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relates to conpounds of the general formula | Ar |
wherein 5 Ar is unsubstituted or substituted aryl or
6- nenbered heteroaryl, containing one, two or three
nitrogen atonms, and wherein the aryl and the
heteroaryl groups are substituted by one or nore

substit uents seI ect ed fr m t he conS| st ing of
hydr X7 A MR n\!ﬁ S GLYCINE UPTAKE
(Cl-C6)-al kJN E%}E@WFQBEHE ) F BS){ HOSES

(4 -Co6)-al koxy, (d-GC6)-al koxy substltut ed by hal ogen,
NR R8, C(O RO or SO2R10; Rl is hydrogen or
(62 prebont alvertion Rdateh dpanads oftthp gadedltfibamdla dm each
ot her hydrogen, (CR2)n-hydroxy for R being 15
hydrogen or C -C6)-al kyl, or are (O -C6)-al kyl,
(C2-C6) - al kenyl, (C1-C6) -aI kyl szubst ituted by haI ogen,
(CH2)n (C3-C6)-cycl oal kyl 2N ,H%t erocycl oal kyl ,
(CH2) n- O (C1-C6) - al kyl or ( aryI or R2 and R2'
formtogether with the QA they are attach
a heterocycl oal kyl rin§ containing in
addition to the N ato 2 +0at om  sel ect ed
20 fromthe group consi sti n@ of b S or 0, which rings
are unsubstituted or substituted by (CI-IZ),,-hydroxy,
(C1-C6) - al kyl, (C1l-C6)-al koxy, (CH2)n-O (Cl-0C8)-al kyl,
YQ{ Qym together with the N atoma 5-nenbered
e?eroaryl group, optionnally containing in addition
to the N atomone, two or three further nitrogen atons
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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 (CHay)n-hydroxy, (Ci-Cs)-alkyl, (C;-Ce)-alkoxy, (CHz2),-0-(C;-Ce)-alkyl, or form
together with the N atom a 5-membered heteroaryl group, optionnally containing in
addition to the N atom one, two or three further nitrogen atoms and wherein the

heteroaryl group is optionally substituted by (C;-Ce)-alkyl;



atons and wherein the heteroaryl group is optionally
substituted by hal ogen, (Cl-C6)-al kyl or
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pharmaceutical Iy acceptable acid,addition salts
thereof with the proviso that” %
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the term"al kyl" denotes a saturated straight- or




30 group containing from1l to 6 carbon atons, for
exanpl e, nethyl, ethyl, propyl, isopropyl, n-butyl,

wO-2005t028260 2- but yl , t-butyl and the |ike. PrefePC&a®P2004/009665

10

15

20

25

30

al kyl groups are groups wth 1 - 4 carbon atons. The
tern1 ‘al kenyl " denotes an unsatd?ated straight- or

@%gyrg%rx g?&' roglI kcgh%%%%‘szuygﬂs ?F%ﬁ% IW 1%% b(%enL etal., J.

20@5#@&3%089(6) BeT/70P22003). 009665 The term "hal ogen”
denotes chlorine, iodine, fluorine and brom ne. The

term Gifcle tré}ﬁg&tt&% iehiDREYS YA S%ﬂgblg Y& th€ 1 25Q0Rk b ?neurglogical and

h drocar on.r I cal conS|st|n one Or nore
r pﬁtg@PWﬁ cHiserderse hle majQaity Pﬁgdgsqages atgasdmphicated are psychoses,
na&muo@hreﬁ@z (A:ﬁ%e’#fmi ?ﬁuﬂb{ﬁléy D] Exphephi Mkr. ParedBel 1t (@9 %63-572, 2001),

nmber ed e cont ai ni.ng ,one,
PR PG BT Ra et S efRIB OB SEsite ot de mood disorders
c assbdatgd Mith psychaml disofrders suchrap heutp yirandtydr, depyéssiohjwsbaciated with

péfpiofgr %s%y(lfr% x¥ ehq%%é'dll%k'de% agsoa 'd%h SCEIZ%H{]I‘CH}ﬁ F]P a.}oaxg ET et al,

roar | Ona
a@uigt Nesrrobiol. t67e 1 73\2@\&, éﬂﬁ%raeltlsmmsmdetsr(ﬁ‘eelssburl\tihdr Neuml Trans,.

N, 9951@3%99@ We%so@d&pa&ws aeltneaf g*ﬁkhﬁh&gaage related

carbocycllc radi cal, faor. exam
2dementiaandsepis depentiagf the %Zh%lm gmae, Wmdwrders in a mammal,

t mcamh 4 huin@h/ Aeativh deﬁénedlt&aaag aﬁ@fpﬁglqg\‘tlﬁie@ gEKmH Miller DJ, Exp.
a._non a arpon radica or
egﬁ ?é T PRIl 1(@2%@%5&%@&% et r ahydr of yranyl ,
t etr aﬁ‘)lﬂlB,QnWeamiyg activagdn of NYIDA raayptoed vial Giwi-1 1nhibition may lead to
ge%rté tﬂaﬂt)f%a’t Rg)}cﬂgg g%ﬁlg %thggg pcﬂﬁlenﬂx and [ ther flfs>e/ases in which cognitive

onor armaceutrca
apm@pisatﬁre irapaideda statihtas ottertidn @eﬁcé idinoaders os Alzheinwir’s disease.
i norgani c and organi ¢ acids, such as hydrochloric

aci d, op &fslﬁm&seﬁ EﬂvfeHﬁérPaéQhéjcomp&ﬁﬁ'ﬁ%?fdrﬁuﬂ&I Ser se, the use of
citric % fumari ¢ [ el ?

aE‘é‘PP%u og for, g} ﬁxpc?t egdqharmgcgpp y@c%?@ le salts for the manufacture
nraf haficaBkihts G5t the a@a@henp of dikssenaslutcHap hetiatid ofNMDAGeceptors via
f S}Fyﬁull 1P[1%f erqﬂﬁgerl arc]‘ﬁ%ie, %ﬁé]lf;c%%}% sﬁ){frs%cg | ea tc&@gulé\rn accordance

( @ith@s) mle:ktycbn ar(cﬁhefﬁ@)'echiduybh as whib b thetuselofpniyadunge of formula I in

Rt Ol KA SIS Wi 9088y and

2@@511@& 3@3@0917@1115@@%1@ @0éother dipeqmes insvitighicogpitiveqrocesses are
of h%% el attg%lcﬁfk@eﬂgg dls@fcf‘eré &dﬁEﬁé'igﬁPE biedseOm each

r hydrogen droxy f bei ng hydrogen
or Cl-
(C2- oe)- = VF—a in "‘“@83 uscw&%s Yepmnabds ¢fihegrgsgnt invention are

h adlﬁ@@hrenﬁﬁﬁéﬂiuééﬁnﬁaﬁ}nﬁy ahd alFhyimer(s@iEehse,
het er ocycl oal (CH2)n O (4 -C6) - al kyI or (CH2)n

ﬁ;élr oglg?%herﬁlﬁr gen B@ef?@ 1&%%%% @P %@ém% 3e ag%eu c}prrespondmg

1enmonssr$\imi/00bptl@tl®ms S-(C1- ce) aI kyI S02R10 or
is NR'R12; R7 and R8 are independently from each ot her
hydr oge p,sed(}@my,, the tezgr '@yl clgpotsai kathraged 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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g?l zcefé}?gl rl(%l‘% HH n%e(r:ee ugétgr%ﬁ% z%rg}él r?gg%r*@é{\m O 'Jh?caa Cfu%ro%en atoms”

salehstet het@oivaledOardhatit oirbouyichig radamb dorrtemple fyoidyl pgrazinyl,
-1 ar.gin% eferred rgadhi -
[ 2P EPXB??ZMR&F Eit o) 5-ni tro- benzoyl ]

- pi perazin-1-yl}-3-fluoro- phenyl)-ethanone, 1-{4-
[ 4-(2- ']mectémln E5cyheambaned Beteioaryd gtoapzapyionally gantzining-in agdifion to the

uor o eth n
(&3 pstipee Ry Bkiee Sy ARGER10ng Hnotes amopoyalops aromatc
Zafhaepdlie-rpdiesiyfoy eﬂ:hlda pmplyl 2,5-8ihfydlneepyrrel-1-yl, imidazolyl, pyrazolyl,

[ 4-.(2-1,s0but yl.am no-5-ni tro-benzoyl) - pi perazin- |-yl]
&Hé?ﬂﬁl tg‘%‘ﬁﬂone, WD 2005/ 023260 -8 PCT/ EP2004/ 009665
1-{4-

[ 4 (2 Theo;hnh) (ihetemiyaosliphilenatestermmoybinatic pydrazirhon radigal, for

-3-11 u N
et i RARFoata senghydropyrany, azecidingl
| -Wriohd&ryﬂ |pimerlipfigpiperezingl, rempindinyborlthfotnorpholinyl.

[4 (2-cycl opentyl am no-5-nitro-benzoyl) - pi perazi n-1-vyl

[ 2_ ?ar :’Jif] %&F %a}{rg%%eﬁlgfaqgna%c%ta%ﬁ é]tlci adc# f}on salts" embraces salts with

- PinpgYaniti andlorgdric &idd, suhas [hlylén'whlpnc atldamm(eaad,(;ulfunc acid,

\'I:\E}rél?t,oggﬁ ch?ecflcf rg{tﬁg agg%?%%h aﬁc%.)ci1 g&mgj&&% gihéc &aﬁ élcet%c acid, succinic
( AddBartatdayld, rr(eﬂian%)ﬂfahic)abldspl-helnlem&sulﬁmmycﬂ:lahd geaike.

(C1- C6) - al koxy, (Cl C6) - al koxy substituted by hal ogen

NR7R8, I 3; i's

hydr og%ﬁ%eﬂi‘)reg(%&ff’-p ?befmu%ﬂ}é ol %f]f?renrg%lggc oaI kyl

ring, optionally conta| ning in addltl on to the N atom

a further heteroatom selected from?\t hg?group

consisting of N, S or O, which rifgs &re 20

unsubstituted or substituted hydf oxy,

(C1-C6)-al kyl, (Cl-C6)-al koxy,

(CH2) n-= O ( Cl- 06) - al kyl , g W pith the N
atom a 5- nenbered -\@ R’ ;
m R

wherein

R’ is hydroxy, halogen, NO,, CN, (C;-Cs)-alkyl, (C,-Cs)-alkyl substituted by halogen,
(C;-Cg)-alkoxy, (C;-Ce)-alkoxy substituted by halogen, NR'R®, C(O)R® or SO,R'
m is0,1,2o0r3;



group, optionnally containing in addition to the N
atomone, two or three further nitrogen atons and

wohers@nseed he heteroaryl group is optionally subBeriEPaioedoIses
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by (G- C6)-alkyl; 25 R3, R4 and R6 are independently
from each other hydrogen, hal ogen, (Cl-C6)-alkyl or

(1~ al koxy:.~ WO, 2 Og/ 023260 PCT/ EP2004/ 009665 -9 R5
il’? I{%’,}&Eﬁ\fﬂ%{ﬁ‘%} a@‘y Cl- C6)-al kyl, SO2R10 or is
NR11R12 R~ and R8 are independently from each other

P s R T oPh e LR R e GRER R g O Rbeing

at t dybesten ob Chel ot ok ard (@4c6a4a1m1, (ﬁptjspmlkkm (C1-C)-alkyl

t dit
het arBaBA 3 Rerh O re Y Bha b et e tpramlqelie
or  QCHZP,-Os(Cyds)eatiyyl of (MHORRrd) kyl | ,
(C3-C6) -cycl oal kyl, (Cl-C6)-al koxy or NR R8; 10 R10 is
(Cl-C6)-al kyl, (CH2)n (C3-C6)-cycloalkyl or NRR3; R 1
g?%?ﬁaéﬁﬂﬁe |nﬁeﬁﬁm Ogﬂz%?mgﬁﬁac?fﬁPhhbgh¥dmhgen,

a or form

tog F%gi)%ﬁ%h &é‘%ﬁ a 5- nenbereg het er oar yl
group optionally containing in addition to the N atom

. h [ 5 at th
ot d bbby ENgEE0E0: S EiRG s Ble RISk by ha oSen

(C1-Co) - aIkyI or (CH2) n(C3-C6)-Cycloal kyl; nis O,

i e LB B e RSP SE R el &aaﬁ% B8l or

142 (@, EC4PaBlyB ok E6km ﬂogéﬂier with the N atom to which they are attached a
-(2-morp

D S A GRS Ty o o

( 5- MkdrBatdn ¥Ele@bd Hbhrthd gdbuphendistite ofN, B n- | -yl ]
-phenyl}-ethanone 1-{3-fluoro-4-

[4-(5-nitro-2-piperidin- | -yl-benzoyl)-pi perazin-|
- Jis hpdi® sayl(bst:fépan@n@cy@?) élyt{oﬁﬂ?rl (C;-C)-alkoxy or NR'R®;

[4- (2-azepan 5-nitro-benzo pi perazin-1-yl]
-3 fluoro- phenyl} et hanone, 1- (3 fluoro-4-{4-

[0 (13(@3(:%1 i@A)dJ(Ga -5 bpctoatioi &JNthénzoyl ]

- pi perazin- 1- - €t hanone, (3 fl uoro-4-{4-
[ 2- (4- et hyl - pi peridin- 1 yl)-5-nitro-benzoyl]

(Igl ?ﬁ& RZ dje ?rtdébéndeﬂﬁﬁ A efeh BARG AGdrodbhn,15(0)-(C;-Co)-alkyl,

uor o-4

[ 2- (Sprrgfdh(]ds) ke farm tagethey withthe Noatpera dymqmbered heteroaryl
1 pl 3%%) F‘% bPﬁ 15311‘ )eb}lfalfﬁﬁg Wi @ROK atom one, two or three nitrogen

[ 2 (@ometanq Mdlpwrr theihgtaroaryhgrpupisipptiopallyesypefjiufed by halogen,
: 1- (4-{4- [2-
RS AT G R i R e

-plpera2|n 1- yI} 3-fluoro-phenyl)- 35 ethanone, 1-{

3- flgerp 4

[ﬂ ( F G- 2- t hi onor phol i n-4-yl - benzoyl ) - pi perazi n- 1-
yl] aqﬂt@rﬁlla}ma@uhgai}ymecepm]ez@@%a daoresalts thereof.

PCT/ EP2004/ 009665 -10 1-(3-fluoro-4-{4-

[ 2- (3- hydr oxy-pi peridin-1-yl)-5-nitro-benzoyl ]
- Phoellawing-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,



phenyl ) - et hanone, 1-{4-

[4-(2-azepan-1-yl -5-nmet hanesul f onyl - benzoyl ) - pi perazin
wohe0sl0p3268- f | uor o- phenyl } - ethanone, 5 1 - { PCT/EP2004/009665

3-fluoro-4- [4- _a.

(5- met hanesul fonyl - 2- pyrrolidi n- 81 yl - benzoyl ) - pi per azi

R e ?;ﬂ}%drﬁ@'ﬂ“enyl}-

| - caethanytd, - benzenesul f onam de,

T o BB kO sttt Benzonl) piperazin-1-y1]-2-flyoro-phenyl}-

10 bethasomsul f onam de, 3- [4-

s (A oAb B o BB b ?aﬁ%%/ b

1- ( 3ethatomicord- { 4-

T R S A e PRGN

[ 4- ( 2thamepdiol i n- 4-yl -5-ni tro-benzoyl) - pi perazi n-1-yl |

-5-trifluoronethyl- benzonitrile, 3-fluoro-4-

[ 4- (5- met hanesul f onyl - 2- pi peri di n-1-yl - benzoyl ) - pi pera
10 ZiFarther preferredhenecanmpduridsef f@nfdlab2 o- 4- [ 4-

(5- met hanesul f onyl - 2- pi peri di n-1-yl -henzoyl) -pip

erazin- | -yl] - 20 benzonitrile,

[4-(2-fluoro-4-trifluoronethyl-pheqyl)/pi perazin-1-yl]

- (5- net hanesul f onyl - 2- pi peri di n- g-yNphenyl)

- met hanone, R

[4-(3-fluoro-4-trifluoronet ~ghe i perazin-I|-yl]

- (5- met hanesul f onyl - 2- pi per ik di
1 yl - phenyl ) - net hanon N\;§#1R R*
3-[4-(4-cyano- phenﬁ)m razinB-1-c Ponyl ] - N- et hyl -

4-pyrrolidin-1-yl- benzefesul fonam de, 3- I-2

[ 4- (4- cyano- 2-fl uoro- phenyl) - pi perazi ne-1| - car bonyl ]

-N-net hyl -4-pyrrolidin- |-yl- benzenesul fonam de, 3-

[ WHEBCIR] uor 0- 4-tri f 1 uor onet hyl - phenyl ) - pi per azi ne-

| -reanppyitbly Ha]@igéﬂl)NOf}CI\EQCl-CG) alkyl (Cy1-Cg)-alkyl substituted by halogen,

?)?/,r 1[ Pb{g—%&;?&ﬁ@ﬁﬂ&u—gﬁgn S fu%g E.hvﬁ?y lga}l?)éeepaym C(O)R’ or SO,R'%

15| -fRar QQg,Vl' b or Bk net hyl - _

pyrrolidin-1- yi benzenesulfonam de, 3-

[4-(4-acetyl -2-fluoro-phenyl)-piperazine- |-carbonyl]

Hwnqgﬁ Al erl Ja ;yl - benzenesul f onani de, 35
(4¥g§%= eé% )ﬂ%?pera2|ne | - car bonyl ] - N- net hyl -

4 p ridin-1- I - benzenesul f onam de, WO 2005/ 023260

PCI/ EP2004/ 009665 -11 3 - [4-

(4-cY%ano-2-fl uoro-phenyl) -piperazine- ar bon

N et My herpes i HH&IOP“?PalE’b‘é’H?é’ﬁ‘é‘%m sffi Bhely atom a further
[ 4- (kBB slibMd ﬁoﬁhﬁ@ SupRioBSikt@Zd oTN,|S ¢xaD batiiyh tings are

- N- net hy| - 4p peridin-1- zen sul f
20 \- netwpbaxtpﬁeé@r is'ehﬁﬂilifﬁé/i\gy éC[Pﬁ L Kﬁb&m&lpﬂé plkoxy,
Y1) - PidIg))a8)- (8 -Es) CakR BB bhm t&@ﬂi& Redithé BNadinde5-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,-
Ce)-alkyl;
25
R% R*and R® are independently from each other hydrogen, halogen,

(C1-Ce)-alkyl or (C,-Ce)-alkoxy;



3-
[4-(2-fluoro-4-trifluoronethyl-phenyl)-piperazine-I-ca

wohaosyk}260 N- net hyl - 4- PCT/EP2004/009665
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pi peridin-1-yl -benzenesul fonam de, 3-
[4-(2-fluoro-4-trifluoronethyl-ghenyl) -piperazine-

| £a 4 = Q 10 1112,
p| per’ ﬁ\gﬂ%b]f] CR‘- h%(r(}:é’gclf#'fa]c%?fgrﬁ% opis NR'R™
[4 (2-fluoro-4- trlfluoronethyl phenyl ) - pi per azi ne-

R BT e IndrPeR BRI 8L b e 4 ees. (CHo-(Cs-Co-cycloaliy or

[ 4- (@5 FCy) adllod dortfornh tag@therrwtth)the Dol tp whighethay hik@ttached a

on
ror oGRS BBk AeioSaly smssinine in sdisign e he N atom a further
pr ef kateredtoat, s clecap fruntibe gforpadoisisinglof3NFS oMORZ 0 | -3
wherein 20 hetaryl is a 6-nenbered heteroaryl,
contai ning one, two or three nitrogen atons,

OR | B hadiory ThSls)-alkyEACHYSPaRI RNy ITCS G)Halkbi HENRER';
sel ected fromthe group consisting of hydroxy,
hal ogen, N2, CN, (d-C6)-al kyl, (d-C6)-alkyl

sRBsisi(€ dra))pgenc d@aylafNaiEf
(Ci- 1ce(s “SFE%% () paens é)é@by hal ogen, NR7Rs, C(O)R9

or 25 SO2Ri0; R is hydrogen or (Cl-C6)-al kyI R2 and

RR'"ane Rihsde ehﬂ hroﬁ{réaeﬁ@ml@ @fogby AT @g)e 1-
hydr y for R ) - a Ky
%9( ra Qfg;n % mmbged eteroaryl

S u bs%ﬂohﬁ 'b?ﬂ yrtlahﬁﬁﬁﬂ% in( Q(d(zjﬂl—dﬂ}; (o% %to%&ieoﬁlfck&lthree nitrogen
r C n
tﬁmé.ayﬁ et %z ém&%eupe‘npépgelm bygialogen,

RS AlcH Abalkvif rom each ot her
hydrd(%en hal og(en 4)@5;%% QL'uéﬁ(yl or (G -Co)-al koxy;
R5 is N2, CN, C(OR9, S-(C-C6)-alkyl, SO02R10 or is

NR' Rs 21 ORZ and R8 are mdependently from each ot her

hydr ogen, C6) - cycl oal k

(C @Eétoaqhagmaceéwcqﬂafraﬁsep&?@é GWIV 1fipp fq#é ﬂwr@&fom to

whi ch they are attached a heterocycl oal kyl ring,

o tlonally containing in addition to the N atom a
feldpwingeoaroandne! loapuled epre pesferreds gr oup

Cfég@ éBt(Q CyC‘? 4%71 GSr mgpo @zbﬁ?{%‘%ﬁﬁy i - Fﬁg} fﬁ;%}o-%kfgﬁlyll} -ethanone,

(t;i’:‘:-@@prcaﬂk{gf 5 r(ltgp@)-pyr( aslicdyyldyeared) Rmera@rn-l\ﬂl Rshengd}4ethanone,
Cj(l% —@%@i@%—gzl ('5ﬁﬁﬁ?@dﬁggllé&eng-%éﬁﬁfl%?ﬁg@ﬁmﬂ)ﬁdﬁﬁ?ﬁ&zﬂ} -ethanone,
tb@fét 2-agépan-}- Vile5-mtm -benzeyB-pipermanddylivét feararphengf-ethanone,
gf gyﬂluBPJ Llc{ﬁﬁhr gerﬁ%ﬂfla% gkx”&n' 1 lz;sdsd- %’ogm‘j%?élﬁ %ﬁ’g%ﬁﬁ QW3-
het ephmryk)ket@mmp, is optionally substituted by hal ogen
grp%%’ﬁ@)rdahk{w 29%- rﬁ&‘ﬁ%)-plpgr%ngi@%d) C#ﬁ%tr%%&hyl 'iBlﬂe?aan- 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,



25 and to pharmaceutically acceptable acid addition

salts thereof. Further preferred are conpounds of
woaoomaed- 4 | -4 30 wherein WO 2005/ 023260 PCT/EP2004/009665

PCT/ EP2004/ 009665 - 13 hetaryl s 6- menbered

het eroaryl, containing one, two or three nitrogen

B R LE R PR 1 303 MG c B piperapin-1y1)-
hydr ohynylhathegens, NO2, CN, (d -Cs)-al kyl ,
LBl By Ao e DA LI e
or 563@2@?1@, Rl i's hydrogen or (Cl-C6)-alkyl; ONis a
s D RELOT o PR U o SO B D i1
sel eq'ihedylf-lethmbh@ gr oup consisting of N, S or 0, which
r I )Eﬁgl 4( gﬁéé‘%@h ]1 titf flél ?%@%@ﬁe%—??@ﬂy&fé%%%ﬂme-l—carbonyl]—

O(Cbe@e)nesulfoplamldﬁ formtogether with the N atom a

SNSRI NELEURRE Y] 2. 91 AUALOR) AN I IRALINY carbonyl-

10 ni t _rdngﬁzermmﬂfmammbh wherei n the heteroaryl group is
L I e L o S
hal odenzenefulfonefidel kyI or (CI C6) - al koxy; 20 R5 is
“%@Rﬁ“ ro ke G AR TR b IRy T gt gk RengoR piperacin-1-
TE e e A e L O

s 4 E:‘%?@- ypitio-Sit- B SRt BB bk e iRy
for E“S?k‘bf“trﬂa?é?' At s ad?lteh"?‘ré" the Group o
conbigor e b meh el e p i PR B BieByecia k)
(CC:E %hwl?dgﬂ@’al kyI (d - OG)CGaI koxyoolrkNlR' R8; NS’lcF)\’SI S
k2 Beror e énq(th%ﬂﬂfpfﬁﬁr#ﬂ% 1R LP RPN

20 C( O) Keﬁéo&&)le,m kyl, soz (Cl-08)-al kyl, or form
t h he N- nb
fg‘fﬁ V\%”ﬁgf “)9’?%[8 s H&“ﬁﬁ@’ﬁ ﬁggragihf glll]e(%er %ﬁ@qﬁf%{r&ﬂ# piperidin-

one 1t_ Mnypt}hagamﬁegogen at ons and V\herel n the

het er offr yI 43 %rér?leggt [ onabjg/lm%ég@t V]ga{‘lg haI ﬁgr?yl 2-piperidin-
2005/10%33&91 HlfhetRedédeP2004/ 009665 n isO | or2 and to
phar maceut i caI |y acceptabl e acid dition salts..
25 ¢ r?e&%&%—cmmi@nvlamlwa@e ézfﬁgaﬁm@g -69641%# trapaolidin- Ly
erf g{e?llg&gﬁlgfonatmrld? I or onet hyl - phe pi_per azj ne- |
u iflu y. | -1-¢3.
r Botfir(4-cranee?-Hyprorphenyh priBeAng-lygar n%@wi eNe@sﬁlW%ﬁa’aﬁ@@gm-l-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,
35 3-[4-(4-cyano-phenyl)-piperazine-1-carbonyl]-N-methyl-4-piperidin-1-yl-

benzenesulfonamide,



(2-nor phol i n-4-yl -5-nitro-phenyl)- [
4-(5-trifluoronethyl-pyridin-2-yl)-piperazin- |-yl]

worbisansae 10 PCT/EP2004/009665
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[ 4-(3-chl oro-5- trlfluoronethyl ? yridin-2-yl)-piperazin
1 yI'l -(2-norpholin-4-yl- r o- phenyl ) - net hanone

[ 4 ?t §(4 r%anchff ﬂuoro(;phlen)g) R1ptefag1 eéln g%r;?f)?ylk |Np mefl Zyl -4- Plpexiu]‘hn 1-yl-
- ni cbenzanesutfpndmide,

[ ? iﬁiocéglﬁ&f 56 %'hgn)a —%5 l_p)eraf% enyI Bl;% -#anon eyl 145p1per1d1n 1-yl-

(2 anrr;zhmsulrfomarmde,'s nitro- phenyl )-[4-(4-trifluoromethy
(IZ\]\?err o|‘ﬁ%¥ g‘?ﬁl. @_e%f%- % :txlél?%clﬁéﬁe‘glﬁf&P%’W&perazme- -carbonyl]-

( 6- t bérfzenesubiomniges pyr i di n-2-yl ) - pi perazin-1-yl ]

TERRNG L B AT S RS e+

[ 4- (ﬁ}pehdeb-bemzeﬁésulfomtdhyl pyri din-2-yl)-pi perazin

(é %E(%han eul onylférgetﬁ%ly%lhegp’ D:p é&%&@ nééh%%n% lﬁﬂg&jﬂ% 4
( 2- t pipktidor biyebéndengsyplfomardides 4-yl ) - piperazin- | -yl]

PR g romethel hesrnergrios o P et

| uor ameplglin-pyt-benxdhesulfoyhhidepr per azi n- | -yl ]

- et ne . . .
(SRR S rome Ry DB syl Nometbyl4-
[ 4- ( orphdlinddiybbeddeybsuffpnamiddi n- 2-yl ) - pi perazin- |
-yl'] -methanone 6-
[ 4- (5- et hanesul f onyl - 2- nor phol i n- 4-yl - benzoyl ) - pi pera
Z Fiirthérpteferred afedonipiintds of Srmah I-3
(5- met hanesul f onyl - 2- mor phol i n- 4-yl - phenyl ) -[4-(5-trif
| uor onet hyl - pyri di n-2-yl) - plpera2|n I -yl]

- met hanone
[4 (3-chloro-5-trifluoronet hyI th:Tl n-2-yl)-pi perazin

-yl] -(5-nmethanesul f onyl phol k- 4-yl - phenyl)

rrethanone [ 4- (5-chl oro- p(\ n- 2 “pi perazin-|-yl]
- (5- met hanesul f onyl - 2- nor Qn-e 3§

phenyl ) - met hanone het R

(5- met hanesul f onyl - 2\ rotrphol i n 4- yIR® phen I3)

[4-(6-trifluoromethyl-pyridin-3-yl)- pipéerazin- 1 -yl]

- met hanone WD 2005/ 023260 PCT/ EP2004/ 009665 -15 [ 4-

( 3hketeir@r o- 5-tri fl uor onet hyl - pyri di n-2-yl

) - pi perazin-1-yl] - (5-nethanesul fonyl - 2-

nor phol i n- 4-yl - phenyl ) - met hanone

( ﬁe h Q@@é—h!ﬁérﬂﬁ%tkd BeteFfapQontridiny bn& @B three n1trogen atoms,

di.n- 3-yl

5 Sonteriresbisg by onkol piRet ?eqiv%éwgvts,ﬁﬂéﬂéﬁ FELT 0 gsp
[g (5?1;;1@&1?1%'0?5? dﬂolsdy nra%guh,)Nm,w qz;llm:(, alkyl Ic1 Tp)-HRylenbstituted by

met hanesul f on ol.in
[4 (halpgﬁrm Gnﬁghékﬁ@f ?%y%o flkog. Sygﬁtﬂu}fﬁ&&@hgﬁn» NRR'y C(O)R’ or
(5- ne?ﬁgnesulfonyl 2- nor phol i n-4-yl - phenyl) -
[4-(6-trifluoromnethyl- pyrldin-2-yl)- 10
p'Rpe'iﬁﬁv'd'ﬂo enWr](C[T@s

nesul f ony nnr hoI| y
[ 'S @QdRr iaFq @éﬁkﬁ?@?ﬁ% erqaﬁh ather BYC%P&@H, <(¥Rz>n-hYdr°XY for R being
hydrogen or C;-Cs)-alkyl, or are (C,-Cs)-alkyl, (C,-Cs)-alkenyl, (C;-Cs)-alkyl
substituted by halogen, (CHj),-(Cs-Ce)-cycloalkyl, (CH»)s-heterocycloalkyl,

(CH3)n-O-(Cy-Cg)-alkyl or (CH3),-aryl or




pi perazin-I-yl] -methanone
(5- met hanesul f onyl - 2- nor phol i n-4-yl - phenyl ) -

w20(582820 f | uor onet hyl - pyri dazi n-3-yl) - pi per agTmP2004/009665
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-yl'] -nmethanone 15 5

[4-(4-dinmethylamno-[1, 3,5]tri dz]i n-2-yl)-piperazin-I-y

[']-(5-nmet hanesul f onyl -

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

(5- et hanesul f onyl - 2- nor phol i n-4-yl - phenyl )- (5 -triflu

oronet hyl -2, 3,5, 6-tetrahydro- [ 1,2

bi pyr azi nyI 4-yl) -methanone. 20 One enbodi nent of the
V2 arm]rR ar e mnpdﬂpnddemly ffam radheother WkleognnhdAogdns

unsu t t ted aryl or 6-nenbered
hete (i?raﬁcgont 62'611(8%7@, two 25 or three nitrogen
atons, and wherein the aryl and the heteroaryl groups

ar, ems%u]ﬁ ¢§U§W’S§o§% ﬁ@? %[?y] r?@ ﬁtlt 1t1 ggﬁl ect eel

()\I (d-Co6)-al kyl, (C1l-C6)-al kyl substltuted by

a0 o e R A e i a B B RS LUt ot o

PCT/ ER2QQPARGD66frmltbgdther withjtoh M giyin @ which tk&)arahteadhed a

E\)i d?ndgpro’:(y@ﬁr ll)r?r%? gngr?a{ﬁyéén%g? m%}eqi ocgnht%rthle] artggleanﬁlrther
( C2- Gajerdtbinl sebdtbitftdrt tiedgroyp kahhgig,of N, SorO;

(C3-C6) -cycl oal kyl, 5 heterocycl oal kyl,

(09 Co6) - al kyl - ( C3- C6) Cycl oal kyl , -

(@’- Ohydbiyehel y(@d;0@d)kytl 1 C;-Cg)-alkoxy or NR'R®;

(Cl - %)Yalil%:( IR )g oAy e

(C2-Co) - al kyl - OR13 (C2 06) aI kyI NR R8, aryl or
6Pﬂ@ﬁ?@@@s)bﬂy@r(mzy}(@omg)%yenoamymamw or three

ni trogen atons, - C6) -al kyl -aryl or (C -0C6)-alkyl -

or - 6- nenber ed heteroaryl cont ai ni ng one, two or three

h &E‘éﬁxﬁﬁR@ ri§e maefbe@l%e%r ﬁasl?reatzm Bthef BythroSe) €)( Pi(GQ-CQf-allwl,
oxyge nitr erein aryl,

het erSQZg/(Ql Fﬁ[lwf ahEPrAotogr O Wh N RTSST- Piegbeteheteroany]

Substgrbis I&lee&usahugqhedaamttb&h@m&rﬁeheqmd)rftmermmgen
t he dgroup conS|st|ng dr ox hal o

(O - @ Vhaeinthy @6’5%5}'1%6%1’ is gpti %aﬁabq@utefismﬁlogen,
t ogetreic, Ek? 5;(@;1_{9)@(39@6} eydduligh, they are attach a
heterocyc oa ring, optlonally containing in
addition to the N atom a further heteroatom selected
13 fromitdye,group consisting of N, S or O, which rings
are unsulbst I'tuted or substjtuted by hydroxy

( Cl - @8yl-taphyimacegicatipyccgptableyacidadditon)salis ﬂvreoé R13, or
formtogether wth the N atoma 5-nenbered heteroaryl
group, opt| onnally containing in addition to the N
atFomthenprefervad ase compeunds of forarulal-¢r ogen at ons and
wherein the heteroaryl group is optionally
substituted by hal ogen, (Cl-C6)-al kyl, (C-GC6)-alkyl
substituted 20 by hal ogen or (C3- -cycl oal kyl ; R3,
R4 and R6 are independently frog &a ot her hydrogen,
hydr oxy, hal ogen, CN, (Cl-C6)-al k (Gl - C6) - al koxy
or NR R8; 25 R5 is NQO2, ’ ~ - C6) - al kyl,
SO2R10 or is NR11R12; R~ dependently from
each ot her hydrogen, A | RY C3*K36) - cycl oal kyl ,
(C-Co6)-al kyl, or (Cg- -cycRoal kylks or formtogether
with the N atomto wh t hey I-4

wherein



are attached a heterocycl oal kyl ring, optionally
containing in addition to the N atom 30 a further

wbebt@rastcom sel ected fromthe group consi sti ngCoOEPM04809665
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or 0; 35 R9 is hydroxy, (CI-CB)-ilkyl,
(C3-C6) - cycl oal kyl, (Cl-06)-al kb%y or NR7R8: RI10 is

(%tar%) 1332{ {Hmz%?%%@roa l ﬁ{gkr%fh%?nemﬂvgagr thrgariitrolg en atoms,

R12 @ptmnaﬂyl titkend by ofie mmemslubstithemts b@lehtﬂgﬁom the group

t og eﬁg gsug(s%’?]ﬁjf%éx}ﬁl-h altog?‘ﬁ ﬁ\ﬁgz, 8@%@ g@d ﬂg {'cg‘o{:{?r allggsubstituted by

2005108826 (CPCIH-HRRGOUL008) &fiiEoxy bifbgitatef b pialogers NB/R®, C(O)R’ or
cont ggmg in addition to the N atomone, two or three
nitrgg atons and wherein the heteroaryl group is
optionally substituted by halogen, (Cl- C6)-alkyl,

(& -C6) yal kyl bst ted by hal ogen or

(%%-%ig@%§%¥8éﬁ#V¢ %E%ﬂB i s hydrogen, (Cl-C6)-alkyl

or (C3-C6)-cycloal kyl; and pharmaceutically acceptable

acid addition salts thereof, with the proviso that 10

g[ ?(an1nosu|fony|) 2- (4- nor phol i nyl ) benzoyl ]

enyl - pi per azi ne,

1-(4- Malhlé‘e’@fd@hba&lyl) nrf’g bﬁnéx{’aﬂﬁl‘l@bﬂi&ﬁhhaﬁi a&d'i'sndn forab N‘a?c@ﬁh a further

l] per azi ne, nor phol i n - oben oyl ]
2. Feskiopinp. sale%tﬂi o, SRR Sfi: 1]?éq pehigh rings are
1- (4ufsbbepaydadnanybstitdted by SCHz)n—hydro ,(c1 Cs)-alkyl, (C;-Cq)- alkoxy,

[ > n@%gQ_Z 1?‘ élgﬂlygll) fg{mﬁpgfg? aeti)?nzalt g] ?nerrjlbered heteroaryl

[2 f b@;ﬂtz&mhm y cdtdiftin@® ﬁhﬁdﬁﬁaﬂ @@ﬂif)N afRinP 8h&%B @r thiee further
uoro - 0XQpr Qp phen -4-

5- ni RiE9EE0 ptpms, ﬁ@érW}tﬁf‘ﬂ?h}fﬁé?ﬁeer groyp &Qﬁﬂmﬂy subgtituted by (C;-

[ 2- ft?qn 14 (1- oxopropyl ) phenyl] -4-

[ 5-ni 2-(1-pyrrolidinyl)benzoyl] -piperazine, 1-

[ 2-fluoro-4-(1-oxopropyl)phenyl] -4- [2-(4-nmnethyl-

-RERELhARY) -Re mde;apﬁﬂﬂ%un cack QtH& ﬁg&@gw leogen,

[2-1] uoro-4-(1-oxopropyl)phenyl] -4-

-plp@hd@@ﬁ#kéf5(ﬁlpﬂ oyl ] - plpera2|ne

1-[ 2-fl uoro-4-(1-oxopropyl)phenyl]

-4 [ 2-(4-nor phol ip 5-ni trobenzgy p aZ|ne

I\§(P2>Frﬁatq{9) %&iw%taﬁvl) d]rlgli}ﬂ)%f” ik

-2 (4- nnrphollnyl)benzoyl] -4-(4 25

rophenyl ) - pi per azi ne and

1R( an. eal‘y independently Steangach-other iy drpgaw: (M- tiy-§s)scyaioalkyl or
b ;
"obergatLach AT IR e 416 SXR) oo 0 GRPON Elcaa

of t s of

2005}1@@@26@02@'@% /ngrg&mmggp@ﬁﬁamm injaddision tagthe ¥ atom a further
uns uﬂect&lotaltgn? Qe R UG RSN, FN S BREDET e

het eroaryl, contal ni ng o trogen atons, and
wherei n the phenyl and the heteroaryl groups are

ORE | QI ok, (C,-Ce)-alkyl, (Cs-Co)-cycloalkyl, (Cy-Ce)-alkoxy or NR'R;

10 is (C1-Ce)-alkyl, (CH,)s-(Cs-Ce)-cycloalkyl or NR'R?;

RM and R'? are independently from each other hydrogen, C(0O)-(C;-Cg)-alkyl,
SO,-(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 heteroaryl group is optionally substituted by halogen,
(CrCs) -alkyl or (CHz)n(C3~C5)-CYC10a1kYI;



5 substituted by one or two substituents selected from
the group consisting of hal ogen, NO2, CN,

wOChos@a8326al kyl , (Cl-C6)-al kyl substituted by hatogemo4/009665
(C1-C6) -al koxy, (Cl -C6) -al koxy 1lfubstltut ed by
hal ogen, NR7R8, C(O RO or SO2R10; "Rl is hydrogen or
(C-C6)-alkyl; 10 R2 and R2' are independently from
each ot her hydrogen hydr oxy, (Cl-C6)-alkyl,
( @3- a8y hpka&nyl , (C3-C6)-cycl oal kyl, heter ocycl oal kyl ,

( 1~ Ghla &l i SR el Rl aa s QB spbiad - orvl

vvlth the N atomto which they are attach a
| I ontaining in
ad t@gﬁﬁ ﬁﬁ%ﬁna Q%Dg&?t Qr P%efcér atom sel ect ed
f r371:54-1(hdugroaeﬁnﬂo@n@mh)d@}mﬁylwpq&rMn@1 -catbioahl | {N-mgghyl-4-
are t A ted by hydroxy,
(gﬂ %?H’qﬁ’ h Mﬁ%f%%%f)%‘%ﬁ“% (C1- C8) -al kyl - O-RL3, or
ﬁmbtrdﬁﬂlheér-yl vinitho-phenyl)- éﬁ-éﬁﬂmﬂlﬁl‘rﬂﬁi&ﬁwl-Pﬂrlﬂhﬁtﬁzbé}ﬁyérazm 1-yl]-
t

grou ally containing in addition 20 to
atomplgg@%}o(?ﬁ]{]v\o nitrogen atonms; R5 is NO2, CN, C(O Ro,

10S- Slﬂiﬁ %roﬁ hyﬂuorsm&yﬁpm{lilnsz I?Rdﬂi&azﬂ-ﬂ A2 B8orph6lin-4-yl-5-
i nde each ot her rogen
(C1- ?ﬁﬁgaﬁk %41)(11&%@ cycI oal kyIy ?Cl Co6) - al kyl or
f - -(z}gmrphohnmryllmmeromamﬂj pipeWZfrf;m-yi]hﬁ)totaﬁcﬁnﬂﬂ_é ach
eroc 0 rin tjona c ni.n n
o daT RIS R Btz o et ohp e wbee) -
f r omméhagsreup consi sting of oxygen RO is
- C6) - al.k Cl- CB) - al k NR7R8 ' i )
15 { CETRRAPARNA -1 BRIk A i Byt g1 -5h-piperazin-1-y]-
NR7 RGnetBidorend R12 are i ndependently from each ot her
S02-(Cl- -al.kyl, or.fo er w th om a
S AR Bl PR RO R HEY kPSS AiRsazin-1-7]-
t he Nheha@mdneone, two or three nltrogen atons; 35 WO

2005/.023260 PCT/ EP 4/ 009665 LS hydrogen r
g% éga Oﬁrokyif“mlélﬁbr sPIRETEHY | é’Hr Ve -agtrerphenyl)-

20 add| trhéthasatlet S t hereof, wth the pr oviso that 5 1- [

| f ) -2- haol l I
Z{g%g]'e‘n’g‘? o -% ug)zorﬁg ?'71 g)?rgcﬁ 0 I]Sy )benzony)d -(Zrmorpholin-4-yl-5-
[ 2- (%ﬁ@fljﬂa i) .@yét])m%nel t robenzoyl | p| perazi ne, 1-

t b
[ 35 rﬁlf l%?lwlryzrlaer o e&f%ar N ]4 (2 -tgiflyerqmethl-pyrimidin-4-yl)-
rﬁ‘ﬁﬂ%’l ‘ﬁﬂ/étﬁan‘on
pi per azi ne, 10

25| 25 qgglzes%yg%;rrggéé}]%ilgy% ) benzOﬁr[ﬁy(ﬁ]-tnﬂuoromethyl pynml-dln-él -yD)-
- 5- nlpﬁlgé}@ﬁﬁlz_[% |-Inetimbgie et hoxyphenyl )- piperazine, 1-

fI"uor o- 4- oxopropyl ) phenyl ]
ﬁn%thaanezulrfanbzpepmhoxw#ﬂmr)] [4=(5rtpi@namimmethyl-pyrimidin-2-yl)-

|45

[

[2-f Ipfwrgzlﬁqc -SeapineRy! ) phenyl] -4-

[ 5- nrtro ( rroI|d| | ) benzoyl ] -piperazine, 1-

[ 8- ;aﬂp}gp)}pg Pimethyi-benzpyl) priperazinet-pj4nicdtinonitrile

thQﬁé@rYllfdny@ﬂ}hB{}ﬁero is Qwr pr%]henyﬁ J4R508088¢dMethyl-pyridin-2-yl)-

2-f 1 uoro- 1-ox
[2’11(643%1 ngl]-meﬂmnsgc azi nyl ) -5-ni trobenzoyl ]

p i PR 8 RBIE-5- -trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-(5-methanesulfonyl-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-trifluoromethyl-pyridin-3-yl)-

piperazin-1-yl]-methanone



1- [2-fluoro-4-(1-oxopropyl)phenyl] -4-
[ 2- (4- nor phol i nyl)-5-nitrobenzoyl] -piperazine, 1- |

wo6-20(5/0psb hyl ( phenyl net hyl ) am no] sul fonyl ] PCT/EP2004/009665
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- 2- (4- nor phol i nyl ) benzoyl ] -4-(%520
ni trophenyl ) - pi perazi ne and e

o B A RNl ol R PR Rellny o

enbodionphdlirad-gl-phast)-metianones of fornula |a, wherein

o pRE Rty bl AR G et Ry B ok iperacin-1-

by ofi¢-méthindnesubstituents selected fromthe group

oMo o s bty Gy e o s 2 ) Fipersin 1

20051 ﬁ)nd?ﬁT/ EP2004/ 009665 -20 SO2NH2 or SO2CH3;

AP £ G B e S epi b i arisgy-pyridin-2-y)-

(CI- Skraalikylyl]-meBaR6i=CH2, CH2CH2(]—| - CH( CH3) CH2OH,

I Bl SRS hsmerrtin 20

benZﬁi n@ﬁk a@@ﬂﬁﬁonéorn1together wth the Natomto

b éw%&%yq@wk%%%g Aonaterting 34 Hopemarethpyrimidin-5-yD-

t hi ogg,@pﬁg{ 1 BYLmetagbihdi nyl , pyrrolidinyl, piperidinyl
or_azépanyl

chr are _un btityLed or
o Aoty 2 FRTPBRY <RI e Prst D eCepttasy pyridazin-3-1D)-
CH2G4p epJZIJ oLy iedahbes W th the N atoma 5- nenbered

heteroaryl ring, selected fromthe gro consj st 0
i f-Ggdansthylaminerk bf»y|triagp- QGYIS)WRPF% r)ﬂﬁ(%rmeth@eﬂglgqngh
Mﬁﬂ%- g@%ﬂ@IQQMGQZ QQGB

- SCH3, _é%i%%%?ﬁcgﬂ al kyl -%CQ NH- ( g
@mthar{esq@nyb%jmwiayhl}-‘lﬂl Phseﬁhr@-tr Nm@ﬁré 3,5,6-tetrahydro-

- S02 p&m}% oak kY CH2- cycl oal kyl,

- 802I rr Y’i%%ﬁkl ?in)? I%eth?ég% nmor phol i di n- 1- yI

im dazol yl or tetrazolyl; 20 and pharnaceuti caI Iy

acceptable acid addition salts thereg . W tp t he

pro B empadiment of the invention are compounds of formula

[ 5- (am nosul fonyl ) - 2- (4- nor phol i nyl ) benzoyl ]

- 4- phenyl - pi perazine, 1-(4-methg yphenyl) 4-

[ 2- (4- nor phol i nyl) - 5-ni trobenzQyR ;Fpl perazi ne, 25 1-

[2- (4-norpholinyl)-5- nltrobenfoyl -4-
[2-nitro-4-(trifluoroneth ' Fblperazme 1-
[2- [4-(2-hy(Iroxyethyl)-l1-pipersg l]

-5-nitrobenzoyl] -4-(4- YR ' T~r4pi perazi ne and
1-(4-acetyl - 2- quoropH@nyI) B- RE

[ 2- (4-nor pholinyl)-5-nitrobenzoyl ] - pipérazine, 30

are excluded. Still another enbodi nent are conpounds,

\A’Uz%rﬁen? R2 and R2' formtogether with the N atomto

whi € hey are attach a norpholine ring, for exanple

the follow ng conpounds:

Ar is unsubstituted 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, (C;-Cg)-alkyl substituted by halogen,
(C1-Ce)-alkoxy,

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



1-{4-

[ 4- (2-nor pholin-4-yl-5-nitro-benzoyl)-pi perazin-1-yl]
wo3edsloaszs0- phenyl } - et hanone, 35 PCT/EP2004/009665

N- et hyl - 4- nor phol i n-4-yl - 3-[4- (4-trifluoronethyl - phen

yl ) - pi perazine-1-carbonyl] WD™2005/023260

PG/ 4/ 009 nzenesul f onam de or 2-
? gﬁéﬁ e&orgegf(gffa%q i tro-benzoyl)-piperazin- |-yl]

5 trlfluoronethyl benzonltrlle Anot her enbodi nent

A Ber T Bl R D e BT o

or 2 (egmshymemmemﬁ)mnm substitutéd loy lealagehi cmsaté)ycydoamyl

5 Fol | SRS EambehRastoringee it udba ¥ Co el heterocycloalio
[ 4h( 5€m06)—taﬂ<21-ﬁw}-ﬁf’ ,i (@1 4G5 J-alilyl- GBI 2Oy C - 41k 10 &P, CL-C4)-hlkyl-
e 7 se
LB O SR e Bty 7T OIAT 08 Bf9gICF three mitrogen atoms,

- pi peC&ﬂsﬁalﬂ(ylyir}fl- Om@&b;ﬂﬂ@‘ b @R@rmembered-Hefergdyl containing one, two

[ gl I(Oéf H%_/tg{ﬂ% s—’fs? %?%ﬁéﬂéhg gl?)'utp&?)ﬁgwg ]xygen, sulphur or

10 1-{ 3nﬁﬂr®gﬁlpwﬂere1n aryl, heterocycloalkyl and heteroaryl are unsubstituted or

[agl n% g@]}t?t%crll %ﬁlg% g{n %;méq %qglgrl)tls gélgcted %ombtig %g(r)c}/ulp conswt?rrxg of

N- ettt oxs; ¥dded) accjtcné)-’laiwl oB(C;-Cq)- alkoxy, or

[ gas 2! r I I?‘ l%grrig ?(%gé{%é np @JB%/ y)r?éﬂ‘%&g %vrhgc tT’xeY are attach a heterocycloalkyl
[ 4 ( 411’1%9@15tdeagy Ed)ﬂt@ﬁuﬁigim%ﬂ}zlitlbnﬂb Bed Ratde affuﬁﬁéﬂi%'ﬁéfbltom, selected

yrrol idin- nesul f onanj de o
15 1 ( g%fq rgu gonsxs%ng of N, g{ or O, WHIC rings are unsubstltuted or substituted

