@rYPbW l—arpsrérzm
1- (4-me&xd hérry[)btl—‘-'ﬂﬂ 4m&hﬁaﬂ9ﬁﬁrazmyl) S-mtrobenzo flgerazme,
I- (4-meg;lg]%§,q -gzpqrpboym}l) éﬁgﬁygynz%ryi]-prperazme,
1-[2- (4-morphohnyl) 5~n1trobenzoy1] 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]-5-nitrobenzoyl}-4-(4-methoxyphenyl)-piperazine,
-1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-piperidinyl)benzoyi]-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] —pi;rerazine,

AMENDED SHEET




et hanone,
1-(3-fluoro-4-{4-[2-(3-nethyl -piperidin-l-yl)-5-nitro-
benzoyl] - piperazin-1-yl} -Phenyl)- et hanone,

1, (3, fluox@Q 4-{4

1-[5-[&%6;(%1%@ ! ?ﬁ%ﬁgﬁgﬁ%&g%ﬁﬂ}]élé mo?;l)ﬁorh?lyl?eer}lzzgﬁ~‘4]-(_4E)1i1i%?c{phenyi)-—

piperadin¢ dnd 4- [ 2- (2, 5-di hydro pyrrol - -yI) 5- ni t ro benzoyl ] -
r n: 1- 0 enyl) t han
1-(¢- a%tﬁ’? ﬁ%"abeBe%X{-%- ?15 porRbo E PnS BRAOY. alpylraz’é@nzow

mfexdmnaperamrwl-yl] - phenyl } -ethanone,
1-(3-fluoro-4-{4-[2-(3- hydroxy piperidin-l-yl)-5-nitro
henzoyl | -pi.perazi n- 1- phen - et hanone,
‘I“ H“F%”%Z”gggﬁ&ﬁ"g yPﬁgdﬁgfﬁ§%§§Glfonyl benzoyl ) - pi pe
razin- |-yl]-3-fluoro-phenyl}-ethanone,
1-{3-fluoro-4-[4-(5- nethanesulfq@yl-gbpyrrol|din-1-yl-
benzoyl ) - pi perazin-1-yl] -phengl }>N€&t hanone, '
N- et hyl - 4-pyrrolidin-I-yl-3- R®
[4-(4-trifluoronethyl -phegny azl ne- I-carbonyl]
- benzenesul f onam de £;é£$| Rhgl i n-4-yl -
[ 4-(4- trlfluoroggﬁfrl Phen &+B|pe azﬂ%e- I-carbonyl ]
- benzenesul fon He
3-[4-(4-acetyl -2-fl uoro-phenyl) - plperazﬁﬁb
| -carbonyl ]-N-nethyl -4-pyrrolidin-I-yl-
whereifP€nzenesul f onam de,
1-(3-fluoro-4-{4-[2-(3-hydroxynethyl -pyrrolidin-1-yl)-
5-nitro-benzoyl] - piperazin | -yl}- phenyl)-ethanone,

R is h%di l%a']%?ﬁ@zlf gﬁg A (o1 epzzﬁwlku&ha%&sy Balogen, (Ci-C)-
alkgxm ofe-alk pxucqt&sm bgemnNR "R, 6i(PRR i SOR';

m w1|2¥ 3benzoyl) pi perazin-1-yl] -benzonitrile,
uor o- 4- [ 4- (5- et hanesul f onyl - 2- pi peri di n- 1-yl - benz
oyl )-pi perazin-1-yl]-benzonitrile, AMENDED SHEET

R: is b . P ]
® Y%’Zf’%‘f’}gf fCoFQ)).MI fl uoronet hyl - phenyl ) - pi perazin-1-yl]
- (3-met hanesul fonyt - 2-pi peridin- |-yl-

Rand ﬁgj‘zit%ﬁpﬁﬁr%ﬁﬁ“?r. R DS PESIh SRyt for R bring hydrogen o
1( & are{ Gefebalkilo (G- C@rgikpqu,l (@0 1Ge)-alllyl substituted by halogen,

e
(C&%@ Qﬁ gg%noﬂéﬂ ny 3 %ﬁ%%’ dozhuéﬂl-carbonyl] N- met hyl -
(CHb)np@F FCealkylloryCH, hearglenesui f onar ni de,
3-[4-(4-cyano-2-fl uoro-phenyl) - pi perazi ne- |-carbonyl]
-N—nethyl 4-pyrrolidin- 1-yl- benzenesul f onanm de,

R? R*agi RY- ( 2-ake umieper&iehﬂyﬁiouoeatheiﬂiqﬂ hydbegey) halgpgeper azi ne- | -
(Cr%f"f a&yyo)(d\}:a‘:‘)_a 0xy; 4-pyrrolidin-1-yl-

R® is NO,, CN, C(O)R?, §-(C;-Cg)-alkyl, SO,R¥or is NRI'R™;
R’ and R® are independently from each other hydrogen, (CH3)n-(Cs-Cg)-cycloalkyl or
(Ci-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 consmtmg of N, S or O;

