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Whereas D1 and D2 receptors are widely distributed, Ds receptors appear to be
expressed regioselectively. Thus, these receptors are preferentially to be found in the
limbic system and the projection regions of the mesolimbic dopamine system,

30 especially in the nucleus accumbens, but also in other regions, such as the amygdala.
Because of this comparatively regioselective expression, D3 receptors are regarded as
being a target having few side-effects and it is assumed that while a selective D3
ligand would have the properties of known antipsychotics, it would not have their
dopamine D2 receptor-mediated neurological side-effects (P. Sokoloff et al., Arzneim.

35 Forsch./Drug Res. 42(1):224 (1992), "Localization and Function of the Dz Dopamine
Receptor"; P. Sokoloff et al., Nature, 347:146 (1990), "Molecular Cloning and
Characterization of a Novel Dopamine Receptor (Ds) as a Target for Neuroleptics").

N-(6-Piperazin-1-ylpyridin-3-yl)benzenesulfonamide compounds having an affinity for
the dopamine Ds receptor have been described previously on various occasions, as
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wherein

R' is selected from the group consisting of hydrogen, linear C1-Cs alkyl and
20 fluorinated linear C1-Cs alkyl;

R? is hydrogen or methyl;

R3 is selected from the group consisting of hydrogen, halogen, C1-Cz-alkyl,
fluorinated C1-Cz-alkyl, C1-C2-alkoxy and fluorinated C+-C2-alkoxy,

R4 is C4-Cz-alkyl or fluorinated C+-C2-alkyl; and
25 n is 0, 1 or2.

The present invention therefore relates to N-(6-piperazin-1-ylpyridin-3-
yhbenzenesulfonamide compounds of the general formula I, as well as to their
physiologically tolerated salts and to the N-oxides of the compounds | and of their
physiologically tolerated salts.

30  The present invention also relates to a pharmaceutical composition which comprises
at least one N-(6-piperazin-1-ylpyridin-3-yl)benzenesulfonamide compound of the
formula | and/or at least one physiologically tolerated salt of | and/or an N-oxide
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salts of conpounds of the fornula | may be present as the nono-, bis-,
tris- WO 2000 9kdéVE6d POFEIé EP20EH B obBlly tolerated salts of the compounds of the

formula |, especially acid addition salts with physiologically tolerated acids. Examples
of suitable physiologically tolerated organic and inorganic acids are hydrochloric acid,
hydrobromic acid, phosphoric acid, nitric acid, sulfuric acid, organic sulfonic acids

30  having from 1 to 12 carbon atoms, e.g. C+-Cs-alkylsulfonic acids such as
methanesulfonic acid, cycloaliphatic sulfonic acids such as S-(+)-10-camphorsulfonic
acids and aromatic sulfonic acids such as benzenesulfonic acid and toluenesulfonic
acid, di- and tricarboxylic acids and hydroxycarboxylic acids having from 2 to 10
carbon atoms such as oxalic acid, malonic acid, maleic acid, fumaric acid, mucic acid,

35 lactic acid, tartaric acid, citric acid, glycolic acid and adipic acid, as well as cis- and
trans-cinnamic acid, furoic acid and benzoic acid. Other utilizable acids are described
in Fortschritte der Arzneimittelforschung [Advances in Drug Research], Volume 10,
pages 224 ff., Birkhauser Verlag, Basel and Stuttgart, 1966. The physiologically
tolerated salts of compounds of the formula | may be present as the mono-, bis-, tris-
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25  ethyl or n-propyl.

A further preferred embodiment of the invention relates to compounds of the formula I,
wherein R? is methyl. In the compounds, wherein R? is methyl, the carbon atom that
carries R? creates a center of chirality. Thus, a specific embodiment of the invention
relates to compounds of the formula |, to their pharmacologically tolerated salts and to

30 the N-oxides thereof, wherein R? is methyl and wherein the carbon atom that carries
R? has S-configuration. Another specific embodiment of the invention relates to com-
pounds of the formula |, to their pharmacologically tolerated salts and to the N-oxides
thereof, wherein R? is methyl and wherein the carbon atom that carries R? has R-
configuration.

35 Likewise preferred are mixtures of compounds wherein the carbon atom that carries
R? has S-configuration or R-configuration, respectively. These mixtures may contain
equal amounts or non-equal amounts of the compound I, that has R-configuration with
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25  compounds of the present invention, the carbon atom that carries R* creates a center
of chirality. Thus, a specific embodiment of the invention relates to compounds of the
formula I, to their pharmacologically tolerated salts and to the N-oxides thereof,
wherein R* is C1-Cz-alkyl, in particular methyl and wherein the carbon atom that
carries R* has S-configuration. Another specific embodiment of the invention relates to
30 compounds of the formula I, to their pharmacologically tolerated salts and to the N-
oxides thereof, wherein R* is C1-Cz-alkyl, in particular methyl and wherein the carbon
atom that carries R* has R-configuration.

Likewise preferred are mixtures of compounds wherein the carbon atom that carries
R# has S-configuration or R-configuration, respectively. These mixtures may contain

35 equal amounts or non-equal amounts of the compound I, that has R-configuration with
regard to the moiety CH-R? and of the compound that has S-configuration with regard
to CH-R*. Preferred mixtures contain one of the S-isomer in excess or are enanti-
omerically pure with regard to CH-R*.



A particular preferred enbodinent a of the invention relates to conpounds
of the formula I, to their pharmacologically tolerated salts and to

t he N-oxiweoddss@of, 5S5wherein Rl is hydrogen; R2 is nethylepr2088/06&35¢€l ect ed
fromthe group consisting of fluorine, chlerine, nmethyl, fluorinated Cl-

al kyl such as trifluoronethyl, methoxy and fluorinated G -al koxy such as
10di fl uoro tgox and. trifl ororrethox articul ar

methyl; IR eeﬁnacrwrca YR“rﬁaP{eaE ﬂ}?e’f‘ﬁwe 08'5% ’\Rﬁ%‘? ESROTE SO8Fi abl e
nis 1. pAuwnrtmenqﬁlpmeagBé@eSﬁrcéﬁbheaétoBOe%b@dqamwarlabIe@‘fst 9he& (edrent i on
relates to conmpounds of the fornmula I, to their pharmacol ogically tol erated
salts and tAopdrtieuldN-peictted entbedmadnt IalSﬁ/merire,ienthiLreilaﬂedn;cdcramgmmndRBf the net hyl ;

53 is sel e%rﬁmlgr%nhfen%hgr@éb%lcfg@ém%lé@%dog‘ané'aHertéfH%N%ka.heé tHePeorMet hyl,
fluori ngt ed  al ké such as trifluoromethyl, nethoxy and fluori nated
S

G -al ko 20di f I uoromet hoxy and trifl uoromethoxy and wherein R3 is
in parti cuI ar nethyl; R4Ais C-C2-alkyl, in particular nethyl; and wherein
the vari ablRd inhydsogen; A further particular preferred enbodiment |Ic of the
invention relates to conpounds of the forrmula I, to their pharnacol ogically
tol erated Rilidsetiyd to the N-oxides thereof, 25 wherein Rl is hydrogen;, R2
is methyl; R3 is selected fromthe group consisting of fluorine, chlorine,

met hyl, f | yond Q@réétéd frdm thb @Ydup%dﬁblsﬂﬁg &)frﬂJohH@r&\nmmeyrhet HeratENa -
fl uori nat edlkC\ s&h asxt E@oﬁﬁm?@&e%ﬁ flylé?i‘m'ng'tdﬂﬁﬁécg E( Fy SlJchuor onet hoxy and

wherein R3 | in artlcul ar

7ot hyl 18nd dHEroPubpOSEELO TP EPbYE AVGHeEEIn RY is in particular methyi

R# is C1-Cz-alkyl, in particular methyl; and
wherein the variable n is 1.

A further particular preferred embodiment Ib of the invention relates to compounds of
the formula |, to their pharmacologically tolerated salts and to the N-oxides thereof,
15  wherein

R"is hydrogen;
R? is methyl;

R3 is selected from the group consisting of fluorine, chlorine, methyl, fluorinated C1-
alkyl such as trifluoromethyl, methoxy and fluorinated C+-alkoxy such as
20  difluoromethoxy and trifluoromethoxy and wherein R? is in particular methyl;

R# is C1-Cz-alkyl, in particular methyl; and
wherein the variable n is 2.

A further particular preferred embodiment Ic of the invention relates to compounds of
the formula |, to their pharmacologically tolerated salts and to the N-oxides thereof,
25  wherein

R"is hydrogen;
R? is methyl;

R3 is selected from the group consisting of fluorine, chlorine, methyl, fluorinated C1-
alkyl such as trifluoromethyl, methoxy and fluorinated Cs-alkoxy such as
30  difluoromethoxy and trifluoromethoxy and wherein R? is in particular methyl;

R# is C1-Cz-alkyl, in particular methyl;and



7 wherein the variable n is 0. The conmpounds of the enbodinents la, Ib and
| c have two centers of chirality and thus nay exist in four different

st er eoi soweni®/dsesons, nanely in the formof 1. the RR- coowmpras/oersz ein
both the carbon atom carrying the radical 7R4 and 5t he carbon atom carrying
the radical R2 have R-configuration, 2. the SS-conmpound, wherein both the
carbon atom carr in IP) radi cal R4 and the carbon atom carrying the

radi cal R2“ﬁ1§veén %ﬁ'ﬁa %lﬂ’ RtTon, 3. the RS- conpound, wherein the carbon
atomcarrying the radical R4 has R-configuration, while the carbon atom
carrying t HEercaaPedndsRef tha gmbodintradnie, Huang 'iCdWVea"M‘éIC@r”te'tshé chialtwapdund,
wher ei n t hehusanbyexiatiofiowe aliffeyeéntgtdrb@soradiicarm&hanady b-the fdringefr at i on, whil e
the carbon atom carrying the radical R2 has R-configuration. The conpounds

of the enbadi rremeSRha)on{dauaal%m&elﬁ%trbaepfamratoma%%ttﬁé BRI R€and
15m xt uges, V\herel n nds .may be present in

equal oF non- quEﬁC%{ umogn Caasy'%tgﬁtr?%ﬁ%% 33(?§n€%¥8u@ Iorr’fon racem c)

m xtures, i.e. m xture of the RR- compound with the SS-conpound or as
a mxture 8f th@“@%‘swﬁ’;ﬁ’@%@ whearinorlh SRCaBIgGIE CAfingtioradical 0P of the
pur e di ast er eomthiescarbbreatoer cartyng the dadicdl &> dane S-canfigratidbimat t he respecti ve
di astereoner nakes up for at 20l east 80 % and particular at |east 90 % of

the respectg ve fﬂmgw@%douna Fher&hhies c&baﬁb@fne@émf HeGaBteFeNhad R- amouNnt s
| ess then 20 % @?atﬁo th%thﬁcé q{n%a}%m C%n'%?”g ﬁ%na[dlqal ng H% %ot al anount of

conpound l. tde

4- (2,210 f1 uoroBQUfl'%{rﬂﬂﬂn é’t‘(hyl)

N42- net hyl - 6- ( 3- met hyl - pi perazi n-1-y1) - pyri di n- 3-yl pbenzenesul f onam de and
t he 25phar dacol tg 8Bidoynpbahervetiszeingiad tabohetopotarryiig hecadipaliRfdhasg- be

present as pure c§hﬁjﬁ&|oﬁ0%féthe%%m’atom carr[;./'m the radlcal R2 has R- _ _

4- UP) - 22D|f|uor]c rpat hyl -ethyl ) - N-| ((R) - 3-net hyl - pi perazi n- 1-
yl1l)- pyridin-3- ﬁPBE’é’hﬁé’Hesul f onam de

44(S) -2, 2-Di fl uoro-1-net hyl -et hyl ) -N42- rrethP/ ((S)-3-nethyl -piperazin-1-y
1) - 30pyr i dihg C@“WHB@?\Q@H%§U]W@W%@ Ib and lc may be present as diastereomeric

4- ((R) 12, 2nhixtutasowbekimibe RR- 88h\RI--AXN4ZS Rredinpburtds(rh8) b8 prasthiyih-eguplerazi n- 1-

Zle) pgr Ed'an%qﬁ%poﬁMﬁ@ea%@nfaﬁf@ﬁéﬂe’ra(%rmlc or non-racemic) mixtures, ie asa L agin 1
s e g el S e L B e s -1
compound with the SR-compound and also the form of the pure diastereomers. The
term "pure diastereomer" means that the respective diastereomer makes up for at
20 least 80 %, and particular at least 90 % of the respective compound I, i.e. other
diastereomers are present in amounts less then 20 %, in particular less than 10 %,
based on the total amount of compound 1.

Examples of compounds of the embodiment la include 4-(2,2-Difluoro-1-methyl-ethyl)-
N-[2-methyl-6-(3-methyl-piperazin-1-yl)-pyridin-3-yl]-benzenesulfonamide and the

25 pharmacologically tolerated salts thereof. This compound may be present as pure
stereoisomers, namely:

4-((R)-2,2-Difluoro-1-methyl-ethyl)-N-[2-methyl-6-((R)-3-methyl-piperazin-1-yl)-
pyridin-3-yl]-benzenesulfonamide

4-((S)-2,2-Difluoro-1-methyl-ethyl)-N-[2-methyl-6-((S)-3-methyl-piperazin-1-yl)-
30 pyridin-3-yl]-benzenesulfonamide,

4-((R)-2,2-Difluoro-1-methyl-ethyl)-N-[2-methyl-6-((S)-3-methyl-piperazin-1-yl)-
pyridin-3-yl]-benzenesulfonamide, or

4-((S)-2,2-Difluoro-1-methyl-ethyl)-N-[2-methyl-6-((R)-3-methyl-piperazin-1-yl)-
pyridin-3-yl]-benzenesulfonamide.