[ 2- (ByMy &?ymiﬁvlamv r(C?lbs}jthoﬂy yt) c@y ﬂk;rlt@ ﬁa‘ér&%x}x together

plpera2|n
anot HGt BRGRIPH nzsﬁ%bqr%& %‘H@Pa% @@Pc@ﬁmmag contalmng in addition

wher @) thefR afhsdl o twb OF 'ﬂﬁre& ﬁﬂﬁfep ﬁftrd@eﬁ Qtotnlikeaﬂx V@ltlé}gihttﬁe heteroaryl
whi ch they are attach ring,

opt i SFRHA Y opemliyusvmﬁé@teé W h@pa% Gr%alkblx 9C1 C@ralkyl substituted
20 examglyqlak,ggn bpld,omh)! cl% ounds: 1-{3-fl uoro-4-

[4-(5-nitro-2-piperi 2yl - benzoyl ) - pi per azi n-

| -yl] -phenyl}- ethanone 1-(3-fluoro-4-{4-

[ & (Ig“ﬁﬁtft‘%lre Hid@ﬁéddéhﬂy ?ro}ﬂ dacl ofllel hPaBEAE Wyhdoxy, halogen, CN,

- pi per azi n- enyl) gtpanone
1- (3{€l @e)-@llmL( ~Ce)- alkoxyorN R%
[ 2- (4- et hyl - plperldln 1-yl)-5-nitro- benzoyl]

plpera2| henyl ) - et hano
25 ( fi { 6 P I of 1
Rf f1Po-QN q&O)[Rﬁff Eorbhafkd sqaelinlg S NRURY;
yI) 5-nitro-benzoyl] -piperazin- |-yl}-
gn yl ) -et hanone or 30 1-(3-fluoro-4-{4-
R egd Rydre(mﬁemné@rtlycfmmragh gther hﬂdmgﬁnb@nz%bl-a]lkyl (Cs- Cs) cycloalkyl,

PP 21 R R PR e
and R attachedn hﬁg@t}’ﬁé@aﬂml ringit dPéIONa&y mntalmnghn etiditioayto the N atom
30 &l € %tfﬁxgﬁg l-%ge%ftgﬂln Selddttrorh Rhe §?6ﬂg%§m§t[h% of 2ld Q¥.n9

conpounds
1-{4-[4-(2-azepan-1-yl-5-nitro-benzoyl) - pi perazin-1-yl

Lx Serasphenyotagh eaess SoRiRIEIaR65 or Nk

[4-(2-azepan- 1-yl - 5- net hanesul f onyl - benzoyl ) - pi perazin
~ Rk (€30 LG, AR Y doanl§h, VBN alkyl-(Cs-Co) -cycloalkyl or NR'R;

35

R" and R are independently from each other hydrogen, C(O)-(C;-Cq)-alkyl,
§O,-(C;-Ce)-alkyl, or form together with the N-atom a 5-membered heteroaryl



Compounds of the invention are further those, wherein
R2 and R2' formtogether wth the N atomto which

woOheys/oasm®woat t ach a thi onorpholine ring, for exagpiEe2M0he09665

10

15

20

25

5 follow ng conpound: 1-{ 3- fluqro 4-
[4-(5-nitro-2-thionorpholin-4-yl benzoyl) pi perazi n-

I -y A} et hanone. rrbodl ment of the
i nv e%?ou 5‘% Ielgqyuﬁ‘qtnﬁaé’?mlglﬁl&%d%BﬁE%ﬁW atogy, eng tyo RY thrgg nitrogen
R2' aonGHadostranltheyheteroaty gﬁdﬁ@lkauoﬁaﬂy sEsEfRE®DY Hﬁogen, (Cs-

follt%\g conmpounds: 10 1- (4- { 4

(cyc pq‘g’f}yl nmet hyl -am no) - 5-nitro- benzoyl]

- pi pECaZi)ralkyl sulystityted By hhlagéor (@ay cycleiikanone, 1-{4-

[ 4- (2-cycl ohexyl am no-5-nitro-benzoyl) - pi perazin-1-yl]

-3-fluoro-phenyl }- ethanone, 1-{4-
R13(ﬁ117§ifdg@b,l(‘0ﬂ@9naﬂ@'l5rm3t¢@ dgaazmylk) pl perazin-1-yl]

3-fluoro-phenyl}- 15 ethanone or 1 -{4-
[4 (2-cycl opentyl am no-5-nitro- benzoyl ) pi per azi n-
| - yI dnd Phdrinacsicpiiesybgtable kEidRaAgion AlltaBREE, ment  of

the.invent| on]?are further those conpounds, wherein one
oPItESne pFoVIstaal (o - og) -al kyl, and the other is

hyqsqmmo@ﬁlf@gﬂ)hzqﬁ n?é’rpﬁblnlsa)b%h.@o ;ﬁ@ﬂylfﬁlﬂ%&hzmé or
€

(e 5B fbegi il %“s?l%wﬁvpﬁpﬂﬁﬁ e

%%’érmmrﬁznle,w ]
Pﬂ@-’@llrﬂlo gﬁbHﬁ)’lPBQntréb&fZDfdﬂ O Onifho-4-(trifluoromethy; iphen]yl

4- (2-1soputylam no-5-nitro-benzoyl) - pi perazi n-
-pheWFFl}aZIé’Fhanone 1-{3-fl uoro- 4-

[ﬂ(izné@asgyph@mthmrneo% ] bf&omﬂﬁ%}oy@ BReRAidY;

ifl l-p ﬁqi t hanone, or

Wled4 zﬁ?glyﬁgm%( ISPHE’F{a?’éLYHe%?ﬁ&ﬂbﬁn@YHe‘i'é%mﬁthow}w@)-
fin@@lragm@henyl } - et hanone. Con'pounds of t he i nvent I on

a furt her t hose, wherein one of R2'

B2 Eepront arapprali Db b Smive 2 G pipsydiarlpenzorlbpiperazine,

GMMuﬁré @-GIlf(ﬁJoFﬁiﬁ:%D &9@?@-‘{9%&0-& (% f'bh_dé:lnypl))é)regéciy%]_ piperazine,

éall yl -meth ni tro-benzoyl pi |

|13& 1ﬂu3r¢ﬁdérqyogmvpilen)éb%t@ﬂémﬁbﬂ nwepdybnt-nitrobenzoyl]-
wads of formula | and their pharmaceutically

ac ept abl e salts can be pregared by nethods known in

hé2-dlupro-fdi -axeprapybphenylipt-ded dsegthyek pipetsainybe-oitrobenzoyl]-

v\@F&Q process conprises a) reacting a conpound of
Fa WD 2005/ 023260 with a conpound of formula to

al-todpormé-(dfoxpprapyl)pheuyl|74-{ 244-mForpholinyd)-5itrpbernizbyl] Piperazine,
R IN') [[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 of the invention are compounds of formula Ia



PCT/ EP2004/ 009665 5 | wherein Z is OH or hal ogen and
the other substituents are as defined above, or b)

woeeastoesego a conpound of fornmula Ar V with a cORpOERZ008/009665

15

20

25

30

35

formula 10 RZR2'NH to a conpou_nﬁ;n_of formula R NR 2
O wherein X is halogen and the ot'her substituents are
as,glef;i,ned above, WO 2005/ 023260 PCT/ EP2004/ 009665 - 24
c) reacting a conpound of fornmula VII with a corrpound
of formula 5 ArX toaconpound of fornuIaAr

| negngﬁb st?tulaeaci Cfgse site ed Iggle%}g St | thg%?(%ﬁ%yl:éo_em%%mg one or
Na\jvh Itﬁ(omltrbgdmyaimgg,amdcwhel?kiﬁ the @eayk(;amlrthel hétef)tfarflcgi s@re optionally
5T Wher substitue S above
5 2005 U IRl e HEDS b st 88§ PRty m consisting of halogen,
conpaN@g G, (C@-rGEDHa ChCa) dhﬁpobﬂ‘miut@ﬂ bnyﬂ’amgle B (€, & Fa¥%oxy,

bl odbh G R ?“4% o, WU, COm ey

and the other substituents are as defi ned above, 10

fﬁlﬁ@%g@%&gﬂwﬁf formula with a conpound of

R*and R? are independently from each other hydrogen, hydroxy, (C;-Cs)-alkyl,
(Cs5-Cs)-alkenyl, (C3-Cg)-cycloalkyl, heterocycloalkyl,
(C1-Ce)-alkyl-(C3-Cs)-cycloalkyl, (C;-Cs)-alkyl-aryl, (C,-Cq)-alkyl-O-R*, or

R? and R? form together with the N atom to which they are attach a heterocycloalkyl
ring, optionally containing in addition to the N atom a further heteroatom, selected
from the group consisting of N, S or O, which rings are unsubstituted or substituted
by hydroxy, (C;-Cs)-alkyl, (C;-Cs)-alkoxy, (Cl-CG)-a]kyl-O-R”’ , or form together
with the N atom a 5-membered heteroaryl group optionnally containing in addition

to the N atom one or two nitrogen atoms;

R® is NO,, CN, C(O)R?, S-(C;-Ce)-alkyl, SO,R!® or is NR}R'%;

R’ and R® are independently from each other hydrogen, (C1-Ce)-alkyl-(Cs-Cg)-cycloalkyl,
(C1-Ce)-alkyl or form together with the N atom to which they are attach a
heterocycloalkyl ring, optionally containing in addition to the N atom a further

heteroatom, selected from the group consisting of oxygen;
R’ is (C;-Ce)-alkyl, (C;-Cg)-alkoxy or NR'R%;
R' is (C,-Cg)-alkyl, (C;~C)-alkyl-(Cs-Cs)-cycloalkyl or NR'R%;
R and R*2 are independently from each other SO,-(C,~Cs)-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;



15 to a conmpound of fornula WO 2005/ 023260

PCT/ EP2004/ 009665 -26- R RR N' , NAr R R T 'R~ N
wOl206923268 N-N | D wherein RL5 is hydrogen, habPogar2004/009665

(C1l-Co6)-al kyl, (C1-C6)-al kyl suH tituted by hal ogen or

(C3-CB) -cycl oal kyl and the othéer”substituents areas

defs A€ ing a conmpound of formula 5
Wgth%g%ggé)%}ét%g(gz c%frpa%tlhd of formula 0 RN, R2 wherein

the substituents are as defined above, 10 h) reacting
OBl sl A UG )
RWR%Nhl_?RkovNoFﬁh&t O 1G5 wherein the substituents are
R T L St e
f d#(darhethBrhdn R 4x[2- REROEHNAH) FORRED ettt |epierazing,
T N AN T
def i pipdraabmye,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl]-piperazine,
10 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] -
15 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-
20 nitrophenyl)-piperazine and '
1-(4-acetyl-2-fluorophenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl] - piperazine,

are excluded.

Another embodiment are those compounds of formula Ia, wherein

25 wherein

Ar is unsubstituted or substituted phenyl, pyridyl or pyrimidinyl, optionally substituted
by one or two substituents selected from the group consisting of halogen, NO,, CN,
methyl, CFs, methoxy, OCFs, NH,, C(O)CHs;, C(O)OCH3, C(O)OCH,CHs,



WD 2005/ 023260 PCT/ EP2004/ 009665 -2g wth a conpound
of formula 5 j) reacting a conpound of formula H X N
wWOX0EH23260 R X-X XI1 to a conmpound of fornul a KCNEK2009869665
11 R15,x_X X Il wherein X is CH.g5y_N and the
heteroaryl ring is selected fromthe group consisting
of 'HDQ@H%b?SO $zol e or triazole, R15 is hydrogen,
hal ogen, 1 OES%mq kyl, (Cl-C6)-al kyl 1o substituted
by hal ogen or (C3-C6)-cycloal kyl and the ot her
su st't}g,gfg defined above, and if desired,
cog\veirstl ng gtéﬂgfgcegg}gunds obt ai ned into
pharmaceutical |y acceptable acid addition salts.

5TNR2 GUTRD Hquﬁdﬂ;enﬁ%ﬂ;}‘éf@rnleamthg%ﬂig ;itfo%a G- (ﬁ) -alkyl,

accordance Wit process variants a
Wy dydopintyl,

t he f tHgvilRgHscKemtd.OH.0BI(ChhCHyQH;

acoor Ba ey B R, e B SR beneyh or

PCT/ EP2004/ 009665 -29 Scheme 1 R2 R N o 1. coupling

Ar X A pXandRd ?c?'?rptoget&’_k wﬂé?ﬁeeﬁ bt t?%&&ﬁ tfléy dte Q&&e\h lz?terocycloa]kyl

OH, hal ogen opt1 ona r enov
10Y O RringRelegted from the group cons1st1ng of morpholinyl, thiomorpholinyl, azetidinyl,

pyrrolidinyl, piperidinyl or azepanyl, which rings are unsusbtituted or substituted by
hydroxy, methyl, methoxy, ethoxy, CH,OH, or form together with the N atom a 5-
membered heteroaryl ring, selected from the group consisting of imidazolyl, triazolyl

or di-hydro-pyrrolyl;

15
R’ is NO,, CN, -C(O)NH,, -C(O)NHCH3, .C(O)N(CH3),, -C(O)CHs, -SCHs,
-50,-(C;-Cg)-alkyl, -SO,-NH-(C;-Ce)-alkyl, -SO2-N-[(C;-Cs)-alkyl],, -SO.NH,,
-NHSO,CHj3, -SO,-NHCH,-cycloalkyl, -SO,-CH,-cycloalkyl, -SO,-pyrrolidin-1-yl,
-SO,-morpholidin-1-yl, imidazolyl or tetrazolyl;
20

and pharmaceutically acceptable acid addition salts thereof,

with the proviso that

1-[5-(aminosulfonyl)-2-(4-morpholinyl)benzoyl] -4-phenyl-piperazine,

1-(4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine,

25 1-[2-(4-morpholinyl)-5-nitrobenzoyl]-4-[2-nitro-4-(trifluoromethyl)phenyl]-

piperazine,

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

piperazine and

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-fluoro-phenyl}-ethanone,

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



0 XRR RRNHON RZR4 heat R Z: -OHIV Z2 -CHR
| SOCI2 if Z: OH then an activating agent is added:

w0 205028260 TBTU z |11 Conpounds of general for meC@EP20a009665
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be prepared by reacting of a pi? razine of formula 5
wi th a conmpound of formula TfT1°(Z: d) or Il (Z

sence of an activating agent |ike CDT
cﬁ%%x?esﬁig%}]ﬂ?gl ’hi dazol e) or TBTU

(%{4 12-I-dnmphohm-l4a)ﬂ€ﬂ -pitto-Yénzoyl)-pifBer@ein-1-yl]-5-trifluoromethyl-

tella ﬁq;ltl,:gyl uroniuntetrafluorob orate). A conpound of

form (Z: d) can be prepared froma conpound of
formula Il (Z:. OH) in the presence of an activating
agentAnéther ¢thbodiglenhie rcod@oundn ttierein RearatRUfopin tibgether with the N

R e RSB s o
qvtlonlaﬂy ‘f'ldasufutéd)bynﬂe&lyR@RZHMBH Tdre:xpmpbrthé fol®wdiig compounds:
ar.e ea
TR N —
NL-|1§3-(ﬂuem-éd4fi2fielﬂmztl}uybpmdiltdm¥l>§zlb-l5 titre-tenes@ e ipetizin-1-yl}-

91_6 l%{];n catal yst followed by cl eavage of the
p]? STeCts ’oup The protective group is 15

t 1404-¢4[ 22 Sedihydrotpyssod-drapasitro Beayoyl NpipefZidR2-y1j03-iGoro-phenyl) -
2005/ 023260 0 z x -30 Schenme 2 PCT/ EP2004/ 009665
r R 11 if Z OH then H an activating agent

| 5-{Bdldott-4- [4-(6-meBhn@uIFEHL 2Xpyrisl ddga ryl-benzoyl)-piperazin-1-yl] -
phenyl}-ethanone,
N-methyl-4-pyrrolidin-1-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 or
1-(3-fluoro-4-{4-[2-(3-hydroxymethyl-pyrrolidin-1-yl)-5-nitro-benzoyl] -piperazin-1-
y1}-phenyl)-ethanone.

Still another embodiment are further those compounds, wherein R%and R? form
together with the N atom to which they are attach a piperidine ring, which is optionally
substituted by methyl or hydroxy, for example the following compounds:
1-{3-fluoro-4-[4-(5-nitro-2-piperidin-1-yl-benzoyl)-piperazin-1-yl]-phenyl}-ethanone,
1-(3-fluoro-4-{4-[2-(2-methyl-piperidin-1-yl)-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 or
1-(3-fluoro-4-{4-[2-(3-hydroxy-piperidin- 1-yl)-5-nitro-benzoyl]-piperazin-1-yl}-
phenyl)-ethanone.

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

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



Z: OH halogen (i.e: C) r z RNNRz 01V SCC21 z IV

Aternatively, conpounds of general formula | can be
wonepanedo by reaction of a derivative of formBCEY2004/009665

with a correspondi ng am ne of fo l a R2R2' NH.

Conpounds of fornmula 5 V can be'%ﬂ;pared by reacting

o IRl b SRR S L RS -

t hehpree®ence of an activating agent |ike CDI
(N-carbonyl di i m dazol e) or TBTU

(2-(1 r"rbe?ﬁgﬁﬂc{sl R 1?ﬁfgﬁt¥(1ln) ard iy &é(}s.e, Vg}leﬁjn%and R* form together

tetra uroni unt'et rafl uor obora
2008h 6232 6®m 81 whchéhey Be Bttacha thisnREPheRROMHE, FOOE&AMple the

1- : I.f +Z: OH, then an activating agent is
Sadéggg&mlgilé?é‘l:]pobbﬁ' or TBTU X: hal ogen Y: H, protective
gr biipflabreedé j-nitzo-26Miothetphghin-4¢7l-tenz@H )-piperiziv-RE1 Mphenyl} -
]?;)ér:g%al}ro%teecti on | Aternatively, conpounds of general

a1l can be prepared by reaction of a conpound
of f orvfilrtheviembeilinhentoXtheAncanionunsfunthef titoseit@mpbindsawherein R

oo BERRSEC g SAERA, B SRR S Be e
10 f ol (b 2y clopk eppragihybimireg- Phiticebdrzed | -phisssgrin-Thd}-3-fluoro-
prﬁ}e%%f)ie%angkg’up is typically tert-butoxycarbonyl
1-{4-[4-(2-cyclohexylamino-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-
ethanone,
1-{4-[4-(2-cyclobutylamino-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-
15 ethanone or
1-{4-[4-(2-cyclopentylamino-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-

ethanone.

An embodiment of the invention are further those compounds, wherein one of R?
or R% is (C1-Cg)-alkyl, and the other is hydrogen or both of R%or R? are (Cy1-Ce)-alkyl, for
20 example the following compounds:
1-{3-fluoro-4-[4-(2-isopropylamino-5-nitro-benzoyl)-piperazin-1-yl]-phenyl}-
ethanone,
1-{3-fluoro-4-[4-(2-isobutylamino-5-nitro-benzoyl)-piperazin- 1-yl}-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 invention are further those, wherein one of R*or R? is
(C5-Ce)-alkenyl, and the other is (C;-Ce)-alkyl, for example the following compound:
1-(4-{4-[2-(allyl-methyl-amino)-5-nitro-benzoyl]-piperazin-1-yl}-3-fluoro-phenyl)-

30 ethanone.

The present compounds of formula I and their pharmaceutically acceptable saits

can be prepared by methods known in the art, for example, by processes described below,

which process comprises

a) reacting a compound of formula



(Boc). In turn, a conmpound of fornula VI can be

prepared by reacting of a piperazine of formula Il
woi2ods/aswonpound of fornmula IV (Z: C) or w t hP@I/EP2004/009665

conpound of formula IV 10 (Z: G in the presence of

an activating agent |ike CDI (N-Tarbonyl diim dazol e)

or TBTU

(2-(1H benzotri azol e-1 -yl )]‘t/l\ , 3-tetranet hyl uroni um

etrafl uoroborate). VI 15 WN20Q5/ 023260 -32 Schene 4

H2 Pd/ C R14AX X is hal odén ATT®'-CO or S® RR R2 0

"N EN NRI1I5 NNID A NARI4 IC PCT/ EP2004/ 009665

NH2 | B R15-C(OEt)3 NaN3 Compounds of formula IC (Ais

-With ) campolifid pAfarmmulaSC2-) can be prepared respectively

by carbonyl ation or sulfonylation of a correspondi ng

am no derivative IBin the prgsegce 5 of a conpound of

formula R14AX. In turn, a ¢»npliind of fornmula |IB can

be prepared by hydrogengé' an_af R*conpound of fornul a

| A Heterocyclic conmpoun

prepared by reaction of a ggmpodngyof formula IB with

a substituted triethyl orthofopsmte derivative of

formula RI5-C(CEt)3 in the presencdllof sodi um azi de.

10 15 WD 2005/ 023260 -33 Schene 5 Ar activating agent:

10 confdun@lof TR HHIR7RBNH PCT/ EP2004/ 009665 Conpounds

of forrmula 1 G can be prepared by reaction of an acid

derivative of fornula r?

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

b) reacting a compound of formula

0 X
(\N R®
N
Ar/ . RS R4
R RS
v
with a compound of formula
10 R’R*NH
to a compound of formula
2
LN
(\N R®
N o :
A 1 R R
r R s
I

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



IF with an amne of fornmula R7RBNH i n the presence of
an activating agent like CDI (N 5
woaodsmnydedi i m dazol e) or TBTU PCT/EP2004/009665
(2- (1H benzotriazole-1-yl)-1,1,3 3
t et ramet hyl ur oni unt et r af | uor oborate). A conpound of

for E?Q r ed -by hydrolysis of a
c:orrpmc:),juﬁe étg ofﬁ%@f@&r@ﬁe presence of base |ike
sodi um hydroxi de. 10 15 WD 2005/0Q23260Q -34 Schene 6 2'
RR-O'N1N OR R 111 R§&BRzis d SsnBu3

OR R i.e: Ethyl Palladium catad] 2-acid Il Ar or
H i XN, X 1, RI5 X-X PCT/ EP2QP4MN09685°Ar 2 OR N R

R2 R N OAr "ot KT ﬁi ;L
R® vn
with a compound of formula
5 ArX
to a compound of formula
0 Rz;N/Rz

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

d) reacting a compound of formula

R
10 NO, 1A
with hydrogen on Pd/C
to a compound of formula
RZ R?
0o \N/R
3
(\N R
N
Ar/ R1 RS R4
NH, IB

wherein the substituents are as defined above,



i XN X : substituted im dazole, R9' X-X pyrazol e,
triazole XX C, N A conpound of forrmula IH can be

wonrepanedo by reacting under Stille conditions RCTEP2W4/009665

10

15

5 aryl -brono derivative of fornE%a X and with a
correspondi ng vinyl stannane of “fornmula Xl in the

presgnce .of a alkﬁgj catal yst 1ike
01 oR7 BT E A SRR S BEMT ey pal | adi un(11). A
conpound of formula | | can be prepared by reacting of

a conmpound of fornmula X with aoc%ﬂneﬁnd of formula
X'l in the presence of a Cu catglysy like Cul. A

compound of formula X cangbé\n'e py coupling an
acid chloride I'll with a 10 pi 8 derivative of
formula 1'l1. WO 2005/ 02386 [ EP209AT 090665 - 35 The
acid addition salts of the baBic cofypounds of fornula
| may be converted to the correspondd ng IBree bases by
treatnment with at |east a stoichionetric equival ent of
a suitable base such as sodi um or potassium

hydr oxi de, potassium carbonate, sodium bicarbonate,
aWitbgicampesadohformulee. 5 The conpounds of formula |
and their pharmaceutically usable addition salts
possess val uabl e pharnacol ogr¥¢ak properties.
Specifically, it has been found that the conpounds of
the present, invention are good inhibitors of the
ng%gﬁﬁP@Pghggﬁ?F@F | (GlyT-1). The conpounds were

i nvestigated in accordance wth the { est gi ven
hereinafter. Sol utions and mat 4 .R"10 DMEM conpl ete
medium Nutrient mxture F-12{ G f
Li fe-technol ogi es), fetal e
(G bco life technol ogi esy,, n/ Streptonycinl %
(G bco life technol ogi &SI OFFCrR* 0. 6 ng/ m

(G bco |life technol ogies), &utapﬂ\lne 1 MMGbco life
technol ogi es) Uptake buffer (UB): %@%ng NaCl, 10 mM
Hepes-Tris, pH 7.4, 1 nM Cad 2, 2. Ig5 KC1, 2.5 mv
MpSHM, 10 mM (+) D-glucose. Flp-inTM CHO (I nvitrogen

Gahein N 38ndlogea e is-cipbby 3o ARt qs(@ldcw-imy}raﬁdxffé Sther
cDNA.. d yci ne tq& i nhibition assay (ndyT-1b) On
dﬁﬁ”@“ﬁﬁﬁﬁ%ﬁ?%ﬁ#ﬁ?@ PROVE( FI p-i nTM CHO), transfected
wth ndyT-1b cDNA, were plated at the density of

40, @D Qexzeih} 8 compbundotfonpblet e F- 12 nmedi um  w t hout
hygronycin 20 in 96-well culture plates. On day 2, the
nmedi um was aspirated and the cel IgZ wege washed twice
W th uptake buffer (UB). The cePls NMere then incubated
for 20 min at 22Cwith either i) ko potentia
conpetitor, (ii) 10 nM noqfﬁa I oay glycine , (iii)
a concentration of a poteqntyal | tor. A range of
concentrations of the gétential R
generate data for cal cul ating the cwcentrati on of
“nhibitor 25 resulting in 50 %of the ef et (e.g.

| C50, the concentration of the conpetitor inhibiting
gl yci ne uptake of 50 %9 . A solution was then

[ [ taining [3H -glycine 60 nM
(??ﬁ%éﬁ fﬁﬁgﬁ?ﬁgn 925 gM non-radi oacti ve gl ycine. The
plates were incubated w th_gent 3 shaki ng and the
reacti on was stopped by aspRr PEH30f the mixture and
washing (three tines) with ice-cold UB. The cells were
| wseebntpdumdsafifoirhtibat i on 1i qui d, 30 shaken 3 hours and
the radioactivity in the cells was counted using a
scintillation counter.

3
Bm (FBS) 5 %




The conpounds in the above table show an IC50 (MV) at

nGlyT-1 < 0.02 (M WD 2005/ 023260 PCT/ EP2004/ 009665
wo26asmzaspl e | C50 (M Exanple 1C50 (M No. No.  PCT/EP2004/009665

10. 0151310. 008 40. 0131330. 009 6Q..011750. 0097

110. 0151760. 02 160. 0121860. 015 ¥80. 00252160. 012

190. 0032170. 016 200. 00212190. 017,210, 00232200. 019

270.00122330. 016 280. 00332340.B B 0062350. 0065

360. 0142360. 004 370.0072450. 018 390. 0082460. 011

410. 0142470. 014 420. 0035 I 438, 0692500. 015
450. 0192510. 019 760. 0192%30. P1 :@ 192640. 012 WO
2005/ 023260 -37 129 0.0 IFEP2QG41rQH9665 The

conpounds of fornula I ‘and tthe phg maceutically
acceptabl e salts of the conpoums F#Rfsor mula | can be
used as nedicanents, e.g. in thentgr m of
pharmaceutical preparations. The phar maBRut i cal
preparati ons can be adm nistered orally, e.g. inthe 5
f ovhereix lRfsai_b hedrogers hlalogdn,t(@PCe)_‘-slkyld f@;g@QSal lkylanlsktizndd by halogen or
soft N : ) or
s(gssﬁe ) f}%?}%aﬁ%+%€£§]§ rﬁﬁ?ﬁrsst%?)g%gﬁgggenis oﬁ/ee(#/%'?%?'e’al so be
effected rectally, e. % in the formof suppositories,
par efitrerciingp comppungef faymuleor m of i nj ection sol uti ons.
The conmpounds of fornula | can be Qrocessed W th
pharmaceutically inert, inorgani Blorrbrganic carriers
for the production of pharmaceufd call preparations. 10
Lact ose, corn starch or deriﬁfati e BOf, talc,

an

f

stearic acids or its salts e can be used,
for exanple, as such ca[\rr,i hs, coat ed

tabl ets, dragees and hard gel &'ihe

with a base

to a compound of formula

wherein the substituents are as defined above,

10 h)  reacting a compound of formula



capsul es. Suitable carriers for soft gel atine capsul es
are, for exanple, vegetable oils, waxes, fats,

woeems/esdedd and i quid polyols and the |ike. DeQemaongo009665

10

on the nature of the active substance no carriers are
however usually required in the case of soft gel atine
C%ﬁﬁ“%§§10&§d§ﬂkhﬂﬁhe carriers for the production of
SOl ufi“ORE°ahd syrups are, for exanple, water,

polyols, glycerol, vegetable oil and the Iike.
Suitable carriers for supposRttboNtes are, for exanple,
natural or hardened oils, waxes, fats, sem-liquid or

| loB U Fn i fordiifda t he |ike. The pharmaceutica
preparations can, noreover, contain preservatives,

sol ubilizers, stabilizers, wetgFngpagents,

enmul sifiers, sweeteners, colowﬁnfwfRflavorants, salts
for varying 20 the osmotic pressure, ghuffers, masking
agents or anti oxi dants. eN"ca Y0 contain stil

ot her therapeutically vajuabl e s ances. Medi canents
containing a conpoundAﬁT
pharmaceutically acceptabl e sal t At heregof and a
therapeutically inert carrier af® aﬂip an obj ect of
the present invention, as is a process jgor their
production, which conprises bringing one or nore 25
conpounds of formula | and/o _yharnaceutically
avhersinalbe subssfesniAgs 3 %ﬁ%@é?ﬁ% €and, if desired, one
or nore other therapeutically valuabl e substances into
a ga) erictiag a cadpbimdboffetmal form together with one or
nore therapeutically inert carriers. The nost
preferred indications in accordang® wgth the present

i nvention are those, which inchudéNdisorders of the
central nervous system for_exappl elt herlreat nent or
30 prevention of schizophrgni & I ve i npairnment

and Al zhei nmer's disease. )\ 05/023260 ;38
PCT/ EP2004/ 009665 The d¥Sage R vaiy wRthin wide
limts and will, of course, have toBbe adkusted to

the individual requirenents in each particul ar case.
In the case of oral adm nistration the dosage for
adults can vary from about 0.01 ng to about 1000 ny
per day of a conpound of general formula | or of the
C%ﬁh%&g@ﬁﬂhﬁgogﬁﬁﬂﬁﬂaof a pharmaceutically acceptabl e
5 salt thereof. The daily dosage may be adm ni stered
as single dose or in divided deygy.and, in addition,
the upper limt can aIsng$ exdeeddd when this is
found to be indicated. T ‘?@P%Bw@mg xanpl es
illustrate the present invention without limting it.
Al'l  tenperatures are given in degree Celsius. The

f @b b eovnpgumbbfiforhalki ons were used in the exanples: 10
RT: room tenperature; n-Boc-piperazine: tert-Butyl

1- pi perazi necar boxyl ate, oxone(rgz tassi um

per oxynonosul fat e) 2KHSO5KHSOAB2SM41 = Et OAc: et hyl
acetate; THF: tetrahydrofuran;)l15 TBTs3

2- (1Hbenzotriazole-1-yl Yy*1,M B3t r anet hyl ur oni unt e
trafl uoroborate; DI PEA Ndil ggg :
N, N- di met yhyl f or mani dérExarfpyieRA IF{ 3-Fl uor o- 4- [ 4-
(2-fluoro-5-nitro-benzoyl)-pi perazn-4-yl ]

- phenyl } - et hanone 20 A sol ution @f R IH

2- Fl uoro-5-nitro-benzoyl chloride (CAS: 7304-32-7;

F?N%%i‘eir\x( R; is Féj [85?51,(},1"%16 is (C1-Cg)-alkyl or (Cs-Cg)-cycloalkyl and the other

substituents are as defined above,




Chem Europ.J.; EN, 5; 11; 1999; 3261- 3272) (0.054 g,
0.261 mmol) in dioxane (ImM) was treated with

wonoetonydeam ne (0.073 m, 0.522 nmol) and t henP@IER2@4/009665
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sol ution of 1-(3-

Fl uor o- 4- pi per azi n- 1-yl - phenyl )'-‘zét'hanone (CAS:
1897.63-57- 3: \W971469, ng, 25 0.261 mMmol) in

di oigﬁegc?rig%f()qlp(ﬂlﬂje‘??ﬁﬁf‘ﬁ%g was stirred at room
tenperature for 30 mnutes. The splvept was renoved
in vacuo. The crude oil was tak%nRi\ Aater. The
aqueous | ayer was extracted 3 tijres |wi th, CH2C12. The

conbi ned extracts were dri ed~\Qve Na2st4, filtered

and the solvent was renoved | va The crude gum
. R4

nytes) to provide

was purified on sili cag,e’rN fgﬁq
(X0 m ny
§ a IXght yell ow

hept ane/ et hyl acetate 0% 20%
the title 30 conpound (69 ny, 68%
solid, M5 (me): 390.2 (M+, 100% WO 2005/023260 -39
Exanpl e 1 PCT/ EP2004/ 009665 1-{4-
[4-(2-Morpholin-4-yl-5-nitro-benzoyl)-pi perazin-1-yl]-
i@thfﬁ%o' r&e?%lf}o-ne}ltugnone (known conpound, RN 310415)
1-{3-Fluoro-4-[4-(2-fluoro-5-nitro-benzoyl) - pi perazin-
1-yl]-phenyl} 5 ethanone (0.06%ig, 0.167 mmol) in
nor pholine (0.29 m) was heat)d fxor 30 m nutes at 100
C then cool ed to room t enpesad )gaand diluted with
wat er. The resulting solid'was i 1IXIéred and dried to
provide the title conmpound (71 ng, 93% as a yell ow
s@yd & B8drmd@ir 7- 3 (MrHt, 100% According to the
proceén el@escrﬁ%%g for the synthesis of Exanple 1
further derivatives 10 have be%%- S)Hft hesi sed and

9P

conpri se Exanples 179,180, 18%, 91, 196, 197, 198
in Table 1. Exanple 2 1-{4-

3
[4-(2-Ethy|am'no-5-nitro-rb’é‘}q Y PRperazin-|-yl]-3-fl
uor o- phenyl } - et hanone m xture 27.4 mg (0. 07

mol ) 1-{3-Fl uor 0- 4- [ 4rt 2> ug®- 3’0- benzoyl ) 15

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

of a 1N solution of ethylamne ix” “RVF and 30 ul

(0.175 mmol ) DIPEA in 2 ml THEwBs Jheated to 80 C for

16 h. After evaporation of t vol atil edl t he residue

was taken up in 2 m nethanol / formc acid 6/1 and

subi et : ' h . .
oHBEBELER Ol FAPRA Qi Myl ol bl bR 0 RO ol R AMng of
t nigpealel parazele opmgrokeaRi dnhysirogane hplpgeu €€:1-Ceaalkylotfs -Co)-alkyl
2 ; % frot eyt ,
R e Ak G Pr A B e b s e s efined
f#9%he synthesis of Exanple 2 further derivatives

have been synthesised from

lafB- Fl uoro-4-[ 4- (2-fluoro-5-nitro-benzoyl) - pi perazi n-

| - yl]-phenyl}-ethanone and am nes and conpri se

Exanpl 245 1N .. .B 25 .

2- nor g e e thEecnp S BB R0 phappaggyticaly acceptabl
200é 203808 ea1RCT/ EP2004/ 009665 - 40 step 1:

2- Mor phol i n-4-vl -5-nitro-benzoic acid To a solution of

2T eomprgrdsof fasbatezbingy be prepered 86 agrordeiice wihgirpcdssivariants a) to
SA)%&%hQﬁQfJﬂo%«in%‘%ﬁg{ﬁgsd?ﬂ) grorpholine (11.5 m). The

xture was stirr roomterrperaturefor 2

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

known methods.



5 hours. The solvent was renoved in vacuo. The residue

was dissolved in water and the mxture was acidified
wWoR005/025@N. The solid was filtered, washed w POTHERR®H/009665

and dried to provide the title conpound (6.2 g, 93%

as a yellow solid, MB (me): 2502 (MH, 100%. Step

2.2- Morpholin-4-yl-5-nitro-henzo chloride d 10 To a

suspensi on of 2-Morphol i n-4—&@ﬂfﬂ1i tro-benzoi c acid

(4.0 g, 16 mol) in toluene were added 2 drops of DW

and thionylchloride (5.7 m, 79.3 mmol). The m xkurg

was heated to 80C for 50 m nutes. The sol vent .

renmoved in vacuo, and the resulting solid was’stfiyed

in ether, filtered and dried to proYfa‘q\mhetitk R*

conpound (4.re’\g(Y93%n"8%'plg'? 15 yell o \égl id. Exanple C

1- (A3X Chtror -~pJ perazi n-1-yl - phempyl anone_ O A
mi xtur e ofw\@\%l,g (29 2nRRHPNR RN

P Z: OH, then ' '
3- Chl or 0- 4- f | uot oacelBINETHh and 12.5 g (145 FAAIYingFeent is added:

Bl RgsRgI ne in 10 m N, N-di net hyl -acet am de was dmatsyd
tYOHLp#8tedtivd @bupdikdac) Al l vol atiles were renoved under
ZaOtlLhmlogerdi.¢.11@) r esi due was purgfi ﬁd by flash col utm WO
2005/ 023260 PCT/ EP2004/ 009665 -4t chr omat ogr aphy on
silica eluting with a m xtur / met hanol / 5%
NH3 ag. to vyield 3.47¢g (1$0 the title conpound
as yel | ow anor phous sofid J 1- (300 MHz, CDC13) 5=
7.96 (d, J1=8.4 Hz, AF2=2"%&, B 2, RiH) | 7.82 (dd,
J1=8.4 Hz, J2=2.1 Hz, H6, 1H), R7.04 (d, J1=8.4 Hz,
H5 1H), 3.03 (m 4H, piperazine), 5 2.88 (m 4H,

pi perazine), 2.55 (s, 3H COwWw). M (me): 239.2
(M+, 100% Exanple D

1-(2-Chloro-4-trifl uoronet h)gl - ghenyl ) - pi per azi ne R2CI Rzr

-

-"NH 10 step , R, -R 0 N’

1. 49(2Xcnl or o RERINH £ 1 uor offet A1 - phenyt§SHi per azilnesl - &°
arpoxytheRaci e—tert=but vt R Oc—e—NO A

m Xt 4 '@o +0.5 @eftl. 6 Mol - R° R* "
3- cfl orfp- B i odobenzotri f I Gor {ge 0., 9 (3.8 mol ), K

Boc- pi perazjne, 41 ng (0.04 ) 7. 0

Tri sgid Benzyl i deneacet one) dzp@H| adi um chl or of orm 18
conmplex, 0.44 g ( 4.43 mmol) sodiumt-butoxide and 48

mg (0.16 mmol ) tri-o tolyl phosphine in 6 m dioxane

was heat ed overnight at 100 C. The solution was
dldropmmds pbgeansoll ferono bean keprepared b reactimgef apiperazine of formula

3 IO .0 0, G Bl i

Geradive Rt N rrathanyldiimyidatote) of TR UL (el -Brneosmapole- 1y1)-1,1,3,3-

qeraBhfdraRbettfiRbrébbrae).i ca gel © El uent: _
Hept ane- AcOEt 0-10% 20 over 15min to provide the title

%ﬁ%ﬁé}gﬁgfgﬁ@g@@ éﬁ cih ger: B%I\edf)ar%ldlﬁ‘omwal%cégpgelﬁd PR trhula IIT (Z:
O PirGhe presedketof ah hotorating b gaplt liphdrignylchbonde: &z ture 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 formula R*R*NH.
The piperazine of formula II can be prepared by heating of a corresponding piperazine
with ArX or by reacting of a N-protected piperazine with ArX in the presence of
palladium catalyst followed by cleavage of the protective group. The protective group is
15 typically tert-butoxycarbonyl (Boc).



WD 2005/ 023260 -42 PCT/ EP2004/ 009665 A sol ution of
4-(2-Chl oro-4-trifluoronethyl-phenyl)-pi perazine-I|-car

woanosies2eaci d tert- butyl ester (60 ng, 0.164 PODIEP2008/009665
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MeCl2 (0.8 ml) was treated with trifluoroacetic acid
(63l), heated up to 40C and stirred for 4h. The

sol vent was renoved in vacuogThe resi due was

di ssol ved in water and basi flselﬁé‘vm'gh NaOH I N. The
aqueous | ayer wag gxtracted twice with MeCl2. The
conbi ned organi clll ayers® were dried over Na2SO4i
filtered andth% ent was renoved in vacuo to
provide the titlg mrfund (20 g, 4649 ayellow
oil, M (n1e) 265 QS(MTH 100% Exa Ie

2-Pi pet 1-yl - 5tr|fluororreth 5] P
1.4-§2 ano-4—t—-r+f—4—ae#s~neet hyl - nyll) JJ
rheXyTY & aci di pasd WKt yl - est eAr onpetind was
prepare accog.décn@t.ﬁgcagtem&gqaaagedure escrigied in
exanpl e G fr ora: CD-BOEHpi per azi ne and v

2-Chl oro-5-trifluoronethyl benzonitrile ( CAS:

328- 8?“ %eIES% Y qld yellow oil, M5 (me): 373.1

( M-NHA £ (i

2. 2- Pi perazin- 1- yI 5 trlfluororm,faz\h /RZbenzonitrile WO
2005/ 023260 - 43 PCT/ EP2004/ 009865 NTi t | e conmpound was
prepared according to procedurs descrRbed in exanple
D step2, (82%yield, yIIo 0| W5 (me)- 256. 0

( MrH+, 100% . Exanpl e /N
(2-Brono-5-trifluorone hyI p‘henyl )R-spl pera12| ne NH A

m xture of 2 g (8

nmol ) 1- Brono- 2-fl uoro-4-trifl uoronet hyl - benzene and
2.13 g (25 mmol) piperazine in 2 m

N, N- di net hyl acet am de was heated to 100 C for 2 h and
subsequently all volatiles were renoved under vacuum
The residue was purifgedxpy flash_10Q columy X
chr omat ogr aphy on sil [
1% NH3 ag. to yieldZ 0.
compound as coI our | esSs 2
S= 7.81 (d, | 8 Hz, "1H, H-)730(m2H
H6)., 3.2.3.5 (s, br, 1B NHyy 2.93 (m 4H, v

pi perazine) 2.86 (m ZH-DHp| perazine). M (rﬂe) 309. 1

(M#, 100% 15 Exanple G

4-(2-Fluoro-4-trifluoronethyl -phenyl)-piperazine-|-car

b Atyiniativelyicampentdboefigeherebfoemula Irdan tbgipeepstedbyreactipn of a derivative

E(%frréﬂ 1 2 ccﬁxjré&gBHdlf‘létaﬁﬁﬁE UPfo‘PHﬁﬁMRZ WH‘ %oxﬂ’rd@ of formula

razine,
T éa(fd?eﬁéfﬁﬁafle BEFRasldRg @ff)fkylaatp\&s pé@arw%fé V\%ﬂﬂ %ﬂeﬁ%mﬁf of formula IV
CQPCBY%r 3\'1&17co@n2[£ou%as 8f formlula IVOHi OFD) tin et &deﬁ@e &Ml attivhting agent

n%l‘g%&%dﬂoﬁff’%%ggmﬁa /s%ﬁiﬁﬁp 24 ?rgq%%g 0P9653,5-

heeatratethoiurdfiuhtettafi@ordborAt). er




cooling to roomtenperature the m xture was treated
wth 15 g Isolute HW N and all volatiles were renoved

wandesro2szmeuum  The residue was purified on sil PCWEP2004/009665
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eluting with a gradient of heggane /| EtOAc to yield
after evaporation 4.54 g (63% “of the title 5 conpound
as white anorphous solid. 1z 'T'iN (300 MHz, CDC13) S=

7.50 (d, j =12 Hz, 1H, H3 (dj:8Hz 1H,
H 5), 72(dq) 1= 8 Hz, J2:8Hz, 1H, H6), 3.49
(m 4H, piper e)r® 3. 08 (m 4H, piperazine). M
(me): 349.2%( . 100% 10 Exanple B Ix

(2-Fl uor.o- 4-t R'ont¥t hyl - phenyl r\P NH A

m g of 3.11 @ (9 mol) 1-R2RZNH
)T(\ruor t hyl - n\\bg) i pne- | 5 cion

darb | i c ard:QHient - butyl ester |nFQ(5{ m 1di oxane as

treat ed \Mtrﬁngc@gmaﬁgeﬂ‘wﬂ@d in 15 dio ianeRfor 2 h at

80 C. The ni'ftUP&TR&Y concentrated and treated with 20

20 mM 2M Na2CO3 and extracted with 50 ni

EtCﬁ" pr g,‘,@g,gm;é:boghase was washed with 30 ni

sat nrGH, eslogda@k: CDAI | aqueous phases were combi ned and

extracted wwth 50 mMl EtOAc. The conbi ned organic

phases were dried with MgJSO4 and evaporated to yield

2.1 9 (95 9% of the title conpound as browni sh

crystals. 20 1-H NWR (300 MHz, CDC13) S= 7.50 (d, J =

13. 3 Hz, él—'F\,\HRB) 7.45 (d, J = 8.8 Hz, mi R 5),

7.16 (dd 88HZ A&—SSHZ 1H, OH 6 3.5-3.2
(s, pr, "3, 04 (m _4H_ gip |1 &/ (m

4H, {ipl Ms (nme): 2492( Exanpl e |
25 3- Ro- 4F pi Per azi n- 1-yl - benzo aCixe R est er
WO 2005/ 023268 PCVIEP2004/ 009665~ 45 & 1 xtiere of & g

(27 mmol ) 3, 4-Di fl uoro-benzoic acid ethyl ester and
11.56 g (134 mmol ) piperazine in 15 m

“tghﬁiti g Ingﬁﬁtnaﬁb n%ﬁfo@ﬁx@lﬁ%ah%e%%ba?ecf relctﬁmt'bf a
an su nt | val at i fr n\?,lv er db
Ar mqmwrtsipff PEERIa L gt b prepared by

graphy on silica eluting with DCM/ net hanol

Mbﬁ'ﬁ%é%ﬁt@ o} R T 5t S o SR e Nt Yol Gved by

Tl gthf tHd proBectivégroup ZHie. 1&ot&z;tlvdgﬂpuphﬁyplcﬂlﬁ?(tewltoxycarbonyl

J(%Qé)zl}n Eérh, i%_fn%ﬂgc@fd of‘}fggg# 2 300 f?[g I}Q éﬁe‘i&?_&ed‘%f rgacangééi piperazine of

Sfoﬁﬁ(llm 11 with agiopwoanil @éforrrmlzglélz % Qrpr withacampauyd of formula IV
)é)r(l‘]d]re ?re'séﬂ?\:e oBhh actibBiffd #knt INE EDT @Y-cadboRykiiffiltizole) or

3TItT ézrslmﬁna@mﬁ«plﬁ 1Yl etrsetreareirl grpnii g istipgugpoborate).
m xture of 0.5 g (3 nmol)

3,4-Di fl uoro-benzenesul fonam de and 1.15 g (13 mmol)

pi perazine in 2.3 nmMl water was heated to 110 C for 3 h
and subsequently the precipitate 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 conpound as white crystals.



1- H NMR (300 MHz, DMBO-d6) S= 7.53 (dd, J1=8.6 Hz,
J2=2Hz, 1H, H6), 7.48(dd, 20 J1=15 Hz, J2=2 Hz, 1H,

woRR2)s5/023262- 7. 4(s, br, 2H, NH2), 7.13(dd, J1=8. @CHEP2004/009665
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J2=8.6 Hz 1H, H5), 3.2-3.5(s, by, 1H NH), 3.03(m
4H, piperazine), 2.83(m 4H, pi pgrazi ne). M (nme):
260.0 (MH,100% Exanple 46

[ 4- (2- Chl or o- phenyl) - pi pera2|§ﬁh%my'l']

(2-nor phol i n-4-yl -5-nitro-phenyl)-nethanone W

2005/ 023260 PCT/,EPZQ{M/ 009665 -46 A mixturg B¢, 1% 9 ny
(0.07 mol ) 2- Nbrbrknolln 4 yI 5-nitro-benzoyl cilorigde,

16.5 ngy !pl]] o- ph Oi e
and 34 ul : NEt 2| rﬁ’% m red
at room, [ ajA for, 16 Nte)_\r’ oyF Ofrét he
vol atiAes Th& Rresfduk was taken up in 2 m 1B

CH3CN MeOH HCOOH M@/ 1 1and subjected to 5 pr epar2at ive
HPLC purification on reversed phase eluting with
acetonitrile / water gradient to gfelgeafter /f
evaporation of the product fract DonsSN33. 2 nmg (77% of

the title R&;g{rpound M5 (m e} 481. M 100% R15-C(OE),
Accordi ng_to_t he procedure des |b pr the synthesis

of Exanpl ¥isttlogerr t her der i qave been N""Ns
synt hesi 9gd-da- Q,Prs@ mor phdt i n 4 l%/IR 5-1i t rid- benzoyl
chl ori de and pi per 4zine derivatives éing GOt i se
Exanpl es 46-74, ,177, 184, 185, 186,187,188, 192, R00,
201 in Tabl g R anple K 1- {4-

[ 4-(2-Chl oro-p- hanesul f onyl - benzoyl ) - pi perazin
[ -yl] E)/N ¢ a~~-- 15 et hanone step

1. 2- ChI esul fonyl - benzoi ¢ acid O=S=0 A
sol u R? b- (et hyl CAS:
515480 124 K% 5 4. 1R 8 mol} 20 vas di ssol ved in

met hanol (50 my)-"apdgcooled to OC. Oxone (21.9 g, 35.5
mrol ) was addedjpQftionwigge within 5 minutes. The

m xture was stirred at OC for 30 m nutes and then at

OSSR AL 132 0L P S0 BB espcivel

nb}) carﬁMylatqn*e«mwlfoaylﬁeﬂlon/\ﬂ& @xtesperidity wnidd derlvatlve IB in the presence

d & eoo 9n0§ elfn g@&éa g@ﬁ%?{ legﬂ??c‘grﬁgg‘é'lff Atm {z\ggh canbep prepared by

r bydvogahatinon W6 20056 02BEG0rmdla IRCT/ EP2004/ 009665 vacuo.
The solid was stirred in ether (30 M), filtered and

dﬁg%?%céralcp{ ?%éoq%gt hﬁ?otéxljntulag@z r@%gﬁarécibb%agtlg %té() c??nspound of

1fo§141-ula IB with a subsututed trlet}r};l orthlofogmate delrl)vatlve of formula IR15 -C(OEt); in
nesu ony enzoy pi perazin-| -yl

{he r?slelﬁ%er 5%°€H et hanone 5 To a sol ution of

2 Chl or o- 5- net hanesul fonyl -benzoic acid (200 ny, O0.852

nmmol) in DV (3 m) was added dropw se

1,1 - Carbonyl dii m dazol e (142 ng, 0.852 mmol). Wen

the CO2 evol ution ceased, the m xture was heated to 50

C for 15 mnutes. The m xture was cooled to room

t enper at ur e.

