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W@ £8o¥072436 | NHI Bl TORS FOR THE TREATMVENT OF NEURGXXAP1044/014082
AND NEUROPSYCHI ATRY DI SORDERS The present invention
relates to conpounds of the general formula wherein Rl
is -OR 1, -SR1 or is a heterocycloal kyl group; 5 Rl is
| oner al kyl, | ower al kyl substituted by hal ogen or is
[4- (HECERD2RY DY 13 ¥ EROANKY v R isS susstr@rusnl oMy ) iethianon®( S¥rIvaTIVES
as cr2bikd eweispakteH 1 NDRTOI) EMirptroks rOR3THYM TREATMENT HFGRBIROLOGICAL
or N, 10 R3/R3 agfp inAdependentrkyc foreormeash ot her
hydr ogen, hal ogen, |ower alkyl, CN, NO
-S( O 2-phenyl, -S(O 2-1ower alkyl, -S(O 2-pyridin-2, 3

or 4:vyl, enyl. optiqgnally substituted one or two
bbby EVben 8P Fembe AP Bt BoEh BFnfRng "ot ' Moo
or hal ogen, or is |ower alkyl sub$titgited by hal ogen
or is -C(O-lower alkyl; nis ork2; 15 and to
phar maceutical |y acceptable #cid adon salts
thereof. The present iny it el atteg”t 0 conpounds of
general forrmula |, to pharfraceutical gonpositions
cont ai ni ng them and thei ¥ Use in the trehtnent of
neur ol ogi cal and neuropsychiatric disorders. It has
sur phisinngl y been found that the conpounds of genera
formula | are good inhibitors of the glycine

trapsporter, 1 (A yT-. 20 1), d that they have a good
set Bt ot B ek Gt hite el s (G uT o)

i nhibitors. Schizophrenia is a progressive and

devRBSt ais lomgr dledrloveaglkybiubditstedbehaiégan acis ef G agctsipalkyl;
epi sodi c positive synptons such as del usi ons,

hal Rucijgas(oppwet ARHGBLOPNEIALHE! 2SkyBND, or CN;

X! isCRorN;

X* isCR% or N;

10 R¥R* are independently from each other hydrogen, halogen, lower alkyl, CN, NO,,
-5(0),-phenyl, -S(O),-lower alkyl, -S(O),-pyridin-2, 3 or 4-yl, phenyl, optionally
substituted by one or two substituents selected from the group consisting of NO; or

halogen, or is lower alkyl substituted by halogen or is ~C(O)-lower alkyl;
n is0,1 or2;

15 and to pharmaceutically acceptable acid addition salts thereof.

The present invention relates to compounds of general formula I, to
pharmaceutical compositions containing them and their use in the treatment of
neurological and neuropsychiatric disorders. It has surprisingly been found that the
compounds of general formula I are good inhibitors of the glycine transporter 1 (GlyT-

20 1), and that they have a good selectivity to glycine transporter 2 (GlyT-2) inhibitors.
Schizophrenia is a progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, thought disorders and
Pop/25.10.2005
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(Lewi s DA and Lieberman JA, Neuron, , 28:325-33,
2000). For decades research has) focused on the
"dopam nergi c hyperactivity" hypothesis which has |ed
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Ps chiatr 68-679, 1999 retra eni c
3 %‘é’F’HQ’eF‘% ERIROD PRI G K S TOVEAR SR s & wel s
dbgrpheeyd)béhﬁﬂoo,rthhs Absebyrresdmitlingsclizophratia tropatthﬁase{]awtt DCetal,
%kg% eﬁsgghatgh 45 I%%é u@%glb?&)‘ %Qrtllé(rrﬁdor? lflr%SQ n}%d 1c<§ )garesmalg reduced
IlWBl& of émd}iMB}AHa]cm vhit WSPgts'lblelt@wrnl @mhrmdmﬂs @mmhzr ltd #wse observed
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t itch for. .
gat | nSemet R Sors e br S S Mot s dvingiplpy  critca

role in synaptic plasticity, learning and memory, such that NMDA receptors appear to

serve as a graded switch for gating the threshold of synaptic plasticity and memory
formation (Wiley, NY; Bliss TV and Collingridge GL, Nature, 361: 31-39, 1993).
Transgenic mice overexpressing the NMDA NR2B subunit exhibit enhanced synaptic
plasticity and superior ability in learning and memory (Tahg JP et al., Natur, 401- 63-69,
1999).

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

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

The amino acid glycine is known to have at least two important functions in the
CNS. It acts as an inhibitory amino acid, binding to strychnine sensitive glycine receptors,
and it also influences excitatory activity, acting as an essential co-agonist with glutamate
for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is released in an
activity-dependent manner from synaptic terminals, glycine is apparently present at a
more constant level and seems to modulate/control the receptor for its response to
glutamate.

One of the most effective ways to control synaptic concentrations of
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ThonidR vT-§ Hsaitetdur 1s%ﬁrrgfar1§1|ﬂg 05 bt hdRelsbN&n dsalternatwe
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15 nodelebedtimENSagdiit peéplafal ttiveres,ywieptds GlyT-Ansspesific omthe CNS.

| {i (
LT oy 4P O S i,
sprrespondingi to sirachaine sensitivreglycans egepsers batiales putsidaihesegreas, where
Gif PR Ss"tﬁateﬂ k@¥e BROIVED R ﬁn@ﬂﬁlafl@ﬂl 8f NMIH A @eceptor function (Lopez-

term na p ti ic actions an
yerfins ﬁ&@ Mol e BOT a1 £ R 20O T, 8o Shaseitcee S banse
20 WMD&A M:ﬁépﬁkleacﬁﬁntg Isyto eleeatt teglyziresypnagitiationed we local
term nal s_an urroun fli T
arEfaeRDe SOt o SRR gF&gte%LeWL%g 3P ORT:1 Winsporter
((Etl)g&'r-ebnﬁndtz(l; yroc2Ayat. pA@@d Sci. USA, 95: 15730-15734, 1998; Chen L. et al., J.

Neurophysiol., 89(2): 691-703, 2003).

Glycine transporter inhibitors are suitable for the treatment of neurological and

25 neuropsychiatric disorders. The majority of diseases states implicated are psychoses,
schizophrenia (Armer RE and Miller D], Exp. Opin. Ther. Patents, 11 (4): 563-572, 2001),
psychotic mood disorders such as severe major depressive disorder, mood disorders
associated with psychotic disorders such as acute mania or depression, associated with
bipolar disorders and mood disorders, associated with schizophrenia, (Pralong ET et al,,

30 Prog. Neurobiol., 67: 173-202, 2002), autistic disorders (Carlsson ML, ]. Neural Trans,.
105: 525-535, 1998), cognitive disorders such as dementias, including age related
dementia and senile dementia of the Alzheimer type, memory disorders in a mammal,
including a human, attention deficit disorders and pain (Armer RE and Miller DJ, Exp.
Opin. Ther. Patents, 11 (4): 563-572, 2001).

35 Thus, increasing activation of NMDA receptors via GlyT-1 inhibition may lead to
agents that treat psychosis, schizophrenia, dementia and other diseases in which cognitive

processes are impaired, such as attention deficit disorders or Alzheimer’s disease.
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splicing and alternative pronoter usage (la, Ib, Ic
and 1d). Only two of these isofgornms have been found in
rodent brain (AyT-la and AyT-1b). GyT-2 also
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dul ati.an cglfNI\/D recepto funtlon z- Corcuera B
rmyng, scmﬁqp TR A eg}eafl a o 12%5156352 ox%l c-ﬂgaglve(pﬁ%cesses are

shpdaitedgsuchas enhahmedeﬁmﬂlsbﬂieamroﬂzlmmbm diyeasa to

el evate the glycine concentration in the | ocal
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transporter
Fehdgopheatid, cogritive mmlrrrwsAan@alz mmmssasm 1998; Chen
L. et al., / . Neuroph gsiol, 89(2): 691-703, 2003).

G YCERRhéHRNEARE trﬁr:nﬂlcnmnbllua@sr Al r3E@nit whik ARk all Heirldderesponding
t r eat ment J‘Lﬂrneur OL‘F cal and neur opsychi atric

gradiogsran §Sof di seases states i n’pl i cat ed
ar e ses chi zaphr en ner R and

0. Rl el B Ffaweﬁ%er hEr L SR St orBranched:
p]sgm @ﬂtuPO:ol’mmdngi freoat ter Bcabahat@mssoy ex;smpsta,] methyl, ethyl, propyl,

T R T ﬁgvecgglgcﬂgg?pgﬁm

aStSh(lC-ILHtaeb‘bmatbhlsbl pol ar di sorders and nood di sorders,
associ ated Wi th schizophrenia, (Pralong ET et al.
ZT ggr aglsee rh(ebl (r)’: tlslé te@rZu'\‘/‘E;fc %all%g '\%enog S ’atuexl‘gtteld CT&@“ ring, containing

K2t 5867 catBABItonsofpniexdmple dydcmrdpylscyslopbnta}soxdsmﬂehtptﬁs
i ncluding age rel ated denmentia and senil e denentia of

the ALZRShMESwdriBGl sBSHRENA B BREHES Gerddledh FRIIRL straight- or

branched-chain group containing from 1 to 7 carbon atoms as defined above, wherein
one or more hydrogen atoms are replaced by halogen, for example -CF;, -CH,CF;,
-CH,CF,CFs, -CH(CH3)CF;s, -C(CH3),CF3 or -CH(CF3;)CH,CH3;

The term "halogen" denotes chlorine, iodine, fluorine and bromine.

The term “heterocycloalkyl” denotes a non aromatic hydrocarbon radical, for
example oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl or thiomorpholinyl. Preferred is morpholinyl.

The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Encompassed by the present invention are compounds of the following structures
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activation of NVDA receptors via GyT-1 inhibition may
| ead to agents that treat psyclgpsis, schizophreni a,
denentia and other diseases in which cognitive
processes are inpaired, such as gitegtion deficit

di sorders or Al zheinmer's disease.|[bj ¢cts of the
present invention are the c nds;"ox™ formula | per
se, the use of conpoundssofpﬁgphul and their
pharmaceutical ly accrR blje salts fol,the nanufacture
of medi canents for the t tment of Biseases rel ated
to activation of NVDAR’eceptors via @ ygg1 inhibition,
their manufacture, nedi canents based on a conpound in
accordance with the invention agnd their production as
wel |l as the use of conmpounds of|forlnula | in the
control or prevention of i S ch as psychoses,
dysfunction in nenory andyl easnin chi zophr eni a,
denmentia and ot her djsegses™ n whi cognitive
processes are inpaired-ssuch as atténtion deficit

di sorders or Al zheingfr's di sease. The Breferred

i ndi cations using the conpounds of t hé fdtesent

i nvention are schi zophreni a, cogpitiye i mpai rment and
Al zhei mer' s di sease. Furthernor t fle i nventi on

includes all racem c m xtureS y ir correspondi ng
enantionmers and/or optigal \j sofer used herein,
the term"lower alkyl"y ot®s a salfurated straight-
or branchedchai n group taining fRom 1 to 7 carbon
atons, for exanple, hyl, ethyl, pr |, 1sopropyl,
n-butyl, i-butyl, 2-butyl, t-butyl and the |ike.

Preferred al kyl groups a[e(?roups with 1 - 4 carbon
athsnain thesubggtlertiersiap described #&oe cydoal kyl " denotes a
saturated carbon ring, containing from3 to 7 carbon

at 0MpreffREd EFAPRINRLs 6F e PREsCRYppliEdtfoniR€ Bd o ds of formula IA.
cydoheptyl. The term "l ower alkyl substituted by

%L&ga?lgli)re SIS go%u;?ousr’l%ts of fecl)trr%gllaSItAraaHe gnhotsé, wherein R'is OR" and R" is
lower alkyl, for example the following compounds
(4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone,
2-[4-(2-isobutoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-carbonitrile,
2-{4-[2-(2,2-dimethyl-propoxy)-5-methanesulfonyl-benzoyl]-piperazin- 1-yl}-thiazole-5-
carbonitrile,

[4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl] - [2-(2,2-dimethyl-propoxy)-5-
methanesulfonyl-phenyl]-methanone,
[4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl]-(2-isobutoxy-5-methanesulfonyl-
phenyl)-methanone,
{4-[5-(butane-1-sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-[2-(2,2-dimethyl-propoxy)-5-
methanesulfonyl-phenyl]-methanone,
(2-((R)-sec-butoxy)-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-
piperazin-1-yl]-methanone,
(2-((S)-sec-butoxy)-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone or
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-CH2CF , -CH2CF2CF3, -CH(CH 3)CF3, -C(CH 3)2CF3or
-CH(CF 3) CH2CH3; The term "hal.ggen" denotes chlorine,
i odi ne, fluorine and brom ne. The term

(mtogf Jsolaumhesurf@mipeﬁnﬂ?mm4%&m5 ﬁlﬁlﬁb@&:ﬁ@@&lb@ﬁhzol 2-y1)-

radi cal | e oxet any tetrahydrofuranyl,

PHREFEIR 4% p?’r"gﬁygg ‘azetidinyl, pyrrolidinyl,

pi peri dinyl, piperazinyl, nnrphollnyl or

Fbrtheuqupfmied myinpoﬁincéfoef foreaiila $A mrthlml whatlein R'ie OR&rand R'is lower

RPN RGP LA R T AR LB R RAL

races sal norg nic an aclds, such
as hydrochloric acid, nitric acid, sulfurlc aci d

BHdsiShseihenesulfanyldr (23, tulluaro- k-methyd-cthory)-benzar] ipiperazin-1-yl}-
Aghzble- _B&laﬂjo(ﬁltﬁg‘é d, acetic acid, succinic acid,

1R hRad s iar- BRre 3 - Pk T Eecmripanesationy2-(222-

tﬂil&ucpbe]serethyﬂ-mﬂmmy) pltengl] emethapanends of the fol |l ow ng

TGRS0 oA A AP0 A SRty

am%uqromdl}’h'@@a@ﬂ Zf)d} riperazinal - Yﬁslpé&!aaplllfy preferred
¢9Jm&hm§ulﬁfn { QI(Q@zatriﬂﬁo% ¢- ﬂqaﬁﬁeethmsr;meﬂﬂﬁw(§-tﬁﬁﬂoromethy1-
gb‘d i ovver yl, for exanple oW ng

#nyl4 piperazin- 1 -y methanone,
[[ﬂ-rﬁéhzﬁﬁ:@dlﬁﬁgsm (B gaydrrﬂu:a}rcaz ;ll-diihey}iy)-reﬂim)’-ﬁhén’yl]l- Faydsl- (2
-i.50pr 0PAXY-.5- esul f ony met hanone,
g‘?‘ﬁgeﬂféﬂ%ﬁwg’g&:ﬁyﬁﬁeﬁ%% Jﬂf az}%‘é Hzoyl ) - pi perazin
{ 5-nydthartelilfmyl-2-(65) e, BﬁnﬂumIIOI-bmethyl ethoxy)- phenyl] (4-(5-
%ﬁuo&&e AR5 ITBLIY brREAROXYII-RefiahBanesul f onyl -benzo

pI per In - - carboni’tril
ffineeshwwzl&wka1(¥ 322t o -1 ooethyl: %b‘b’@’r)é?bﬁﬂ)lli 14131 2
‘tl(l@u(%oﬂie | iyihzdpr2 Piﬁtp)era'im 1-yl]-methanone,
5 %%E%Eq%&i% ?gﬁyﬁyrlﬂ]tumodi- eyt eay [y p2giluoro-
etlgrb)btlhﬁmyQ HllrEipérariesiuflf -omsthgtomey| ) -
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-[5-(2,2,2-
trifluoro-ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone,
[5-methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-[5-(2,2,2-
trifluoro-ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone,

[5-ethanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5- trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(4-methyl-5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(4-methyl-5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone or
[5-methanesulfonyl-2-(2,2,3,3,3-pentafluoro-propoxy)-phenyl]-[4-(5-trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl]-methanone.

Further preferred compounds of formula IA are those, wherein R' is OR" and R" is
—(CH,)q-cycloalkyl, for example the following compounds:

2-[4-(2-cyclobutylmethoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-

carbonitrile,



met hanone,
{4-[5-(butane-|-sul fonyl)-thiazol -2-yl]-piperazin-I|-yl
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met hanesul f onyl - phenyl ] - net hanone,
(2- ((R) -sec-but oxy) - 5- net hanesyl f onyl - phenyl )-[4-(5-tr.
i fluoronethyl -thiazol-2-yl)-
Ipd- K)Sib’éiieﬂeslui%h}l tﬁﬁwlamnqnperazm 1-yl]-(2-cyclopentyloxy-5-

ut o et anesul fonyl phenyt’s [4-(5-tr
?‘ﬁtéﬁg‘F%}H’é’Pﬁ Phet‘wpa%a?‘a - pi perazin-1-yl]-methanone
4-( 2 brstape- d)fsobfyn)&)-ﬂmzlmhnq& uplfpenyin— plyHr(;zLayc[oﬁa(tﬂz}omhyl
n?etl%”egdlfé%gfpgﬁ r{m mbthhAgQ! - 2-yl ) - piperazin- 1-yl]

pre Trred compounds of fornmula I A
ar(4-(Eryseo-thitmsl-ai-vl) Rmerag;lrﬂqlcahdn)m&%cyclbpmloay s methyl-

g%hésh%ggnm opal ogen, for exanple the follow ng

conmpoun

3: cgglowfﬁlemé\h%mﬂ Britr Gariflporomethyl; (i Sy hiadiaspk2rif)-piperazine-
hasyhonbB tzayddesulfinpatidsi n- 1-yl } -

thi azol e-5-carbonitrile, {4-

[’{'urtfl?r prafgrrﬁe tc%rlqu:gfgﬁ)r?c?/ L()Ofnctnlrr]rll@ { ngarf t oJe wgexjce) QR for example the

fql owlqunpou@t hyl - et hoxy) phenyl] -nethanone,
[ 5- met hanesul fonyl -2-(2, 2, 2-trifluoro-I1-nethyl-ethoxy)

'(ZP-IIB%PVdp]ylshﬁar(y@-ﬁ%@ﬂﬂ)(hesﬁl’fonyl -phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-
trif uoro | -thiazol -2-yI')-pl perazin-I-yl]

PHRSFa3L e -methanone.

[ 5- methanesulfonyl 2-(2,2,2-trifl uoro- I-methyl et hoxy)
- pheAydontloind of farirull i, mhe:tehyR’t iaiCEZ oflor R being lower alkyl is
2 yI) pi perazin- 1-yl] -nethanone,

@F#%sz%ﬁ‘@gﬁfégu?ﬁﬁ et} 143 YRR L1 LAl gl 5 511

prpiefqzunil anepg.-azol - 2-yl ) - pi perazin- 1-yl]
- met hanone,

[ 5- matdaaipRaul b iyrhmulbs 1B, Fhertir’R 2s OR'T ok RF Being TEHY YL cyelbhlkyl is
oxy) - phenyl] [4-(5-

t4 :{:Ié/%lh e -lneEhyi-g-Z [ql- (3 -2p_l¥e|n?'l_— [Hi,Z?ﬁ rt}?l%éigz_ol-:ls_-yls -]piperazine— 1-
Fﬁbnﬂﬂhbmuésﬁl&nyamﬁl&‘( (R -2,2,2-trifluoro-Il-methyl-eth
oxy) - phenyl ] -[ 4- ( 5-

Compounds of formula IC, wherein R' is OR" are, for example the following

(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-[1,3,4]thiadiazol-2-yl)-
piperazin-1-yl]-methanone,
(2-cyclopropylmethoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone,
(2-isobutoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-[1,3,4] thiadiazol-2-yl)-
piperazin-1-yl]-methanone,
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(5-trifluoromethyl-[1,3,4] thiadiazol-
2-yl)-piperazin-1-yl]-methanone or
[5-methanesulfonyl-2-((5)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl] - [4-(5-
trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone.



trifiuoronethyl-thiazol-2-yl)-piperazin- 1-yl]
- met hanone,

wQ oetaamesul fonyl -2-(2,2,2-trifluoro-I| -net hyPCBEPRY)14082
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-phenyl ]1-{4-[5-(2,2,2-trifluoroethyl) -thiazol-2-yl]

- pi perazin- 1-yl} -nmethanone, -g.-

[ 5- met hanesul fonyl -2-((S)-2,2,2-trifluoro-|-nethyl-eth
oxy) Thépreyént cbhpbbndsofZordnula I and their pharmaceutically acceptable salts
E: £ é%&%ﬁ%@& uf] ¥rle>thot£lk%%\9vln ir% t eI th, chrI eﬁg&%lze', lr;y prlocgslsis described below,
Whidigirbemesdthprwey| - 2- ((R) -2, 2, 2-trifluoro-I|-nmethyl -eth
oxy) - phenyl]-{4-[5-(2, 2, 2-

trt{a;c,{irieguzg%?rﬂgt hm ’ffgrt}}ﬁ%ol 2-yl] -piperazin
[5-ethanesu|fony|-2-(2,2,2-triﬁfhmmo-l-nethyl-ethoxy)-
phenyl]-[4-(5-trif|uorone%hylgpia ol - 2-yl)

-pi perazin- 1-yl] -nethanohﬁ(

[ 5- et hanesul fonyl - 2- ((S\202, 2-trifl uoro-1-nethyl-eth
oxy) - phenyl ] - [ 4- (4- met hyl *5- II

withfal aporpomet log fortrhilazol - 2-yl ) - pi perazin- 1-yl]

- met hanone, o R

[ 5- met hanesul fonyl - 2- ((R) -
oxy) - phenyl ] - [ 4- ( 4- net hy|H%-
trifluoronethyl-thiazol-2-yl)- erazin- 1-yl]

- met hanone or [5-nethanesu|fonyz-zgfz,z,s

3, 3- pent af | yor o- propoxy) - phenyl | -4 (5-tri fl uaor omet hyl
{hthgpsgsence of pn AgiIENg 3EGRL Sliciw] Bljﬁ%% TRENZOL1RZ0a}-y1)-1,1,3,3-
rehethRsrontimetadsordbofen)mul a | A are those, wherein

Rl is nd RLis -(CH 2)n-cycl oal kyl, for exanple
ENRCPBPPRK HfgomamBounds:

2-[4-(2-cycl obutyl met hoxy-5- net hgnesyl f onyl - benzoyl ) -p

i perazin-1-yl]-thiazol e-5-

carbonitrile,[4-(5-benzenes y azol - 2-yl) - pi per
azin-1-yl]-(2-cycl openl yl oxy.- 5=

nmet hanesul f onyl - phenyky - ngt hanone, ,
{4-[5-(butane-I-sulfon 2—)Nthiazol-z-%/l]l-piperazin-l-yl
}-(2-cycl opentyl oxy- 5-

net hanesul f onyl - phenyl ) - net hanon

9hkrei B: oydhXoandiha sehstipuepts R minddy’ zare aeddfinednbevey| | - 4- C

ydopent yl oxy- N- net hyl benzenesul f onam de
and

trifluoro-I|-nmethyl-eth

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The compounds of formula I may be prepared in accordance with the process
variant as described above and with the following schemes 1 - 7. The starting materials
are either commercially available, are otherwise known in the chemical literature, or may

be prepared in accordance with methods well known in the art.

Scheme 1

O " HO TBTU O



or 4-cycl opentyl oxy-N-nethyl -3- [4-(5-trifluoronethyl-
[1,3,4]thiadiazol -2-yl)-pi perazi ne- 1-carbonyl]

wo besaeassul f onam de. Further preferred conpourUBERX005/014082
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formula I A are those, wherein RL is SR1, for exanple

the foll ow ng conmpound -9.