8 or as diastereoneric mxtures of the RR, SS-, RS- and SR-conpound or as
an enantioneric (racemc or non-racemc) mxture of the RR- conpound with
t he SS-cowpauewbsesooas a mi xture of the RS-conpound wi t hpCinErPSRsoesTOUN.
Exanpl es of conpounds of the enbodi nent | I8 include

4- (2-Fl uor o- 1- net hyl - ethyl) N-

5[ 2- net hyl azin benze esul f onam de and
The phar e rs AR et BRLRE, Oide KR, UL B B e bR RS B e ot
as pure st dpP@ErsgAeeBIC aiarpirgcemic) mixture of the RR- compound W|th the SS-

4- ((R) - 2- Flcympoudd oeddy migtifeydf thd\R3-coaigoyihd Gvth (R SR-¢oetgoundpi per azi n- 1-y1) -
pyri di n- 3-yl pbenzenesul f onam de

104215 2 PRI A4 ok Diofiod 6B o - 171
r ((R-E: eI TR P PR AT ergespsWianarigh 20l Wer azi n- 1. y1)

- pyridin- @hg[rmlmﬁégmler@t@rﬁaﬂg theggof. This compound may be present as pure
4- ((S) - 2- Flstmesisdmenst hathelgt hyl ) - NA2- net hyl - 6- (( R) - 3- met hyl - pi perazin-1-y1)-
15pyri di n- 3-yl pbenzenesul fonam de or as diastereoneric mxtures of the

RR-, SS-, RS g --RJ%FH)‘PW ) -1 RRAV-BQBL-GelHy REBEIGiIrO] -y1)-
non-racem c) mx oun ﬂh pﬁe Sg- gﬁ&%ouanlg ?l as a

m xture of theP GW?%LWO'P% 8R- conpound. Exanpl es of conpounds of
t he enbodi nent Icmclude - 2-Tri fluoro-1-nethyl -

20et hyM§- N42- mét({§r2-Blupm- ﬂr@nq’iwleﬁiyﬁé\l%mﬂm 614Siy bt hpiserpzn-bidhzenesul f on
am de and the phadinBoglagizeadswfohahideat ed salts thereof. This conpound may
be present as pure stereoi sonmers, nanely:

4-((R)-2, 2, 2-Tyldk ?Rloilo-ﬁr-‘?ﬁéiWI e%ﬂquz Netr1-BRISNSImBtH Rberdzifef-hy. - pi per azi
n-1-yl)- pyridin- % nzenes
254- ((S) 2, 2, 2P¥iqipi enfeﬂ%s[Lﬁgpargﬁﬁy?r) N42- net hyl - 6- M 3- et hyl - pi per azi n-
1-y1)- pyri di n- 3- benzenesul fonam d

44(R)-2,2,2-Tr |4f(|(\%§)of -Gluprqrtmafnyletiit Imihyb@ﬁgﬁ =Bmefhgl-rigerginhly)-pi per azi n-
1-y1)- 1pyr| di npPegih{3bgRIezessdifonanidde, or

4-((8)- ,2,2-Trifluoro-1-nethyl-ethyl)-N[2-nethyl-6-((R)-3-nethyl-piperazi

of t Ké) RR3%|P)é§ H@sfbréorﬁérﬁlﬂ%&ﬁﬁ@@éﬂhémmsée RPanBSRIESRPSErROGERS! 4h dHart ur es

enanti o cemc or
on r acens AT (AP BT PRE R AR AT heriR e Rt Sib ot 885 r e &
m xt ure of CORPORS ebamad Oruisi affihe R§ wrReYAD Mithdhe SReompound.
2009/ 056600PCT/ EP2008/ 064732 9
Examples of compounds of the embodiment Ic include 4-(2,2,2-Trifluoro-1-methyl-

20  ethyl)-N-[2-methyl-6-(3-methyl-piperazin-1-yl)-pyridin-3-yl]-benzenesulfonamide and
the pharmacologically tolerated salts thereof. This compound may be present as pure
stereoisomers, namely:

4-((R)-2,2,2-Trifluoro-1-methyl-ethyl)-N-[2-methyl-6-((R)-3-methyl-piperazin-1-yl)-
pyridin-3-yl]-benzenesulfonamide

25 4-((S)-2,2,2-Trifluoro-1-methyl-ethyl)-N-[2-methyl-6-((S)-3-methyl-piperazin-1-yl)-
pyridin-3-yl]-benzenesulfonamide,

4-((R)-2,2,2-Trifluoro-1-methyl-ethyl)-N-[2-methyl-6-((S)-3-methyl-piperazin-1-yl)-
pyridin-3-yl]-benzenesulfonamide, or

4-((S)-2,2,2-Trifluoro-1-methyl-ethyl)-N-[2-methyl-6-((R)-3-methyl-piperazin-1-yl)-
30 pyridin-3-yl]-benzenesulfonamide.

or as diastereomeric mixtures of the RR-, SS-, RS- and SR-compound or as an enan-
tiomeric (racemic or non-racemic) mixture of the RR- compound with the SS-
compound or as a mixture of the RS-compound with the SR-compound.



A further particular preferred enbodinent Id of the invention relates to
conpounds of the fornmula I, to their pharnmacologically tolerated salts and
to the N-wpi@wstdeer eof , wherein Rl i s hydrogen; 552crxpbydnegsen; 53 is
selected fromthe group consisting of flua@ine, chlorine, nethyl,
fluorinated Cl1- al kyI such as trifluoronethyl, net hoxy and fl uori nated

Ci - al koxy as I uor onet hox ororre hox V\/nerel isin
Shr 11 oo ar RS odthc gt iR ihboliient Id cehR ERAGI Ao BB AT, L

t he vari abltke i@rmglalz togheippharetacplagichiiolaratpd éﬁ@@@ﬂtoéhﬁ fidan thewobf t he

i nvention mgeddies to conpounds of the forrmula I, to their pharnmacol ogically
tolerated salts and to the N-oxides thereof, V\/nerei n Rl i s hydrogen;
15R2 is hyd§igg9g mro& is selected fromthe group consisting of fluorine,

chl orine, net th | uorinated Cl- al kyl such as trifluoronethyl, nethoxy
and fl ugrl r"g? ﬁdCl al koxy such as difluoronmethoxy and trifluoronethoxy and
wher ei n b B%‘?qlcul ar nethyl; 54 |s C -C2-al kyl, in particular
nmet hyl ; and _20wherein the variable n ) urther parti cular preferred
embodi ment [’fis ¢lectad fromiBROrm qo@ﬁ'&f"@ﬂsOfth‘C’GBWtﬂ@ '@?tﬂyhéu?w@ﬂ , to

t hei r phar mikyb$wati asatiflyordmktyh resthe@lang flandndted Chalkixpgudhess t her eof ,

wher ei n dlfluol%lmétﬁoﬂ/yéﬂootﬁﬁurbro%%ﬁ%xy §n@%6%¢ﬂ3 isa8 phiicSat %’E@ﬂj fromthe
group consi sting of quorlne chlorine, nmethyl, fluorinated CI- al kyl such

as trifluorgneth orl ated G -al koxy such as

di fl uor onet oxI;; §ﬁ§”‘ry F?u%?@rre’?%th%y and wherein R3 is in particular

methyl; R4 is C2-al kyl, in particular nmethyl; and WO

2009/ OQQGOG‘FB’@W'EFB?OWPQéJV@Z 10 The conpounds of the enmbodi ments ld, le and
If may be present as racem c or nonracem c mxtures the R-enantioner with

t he S-enantA fontber ratticudrquefietred forowdiofent heeofgbie eventiont ietates to chipouedsrof pur e

enanti omer thé%@r'ﬂ&latlh@tthélhﬁhérﬁﬁlé@@?icwﬁy BRafteH QAR artPicaRe WPoxidds thbrébgast 80
% and parfwh%pégr at least 90 % of the respective conpound 1,

R"is hydrogen;
15 R?is hydrogen;

R3 is selected from the group consisting of fluorine, chlorine, methyl, fluorinated C1-
alkyl such as trifluoromethyl, methoxy and fluorinated C+-alkoxy such as
difluoromethoxy and trifluoromethoxy and wherein R? is in particular methyl;

R# is C1-Cz-alkyl, in particular methyl; and
20  wherein the variable nis 2.

A further particular preferred embodiment If of the invention relates to compounds of
the formula |, to their pharmacologically tolerated salts and to the N-oxides thereof,
wherein

R"is hydrogen;
25 R?is hydrogen;

R3 is selected from the group consisting of fluorine, chlorine, methyl, fluorinated C1-
alkyl such as trifluoromethyl, methoxy and fluorinated C+-alkoxy such as
difluoromethoxy and trifluoromethoxy and wherein R® is in particular methyl;

R# is C1-Cz-alkyl, in particular methyl; and

30 wherein the variable nis 0.



5i.e. the other enantioner is present in amounts less then 20 % in
particular less than 10 % based on the total anmount of conpound I.

Exanpl es wb 200mp3esonds of the enbodi nent 1d include PCT/EP2008/064732
4-(2,2-Difluoro-1-methyl-ethyl)- 10

N42- et hyl - 6- piperazin 1- yI pyri di n- 3- yIpbenzenesquonanide and the

anénﬁgglngﬂ.lpc? ¢ O&'i]e?ﬁb %dlIrnSen S I%r e and I-pr]nla% bcorrgé)eunr,g as raé’emblgo rr]c()ans_ent as

4-((R) -2, 2rﬁeﬁmlgaw6urﬁsﬁl@ﬁ yqna@tlwer)WIMn@er%@n@nttoelemapéuaéﬁputhe forgof 4he i di n- 3-y
1] - benzenq:ﬁltd érgmaioim@e The term "pure enantiomer" means that the respective enantiomer

4-((9)-2, 25 n%i{ %‘é "fGr ab'lé]épstt By lo; eatn*ayda)n dbl‘i’a? Eﬁéo g &'tﬂ@F%ﬁb&nﬂe bhigdha di n-3-y

1] - benzenesu as m x ure P
Exanpl 68 of SclR O FITBIOTTHHS BFASBEL Heriourts 1pgh e 20 I ggaR U fess than
4-(2,2-Dif 1@k obased on the total amount of compound I.

nmet hyl - et hyl ) - N- ( 2- met hoxy- 6- pi perazi n-1-yl - pyri di n-3-y1l)-benzenesul fonam d
e and the EHxampreafegmpalihds éfoh@émbeairrmttosintlb@é eqp 2-Oilicroclompyhethyiny be

present as \ppr 273l
mefh &)lp%Fgazh IXI-] Pgnzenesulfonzémde aréc# :[’PZeI nt asr\gl _pyridin-3

_2811;1( R%)(Zang @nglﬂéJq% I&gﬁe%ted saltg t;j(ereof hIS compo may %e presen ure

4- ((S) 202- Bnhbhticyneys Inamegiity| - et hyl ) - N- (2- met hoxy- 6- pi per azi n- 1-yl - pyri di n- 3-
y1l) - benzenesul fonam de or as mi xtures of the R- and S-enanti omer.
25Exanpl es of aqRepdsfro-t heetB N JRIL-mehyHBChipstazin-1-yl-pyridin-3-yl]-
4- (2-Fl uoro-1- KE @Aesﬁli&%ln)ldé\l'

[ 2- met hy1- 6- pi perazi n- din-3-yl]- benzenesul fonam de and the

har I [ ] I h Thi n n
Bu?eng?lgn??yr:rgr é S ﬁghglt@}o?gﬁrﬁeth?l-etthﬁ -ﬁ-? -m tr|1y§ 6- plp r(a)gln- -W%rlge ese t as

4- ((R) - 2- Fl uor benzeneshjdnamit/| ) - N42- et hyl - 6- pi per azi n-1-yl - pyri d| n-3-y1] -
benzenesul f onam de

304- (( $5- 2-orbyafigtuies thyR- sid1glehaMidnernet hyl - 6- pi per azi n-1-yl -pyri din-3-y1
] - benzenesul fonam de or as m' xtures of the R- and S-enantioner. Exanples

of conpoungs,pf, |éshtﬁ c@HﬂBBG'h é@mBH %%fldfﬂﬁllwé}qﬁclude4 {(2,2-Diflugroct-

2 F o e T s raB@f%'eﬁ%cfyf@@%ﬁ%%@i%sﬁ%@ﬁéeuf Sibibae and
t he phar naebbaogaviddically tﬂl@natﬂdmltsmetr@oft Heis sompodntl mag bapessdt aapuise present

as pure enzpbhiumesrs, ndmadTgl v
4- ((R) - 2-Fl uoro- 1- et hyl - ethyl) N- ( 2- met hoxy- 6- pi perazi n-1-yl - pyridin-3-y1)

B benzggesul fOIZfQ('(ﬁ{)%,E’Z-Difluoro-1-methyl-ethyl)-N-(2-methoxy-6-p|pera2|n-1-yI-pyrldln-3-yI)-
benzenesulfonamide

4-((S)2,2-Difluoro-1-methyl-ethyl)-N-(2-methoxy-6-piperazin-1-yl-pyridin-3-yl)-
benzenesulfonamide

or as mixtures of the R- and S-enantiomer.