1- (3- Fl uor o- 4- pi perazin-1-yl - phenyl ) - et hanone (189




10 ng, 0.852 mmol) was added portionw se. The m xture

was stirred at roomtenperature for 1 hour. The
weabosans2enas renoved i n vacuo. The resi due wasPCT/EP2004/009665

di ssolved in ethyl acetate. The,solution was washed

twce with water, dried over Na2 , filtered and the

sol vent was renoved in vacu e-crude oil was

purified on silica gel (Fbptg%%;ggéEt 0% 50% (15

mnutes) to provide the title conmpound (185 ng, 49 %

as a white solid, M5 (me): 15 439.1 (MrH+, (K00%.2

Exanpl e 75 1s2 (3-F| uoro-4- {4- [ 5-nethanesd fonyl - 2-

(2-nethy|-gy$?pf$din-1-y|) -b enzoyl ] -pipdrazin- g*

1-yl }-phenyl ne A m xture of 30(7 1)
1-{4;{1’%5 @ - et H@sesul f onyl - banz lzgte) »
pi perazi m- 1- 3-f | uor az } - et Banoney! u
(arl? Ry DFPER‘and o5 (0.91 mmol) of a

sol ution of 2-gfet hyl tgpyrrolidine in DMF was h&€at e8Ht o
100 C for 24 h. After renoval of THE 2 nl di oxane,
180 ul of a 1M solution of 2-Methyl-pyrrolidine in
DMF and 30 ul (0.175 mmol) DI PERA wgee added and the

m xture was heated to 120 C cfornt6 h. After
evaporation of all volatil]eslthe]residue was taken up
in 1 mM MOH/ 25 form€ adtN'd and subjected to
rev &§g% phqae HPLC pum.figat i _uting with an
ace?&%&,@?ﬁ- T Wat er Agr adi mfRt oYyi eRd after
evangaLLon~oQ.the product fractidonsr4.7 ng (14 % of
the tigieygonpound. M5 (me): 288. % (MH,510099 WO
2005/ 023260 PCT/ EP2004/ 009665 -48 Rtcording to the
procedure described for the synthesis of Exanple 75

f jvat | have b t hesi sed from 1-{4-
b RO A B RS L O o kR e of fomms
y I wBhhworioe pffenyile-RERFNHdN ehepidsaitt bR Afidat iR Siee CDI (N-

° Fﬁﬁpﬁ},g@J%ﬁ%@t ‘?’U@%ﬁ@éﬂﬁ?’gﬁ%ﬁ@ﬁh@r%%bony| ]

- tethnethylivenioniet il eroBorasd) A cdinpound of formula IF can be prepared by

2 o[- 5+cyano- benzoi c i.d. 0 a suspensj_on of ]
BRI 81 5 LBRBRREL S (oG 18 18 Pestrotencs ol sokigrsogtom bydroxide.
(30 M) was 10 added dropwi se tert-butylnitrite (1.15
m, 863 mol) at 0O Cwithin 2 mnutes. 2
Am no- 5- cyano- benzoic acid (CAS. 99767-45-0;
W9518097) (1.0 g, 6.17 mmol) was added portionw se
within 10 mnutes at 0 C. The m xture was stirred at O
C for 2 hours and then at roomtenperature overnight.
10 Half of the solvent was renoved in vacuo. The residue
was taken in HCLIN (15 m) and ethyl acetate (30 m).
The organic | ayer was 15 extracted with NaCH 1N (3x10
m ). The aqueous |ayer was acidified with HC12N. The
resulting solid was filtered, washed with water and
dried (high vacum 50 C) to provide the title
conmpound (0.92 g, 66% as a yellow solid. Step 2.
3-[4-(4-acetyl -2-fl uoro-phenyl) -pi perazi ne-I|-carbonyl |
-4-brono benzonitrile W 2005/ 023260 -49
PCT/ EP2004/ 009665 Titl e conpound was prepared
according to procedure described in exanple K/ step2
from 1-(3-Fl uoro-4-piperazin-1-yl -phenyl) -et hanone and
15 2- brono-5-cyano-benzoic




acid, (49%yield, white solid, M5 (nme): 430
(M+, 100% . Exanple 90 5

wG-2pes/0e3efcet yl - 2- f | uor o- phenyl ) - pi per azi ne- | - eariEemokP0966s

10

-4-azepan-1-yl -benzonitrile A mxture of 30.1 ng (0.7
mol ) 3-[4-(4-Acetyl -2-fluoro-phenyl)-pi perazi ne-| -
carbonyl ] - 4- br ono- benzoni tri ul (0.175 mmol)
DI PEA and 91 ul (0.91 nmol) Sg‘ﬁe—nﬁg—glM sol uti on of
azepane in DVF was heated to 100 C for 24 h. After
renoval of THE 2 mnml dioxane, 180 ul of a 1M solution
of azepane in DMF and 30 ul (0.175 mmol) DI PEA 10 were
added and the m xture s_heated to 120 C for 16 h.
After evaporation ofpa ‘IN'RvoI atiles the residue was
taken up in 1 nl MQd/ forgtic acid 6 / 1 ange
subj ected to reverzse ) OF
(et

2
se HPLC purificatd orN'E ut | ng

with an acetonitril egé~uetgp gradi ent t(e\ ‘ )
evapo?a‘t\Ngn of the prodgst tractions 9%2}9 % of
t he tgt\l{g compound. M5 (me)lll 449 2, . F0U%” 1R¢
Acowof diMiggt ot he procedure described for Rthe sint hesis

of Exanple 90 furthe®R #¥ivatives have been
synt hesi sed from 3- ZisCl

[ 4- (4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]
-4- bronoShBnzonitrile and am nes and cgnprise
Exarrm’é@/éo-%os in Table 1. Exanple ﬁ‘ﬁ»Rﬁhl or o- 4-
[4- (2-mor pAdl i n-B-ig1EBY nj t r 0- benzoy! pegazin-1-yl ]
-benzonikrile 20 A m xture of 40 ™ Mol )

2- Mor phot+m=#-yl - 5- ni t r o- benzoyl.N oré'd 9.9 ny
(0.18 nmol ) 3- Chl or o- 4- pi per azfn- 1-R/I ~behzoni tril e
(WoRRsdm epfalighd 62.5 ul (0.45 nmmol) Ng”3s'h 1 m DOM
wa-¥id rred at roomtenperature for 16 h. After
evaporation of the volatiles the residue was taken,
up in 1 m CH3CN DMF/ HCOOH3/ 5/ 2 and subjected to
preparative HPLC purification on reversed phase
eluting with an acetonitrile 25 / water gradient to
yield after evaporation of theHproduct fractions 4.9,

ng (8 %W of the title compount, MB (me): 456.2 ( R
100% According to the procggure)( descri bed for th R®
synt hesi s éf EXanpl e 104 fRrtKeX deri vat i ves(hae

been synt pesi se%sf rom 2- Mor phol i nX4-yl -5-nite ng R*
chl orf"d&"a pi perazi ne deri-vatives and %rorrprﬁ se
Exanm 1 i n Tabl e I1gudaQ005/ 023260 X
PCH EP2Q0%/ 009665 - 50 xExanpl e M 15—yt
2- Chl or o- 5- sH[ fi no- benzoic acid A solution of 33. 59 g
(267 mmol) sodiumsulfite in 100 Ml water at 0 Cis
treated with, 5 21.2 g (89 mmol)

2- Chl or 0- 5- f)| uor osul f onyl - benzoic acid and 26.6 m of

a 10M aquerUSXx: NaOkitged imidezate, (267 nmol ). The ni xture
was al | or&tkbo sPHaZPleftizo8 h at room tenperature,
acidified with HO conc. (pH = 4) and water was
renoved ungeg, Nacuum  Met hanol was added, the
precipitate filtered off and the filtrate

RSP R B TopERE b Er Y b F e dhe SRS B i with an

angl-beorals Hedhatioe yi folflulbX gnd wiith 2¥prrefponlingtviiyl 6tannane of formula

ERETRIRE rebense e BB Simer AR B gD R H i)

palladium(Il). 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 ITI with a

piperazine derivative of formula I



15 A mxture of 1 g (4 mmol)

2-Chl oro-5-sul fi no-benzoic acid in 20 ni Methanol and
wa@aQoosmk3asat er was treated with 10N NaOH t o pH RCH/EP2004/009665

before adding 1.7 g (12 mmol) _Wethyliodi de. The

m xture was heated for 48 h to C with occasi onal

ad d"l‘hé fldm%‘ kst o7 7B M o a%'ﬁ'aa‘s S Cfoﬁﬁﬁﬁrl rﬁ{}m%vé%lnv&fwd to the

at | conc. was a
mrr%sepwnaﬁteﬁ tehbY treetment withuh heasi@ﬁtﬂlﬂemﬁrwmlem ofa

| 3)iBbRe B8 Q1cH b ssllitintdY pdashbRMyRoddE \p@%ﬁﬁﬁﬁﬁrﬁcﬁlate, sodium
dg%)% The resi dCE \MT taken ‘up in nethanol and
PPoRale: apmopRy et %ﬁase HPLC purification eluting
with an acetonitrile / water gradient to yield after
5 eVhparmpourdsof farhmlpl adlidieirfphanhaeoticali? fisatde {BULi8A sabfs possess

t

Vi b SREBBURR bbb RERINY 5 i P s che gpouncs
zofme pese@invatiopasegoal iptibiteraafle glmasﬁ"aﬂﬁperner HEyT-1).
compound was synt hesi sed according to the procedure

dege Eérﬁﬁ&ﬂd@ rwerré‘ﬁlveﬁbgﬁieaeh? h&o?&ance with the test given hereinafter.
2- Chl oro- 5- met hanesulf onyl - benzoic acid from

2- ChI or o- 5- sul fi no- benzglg aci d1 and eﬁ hyl iodide in
20 m ethanol / 20 m din 27%yield.
me): 247..1 ', 10099 . . .
10 3 lo iRt BipSE T aioeo Lif-decbpolgaiesyftal bovine
Theuin (FBS) § %)1¥Gibed h‘f@&d&)ﬁﬂbgiaﬁ,i Bdhd:ﬂﬁﬁﬁﬁmfeﬁfdi@ycﬁml Y%h(&ibco life
bbb ERhet A R (SRS ISP Refl) Gutamine 1 mM Gibco

2lifehtbainetdgies)y! f i no- ben20| c acid and 2-iodopropane in
20 m isopropanol/ 20 m water and obtained in 42%

2 et nulfs (R Lo BNt ARk A BT 4 B el 2.5

15 OKGQ S M MgESO, 1m0 (9 doBs synt hesi sed accord| ng

! RS Z&vﬁggggg g p§ s 0t et vith mGlyT1b DNA.

2 Chl or o-5-sul fi no- ben20| ¢ acid and
al ytic anmount 12) in 20
2y ; Tt e wat er and obtai ned in
8% yi eI d \YS) (m e) 273 (I\/H 1009% . 20 WD 2005/ 023260
- 63 davdnphmnilia® cdls) Flpin*(GAOparansfected WidrmpGlyToéhsBNA , were

aBiagedqlt the density of 40,000 cells/well in complete F-12 medium, without hygromycin
20  in 96-well culture plates. On day 2, the medium was aspirated and the cells were washed
twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with

either (i) no potential competitor, (ii) 10 mM non-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

25 resulting in 50 % of the effect (e.g. ICso, the concentration of the competitor inhibiting
glycine uptake of 50 %). A solution was then immediately added containing | ’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,

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

The compounds in the above table show an ICsp (uM) at mGlyT-1 < 0.02 (uM)



PCT/ EP2004/ 009665 The title conmpound was synt hesi sed
according to the procedure described for the 5
weynisiesies of 2- Chl or o- 5- net hanesul f onyl

from 2- Chl or o- 5-sul fi no- benzgic

- benzoPcTaAPR@4/009665

acid and

1-i odopropane in 20 nl propanol/ 20 m water and

obt ai ned | 3% yHet-a—Mo—rer—26+—3—VH-—3166%
Exanpl e S | 2Egmhpleo- SIﬁrﬁt(hM)sul Ezarople- beriz?@o(ml\é)cu d c1
10 O=s=o0 I NQoA mixture of 1 g G4 mmol)
2-Chl or o- 5} sul T ho- benzoi ¢ ac d and 0. 62 g (20 nwol)
Met hyl am ngT 10 dioxane s—stiTrred IUI 3 at
room tenpefaturk. After0-0EvaporatiBn of| t hé O%I atl | es
15 mM 5N HO_was added and t m xture mwas extracted
3x with ethylagetate. ghs sol venizawas |rengyygd under
vacuumto yield 0.724 g (72 9% of the 15 title
conpound af anoJ phoug ite splia, N5 (e, 24811
(V1009 T Bxetml o I Walot 175 0.0097
2- Chl or o- 5t-et-hyl-sut-grpyl-benzere—acid-GL—o=s=6— ~/ N
WD 2005/ 028260 1153 PCT/®&PE2004) 009685 The t itz
compound was synt hesj sed according to the procedure
descri bed jfor 2-.Chloro-,Bhiyrethyl s anmoy| oic acid
from 2-Chl pro-5-sul f na}§%£50|c agéd and epﬁgﬁ mine
and obt ai net—tHa—78—%ytetd—No—{me)—2622—(M+;
100% . Exapplel® 5 | 0.0025 21 0.012
2- Chl oro-5tisopropyl bul f anpyl + benzoj ¢ aFLd_QL_Ihe
title conppund ¢as synthgs sed acggrding tgohhe
procedure fescribed for 2-Chljoro-
5- met hyl suffamoyt=tepzoi ¢c_acijd fTom
2- Chl or o- 5} sul no- benPd%L acj d isopr8§97anine
and obtained in 74 %yield M (mMe): 2761 (M4 100% .
10 Exanple|V 21 0.0023 220 0.019
2- Chl oro-5¢ (cycl opr opyl net hyl + sul f amoyl |) - benzoi ¢ jaci d
Cl 0=S=0 |7 N_The t t|3¥§9 npound s synt sed
according to t procedt scrived for 2- or o-
5- net hyl suHameyH—bepzete—actd—F+om-
2- Chl or o- 54 sul f28no- benddi0d3ac| d azid 0.01

35 0.006 235 0.0065

36 0.014 236 0.004

37 0.007 245 0.018

38 0.008 246 0.011

41 0.014 247 0.014

42 0.0035 248 0.01

43 0.009 250 0.015

45 0.019 251 0.019

76 0.019 263 0.01

83 0.019 264 0.012




15 cycl opropyl net hyl am ne and obtained in 81 %yield.
M (me): 288.0 (M4, 100% . Exanple W

w@a-20iF003206 5- (pyrrolidi ne-1-sul fonyl)-benzoi c aeCWEPED04/009665

10

15

20

25

30

2005/ 023260 PCT/ EP2004/00966%; - 54 The title conpound
was synt hesi sed accordlng to the procedure descri bed
for 2-Chl ofo-—5—methytsut fanoyi - benzoi cjaci d 1rom
2- Chl or 0- 54sul fiPRo- benz8i%>acild and pyrtolidine and

obtained im91 %vyield NS (nmle): 288 Ol(M+ 100%). 5
Exanple X 2- Chl or o- 5- (nDrphollne 4- sulfonyl) benzoi c

acid a The title conpound was synthesised according to

t he %&n@? SEforheth f AMd tRe f;?z;r?ﬁa%utlcally acceptable salts of the

5 mat en20| c acid from

aricﬁanémmd:asanechcmtmgpmhﬁ ferm gfphaspaceutical
%ﬁ%ﬂ?ﬁ% ﬁhﬁﬁﬂﬁﬁ%éﬁ%%#ﬁ&%@ captiqamigMihed Sk g in the

aform of tablets; goatedtablets, dregées h mgayr o Ig(e lotine mﬁsul)es, solutions,
2er N 1](3{19 0153 érﬂﬁﬁﬁ 51"1’1%&6 1515?(2{1@9 tén, %@vgvér nal% 1 effeltad rectally, e.g.

pyrro
emathofatr ersuppomotles; oheenitérally, ?Jgelnrtbs fqmeofmctﬂcamlauws
in 2 mM methanol/formc acid 3/1 and subjected to

ras\e/tegf]ll?e?cogﬁbgcﬁlﬁdbgfgrnﬁw 1 S GO sl %ﬂ%awnta&lﬁi@aﬂy inert,

wat er gralent toyle .
einapganict drangafic cargersfonidie production ohpkarmpgeuticapreparatigns.

2%8&%5@?%}&%@%@% el g?egﬁc ;q?w its salt0%Ad th¥®ke can be

Sadetifan esampleray buch qayriers fordablets, qﬂatedéﬁﬂ;@tﬁ)cdragqeﬁ ankharg gelatine

The Litl
orreut s ERAHES PO YRERE Rl BRI Srdlpleivdghble il wares,
S%WBdmmtuaﬁd Ihﬂu}d@CﬂWh and dhiedike. :ﬂ)epfndlbg @Pdh@ n%r@of the active

A D IPBE RGO |y BRI

ZSﬁta%le (aMrhrs fdrGB&prodaxtopbesolutions and syrups are, for example, water,
Pr.op sul f VL0

B

t benplaeadiralordesdamet eds,fwaxed, fvés, seyntiduadios lighid polyols and the like.

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

oy of PP PR Tal Brerati Bl BRI g v, slubilzers

2 86bilizérihWetifgents] Emdsifieps, ewekBners, colorants, flavorants, salts for varying

the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

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 formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

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

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



5- (Propane-2-sulfonyl)-2-pyrrolidin- 1-yl-benzoic
acid o=s=0 J\ WD 2005/023260 -56 PCT/ EP2004/ 009665

woheostoesdee conmpound was synt hesi sed accordi ng POTER2004/009665

10

15

20

25

procedure described for the sy hesis of
5 thhanesulfonyl 2- pyrrolldln -benzoic acid from

pyr . o d(ﬁ?fgge(& o‘%ane H%ﬁs }1@ Wﬂ? %‘f‘éﬁ(}%@é ?\ gé) be adjusted to
2816 iRdiiddal, reqmeé@entsnfeaahphmcnf@r case. In the case of oral administration the
5-Met h |

SR A 00 e B Romonnd
t h@eﬁéﬁt fbdmuih ICb?-rSc!flthcbﬁIfréspondmgameym df@splmrmﬁceutlcally acceptable

SEREEHL R 0 LA SR o s

piﬁ ddditici, tiee wppetr tibtitdanedhoibe edfeedod whdrmithils f¢un/detp:be indicated.
283.1 (M+, 100% . Exanple AD

{11 ot AR el e B P FERAROf Al b e

pE&q&d&xuﬁesd&sgwernadiegme Qebsius. synt hesi s of
- Met hanesul fonyl - 2-pyrrolidin-1-yl -benzoic acid from

p;ﬁ’" itodmeet Bl ity AR BB [ )

éQI‘T o Ipeifl?%; IEi(a[ml ?rAIE' o - | - benzoic acid WO
260@(%{?%%6‘8 gﬁ?ﬁ%%%g%r f{%@é%k%é title conpound
}A@fo@ﬁg(ﬂwsﬁ?&gg%gﬁdhmlfm) PRESQpKEEdurie:S@escr i bed
%@* Mi%‘f agﬁ’yl -2-pyrrolidin-1-yl-benzoic acid from

2 TEH: edtprhpdrofis@ny opyl sul f anoyl - benzoi ¢ aci d and
p%ﬁtfgj ?%ﬁb%ﬁa%&%%xﬁT P%\éq ra%etﬁ&lgro%mgma@uorgborate,

(@IPERD&lE&BFidWI&lyyharﬁiﬂef anoyl ) - 2-pyrrolidin-1-yl - benzoi
c _aci N The title conmpound was

sWﬁe@&é %@ﬁf%ﬂ%ﬁﬂ% the procedure described for

the 1o synthesis of
5- Met hanesul f onyl - 2- pyrr ol i dixaniple/A- benzoic acid from
2- Chl or o- 5- (cyclopropylnethyl sulfanDyI) benzoi c acid

ggg{ b Ol I fgg—(ﬁloro enzoyrf)-plpera 0 flyﬁ-pﬂ\@yf}rgtﬁ&none

AOT

A solution of 2-Fluoro-5-nitro-benzoyl chloride (CAS: 7304-32-7; Feng, Y.; Burgess, K
Chem.Europ.J.; EN; 5; 11; 1999; 3261 — 3272) (0.054 g, 0.261 mmol) in dioxane (1ml)
was treated with triethylamine (0.073 ml, 0.522 mmol) and then with a solution of 1-(3-
Fluoro-4-piperazin-1-yl-phenyl)-ethanone (CAS: 189763-57-3; WQ09714690) (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,SO,, filtered and the solvent was removed in vacuo. The crude gum was purified on

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

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



Exanpl e AG 5- Met hanesul f onyl - 2- nor phol i n-4-yl - benzoi c
acid 15 o=s=0 | The title conpound was synt hesi sed

weaceoewsrods2ey to t he procedure described for the PCT/EP2004/009665

10

15

20

25

synt hesi s of 30

5- Met hanesul fonyl - 2- pyrrol i di n- ?-yl -benzoic acid from

2- Chl or o-5- (nethane-2-sulf B enzoi ¢ acid and

nor phol i ne and obtained in yield. M5 (nfe):

284.1 (M4, 100% . WD 2005/023260 -58 Exanple AH

5-{Et (4 0@ uifhobint4-pl-Froitphrbenzeyl)-piberseinzbyld-3aflieto-phenyl}-ethanone

P;ECT/ EP%%?%%(%?%@?%{BQ%t itle conpound was synt hesi sed

rocedure described for the 5
synt hesi s of _
B suhitiomnefsu{ 3 Blogto-2-[ gy 2 ribior oHSmritroytenpeyt -pineragisi-d-yi - plrenyl} -

2-Chl -5 t - 2+ sul - i i .

sieanet (U5 8 Pl i Mok (D30 5) fipffiallaiBf aq minutes at

AMHC tHeRQYpled Fx aoqph ¢emdperature and diluted with water. The resulting solid was
- Mor.phal j n-4-yl -5 -2 ; i i d:

T T T e )

™S (k) prsocedirE deses)i bed for the synthesis of

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

-Chl.oro-5: (isopro I - | [ At
ASF RIS 9be R St aegor KOG B ERuipB i fcpivatives
(e beehGPfhesidd ad anpipeiséBxamples 179,180, 189, 190, 191, 196, 197, 198 in
3%g%glopropylnethanesulfonyl-2-nDrphoIin-4-y|-benzoic

=s=0 |-V WD 2005/023260 -59 PCT/ EP2004/ 009665
The title conmpound was synt hesi sed according to the
procedure described for theExaypleBesis of
5- Met hanesul fonyl - 2-pyrrol i din-1-yl-benzoic acid from

T e R b PR L P e P I ethanone
324.2 (MH+,100% . 5 Exanple AK 2-Mrpholin-4-yl-5-
(P rfpRRecfR7sinE 097 nrhelh o eFlaetioed-THé2-flupt e 5> wawpdeneryl)-

}%Ser?%? lhgli-ﬁ-ﬁggﬁg g{ilgr'ler] 91 ‘i.lP(()t.(Bbq rﬁ&%?)ed%ldrlﬁ Q856 Hefhylamine in
M dnalr el [(6.078 tnn2ol pREREA ircl2 ml THR wisdreztsiddo 88 7@ far grh. After
o188 0 BRSO P L i it
b sabfedd to pEPMative 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
O
o N
Ci

o’)q o)



Exanpl e AL 5- Met hyl sul f anoyl - 2- nor phol i n-4-yl - benzoi c
acid 15 The title conpound was synt hesi sed accordi ng

woOaodsheszeo ocedur e descri bed for the synthesi sPOT/EP2004/009665

10

15

20

5- Met hanesul f onyl - 2-pyrrolidin-Jl-yl-benzoic acid from
2- Chl oro-5- net hyl sul fanoyl - ben oic acid and
b|n 40 0/3yi eld. M5 (me): 299.2

5-Ethy|su|fanoy|-2-norpho||n-4-yl-benzoic acid WO
2005 3260 PCT/ EP2004/ 009665 -60 o=s=0 Nom The
titlg onpound was synt hesi sed according to the
pr@gcedlure described for the synthesis of

nesul fonyl - 2-pyrrolidin-1-yl-benzoic acid from
2-Ch 0-5- ethyl sul famoyl - benzoi ¢ acid and norpholine
and ok tained in 42 %yield. M5 (nfe): 5 313.2 (MH,
1009 =Exanpl e AN
5- Isopropylsulfanoyl 2- nor phol i n-4-yl -benzoi c acid

ol o7 Fiel s R Banr Lot acid Fahee e TR o8 gioxane (50 mD)

Svya[%taﬁﬂéd ﬁuo holine (11 5 ml). The mixture was stirred at room temperature for 2

- Met ul f onyl - r.rolidipg1- benzqi c d from
otk P Savent S8 FopgTedn Partiy b6 IR dos dhep i wate and the
RARRe |vJ'aB Gcidifidd SRhITCEINI The3dlilowak lteked Mashsd @ith vader ahd dried

(M, :
éo@@@é%gﬁéﬁkﬂcwﬁwd Gn atroh) 35-2eRy solidh MS fm(r): 33,2, 4-H,
i®oepi d 15 The title conpound was synthesised

according to the procedure described for the

R4 2 f yF - benzoic acid from
2- Chloro 5 WD 2005/023260 61 PCT/ EP2004/ 009665
(cyc ropyl net hyl - sul f anmoyl ) - benzoi ¢ aci d and
nnrpt?ﬁlne and obtained in 33 %yield. M (nfe):
100% . Exanple AP
x Vi@ [ n-4-y| -5-(pyrrolidine-I-sul fonyl)-benzoic
acid~N¥0=s=0 N O The title conpound was synt hesi sed
accopding to the procedure described for the
synt esis of

5- Met hanesul fonyl - 2-pyrrol i din-1-yl-benzaoi¢ acid from
ZTonpepgnsgon ?%mph@mév 1-p-wifiorReRgeis a5@R4 dige L6 EvROl Htoluene

MRERRALETEIRPE oD Mhh&ywﬂoﬁde (8!7Gnl, 753 mmol). 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



(me): 339.2 (M+, 100% . 10 Exanple AQ

5- (Mor phol i ne-4-sul fonyl) - 2- nor phol i n-4-yl - benzoi c
weaehw/0zheot i t | e conmpound was synt hesi sed accor #CTUEPR@®4/009665

the procedure described for the syntheS|s of

5 Met hanesul f onyl - 2- pyrrol | d| n- 4].1 -benzoic acid from

Chl 3 f ' i
oo DR BP0
F5dd 2.47 WH50 %D aFe tltE@mmpc&mﬂ% ydlldw aropxphpus folid.
(5- et hanesul fonyl - 2-pyrrolidi n-1-yl - benzoyl ) - pi per azi

TErSMR (2B RREbELN S 79eigr kb it 2 HE i 1D, P2 (a,

2{3483'4 Hz19=71 W, 06 Q@{)ﬂ’mh)(d 11—84HZ,H 5 1H), 3.03 (m, 4H piperazine),
F uoro 4-pl perazin- ¥I71 6enz%nl tril Pro

5 ﬂe@ (N, Pamgﬂne)%@? (s, OMe)( 0. 06 mml) TBTU and 43
g % % 8|n 1 mM DW was stirred WO
2005/ 023260 CT/EPZO 4/ 009665 -62 for 16 h at room
tenperature. After addition_of 10Qul formc acid the
m xture was subjected to prEEReaD ve HPLC
purification on reversed phase eluting with an
gc &l @ifluorRLtRYI- 1)8piperagingi €l d af ter
evgigggtlgn of the p?ogﬁﬁgjﬁggctlons 10.6 ng (33% of
the title conmpound. M5 (me): 457.2 (MH, 100% 5
Accor di the procedure described for the synthesis
of aupN 23 further derivatives have been
ised fromacid derivatives and pi perazi ne
#i Vatives and conprise Exanples 123-173 in Table 1.
anple 174 1-(4-{4-
[ 2- (4- Met hyl - pi perazin-1-yl)-5-nitro-benzoyl]-pi peraz
10 Teb Mt p@ﬁBYA Jotrififo 1540 84011 b ioRyIRf acdPRrt-butyl

]eﬁ{_B-quoro 4-[4-(2-fluoro-5-nitro-benzoyl) -

pi perazin-1-yl]-phenyl}-ethanone, 200 ng (2.0 mmol)

1- met hyl pi perazine in 4 Ml THE was heated to 80 C for
[ h. Water vasg dded to the reaction m xture, the

pr eci p|tate i sol ated, dried and purified by

f1 ashCchron ’iB@raphy on silica gel wth heptane/ AcOEt

. The title conmpound was obtained as a

el | ow powder, Ms (me): 471.2 (MH, 1009 .

ing to the procedure described for the synthesis
anple 174 further derivatives have been

synt hesi sed from

1A hﬁxﬁ‘ulreloff ®5 é(I 4 nfRelf) bfidrchidedi-fod obdyenizifitoyid20.7 g (3.8 mmol), N-

er. l,%ér:gg 1@)%’& ggﬁqgélr%%fi%m Z’?é‘gfleac t%%‘é(%adm&hdﬂoroform

15 1&, Lm448g 44 78 iy bdD) pbding- )—bptomdeandmemg C()al&mmdlj wi-o-
ac ter ut

{ 25 d
até’ hAsRfnE %/Hg ; eé%&'ﬁsf léeaéeég% B uﬁfﬁﬁo ex r}[& re I was allowed
Noa@@} W pofAEiperattd, it wpt: @héd (Somiankivenbed wrﬁh/d)rme (25mD).

eI dr@ 2 gr\g@% C%ffé(ﬁyﬁ'/( 18152%36 5&1?%36‘3%5&%'581\!%%28 removed in vacuo.

The crude oil was chromatographed over on silica gel: Eluent: Heptane-AcOEt 0-10%

20 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




1- (2-Fl uoro-4-nethyl-phenyl)-piperazine Title
conpound was prepared according to procedure described

wonowswaspebe D) step 2, 5 (99%yield, yell ow oPCT/ERBI04/009665

10

15 1_121

(me): 195.3 (M+H+, 100% . Exanplg 177 [ 4-

(2- Fl uor o- 4- net hyl - phenyl ) -pi péfazin-1-yl] -

(2-nmorpholin-4-yl-5-nitro-phenyl)- nmethanone Title
mﬁg\ repared according to procedure descri bed

in exarpl Ng6/from1- 10

(2¢F - 4- met hyl - phenyl ) - pi per azi ne and

2-mrpRéT i n-4-yl -5-nitro-benzoyl chloride (70% yield,

y& I'pw oil, M5 (me): 429.2 (M-H+ 100% . Exanple AT

(5- Am no- 2- nor phol i n- 4-yl - phenyl ) -

%%Mf Ifg&r trclg—é:-@&Eg?g%%tﬁﬁl&%g%g—lprll];;elré%LJi -carboxvylic acid tert-

I( %u’ﬁ}bé@ft;{%b R oMba _ﬁmabli ﬁxpmmyml ROEL |8)ml)4vals &eafeufvhﬂfﬂ_&mﬁefdayetic acid
- n - | perazl n- - - none reparatiqQn

a&Eh betied Wp Ecyéf??& a@dasﬁrryeéé@f% Eﬁe ?@i@(t 25 Esmove# m vacuo. The

”?éstnﬁ!%‘%as G%smtvéd Wat&dé}ﬁ%d a?ﬂi/e@m%@l I%GE}I@-III\Q THe laqueolld Qayfer was

m Xture was Sstirre u er n at nos eric ressure

hyFasgehvace wigh M Be Sempiner greamiqiaiTs WG*:%@E@&V%JQ%ZS%

f gl RA8Hd 20 RPnt Ras fdnhdveatBvatas 16 prFaTthatide compound (20 mg,

vacuo. The residue was chromatographed over silicage
(Eﬁ%éﬁwym%é\ﬂ%{rn{ﬁ)%%@*(&oﬁ%%i n 20 ninutes))
to provide the title conpound (111 ng, 79%yvyield) as
a yellow solid, M5 (nfe): 43pcazadldittH+, 100% . WO
2005/ 023260 PCT/ EP2004/ 009665 - 64 Exanple 178

(2-Morphol i n-4-yl -5-tet ol - 1-yl-phenyl)- [4-
(£=R1p¢w1@okah%ﬁﬂ§luom$§ﬁ)7heﬁz(§€%§i n- 1- yl]- et hanone
A suspensi on of
(5- Amimo- 2- nor phol i n-4-yl -phenyl )-[4-(4-trifl uoronethy
NHDI per azi n-1 -yl ]-net hanone (50 ng, 0.115
mge{ic acid (1 mM) was heated to 75C under
EEE and then triethylorthoformate (36.76 ul, 0.34
as slowly added. After 1 hour, sodium azide
(22F4 ng, 0.34 mmol) was added portionwi se and the
reaction m xture was stirred at 75C for 1h30. The

r .es?e%tli: g—' ! 2&&%&8@&%&8&@&?}1@&# }%ﬂ?%raiiﬁ@lle&a%éﬁvﬁc acid tert-butyl
diT I an asitl e sol ut1 on.

Tieetenqueous phase to was extracted with ethyl acetate.
The organi c phases were conbi ned, dried over Na2SO4,
filtered and gvaporated to dryness. The residue was

chr omat ogr ap on silica gel: Eluent:

Hept a llacetate 0% to 60% (10 m nutes) to provide
the ti mpBund (29 ngy, 52% as yellow solid, M
(m e) 2 (MrH+, 100% Exanple AU 15 3-

etyl - 2-fl uoro-phenyl) - pi perazi ne-I-carbonyl]-4
or o- N-met hyl - benzenesul fonam de The title
conmpound was prepared according to the procedure
descri bed foy exanpl e Kl tep2.from . .
¢ pomBew Wa ngigﬁsﬁi ﬁGCPI‘?}Pg B%@%mc.egilwa%%be&ﬁ’a example G from
Z'W&g@péaﬁﬁe rt hyCBletd-armifihofoanipfliserachidrile CARXS: 328-87-0)(15%

g R e et RS I

Step 2: 2-Piperazin-1-yl-5-trifluoromethyl-benzonitrile




3- [4- (4-Acetyl-2-fluoro-phenyl)-piperazine- |
-carbonyl] -N-nethyl -4-norpholin-4-yl-

woensaesal f onam de 25 The title conmpound was PCEER2@®A/009665

10

15

20

according to the procedure desiglbed for exanple 1
from
3-[4-¢4-Acetyl -2-fl uoro-phenyl)-pi perazi ne-1|-carbonyl ]
-4-chjor Jret hyl WO 2005/ 023260 PCT/ EP2004/ 009665
- 65 b,nzgne ul f onam de and nor pholine (58% Iight
olid, Ms (me): 503.1 (MH 100% Exanple AV
4 (4- Acet yl - 2-fl uor o- phenyl ) - pi per azi ne-
Fcarbonyl] -4-chloro-N, N-di nethyl- 5
benzenesul f onam de The title conpound was prepared
311 ocrz)crjrlm(gﬁdowgsl}?e el as:ggrr in d%sp%glce%%ge cfiescnbedaln examp}Ye D/ step2,
181498 ylld)geltovtoldi RIESI(awe)a236.9 (MalEn100%Rt hanone and
2- Chloro-5- di net hyl sul f anoyl - benzoi ¢ aci d (CAS:
37088-27-0; BE 620741) (64%_ i h% yell ow foam 1o M5
(me): 468.1 (M-H+, 100% 180 3-
[4-(4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1-carbonyl]-N
1N2dB R V5 trifluomidiloyliphedyl) pipdreziaenesul f onani de The
title conpound was prepared according to the procedure
described for exanple 1 15 from 3-
[4m(4fﬁb yl - 2-fl uor o- phenyl) - pi perazi ne- | -carbonyl ]
- ¥ -N, N-di net hyl benzenesul f onam de and
holine (60% Iight yellow solid, M5 (me): 519.2
(MFH, 100% Exanple AW
(4- Acetyl -2-fl uoro- phenyl) - pi perazi ne-1-carbonyl ]
- 4- nor phol i n-4-yl -benzoic acid 20 A suspensi on of 3-
[ 4- (4-Acetyl -2-fl uoro-phenyl) - pi perazi ne-1-carbonyl ]
- AniRARE6f 2 §{8 Amyd]) IbBromeH2t fiidre- 4(-arndihmnd>meth95bermeﬁe gl 2.13 g (25

Loy e @@ﬁ%&é@@%&aa@é@%ﬁ Hiastie dPlir fop 2 and

ﬁﬁgeﬁﬁéntﬂﬂaﬂh@w’tﬂes webherehtaet IuﬁdermaxﬁmmeThm&smlue wasiptudfied by flash

tenper at ur.e, di.l ut
fqﬁmmrrqmatogmm%%h%% i BFAL ! mRfdFL i VR page vield
. 143 t7@/{3) @tHe dtlé @spsurd B\colbarlesdoil i t I e conpound
(0.4 9699 as an orange solid. 5 Exanple 181 3-

B S I T,
SO, 8, REAPRSE AR Bl 0 RS

MP 4 &): 3aSet (MHD; FI00@r o- phenyl) pi per azi ne-| - car bonyl |
-4-nor pholin-4- yl-benzoic acid and amoni a (10%

white solid, M5 (me): 455. 100% 10 Exanple

white. ExdohfiblG

[ 4-(4-Acetyl -2-fl uoro-phenyl) - pi perazi ne- I-carbonyl

-4r€3- Flpor d4riniflgbrsimethyl-pHenyhariperaviae 1iusebaxylic aci m@yﬁé ester
was prepared according to the procedure described for
exanpl e K/ sgep2 from

3-[4-(4- gaeLﬁl 2-fl uoro-phenyl) - pi perazi ne-| -carbonyl ]
-4-no ph

F

F
F

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



15 yl -benzoic acid and nethyl am ne (43% white solid,
MS (me): 469.3 (M+H, 100% Exanple 183 3- [ 4-

wO042005me826b - 2- f | uor o- phenyl ) - pi perazi ne- | -carPbompkjo4/009665

10

15

- N, N-di net hyl - 4- nor phol i n-4- yl ; pbenzam de The title
conpound was prepared according™to the procedure

f o
SRR Bt AT b et g o ater
- éboling pdhodoinm tdnpqhtubeﬁlz: migtuaie was terdediwitelh gl IarhmeHM and all

I(E‘fpi?l%? eI l OW cs)’w%ld unider vac(l )I‘he ?‘e%igdu% V&a%/bﬁblnﬁ%&) gl{ésﬂlca eluting with a

ﬂ!&hoasfdreﬂtdhlev FtOAt corgitldydftepérapytatiopidghdr (6B H6) bf ylhd title
(2-no S5:nitr phenyl ) - met hanone 25 The
t?%WEP@ghﬁaﬁﬂﬁ“%% B?%bgﬁéu according to the procedure
descri bed for exanple 46 from

11 G2NEIR @860 ¥itlZ, D a1rameshigd, ﬂ&rrerw nmrpsr,ma(a pad Hz, 1H, H-
2- Mor pholin-4-yl-5-nitro- _benzo I ride

yBh V@dedh k2 Er8 iy, 1H gb 63 ¢ Hl’ @%ervel% 3.08 (m, 4H,
25§%¥é%%§?60 PCT/ EP2004/ 009665 - 67 Exanmpl e AX
| uor omet hoxy- phenyl ) - pi perazi ne- 1- car boxylic

abiSdm/e): 842t yiH eé@@‘%) To a m xture of cesium carbonate
(1.88 g, 5.7 mmol), paIIadiun(II) acetate (46.1 ng, 5
0.205 mmol ), Example H
rac 2,2 Bls(dlphenylphosphlno) 1 1' - bi napht hyl (192

, 0.31 mol tert-Butyl-I-piperazine carboxyl ate
( Mgﬁguom fEiflaaspmetd Phemilspiperazine
(trifluoronethoxy)benzene (1g, 4.11 mmol) was added
degazed tglkuene (10 m). The mxture was heated to

100C f¥ Hours. The mi xture was cool to room
tenp i diluted with ethylacetate, filtered and
t ¥ ent was renoved in vacuo. The crude oil 10 was

cliromat ogr aphed over silica gel: eluent:

hept ane/ et hyl acetate 0-10% over 20 mi nutes to provide
the title conpound (180 39 o)

( oy mixtuz4f 34?%\99 qu(oh}do%-nglugpaﬂ%pa n‘}/e?hyl p\ﬁen}gl plperazme-l—
( %ar-gok%l a:lﬁgfcpc'gﬁt ﬁl&gyes&tl &M ht BioR& 3% stfeated With BO3 ml4INSHCl in

d di toth d
d dmant)én‘ th)qtt &Q;g]q%ﬁ@ nqaygtgge{x@%fnc%nferxowérﬁeed a%rdot(r:eeat d with 20 ml water, 20

o shed with 30
TN Nat {B&m@a RReayin B AeThE bag,enrqqers @xyished wi

t (44% b |
241 si(umfclet;l %ll ;m%&whgp@qqegggmblgled and extracted) with 50 ml EtOAc.
( [ ér@ APRE W) Me$ B4 and evaporated to yield 2.1 g (95
(i}’te %I%E}%efl(r)bnétrﬁ gas@ tny - pi §2| nari yl ]P ” g
n@bhahhaaﬂihsnpomm aﬁbﬁp@@ ¢ prepared according to
the procedure descri bed for exanple 46 from

o e SH AP COR BRI PSS P09 70y =03 1,

25

yellsow soldady, MesHY, §)= 8481, ZHVHES), 164 (\BY, 1H, NH), 3.04 (m, 4H,
2005/ 023260 ET Eﬁ2004/009665 68 Exanple 186 2- [4-
( RIRBRERY) 287 4y SPWF’EaFI(?e)oenzoyl ) - pi perazin- |-yl]

- vt (nfd)UptooENTRY | 100%)

Example I

3-Fluoro-4-piperazin-1-yl-benzoic acid ethyl ester



benzonitrile The title conpound was prepared according
to the procedure described for exanple 46 5 from

wa-2805pesmai n- 1-yl -5-trifl uoronet hyl - benzoni tri PeTaRr2004/009665

10t

15

20

2- Mor phol i n-4-yl -5-nitro- benzo chloride (69%

yellow solid, M5 (nme): 490.2 (MH 100% Exanple AZ
4- (4- Met hanesul f onyl - phenyl ) - pi perazi ne-1 -carboxylic
acid teFt-mﬂ? | ester 1o The title conpound was
prepar ethatl ding to the procedure described for
;gnp A from 4-bronophenyl nethyl sul fone and

N- Boft- pi'perazine (3 1% white solid, M5 (nfe)
241.92(M Boc, 100% Exanple BA

1- (4- Met hanesul f onyl - phenyl ) - pi perazine ( H 15 The

t AthiRnGO GRS ENEY Mﬁﬁol)&@@ﬂﬁdo&séﬁ%d la&a etigy] kdter R0ASBY @34 mmol)
descri ped for _ex

4pipgragm@enn Az sl ﬁn@rﬂeﬁbvémajfp ide Wéfr  BAteddo 12 aFbendp hand

aﬁib@ec%d%h’ﬂr bﬂlwhtﬂ%wzre refn8984 uﬂHeQ ViR, i The rMRIdeWR)purified by flash
241.2 100% le 187 2

[ eplmnmmw@gm ﬁ9| lismelHiing Wbﬁhd%%{% methagolito yield6,1 g (91 %) of
OfHeRitft-cBhipouRilal ¢hitb St phousBsIRNONEe WO 2005/ 023260
PCT/ EP2004/ 009665 -69 The title conmpound was prepared

according to the procedure described for exanple 46
f 1-GHRNMRA30E Mz EXGSO 1) B=gHN ) p B # iz il BadH, H-6), 7.57(dd,

r h{ o
o0 o AT ) PRE TR St T b 2> Aot 17
4HEg 2 HE) (DC(EIdz)AE.OGQIﬁ,IARBbWmazlm}d);b&ﬁwlzlﬁ pipeeazizd) nNb30(t,daF7.1Hz, 3H,
bgngic acid tert-butyl ester To a m xture of sodi um

3.:but oxi de (0.68 g, 6.9 mmol), palladiunm(ll)acetate
( MS (We): 263 QFMEDI1P0%2- (di -t - but yl phosphi no) bi phenyl
(149 ng, 0.49 mmol ), tert-Butyl-1- piperazine
carboxylate (1.1 g, 5.9 nnol gg)e
4-chl oro- 2- quorobenzotrlquorl {1 g, 4.94 1o mmol)
was added degazed toluene (10 ml). The m xture was
he-diwstot bpBRrdzimt el-bexgengsulfohemidext ur e was cool to
roomtenperature, diluted with ether, filtered and the
filtrate was concentrated in vacuo. The residue was

e

chr omat §gr over silica gel: eluent:
cetate 0-10% over 15 mnutes to provide

conpound (1.05 g, 61% as a white solid, M
I\Jeyi: 49.2 (M+H, 100% . 15 Exanple BC 1-

(32 Fl@oro-4-trifluoronethyl-phenyl)-piperazine F The
title conpound was prepared according to the procedure

Z%Srgﬁd[t:lifl)x%%fb @&ﬁﬂél)@ @Dlﬂlﬂ)rlﬁt&gzéhelfstﬁlﬁiﬁamlde and 1.15 g (13 mmol)
uor o- rifluorone - er.azi ne

AR RE T anlwater bt hraieliod B0 8% bAbfat e ety s Precipitate
( e filteréd Yftintorish DR WE&QBB& eold&fe. THe residue was dried under high
(3-Fluoro-4-trifluoro I 3 enykg %! era2|n 1- yl] -

( zaq%mpm)ylplﬁ 04£79) g(86 r(rslte e title compdund as white crystal

1-H-NMR (300 MHz, DMSO-d6) 8= 7.53 (dd, J1=8.6 Hz, J,=2Hz, 1H, H-6), 7.48(dd,
J:=15 Hz, J,=2 Hz, 1H, H-2), 7.2-7.4(s, br, 2H, NH,), 7.13(dd, };=8.6 Hz, ],=8.6 Hz 1H,
H-5), 3.2-3.5(s, br, 1H, NH), 3.03(m, 4H, piperazine), 2.83(m, 4H, piperazine).

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

Example 46

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



phenyl ) - met hanone WD 2005/ 023260 PCT/ EP2004/ 009665 - 70
The title conmpound was prepared according to the

wonrosadsace descri bed for exanple 46 from PCT/EP2004/009665
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1-(3-FIuoro-4-trif|uoronethyl-pq$nyl)-piperazine and
2- Mor phol i n-4-yl -5-nitro- benzoyl chloride (62%

PR AR MRl ) DGR 16 mg
éﬂ@?\%@}n -i héh&béorvﬁémiﬂ)@p@ezmpﬁm iNaldOﬁﬂémngH ts 1?21111
KN30 hYD0B QERANE: 165 5 Helr O RHATP Anvolatiles the

| NO-aceto enone
> résidvsrvonsSalsetupdb Grreld b @ MeQEEBICOR 26 asdl sulfjecty to

( . .000 oof 4- I
[ Fheaiqgié Sk it i reibr e BRBR IR, ot 45 acctqnitly  ater
p lgeadjdrt teyiekrediee evaiperation| of ﬂmpmductcfran@;gnqozfebmgdm%g of the title
according to the procedure described for exanple 1

f FaRpRLRg.