AMENDED SHEET




benzenesul f onam de,
3-[4-(3-fluoro-4-trifluoronet hyI phenyl ) - pi perazi ne-
1-carbonyl) -N-nethyl-4- pyrrol idin- i-yl-

benzenesul f onam de,

POk G RN G B

3-[4- (4 cyano- phenyl) - pi per azi ne- 1- car bonyl] N- net hyl -

PR R e A A 1 carbonyt 1

- met hyl - 4- p| peridin-1-yl- benzenesul f onam de,

- - - |
R and e e e R e B G R et ™ |
S(&z-lﬁﬁt-ﬁly] alltylpmpfrermctogetﬁeryhﬂﬁﬂm[eﬁ—ém ] sfmmbmwwo@ﬁ%ﬁoup
oy DR AR BN o BB Spgoms
wheretncthy h]eterd‘d-ryl%tdn;ii is éprbpalyisdbstitited! by halogen,

((g (Fée[ﬂiﬁ {J(gl?gneépdt%)fqyﬁf}?%t hyl - phenyl ) - pi per azi ne- |

| - car bonyl ] - N- net hyl - 4- pi peri di n-1-yl -

a s ep %msul fonam de, 3-
) 1l uoro-4-trifluoronethyl -phenyl)-pi perazi ne-1-ca
' am:ho 'Pylhl]mi\ﬁeﬂﬁtdﬂy leckptablepdeid dddidorydatts Haegnesul f onam de

or 3-
[4-(3-fluoro-4-trifluoromnethyl-phenyl)-piperazine-|-

4. A contymuyid|of fovnidd DY lacdordiignt elaim 34wlich compounds are
benzenesul f onam de 7 A conmpound of formula 1-3

SR e BN ST .8 i B e

ethasioae,6- nenber ed heteroaryl cont aini ng one, two or

ST O N TR
1-{4- [4C(ﬁ’-\€heétyﬂ:ﬁ@n0f5 hiteb-benzoyl ) pap @@ﬁhl )ﬂparﬂtﬁﬁo-phenyl} ethanone,

13- qap- 404 s tylebiop 5 pisse-Bneo R s L g Lyl Eihaone,
1-{4-[4h@-ogkibutyNRARD - 5-G{tE)- Benwyl)éﬁgalﬂn-1R§r1]435ﬂ@<yxd,tptgae.5n}cumanone,
1-{4- [Zle(&I cy%@bu%da:%mo 5-nitro-benzoyl)-piperazin-1-yl]-3-flucro-phenyl}-ethanone,
1-{4-[4-(2-cyclopentylamino-5-nitro- benzoyl)-pxperazm—1—yl]-3—ﬂuoro—pheny1]-ethanone or
1-(4-{4-[2-(allyl-methyl-amino)-5-nitro-benzoyl]-piperazin-1-yl}-3-fluoro-phenyl)-ethanone.

5.A compound of formula I-2 according to claim 1
R

wherein
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R2 and R2. are independently from each other hydrogen,
(CR2).-hydroxy for R being hydrogen or G =C6)-al kyl,
or are (G =Co6)=al ky' I, (C2 06) al kenyl , (Cl-Co6)- aIIcyI
substituted by hal ogen, )y x (C3- 06) cycl oal kyl ,

w‘*@fiﬁ%% ek %ﬁgﬁwﬁ@aﬁd%ﬁﬁdﬁe et bigen, (C1-Co)-
((olt-tlgta]l?()ﬁqu’sﬂgﬁ&ut N% r@ﬂR“CéOOﬁi""@Y'SO‘ZR“’

é(.l] OG%GaI koxy; R5 is ,
m )-al kyl, SOR2R10or is NR' I R12 'R7 and R8 are
|ndependently from each other are hydr ogen, (CH2)

. 3 -CB cyl or (d-C6)-alkyl, or form
l *S(]‘%&Bﬂé lf(I;ﬁ tfi‘@vN atomto which they are attached a
eterocycloallryl ring, optionally containing in
dition to the Natoma further heteroatom selected
romthe group consisting of N, S or 0; RO is hydroxy,
N(CI 06) alkyl, (C3=08)-cycloal kyl, (O -C6)-alkoxy or

NF§ zﬁ?etero%a’lﬁrl i EER% orfhif X(!lrgaﬁ%é ﬁ?ﬁa ﬁ% R Ecﬁ'lm W irther

NRZRS;" Rl 1 are e rom eac
e@ﬁrﬁ:@pnﬁ W@%&om@b@r@ co@g}:tugg G, S or O which rings are unsubstituted

At LA RO o,
or §erem msameywetbrthcaNmtﬂ@ 4 Jrozeaiulier ¢cblreteroayhgroMpaoptinnoally containing in
adHi%n% WG forR ohE A9 b AhA ﬂg& %@? n, c?ﬁ'n(s Q]Ed wrl;lall'cm the heteroaryl

heteroaryl group s optlona
grqupds opiagnallylisnlstiteied bgHe) +Gs)-alkyh C6) - r ycl oal | cyI nis
O, 1 or 2; and to pharnaceutically acceptable aci d
Rt addition salts thereof. 8. A conpound of formula 1-4
aaxddbr di neretindepieniently PomMactiothehdrogenRhalfgerhet R aryl