25  Examples of compounds of the embodiment le include 4-(2-Fluoro-1-methyl-ethyl)-N-
[2-methyl-6-piperazin-1-yl-pyridin-3-yl]-benzenesulfonamide and the pharmacologically
tolerated salts thereof. This compound may be present as pure enantiomers, namely:

4-((R)-2-Fluoro-1-methyl-ethyl)-N-[2-methyl-6-piperazin-1-yl-pyridin-3-yl]-
benzenesulfonamide

30 4-((S)-2-Fluoro-1-methyl-ethyl)-N-[2-methyl-6-piperazin-1-yl-pyridin-3-yl]-
benzenesulfonamide

or as mixtures of the R- and S-enantiomer.

Examples of compounds of the embodiment le further include 4-(2-Fluoro-1-methyl-
ethyl)-N-(2-methoxy-6-piperazin-1-yl-pyridin-3-yl)-benzenesulfonamide-



54-((S)-2-Fl uoro-1-nethyl -ethyl)-N-(2-nmethoxy-6-piperazin-1-yl-pyridin-3-yl
)- benzenesul fonam de or as m xtures of the R and S-enantioner. Exanples
of conpouwwodo@fosséve enbodi nent |f include PCT/EP2008/064732
4-(2,2,2-Trifluoro-1-nethylethyl)-N(2-nmethyl-6-piperazin-1-yl-pyridin-3-yl
) - benzenesul f onam de and the 10phar macol ogi cal I y t ol er at ed salts thereof.
Thi s corrpo sent . as pu nant ,

2 (R 2 2 5ana b GE BN T BhGrgoREy b ?/dl Y ePINi- 1 y1 - pyri di n
-3-y1)- be@@@m@gr@ﬂl mﬁ@mm@sent as pure enantlomers name
4-((S)-2,2,2-Trifluoro-1-nmet hyl -ethyl)-N-(2-nmethyl-6-piperazin-1-yl-pyridin
- 3-y1) - 15benzdAR2-FoesH ahectioyl-cdts/ | AN-X2-utetisoxgf6-pineraRn-aylebyBdiartayj-i oner .
Exanpl es of copppasiisu®inatige enbodi ment I f further include N-(2-Methoxy-6-
pi perazin-1-yl-pyridin-3-yl)-4-(2,2,2-trifluoro-1-nethyl-ethyl)-benzenesul f

onam de.and th col ts t hereqgf . Thi onpound
may be Bresent %'a(gésa%FFél' g%@ﬁiﬁ Sﬁyﬁ q\l'?%gﬁgrﬂ}(y ~piperadii £y yr'a-'n Syif

N- ( 2- Met hoxy- 6 ﬁl‘%ﬁ}eéﬂlfqnﬂﬂl'% pyridin-3-y1)-4-((R)-2,2,2-trifluoro-1-net hyl
-ethyl)- benzenesul f onam de

N- ( 2- Met hoxy a6 npxtpesad ithe R- yrhd Pyenbdiioma- y1) - 4- ((S) -2, 2, 2-tri fl uor o- 1- et hyl
-ethyl ) benzenes ul fonam de 25The conpounds | according to the invention are
pr epar eﬁ 't I x8 Al RO c»stnrpbumtmﬁléellﬁaemefnf PR 4-(4 ,@Qanrmu@ro MetngO{ L ant
appr oac Q un i nven n y e
reaction of tﬁa}mg\l gé)%eryéglpn@éjg?nq %%Xﬁ’f? ép@ bedlz eéscu(ci)%r nar%'ﬁj af tﬁvlgt h a
benzendSul ﬁ)Bﬁir&aCé’&qupaﬂéFCi"?faiqd\ﬁ@“ﬁ theregf. B@g.cemeeun%m%ﬁer%espnt%ﬁ@r@e 1. W
2009/ 05660@PatdeRZA00&NE 732 12 R2)NO Il REN N _+ X- O

4-((R)-2,2,2-Trifluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-3-yl)-
benzenesulfonamide

4-((S)-2,2,2-Trifluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-3-yl)-
15 benzenesulfonamide

or as mixtures of the R- and S-enantiomer.

Examples of compounds of the embodiment If further include N-(2-Methoxy-6-

piperazin-1-yl-pyridin-3-yl)-4-(2,2,2-trifluoro-1-methyl-ethyl)-benzenesulfonamide and

the pharmacologically tolerated salts thereof. This compound may be present as pure
20  enantiomers, namely:

N-(2-Methoxy-6-piperazin-1-yl-pyridin-3-yl)-4-((R)-2,2,2-trifluoro-1-methyl-ethyl)-
benzenesulfonamide

N-(2-Methoxy-6-piperazin-1-yl-pyridin-3-yl)-4-((S)-2,2,2-trifluoro-1-methyl-ethyl)-
benzenesulfonamide

25 The compounds | according to the invention are prepared in analogy with methods
known from the literature. An important approach to the compounds according to the
invention is offered by the reaction of a 2-(piperazin-1-yl)-5-aminopyridine compound
Il with a benzenesulfonic acid derivative lll as depicted in scheme 1.

Scheme 1:



a RR)O\ /HI Il RRNNNNSI O -3" R =H \' / (IV) In schene 1, n, R2,
R3 and R4 have the previously nentioned neanings. Ra is a nitrogen

pr ot ecti mgogo@upean sel ected fromlinear Cl-C3 al kyl angcfrimpesisnaizerl | i near
Cl-C3 al kyl. Suitable N-protecting groupsiare described, for exanple, in
P.J. Kocienski "Pro- 5tecting Goups", 2nd ed., Georg Thiene Verl ag,
Stuttgart 20002 pp 186- 237 Fgsnd inthe literature cited therein. Preferred
exanpl es of N-pkotecti nﬁ gyoups are eqg. oxycarb I’ll_% groups such as

C1- C6- al koxygar fonW , e.'g-\met hoxycar lion arbonyl and Boc
(tert-butox onyN &H, 0 yﬁaﬁbo roops such as

benzyl oxycar bon Cbz) ) | yl oxycar benyl }—9-f I ucﬁ%r“enyl nmet hoxycar bonyl
(Froc) and 2- 10tri et hyl sil yl et hoxycar bo\rml (Teoc), or 2-propenyl (ally!).
Xi s a nucl eophilical(ly dis- placegble | ea ﬁg group, in particular a

hal ogen atom and, especially, chlgrine or brom ne. Conpounds of the fornula
IV, wherein Ra is a nitrogen protd&cting group, in particular a
Cl- C6- al koxycar bonyl group such as net hoxycar bonyl, ethoxycarbonyl and Boc
15(tert-butoxycarbgnyl), are novel and thus formalso part of the present
i nvention. Conpou of the fo la 1V, wherein Ra is linear G -C3 al kyl or
fluorinated |inear ' correﬁpo cogdunds |, wherein Rl is
| i near 01-03 al g8%-pnor f [ na) :,@ﬂ al kyl'. The geacitign_qepi cted
in scheme 1 takes pNace under heHreactl ondktions which 20are customary
for preparing aryl sul fonam de conpounds or arylsulfonic esters, re-

(IV)

In scheme 1, n, R?, R® and R* have the previously mentioned meanings. R2 is a nitro-
gen protecting group or selected from linear C+-Cs alkyl and fluorinated linear C1-Cs
alkyl. Suitable N-protecting groups are described, for example, in P.J. Kocienski "Pro-
5 tecting Groups", 2™ ed., Georg Thieme Verlag, Stuttgart 2000, pp 186-237 and in the

literature cited therein. Preferred examples of N-protecting groups are e.g. oxycar-
bonyl groups such as C+-Ce-alkoxycarbonyl, e.g. methoxycarbonyl, ethoxycarbonyl
and Boc (tert-butoxycarbonyl) and other oxycarbonyl groups such as benzyloxycar-
bonyl (Cbz), allyloxycarbonyl, 9-fluorenylmethoxycarbonyl (Fmoc) and 2-

10  trimethylsilylethoxycarbonyl (Teoc), or 2-propenyl (allyl). X is a nucleophilically dis-
placeable leaving group, in particular a halogen atom and, especially, chlorine or bro-
mine.

Compounds of the formula IV, wherein R2 is a nitrogen protecting group, in particular
a C+-Ce-alkoxycarbonyl group such as methoxycarbonyl, ethoxycarbonyl and Boc
15  (tert-butoxycarbonyl), are novel and thus form also part of the present invention.

Compounds of the formula IV, wherein R2 is linear C+-Cs alkyl or fluorinated linear Ca-
Cs alkyl correspond to compounds |, wherein R is linear C1-Cs alkyl or fluorinated lin-
ear C1-Cs alkyl.

The reaction depicted in scheme 1 takes place under the reaction conditions which
20  are customary for preparing arylsulfonamide compounds or arylsulfonic esters, re-

spectively, and which are described, for example, in J. March, Advanced Organic

Chemistry, 3 edition, John Wiley & Sons, New York, 1985, p 444 and the literature

cited therein, European J. Org. Chem. 2002 (13), pp. 2094-2108, Tetrahedron 2001,

57 (27) pp. 5885-5895, Bioorganic and Medicinal Chemistry Letters, 2000, 10(8), pp.
25  835-838 and Synthesis 2000 (1), pp. 103-108.

The reaction customarily takes place in an inert solvent, for example in an ether, such
as diethyl ether, diisopropyl ether, methyl tert-butyl ether or tetrahydrofuran, a halohy-



spectively, and which are described, for exanple, in J. March, Advanced
Organic Chem stry, 34 edition, John Wley & Sons, New York, 1985, p 444
and t he |woenatass@oci ted therein, European J. Org. Chempc2@®200808)732 pp.
2094- 2108, Tetrahedron 2001, 57 (27) pp. 5%885-5895, Bi oorganic and

Medi ci nal Chemi stry Letters, 2000, 10(8), pp. 25835-838 and Synthesis 2000
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in the manngy, ppMrgu8o schene 2. 25 Schene 2: In scheme 2, Ra, R2,

and R3 have the previously nentioned nmeanings. Y is a nucleophilically

di spl aceab'T‘?ne'c%ﬁq‘ﬂoﬂﬁd%léfﬁ@gﬁhﬁa%ﬁ%lﬁLI'I' e kﬂo@ﬁlp@9§é‘olaéér?]{;f?e &%garesahﬁ #d ne or
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depi ct ed i NMEERS SW’IV)'P%; f8ffe- 2 takes place under the reaction conditions
which are customary for a nucleophilic substitution on an aromatic radical
and wheeh &cee@esiri bed, for exanple, in Tetrahedron 1999, 55(33), pp.
10243-10252, J. Med. Chem 1997, 40(22), pp. 3679-3686 and Synthetic
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advant ageous to nvert a riag/ni- WO )2009/0 OPCT} 008/ 0647&3352
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RN NH +Y— H—no, —2=rN N— H—No, —= I

__/ — _/ —
V) V1) (Vi)

In scheme 2, Ra, R?, and R3 have the previously mentioned meanings. Y is a nucleo-
philically displaceable leaving group, in particular a halogen atom, e.g. chlorine or bro-
30  mine, or an alkylsulfonyl group, e.g. methylsulfonyl.

The reaction depicted in step a) of scheme 2 takes place under the reaction condi-
tions which are customary for a nucleophilic substitution on an aromatic radical and
which are described, for example, in Tetrahedron 1999, 55(33), pp. 10243-10252, J.
Med. Chem. 1997, 40(22), pp. 3679-3686 and Synthetic Communications, 1993,
35 23(5), pp- 591-599. Where appropriate, it can be advantageous to convert a ring ni-



14 trogen atomin the pyridine ring into its N-oxide (see, for exanple,
Angew. Chem Int. Ed. Engl., 2002 41(11), pp. 1937-1940, J. Med. Chem
1985, 28(Rp.20@mseadd8- 252 and Tetrahedron Lett. 2002 43( 2Cx/Hppoos®dsriz 3123) .
In connection with the subsequent reducti ona of the nitro group in VII (step
b), the N-oxide group is also reduced. For this, 5the reduction is carried
out, for e ence. of .ndi salts. Y | n th und VI
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analogy with the methods described in Bioorganic and Medicinal Chemistry Letters,
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The displacement of [BH]SCH23390, ['%1] iodosulpride or ['2°]] spiperone can be used,

for example, in carrying out receptor binding studies on D1, D2 and D4 receptors.

Because of their binding profile, the compounds can be used for treating diseases or
disorders which respond to dopamine Ds ligands, that is, they can be expected to be

30 effective for treating those medical disorders or diseases in which exerting an
influence on (modulating) the dopamine Ds receptors leads to an improvement in the
clinical picture or to the disease being cured. Examples of these diseases are
disorders or diseases of the central nervous system.