(2-1isopropyl sul fanyl - 5- met hanesul f onyl - phenyl ) -[4- (5-t
rifluoromethyl-thiazol-2-yl)-

i perazin-|-yl]-methanone. A conpound of formnula |IB, :
\a/hgr Qommnﬂgo e rwﬁbléiaﬁ&egpmfedahwaeting piPeraz?ne derivatives

O fdr il 10 R it P ibsaittd REBNormhLk-1{13n BRer¥denke of an
1,2,4] thiadjazol-5-yl l)_{ pi per azi n-| -){I ] - met hanone. A
aesbng asest ke FRLVA 27 (BH-bangp@iarolril-Yx 1813 F or RL bei ng

&t dih A I rd@hteydafliSroborate) and a base such as N-ethyldiisopropylamine
4-cycl opentyl oxy-JV-net hyl - 3-[ 4- (3-phenyl -[" 1, 2, 4]
{Pshsmedz ol - 5-yl) - pi perazi ne-1 car bonyl ]

- benzgpgsiul oRARLREAI &R BB pHpdEdYy vafibMHicutds Gs sHUWRT i@l Sthemes 2-
Rl is ORL are, for exanple the foll ow ng

02-i sopr opoxy- 5- met hanesul f onyl - phenyl )-[4- (5-trifl uor

onet hyl - [1, 3,4] thiadi azol sgwe¥le)2> piperazin- 1-yl]

- met hanone,

(2-cycl opropyl net hoxy- 5- net hanesul f onyl - phenyl ) -[ 4- (5-
trifluoronethyl- [1,3, 4] , _R"

t hi adi azol - 2-yl ) -®i p&r azi n- IHbyR'] - et ®
(2-i sobut oxy- 5- nethanesul fo - phenyl
methyl -[ 1, 3, 41° zoI - EM&‘) N pPperd
- met hanone, Et,N

( 5- met hanesul f onyl - 2-lgror phol i n- 4-yl - phenyl,)
[4-(5-trifluoromethy®[IV1, 3, 4] thiadiazol® 2-1)

- pi perazin-1-yl] -nethanone or

[ 5- met hanesul f gaxk-2aédes) - 2, 2, 2-trifluoro-1-nethyl-eth

oxy) -ngh g)g){rllglé,[cg;n(pgﬁnds of formula I1la where R" is lower alkyl, lower alkyl,

é-trifluoro
1-yl]

substituted by halogen or —(CH,),-cycloalkyl, can be prepared by reaction of a halogen
compound of formula IV with an alcohol of formula R'OH, optionally in the presence of

a copper salt like Cu(I)Br and a base, such as triethylamine (Scheme 2), at elevated

temperature.
Scheme 3
. R" R"

0 oH _R' o - HOY o o

HO oI
o PP o ? HO
—_— —
DEAD
Mitsunobu VI la
R® Vv R R?

Alternatively, compounds of formula IIIa, where RY is lower alkyl, lower alkyl,
substituted by halogen or —(CH,),-cycloalkyl can be prepared by reacting a hydroxy
compound of formula V with an alcohol of formula R’ ‘OH, under Mitsunobu reaction
conditions in the presence of a phosphine like triphenylphosphine or diphenyl-2-
pyridylphosphine, and a dialkylazadicarboxylate like diethylazadicarboxylate or di-tert-
butyl azodicarboxylate, to afford intermediate compounds of formula VI, followed by
hydrolysis in the presence of an aqueous base such as potassium hydroxide, sodium

hydroxide or lithium hydroxide (Scheme 3).



trifluoronethyl-[1I,3,4]thiadi azol -2-yl)-piperazin-I|-yl
] -nmethanone. The present conpounds of fornmula |I and

wo bmsn7b@r maceuti cal ly acceptabl e salts can bBCT/EP2005/014082
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prepared by nmethods known in the art, for exanple, by
processes described bel ow, whigh_process conprises
reacting a conpound of forrmula with a conpound of
formula in the presence of gdegifeld Vati ng agent such as
TBTU (2- (| H-benzotriazole-1-yI')-T, 1,3, 3- .
tetranet hyl uroni yrt etraf | uoroborate) (o a Agonpound of
formula wherein YL and X2 and the subgtitpuents R1L and
R2 are as defigg0 @- an,gszﬁ' degpred,.~s@nverting
t he conmpounds obt ai I nt e—pharmmaceut i y
accept abl e acid additfon sd&€8: The conpoghds of

42t h Lpe

e

formula | may be prepargd in accordance
process variant as described above and with t

followi ng schenmes 1 - 7. The starting materials are
ei t her commer cihaleXy helsgad | abl e, are ot herw se known in
the chemcal literature, or may be prepared in
accordance wi th nethods well knovvn in the art. Schene

1Compommpengds offerrmrialllb ovherd By is loveer ableyl, poreqraniertl shbstituted by

t
T
ferazdn £ with aghiohef fovlapladb Skl eptionallyén HRTyesence of a base, such as
Qgesfdn'ﬁ'ceprﬁgf cﬁo@azsg’xllﬁl c!ar +1)até or sgxdg’m"r)’ arbonate (Sgheme 4), at elevated
y §rand &h

tetranet iunt etrafl uoroborate

demperatung| di i sopropyl anmi ne (Scheme 1). The acids of
formula I'll can be preparedsgl)ém\é%rl ous routes as shown
in Schenes 2- 5.

- o (D
HO CN” HO

———— i

Cs,CO,

R IV RZ e

where X = halogen’
Compounds of formula Illc where R' is a heterocycloalkyl group, containing a N

atom, can be prepared by reaction of a halogen compound of formula IV with an amine

of formula CNH , optionally in the presence of a base, such as caesium carbonate,
potassium carbonate or sodium carbonate (Scheme 5), at elevated temperature.

The halogen-substituted and hydroxyl-substituted starting materials of formula IV
and V (as shown in Schemes 2-5) are either commercially available, are otherwise known
in the chemical literature, or may be prepared using a variety of methods well known in

the art.



Schenme 2 where X = hal ogen For exanple, conpounds of
formula Ilia where RL is |ower alkyl, |ower alkyl,

waeawshied ed by hal ogen or - (CH 2) n-cycl oal kyl PC/EP20b&014082
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prepared by reaction of a hal ogen conmpound of fornula
IV wth an al cohol of fornmula-R10H, optionally in the
presence of a copper salt like Cu(l)Br and a base,
such as triethylam ne (ScheSehete6 at el evat ed
tenperature. Schene 3 Alternatively, conpounds of
formula Ilia, vvhereRllsIovver al kyl, | ower YISNH
substi tuted, ﬂlogigrﬁbN- CH1&%am§ycloalk¥I n e
prepared BN réactitmg ﬁg¥grox

with an alcé% | vof for a ov er bu I
reaction conditions in the presence of a phosphlne

i ke triphenyl phosphi ne or di phenyl -

pyrldylphosphlne and a dlalkylazadlcarboxylate like
dlethyld?qdﬁ%ﬁgggﬁﬁhg&?,gg di-tertbutyl

azodi carboxylate, to afford internmedi ate conpounds of
formula VI, followed by hydrolysis in the presence of

o AL RS 8L 1S54 ML ANyl frsine i

vti:earmlogons halbggesub@uwptmhﬂﬂgoefcht oommband effomhelad/IRDptignally in
t?@fe&?‘lchk a !)r%%‘ﬁéqaﬁlaéﬁ}ﬂhl cgﬂf%? gécglg{igg %% %tregrgzlégrglgﬂp g%razme

hizrivgteres obiopoulad] ofn flgrbaprapdred by htatlangtotﬁ Noprovéctddapiperhzine with
Bﬂ[(ég’k})al(? b B@%%\ény sdb@tlﬁfe&i lperté%mﬁg g?AP@gﬁbrrgHﬁleP%ptlonally in

caesli u car , potassium car
ahe pesatce of achlgmoph)lladlatn @Itaé)osatfelébw@MQtvageezf ti8cpretestive group
§Scheme 6). The protective group is typically tert-butoxycarbonyl (Boc).

The halogen-substituted heterocyclic compounds of formula VII are either
commercially available, are otherwise known in the chemical literature, or may be
prepared using a variety of methods well known in the art.

Scheme 7

y (\NH
- Br (\N/ 1. cyclisation S N \)
+ > 3
ASZO S N\) 2. removal of Y R \ W/
Y N

\ IIA

Y = protecting group (e.g. Boc)

In the case where the heterocyclic compound of formula Il is a thiazole derivative,
the compounds can be prepared by an alternative route as shown in Scheme 7. An
appropriately substituted alpha-bromo-ketone compound of formula VIII is condensed
with an N-protected piperazine-1-carbothioic acid amide compound of formula IX. The
nitrogen protecting group (e.g. Boc) is then removed to afford the thiazole-substituted

piperazine compound of formula II.

In the case where compounds of formula II contain reactive functionality (e.g. halogen
substituents, hydroxyl substituents, or carbonyl substituents) or masked reactive
functionality (e.g. masked carbonyl group or masked hydroxyl group) in R?, further

reactions may be performed on either the compounds of formula II or on the compounds



where X = hal ogen Conpounds of formula Hic where RL is
a heterocycl oal kyl group, containing a N atom can be
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IVwith an amne ( NH of formula - , optionally in the
presence of a base, such as caegium carbonate,

pot assi um car bonate or sodi um carbonate (Schene 5), at
elf oratubdl Joespe radify ehe shibetitiedno ge IExsmlpEe% of stichdeaidns 1nc1ude

b
wrgﬁ.rt%)ﬁ{l a%rg’tlf%lsn ertcéilrg‘/%gs ir{ 39 & %gggga é\fre OeXl tltOH é{ate mrfgﬁ%u%h as from
dydroay ¢o edrbgnydwalistisitsing, or droen tiorsheri te eulphommsubntituket), nucleophilic
GORY&@n Jehétﬁ)ﬁ@( é‘é 8n cé)s'é \A‘H%Ye fREreRs ?E%E@\Qs Hﬁ?dg%g sﬁbstltuent in RY),

variety of known |n art
4;0“%1}rggg'é§ptr9nsn}q Be Yd{réi‘;ltqfﬂﬁa 4¢ etiplygte (g Sebeyr Suzukl couplmg

Eembae, hm@sa%eaéamrve@a Qfactfv@ﬂlﬁ'ld)'géh $ubseaRnde 1) epadigting
azl ne. W t

heatin
tlaeBger b sPa P et Rt TarTiony i shen where there i
M| rhactlap tdrboml kybstituenh e R, es balogenofneth exvhgagedplidwaidhiyueaction
3
er | Va{l%c&x%?ﬁﬁf '??fca@: wl"ALet tﬁ[@:xgsggn A Yelﬁtt}{ve H?alc%@ﬁ Q&Bsﬂglegt in R’). Such
eastipRymaY bape (Hﬂ@ét‘{éﬂlgm vaeeAf methgds rwedlﬂ@oaman d@fwsand specific
Qﬁ&rﬁﬁl%@may Bs hid b} Rikrbfdeab de/Bralntpl GHERRIMA @scriydul a
Vi, opt ionally 1n the presence of an organopal | adi um
cat al Ieavaoe of the protective group
( ScHEREP IS PR EHBPOtY is typically
tert-but oxycar bonyl ( Boc) The hal ogen-substituted
h eﬂmln@mnd@mxﬁngmxn@@hef:orhpmmdsanﬁ/hriteaneh@m dwscribed herein can
r
éb%g%{:tac? Z?(I;Aeylé?&; ﬁt L\ﬁ}bétﬁtabﬁ Sp F}ﬁﬂ g&é\f?ﬁf&e&&}@ such as, for
wa¢mekyﬁ1§ﬁt1%teﬁga§1qn@qustﬂ%léwri» Folifre chematogriehu thin-layer

chromatography, thick-layer chromatography, preparative low or high-pressure liquid

chromatography or a combination of these procedures. Specific illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and
examples herein below. However, other equivalent separation or isolation procedures
could, of course, also be used. Racemic mixtures of chiral compounds of formula I can be

separated using chiral HPLC.

Salts of compounds of formula I

The compounds of formula I may be basic, for example in cases where the residue R’
or R*/R¥ contain a basic group such as an aliphatic or aromatic amine moiety. In such
cases the compounds of formula I may be converted to a corresponding acid addition

salt.

The conversion is accomplished by treatment with at least a stoichiometric amount of
an appropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the like, and organic acids such as acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the
like. Typically, the free base is dissolved in an inert organic solvent such as diethyl ether,
ethyl acetate, chloroform, ethanol or methanol and the like, and the acid added in a



1. cyclisation 2. renoval of Y Y = protecting group
(e.g. Boc) In the case where the heterocyclic conpound
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can be prepared by an alternative route as shown in
Schenme 7. An appropriately suhggi_tuted
al pha- br ono- ket one conpound of fornmula VIl is

GORANSRAnThE tedipebitDfedt ffaleinkl BefREh D€C and 50 °C. The resulting salt
1-car.bot hi oic amE{amd om und OE for,nulifaﬁhlg%?'l;ge 1
FrERBGR: BPBRac g GPaths TabE ob of salutiomuith f SstRelar solvent.
to afford the thiazol e-substituted piperazine conpound

of Theragid alditlon salts ofitbe baiecommprunds ofifopniuiis] iy boromyérted to the

| : ) ) : e 0l _

AR R EAGUAEE LA LO0E ASEsn uvaen. o
suBable basesud) asspdivas RieRptasiven hydroxidacpdtessiain eagbgratey sodium

RS Bsh &8 h RO ia, A0AWRe [lte. Masked hydroxyl group) in R3,
further reactions may be perfornmed on either the

conpounds of .fo la Il or, on_.the compqundsaf f ar.nul

| oHPesompg U fi T A | and et RhASmACeRstal b bl addifh salts possess
subhbleghatmamndogicatprogertiesiSpecificadlly, iy hadlgeen found that the compounds
[ ol : ' [ t i

R GAMMENS R 18 pla FIREIRE: LB R R BEE ST-.
fromthioether to sul phone substituent), nucleophilic
sthssompeundnwergaryestigased ia agcordnce x5 th \hp dqsbeiverchereinatter.
reactive hal ogen substituent in R3), coupling

reactions nedi ated by @oligfmEahdadté&idat al ysts (e. g.

Stille or Suzuki coupling reactions, in case where

t DEIEM templeteanediume Niariag etixtsind B2t Gibto Life-tB3holugies), fetal bovine

(

coupl i reacti.ons. redj at.ed. hy,st.aj,chi.onetric . .
et H) STB S SR RGP uR e P et Yo lf
i tech ol i@ J, IHAgraxaydiw 0| mg vl $Gibicu ¢ifd tetlin dRBgies®rGlutamine 1 mM Gibco
gafl ge?ﬁn- rretszl exchange followed by reaction with an

FelePRYUASIF, in case where there is a reactive
hal ogen substituent in R3). Such reactions may be
Pépthlos oefter (8Bd 56 md N €1l y1 0ahMhHepeselBrisppH 7.4 Aani CaCl,e5 mM

%él,gggﬂgﬂggéé%ﬁ%mgy gg%lgctrio?g%gg had by reference to

Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b cDNA.

Glycine uptake inhibition .assav (mGlyT-1b)

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin
in 96-well culture plates. On day 2, the medium was aspirated and the cells were washed
twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with
either (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 resulting
in 50 % of the effect (e.g. ICsp, the concentration of the competitor inhibiting glycine
uptake of 50 %). A solution was then immediately added containing [*H]-glycine 60 nM
(11-16 Ci/mmol) and 25 puM non-radioactive glycine. The plates were incubated with
gentle shaking and the reaction was stopped by aspiration of the mixture and washing
(three times) with ice-cold UB. The cells were lysed with scintillation liquid, shaken 3

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



I solation and purification of the conmpounds Isol ation

and purification of the conpounds and internedi ates
walzweniad herein can be effected, if desired, POYERN0Y5/014082

suitabl e separation or purification procedure such as,

for exanple, filtration, extraggion, crystallization,

col unmm chr omat ogr aphy, thin-|ayer chronatography

t h I
R
he@éo%mnbeUUﬂéﬁwtQﬂébdbwc il lustrations of
U|table separation and jsol ation procedures can be
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nerei n bel ow. wever|, oth eqy gepar tion

solati on pyocedures [coul Cl5 of —gourse, alfso be used
Racenitc mi xt ur 8995f chi r al®5conpdund978f flor mul7& | can 0.067

ted using chiral HPLC !Salts of [conpounds of

be—separa _
formula | The ommpounds ofs9f or myl a glpogay |be bagic, torgo46
exanpl e i n cases wherle the residque RL or |R3/R3 contain

h basjg gro as| an i phat aronmati g, am n
TDletyf In sucﬁ%ﬁgses the%%OHDOLndQQ%¥ fornulg1

d addil+ Al t

may 0.044

- e H
pe—Convet l C l O—a—€orf CopUIIUI II\J acHa—agatt++oehR—Sai+t—

The cbhver sj on0i0é5acclonpl i¥hed hy tO4at mgnt wisth at 0.076
east a stoichiometrijc anpunt ofl an _appropri ate aci d,

such g hydrocploasi ¢ jaci d,gghydr gbr grjge agid, syl furic g75

aci d, nitric aci d, phosphoric acid and the like, angd
DT ganj ¢ _aci [d N ag acetjc aci[d, _propi om c acrh d,
jl ycot ¢ ac| 885 fuvilc aci®, oxali ®0%6id| mal P¢ acif, 0.021

ci succini v_a_g_l_d_r__ga| eic _aci rl fumaric

Aci d, ylartaW|00@QBd citrizg aci d, bQBZOiC aci o 0.055
ci nnam ¢ acjid, mandel|i ¢ acid, nPthanesquonic aci d,

et han ulfonlc d, |p-tol eneSLIf @ﬁllcy C
aci d gﬁd t he IP]@gJl Typlcaﬂﬁy, t he gqég bdse [ 0.026
di nt |

.,II DDUIVCU III all IIICI l urgcuu \.. 3L| VCIIL o\,ull u.o (= blll T

et her39 et hyl aBéF@&te,| chl ddof orm €tBanol or 18t hanpl 0.006
nd the like, and thg acid added in asimlar solvent.

The tgnmperaturgohg ndi ntaizred bet wgggp0 0C and 50 OC
The resultijng salt

42 0.046 78 0.089

The compounds of formula I and the pharmaceutically acceptable salts of the
5 compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

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

10 The compounds of formula I can be processed with pharmaceutically inert
inorganic or organic carriers for the production of pharmaceutical preparations.
Lactose,corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be
used, for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liquid polyols and the like. Depending on the nature of the active

substance no carriers are however usually required in the case of soft gelatine capsules.



preci pi tates spontaneously or may be brought out of
solution with a Il ess polar solvent. The acid addition

we 2106872186 t he basi ¢ conpounds of fornula | nmayBEI/EP2005/014082
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converted to the correspondi ng free bases by treatnent
with at | east a stoichionetriciequivalent of a

. sui tabl e base such as sodi um or potassi um hydroxi de,

[Saitalsls catfie a5 POR Pk €l uctiof iod 31kt Gardaa rsﬁtu%g afbgfa; RkAnplaNehter,
an eir

th i ke. The coppound f formula I o

;ﬂ?@@h@éﬁﬁr?l@&qgﬁvg@s%ﬁa@ ek ﬁw@eawgerﬁ barswggositories are, for

\emrugllal 2atPRBL NGO i8] wike BRS, sk 85 iquiaest ligupdlyols ddd the like.

has been found that the conpounds of "the present

It P\éﬁ Efglls l%?xé)?nrla}ece%%%g R%egg‘]%a%i?%gé%o%&gg{g§ %a%q%{élnpereservatives, solubilizers,

istbeBtisgREEEHg bfends; eliiites shbdtéhets) olbRSiks, BhwRints, salts for varying

hereinafter. Solutions and materials Mﬁ;g IetF .
PR U NRTEFS P EEN u{ﬁqr;ctrﬁqsgmlg_agargs prgtdants. gp can also contain still

lotheeth@apereicalli wijablefsabahndegvi ne serum (FBS) 5 %

(G bco life technol ogies), Penicillin/Streptonycin 1%

Gb .1 fe technol ogi es), r cip 0.6 /m (G hco
|1 0 MeeAas iRt ™ P G MR HLY phk s g macebicaly
taecdprudlcaglteBgredfpnd khahdrdpdraical(jiBet cdB(er B dNaGn, objdit 8f\he present
Hepes.- Tri Ss,rﬁng 7. @ %nM C%CI é‘i’ 2.5 .mV Kd., %..5 .M
B EOH O3S ITARTOESSS TG PEIE BESUC rvahdfl't HORNS PIRRE PRRpmore
Gafnpﬂugfﬁ(&-fsrﬁﬁleﬂ bad/st Plﬁir%hatélﬁft‘éﬂ)eﬁdcepiabn%hhdTilagifﬂiglbalts and, if
C . ci ne upta i nhi bition sa T-
deyret i erabpusaly iy She i o araletid
\aid trfin gt tyokr fobmabléther wikll énedrahexd thérapdigicalBriseit yardders.
40,000 cells/well in conplete F- 12 nmedi um w t hout
hygr cin,in:/96-well culture at es, da t he
o OB b bEbect P Bpeaoiou ackoBd e Hiuh TP Atbferf ingfiion are those
wrHith impludk disbrifeteof théBntralhavoe sysemefoe ekdraple ithictndaament or

it her

aBsbpt R pirent i bl eat bkal RGP diset

: The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

addition, the upper limit can also be exceeded when this is found to be indicated.

Tablet Formulation (Wet Granulation)

Item [ngredients mg/tablet
5mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4.  Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1

Total 167 167 167 831



concentration of a potential inhibitor. A range of
concentrations of the potential inhibitor was used to
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inhibitor resulting in 50 %of the effect (e.g. 1C50,
the concentration of the conpetjgt.or inhibiting glycine
uptake of 50 %9 . A solution was then i medi ately added

Mmﬁﬂhahﬂggb;’d&d&kyci ne 60 nM( 11-16 C/mmol) and 25

mM non-radi oactive glycine. The plates were incubated

ith gentle shaking and the reacti on_was stopped by
:{Ispi ¥ ltnsol zt%‘é‘“’?ﬁ‘ %Cﬁgrén‘glﬁff%ﬂ‘i“h@“’(‘t’ﬁ?ree times)
w.th D@Qh@gﬂaﬂul@&t 50, cells were lysed with

scintjl |$tl on li cwi d, shaE{sn i] hours and the

Padi dA8the grapules thrpush itable mllingfavingenisi ng a

S NtAdd iédnh 9An& iR @ Ithrde eniRLRE;R0RHess QHRQUNSI e pROIV an
IC50 (MM at GyT-1 in the range of 0.006 - 0.100 as
shown in the table belo gﬂe conmpoynds of fornula I
and the pharmaceuti cal | V2BREFOTBYAUQY| s of the
conpounds of fornula |I can be used as nedi canents,

dtdin [hgretifentsf or m of phar naceuggtabsylé epar ati ons. The
phar maceuti cal preparations can be admini stered
orally, e.g. in the form of tgmgets, ggo'é‘lged E@o’l“éts, 500 mg
dragees, hard and soft gel ati ne capsul es, sol utions,
dnul Somsowrd demarisi ons. TheSadm ni s2¥ ati on 16an, 500
wever, also bhe effected r ally, int form
? s:[fgypdégﬁ%rcfoég, par ent er aﬁI%%, e.g. ??3?1 t he flggm of
i3] edldradtadi uti ons. The comaéunds of3% ormul a40 can be&o
pr oc ed with pharnmaceuticallly inert. inorganig or
ofga 'aic carriers for the pr oc}hcti on o 5 phar ma&@uti cal 2
[&. epaviagniesinm Stkareteose. corn starch or derivati ves 5
thereof, talc, stearic acid rits ts an he |i
can E@Otﬂsed, for exanpl e, a?oguch ca ers f 106 %80
tablets, coated tablets, drages and hard gel atine

MMpswhasringBidcediire carriers for soft gel atine capsul es

are, for exanple, vegetable oils, waxes, fats,

e 90l h A9 o 9ok d POLYOLBARY st e, Dependi ng
on the naturé of the active substance no carriers are
Howeveld itesurad dand ¥ sglinpefdr B minhees.case of soft gel atine

CjapSLi;jﬂ?ﬁTt(§alis&- hEapahtiers for the production of
sol uti-ons. and syrups are, for exanple, water, polyols,

| ycerol, vegetable oil and the |ike. Suitable
rfplkawsing exameplppliustrase thesnvention byt are not intended to limit its scope.