[ 348 G fel) 181 @-(BAHT,1100%Denz oyl ) - pi perazi n-1-yl ]

- phenyl } - et hanone and norpholine (85% vyellow solid,

( _c’(':ﬁ)nrfﬁlgr}rgotpég% befé@%ﬁgﬁsg/cgg?c@ fo]rﬁhgg%'ﬁ{élsﬁ o?gxample 46 further derivatives
[ hatbdeh spmthegided fiyon) 2 pnerphalinri-y1-5hitro-henzezlatnride andepiperazine
titl.e como eg [ 0 L@CREU .

d éiglg}qtgfgsd afl(g r@grgﬁgg%%ﬁgggs %r %ir:h‘i?*/:,qSE,gl@S, 1g6l;]1%7ﬂ8§, ﬁi, ﬁ(ﬁ), 201in
2-Tkbledr. 0- 5- ni tr o- benzoyl chloride and

1- (2-fl uorophenyl) - pi perazine (52% orange 20 solid,

M5 (me): 348.1 (M+H, 100% PR/ 023260 71 Exanpl e

190 PCT/ EP2004/ 009665 [4- (2- or o- phenyl)

-piperazin- |-yl] - (2-norpholin-4-yl-5-nitro-phenyl

- tefdhfEn(@n@hIhe 5im¢thanasolfpuydienoe)-piperaine i yHct-dnarnphenyl}-
to,the procedure described for exanple 1 from
(fﬂEFQBFo-S-nitro-phenyl)-[4-(2-f|uoro-phenyl)-piperaz
in-1-yl]-nmethanone and 5 norpholine (87% yellow

solid, M5 (rfe}: 415.2 (MrH, 100% Exanple BF

(2- Fl gor g~ o- phenyl) -
(4-p < zin-1-yl)-net hanone The title conpound
wa. pared &seording to the procedure described for

exanmpl e 46 1o’fron12-FIuoro-5-nitro-benzoy| chl ori de
and 1-phenyl - pi perazine (70% orange solid, M5 (nfe):
330.1 (MtH, 100% . Exa m .
staphk: aHehloro-2-methanesplionyl-benzaie acid 4 pheny| - pi per azi n-
1-yl)-methanone The title conpound was prepared
accogding to the procedure described for exanple 1 15

¢ and norpholine (87% yellow solid, M5 (nfe):
7 (MH, 1009 Exanple 192 [4-

(4o€Bk0ar o- phenyl ) - pi perazi n-1-yl] -

(2- mbr phol i n- 4-yl - 5-ni t r o- phenyl ) - met hanone

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

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



The title conpound was prepared according to the
procedure described for exanple 46 20 from

wa-20mrpkwb i n- 4-yl - 5-ni tro-benzoyl chlori de andPCT/EP2004/009665

10

15

20
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4- chl or o- phenyl - pi perazi ne (orapge solid), M (nfe):
449.2 (MrH, 100% . Exanple BG

%atﬁ? hielspr lg\gwraggu e ;}ﬁ? (34 Ryl aibrebond gylka jEbREIRA L ritle
R@ﬁpﬁmﬂdzl/%@wﬁ) asvebeugetspbd,d\iﬁﬁmm}dziﬁa% (Mrlépame%)

according to the procedure described for exanple AT

- nyl } - et hanone (72% vyel I ow solid, I\/B
(me): 427.2 (MtH, 100% 5 Exanple 193 N-{3-
I

[4-(4- Acetyl - or o- phenyl ) - pi per azi ne-1-carbonyl]-4
- nor phol i n- 4-y]| - phenyl } - net hanesul fonam de To a

nmor phol i n- 4-yl - benzoyl ) - pi perazi n-|
18 Bil} et hanone (50 ng, 0.12 mmol) and
f | 0.234 mmol) in dioxane 10 (1.5
wiX)mas added a sol ution of methanesul fonyl chloride
(15 ng, 0.13 mmol) in dioxane (0.5 n1) The m xture
was stirred_ at roomte erﬁé re for 0

h .
r E@asPlytion gf ;(tth(gov%—gl nyhbwgplé:raadl-rj(;@O 31;% 5@%2 mmol) in

SDM Q—&Mg vds! aH&écF&o Wwasg quOéfrBdthhﬁirﬁﬂaﬂiw(llldlrﬁg 0/852 @nmol). When
The sol UE

on was dr.ied.o
fﬁhﬁmze?yommntq%@e@d G BHEtTREES Heafrdveal; &?F%Bmu’fﬁe“e mixture

Fosd Hofed B %rté‘x!}{?é@ﬁfr@ﬂh FIQBRS-4 Fipdredin geyl-Heughiethatone (189
Hept ane/ et h§I acel at e o%(ijgoo% 5 2ﬂr>1ute ei’ Iﬁ{rgw de

tme, 9893 medhpyaiAdded BOripgwiscs §o§ maduze \y@f SHERGASHTGQ fmperature
fyéq)hoé %&o(%ﬁas%@ﬁl(@/eﬁhm@ TBE residue was dlssolved in ethyl acetate.

r ono- 2- nor phol i n- 4-y| - benzoi ¢ acid

t The eoletorpyanashed tyiceyih 8 teac &Ry NeaSin éﬁsﬁé aadfiegolvent
d%%sclr dﬁ Vactd aﬂ{é‘ Sud oiPWvEPHurifieéd®n silica gel (Heptane/AcOEt 0%-50%

r ono- uor obenzoi ¢ aci d ‘and nor phol ine except
tfﬂéﬁtmtrh?éesﬁrit()@m’*’@e\fb% s ommBrOi85 e 43%) a5 a white solid, MS (m/e):

m%g ?99 ﬁ5 heated at 130 C for 48 hours (77%
te'so 1-H NWR (300 MHz, CDC13) b= 8.45 (d),
7.74 (dxd 7.33 (d) Exanple_B

5- Br ond- 2- nor phol i n- 4- yI - beEs8YPledR| ori de C1 5 The
title conpound was prepared accordlng to the procedure

d?gg rFlQ@r% Ingéf ﬁﬁﬁﬂﬁln@sﬁonglt@-@?rﬁ olidin-1-yl)-benzoyl]-piperazin-

enzoi c aC| (100% vyellow
oil4yl}- p)@r(yibf@)lanms 0 (M+H 100% Exanple BJ 10 1- {4-
[4- (5-Brono-2-norpholin-4-yl-benzoyl)-pi perazin- |

- X hixtdreldr 4687 %P Midol) 1-{4-[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 1M solution of 2-Methyl-pyrrolidine in DMF was heated to 100 °C for 24 h.
After removal of THF 2 ml dioxane, 180 ul of a 1M solution of 2-Methyl-pyrrolidine in
DME and 30 ul (0.175 mmol) DIPEA were added and the mixture was heated to 120 °C
for 16 h. After evaporation of all volatiles the residue was taken up in 1 ml MeOH /
formic acid 6 / 1 and subjected to reversed phase HPLC purification eluting with an
acetonitrile / water gradient to yield after evaporation of the product fractions 4.7 mg (14
%) of the title compound. MS (m/e): 488.2 (MH", 100%)



et hanone The title conpound was prepared according to
the procedure descri bed for exanple 46 from

wo-28r50n826@ - mor phol i n- 4-yl - benzoyl chl ori de andPCT/EP2004/009665

10

15

1- ( 3- Fl uor o- 4- pi perazin-1 -yl - %8 phenyl) - et hanone
(94% yel low foam M (nmfe): 490.3 (M, 100% Exanple
/g%%l?é? Q-Ie?%oc%iure desinbﬁd fgre t%lée gwtgxesrl)sl %fe%Xaag}prlﬁ 75 fuﬁher derivatives
Ea:Vf-: beoy synfitesis ﬁromel m%ﬁk%rg-%m@msﬁ@nwbenzoyl)—plperazm 1-
4- s
g B B b DB S RDEA 288 Bt
in toluene (2 M) vvere added Pdd 2(PPh3)2 (5 nmg,

0.0065 mmol) and tributyl (1Esempledvi nyl )tin (125 ul,
0.36 mmmol ). The m xture was heated to 100C for 6

20585087 46 BBt st DR Do bR o B A dete

was added. The m xture was stirred at roomtenperature

over ni ght e mxture was filtered. The organic
IayerF WASNS ated and 10% aqueous KF sol ution was

“Fh/(le ure was stirred at roomtenperature for
3 s and fyltered. The organic |layer was dried

over Na2SO4, %tiltered and the solvent was renoved in
vacuo. The 5 crude gum was chr omat ographed on silica

& tate 0% 50% (10 t
Bk e ISR IBEhEATNE (15 np, 2099 as a whi Lo

solid Vs (me): 454.2 (MtH, 100% . Exanple BK

5- MeGhyBsul f anyl - 2- mor phol i n- 4-yl - benzoic acid O4 10 A

f 2-Chloro-5-(methylthio)-benzoic acid (ig,

nor phol i ne (620ul, 7.1 mmol), potassium
arbon (1.05 g, 7.6 mmol ) and Copper (24 ng, 0.38

mol ) i pentanol (6 m) was stirred for Ih at room
tenperapure. The nmixture was heated to 100C and

stirred for 40 m nutes. The sol vent was evapor at ed.

The residue was taken up 15 in water and acidified to

pFo 2 susfreasian oécoppet Hj Bbromde ExG g.dct manalincasetginitpile (30 ml) was

t hyl.acet at '
OO REERRE e PREIEAE L RO BRI ROTBA o . >
v Aatino-5Tdyenc-benmioadid (B4S:997 Girds-OgWEIFd 80PV i-0 g, 6.17 mmol) was

o %{@3’2)6 '%nvg:s%gﬁ}gl ]tdr:mPr{uq Fa/é 8?@%@% n%ﬁ'ﬁree vgas?s914°e8\$?(§ °Gfor 2 hours
S @ﬂld thef b2 fbomy ter P turdBref nighi) Haﬁﬁﬂ’ﬂie solvehlt wg_&)@%ovg@m vacuo. The

I e 1
et e NS T s et siepte GOl e oppapiclayer was
i thilacydd_l with Naeiy | N-(&tltanh rfEthEquTEbes lhydr waas _addiﬁadmith/\ldgl 2N. The
p f rng%%l ngg{aﬁl g(fl tw%ﬁ.#l th with eg Yhg dglgé ‘(:ﬁil l?ggcuan 50 °C) to provide
5tﬂ\ﬁlﬂkwoﬁtﬂcﬁmﬂ)(0 92 gres%p)a d yelldwyblidenzoi ¢ acid and

1- (3-Fl uoro-4- pi pera2| n- 1-yl - phenyl ) - et hanone (8%
9 b ol Yo -'Nz|1+z’1ne-9 ca@bon TPh &P Benzonitrile




-75 3- [4- (4-Acetyl-2-fluoro-phenyl)-piperazi ne-

| -carbonyl] -4-norpholin-4-yl-benzonitrile The title
woanpeasxo was prepared according to the procedBCE®EP2004/009665

described for exanple 1 from

3-[4-(4- Acetyl 2-f 1 uor o- phenyl ) =i per azi ne- 1 - carbonyl ]

( br SioRs SOFF;&;EII@%@ %0 WJ, Eg#)e%@ggqeﬁm%gk /g)&?npleK/ step2

Eﬁrannrpi] - ]EE&Srd—-‘l{}ﬁpeE‘aunfleyMphenyl) -ethanone and 2-bromo-5-cyano-benzoic

| I orpenzoyl ) - pi pera
?Cr’f{ ’1(4y algheﬁlg %ﬁl\é %\ZSQH 9%b (w %d%gnpound was
prepared according to the procedure described for
exanple 1 from Example 90

1-{4-[4-(2-Chl oro-5-net hanesul f onyl - benzoyl ) - pi perazi n

5 h%—;[%—k%—l?&%%f ? rg {kﬁ&?‘}l}g aggl{éa?/gﬁ? rrglg;( Q%gar{q ﬁ'ﬂgnzomtnle
100% Exanpl e BL 3-
[Ammutke of 0.1 tagf (IOL?UnUm@t‘EeH%r(‘% Asttle?-duore-phenyd}-pinpgjazine-1-

Faég%?ygj;jg t%grr}l H}{n{rﬂgag@lg 175 Hagols Dibea g&‘i@?ﬁp@) 9%&fimol) of a

accor 0 the cedure descrl
eXquolmldﬁ/ of a?!epepﬁ 1ﬁ DT was eated to 100 °C for 24 h. After removal of THF 2

2 }ogclfugg, égg & & N FM%gllu@ogt of Jclzenggeﬂél ﬂl@ éﬁﬂ@@'lﬁ‘ ﬁ@ 'i‘ﬁ"i mmol) DIPEA

enzoil C
10 Basteadded Gnd thE. Ihmhra waCheatedSocl 20 °@efor 10k %A fterggaporaigyn of all

Exé%/@te }ﬂ%l tgsei‘%\%eo\lvésdc%kenl\@ O &) M8/ forkd ddia 699%hd subjected to
3rdvérsed Hdset[-WL-thﬁﬂlﬁuanon plmdang M)lﬂmrmp@zutn&. N waser gradigny to yield

cgﬁgof&ﬁaoaahgn g %ﬁgf%ﬁl” Y BRGRISS ’}?g‘(ﬁﬁ%ﬂa?gﬂce ddeompound. MS

desee)i ook (MH e3Pl e 1 from
3-[4-(4-Acetyl -2-fl uoro-phenyl) -pi perazi ne-| -carbonyl ]

15 Ber e B PR HERABL I R\ AR Db R 30 Mrther derivatives

2@1@5{4151%32 Piithesi@d Eoommpi| é—(4%emfﬁmc@hﬁnﬁmrqume- -carbonyl]-4-
3- Fl b -
eil?i%‘g’g)rb%ﬁﬁf‘%ﬂﬁﬁéiam}nes yaf’? Com%(relﬁi*:}fa%ﬂ %J;g(?ne #‘1 BT

tube were added successively
1-{4-[4- (5-Brono- 2- nor phol i Exataple 18&nzoyl ) 5
pi perazin-1-yl]-3-fluoro-phenyl }-ethanone (exanple BJ,

ce”séﬁlgf%g éo(gmg‘)#e’?hn#gﬁ%o}“gff ﬂ&lﬁyﬂqﬂ&ﬁ? Zglﬁ lgg? *b)enzomtrﬂe

mmol ), 1,10-phenanthroline (7.3 0. 04 nmol) an
20 difopiatard & 48.61hy (0. mmmmbdM@p&mbnmﬁltfeultrmhmyle@game, 39.9 mg

doﬁgoc f ﬁ énéélnofft" ;pgp%'tﬁr%g eh&(gﬁlt W\/\élagt%é??ﬁ) Qﬁﬁ &4 ul (0.45
aqﬁﬁ@l)aﬁ Eff el ﬁﬂmwvds amed amOextemraéurleor mhagﬁmemoratlon of
(ﬂét%%tﬁje rest l{e 05 nelé:[nﬁj(ﬁ 1$)iernlS Cﬂe(fﬁ ISW—I@%H@ d5/§ dnd

he "so was renove
v %ﬁH}éctea he pﬁdpuﬂmv@ HPLm:mrxﬂaamrabm gvephd ghase eluting with an acetonitrile

25 f Ir{lé/lra?c?rt g%lé&%tntﬁ &Fﬂcﬁja egé%acpé%%ga% é}%ﬁ? éro@&éﬁ@éﬂ%nﬁ%&%? ﬁ?s%) of the
(rﬁt&)conﬁ;o%nﬂ (MrH, 100% 15 Exanple 200 [ 4-

Di fl uoro- perazin-1-yl] -
( N%P‘éﬁoﬁ%z Q%a gdql‘)(?fr 0- phenyl ) -
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

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



nmet hanone The title conpound was prepared according to

the procedure descri bed for exanple 46 from
wa-20sropseb i n- 4-yl - 5-ni tro-benzoyl chlori de andPCT/EP2004/009665

1- (2, 4-di fl uorophenyl) - pi per azi_gg_ 20 (87% vyellow

solid, M5 (me): 433.4 (MtH, 100% Exanple BM

4- (2-Chl oro-4-fl uoro-phenyl )EE‘ zinBEerl\"?}Zi ne-| - carboxylic

acid tert-butyl ester The title*conpound was prepared

according to the procedure described for exanple AX

23-Ghloro-3-stlfinoebedzaiklacido- 4- f | uor obenzene and

N- Boc- pi perazine (10% off white solid, M (nfe):

315, 1(#H, 100% WO 2005/ 023260 PCT/ EP2004/ 009665 -77

Exapl e BN 1-(2-Chl oro-4-fl uoro-phenyl)-pi perazine Cl1
TiRe e conmpound was prepared according to the
proc e described for exanple D 5 step 2 from

4- (2-C&l oro-4-fluoro-phenyl)-piperazi ne-1-carboxylic

acid% ePf-butyl ester (91% Ilight yellow oil, M

(me): 215.2(MH, 100% Exanple 201 [4-

( A-sehltionaf435b yape7 plesly bodipmnpealfiaeint00Imlydter at 0 °C is treated with

5 1 2108 BOmBon A ierg e e IGRY Hear G 20id SRR SHpl R Ao aqueous
deROH 586tibP (267> taRL] e THS mitthfWas a(l:lmvg% ;todsetirra f]odr 3 h at room

2- Mor phol i n-4-yl -5-njtro-ben I

TR R oA B i DER TS o GUpHoYRs faslge vecuum.

?%}Iééﬁ?nd}@ags E@&%ﬂh tHé4Pe I i(d‘l@‘lﬁlterﬁ@ Qﬂf?an&ﬂ@d"ﬂkﬁte&@ncentrated. Methanol

- Chl or 0- 5- met hanésul T opyl - phen -14- )

(and fietiicsheeargfdssanibs Pmcwéfeéz%ﬁﬁersﬁ qff washgd with ether and
10 ”‘aﬁ'@&'&pﬁ@ldﬁ@ gaggg%btdf@ﬂe @fle compound as white gum. MS (m/e): 219.1 (MH,

2- Chl or 0- 5- net hanesul f onyl - benzoi c acid (glOerg, 0. 43

miBP%)in di methyl formanide (20 m) were successively

added TBTU (153ng, 0.48 mmol ), N

et hyl di i sopropyl am ne (0.28 Fample §7 nmol ) and

1-(4-trifluronethyl phenyl) pi perazine 20 (ABCR

FO7741NB, [ 30459-17-7], 100 ng, 0.43 nmol). The

r @a@blp%gwm%th%H]]f%?erhe%m&ﬁ‘ggr oom tenperature for two

hours, then concentrated in vacuo and purified by

col @mci chr omat ogr aphy (Si 02, 50g,

heptang/ et hyl acetate = 0 to 100%, to give the title
conp @ as a colorless gum (170 ng, 0.38 mmol). M5
(me)Y464.3 (M-NH4t, 100% WO 2005/ 023260

PCT/ BRS€D4/ 009665 - 78 Exanpl e 202
5- Met hanesul f onyl - 2- nor phol i n- 4-yl - phenyl ) -
[4-(4-trifluoronethyl-phenyl)-piperazin-
15 %'A/ Ja]%}lttﬁi%tctfaﬁg) (‘431#-5@016) Zf@hl'éEé—G%ulﬁno-benzoic(acid in 20|rnl Methanol and 20
2- or o- 5- et hanes - nyl)-14-(4:trj onet
byl ey s ge 1 OR3P hefhireiding bs elfb ey
13ethlodi@s ThE dedturDivRiRdatetefof 98 B 16780 °C With dcedtdriabaddition of
m xture was then _stirred at 1f)0 foia§,48l]_28urs befordt?1 dand th
be¥afdH do madniaiparid & 9- Aftep Eraapya a7l @ dHlgdeClpoacy agfidded and the
PYhixtire b YxteRedaWitlE E’t&l?l’ﬁ%%&ﬂsr. TREYorhSined orgididayers were dried with
Hept ane/ Et OAc 0-100% to Lve the title corrpowggl a? a .
20 WHYLgRO sand; qyaparetediig ,dr)ggsa;/ﬁ‘ he ggsidue 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

25 2-Chloro-5-ethanesulfonyl-benzoic acid



(me): 497.5 (MH+, 100% . 10 Exanple BP
rac- 3- Met hyl -4-(4-trifl uoronethyl - phenyl) - pi perazi ne- |

woeceerslmasagbi ¢ acid tert-butyl ester To a sol uti 8aTmP2004/009665

10

1

w

20

3- Met hyl - pi per azi ne- I-carboxyllglaC|d tert-butyl ester
(1.0 g, 5.3 mol) and of
1-Brong-4-trifluoronethyl-benzene (1.0 g, 4.4 nmol) in
toljueng (10 M) were 15 added sodiumtert butyl ate
(076 6.2 mmol ), 2-(dicycl ohexyl phosphi no) bi phenyl
89 mmol ), and

trlsé_ Dbenzyl i deneacet one) di pal | adi um chl or of orm
conmplek (23 ng, 22 mmol). The reaction m xture was
then-Stirred for 16 hours at 80 C. After allowing to
cool to roomtenperature the reaction m xture was

CPRERNL E&hﬁ@uﬂd‘wéfﬁgﬂ@leﬁm aetdrdirigad thdyroeedutdescribed for the
chromat o

70 Pige LDyl _
0SyBiogsis pRjer q-ﬁén%th%l}e@%&wgg Ry é‘ glaqc-‘ﬁéﬁ]mbﬁ:wﬂno-benzom
SQ&& Qné ch 1710a1de3ﬁ- Zﬁ/énl et¥anbm 2@))ml wéter Znd diththed 1094 yield. MS

2-1 odo- 5- net hanesul f onyl - benzoi ¢ acid WO
20@3@/)02,2@2 Hcﬂ)@_%ﬁioom 009665 -79 (a)
2- Ami no- 5- net hanesul fonyl - benzoic acid A m xture of
4.26 mmol 2-chl oro- 5- met han@suidply®| - benzoic acid (see
exanple K, stepl), 0.39 nmol Copper powder and 10 ni
amoni um hydr oxi de 5% s heated at 5 125-130C with
sRiGhlprayS(Bropepe-Ruulfenylipsezpicadids cool ed to room
tenperature and filtered. The solid was washed with
metdarpl . The filtrate was concentrated in vacuo. The
re due was acidified with HJ 1N to pH=2. The
obt ai solid was washed with water and dried (HV,
50C, hour) to yield the title conmpound. M5 (me):
214. =9 1009% 10 (b)
2- Iodoj\5 rret hanesul f onyl - benzoi c acid To a suspensi on
of 3.0 nmol 2-am no-5- et hanesul fonyl -benzoic acid in

e)%lgegmg bund wés wnt}’?é#séd‘{idc&cﬁﬁg £ @8 ﬁr&ce&uﬂ@deH@Ib@ﬂ for the

opw se ‘a_sol ution of nmol di u
msjm:thtes ofip- ¢hlbrm5-mﬁxenesalfomdéwnz<a€ élellﬁfé’tmtz ro-5-sulfino-benzoic
r atur d1n42% ield.
PR AoRgft Palieh ROl R Tt bl B n o
1MS (Elnla/),aZGdrl (ME, 180Wed dr opwi se at OC. The brown
suspension was allowed to warmto rt and stirred for
30 mi nutes. Excess iodine 286538 poyed by addition of
a few drops of a sodium hydrogenosul fite sol ution.
The solid was filtered, washed wth water and dried
( AVChloB6:G:-cyclopropylmethghesulforylbenpoicacidonpound. M
(me): 325.0 (MH, 100% 20 Exanple BR rac-
(2- bodg- 5- et hanesul f onyl - phenyl )- [ 3-nethyl -
(4-tirifl uoronet hyl - phenyl)- piperazin-1-yl] -nethanone
WG 20 023260 PCT/ EP2004/ 009665 -80 To a sol ution of
rac- 3- W€t hyl -4- (4-trifluoronethyl - phenyl) - pi perazi ne-|
-carlwesydic acid tert-butyl ester (95 ng, 0.27 mol)
in dichloronmethane (2 mM) was added trifl uoroacetic
acid (1 ) and the reaction mxture was stirred at
roomtenperature for 30 mn. After 5 such tinme the

r gl ’ tgncorIrrll Xotd}ﬁs d oalvﬁgncfﬁgﬁ%a g&!&&ﬁgl Bé’éaur@ﬂ@cxtﬂ%k% for the
t hgnﬂmm bfblChhmoé antttegesulfooplob @Zﬁ@taﬁﬁlrf&felzf Fa-5- sulftho-benzoic

benz I C ddﬁfO'gfg e 0% @p%ggggé%ﬁlyuc amount If) in 20 ml cyclopropyl

methanol/ 20 ml Water and obtained in 8% yield. MS (m/e): 273 1 (MH 100%).




TBTU (99 ng, 0.3 mmol ). The reaction m xture was then

allowed to stir at room tenperature for 2 hours. The
woeast2sso m xt ure was then concentrated i n vacBOTARZ04/009665

the 1o residue was purified by g | um chr omat ogr aphy

(Si 02i 20g, Heptane/Et OAc O-lODﬁ?’to‘ give the title

conpound as a light brown sqlid 5ngy, 90 %9. M

(me): 553.1 (M+H+). Exanpl g"%@%ﬁc- |

(5- Met hanesul f onyl - 2- nor phol i n-4-yl - phenyl ) - |

32-0bldp! 5- Gpropdnd I-stlferoyl obaizbid acid

phenyl ) - pi perazi n-1-yl] - met hanone 15

(2-4 odp-5- met hanesul fonyl - phenyl ) -[ 3-met hyl -4- (4-trifl

uorjongt hyl - phenyl ) - pi perazi n- 1-yl]-nmethanone (50 ng,
000 ) was poured into norpholine (2.0 m) and the
reac m xture was stirred for 24 h at 100C before

bei ng-icgncentrated in vacuo. The residue was then
purifiled by colum chromatography (Si 02, 20g,
Fbpt?ﬁe/EtCﬁc 0- 100% to give the title conpound as a
light brown solid (43.5 ng, 94 %9. Ms (nfe): 20 512.3
(MtH+) . Exanpl e BS

r The #ilé SorhpaimbGwassyhthesisad dcorrdingsethoptocedurgdeseyibedpfqsdhe

razine:- | - oxyLic ' - -yl i 5. ~ i
R R S e S

r acid 3nd/etibddprppaeria 20 mel-gropanob0yhi watarant! olteined in §16 yield. MS

est er. 0} . 7 nmmol ) in dinethylformam de (3 m)

m@?égé%ﬁgéhggP&ég%g-nethanesulfonyl-benzoic acid (540

nmg, 1.67 mmol), N-ethyldiisopropylamne (1.8 m, 10.5

mml ), and TBTU (630 ny, 1.Examplko$). The reaction
m xture was then allowed to stir at roomtenperature 5

fqQr .16 hour The r t] xture was then

cgﬁgéﬂ?Y Y %?ﬁﬂﬂngg%ﬁﬁﬁg%%ﬁfﬁgéresidue was purified by
col utm chr omat ogr aphy (Si 02, 20g, Heptane/ Et OAc
0-190%Ctto give the title conpound (400 ng, 45 %9. M5
. 826. 2 (MFNH4+) Exanpl e BT rac-4-

esul f onyl - 2- nor phol i n- 4-yl - benzoyl)

- 3- met¥yT1 - pi perazine- | -carboxylic 10 acid

rac- 4- ({- 1 odo- 5- met hanesul f onyl - benzoyl ) - 3- net hyl - pi pe
10 razi né-| -carboxylic acid tert- butyl ester (400 ng,
0.78 mml) was poured into norpholine (5.0 nml) and the
r eagfiitore of i ¥ {4imenold 2-Ghlora-8dulfmo-Henzpicatidwd ©.4eg @Panmol)

bei ; t.rat ' . ' h

oot Ea R B rothe SRS Brrd 8RR fpersturknifer
die¢ipRatsresithaeslasleh ahol 5N HC] $adadied gid thetthixturietwas extracted 3x
28@. oé{{lglm%ﬁﬁ?_ ol § | ﬁéﬁ@%ﬁ%@vé&%?deg%cu%% ¥ yiel%.?@ﬂge(»i %) of the

15 I afte(cdrfdiha assmbiphoys whitaselgh MS () 248 AHMKIT, 1100%).
[2-nmethyl -4-(4-trifluoronethyl- 20
phenyl ) - pi perazi n-1 -yl ] -met hapnon o a sol ution of
rac-4-(5-N®thanesquonyI-2-2%¥%W§F?n-4-yl-benzoyl)-3-m
et hyl - piperazine-1-carboxylic acid tert-butyl ester
( 250h1MHe-5%thylsulfahgylibenzhicadidr omet hane (2 nl) was
added trifluoroacetic acid (1 m) and the reaction
m xture, was stirred at room tenperature for 30 mn.
Aftgr gJuch tine the reaction m xture was concentrat ed
i novax 25 and the residue was dissolved in tol uene
(5 m o the solution were added 1-Brono-4-

O=?=O
~ N



trifluoronethyl-benzene (0.15 m, 1.1 mmol),
sodiumtert butylate (128 ng, 1.4 mmol),
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Op*Oprperazin-1-yl]-3-fluoro-piperazin- 1-yl]-phenyl}-
et hanoneet hanone and nor phol i ne
.BA1-{4-[4-(2-Ethyl am no- 1-{3-Fl uoro-4-[4-(2-
415. 55=%i tr o- benzoyl ) - f | uor o- 5- ni t r o- benzoyl ) -

pi pexaZi n-1-yl]-3-fl uoro-piperazin- |-yl]-phenyl}-
phenyl } - et hanoneet hanone and et hyl am ne (comercially
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3 'ﬂﬂ%ﬁg céﬂlgég?g h‘dﬁ%&ﬂf&s{séd éc'éogdiﬁé{t; e f&eéur[e‘lfegcgibéa 90122 Chloro-

| 'uor o- 5- ni nzoy
r Sththylsulfamoyl—benzom acid from 2-Chloro-5-sulfino-benzoic ac1d and

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

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

o) Cl

0=8=0

ING:

The title compound was synthesised according to the procedure described for 2-Chloro-
5-methylsulfamoyl-benzoic acid from 2-Chloro-5-sulfino-benzoic acid and
cyclopropylmethylamine and obtained in 81 % yield. MS (m/e): 288.0 (MH’, 100%).

Example W

2-Chloro-5-(pyrrolidine-1-sulfonyl)-benzoic acid
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111~ pl perazin-1-yl}-3-fluoro-ethanone and
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5~" 426] B1-{ 4-[ 4- (2-1-{3-Fl uor o- 4-[ 4-(2-427.2 F

CyCTmpropyIan1no 5-fluoro-5-nitro-benzoyl) -
FBnl benzoyl ) - pi perazi n-pi perazin- |-yl]-phenyl}- o
1-yl ]\=3-fl uoro- phenyl } - et hanone and
et hanonecycl opropyl am ne (commercially avail able) WD

@Q%t%uccgn uﬁgév %tﬁ?&s@g %%%g%?lg?? lthne daroc ure dTSCW for 2-Chloro-
f%nrwly@d\ﬂ-f&r)loyl-benzom acid from 2-Chloro-5—su1ﬁn0-benzo1c acid and pyrrolidine
and obtained in 91 % yield. MS (m/e): 288.0 (MH", 100%).

Example X

2-Chloro-5-(morpholine-4-sulfonyl)-benzoic acid

o d
o)

—S—O

EJ

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

o/“\ﬁ;
0=5S=0
|
A mixture of 163.8 mg (0.7 mmol) 2-Chloro-5-methanesulfonyl-benzoic acid in 2 ml
pyrrolidine was heated for 16 h to 100 °C. After evaporation of all volatiles the residue
was taken up in 2 ml methanol/formic acid 3/1 and subjected to reversed phase HPLC
purification eluting with an acetonitrile / water gradient to yield after evaporation of the

product fractions 143.4 mg (77 %) of the title compound. MS (m/e): 268.1 (MH’, 100%).



6468. 51-{4-[4-(2-1-{3-Fluoro-4-[4-(2-469.2
fluoro-5-nitro-benzoyl)- Cycl ohexylam no-5- |}- o "

woaiibosorkenz erazi 1)- -1- i I]- erazin-hen PCTEP24/009665

10

15

y pp py p n l-yl]-3-fluorozphenyl}-ethanone and
et hanonecycl ohexyl am ne (conner%'ally avai | abl e)
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pyr an- 4-yl am no) - pi perazi n-1-yl ] -phenyl }- p."o
5-Ethanesulfonyl-2-pyrrolidin-1-yl-benzoic acid

()

O N
0

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-(ethane-

2-sulfonyl)-benzoic acid and pyrrolidine and obtained in 73 % yield. MS (m/e): 282.2
(MH’, 100%).

Example AA

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

()

o] N

o]

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

0

0=8=0



Obenzoyl ] - pi perazi n-1-yl } - et hanone and tetrahydro-
phenyl ) - et hanonepyr an-4-yl am ne (commercial ly

wavaisioaklce) PCT/EP2004/009665

10

15

20

81 444. 51- (3- Fl uor 0- 4- { 4- [ 2- (2- 15§ 3- Fl uor o- 4- [ 4- (2- 445.
nmet hoxy- et hyl am no) -5- fluoro-5-nitro-benzoyl)- N

2 .

P
be ot 6t nesnbo yY. Edig om 2-Chloro-5-

_9Qﬁ'{z)g?l%l‘?—{sflll'fcgnAifl)(génélo{cygcﬂrgnﬁ%'y{’foiiain%' fAd%@JthnAéa k74 & ﬁ@ﬁ MS

| (rinte) RISENAGKI, LO@Toper azi n- f | uor o- 5- ni t r o- benzoyl ) -
1-yl]-3 fluoro phenyl}-piperazin-1 yl] phenyl}- ~ .N
et hanoneet hanone and al | yl agg commercially
avai |l abl e) 10 aﬂa%leAd
"N428.51-(4-{4-[2-(Ethyl -1-{3-Fluoro-4-[4-(2-429.2 F
r Bindethylsulfarhod)2-pymolidio- I Ylthengois adidt r o- benzoyl )- N, o
N, benzoyl ] - pi perazi n-1-yl } - pi perazin- |-yl]-phenyl}-
3-fl ﬁo- phenyl ) - et hanone and net hyl

0

et ha eet hyl am ne (comercially avail abl e) WO
200p/ 923260 -85 PCT/ EP2004/ 009665

No: tureMABystemati ¢ NaneStarting material sMV
foun ) 110

~N~~442551-{4-[4-(2-1-{3-Fluoro-4-[4-(2-443.2 F i

D et h)&kam' no-5-nitro-fluoro-5-nitro-benzoyl)- 10 t,,P

I oobenzoyl) - pi perazi n-1-yl]-pi perazin- 1-yl]-phenyl}-
3-fluoro-phenyl }-ethanone and et hanonedi et hyl am pe

( Tomtitle compbyndvas $ya§1e@1)sed_m:pordmg to the procedure described for the

4421 Rdsid sttt dafotyl 2pfrrbRifl AOeol bl dh 3-Chloro-5-
methylsulfamoyl-benzoic acid and pyrrolidine and obtained in 45 % yield. MS (m/e):

283.1 (MH’, 100%).
Example AD

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

T

0=?=O
N

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-
ethylsulfamoyl-benzoic acid and pyrrolidine and obtained in 43 % yield. MS (m/e):
202.2 (MH’, 100%).

Example AE

5-Isopropylsulfamoyl-2-pyrrolidin-1-yl-benzoic acid
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I} l}- FrJNZ| hen NV -l- erazin-I- il] I]- 1 i

TES aae 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 pyrrolidine and obtained in 40 % yield. MS (m/e):
311.2 (MH’, 100%).

Example AF

5-(Cyclopropylmethyl-sulfamoyl)-2-pyrrolidin-1-yl-benzoic acid

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

Example AG

5-Methanesulfonyl-2-morpholin-4-yl-benzoic acid
O
-G
0=$=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-
(methane-2-sulfonyl)-benzoic acid and morpholine and obtained in 80 % yield. MS
(m/e): 284.1 (MH’', 100%).
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16440,H1-{3-Fluoro-4-[4-(5-1-{3-Fluoro-4-[4-(2-441.2
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0’y enyl } - et hanoneet hanone and pyrrolidine o

(co ially avail abl e)
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The title compound was synthesised according to the procedure described for the

5 synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-(ethane-
2-sulfonyl)-benzoic acid and morpholine and obtained in 77 % yield. MS (m/e): 298.2
(MH", 100%).

Example AI

2-Morpholin-4-yl-5-(propane-2-sulfonyl)-benzoic acid

e

0=8=0
10

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

15 Example AJ]
5-Cyclopropylmethanesulfonyl-2-morpholin-4-yl-benzoic acid
(o]
e
OJ\©
0=8=0

v



phenyl } - et hanoneet hanone and net hyl am ne (commercial ly
avai l able) 18

WOZ@s/0428051- { 3- Fl uor o- 4- [ 4- (2- 1- { 3- Fl uor o- 4- [ RET/EPADI/009665
2 isopropylam no-5-nitro- i fl4gro-5-nitro-benzoyl)-
FI1 I1}- 111]- I'2 i hb]-"peraz p o N n-‘eny
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B P B AL S SRt
Giinthéds 605-MptiRnesul forgl-pytdliding B-yEbemaoic atid frofp2-Chkpro-5-
I_clzyclopropylmethanesulfonyl—benzoic acid and morpholine and obtained in 27 % yield.
MS (m/e): 324.2 (MH", 100%).

5 Example AK

2-Morpholin-4-yl-5-(propane- 1-sulfonyl)-benzoic acid

O

o
O=:O

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

10 (propane-2-sulfonyl)-benzoic acid and morpholine and obtained in 62 % yield. MS
(m/e): 312.2 (MH", 100%).

Example AL

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

o]

()

o °N

o

0=8=0
BN

15 The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-
methylsulfamoyl-benzoic acid and morpholine and obtained in 40 % yield. MS (m/ e):
299.2 (MH’, 100%).

Example AM

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

i sobutyl am ne

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

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

()

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-
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(cyclopropylmethyl-sulfamoyl)-benzoic acid and morpholine and obtained in 33 % yield.
MS (m/e): 339.2 (MH", 100%).

Example AP

2-Morpholin-4-yl-5-(pyrrolidine-1-sulfonyl)-benzoic acid

The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-
(pyrrolidine-1-sulfonyl)-benzoic acid and morpholine and obtained in 34 % yield. MS
(m/e): 339.2 (MH", 100%).

Example AQ

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

(o)
G
o]
O=?=O
N.
()
The title compound was synthesised according to the procedure described for the
synthesis of 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid from 2-Chloro-5-

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

Example 123

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

benzonitrile

A mixture of 13.6 mg (0.05 mmol) 5-Methanesulfonyl-2-pyrrolidin-1-yl-benzoic acid,
15.7 mg (0.06 mmol) 2-Fluoro-4-piperazin-1-yl-benzonitrile (Org. Proc. Res. Dev. 1999,
460), 17.9 mg (0.06 mmol) TBTU and 43 ul (0.25 mmol) DIPEA in 1 ml DMF was stirred
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Example 174

1-(4-{4-[2-(4-Methyl-piperazin-1-yl)-5-nitro-benzoyl]-piperazin-1-yl}-phenyl)-

ethanone

A stirred mixture of 150 mg (0.39 mmol) 1-{3-fluoro-4-[4-(2-fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-ethanone, 200 mg (2.0 mmol) 1-methylpiperazine in 4 ml THF
was heated to 80 °C for 1h. Water was added to the reaction mixture, the precipitate
isolated, dried and purified by flash-chromatography on silica gel with heptane/AcOEt as
eluent. The title compound was obtained as a light yellow powder, MS (m/e): 471.2
(MH", 100%).

According to the procedure described for the synthesis of Example 174 further
derivatives have been synthesised from 1-{3-fluoro-4-{4-(2-fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-ethanone and amines and comprise Examples 174 to 176 in
Table 1.

Example AR

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

X
(\N/l*o

&

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

Title compound was prepared according to procedure described in example 46 from 1-
10  (2-Fluoro-4-methyl-phenyl)-piperazine and 2-morpholin-4-yl-5-nitro-benzoyl chloride
(70% yield, 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
Sas
eadh

To a solution of (2-Morpholin-4-yl-5-nitro-phenyl)-[4-(4-trifluoromethyl-phenyl)-

15

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

Eluent: Heptane/Ethylacetate 0% to 60% (10 minutes) to provide the title compound
(29 mg, 52%) as yellow solid, MS (m/e): 488.2 (M+H", 100%)

Example AU

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

benzenesulfonamide

0o dl

(N

F
N
0=S=0
HN._

o)

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

Example 179

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-N-methyl-4-morpholin-4-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-
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Example 180

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-N,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 (60%, light yellow solid, MS (m/e): 519.2 (M+H,
100%)

Example AW

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-morpholin-4-yl-benzoic acid
()
0N
F N
HO"~0
0

A suspension of 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-morpholin-
4-yl-benzonitrile (example 196, 469 mg, 1.07 mmol) in ethanol (6 ml) and NaOH 2N (6



38, 6-n454.51- (3-Fluoro-4-{4-[2-(2-1-{3-Fluoro-4-[4-(2-
455.2 F

woneisigs2epyrrol i din-1-yl)-fl uoro 5- ni t r o- benzopCYAEP2004/009665

10

15

20

25

; 5-nitro-benzoyl]-pi perazin- Xl] phenyl }- ~
plpera2|n 1-yl }-phenyl) - ethanong and 2 nmet hyl -

I | I
IO RR LB SRR ALy YL AN Dol sy
~Nmpend tdeez diluted pithSwatet art zfclldlﬁascbwﬁh ANtHGL fbazeylting sblid was

RSB PRSI e B i Wb 59 s

(omumgesaidal | y avai |l abl e) 40

N438. 41- { 3- Fl uor o-4-[ 4- (5- 1- {3 Fl uoro-4-[4-(2-439.2 \

anltr02[124]tr|azoI- 0 5-ni tro-benzoyl) -

N, yl - benzoyl ) - pi per azi n-1 - pi ﬁn}g F% 1-yl]-phenyl}-

Oyl ] - phenyl } - et hanoneet hanone and tri azol e

( 3ddntecety-RyfluvaiphabylR pipA 2200 5D AE(]-4-@brpholin-4-yl-benzamide

PCT/ EP2004/ 009665 No. Struct ur eMAByst emati c

ﬁﬁﬁiﬂéﬁﬁéﬂ%@&%ﬂﬁ%ﬁ@ sosBKi i e baccetuns descyied gl

3K/skepi2 fravp pr |40(I4-Aeeyyl)2—ﬂuomot-pl'cenﬁfl)tp)p&)aiinwl taacbdpglzHyorpholin-4-
0

Kk’lﬁbeerl]‘l%glglafld &ng eaFnanimIrl]ml 10@ thte seohcai,ZMS T_/e ; f@% Q\ﬁ[}-{%ﬁ, 1009%)

0 3-fluoro-phenyl)- ethanone and 2,5- 0

et hanoneDi hydr o- pyrr ol (corﬁmrrtplcalS?y avai | abl e)
42CS) 472. 51-{3-Fl uoro-4-[4-(5-1-{3-Fluoro-4-[4-(2-473.

13-%!(&-%%%:&5-Eifmsw;%ﬂgh;rlﬂbiperazine-l-carbonyl] -N-methyl-4-morpholin-4-yl-

benzamide

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

Example 183

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

yl-benzamide

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

Example 184

[4-(2-Chloro-4-trifluoromethyl-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 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%)
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To a mixture of cesium carbonate (1.88 g, 5.7 mmol), palladium(II)acetate (46.1 mg,
0.205 mmol), rac-2,2’-Bis(diphenylphosphino)-1,1’-binaphthyl (192 mg, 0.31 mmol),
tert-Butyl-1-piperazine carboxylate (928mg, 4.93 mmol) and 1-Bromo-4-
(trifluoromethoxy)benzene (1g, 4.11 mmol) was added degazed toluene (10 ml). The
mixture was heated to 100°C for 4 hours. The mixture was cool to room 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 minutes
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
(\N
e
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%%, yellow solid, MS (m/e): 481.2(M+H, 100%)
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The title compound was prepared according to the procedure described for example AX
from 4-bromophenyl methyl sulfone and N-Boc-piperazine (31%, white solid, MS (m/e):
241.2(M-Boc, 100%)

Example BA

1-(4-Methanesulfonyl-phenyl)-piperazine

" NH

N
o |
_S:

0

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

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

methanone
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To a mixture of sodium tert-butoxide (0.68 g, 6.9 mmol), palladium(II)acetate (11 mg,
0.05 mmol), 2-(di-t-butylphosphino)biphenyl (149 mg, 0.49 mmol), tert-Butyl-1-
piperazine carboxylate (1.1 g, 5.9 mmol) and 4-chloro-2-fluorobenzotrifluoride (1 g, 4.94

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

15
Example BC
1-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine
N
F; : ,N\/l
F
F

F
The title compound was prepared according to the procedure described for example D
20  step 2 from 4-(3-Fluoro-4-trifluoromethyl-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-

phenyl)-methanone
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The title compound was prepared according to the procedure described for example K
step 2 from 4’-piperazino-acetophenone and 2-fluoro-5-nitrobenzoic acid (16%, yellow
solid, MS (m/e): 372.1 (M+H, 100%)

Example 189
1-{4-[4-(2-Morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-phenyl}-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%)

Example BE

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

o F
o
oMo

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
solid, MS (m/e): 348.1 (M+H, 100%)
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Example BF

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

The title compound was prepared according to the procedure described for example 46
10 from 2-Fluoro-5-nitro-benzoyl chloride and 1-phenyl-piperazine (70%, orange solid, MS
(m/e): 330.1 (M+H, 100%)

Example 191
(2-Morpholin-4-yl-5-nitro-phenyl)-(4-phenyl-piperazin-1-yl)-methanone

The title compound was prepared according to the procedure described for example 1
15 from (2-Fluoro-5-nitro-phenyl)-(4-phenyl-piperazin-1-yl)-methanone and morpholine
(87%, yellow solid, MS (m/e): 397.3 (M+H, 100%)

Example 192
[4-(4-Chloro-phenyl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-phenyl)-methanone

The title compound was prepared according to the procedure described for example 46
20  from 2-morpholin-4-yl-5-nitro-benzoyl chloride and 4-chloro-phenyl-piperazine
(orange solid), MS (m/e): 449.2 (M+H, 100%).

Example BG

1-{4-[4-(5-Amino-2-morpholin-4-yl-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-

ethanone
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from 1-{4-[4-(2-Morpholin-4-yl-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-
ethanone (72%, yellow solid, MS (m/e): 427.2 (M+H, 100%)

Example 193

N-{3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-morpholin-4-yl-phenyl}-

methanesulfonamide

To a solution of 1-{4-[4-(5-Amino-2-morpholin-4-yl-benzoyl)-piperazin-1-yl]-3-fluoro-
phenyl}-ethanone (50 mg, 0.12 mmol) and triethylamine (33 ul, 0.234 mmol) in dioxane
10 (1.5 ml) was added a solution of methanesulfonyl chloride (15 mg, 0.13 mmol) in
dioxane (0.5 ml). The mixture was stirred at room temperature for 3 hours. The reaction
mixture was stirred in water. The yellow solid was filtered, washed with water and
dissolved in CH,Cl,. The solution was dried over Na,SQy, filtered and the solvent was
removed in vacuo. The residue was chromatographed over silica gel eluent:

15 Heptane/ethyl acetate 0%-100% (5 minutes) to provide the title compound (35 mg,
59%) as a yellow solid MS (m/e): 505.3 (M+H, 100%)

Example BH

5-Bromo-2-morpholin-4-yl-benzoic acid
@
0] N
Br

20 The title compound was prepared according to the procedure described for example B

stepl from 5-Bromo-2-fluorobenzoic acid and morpholine except that the mixture was
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The title compound was prepared according to the procedure described for example B
step2 from 5-Bromo-2-morpholin-4-yl-benzoic acid (100%, yellow oil, MS (m/e): 305.0
(M+H, 100%)

Example BJ

1-{4-[4-(5-Bromo-2-morpholin-4-yl-benzoyl)-piperazin-1-yl] -3-fluoro-phenyl}-

ethanone
o
e

F @*@
\ﬂ/@/ Br
o]

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-Acety1-2—morpholin—4-yl—benzoyl)-piperazin—l-yl]-3-ﬂuoro—phenyl}-

ethanone

To a suspension of 1-{4- [4-(5-Bromo-2-morpholin-4-yl-benzoyl)-piperazin-1-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
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Example BK

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

s

0 7O
A mixture of 2-Chloro-5-(methylthio)-benzoic acid (1g, 4.7 mmol), morpholine (620ul,
7.1 mmol), potassium carbonate (1.05 g, 7.6 mmol) and Copper (24 mg, 0.38 mmol) in
pentanol (6 ml) was stirred for 1h at room temperature. The mixture was heated to
100°C and stirred for 40 minutes. The solvent was evaporated. The residue was taken up

15  in water and acidified to pH 2. The aqueous layer was extracted twice with ethylacetate.
The organic layers were combined, dried over Na;SOq, filtered and the solvent was
removed in vacuo. The crude oil was chromatographed over silicagel: eluent:
heptane/ethylacetate 0-20% over 15 minutes to provide the title compound as a brown
solid (120 mg, 10%), MS (m/e): 252.1 (M-H, 100%)

20 Example 195

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

The title compound was prepared according to the procedure described for example K
step 2 from 5-Methylsulfanyl-2-morpholin-4-yl-benzoic acid and 1-(3-Fluoro-4-
25 piperazin-1-yl-phenyl)-ethanone (8%, white solid), MS (m/e): 458.2 (M+, 100%)

Example 196
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1-{3-Fluoro-4-{4-(5-methanesulfonyl-2-morpholin-4-yl-benzoyl)-piperazin-1-yl]-
phenyl}-ethanone

The title compound was prepared according to the procedure described for example 1
from 1-{4-[4-(2-Chloro-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-
ethanone (example K) and morpholine (57%, white solid), MS (m/e): 490.2 (M+H,
100%)

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

o dcl

N

F
N
0=S=0
NH,

o)

The title compound was prepared according to the procedure described for example K/
step2 from 1-(3-Fluoro-4-piperazin-1-yl-phenyl)-ethanone and 2-Chloro-5-sulfamoyl-
benzoic acid (CAS: 97-04-1; Basu; D.-G.; J.Indian Chem.Soc.; 16; 1939; 100, 106) (42%,
white solid), MS (m/e): 438.1 (M-H, 100%)

Example 198

3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-morpholin-4-yl-

benzenesulfonamide

The title compound was prepared according to the procedure described for example 1
from 3-[4-(4-Acetyl-2-fluoro-phenyl)-piperazine-1-carbonyl]-4-chloro-
benzenesulfonamide and morpholine (39%, yellow solid), MS (m/e): 489.4 (M-H,
100%)
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In a tube were added successively 1-{4-[4-(5-Bromo-2-morpholin-4-yl-benzoyl)-
piperazin-1-yl]-3-fluoro-phenyl}-ethanone (example BJ, 0.05 g, 0.1 mmol), imidazole
(8.4 mg, 0.12 mmol), cesium carbonate (70 mg, 0.21 mmol), Cul ( 4 mg, 0.02 mmol),
1,10-phenanthroline (7.3 mg, 0.04 mmol) and dioxane (0.2 ml). The mixture was heated
under argon at 120°C for 12 hours. The reaction mixture was cooled to room
temperature and quenched with water/ethyl acetate. The aqueous layer was extracted
twice with ethylacetate. The organic layers were combined, dried over Na,SO,, filtered
and the solvent was removed in vacuo. The crude oil was chromatographed over silicagel:
eluent: CH,Cly/methanol: 0-5% to provide the title compound as a brown solid (20 mg,
40%), MS (m/e): 478.4 (M+H, 100%)

Example 200

(4-(2,4-Difluoro-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
(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

c

Eo g

The title compound was prepared according to the procedure described for example AX

Z
O

from 1-bromo-2-chloro-4-fluorobenzene and N-Boc-piperazine (10%, off white solid,
MS (m/e): 315.1(M+H, 100%)
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The title compound was prepared according to the procedure described for example D

step 2 from 4-(2-Chloro-4-fluoro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester
(919%, light yellow oil, MS (m/e): 215.2(M+H, 100%)
Example 201

[4-(2-Chloro-4-fluoro-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-Chloro-4-fluoro-phenyl)-
piperazine (70%, yellow solid, MS (m/e): 449.2 (M+H, 100%)

Example BO

(2-Chloro-5-methanesulfonyl-phenyl)-[4- (4-trifluoromethyl-phenyl)-piperazin-1-yl]-

methanone

F)(©/ .
F l

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 (SiO;, 50g, heptane/ethylacetate = 0 to 100%), to give the title
compound as a colorless gum (170 mg, 0.38 mmol). MS (m/e): 464.3 (M+NH,", 100%)
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1 vatuo. The residue was then purified by column chromatography (SiO,, 20 g,
Heptane/EtOAc 0-100%) to give the title compound as a white solid (118 mg, 85 %). MS

(m/e): 497.5 (M+H", 100%).
Example BP

rac-3-Methyl-4-(4-trifluoromethyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester
(o]
hN)LOJ<

?

AT

%

To a solution of 3-Methyl-piperazine-1-carboxylic acid tert-butyl ester (1.0 g, 5.3 mmol)
and of 1-Bromo-4-trifluoromethyl-benzene (1.0 g, 4.4 mmol) in toluene (10 ml) were
added sodium-tert butylate (0.6 g, 6.2 mmol), 2-(dicyclohexylphosphino)biphenyl (31
mg, 89 mmol), 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 in vacuo and purified
by column chromatography (SiO,, 70g, heptane/ethyl acetate 0-30%) to give the title
compound as a light brown solid (0.47 g, 31 %). MS (m/e): 345.2 (M+H", 100%).