Disorders or diseases of the central nervous system are understood as meaning

35 disorders which affect the spinal cord and, in particular, the brain. Within the meaning
of the invention, the term "disorders" denotes disturbances and/or anomalies which
are as a rule regarded as being pathological conditions or functions and which can
manifest themselves in the form of particular signs, symptoms and/or malfunctions.
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Examples of addictive substances include opioids such as morphine, heroin and
codeine: cocaine; nicotine; alcohol; substances which interact with the GABA chloride
channel complex; sedatives, hypnotics and tranquilizers as for example
35 benzodiazepines; LSD; cannabinoids; psychomotor stimulants such as 3,4-
methylenedioxy-N-methylamphetamine (ecstasy); amphetamine and amphetamine-
like substances such as methylphenidate; and other stimulants including caffeine.
Addictive substances which come particularly into consideration are opioids, cocaine,
amphetamine or amphetamine-like substances, nicotine and alcohol.
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25  sleep, thirst, etc., and in mood, disturbances in the ability to observe and combine,
changes in personality, in particular emotional lability, hallucinations,
ego-disturbances, distractedness, ambivalence, autism, depersonalization and false
perceptions, delusional ideas, chanting speech, lack of synkinesia, short-step gait,
flexed posture of trunk and limbs, tremor, poverty of facial expression, monotonous
30  speech, depressions, apathy, impeded spontaneity and decisiveness, impoverished
association ability, anxiety, nervous agitation, stammering, social phobia, panic
disturbances, withdrawal symptoms in association with dependency, maniform
syndromes, states of excitation and confusion, dysphoria, dyskinetic syndromes and
tic disorders, such as Huntington's chorea and Gilles-de-la-Tourette's syndrome,
35  vertigo syndromes such as peripheral positional, rotational and oscillatory vertigo,
melancholia, hysteria, hypochondria and the like.

Within the meaning of the invention, a treatment also includes a preventive treatment
(prophylaxis), in particular as relapse prophylaxis or phase prophylaxis, as well as the
treatment of acute or chronic signs, symptoms and/or malfunctions. The treatment
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The invention also relates to the production of pharmaceutical compositions for
treating an individual, preferably a mammal and in particular a human being, a farm
animal or a domestic animal. Thus, the compounds are customarily administered in
the form of pharmaceutical compositions which comprise a pharmaceutically
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The 20 preservatives; antioxidants; antiirritants; chelating agents; coating auxiliaries; emulsion
stabilizers; film formers; gel formers; odor masking agents; taste corrigents; resin;
hydrocolloids; solvents; solubilizers; neutralizing agents; diffusion accelerators;
pigments; guaternary ammonium compounds; refatting and overfatting agents; raw
materials for ointments, creams or oils; silicone derivatives; spreading auxiliaries;

25  stabilizers; sterilants; suppository bases; tablet auxiliaries, such as binders, fillers,
glidants, disintegrants or coatings; propellants; drying agents; opacifiers; thickeners;
waxes; plasticizers and white mineral oils. A formulation in this regard is based on
specialist knowledge as described, for example, in Fiedler, H.P., Lexikon der
Hilfsstoffe fur Pharmazie, Kosmetik und angrenzende Gebiete [Encyclopedia of

30 auxiliary substances for pharmacy, cosmetics and related fields], 4t edition,
Aulendorf: ECV-Editio-Kantor-Verlag, 1996.

The following examples serve to explain the invention without limiting it.

The compounds were either characterized via proton-NMR in de-dimethylsulfoxid or d-
chloroform on a 400 MHz or 500 MHz NMR instrument (Bruker AVANCE), or by mass

35  spectrometry, generally recorded via HPLC-MS in a fast gradient on C18-material
(electrospray-ionisation (ESI) mode), or melting point.

The magnetic nuclear resonance spectral properties (NMR) refer to the chemical shifts
(0) expressed in parts per million (ppm). The relative area of the shifts in the 'TH NMR
spectrum corresponds to the number of hydrogen atoms for a particular functional



15aqueous | ayer was extracted with diethyl ether and the conbi ned organic
phases washed with water, dried over sodiumsulfate, filtered and the
filtrate waoevapmnated to dryness to yield 0.85 g of tlreTtEPR@IS/06B3POUNd.
ESI-Ms:237.1 [M' -Fl] 21

1. 2(R) - 2- Met hyl- 4- ( 6- rrethyl 5-nitro-pyridin-2-y1l)-piperazi ne-1-carboxylic

acid tert- 20hu
(R 2- met nffP zrng%e RORP: 30 he e (Egrrar'ﬁ 3 (ppprds BUMS s PSS ) ver e
di ssol ved isingiet ﬁLbr@ﬁdtSélg!eéléﬁ/@r ofdeubie! (d) epdidpekieldd bo.). Zrelet GF bepadt ert .

but yl di car pet(ebr ) qBadet D blinten (quintl) a0l nheitisletrdr of uran and 1.5 nL of
25triethyl am ne were added. The m xture was stirred for 3 h at room

t enper at ur eyt distiHENSMIeyas evaporated and the residue was redissolved in
di et hyl et her—and the solrution was washed tw ce with diluted aqueous

anmmoni um chllprr de sol ‘Utl on, !TEe orgarrrlrlc!;ghase was dried over sodium

sul f at e; f| ated to dryness to yieId12gof
the title product. WO 2009/ 056600PCT/ EP2008/ 064732 22 ESI-M5: 337.1 [ M HH]
1. 3(R) - 2- MErpRAration xRl i (F5-4xth IAd(PyA-Flere- bmethyyhstySroepzerasulfenfhoxyl i ¢
aci d tert- amitgji6-msthgl-pyridirb2-yB-2gmethyl-piperazine-1-carboxylic acid tert-butyl ester

(R -2-methyl -4-(6-nmethyl -5-nitro-pyridin-2-yl)-piperazi ne-1-carboxylic acid
tert-butyl jept eqREBMREhIADGIMVBYIES- ﬁ'rtref-iﬁhdrﬁdz VIPpigBrafine0f ethyl acetate. 10%
Pd on charcoal and 3 nml of acetic acid were added, and the m xture was
hydrogenated for 4 h at 50C upow conpl etion. fhe catalyst was filtered off

and the filtrate was evaporated? rynesg.ZAhe residue was treated with
wat er and 10t he pH was adjusted o p W \h 11§ aqueous sodi um hydr oxi de
sol ution. The aqueous phase welNext r j l\h/ith di chl or onet hane, the
organi c extracts were dried over um te, (hiltered and the filtrate
was evaporated to dryness The crude product was purified via silica gel
chromat ogr aphy using an i onTM i nstrurrent é%l chl or gmet hane- et hyl
acet at 800-500) o/ 4%8ha Zﬁméthgbp aerarln?rs‘y?mm@ Petsizgolvaddn TR L8N D[ MrH]

dimethylformamide. 1.165 g of potassium carbonate (8.43 mmol) and 0.44 g of
6-chloro-2-methyl-3-nitro-pyridine were added and the mixture was stirred for
16 h at room temperature. The solvent was evaporated under reduced pres-
sure and the residue was partitioned between water and diethyl ether. The

15 agueous layer was extracted with diethyl ether and the combined organic
phases washed with water, dried over sodium sulfate, filtered and the filtrate
was evaporated to dryness to yield 0.85 g of the titel compound.

ESI-MS: 237.1 [M+HJ*

1.2 (R)-2-Methyl-4-(6-methyl-5-nitro-pyridin-2-yl)-piperazine-1-carboxylic acid tert-

0.85 g of (R)-2-methyl-4-(6-methyl-5-nitro-pyridin-2-yl)-piperazine (3.6 mmol)
were dissolved in 12 mL of tetrahydrofuran. A solution of 0.775 g of di-tert.-
butyldicarbonate (0.355 mmol) in 3 mL of tetrahydrofuran and 1.5 mL of

25 triethylamine were added. The mixture was stirred for 3 h at room temperature,
the solvent was evaporated and the residue was redissolved in diethylether
and the solution was washed twice with diluted aqueous ammonium chloride
solution. The organic phase was dried over sodium sulfate, filtered and the fil-
trate evaporated to dryness to yield 1.2 g of the title product.



1. 4(R)-4-{544-((S)-2-Fluoro-1-net hyl - et hyl ) - benzenesul f onyl am no] - 6- net hyl -
pyridin-2-y1}-2-nethyl - pi perazi ne-1-carboxylic acid tert-butyl ester 0 fiK
+1-rsl/ 4 R0 200866005 g of PCT/EP2008/064732

(R) - 2-net hyl - 4- (6- net hyl - 5- am no- pyri di n-22y1) - pi perazi ne-1- carboxylic
acid tert-butyl ester (0.34 mmol) and 0.085 g of ((S)-2-fluoro-1-

nmet hyl et hyl ) - be ul fo ide (0.36 mmol) were dissolved in 5 nL of
pyri di ne and th%%i@ﬁ%ti onaﬁgq&ltgﬁ red for 1 h at roomtenperature. The

sol vent was evaporat ed under reduced pressure, the residue was treated with
di et hyl 25 7et helR)- ﬁ/éet@ﬂﬁa(ﬁrr&etb}‘ﬂé'séfniﬁé?soyé'dlﬁ‘s?eti'iréiﬁ)?r%l"Wa%ﬁ@@oi()dﬁo@é'dv@ﬂth

di | ut ed aqueous batyiresteum chl ori de and water. The organi c phase was dried
over sodiumsulfate, filtered, and the solvent was evaporated under reduced
pressure. The crude product was pur®gfied via siligca gel chromatography
using an | SCO Conpani on chromat@grap cl ohexane-et hyl acetate

15-40% to obtain 300.162 g of o : 009\056H/0Q0PCT/ EP2008/ 064732 23
ESI - M5: 507. 2 [ M FH] f Prepar t|o : / 2

(S)-4-{544-((S)- 2-Fl uoro- | - et sul f onyl -

am no] - 6- met hyl - pyri di n- 2-y&) - 2- met hyl - pi per azi ne- 1- car boxylic acid

tert-butyl ester

(28;]-( g) rrét %]‘ hyl '142§@f Iéjbﬁleﬂ'@'rﬁu é FT%TW—‘SM%& Z?Lfld(rlb yIBLd?&fréﬁhélq carbc9<el702 gdm;ls
described in pr((?ﬁ'g '%tbﬁl')(l 8%851@% '%XT’II f‘%‘?re%f‘% %{ &f’ﬁ%@'ﬁ“ﬁ Efetw%’ eégte P&

Met hy1- 4- ( 6- et Rglorscheireqabapd gingli of-goeyig peigiysse aﬂdfm‘b angdpe WBtlZ@?NaE ywi-H]
1011- 1- NMR ( CDCldgagem@fddHan 4 hat O lipdh SorfipletichThe Gathlys( das tilthred ff3nd. 45 (m

]2_::?) ;3 15( ms 1H)t ﬁtrgte(v%s é\)ﬂ})ora%eg fo%r?ﬁesgﬁh@@gdu% vJar% tﬁesaftedg\k/')th w%te@%n@m
2.2(9) 1é Met hyl > pld WastadiHstest gin 399yih HNRaiegys s lﬁamgroei@efowpgoxw ic

acid tert- The agueous phase was extracted twice with dichloromethane, the organic
extracts were dried over sodium sulfate, filtered and the filtrate was evaporated
to dryness. The crude product was purified via silica gel chromatography using
an ISCO Companion™ instrument (dichloromethane-ethyl acetate 0-50%) to
15 obtain 0.88 g of the title product.