The following abbreviations were used in the examples:

n-Boc-piperazine: tert-Butyl 1-piperazinecarboxylate,

Oxone®: (potassium peroxymonosulfate) 2KHSOs*KHSO4K,SO,,

TBTU: 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluroniumtetrafluoroborate;

Synthesis of intermediates of formula 111

Example Al

2-Isopropoxy-5-methanesulfonyl-benzoic acid
(a) 2-Chloro-5-methanesulfonyl-benzoic acid



exanpl e, natural or hardened oils, waxes, fats,

sem-liquid or liquid polyols and the |ike. The
w@basoeaeat i cal preparations can, noreover, COPCHEP2005/014082

preservatives, solubilizers, stabilizers, wetting

agents, enulsifiers, sweetenergy_colorants,

flavorants, salts for varying the osnotic pressure,

' maski ng agents or antioxidants. They can al so

atNg, still other therapeutically val uable
Jt ances. Medi canments cont ai ni ng a conpound of
fofmula | or a pharnmaceutically acceptable salt
fhér%of and a therapeutically inert carrier are al so
an object of the present invention, as is a process
for their production, which conprises bringing one or

mor e Tedtromed- chlore-5r (meathylthie)kenaeic gridr prarsbased wim $ldrich) in 400
qg]@ﬁ&h%l Gt @6@ %a?ﬁ@deﬁ'ﬁ@ n?rﬂl)i u(ﬂ'[;éd"anﬁft &%&tﬁﬁ%as%ﬁ&w@& to stir at

nore ot her her apeutl cal l e su St ances 1 nto
gl fonB odt- Téa mwps&atea«asdﬂtef@rcrﬁ tshie fidratpivahcansentoted finder

5 q@&@ce& Pﬁ{% 31‘}{&@41&% Wﬁ%&ra&@tﬁ 5 e w1%r1§0 r}ﬂsetth 1 acetate and the
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pr efer cations in accordance
|Cﬁv@qumgm@phqﬁ®s\éash%m¢ﬁ wiik POl diNsHdend with 3% ell saturated

ga&&g NS S1QHSn & SYB UM whi Mg@éﬁ@\tagomr%nnfn%@; fsaﬂzedg;rgfsure
evention o schi zophr eni a q lve | rrpal r nent n

Adeldrdi the fitls cainpeunsevhivh wagased e teearexy stey withont furthegjeurification.
limts and will, of course, have to be adjusted to the
i(Bph \Iéd%‘r'@tlox'il%qh'ﬂef}ﬁﬂﬁ‘éﬁlf%nﬂfbe%@&t! afa@rticular case. In
the case of oral adm nistration the dosage for adults
can vary fromabout 0.01 ng to about 1000 ng per day
of a conpound of general forrmula | or of the
corly e§pondi ng anount of a pharmaceutically acceptabl e
Sa Q!ﬁereof. The daily dosage may be adm ni stered as

. sing dose or in divided doses and, in addition, the
uppegi_¢limt can al so be exceeded when this is found to
be indi cated. Tablet Formnulation (Wt G anul ation)
ItemlIngredients ng/tablet 5 ng 25 ng 100 ng 500

A mixture of 2.13 mmol 2-chloro-5-methanesulfonyl-benzoic acid, 0.64 mmol

Cu(I)Br in 5 ml triethylamine and 25 ml isopropanol was heated to 120 °C for 16 hin a
sealed tube. The volatiles were removed in vacuo and the residue was taken up in 70 ml 1
N HCI. Extraction with ethyl acetate, drying of the combined organic fractions and
evaporation yielded a residue which was purified by reversed phase preparative HPLC
eluting with an acetonitrile/water gradient. Evaporation of the product fractions yielded
the title compound. MS (m/e): 257.0 ([M-H]’, 100%)

Example A2

Rac-5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid

F
H F
F

0=T=o

Prepared in analogy to Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic

acid (Example A1(a)) and rac-1,1,1-trifluoro-propan-2-ol. The crude material was



1. Conmpound of fornmula I 5 25 100 500 2. Lactose
Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6 6 6 30

waol200bhTasci ystal line Cell ul ose 30 30 30 150 5.PCT/EP2005/014082
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Magnesi um Stearate 1 1 1 1 Total 167 167 167
831Manuf acturing Procedure 1. Mx itens 1, 2, 3 and 4
and granulate with purified water. 2. Dry the granul es

gtmﬁg@ F;’epalPa%éHpbe t8 "yﬁﬂi*ﬂh@%tﬁe 'aasxggsanfae 4 whi t@scmdl qu&/e)

qui p tem5 and ree m nutes;
ééhéﬁ@@ﬁian@%@U|table press. Capsule Fornul ation Item
I ngredi ents ny/ capsul e 5ng 25 n1g 100 mg 500 1.
Compound of formula | 5 25g ;Qg% @ 2. Hydrous Lactose
159 123 148 - 3. Corn Starch 35 40 70 4. Talc 10 15

02 i u arate 1 | 200 200 300
édve%aﬂwﬁa #iir3 (r?gffl!f Bongr ghaxy nheiaszéﬂ@ 1, 2 and 3 in
a suitablLe mxer for 30 mnutes. 2. Add itens 4 and 5
and mi gr 3 mnutes. 3. Fill into a suitable

ca ed
(o]

o=?=o

Prepared in analogy to Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic
acid (Example Al(a)) and 2,2,2-trifluoro-ethanol. The crude material was purified by
preparative HPLC to yield the title compound as a white solid. MS (m/e): 297.0 ([M-HJ,
100%).

Example A4

2-Cyclopentyloxy-5-methanesulfonyl-benzoic acid

o A

Prepared in analogy to Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic
acid (Example Al(a)) and cyclopentanol. The crude material was purified by flash
chromatography to yield the title compound as a yellow solid. MS (m/e): 282.9 ([M-HJ,
100%).

Example A5

2-Cyclopropylmethoxy-5-methanesulfonyl-benzoic acid
woo X

o=T=o

Prepared in analogy to Example Al (b) from 2-chloro—5-methanesulfonyl-benzoit

acid (Example Al(a)) and cyclopropyl-methanol. The crude material was purified by



The follow ng exanples illustrate the invention but
are not intended to limt its scope. The follow ng
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n- Boc- pi perazine: tert-Butyl 1-piperazinecarboxyl ate,
Oxone(r): (potassium peroxynonqgul fate) 2KHSO 5- KHSCVK
2504, TBTU. 2-( | H benzotriazole- 1-yl)-

!
]ﬂ;agl} %@ﬁg&gﬁﬁ;@zﬂe@gg hﬁg&&ﬁ@aﬁwwﬁbﬁ&%&d MEMEDEShE0.1 ([M
HI,d8p¥dpoxy- 5- met hanesul f onyl - ben20| c acid (a)
2- Chl or o- 5- net hanesul f onyl - benzoi ¢ aci dTo 99 mmol
2- chl or o- 5- (et hyl t hi 0) bemg),hﬁlqu; d (purchased from
Aldrich) in 400 m nethanol at" 0 OC was added 296 nmol

t he. m e |l owed, to stir at RT for
?@Yﬁéb%e&%l 5pf“tle aé‘e%%\)a“ﬂ ﬁ‘i’gf’gd‘cb#f and the
f||trate was concentrat ed under reduced pressure. The

i il obtylnge - thfa rtebutfem ylab érizo #Cidnhethhaster

acet ate and the conbi ned or gani ¢ phases washed tw ce
yth 300 mM 1IN HCO and with 300 ml saturated aqueous
C solution and dried with MgSCv Evaporati on under
ced pressure yielded the title conpound which was

the next step without further purification.
- I'sopr opoxy- 5- met hanesul f onyl - benzoic acid A
Moxd-dr e of 2.13 nmol
2- chl or o- 5- et hanesulfonyl benzoi c acid, 0.64 mol

Cu(I)BrlnSm tr|e m ne and 25 m i sopropanol
s Helpndf oPignpe %Ml rosy tv-msthanewlfpayl-hegpeic aqd gnethyl ester

\(W@Qodz@$4m9 &. T7aRmeP e E%fénylggy@hmmtlh%urﬁ&%yausu%ethanol and

taken u traction with et

gclétrawepdl:ﬂ%ﬁwlamhﬁ@ ot e B GRH wastshiged P{ﬁ% Galieg 2 hours.

THREIcEbA Blixtik Wkt e cdRehEated Whidelo NWabpRiiddiyadldin
ZSgver sed phase repala:tg‘l ve HPLC el uting with an

awpsrﬁphkfwsé?w F &itle compapest 3% 4 light gellowpeil.
product fractions yielded the title conpound. NS

(B) 2Cyc1dbudtyindthddvEl - metHdHR8G]fonyl-benzoic acid

To 6.51 mmol 2-cyclobutylmethoxy-5-methanesulfonyl-benzoic acid methyl ester
in 20 ml tetrahydrofuran was added 40 mmol 2 N aq NaOH solution and the reaction
mixture was stirred at 60 °C for 2 hours. After such time the reaction mixture was
acidified by addition of concentrated HCl and extracted twice with dichloromethane. The
combined organic phases were dried over sodium sulfate and concentrated in vacuo. The
residue was triturated in ether to give the title compound as a white solid (40% over 2
steps). MS (m/e): 283.3 ([M-H]’, 100%).

Example A7

2-Cyclohexyloxy-5-methanesulfonyl-benzoic acid



Exanpl e A2
Rac- 5- Met hanesul fonyl -2-(2,2,2-trifluoro-I|-nethyl-etho

wWxypehberzoi ¢ aci d Prepared in anal ogy to Exanpb@r/Bb20011914082
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from 2-chl or o- 5- met hanesul f onyl - benzoi ¢ acid (Exanple

Al (a)) and rac-1,I,l-trifluorogpropan-2-ol. The crude

mat eri al waspurified by preparative HPLC to yield the

title eeppound as a white solid. Ms (nfe): 311.3

([ M H]% . Exanpl e A3

5-detohanesul fonyl -2-(2, 2, 2-trifl uoro-ethoxy)-benzoic

2 epared in analogy to Exanple Al (b) from

2-C o- 5- met hanesul f onyl - benzoi ¢ acid (Exanple

Al (@i,and 2,2,2-trifluoro-ethanol. The crude materi al

was purified by preparative HPLC to yield the title

conpound as a white solid. M5 (nfe): 297.0 ([MH |,

1000/()3relﬁxemiplaaaalégy to Example A1 (b) from 2-chloro-5-methanesulfonyl-benzoic
alrg p $§2¥n§ Ccyc ghlggneo?ul]l e(rgj?t%lea was purﬁlied by preparative

Hlﬂtﬁ m)oela{hnaamtﬂmmpmmdrayla-»ﬁm;olud: MS:(rd/eOBsatﬁm (&-HI", 100%).

(a)) and cycl opentanol. The crude material was

purified by flash chromato yield the title

conmpound as a yell ow sol i d%&%gp%rﬁso 282.9 ([MH ,

1009% . Exanmple A5

2-lsy m@w—éwﬁh&we&@mﬁ -beazaiap@d ul f onyl - benzoi ¢ aci d

Prepared in analogy to Exanple Al (b) from

2-ghloxo- 5- met hanesul f onyl - benzoi c acid (Exanple Al

and cycl opropyl - net hanol . The crude material was

ed byflash chromatography to yield the title

npoynd as a white solid. M5 (me): 269.1 ([ M

Exanpl e A6

Prepared in analogy to Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic
acid (Example Al(a)) and isobutanol. The crude material was purified by flash
chromatography to yield the title compound as a white solid. MS (m/e): 271.1 ([M-H],
100%).

Example A9

2-Cyclobutoxy-5-methanesulfonyl-benzoic acid

Prepared in analogy to Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic
acid (Example Al(a)) and cyclobutanol. The crude material was purified by preparative
HPLC to yield the title compound as a white solid. MS (m/e): 269.3 ([M-H]", 100%).

'Example A10

Rac-2-sec-Butoxy-5-methanesulfonyl-benzoic acid



2- Cycl obut yl net hoxy- 5- met hanesul f onyl - benzoic acid (a)
2- Cvcl obut yl met hoxy- 5- net hanesul f onyl - benzoi ¢ acid

woredohpr24est er A sol ution of 6.51 mmol PCT/EP2005/014082
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2- hydr oxy- 5- met hanesul f onyl - benzoi c acid nmethyl ester
(WO 2002074774), 9.77 mol trighenyl phosphine, 7.17
mmol cycl obutyl nethanol and 7.17 mmol di-tert-butyl
azadi carboxylate in 20 Ml THF was stirred at 60 OC for
3éﬁgurs. The reaction m xture was then concentrated in
cg@o and purified by columm chromat ography (SiQ2) to

yi title conpound as a light yellow oil. (b)
2- | obut yI net hoxy- 5- met hanesul f onyl - benzoic acid To
6. 51 mmo

2-€yic? obut yI met hoxy- 5- r net hanesul f onyl - benzoi ¢ aci d
nmet hyl ester in 20 ml tetrahydrofuran was added 40
ol pe. r@cﬂml\ﬁgﬂg?% Ebtalncgle A @b)tﬂa&nrzeaﬁ&aoonnﬁetmr}égﬁfdﬁ@ﬁbenzmc

stirre hours. After such tinme
rasildExaAPleiAd U andusas- latt?rérﬂfq eEhagjudeimaterighwes purlﬁed by preparative
GoMCe R yial ke il camsbnitas aGHRd sbNA. 08S Whid): 271.4 ((M-HJ', 100%).
di chl or'onet hane. The conbi ned organi ¢ phases were

dried over sodiumsulfate and oncentrated i n vacuo.

The residue was trituratedtX3RIEAdE to give the title
conpound as a white solid (40% over 2 steps). M

(201269- Dird8ihy B ptdplky - 5-methig ulfdnyh b sidacid

2- Cycl ohexyl oxy- 5- net hanesul f onyl - benzoi ¢ aci dPr epar ed
in anal ogy to Exanple Al (b) from

- met hanesul f onyl - benzoi ¢ acid (Exanple Al

and cycl ohexanol . The crude nmaterial was purified
pnarative HPLC to yield the title conmpound as a
whiteysolid. Ms (me): 297.3 ([MH , 100% . Exanple

A8 2=$=vbut oxy- 5- net hanesul f onyl - benzoi ¢ aci d Prepared
in an Iogy to Exanple Al (b) from

2- chI neth nesul.f onyl - iC id (Exanpl e o

A ()RR PR OBARG e b AR DG Ry g o aa oy foghbensoi
hieidf (Eastple Al(a)) and 2,2-dimethyl-propan-1-ol. The crude material was purified by
preparative HPLC to yield the title compound as a white solid. MS (m/e): 285.1 ([M-H]’,
100%).

Example A12

2-tert-Butoxy-5-methanesulfonyl-benzoic acid

(a) 2-tert-Butoxy-5-methanesulfonyl-benzoic acid methyl ester

To a solution of 2.17 mmol methyl 5-(methanesulfonyl)-salicylate (WO
2002074774) in 5 ml toluene was added 4.78 mmol N,N-dimethylformamide-di-tert-
butylacetal and the reaction mixture was stirred at 80 °C for 1 hour. After such time the
reaction mixture was concentrated in vacuo and purified by column chromatography to
yield the title compound as colourless oil. MS (m/e): 304.4 (M+NH,", 100%).

(b) 2-tert-Butoxy-5-methanesulfonyl-benzoic acid




chromat ography to yield the title conpound as a white
solid. M5 (mMe): 271.1 ([MH , 100%. Exanple A9

WQ200y/0Y1bdit oxy- 5- net hanesul f bnyl - benzoi ¢ aci d RIEPE0e3i014082
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in anal ogy to Exanple Al (b) from

2-chl or o- 5- et hanesul fonyl - benzgi c acid (Exanple

Al (a)) and cycl obutanol. The crude material was
purified by preparative HPLC to yield the title
COongpo Sﬁas a white solid. Ms (me): 269.3 ([MH |,
10 Exanple Al O

Ric- ec- But oxy- 5- net hanesul f onyl - benzoi c

aci dPrfepared in analogy to Exanple Al (b) from

2- cH¥§7®- 5- met hanesul fonyl -benzoic acid (Exanple Al
(a)) and rac-butan-2-ol. The crude material was

puri f [
DU o SRBEEAANS, LRl PR it trin
GdkAvas Fdadplselupiph of 8.34 mmol lithium hydroxide monohydrate in 25 ml water

%nﬁgh%e%tmtrgx&urg GBS thrﬁd %h%ﬁ&%ﬁrg ?(%IJ 4 }?oelﬂ'g Aefer such time the

repared I n ana
2F IEhivay r@n‘@vntétrirwnr@smd t@rtw: rehmnmug eqeaviug s¢lEsiempheadded 8 ml of I N

(I-?él.)leﬂ%ﬂ%at% pgevﬁl#) ?ﬁ;o Yaf T undCThe g{%ﬁ Eﬁ tlé%s ﬁ tarefl off and

teria y preparative
twashesl @Wp‘dunds va@ watghta aeld ¢he ttle crv@lr(qnhé)(67%8 Ss elwhlte sohd MS

a le AI 2
g%ﬂf? Bgugl\qu - et Hgnesulfonyl benzoic acid (a)

2-tert-But oxy-5-net hanesul f onyl - benzoi ¢ aci d net hyl
ester To a solution of 2. 1Exampl¢ Akdt hyl
5- (nmet hanesul fonyl )-salicylate (WD 2002074774) in 5 m

t5OMEEARe NS n AL AEbrfhdith-Bbenzoic acid
N, N- di met hyl f or mam de d| -te7tbutyl acetal and the

reactrqQn m xture was stirred at 80 OC for 1 hour.
AftoetN;uch tinme the

0=$=0

A mixture of 4.26 mmol 2-chloro-5-methanesulfonyl-benzoic acid (Example .
Al(a)) in 8 ml morpholine was heated at 110 °C for 15 h. After evaporation of all volatiles
the residue was acidified by addition of 1 N HCl and extracted three times with ethyl
acetate. The combined organic extracts were washed sequentially with 1 N HCl and
saturated brine, dried over sodium sulphate, and concentrated in vacuo to afford the title
compound as a light yellow amorphous solid (58%). MS (m/e): 284.1 ([M-H]", 100%).

Example A14
5-Methanesulfonyl-2-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-benzoic acid

a) 2-Fluoro-5-methylsulfanyl-benzoic acid

o] F

S



reaction nm xture was concentrated in vacuo and
purified by colum chromatography to yield the title

wazwpotsh as colourless oil. M5 (me): 304.4 (INBPIMEP205414082
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1009% . (b) 2- tert-Butoxv-S-nethanesuIfonvI-benzoic
aci dTo 5.52 mmol
2-tert-but oxy- 5- nethanesulfonyl benzoic acid nethyl

est erTHerht?erm OIEE vdﬁ@ﬁre@g@ﬁq!)yafolﬁﬁh}lg rﬁybrgzed%rég&les 1n Journal

l'ithium hyd rOXI de nonohydraté in ter and th

0é Seganomaetallic Ghemigk 1%?11 r4l8el-ak 1r§om t enper at ur e for 4
hours. After such tine the THF was renoved in vacuo
and to the remai ni ng agueous sol ution was added 8 m

of 210 3@ -36lethLadil Ryl BendbRGiE#d t ation of the conpound.
The precipitate was filtered off and washed severa
timesowith water to yield the title conmpound (67% as

ashitg,solid. M5 (me): 289.9 (MtNH 4 +) . Exanple Al
3I\/Iet hanesul f onyl - 2- nor phol i n- 4-yl - benzoic acid A

ture of 4.26 mmol
fl$ﬁ?oro 5- net hanesul f onyl - benzoi ¢ acid (Exanpl e
Al (a)) in 8 m norpholine was heated at 110 OC for 15

h. Affteer sEmar Qaﬂuo@&so&e@hhesum:@%b@mé 8d el Hﬁet}vml at 0°C
aC|d|f|ed by addi tion racted th

d ext
tyasadded .95 B Oxget ar?CLthemét% it ﬂ@aveérta st @t KT for 72 h. The

fpﬁécﬁlﬁeat@wu\ﬁﬁleerw@ﬂﬂ@&d R4t Wab boncehirited Mn ki re@Md pressure. The
r at ed brlne dri ed over sgdlun1sul phat e

Wasdeeatedivith waigandoeiieeise o tomgs wirk 400 rek‘?rglgammagane The
%ol-dbﬁm&l o Adl?\hﬁw&g dried 5<aérlsgld1(158§?@fatelv§/a(pma&bon wdér deduced

@rmvem HYe coznre%ryfad 3 awhite rstadline solidi(gldrpPe)eMd m/e):
X7 208NEPi woss). d @) 2- Fl uor o- 5- net hyl sul f anyl - benzoi c
aci dThe t|tIe conpound was prepared by follow ng the
procedure described in: Journal of Organonetallic
chemvsthaiyeshHOAyl-24(R N -+ yord-18L -dimethyl-ethoxy)-benzoic acid

o 5><ki
F

HO

O=?=O

To a solution of 2.75 mmol 2-fluoro-5-methanesulfonyl-benzoic acid in 10 ml
N,N-dimethylacetamide were added 14.7 mmol 1,1,1-trifluoro-2-methyl-propan-2-ol
and 8.29 mmol cesium carbonate and the mixture was stirred at 170 °C for 72 hours. The
reaction mixture was then cooled to room temperature, acidified by addition of formic
acid, and then concentrated in vacuo. The residue was purified by preparative HPLC to
afford the title compound as a light brown solid (yield 99%). MS (m/e): 325.3. ([M-H],
100%)

Example A15

5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid

(a) rac-5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid methyl

ester



b) 2-Fl uoro-5- net hanesul f onyl - benzoic acid To 2. 68
mmol  2-fl uor o- 5- net hanesul f anyl - benzoic acid in 5 m

woratoharmase at 0 0C was added 8. 05 mol Oxone( r)P@EIHP20b&014082

10

15

m xture was allowed to stir at RT for 72 h. The
precipitate was filtered off angd _the filtrate was
concentrated under reduced pressure. The residue was
treated with water and extracted 3 tinmes with 400 ni
Md\ t hane. The conbi ned organi c phases were

d

| ov@r sodium sul fate. Evaporation under reduced
pr es@}w/el ded the title conpound as a white

crys ine solid (yield 7999. M5 (me): 217.2 (MH +,
100%.¢ ﬁ) 5- Met hanesul fonyl -2-(2,2,2-trifl uoro-|
J-di rmt - et hoxy) - benzoic acid To a solution of 2.75

mol  2- fI uor o- 5- net hanesul f onyl - benzoic acid in 10 m

N, N- di net hyl acet am de were added 14.7 mol

||, 1A mixtpfapf2d 7ammel Ryhydsewpanmethasiesulfanybbegoigasid methyl ester
(‘(W@ YD AL PRI 23 L5 ﬁ‘ﬁ%ltrghetrmd&é‘fn?etﬂ‘ﬁm%slﬂfdrﬁé £§d 2b ZJtWIquQ) 1-

for 72 hours. The reaction m xture was then 00016

reehylr ahyl €ptar [%1855651‘&3? -8 anc4p.- bynmldwas@mrrmarbwm ig 87 'l DME was

atihdd 2885 RP28 HB0KE '}\tf{eﬁt&ﬂm'grﬂo Y@&H QemJJ}Qtu!'r@ %ﬁ%&tﬂ@%«/as
purified by preparative HPLCto afford t

cORpRaGTHERdaE vacyo, gasuspspesthinswateroandystisted fggb/blourr\,@tmm)welded the

3R - BmroMeH . 100% Exanple Al 5
5- Met hanesul fonyl -2-((S)-2,2,2-trifluoro-I-nethyl-etho

ad methyl ester

xy) ben20| c aci d rret hyI ester A mxture of 21 7 mml
2- hydrg%ﬁmumst hanesul f onyl - benzoi ¢ acid nethyl ester
i.f

74774), 32.5 mmol

uor o- net hanesul fonic acid

2,2, rifluoro-lnmethyl- ethyl ester [212556-43-9] and
43. 4, qnpl potassi um carbonate in 87 m DWVF was stirred
at 80 '0C for 48 hours . After cooling to room
tenperature, the m xture was

The title compound was obtained by separation of rac-5-methanesulfonyl-2-(2,2,2-
trifluoro-1-methyl-ethoxy)-benzoic acid methyl ester by chiral HPLC (Chiralcel OD, 15

% ethanol/heptane, flow 35 ml min’, 220 nm, retention time: 86 min.).

(c) 5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid

Chiral
o} O/l\'<F
F

F
HOJ\©

O=?=O

Prepared in analogy to Example A6(b) from 5-methanesulfonyl-2-((S)-2,2,2-
trifluoro-1-methyl-ethoxy)-benzoic acid methyl ester. MS (m/e): 311.0 ([M-H]’, 100%)

Example A16

5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid

(a) 5-Methanesulfonyl-2-(( R)-2,2,2-triﬂuoro-l-methvl-ethon) -benzoic acid methyl ester




concentrated in vacuo, resuspended in water and
stirred for lhour. Filtration yielded the title

W@ 0vpoTask (b) PCT/EP2005/014082
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5- Met hanesul fonyl -2-((S)-2,2,2-trifluoro-I-nethyl-etho
Xy) - benzoic acid nethyl ester Phe title conpound was
obt ai ned by separation of

rac-5- et banesul fonyl -2-(2, 2, 2-

trid | word-1-nethyl - et hoxy) - benzoic acid methyl ester
by,-shiy @ HPLC (Chiral cel OD, 15 % et hanol / hept ane,
flo m mn 1, 220 nm retention tine: 86 mn.).
(C) o=s=0

5 Met hanesul fonyl - 2- ((S)-2, 2, 2-tri f1 uor o- - met hyl - et ho
Xy)-benzoic acid Prepared in anal ogy to Exanp| e A6§b)
f r om e fitle sampeund yag phtained By sepapatiph of rac-5-methanesulfonyl-2-(2,2,2-

tefid ekt - i ' | a ir
tFiflhidrdor aleghly}n;g h@&m&codgg}ae&gx%ﬁﬁﬁﬂé Y 5(a§$byEdhiral HPLC

B, (1 e) ; ( ! I'¢ o
SChigalgel {2l Sf%ﬁhanzl/(;'{%a@; Bow 35 mlfmmgrm npgetpprion tims: 74
t¥ihybenzoic acid (a)

5- Met hanesul fonyl -2-((R)-2,2,2-trifluoro-1-nethyl-etho
FOER AR N Py e Sl A B AN K e
rac- 5- net hanesul fonyl - 2- (2, 2, 2-

trifluoro-leimet hyl - et hoxy) - benzoi c acid nethyl ester
(E@WS(a)) by chiral HPLC (Chiralcel OD, 15 %

et Handl / (Heptane, flow 35 M mn 1, 220 nm retention
tmre] mn.). (b)

5- Metyé&nesul fonyl -2- ((R)-2,2, 2-trifluoro-1-nethyl-etho
xy) -&x@azoi ¢ acid Chiral Prepared in analogy to Exanple
AB( b) f'r om 5- net hanesul fonyl - 2- ((R) - 2, 2, 2-
trifiuoro-1-nethyl-et hox;i) -benzoi c acid nethy|l ester.