1 ryl is a 6-nenbered heteroaryl,
%_]Iﬁh ﬁg%%yap‘%&?m three nitrogen atons,
optlonally substituted by one or nore substit uent s
I of1zhydr oxy,
is N0 gﬁgﬁ&%@ @l ngd%& ri‘?‘&f‘os) al kyl
subst ituted by hal ogen, ' ( C) CG) al koxy, (C -

R’ and gg%fﬁﬁlgfe%)&{d%wsﬁérk %E&go@ér Qr%lhygrogén,l}laz-ﬁi,’-( &Q)Egrc%ralkyl or
(Cy-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, S or O;

R s hydroxy, (Cy-Cs)-alkyl, {Cs-Cs)-cycloalkyl, tCi-CG)-alkoxy or NR'R%;
1% js (Ci-Ce)-alkyl, (CH,),-(Cs-Ce)-cycloalkyl or NR'R
R and R" are independently from each other hydrogen, C(O)-(C,-Cg)-alkyl,
S0;-(C:-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 thrée nitrogen atoms and

wherein the heteroaryl group is optionally substituted by halogen,
(Ci-Cg)-alkyl or (CH2)n(Cs-Cs)-cycloalkyl;
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R is hydrogen or (Cl-C6)-alkyl; ONI is a
het erocycl oal kyl ring, optionally containing in
addition to the N atoma further heteroatom selected
fromthe group consisting oIN, S or 0, which rings
Aqggfyggubstituted or substituted by (CH2)j, hydroxy;
8 )-al kyl, (Cl-C6)-al koxy, (CH2)n
ar@l {dPhathhcaltiely acctalilOidii hagigibh 84ltsthérBot he N atom a
5-menbered heteroaryl group, optionnally containing in
addition to the N atomone, two or three further

QA cqgpout Sftsrmad [hResiding deidels %i’dh)’dom AdParkS
optionally substltut ed by Ct-C6) - al kyl ; R4 and R6

, d i agh.other n
MR LR LR T L B T
1-{3-flRbrd-8- M3 nifebh 2- ga@lmn lsyl(lﬁlaz@?-pfﬁeke&hl I%Zﬁ:’ﬁ@fﬂhﬁmnc,

1-{5-iges S rfo e Piopadinchy L et 1 Y Lpbel-ghegone,
1-{4- [@(z-fa@épantpgesmfo-%ﬁia, aﬁhmﬂqg ﬂﬁurstphtehﬁy-e@faﬁone,

atta eroc c oaI ring, optjona
1-(3-flperer %Wﬁ‘mz.w B pie ﬁ’eﬂNOaf? Meaefngrl-yl}-phenyl)—
eﬂlnﬁioaeoatom sel ect ed fromthe group consi sting of N,

ydr.oxy
1-(3- ﬂt“é@ ‘bg% I%;%%%GF ylrlperefhﬂ 1@5‘9 5amﬁlz§>x§erk§w1}qusmn Ryt -phenyl)-
eﬂﬁﬁbngﬁ) al kyl, (CH2),; (C3-0C6)-cycloal kyl or NR7R8; R’
and 2 are |ndependently from each other hydrogen
1-(3-flggreyd Rz{‘ti[?é%)m eihylgipendingayl)-6-itngybemeqy)] -pinsrazingi 1} -phenyl)-
etHz@ggather with the N-atom a 5-nenbered heteroaryl group
optlonal containing in addition to the N atom
1-(3-flyqpg -4t~ Il &anathr i byl -oviro~hieeacalIrpipevezin- 1-l}-phenyl)-
etth@bgeoaryl group is optionally substituted by halogen
C6) - rycl oal
1-(4- {405-@ 5 éHdeQrpwal-ird@e’%mlté%rbleyzcadicwptraﬁnefy ﬂa‘:l?’dﬂtwqrnhml)-
eﬂﬁﬁbﬁé thereof. 9. A conpound of fornula 1-4 according

7 fu m 8, which con‘gounds are 3-
1-{3- ﬁl[%@(‘is K%artmﬁ-tbmqrg Pl b penphdhpipsapingeriaheayli ethanone,

-G ﬂ‘“.%?%{r 2RIk BRRILADS it e REp Y RN L ey
hF‘“?)Wl di n-2-yl)-piperazin- |-yl] - methanone
1-{4- [ﬂ(ﬁ a(z aﬁﬁll%r! 8: rﬁeﬂx‘éhés'u}f yﬁ"ﬂ%h%l}gbﬂe}a% %Syﬂ hu gl'i ép ethanone,

mor phol | n- 4-

1-3-fuporas ¢ LA honraliongl 3-pyrkigios bghboymyl pipseszin ] -phenyl)

th!aé( -nicotinonitrile
i (% chl oro-pyridin-2-yl)-piperazin- |

| ]
N-meth.y{ g =pyerqbidin-iL ryl-3- - (d5trifiuorempihwhphdnybepiperazine- 1-carbonyl]-
benzenesulfonamide, ,
- N-methyl-4-morpholin-4-yl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-