ESI-MS: 307.2 [M+HJ*

1.4 (R)-4-{5-[4-((S)-2-Fluoro-1-methyl-ethyl)-benzenesulfonylamino]-6-methyl-
pyridin-2-yl}-2-methyl-piperazine-1-carboxylic acid tert-butyl ester

O o<

20 0.105 g of (R)-2-methyl-4-(6-methyl-5-amino-pyridin-2-yl)-piperazine-1-
carboxylic acid tert-butyl ester (0.34 mmol) and 0.085 g of ((S)-2-fluoro-1-
methylethyl)-benzenesulfonylchloride (0.36 mmol) were dissolved in 5 mL of
pyridine and the solution was stirred for 1 h at room temperature. The solvent
was evaporated under reduced pressure, the residue was treated with diethyl

25 ether. The organic phase was subsequently washed twice with diluted aque-
ous ammonium chloride and water. The organic phase was dried over sodium
sulfate, filtered, and the solvent was evaporated under reduced pressure. The
crude product was purified via silica gel chromatography using an ISCO Com-
panion chromatography system (cyclohexane-ethyl acetate 15-40%) to obtain

30 0.162 g of product.



butyl ester 1.13 g of
(S)-2-methyl-4-(6-methyl-5-nitro-pyridin-2-yl)-piperazine-1-carboxylic acid
t ert - but Wwoesdsaseoner e prepared as described in preparat ipomErzaspbe3d. 2 for
t he synt hesis of 23

(R) -2-Met hyl -4-(6-net hyl -5-nitro-pyridin-2-yl)-pi perazi ne-1- carboxylic

acid tert-butyl 20 7.2 [ MHH]
2. 3(S)-2- Met hyl E%??@é met hgﬁgﬁ/@nﬁio pyri di n-2-y1l) - pi perazi ne-1-car boxylic
acid tert- butyl ester WD 2009/ 056600PCT/ EP2008/ 064732 24 1.13 g of

(S) - 2- et hylrerRradmetample - M-G-Ify -y -mefivheyhiteezanesslf lic acid
tert-butyl aesha6-hdthyBpyritii-2-yivermethyssipénaeidetircboxylic atid het-batgbéstend 5 ni
of ethyl acetate and the solution was subjected to hydrogenation in an

HcubeTM (Tha os (é})tﬁi-{\/)eﬂ%ﬁl 44(@%&!51%%|fr6-tp?rlé1n1ﬁ-flpblﬂérazfﬁ@e solvents were

removed 5 under reduced pressure and the residue was purified via silica

gel chromat ography using an IS npani onTm j nst r unment
(di chl or onet hane- et hyl acet at ec(%g% in 0058 g of the title
product. ESI-Ms:307.2 [M'-Fl] ”

2.4(S)-4-{544-((S)-2-Fl uoro-1- hy| N nesul f onyl am no] - 6- net hyl -
10pyri di n-2-yl } - 2- net hyl - pi per azi -ca lic@cid tert-butyl ester
4-:Yrsbd® 0.105 g of

(S)-2-nethyl -4-(6-net hyl -5-am no- yr|d|n -y1) - pi perazi ne-1- carboxylic
ol d tert-but yi 0GR GP! E23mo M JC RS 08 oI LY B SR AR HEETRTS.
nmet hyl et hyl ) - berpaezdwﬂésonpéd:mnlmepaietlc(rOe@lﬁnpierﬂM)fomkueesydihssieIof/éRl) -2-n 5 L of

15 pyridi ne and pMdigy06LUhétBN-30RisoPytifinedylf-pibefazihedt room tenperature. The
sol vent was evaporated under reducéd pressure, the residue was treated with

di et hyl et her. 'E%ﬁel\;fggam 53533%@'@ ﬁzas subsequent|ly washed twice with diluted
aqueous ammoni um chlori de an {_' The organi c phase was dried over
sodiumsul fate, filtered, and the_solvent was eva orat ed under reduced
pressur®. The 207AECHPEAHG Hlad RRmlia-? &4 W) eb-8p (4.4 bP-4th Gher Bgr aphy
usi ng an | SCO Carbpamiidt), SAnomAtpgrapldp (sy 8HEM. (T (sc Buhexéhen etHyl.1a¢et at e
15-40% to obtaizm)0.162 g of product. ESI-Ms:507.2 [M-H 4 Prepar ati on
Exanpl e 3:

o A S B Rt

Q >_\ = P
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15
1.13 g of (S)-2-methyl-4-(6-methyl-5-nitro-pyridin-2-yl)-piperazine-1-carboxylic
acid tert-butyl ester were prepared as described in preparation example 1.2 for
the synthesis of (R)-2-Methyl-4-(6-methyl-5-nitro-pyridin-2-yl)-piperazine-1-
carboxylic acid tert-butyl ester.

20 ESI-MS: 337.2 [M+H]*

2.3 (S)-2-Methyl-4-(6-methyl-5-amino-pyridin-2-yl)-piperazine-1-carboxylic acid tert-

butyl ester
9_}@@””2



4: P1/ 4- 27 WO 2009/ 056600PCT/ EP2008/ 064732 25 pi perazi ne-1-carboxylic acid
tert-butyl ester in preparation exanple 2.4 to obtain 0.194 g of product.
ESI - M5: 50W02049dsbd00 Preparati on Exanpl e 4: PCT/EP2008/064732
4-{544((S)-2-Fl uoro-1-net hyl -et hyl ) - benzepesul f onyl am nok
56-nethy|-pyridin 2-yl}-piperazine-1-carboxylic acid tert-butyl ester

4. 14- (6- Met hyl - ridin- ra2|ne1c
Cort oot oxt ol 130 RO he DLl -yop%&ﬂ%a%fea%ﬂleaa,g?afbé)xy'we
met hods descri bagiditartpripastar (3ib Brwhprass disselvedin6BmL of methariol and 5

104. 24-{5-[ 4- ((S)Lad%hyl@betaﬂemimylsoembyMaaslsebjeemesuhpmbgé@anonm} abHyet hyl - p

yridin-2- yl} p'cBSémg*rHQoéLLﬁi?rﬁgéyé @1hﬁ_r/ﬁ1wzuﬁ§@ sd?\%g were rgTXV; The

compoun as de

o oors. 1ot hyh %&rﬁgvgﬂ&e%%%vé%aw s S@%@%Gﬁw 2 o8l 9&%9@ 2" meth
yl 15pi per azi ne- Tagwrusingydni kSCeQCdrmoemon%myﬂrureemtédIchlnrqm@bm@ethwraceieéﬁp| e
2.4. ESI - M5: 493 o4 9%ptblobRie p &8s dfaRe B piidactd:

4-{544- ((R) - 2- Fl uor o- 1- net hyl - et hyl ) - benzenesulfonyl am noj -

6- met hyl - pyri di g )} - pi ggfgfmnﬁ Jd-carboxylic acid tert-butyl ester 20The

conmpound was prepared as desc |be for the synt he5|s of (S) 4-{5-14-((S)-2-

Fl uor o- 1- esul fo o - 6- net 1}-2- et hy

| pi per azi né: éﬁ)%i%/ @g)a%('a:giof%flfm%6 ﬁthyg) qrenss j%ﬁ“‘é?‘énpl e 2.4.
10 pyridin-2- yI} -2-methyl-piperazine-1-carboxylic acid tert- butyI ester

0.105 g of (S)-2-methyl-4-(6-methyl-5-amino-pyridin-2-yl)-piperazine-1-
carboxylic acid tert-butyl ester (0.34 mmol) and 0.085 g of ((S)-2-fluoro-1-
methylethyl)-benzenesulfonylchloride (0.36 mmol) were dissolved in 5 mL of

15 pyridine and the solution was stirred for 1 h at room temperature. The solvent
was evaporated under reduced pressure, the residue was treated with diethyl
ether. The organic phase was subsequently washed twice with diluted aque-
ous ammonium chloride and water. The organic phase was dried over sodium
sulfate, filtered, and the solvent was evaporated under reduced pressure. The

20 crude product was purified via silica gel chromatography using an ISCO Com-
panion chromatography system (cyclohexane-ethyl acetate 15-40%) to obtain
0.162 g of product.

ESI-MS: 507.2 [M+HJ*

Preparation Example 3: (S)-4-{5-[4-((R)-2-Fluoro-1-methyl-ethyl)-benzenesulfonyl-
25  amino]-6-methyl-pyridin-2-yI}-2-methyl-piperazine-1-carboxylic acid tert-butyl ester

The compound was prepared as described for the synthesis of (S)-4-{5-[4-((S)-2-
fluoro-1-methyl-ethyl)-benzenesulfonylamino]-6-methyl-pyridin-2-yl}-2-methyl-

F



WO 2009/ 056600PCT/ EP2008/ 064732 26 ESI - M5: 493. 2 [ MtH] - Preparati on Exanpl e
6: (R-4-{5-[4-((R) -2-Fluoro-1-nethyl-ethyl)-

benzenesubanymsdono] - 6- met hyl - pyri di n-2-y1) - 2- net hyl - pipperezeos@edrszar boxyl
ic acid tert-butyl ester 5The conpound wagsprepared as described for the
synt hesi s of (S) 4-{5-[4-((S)-2-

Fl uor o- 1- rret nzen n no met h n nmet hy
| pi per azi ne PP OEoltR R Cer s Gr rLeEaraln pruphrad g i o s
ESI - M5: 507 920f[IOIVMH]C*r Prepar ation Exanple 7:
4-{544-(2,2-Difluoro-1-nethyl-ethyl)-benzenesul f onyl am no] -
106- met hy| E84MSt n- 2597 R-[pi+pr azi ne- 1- carboxylic acid tert-butyl ester 450
ng, yield 86% I1.Preparation of the conpounds | Exanple 1:

((S)d2 Flpy é?aﬂorﬂ@%ahﬁ(éleﬁt thMar-gdsi Q-ﬂm;r&tylLﬂ@mw(é%yl)’ibé@ehgéumaha@m]ﬂ 1-y1)
- pyri
(9): 4 {§44 (%%%ﬂvgpwwu%ff'pﬁm% g g?%yry“cba&itsﬁebwﬁsﬁy| ami no] - 6- et hyl pyr|
di n-2-y1}-2- net hyl - erazi ne-1-carboxylic acid tert-butyl ester (0.32
mmol ) wer e 4l ssér@é\ﬂe BW f5arﬁmomyﬂain&v'bp@ﬁ@zw&nkcar*bexx"ﬁ@c%reﬁﬂu%estfr5 m. of
6N hydrochloric acid in isopropanol were added. The m xture was stirred for
16 h at roomtenperature and 20 the solvent was gvaporated. The residue was
di ssolved in water and the sol (] on to pH 8-9 with saturated
aqueous sodi um bi car bonat e. three tines with
di ethyl ether. The conbined shed2wi th water, dried
over sodiumsulfate, filter nd the sol vent was evapor at ed under reduced
pressure. The crude product was treated with 0.3 nmL of acetonitrile
(containing 250.1%trifluoroacetic acid) and 0.3 nlL acetonitril/water
(contai ni ng 0. 1%hetitlé lcompoamkwas peepahd. byldraldgyrtogine metodpidestribedidas

col | ect ed, MSh%ﬂedﬁrétfbnaéSéH%mstf.Hd W@ter 1:1 and dried to yield 0.025 g of
the title product. ESI-M 1H- NMR (CDCI 3, 400 Hz): 6

A 012 4 e G Sl zﬂﬁ{h@hgyw* sheegfuldyatifo Srab elnar
3H), 2.4 (t, 1HYFripegaziRe-1-gpgboxylicediditertsiytyl estet (d, 3H). WD
2009/ 056600PCT/ EP2008/ 064732

9_ y'”\_/”‘Q\:/S'ﬁs

O’\\

F

The compound was prepared as described for the synthesis of (S)-4-{5-[4-((S)-
2-fluoro-1-methyl-ethyl)-benzenesulfonylamino]-6-methyl-pyridin-2-yl}-2-methyl-
15 piperazine-1-carboxylic acid tert-butyl ester in preparation example 2.4.

ESI-MS: 493.2 [M+H]*

Preparation Example 5: 4-{5-[4-((R)-2-Fluoro-1-methyl-ethyl)-benzenesulfonylamino]-
6-methyl-pyridin-2-yl}-piperazine-1-carboxylic acid tert-butyl ester

N H_/“i\jﬁs

2
O\\ F

20  The compound was prepared as described for the synthesis of (S)-4-{5-[4-((S)-2-
Fluoro-1-methyl-ethyl)-benzenesulfonylamino]-6-methyl-pyridin-2-yl}-2-methyl-
piperazine-1-carboxylic acid tert-butyl ester in preparation example 2.4.



27 Exanple 2:
4-((R) - 2-Fl uoro-1-net hyl -ethyl )-N-[ 2-nmet hy1l-6- ((S) - 3- net hyl - pi perazi n-1-y1)
- pyridi nwd-2ydosbnzenesul fonam de 0.194 ¢ PCT/EP2008/064732
(S)-4-{5-[4-((R-2-fluoro-1-nethyl -ethyl)2®enzenesul f onyl am no] - 6- net hyl -
5pyri di n-2-yl}-2-net hyl - pi perazi ne-1-carboxylic acid tert-butyl ester (0.38
wer e Eﬁﬁ\@?' vedipg Ef qb of dichloronmethane. To the solution, 1.5 nL of
6N hydrochl acid M opanol were added. The mi xture was stirred for
16 h at roomterrper ature and the solvent was evaporated. The residue was
di ssol ved iRfeR@aten BrRINRIAE: S0t (e Fligrusmeadnyl sty 8-9 with saturated
aqueous sodieurerzisalisriytmaite]-6-Hath yirpyidim-2-ywies methyl-giperaatieedcdrboxdic tcides Wi t h
di et hyl et fﬂ&{-but}h@st&ro”bi ned organic |ayers were washed with water, dried
over sodiumsulfate, filtered, and the solvent was evapor at ed under reduced

pressur ield O, 28 of the titl uct ESI

DL e 8 ool Sl ad Bl S Mo e b S5 T G

(d, 1H, 4Fﬂi@@é(rﬁ?thllkqathyl)ttbeﬁzeﬁ?sqfﬂwam‘@]\ﬁtmetbvl)pyﬂgmi%ylé FhmthV" 3. 1 (m
1H), 2. 7- 2 pier{dmecatborylicidid tet-Bltyl testet ) prega@tiés exahple 214.3 (d, 3H), 1.1
(d, 3H). If not stated otherw se, the conpounds of the follow ng exanples 3
to 18 vvereE@_eM@red By7anmhAgy to the methods disclosed in Exanples 1 and
2.