VS ( Rreppredsnpnglogy fg kyampla 460y fremarpiethanesupfonyl-2-((R)-2,2,2-
Rﬁﬁa&ba-%ﬂﬁwtﬁo&zybe&oﬁéca rethyl &sted N8 (m/e): 311.0 ([M-H]', 100%)
| - met hyl - et hoxy) - benzoic acid (a)

5- Et hanesul fonvl - 2-f |l uoro-benzqi ¢ acid ethyl ester
Example A17

a VAt

Rac-5-Ethanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid

(a) 5-Ethanesulfonyl-2-fluoro-benzoic acid ethyl ester

0] F

/o

0=8=0

To a solution of 1.98 mol sodium sulfite in 1] water was added portionwise during
20 min, 0.264 mol 5-chlorosulfonyl-2-fluoro-benzoic acid (CAS: 37098-75-2). The
reaction mixture was stirred at room temperature for 2.5 hours then cooled to 0 °C and
acidified with 230 ml sulfuric acid (20%) to pH 2. Water was evaporated, and residue was
taken up in 200 ml DMF. 73 mmol potassium carbonate and 86 mmol iodoethane were
added and the reaction mixture was stirred at room temperature for 50 hours. The
solvent was removed in vacuo. The white solid was dissolved in 100 ml water. The
aqueous phase was extracted with ethylacetate. The combined extracts were dried over

sodium sulfate. Evaporation under reduced pressure and flash chromatography (SiO,,



To a solution of 1.98 nol sodiumsulfite in 1lwater

was added portionw se during 20 mn, 0.264 nol
w@G2mbbmassul f onyl ~-fi uoro-benzoic acid (CAS: PCT/EP2005/014082

37098-75-2). The reaction mxture was stirred at room

tenperature for 2.5 hours then,gooled to 0 OC and

acidified with 230 nl sul furic “acid (20% to pH 2.

ﬁﬁb%e ?%X@Q?fl@%ﬁfhedé%ﬂéjtxﬁgéibngﬁ&{n‘ﬁaﬁ a gég‘gfé%s]‘@; (I P9R%). Ms

tassi um car ate an
i(odeelflaheMuwdt eldeled and the reaction mixture was

stirred at roomtenperature for 50 hours. The sol vent

vlyggsfmxéﬁﬂfdn@ Y AeHR- bJ&%mv!e de solid was dissolved in
wat er € aqueous ase was extracted with
et hyl acetate. The conblned extracts were dried over
sodjjum sul fate. Evaporation under reduced pressure and
Y Clr omat ogr aphy (Si Q2, hept ane/ et hyl acetatel /1)
yi el ded/the title conpound as a colorless oil (yield
37% /B, (me): 261.1 (M+H +, 100% . (b)
5- Etﬁa esul fonvl - 2-f1 uor o- benzoi ¢ acid To 10.8 ol
5- et hdnesul f onyl - 2-fl uor o- benzoi c acid ethyl ester in
26 m_tetrahydrof uran was added 26 m water and 16.1
5 ol Tio k0 mmchyatianesidfonyhdilgrarbenzgirpcideshylester ingdé ml
LK RS vois a AT Bl WRRPAAE TR E hth ol 1RhilRI }Llﬁ’ﬁomde monohydrate
m nutes. After such tinme, the reaction m xt
a8 dhe feaghion MR thrrféiltrraﬁwwpaﬁa&ﬁeMéS@w&sa@%@ such

afife, ttlt@re@&ié%%&t&@ %@ a¥iBSie@%itha®! Aid) tt%ﬁ'gd\%fhﬁn was evaporated
di chl or omet hane. The conbi ned organi c phases were

dinddle mw%&i&%m%qaqﬂﬁaqeé twiksel with sidveroaregnie nl hescombines organic
10 qﬂh\é%s Wgegdﬂlet]c_ll (ﬁ/[epmﬁH Rl RS aﬁd U@Hc@@trﬁ@& i de 2580 givd\Re title
rcatrm@ile# h%afhéfblﬁ? fqiﬁiw%%)&s émée)t 2321 (UM 9100%m:t hyl - et hox

y) -benzoic acid Prepared in anal ogy to Exanple Al4(c)
f(e P 3- BhhadeFoni-00w! 2. P +hflunb O~ RRIERethoRE)-BerBBH acid
rac-1,T,T-trifluoro-propan-2-ol. M5 (nme): 325.1
([MH , 100% Exanple Al 8
5- Et hanesyl f onyl - 2-i sopr opoxy- benzoi ¢ aci d
[0}
F
F

HO

0=8=0

Prepared in analogy to Example A14(c) from 5-ethanesulfonyl-2-fluoro-benzoic
15 acid and rac-1,1,1-trifluoro-propan-2-ol. MS (m/e): 325.1 ((M-H]J’, 100%)

Example A18

5-Ethanesulfonyl-2-isopropoxy-benzoic acid

Ao o

OH -

0=§=0

Prepared in analogy to Example A14(c) from 5-ethanesulfonyl-2-fluoro-benzoic
20 acid (Example A17(b)) and isopropanol. MS (m/e): 271.1 ([M-H]’, 100%)



Prepared in anal ogy to Exanple Al4(c) from
5- et hanesul fonyl - 2-f | uor o- benzoi ¢ acid (Exanpl e

WAl6IH3@nd | sopropanol. M5 (me): 271.1 ([ MP{T/EP2005/014082

15

100% Exanpl e A19 Rac- 5- Met hanesul f onyl -
(I-trifluoronethyl-propoxy)-benzaic acid Prepared in
anal ogy to Exanple Al4(c) from

2-f 1 uoro-5- met hanesul f onyl ppgrmeiageaci d (Exanpl e
Al4(b)) and rac-1,1,l-trifluoro-butan-2-ol. M5 (Me):
325.0 ([MH , 100% Exanple A20

Rdc(FRMetithreBilfony) - biBiddnReMI ROy PBeRRIICacd@i d !
Chiral Prepar ed)yl n(anal ogy to Exa?r%l e A14((l:)afrom

2-fl 5- met hanesul f onyl - benzoi ¢ acid (Exanpl e
A14(E)~§Lg/and (R -butan-2-ol. Ms (me): 271.1 ([MH ,
10§97 Exanpl e A21 2-((S)-sec-

Ba - 5- net hanesul f onyl - benzoi ¢ acid Prepared in
anal oy to Exanple Al4(c) from

2- f I°TpP 0- 5- et hanesul f onyl - benzoi ¢ acid (Exanpl e
Al4(b)) and (S)-butan-2-ol. M5 (nme): 271.1 ([MH |,

100%9p B ineanAgy to Example Al4(c) from 2-fluoro-5- methanesulfonyl benzoic
2-1soprop Isulfan | - 5- et hanesul f onyl - benzoi ¢ aci dTo

61d (ExamplsfAl4 (g almlch 1,1,1-trifluoro- butan 2-ol. MS {m/e): 325.0 ([M HJ,
Aobdgyor o- 5- met hanesul f onyl - benzoi ¢ acid (Exanpl e
Al4(b)) in 6 mM N, N-dinethyl acetam de were added 15. 2
nol cesium carbonate and 10.1 2- pr opanet hi ol and
the mixture was stirred atE qu]mA{z Br 3 h . The
reaction m xture was then cooled to roomtenperature
A RycedBhiiord)-5-onepldinebylfaagtibemnzic 4id hydr ochl ori ¢ aci d
bef ore being extracted three tinmes with ethyl acetate.
The conbl ffed organi c phases were dried over sodium
sulof ay’€~and concentrated in vacuo to afford the title
GO d as a light yellow liquid which was used in
t he t step without further purification (yield
0=8=0

Prepared in analogy to Example A14(c) from 2-fluoro-5-methanesulfonyl-benzoic

acid (Example A14(b)) and (R)-butan-2-ol. MS (m/e): 271.1 ([M-H], 100%)
Example A21

2-((S)-sec-Butoxy)-5-methanesulfonyl-benzoic acid

J\/ Chiral
Q

HO

0=T=o

Prepared in analogy to Example A14(c) from 2-fluoro-5-methanesulfonyl-benzoic

acid (Example A14(b)) and (S)-butan-2-ol. MS (m/e): 271.1 ([M-H]’, 100%)
Example A22

2-Isopropylsulfanyl-5-methanesulfonyl-benzoic acid



99% . EI-MS (mfe): 274.1 (M-, 35%, 232.1 ([MC 3H6] ,
30% 214.1 (M C3H6- H20)+, 100% . Exanple A23

wQ@2@blyl4sal f anyl - 5- met hanesul f onyl - benzoi ¢ aci BCT/BPR05/014082
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sol ution of 4.58 mmo
2-fl uoro- 5-met hanesul f onyl - benzgi.c acid (Exanple

. Al4(b)) in 6 mM N, N-dinethylformm de were added 13. 8

mol cesium carbonate and 9.25 mmol et hanethi ol and the

m xt ur s stirred at 90 OC for 30 mn. The reaction
m Xt urje was then cooled to roomtenperature and

aoi di d to pH by addition of hydrochloric acid

bef o eing extracted three tines with ethyl acetate.
The gampi ned organi c phases were dried over sodi um

sul fatle and concentrated in vacuo to afford the title
compound as a white solid which was used in the next

step Ak | Yy:

o e)w 4 BfHon %égﬂ%me% (S%fv‘oagxrgah s GlShy P &hz0id Rid (Example

A INE)h Eme sl |N,Hn@xmeﬁxyéaz:etzn2dq w¢11e|adé¢d31%2 myolsesiamreptbonpie and 10.1

riﬁl(ﬁbPZ -Peophhethol apl Wid Ake@He wf]as %rm 90 °C for 3h. The reaction mixture
2-fl uoro ﬁ nmet hanesul f onyl - C acugbé gﬁg

Maa( copleddo pporyy tq@mrmﬁw vadgiper ofhydgochloric

rmid teéft being axtpaonal threnind.with éfh}iﬂ acetate. The combined organic phases
M{er? %rxe (I%l\telrg 81865151 e%tag Icc())ncengr'%tea Prggzg:]tu)égﬁ ﬁ?’;@ﬁﬁ? gﬂ%ognpound as

taight pdlowdduidwhisbrmwas esqulcn shemext stapl wathiodt further purifpdation (yield

WoRIEH MsQyef: 2hYH(OCTI0), 93 RFL [IqlA REHO[C3BRLIA.1 (M-C3H-11,0),

extracted three acetaf e. conbi
8% ¢ phases mere drled over sodlun1sulfate and
concentrated in vacuo to afford the title conmpound as
a red-brown solid which waSaRRI§AZH the next step

W thout further purification (yield 999. Ms (me):

N Rth9ls (UfddyH5-methafddulfoff bepk sic AAB
2-1sobut yl sul fanyl - 5- met hanesul f onyl - benzoi ¢ aci d
o s

HO

O=‘?=O

To a solution of 4.58 mmol 2-fluoro-5-methanesulfonyl-benzoic acid (Example
A14(b)) in 6 ml N,N-dimethylformamide were added 13.8 mol cesium carbonate and
9.25 mmol ethanethiol and the mixture was stirred at 90 °C for 30 min. The reaction
mixture was then cooled to room temperature and acidified to pH1 by addition of
hydrochloric acid before being extracted three times with ethyl acetate. The combined
organic phases were dried over sodium sulfate and concentrated in vacuo to afford the
title compound as a white solid which was used in the next step without further
purification (yield 99%). MS (m/e): 259.0 ([M-H]’, 100%).

Example A24

5-Methanesulfonyl-2-(2,2,2-trifluoro-ethylsulfanyl)-benzoic acid



To a solution of 4.58 mol
2-fl uor o-5- net hanesul f onyl - benzoi ¢ acid (Exanpl e

WA HM3¢ N 6 M N, N-di net hyl f or mam de wer e adPEeOERRBNB014082
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nmol cesium carbonate and 9. 97 mol
2-nmet hyl -1 - propanet hi ol and thegm xture was stirred at
90 OC for 30 mn. The reaction m xture was then cool ed

9 TR ey B 5 Al 140
tf‘rlﬁéhiﬁm ﬁﬂi*f»ﬁyiﬁ &févéfgff@?m%wgs edel-& mpl esiurp cabagate and

veeréemhol 2d,2onHluos®dihanethid] had eheantktge RS Biirrad &30i°Q dfor 30 min.
C 0 afford th i e,comound as .a whi,t e. s0l,i

AR B Rellh i Beh Chasy TR RinaRBu iRt G prit by

pdditfoinadthiy drocklprie held dgfidre beibg ¢xtragyed tRBE tngs[withHithyl acetate. The

SO e NI, Bl yere dried pyerspdium sulfate and concenraed in vacuo o
afford theitlscompggndag? red-brown solid which was used in the next step without
FufthergheiRatict (Jadesshf. s (mhernzeic(ReHd-, (6ownp! e

A14(%§p; in 6 m N, N-d? nmet Eylh?or rmrr(l[del—qvvere agged 13.8

mol cesium carbonate and 1Bxdnptedbkssodi um

met hanet hi ol ate and the m xture was stirred at 90 0C

f 0.m . e reacti Xt ur.e S then cooled to
rzgg'?né?tgir?”p"g?%lgf%’C%ﬁéésgglgﬁﬂl?eg °‘58¥\@H| by addition of
hydroch| oric acid before being extracted three tines

wi tih Bt Hyl acetate. The conbi ned organi c phases were

dfi ever sodi um sul fate and concentrated in vacuo to
afford thetitle conpound as a colourless oil which was
used®=y1® the next step without further purification

(yield 99%9. MsS (me): 244.9 ([MH , 100% . Exanple

A27 5 2-Mor phol i n-4-yl -5-nitro-benzoic acid To a

sol utfiogrsodtiopof.- Samob fluger-g-methpnesplfelbeezoicidd (Example
(AGAB)T 394 m3 X, X digRMyBoEhamide wrahd @l 18.8 thdl cesiuirR@rbonate and

F oroc[tpz(?l iﬁg 40 mi ;tF'F was ,added 18. 2 mmCL °C for 30 min. Th
SoPIRBI fenetie]- e R ARG Taikiyre 84S STyl 90 °C for 30 min. The
treavpion ainruze vay theh cboled tveroval @hipessumend acidifinded pH1 by addition
‘éogg&%& Ellgplz gﬁd {B§§¥€Pj§ng\@&ra%&§L€ﬁﬁg @i%eg with e%l?yl %etm.t'ﬁ{e combined

0]
organic phases were driec? over sodium sulfate and concentrated in vacuo to afford the

title compound as a white solid which was used in the next step without further
purification (yield 99%). MS (m/e): 287.0 ([M-H]’, 100%).

Example A26

5-Methanesulfonyl-2-methylsulfanyl-benzoic acid

o s~

To a solution of 4.58 mmol 2-fluoro-5-methanesulfonyl-benzoic acid (Example
A14(b)) in 6 ml N,N-dimethylformamide were added 13.8 mol cesium carbonate and
10.0 mmol sodium methanethiolate and the mixture was stirred at 90 °C for 30 min. The
reaction mixture was then cooled to room temperature and acidified to pH1 by addition
of hydrochloric acid before being extracted three times with ethyl acetate. The combined

organic phases were dried over sodium sulfate and concentrated in vacuo to afford the



by dropwi se addition of aqueous HCl . The resulting
m xture was stirred at roomtenperature for 30 mn,

wa@emer=3¢ esul ting crystals were then col | ect eBCEP2005/014082
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filtration and dried in vacuo at 50 OC to afford the
title conpound as a yellow soligg (yield 3299. M

(me): 251.0 ([MH \ 100% Exanple A28

it o%nH%QQ E&QQ?WSS bg W&Fw?scﬂsgd } Othe A8xt'} }gtﬁ w1thout further

i SO um and
H{Cﬁ il%%gt gg@é %ﬁﬂml\’kﬁ 1> 20@%%0di um vvas
di ssolved (30 mn.). Subsequently, 6.59 mmol
5- cyano- 2-i odo- benzoi ¢ aci Hx4rhpi®:A2219841- 92- 6;
W0901455] and 1.32 mmol copper (I) brom de were added
an2tMdrpholiadtyl-Gmitroxtienceichedt ed at 120 0 C for 2 h.
The reaction m xture was then cooled to room
tenperatuge and concentrated in vacuo. The residue was
gpended in 50 mMm 1Magq HO and extracted 3x with
“h etate. The conbi ned organic extracts were
wash 'U:Sgri ne, dried over Na SC and concentrated
o

in vacuo.| Fl &sh chromat ography on silica gel (eluant:
hept ane/ e acetate) provided the title conpound as

a white solid (yield 55%9. Ms (me): 204.1 ([MH
100%) T = sphyian fdg.2 mmol 2- ﬂuoro 5-nitrobenzoic acid (CAS 7304-32-7;

%ogfxﬁéreaﬁm% 1981 oy iehwhsHchaneu 4&&??@%@99@& ﬂi?z mmol

Chl or osul f onvl - hvdr oxv-benzoi ¢ aci d
c‘ﬁP’éPthBm nshihe naéﬁuae wes irpd ahaeom tkieperé®ee fordb h. The volatiles were

SRR AL BRG0S0 10 5 o
byrdropyise sdditen of agueqws . The resubiing Thisture wasistaTedsas room
t@ﬁﬁeﬁgg@@or%%w SR e rdft g’r‘?r}é f"wmtt { cg%lte&eéf)i' %}arﬁgn and

stirring conti nued for I ona

eCHssedmm gackpiat ¥ € ipatferd theditle C@mploelod @sla psllomi solid 4yield32%). MS
Wbﬁgsfﬁgmg] NBSoeyi th water, and then dried in vacuo

45 0C tor to yleldthetltle conpound VB
(me): 236.8 ([( 37CI)MH] 3% 235.0 ([{ 37C1}MH
xampe A28

5-Cyano-2-isopropoxy-benzoic acid

o) OJ\

Il
N

To 198 mmol isopropanol was added 19.8 mmol sodium and the mixture was then
heated at 100°C until all the sodium was dissolved (30 min.). Susbsequently, 6.59 mmol
5-cyano-2-iodo-benzoic acid [CAS: 219841-92-6; W0O9901455] and 1.32 mmol copper
(I) bromide were added and the reaction mixture heated at 120 ° C for 2 h. The reaction
mixture was then cooled to room temperature and concentrated in vacuo. The residue
was suspended in 50 ml 1 M aq HCl and extracted 3x with ethyl acetate. The combined
organic extracts were washed with brine, dried over Na,SO, and concentrated in vacuo.
Flash chromatography on silica gel (eluant: heptane/ethyl acetate) provided the title
compound as a white solid (yield 55%). MS (m/e): 204.1 ([M-H]’, 100%).



, 100% (b) 2-Hydroxy-5-nethyl sul fanoyl - benzoic acid
To 63 mol 5-chl orosul fonyl - 2- hydroxy-benzoic acid in

wd. 20emt2484 chl or omet hane at RT was added dr opwi BET/BR2005/014082
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mrol nmet hyl amine (8 Msolution in ethanol) and the

m xture was allowed to stir atsRT for 1 h. The mxture
was then concentrated in vacuo. The resi due was
suspended in 1M aq NaOH sofutifna3pd extracted tw ce
with ether. The aqueous phase s acidified with 5 M
aq HO, saturated with NaC, and extracted 3 tines

@ Eyclapentylone s-sonthyldfamiykbexoicadd wer e washed t wi ce
with saturated aqueous NaCl solution and dried with Na
d d the title conpound.

{ %Qni’dn?!xc‘#@/()’ 231.9 (MHA 63% (c)
droxv 5- met hvl sul f anovl - benzoi ¢ aci d net hyl

est ¢r To 77 mol 2- hydroxy- 5- net hyl sul f amoy! - benzoi ¢

' 00 mM THF was added 85 mmol CDI and the

tufe heated at 70 OC for 1h. 770 mmol nethanol was
dded and the m xture was heated at 70 OC for 16
e m xture was then cooled to roomtenperature and
cpngentirated in vacuo. The residue was chromat ographed
on silica gel (eluant: ethyl

acef'at e/ hept ane/ di chl or omet hane 45: 45:10) to afford
the title compound. M5 (me): 244.1 ([MH -, 100% (d)
ZFaCy26 opbdilytoontjoric ard At ¥iwhsadsed 6bknzmlcalazylidamtdmall

SRS BT AT L (AT OS5 11
rﬁn:allly ar T{(Xﬂﬁfeﬁoyll bh’ﬁh@mmverel wasmenﬁdd'f&lldrmgseam)cléo 81l ict-water with
V\Slalsri%%d elindt S%I';lné) y(%raéflni_llg& ?03 ﬁx%ﬁaﬁ& WP oEm Al Q‘hg Ql?stul[i;ﬂgfl&HiEeecrystals were

t
colemed b)aﬁlmatwm “mhwhréEhemsegﬂ[jnwi(ete:v;:d\!\cﬁnir&tddg vaquaeti45 °C for
8 A s, S LR OB D ("l

(HY €000%912. 1

(b) 2-Hydroxy-5-methylsulfamoyl-benzoic acid

To 63 mmol 5-chlorosulfonyl-2-hydroxy-benzoic acid in 120 ml dichloromethane at RT
was added dropwise 317 mmol methylamine (8 M solution in ethanol) and the mixture
was allowed to stir at RT for 1 h. The mixture was then concentrated in vacuo. The
residue was suspended in 1 M aq NaOH solution and extracted twice with ether. The
aqueous phase was acidified with 5 M aq HCI, saturated with NaCl, and extracted 3 times
with THF. The combined THF extracts were washed twice with saturated aqueous NaCl
solution and dried with Na,SO,. Evaporation in vacuo yielded the title compound. MS
(m/e): 249.0 (M+NH,", 100%), 231.9 (M+H", 63%)

(c) 2-Hydroxy-5-methylsulfamoyl-benzoic acid methyl ester
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(IMH , 100% (e)
2- Cycl opent yl oxy-5- net hyl sul f anoyl - benzoi c acid To

wQ@2®8/0m¥ed 2- cycl opent yl oxy- 5- et hyl sul f anoyl - PETEP1005/014082

acid nethyl ester in 10 mM THF was added 20 mmol 2 M

ag NaOH and the m xture was stigyred at RT for 2 h.

Them xture was then extracted twce with ether. The
aqoeogs phase was acidified with 10%aq citric acid

a [ racted 3 times with ethyl acetate. The conbi ned
omza i ] phases were dried with Na SO4. Evaporation in
vagto followed by trituration in ether afforded the

kﬁthe conpound as a white solid. M5 (me): 298.3

([/M H , 100% Exanple A30

5- Met hanesul fonyl -2-(2, 2, 3, 3, 3- pentafluoro pr opoxy) - be
nzoi c acid Prepared in anan to Exanple Al H@ from
TofA7yame! B-hydrorurfemgibylsalfamp rbfﬁ?@c aeildn @@@h% was added 85
AR DI Qrmjth% n%xgbrg’hgh'tﬂﬁﬁtﬂﬁtq&r Ph! 778" PR NethalYBl was then added
(me): 346. nt hesi s of conpounds of

fad the ravqturadta@ dat ak 79 °waer t%geThq B tER avep teenjcooled to room
[tétnﬁéat%tpm édycaztpite@mazucp e rr?s?dlfé »tasxeh}oxﬁa%ogaspédocnpgﬂm gel

- 5- et hanesul f onyl - phenyl ) - net hano

|(ele@tmtbﬁ@c@mte&ﬁ@rmlmmorpm&aaz 45 AOM%ftnre theftitle cggpound.

mmp qdilrepthi@egl e, 6.17 mmol  pi perazine and
Qn Q{ tB[ethq anfﬁL in 6 M tetrahydrofuran in a
sealed tube mas_heated at 160 OC for 10 ntntunder

concentrated and the reS|due was purlfled by
c mat ogr aphy (Si 2, net hanol /di chl oronet hane) to
rd the title conmpound as a white crystalline solid

(yi el %. MS (me): 250.0 ( {8 1Br}M+H+, 1009,
248, ?'JQBr}M+H+, 769 .