benzenesulfonamide,
3-{4-(4-acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl} —N-methyl-4-pyrrolidin- 1-yl-
benzenesulfonamide,
. 1-(3-fluoro-4-{4-[2-(3-hydroxymethyl- pyrrolidln— -yl1)-5-nitro-benzoyl]-piperazin-1-yl}-.
phenyl)-ethanone,
2-{4-(2-morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-5-triflucromethyl-benzonitrile,
S*ﬂuoro-tl-[4-(5-methar;esulfonyl—2-pipen‘din-1-yi-benzoyl)-piperazin—1-yl}-benzonitrile,
2-fluoro-4-[4-(5-methanesulfonyl-2-piperidin-1-yl-benzoyl)-piperazin-1-yl}-benzonitrile,
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(2-nor phol i n-4-yl -5-nitro-phenyl) -
[4-(4-trifluoronethyl-pyridin-2-yl)-piperazin- |-yl] -
met hanone (2-nor pholin-4-yl-5-nitro-phenyl)-
[4-(6-trifluoronethyl-pyridlA=2-yl) -piperazin- | -yl

I h i} e
(4-CEgor PR G Byviohesspinesezin- il Methapepultonyt-2-piperidin-1-y1-
phédd pmrefhabhg)- 4- yl - 5- ni tro- phenyl ) - net hanone  AMENDED
HEET, - 176- ; . P g
[4'(31529206‘%'&15‘6918F@!‘}Yﬂﬂpb?mbi’m?éwmpgﬁrmﬂﬁnzwfwb?w%adm-l-yl-

phényl}-yﬂeﬂhan()ﬁet}norphol [ n 4 yI 5- nltro phenyl ) - met hanone
phenyl ) - [4 (2-tri

%5 rret ul fon
3,[4 FryarsH ?’W rRipgFR ‘HF &. ‘ﬁ‘f ny Iar-* zfrmtqhdw -yl
uéi’éﬁﬁ&%ﬁﬁ@{h@mdf, 1o ol
- esu on nor ol 1
3-[4( E‘AFY’(%’“E%P}"% %’r}%’rmmﬁvgwa&bwﬂfﬂ wﬂm)fﬂemz?lrdm- 1-yl-
béﬂyﬁds?}rﬁmmldf}f | hol i n- 4-yl - ph (5
e anesu on olln en
3-[¢- (é Pfﬂréttfq POfﬁwﬁtﬁlﬁld’%ﬁnﬁ w?’naerawrepé%arﬁ%nﬂiy}y}ﬂyethyl 4-Pyrrohdm-1 -yl

benBicbaffiaide,
thanesulf nyl - 2- mor phol i n- 4-yl - benzoyl ) -

6-[ 4-
3-[4-(3- Q[EPW( ‘\E|tr1 yorpmeHabphadi)-pineragine- 1-carbonyl]-N-methyl- 4—pyrrohdm- -yl-

benerRilRaAfsdd, f onyl - 2- mor phol i n- 4-yl - phenyl) [4-(5-trif
pyrldln 2-yl)-piperazin-l-_yl]-methanone

| h |
3-[4-(4- gcoeog 2 ‘F%PcnlsnflhmqywmtqqshmwrNdnﬁhzl-ﬁrypqmcbmlaﬂ n

benﬂemé‘l;d]fonﬁfmdget hanesul fonyl 2- nor phol i n-
- phenyl ) - met hanon

3- [4“(4[ ﬂ!a(ls RSP -wiRsyaa lrszdwyl]ﬁﬂ westhylr4rpipeyidin-1¢-bepzdnesulfonamide,
3- [4-(4(3 b2 Qoo AP Jyr)gérhﬂnély&rﬂry@yﬂh)mﬁﬂﬁﬁf Haﬂ?ﬁéfﬁim 1-yl-

met hanesul f ohyl nor phol i
hef‘@“(eﬁllfolﬂ %romst hyl - pyri di n- 3- yI) pi pera2| n-1-

e e e ey piperaaing Loy | N etby-giperidia Lyl
beU’Fenﬁ'-‘]l Oﬂﬁgl%t hanesul f onyl - 2- nor phol i n-
»metﬁlylé‘ll-piﬁ?ﬁnﬂml- ])-le?t{il"@ ras) Fy&%me@?ﬁl ARG i SRYiné 1 -carbonyl)-

olin-4-y
be‘[‘@ﬂf‘%ﬂ ﬁéfffﬁgﬁi& pyr| d| n 3-yl)-piperazin-1-yl] - nethanone

3- [4—(2(@16?514h§ﬁﬁ1%%$&ﬁ¥1| n{}? leﬁlﬁgljfhﬂe“l é’:irmat hI;—N }nclthAﬁ-(tiE’pi'ﬁ%}lﬁm -1-yl-

yl - pyri di n-
be‘(@ﬂﬁéﬂfﬁ’éﬁ@@@i fonyl 2 nor phol i n- 4 yl -phenyl)-[4-(4-trif

-2l . i )
LB A Sy RS ok B 1
benmwglf@m&m pyrl di n-2-yl)-pi perazin-1- yi]-nethanone

3-[4- (ZIQJO?%%EF?@E?w&/%ﬁ ?:}%HSI@ r]ﬁF%ailHe[i é/arf)(g)ny?rw }neEhyl (42m0rph011n-4-yl-
benzenesulfonamlde or
3-[4-(3-fluoro-4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-N-methyl-4-morpholin-4-yl-

benzenesulfonamide.