4-((R) - 2- Flﬁ S onn%Ea Ie?t g%@#g@%gfﬁﬁh I rﬁe{hg/IRgthyﬁ BELIL Sl!ﬂllo%yla or] 1-y1)-

20pyri di n- enzen sul f

4-((9) 18- |:|6daqa yllpWétm%’VL}'@tﬂ‘?szﬂ%ﬂl‘EaWﬁVlaCB“@("FQ)UIBGBﬁH hyl - pi perazi n-1-y1) -
pyri di n- 3-y1] - benzenesul f onam de Exanpl e 5:

44( R) - 2- Fl 460 ond,yiedd B§%- et hyl ) - N-[ 2- net hyl - 6- pi per azi n- 1-yl - pyri di n- 3-y1] -
benzenesul f onam de 25100 ny, yield 99% ESI-MS: 393.1 [MtH * WO

2009/ 05660QPCT/ ERZOR8H K 182 cdBpddndbINVR (DVBO-d6, 400 Hz): [ppni 1.24 (d,
3H), 1.98(s, dH) 3.16(m 4H), 3.23 (m 1H), 3.67 (m 4H), 4.48 (d, 1H,
4.60 (d, . 9.00
(br S( lH)@X 4—&1 - -Ilé)uorg“ljrﬁ?(tﬁﬂpﬁtWN[Zn%(?h);l%((sz)l_ﬁ me?hyﬁsglpg%zm -yl)-
4-((S)-2- FIPYBdig=31 h‘%ﬁr}?ﬁl‘e%fﬁ?‘l"}“dﬂ-[z met hy1- 6- pi perazi n-1-yl -pyri di n-3-y1] -
5benzenesul f onam de 460 ng, yield 99% ESI-Ms: 393.1 [ MkH] *

N=\ H
AN M\ /N
o"§(‘)_©_\_,=

0.162 g of (S)-4-{5-[4-((S)-2-fluoro-1-methyl-ethyl)-benzenesulfonylamino]-6-methyl-
pyridin-2-yl}-2-methyl-piperazine-1-carboxylic acid tert-butyl ester (0.32 mmol) were
dissolved in 5 mL of dichloromethane. To the solution, 1.5 mL of 6N hydrochloric acid
in isopropanol were added. The mixture was stirred for 16 h at room temperature and

20  the solvent was evaporated. The residue was dissolved in water and the solution was
adjusted to pH 8-9 with saturated aqueous sodium bicarbonate. The mixture was ex-
tracted three times with diethyl ether. The combined organic layers were washed with
water, dried over sodium sulfate, filtered, and the solvent was evaporated under re-
duced pressure. The crude product was treated with 0.3 mL of acetonitrile (containing

25  0.1% trifluoroacetic acid) and 0.3 mL acetonitril/water (containing 0.1% trifluoroacetic
acid). The formed precipitate was collected, washed with acetonitril/water 1:1 and
dried to yield 0.025 g of the title product.

15

ESI-MS: 407.2 [M+HJ*

1H-NMR (CDCls, 400 Hz): & [ppm] 7.7 (d, 2H), 7.4 (d, 2H), 7.3 d, 1H), 6.4 (d, 1H), 4.55
30 (m, 1H), 4.4, m, 1H), 4.1 (t, 2H), 3.15 (m, 1H), 3.1 (m, 1H), 2.7-2.95 (several m, 3H),
2.4 (t, 1H), 2.0 (s, 3H), 1.3 (d, 3H), 1.1 (d, 3H).



11-1-NVR (DVMBO-d6, 400 Hz): [ppnm 1.24 (d, 3H), 1.98(s, 3H), 3.16(m 4H),
3.23 (m 1H), 3.67 (m 4H), 4.48 (d, 1H), 4.60 (d, 1H), 6.66 (d, 1H), 7.12
(d, 1H), wo2009wde608H), 7.60 (d,2H), 9.00 (br s, 1H), 9. #8T(EP2008i04732
10Exanpl e 7 (conparative): 27
N- ( 5- Br ono- 2- net hyl - 6- pi per azi n-1-yl - pyridin 3-y1)-4-((S)-2-
fluoro-1- enesul
o (5[4 (( Sl g T RO e RS R Lt oS Seo PR by
n-2-yi}- plppié‘i“az"rﬂbbqnzéaﬁiwﬁwm@eam d tert-butyl ester (370 ng, 0.754 mol)
was dissolved in acetonitrile (3 nL) and N bronosuccinim de was added (201
ng, 1.13 nmml). The 15relulting sol utfon was heated at 80C under microwave
irradiation for 35 mns.
NaHCO3 sol ution and di
(MS™M), filtered and pur
product. Yellow solid. Anmount 135 Yi g
20ESI - MS: 473. 1, 471.1 [ MtH * 1H-NI\/R(0001 07 ) : : . , ,
2.02 (s, 3H), 318(m 4H) 3.25 (m 1H), 40(m 4H) 452(dd 2H), 7.39
(s, 1H), 7.54 (d, 2H, 7(d 2H), 9.15 brs 1H).
Exanpl e 8: 0.194 g (S)4{5 [4 ((R) 2-fluoro-1- methyl ethy benzenes fonylamlno]GmethyI-
4-(2, 2- E)If|p§!ﬂd1|ﬁ-21yl}m-1h’iwﬂ1yl-©tdaayéz)nd\l4-@:arumylh)ebcﬁtemmm @gfen (AL3& iy weten- 3-y1) -
25benzeneSlaI§‘38 JS“ind Irwn ngg%t E‘I) fléinLloi{éW'hg'droérh‘brl{\JVﬁ;&OOBOD
|r+?e

J@v
400 Hz) Q p(ﬁ ) rré
5.97 (td i 6"08%0 (e 2 7! Qé“'(“b‘ e‘i’iiﬁ aél—BO %‘ZPr?EH‘ € 9ng
Exanpl e 9: the solvent was evaporated. The residue was dlssolved in water and the solution was

4- ((9) - 2, 2-abjustdaab pHls- G&i’llfﬂlydat@bféwa)qu%btﬁs?sdﬁﬁjrﬁ&‘)ﬂcaﬁ)cmaﬁﬁrméiniﬂxtllre/\lva@W-i di n- 3-

30yl nz I 8 ' e I

( 0%32) 1;?6 8’%%%? tﬁr%%%[r“e%ﬁlfgh oﬁ%@?l ec}Wer Lrﬁ 8§r@ﬁﬁﬁ‘or é;"r% %«%’lﬁ)&lgﬁ&h@'

(m 4H), 5. r( rdpd QYgf sogluggsudfa red7a h@aolvgrpj)wawe\ga@oza&ed QrpsBer e 64 (d
2H). WD 2008¢0pes60rd yERPQDSS @mmlt@a)railw’rpl e 10:
4-((R-2,2-Difluoro-1-methyl -ethyl)-N(2-nethyl-6-piperazin-1-yl-pyridin-3-
yl) - benzen@ﬂms‘pnam dg723[[\')|+ My, yield 99% ESI-Ms: 411.1 [ M+H *

1H NVR (CD30D, 400 Hz) 8 [ppm 1.38 (d, 3H), 2.00 (s, 3H), 3.28 (m 5H),

~;’ ZZ Eg‘ 5}_5:) @ 85 0#1596[&{’137?% ) 7.4 70 2H) 93 dRh), g4 98 1; 485D »
4- (2, 215 TAing I“dbf‘o I“rﬂé‘fhﬁ‘/ﬂ (2R 3 1IN 2 e B AL )i 5 ER Revergi M3k di n- 3-

yl) - benzené?s4,|(t;‘ﬁ1h)aﬁl0c(e 3H), 1.3 (d, 3H), 1.1 (d, 3H).

If not stated otherwise, the compounds of the following examples 3 to 18 were prepa-
red by analogy to the methods disclosed in Examples 1 and 2.

Example 3: 4-((R)-2-Fluoro-1-methyl-ethyl)-N-[2-methyl-6-((R)-3-methyl-piperazin-1-yl)-
20  pyridin-3-yl]-benzenesulfonamide

Example 4: 4-((S)-2-Fluoro-1-methyl-ethyl)-N-[2-methyl-6-((R)-3-methyl-piperazin-1-yl)-
pyridin-3-yl]-benzenesulfonamide

Example 5: 4-((R)-2-Fluoro-1-methyl-ethyl)-N-[2-methyl-6-piperazin-1-yl-pyridin-3-yl]-
benzenesulfonamide

25 100 mg, yield 99%. ESI-MS: 393.1 [M+H]*



Characterised as HCl salt: ESI-M5:430.1 [MFH f 1011-1-NWVR (DMSO c16, 400
Hz): [ppm 1.45 (d, 3H), 1.90 (s, 3H), 3.14 (m 4H), 3.67 (m 4H), 4.98 (m
1H), 6. 68w0adpoldHeo07.12 (d, 1H), 7.63 (d, 4FD 8. 93 (s, rRifEP288HB4765, 1H).
Exanpl e 12:

44(R) - 2, 2, 2- Trifluoro 1- net hyl - et hyl) - N-(2 met hyl - 6- pi perazi n-1-yl - pyri di n3

128 v 430 g %K@&?dfﬁﬁ AR PP 2 36%*%22( R g&ﬁ'f%ﬁ% i ,S‘i" %
(s, 3H), 3.1th 367 (mi4H). 3.467d( H). 419, (d411dB6iR6 (o i), 790, (4721

1H), 7.63 (7ds0 @tdH), 8.093br(ss,1HIH).43 &, 950s, 1H). Exarrple 13:
4-((9)-2, 2, 2- Trifluoro-1- nmet hyl - et hyl ) - N- (2- net hy1l- 6- pi perazi n-1-yl - yr|d|n

Esyl?\/sbegé%?gief @@({Sﬁ Fm&rmethgfg&hﬂong%%%e@hwea&ﬁ&éhﬁgqé%?nms F@al 50
(s, 3H)° 3PPE=QIG ‘H’}am'%em (m 4H) 4.98 (m 1H), 6.68 (d, 1H), 7.12 (d,

1H), 7.63 (d, 4H) E Wgs, 1H). Exanpl e 14:

4- ((R) - 2- FI‘H@@r”@ﬂ 1/1%99&%} st M@I 5393\43( t hoxy- 6- pi perazi n-1-yl - pyri di n- 3-
25yl ) - benzenesul f onam de 160ny, yield 80% Characterised as HCl salt:

ESI - M5: 409 151 -NMRFBIMSO-ds, 400 HZL 1 [hpiNMR 24 VERBI)c 1.88 (4,BH)HR)1 6 (), ﬂbprﬁ]23l(n23 (d,

3 3.12 3 1 2o4dd, 2
6Hé7 o 1 (11, %‘) 44)84(4@1(d H)w 4%03@ {ﬁ) f‘édg(g (d)6 2%% gﬂg% 2 (‘é gH) H)V\D

2009/ 05660 o @Pé%i%ﬁ?g% %isarw?e 15:

4-((S)-2-Fl uoro 1- met hyl - .ethylz N ( 2- met hoxy- 6- pi per azi n- %/I’Idln 3-

y1) - ben? en&ampigna Romparativg): Ny %ﬁwmﬂfw@»&ﬁ&waz@éwlz@yﬂﬂw Wed(S)-2-
ES| - MB: 409 filiofoM-Hicthyb &tHy it B atemid00 Hz): 6 [ppml 1.23 (d, 3H), 3.12
(m 4H), 3.18 (m 1H), 3.35 (s, 3H), 3.67 (m 4H), 4.52 (dd, 2H), 6.37 (d,

iLlH% 2, Z ?ISI4f I(4S{gr gJ_(le_ 'ZZF'GérOmmeW-et@ P8nk&hesdidn Ia?m’n’@] é-Methiid) rloEﬁ(Q le 16

01 bansen@ir e TeaboEARd et fER e R s

acetonitrile (3 mL) and N- bromosuccmlmlde was added (201 mg, 1.13 mmol). The

15  resulting solution was heated at 80°C under microwave irradiation for 35 mins. The
cooled solution was then partitioned between NaHCOs solution and dichloromethane.
The organic layer was separated, dried (MgSOs.), filtered and purified by column chro-
matography to give the desired product. Yellow solid. Amount 135 mg. Yield 38%.

Characterised as HCI salt:
20 ESI-MS: 473.1,471.1 [M+H]*

1H-NMR (CDCls, 400 Hz): 5 [ppm] 1.24 (d, 3H), 2.02 (s, 3H), 3.18 (m, 4H), 3.25 (m,
1H), 3.40 (m, 4H), 4.52 (dd, 2H), 7.39 (s, 1H), 7.54 (d, 2H), 7.67 (d, 2H), 9.15 (br s,
2H), 9.85 (s, 1H).

Example 8: 4-(2,2-Difluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-3-yl)-
25 benzenesulfonamide

420 mg, yield 99%. ESI-MS: 411.1 [M+H]*

1H-NMR (CDsOD, 400 Hz): § [ppm] 1.38 (d, 3H), 2.00 (s, 3H), 3.28 (m, 5H), 3.79 (m,
4H), 5.97 (td, 1H), 6.63 (d, 1H), 7.22 (d, 1H), 7.50 (d, 2H), 7.64 (d, 2H).

Example 9: 4-((S)-2,2-Difluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-3-
30  yl)-benzenesulfonamide

181 mg, yield 99%. ESI-MS: 411.1 [M+H]*

1H-NMR (CDsOD, 400 Hz): & [ppm] 1.38 (d, 3H), 2.00 (s, 3H), 3.28 (m, 5H), 3.79 (m,
4H), 5.97 (td, 1H), 6.63 (d, 1H), 7.22 (d, 1H), 7.50 (d, 2H), 7.64 (d, 2H).