O=§=O

/N

To 2.85 mmol 2-hydroxy-5-methylsulfamoyl-benzoic acid methyl ester, 3.14 mmol
cyclopentanol and 3.28 mmol triphenylphosphine in 10 ml THF was added 3.14 mmol
di-tert-butyl azodicarboxylate and the mixture was stirred at RT for 2 h. The mixture was
then concentrated in vacuo. The residue was chromatographed on silica gel (eluant: ethyl
acetate/heptane 2:3) to afford the title compound as a colourless oil. MS (m/e): 312.1
([M-HJ’, 100%)

(e) 2-Cyclopentyloxy-5-methylsulfamoyl-benzoic acid

A

o) o)

0=8=0

To 2.68 mmol 2-cyclopentyloxy-5-methylsulfamoyl-benzoic acid methyl ester in 10 ml
THF was added 20 mmol 2 M aq NaOH and the mixture was stirred at RT for 2 h. The



b)
f4-(5-Brono-thiazol -2-yl)-piperazin-1-yl1-(2-isopropox

w@2006/0ME8hanesul f onyl phenvD- net ha noneTo a soPCI/EP008614082
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0.31 mmol 2-i sopropoxy- 5- net hanesul f onyl -benzoic acid

(Exanple Al) in 7 m tetrahydrgfuran were added

successively 0.46 mol TBTU, 1.24 nmol

Nﬁlﬁﬁﬂé’ i 3R RLORYE PR COw RN EkhCr. Fhe ous phase was acidified with 10%
5- brono-t hi azol - 2-yl ) -pi perazin g reaction

ﬁﬂﬂt{}ﬁ acigasd extracieddp imermith sthyhaetptead, he epahined organic phases were

QP18 $AihN94,50, 'E?/aIY@r‘éH@n chQMlBGE@W %u(:@t@?mn @IHaY hfforded the title
acetate/heptane) afforded the tijtl oun as a

WAMPEURS A wtémildsfr%(m/wm?%%éw Iibol %) {8 1Br} MrH\
100%, 488.3 ( {79Br}MtH+, 84% . Exanple 2

(2-1sopropoxy- 5- nethanesulﬁgﬁﬁhenbenyl) [4-(4- et hyl -t
hi azol - 2- yI) pi perazi n-1-yljnmet hanone a)

2-1.0do ol e a sol uti of .21..7 mmol

G VEHBn e am i P Jebp s Rt S BeBIheBp A added

dr opwi sge 19 7 mol butyl magnesi um chl ori de sol ution (2

M n,bgﬁfahydrofuran) and the m xture was stirred at
terper at ure overnight. 10.1 mmol 4-nethylthiazol e

en added and stirring continued for 1 hour at

tenperature. Finally, a solution of 25.7 nol

iodine in 50 m tetrahydrofuran was added dr opwi se and
stirring continued for a further 1 h. The reaction

m xt Prepanegsintanelogy; trekramerie M«ab&pm ?oﬂu@fo >oethanesdfpnyl-benzoic
S0 um&,gl Y 195‘91‘1&32%%'315 ﬁ% aﬁBlU (46R): 346.9 ([M-H]

extracte ree’ times MAt tate. e conbi ne
dPg¥mi c phases were dried over sodlun1sulphate and
concentrated in vacuo. Chronatography (SiO2

et her/ heptane) . afforded th )
solid (yi £0 ; : Y AN VA
I-(4-N®thy|-thiazo| 2-yl)- plpera2|ne A nlxture of 1.33
mol 2-i odo- 4- net hyl -t hi azoExample 00 nmol pi per azi ne
and 4.00 mmol triethylamne in 4 m tetrahydrofuran in

?43 §§ir8910t-tﬂpa%oﬁ\@-§'l)rbqsérggn-alt-yl}-??—is%%rdﬁxy—%-Hlethanesulfonyl-phenyl)-

methanone

a) 1-(5-Bromo-thiazol-2-yl)-piperazine

A mixture of 2.06 mmol 2,5-dibromothiazole, 6.17 mmol piperazine and 6.17
mmol triethylamine in 6 ml tetrahydrofuran in a sealed tube was heated at 160 °C for 10
min under microwave irradiation. The reaction mixture was concentrated and the residue
was purified by chromatography (SiO2, methanol/dichloromethane) to afford the title
compound as a white crystalline solid (yield 94%). MS (m/e): 250.0 ({*'Br}M+H", 100%),
248.0 ({”’Br}M+H", 76%).

b) [4-(5-Bromo-thiazol-2-yl)-piperazin-1-vyl]- -5-methanesulfonyl-

phenvl)-methanone




under m crowave irradiation. The reaction m xture was
concentrated and the residue was purified by

wa@ benet4egr aphy (Si 2, net hanol / di chl or omet hanB)T/EP2005/014082
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afford the title conmpound as a yellow oil (yield 65%.
M5 (me): 184.3 (MrH\ 100% . Chy .

(2-1sopropoxy- 5- net hanesul fonyl - phenyl ) - [ 4- (4- et hyl -t
hi azops azsoYl!lt)orpdf@ef larﬁinr(‘ﬂ h %’J})lrwai -ARBEREERRLA%dnDoic acid

anal og to exanp e
iExgephyeddéxer sl m@tmﬁ@ﬁmﬁm tbsted oiessviely O 4Baaml #BTU, 1.24

[

oo eb e R a8 B.0n kU B3 BRABE R0l P8fspiperacine.
eklieyraciion maixtirh wps ﬁnee)d at @Tyfpel@lh ahé thqntdoecem:up@tmdaa@
?EI\EIEEIHBE&?%@ ¥R, &ﬁ%sa%t%@/}{e}ﬂa%le)ja@or%d thth(eryoﬁ)pouﬁgés dwhite
(fgaméwpkdcﬁaafooym(mh 493 (1 Rs I EB h E00Pb), 48813 (B Brivivyl”, 84%).
hi azol - 2-yl ) - pi perazin-1-yl]- nethanone a)
2-10do-5-nmet hyl -t hi azol e Prepared in anal ogy to
exanple 2 (a) from 5- nethylﬁﬁmafé e. The crude
mat eri al was purified by chronmatography (Si Q2
gRssprboppiyesianethaneyilfingl-phenyl - 4 @- ﬁl@ﬂi?ﬂﬂﬁﬁiz(ﬂl& -y)- Erp@mm-l-yl]-
0|I g eId 69% . M (nie) 226.3 (M+H +, 1009% .

tg %% hyI-thiazoI 2-yl)-pi perazine Prepared in
analo y to exanple 2 (b) from 2-iodo-5-nethyl-thiazole
a&i&é&mkﬁﬁﬂﬁbﬂ5£@& crude material was purified by
chronatography Si O, nethanol /di chl or onet hane

yi el daselytian of 24 JripmhdisesTepylaatingin 2 ml (eyxiabV%ro@;z% was added
I@oéms@)ﬁ 7 ;rﬁﬂola) "% ekQQr&hloﬁzie solutlon 82 Min etra ngd%of?ran) and the

Sopropoxy- 5- nesul f ony é
Hmenwr: WRS ytrqe%tg@@razﬁrﬁmraquovmhbd dénmpb eéhiylthnazole was

anal aedLAd @t’fﬁ‘ﬁ‘%e Bntinddd fof 1 RBUr at room temperature. Finally, a solution of
2- 1 sopropoxy- 5- et hanesul f onyl benzoi c
25.7 mol 10d1ne in 50 ml tetrahydrofuran was added dropwise and stirring continued for

a further 1 h. The reaction mixture was then quenched by addition of 20% aqueous
sodium thiosulphate solution and the mixture was extracted three times with ethyl
acetate. The combined organic phases were dried over sodium sulphate and concentrated
in vacuo. Chromatography (SiO,, ether/heptane) afforded the title compound as a brown
solid (yield 83%). MS (m/e): 226.1 (M+H", 100%).

b) 1-(4-Methyl-thiazol-2-yl)-piperazine

A mixture of 1.33 mmol 2-iodo-4-methyl-thiazole, 4.00 mmol piperazine and 4.00
mmol triethylamine in 4 ml tetrahydrofuran in a sealed tube was heated at 160 °C for 2 h
under microwave irradiation. The reaction mixture was concentrated and the residue was
purified by chromatography (SiO2, methanol/dichloromethane) to afford the title
compound as a yellow oil (yield 65%). MS (m/e): 184.3 (M+H", 100%).

4-(4-methyl-thiazol-2-yl)-piperazin-1-vl]-

methanone



acid (Exanple Al') and

| - (5-nmethyl -thiazol -2-yl)-piperazine. The crude
worawenizabevas purified by chromatography (Si O2, PEr/hg1005/014082

acetate/ heptane) to yield the title conpound as an

off-white foam (yield 7599 . Misgme): 424.3 (MH +,

100% . Exanple 4

[ 4- (5-Benzenesul fonyl -t hi azol -2-yl) - pi perazin-1-yl']-(2

-1 sopr OpOXYy- 5 t hanesul f onyl phenyl ) - net hanone a)

4- (5-Brono t hif} azol 2-yl) - pi perazi ne-1-carboxylic acid

tert-hatw A mixture of 24.7 mmol

Nb@drmt ole, 49.4 mmol tert-butyl 1-

p§\g razi nec ayylate and 74.1 nmol triethylamne in

24 m tetrahydrofuran in a seal ed tube was heated at
160 OC for 30 m n under mcrowave irradiation. The

react
oo fljlrg%hrEb%fi Hafd oé’faa @PS@%’{-&H 265% FE&J £5ih itk fonyl-

ah?é?%lt? agif ébraamrly Aﬂbarsm e -nathd- thiamle? zzldmmmwihacrude material

VWHSE%} %&ﬁ& @%_ﬂg'g%@og?%ﬂ)ﬂgﬁtﬂdz, fﬂhgl R4 ;::fr %l;:ld%ﬁcotlt@e éompound
5 @S(dsawnlwwplﬂcamnhdt(mehiz&ﬂ QM/S m/;g p@&d 16@%boxy

lic acid tert-butyl ester To a solution of 1.44 mmol

4- (5- brono-thiazol -2-yl) - p| i ne-1-carboxylic acid
tert-butyl ester in 6 n Eﬁ‘%‘éﬁ?ofuran at -78 0C was
added dropw se 1.44 mmol nbutyl lithiumsolution (1.6 M

| (2-Ibeptapeyy- srntethdresulfodyltphenyd)s 45 (5-metyl-diiazol 2-Apfpefazin-1-yl]-
}Q ﬂ% A solution of 1.58 mmol diphenyl disul phide in

n e?rahydrofuran was then added dropw se over 15

mn and the reaction mxture was then allowed to warm

tad 2rledensrmguk-thiggole  The reaction mixture was then

pour ed ont o, sat urat ed brine and the m xture_ was
10 ext r deerdded Wragglogy fpeamiple2 &) fpm 5-methylthiazole. The crude material

a%tp@hﬁéa B Emmrt&grm@r(s % éﬂierlﬂ_éiﬁarfé‘? 'ﬂ@h@l%%@ fil@Bdrhpound as a

hases_were dried over sodium sul g e and
chiﬁ%’@ﬁtlr(ﬁlﬁlé’c@%? Viscmfe): e2%-3 AMrdGr 499)-(Si 2, et hyl

"acetate/ heptane) afforded the title conpound as a

)i(ﬁl I E%r!égt]a}[ﬂlol l)sglplegm /| eld 769%9. M5 (nfe): 378.3

Prepared in analogy to example 2 (b) from 2-iodo-5-methyl-thiazole and

15 piperazine. The crude material was purified by chromatography (SiO,,
methanol/dichloromethane) to yield the title compound as a yellow oil (yield 32%). MS
(m/e): 184.3 (M+H", 100%).

¢) (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(5-methyl-thiazol-2-yl)-piperazin-1-vyl]-

methanone

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-(5-methyl-thiazol-2-yl)-piperazine. The crude material



c)

4- (5- Benzenesul fonyl -t hi azol - 2-yl ) - pi perazi ne-1| - car box

wQ@ kdoe/ozmaBal tert-butyl ester To a sol ution of 1POBGEPI00$/014082
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4- (5- phenyl sul fanyl -t hi azol - 2-yl ) - pi per azi ne-1| car boxyl
ic acid tert-butyl ester in 1Qagl_ dichloroethane was
added 2. 65 mol netachl or operbenzoic acid and the

Vivastpuk B e VB c%rﬁét@giapﬂy (rswmﬁlm%@{a?émﬁfﬁﬂ{e? rtcr %Qldrlhe dfl€compound
reacti on m xture ronet hane
A DR e i AL S raie A BdbE H HO0M.

bi carbonate solution and then with water. The organic

phase was dried over sodiu sulfate and concentr at ed

in vacuo to afford the titl %%Wﬁ und as a yell ow
crystalline solid (yield 77%. M5 (me): 410.3 ( MtH+,
ﬂ@ﬂ%Bendt)nelsulfonyl thiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-

}g ggqﬁ fonyl -t hia7ol -2-y]) - pi perazi ne
or| o a solution of 0.73 Mo
4-(5 benzenesulfon¥l-th|azol 2- gl)lplperaz%ne Icarboxy

dropMAse 7.32 ﬁnnl hydr ogen ch{orlde solution (4 Min
d| oxaaneﬁxtafeobftzhe inol 25 edib@sndthiafdledoat mdl Ret-badyl 2. 5

eI R A o
dob¢ wat lmdteldypt 160 G firi30 miana deersivecwavetitradintien. The rTactlon mixture
% Ty

[agetats, }B@F?Z‘éh@s‘%fqu@) Hefompound agp whise sesaling-splid/(yield 68%). MS

(krﬁ’@pBSXD@K{}?LEi}MWhﬂH)%)UBIMY{W‘BMMQH” 9g¥ey. han one
Prepared in analogy to exanple 1 (b) from

LB B T B b e oo s
ytetejfbdlt)tl hﬂert intd lel tetmh'ﬂimﬂlrasatam\m ms @ddeﬁtchblbmel 80hinbl n-
(%:pﬁh Eln_?_ § ITBBG/@d gg n he?(glgeg angi '\ﬁ-e muiture :@stlrreg at ?78 °C for 10 min.
A solution of 1.58 mmol dlphenyl disulphide in 1 ml tetrahydrofuran was then added
dropwise over 15 min and the reaction mixture was then allowed to warm to room
temperature. The reaction mixture was then poured onto saturated brine and the mixture
was extracted three times with ethyl acetate/tetrahydrofuran (1:1). The combined organic
phases were dried over sodium sulphate and concentrated in vacuo. Chromatography
(810, ethyl acetate/heptane) afforded the title compound as a yellow crystalline solid
(yield 76%). MS (m/e): 378.3 (M+H", 100%).

¢) 4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-butyl ester

To a solution of 1.06 mmol 4-(5-phenylsulfanyl-thiazol-2-yl)-piperazine-1-
carboxylic acid tert-butyl ester in 10 ml dichloroethane was added 2.65 mmol meta-
chloroperbenzoic acid and the mixture was stirred at room temperature for 16 h. The
reaction mixture was then diluted with dichloromethane and was washed with saturated
aqueous sodium bicarbonate solution and then with water. The organic phase was dried
over sodium sulfate and concentrated in vacuo to afford the title compound as a yellow
crystalline solid (yield 77%). MS (m/e): 410.3 (M+H+, 100%).

d) 1-(5-Benzenesulfonyl-thiazol-2-yl)-piperazine hydrochloride



(2-1sopropoxy-5-net hanesul f onyl - phenyl )-{4-[4-(2-nitro
-phenyl ) -thiazol -2-yl]- piperazin- |-yl}-nethanone

wazeparesh | N anal ogy to exanple 1 (b) from PCT/EP2005/014082
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2-i sopropoxy- 5- met hanesul f onyl benzoi ¢ aci d (Exanple
Al') and |-[4-(2-nitro-phenyl)- t39| azol - 2-yl ] - pi perazine
di hydrochl ori de. The crude matéfial was purl fied by

o TR rH s HmoPd 1y hae&%ﬁgs%gfgna% Ll SbauAe -
aarybewltswc@rtygtlmwheﬁér §101I0i il dipkasievas hegled drep(vme €)32 mmol
hPdroed Mibtide solA (4 I@iﬁmx@n@ and the mixture w s stlrred at 80 °C for 2.5
ﬁ '&4 ?%C%%OQ;%S%XV%BS 6%%%92’ %l g:;)a?l)éldlluteerglz“%¥h ether %ﬁer: (raezsllltlng
ZryE’tal'ka’ﬁfﬁé toitektey Iby thibiratzonl zﬁ'rd5«vz(shéd)wﬂh fetHet & @ @iettld ddbmpound as
TR SR SUR o8 SIDIEMS (s 309.0 (Wiegt 9P

The crude materl al was ur|f| ed by clhromat ography

mﬁmfﬁl ahm)tﬁeﬁlweﬁal Tine solid (yield 86%. NB
(me): 19479 (MFH\ )

2-[4-(2- Isopropoxg\S net hanesulfonyl benzoyl ) - pi per azi
n-1-yl1l-thiazel e carbon itrile Prepared in anal ogy

to_exanpl -ty rom

5- hanesul f onyl benzoi ¢ acid (Exanpl e

A @na-&- pi peagion- | -yl -t hi azol e-5-carbonitrile. The

crude material was purifi ed by chronat ography (Si G2

2: Eélffi%%%d%%ﬁg?%’a’ ?(%ﬁnép %n@ . 1§opr$é,‘|9:]x?t§ methanesulfonyl-
beystieddid f&campllel Al )(apiddll- (-b@PEnesMEor(yidtiipzol 237 ) pifekarhhet
Pl Belde matsrid i purfed by rogmargertp iy Si0y
yhéth{rdl/dsbfmropethyns)-to WBﬂd]ﬁm‘eEthtICbUm?phnqb heawhite crystalline solid (yield
2955 A8 QRGe): 550.2 (M+H", 100%), 567.2 (M+NH,", 100%).

Example 5

(2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[4-(2-nitro-phenyl)-thiazol-2-yl]-

piperazin-1-yl}-methanone

N

G
P\

=N' N 0=5=0
O=N T

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[4-(2-nitro-phenyl)-thiazol-2-yl]-piperazine
dihydrochloride. The crude material was purified by chromatography (SiO,, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a yellow
crystalline solid (yield 61%). MS (m/e): 531.3 (M+H", 100%).

Example 6

2-[4-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-carbonitrile



Prepared in analogy to exanple 1 (b) from
2-1sopropoxy-5-nmet hanesul f onyl benzoi ¢ acid (Exanpl e

WaAALQ06/aTHd 36 PCT/EP2005/014082
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| -[4- (2, 4-di chl oro-phenyl)-thiazol -2-yl]-piperazi ne
di hydrochl ori de. The crude natﬁgLal was purified by
chromat ography (Si @2, nethanol/dichl oronethane) (yield

WY VoripdVRid M @)thiapd8-5)catbdiidfid } MrH, 199, 555.9
(237(5 Bb‘o—f%rﬂr‘%%_—m—r( {35C } M+H+,

100 @ré@é%h%nﬁo%to example 2 (b) from 2 chloro-1 3 thi ole S carbomtrlle and
(2- Isoproony 5 t anesulfon pheny ? g? tro-t
iPEReEAZinE. Yhy cryide araseriah was pugifi Ed)rimqlila@mh@gﬁpéb 0 i n

@ﬁ@mﬂﬂf/dkﬁl&m@maﬁeﬂo(de f}{eqme%oh{p%{ma 25 vh tQEQkéH&lL Solid (yield

erazin crude material was pun
@ﬁ%ﬁ gé@V@pH?‘?@MGfI H9%%anol / di chl or onet hane) to

yield the title conpound as a light yellow crystalline

zod ﬁHM ) plpera2|n I-yI1 nethanone Prepared in

anal ogy to exanple 1 (b) from

2-i sopropoxy- 5- ne hanesul f onyl benzoi c acid (Exanpl e

Al') and I -(5- @Itb hi azol - 2-yl ) - pi perazi ne. The crude

naterlal i ed by chromatography (SiO, ethyl

acetage/ gry ol | owed by trituration in ether to
onpound as a yellow crystalline solid

(ylel N67% I\/B §Tie): 455.4 (M+H +, 1009, 472.0
(I\/H-NH 4 +, 100% . Exanple 9

(2- l Pé?i%% glig}?{o %QI%%H?I 1f Inpg%}%fapox[y 5- methanesulfonyl-
Esemqlc aqrpbtﬂxampheAF)raeqd&pmenamnahal thigro eeSﬁa«bnpitele;LTl(dx)rude

T QA WaS PR RROBY. ch?oﬁ?l%ﬂ%ﬁ? *(%1 9,@(111;? Ardeln fheptane) followed by
trituration in ether to yield the title compound as a white crystalline solid (yield 69%).
MS (m/e): 435.4 (M+H", 100%).

Example 7

{4-[4-(2,4-Dichloro-phenyl)-thiazol-2-yl]-piperazin-1-yl}-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

0 o~

ﬁN*@
57rN\/J

cl N O=?=O

Ci

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[4-(2,4-dichloro-phenyl)-thiazol-2-yl]-piperazine
dihydrochloride. The crude material was purified by chromatography (SiO,,
methanol/dichloromethane) (yield 17%). MS (m/e): 558.1 ({’CYM+H", 19%), 555.9
({CICl IM+H", 58%), 554.1 ({**Cl}M+H?*, 100%).
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acid (Exanple Al') and
3- phenyl - 5- pi perazi no-1, 2, 4-t hi adi azol e. The crude

woredoen7aBe was purified by chromatography (Si O2PCEEP2005/014082

acetate/ heptane) to yield the title conpound as a
white crystalline solid (yield;§9%. M5 (nme): 487.3
(M+H +, 1009 . Exanpl e 10

2-{4- [5 Met hanesul fonyl - 2- nggngggrlfluoro | - met hyl - et
hoxy) - benzoyl | - plpera2|n l-yl}-

th azol e- 5-car Qoni Prepared in an
-k%yr?ms-me anesuliflon% engt -[4-(5-nitro- tﬁxazgly 2- yl) plperazm-l yl]-

metidoagesul fonyl -2- (2,2, 2-trifluoro-Inethyl- ethoxy)
-benzoic acid (Exanple A2) and

2- pi Ped’palddﬁnlang{lbg)t to mmb&-ﬁ(bc) oD bbb - fifcaliptde and

SAbrincod Fe e gl W a8 B et e 51081 | oved

thdnol/dfchidrﬁmethane)ttb@teld ﬂleyitkelcdnipb&nﬂ h$ 4 Bglageibou agstaline solid

DR T80 Pl dd&z%?g%mxa (fe): abo.

2-{4-[5- Met hanesul f onyl - 2- (2 2 2-trifluoro- ethoxy) ben

g “iesulfonyl 2-(2, 2, 2 tri-fluoroethoxy) -benzoic
aC|d (Exanpl e A3) and
2-pi perazin-1-yl-thiazole-5-carbonitrile (Exanple
6(a)). The crode erial was purified by

chr omat ogra O , ethyl acetate/heptane) foll owed
by tr%tu atijo ¢t her to yield the title conmpound as
wn cr Stalline solid (yield 57%9. M5 (me):

4375 (\'I\/H-H +, POGFAP, 492.3 (MkNH 4 +, 90% . Exanple 12
2-[4-(2- Cyclopentyloxy 5- nethanesulfonyl benzoyl) - pi pe

razi ?’repa¥ed] in analogy io exgmple 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-(5-nitro-thiazol-2-yl)-piperazine. The crude material
was purified by chromatography (SiO,, ethyl acetate/heptane) followed by trituration in
ether to yield the title compound as a yellow crystalline solid (yield 67%). MS (m/e):

455.4 (M+H", 100%), 472.0 (M+NH,", 100%).