Example BQ

2-Iodo-5-methanesulfonyl-benzoic acid
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A mixture of 4.26 mmol 2-chloro-5-methanesulfonyl-benzoic acid (see example K,
stepl), 0.39 mmol Copper powder and 10 ml ammonium hydroxide 25% was heated at
125-130°C with stirring for 18 hours. Mixture was cooled to room temperature and
filtered. The solid was washed with methanol. The filtrate was concentrated in vacuo.
The residue 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. Excess iodine was destroyed by addition of a few drops of a sodium
hydrogenosulfite solution. The solid was filtered, washed with water and dried (HV,
50°C, 1 hour) to yield the title compound. MS (m/e): 325.0 (M-H, 100%)

Example BR

rac-(2-Iodo-5-methanesulfonyl-phenyl)-[3-methyl-4-(4-trifluoromethyl-phenyl)-

piperazin-1-yl]-methanone
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Example 203

rac-(5-Methanesulfonyl-2-morpholin-4-yl-phenyl)- [ 3-methyl-4-(4-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone

(2-Iodo-5-methanesulfonyl-phenyl)-[3-methyl-4-(4-trifluoromethyl-phenyl)-piperazin-
1-yl)-methanone (50 mg, 0.09 mmol) was poured into morpholine (2.0 ml) and the
reaction mixture was stirred for 24 h at 100°C before being concentrated in vacuo. The
residue was then purified by column chromatography (SiO», 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-Iodo-5-methanesulfonyl-benzoyl)-3-methyl-piperazine-1-carboxylic acid tert-
butyl ester

5Y
>y
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rac-4-(2-Iodo-5-methanesulfonyl-benzoyl)-3-methyl-piperazine- 1-carboxylic acid tert-

butyl ester (400 mg, 0.78 mmol) 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 (SiO3, 20g, dichloromethane/methanol = 0-
5%) to give the title compound as a colorless foam (322 mg, 88 %). MS (m/e): 468.3
(M+H™M).

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 in 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, 0.005 mmol). The
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enzoy n- peraz J

benzoyl) - pi perazin-1-yl]-3-fluoro-phenyl}- -
wohersyk32eet hanoneet hanone and t hi onor phol i ne

(commerci al |l y avai

899523. 61- (4-{4-[ 2-
-am no) - 5-

"N net hyl
r Nmet hanesul f onyl -

03-f 1 uor o- phenyl) -

et hanonebenzyl nmet hyI am ne (corrmerm ally avail abl e

-y ]- 0)-p

| abl e)
(Benzyl
nmet hanesul f onyl -

-n-1-y H C 0=S=0 -

~

o0 %

1-{48%4. (2-cnloro-5-524.2 0

benzoyl ) - pi perazin-1-yl J-
. =S=Cbenzoyl ] - pi perazin-| -yl }-3- quoro phenyl } -

et hanone ankable 1

PCT/EP2004/009665

N 904485314~ (q- /-\L,cryl =—2=f+uoro- 5-[ = ‘F'.ALCL VARN L'%i HOT MW
0. | 0- A8gucturghenyMW pSpdematigName phenyPtartimgpmateriale- | - found
car bonyl ] - 4- azepan- 1-yl - car bonyl ] - 4-lbronmo- HC | +
benzoni t ri | ebenzonitrile and azepang o N (conmerci al |y (MH’)
1 ;@ﬁ@q G 141566 Aeldt [ (29Morphelip-5-|| 43 (Flugvoet -J4~2~ f | || 4573
%j enyl) - Pi-pShRs bRfzdyt)Phe W ord- PS5 RS bBRzdyT)-
M piperazin-1-yl]-3-fluoro- |piperazin-1-yl]-phenyl}-
phenyl}-ethanone ethanone and
morpholine
2 ~ §_{™| 4144 |1-{4-[4-(2-Ethylamino- |1-{3-Fluoro-4-[4-(2- 415.2
Yé/”\) ' 5-nitro-benzoyl)- fluoro-5-nitro-benzoyl)-
™Y o piperazin-1-yl]-3-fluoro- |piperazin-1-yl]-phenyl}-
phenyl}-ethanone ethanone and ethylamine
(commercially available)
3 ":WN 4285 |1-{3-Fluoro-4-[4-(5-  |1-{3-Fluoro-4-[4-(2- 4292
. Ok@ nitro-2-propylamino-  fluoro-5-nitro-benzoyl)-
e Y@/ ) e benzoyl)-piperazin-1-yl]- |piperazin-1-yl]-phenyl}-
o phenyl}-ethanone ethanone and
propylamine
(commercially available)
4 Y | 4405 [1-(4-{a-[2- 1-{3-Fluoro-4-[4-(2- 4412
~ i1 (Cyclopropylmethyl- fluoro-5-nitro-benzoyl)-
\(é(\) )K@ amino)-5-nitro-benzoyl]- |piperazin-1-yl]-phenyl}-
* i oo piperazin-1-yl}-3-fluoro- |ethanone and
phenyl)-ethanone cyclopropylmethylamine
(commercially available)
5 AL |426.5 |1-{4-[4-(2- 1-{3-Fluoro-4-[4-(2- 4272

Cyclopropylamino-5-
nitro-benzoyl)-piperazin-
1-yl]-3-fluoro-phenyl}-

ethanone

fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-
ethanone and
cyclopropylamine
(commercially available)




Fr"

car bonyl ] - 4- (4- et hyl

wpi peri din-1-yl)-benzonitrile and 4-

wOheosaescor i | enet hyl

- carbony1J-

4-prono- J ",

- pi peridine (comercially PCT/EP2004/009665

avai | abl e) 4
92448. 53- [4 (4-Acetyl -2-fl uoro- i§ [ 4- (4 Acetyl - 2- fI uoro
—4-49—2 p..eny —\[ pHper aztre—t phcuyl Pt Pper aztfe—t— MW
No. | r" Santony| | - UMW- SpstematicNameny| | - 4Startngmaterials found
Opi peri din-1-yl)-benzonitrile and 3- 1‘\’4“1‘{1
benzonitril enget hyI - p| peridine (comgrcially avail abl e) ( )
D 2005/.02326 PCT/LEP2004/-009665-
6 |No.Structu Wﬁﬁsit én{ét[Ae(ZNarreSt ar t i ng-{fellesroad-$4We- 469.2
f ound
93 5%.“%[ al (a- ACYENPETIATIEGS. . (AR RBLTG PN Ve
3.1 ghenyl ) - pmﬁmézmml)fplpgh@ny piperazizet-azlrpleenyl}-
C rbonyl ] - 4- car bony Lt 4-fRi6PEBhe ) - ethanone and
Nt hi onor phol i p-4-y|l -'benzonitril e and i
benzonitril et hi omofPRBPRe (commer ci|SY9Sheaiaming| e)
94) 424.53-[ 4-(4- Aciet yl - 2-f | uor o- 3- [ 4{domrherRialll adaifabledr
0-425.1 pheny|)-piperazine-I- 0 drax
henyl ) -pl pesga Flm b 17 D |
7 |Pachy ) P! RS BRI (5 Flisodo-4-(£35°°" 193 R0 ord- [4-(2- 4712
; \)NJKQ nitro-2-(tetrahydro- fluoro-5-nitro-benzoyl)-
rl,c\'(@w 5 pyran-4-ylamino)- piperazin-1-yl]-phenyl}-
° benzoyl]-piperazin-1-yl}- |ethanone and tetrahydro-
phenyl)-ethanone pyran-4-ylamine
(commercially available)
8 :':%\ 4445 |1-(3-Fluoro-4-{4-[2-(2- |1-{3-Fluoro-4-[4-(2- 445.2
o N methoxy-ethylamino)-5- |fluoro-5-nitro-benzoyl)-
i O k@ nitro-benzoyl]-piperazin-|piperazin-1-yl]-phenyl}-
H&Y@ ) 1-yl}-phenyl)-ethanone |ethanone and 2-
’ Methoxy-ethylamine
(commercially available)
9 U | 426.5 |1-{4-[4-(2-Allylamino-5- | 1-{3-Fluoro-4-[4-(2- 427.1
e nitro-benzoyl)-piperazin-|fluoro-5-nitro-benzoyl)-
p/ S . 1-yl]-3-fluoro-phenyl}- |piperazin-1-yl]-phenyl}-
HC. -Nso .
5 ° ethanone ethanone and allylamine
(commercially available)
10 T o | 428.5 |1-(4-{4-[2-(Bthyl- 1-{3-Fluoro-4-[4-(2- 429.2

methyl-amino)-5-nitro-
benzoyl]-piperazin-1-yl}-
3-fluoro-phenyl)-

ethanone

fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-
ethanone and methyl
ethylamine

(commercially available)




1]-4-(2-hy

~iyyy

0

1- et hyl - et hyl am no) - benzonitrile and 2-
woemsmnszeni | ehydr oxy | -net hyl - et hyl am ne ( conReET/EP2004/09665
avai | abl e)
95c0H450. 53- [4 (4- Acetyl 2-fl uoro -3-[4-(4-Acetyl-2-flu
or-o—451+—2—F—Frrphenyl—ptperazitre—t— M
No. | pheftrigtupé per adiWe Slystematlc Name Starting materials f Wd
car bonyl | - 4- (B- hydf oxy- car bonyl ] - 4- dromo- HO 11 1‘\’4“114,
Opi peridin-1-yl)-benzonitrile and 3- (MH)
benrzonit+i} ah lrlrnv1 nineri—ch My et al vy
T AY) 2B SALEn SA | \w B} llchulll crroTrroariy
11 |avai | abl e)l.96Quarall-{4-[4-(2- 1-{(3-Fluoro-4-[4-(2- | 4432
450 53 -Acety (4 Lyl I -4
ﬁj Doe m@thglaﬁl%&s%,l{ré By Eétg% bl b-
bony| < 4t ( 2- (#Q)enm})twn;qa}mﬂl ]5];] mperazm 1-yl]-phenyl}-
ydroxyrret hy - bengomidebige 2- ( Skrth d
pyrrolidin-|-yl)- hydroxrynéat ﬁ?f}‘d }e. anone aim
benzoni tril epyrr ol [EEHaRENE commer ci al | [diethidaming e)
97n434.53-[4-(4- Acetyl - 2-f | uor o- 3- [ 4{ doinerialy-adaifabledr
0-435.2 " phenyl)-pi perazi ne-| - phenyl ) - pi perazi ne-| -
&carbony¥f~4+p dinz.| -Qrono-_
12yl - be ri %@3 70 FIP?W '3%‘3¥ 3|{g'e]$}1%ﬁ°ﬁ%'[4'(2' 443.2
(C cidl |y} avai (aiethy) pV@yt—@ﬁﬁmcﬁ))Z3ﬂﬁﬁro—5-mt20-benzoyl)-
° o 5-nitro-benzoyl]- piperazin-1-yl]-phenyl}-
piperazin-1-yl}-phenyl)- |ethanone and
ethanone methylpropylamine
(commercially available)
13 %c\Nf% 442.5 |1-(3-Fluoro-4-{4-[2- 1-{3-Fluoro-4-[4-(2- 443.2
,O‘ (isopropyl-methyl- fluoro-5-nitro-benzoyl)-
Ho ) amino)-5-nitro-benzoyl]-|piperazin-1-yl]-phenyl}-
’ piperazin-1-yl}-phenyl)- |ethanone and
ethanone isopropylmethylamine
(commercially available)
14 so L) | 482.6 |1-(4-{4-[2-(Cyclobexyl- |1-{3-Fluoro-4-[4-(2- 4833
L0 methyl-amino)-5-nitro- |fluoro-5-nitro-benzoyl)-
u,cY(j o benzoyl]-piperazin-1-yl}- |piperazin-1-yl]-phenyl}-
° 3-fluoro-phenyl)- ethanone and
ethanone cyclohexylmethylamine
(commercially available)
15 o <> | 426.5 |1-{4-[4-(2-Azetidin-1-yl- |1-{3-Fluoro-4-[4-(2- 427.1
£ OJ\© 5-nitro-benzoyl)- fluoro-5-nitro-benzoyl)-
H;cw,é/ % piperazin-1-yl]-3-fluoro- |piperazin-1-yl]-phenyl}-
© phenyl}-ethanone ethanone and azetidine
(commercially available)




PCT/ EP2004/ 009665 No. Struct ur eMAByst emati c
NaneStarting materi al sMVfound (MH)

WORWEAA3BEE- [ 4- (4- Acet yl -

0-421.1 F r

phenyl ) - pi perazine-1- |

Jcarb hnnvl 1

4 n\/anI_l din-l-car hnn\/l 1

A_Jt\r Fo¥ar s (|

f\

2-fl uoro- 3-[ 4- (4- Acet yPc2EPRWOIN09665
N phenyl) - pi per azi ng | -

No. | y! -$remztary t || MVENSyspimatid Naraad N pyStertingtnatesials Mw
(commerci al |y avai|l abl e) found
99470. 63- [ 4- (|4- Acet yl - 2-f | uor o- 3- (MH)
[4-(4- Acetyl =12-flyoro-471 2

16 | - Npgeny: ). Qi ?gma.zi DQ3-IHLEIEGW[4-($i per B43-Fardro-4\-[4-(2- 441.2
car on enz rbonyl] - 4- br opo- .

RN (SR S UL T R —
H_ftie g |4 N(rel: e?zyl beatzbyl) -aniparazif-d pipemkiny1-zl] epeaple)

53 TY%- (4- £ - ro-3-| - = 21 (0
rg-435.2 F ~N | pheﬁﬁw}pi&%%d;% ne- | _e"thﬁrf‘oré%%ﬁﬂyn%hfﬂn‘é
phenyl) - pi periazi ne- | - (commercially available)
carbonyl]-4- (|12-netlhyl - carbonyl ] -4-bronn- 1|

17 | pyrroli dl*\“l-%fﬂobzitﬁf{zm&bui f4- d 2-11?3Jmuoro 4[4 (2- 401.2
beno t hyl l'idi ne {lmag}g |Iabf
2:@)5 4 (4R %m@ofq -0 q) 3 /fluoro-5-itro- enzoy)
*E" - Ac e_toy*cr 2-11 meom;lplﬁer@mneyiw Dippiapier Byl) Aghehyl}-
pitenyl ) - pi perlazi ng-{ - 1}F N | th d
%ar bonyl ] - 4-jcar bdRyTY- thé?rb%’oe- ethanone an
(cycl opr opyl net hyl|-benzoni tril e and |methylamine
(commercially available)
18 . .| 4285 [1-{3-Fluoro-4-[4-(2-  |1-{3-Fluoro-4-[4-(2- 429.2
i O‘*@ isopropylamino-5-nitro- |fluoro-5-nitro-benzoyl)-
H’CYC( % benzoyl)-piperazin-1-yl]- |piperazin-1-yl]-phenyl}-
© phenyl}-ethanone ethanone and
isopropylamine
(commercially available)
19 " | 4425 |1-{3-Fluoro-4-[4-(2-  [1-{3-Fluoro-4-[4-(2- 4432
. (\NJ‘\© isobutylamino-5-nitro-  |fluoro-5-nitro-benzoyl)-
o jﬁ ~ ) benzoyl)-piperazin-1-yl}- |piperazin-1-yl]-phenyl}-
R °e phenyl}-ethanone ethanone and
isobutylamine
(commercially available)
20 P\, | 4405 |1-{4-[4-(2- 1-{3-Fluoro-4-[4-(2- 441.2

Cyclobutylamino-5-
nitro-benzoyl)-piperazin-
1-yl}-3-fluoro-phenyl}-

ethanone

fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-
ethanone and
cyclobutylamine
(commercially available)




O N~ am no)-benzonitrilecycl opropyl met hyl am ne
(commercially avail able) 102NO CF~
wWo2205833%6d- (4- Acet yl -

23.2 o F J phenyl) - pi perazi ne-| -
Nocar bonyl ] - 4- car bonyl ] - 4- br ono-

Ncnhiit \II n_m Re- hon

2-fluoro-3-[4-(4-

nlir @o anrl

Acetyl -

2PETEPRL@®4/409665
7phenyl ) - pi per azi ne-| -

™NI OOUTOtC

No. [bensanicture| ei $NIW \Syateimatic Naamner ci a|Startiagandtadidle) WO MW
2005/ 023260 -103 PCT/ EP2004/ 009665 founf
No. Struct ureM\Byst emati ¢ NanmeStarting material sSMV (MH")
found (l\/l—l-l-\ 1030
21 . ~434. 53- JZL} 4548 cit-{4-fL2¢%F-1 uor o- 3- [ 471¢ ~PFlaetoru-[3-(B} uor| 4552
ghg S é“ﬁ(é‘ér gg?ﬂg@ycpépﬁg{y #hin6-5-~  |fluoro-5-nitro-benzoyl)-
i bonyd-te 4% car bgritrbibenzdyl ppiperazin- piperazin-1-yl]-phenyl}-
Ocycl opent yl am no- beRz.anj I
benzonitril ecycl open ?)?/ anl}(%g p?n ®r €l aal Oneza;llval | abl e)
104C455. 93- Chi or o- J§aR9p2- 3- Chl or o- 4fcp5¢lpa¢ lapine 456, 2
yl -benzonitrile nor phol i n- 4-yl - 5- NkéhBrerfalk avafldbde)
14 W-
22 1 |430.4 |1-(3-Fluoro-4-{4-[2-(2- |1-{3-Fluoro-4-[4-(2- 4312
¢ (\)k@ hydroxy-ethylamino)-5- |fluoro-5-nitro-benzoyl)-
. ﬁ ~ T nitro-benzoyl]-piperazin- [piperazin-1-yl]-phenyl}-
o ° 1-yl}-phenyl)-ethanone |ethanone and
hydroxyethylamine
(commercially available)
23 ™| 414.4 1-{4-[4-(2- 1-{3-Fluoro-4-[4-(2- 4152
£ N
“/©/© Dimethylamino-5-nitro- (fluoro-5-nitro-benzoyl)-
i I oS benzoyl)-piperazin-1-yl]- |piperazin-1-yl]-phenyl}-
3-fluoro-phenyl}- ethanone and
ethanone dimethylamine
(commercially available)
24 01 458.5 |1-[3~Fluoro-4-(4-{2-[(2- |1-{3-Fluoro-4-[4-(2- 459.2
g S methoxy-ethyl)-methyl- |fluoro-5-nitro-benzoyl)-
1 O amino]-5-nitro-benzoyl}-|piperazin-1-yl]-phenyl}-
¥is-|P1p yli-p
e I o™ piperazin-1-yl)-phenyl]- |ethanone and (2-
ethanone Methoxy-ethyl)-methyl-
amine (commercially
available)
25 o S~y | 472.5 [1-[4-(4-{2-[Ethyl-(2- 1-{3-Fluoro-4-[4-(2- 473.2

methoxy-ethyl)-amino]-
5-nitro-benzoyl}-
piperazin-1-yl)-3-fluoro-
phenyl]-ethanone

fluoro-5-nitro-benzoyl)-
piperazin-1-yl]-phenyl}-
ethanone and (2-
Methoxy-ethyl)-ethyl-
amine (commercially
available)




]- ) an "nmobenzoyl ) - pi perazin-1-y54 ( 09 o
benzonitril eMorpholin-4-yl-5-nitro- o benzoyl chloride
weQedaR6b3- Fl uor 0- 4- [ 4- ( 2- 3- Fl uor o- 4- pi per azi RETARAD/809665

N Onmor phol i n-4-yl-5-nitro-yl-benzonitrile
benzoyl ) - pi perazin-1-yl]-(comer€ially avail abl e)
~-Qe—berzent-t+Heanrd—2-Morphot-A—4H—5
No. Nn| Stroctyeazoy| MW (Bystdmatic Name Starting materials MW
1060439. 55- Fl lior o- p- [ 4- ( 2- 5- Fl uor o- 2} pi per azi n- 1- 440,  found
Onor phol i n-#-yl -b-nitro-yl-benzonifrile ON (MH")
benzey!ﬁc%w azi-ptl-yl - (comrercial] xg‘ay_ai lable) 'a r
26 |benzon angi4s Mbnoﬁlabrm444wz [62- [0-{3-Fuoro-4-[4-(2- 445.2
%}@%@g 9.52- Flczlo?rh&g T e(t}iyl)zn}sfh or oﬂlt?ﬁ'B'eﬂi%Q‘.bﬁP?QYh?Ac
nor phol i p- 4-y a:rﬁnqm] ﬁﬂmfrmbebm}’ﬂo pipterazire-1¢d)-pheriyl})
e
yl - 5-ni tro- behzoyl [& P?de WO 2005/ by methYl'
amine (comrneraally
available)
27 () | 4545 |1-{3-Fluoro-4-[4-(5-  |1-{3-Fluoro-4-[4-(2- 4552
£ i nitro-2-piperidin-1-yl-  (fluoro-5-nitro-benzoyl)-
" w@”\) T benzoyl)-piperazin-1-yl]- |piperazin-1-yl]-phenyl}-
! °° phenyl}-ethanone ethanone and piperidine
(commercially available)
28 ()| 468.5 |1-{4-[4-(2-Azepan-1-y1- |1-{3-Fluoro-4-[4-(2- 469.2
e P 5-nitro-benzoyl)- ﬂuoro-S-nifro-benzoy1)~
" W/@/N\) T piperazin-1-yl]-3-fluoro- |piperazin-1-yl]-phenyl}-
3 °° phenyl}-ethanone ethanone and azepan
(commercially available)
29 (? 490.5 |1-(4-{4-[2-(Benzyl- 1-{3-Fluoro-4-[4-(2- 4913
o S methyl-amino)-5-nitro- |fluoro-5-nitro-benzoyl)-
| O‘“@ benzoyl]-piperazin-1-yl}- |piperazin-1-yl]-phenyl}-
”4°\Hf>/v 0% 3-fluoro-phenyl)- ethanone and
° ethanone benzylmethylamine
(commercially available)
30 0 QOH 456.5 |1-(3-Fluoro-4-{4-[2-(3- |1-{3-Fluoro-4-[4-(2- 4572
e hydroxy-pyrrolidin-1-  |fluoro-5-nitro-benzoyl)-
o \B/(j”\) X y1)-5-nitro-benzoyl]- piperazin-1-yl}-phenyl}-
° piperazin-1-yl}-phenyl)- |ethanone and 3-
ethanone hydroxypyrrolidine
(commercially available)
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NaneStarting materi al sMVfound (MH)
waQeB)idRB0 55- A no- 2- [ 4- ( 2- 5- Ami no- 2- pi per azi nPCTABZ002/009665

nmor phol i n- 4-yl -

5-nitro-yl -

be

onitrile L,

benzoyl) pi perazin-1-yl]-(conme cially avallable)

U I\l © %bCIIL(%I Ieai".d }APVbI ||ul|||t/1r VA 5—

No. |ni t Serustrzoy| | MWo [Syslematic Namep Starj{:lng materials MWw
109C429. 5[ 4- (4- Ami ho- 2- f | uor o- 3- FI uof o- 4- pi per azi n-| - 4 found
30.3 " phenyl -p| p=razi n-1-yl]-yl-phenyl am ne " (MH")
\(-2—0rphotT4—y 1 5—(DEL00798440)—ahd—2—o-~0—F

31 |'"He=nitro- yﬁg\ﬁwysms HIE(%E]lmorteMinqne(lzll- n{14P3yFlubrar{ng2- 471.2
benzoyl cpl )fj%hl hrydr%y nllplPenchE 1(§1)- rﬂug}'% 5 tro begz(zpz})6

per af-pitto-Yérzogheny! ) - mlmamﬂﬂ)é ~phenyl}-
A1 4- Y| s de e ARTTRN S IpREAY)-2 )R nBRE £3d 4- -
cihitro- pheny )-nme hanoneanc}?fﬂ %D \éa?an- HLE% hydroxy
oni tro- benzoy|  chl (sthapene PIPefldlne (CommerCIallY
111C) 472. 91-{ B- Chl pro- 4- [ 4- (2- 1- ( 3- Cak4ilabled- pi per azi n-
473.1 "norpholin-#4-yl-5-nitro-1-yl -phenyl)-et hanone
[ benz T -l -y [ -an z

32 \N~o O phiepyl 4@%#1 ;ﬁgﬁglr‘f" W’ép{é'ﬁﬁ!zv@%f T?I‘@Pf’ﬁye (@éz' 485.3
112 T, Chl o %maﬂroquhimtlﬁl—l ( 6- Foos-5-mgroibdinoyd)-4
R2. ) - pi per a7' 3 : E _5%

L PPt SRl o2 g Lol
phenyl ) - net hahoneM pmﬂll Rlpﬂmyln-S-YHr ethanone gndR-((S)-2-
benzoyl chloride |shenvl)-eth th thvl-
113543, 3[ 4- ( 2| Br onff £V EF2BORE 5. slActRORymethY
trifluoronet hf(l -phenyl)- trifluor onetPfW]OhQWényl ) -
(commercially available)
Chiral
33 A3 | 470.5 [1-(3-Fluoro-4-{4-[2-  {1-{3-Fluoro-4-[4-(2- 4712
\)XQ ((R)-2-hydroxymethyl- |fluoro-5-nitro-benzoyl)-
Y(jﬁ pyrrolidin-1-yl)-5-nitro- |piperazin-1-yl]-phenyl}-
benzoyl]-piperazin-1-yl}- |ethanone and 2-((R)-2-
phenyl)-ethanone methoxymethyl-
pyrrolidine
(commercially available)
34 YT 4845 |1-(4-{4-[2-(2,6- 1-{3-Fluoro-4-[4-(2- 485.3
£ OJ\© Dimethyl-morpholin-4- |fluoro-5-nitro-benzoyl)-
H,CW‘/@/N e yl)-5-nitro-benzoyl]- piperazin-1-yl]-phenyl}-
° piperazin-1-yl}-3-fluoro- |ethanone and 2,6-
phenyl)-ethanone Dimethylmorpholine
(commercially available)
35 ) Qm, 468.5 |1-(3-Fluoro-4-{4-[2-(2- |1-{3-Fluoro-4-[4-(2- 469.2
i O’U\© methyl-piperidin-1-yl)-5-{fluoro-5-nitro-benzoyl)-
H,c\(ﬁj Y nitro-benzoyl]-piperazin- piperazin-1-yl]-phenyl}-
° 1-yl}-phenyl)-ethanone {ethanone and 2-methyl-
piperidine (commercially
available)




Br

wohersyk32enet hanonebenzoyl

pi perazin-1-yl]-(2-piperazine and 2-
“moonor phol i n-4-yl -5-ni tro-Mrpholin-4-yl-5-nitro-
chloride F F WO 2005P02@28194/009665

o
F

-105 PCT/ EP2004/ 009665 No. Structdir eMAByst emati ¢
NanmeStarting material sSMVfound (M)

THA4A8 A4t oro-2-fHuoro-—t—<(4Chtore-2-f+uoro-—449 MW
No. |. 2 ‘Stygisauy| ) - piNS®F sBystemiatiy Nangheny | ) |Spdrpiog aitensals 1 found
(2-nmorpholin-4-y1-5- (commercially available) i d O +
' M "hh hi| 1 )Inet in-4y nZ5] oFol tro-p an | (MH)
36 6 468.5 |1-(3-Fluoro-4-{4-[2-(4- |1-{3-Fluoro-4-[4-(2- 469.2
0w methyl-piperidin-1-y1)-5-|fluoro-5-nitro-benzoyl)-
1 (:1" )k© nitro-benzoyl]-piperazin-|piperazin-1-yl]-phenyl}-
H:cm/Eb/N o™ 1-yl}-phenyl)-ethanone |ethanone and 4-methyl-

° piperidine (commercially
available)

37 ()" | 4685 |1-(3-Fluoro-4-{4-[2-(3- |1-{3-Fluoro-4-[4-(2- 469.2
‘ O)K@ methyl-piperidin-1-yl)-5-|fluoro-5-nitro-benzoyl)-
e Y©/N R nitro-benzoyl]-piperazin- |piperazin-1-yl]-phenyl}-

° 1-yl}-phenyl)-ethanone |ethanone and 3-methyl-
piperidine (commercially
available)

38 w LD | 454.5 |1-(3-Fluoro-4-{4-[2-(2- |1-{3-Fluoro-4-[4-(2- 455.2
£ OJ\© methyl-pyrrolidin-1-yl)- |fluoro-5-nitro-benzoyl)-
ne \n/(j/ g 5-nitro-benzoyl]- piperazin-1-yl]-phenyl}-
° piperazin-1-yl}-phenyl)- |ethanone and 2-methyl-
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phenyl)-ethanone ethanone and 3-
methylpiperidine
(commercially available)
79 525.6 |1-(4-{4-[2-(Benzyl- 1-{4-[4-(2-Chloro-5- 527.1

hydroxy-amino)-5-
methanesulfonyl-
benzoyl]-piperazin-1-yl}-
3-fluoro-phenyl)-

ethanone

methanesulfonyl-

3-fluoro-phenyl}-
ethanone and
benzylhydroxylamine
(commercially available)

benzoyl)-piperazin-1-yl]-




yl

- benzenesul f onam depyrrolidin-1-yl

-benzoic acid 1410

@b52. 73-[4-(2-Fl uoro-4-1-(2-Fluoro-4-553.3 F J

woneisiasessul f onyl -
0= S=ophenyl ) - pi per azi ne- I-phenyl
Ycar bonyl] N-| sopr opyl -

nmet hanesul f onyl -

_p|

o~ |

per azi ne and

4- 5- Isopropylsulfannyl

PCT/EP2004/009665

al P L« Y|
rurrturTtm L=yl 'UCHLUI 19

yrtotdin—1= P
No. | benStnettie f onaMWeEystg{maUC Name Starting materials fgllu‘:d
142) 525. 6[ 4- (R- Fl upr o- 4- 1- ( 2- Fl uor o-|4-526. 2 +
nethanesulfdnyl; Feth?nesulfonyl ifeand I] i \ p (MH")
80 leny p (T |503.6 [1~(3-Fluoro-4-{4-[2- & T d-2-Chloras- T | 5022
£ (\)NJ\(; hydroxy-piperidin-1-yl)- |methanesulfonyl-
He. WD/N o=t=o 5-methanesulfonyl- benzoyl)-piperazin-1-yl]-
© = benzoyl]-piperazin-1-yl}- |3-fluoro-phenyl}-
phenyl)-ethanone ethanone and 3-
hydroxypiperidine
(commercially available)
81 oL 503.6 |1-(3-Fluoro-4-{4-[2(S)- |1-{4-[4-(2-Chloro-5- | 5042
i O‘J\(; (2-hydroxymethyl- methanesulfonyl-
“=°1/©/N = pyrrolidin-1-y1)-5- benzoyl)-piperazin-1-yl]-
methanesulfonyl- 3-fluoro-phenyl}-
benzoyl]-piperazin-1-yl}- |ethanone and 2(S)-(2-
phenyl)-ethanone hydroxymethyl-
pyrrolidine
(commercially available)
82 () | 4876 |1-{3-Fluoro-4-[4-(5-  |1-{4-[4-(2-Chloro-5- 488.2
. (:'N methanesulfonyl-2- methanesulfonyl-
e 7‘/@/ " ombeo piperidin-1-yl-benzoyl)- |benzoyl)-piperazin-1-yl]-
o o piperazin-1-yl]-phenyl}- (3-fluoro-phenyl}-
ethanone ethanone and piperidine
(commercially available)
83 ) | 473.6 |1-{3-Fluoro-4-[4-(5-  |1-{4-[4~(2-Chloro-5- 474.1

0=5=0

methanesulfonyl-2-
pyrrolidin-1-yl-benzoyl)-
piperazin-1-yl}-phenyl}-

ethanone

methanesulfonyl-
benzoyl)-piperazin-1-yl]-
3-fluoro-phenyl}-
ethanone and pyrrolidine
(commercially available)




wounoghaeslen- 4- yl -

)-p o\ =5=0 O
(5- met hanesul f onyl

met hanoneaci d

- 2- 5- Met hanesul f onyl
phenyl ) - mor phol i n- 4-yl

-2- H3C O ,,

143Q539. 6( 5- Et hanesul f onyl - 2- 1- 12 F uor 0- 4- 540. 3

- benzoi cPCT/EP2004/009665

L anhal nhaonvl ) et ha_noo 1]
T ot LAV A I II '-r )I Hllollyl } ulmul 1
No. |[ 4- (Serdckurer 0- 4-NWe [SylsienpitivdNamé ne an St@tmg materials fM“{i
met hanesul f onyl - 5- Et hanesul f onyl - 0- =0 ounc
phenyl ) - pi perazi n-1-yl] -norpholi n-4 yl - benzoi c (MH")
met hanogeacidHWO 2005/ 023260~ 111 PCT/ EP2004/ 009665
84 [No. Str uc@ ur eM\SYES eivid-i{4- [ NGRPS-ar t i ngl-ffe(d-ThidyVs- 518.2
found ( M—E—')J
144C553 [d- ( 2- FI uprBo Rrrdlidindsrly. ff“%ﬂé‘in"ﬁ“lgo‘l\?(l‘
met Hakes u onyl - mi-heetlemesulonyl-- | |henzayl)-piperazin-1-yl]-
l) - pts erzzinlbe\{l& 1 YA PlypetRg
0B [ 2 rior phol | nls %’Ygggﬂwg Bl 'h&f’ gyl ©
( pr opane- 2- sull f ony |3l Da- sul i @H}qn)oneand?- -(R)-3-
phenyl ] - met hanonebtmo@leam d 145C |gtho —pyrrohdme
540. 63-[4- (2- Fl uor 0- 4- 1- (2- Fl uor o- 4- 541. g
{cormmerci ly available)
85 Y 473.6 |1-(4-{4-[2- 1-{4-[4-(2-Chloro-5- 474.2
e i (Cyclopropylmethyl- methanesulfonyl-
j(@ﬂ\) amino)-5- benzoyl)-piperazin-1-yl]-
" I L methanesulfonyl- 3-fluoro-phenyl}-
benzoyl]-piperazin-1-yl}- lethanone and
3-fluoro-phenyl)- cyclopropylmethylamine
ethanone (commercially available)
86 Y| 4756 |1-{3-Fluoro-4-[4-(2-  |1-{4-[4-(2-Chloro-5- 476.3
‘ '/\j isobutylamino-5- methanesulfonyl-
" Yﬁj o=t=o methanesulfonyl- benzoyl)-piperazin-1-yl]-
© = benzoyl)-piperazin-1-yl]- |3-fluoro-phenyl}-
phenyl}-ethanone ethanone and
isobutylamine
(commercially available)
87 o ~Ke| 489.6 [1-(3-Fluoro-4-{4-[5-  [1-{4-[4-(2-Chloro-5- | 490.4

methanesulfonyl-2-(3-
methyl-butylamino)-
benzoyl]-piperazin-1-yl}-
phenyl)-ethanone

methanesulfonyl-

3-fluoro-phenyl}-
ethanone and 3-
methylbutylamine

(commercially available)

benzoyl)-piperazin-1-yl]-




N et hanesul f onyl

- met hanesul fonyl - J

0O 0=Ss=0

phenyl ) - pi per azi ne-1 - phenyl ) - pi perazine and b ", e

woOeensmasagh | - N- net hyl

- 4- 5- Met hyl sul f anoyl -

PCT/EP2004/009665

nor phol i n- 4-yl - nor phol i n- 4-yl - b%&oi c
benzenesul f onam deaci d B i}
146C554—7N-Et h\ll 3- rA_L’) flyero ( 2 lyoteo-4-555_2 ¢
No. N 4Smmichanesul MMISymetIhané&mhé ony! - |Startit materials Mw
| phenyl ) - pi petazi ne-1 - phenyl ) - pi peragi ne and o\ 0=S=o0 founfl
car bonyl ] - 4- nor phol i n- 5- Et hyl sul f anoyl - 2- SO (MH")
4-yl -benzen m-denprpholin-4-yl -benzoic acid
88 3478 64 1-{3- IFlfuoro -4-[4- (Sl— 1-{4-[4-(2- Chloro 5|- 506.3
470. 64- hes an Fl uor n-1-47
1.2 tol i diR §/¢4 H% tzrlle(nﬁ‘dﬂégep :lProc
Res i 9, | NhioEorphglin- Iée/rh-z oy h&nzoylpeplbexam byl]-
) NFer az &yl -2-1 yh1
uor o- benzoni ttil epy Hrerﬁ%)w?%l&ag& e] 2 ﬂuorocphgnYLIJlSO
9499. 63- [ 4- (4{Cyan nylwéha@oge Fl uor § thansnfa@méz. n-1-50
0.2 rNphenyl) {pi peyl -benzonitrile (GtRiomorpholid¥ |
07570 (commercially available)
89 @ 523.6 |1-(4-{4-[2-(Benzyl- 1-{4-[4-(2-Chloro-5- 524.2
oy methyl-amino)-5- methanesulfonyl-
ngg methanesulfonyl- benzoyl)-piperazin-1-yl]-
e I . benzoyl]-piperazin-1-yl}- (3-fluoro-phenyl}-
3-fluoro-phenyl)- ethanone and
ethanone benzylmethylamine
(commercially available)
90 O 448.5 [3-[4-(4-Acetyl-2-fluoro- [3-[4-(4-Acetyl-2-fluoro- | 449.2
i@ phenyl)-piperazine-1-  |phenyl)-piperazine-1-
9
carbonyl]-4-azepan-1-yl- |carbonyl]-4-bromo-
* I ! benzonitrile benzonitrile and azepane
(commercially available)
91 é 448.5 |3-[4-(4-Acetyl-2-fluoro- |3-[4-(4-Acetyl-2-fluoro- | 449.2
9 phenyl)-piperazine-1-  |phenyl)-piperazine-1-
i O)K(? carbonyl]-4-(4-methyl- |carbonyl]-4-bromo-
“ﬂ(@» I piperidin-1-yl)- benzonitrile and 4-
) benzonitrile methyl-piperidine
(commercially available)
o,
92 . Q/ 448.5 |3-[4-(4-Acetyl-2-fluoro- |3-[4-(4-Acetyl-2-fluoro- | 449.2

phenyl)-piperazine-1-
carbonyl]-4-(3-methyl-
piperidin-1-y1)-
benzonitrile

phenyl)-piperazine-1-
carbonyl]-4-bromo-
benzonitrile and 3-
methyl-piperidine
(commercially available)




rbon Proc.
-ca

Res.
raz i sopropyl
wonaeisiods2se 1- yl
benzenesul f onam deaci d WO 2005/
PCT/ EP2004/ 009665 No. Structure
materi-al sMAf ounRd—{ l\/lg_g)

-pyrr

Dev.

1999, N-I N y F Yne 460) and
- 4- pyl sopr opyl sul f anoyl -
olidin-I-yl-benzoic PCT/EP2004/009665
3260 - 112
/stemati c

140C
= = >

No. | 4725@@etBtaIor o MEWASfGeatit Name- 4- pi (Stathgmiatetizh 1 D | MW
N net hanesul flonyl -|2-yl -benzonitrile |[(Org. J -1-0 Proc. fo‘mil
Res. Dev. 1999, =T=0 norphol i n-4-yl -|460) and 5- F (MH")
bhenzoyl ) -pi ann7i n-1Met hanesul fonyl 2. -yl1

93 |-benzoni trf I[j nas2al i r(44A¢éty‘leﬂhZ<§rio€ a«diL{4-Acetyl-2-fluoro- | 453.1
150) 486. &4- (5-E{ Fan}g ul fon%ﬁ_ 4 ugro-)d_f-f%i 1perna_zli_n-l
-487 3 nbr pholPPfi? ri 1[BIYRHgPIP ety

)(EJ:‘/N carbonyl]-4- carbonyl]-4-bromo-
thiomorpholin-4-yl- benzonitrile and
benzonitrile thiomorpholine

(commercially available)
94 ™\ | 4245 |3-[4-(4-Acetyl-2-fluoro- [3-[4-(4-Acetyl-2-fluoro- | 425.1
£ O*ﬂj phenyl)-piperazine-1-  (phenyl)-piperazine-1-
,gcY@/ I carbonyl]-4-(2-hydroxy- |carbonyl]-4-bromo-
° ) 1-methyl-ethylamino)- |benzonitrile and 2-
benzonitrile hydroxy-1-methyl-
ethylamine
(commercially available)
95 . QOH 450.5 |3-[4-(4-Acetyl-2-fluoro- [3-{4-(4-Acetyl-2-fluoro- | 451.2
‘ O phenyl)-piperazine-1-  |phenyl)-piperazine-1-
e Y(j ] carbonyl]-4-(3-hydroxy- |carbonyl]-4-bromo-
° " piperidin-1-yl)- benzonitrile and 3-
benzonitrile hydroxy-piperidine
(commercially available)
96 o L™ 450.5 (3-[4-(4-Acetyl-2-fluoro- [3-[4-(4-Acetyl-2-fluoro- | 451.2
1 ,O‘ phenyl)-piperazine-1-  |phenyl)-piperazine-1-
“\,((j Il carbonyl]-4-(2-(S)- carbonyl}-4-bromo-

’ hydroxymethyl- benzonitrile and 2-(§)-
pyrrolidin-1-yl)- hydroxymethyl-
benzonitrile pyrrolidine

(commercially available)
97 () | 434.5 |3-[4-(4-Acetyl-2-fluoro- [3-[4-(4-Acetyl-2-fluoro- | 4352

phenyl)-piperazine-1-
carbonyl]-4-piperidin-1-
yl-benzonitrile

phenyl)-piperazine-1-
carbonyl]-4-bromo-
benzonitrile and
piperidine (commercially

available)




Proc. Res.

1y 1

-p 460) and 5- Fperaz -
wa-29id5J022266 | UEt hanesul f onyl -

Dev. 1999, =0
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or o- benzoni tril enor phol i n- 4 yl&$2n20|c acid
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—N—prphetir—4yi-5—(y—benzen-t+He{Org—rN1+—%
No. | NI )SructureRes. W.Sﬁ%ﬂaﬂdﬂﬁﬁn& 0 prcﬁialtmg?maahabnyl) MW
-460) and 2-Nbrphdl i n-4- F benzoyl ] found
- pi per aYl- 5- (|Propgne- 2- (MH’)
zip-t-yl |- berzonitiritesulfonyl ) - benzoi-c—acid
08 | 15200487. 83)[|4204- mam-;&efym@ﬁma- B3 -{lox b-Metyl-pefhmzdn] 421.1
if}'éf e BZ oni faﬂénlyﬁ §19é1%21ne—1- pﬂehyll\l-ﬂlperazme—1~
carbonyl]-4-pyrrolidin- 1-|carbonyl]-4-bromo-
yl-benzonitrile benzonitrile and
pyrrolididne
(commercially available)
99 gj 470.6 |3-[4-(4-Acetyl-2-fluoro- |3-[4-(4-Acetyl-2-fluoro- | 471.2
oy phenyl)-piperazine-1-  |phenyl)-piperazine-1-
1 ngj carbonyl]-4-(benzyl- carbonyl]-4-bromo-
“°°j(©/ I methyl-amino)- benzonitrile and
) benzonitrile benzylmethylamine
(commercially available)
100 ,%S/Q 434.5 |3-[4-(4-Acetyl-2-fluoro- |3-[4-(4-Acetyl-2-fluoro- | 435.2
£ phenyl)-piperazine-1-  |phenyl)-piperazine-1-
*“‘C)(@/N\) I carbonyl]-4-(2-methyl- |carbonyl]-4-bromo-
o " pyrrolidin-1-yl)- benzonitrile and 2-
benzonitrile methylpyrrolidine t
(commercially available)
101 Y 420.5 |3-[4-(4-Acetyl-2-fluoro- |3-[4~(4-Acetyl-2-fluoro- | 421.2
. y I phenyl)-piperazine-1-  |phenyl)-piperazine-1-
" Y@/N\) 7 carbonyl}-4- carbonyl]-4-bromo-
3 N (cyclopropylmethyl- benzonitrile and
amino)-benzonitrile cyclopropylmethylamine
(commercially available)
102 Y™ 4225 [3-[4-(4-Acetyl-2-fluoto-  [3-[4-(4-Acetyl-2-fluoro- | 423.2
; O)ng phenyl)-piperazine-1-  |phenyl)-piperazine-1-
H,cY@/ I carbonyl]-4- carbonyl]-4-bromo-
° isobutylamino- benzonitrile and
benzonitrile isobutylamine
(commercially available)




1999 P es. =0razine-l-carbon roc. |]-Nev.
%460) and 5- nethyl - 4- nor ph

waorbisye326e nor phMet hyl sul f anoyl - 2- PCT/EP2004/009665
ol i n-4-yl - nor phol i n- 4-yl - benzoi
benzenesul f onami deaci d WO 2005/ 8%33—260 - 113

, N

RPCHEP2004/-000665—No—StruettretABysterratt+—c
No. | Nan8Suenire ng (W (Systeiatic Dlame ( MH+) |SteBEag materials fgdu":d
501. 63-[ 4- (4- Oyano} 3-f | uor o- 2- Fl uor o- 4- pi per azi n-1-502 +
.2 ~ 0 phenyl) - pi peyl -benzonitrile (Og. " i O =0l (MH")
Proc- Dasﬁ Dey—1999—b—3—+azr—ne—r—"—F——car—460)—an
103 |5- onY . 434.5 |3-[4-(4-Acetyl-2-fluoro- |3-[4-(4-Acetyl-2-fluoro- | 435.2
@)ng phenyl)-piperazine-1-  |phenyl)-piperazine-1-
Y©/N carbonyl]-4- carbonyl]-4-bromo-
cyclopentylamino- benzonitrile and
benzonitrile cyclopentylamine
(commercially available)
104 [Nj 455.9 |3-Chloro-4-[4-(2- 3-Chloro-4-piperazin-1- | 456.2
™ morpholin-4-yl-5-nitro- |yl-benzonitrile
k/ND\ benzoyl)-piperazin-1-yl]- {(W09625414) and 2-
benzonitrile Morpholin-4-yl-5-nitro-
benzoyl chloride
105 | () 439.5 |3-Fluoro-4-[4-(2- 3-Fluoro-4-piperazin-1- | 440.3
@i ) morpholin-4-yl-5-nitro- |yl-benzonitrile
()‘ benzoyl)-piperazin-1-yl]- |(commercially available)
0% FD\\N benzonitrile and 2-Morpholin-4-yl-5-
nitro-benzoyl chloride
106 [oj 439.5 |5-Fluoro-2-[4-(2- 5-Fluoro-2-piperazin-1- | 440.3
@ morpholin-4-yl-5-nitro- |yl-benzonitrile
N/\N benzoyl)-piperazin-1-yl}- |(commercially available)
oo N///\©\F benzonitrile and 2-Morpholin-4-yi-5-
nitro-benzoyl chloride
107 [:j . 439.5 |2-Fluoro-4-[4-(2- 2-Fluoro-4-piperazin-1- | 440.3
N morpholin-4-yl-5-nitro- [yl-benzonitrile (Org.
‘ K»&@i benzoyl)-piperazin-1-yl]- |Proc. Res. Dev. 1999,
oo S benzonitrile 460) and 2-Morpholin-4-
yl-5-nitro-benzoyl
chloride




] -N_ ethyl -4-norphoEt hyl sul f anoyl - 2-

lin-4-yl-norpholin-4-yl-benzoic benzenesul f onam deaci d

wWQ3d4(5522663- [ 4- (4- Cyano- 3-fl uor o- 2- Fl uor o- 4- pi pETAP20V4/009665

-516.2 0 phenyl) - pi peyl -benzegitrile (Og. r %
jProc. Res. Dev. 1999, NF _NO
razie- I-carbpnyt FiN460) —and—Y - )

No. | soStygipre 4- rrol\'gwjp Syprgmatic Namsy| - 2- |Starting materials fg/lulvd
r phol i n-4-yl - por phpl i n- 1-yl - benzoi c (MH")
benzenesul f onan depci d
155€0) 527 63-T4- (A1 Cyano-—3=ft+uoro—2-Fuoro—4—piperaz

108 | {1 J528.2 0 phphi@d (5 -2Hér(2oni t r i [PeAthimrog2-piperazin-1- | 437.2
rziine: 1- car bONYL] | NpREK.4 BSnicR\y1- B8O

¢l opr opy! net 60)p nd 5- . ) )
fyf - 43 ol | n- 4- n{qz@cplaﬁqa@gyl-ﬁgt ﬁgqmmerqally available)
béﬂzen% asul f@ﬁﬁzdn)itrﬂe nor phol i NandddérpHotinensios-
aci d 156) . .
527. 62- Fl uor o} 4- { 41 [ 2- 2- FI uor o- 4- pi pBHEPRRoYESRoride
esperphetn—4-yH—5—H—benrzen-trHeorg—F—+—

109 ygr ol i di ne- 1t 8295 hdy(iiARIn0e2-lRem- D8EluG@D piferdzihl- | 430.3

i NN benzoyf | - pi %ﬁggylﬁgﬂ:e?izi\@iwgl 'y]!jf)ﬁ"e'nylamine
bND (2-morpholin-4-yl-5-  |(DE190798440) and 2-
™o F N, nitro-phenyl)-methanone|Morpholin-4-yl-5-nitro-
benzoyl chloride
110 [ () 475.9 |[4-(2-Chloro-4-nitro-  |1-(2-Chloro-4-nitro- 476.1
@i = phenyl)-piperazin-1-yl]- |phenyl)-piperazine
K/N;CL (2-morpholin-4-yl-5- (commercially available)
oo o g‘:’o nitro-phenyl)-methanone|and 2-Morpholin-4-yl-5-
nitro-benzoyl chloride
111 [°] 472.9 |1-{3-Chloro-4-[4-(2- 1-(3-Chloro-4-piperazin-| 473.1
@i ™ morpholin-4-yl-5-nitro- |1-yl-phenyl)-ethanone
(L benzoyl)-piperazin-1-yl]- land 2-Morpholin-4-yl-5-
g DY0 YU-P Y p
o™ o 14 phenyl}-ethanone nitro-benzoyl chloride
112 [°j 431.9 |[4-(6-Chloro-pyridin-3- |1-(6-Chloro-pyridin-3- | 432.2
@ yl)-piperazin-1-yl]-(2-  |yl)-piperazine
N
O Sy morpholin-4-yl-5-nitro- [{(W00230405) and 2-
0% - o phenyl)-methanone Morpholin-4-yl-5-nitro-
benzoyl chloride

113 [o] 543.3 |[4-(2-Bromo-5- 1-(2-Bromo-5- 545.0

1 trifluoromethyl-phenyl)- |trifluoromethyl-phenyl)-
Dq T piperazin-1-yl]-(2- piperazine and 2-

U morpholin-4-yl-5-nitro- |Morpholin-4-yl-5-nitro-
T phenyl)-methanone benzoyl chloride




F O perazin-1-yl}

_y|

-5-(pyrrolidine-I-

benzonitril esul fonyl)-benzoic acid WO 2005/ 023260 -
W 2d05/0R€260 EP2004/ 009665 No. St ruct ur eMABy st enmat PCT/EP2004/009665