7. A compound of formula I-3 according to claim 1
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pi perazin-1-yl] -methanone
(5- met hanesul f onyl - 2- nor phol i n-4-yl - phenyl )- 4
(6-trifluoromethyl =pyridazi n-3-yl)-pi perazin-
1-yl ] - met hanone [ 4- (4-di methyrani no- |
1,3,5]triazin-2-yl)-piperazin-1.yl]-(5-nethanesul f onyl
- 2-mor phol i n- 4-yI - phenyl)-n%}ﬁaﬂoﬁé or
(5- met hanesul f onyl - 2- mor phol ijin- 45yl - phenyl ) - (5" -triflu
oronethyl-2,3,5,6-tetraﬁzdx R
1, 2' ] bi pyrazi nyl -4-yl) -ket ijano \VENDED SHEET -177-
10. Processes for {ORsT Oorvpounds of fornul a
| and their pharngc ical Ry acceptabl e-salts,
whi ch- process conprises a) reactﬁng a gagnmpound of
formula rN N A R .with a conpound of fornmula O
h RAN'Rs ZRs s R/ RIII to a conpound of fornmula Rz

WHETel 9 "NNRRa ~NiN~-s a qr R RR R5 wherein Zis

OH or hal ogen and the other substituents are as

hetaryﬁg% h%ﬁ%n ' r‘}‘gg %&e%%{# géntaT%)ingr c?n%%vilrongr‘ i‘geom %3219 atg}cns, optionally
substituted by one or more substituents selected from the group consisting of hydroxy,
halogen, NO;, CN, (C,-Cq)-alkyl, (C,-Cs)-alkyl substituted by halogen, (C;-Cs)-alkoxy, (C;-
Cs)-alkoxy substituted by halogen, NR'R®, C{O)R® or SO,R™;

R' is hydrogén or ( Cl;Cg)—a]]'ch';
R? and R? are independently from each other hydrogen, (CR3),-hydroxy for R being hydrogen or
+ C1-Ce)-alkyl, or are (C=Ce)-alkyl, (Cy-Cg)-alkenyl, (Cj-Cq)-alkyl substituted by halogen,
(CH2)y-{Cs-Ce)-cycloalkyl, (CH,)p-heterocycloalkyl,
(CH2)»-0O-(C;-Cg)-alkyl or (CH;)p-aryl or

R, R*and R are independently from each other hydrogen, halogen,
(C;—Cﬁ)-alkyl or (CrCﬁ)-alkOXY;-

R® isNO,, CN, C(O)R’, $-(C;-C¢)-alkyl, SO,Ror is NR''R'%;

R’ and R® are independently from each other are hydrogen, (CHy)q-(Cs-Cs)-cycloalkyl or
(Ci-Ce)-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, Sor O;

R® is hydroxy, (C;-Cs)=alkyl, (C5-Cg)-cydloalkyl, (C,-Cg)-alkoxy or NRR?;

R is (C)-Cg)-alkyl, (CH2)s~(Cs-Cs)-cycloalkyl or NR'R’;

R and R® are independently from each other hydrogen, C(O)-{C,-Cg)-alkyl,
8$02-(C,-Cs)-alkyl, or form together with the N-atom a 5-membered heteroaryl group
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Ar R, R R Rs V with a conmpound of fornmula RZR'NH
to a corrpound of formula AMENDED SHEET -178- - NR Rz
R3 N'" M~64 Ar Rt RR_Rs wherein X is hal ogen
and the other substituentsid#e as defined in claim1,

ﬁiﬁfﬁ?ﬁéﬁ@% AR s NS s g B E Pitien Alms and

wheretn the hpeuwdylghodmpis mpkianstly stbstit@ed My hEdgenr,N | \ Ar i
Je h?g e en and the ot her
su§ £ wﬁ%?r@] %ﬁ)ﬂf %i(ggi nclaiml1, d) reacting a
corrpound of formula Rr Rz
n is0,1o0r2;

and to pharmaceuticaily acceptable acid addition saits thereof.

8. A compound of formula I-4 according to claim 1

wherein

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,-Cs)-alkyl, (C,-Cg)-alkyl substituted by halogen, (C;-Cg)-alkoxy, (C;-
Cs)-alkoxy substituted by halogen, NR'R?, C(O)R’ or SO,R';

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

@

-V is 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 (GHa);-hydroxy,(C;-Ce)-alkyl, (Ci-Ce)-alkoxy, (CH2)-O-(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)-alky};

R? R*and R® are independently from each other hydrogen, halogen,
(Cy-Ce)-alkyl or (C,-Cq)-alkoxy;
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-179- wth hydrogen on Pd/C to a conpound of formula O
RR NRR RB ~-NI / 4 R6 R Ar RL N2 IB wherein the
substituents are as e fi nedl’Pn cI ai m 1, e) reacting a