Example 9

(2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(3-phenyl-[1,2,4] thiadiazol-5-yl)-

piperazin-1-yl]-methanone

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 3-phenyl-5-piperazino-1,2,4-thiadiazole. The crude
material was purified by chromatography (SiO,, ethyl acetate/heptane) to yield the title
compound as a white crystalline solid (yield 69%). MS (m/e): 487.3 (M+H", 100%).



carbonitrilePrepared in analogy to exanple 1 (b) from
2-cycl opent yl oxy- 5- net hanesul f onyl benzoi ¢ acid

wd tosnmHss A4) and PCT/EP2005/014082
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2-pi perazin-1-yl-thiazole-5-carbonitrile (Exanple
6(a)). The crude material was_pgyrified by

chromat ography (Si O, ethyl acetate/heptane) foll owed
by trituration in ether togyifpMiphe title corrpound as
an off-white crystalline solid (yield 64%. M5 (me):

00
B ohgueaoaia e AR ua s metnbethoshruasgasryzio 11
phiparlasicartdonytrile t hi azol e-5- carbonitrile Prepared in
anal ogy to exanple 1 (b) from 2-cycl opropyl net hoxy- 5-
met hanesul f onyl - henzoi ¢ acid (Exanpl e A5) and
2- pi perazi n-b-yb<thiazol e-5-carbonitrile (Exanple
faterial was purified by
al§ i 2, ethyl acetate/heptane) foll owed
bm uratiog-§{tp ether to yield the title conpound as
a white crystalline solid (yield 75%9. Ms (me): 447.3
(MtH +, 100% . Exanple 14
2- [4P(<2>a®}10h@bdbwhw@(hmplbﬂbhéDhaﬁrmhimWfodybai@yll)tr;ﬂuoro 1-

'gﬁeet‘{;)gée;t/&% j—é%(xlazoﬁ{i ?c%@%cgsn% r/t"%]r 92' é?)h]b %tn {—ﬁle?'{]aQGIe -carbonitrile
fExamaplesa) ¥. dhy Icnwe mzaserdal anab gul(l@@hbm}gomwgmwy (SlOz, ethyl
éfeqjjltjgﬁ'lr %h@ ljoﬂé(‘lve&ng fr?&Qlla of 1&&5?%')56% }% t@%myo%nd as a white

chsaiatesghid fhstd @%Vom\ds émm)t 4&9de(tMtHfhk§)@t’/dnE()6 ¥ QVirDiWR G 78%).

by trituration in ether to yield the title conpound as

a white crystalline solid %yl el d 61% M5 (me): 461.3

(MrH +, 100% . Exanpl e 15 Example1l

2-[ 4-(2- Cycl ohexyl oxy-5- et hanesul f onyl - benzoyl ) - pi per

azjarisl Mythhnésalfazdl 22 (52,2 edflerol-dthoxyd-benzoyl]-piperazin-1-yl}-thiazole-5-

carbonitrile

0 o/?(F
N
pvsas
\<\/N 0=8=0

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-
ethoxy)-benzoic acid (Example A3) and 2-piperazin-1-yl-thiazole-5-carbonitrile
(Example 6(a)). The crude material was purified by chromatography (SiO,, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a light
brown crystalline solid (yield 57%). MS (m/e): 475.0 (M+H", 100%), 492.3 (M+NH,",
90%).

Example 12

2-[4-(2-Cyclopentyloxy-5-methanesulfonyl-benzoyl)-piperazin- 1-yl]-thiazole-5-

carbonitrile



Prepared in analogy to exanple 1 (b) from
2-cycl ohexyl oxy- 5- nmet hanesul f onyl benzoi ¢ acid (Exanpl e

WAZ)eard3@- pi perazi n-1-yl -t hi azol e-5- car boni t rPCBEEP2005/014082
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(Exanple 6(a)). The crude material was purified by
chromat ography (Si @2, ethyl acepate/heptane) followed
by trituration in ether to ylelé the title conpound as

a white crystalli solid (yield 49%9. Ms (nfe): 475.4

(MrH +, 100%, wple 16 2- [ 4-
(2 | sobut t hanesul f onyl - benzoyl ) - pi per azi n-
I]s tﬁfﬁ%ol -carbonitrile Prepared in analogy to

& 1(b) L Qﬂ] . .
2 |sobut oxy- 5-met hanesul f onyl - benzoi ¢ aci d (Exanpl e
A8) and 2-piperazin-|l-yl-thiazole-5-carbonitrile

( Exarfyeparéq 'm) Jnalopheo exam);ée tréb)efrcbralz-mbppmny]ofxyédmbghanesulfonyl-

g!{/%rn?&? ad ég lg §4g% erazm ‘?{tﬁljgg q?—%?cg‘ral%o ; (r){l)éu@gg%gle 6(a)).

ar h/ahjruée mlageﬂbh&lvm pnmelﬁgd bly dhl(wmaebgi-aﬁi}ﬂ/()Sin\/Bth(yhdcebaxe/ HejRank)

G oei o TR0 ala e siecomponpd sy P s pygeline

|s|ohd{ybl]d6t4%)aMSI(m/5)- 4623 BdriH s 1008Pr.epar ed i n anal ogy
to exanple 1 (b) from

2- cycl obut oxy- 5- net hanesul f onyl benzoi ¢ acid (Exanple
A9) and 2-pi perazin-| -yl -t Hixamwlels-carbonitrile
(Exanple 6(a)). The crude material was purified by

Cil[zp nzac?ab Yin§eDh&y-5-aidiydneaaesril-BLRPT ABdratial I- m\mazole-s-
a’%‘/? tri.tyration in ether to yield the title corrpoun

rmtllf; ¢ e crystalline solid (yield 54%. (rrie).
447. 2 (MtH\ 100O Exanpl e 18

2-[4-(2- sec- xy - net hanesul f onyl - benzoyl ) - pi per azi
n- I-yI] 205 carbonitrile Prepared in analogy to

2- sec- ut oxy @ ?ré% hanesul f onyl benzoi ¢ acid (Exanpl e
Al O and 2-piperazin-I-yl-thiazole-5-carbonitrile

( Exanm@kparbd &) analogy to example 1 (b) from 2-cyclopropylmethoxy-5-
methanesulfonyl-benzoic acid (Example A5) and 2-piperazin-1-yl-thiazole-5-carbonitrile
(Example 6(a)). The crude material was purified by chromatography (SiO, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a white
crystalline solid (yield 75%). MS (m/e): 447.3 (M+H", 100%).

Example 14

2-[4-(2-Cyclobutylmethoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-

carbonitrile

0 o0
N=_ S5
\<\-—7/\l/ 0=9=0

Prepared in analogy to example 1 (b) from 2-cyclobutylmethoxy-5-
methanesulfonyl-benzoic acid (Example A6) and 2-piperazin-1-yl-thiazole-5-carbonitrile
(Example 6(a)). The crude material was purified by chromatography (SiO,, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a white
crystalline solid (yield 61%). MS (m/e): 461.3 (M+H", 100%).



The crude material was purified by chromatography
(Si 2, ethyl acetate/heptane) followed by trituration

wo moerBe to yield the title conpound as a whi PEI/EP2005/014082
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crystalline solid (yield 34%. MS (me): 449.4 (MH
100% . Exanple 19 -4 -
2-{4-12-(2, 2- D nmet hyl - propoxy) - % nmet hanesul f onyl - benzo

yl]-pi perazin-I-yl}-thiazol cad bonitrile Prepared

in anal ogy to exanple 1 (b)r&fm%1 ¢

2- 62 2- di_met hyl - prop t%ay) 5- et hanesulfonyl - benzoi c
4(2t Exdohsicslony 1Symethanesulfopdrbenpoyl)-piperazin- Azl huagole-5-

Cartuanrigi | e (Exanple 6(a)). The crude material was

purified by chromat ography (Si 2, ethyl

acet at e/ hept ane) | owed by trituration in ether to

yield the tlgle 0 uound as a white crystalline solid

(yield 68 463. 3 (MrH\ 1009 . Exanple 20

2 [4- gz ﬁ - xy 5 met hanesul f onyl - benzoyl ) - pi per az
[ azol e- 5-car bonitril ePrepared in anal ogy to

exarrp e 1 (b) f'rom

2-tert-but oxy-5-net hanesul f onyl benzoi ¢ acid (Exanple

A12) Paépiared ni amalogy tonedamylle 1 h)dzarh @- c&cl@hé)b'dmdytﬂ’-hieélanesulfonyl-

i BiRecd Ciete &7 Ft AP Lo R MRl B h oI tgaple 62
b%etdruduhattetmlrwasrpueﬂﬁhé by tlroynatbgtaphye(Sid4, kéhyLaepouingtas:)
afﬂ)ﬁ%végebyst&g)qlra lgrxlé %nn %r%{gh%lé%ﬁg%ﬂ% é’/g@ohga/s ?é) nil%%cxilg'tzlﬁmg solid
((Rrel 4996 0 MK (m /o) : &5 hi{NBEHﬂ flO(D%D phenyl ) -[ 4- (5- net hanes

ul fonyl -t hi azol -2-yl)- piperazin- 1-yl] -methanone a)
4- (5- Met hyl sul fanyl -t hi azol - 2-yl ) - pi perazi ne-1| - car boxy
lic acid tert-butyl ester Hxampleld in anal ogy to
exanple 4 (b) from

& (018D Rrok{N5ASthagesulidn RIRBEIGA)-Pet - PQXYIhidz ole-5-carbonitrile
0
sacl
N=— Sy N
\<\——7l\1/ 0=8=0

Prepared in analogy to example 1 (b) from 2-isobutoxy-5-methanesulfonyl-benzoic
acid (Example A8) and 2-piperazin-1-yl-thiazole-5-carbonitrile (Example 6(a)). The
crude material was purified by chromatography (SiO,, ethyl acetate/heptane) followed by

trituration in ether to yield the title compound as a white crystalline solid (yield 61%).
MS (m/e): 449.4 (M+H", 100%).

Example 17

2-[4-(2-Cyclobutoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-

carbonitrile

(\N)‘\Q
N:\<\—S’W/N\)

N 0=8=0



acid tert-butyl ester (Exanple 4(a)) and dinethyl
di sul phi de. The crude nmaterial was purified by

wahtmenmusgr aphy (Si O2, et hyl acetat e/ hept ane) rOI/EPX03/@4082
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the title conmpound as a yellow crystalline solid
(yield 78%9. M5 (me): 316.3 (MH+, 1009 . b)
4- (5- Met hanesul fonyl -t hi azol - 2-yl ) - pi perazi ne-1| - car box

ylic Lt et s I r Yo . -

A i S e S F@S’f?S?aéylwﬁ?}aé’%?‘%f%?gﬁ‘f°nﬂ

bepretcacichdExample AR epdiZcpigetadint kvl thinzolet S-earbenitdlg dExample 6(a)).
ol . . " 5

B R R e P oo (RS Ry erapg)

foHomed byagdtuzatiaminrether 0@ yipld thy title compound as an off-white crystalline

I~ l [ + 4 )\ - pi perazi ne

ﬁ?/lgf(gﬁ(? gg{agyglg%%%téﬁi (%Zgﬂr%dlzlgg@'t o exanple 4 (d)

from 4-(5- nmet hanesul fonyl -t hi azol -2-yl) -

pi perazi ne- 1- car boxyl i ¢ ackdahpletigbutyl ester and

hydr ogen chl oride solution. The crude material was

rified by recrystallisation fromether t f.ford th -
B @ e RO TR BV ey Epr i1 ol B Rl - cmbonivrle
(yield 99%9. Ms (nmfe): 248.1 (M+H+, 100% . d)
(2-1 sopropoxy- 5- et hanesul f onyl - phenyl ) - [ 4- (5- net hanes
ul fonyl -t hi agol$2-VI)- piperazin- 1-yl|
-rrethsanq@ed in anal ogy to exanple 1 (b) from
~sQpPropoxy- 5-fret hanesul f onyl benzoi ¢ acid (Exanpl e
Al) and |- (5- fetifanesul fonyl -t hi azol - 2-yl ) - pi per azi ne
hydr ochl ori de. The crude material was purified by
chr owpépagddap apalo S € examplenamo floeh ZhéOb @oRE-Banethak@ulfonyl-

srastcrcrpmels ADa Jageraienier Givialhgrbunfia el s
Mg crude f2@rial WaapBtiRed®y chromatography (SiO,, ethyl acetate/heptane)
utaetnanceul foml - chy pepl 2oy oo Bzt e il S
Lyiemt3ayd): Bishesy) 4pemhH'; nephrnone

Example 19

2-{4-[2-(2,2-Dimethyl-propoxy)-5-methanesulfonyl-benzoyl]-piperazin-1-yl}-thiazole-

5-carbonitrile

o o
(\Nﬁ
N:\{\SITN\/'

N O=?=O

Prepared in analogy to example 1 (b) from 2-(2,2-dimethyl-propoxy)-5-
methanesulfonyl-benzoic acid (Example A11) and 2-piperazin-1-yl-thiazole-5-
carbonitrile (Example 6(a)). The crude material was purified by chromatography (SiO,,
ethyl acetate/heptane) followed by trituration in ether to yield the title compound as a
white crystalline solid (yield 68%). MS (m/e): 463.3 (M+H", 100%).

Example 20

2-[4-(2-tert-Butoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-carbonitrile



Prepared in analogy to exanple 1 (b) from
5- net hanesul fonyl -2-(2,2,2-trifluoro-I| nethyl- ethoxy)

WO benatuss aci d (Exanpl e A2) and PCT/EP2005/014082
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| - (5- met hanesul fonyl -t hi azol -2-yl)- pi perazi ne
hydrochl ori de (Exanple 21(c)). 4fhe crude material was
purified by chromatography (Si Q2, ethyl

acet at e/ heptane) followed by trituration in ether to
yield the title aqﬁound as a white crystalline solid
(yield 29%. e): 542.2 (MrH+, 100%, 559.2

( MH Ng 4Ntb/“b5o anpl e 23

( @ﬁﬁbr pyhnetthoxy- 5- met hanesul f onyl - phenyl ) - [ 4- (5-
met hal@sul f onylQRPazol - 2- yl) - pi perazin- 1-yl]

- met hanone Prepared in analogy to exanple 1 (b) from

R T L

epetiazdid EExeyilod bl and Pepipetaainp) -ul-thigzeley 3-cathenitrilgdExample 6(a)).

- Rlerh &Y Iﬂg\gﬁgﬁg&p}lgﬁ% gg av;égm@@g&aﬂ{ﬁ@wz, étﬁkl%etﬁge?m%%ane)

acet at e/ he e) d by trituration in et ) .
yipkaveedi hydriturpor bngiberrid yield e yidle componyd asd Whitecrygshliie solid

i el 0, 6 X . A - 09 7.2
%)&%Hﬁ L(%jr’?@sesggn(%?)_.ﬁg.gmag@g 2@%&'\4‘6%.4'1'1%}394 M oog)
(2- 1 sobut oxy- 5- net hanesul f onyl - phenyl ) - [ 4- (5- net hanesu
| fonyl -t hi azol -2-yl)- pi pergaginpte21y! ] - met hanone
Prepared in analogy to exanple 1 (b) from

si-sobut -5-neth f - ' ' I
TS P S Pe oy R o BoBr Rt BrEs -
tpipkrazind loyl|-detlfdmoarpl e 21(c)). The crude material was
purified by chromatography (Si G2, ethyl
298! @LALAFRERNA) tfid)ol OWRA B, (el 1EAbbAMc hBd U Blur Bster

yie conpound as a
Prepared in analogy to example 4 (b) from 4-(5-bromo-thiazol-2-yl)-piperazine-1-

carboxylic acid tert-butyl ester (Example 4(a)) and dimethyl disulphide. The crude
material was purified by chromatography (SiO,, ethyl acetate/heptane) to afford the title
compound as a yellow crystalline solid (yield 78%). MS (m/e): 316.3 (M+H", 100%).

b) 4-(5-Methanesulfonyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-butyl éster

Prepared in analogy to example 4 (c) from 4-(5-methylsulfanyl-thiazol-2-yl)-
piperazine-1-carboxylic acid tert-butyl ester and meta-chloroperbenzoic acid. The title
compound was obtained as a yellow crystalline solid (yield 86%). MS (m/e): 348.3
(M+H+, 100%).

¢) 1-(5-Methanesulfonyl-thiazol-2-yl)-piperazine hydrochloride

Prepared in analogy to example 4 (d) from 4-(5-methanesulfonyl-thiazol-2-yl)-
piperazine-1-carboxylic acid tert-butyl ester and hydrogen chloride solution. The crude
material was purified by recrystallisation from ether to afford the title compound as a
light brown crystalline solid (yield 99%). MS (m/e): 248.1 (M+H+, 100%).

d) (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(5-methanesulfonyl-thiazol-2-yl)-

piperazin-1-yll-methanone




crystalline solid (yield 40%9. MS (me): 502.0 (M-H
100% . Exanple 25

whRame2243@C- But oxy- 5- met hanesul f onyl - phenyl ) - [ BeT/BP100s/014082
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anesul fonyl -t hi azol - 2-yl)- piperazin- 1-yl] -nmethanone
Prepared in anal ogy to exanpl e43 _(b) from

rac- 2- sec- but oxy- 5- net hanesul f onyl benzoi ¢ acid
(Exampl e Al O and
| - (5- met hanesulgoayl -t hi azol - 2-yl ) - pi perazi ne

hydr ochl orj de anpl e 21(c)). The crude nmaterial was
puPlfse by c at ogr aphy (Si O, ethyl
T@g’/hept. ofollowed by trituration in ether to

yleld the tit conpound as an off-white crystalline
solid (yield 44%. M5 (me): 502.1 (MtH +, 99%, 519.3
( M+NRrd208d in aBabogpkeexa6iple 1 (b) from 2-isopropoxy-5- methanesulfonyl—

[ 4

Wk LR LAY B L B
-hydtdthhmnlepflwanédmarenahmsqulfted bgxhrgrhaodraply) (Si@sm
%étﬁa@ﬁﬁ«%r%%ﬂ%ﬁ?%gla e (TR DRMRAATE Dol AR Rifhe solid (yield
14306~ MSt (e 488.1 OMHHT KOG 5020 YMy+-NIi pea%Xi ne

hydrochl ori de (Exanple 21(c)). The crude nmaterial was
purified by chromatography (Si Q2, ethyl

acet at e/ hept ane) fol | owed Hxamplad? ation in ether to

yield the title conpound as a white crystalline solid

([nl(sJMetﬁﬁx%qufbﬁd(miaeal-z ﬁn@lﬁrﬁd\/m -yt]-[sLaRhanebufoigl-2-(27,2-
& C? hex %g ) t | - phenyl) -[4-(5- et ha
il Y. %E§ 3 in- 1-yl] -nethanone

Prepared in analogy to exanple 1 (b) from
2- cyclohexyloxg nmet hanesul f onyl benzoi ¢ acid (Exanple

A7) aner\ fidnesul f onyl -t hi azol - 2-yl ) - pi per azi ne
h¥ ard de anple 2 1(c)). The crude material was
pu red by o©hs-omat ogr aphy

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A2) and 1-(5-methanesulfonyl-thiazol-2-yl)-
piperazine hydrochloride (Example 21(c)). The crude material was purified by
chromatography (SiO,, ethyl acetate/heptane) followed by trituration in ether to yield the
title compound as a white crystalline solid (yield 29%). MS (m/e): 542.2 (M+H", 100%),
559.2 (M+NH,", 65%).

Example 23

(2-Cyclopropylmethoxy-5-methanesulfonyl-phenyl)-[4-(5-methanesulfonyl-thiazol-2-

yl)-piperazin-1-yl}-methanone

)\é\v
~§~<\Sj/

H

o

Prepared in analogy to example 1 (b) from 2-cyclopropylmethoxy-5-
methanesulfonyl-benzoic acid (Example A5) and 1-(5-methanesulfonyl-thiazol-2-yl)-
piperazine hydrochloride (Example 21(c)). The crude material was purified by
chromatography (SiO,, ethyl acetate/heptane) followed by trituration in ether to yield the



(Si 2, ethyl acetate/heptane) followed by trituration
in ether to yield the title conpound as a |ight red

waeopshzbd ne solid (yield 38%. M5 (me): 528. BC/BpA054014082
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100% . Exanple 28
(2- Cycl opent yl oxy- 5- net hanesul fignyl - phenyl ) - [ 4- (5- et h
anesul fonyl -t hi azol - 2-yl ) - plpera2|n- 1-yl]-nmet hanone

Y 0
Eﬁl%%ﬁ%ggh?a u%glc thanesuhg nyI be/ zmmm/e% 3001(M+H 100%),

@E%ér%*é\lm) 6%%

| - (5- et hanesul f onyl -t hi azol - 2-yl) - pi per azi ne
hydrochl ori de (Exanple 2 1(c)).. The crude naterial was
purified by chromatography ESFEOBE 24et hy|

acetate/ heptane) followed by trituration in ether to

Y2-@babutdig-3- hteld&rﬁﬁﬂﬁmlyhﬁhélﬁll)a[ﬂ- (Gt&xe&qﬁhésﬁliﬁﬁw%ﬂzbl-ﬂ%)
solel dué)i ’gi ﬁti’b@o M5 (me): 514.3 (M+H +, 1009% .
%ﬁ%ﬁ 2 Ff ggnzenesulfonyl-thlazol 2. yl) -

rirerazin-|- 2-(2, 2-di met hyl - propoxy) - 5-
nethanesulfo|yl phenyl] -nethanone Prepared in anal ogy
tooe fron12 (2, 2-di net hyl - propoxy) - 5-

7€éﬁf#on “benzoic acid (Exanple All) and
I ? %nzenes'hf%nyl-thlazol 2-yl)- piperazine
hydrochl ori de (Exanple 4(d)). The crude material was

pur | Prerrdyinahalogptogamphyl (bFifom 2&§d’ﬂ>)akoxy-5 methanesulfonyl benzoic

tate/ t { h
FF B TRBCER FoA bttt s 2r s S Ler e T9giqeaoride
(Pxaphple 37®)). ThSciukit ejaterfal &alprifidd by, chi&@%ograpBp (K0, ethyl
%aet%/hém%féﬁ%wfﬁvﬁﬁvwlgg &t eBenfoyvishd the titls qompapng ag 3 white
<ceysaalloeanhiy (yoely 46% ) S e ss02f N+ HOhrows)) - met hanone
Prepared in analogy to exanple 1 (b) from

2-cycl opent yl oxy- 5- et hanesul f onyl benzoi c
Example 25

Rac-(2-sec-Butoxy-5-methanesulfonyl-phenyl)-[4-(5-methanesulfonyl-thiazol-2-yl)-

piperazin-1-yl]-methanone

Prepared in analogy to example 1 (b) from rac-2-sec-butoxy-5-methanesulfonyl-
benzoic acid (Example A10) and 1-(5-methanesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 21(c)). The crude material was purified by chromatography
(SiO;, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as an off-white crystalline solid (yield 44%). MS (m/e): 502.1 (M+H", 99%), 519.3
(M+NH,", 100%).

Example 26

(2-(2,2-Dimethyl-propoxy)-5-methanesulfonyl-phenyl]-[4-(5-methanesulfonyl-thiazol-
2-yl)-piperazin-1-yl}-methanone



acid (Exanple A4) and
| - (5-benzenesul fonyl -t hi azol - 2-yl) - pi per azi ne

woys/otabori de (Exanpl e 4(d)). The crude nat erPGI/ERaSs/014082
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purified by chromatography (Si O 2, ethyl

acet ate/ heptane) followed by tghturation in ether to
yield the title conpound as an off-white crystalline
solid (yield 570@\.943/5 (me): 576.0 (M+H +, 100%,

593.3 (MrNH 4 # 9% . Exanple 3 1
[49(5§B@he onyl -t hi azol - 2-yl)-pi perazin-1-yl]-(2

-T8eQUTOXY- 5- nef hanesul f onyl phenyl ) - net hanonePr epar ed
inogﬁ'éﬁ"ogy to’8kanple 1 (b) from

2- i sobut oxy- 5- net hanesul f onyl - benzoi ¢ acid (Exanpl e
A8) ®nepalred in-alelogye rvesdairiptnly (b) thrvina 2 R 22diyt e} hybippepaxy)-oe

%&f‘%&g@?%ﬂgﬁézgxffgﬁ%gdgégg‘%\%i%@ lggfeld ifr (E%ﬁetﬁgrtleesmfgxllyl%zoli-yl)-
Pipdradied nelpdchider)def (Ekirapled16y)). tThie tetidetrharerialiwag pheified by

feld th i 1d. f.f whi t talli :
Shfartetpgiaphy oGy HIRE Py B TR IO i 3gh inferso vield the
(titkeNbimpotind 9¢&4vhitExgstplliae 8dlid @ield 36%). MS (m/e): 516.2 (M+H', 100%).
(2, 2- D net hyl - propoxy) - 5- net hanesul f onyl - phenyl ] - [4-
(5- et hanesul fonyl -t hi azol - 2-
yl ) - pi perazi n-1 -yl ] - met handemale 27
4- (5- Et hyl sul fanyl -t hi azol - 2-yl') - pi per azi ne-| - car boxy!
(8-l ohelnRb ty- S etharR$E18InyRp R £ - {0mRiiahedifohfl-thiazol-2-y1)-
exanpl.e 4 fftR? from
Pipesatipd g l-MsthaneRe 2. v ) - pi per azi ne- | carboxyl i ¢ acid
tert-butyl ester (Exanple 4(a)) and diethyl
di sul phide. The c e material was purified by
chr omat ogr aplyy N2, ethyl acetate/ heptane) to afford
the title™ as a white crystalline solid (yield
864 \SWW e) ~y330.3 (MrH +, 100% .

o N 0=5=0

Prepared in analogy to example 1 (b) from 2-cyclohexyloxy-5-methanesulfonyl-
benzoic acid (Example A7) and 1-(5-methanesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 21(c)). The crude material was purified by chromatography
(Si0,, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as a light red crystalline solid (yield 38%). MS (m/e): 528.3 (M+H", 100%).