NanmeStarting material sSMVfound_ H) 0 Q
[ 5- (Propane- 2- sul fonyl ) 1- (4 Tritluoromet hyl - 1573 ~
F-509—-62=pyrretich frenyt)=prperazine 5102—F
No. |0-  Strugtiaay| ] | MW ﬁyst@mm&amm |y alStartingmagerials H o
01,trifluoromnethyl; phenyl)-and 5-(Prjopane- 2- IC\)/IuIEII’”)
piperazin I-y ]-sul fonyl)-2- pyrrolld n- I- (
hhhhh hbonzatr b A~y A f'\ NL 4 Loy al
II%tIIuITU‘IIVyT METTZ0T v attT U V N |_L||yr ] IT)I | UI || ﬁ
114 |1 (- Tri f | uor ot hylH-(4- Qgero2-fnera 519(46«}111039{24&1(049- 449.2
1) - pi per azi ne|\plleid hhela T334 ph
morret hyl - phﬁ‘ f‘g§P§’coarme g’ Ip enyl%lﬂpeﬁ F H
iae- | - car iarﬂrypqphah@uialérhw émlﬁa\mﬂmval able)
heqzenesul Lonan de b PhiedjilnhetvdmoepaaovaepiblinQNyl-5-
N- I sopropyl - . .
nitro-benzoyl chloride
115 [°j 4653 |[4-(2,4-Dichloro- 1-(2,4-Dichloro-phenyl)-| 465.1
i phenyl)-piperazin-1-yl]- |piperazine (commercially
O (2-morpholin-4-yl-5-  |available) and 2-
™% CID\CI nitro-phenyl)-methanone|Morpholin-4-yl-5-nitro-
benzoyl chloride
116 | () 492.5 |[4-(2-Fluoro-4- 1-(2-Fluoro-4- 4925
i ™ methanesulfonyl- methanesulfonyl-
K/N:@\ . phenyl)-piperazin-1-yl]- |phenyl)-piperazine and
oo N (2-morpholin-4-yl-5-  |2-Morpholin-4-yl-5-
nitro-phenyl)-methanone|nitro-benzoyl chloride
117 | () 482.4 |[4-(2-Fluoro-4- 1-(2-Fluoro-4- 482.4
i@ ™ trifluoromethyl-phenyl)- |trifluoromethyl-phenyl)-
k/"m piperazin-1-yl]-(2- piperazine and 2-
oo A morpholin-4-yl-5-nitro- |Morpholin-4-yl-5-nitro-
phenyl)-methanone benzoyl chloride
18 | O 486.5 |3-Fluoro-4-[4-(2- 3-Fluoro-4-piperazin-1- | 487.3
™ morpholin-4-yl-5-nitro- |yl-benzoic acid ethyl ester
o . .
LS F:©\'r°\/°“i benzoyl)-piperazin-1-yl]- |and 2-Morpholin-4-yl-5-
’ benzoic acid ethyl ester  |nitro-benzoyl chloride
119 | () 489.5 |2-[4-(2-Morpholin-4-yl- |2-Piperazin-1-yl-4- 490.3
I 5-nitro-benzoyl)- trifluoromethyl-
™ AP . . s
QDXF piperazin-1-yl]-4- benzonitrile
oz trifluoromethyl- (W00259108) and 2-
benzonitrile Morpholin-4-yl-5-nitro-

benzoyl chloride
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No. |150tructure . W |Systematic Name . Starting materials f(l:llu":d
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11 morpholin-4-yl-5-nitro- |yl-benzonitrile
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Y ; //)ij benzonitrile Morpholin-4-yl-5-nitro-
benzoyl chloride
123 . (P 1456.5 [2-Fluoro-4-[4-(5- 2-Fluoro-4-piperazin-1- | 457.2
N(JJk@ methanesulfonyl-2- yl-benzonitrile (Org.
//Q/ 0=8=0 pyrrolidin-1-yl-benzoyl)- |Proc. Res. Dev. 1999,
o | piperazin-1-yl]- 460) and 5-
benzonitrile Methanesulfonyl-2-
pyrrolidin-1-yl-benzoic
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/Q/N\) o=t=0 Proc. Res. Dev. 1999,
ok 1)-2-pyrrolidin-1-yl- 460) and 5-(Propane-2-
benzoyl]-piper sulfonyl)-2-pyrrolidin-1-
azin-1-yl}-benzonitrile yl-benzoic acid
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139 . () | 524.6 |3-[4-(2-Fluoro-4- 1-(2-Fluoro-4- 525.2
Tl \)«K@ methanesulfonyl- methanesulfonyl-
% /©/ o==0 phenyl)-piperazine-1-  |phenyl)-piperazine and
R ne carbonyl]-N-methyl-4-  |5-Methylsulfamoyl-2-
pyrrolidin-1-yl- pyrrolidin-1-yl-benzoic
benzenesulfonamide acid
140 . () | 538.7 [N-Ethyl-3-[4-(2-fluoro- |1-(2-Fluoro-4- 539.3
F O 4-methanesulfonyl- methanesulfonyl-
3 ombeo phenyl)-piperazine-1-  |phenyl)-piperazine and
W% Ho A carbonyl]-4-pyrrolidin-1-{5-Ethylsulfamoyl-2-
yl-benzenesulfonamide |pyrrolidin-1-yl-benzoic
acid
141 . (| 552.7 |3-[4-(2-Fluoro-4- 1-(2-Fluoro-4- 553.3
£ O methanesulfonyl- methanesulfonyl-
C}‘s/©/ o=t=o phenyl)-piperazine-1-  |phenyl)-piperazine and
" g carbonyl]-N-isopropyl-4- |5-Isopropylsulfamoyl-2-
- pyrrolidin-1-yl- pyrrolidin-1-yl-benzoic
benzenesulfonamide acid
142 o [:j 525.6 |[4-(2-Fluoro-4- 1-(2-Fluoro-4- 526.2
A methanesulfonyl- methanesulfonyl-
o b/ S L, phenyl)-piperazin-1-yl]- |phenyl)-piperazine and
"=°>\s“o b (5-methanesulfonyl-2-  |5-Methanesulfonyl-2-
morpholin-4-yl-phenyl)- |morpholin-4-yl-benzoic
methanone acid
143 () | 5396 |(5-Ethanesulfonyl-2-  |1-(2-Fluoro-4- 540.3

morpholin-4-yl-phenyl)-
[4-(2-fluoro-4-
methanesulfonyl-
phenyl)-piperazin-1-yl}-

methanone

methanesulfonyl-
phenyl)-piperazine and
5-Ethanesulfonyl-2-
morpholin-4-yl-benzoic
acid
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Proc. Res. Dev. 1999,
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Proc. Res. Dev. 1999,
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|5henyl ) - pﬂfﬁ)\@f Rzl ne thﬂuor%methyl phenyl)- andS (Propane—Z—

carbonyl ] -N-net hyl | 4-carb Sﬁs nor [phal NC

NA Onor phol i n} 4- yI [PARSRZiBdRELsi ¢ aci dfs Qn?@é!ﬁfﬁbdm 1-

met hyl am ne WO 200phéiRafe - 119 yl-benzoic acid

158 . () 1510.6 |N-Ethyl-4-pyrrolidin-1- |1-(4-Trifluoromethyl- 511.3
(\j« yl-3-[4-(4- phenyl)-piperazine

F)ﬂ " oules triftuoromethyl-phenyl)- {(commercially available)

% oA piperazine-1-carbonyl]- |and 5-Ethylsulfamoyl-2-
benzenesulfonamide pyrrolidin-1-yl-benzoic

acid
159 L) 5246 N-Isopropyl-4- 1-(4-Trifluoromethyl- 525.3
O pyrrolidin-1-y1-3-[4-(4- |phenyl)-piperazine
3(©/ omp=0 trifluoromethyl-phenyl)- {(commercially available)
i T piperazine-1-carbonyl]- |and Isopropylsulfamoyl-
benzenesulfonamide 2-pyrrolidin-1-yl-benzoic
acid
160 () |525.6 |[2-Morpholin-4-y1-5- |1-(4-Trifluoromethyl- | 526.2
[o] N
N propane-2-sulfonyl)- phenyl)-piperazine
A~ ( ulfonyl) henyl)-piperazi

F>(©/ S L. phenyl]-[4-(4- (commercially available)

% he o trifluoromethyl-phenyl)- |and 2-Morpholin-4-yl-5-
piperazin-1-yl]- (propane-2-sulfonyl)-
methanone benzoic acid

161 [oj 540.6 |N-Isopropyl-4- 1-(4-Trifluoromethyl- 541.3

morpholin-4-yl-3-[4-(4-
trifluoromethyl-phenyl)-
piperazine-1-carbonyl]-
benzenesulfonamide

phenyl)-piperazine
(commercially available)
and Isopropylsulfamoyl-
2-morpholin-1-yl-
benzoic acid




WQaBBABR663- [ 4- (4- Acet yl -

PCT/ EP2004/ 009665 No. Struct ur eMAByst emati c
NaneStarting materi al sMVfound (MH)

ro-483.2 0 F phenyl)- p| per azi ncﬂé

phenyl) plpera2|ne

AI\VIQ_L\V\ J /1

2-fl uoro- 3-[ 4- (4- Acet pCTEPRIOW009665

cdal UUTIyI J = I\I IV‘ U[ e
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II I OUTI

No. |04- Stwghisei n- 4 MW !ﬁyyﬂenta@nihme aci d fMWd
di met hyl ani ne oune
184498. 9 4- (2 ChIoLo41(2 Chl oro- 4} 499. 2 C1 (MH")
tFHtoromethiA p-m- At ueromethyl ~phenyl) J

162 |pi pera2| n 1]y $68.2 [ pt(dbvrphblivee-&nd 2- 1F(4N['r1ﬂuoromethyl— 569.3
ohepy o 1;3?;83%%%@%2%?%‘@5@@-%5&?& blpdiactne

gg@i 2- Meiphpl i n- Wi-phemgdlb4-44-Tri f 1 u mmmemuyawnabk)t

£ /e | i1 ot oot ot T e B Lo B

phenyl )" P~er agi n- | qrazm— -y1]- ulfonyl)-2- morphohn-4-
methanone yl-benzoic acid

163 o (D |487.6 |1-{4-[4-(5- 1-(3-Fluoro-4-piperazin- | 488.2

£ O Ethanesulfonyl-2- 1-yl-phenyl)-ethanone
mcp/ == pyrrolidin-1-yl-benzoyl)- |(comercially available)
° ne piperazin-1-yl]-3-fluoro- |and 5-Ethylsulfamoyl-2-
phenyl}-ethanone pyrrolidin-1-yl-benzoic
acid
164 . (> 1501.6 |1-(3-Fluoro-4-{4-[5-  |1-(3-Fluoro-4-piperazin- | 502.2
i O*@ (propane-2-sulfonyl)-2- |1-yl-phenyl)-ethanone
H,cw/(j/N o=g=o pyrrolidin-1-yl-benzoyl]- |(comercially available)
° " piperazin-1-yl}-phenyl)- |and 5-(Propane-2-
ethanone sulfonyl)-2-pyrrolidin-1-
yl-benzoic acid
165 o (D |513.6 |1-{4-[4-(5- 1-(3-Fluoro-4-piperazin- | 514.3
i O‘ Cyclopropylmethanesulfo|1-yl-phenyl)-ethanone
H=°7’/©/ o=g=0 nyl-2-pyrrolidin-1-yl-  |(comercially available)
’ KV benzoyl)-piperazin-1-yl]- land 5-
3-fluoro-phenyl}- Cyclopropylmethanesulfo
ethanone nyl-2-pyrrolidin-4-yl-
benzoic acid
166 o () |501.6 |1-(3-Fluoro-4-{4-[5-  |1-(3-Fluoro-4-piperazin- | 502.2
Y@O*@ (propane-1-sulfonyl)-2- |1-yl-phenyl)-ethanone
He o=g=0 pyrrolidin-1-yl-benzoyl]- |(comercially available)

piperazin-1-yl}-phenyl)-
ethanone

and 5-(Propane-1-
sulfonyl)-2-pyrrolidin-1-

yl-benzoic acid




wa 2605t023%6 ni t r o- benzoyl )- trifl uoronethyl -
pi perazin-1-yl]-5-benzonitrile_

O 1Pnitro-ben

186489. 52-[ 4- ( 2- Mor phol i n- 4-vyl

Ftrifl uoronet

zoyl

hyl

chl oride nethanone
- 2- Pi perazi n- 1-yl - 5-490.
PCT/EP2004/009665
| 2-
- Mor phol i n-4-yl -=5-nitro-

benzonitTiteb

ETTZOY

chitoritde—187C

MW

No. |47458pguyre. Vet AiNeSHteBAl Nemea- vet hiketng matsrlaly 75 1 | o )
D N O phenyl)-piperazin-I-yl]-pheny|l)-piperazine Cys (MH™)
Ol M (2-noy phoI in-4-yl-5- ; Sb O
mtro=phenyh) et hanoneand—2=Mrphohtmd4=yi=5—"=€C
167 |nitro- benzbyl @Mﬂ&,ﬁr[d:e(él-Acetyl-Z-ﬂuom- 1-(3-Fluoro-4-piperazin- | 517.3
188GO) 4t (3-H Hexy? dzBieE] -uorig 1% eth
Otrj r okt hyl - pk eny é g&ffl Sor? thﬁlpiﬁ 'ﬁ’é’:}e =
i azi n- ois__oy ]- ( 2l#rbpBHiN-frerearyl-3- (q.t)meraally avaﬂable)
Freor phol *hes- i - @yfrbbdlwbr- hol i n 4-yhd Bobt 2;{ lfamoyl-
phenyl) - e hanoneb nzz§¥l 551@? ori W0,2005 9b 12C
PCT/ EP2004/ 00D665 FoRPOPBiEy o  GrRtprRUdIE: Ty benzoic
NanmeSt arti ng materf al sMV f ound acid
168 ) [:] 517.6 |1-(3-Fluoro-4-{4-[2- 1-(3-Fluoro-4-piperazin- | 518.3
£ \)NJ\Q morpholin-4-yl-5- 1-yl-phenyl)-ethanone
ch@/N ombeo (propane-2-sulfonyl)-  |(comercially available)
° oo benzoyl]-piperazin-1-yl}- |and 5-(Propane-2-
phenyl)-ethanone sulfonyl)-2-morpholin-1-
yl-benzoic acid
169 O |529.6 |1-{4-[4-(5- 1-(3-Fluoro-4-piperazin- | 530.1
; O*@ Cyclopropylmethanesulfo|1-yl-phenyl)-ethanone
chY@/ o=g=0 nyl-2-morpholin-4-yl-  |(comercially available)
° % benzoyl)-piperazin-1-yl]- |and 5-
3-fluoro-phenyl}- Cyclopropylmethanesulfo
ethanone nyl-2-morpholin-4-yl-
benzoic acid
170 (") |517.6 |1-(3-Fluoro-4-{4-[2- 1-(3-Fluoro-4-piperazin- | 5183
e morpholin-4-yl-5- 1-yl-phenyl)-ethanone
o 7(©/ S Lo (propane-1-sulfonyl)-  |(comercially available)
8 H benzoyl]-piperazin-1-yl}- |and 5-(Propane-1-
o phenyl)-ethanone sulfonyl)-2-morpholin-1-
yl-benzoic acid
171 . [:] 518.6 i3-[4-(4-Acetyl-2-fluoro- |1-(3-Fluoro-4-piperazin- | 519.2
. N phenyl)-piperazine-1-  |1-yl-phenyl)-ethanone
" YC( e oL carbonyl]-N-ethyl-4- (comercially available)
HC N

morpholin-4-yl-

benzenesulfonamide

and 5-Ethylsulfamoyl-2-
morpholin-4-yl-benzoic

acid
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;) Y- 1y Hp
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yl]- pheny] phenyp} ‘et hanone

No. 136§§§55;?Zf4f§bﬁgS&%;;aphéhyw)-(2-FﬁumungamuﬁﬁQh}-415. ;MNV
2 opiperazin-{L-yl ]} (2-phenyl)-[4-(2-[fluoro- F ~N | \ ound
nmor phol i n-4-y| -5-njtro- phenyl) pi perazi n-1-yl]- NJ O (MH")
—N-pheny—rethanprerethanonre—ant—rorpholire

172 1 191N) 396. 4( 2- Mif2pgh 6F[4FK44A§dty1&rﬂ1201‘éF ub+(d-Buoriot4-pig@zii3 | 533.2
b1 s -y ) pPBPA PRV T bRt E s,
an %E%r phelionie 192(carbony1 N—lsopropyl -4- (cornercxally available)

Npi porazn 1311 (2L Bencout Lg?%‘%bf%ﬁﬁ“%"ﬂ'c

nor phol i n- 4-y] - 5- n{PFRERe I oro lin-kyle p |

-1 i h anone benZo1c acid

173 . [::I 544.7 |3-[4-(4-Acetyl-2-fluoro- |1-(3-Fluoro-4-piperazin- | 545.2
£ O phenyl)-piperazine-1-  [1-yl-phenyl)-ethanone
Hacyfj/ oleo carbonyl]-N- (comercially available)
° : cyclopropylmethyl-4- and: 5-
morpholin-4-yl- (Cyclopropylmethyl-
benzenesulfonamide sulfamoyl)-2-morpholin-
4-yl-benzoic acid

174 | 469.5 [1-(4-{4-[2-(4-Methyl-  |1-{3-fluoro-4-[4-(2- 4712

9 [Nj piperazin-1-yl)-5-nitro- |fluoro-5-nitro-benzoyl)-
1 O)k@ benzoyl]-piperazin-1-yl}- |piperazin-1-yl]-phenyl}-
H:cw/@ o phenyl)-ethanone ethanone and 1-
° methylpiperazine
175 _J"*| 470.5 |1-(3-Fluoro-4-{4-[2-(3- |1-{3-fluoro-4-[4-(2- 472.1

i (\jk@ hydroxymethyl- fluoro-5-nitro-benzoyl)-
rch@» o pyrrolidin-1-yl)-5-nitro- |piperazin-1-yl]-phenyl}-

’ benzoyl]-piperazin-1-yl}- lethanone and rac-
phenyl)-ethanone pyrrolidin-3-yl-methanol

176 o *Hf,i’% 442.5 |1-{3-Fluoro-4-[4-(2- 1-{3-fluoro-4-{4-(2- 443.1

i O‘*@ tert.-butylamino-5-nitro- |fluoro-5-nitro-benzoyl)-
Hﬂ/@» S benzoyl)-piperazin-1-yl]- |piperazin-1-yl]-phenyl}-

phenyl}-ethanone

ethanone and tert.-

butylamine




peraz ci )-

met n
193504. 6N-{ 3-[ 4- (4- Acet yl

e o0 'oeny

PP

-2-1-{4-[ 4-

(5- Am no- 2-505. 3

WO 2008/0ks260r 0- phenyl ) - nor phol in-4-yl - ~ " | PCT/EP2004/009665
azi ne-1-carbonYl] - benzoY1l)- plﬂgra2|n l-Y1l]- N,
plper v Y 4- nDrpholln 4- yI 3- fluoro phenyl} S
N phenyt—ettamonme gnd—nethanesut-foram-denet-hanesut-fonyt MW
o. | chl ¥ructare MW |Systematic Name Starting materials found
194453, 51- {4-[4-(E-Acet_yl -2-1-{4-[41(5-Bronn-2-454.2 |
nDrpholln -yl - ntrpholln 4-yl -
benzoyt)—phperazt-i=—t—y berzoy) pet-aza—t—y-—H;
177 | 3-f | uor o- %gryﬂ-ﬂ%’-‘;’ L#—(%Bﬂugr@-ﬁgnyﬂh}d— }—B®2~G‘lu0ro—4-methyl- 429.2
TS PR e
/8/« (2-morpholin-4-yl-5-  [2-morpholin-4-yl-5-
e o™ nitro-phenyl)-methanone|nitro-benzoyl chloride
178 (") | 487.5 |(2-Morpholin-4-y1-5-  |(5-Amino-2-morpholin- | 488.2
A g tetrazol-1-yl-phenyl)-[4- |4-yl-phenyl)-{4-(4-
F)(@”"\/, (4-trifluoromethyl- trifluoromethyl-phenyl)-
Y '{iﬂ phenyl)-piperazin-1-yl}- |piperazin-1-yl]-
methanone methanone
179 () | 5046 [3-[4-(4-Acetyl-2-fluoro- |3-[4-(4-Acetyl-2-fluoro- | 503.1
; OHK@ phenyl)-piperazine-1-  |phenyl)-piperazine-1-
Hﬁ(@) ombeo carbonyl]-N-methyl-4- |carbonyl]-4-chloro-N-
o morpholin-4-yl- methyl-
benzenesulfonamide benzenesulfonamide
and morpholine
180 . EO] 518.6 |3-[4-(4-Acetyl-2-fluoro- |3-[4-(4-Acetyl-2-fluoro- | 519.2
£ O IN\ phenyl)-piperazine-1-  |phenyl)-piperazine-1-
H"CY@ o=::—.o carbonyl]-N,N-dimethyl- |carbonyl]-4-chloro-N,N-
° ho oy 4-morpholin-4-yl- dimethyl-
benzenesulfonamide benzenesulfonamide
and morpholine
181 () | 4545 [3-[4-(4-Acetyl-2-fluoro- [3-[4-(4-Acetyl-2-fluoro- | 455.2
. Ojkﬁ? phenyl)-piperazine-1-  |phenyl)-piperazine-1-
" Y@ P carbonyl]-4-morpholin- |carbonyl]-4-morpholin-
° 4-yl-benzamide 4-yl-benzoic acid
and ammonia
182 ()| 4685 |3-[4-(4-Acetyl-2-fluoro- [3-[4~(4-Acetyl-2-fluoro- | 4693
‘ N(\)N phenyl)-piperazine-1-  |phenyl)-piperazine-1-
H,CYCf P carbonyl]-N-methyl-4- |carbonyl]-4-morpholin-
° morpholin-4-yl- 4-yl-benzoic acid
benzamide and methylamine




No. St ruct ureMAByst emati c NanmeStarting material sMV

found (M)
Wa2bEHZ3%0 - { 3- Fl uor 0- 4- [ 4- (5- 5- Met hyl sul f anyl - P€2EB2@4/609665
N net hyl sul f anyl - 2- nor phol i n- 4- - benzoic | ~~
norpholln 4-yl -acid and 1-(3- Fl 'Uoro-4- s
benzoyt ) =prparazi ==yt =piperazim=i=yr=pheny)=
No. | pheYfyotuzet haﬁoMé\ét PestapticNgae Starting materials fﬁduzlvd
436 53-[ 4- (4-|Acet yfl - 2-f | uoro- 3- [4- (MH)
(4-Acetyl -2-fil uorc-437 2 ~ o phenyl ) - pi perazine-| -
ptrenyd )Tlp:o“CI azine
183 | Ncar bony| %Zpr [&ﬁ4wﬁﬂbﬁyﬂqom- i3-O4ng4-A@etyl-2-fluoro- | 483.2
N4-yl > oniltri| epengoniibohligeand 1
L{AK Jor o- 477 4- ( %41 F4-( %@ggoﬁg&ﬂéggg)
anes yhf.onyl - Car’fh?%’ 1¢@ﬁ§1’!§’1' arbanyl]-4-merpholji}-
1) - |- m:4 -morpholin-4-yl- 4-yl-benzoic acid
benzamide and dimethylamine
184 [:j 498.9 |[4-(2-Chloro-4- 1-(2-Chloro-4- 499.2
“ trifluoromethyl-phenyl)- \trifluoromethyl-phenyl)-
F)(@”\) ’ piperazin-1-yl]-(2- piperazine and 2-
" oo morpholin-4-yl-5-nitro- |Morpholin-4-yl-5-nitro-
phenyl)-methanone benzoyl chloride
185 (") | 480.4 |(2-Morpholin-4-yl-5-  [1-(4-Trifluoromethoxy- | 481.2
™ nitro-phenyl)-{4-(4- phenyl)-piperazine and
Ny /©/ o~ g trifluoromethoxy- 2-Morpholin-4-yl-5-
¢ e °e phenyl)-piperazin-1-yl]- |nitro-benzoyl chloride
methanone
186 [:] 489.5 [2-[4-(2-Morpholin-4-yl- |2-Piperazin-1-yi-5- 490.2
i A~ 5-nitro-benzoyl)- trifluoromethyl-
i S . piperazin-1-yl]-5- benzonitrile and 2-
" e trifluoromethyl- Morpholin-4-yl-5-nitro-
benzonitrile benzoyl chloride
187 [oj 474.5 |[4-(4-Methanesulfonyl- |1-(4-Methanesulfonyl- 475.1
S, phenyl)-piperazin-1-yl]- |phenyl)-piperazine
o /©/ S I (2-morpholin-4-yl-5- .
heS o nitro-phenyl)-methanone and 2-Morpholin-4-yl-5-
nitro-benzoyl chloride
188 ™Y | 482.4 |[4-(3-Fluoro-4- 1-(3-Fluoro-4- 483.2

trifluoromethyl-phenyl)-
piperazin-1-yl]-(2-
morpholin-4-yl-5-nitro-
phenyl)-methanone

trifluoromethyl-phenyl)-
piperazine and 2-
Morpholin-4-yl-5-nitro-
benzoyl chloride
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YPPPYHCo=
benzoyl) - pi perazin-1-yl]-3-fl uoro-phenyl }-
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198() 490. 63- [ 4- (4- Acetyl - 2-fluong-- [4-
(ﬂ- AcleEyI - 2-f1 u_oro-489. 4 F o I phenyl ) - pi perazi ne-| -

No. | carBOMHHIE. - &Y QSyeamasiriynes. | 0 Piaing material MW
4-yl - benzenegul f onjani debenzenesul f onami de and o ~' = found
morpholine | o o

189 | 4 nor phol i) 4498.5 | Litedl SOVt | L (142 Fuotod || 4393
- F ‘M\@ yl-5-nitro-benzoyl)- nitro-benzoyl)-piperazin-

. pNJ X piperazin-1-yl]-phenyl}- (1-yl]-phenyl}-ethanone
S ethanone and morpholine
190 [oj 414.4 |[4-(2-Fluoro-phenyl)-  |(2-Fluoro-5-nitro- 415.2
10 piperazin-1-yl]-(2- phenyl)-[4-(2-fluoro-
(E(N\)N morpholin-4-yl-5-nitro- |phenyl)-piperazin-1-yl]-
o™y phenyl)-methanone methanone and
morpholine
191 [‘j 396.4 |(2-Morpholin-4-y1-5-  |(2-Fluoro~5-nitro- 397.3
i nitro-phenyl)-(4-phenyl- |phenyl)-(4-phenyl-
O piperazin-1-yl)- piperazin-1-yl)-
©/ oM methanone methanone and
morpholine
192 [Cj 430.9 |[4-(4-Chloro-phenyl)- [2-morpholin-4-yl-5- 4492
i@ piperazin-1-yl]-(2- nitro-benzoyl chloride
O morpholin-4-yl-5-nitro- |and 4-chloro-phenyl-
cl/© oS phenyl)-methanone piperazine
193 (O | 5046 |N-{3-[4-(4-Acetyl-2-  |1-{4-[4-(5-Amino-2- 505.3
; O fluoro-phenyl)- morpholin-4-yl-
H,CY@ v piperazine-1-carbonyl]- [benzoyl)-piperazin-1-yl]-
° o 4-morpholin-4-yl- 3-fluoro-phenyl}-
phenyl}- ethanone and
methanesulfonamide methanesulfonyl chloride
194 ) [:j 453.5 |1-{4-[4-(5-Acetyl-2- 1-{4-[4-(5-Bromo-2- 454.2
‘ O)KE? morpholin-4-yl- morpholin-4-yl-
e Wﬁ benzoyl)-piperazin-1-yl]- |benzoyl)-piperazin-1-yl]-
° e 3-fluoro-phenyl}- 3-fluoro-phenyl}-
ethanone ethanone and tributyl(1-
ethoxyvinyl)tin




wohersyk32eet hanoneet hanone and i m dazol e
200C0) 432. 4[ 4- (2, 4-Di f| uor o- 2-
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a lii 1 b
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5-433.4 o

I\@rpholln 4-yl - 5-
énzoyl chloride J

nhal
I \L moT prror i

No. Muﬂmqohenyﬁ)“yf h@;ﬂ%ﬁ;;:#jélﬂ;&baor oph8tayting mpfepielsazi ne MW
WD 2005/ 023260 - 122 PCT/ EP2004/ 009665 found
L\Io Sar llJELtJ(el\N\SySt ematic NaneStarting material sMV (MH")
195 | 201CNDA48(9 [Nj 4-462.60hi{BrRhuckof4-[b B- 2- NBiMiétbylbuifanylsa- 5- 44 4582
ghiz FO.N Q/E 1) -pi Hﬁ{eaﬁf'lslﬁlfahyl A1 - nilg o?ﬁl{)cﬁfﬁzﬂﬁ-benzoic
we Y& L., morpholin-4-yl- acid and 1-(3-Fluoro-4-
° benzoyl)-piperazin-1-yl]- |piperazin-1-yl-phenyl)-
phenyl}-ethanone ethanone
196 (") | 436.5 [3-[4-(4-Acetyl-2-fluoro- [3-[4-(4-Acetyl-2-fluoro- | 437.2
(\)N P phenyl)-piperazine-1-  |phenyl)-piperazine-1-
we “/éf " I carbonyl]-4-morpholin- |carbonyl]-4-bromo-
o N 4-yl-benzonitrile benzonitrile and
morpholine
197 . C:j 489.6 |1-{3-Fluoro-4-[4-(5- 1-{4-[4-(2-Chloro-5- 490.2
e methanesulfonyl-2- methanesulfonyl-
" m/(j S L. morpholin-4-yl- benzoyl)-piperazin-1-yl]-
1 benzoyl)-piperazin-1-yl]- |3-fluoro-phenyl}-
phenyl}-ethanone ethanone and
morpholine
198 () | 4906 3-[4-(4-Acetyl-2-fluoro- 3 _[4-(4-Acetyl-2-fluoro- | 489.4
e phenyl)-piperazine-1-  |phenyl)-piperazine-1-
" 7{@ S L, carbonyl]-4-morpholin- |carbonyl]-4-chloro-
S *, 4-yl-benzenesulfonamide {benzenesulfonamide and
morpholine
199 (") |477.5 |1-{3-Fluoro-4-[4-(5-  |1-{4-[4-(5-Bromo-2- | 478.4
© A imidazol-1-yl-2- morpholin-4-yl-
. \(@/ S i morpholin-4-yl- benzoyl)-piperazin-1-yl]-
T 4 benzoyl)-piperazin-1-yl]- (3-fluoro-phenyl}-
phenyl}-ethanone ethanone and imidazole
200 on 432.4 |[4-(2,4-Difluoro- 2-Morpholin-4-yl-5- 433.4

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

nitro-phenyl)-methanone

nitro-benzoyl chloride
and 1-(2,4-
difluorophenyl)-

piperazine




C J (2-norpholin-4-yl
ni tro- phenyl ) - met hanonef | uor o- phenyl ) -
wa@aQadNm2ddsb hanesul f onyl -

-5-and 1-(2-Cnhl

oro-4- | | o-, N

O pi perazine

2- Mor phol i ne and (2- 497PBT®P2004/009665

nor phol i n-4-yl -phenyl )-Chloro-5-. ~N1 "rNJ - | O
[4- (4-trifluoromethyl - met hanesul®onyl - O cF3
phery-pHperazi-i——yH—phery—4- cH N
No. | net Semdned r i f|| MOWVoSpstbmbtipNemg| ) - pi Starﬁng’maﬂeria;sl ]
met hanone 203) r ac-|( 5- Met hanesul f onyl|- Mor phol i ne and found
(2-i0do-512. 3 0 N 2- nor phol i n-4-yl -5- net hanesul f onyl - (MH?)
NN
201 | N-~phenyl ) °Ds-mtmy4-@cmorpmﬂy@o-[ 2 Mbiphlolin-4HA-5-CF3 | 449.2
| s G )-piperazin- itro-benz or
t rlc,f I [ue,u hyl phghy?}sl PR ?alzuor gr}'et ﬁtf B‘ﬁ ﬁ}/' ‘)hl &33
sazl ndlyl ] - pi(pesaphelint4-yhét han@mﬂai/-l(]l -Ghdotvadrone
I Or ac- (5 Msthane A ON N
Z-Tor phol £n-%4f yl - Nb%‘ggesJ);gﬁgén%-ﬁe ﬁ'}gl\lrO?’I_D}g%n%b
phenyl ) - [ 2- mett hyl -{4- (4- nor phol i n- 4_))p1pe;az1ne
202 [O 5-Methanesulfonyl-2-  |Morpholine and (2- 497.5
i 1A morpholin-4-yl-phenyl)- [Chloro-5-
/@/N\) [4-(4-trifluoromethyl-  |[methanesulfonyl-
=§=0
N " phenyl)piperazin-1-yl}- |phenyl)-[4-(4-
methanone trifluoromethyl-phenyl)-
piperazin-1-
yllmethanone
203 [oj rac-(5-Methanesulfonyl- [Morpholine and (2-iodo-| 512.3
Sy @ 2-morpholin-4-yl- 5- methanesulfonyl-
/@/N\H phenyl)-[3-methyl-4-(4- |[phenyl)-[3-methyl-4-(4-
CF3 o 0_2:: trifluoromethyl-phenyl)- |trifluoromethyl-phenyl)-
piperazin-1-yl]- piperazin-1-
methanone yl]methanone
204 on rac-(5-Methanesulfonyl- |rac-4-(5- 512.3

2-morpholin-4-yl-
phenyl)-[2-methyl-4-(4-
triftuoromethyl-phenyl)-
piperazin-1-yl]-

methanone

Methanesulfonyl-2-
morpholin-4-yl-
benzoyl)-3-methyl-
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




CF3 trifluoronethyl -phenyl)-benzoyl)-3-nmethyl- CH,
pi perazin-1-yl]-piperazi ne-1-carboxylic nethanoneacid

woends/sey| ester and trifluoroacetic acid t henPCT/EP2004/009665

10

15

1-Bronmo-4- trifluoronmethyl-b enzgne Exanple 205
4-[ 4- (2- Mor phol i n-4-yl -5-nitro- zoyl ) - pi perazin-| -yl

R R IC R e L A S——

a€oor ¢HPipprazin-l yd-benouie deid duth sstern (2S: 86520ed8@pdrel 2+8lorpholin-4-

fr 4- Piper azin-l.;y} - benzqi\¢_aci t este ;
ez B A e PR 1 T T gRBarbsd O, 100%)
chloride (exanple B) (yield :16 % Ms (me): 497.3

(M+H, 100% Exanple BU 5  Example BU

rac- 2-(3- Hydroxynet hyl - pyrrolidin-1-yl)-5-net hanesul fo

nyl - ' o] O=S= he +itle.conpound wa
R S L T R e S S S

the synthesis of

5- Met Hanesul f onyl - 2- pyrrol i din-1-yl -benzoi ¢ acid

(Exar‘z_\_g Y) from 2- Chl oro-5-net hanesul f onyl - benzoi c

acid and rac-pyrrolidin-3-yl-nethanol and obtai ned 10

in §9 Yyield. M5 (ne): 298.1 (MH 100% . Exanple BV

5+ esul fonyl - 2- pi peri di n-1-yl -benzoic acid HO

O=S= e title conpound was synt hesi sed according to

t he precedure described for the 15 synthesis of

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

(Exanple Y) from 2- Chl oro-5-net hanesul f onyl - benzoi c

e d. : . . . . % vi el

( ;‘Ir?lg )n:ﬁQ %@bg&ﬁﬁ{&%%%&%g% ﬂg{}\;@ Brote X! dscr¥Bd for the

r atRes{sf ByMetmhespifpryli Hpyerolidih)1-#-basrzois neid(Ekample Yo drom 2-
Zod i . PCT/ - .
Gt el Rl o e IR PGB apd obtained
t ire3pocedivis (ode)c290bMEdy 1008@). synt hesi s of

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

(Exanple Y) from 2- Chloro-§; sul fonyl - benzoi c

acid and rac- 3- hydr oxy- pi pe?’iﬁaﬁé}gﬁgﬁd obtained in 9 5

%yield M5 (me): 298.1 (MH 1000?. Exanpl e BX
5-Methanesulfonyl-2-piperidin-1-yl-benzoic acid

0O N

HO

0=5=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 % yield. MS
(m/e): 282.0 (M-H" 100%)

Example BW

rac-2-(3-Hydroxy-piperidin- 1-yl)-5-methanesulfonyl-benzoic acid



rac- 2-(3- Hydroxynet hyl - pyrrolidin-1-yl)-5-nethyl sul fam
oyl -benzoic acid OH HO O=S=O /NH The title conpound

woassgysdshesi sed according to the procedure deBCTiERem®4/009665

10

15

for the 1o synthesis of
5-thhanesu|fony|-2-pyrro|idiﬁjﬂgyl-benzoic acid
(Exampl e S) from 2- Chl or o-5- net hyl sul f anoyl - benzoi c
aci o@ rac-pyrrolidin-3-yl-nethanol and obtained in
25 ®yield. M5 (me): 313.0 M4 (100% . Exanple BY
byl sul f anoyl - 2- pi peri di n-1-yl -benzoic acid HO 15
O=S= NH The title conpound was synt hesi sed accordi ng
to tde-gprocedure described for the synthesis of
5- Met hanesul fonyl - 2-pyrrol i di n-1-yl - benzoi ¢ aci d
(Exanple S) from 2- Chl oro-5-nethyl sul fanoyl - benzoi c
o : i . . o ‘
?%%@%#ﬁﬂwsg%%%&e%@g%%% By 68c@&ar@h&cnﬁ@ for the
Perthess 06 2/ Merbewsuliamd-2myarglidin-gz1-benzoic acid (Example Y) from 2-
r - 5| = = =1 = = | St y - . .
OO oA QMR ol Rid sl b ROk R rid Wiained in
Sprvield VIS dav/e)e 24 BiMgHL80%Me procedure described for
the synthesis of
5- Met hanesul f onyl - 2- pyrr ol i fisple §%- benzoi ¢ acid
(Exanple S) from 2- Chl oro-5-net hyl sul f anoyl - benzoi c
aci d and rac-3-hydroxy-piperjdine and obtajned in 15
okagi2e(3atydroxymetiyl-pamroliding - Stgthylsutfamepl-berznicagid
2-Pyrrolidin-1-yl-5-sul fanoyl - benzoic acid o=s=0 |
NH2 dhe title conmpound was synt hesi sed according to
t he Yorocedure described for the synthesis of
5- Methanesul f onyl - 2- pyrrolidi n-1-yl - benzoi c acid
(BEampl e S) from 2- Chl oro-5-sul fanoyl - benzoic acid
7-04-1; Basu; D.-G; J.Indian Chem Soc.; 16; 15
1939;>¥100, 106) and pyrrolidine and obtained in 19%
yi elds=Ms (me): 269.4 (MH+ 100% . Exanple CB
2- Morphol i n-4-yl - 5-sul f amoyl - benzoi ¢ aci d

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 % vyield. MS (m/e): 313.0 MH- (100%).

Example BY

5-Methylsulfamoyl-2-piperidin-1-yl-benzoic acid

()

o] N

HO ‘ =
=
5=

0=¢
_NH

o]

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%).



WD 2005/ 023260 PCT/ EP2004/ 009665 o=s=0 i NH2 -126
The title conmpound was synt hesi sed according to the

wonrosadsace descri bed for the synthesis of PCT/EP2004/009665
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5- Met hanesul f onyl - 2- pyrrol i di n-1;yl - benzoi c acid
(Exampl e S) from 2- Chl oro-5-su éhnyl benzoic acid
(CAS: 97-04-1; Basu; 3N Chem Soc.; 16; 5
1939; 100, 106) and nnrpholpﬁgmgﬁg obt ai ned i n 85%
yield. M5 (me): 285.1 (M+ 100% . According to the
pr ocedur ead298rHhdx§-piperidin-3yyht hewstlylaflfamxayiibenzci@aid
further derivatives have been synthesised from acid
derivatives and pi perazine derivatives and conprise
Exanpl es 206-279 in Table 2. 10 Table 2 MWV
No. StructureNMBystenatlc NaneStarting material sfound

i A~Pji perazin-l-yl- 0 0 N4- [4-
(5- Met hapesul fonyl - 2-benzonitrile "(comercial) and 5-
[ 6= S=0 438. 5pyrrolidin-1-yl-benzoyl)-439.3 -
i phperazi n-1-yl]-benzonitrile pyrrolidin- |-yl-benzoic
acid ﬂé;wmﬂe Y) 3-Fl uoro-4-piperazin- I- 03- Fl uor o- 4-
[4-(5-yf-benzonitrile 207\
| 456. &Fetchanesul f onyl - 2-pyrrol i di n- (W9625414) and
5-457./34H
IyI benzoyl) - piperazin 1-yl]- thhanesulfonyl 2- N

Hg|trlle rolldln 1- Nzoi ¢, 0O 0,acid

£ EOTPPOVRY YaDIPLLss ceor tosha Piosodiy detraibed fanpe
noh &G 8L MARY SduBRIRYIL - piNesmkdbh AL f1LBM zoR b eldi (Bk &hple 8Y from 2-

Chlo)ro—S-methylsulfamoyl-benzoic acid and rac-3-hydroxy-piperidine and obtained in
15 % yield. MS (m/e): 312.9 (MH" 100%).

Example CA

2-Pyrrolidin-1-yl-5-sulfamoyl-benzoic acid

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-sulfamoyl-benzoic acid (CAS: 97-04-1; Basu; D.-G.; ].Indian Chem.Soc.; 16;
1939; 100, 106) and pyrrolidine and obtained in 19% yield. MS (imn/e): 269.4 (MH"
100%).

Example CB

2-Morpholin-4-yl-5-sulfamoyl-benzoic acid



1- (2- Fl uoro- 4-
208 N 499.5trifl uoronethyl -

[4-(2-Fluoro-4-trifluoronethyl

phenyl) -

- pheny
1) - pi perazi ne

woen@msw0 500. 2 N - Npi perazin-1-yl]-(5-H and 56TE:F2(104A;09665

j =0net hanesul f onyl -

F1-yl -

BE

( 3- Fl uor o- 4-

onet hyl

-500.2 F

2-pyrroli d
phenyl ) - met hanonepyr r ol |

(Exanpd e Y) 1-(3- -
[ 4- (- Fljuoro-4-trifluoromnethyl
trighl - phenyl ) - pi perazi ne (exanple BC "

99| 5pi perazin-1-yl]-(5-
esul f onyl
nesul f onyl -

- phenyl) -
and

2-pyrrolidin-

- Met hanesul f onyl -
-1-yl -

benzoi c aC|d

0N
209F

F F2-pyrrolidin-1-yl-

1-yl - phgnyl) met hanone benzoi c acid (Exanple Y)
1- (B or o- 4- pi perazin- 1-yl -
Hr ac- ™% 3- Fl uor o- 4- {4-[ 2- (3- (W9714690) and rac- 2-

phenyl ) - et hanone

hydr oxynet hyl -pyrrolidin- | -(3- Fydroxynethyl 2100 N
tﬁbé'cl) !
e nz oy@o{]}?l P gra gsﬁﬁ% SR:Q? I}accop%lhg'e% ng#(g )’é aﬁ§%‘b6% fFr7the
frethydiy o piionyt- %-Pawlotid(nekﬂlrbmzm%w) (Example S) from 2-
0 45 nZ0
ﬁ@%“ag RRppeas fiél% & i%%ﬂéﬁ% a6 Faglian, Chem.Sacs 16
5 AY3%dR0nmdchynd merphuilingiand lobfadaddyid 85%y yigt hyiS-(m/e): 285.1 (MH"
100%).
According to the procedure described for the synthesis of Example 123 further
derivatives have been synthesised from acid derivatives and piperazine derivatives and
comprise Examples 206-279 in Table 2.
10 Table 2
MW
No. |Structure MW iSystematic Name Starting materials ?l:\,/IuII-lIé)
4-Piperazin-1-yl-
b itril
- 4-[4-(5-Methanesulfonyl-2- ereont .e
oy . (commercial) and 5-
206 '@ 438.5 {pyrrolidin-1-yl-benzoyl)- 439.3
/© oo ) ) o Methanesulfonyl-2-
N l piperazin-1-yl]-benzonitrile . .
pyrrolidin-1-yl-benzoic
acid (Example Y)
3-Fluoro-4-piperazin-1-
. Q 3-Fluoro-4-[4-(5- yl-benzonitrile
207 . O 156.5 methanesulfon‘yl-2-p?rrrolidin- (W09625414) and 5- 4573
/©/ L. 1yl-benzoyl)-piperazin-1-yl]- {Methanesulfonyl-2-
N T benzonitrile pyrrolidin-1-yl-benzoic
acid (Example Y)




0 211F N

486. 6yl ) - 5- net hanesul f onyl
woensmygsdes pi perazi n-1-yl }-
benzonitril ebenzoic acid (exa

-pyrrolidin-

|-yl)487.3 ~

128 PCT/ EP2004/ 009665 MV No. StTuct ur eMAByst emat i ¢

=j =- 5- net hanesul f onPLT/EP2004/009665
_BU) WD 2005/ 023260 -

NameStartinyg

. LN AL
meter dl bl UUIIT\ IVITT)

4
1=

MwW
4Tr|fluoror yl - OHr ac- . )
No. 5 Hydr oxjw PStematsNFmEi per azi ne|Starting materials f?\dull-llg)
pyrrolldlnl-yl) -(commercial) and rag¢-2- 0 N
212r=N5t stHonyt—phenyH—=—4—{-3-Hydroxyrethy
uor omet hyl - phenyl ) - py tI-63-Flsione-#- y | )
Aylti gmo_{enzm C aci uoromﬁthylé;iliseny
taflyse ny 1)-p1perazme (example
208 ﬁ:eilémflll@@t@zh n:ea( exalm) £nd 5- 500.2
o %%ﬂﬂ%@é bRy (Y hebeniomi-y
hydr oxymnet hylf - pyr [1eofl-iptiemy )-mefhqmpae ol i d{pyriblidin-14yl-benzoic
-j - Oyl ) -5-nethanesul f onyl - - 5- net hanesul f - l]
-nethanonebenzoicPacid (exanmpl e BU) ac&ﬂ%&mn%ﬁﬁﬁy
(4-(3-Fl 4 1-(3-Fluoro-4-
-(3-Fluoro-4-
Q . trifluoromethyl-phenyl)-
N I trifluoromethyl-phenyl)- piperazine (example BC)
209 O)K@ 499.5 |piperazin-1-yl]-(5- 500.2
. ... {and 5-Methanesulfonyl-
] o=g=0 methanesulfonyl-2-pyrrolidin- 2-pyrrolidin-1-yl
. -pyrrolidin-1-yl-
1-yl-phenyl)-meth
yl-phenyl)-methanone benzoic acid (Example Y)
1-(3-Fluoro-4-piperazin-
1-yl-phenyl)-ethanone
oH rac-1-(3-Fluoro-4-{4- [,2-,(3_ (W09714690) and rac-2-
S\__) hydroxymethyl-pyrrolidin-1- (5-Hydroxymethyl-
210 o~ 1503.6 |yl)-5-methanesulfonyl- . 504.2
) y . . pyrrolidin-1-yl)
:O benzoyl]-piperazin-1-yl}- _5-methanesulfonyl-
=S=0 = h
\g/@ = phenyl)-ethanone benzoic acid (example
BU)
3-Fluoro-4-piperazin-1-
o yl-benzonitrile
b rac-3-Fluoro-4-{4-[2-(3- (W09625414) and rac-2-
. & hydroxymethyl-pyrrolidin-1- (3-Hydroxymethyl-
211 F 486.6 yl)-5-methanesulfonyl- 487.3

benzoyl]-piperazin-1-yl}-

benzonitrile

pyrrolidin-1-yl)
-5-methanesulfonyl-
benzoic acid (example
BU)




1-(3-Fluoro-4- trifluoronethyl

- phenyl

) -

CHr ac- [ 4- ( 3- Fl uor o- 4- pi per azi ne (exarrpl e BO
wonodsioaszsonet hyl -
Hydr oxynet hyl - 530. 1 Npi perazinpd-yl]-

hydroxynethyl

phenyl ) -and rac-

pyrrolldln 1- pyrrolldln I-yI) F\

[2-(3 F ~
F -l

2-(3- 214 529P6T/EP2004/009665

ytHy=5-methamesutfonyt==5=Trettrarmesut fonyt=—F ptenyt} MW
net hanonebg | acid anpl e BU) 4 erazin- I-yI-

No. [Strpetigen, onj ¢ .W@ Fitemat ﬁ(wﬁxamﬁ 5 anesu %‘ﬁmgdn@ rials f;duﬁé)
(connerc Ng-[4-)(5-Met a ony- 215( N
+4526prperidim=t=yt=benzoy)=—Mtiamesut-fonyt=2-4532
| S pi perajti n-1Fyl]-benzonitril epi peri-t4-Ariflugromethyi-
N~benzoi ¢ ac¢i d (lexanpl e BV) phenyl)-piperazine

OH
-[2-(3-Hyd thyl-
rac-[2-(3-Hydroxymethy (commercial) and rac-2-
i pyrrolidin-1-y])-5- (3-Hydroxymethyl-
212 (\)N)\@ 511.6 |methanesulfonyl-phenyl]-[4- rolidin-1-]) 512.4
N 1din-1-
F)(©/ ookeo (4-trifluoromethyl-phenyl)- }—L)Sy—rmethaneszlfonyl—
F i in-1-yl]-meth
’ piperazin-1-yl]-methanone benzoic acid (example
BU)
1-(2-Fluoro-4-
trifluoromethyl-pheny
o -[4-(2-Fluoro-4-
" ra'c [4-(2-Fluoro 1)-piperazine (example
i—) trifluoromethyl-phenyl)- H) and rac-2-(3-
7 piperazin-1-yl]-[2-(3- nara
213 £ 529.6 . Hydroxymethyl- 530.1
NS hydroxymethyl-pyrrolidin-1- o :
. ooleo pyrrolidin-1-yl)
% | y1)-5-methanesulfonyl- -5-methanesulfonyl-
phenyl]-methanone benzoic acid (example
BU)
1-(3-Fluoro-4-
trifluoromethyl-phenyl)-
% raf:fl_[4_(3—m;0;0-i- , piperazine (example BC)
trifluoromethyl-phenyl)-
d rac-2-(3-
g0 piperazin-1-yl}-[2-(3- and rac-2-(
214 o 529.6 L Hydroxymethyl- 530.1
r NS hydroxymethyl-pyrrolidin-1- pyrrolidin-1-yl)
F);(j o==° 1)-5-methanesulfonyl-
% | ¥ Y -5-methanesulfonyl-
-meth
phenyl]-methanone benzoic acid (example
BU)
4-Piperazin-1-yl-
benzonitrile
o Q 4-[4-(5-Methanesulfonyl-2-  |(commercial) and 5-
215 O 452.6 |piperidin-1-yl-benzoyl)- Methanesulfonyl-2- 453.2
//Cr o=s=0 piperazin-1-yl]-benzonitrile  |piperidin-1-yl-
" benzoic acid (example
BV)