. conpound_ of §aornul a R~NR2 3 ,Ar RI R6 R4
R is R B GUOUR -5 Censababiol SORM arit MRERIAX 10 a
corrpound of formJIaOR'WRZNRS Ar N R1R6R4 HN

A-R14 1 C wherein X is | ogen Cé -S02-,
andF&éFrF indepandspily &Pkrwadaﬁﬁwf Md'&gﬁ’é:r(%bs Gsr@@rﬁygl o

(cledhngd,id? fsinRidBether WRAGE RGtEMGSMAH WePirehhiniia
heterocycloalkyl ring, optionally containing in addition to the N atom a further heteroatom,

selected from the group consisting of N, S or G;
R’ is hydroxy, (C;-Gs)-alkyl, (C5-Cs)-cycloalkyl, (C,-Cs)-alkoxy or NR'R%;
® s (C1-Cs)-alkyl, (CHz)u-(Cs-Ce)-cycloalkyl or NR'R

1 and R!? are independently from each oﬁer hydrogen, C(0)-(C,;-Ce)-alkyl,
S0,-(C)-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 heterocaryl group is optionally substituted by halogen,

(C1-Ce)-alkyl or (CH;)a(Cs-Ce)-cycloalkyly '

n 1s0,1lor2;
and to pharmaceutically acceptable acid addition salts thereof,

9. A compound of formula I-4 according to claim 8, which compounds are

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

(- morphohn—4-y1 5-nitro-phenyl)-[4-(5- trxﬂuoromethyl—pyndm— -yl)-piperazin-1-yl}-
methanone

{4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl}-(2-morpholin- 4~yl— -nitro-
phenyl)-methanone

6-[4-(2-morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-nicotinonitrile

[4—(3-ghloro-pyridin-z»y_l)-piperazin-1-y__l]-(2-morpholin-4—yl-5-nitro-phenYl)-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-ylj-
methanone

{4-(5-bromo-pyrimidin-2-yl)-piperazin- 1-yl]-(2-morpholin-4-yl-5-nitro-phenyl)-methanone
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NH2 1B with a conpound of fornula R 5C(CEt

) 0 a
compound of formula 2 OR. N R CNR \N,i R6 | R4
Ar NIN7Rt5 N-N I D wherei %85 is hydr ogen, hal ogen,
IkyI (Cl-CB)-al kyl. substlt ted by a n or
[4- (6*%%%%}! eme%vkwn@ﬁcﬁ YiPiRsravan- 1oy} é%wﬂf%reh? Sa%'tfo-

p]ﬁ{-ﬁﬂ .rggéihé,[bﬂgl ai m 1, g) reacting a conmpound of for mul a
CNIE wth a E%g

(5- metbaneéﬂle‘%wﬂ@uwernﬁolmo‘% Mbpheqmémd@t;éﬂewe%&pwwﬂw
piperazin-1-yl}-methanone
(5-methanesquonyI-Z-morpholin-4-yl-phenyl)-[4-(6-triﬂuoromethyl-pyrimidin-4-yl)—
" piperazin-1-yll-methancne
~ (5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(5-trifluoromethyl-pyrimidin-2-yl)-
piperazin-1-yl]-methanone
6-[4-(5-methanesulfonyl-2-morpholin-4-yl-benzoyl)-piperazin-1-yl]-nicotinonitrile
(5-methanesulfonyl-2-morpholin-4-yl-phenyl}-[4-{5-trifluoromethyl-pyridin-2-yl)-piperazin-1-
yl]-methanone '
[4-(3- chloro-S -trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-(5-methanesulfonyl- 2- morphohn—
4-yl- phenyl)-rnethanone
[4-(5-chloro-pyridin-2-yl)-piperazin-1-yl]-(5-methanesulfonyl-2 ~morphohn-4—yl -phenyl)-

e

)-

methanone

~ (5-methanesulfonyl-2-morpholin- 4-y1 -phenyl)-[4-(6- trxﬂuorcumethyl-pyndm 3-y1)-piperazin-1-
yl]-methanone

[4-(3-fluoro-5-trifluoromethyl-pyridin-2-y1)-piperazin-1-yl]-( 5-methanesulfonyl-2-morpholin-
4-yl-phenyl)-methanone

(5-meﬂianesulfonyld-morpholin-4—y1—phenyl)-{4~(6-methyl-pyridin—3—yl)-piperazin-I-yl]—
methanone

(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(5-methyl-pyridin-2-yl)-piperazin-1-yl]-

_ methanone _

(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-{4-(4-trifluoromethyl-pyridin-2-yl)-piperazin-1-
yl]-methanone '

(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(6-trifluoromethyl-pyridin-2-yl)-piperazin-1-
yl]-methanone

(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(2-trifluoromethyl-pyrimidin-5-yl)-
piperazin-1-yl]-methanone

(5-m‘ethanesulfonyl-2-morpholin'—.4-y1-phehyl“)-"[’47-(6=tri'ﬂuorom‘ethyl=pyridazin-3-yl)-piperazin-
1-yl]-methanone '