Example 28

(2-Cyclopentyloxy-5-methanesulfonyl-phenyl)- [4-(5-methanesulfonyl-thiazol-2-yl)-
piperazin-1-yl]-methanone
N

2 s N
§\<\:r'( 0=$=0

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methanesulfonyl-
benzoic acid (Example A4) and 1-(5-methanesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 21(c)). The crude material was purified by chromatography



b)
4- ( 5- Et hanesul fonyl -t hi azol - 2-yl ) - pi per azi ne-1 - car boxy

WO 2me/aTi4sh t ert - butyl ester Prepared in anal ogyPEDEP2005/014082
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exanple 4 (c) from 4-(5-ethyl sul fanyl -t hi azol -2-yl) -

pi perazi ne-1-carboxylic acid tggt-butyl ester and

nmet a- chl or oper benzoi c acid. The title conpound was

qbicy| a8 a@&aﬁé/lﬂl\/ﬁkdn@)’\foﬂbwa 8y tritheat®l ih deHeY tYild 39k te Mrnpound
(me):; 362.3 g FH +, ?(0,0Q)}, 362, 3 (MNH 4 + 70% . ¢

|5 pB OFfrwhitreaitaling 1olidK Vigllo1899). YIS (npiels @143 i(MerH', 100%).
hydr ochl ori de Prepared in anal ogy to exanple 4 (d)

from 4-(5-et hanesul fonyl -t hj azol-zﬁjyl ) -

pi perazi ne- 1- car boxyl i ¢ acit®™@%<*utyl ester and

hydr ogen chl oride sol ution. The crude material was
dé4+(pfBeaterizyulfanyt-yiazli2i @ ppiperazin- byl Jef2h@y2- dimnealh fl eprap dotyg- 5-

td I . i brown crystalline solid
ot e e e s 0 1 000 )
f2-(2, 2- D nmet hyl - propoxy) - 5- net hanesul f onyl - phenyl H4- (

5- et hanesul f gn hi/azol - 2-yl)-piperazin-|-yll-netha
n P@W&n
2)2, F-difret hyl -

|l ogy to exanple 1 (b) from
acid (Exanmple All) and

apoxy) - 5- met hanesul f onyl - benzoi c
| - (5-£th | f -t hi 22-y1 )= i i
nyclr SEFOR Banlry e paaBtaLidAen 22 St deong-5-
ghethmdgwrwpbynz_(oﬁi a@idh(ﬁxhitmple Aanle)tga? eht/(biiftfliame)ulfdhlyl-mwddl-z-yl) -
tri.turatiqn | t her I e ) co as
Plgrioad hitreondt @il Biceradmaleal pivilitedny s
(clv(hdﬂndtpgxﬁﬁ% (Si(lié, Eth&ll édt%d_ﬂtﬂhé;?tadg() F8owdddyrptieraticn inI ethe(r to yield the
- (5- Et hane nyl -thi azqgl - 2-yl )5 zj n-doyl lz (28 o o
s PpbIfY a hueb e d R i 781 REE PlleSiers AT, 100%0)
BospdMeieNHY, azea).ogy to exanple 1 (b) from
2- i sopropoxy- 5- met hanesul f onyl benzoi ¢ acid (Exanpl e

Al') and |- (5-ethanesul fonyl -thiazol -2-yl)-pi perazi ne
Example 30

[4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl]-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)-methanone

L

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methanesulfonyl-
benzoic acid (Example A4) and 1-(5-benzenesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 4(d)). The crude material was purified by chromatography
(SiOy, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as an off-white crystalline solid (yield 57%). MS (m/e): 576.0 (M+H", 100%), 593.3
(M+NH,", 94%).

Example 31

[4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl]-(2-isobutoxy-5-methanesulfonyl-
phenyl)-methanone



hydrochl ori de (Exanple 32(c)). The crude nmaterial was
purified by chromatography (Si Q2, ethyl

waewbarashept ane) followed by trituration in eP¢EEP1005/014082
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yield the title conpound as a white crystalline solid
(yield 71%. M5 (me): 502.3 (MyH\N 100%, 519.3 (M+NH
4 +, 82% . Exanple 34

[4-(4,5-D met hyl t higzol-2-yl) - pi perazin-1-yl]-(2-isop
r opoxy- 5- net | phenyl ) - et hanone a)

24 ss@,a‘«me{ hytﬁgﬁi azol e Prepared in analogy to
exa I(je“(E— a) fromM=$=8-di nmet hyl t hi azol e. The crude

mat eri al was purified by chromatography (Si 2, ethyl

acet j ' -

I ant Broanrsloek fy ¥aflfk f (1 fdh 2 AERE-Sthrisglfonyl-benzoic
240, (Ex¢mply A8) and d9p-bepyenesulfonyl-thiazol-2-yl)-piperazine hydrochloride

| - by st -tk 2= vl ) = ' (AN

é Eg#gg? Q%Jé?e’f(ﬁg nc}gfléieu Ing(gtlflz\?r%/s g%ﬁrﬁ’ieg By @Eﬂo%?ﬁ&ﬁgﬂ{)ﬁ@@z, ethyl
2c¢taigtreptaneiottewhy by trilzationdn aidr fsi Yedahd fide comhpounduaden off-

ori ridiodohy { S R
R R R AL S TBACFEPES PR R a3 (g
&4%. yel | ow crystalline solid (yield 25%. Ms (nmle):

198.3 (M+H +, 100% . c)

[4-(4,5-Di nethyl -thiazol -2-%I )-Pi erazin-l-yl1-(2-isop

r opoxy- 5- net hanesul f onyl ph p han one Prepared in

anal ogy to exanple 1 (b) from

321 (32D ok yl-fro pety)dnmethahesuifo hglrgleingl) a4 (6-etit@npdfomyl- thiazol-2-
All))- and | - {4, 5 dimet hyl -t hi azol -2-yl ) - pi perazi ne. The
SrRI8SEer all was purified by chromatography (S Q2,

et hyl acetate/ heptane) followed by trituration in

ai) Hel(5-Ethylgulfaingl - thigzol-2 tyl )epipempinaridcagoertic adid texhbueyl ester

crystalline solid (yield .
Prepared in analogy to example 4 (b) from 4-(5-bromo-thiazol-2-yl)-piperazine-1-

carboxylic acid tert-butyl ester (Example 4(a)) and diethyl disulphide. The crude material
was purified by chromatography (SiO,, ethyl acetate/heptane) to afford the title
compound as a white crystalline solid (yield 86%). MS (m/e): 330.3 (M+H", 100%).

b) 4-(5-Ethanesulfonyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-butyl ester

Prepared in analogy to example 4 (c) from 4-(5-ethylsulfanyl-thiazol-2-yl)-
piperazine-1-carboxylic acid tert-butyl ester and meta-chloroperbenzoic acid. The title
compound was obtained as a yellow crystalline solid (yield 99%). MS (m/e): 362.3
(M+H", 100%), 362.3 (M+NH,", 70%).

¢) 1-(5-Ethanesulfonyl-thiazol-2-yl)-piperazine hydrochloride

Prepared in analogy to example 4 (d) from 4-(5-ethanesulfonyl-thiazol-2-yl)-
piperazine-1-carboxylic acid tert-butyl ester and hydrogen chloride solution. The crude
material was purified by recrystallisation from ether to afford the title compound as a
light brown crystalline solid (yield 86%). MS (m/e): 262.0 (M+H", 100%).

d) [2-(2,2-Dimethyl-propoxy)-5-methanesulfonyl-phenyl] -{4-(5-ethanesulfonvl-thiazol-

2-yl)-piperazin-1-yl]-methanone




65%. M5 (me): 584.3 (M+H +, 100%, 601.4 ( MtNH 4\
60% . Exanple 35

wa 0yTuspent yl oxy- 5- met hanesul f onyl - phenyl ) - [ BG/BP@b31@ 4082
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nesul fonyl -t hi azol -2-yl)- piperazin-I|-yl]-nethanone
Prepared in analogy to exanpl esd_(b) from

2-cycl opent yl oxy- 5- net hanesul f onyl benzoi ¢ acid
(Exanmpl e A4) and

| - (5- et hanesl f9nyt~t hi azol - 2-yl ) - pi per azi ne

qqoghgp?T anpl e 32(c)). The crude material was
P “FKLR”‘bﬁ cpronat ography (Si @2, ethyl
ac8tate/ heptane} followed by trituration in ether to

yield the title conpound as a white crystalline solid

(yi ePepdedljin avBogyntoekampRa. (B) (vin-R-(33%imetdb phopod s+ 4

oA . 6. .
e ATRO PR acic BarmplsALL) 19 L sthensiaopy\ip2 10-
pipeheimedytfahldrid2- Tl @ude miatdrial waxprrified by chromatography (SiO,,
ltet'glgg%(cg%%ﬁ_/ lzgpl%(ﬁ%%}6].?)?«%%%ly]trifquttlohnairﬂ%ﬂ?e?rtg Ql%fdetﬁe title %cr)]r%lpgl.gr}/d asa
Sehire thyatabimg lsbloch(ptiel @ 63%). V12 { tar'd)f 330G M+ HEL Gagh ); 547.2 (M+NH,",
qb@pyy)-benzoic acid (Exanple A2) and
I"- @Jethanesulfonyl-thiazol-2-y|)- pi per azi ne
hydr ochl ori de (Exanple 32(c)). The crude material was

purified by chronatographyE§§%§g33ethyI
acet ate/ heptane) followed by trituration in ether to

ield.the title conpound as a white crystalline solid
Iﬁ%gemew;i{onwgww ¥ '%@B?I@lewﬁ q(?-l%rym%quérmeﬁlanesulfonvl-
phthyNHméthhnohd%) . Exanpl e 37
[ 4- (5- Et hanesul fonyl -t hi azol -2-yl)-pi perazin-I-yl]-[5-
met hanesul fonyl - 2-(;2, 2, 2- trifluoro- ethoxy )-phenyl]
- met hanone Prqpan&&xin anal ogy to exanple 1 (b) from
5-n8thane§ﬂ+ﬁ -(2,2,2-trifluoroethoxy)

g {YN\/

o) N 0=$=0

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-(5-ethanesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 32(c)). The crude material was purified by chromatography
(SiO;, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as a white crystalline solid (yield 71%). MS (m/e): 502.3 (M+H", 100%), 519.3 (M+NH,",
82%).

Example 34

[4-(4,5-Dimethyl-thiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone

a) 2-Iodo-4,5-dimethyl-thiazole

Prepared in analogy to example 2 (a) from 4,5-dimethylthiazole. The crude
material was purified by chromatography (§iO2, ethyl acetate/heptane) to yield the title
compound as a light brown crystalline solid (yield 66%). MS (m/e): 240.1 (M+H",
100%).

b) 1-(4,5-Dimethyl-thiazol-2-yl)-piperazine




-benzoic acid (Exanple A3) and
| - (5-ethanesul fonyl -thi azol - 2-yl) - pi perazi ne

woys/otabori de (Exanpl e 32(c)). The crude nmat erCEEP2005014082
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purified by chromatography (Si O, ethyl

acetate/ heptane) followed by tegjturation in ether to

yield the title conpound as a white crystalline solid
(yi elpgepaZdin amoéﬁoﬁkhmﬁlﬂe&. ®) 6t t0dol 88%imefRR tazole and
VH- NH 4.+, 6%@6. Eﬁ@ e 3 h .
perazinepTig Tade MatiTib Nyt pusbcbyshromgtopmaghp 6592 n- | - y)

ImefRariod/dphtrpoimythane )netyiedd et tle@osipophé Ay yellowt drgstailiee solid

; 0 . + 0
Z%Pg}gépyvgdpygké?q%QMQ%%P}%b9+)-piperazine-l-carboxyl
ic acid tert-butyl ester Prepared in analogy to

i 1-thiapel-2-v1)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
Shb RERMRNLAE azol - 2-yl ) - pi per azi ne-| carboxylic acid
tert-butyl ester (Exanple 4(a)) and dibutyl
di sul phide. The crude material was purified by
chr omat ogr ap (SUQ , ethyl acetate/heptane) to afford
the title co d as a colourless oil (yield 93%. M
(me): . , 1009 .b) 4-[5-(Butane-|-sulfonyl
) -t NQLJZ-yI | perazine-|-carboxylic acid
ter s-‘gﬁtyl est _Sg’epared in anal ogy to exanple 4 (c)
fro - (5-butyT sul Tanyl -t hi azol -2-yl) -
pi perazi ne-1-carboxylic acid tert-butyl ester and

et aﬁ@&%ﬁﬂ%ﬁglgw&l ec}(aﬁl?iedl' le-gl'ﬁ%rﬁ bk%aﬁa&%ﬁ?gﬁq@%w/gﬁulf%ﬂ-

obtai néd as a ow crystalline so
(benzic add (ExampldrAdl Hand110 084-dimerfylath{aeNtyd\ pipergine.che crude

| -[.5~ f -1 hiaze| - |.1-Ri '

Pt R PO OR kATl A ol BLARERR o o

ftriomatior] i5-ettsntayield the tille compyundasanaift-@hie frystalline solid (yield
D8I &z Ne-\lz + [ - I ter and

RO (ATR PPLRRE Rl St UL BBl 7L e

purified by recrystallisation fromether to afford the

title conpound as an of f - Wpkh@oRrigstal line solid

(yield 920 . MS (mie): 290.0 (MeFh 100% .

(2-Cyclopentyloxy-5-methanesulfonyl-phenyl)-[4-(5-ethanesulfonyl-thiazol-2-yl)-

piperazin-1-yl]-methanone
N

L s NS
= o

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methanesulfonyl-
benzoic acid (Example A4) and 1-(5-ethanesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 32(c)). The crude material was purified by chromatography

(Si0O,, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as a white crystalline solid (yield 77%). MS (m/e): 528.3 (M+H", 35%), 545.4 (M+NH,",

100%).

Example 36

[4-(5-Ethanesulfonyl-thiazol-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-(2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-methanone



d
{4-1f5-(Butane-|-sul fonyl)-thiazol -2-yl 1-pi perazin-1| -yl

WO 2008/0738r opoxy- 5- met hanesul f onyl - phenvD- net PEI/RE2085/014082

10

15

20

25

Prepared in analogy to exanple 1 (b) from

2-i sopropoxy- 5- met hanesul f onyl Bgnzoi c acid (Exanple

Al) and

| -[5-(butane-I-sul fonyl)-thiazol -2-yl]-piperazine

hydrochl ori deg Thy Fude material was purified by

chr natog ® ,F ethyl acetate/heptane) followed
wg ther to yield the title conpound as

Ncrystakkﬁﬁe solid (yield 54%. Ms (me): 530.3
(MFH+ 359, 547.5 (MENH , 100%) . Exanple 39

{4 [ %ﬁ%{%ﬁ%ﬁggﬁ%@gﬁkﬂf Xllé)% 12&)2 ZO| PTIP%IEH onyiﬂ%I (9_2[2-—%{'£ﬂuoro-l-
Imdrbjlllfty]ho:@l)-fbem)lc ik (Ba in ple2 )aaud AR 65 - Bthepa eyl hiazol-2-y1) -

PR oo B erhbth 33(37 e s mateialyes PRty

~<bmnaabgraphy CSl(DE)eﬂr}’bdtceta@éZhe}ﬁM) followed by trituration in ether to yield the

-1 5-(buta zol - 2- -. pl perazi + 0
ks EtRPLPY at Rl rralia et R 6ok i PR atFhat, 100%),
15@3.8 f( MeNHy ¢ Bs%)rat ogr aphy (Si O, ethyl

acet ate/ heptane) followed by trituration in ether to

yield the title conmpound as a white crystalline solid
(yield 65%9. M5 (me): 584E3araipeld7 100%, 601.4 ( M+NH

60% . Exanple 40

%[415%44%&@% yl- uﬁmoﬁ o). grpteﬁ'zﬁ‘rziﬂyl 12 5Vht thRhBGIBAYID- {2;3/3-
FPhFW@dﬁg ﬂ§§9ﬁTy QPC met hanone Prepared in

anal ogy to exanple 1 (p) from
5- net hanesul f onyl @?f;42 2-trifluoroethoxy) -benzoic

aC|d (Exa
-s nyI)-thlazoI-Z-yI]- pi per azi ne
r@rlde ( B¥ e 38(c)). The crude material was

purlfled by chromat ography (Si @2, ethyl
acet at e/ hept ane follomed &%trlturation in ether to

yi el §repgeed inEpalogpigryamaleds(ba tipm punethynesefanyhe-(3812-wifluoro-
EHRY AbER YA acMY ExiitnBie:A3) 4Rd 4- (6 Mbkhritsulfon¥A-thiazol-2-yl)-piperazine

hydrochloride (Example 32(c)). The crude material was purified by chromatography

(SiO,, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as a white crystalline solid (yield 72%). MS (m/e): 542.2 (M+H", 100%), 559.3 (M+NH,",
60%).

Example 38

{4-[5-(Butane-1-sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

a) 4-(5-Butylsulfanyl-thiazol-2-yl)-piperazine-1-carbo

Prepared in analogy to exa'mple 4 (b) from 4-(5-bromo-thiazol-2-yl)-piperazine-1-
carboxylic acid tert-butyl ester (Example 4(a)) and dibutyl disulphide. The crude material
was purified by chromatography (SiO,, ethyl acetate/heptane) to afford the title
compound as a colourless oil (yield 93%). MS (m/e): 358.3 (M+H", 100%).



587.3 (MtNH 4 +, 100% . Exanple 4 1
{4-[5-(Butane-|-sul fonyl)-thiazol -2-yl]-piperazin-I|-yl

wQ 2q08/0T8d opent yl oxy- 5- PCT/EP2005/014082
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met hanesul f onyl - phenyl ) - met hanone Prepared in anal ogy
to exanple 1 (b) from - 53
2-cycl opent yl oxy- 5- nethanesulfonylben20|c acid

P4 ABPIBRtAYE) 1 -840 fnyl)-thiazol-2-yl]-piperazine-1-carboxylic acid tert-butyl ester
I™-T5-(butane-T-sulfonyl)- rhlazol z yI'T-pi pérazi ne

o | EreRaois e ARG (e Labriyisullanyt-thizzol -

i edradied- Ine;atbmﬁ)c a‘cni ﬂeﬁvhdylkbytet‘ aid h‘feﬂi t}ﬂardperbehhm: adidh The title

AT LTS o0 VAL VS e
4MI+H1009% ,ma@rﬂl\@fbi + > 80%
{4-[5-(Butane-1-sul fonyl)-thiazol-2-yl]-piperazin-I|-yl

1o 125((Budindi MR AMLE RRRRXY)H SipdtRhNenRR SEHIORN - phenyl ]

-nethanone Prepared 1n anal ogy to exanple 1‘(b) from

aCI q P%—% {n?ﬁko%?o OXYr?ple4 ((:Beff’or}gqeﬁ)u(lb 9arr]1)é|1 su?{c])ngll) thiazol-2-yl]-
Ipqﬁéiaz(lbeull anbolxyliddcibryt-hutyliseez ahd Bydrphdm dilgrédealution. The crude

thzgtr Cl rghgﬂﬁ(( Eﬁ%@?s&l]g ﬁ% w@ﬁerqg Qﬁgrdr[ﬁg ghb @(j)m%ﬁld as an
axf%whttemetplhan gl b, B9S (mich 20010 O Hih 160Mr 1 o

yield the title conpound as a white crystalline solid

(dyir2l[9-(8Qthe- lﬁ@lt()mfl?-)thlaﬁ)ﬁ&- 1 oddekhzin-1230242-is6Fpéxyt-bA-NH
1009 . ampl e 4 é utane-
| m '5e pi per azi n-

| -yl }-(5-net hanesul f onyl - 2-
nnrpholin-4-y|-pheny|) met hanone
0

N
\é’{, = )\Q
z N 0=5=0
Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[5-(butane-1-sulfonyl)-thiazol-2-yl]-piperazine
hydrochloride. The crude material was purified by chromatography (SiO,, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a white

crystalline solid (yield 54%). MS (m/e): 530.3 (M+H", 35%), 547.5 (M+NH,", 100%).

Example 39

{4-[5-(Butane-1-sulfonyl)-thiazol-2-yl]-piperazin- 1-yl}- [ 5-methanesulfonyl-2-(2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-methanone

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A2) and 1-[5-(butane-1-sulfonyl)-thiazol-2-yl}-
piperazine hydrochloride (Example 38(c)). The crude material was purified by



Prepared in analogy to exanple 1 (b) from
5- Met hanesul f onyl - 2- nor phol i n-4-yl benzoi ¢ acid
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| -[5-(butane-1|-sul fonyl)-thiazol -2-yl]-piperazine
hydrochl ori de (Exanple 38(c)).cJhe crude nmaterial was
purified by chr omat ogr aphy (Si , et hyI

SRR SGabh) (102 <AL LEURIn Blado A Tl ahd to yield the
Jislicampyiad s BB CIVEALnE eolid (GISK G5 MMS (B4, 3 (BF4ELA 100%),

(el DA Np, 1108, Exanple 44
(2-1sopr opoxy %@ met hanesul f onyl - phenyl ) - {4-[5- (propane
-2-sul fonyl)-thiazol-2-yl]- piperazin-I|-yl}-nmethanone

a) xample 40 _ _
4-[ 5- (Propane-2-sul fonvl) - th| azol - 2- vH pi perazi ne-1 -ca

A%?Xbutang (il-sulftonyls tl‘kl)ila&(;iI }('31? tplepre-xl'-'cg)zm-l y‘ﬂ-tg-}n%a)a%fesﬁfoggl-}(2,2,2-

4riflemt dthorgs tiheoyljHmdtharamel - 2- yl ) - pi per azi ne- | car boxyl

ic acid tert-butyl ester (Exanple 32(b)) in 3 ni

tetrahydrofuran at -78 O;B\%{S added dropw se 1.08 nmol
Iy hg

ptassiumbis(trima hyl'si m de) solution (0.91 Min
gﬂ\r&@lrofuraﬁf\N f mn, a solution of 1.24 nmol
i odonel \2/61 ydrofuran was added dropw se
and std)rr\ gl cont i nueﬂd=$:e® 10 min at -78 0OC. The
reaction mxture was then allowed to warmto room

tenperature and poured onto tetrahydrofuran/eth
acet drepared ippnalpgptasxamplesl (Rddragastiaethopashl w.lﬁe(Za?n?dtrlﬂuoro-

tehfox97- Bk RRPERMBR %ﬁd IOPSG('bu%@L 1um1 O@hﬁta%olaﬁgiu

concentrated in, vacuo ogr aphy

FoRAraiRg éimca%@;deéﬁmpaléé%qib Tthﬁtcrl@e dBHBOU s agrl ed by
V&hf&ﬁat@%ﬂé?ﬁ)a §1(‘)){] 1@th§Phdethtd/Hépthik) 309wed s tfiflrEtion F/&hek to yield the
mﬂ[eGO{nppe Aea whiseemygaling salid Gield 63963 MS GpgsdrARidd+H', 15%),

hednosfhemidepddsepar ed in anal ogy to exanple 4 (d)
from4-[5- {propane 2-sul fonyl)-thiazol~-2-

yl]-pi perazine-|-carboxylic acid tert-butyl ester and
hydrogen chl ori de sol uti onExdiagle 41

{4-[5-(Butane-1-sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)-methanone

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methanesulfonyl-
benzoic acid (Example A4) and 1-[5-(butane-1-sulfonyl)-thiazol-2-yl]-piperazine
hydrochloride (Example 38(c)). The crude material was purified by chromatography
(SiOy, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as a white crystalline solid (yield 71%). MS (m/e): 556.3 (M+H", 35%), 573.5 (M+NH,",
100%).



crude material was purified by recrystallisation from
ether to afford the title conpound as a white

w@eopshz4Bd ne solid (yield 97% . MS (nfe): 276.EC/RMA05014082
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(2-1sopropoxy-5-net hanesul f ony)gsphenyl ) -{4-[5- (propane
-2-sul fonyl)-thiazol -2-yl 1- piperazin- 1-yl} -netha
none Prepared in anal ogy toEﬁ)gﬂﬂphf 1 (b) from

2-i sopropoxy- 5- met hanesul f onyl benzoi ¢ acid (Exanpl e

| . . . .
ffﬁr@:@Eﬂ‘%ﬁah&l@.n;l)r%ﬁmw{lrﬁla?a%mzl.-w]IZ-;S%’aéiuazﬂw&propom-S-
hypeithaatsutfonglepheild-noethakeorneat eri al was purified by
chromat ography (Si O, ethyl acetate/heptane) followed
bytriturationin th yield the title conmpound as

awwhite crystal yield 67%. M5 (me): 516.3
( 0% N

4 +, 85% . Exanple 45
(2- Isyg ﬁ/y mat esbul f onyl - phenyl ) - { 4-
[5-(p i di 2-sul f t hi azol -2-yl] - piperazin-
1-yl }- et hanone a) 4- [5 (Pyridin-2-ylsul fanvl)
-t hi azepardd W dmaRigh @6 @)Zalnﬂﬁe h (SpEoROY zzdﬁﬁétﬁylt;%f;oﬁl)ltsvl
est r Pr eff@n ?%l in anal exanpl
4me aa?se} ¥ ihenzs 2od &%arrmlffaé%b)zqnﬁé ES 1plelfcmyl)orhlazol -2-
brﬂ%ﬂzlﬂe h%ﬁ?d%hlo@ﬁ% ?@Eﬂnﬁaléég()c) M crude material was purified by
d|th| ridine. e material was pufified
rew@m) |<§§wtlpéaﬁ9zate/émvpe)afelclmfecblrmmraﬁeyl in gther to yield the
auﬁtﬁeocrodn dwu@dtsamt@e Hﬁm@ @ﬁd A&bRW M5 Y2 ! $dg. Y,
solid poidt 940@; fﬂaﬁ s 9’1 %\K\/II+H+),( tfgo%/%gr@%lﬂ—l 20%),
457[5%1 NH@IPH@OQ sul fonyl ) th| azoI 2-yl | - pi perazi ne-1 -
carboxylic acid tert-butyl ester Prepared in anal ogy
to exanple 4 (c) from
4-[5- (pyridin-2-yl sul fanyl Exemple i - 2.

yl]-pi perazine-|-carboxylic acid tert-butyl ester and

nigt [&- (&utmdpsﬂbamﬁdhiazalez-dl]-prmazinud}d}-l(rﬁhmthaieswﬁmyl-z-
HoRfl- 2Y1 LR y (SiQ2, ethyl

ace‘t’é\toe tlg%egl to a ord the title conpound as a

white crystal line s@.id (yield 54%. M5 (me): 411.3

(M-H+, 1009 .