ESI - V5: 427.1 [ MtH * 1H NMR (CD30D, 400 Hz): 8 [ppm 1.38 (d, 3H), 3.28 (m
4H), 3.42 (s, 3H), 3.48 (m 1H), 3.74 (m 4H), 5.97 (dt, 1H), 6.39 (d, 1H),
7.43 (d, WRH)2p09/05660(d, 1H), 7.65 (d, 2H). Exanpl e BPET/EP2008/064732

N ( 2- Met hoxy- 6- pi perazi n-1-yl -pyridin-3-yp9y-4-(2,2,2-trifluoro-1-nethyl-
15et hyl ) - benzenesul f onam de 42ng, yield 31% ESI-Ms:445.1 [MFH f | H NWR
(CDCl 3, 40Qx Hz 6 p 43 (m
iy 3 5o Eaerpie 0B piuddte by RemyyNTe iy Spibathu ot

3H). 20Exanptbenzgnesulfonamide

N- (2- Met hoxy- 6- pi perazi n-1-yl -pyridin-3-y1)-44(S)-2,2,2-trifluoro-1-nethyl-
et hyl) - ben28tesy lyfeth09¥%dESUBIRY 41 V.1 elMkH§2% ESI - V5: 445. 1 [ MtH|

1H NWVR (00013, 400 Hz): 5 [ppm 1.48 (d, 3H), 3.10 (m 4H), 3.38 (s, 3H),
3.43 (m 25ﬂ+h¢)MRQC§?obn1004ﬁﬂ 5P p%ﬁh(f% (oSaH?H)oo(% éﬂ (¥hs g:'T%H 73351@&10' 2H) ,

Tabl ot 8501 e Pl oliThg Bopbal 7 adtal B 2%2&5@(@%”%4" L presa i’ tne

customary manner: WO 2009/ 056600PCT/ EP2008/ 064732 31 40 ngof substance
from ExarrpIEé‘i"!M@Zb_ﬁ‘g@f2 %Jf'ﬂu%f’ér'@ﬁthibetéy'hb'd? ’@%tméltq Wpﬂ@ZWgBV' MYEdinoke 52. 25
ngof Aer osiyl){benhzéredseliorcamhily pure silicic acid in subm croscopically fine

di spersion) 6.75 ngof potato starch (as a 6% paste)

Characterised as HCI salt:

ESI-MS: 430.1 [M+H]*

10 "H-NMR (DMSO-ds, 400 Hz): 5 [ppm] 1.45 (d, 3H), 1.90 (s, 3H), 3.14 (m, 4H), 3.67 (m,
4H), 4.98 (m, 1H), 6.68 (d, 1H), 7.12 (d, 1H), 7.63 (d, 4H), 8.93 (s, 2H), 9.55 (s, 1H).

Example 12: 4-((R)-2,2,2-Trifluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-
3-y)-benzenesulfonamide

420 mg, yield 99%. Characterised as HCI salt:
15 ESI-MS: 430.1 [M+H]*

1H-NMR (DMSO-ds, 400 Hz): & [ppm] 1.45 (d, 3H), 1.90 (s, 3H), 3.14 (m, 4H), 3.67 (m,
4H), 4.98 (m, 1H), 6.68 (d, 1H), 7.12 (d, 1H), 7.63 (d, 4H), 8.93 (s, 2H), 9.55 (s, 1H).

Example 13: 4-((S)-2,2,2-Trifluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-
3-y)-benzenesulfonamide

20 62 mg, yield 47%. Characterised as HCI salt:
ESI-MS: 430.1 [M+H]*

1H-NMR (DMSO-ds, 400 Hz): & [ppm] 1.45 (d, 3H), 1.90 (s, 3H), 3.14 (m, 4H), 3.67 (m,
4H), 4.98 (m, 1H), 6.68 (d, 1H), 7.12 (d, 1H), 7.63 (d, 4H), 8.93 (s, 2H), 9.55 (s, 1H).

Example 14: 4-((R)-2-Fluoro-1-methyl-ethyl)-N-(2-methoxy-6-piperazin-1-yl-pyridin-3-
25  yl)-benzenesulfonamide

160mg, yield 80%. Characterised as HCI salt:
ESI-MS: 409.1 [M+H]*

1H-NMR (DMSO-ds, 400 Hz): § [ppm] 1.23 (d, 3H), 3.12 (m, 4H), 3.18 (m, 1H), 3.35 (s,
3H), 3.67 (m, 4H), 4.52 (dd, 2H), 6.37 (d, 1H), 7.34 (d, 1H), 7.45 (d, 2H), 7.59 (d, 2H),
30 9.28 (m, 3H).



B) Sugar - coated tablets 20 nmg of substance from Exanple 1 1060
nmg of core conposition 70 ng of saccharification conposition The core
conposi tiwo 20@nBs@bs of 9 parts of corn starch, 3 partspofi/Hraeose3and 1
part of 60:40 vinyl pyrrolidone/vinyl acetave copol yner. The
saccharification conposition consists of 5 parts of cane sugar 2 parts of

corn starc 2 parts ciumc an rt of. t

cugar - coat exaab 1 2-0RrER it TeEh S b S REb e einr £ B dBient 1y
provi ded wiyDibeazepssulforanige ce-r esi st ant coating. |V.Biol ogical

i nvestigations Receptor binding studies: The substance to be tested
was eit her 2dngs gieldetB% Chebdtarnsdd Shiensgithor (r) (BASF- 20AG) or in di nethyl
sul foxide and then diluted with water to the desired concentration. a)

Dopami ne Dgdiagept or yodhepasgay m xture (0.250 m) was conposed of
menbr anes derived from - 506 HEK- 293 cel | s possessing stably expr essed

Bﬂ??grd?fi?ﬂf“ﬁ%%”ﬁf% A8 o) ¢ L LR RRLE By PRIV fFCurve
o 1M Spi FENoRE (TodpECRIFE. SBRGY: 1 dipddsity. hicei(dr & Wd@ondre

triplicate9.ZBhe,3ubati on buffer contained 50 mvltrls 120 MM NaCl, 5 nM
K, 2 MM Cad 2, 2 mMMCl2 and 0. 1% bovi ne serum al bum n, 10 pM qui nol one

and 0. 1% amrrmem em@ A-DIMEBRE RehelryRethyJN- tﬂ%ethBQﬁ‘-G%érQimW pefdiHsted to

pH74w|t_F|g|_30 m ne D2L receptor: The assay m xture (1 m) was
conposed ofy rtr)e AOY af sorf §1 106 HEK-293 cells possessing stably expressed

human dopam_ne Da receptors (Il ong |soforrr) and 0.01 nM [ 1251] i odospi perone
and i ndBbati’B19: M'Gidf%%%((t”ﬂﬁré‘l:teﬁ?%%'dﬁf U in addition, test substance
(inhibition curve) or 1pM hal operidol (nonspecific bi ndl ng). Each assay

m xture 35WaHd-M3in i n427ilpIMddite. WO 2009/ 056600PCT/ EP2008/ 064732 32 The

i ncubation buffer contained 50 mMMtris, 120 MM NaCl, 5 nMKCl, 2 mM Cad 2,

2 mM MyCl12 1|arw|v|§(¢Eiﬁz<bDVAcr()eH,-_s)e5wnnﬂl1bwid:|3HI®2$)uﬁ,fm), vag (@diHyssed (o pH 7.4
with c) Mea r?%‘? mhg%ﬁ 6. %Fot ﬁy%,:‘?d(é 8 2GR REURA£E5 &, 2£5C for

60 m nutes, the a S were

Example 17: N-(2-Methoxy-6-piperazin-1-yI-pyridin-3-yI)-4-(2,2,2-trif|uoro-1-methyl-
15  ethyl)-benzenesulfonamide

42mg, yield 31%.
ESI-MS: 4451 [M+H]*

1H-NMR (CDCls, 400 Hz): 5 [ppm] 1.48 (d, 3H), 3.10 (m, 4H), 3.38 (s, 3H), 3.43 (m,
1H), 3.59 (m, 4H), 5.20 (br s, 2H), 6.17 (d, 1H), 7.37 (d, 2H), 7.63 (m, 3H).

20 Example 18: N-(2-Methoxy-6-piperazin-1-yl-pyridin-3-yl)-4-((S)-2,2,2-trifluoro-1-methyl-
ethyl)-benzenesulfonamide

45mg, yield 62%.
ESI-MS: 445.1 [M+H]*

1H-NMR (CDCls, 400 Hz): 5 [ppm] 1.48 (d, 3H), 3.10 (m, 4H), 3.38 (s, 3H), 3.43 (m,
25  1H), 3.59 (m, 4H), 5.20 (br s, 2H), 6.17 (d, 1H), 7.37 (d, 2H), 7.63 (m, 3H).

[l. Examples of galenic administration forms

A) Tablets

Tablets of the following composition are pressed on a tablet press in the
customary manner:



t hrough a Whatman GF/ B gl ass fiber filter under vacuumusing a cell
collecting device. The filters were transferred to scintillation viols

usi ng a fwobtesdssansf er system After 4 ml of U tinm CGolpdT(HPaesa@s4l32 have
been added, the sanples were shaken for oge¢ hour and the radioactivity was
t hen counted in a Beta-Counter (Packard, Tricarb 2000 or 1022000A). The cpm

val ues were conv ted |ntf) Lgﬂn ng %%sta]nﬂard quench series and the
progr am bel ongi né {9 t he © HEEIANE ﬁro @"P'Hhi biti on curves were anal yzed by
means of iteratil¢@mMbnl i AberNsEGPessi on anal y- sis using the Statistical

Anal ysi s Systemi1B3ABYy whotfelatin simlar to the" LI GAND' program described by

Minson and Rodbag qln 15I no]t gt%s tests, the conpounds according to the
|nvent|gn exhi bit nities for the 03 receLE)tor é< 10 PM
frequently <50 r?l\ﬁ mﬂ paP RaR (Dempcalpuse Riliqs; Add Sy LB FoRFaP'@lY ihe D3
receptor. The r @spetsionpf the binding tests are given in Table 1. +++ <

| OnM  ++ <100nMg. 75 Mg 100@ﬂMta@T§!§}bﬁ(;ﬂsaE§f@§@:§t@ K (03) [nM Selectivity vs.
D2L* 1 +++ >50 2 +++ >50 5 +++ >50 +++ >50 7 conparative

B) Sugar-coated tablets

20 mg of substance from Example 1
10 60 mg of core composition
70 mg of saccharification composition

The core composition consists of 9 parts of corn starch, 3 parts of lactose and 1 part
of 60:40 vinylpyrrolidone/vinyl acetate copolymer. The saccharification composition
consists of 5 parts of cane sugar, 2 parts of corn starch, 2 parts of calcium carbonate

15 and 1 part of talc. The sugar-coated tablets which had been prepared in this way are
subsequently provided with a gastric juice-resistant coating.

V. Biological investigations

Receptor binding studies:

The substance to be tested was either dissolved in methanol/Chremophor® (BASF-
20  AG) or in dimethyl sulfoxide and then diluted with water to the desired concentration.

a) Dopamine D3 receptor:

The assay mixture (0.250 ml) was composed of membranes derived from ~ 108
HEK-293 cells possessing stably expressed human dopamine Ds receptors, 0.1 nM
['?®l]-iodosulpride and incubation buffer (total binding) or, in addition, test substance

25 (inhibition curve) or 1uM spiperone (nonspecific binding). Each assay mixture was run
in triplicate.

The incubation buffer contained 50 mM tris, 120 mM NaCl, 5 mM KCI, 2 mM CaCl,
2 mM MgClz and 0.1% bovine serum albumin, 10 uM quinolone and 0.1% ascorbic
acid (prepared fresh daily). The buffer was adjusted to pH 7.4 with HCI.

30 b) Dopamine Dz receptor:

The assay mixture (1 ml) was composed of membranes from ~ 108 HEK-293 cells

possessing stably expressed human dopamine Dz receptors (long isoform) and 0.01

nM ['2%]] iodospiperone and incubation buffer (total binding) or, in addition, test sub-

stance (inhibition curve) or 1uM haloperidol (nonspecific binding). Each assay mixture
35 was runin triplicate.



+ >10 8 +++ >50 9 +++ >50 10 +++ >50 11 +++ >50 12 +++ >50 13 +++ >50 14
+++ >50 15 +++

WO 2009/056600 PCT/EP2008/064732
32

The incubation buffer contained 50 mM tris, 120 mM NaCl, 5 mM KCI, 2 mM CaClz, 2
mM MgClz and 0.1% bovine serum albumin. The buffer was adjusted to pH 7.4 with
HCL.

¢) Measurement and analysis:

5  After having been incubated at 25°C for 60 minutes, the assay mixtures were filtered
through a Whatman GF/B glass fiber filter under vacuum using a cell collecting device.
The filters were transferred to scintillation viols using a filter transfer system. After 4 ml
of Ultima Gold® (Packard) have been added, the samples were shaken for one hour
and the radioactivity was then counted in a Beta-Counter (Packard, Tricarb 2000 or
10  2200CA). The cpm values were converted into dpm using a standard quench series
and the program belonging to the instrument.

The inhibition curves were analyzed by means of iterative nonlinear regression analy-
sis using the Statistical Analysis System (SAS) which is similar to the © LIGAND”
program described by Munson and Rodbard.