[4~(4-dimethy’]amin0—[1 3 5]triazin—z-yl)-piperazin-l-yl]—(5-methanesu1fonjfl-2-morpholin-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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NiN Ar RR Rs/ Ra OOHIF wherein the substituents
are as defined in claiml1, h) reacting a conpound of
formula 2 0 RRNRR3 ArRs Ra Ro OHIF wth a

conpound of formula R7TRBNH1#e a conmpound of fornula ,

RZ o RNR3 NA,Nv | Fel / Ra RONR R8IG
wherein the substituents are as defined in claim, i)

& EPQ%’Z&QQS for &Rx%’tﬂﬂ) ﬁf cot-r@:{) i W&?ﬁ%ﬁ?&}sﬁ%&?ac&ﬁaﬂy

acceptable salts, whlch process compnses

a) reacting a compound of formula

-with a compound of formula

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

with a compound of formula
R’R*NH

to a compound of formula
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R16 "~ OR X1 to a conpound of formula O RN RZ 3

Ar'" R R6 R4 ORL6 IH wherein Ris (d-C6)-al kyl, R16
is (C-0C6)-alkyl or (C3-C6)-cycloal kyl and the other
substituents are as define8n claim1, j) reacting a
conpound of formula R"NNRZ R3 N O Ar,N{R6 | W R Br x
with a conpound of formula H B{ NR?R3s~X-X XI| AMENDED
SHEET -183- to a conpound of@forffrula 0 RNN'R2 R C~"JN
~A'N,, RRR4 r X' 2L f wherein Xis CH
or N and the heteroary| ri‘hg i l ected fromthe
group consisting of isW | & azole or triazole,
R15 is hydrogen, halégen, F(‘CF%— K yl, (Cl-C6)-al kyl
substituted by hal ogen or (C3-®b)-cycl oal kyl and the
ot her substituents are as defined in claim1, and if

wheref 835 okt Tk e el 4 2o Aokt s

¢) reacting a compound of formula

0 RZ‘N’R2
l/\N R’
HN\% \ R® R
RS
VI
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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11. A compound according to claim1, whenever prepared
by a process as clainmed in claim 10 or by an
equi val ent nmethod. 12. A nedi canent contai ning one or
mor e conpounds as claimed i¥¥9claim 1 or containing
1-(4- nethoxyphenyl)-4-[2-(4-nethy|-I-piperazinyI)-5-n
wﬁhh%&%gépéﬁﬁ pi perazine 1 -(4-nethoxyphenyl) -4- [
nor p o i nyl)-5-nitrobenzoyl] -piperazine,
to a compgorndaf fermyHal i nyl ) - 5=ni t r obenzoyl | - 4-
[2-nitro-4- (trlfluoronethyl)phgn¥fé pi per azi ne,
1- (4- met hoxyphenyl ) -4-[5-ni tr &2 pyrrolidinyl)benzo

yl ] - pi perazi ne,
1-[2-[4-(2- hydroxyethy 4kq¥ygg%JWI] 5- nltrobenzoy
] - 4- (4- met hoxyphenyl ) - azilhe

1-[2-fluoro-4-(1-o0xo0 4[5 nitro-2-(1l-pip
ridinyl)benzoyl]- pﬁberazmﬁe

1-[2-fluoro-4-(1- oxopropyl)phenﬁ#ﬁ -44B
5-nitro-2-(1-pyrrolidinyl)benzoyl] -piperazine, 1- [
pt

2-fluqQrq-4-(1-oxoprop henyl] -4- [2-(4-nmethyl -
wherel ?ﬁ%ﬁpﬁﬂ"'ﬂ&l")ﬁ? ‘fﬁﬁt“F%HLEEW?[ - pi per azi ne,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-1-p
e) rgeeting & nythpoumdmif forwlsdnzoyl | - pi per azi ne,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-norpholinyl
)-5-nitrobenzoyl | - pi perazine, rE-[ %KY
[ met hyl (phenyl met hyl )amino) © N
sul fonyl ] -2-(4- nDrpholleL)
pi per azi ne,
1- (4-acetyl - 2- quorophamx)%l
robenzoyl ] - piperazi
1-{4-[4-(2-norpholin- 4 yl - 5 nltrdeﬁnzqgl) pi perazin-1
-yl]-3-fluoro-phenyl }-et hanone and
[ 4- (4 nmet hoxy- phenyl ) - pi perazin-| -yl ]
- (2- norphol i n-4-yl-5-nitro-phenyl)-nmet hanone. AMENDED
“ﬁﬂlagﬁﬁggunégﬁﬁméﬂglpharnaceutlcally accept abl e
excrplents . A nedi canent according to claim12 for
the treatnment of |IInessesgP d on the glycine
upt ake inhibitor. 14. A ne dggent ording to c. lai,ns
12 ., and 13, va"c L . c.,, the illnesses a_cc.,
to a compoud.of forafifla psychoses, pa| n, disfunction in nmenory
and | earning, schizophrenia, denmentia and ot her
di seases in which cognitive pfocgsses are inpaired,
such as attention deficit diCsort§érs or Al zheinmer's
di sease. 15. The use of.a 4@ ! dRBis clained in
claim1 and of 1-(4- nerﬁa' phq -4-[2-(4- et hyl -
| - pi perazinyl)-5-nitrad o 6 Npes azi ne
1- (4- met hoxypheny!| ) Af-[ 2- Rh r phol T nyl ) - 5- ni t r obenzoy
| ] - pi perazine, 1-[2-(4-norphotNnyl £5-nitrobenzoyl ]
-4-[2-nitro-4-(trifluoronethyl)phe Ilepiperazine,
1- (4- net hoxyphenyl ) - 4 [ 5-nitro-2-(1-pyrrolidinyl)b
enzo - pi per azine, .
wherelpzx {Sﬁlalogeﬂy‘g g 7qu'pﬁ‘pe'r5z£9r Ggl-plkel and the pEes syhstituents are as
defined fir éi4imief hoxyphenyl ) - pi per azi ne,
1-[ 2- f 1 uor o- 4- (1- oxopropyl ) phenyl ] -4-
>-.nitro in)l)benzoyl] -piperazine,
ﬂr%cfgg?F OAﬁ?k?Tﬁgﬁﬁgropyl)phenyl] 4-[5-nitro-2-(1-pyr
rolldlnyl)benzoyl] pi per azi ne,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-1-p
peri di nyl)-5-nitrobenzoyl ] - pi perazi ne,