WD 2005/ 023260 -129 PCT/ EP2004/ 009665 MV
No. Struct ureMAByst emati c NaneStarting material sfound
wORbbs)02R6H| UOr 0- 4- pi perazin-| -

PCT/EP2004/009665

0=?=0

methanesulfonyl-2-piperidin-
1-yl-phenyl)-methanone

Methanesulfonyl-2-
piperidin-1-yl-
benzoic acid (example
BV)

03- Fl uoro-4-[4-(5-yl -benzonitri 0 216"
470. 6mret hanesul fonyl 2- (V\l)96254 and 5- 471 3 Fr"
Mettranesut-fonyt—=2v—3——ptpert+drn=i -yT —Retzoy)—+—o6= MW
-0 pi perazin-|l -yl ]-benzonitril epiperidijn-1-yl- "~
No. Sﬁ’é’ﬁg‘g—ec aci d M‘&a%ﬁt@nﬂww uor o- 4- p,ﬁtgftgigma’{enals f;’\{“ﬁg‘
n2- Fl uor o- 4- [|4- (57 yl -benzonitrile (WO ¢ ( )
fretharestt-oRyt—2+9868835)—and—5 N
217\ 470. 6pi peri di p- 1-yl - benzoyl ) - Met han2$lidrorlypipradint 1-
.3 ", 0=S=0 : .
pi perazi n-I -}yl ] - besARlaoid-ui[u&pi peri di n- Iyl l?e-nzgugélrelzoi o
acid (ex e BV)| 1 %4 - Triek | lljgr omet hy| {(WO9625414) and 5-
216 | (5- n | hrowy rhé | per azi nEM?:thaHesulfonyl 2- 4713
(c ¢i ai¥f |and jJ-lpérldln l-yl benzoyl)- J"
2ABFA95. 6PTIT|| uor gt by -oheRul i hanRBE Ry Y- 2- 496
.3 F benzoic acid (example
BV)
2-Fluoro-4-piperazin-1-
1-b itrile (WO
O 2-Fluoro-4-[4-(5- yl-benzonitrile (
o N 9808835) and 5-
" methanesulfonyl-2-
217 N 47061 . . Methanesulfonyl-2- 471.3
piperidin-1-yl-benzoyl)- o
_ o=3=0 _ . . piperidin-1-yl-
ol piperazin-1-yl]-benzonitrile o
benzoic acid (example
BV)
1-(4-Trifluoromethyl-
henvl)-pi .
O (5-Methanesulfonyl-2- phenyl) pl.perazme
o iperidin-1-yl-phenyl)-[4-(4 (commercial) and 5-
-] = - en - - -
218 O 495.6 p{p cricin-Lypheny Methanesulfonyl-2- 496.3
. trifluoromethyl-phenyl)- L
F T iperazin-1-yl]-methanone piperidin-1-y1-
’ PP y benzoic acid (example
BV)
1-(2-Fluoro-4-
trifluoromethyl-pheny
4-(2-Fl -4-
O [ _ (2-Fluoro 1)-piperazine (example
o A trifluoromethyl-phenyl)- H) and 5
and 5-
219 ¥ 513.6 |piperazin-1-yl}-(5- 514.3




0=5=0 pi perazin-I-yl]-nmethanonepi peridin-I|-yl-

F

benzoi c acid (exanple BV) 1-(2-Fluoro-4-
wonodsioaszsonet hyl - pheny [ 4- (2- Fl uor 0- 4- 1) - pi per RZTm®2004/009665

(exanpl e 219" 513.6trifl uoronethyl - phenyl) -
5-514.3 \ Jpiperazin-1-yl]-(5- ¥

H) and

t hanesul fonyl -2- F

pip—o=S=0 ufoenyl-2-piperidin-- FE
Feridin-1-yl |1-yl{phenyl) -methanone bgnzoic acid MwW
No. [Stwgturpl e BV) [WV2 pRgedbmel30 PCT/ EFg@tiddneeeslsmy  (found
No. St r uct ur eNWByst enati c NaneStarting material sf ound (MH")
(M) 1-(3-Fliuoroy4-
[4-(3-Fluoro-4-trjfluoromethyl - phenyl ) 4193-Fluoro-4-
“trifluoronethyl - phenyl) - pi perazi ne (exampl e BC OF
J 513. 6pi @azi n- 23‘3]14-1%@%& id 5- Met haniﬁgiﬁ)"f"B‘ﬁ‘?F&‘gﬁé}%’VD‘
| F o=g=zow trifluoromethyl-phenyl)- piperazine (example BC)
nmet ha nNy¥! 2.1 .1 di Jr_g=pi peridin: lryl }
220 F phe )gin‘?’e% ‘#g%%giel%gn 1)?% acid (e>‘%rg1ib$/é\l etﬁanesulfonyl 514.3
§ o=g=0 methanesulfonyl-2-piperidin- |2-piperidin-1-yl-
) 1-yl-phenyl)-methanone benzoic acid (example
BV)
1-(2-Fluoro-4-
th Ifonyl-ph
O [4-(2-Fluoro-4- ;?e . aneSI,l ony-pheny
-piperazine
o methanesulfonyl-phenyl)- pip _
221 sy 523.6 |piperazin-1- ’1]-(5- (commercial) and 5- 524.3
. /@/N\) © [PP ¥ . ... |Methanesulfonyl-2- ’
\ o=5=0 methanesulfonyl-2-piperidin- | |
b 1-yl-phenyl)-methanone piperidin-1-yl-
yrpheny benzoic acid (example
BV)
4-Piperazin-1-yl-
Ho benzonitrile
U rac-4-{4-[2-(3-Hydroxy- i
o N iperidin-1-y1)-5 (commercial) and rac-2-
222 SRS (3-Hydroxy-piperidin-1- |469.2
p/“\) methanesulfonyl-benzoyl]-
7 e iperazin-1-yl}-benzonitrile yl)-5-methanesulfonyl-
" PP y benzoic acid (example
BW)
3-Fluoro-4-piperazin-1-
Ho. 3Fl {4203 yl-benzonitrile
A ;a: ~HnoTes dl '1' b |(WO9625414) and rac2-
223 © oy 486.6 | O PIPERAIATLY (3-Hydroxy-piperidin-1- [487.3
N methanesulfonyl-benzoyl]-
i T iperazin-1-yl}-benzonitrile 71)-5-methanesulfonyl-
" PP y benzoic acid (example
BW)




BV) 1-(2-Fl uoro-4- nethanesul f onyl

[4-(2-Fluoro-4-1)-piperazine 221"

wo2&s8netshanesul f onyl -

phenyl ) -

- pheny

(commerci al ) andChER2004/809665

\ Jpi perazin-1-yl]-(5- | Methan | fonyl -2- O=S--o0
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acid (example BW)
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r | 289t e eraz exa 40.
02 "\)529=S§,pi per \ZI?EWQCXP%YGJ" d["f)lvg -5 1(:43[?1}’% P?ndm 1-
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3,4-Difluoro-N-methyl-5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-

benzenesulfonamide

Example CC

(a) 5-Chlorosulfonyl-2,3-difluoro-benzoic acid

To 2,3-difluoro-benzoic acid (3g) was added to a solution of chlorosulfonic acid and the

reaction mixture was stirred for 2 hours at room temperature. After such time, the

reaction mixture was poured onto ice. The resulting solid precipitate was then filtered off

and dried in 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

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 HCI. The aqueous phase was then extracted 3 times with

a mixture of dichoromethane:ethanol (9:1) and the combined organic layer were dried
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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
yellow solid. MS (m/e): 514.5 (M+H, 100%).

Example 281

3-Fluoro-N-methyl-4-morpholin-4-yl-5-[4-(4-trifluoromethyl-phenyl)-piperazine- 1-

carbonyl]-benzenesulfonamide



260\ 554.7d (3-HYdroxy-piperidin-1-555.2 1i -1 1) N

-y roxy-p Nper n -y - 0 -5-nethylsulfanmoyl- ~
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3- [ 4- (4- Cyano- phenyl ) - benzoni t114% 0 o

%Egﬁ@% :ccgrgac%uﬁ:&’l vrvgso;px)%;red Iiaécog&i%rgntrc? K pargged%?eddeSSEribl\el-d for example 202
from 3,4-Difluoro-N-methyl-5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-
benzenesulfonamide (example CC) and morpholine to yield the title compound as a
colourless foam, MS (m/e): 531.1 (M+H, 100%).

5 Example 282

2-Fluoro-N-methyl-4-morpholin-4-yl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-

carbonyl]-benzenesulfonamide

The title compound was prepared according to the procedure described for example 202
from 2,4-Difluoro-N-methyl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-

10 benzenesulfonamide (example CD) and morpholine to yield the title compound as a
colourless foam, MS (m/e): 529.3 (M+H, 100%).

Example CE

2,3-Difluoro-4-piperazin-1-yl-benzonitrile- trifluoro-acetic acid

F K\NH Q
2 v ) F
- OH
F
Z

15 N

(a) 4-(4-Cyano-2,3-difluoro-phenyl)-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 removed in vacuo and purified by

20 column chromatography (SiO,) to yield the title compound as white solid (0.76 g).

b) 2,3-Difluoro-4-piperazin-1-yl-benzonitrile- trifluoro-acetic acid

To a solution of 4-(4-Cyano-2,3-difluoro-phenyl)-piperazine-1-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 in vacuo to yield the title compound (0.63 g). MS (m/e): 224.3
(M+H", 100%).
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N) 3-[4-(2-Fluoro-4-trifluoronethyl-phenyl)- 2630

530. 5tr|fluoronethyl-phenyl)- pi perazi ne (exanpl e H)

531. 2 Jpipe T e- 1- car bonyl ] - N-and 5- Met hyl sul f anoy! -

F o— yL -¢vor phol i n- 4-yl - 2-norpholin-4-yl- NF
enesul f bnani debenzoic acid (exanple H AL) WO

ZGUE/ 23260 - 141 PCT/ EP2004/ 009665 MW

No. St ruct ureMAByst emati ¢ NaneStarting material sfound

Example CF was prepared in analogy to Example CE using 2,4,5-trifluorobenzonitrile.

MS (m/e): 224.3 (M+H", 100%).
Example CG

3,5-Difluoro-4-piperazin-1-yl-benzonitrile trifluoro-acetic acid

Compound CG was prepared in analogy to compound CE using 3,4,5-
trifluorobenzonitrile. MS (m/e): 224.1 (M+H", 100%).

Example CH

2,6-Difluoro-4-piperazin-1-yl-benzonitrile trifluoro-acetic acid

Compound CH was prepared in analogy to compound CE using 2,4,6-
trifluorobenzonitrile. MS (m/e): 224.1 (M+H", 100%).

Example CI

4-Piperazin-1-yl-6-trifluoromethyl-pyrimidine trifluoro-acetic acid



(M#) 1-(3-Fluoro-4- D
3-[4-(3-Fluoro-4-trifluoronethyl-phenyl)- Co

wonrdsioaszsonet hyl - phenyl ) - pi perazi ne (exanpl e BErTHP2H4/609665
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~530. 5pi per azi ne- -carbonyl] 1Q§and
5- Met hyl sul fanoyl -531.2 :p %
o=s=one | - 4-nor phol i n-4-yl-2-norpholin-4-yl- F F
NHbenzéEE?ulfonan1deben20|c acid (exanple AL)
1- |pera2|n-
o3 (4- A ;yl -fluoro-1-yl - phenyl ) - et hanone
265'1474. 6phenyl ) - pi perazi ne-| - (W9714690) and 2-475. 2
cdrbohyl ]-4-pyrrolidin-1-Pyrrolidin-1-yl-5- 0o=T=0 NH2
yl - benzenesul f onanm desul f anoyl - benzoic acid 0 (exanple
CA 4- Pi perazin-|-yl -

OAHR%UMH@SWWM intpaalogpite corhpownd CE using 4-chloro-6-

é%ﬁg%dh%giy} yr r 0 |[%175%2§/qq9m32 e%??g' i(éﬁﬁl ): yl-5-4

40.3 N~ NHquIfonanidesquanDyI-benzoic acid (exanple
CA) 3- Fl uor o- 4- pi per azi n- | - Example CJ
3-[4-(4-Cyano-2-fluoro-yl -benzonitrile o 267F "

car bonyl 1 4. pyr foy PRy LyERa b Ay Sm?’or s=o

benzenesul f onam desul f anoyl - benzoi ¢ acid N

(\
S

4-Benzyl-piperazin-1-yl)-5-trifluoromethyvl-

To a solution of (3-Dimethylamino-2-trifluoromethyl-allylidene)-dimethyl-ammonium
chloride ([176214-18-9], 0.60 g) in acetonitrile (10 mL) was added 4-Benzyl-piperazine-
1-carboxamidine hydrochloride ([7773-69-5], 0.66 g) and triethylamine (0.87 mL) and
the reaction mixture was stirred for 3 hours at room temperature. After such time the
reaction mixture was concentrated in vacuo and purified by column chromatography to
yield the title compound as a light yellow solid (0.79 g). MS (m/e): 323.4 (M+H").

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

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

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.



(exanmpl e CA) 2-Fl uoro-4-pi perazin-| -

03-[ 4- (4-Cyano- 3-fl uoro-yl

-benzonitrile

wOlphesrogs2ee pi per azi ne- | - 9808835) and 2-

2680=S=0457. 6car bonyl ] - 4-pyrrolidin-1-y
yl -5-458.3 N% F NHzbenzenesul f onam desu
acid (exa

PCT/ EP2004/ 009665 MW No. Struc

NaneSt arting naterial sfound (VH+)
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ture st
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(VWO

PCT/EP2004/009665
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| f anmoyl - benzoi c

emati c

(4-Trifluoro

thyl - 04-Pyrjrolidin-I-yl-3-[4-(4-phenyl)-pi perazi ne MW
No. I NtStirfdtwer omgt - phenghiehsqomeae! al ) a”ds&rrj_xgﬁ al found

A82. 5pi per azine-1I -car bon;ls/ll ]-Pyrrolidin-1-yl Lﬁ\té s (MH")

0_0=5=0_" DbenZzenesul f onani desul f anoyl - benzoic acid F
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3-[4-(2-Fluorg-4-trifluoronethyl - phenyl f’-s’]RfﬂSJGE)O"l'P‘Perazm’l'
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3 [4-(3-Fluorg-4-tr uor onet - phenyl)) -

trifluoronethyl-phenyl) - pi peraZ| ne (exatfPEPBAGHN F

NL]

o 2,5-Difluoro-4-piperazin-1-
o [N] 2,5-Difluoro-4-[4-(5- yl-benzonitrile-trifluoro-
284 F @, 490,528 methane?ulfonyl-z- acetic acid (compound CF) 911
/© oo morpholin-4-yl-benzoyl)- |and 5-Methanesulfonyl-2-

Nl ' 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-
285 . (\)N \ 190,528 methane?ulfonyl-} acetic acid (compound CG) 4911
/@:"' morpholin-4-yl-benzoyl)- [and 5-Methanesulfonyl-2-
=S=

NZ F = piperazin-1-yl]-benzonitrile [morpholin-4-yl-benzoic acid
(example AG)
2,6-Difluoro-4-piperazin-1-
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o . acetic acid (compound CH)
(Nj 2,6-Difluoro-4-[4-(5- and 5-Methanesulfonyl-2- | 508.4
286 oy 490.528 methanesulfonyl-2- morpholin-4-yl-benzoic acid
morpholin-4-yl-benzoyl)- (M+NEH,

piperazin-1-yl]-benzonitrile

(example AG)
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mat er | aI st ou
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Ay &ﬁl 5-474. 1
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500.4

288

NHZ (exanpl ¢

499.51

(5-Methanesulfonyl-2-
morpholin-4-yl-phenyl)-[4-
(6-trifluoromethyl-
pyrimidin-4-yl)-piperazin-
1-yl}-methanone

4-Piperazin-1-yl-6-
trifluoromethyl-pyrimidine
trifluoro-acetic acid
(compound CI) and 5-
Methanesulfonyl-2-
morpholin-4-yl-benzoic acid
(example AG)

500.3

289

499.511

(5-Methanesulfonyl-2-
morpholin-4-yl-phenyl)-[4-
(5-trifluoromethyl-

2-Piperazin-1-yl-5-
trifluoromethyl-pyrimidine
(compound CJ) and 5-
Methanesulfonyl-2-

500.3

0:8:0 pyrimidin-2-yl)-piperazin- . L
F morpholin-4-yl-benzoic acid
1-yl]-methanone
(example AG)

Example CK
(2-Todo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-yl]-
methanone

o] |
N
O
5(© o=t=o
5 T F |

Example CK was prepared in analogy to Example 123 from 2-Iodo-5-methanesulfonyl-

benzoic acid (example BQ) and 1-(4-Trifluoromethyl-phenyl)-piperazine (commercial).
MS (m/e): 539.1 (M+H", 100%).




2- Fl uor o- 4- pi perazin-1- 0
CN) 3-[ 4- (4- Cyano- 3-fl uoro-yl -benzonitrile (WO

woOReswes2e pi per azi ne-1-9808835) and 2- PCT/EP2004/009665
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275473. 5car bonyl | - 4- nDrpholln- | - Mor phol i n-4-yl -5-47
4.2 0 _S o benzenesulfonan1desuP?anDyl-benzoic acid F
NH2 (exanpl e CB) 1 (4-Trifduor s Qg? hyl -
CND4- Mor phol i n- 4 -3-[4- (4’p en - pi perazine o
trifluoronethyl-phenyl)-(comercial) and 2- "
ZZBHﬁE&AS[;AJ—(deuod«z15ﬂaeﬂhan€ﬂutfonyll-l}enmﬂ%mme'rﬂiﬂkly}fll-benggitsﬂe
0=s=0 benzenesul f onam desul f anoyl - benzoic acid F F NH=
(exanmple CB) 4 (2-Fluoro-4- ~
3-[4-(2-Fl yorog trifluoronethyl-phenyl)- Co
trifl u“oro%ﬂﬁyl nyI )- 277N
516. 5pi ne- ar bonyl ] - 4- pi perazi ne (exanpl e
H) 51 \ " and,£4=Mbr pholin-4-yl-5- F 0=5=0

hot'i n- 4-yl - sdl f anoyl - benzoic acid F F NH=
benzenesul f onam de (exanple cB) 1- (3 Fl uoro-4- 0

3-[4-(3-Fluoro-4-t or omet hyl - phe
tE%W}g}@) Forasipyer: ;ﬁlnjl logy Ly %@%ﬁ)‘}& g’ﬁ%(ﬁ -mjgthanesulfonyl-
21?&&0&%%@ (%fadrﬁﬁé @Q)f&ﬁdls- mabbmlsﬁxﬂeraz‘inan,d-benzomtnle (WO9625414).
- Mor phol i n- My =9-9217.

MS (m/e): 514.0 (M+H", 100%)

Example CM

[4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-(2-iodo-5-methanesulfonyl-
phenyl)-methanone

F (\N | x
ijN\) .
0 L
\ o=5=0
s

P\
(o]

Example CM was prepared in analogy to Example 123 from 2-Iodo-5-methanesulfonyl-
benzoic acid (example BQ) and 1-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazine
(commercial). MS (m/e): 567.0 (M+H", 100%).

Example CN

[4- (2—Fluoro—4—triﬂuoromethyl—phenyl)-piperazin—l-yl]—(2—iodo-5-methanesulfonyl—
phenyl)-methanone.

;:> L j o=T=o

F

Example CN was prepared in analogy to Example 123 from 2-Todo-5-methanesulfonyl-
benzoic acid (example BQ) and 1-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine
(example H). MS (m/e): 574.2 (M+NHy", 100%).



~=S=0 nor phol i n-4-yl -sul fanoyl - benzoic acid F F NH

benzenesul f onam de (exanple CB) WO 2005/023260 - 144
WOCTIsER2604/ 009665 MA No. St ruct ur eMABY st emat i ¢ PCT/EP2004/009665

NaneStarting material sfound ( 1- (2- Fl uor o- 4-

CND3- [ 4- ( 2- Fl uor o- 4- et hanesul f

onet hanesul f onyl - phenyl ) -p %%qb era2|ne 279F

J526. 6pi per azi ne- 1- car bonyl ¢ rcial) and

2-527.2 "& o=s=onor phol i n-4-yl - Morpholin-4-yl-5- 0

Wbmﬁ@-aaﬁufﬁ}mh&m dlephanfyBrdy(4- thﬁnbmmeth;z]-plhe(rqloapipémzin-l-yl]-

HP Ie CC 3,4-Difl uoro-Nnet hyl -

quoronethyI phenyl ) - plpera2|ne-l-carbonyl]-

benzenesulfonanide 5 (a)

5- Chlorosulfon 2 3-di fl uoro-benzoic acid To

2, 3-di fl uoro- b 0|c acid (3g) was added to a solution
of chIorosuIanl acid and the reaction mxture was
stirred f rs at roomtenperature. After such
t| ea n m xture was poured onto ice. The
resu solldBpreC|p|tate was then filtered off to

ape d |ed in vacua to yield the title conmpound as a

light grey solid (4.8 g, nmp = 109- 114C, M5 (EHl):

256 O (Mt) and was used directly in the next step
5 ainpie GRyad prepired in malogyito Example 46 from 5-Bromo-2- morpholin-4-yl-

(E%wﬁﬁb?%rﬁc@ PR Gy SRl ot

( 4nmiercial D MSB(rlledH001diveL HB160%S L) at - 10C was

added a solution of nethylam ne in ethanol (8M. The
reaction mxture was then stjir -10C for 5

m nutes and poured over 1N ng?}? uti on. The aqueous

phase was extracted with diethyl ether twi ce and then
a@z-dmidaedl-1-wl-shnahemuﬁmﬂqﬂ:edywm-mﬁu@bm@m—phheyl) piperazin-

aqu)ﬁﬁ hase was then extracted 3 tines wth a
10 i O8f chor onet hane: et hanol (9:1) and the
conmbi ned organic |ayer were dried WO 2005/ 023260
PCThe BR2 00khpOLaRG 6fas pﬂe@Sred\aearordmg ito thesprb éegluge desdribed for example 199
ncent vac }
[ i - gt RS L DR ol b Rp A Apiperasin 1
25(] ﬂaeﬁh%djhe 08fBound ©K) and imidazole (20%, light grey solid , MS (m/e): 479.2
% ro N-nmet hyl -5-f4-(4-trifl uoronethyl - phe
vI M ®i ne-1 - car bonyl | - benzenesul f onam de
15 Example 291

5-Methanesulfonyl-2-(2-methyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-

piperazin-1-yl]-methanone

The title compound was prepared according to the procedure described for example 199
from (2-lodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-

20 yl]-methanone (compound CK) and 2-methyl-imidazole (10% yield, yellow solid , MS
(m/e): 493.1 (M+H, 100%)

Example 292

[5-Methanesulfonyl-2-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-

piperazin-1-yl]-methanone



5 The title conpound was prepared in anal ogy to
Exanpl e BO by reaction of 2,3-Di fl uoro-

wo-20stby268 ul f anoyl - benzoi ¢ acid and PCT/EP2004/009665

10

15

20

25

30

1-(4-trifluronethyl phenyl)pi perg)z3 ne (ABCR FO7741NB,
[ 30459-17-7]) to y| eId the titTeconpound as a |ight

y %lhe 9‘#18 a%%pgbn Was prepared Sccor).img i 6't?he prgcedure &escn@ed for example 199
2 fp@nﬂz‘-ladmi}frbdthmbmlfon&}-bﬁer(y{% E#Q#—iriﬂmbmrﬁéﬂiyll-p]méiﬂﬁyﬂuj)erazm 1-
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o GRRRERL GO s AMERI Lo BB 8 itighite soid,
SMNmfend9B AqMAH 2100%)di f | uor o- benzoic acid [
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brown solid 15 (me): 462. Nﬁkh9§0096 Exanpl e 280

(5- Met hanesul fonyl - 2-t hi ono 4-yl - phenyl ) -
[4-(4-trifluoronethyl-phenyl)- pip erazin- | -yl]

ltr[ét- @@mh@rﬁpﬁ-lmﬂdmldmmmwﬁmﬁﬂ - CHtrdflagromethyl-

r oced descri bed for exanple 202 20 from
(Qh ?)o ?Zfﬂl;i'ﬁ’grfg %ﬂa%"f}’ﬁ?/l -phen§| ;Tp[4 (4-trifl uoronet

hyl - phenyl ) - pi perazi n-1 yl]-methanone (exanple BO and
t Mhe tide phrapoumsd was prepirdd hlmrcﬂmg ketheprpadack cbesczﬁqua‘bEexample 199
I\/S

l | o@‘ér %loolﬂlzl(?r%trﬁwp n’{lﬂozir }Slhé}mnxl_) M&ﬂ—%&luor@metﬁ prﬁjen%l) p1pera21n-1-
[ #1- (rﬂeﬁlﬁm(fﬂeL(edSmpﬁﬁﬂid/CRD aed g4 Qychippepsyda Hiimidazals (CAS: 89532-38-7 )

?Wé#%yé 52‘55 @@SME %n‘égq??()%?éﬁt:ﬁ)ﬁ 5336868 pr epar ed

according to the procedure described for exanple 202
from Example 294
3,4-Difluoro-Nnethyl - 5[4(4tr|fluoromathyl phenyl)

Cé) %%Q%%W?r&%’%%@)} %TP € ﬁz ﬁ‘l&f’ it deﬁ‘%p’j P}g}%}'ﬁ _piperazin-1-

cqlqgéﬂh@ﬁ@e‘oam Ms (nfe): 531.1 (MHH, 100% 5
Exanple 282 2- FI uoro N- et hyl - 4- nor phol i n- 4-yl - 3- [4-

oot PR e 12 (" a%ﬁg@sml @a el

a@ﬁﬂkﬁ&bﬂﬁtﬂy@ h&gflpp@@ﬁﬁﬁf-@-yﬂeﬁl@ﬂﬂah&ﬁ’e fcompeuadilke 0202 0.19 mmol),

[ Yk (i} M S OPRYALD AR . hparte P 8160 007 rwmaY) Sl (7 ms

| 0.00¢ ﬂﬁﬁﬁl@,ﬂaﬁ@@,@%ﬂﬁm{&)ﬁdbﬁé@n@@ ula0\d7 man¢ih ahd divxhee (0.4 ml).

( @épm@gggvlgst l qe%q%onpoggsgon g%pp&g'l 0 Illo%c‘fss h%argcul\)/rsl mixture was
2 c30lE8 td MRuPtefmREA8FcAmIdNuehchedl witewZtedichldrémethane. The aqueous
trlfluoro aceélc a

4 1qy8T wgremracted Ifice ?vygrdadﬁ%@mt&a% Pl argpie laversar e sqmbined, dried

C 0R&i 190,56, tﬁ‘lféi%d)’dnd&ﬁ& %lvéf@ was B@hdkell @M vauo. The crude oil was
N- Boc- Pi per azj ne

aGaEmaiographad Qs ﬂb?aggl gluantt P?Htm%?tgﬂé?%ﬁu 5 |5§4’ 0 R%Vlﬁé@ the title
g A Yey pblef EBChE O 98N ¥SUng e )ha$9.3 (M-+18A00%

)CO Ohourisalgéﬂ% gp After su%h t/?mne tL(Eg )Q%I ve:(n was :
reaned in vacuo and purified by 20 col um

chr omat ography (Si02) to vyi @anﬁ,qbezgtsltl e conpound as

white solid (0.76 g). (b)

2,3-Di fluoro-4-piperazin-1-yl -benzonitrile-

trlfl uoro-acetic acid To a solution of

éi\ﬁe@%ano , 3- d' '_Igg{h‘g,l_gyra%l'_f YB enyf ?4—1‘11 ggr%%eﬁmyl-phenyl)

piperazin-1-yl]- methanone

The title compound was prepared according to the procedure described for example 294

from (2-Iodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-



ester (0.72 g) in dichloronmethane (5 nL) was added
trifluoroacetic acid and the reaction' m xt ure was

webnoosreskeat room tenperature for 30 m nutes. APCEMEP003/09665
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time the reaction 25 m xture wa concentrated i n vacuo
to yield the title conpound (O. s ME (nme): 224.3

(E%FI%F&I%%%@ (co V\Qoal%) Eﬁ(‘?%ﬁg gq\/lpg ?ﬁggy%%o e (%gﬁ/S }7161& white solid , MS

2(151!&)1 493.o(d+BE p0@%e) azi n- 1-yl - benzonitrile-trifluoro-a
cetic acid NH OH Exanpl e CF was prepared in analogy to
Exanple CE using 2,4,5-trif orqbg&éoenitrile. 5 M5
(me): 224.3 (MrH+, 1009 . f

3,5-Di fl uoro-4-piperazin-1-yl-benzonitrile

ES-ManhamesaMthyﬂ-é (demethg-pRargdluyl-phenyli$4-4-eyifiu@dmiethyl-phenyl)-

a Q ndCEu3|ngS45 10
P?Pfe?a%%'o éfwmgﬁfa?‘ 'fe. MB (me): 224.1 (MrH+, 1009 .
Exanpl e CH 2,6-Difluoro-4-piperazin-1-yl-benzonitrile

trifluoro-acetic acid OH 15 Conpound CH was prepared
i n anal ogy to conpound CE using 2,4, 6-

t Thg luﬁg ( %BSQ&QJ%J ;ije(p;are&@cc()namé to élzedf)r%ce ure éscr%b()e(c)i%f example 294
4frBrrp@Fh)ZiIOF6 ineyhan6sul foinfl-plomglyelhig triflpor omethplephenyl)-piperazin-1-

roa etic ac / Q -148 F--~-FE . FE. .
Pl a%eguqéﬁp%ﬂ%ﬁ RS S 1 Yoisldy i soid s
t(m@r@%dn(d«lm LG9y 4- chl oro- 6-
trifluoronethyl-pyrimdine [37552-81-1]. M5 (nfe):
233.1 (MtH+). Exanple CJ 5
2- Pi perazin-1-yl-5-trifl uor%}f?é?l?}%?%yri mdine O H ( F
F (a) 2-(4-Benzyl-piperazin-1-yl)-5-trifluoronethyl-p,
r B+Hlgoroet- 1B anetianesudfongk 2-(4-methyl-pyrazol-1-yl)-benzoyl]-piperazin-1-yl}-

gﬁwgﬁpgﬁlan1no 2-trifluoromethyl -allylidene)-dinethy
chloride ([176214-18-9], 0.60 g) in

acetonltrlle (10 nmL) was added 4-BenzyL-piperazine 10
1Thatilexampoumewinysteparbd arcoting fo'thé Pré@dbie deScrfifeddopr example 294 .

a (cj) m3 IFﬁltorr]é{ | aﬁl &-1080-'ﬁguemﬁ}'les%ﬁ]f%nyl-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)-piperazin-1-yl]-[ 5-methanesulfonyl-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%
yield, yellow foam, MS (m/e): 521.3(M+H, 100%)

Example 299

[4-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazin-1-yl]-[5-methanesulfonyl-2-(4-
methyl-pyrazol-1-yl)-phenyl}-methanone



the reaction m xture was stirred for 3 hours at room
tenperature. After such tinme the reaction mxture was

woaonsanszwat ed i n vacuo and purified by col umm PCT/EP2004/009665
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chromat ography to vyield the ti&%g conpound as a |ight
yellow solid (0.79 g). M5 (me):323.4 (MrH+). (b)
gglﬁlﬁ ?l?% %nggb%ﬁx lw'ag i)%e%hrf'eld%%oorg}%tgqg ltﬁﬁp ﬁ/r%kergugle Heescr%ged-rf(())r gxample 294

.:_]-fl(odn Bbéﬁ&-yluopdr)]ﬂeuri{mﬁmlﬁlethyl}plﬁenggi}gpe;milﬂmgylﬂl-)(t-iwﬂ-sm di
B e 5 RS B TR 8 4 i e pyrascte oo

heeld tight broGa solidavis ligde)osiaie (M-Hdsyiees)e. The reacti on
m xture was then allowed to cool down to room
tenperature, the catal yst vxgs fill gs ed of and sol vent
was renoved in vacuo to yi TR itle conpound as a
colorless solid (0.41 g). Ms (me): 233.1 (MtH+). 20

A diathagstlfortyhe- s Delerbmob 16dpheit pii-(Serifiisromedyighisyl)-
of.Exaﬁ)_I € ]1_23 further derivatives have been
sV dTA-PIAROBE 0 deri vat i ves and pi per azi ne

derivatives and conprise Exanples 283-289 in Table 3.
WOh 2 Bibe/v0e28 26ded s1éEessiadiy €2- B deCHhicRiZR41RMYB phernyl) [4-(4-

( i %Jré%e%{y%p%ﬁi-ﬁﬁ%%ﬁﬁg%ﬁg%@%@eg(cg%p%%ﬁ l(ﬁg, %.Lingc,j 0.19 mmol),

N2,234-Bidzblet Dardks; DAS5S Inrydl), poitassinid plidsphaté (71 ing00.826 mmol), Cul ( 7

nmet h ulfonyl=2- FE ~. " 1i, .283.490. h acetic acid

(D08 e AR 2R dininggpel fephiane 13 ang Sz niiol) and DMF

5{Mail hThe sikfupeas Beated @itiedWighn at 120°C for 24 hours. The reaction mixture

D ELaR e Lot DeE O RO e icR B  fane. The
aqueous layer was extracted twice with dichloromethane. The organic layers were
combined, dried over Na,SQy, filtered and the solvent was removed in vacuo. The crude
oil was chromatographed over silicagel: eluent: heptane/ethylacetate: 0-100% to provide
the title compound as a light grey solid (5 mg, 6%), MS (m/e): 480.4 (M+H, 100%)

Example 301

(2-Cyclobutylamino-5-methanesulfonyl-phenyl)- [4-(4-trifluoromethyl-phenyl)-

piperazin-1-yl]-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 a microwave oven (180 deg) for 10 min
before being concentrated in vacuo. The residue was disolve in ethyl acetate, washed with
water dried over sodiumsulfate, filtered and concentrated. The residue was purified by
column chromatography (SiO», 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



2, 5-

fluoro-4-piperazin- | - 0
2, f

Di
Di fluoro-4-[4-(5-yl-benzonitrile-trifluoro- o 284F

woOl 243025288 et hanesul fonyl - 2-aceti c aci d ( compoRAWEP2004/009665
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CF)491.1 N J o=s=onor phol i n-4-yl15(p_enzoyl ) -and
5- Met hanesul fonyl -2- N

DGR oL SRR BRI el BEGABorcample 0
3, fen 3l edn--raethanes @ qryl-pbemdh {4-(4-fréfluarpinethyt-phenyl Ppiprrazin-1-

499, | - ' ' 0 < .

C%@ 4%%%' %ﬁgﬁ%rggl#gpﬁﬂ _ﬂi{)éﬂﬁéﬂéﬁiﬁ)@{/ﬁ%@%&%ﬁﬁmﬁﬂg 940 % yield, white foam,
5-M& (& etsdl s @y, 0%~ F O=

=0pi perazin-1-yl]-benzonitril enorpholin-4-yl-benzoic

acid (example AG 2,6-Diflu - hperazin- | -

yl -benzonitrile trifluoro- g%%n ll-e?bgci d (conpound CH)

~N~2, 6-Di fl uoro-4-[ 4-(5-and 5-Met hanesul f onyl - 2-508. 4

242 fsobutylamino-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-

490,45 esul f onyl - 2- nor phol i n- 4-yl - benzoi c acid
N,% ﬂ?égﬁ%%ﬁg i n-4-yl -benzoyl) - (exanpl e AG ( MtNH4

o=~=0 N pi perazin-1-yl]-benzonitrile) F WO 2005/ 023260
- TisoitleReMpPEP2d 948 DEPERE airiing 3o theprocedwnsdescrhed for example 301

gfﬁlﬁékzﬁ.ﬁ5&&%@5&{&@%&&%{1&;&jvtttu-éﬁff:io@s&@aiyﬂphéaglu.afperazin-1-
yl]-methanone (compound CK) and and Isobutylamine (49% yield, off white foam, MS
(m/e): 484.5 (M+H, 100%)

Example 304

rac-{5-Methanesulfonyl-2-[(tetrahydro-furan-2-ylmethyl)-amino]-phenyl}-[4-(4-
trifluoromethyl-phenyl)-piperazin-1-yl}-methanone

The title compound was prepared according to the procedure described for example 301
from (2-Iodo-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-phenyl)-piperazin-1-
yl]-methanone (compound CK) and tetrahydrofurfurylamine (28% yield, MS (m/e):
512.4 (M+H, 100%)

Example CO
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



C (5- Met hanesul fonyl -2-trifluoronethyl -pyrimdine ~
Nrmor phol i n-4-yl - phenyl )-[4-trifluoro-acetic acid 287F

W6 20057008288. 51(2-tri fl uoromet hyl - (W0030249) andPETﬁmﬂmMmmas
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F N O=1=opyrimdin-4-yl)- plperaéﬁn Met hanesul f onyl -
1-yl]- nethanonenorpholln zoic acid (exanple
AG 4-Pi ra2|n [ -yl - 0
(5-Meth \/Bulfonyl 2- trlfluoronethyl pyrimdine ~
Ngorph | In-4-yl -phenyl)-[4-trifluoro-acetic acid 288FF
1(6-trifluoronmethyl-(conpound Cl) and 5-500.3 F
NvN oTopyrinidin-4-y|)-piperazin-N@thanesquonyI-
1-yl]-met hanonenor phol i n-4-yl -benzoic acid (exanple
AThe %rﬁpm&ﬁ' bir@dﬂyﬂ arlody o pearagle CElfroih 258-Difluoro-5-

hol 1 n [ rimdine o
RF rﬂiﬁeﬂ%éyrs Eﬁ(}%a‘w%’ﬁég Mﬁé{rﬂ 5‘?%2%&4&%60%@5 and
5-500.3 NJ ~Y
pyrimdin-2-yl)-piperazi n- Nidahgsleeq fonyl -2- F N O S: O
F F1-yl]-nmet hanone l.in-4-yl - zoi ¢ acid (exanple
AG) Eia]rrpl e OK (2- {[‘g@gg’@ﬂﬂ'@mﬁ%’ég1Yﬂoﬁ‘+9?raﬁﬂ%ny|() Fg-
(4-trifluoronethyl-phenyl)-pi perazin-1-yl]- nethanone

5 Exanplg/GK was prepared in anal ogy to Exanple 123
from 2-1od - met hanesul fonyl - benzoic acid (exanpl e

BQ ¥s¢4- Tri uor onet hyl - phenyl ) - pi per azi ne
(commegjcial). M5 (me): 539.1 (MtH+, 100%. WO
2005/023260 -151 Exanpl e CL PCT/ EP2004/ 009665

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

a) 5-Chloro-2-trifluoromethyl-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",
100%)

b) 4-(2-Trifluoromethyl- 1)-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



3- Fl uoro-4- [4-
(2-1 odo- 5- net hanesul f onyl - benzoyl ) - pi perazi n-1-yl ]

wohersaosiedri | e Exanpl e CL was prepared in anal egy/EP2004/009665
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Exanpl e 123 from 2-1 odo- 5- net hqggsul fonyl - 5 benzoic
acid (exan‘pl e BQ and

3- Fl uor | -benzonitri I W9
MEaS(sm'rg at %ﬁh&gﬂt f%_ %ea%rowg(ea%ﬁp & %%ﬁ ﬁlzi e]tﬁ% reaction
(ixthre@vad céncf&hﬁﬁﬂ&&dhﬁ@féyﬂdua wenthen ppn;ﬁedl by’ icolundn ehybinatography

&ﬁaphgdo 5%5543?”63 'é&ﬁ’?”%ﬁeawé’%ogﬁéd) thﬁg%§§ 2380, 1009%)
2-1 odo- 5- net hanesul fonyl - benzoic acid (exanpl e BQ

atd) 51Pibgrabinubyb2 4riffedfoatisdifyamitlinphenyl ) - pi per azi ne
(comrercial). M5 (me): 567.0 (MrH+, 100% . Exanple CN

1o Sompos R s PP PRATL PR EY BHERTBE F B (2 riugrgmety!
-hy2irhidite 5 5 ppipeanistil-tabytylic prid rugﬂt Putp estemlSd m/Ex aH0 EM+H",
%O%s prepared in anal ogy to Exanple 123 from

0- 5- net hanesul fonyl - benzoic acid (exanple BQ
and 1-(2-Fluoro-4-trifluoronethyl-phenyl)-piperazine
20 (exanple H). M5 (me): Fxampl{ PFNH4A+, 100%). WO

2005/ 023260 - 15 ampl e PCI/ EP2004/ 009

( 5- Br ono- 2- nor pﬁﬁ?ﬁrgg’:ﬂy}'q&f&%ﬁm M%}ﬁ-%&i%?% Ubr orret hy
| - phenyl) - pi perazin-1-yl] - methanone 5 Exanple CR was
pr epar ed L/Pr\ @pal ogy to Exanple 46 from

5- Broer 2; mof phol i n-4-yl - benzoyl chloride (exanple

Bl ) Trifl uoronet hyl - phenyl) - pi per azi ne
(?Mal) M5 (nfe): 500.1 (M-H+, 1009 . Exanple 290
(2l m dazol - 1-yl - 5- net hanesul f onyl - phenyl ) -

[ 4- (4 trifluoronethyl-phenyl)-piperazin- 10

1-yl]-nmethanone The title conpound was prepared

athotite ccgnp@ntmwsmremddj ineanglogy to Bample ﬁségafr}ﬁ{%n $gghloro-6-
) u | I * 100%

e SR A Sy s RIS hye): 233.0 (M, 100%)

yI] nmet hanone (conpound CK) and i m dazole (20% 1ight

grey solid, Ms (nmle): 479 ZExampleU1009 15 Exanpl e

291 5- Met hanesul fonyl -

(2- et hyl - - -

(4-trifl uor one ﬂ?ﬁ&}wll%%gﬁgaﬁ e[rlasj ﬁl:l&lln %1) amine

- rret hanone The title conmpound was prepar ed accordi ng

he prO{ze‘dme descri bed for exanple 199 from

Lod 5 anesul fonyl - phenyl )-[4-(4-trifluoromnethy

I 'ﬁh yT erazin-1 20 yl] -nmethanone (conpound CK)

and et hyl -im dazole (10% yield, yellow solid, M

(me): 493 1 (M+H, 100% Exanple 292

[5 l\/bt hanesul fon | - 2- (4 nmet, hyI -| m dazol

- rret hanone
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 yielded the crude
product which was purified through trituration in ethyl acetate. MS (m/e): 300.3 (MH",

100%)




WD 2005/ 023260 PCT/ EP2004/ 009665 - 153 The title
conpound was prepared according to the procedure

wdesasrozkwad f or exanple 199 from PCT/EP2004/009665
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y (@D mevityil-{ 6 piyedrazih - 1 W [ 1 3153 riazm2B-yB(dvide 100%) Exanpl e
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(r,'_del 79.1 (MHH, 100% 25 Exanple 295

[5 Tanesul fonyl - 2- (3-net hyl - pyrazol - 1-yl ) - phenyl ] -
[4-K{4-trifluoronethyl-phenyl)- piperazin- |-yl]

-met hanone The title conpound was prepared according
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A OO 022D TR0 4409888 ropwise
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b) 5'-Trifluoromethyl-3.4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl

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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Manufacturing Procedure

1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2.  Additems 4 and 5 and mix for 3 minutes.
3.  Fill into a suitable capsule.
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derivatives and conprise Exanphgs 305-318 in Table 4.
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wherein

Ar is unsubstituted 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;-Cs)-alkyl, (C;-Cs)-alkyl substituted by halogen,
(C1-Ce)-alkoxy, (C;-Cg)-alkoxy substituted by halogen, NRR?, C(O)R® or SO,R;

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

R*and R? are independently from each other hydrogen, (CR,),-hydroxy for R being
hydrogen or C;-Ce)-alkyl, or are (C;-Cg)-alkyl, (C-Ce)-alkenyl, (C,-Ce)-alkyl
substituted by halogen, (CHz)-(Cs-Cs)-cycloalkyl, (CH,),-heterocycloalkyl,
(CH3),-O-(C;-Ce)-alkyl or (CHa)p-aryl or

R?and R* form together with the N atom to which they are attach a heterocycloalkyl
ring, optionally containing in addition to the N atom a further heteroatom, selected
from the group consisting of N, S or O, which rings are unsubstituted or substituted
by (CHz)q-hydroxy, (C;-Cs)-alkyl, (C;-Cs)-alkoxy, (CHy)n-O-(C;-Cg)-alkyl, or form
together with the N atom a 5-membered heteroaryl group, optionnally containing in
addition to the N atom one, two or three further nitrogen atoms and wherein the

heteroaryl group is optionally substituted by (C,-Ce)-alkyl;

R’ R*and R are independently from each other hydrogen, halogen,
(C1-Ce)-alkyl or (C;-Cg)-alkoxy;
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R' and R* are independently from each other hydrogen, C(O)-(C;-Cg)-alkyl,
SO,-(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 heteroaryl group is optionally substituted by halogen,
(C;-Cg)-alkyl or (CH;)n(Cs-Cs)-cycloalkyl;

n is0,1or2;
and to pharmaceutically acceptable acid addition salts thereof,
with the proviso that
1-[5-(aminosulfonyl)-2-(4-morpholinyl)benzoyl]-4-phenyl-piperazine,
1-(4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl] -piperazine,
1-[2-(4-morpholinyl)-5-nitrobenzoyl]-4-[2-nitro-4-(trifluoromethyl)phenyl] -
piperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl]-piperazine,
1-[2-[4-(2-hydroxyethyl)-1-piperazinyl]-5-nitrobenzoyl]-4-(4-methoxyphenyl)-
piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-piperidinyl)benzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-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,
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Ar is unsubstituted 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;-Cs)-alkyl, (C;-Cs)-alkyl substituted by halogen,
(C;-Cg)-alkoxy, (C;-Cs)-alkoxy substituted by halogen, NRR®, C(O)R’® or SO,R'Y;

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

R?and R? are independently from each other hydrogen, hydroxy, (C;-Cs)-alkyl,

(Cs-Cg)-alkenyl, (C,-Cs)-alkyl substituted by halogen, (Cs-Cs)-cycloalkyl,
heterocycloalkyl, (C;-Cg)-alkyl-(Cs-Cs)-cycloalkyl, (C;-Cg)-alkyl-heterocycloalkyl,
(C1=Ce)-alkyl-C(O)-R?, (C;-Cs)-alkyl-CN, (C,-Cg)-alkyl-O-R", (C,-Ce)-alkyl-
NR’R?, aryl or 6-membered heteroaryl containing one, two or three nitrogen atoms,
(C1-Cs)-alkyl-aryl or (C,-Ce)-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;-Cg)-alkyl or (C;-Cs)-alkoxy; or

R%and R? form together with the N atom to which they are attach a heterocycloalkyl
ring, optionally containing in addition to the N atom a further heteroatom, selected
from the group consisting of N, S or O, which rings are unsubstituted or substituted
by hydroxy, (C;-Ce)-alkyl, (C;-Cs)-alkoxy, (Cy-Ce)-alkyl-O-R", 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
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10 (C1-Ce)-alkyl, or (C3-Ce)-cycloalkyl, or form together with the N atom to which they
are attached a heterocycloalkyl ring, optionally containing in addition to the N atom

a further heteroatom, selected from the group consisting of N, S or O;

R’ is hydroxy, (C;-Cg)-alkyl, (Cs-Ce)-cycloalkyl, (C;-Cs)-alkoxy or NR'R%;
15
R* is (C;-Cs)-alkyl, (C5-Cs)-cycloalkyl, (C;-Cs)-alkyl-(Cs-Cg)-cycloalkyl or NR'R;

R' and R** are independently from each other hydrogen, C(O)-(C;-Cg)-alkyl,
SO,-(C1-Ce)-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
atoms and wherein the heteroaryl group is optionally substituted by halogen,
(C1-Ce)-alkyl, (C;-Cs)-alkyl substituted by halogen or (Cs-Cs)-cycloalkyl;

R is hydrogen, (C;-Ce)-alkyl or (Cs-Cg)-cycloalkyl;
25
and pharmaceutically acceptable acid addition salts thereof,
with the proviso that
1-[5-(aminosulfonyl)-2-(4-morpholinyl)benzoyl]-4-phenyl-piperazine,
1-(4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl] -piperazine,
30  1-[2-(4-morpholinyl)-5-nitrobenzoyl]-4-[2-nitro-4-(trifluoromethyl)phenyl]-
piperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl] -piperazine,
1-[2-[4-(2-hydroxyethyl)-1-piperazinyl]-5-nitrobenzoyl] -4-(4-methoxyphenyl)-
piperazine,
35  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] -



3-yl)-piperazin-I-yl]-nmorpholin-4-yl-benzoic acid F F
nmet hanone(exanpl e AG D nethyl- (4-piperazin- | -yl-
w4 Beoet hyl amino- i 2 | (i PCT/EP2004/009665
[1,3,5]triazin-2-yl)-amne )i -]168§ 5 1 peraz az
n- -y O)-p "n- [ , ,
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,
5 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.

3. A compound of formula I-1 according to claim 1

10 I-1

wherein

R’ is hydroxy, halogen, NO,, CN, (C,;-Cs)-alkyl, (C,-C¢)-alkyl substituted by halogen,
(C1-Cg)-alkoxy, (C;-Ce)-alkoxy substituted by halogen, NR'RS, C(O)R9 or SO,R'Y;
15 m 1is0,1,2o0r 3;

R! is hydrogen or (C;-Cs)-alkyl;
R? and R? are independently from each other hydrogen, ( CR;)n-hydroxy for R being
20 hydrogen or C;-Cg)-alkyl, or are (C;-Cg)-alkyl, (C,-Cg)-alkenyl, (C;-Cg)-alkyl
substituted by halogen, (CH;),-(Cs-Cs)-cycloalkyl, (CH,)p-heterocycloalkyl,

(CHz)a-0-(Cy-Ce)-alkyl or (CHa)n-aryl;

R% R*and R® are independently from each other hydrogen, halogen,
25 (Cl—Cs)—alkyl or (Cl-Cs)-alkOX}’;

R’ is NO,, CN, C(O)R?, 8-(C;-Cs)-alkyl, SO,R' or is NR''R'%;

R” and R® are independently from each other hydrogen, (CH;),-(Cs-Cs)-cycloalkyl or
30 (C1-Ce)-alkyl, or form together with the N atom to which they are attached a
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15 and to pharmaceutically acceptable acid addition salts thereof.