15 Inthese tests, the compounds according to the invention exhibit very good affinities
for the D3 receptor (< 100 nM, frequently < 50 nM, in particular < 10 nM) and bind se-
lectively to the Ds receptor.

The results of the binding tests are given in Table 1.

+++ < 10nM, ++ <100nM, + < 1000nM

20 Table 1:
Example Ki (Ds) [nM] Selectivity vs. DL’
1 +++ >50
2 +++ >50
5 +++ >50
6 +++ >50
7 comparative + >10
8 +++ >50
9 +++ >50
10 A >50
11 +++ >50
12 +++ >50
13 A >50
14 et >50
15 A >50
16 A >50
17 +++ >50
18 A >50




>50 16 +++ >50 17 +++ >50 18 +++ >50 WD 2009/ 056600PCT/ EP2008/ 064732 33 "
Ki (D2L)/Ki (D3) CLAIMS: 1.A

N- ( 6- pi pewezbe/asegobpyri di n- 3-yl ) benzenesul f onam de conpegmdpredosibesf or mul a

I wherein Rlis selected fromthe group3gonsisting of hydrogen, |inear
Cl1-C3 al kyl and

* Ki(D2L)/Ki(D3)



fluorinated linear G -C3 al kyl; R2is hydrogen or nmethyl; 10R3is sel ected
fromthe group consisting of hydrogen, hal ogen, d-C2-al kyl, fluorinated
Cl-C2-al kyl, d-C2-al koxy and fluorinated C -C2-al koxy, R4is Cl-C2-al kyl or
fluorinated G -C2-alkyl; is 0, 1 or 2; 34 and the physiologically
tolerated salts of these conpounds and the N-oxides 15thereof. 2. The
conpound aélg‘ﬁé(@ med in claiml1l, wherein RL is hydrogen. 3. The conpound as
clainmed in 1 or 2, wherein R2 is nethyl. 4. The conpound as cl ai med
in claim3, wherein the carbon atomthat carries R2 has S-configuration. 20
5. The conmpoundAdE(@:-PiRerazi-1-HIPyidin-Srydbenzasesilipnamidecsampavndbiie: hat carri es
R2 has R-confi fpamatailon. 6. The conpound as clained in clains 1 or 2,
wherein R2 is hydrogen. 7. The conpound as clainmed in any of the preceding
clainms, wherein R3 is nmethyl. 8. The conpound as clainmed in any of the
precedi ng cl ai ns, V\,Eerei n R4 is fiyl . 25 9. The conpound as clained in
claim8, wherein th arbon atom yhat carries R4 has S-configuration. 35
10. The conpound as clained i N |m8,I o= the @yfgn at om t hat
carries R4 has Rgdanfjl gur:N' . n@ el aimed in of the
preceding clainms, whexein/n iy 1. H 112 orrp\oynd as clainmed in any
of thegpreceding clainms, wherein nis 20 5137 The ¢ rrpound according to
claiml1, selected fromthe group consisting of:

4- (2- Fl uor o- 1wneitehy! - et hyl ) - N12- et hy1- 6- ( 3- et hyl - pi perazi n-1-y1)-pyridi n-
3-y1l] - benzenesul f onam de

4- ((R) 2- Fl uoge- 1igj éd'f%rﬂg{e)grhlﬂgcgﬁst@%b oPh{drByer iAB YL cPARRGAG N- 1-y1) -

pyri din-3-A-benzepestl I ONATLIE ¢, alky:

R2 is hydrogen or methyl;

10 R3 is selected from the group consisting of hydrogen, halogen, C+-Cz-alkyl,
fluorinated C1-Cs-alkyl, C4-Cz-alkoxy and fluorinated C4-Cz-alkoxy,

R+ is C4-Cz-alkyl or fluorinated C+-Cz-alkyl;
n is0,1o0r2;

and the physiologically tolerated salts of these compounds and the N-oxides
15 thereof.

2.  The compound as claimed in claim 1, wherein R' is hydrogen.
3.  The compound as claimed in claims 1 or 2, wherein R2 is methyi.

4. The compound as claimed in claim 3, wherein the carbon atom that carries R2
has S-configuration.

20 5. The compound as claimed in claim 3, wherein the carbon atom that carries R?
has R-configuration.

6. The compound as claimed in claims 1 or 2, wherein R? is hydrogen.
7.  The compound as claimed in any of the preceding claims, wherein R? is methyi.
8. The compound as claimed in any of the preceding claims, wherein R* is methyl.

25 9. The compound as claimed in claim 8, wherein the carbon atom that carries R*
has S-configuration.



104- ((S)-2-Fluoro-1-nethyl -ethyl)-N12- net hyl -6- ((S) - 3-net hyl - pi perazin-1-y1l
)- pyridin-3-yl]-benzenesul f onam de,

4- ((R) - 2-Fl uoro- 1- et hyl - et hyl ) - Nd2- net hyl - 6- ((S) - 3- net hyl - pi perazi n-1-y1) -
pyri di n- 3- A- benzenesul f onam de 35
4-((S)-2-Fluoro-1-nmethyl-ethyl)-N42-net hyl - 64(R) - 3- et hyl - pi perazi n-1-y1)-

15pyri di n43-yLj - enesul f,onani.de, . . .
2 (2 i uof: 17he PRPSURTSH SRAD Eeiy . eomeipupaseeon A by Faiee 1o
benzenesul f onBas Beconfiguration.

4- ((R) - 2- Fl uor o- 1- met hyl - et hyl ) - N12- net hyl - 6- pi per azi n- 1-yl - pyri di n- 3-y1] -
benzenesulfl.ondhe dempound as claimed in any of the preceding claims, wherein n is 1.

204- ((S) - 2- Fl uor o- 1- net hyl - et hyl ) - NA2- net hyl - 6- pi perazi n-1-yl - pyridi n-3-yl |
- benzenegpl T $A&BbMBound as claimed in any of the preceding claims, whereinnis2.
4-(2,2-Difluoro-1-nethyl -ethyl)-N(2-nmethyl-6-piperazin-1-yl-pyridin-3-yl)-
benzengsul f,onam . . -

2 (955, 330 1% 6P geaunskasioraing Rygmy: solerieg P e o SIS §F - pyr i i n- 3-
y1l) - 25benzenesul f onam de _ . -

4- ((R) - 2, 2- Di HE@diwratrraethyiratey hi$-methys-Eridmethyieriparadn-d N hevidin-3¥Yr i di n- 3-
y1l) - benzeneshérizenasdlideamide
4-(2,2,2-Trifluoro-1-nethyl-ethyl)-N(2-methyl-6-piperazin-1-yl-pyridin-3-y
1) - benzenes Uhf(m)@l:@@ro-ﬁ%ethyl-ethyl)-N-P-meth I-B-((R)-3-methyl-piperazin_-1-yI{- o
4-((R-2,2,2-Tr lf{ﬁ’}goh%’;?%‘- met iyl - et.gé/ ) - N 812- met hyl- 6- pi perazin-1-yl-pyridin
-3-yl)- benzeR¥S dl ggresuttonami

44(S)-2,2,2-Trifl uoro-1-nethyl -ethyl B-N— 2- et hyl - 6- pi perazi n- 1-yl - pyridi n-
3- y1) 10 penzendd{DiohikpiogEmethyl-ethyl)-N-{2-methyl-6-((S)-3-methyl-piperazin-1-yl)-

54- (2- Fl uor o- pyridii-By]-tenbenesulibriatnio®t hoxy- 6- pi per azi n- 1-yl - pyri di n-3-y1) -
benzenesul f onam de

4- ((R) - 2- FI uopQRh-3TFuBM-1-fe-beriyn (N[ 2TRe bRy &) B RethdidiPerbzifl -pyr i di n-3-y1)

- benzenesul f gnapi de :
4-((S)-2-Fl uo%r-'dl]a'ﬂ’émfﬁﬁng%rf%w?qa@'?%- met hoxy- 6- pi perazi n- 1-yl - pyri di n- 3-y1)
- 10benzenesul f onam de _ ‘
4- (2, 2- Di f | uofd(S)=2rElupip-1-gretim-pthv) (N Rasethyk§- ) Srpethakpiperazipt 1-yirr i di n- 3-y1)
- benz®nesul f ppritin-8§1-benzenesulfonamide
4-((S)-2,2-Di fluoro-1-nethyl-ethyl)-N(2-nethoxy-6-piperazin-1-yl-pyridin-3
-y1) - benzenegubFRagH¢ . N[ 4 ulenvridine il

3;{? [ Hieth Iyef'[r-‘yel)t ﬁﬁ )mﬁqjye g_pr%%?r Ty yé_pgll'l%grSayzq n-1-yl - pyridi n-

1544(R) -2, 2- DL L oL QO nerd oxy-
3-y1)
4-((R)-2-Fluoro-1-methyl-ethyl)-N-[2-methyl-6-piperazin-1-yl-pyridin-3-yI]-
benzenesulfonamide
20 4-((8)-2-Fluoro-1-methyl-ethyl)-N-[2-methyl-6-piperazin-1-yl-pyridin-3-yl}-
benzenesulfonamide
4-(2,2-Difluoro-1-methyl-ethy!)-N-(2-methyl-6-piperazin- 1-yl-pyridin-3-yl)-
benzenesulfonamide
4-((S)-2,2-Difluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-3-yl)-
25 benzenesulfonamide

4-((R)-2,2-Difluoro-1-methyl-ethyl)-N-(2-methyl-6-piperazin-1-yl-pyridin-3-yl}-
benzenesulfonamide

4-(2,2,2-Trifluoro-1-methyl-ethyl)-N-(2-methyl|-6-piperazin-1-yl-pyridin-3-yl)-
benzenesulfonamide



benzenesul f onam de

N- ( 2- Met hoxy- 6- pi perazi n-1-yl

yl)- benzenesul f onam de
N (2- Met hoxy- 6- pi perazin-1-yl-pyridin-3-38)-4-((S)-2, 2
,2-trifluoro-1-nethyl-ethyl)- 20benzenesul f onam de

B “Béxz24@@%%%&5@%@%5%%9**18& et ARt Dbl T !

t hese conmpounB@nzenesulfoRamider naceuti cal conposition conprising at | east one
conmpound as clainmed in 25any of clains 1 to 13, optionally together wth at
| east one phy4i((8)eR edlriflyoractemptrabethy}-dt-(Z-raethyk6-piperdzirat-yi-pyridirt3yte.
compound as ChghigRdsiifonamiyeof clains Ito 13 for the use as a medi canent.

16. The corrpound as claimed in any of clains Ito 13 for the use as a

SRR P RS e BUBRRRL A B IR T oy o

nmedi cagen

t
dopam ne Da

-pyridin-3-y1)-4-(2,2,2-trifluoro-1-nethyl-eth

15. A

claims 1 to 193”436?54!@8375@% medi cament for treating a medical disorder,
wherein the medical disorder is selected from schizophrenia, drug

addi cti on,

the formla | Nenzen¥b\ffoRbmidda 1S an N-protecting group and wherein n,
and R4 are as defined in clains 1 to 12.
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14.

15.

16.

4-((S)-2-Fluoro-1-methyl-ethyl)-N-(2-methoxy-6-piperazin-1-yl-pyridin-3-yl)-
benzenesulfonamide

4-(2,2-Difluoro-1-methyl-ethyl)-N-(2-methoxy-6-piperazin-1-yl-pyridin-3-yl)-
benzenesulfonamide

4-((S)-2,2-Difluoro-1-methyl-ethyl)-N-(2-methoxy-6-piperazin- 1-yl-pyridin-3-yl)-
benzenesulfonamide

4-((R)-2,2-Difluoro-1-methyl-ethyl)-N-(2-methoxy-6-piperazin-1-yl-pyridin-3-yl)-
benzenesulfonamide

N-(2-Methoxy-6-piperazin-1-yl-pyridin-3-yl)-4-(2,2,2-trifluoro-1-methyl-ethyl)-
benzenesulfonamide

N-(2-Methoxy-6-piperazin-1-yl-pyridin-3-yl)-4-((S)-2,2,2-trifluoro-1-methyl-ethyl)-
benzenesulfonamide

N-(2-Methoxy-6-piperazin-1-yl-pyridin-3-yl)-4-((R)-2,2,2-trifluoro-1-methyl-ethyl)-
benzenesulfonamide

and the physiologically tolerated salts of these compounds.

A pharmaceutical composition comprising at least one compound as claimed in
any of claims 1 to 13, optionally together with at least one physiologically
acceptable carrier or auxiliary substance.

A compound as claimed in any of claims 1 to 13 for the use as a medicament.

The compound as claimed in any of claims 1 to 13 for the use as a medicament
for treating a medical disorder susceptible to treatment with a dopamine Ds
receptor ligand.

di a{ﬁﬁ)iz:Fhequ-(rmwlrystrqnd\l {2-metioay-6ebiperazinii-yl mridin‘-iie;d)mound of

R2, R3
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17. The compound as claimed in any of claims 1 to 13, for use as a medicament for

treating a medical disorder, wherein the medical disorder is selected from
schizophrenia, drug addiction, diabetic nephropathy and biopolar disorder.

18. A compound of the formula IV

R3 R®
a
. — H
RN Ny /N i qR4 (V)

wherein R2 is an N-protecting group and wherein n, R2, R? and R* are as defined
in claims 1 to 12.