e
[
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1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[2-(4-methyl-1-p
perazi nyl)-5-nitrobenzoyl] - pi perazine,

1-[ 2-fl uoro-4-(1-oxopropyl)phenyl]-4-[2-(4-norpholinyl
) -5-nitrobenzoyl] -piperazt¥8- 1-[5-]

[ met hyl (phenyl net hyl ) am no] sul f onyl ] - 2- (4- nor phol i nyl)
benzoyl ] - 4- (4-nitrophenyl) - piaérgp?ne,

1- (4-acetyl - 2-fl uor ophenyl ) - & [ 2N( 4- nor phol i nyl ) - 5- ni-t
robenzoyl | - pi perazi ne, R’

1-{4-[4-(2-norpholin-4-fl -8 nit henzoyl ) - pi perazin-1
-yl ]-3-fluoro-phenyl ] -at one-~a
[ 4- (4- met hoxy- pheny|  pi pekadl n-

| - 5-ni tro-phenyl)-nethanone for NHe mapyfacture of
medi canments for the treatnent of psychoses, pain,
neur odegenerati ve di sfunction in nenory and | earning,
schi zophreni a, denentia and other diseases in which

wﬁhaéaﬁwgdﬂaﬁfﬂyﬁgggsses are inpaired, such as attention
deficit disorders or Al zheiner's disease. AVENDED:

SHEET RISC(OE);
to a compound of formula
R? R?
O N R .
N R
Ar’N < RE R*
. N 15
N IR
N_N ID

wherein R*’ is hydrogen, halogen, (C;-Cg)-alkyl, (C;-Cg)-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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R
O OH g
with a compound of formula
R'R°NH
to a compound of formula
R & |
o N7
: R
N
| N/N\%1 R® R’
: o N’R?
La
R™ 16

wherein the substituents are as defined in claiml,

i) reacting a compound of formula
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with a compound of formula
toa comp‘ound of formula

o FﬁN,imz2 3

N )

Ar’N\%1 R® R*
0" R"®

wherein R is (Cl-Cf,)_a_lkyi, R is (C1-Cs)-alkyl or (C3-Cg)-cycloalkyl and the other substituents

are as defined in claim 1,

j) reacting a compound of formula
o Rz'.\N/Rz '
1/\N R®
N
AT R R’
Br X

with a compound of formula
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to a compound of formula

II

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;-Cg)-alkyl substituted by halogen
or {C3-Cg)-cycloalkyl and the other substituents are as defined in claim 1,

and

if desired, converting the cornpounds obtained into pharmaceutically acceptable acid

addition salts. -

11. A compound according to claim 1, whenever prepared by a process as claimed in claim

10 or by an equivalent method.

12. A medicament containing one or more compounds as claimed in claim 1 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-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 —?iperazinyl] -5-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-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-(l-ox0propyl)phenyl] -4-[2-(4-morpholinyl) -S-nitrobenzoﬂ]—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-yl-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone and
[4-( 4¢meﬂloiy-phenyl) -piperazin-1-yi]-(2-morpholin-4-yl-5-nitro-phenyl)-methanone.
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and pharmaceutically acceptable excipients.

13. A medicament according to claim 12 for the treatment of illnesses based on the glycine

uptake inhibitor.

14. A medicament accerding to claims 12 and 13, wherein the ilinesses are psychoses, pain,
disfunction in memory and learning, schizophrenia, dementia and other diseases in which
cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s disease.

15. The use of a compound as claimed in claim 1 and of
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-( I-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-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-yl-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-ethanone and
[4-(4-methoxy-phenyl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-phenyl)-methanone

for the manufacture of medicaments for the treatment of psychoses, pain,
neurodegenerative disfunction in memory and learning, schizophrenia, dementia and other
" diseases in which cognitive processes are impaired, such as attention deficit disorders or

Alzheimer’s disease.
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