4. A compound of formula I-1 according to claim 3, which compounds are

1-(4-{4-[2-(cyclopropylmethyl-amino)-5-nitro-benzoyl] -piperazin-1-yl}-3-fluoro-
phenyl)-ethanone,
20 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,
1-{4-[4-(2-cyclobutylamino-5-nitro-benzoyl)-piperazin-1-yl}-3-fluoro-phenyl}-
25 ethanone,
1-{4-[4-(2-cyclobutylamino-5-nitro-benzoyl)-piperazin-1-yl]-3-fluoro-phenyl}-
ethanone,
1-{4-[4-(2-cyclopentylamino-5-nitro-benzoyl)-piperazin-1-yl}-3-fluoro-phenyl}-
ethanone or
30 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



3. Corn Starch25354070 4. Tal c10151025 5. Magnesi um
St earat el225 25Tot al 200200300600 Manuf act uri ng
wonosadsee 1. Mx itens 1, 2 and 3 in a suitabeT/mP@®n/ 009665
for 30 minutes. 2. Add items 4,and 5 and mix for 3
mnutes. 3. Fill into a sui tablé capsule. WO
2005/ 023260 PCT/ EP2004/ 009665 -164 Clainms 1. A
compound of forrmula Ar | 5 wherein/Ar N\s unsubstituted
or substituted aryl or 6-nenbered Yeteyoaryl,
containing one, two or three nitgpo atons, and
wherein the aryl and the heteroaryl gtou are
substituted by one or nore bSNI't g Sel ected from
t he group consisting of 10 nyé pgen, NO2, CN,
(d-06)-al kyl, (d R.%:j(ky SuBStTYut&f by hal ogen,
(d-C6)-al koxy, (O - koxy substigiuted by hal ogen,
NR R8, C(O R9 or SO2R10;” Rl is hydrogen or I-2
(Cl-C6)-al kyl; 15 R2 and R2' are independently from
eag.}gré;ﬁher hydr ogen, (CR2)n-hydroxy for R being
héér(_) en or C-C6)-alkyl, or are (Cl-C6)-alkyl,
(862- é}Y@Weha}lbgen( DICEN, ECcGt)-alkybsd i Edalig bybstituted by halogen,

hal ogen o2 NG IR [ kwl 708 9 10

( CI—I2)g§1 ﬁ%)t('er ob;’/é(?l%?) %%Oﬁys%@fﬁe\égy (hék{gf%’)N%I%y?(%)rR or SOR™
5 (eH2) istdy? ond; R2 and R2' formtogether with the N

atomto which they are attach a heterocycl oal kyl 20

ring, optionally containing in addition to the N atom

aRf urstydrogentoeGateralkglel ected from the group

copsksting of N, S or 0, which rings are unsubstituted

orf substituted by (CH2)n-hydroxy, (d -C6)-alkyl,

(& -C6)-al koxy, (CH2)n-O (Cl-C6)-al kyl, or form

togeftNher with the N atom a 5-nmenbered heteroaryl

group\ .optionnal.l ontaini.ng..dn additjon to the N
at om on ?%F%chflo%/lm%één&’ gph YﬁP’E‘ttaH’d%maﬁ%dﬁt‘ma‘ﬁ’the Natoma
wh S r tﬁlrtthe:' hgte&ﬁtc?ﬁl sefe@ﬁﬂ)ﬂlroliﬁ HeUufols cRﬁﬂ%isitng BFNYS or O, which rings are
subst | e - - ; : re

10 1 o BRHPERUIS orBh A Bt fee ROREA Crib- (Ci-Co-alkory,
(D - @)l C,-0x)-4161; &6forl thgethier Wik #Q0P4{343260nembered heteroaryl
PCT/ EP2004/ 009665 - 165, R5 | a NO2, ,..C(O RO,
S- ( LBy oRiioppelly cqrsmminedp afditioriq gaNezN afQrn gRe theg O ree further
| ndepirygenbioynsfindwieadh e hae 1B ofitfdrally bubsti -
(c:'e,-&;zfé Goal Kyl or (G - osr)o-mgfjgw s ot Ly pubstituted by (Cy
wi t hCEREERS at om t o whi ch they are attached a 5

15 heterocycl oal kyl ring, optionally containing in
addi t,ion to the Natoma further,  heteroatom selected
fRom eRe Ryr oufreBiieperdenty Gomeacksother ydmgen. dalpgemoxy,
(Cl- @) caldmi C?@i\k ¢l oal kyl, (d -C6)-al koxy or
NR7R§;§‘ 1 é%gooir g@,(s -CG%I kyl ,
(CH2) n- (C3-C6) - cycl oal kyl or NR RS;
R® is NO,, CN, C(O)R’, $-(C;-Ce)-alkyl, SO,R™ or is NR''R'Z;

20
R’ and R® are independently from each other are hydrogen, (CH3),-(Cs-Ce)-cycloalkyl or
(C1-C)-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;
25

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

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



R11 and R12 are independently from each other

hydrogen, C(O-(d-C6)-al kyl, S02-(d -C6)-al kyl, or
woéaooroesget her with the N-atom a 5- menbered hepermaroph/009665

group optionally containing in addition to the N atom

one, two or three nitrogen 15 atons and wherein the

heteroaryl group is optionally substituted by halogen

Cl- C6) - al kyl C3-C6 | oal kyl 0,
gR Z;ndzeihla ate)én@c;;néaﬁb'zqu(m ahdhgth%;@g&ﬁngcﬁé{] &;@@rﬂkﬁn

fgl Egot %10 8“?11’ ?%{ln%& %m ho i )Lgﬁégéj J]nemberedheteroaryl

- 4- p gmupl oppuopell;aczqnm;mng in @dldmgn Iho e etoyh pnej two or three nitrogen
5 % 2-( 31:0[% r%hlaqfﬁerr'&}n)tﬁegﬁ rE)%ung g%?g%% %)puc%laﬁ? C@A%tiffed l}y halogen,
[

-n(CfﬁkﬂdkﬂﬂnﬂCﬁbhﬁﬁeﬂﬁwhrbhﬂmkI] - pi perazine, 25
1- (4- nmet hoxyphenyl )-4- |
5-nitro-2-(1-pyrrolidinyl)benzoyl] -piperazine, 1- [2-
[ 4- (&{hydﬂdxyethyl) 1- pi perazinyl] -5-nitrobenzoyl]

E 421, % @F%g}(i elﬁ%%@y p&ﬁé{e[hl é@%dd%l:on [salts thereof.

10 5-n| t ro 2- (1 pi peri di nyI ) benzoyl ] -piperazine, 1-

2- 1- .

[5- i fr camppipdpFRRRALT ﬁ%gﬁfilm i) Sahigh spmpouggs are

- [2-fluoro-4-(1-oxopropyl)phenyl] -4-

[ 2- {@4-4n(@1-imybkpﬂohpl-4p¢]|ﬁ$-dll1m-lb)an@ybl-plpc1’raanzbyll]13 -fluoro-phenyl}-ethanone,

Flzl @4 %Ph%/ b #u%rﬁbaﬁn(-%y%é? %@ﬁ) %&F?H-yll ‘}l —pﬁenyl} ethanone,

pi1pBrfddroes-| 4:(5 hﬁrd B{pﬁpemddha-(llyldwenmyd)byllp)ephmﬁy{y] -phenyl}-ethanone,

o L3P DB A B R RS B perf-doanone

(4- (TBDﬂtilﬁ@Lél l{lﬁy-l[z bRty pipetidif-4-yl)-5- n1tro-benzoy1] -piperazin-1-yl}-
nltro q R Fera2|ne and
1- (4P i’leh?'r’%orophenyl) 4-[ 2- (4- nor phol i nyl ) - 5-ni t
r ab@ng@iro}4-{ £ Pet-azdting pipdEld2d 0510 331266-benzoyl] -piperazin-1-yl}-
PCT/ E 20 4/ %?9665 -166 are excluded. 2. A conpounds of
f or mi 8PBPn 5 Ar is unsubstituted or
20 Sl{b@ﬂﬁé&b@{@'{%@-ﬂkﬂ@d@p@ﬁﬁ@d -fipbatinarhehzoytopiparazinatyyl}-
one, three nitrogen atons, and wherein the
aryl P@ﬁﬁ)’l@'ﬁg‘aﬁéﬁ%r oaryl groups are substituted by one
O (A€o [ YR M Shyd §lyeelidth- ilygm-&lhﬁ)-bémpl] -piperazin-1-yl}-
conS|st|n3 of  hydroxy, hal ogen, NO2,
( C1- chrog)iethanonss - 06) - al kyl substltuted by hal ogen,
1 - 29Jd|ﬂ%.‘{@ I £5))=- sUnkex e tpiperadid-1oyl}-3-fluoro-phenyl)-
hgil ggg} B ?% ﬁ)SOZRlo MH Ij,Eydr ogezl or P
25((]-6Ebméﬁﬁyl R2 and R2' are |ndependently from each
Otlh{af ﬂﬂbﬁ"&@-@}@@ nﬂ)‘&@&hibmc(r?ﬁol@@-h =y@dlbestoyl)-piPerazin-1-yl]-phenyl}-
- al kenyl C6) -a substituted by hal ogen,
anopé oal kyI het er ocycl oal kyl,
( 1 x%é%ﬁinlf—)l'- 1)-5-nitro-benzoyl]-piperazin-1-yl}-
g (%ggmlgjl %&%gé}?@%yc I"oal kyl , y)( - C6) - al kyy]I P R9, v
(01- all)wylvanenﬁ (C2- 08) - al kyl - O R13 (C2- CB) - al kyl -
30 {\'\FAinig 4854 éﬁﬁ 104108 FHREH 665 UM FIL Bz Y1) Airili1 3] -8 FRroro-phenyl}-

tTogen at ons,

=

ethanone,
1-{3-fluoro-4-[4-(5-methanesulfonyl-2-pyrrolidin-1-yl-benzoyl)-piperazin-1-yl] -
phenyl}-ethanone,
N-methyl-4-pyrrolidin- 1-yl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-

35 benzenesulfonamide,



(Cl-C6)-al kyl -aryl or (d-C6)-al kyl-5 or-6-nmenbered
het eroaryl containing one, two 20 or three

waebwroezteons, sel ected fromthe group consi sti RQTAEP2004/009665
oxygen, sul phur or nitrogen, Zrein aryl ,
heterocycloalkyl and heteroaryl ‘are unsubstituted or

wﬁé .I4ﬁ§- - zﬁybtr bst) tﬁgp Bg%r}ﬁ Sﬁaterea%me—locarbonyl]

( Cl1- 6ézemdsielfbnamide,CL- 06) al koxy; or R2 and R2' form

et BT saieyro Phe PR e st Bt Acphrfptcin- 11

addlbemenésﬁlf@ﬁmlueat om a further heteroatom sel ected
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(C1- subst ituted by hal ogen or
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acid dgengsu cfs thereof, wth the proviso that 1-
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( eﬁ%)epg%ugﬁlom%lll 25-ni trobenzoyl ]
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[5 nlb(e%enfs"kl%’nﬁ egl i di nyl )benzoyl] - piperazi ne,
35  3-[4-(2-fluoro-4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]- N- methyl-4-

[2

[ 2-
[ 3~
1(
[34

piperidin-1-yl-benzenesulfonamide,



1- [2-fluoro-4-(1-oxopropyl)phenyl] -4- [2-(4-nethyl-

1 -piperidinyl)-5-nitrobenzoyl] WO 2005/023260
wOeCHsER2604/ 009665 - 168 pi perazine, 1- PCT/EP2004/009665

[ 2-f 1 uoro-4-(1-oxopr opyl)phenyrj -4-

[2-(4-nmethyl -1 -piperazinyl)-5 Br obenzoyl] -
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halogen (C1l-C6) - al koxy, (Cl-C6)-al koxy substituted
by hal ogen, NR R8, C(O R9 or SO2R10; 15 mis 0, 1, 2
0f. Bcoipourtd bEFRGRN-Piccoiding®)damky! ; R2 and R2' are
i ndependently from each ot her hydrogen (CR2) n- hydr oxy
for R being 20 hydrogen or C-C6)-al kyl, or are
(d-Co6)-al kyl, (C2-C6)-al kenyl, %gicé?) aIkyI
substituted by hal ogen, (CH2)n-( cycl oal kyl ,
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(CH2)n-aryl; R3, R4 and arng” i hd dently from each
ot her hydrogen, hal ogen, y2 al kyl or
(A -C6)-al koxy; R5 igh, ,
S-(Cl-C6) -al kyl, SO2R&® jor is NRlla'Z R7 and R8 are
10 | ndependently from ea ot her hydrogen,
(CH2) n- (C3-C6) -cycl oal kyl or 30 (d-C6)-al kyl, or
f unrdipgether with the N atomto which they are
attached a WD 2005/ 023260 PCT/ EP2004/ 009665 - 169
het er ocycl oal kyl ring, optionally containing in

aﬂgﬂahﬂ ons 4 @ rﬁé}ﬁbé}le@h&@}(ﬁryfl Wohfking BAE,SHOVr Hee %ﬁl’@féh Qebms,
fromthe consi sting of N, S or O R9 oxg
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y
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|nde emt(CyOrs}-é]lkP@a&ﬁl 66 halkoxs; é@"é‘FFd by%a?ogen, NR'R’, C(O)R’ or
C( O hwCo) -al kyl,  S02-(Cl-C6)-al kyl, or form
t oget hér With the N-atom a 5- menber ed heteroaryl 10
gr oup optlonally contalnlng in addition to the N atom

e en atoms and mherein t he
hgfer okyayﬁgé de El]!k?gonal |y substituted hal ogen, . .
20 ( B aB8R’ alrwidemndemﬂiz n(r@cmyhsebtdr@aw&CRz)n ydraxy Tor R being
o d;z’hyélusoggqa gf tcﬁi‘ aﬁcg?&ewe' (€5, Y. aRGC BB @Dl AkaFA, 4 C, -Co) -alkyl
substituted by halogen, (CHj)q-(Cs-Cs)-cycloalkyl, (CHz)n-heterocycloalkyl,

(CH,),-0-(C;-Ce)-alkyl or (CHa)q-aryl or

25 R%,R*'andR° are independently from each other hydrogen, halogen,
(C1-Ce)-alkyl or (C;-Cs)-alkoxy;

R® is NO,, CN, C(O)R’, S-(C,-Ce)-alkyl, SO;R or is NR'R';

30 R’ and R® are independently from each other are hydrogen, (CH3)q-(Cs-Ce)-cycloalkyl or
(C1-Cg)-alkyl, or form together with the N atom to which they are attached a



4. A compound of fornula I-1 according to claim 3,
whi ch conpounds are 1-(4-f 4- [2-

woeywslepsopy!| met hyl - ami no) - 5-ni tro- benzoyl | PCT/EP2004/009665
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15

20

25

30
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[ 4-(2-cycl opentyl am no-5-nitro- benzoyl) pi perazin-1-yl

] RU3mbIRI®sR-RdGRN ddntlydtJha adheothér }%@rdgeﬁArC(G} (C1-Cg)-alkyl,

|[.2y|(?' sl &?o}-% F‘?”E’%Gt chen i heny-shrh g SRR Deteroany]

for 1oﬁ gﬂd'dﬁ'tdiﬁhntg% Edl(ﬁtlﬂh io e I 0% 812@2&5@ or thtédnitrogen
PCT/ P2 009 is hydr

R n
NO2, 2foRps a(nélw 50 &heA teroe@f grepp inprtjqnally e y ligogen.
hal o C € Co)c&klotly L al koxy substituted by
haloggncaﬁ%$%g§X H%§g%¥o? é%zgg%; 5mis 0, 1, 2 or
3; RL is hydrogen or (C-C6)-alkyl; Nis a
hgt efs@ey ek eal kyl ring, optionally containing in
addition to the N atoma _further heteroatom .selected
f r onpdhto phasmacarsisaliaceerjalle agid addigongaltstherept 1 j ngs
are 10 unsubstltuted or substituted by (CH2)"-hydroxy,
(d-C6)-al kyl, (d - al koxy, _(CH2)n
oS(A:momepu@c?( R@ﬂoymelra It WPICB%HF&?IHV\} th the N atom a
5-menbered heteroaryl group, optionnally containing
in addition to the N atomone, two or three further
nitrogen atons and wherein the heyerygaryl group is
optionally substituted by (d - 6B @Ikyl 15 R3, R4
and R6 are independently from €§ thgi hydr ogen,
2 Y,

hal ogen, (Cl-Cs6) - al kyl 0£/F61 ) R5 is N2,
CN, C(OR9, S-(d-06)-alk 3 is NR'RL2; 20
R and R8 are indepe naﬁle-' R'her are

hydr ogen, (CH2) n- ( C3{ GR) cycl%alkylsor (d-Co)-al kyl,
or formtogether with e N atomto whi cH-4 hey are
attached a heterocycloal kyl ring, optionally
cgﬂkﬁﬁying in addition to the N atoma further

heteroatom selected fromthe group consisting of N, S
ohe@ryl25s 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;-Ce)-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;-Cs)-alkyl;

o

\' 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



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

(A -C6)-al koxy or NR R8; R10 is (d-C6)-al kyl, (CH2)n
wOCGBs5@a8326aycl oal kyl or NR R8; WD 2005/ 023260 PCT/EP2004/009665

PCT/ EP2004/ 009665 -171 R11 and are independently

from each ot her hydrogen c(O-(C-0ce)-al kyl,

o moier et of stk gD GREGI R | bt oy Gy ko

ad di (Cbn).+O-(heC)-atityd or dren tdg\atheDWlth hheX d’ﬂd)ﬁlraC&}ﬁﬁnﬂ)ered heteroaryl

ghg gs tgp?t&? Q\égg{}r? I%Béﬁﬁgé ter@r 2 %12%(3 tg{%& L3 mon tel, gnrrlg or t¥1ree further
( CH2)nitr 62en@@OmEyad Akl thehetefoddyl gro@p 152xptlaﬁd1yt substituted by (C;-
pharggggﬂykcally acceptable acid addition salts

3t her 6. A conpound of formula 1-2 according to
cIa|n15 whi ch conpounds are 1-{4-

B R g mbtioh R b PURRESH bl |
[4 (Q(p{k}@ﬂé&@b@jﬁ@@&ﬂkbx% yl - benzoyl ) - pi perazin-1-yl]
- phenyl } - et hanone, 1-{ 3-fluoro-4-
[4-(5-nitro-2-piperidin-1-yl-benzoyl)-piperazin-1-yl]
10, ptFeny N, et RaoeowR’, siic;Lcﬁ)[ ikyl] $0LR a2 GARMR';
| -yl -5-nitro- benzoy ) -piperazin-1-yl]
- 3-fl uor o- phenyl } - et hanone,  1-(3-fl uoro-4-{4-
[ R7GAdTE Ry indB} &ﬁi@hdy frorréakh ofrePhjdro Qﬁfo@PM H(Cs- c6) ~cycloalkyl or
-plpera2|n I phenyl ) - etg one % 4-
[ 2- ( k)’i; B éqrputqgetbﬁg/m @W@t%n E%W]z"tﬂbl tﬁe}’ are attached a
- pl pG}¥ b&cﬂoa }nnglb%%hiﬂy%ﬂmﬂg in Z8ition to the N atom a further

| uor‘o- 4-
15 [ 2 ( hetmsoripm. ¢ ffé@d fpm-the groppsopsisting ¢ dh AN 95
-plpera2|n | -yl}- phenyl)- ethanone 1-(3- fluoro 4-{4-
(2 met hyl - pyrrolidin-1-yl)-5-nitro-benzoy 708,
|d?\ pes hydraxy, (%-Fa)-pﬂféh@@*cétﬁ’ﬁmwl (Qi-Ca)- %11$0XY or NR'R
[2 (2, 5-di hydro-pyrrol -1-yl)-5-nitro-benzoyl ]

erazin-1-yl}-3-fluoro-phenyl)- 25 gthanone
1 R -is (@pEe-alkyl, (CHz)a-(Cs-Ce)-cycloalkyl or NR

20[4 (5-nitro-2-thionorpholin-4-yl- benzoyl) pi perazin-1-
yl']. -phenyl }- ethanone, 1-(3-fluoro-4-{
[ R 3néRiraos indspprdently ﬁnom gaich othen hvd@g%&(&)r(]cl -Ce)-alkyl,

-pip

[4-( (25 gsé] Cﬁ)l"}ﬂ??] %r% esuw&gﬁNba;tﬁggﬁ/é %%T%%?%gftﬁmaryl

-1-ylgroup optmmalky-cph@nyhg in astditioroteche N qtgmfongpvep qr_three nitrogen

4- (5-nmeth

azi n-9i0p RS R he%ﬁ‘?*zlné“ﬁ&sngﬁ?*%m’“ﬁ%é?tiﬁm ] R%een
251 -yl - (331—C6) alkyl or (CH3)n(Cs-Cg)-cycloalkyl;

[4-(4-trifluoromethyl-phenyl)-piperazine-I|-carbonyl] -

35 benzenesul fonam de, WD 2005/ 023260
PGT/EEDODéimOQGGS - 172 N-net hyl - 4- nor phol i n- 4-yl -

[ 4 (40l bar el l-RSRN)ochl REAAB) B gasbonyI | -

benze
[4- (4-acetyl -2-fl uoro-phenyl)-pi perazi ne-1-carbonyl ]

30 "5 K ct:OhIXpounci0 Y b T ackordts ing 8% alm%e%kcfhoéaﬁ{po%ﬁds are

3-[4-(3-fluoro-4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-N-methyl-4-
morpholin-4-yl-benzenesulfonamide
(2-morpholin-4-yl-5-nitro-phenyl)-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-
methanone
35  [4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-(2-morpholin-4-yl- 5-

nitro-phenyl)-methanone



5 1-(3-fluoro-4-{4-

[ 2- (3- hydr oxynet hyl -pyrrolidin-1-yl)-5-nitro-benzoyl]
wopipazwin-1 - yl} -phenyl) -ethanone, 2- PCT/EP2004/009665

[ 4- (2-nmor phol i n-4-yl -5-nitro-benzoyl)-pi perazin- |-yl]

-5tr|fluororrethyl- benzonitril “3-fl uoro-4-

r{g 5(2 rl%%n ﬁﬁ}aﬁ@%}éﬁﬁ P?rrzg) f) Iénq];}err}a%n X l—)ﬂ? 1co%¥10)utpdep era
[ {'4 (&Mde*PmﬂF?'leP@aﬂnﬂeﬂl -(2-mdirpliblitbdryd- Gyhitropplpsiyh -

zin-| - benzonitrile, [4-
(2- fﬂfgl}%‘ -tr|fluoromethyl phenyl) -piperazin- | -yl]

- (- Ei]orpbtblhﬂm%mrﬁtrmpheﬂylm peaiteiflneromeyhyl plyeidin-p-yl)-piperazin-1-yl]-
- met hanone
> [ 4- (?%%8% 4-trifluoromethyl - phenyl)-piperazin-1-yl]
- (Boiephaiesyl-barigb-phepyip444(ditrifluoromethyl-pyridin-2-yl)-piperazin-1-yl] -
1-yl EP en I - met hanone, 3-
[4-( phenyl ) - pi perazi ne-| -carbonyl ] - N-net hyl - 4-
pY4-(Bbtstho-pytimidin-behagpaatihflofitR-aeorpBelif-44yl-5-nitro-phenyl)-
(4-cya 2-f1uoro-phenyl) -piperazine- | -carbonyl]
- N ﬂ}ﬂno&e pyrrolidin- | -yl- 20 benzenesul f onani de,

10 3{4- K<4c1612>r5—5uﬁﬂﬁo&nidth;fllpzyﬁﬁmxymybxpmemyi -yt pi2p@bagtiolia=4-yl-5-

| - carbonﬁag m@é gl -4-
pyr r BT nfl)y’in RA%%hesul f onani de,  3-
[ 45- ﬁi’etﬁdn@ﬁﬂﬁm Rfmérbh@ﬁ&@%ﬂfp}llenﬁwﬁﬂ drifhronaetiyiyrimidin-4-yl)-

| - car bony| ]
pyr r BIPEEAZAL l‘Y I'mS E%‘i‘\eesul fonam de, 25

3¢5 i‘ne&lfar@ﬁﬁfohbfl‘ Z1hdrpR6En-2NE PHehylPI] Msaﬁﬂﬁkﬁohxe@a,nggmﬂlhm 4-yl)-

- N- net hyl - -p perl din-1-yl- benzenesul f onam d
15 [ 4- (RlPGWH’G e‘ﬁ'ﬁh)an%‘i“beram ne-| - car bonyl ]

gb “ERliitesutfoRiyREh Hol1n-)4|-yl eRy ?—fﬂﬁsﬂtﬁﬂm&@hyli’pynhﬁdm 2-y1)-

cyano- 2-fl yor o-phenyl) - pi perazi ne- |-carbonyl]
- N rrﬁtH‘?}'ﬂZlerYll p’é‘ﬁb&Pﬂne | -yl- 30 benzenesul f onani de,

35-[445- rﬁ@thﬁﬂéﬂﬂo&fl-fZLﬁhg AISITdI’iBe@ﬂ Benz@&l@-%ﬁ;?e%h{'ﬁ—l—yl] -nicotinonitrile
I-car onyl ] -N-ne - pi peridin-1-

mﬁléagmtﬂmwa@orphpwwmnwﬁ%gﬂaﬂﬁoromeﬂgx}ﬂ pyridin-2-y))-

4 10 ohenyl ) -pi pera2| ne- |
20 car goa&dzm ?%eﬁggﬁggﬁl fonam de,

3{4-43¢ Mctrlﬁuarqmqthy w2 - PWﬁ’é‘ﬁW 1-vHr (Femsthapesulfonyl-2-
car b?{%?ﬂolh‘i— L —%ﬁén )'methanone

pi pe enhesul fonam de, WO 2005/023260 -173
p@',(@pmg@m-pmg@%y@ -piperazin-1-yl]-(5-methanesulfonyl-2- morpholm 4-yl—

[4 ( Lﬁl)ol\éﬁfh%ﬁbfléﬂ uor onet hyl - phenyl ) - pi per azi ne-| -
25 pl(ffzrsllﬂ nesulfopiyl- bm@hehluri‘lﬂdmiﬁﬂﬂé' [4-46-trifluoromethyl-pyridin-3-y1)-
[4-( [{eﬂiﬁi 21;’? fﬂeﬂfzwﬁé onet hyl - phenyl ) - pi per azi ne-1-ca

rbon mor phol i n- 4-yl - benzenesul f onam de
of4-%3-fluoro-5- tr1ﬂuoromethy1 -pyridin-2-yl)-piperazin-1-yl}-(5-methanesulfonyl-2-

SaE gg%olipf“lﬂﬁ)%&% AI}]l)h ﬁ)ﬂf L QERL hy! - phenyl ) - pi per azi ne- | -
WS-mhﬁthamsdfcyiyLBenmhebnﬂ%)dfﬁmﬂé- 44 6-mpetbyrpyoidin-3ofl)-piperazin-1-
forny]_a}ngthgn&gcordl ng to claim1 wherein

(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

35 (5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(6-trifluoromethyl-pyridin-2-yl)-

piperazin-1-yl]-methanone



hetaryl is a 6-nmenbered heteroaryl, containing one,

two or three nitrogen atons, optionally substituted
woypowne3wo nore substituents sel ected fr om t he PQTEBR001509665

consi sting of hydroxy, hal ogen, 12?2

(d-Co6)-al kyl, (C1l-Co6)-al kyI ﬂ) tuted by hal ogen,

&%{%C(R- E kl%%’!,-@(- Sor lﬁai ﬂ] phe St}b@t —tntﬂ%gr&){etﬁﬂ ﬁgﬁﬂl’dm -5-y1)-

(d - @@er@ddf—)&Ll-i&{bﬂmmaed R2' are mdependently from

h%’ Ao benespI %ﬁomh&sﬁ@ Bty (%1(sc&5ﬁof rh{tgyl -pyridazin-3-y)-
( C2- Gperatikd Z39;1116@1@111066) al kyI substi t ut ed by

; h%ﬁ%? hietteater bty F oDy Rberipd Yeap-mppgpesgifonyl-2

( CH2)horphylin ALyl 4sheRd) - nlikf’eha{tdlem are independently from

e%c r}gﬁ.;xaxéqsgg dr ogen@(%é)g e]r&p réff (5 1ﬂuoric(>X1ethy -2,3,5,6-tetrahydro-

S—(Cl[i brp’syh&ydlzxsﬂljzmb&lmnes NR'R12; 30 R and R$ are
|ndepen ently from each other are hydr ogen,

(CH2) n- (C3-CoH) - cycl oal kyl or (d-C6)-alkyl, or form
10 L oget her chtadaeme aia6i0h o coritp6lndsh Yoramela handitherd a
WD_ 2005/ 023 &9%? 04/0 665 -174 het erocycl oal kyl
r iARgTMmagRuf] alc9eP Broéaﬁlcf’f“(?ﬁls?o the N atom

a further heteroatom seI ected fromthe group

conS| ing.of N, So s hydroxy, (d-GC6)-alkyl,
c@> R%BP%QF?WO“’E‘&”B&““%I koxy or NR R8: 5 RI1O0 is
(Cl C6)-al kyl, (CH2)ri (C3-C6)-cycloal kyl or NR7R8;
R1' and R12 are independently frdm each ot her
hydrogen, C(O -(d -C8)-al ky|N\{§b2 (Cl- C8)-al kyl, or
formtogether with the N- &om Et-rrenb?red heteroaryl
10 group optionally containing in addi tion to the N
atom one, two or three nitrogen atons and wherein the
h%g@g :Pogﬁ@gpfolrﬁmﬁptl onal Iy substituted by hal ogen,
(C1l-Co kyl or (CH2)"(C3-C6)-Cycloalkyl; nis 0, |
or 2; 15 and to pharnmaceuti caIRIZy _gTcept abI e acid
addition salts thereof. 8. ADcoNpound of forrmula 1-4
according to claim1 1-4 20 Rhetaryl is a
6- menber ed heteroaryl, confai one, two or three
nitrogen atons, opti onaIIy S pted by one or nore
substituents sel ected from the deoup consisting of
1shydroxy, hal ogen, NO2, CN, (d -06)-allkyl,
(Cl-Co6)-al kyl substituted by hal ogen, (Cl- C6) - al koxy,
( tituted by hal ogen, NR7R8, C(O R9
%32%31@%5'@%@“?@ hydrogen or (C-C6)-alkyl; ON is
a heterocycloal kyl ring, optionalky cgataining in
addition to the N atoma furthep 3Q“heteroatom
sel ected fromthe group consistijng gf NgsS or 0, which
[ 665 -175

wherein Z is OH or halogen and the other substituents are as defined in claim 1, or

b) reacting a compound of formula



WO CGhig)n32ee ( C1- C6) - al kyl ,

10

unsubstituted or substituted by (CH2)n hydroxy,
(A -C6)-al kyl, (Ci1-0C6)-al koxy,

atom a 5-nenbered heteroaryl %Eﬁyp, optionnal |y
containing in addition to the atomone, two or three
further nitrogen atons and mhireig t he heteroaryl
group is optionally substituteq byj(d _5 C6)-al kyl;
~omeAch ot her

R3, R4 and R6 are indepe N
hydr ogen, hal ogen, (d - \g;glkyl

10 RS is N@®, CN, (O RS, atiyl, SO02R10 or
is NR'RL2; R7 and R8 are indépendeptly from each other
hydrogen, (CH2)n (C3-C6)-cycloal kyl or YC1-06)-al kyl,
or formtogether wwth the N atomto which they are
awithehethpoundeifésaeule | oal kyl ring, optionally
containing in addition to the N atoma further 15

het eroat om sel ected fron1th§z I@ﬁp consisting of N, S
or 0; RO is hydroxy, (Cl-GC6)-alkyl,

(C3-C6)-Cycl oal kyl, (Cl1l-C6)-al koxy or NR7R8; R10 is

( &1 anpeind/of fofrapla) n (C3- C6) - cycl oal kyl or NR R8; 20
R11 and R12 are independently from each other

hydrogen, C(O -(Cl-C6)-al kyl, SB2-(g1-C6)-alkyl, or
formtogether with the N-atom & 5- fenbered het er oaryl
group optionally containi i itioR’to the N atom
one, two or three nitrogeﬁg\\ g wherein the

het eroaryl group is opti y 8t 1 ed by hal ogen,
25 (Cl1-C6)-al kyl or (CAR)n( 1536)--yCIoaIkyI; nis O,
| or 2; and to pharnaceutically acBeptable acid
addition salts thereof. 30 9. A conpound of formnula

1-4 accordi to glaim8 l.ch_compounds are .3-
RS Rich Skt S bR A R e he il - ca
rbonyl] -N-nethyl-4- norpholin-4-yl-benzenesul f onam de
( 2- oy phatting-asopiposngdof faymyiteeny | ) -
[4-(5-trifluoronethyl-pyridin-2-yl)-piperazin-1-yl] -
met hanone 35 RZ R?

[ 4-(3-chloro-5-trifluoronethyl QpyriNdi n-2-yl)-pi perazin
-1-yl] -(2-norpholin-4-yl-5¢ h |') - met hanone
WD 2005/ 023260 PCT/ EP2004/ 009665 6 6-
[4-(2-norpholin-4-yl-5- NG bg -ﬁ&perazin- [ -yl]
-nicotinonitrile [4- (3 -chlpto-pytjidin-2-yl) -pip
erazin-1-yl ] - (2 -norpholin-4-ylR 5 -nymro- phenyl) -
met hanone (2- nor phol i n-4-yl -5-nitro-phenyl) -
[4-(4-trifluoronethyl-pyridin-2-yl)-piperazin-1-yl] -
5 met hanone (2-norpholin-4-yl-5-nitro-phenyl)-
[4-(6-trifluoronethyl-pyridin-2-yl)-piperazin-1-yl] -
et thaannep quad (B faomodo- pyri mi di n-2-yl ) - pi perazin-1-yl]
-(2-norpholin-4-yl-5-nitro-phenyl)- nethanone to
[4-(6-chloro-5-trifluoronethylsgyridin-2-yl)-piperazin
-1 -yl]-(2-norpholin-4-yl-5- nitro-phenyl) -nethanone
(5- et hanesuyl f onyl - 2- nor phol i n-4-yl - phenyl ) -
[@%@@P?W%@éf@ﬁ‘ﬁ?]ﬁyl -pyrimdin-4-yl)-

RZ R?
0 N7

wherein X is halogen and the other substituents are as defined in claim 1,

or form together w t hPCIEPYM04/009665



pi perazin- |-yl] -nethanone
(5- met hanesul f onyl - 2- nor phol i n-4-yl - phenyl ) -
wp42e(582820 f | uor onet hyl - pyrim di n-4-yl)- 15 PCT/EP2004/009665

pi perazin-1-yl]-nmethanone 7

(5-nethanesu|fony|-2-nDrphoIinfi-ar-phenyl)-

[4-(5:trifluoronethyl ~pyrimdin-2-yl) - piperazin- |

Syl c)_rﬁ%clnﬁgﬁézﬂgnpé)png of Formula

[ 4- (5- met hanesul f onyl - 2- nor phol i n-4-yl ;,benzoyl ) - pi pera

zin- l-yl] -nicotinonitrile RN

(5- met hanesul f onyl - 2- nor phol i n- phenyl ) -
Réiperazin- I

[4-(5-trif|uoronethyl-pyri?*iPQ
-yl] -nethanone [ 4-

Rf- pi perazin-
n-4-yl - phenyl)

(3-chloro-5-trifl uor orretAh)yﬁ\'ky}(lniF@F
l-yl] - (5-methanesul fonyl - 2- %Drphq}

- met hanone [ 4- (5-ch|oro-pyridin-2-y(¥ - piperazin- 1
-yl'] - (5-nmethanesul fonyl -2-nor phol i n-4-yl -

ph 25
(éﬁﬁ%%%gﬁg%ﬁ@¥g%§?-2-nnrpho|in-4-y|-pheny|)-

[ 4to(agsompiouind of érerdly/| - pyri di n-3-yl)- piperazin- |-yl]
- met hanone [ 4- ‘
(3-f|uoro-5-trif|uoronethyl-pyriﬁﬁggzﬁyl) -pip

erazin-1-yl ] - (5-nethanesul f
nor phol i n-4-yl - phenyl) -ne

(5- et hanesul f onyl - 2- nor phol i'h- ghenyl ) -

[4- (6-nethyl-pyridin-3- yLi<pipea: 7430 yI]

- met hanone Ar R'
5(5-nethanesu|fony|-2-m)rpholin-4-y|"”‘bhen3ﬁ3)-
[4-(5-nmethyl -pyridin-2-yl)-piperazin- |- yl]

- met hanone . .

( swhereincthe sihstisiepts-are avdefinsdimdaiy L. pheny! ) - [ 4-
(4-trifluoronethyl-pyridin-2-yl)- piperazin- | -yl]

- met ipnRReinkt compound of formula

(5- met hanesul f onyl - 2- nor phol i n-4-yl - phenyl ) -
[4-(6-trifluoromethyl-pyridin-2-ylg*> pizperazin-1-yl]
- et hanone WD 2005/ 023260 - 177 QPCMWEP2004/ 009665
(5- met hanesul f onyl - 2- nor phol in-4
[4-(2-trifluoromethyl-pyrinfdiN-5-
- met hanone N 6
(5-nethanesu|fony|-2-nnr®ﬁbl|nR4RyI- herfy! ) -
[4-(6-trif|uoronethyl-pyridazin-3-yImH2piderazin-I
-yl'] -nmethanone 5

[4-(4-dinmethylam no-[1,3,5]triazin-2-yl)-piperazin-1-y
I']1-(5-met hanesul f onyl - 2-

nmor phol i n- 4- vl.- pheny},) - met hanone or

10(5- AAHESY 8E§FF§4%Drpholin-4-y|-pheny|) -
(5" -trifluoronethyl-2,3,5,6-tetfahydro- [
1, 2' ] bi pyrazi nyl - 4-yl) - met hanoReAX10 10. Processes for
preparati on of compounds of fornula | and their
ph@gg@&gggﬁ&p&fimnﬁgﬁept abl e salts, which process
conprises a) reacting a conpound of formula rN Ar'N
JR wth a conpound of formula 1JR2R2'R2R2

O N .
(\N R
Ar’N\)EL RE R
HN‘ 14
A"'R IC




O,N15rc Ill to a compound of formula R 0 N' Ar

.11 wherein Z is OH or hal ogen and the other
weubmsteseent s are as defined in claim1, or bPCI/EP2004/009665

reacting a conpound of fornula 2005/ 023260

PCT/ EP2004/ 009665 -178 Ar V with a conmpound of formula

VR\Iﬁgg‘. 0 | g4 ) _'ﬂ}g@

er gmr?(t& g%'af ogﬁn@éﬂd E §6gt% F% bgo) uen érﬂal\érs%ﬁ]grs
d&bsﬁwntsr@rwsedﬁﬂi irgglaimehet i ng a conpound of formula
VIl 10 with a conmpound of fornula ArX to a conpound of

f or iylaceg 4 compghRidofformuldal ogen and the ot her

substi t uents are as defined in claim1, W 2005/023260
-179 c) reacting a conpound of fog a"mFg wi th hydrogen
on Pd/C to a conpound of forrrula R?N O~N Ar NH2 IB

5 wherein the substituents in claiml,
d) reacting a conpound of 0 R'N.
Ar/N

5
with a compound of formula
RC(OE)s
to a compound of formula
RZ R
o) N’R
R3
N
Ar'N\>‘E|1 R° R*
N 15
NR
N-N

ID

10 wherein R" is hydrogen, halogen, (C;-Cs)-alkyl, (C;-Cs)-alkyl substituted by halogen or
(C3-Cg)-cycloalkyl and the other substituents are as defined in claim 1,

f) reacting a compound of formula

with a base

15 toacompound of formula



1o with a conmpound of fornmula R14AX to a conpound of
formul a Ar PCT/ EP2004/ 009665 WD 2005/ 023260
wWOCHsER2604/ 009665 - 180 wherein X i s hal ogen, RACTAP2004/009665
-¢(O- or -SX-, R14 is (A-C6)1¢ kyl and the other
substituents are as defined in c aiml, e) reacting a
compound of formula R2" R2 O N NH IB5 wth a
compound of formula RI5C(CEt) 34t \ﬁ/gorrpound of
formula Ar NN ID 10 wherein RL5 i$ hy ogen, hal ogen,
(C1l-Co6)-al kyl, (C1-Co6)-al 2 d by hal ogen or
(C3-C6)-cycl oal kyl and t t tltuents are as
defined in claim1l, f)preacting®a>¢onmriund of fornula
CNwith a base IE 15 to a coﬁ?’pound of forrmula WD
2005/ 023260 PCT/ EP2004/ 009665 -181 20H2 2 R~, NR Ar O
C]—| IF vvherein the substituents are as defined in

reactlng npound of fornmula 2' z O R%
NPQ’ T‘Wi‘#ﬁl aéfieg%‘?d&ﬂlcgf’“F?%NH to a conpound

of formula 10 vvherel n the substituents are as defi ned
i N cgaieadtingha)corgpaaht pf famdapound of fornul a

R
07 OH g
5
with a compound of formula
R’R°NH
to a compound of formula
0 Rin/Rz

10 wherein the substituents are as defined in claiml,

h) reacting a compound of formula

Br X



RR NR2 0 X WD 2005/023260 with a conmpound of
formula to a conmpound of fornmula 5 16 -182 SnBu3 OR
w&R03@02326°2004/ 009665 wherein R is (Cl-(C6) - al KpCT/ER1®4/009665
is (d-C6)-al kyl or (C3-06)-cy(_:I$?1kyl and the ot her
substituents are as defined in & aiml, j) reacting a
conpound of formula\ NRa OR X 10 with a conpound
of formula H X, N, X 152 UR X-X XII to a conpound of
formula WO 2005/ 023260 PCT/ EP2004/ 009665 -183 R2 (r)
RWith a gomppindepfformpls CH or N and the heteroaryl ring
is selected fromthe group consisting of i mdazole,
pyrazole or triazole, RL5 is hy3mrBéen, hal ogen,
(A -C8)-alkyl, (d-06)-alRy bstituted by hal ogen
or (C3-C6)-cycloal kyl and thé”ot HeR sgbstituents are
as defined in 5 claiml, and if desired, converting
t he conpounds_.pbtajned into pharnaceutically
ad@apspmprun Sf:ﬁ%&mélii’diti on salts. 11. A conpound
according to claim1, whenever przepared by a process
as clained 10 in claim 10 or byRan,Rﬁui val ent net hod.
12. A nedi canment contai ni ng ong or nor e, compounds as
claimed in claim1 or R

N
Ar/NVé R® rR*

0" R IH

wherein R is (C;-Cg)-alkyl, R' is (C;-Cg)-alkyl or (C3-Cs)-cycloalkyl and the other

substituents are as defined in claim 1,

j) reacting a compound of formula

10

with a compound of formula

to a compound of formula



contai ning 1-
[ 5- (am nosul f onyl ) - 2- (4- nor phol i nyl ) benzoyl ]

wo4ehesysh - pi perazi ne, 1-(4-nmet hoxyphenyl ) - 4- PCT/EP2004/009665
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[ 2- (4-norpholinyl)-5-nit robenzpi/iH_ - pi perazine, 15 1-
[ 2- (4-nor phol i nyl)-5-nitrobenzoy -4- |

2=nitro-4- (trlfluororrethyl)phenylz} Jpi perazi ne,

1- ( 4- met hoxyphenyl ) - 4- R
-nitro-2-(1-pyrrolidinyl) benoyl - pisper azine, 1-

[4-(2- hydroxyethyl) - Ret 3\
i trobenzoyl] -4-(4- tho Anyl ) - plpera2|ne 20
2-fluoro-4-(1-oxopo v ;

-n
[ Ehzo
-nitro-2-(1-piperidinyl)b zoyI]N pi perazine, 1-
- f

- [

[

\ rd

| uor o- 4- (1 oxopropyl)phenyl]x X

5-nitro-2-(1-pyrrolidinyl)beidzoyl] -piperazine,

2-f|uoro-4-(1-oxopropy|)pﬂ%ny ] -4- [B-(4-nethyl -
p perldlnyl) 5-ni trobenzoyl] - piperazine, 1-

%7 rf%]ﬁ) i?%é%{(%i@a&g {rh%?%élhe)r {{';EMF# is rseg Cet%dz %rorln] the gHup consisting of
upelnaazle,rpafrazmle C{r ZHMOlﬂ;Ro ig hydrogsm pelogen., X ﬁhé?n»hljkyk 4C1-Ce)-alkyl
I 1 r
gul{sﬁﬂ[@c[ Pﬁﬂh?%%ec)r{ )Sé'?rgs %7@2[61 mﬂ%ﬁng a&eoc?ctlgﬁ; sﬁ]gétﬁﬁents dfe as defined in
-2 ml nnrphollnyl)benzoyl] -4-(4-
ni trophenyl) - pi perazi ne, WO 2005/023260
Pedd EP2004/ 009665 - 184 1-(4-acetyl -2-fl uorophenyl) - 4-
[2 (4 nmor phol i nyl ) - 5- nltrobenzoyl] - pi perazine, 1-{4-

. 3 £l Hﬁ%P%h%WFﬁ"{gﬁﬁgﬁ%ﬁtB{’g% %al}{eci m[t)o Bﬁa{r%lzalcgutilcaﬂ)lr llcceptable

[ 4cil 4ddiibhealts:- phenyl ) - pi perazin-1 -yl ]
- (2-norpholin-4-yl-5-nitro-phenyl)-nethanone. 5 and

phar I [
ol c et aRY i REGRER i MR prebiedly o procesg a claimed
i i ﬂ@@t&onﬁs@ve%ﬁ?ﬂ%me@ §%&ine uptake inhibitor. 14.

A nmedi canent according to clains 12 and 13, wherein

the ill nesses are psychoses, pain, disfuncti n, .

e mor y1 2k AR 60T e AT RO COMBRBRYS 2% Figedimgpim 1 or

lgoﬁkﬁﬁﬂfes in which cognitive processes are inpaired,
such as attention deficit di ord zhei ner's

d|ls[éa@gnn(}sglforfylé- éamgrphelipy) stGPQ:‘I?fBSTa?We’CI ai m
Qn@t.fhoiypﬂenyl? -[2- (4 morpho 1)-5- n1tr0benzoyl p1peraz1ne,

(a%ggyégoggﬂﬁrwobeqmyﬁ ' ny' ) be O)roqlethyl)phenyl]-

3
(% Zg{bol inyl)-5-nit robenzoyl ] - p| perazi ne, 15 1-
(1(4 nor phol i n%/l )-5-nitrobenzo

rmethoxyRhenyl #lSrwitor Infl Pm@ﬁéfmybberﬁpﬂ&wm%ne,
(p %I Ptle((zﬁg?@f Y1 ?> C}perazmyl 5-nitrobenzoyl]-4-(4- methoxylphenyl)-

4-

2-

2-

2-

1

5- pyrrol di nyl )'benzoyl] -piperazine,
Pipefagirep- hydr oxyet hyl ) - 1- pi perazi nyl ]
5_

3=

[
[
1
[
[
1-
| -

[
[
p
[

[
[
[
1
[
[

'ﬂl{({i‘@qn@ 10444 roéﬂgfh Hg QQPSYIBE%[W@ Elﬁéhﬁﬁfyﬁ%bﬁ‘z‘?yyl 148 perazine,
[ rﬂuqso-zk-(lio:mpp@mﬂmhqwly @zmgmoy (bwmplaémﬂébenzqyl -piperazine,
| h | _ -
% [2 ftﬁ%'? f_ 1- &%f??@ﬁfpﬁ)@w{} -gab[(e?ﬂézﬁo 1]"}671 1- p1 err%ld%?}ﬁ)GS n1trobenzoyl]
[ Rifferazine- 4 (1- oxopropyl ) phenyl ] -4-
[

Mz 2 (e hzifiyl)-5-nitrobenzoyl]-
5B by e BB jcoenon

[ Digfedazims, hyI -1 - pi perazinyl)-5-nit robenzoyl ] -
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,



25 pi perazine, 1- [2-fluoro-4-(1-oxopropyl)phenyl] -4-
[ 2- (4- nor phol i nyl)-5-nitrobenzoyl] -piperazine, 1-

wP3e0s[02828et hyl (phenyl met hyl ) am no] sul fonyl]  PCT/EP2004/009665

- 2- (4-nmor phol i nyl ) benzoyl ] -4-(%-
ni t rophenyl) - pi per azi ne, 84 -

rolbé%q &%‘ﬂ%ﬁrgg ﬁ%—?? %% or%a&%ugylf) E%ngo enz0 5 plgerglz&le,

[ 4-{£2{4¥(2-ploophalind4-yl-5 mittbtenz @R pipytayinpl 8 F RAubrol phédryl} -ethanone
-3 ﬁLuoro phenyl } - et hanone and | 4-

t hoxy- phenyl) - pi perazi n-1-yl ]

(E‘mmﬁmyﬁénﬂb—p@dﬂazﬁﬁﬂ =R e orplhaina3bBeitrbQhehi®-methanone.
manuf act ure of nedi canents for the treatnent of
psydiphsesaceptically acseptabledgipieaitat i ve di sfunction in
menory and | earning, schizophrenia, denentia and WO
2005/ 023260 PCT/ EP2004/ 009665 -185 ot her di seases in

- whi ch 1808 Bﬁetdﬁééﬁleﬂf 2 S?cﬁﬁ‘% tP8nd A@& ereat et (ﬁ%ﬂnesses based on the

10

15

20

25

30

attention deficit I sorders or zhel mer”s di seas
1@lycimeantakedmiPUer-as herein before descri bed.
14. A medicament according to claims 12 and 13, wherein the illnesses 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-[5-(aminosulfonyl)-2-(4-morpholinyl)benzoyl]-4-phenyl-piperazine,
1-(4-methoxyphenyl)-4-[2-(4-morpholinyl)-5-nitrobenzoyl]-piperazine,
1-[2-(4-morpholinyl)-5-nitrobenzoyl]-4-[2-nitro-4-(trifluoromethyl)phenyl] -

piperazine,
1-(4-methoxyphenyl)-4-[5-nitro-2-(1-pyrrolidinyl)benzoyl]-piperazine,
1-[2-{4-(2-hydroxyethyl)-1-piperazinyl]-5-nitrobenzoyl|-4-(4-methoxyphenyl)-
piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-piperidinyl)benzoyl] -piperazine,
1-[2-fluoro-4-(1-oxopropyl)phenyl]-4-[5-nitro-2-(1-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
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other diseases in which cognitive processes are impaired, such as attention deficit
disorders or Alzheimer’s disease.

16. The invention as herein before described.
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