Prepared in analogy to example 1 (b) from 5-Methanesulfonyl-2-morpholin-4-yl-
benzoic acid (Example A13) and 1-[5-(butane-1-sulfonyl)-thiazol-2-yl}-piperazine
hydrochloride (Example 38(c)). The crude material was purified by chromatography
(8iO,, ethyl acetate/heptane) followed by trituration in ether to yield the title compound
as a light red crystalline solid (yield 60%). MS (m/e): 557.2 (M+H", 65%), 574.4
(M+NH,", 100%).

Example 44

(2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(propane-2-sulfonyl)-thiazol-2-yl]-

piperazin-1-yl}-methanone

a) 4-[5-(Propane-2-sulfonyl)-thiazol-2-yl]-piperazine-1-carboxylic acid tert-butyl ester




c) |I-[5-(Pyridine-2-sul fonyl)-thiazol-2-yll-piperazine
hydr ochl ori de Prepared in analogy to exanple 4 (d)

WO 20 74pb- (pyri di ne- 2-sul fonyl ) -t hi azol - 2- PCT/EP2005/014082

10

15

20

25

yl]-pi perazi ne-|-carboxylic acid tert-butyl ester and
hydr ogen chl ori de sol ution. Theggcrude material was
purified by recrystallisation fromether to afford the

titl eocompaittofass3anmof 4 1Mtﬁaﬂe§ﬂﬁbﬁyladhhazmez§:g d%lgerazme 1-
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non (b(gared i n _anal ogy to exa
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At APANyl GSitske 21:1 UMK ImiRGRE FhEVABRY aa'i‘tﬁ)brfn‘élahe‘fﬁ‘éjor anic
Xmﬂglturatlon in ether to yield the t|tIe conmpound as
was dejegloven sodien sphate pdd emmgenimared inyRicppy (@yromatppgraphy
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to exanple 4 (b) from
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t €
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damaterielogs ayrfied By oerysellipgtiomfremsthrie pffawetge tige compound as

f liké §olid (gierIEand B): OV QIR +1 1, | d
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tmpcafxmvad}m;@lu_z)_rlohe om

4-[5-(pyridin-3-ylsul fanyl)-thiazol -
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purlfled b)é(u:uotraphy (Si @2, ethyl
d
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Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[5-(propane-2-sulfonyl)-thiazol-2-yl}-piperazine
hydrochloride. The crude material was purified by chromatography (SiO,, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a white
crystalline solid (yield 67%). MS (m/e): 516.3 (M+H", 100%), 533.3 (M+NH,", 85%).

Example 45

(2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(pyridine-2-sulfonyl)-thiazol-2-yl]-

piperazin-1-yl}-methanone

a) 4-[5-(Pyridin-2-ylsulfanyl




the title conpound as a white crystalline solid (yield
41%9. Ms (nme): 411.1 (M+H +, 100% . c)
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hydrochl ori de Prepared in analogy to exanple 4 (d)
from 4-[5- (pyridine-3-sul fonyl )zt hi azol -2- yl]
- pi perazine- l-carboxylic acid tert- butyl ester and

hydr qg@ﬁhr@&‘lrpidagf;ﬁ@ bbbk 204 (Blji‘[fc;rﬁ ude e{Hré?')fo -‘Q’%'g) {nﬁerazme 1-

pur| rec i sation omether to a
tGathaxyliommibtentbaiy] ester dExample f@) bandsd, 2t ditiedigptidige. The crude

Eazﬂhl%égl F}?% rrﬁ%@bﬁgxr%gnnatggu%@rﬂ fd\/H- Elh}’] aI %/ﬂ%pézg‘) to afgnrd the title

eﬂoglwlnfi@ﬁyI)’?llqvhﬁaitoﬂmgs%hdl(é’leéi %ﬂé/p)aMSn /egf|3}79dréMﬂd-I 100%).
none Prepared in anal ogy to exanple 1 (b) from

i s (0] 0J0) thn ul f onyl henzoi c acid (Exa
%))\4 %%Pvrr)ldm% J-su onv -t ?azol 2- vﬁ -piperazine-1- carbox(vhc a rrEtert butyl ester
I -[5 (pyridi ne-3-sul fonyl)-thiazol -2-y| ] - pi perazi ne
hydr dabpared theanalldge te exasteplet € fiomh 4V{IaS(ppﬂdlinf-i #lulfahyl)-thiazol-2-

ph I at e/ hept | | owed.

ST PIBLARE AP b gl TSR AL AR AL R he
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yl1-{4-[5- (pyrldlne 2- sul fonyl)- thlazol 2- yI]
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e} anpl @ydidine)2-fulfaiiyl)-thiazol-2-yl] -piperazine hydrochloride
5- net hanesul fonyl - 2- (2, 2, 2- trifluoro | met hyl -

et ho 0j

- [ 54%%)@;99({]51 An%?%glt??)&%q from, afgdgpy]qdme =2- seurlfgélrl% -thiazol-2-
hydpipetrizioe: ldearpexdiaptid terspuay) estqrh@déwdmemhlerldabolm The
RYGAd S rikdw SHHueiIRYE QE E&Pﬂﬁl]ﬁéﬁ@l froff dMér to afford the tltle compound as

acett/heta e)f 3/ |tu ation in eth

H%C’fyﬁtla ‘é‘eé%l 9%@ %S Q’Pfe Wil toe(l\ést’tlé)p%l)ne
SO|Id(er|d 68%. M5 (me): 605.0 (M+rH +, 1009% .
ER & pyibaprdfoxy-5-methanesulfonyl-phenyl)-{4-[5-(pyridine-2-sulfonyl)-thiazol-2-yl]-

piperazin-1-yl}-methanone

N

Qe

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[5-(pyridine-2-sulfonyl)-thiazol-2-yl]-piperazine
hydrochloride. The crude material was purified by chromatography (Si0O,, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a white
crystalline solid (yield 90%). MS (m/e): 551.2 (M+H", 100%).

Example 46

(2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(pyridine-3-sulfonyl)-thiazol-2-yl]-

piperazin-1-yl}-methanone

a) 4-[5-(Pyridin-3-ylsulfanyl)-thiazol-2-vl] -piperazine-1-carboxylic acid tert-butyl ester
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Prepared in analogy to exanple 1 (b) from
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- benzoi ¢ acid (Exanpl e A2) and
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Chr omat ogr aphy (Si @2, net hanol / di chl or onet hane)
af 1 d6d@dridine-3tsull foaylt-ohipralidylbpiperaniid lopdredhyaidd | | ne
solid (yield 41%9. Ms (nfe): 238.1 (MrH+, 100% . b)
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(Sl , ethyl acetate/heptane) followed by trituration
aoyxy - pietHadedubfonyli theayld-d #7164 pgridise8-sulfonyl)-thiazol -2-yl] -

%ﬁr}’e?ﬁz% hiieihidgas0! id (vield 55%.

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[5-(pyridine-3-sulfonyl)-thiazol-2-yl]-piperazine
hydrochloride. The crude material was purified by chromatography (SiO,, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as an off-
white crystalline solid (yield 87%). MS (m/e): 551.3 (M+H", 100%).

Example 47

[5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-[5-(pyridine-2-
sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-methanone



M5 (me): 478.0 (M+H +, 100% . Exanple 50
[ 5- Met hanesul fonyl -2-(2, 2, 2-trifluoro-I|-nethyl-ethoxy)
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§0%ﬁcrystalllne white solid (yield 71%. M5 (nme):
504.0 (M+H +, 100% . Exanple 52
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e-4-sul fonyl ) -t hi azol - 2- y| [EXappke8azi n-
| -yl }-met hanone a)
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Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A2) and 1-[5-(pyridine-3-sulfonyl)-thiazol-2-yl]-
piperazine hydrochloride (Example 46(c)). The crude material was purified by
chromatography (SiO,, ethyl acetate/heptane) followed by trituration in ether to yield the
title compound as a light brown crystalline solid (yield 49%). MS (m/e): 605.2 (M+H",
100%).

Example 49

(2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone

a) 1-(4-Trifluoromethyl-thiazol-2-yl)-piperazine

To a solution of 6.89 mmol 1-piperazinecarbothioamide in 10 ml ethanol was
added 8.26 mmol 3-bromo-1,1,1-trifluoroacetone and the mixture was heated at 70 °C

for 2 h. The mixture was then concentrated in vacuo and the residue resuspended in



conmpound as a yellow oil (yield 79%. M5 (nmle): 379.3
(MtH\ 100% . b)

W@ 2006/0(Ry6 | di ne- 4- sul fonyl ) -t hi azol - 2- yH pi per BZi/RE2005/€14082
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20

arboxylic acid tert-butyl ester Prepared in analogy to
exanple 4 (c) from -60 -
4-[5-(pyridi n-4-yl sul fanyl)-thiazol - 2-
wld}ﬂqsxiop&ﬂtlaaﬂenlelsblub]a minveryd] was peinavet @ i thation andshefiltabdwas

p on I?ern?ljg %bqu Q/%{] ?og rerlé?drﬁatgérﬁdh éj @ﬁ %&’tﬂgn@? &ﬁﬂorome\{\ﬁane) afforded the

ogra
adlstcambheéaamee)llowrwal me:tsoﬂlldémidt4léb)cMﬁrJ(axunh 2381 4M+H+, 100%).

yell ow crystalline solid (yield 37@@_ S (nie) 411 3
5- nﬁ:)hanesulfon l-

fron14 [5 (pyrldlne 4-sul fonyl)-thiazol -
yl ] - pi perazi ne-I-¢arboxylic acid tert- butyl ester and
hydrogen chl 9ri @& 3ol uti on. The crude material was

purifieg/b% ' ystallisation fromether to afford the

title cQnp a light yellow crystalline solid

(yi€lr 99% . Ms{(me): 3 11.0 (M+H +, 100%. d

(Fz Bpr opoxy %55mét hanesul f onyl - phenyl ) - {4- [ 5- (pyri din
gul fonyl)-thiazol -2-yl I pj perazin- 1-yl}-netha

ndhePrepared in anal ogy to exanple 1 (b) from

2-i sopropoxy- 5- met hanesul f onyl benzoi ¢ acid (Exanpl e

I s phrsdimanaiger pamplo L (3 fom PisRipgony; Sapetangiomi-
hedraie idid f Pamplafd) ardiet- traﬂ@;rb@letmohduﬁﬂﬂﬁﬂfl)eglpbgpzme The crude
‘}HJtQHBR&Q Et anhvd Sﬂ}%ﬁ‘é‘ glti]%;hye\lg aétﬁ{fl@%&ﬁ%ﬂﬁktang fo‘ﬁ gd by

y tritur lon I'n et oun
drifurgtien incpengangde ield the tide |cqnup(ny¢cb¢sca @mlhnwh(tm@x)i (weld 55%).

10%poofxanpl e 53
§§§wé#ﬂanesu ony1 gAEX , 2-trifluoro-I-nethyl-ethoxy)
-phenyl] {4-[5- (pyrldlne 4-

sul fonyl)-thiazol-2-yl]- plﬂﬁﬁﬁ@kﬂﬁi yl } - met hanone
Prepared in analogy to exanple 1 (b) from

ﬁgﬁﬁtgggeesi -( a%%{rzﬂligjz) t%lzﬁthyﬁj-%{h%xly)qgﬁp%ll]:[4?E4ht%)ﬁ¥1)oromethyl-
|th{a591(33yl)+PdeT%14-13¥l] -fretydnont hi azol - 2-yl ] -

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A2) and 1-(4-trifluoromethyl-thiazol-2-yl)-
piperazine (Example 49(a)). The crude material was purified by chromatography (SiO;,
ethyl acetate/heptane) followed by trituration in pentane to yield the title compound as a
crystalline white solid (yield 48%). MS (m/e): 531.8 (M+H", 100%).

Example 51

(2-Cyclopentyloxy-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone



pi perazi ne hydrochl oride (Exanple 52(c)). The crude
material was purified by chromatography (Si Q2, ethyl

waewbarashept ane) followed by trituration in eP¢EEP1005/014082
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yield the title conmpound as a |ight yellow crystalline
solid (yield 32%. Ms (me): 5%1.-2 (MtH +, 100% .
Exanpl e 54
(2- 1 sopr opoxy nmet hanesul f onyl - phenyl ) - [ 4- ( 5- et hyl -
-trifluore -t hi azol - 2-
yl) - pi pex | -yl]-methanone a)
I STWrEEhyI trifluoronethyl-thiazol-2-yl)-piperazine
P;éeared |n-§mal ogy to exanple 49 (a) from

- pera2| necar bot hi oam de and 3-
bromo-1,1,I-trifluoro-2-butanone. The crude materi al

ot h?r%%ikaféf S AREIEDLO RREASL RO o Shigpenionr-camptbapguitonyt-

denzoinkiid €éExanyde AK) arrcbl-éfb-ltmﬂhc(rymethyl B6940l-2MB) -pipleedzine (Example
b R de mditihuitlbulifed by phoomatograghy (5103 gyl gjetateheptanc
Ifolclm_tferd Byi tu@mnatren hypertttn%tmyie-lcﬁt-he title com_pound as a crystalline white solid
g%ﬁipﬂgj))iqsg@w:?%%t(mw%&%?par ed in analogy to

2-1sopropoxy-5-nmet hanesul f onyl benzoi ¢ acid (Exanpl e

Al) and _ Examlple_ 52 _ _

| -(5-methyl-4-trifluoronethyl-thiazol-2-yl)-pi pera2| ne
he crude_materi al urlf chr omat

(&legpropeyyy- mgthnesufany yPAsRY 4obd5r lllfy“‘f‘l‘l? 5a%wﬁl-2 -yll-

ipip&htiasl-ylp metkdmbnehe titl e corrpound as a white
crystalline SO|Id(er|d 60%) . (n1e) 4923(M+H+

[
- pherﬁf%‘larécﬂm(g’ﬁ E)?%I&y!exafhp e4 13) fraom 4-(5-bromo: thlzﬁ)l -2-yl)-piperazine-1-

trifluoroneth i azo

perazi n-
-aetopiorved ﬂertelpatyleqater hEJanaileyg(y;))t amldeb«hfdptheocnpxrbjmé Thencrude

ﬁ@ﬁﬂ%ﬁgzwgggggg clfrg wﬁ@%‘y%& u&fmﬂ écgfg{eﬂ}ébtane) to afford the title

|co(raaonec1 Ay yellowr oif (yirdd 69661 S (mfﬂ)a327613L(IM+H+ 100%).

b) 4-[5-(Pyridine-4-sulfonyl)-thiazol-2-yl]-piperazine-1-carboxylic acid tert-butyl ester

Prepared in analogy to example 4 (c) from 4-[5-(pyridin-4-ylsulfanyl)-thiazol-2-
yl]-piperazine-1-carboxylic acid tert-butyl ester and meta-chloroperbenzoic acid. The
crude material was purified by chromatography (SiO,, ethyl acetate/heptane) to afford
the title compound as a yellow crystalline solid (yield 37%). MS (m/e): 411.3 (M+H",
100%).

¢) 1-[5-(Pyridine-4-sulfonyl)-thiazol-2-yl]-piperazine hydrochloride

Prepared in analogy to example 4 (d) from 4-[5-(pyridine-4-sulfonyl)-thiazol-2-
yl]-piperazine-1-carboxylic acid tert-butyl ester and hydrogen chloride solution. The
crude material was purified by recrystallisation from ether to afford the title compound as
a light yellow crystalline solid (yield 99%). MS (m/e): 311.0 (M+H", 100%).

d) (2-1sopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(pyridine-4-sulfonyl)-thiazol-2-yl]-
piperazin-1-yl}-methanone




yl) - pi perazi ne (Exanple 54(a)). The crude material was
purified by chromatography (Si O, ethyl

waewbarashept ane) followed by trituration in pECE/BEPE0/@4082
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yield the title conmpound as a white crystalline solid

(yield 619%9. Ms (me): 546.3 (MyH +, 1009 . Exanple 56

(2-1 sopropoxy- 5-net hanesul f onyl - phenyl )-{4-[4-(2, 2, 2-t

rifluoro-ethyl)-thiazol-2-yl]-

pi perazin-1-yl}- et one a)

I-[4 (2,2, Za/LJf ugt o- et hvl ) -t hi azol - 2-yl 1- pi perazi neP
reﬂ i.n naWog exanple 49 (a) from

1_QI mﬁ f bot hfoam de and 1-

br 0N o4, %-M- tr|fI9‘ ¥ but an- 2-one. The crude materia

was purified by chromatography (S

et Dt 51 SAES ARG, | Ry sh Mol e

j:@ﬂf’;@lc adi (Example A1) and 1-[5-(pyridine-4- sulfonyl) thlazol 2-yl]-piperazine

57l GAPERRCTY SolE ISR, AR i st o
Cangiaﬂ@ﬂspame)jfoillnw@bf ogyrationeéx ettt ® yleld e tittoswmpound as a light red
%I})'Ss&gﬁr{ QBRY Yyiela Te8e) AT /L0591 PG Bf+C1dphd (Exanpl e

[ -14-(2,2,2-trifluoro-ethyl)-thiazol -2-yl]-piperazine.

The crude material was purigh& %ég% chr omat ography (Si O
, ethyl acetate/heptane) follo by trituration in

ent a dthe title co ng as whi t e
3?9‘4? quwégryiﬂ T %%r@wrzéc@ Mghwﬂ - (rippridine-4-
xQ069y])- thisssd2eyl Bpiperazin-1-yl}-methanone
[ 5- Met hanesul fonyl -2-(2,2, 2-trifluoro-I-nethyl-ethoxy)
- phenyl [-{4-[4-(2, 2, 2-t Eluoroethyl)
t hi azol - 2-yl ] - pi pgs az} yl } - met hanone Prepared in
analogy to exa I- 1 (b} TFom
,2-trifluoro-I| nmethyl- ethoxy)

I- -(@ \ trlfluooesemhyl) t hi azol -2-yl]- piperazine
(Exanpl e 56(a)). The €rude material was purified by

chromat ogr aphy (Si Q2
Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-

methyl-ethoxy)-benzoic acid (Example A2) and 1-[5-(pyridine-4-sulfonyl)-thiazol-2-yl]-
piperazine hydrochloride (Example 52(c)). The crude material was purified by
chromatography (SiO,, ethyl acetate/heptane) followed by trituration in ether to yield the
title compound as a light yellow crystalline solid (yield 32%). MS (m/e): 551.2 (M+H",
100%).

Example 54

(2-Isopropoxy-5-methanesulfonyl-phenyl)- [4- (5-methyl-4-trifluoromethyl-thiazol-2-
yl)-piperazin-1-yl]-methanone

a) 1-(5-Methyl-4-trifluoromethyl-thiazol-2-yl)-piperazine

Prepared in analogy to example 49 (a) from 1-piperazinecarbothioamide and 3-
bromo-1,1,1-trifluoro-2-butanone. The crude material was purified by chromatography
(Si0O3, methanol/dichloromethane) to yield the title compound as a white crystalline solid
(yield 25%). MS (m/e): 252.1 (M+H", 100%).



et hyl acetate/heptane) followed by trituration in
pentane to yield the title conpound as a white

w@eopshz4Bd ne solid (yield 29%. MS (nfe): 546.BC/RMRA05014082
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1009 . Exanpl e 58

(2-1sopropoxy-5-net hanesul f onylgsphenyl )-[4-(5-trifluor

onet hyl -t hi azol -2-yl)- piperazin- 1-yl] -nethanone a)

P wmzo%@@&wyfsaméthaaeaulﬂomumeamnlwb-Iﬁe@hwamriﬂ&bramethyl-thiazol-z-

solution of " 25.4 mo
ige - t nyl sul phonyl ) prop-1-ene in 80 ni

acetonltr| |l e were added 30.5 mmol peracetic acid (39%

solution in acetiqg acid) and 101 mml potassi um

carbonate. The ')Clr\ure was heated at 60 OC for 4 h.

The reactionjm xfure was then diluted with ethyl

acet at e/(t\e{r ofuran (1:1) and was washed with

bri Whe-or g phase was dried over sodium sulfate

and\c ncentrat(f‘._dsgdl vacuo to afford the title conpound

ight yellow crystalline solid (yield 90%. EI-M
: 252.0 (M, 159%, 125.1 (PhSO+, 100%, 77.2
h+ 37% . b)

(
o+ Phiteaed ey 17 bl Py oo e EROG S kiR

dehariz adié SEnahqriey Al Bartd 1-{3- umth;m;t-ﬂm)ﬂluommethﬂethlazoﬂl’)-ymplperazme.

21' Nﬁ?llbcge g%ﬁ%fﬁaq%r@b@sﬁ?ﬁ@%%jag%ﬁpg@p@? élt@?flaacetate/heptane)

tfell dwdalthyytriteatien in ﬂh&ﬂatyﬂ:ﬂi fheoitbe tcamipobnd yd a white crystalline solid

p t hi ocar bonyl di i m dazol e
3Hﬁ1£@:@np§e@&%g?‘§¥h3&f+&* Ijiéo%?’ocedure of J. Med.
Chem 1998, 41, 5037-5054). The m xture was heated at
90 OC for 10 h. The reacthﬁmq;:p 44 e was then
concentrated in vacuo and t esi due purified by
chr omat ogr a (Si et hyl acet ate/ he tane to afford
tl ﬁéweqhﬁwéulfewé@u@dz %rérlféwrerlawgéwéwemfph% lsWr {Sgmethyl-4-
(tvifabrb GBI thM@ol(Idyﬁ)plﬂcﬁ'aﬁnjl ~{IMhidthanohQ0%) . c¢)
| -(5-Trifluoronethyl-thiazol -2-yl)-piperazi ne
hydrochl ori de Toja sol ution of 3.59 mol

4-(5-triflugyo /I -t hi azol -2-yl ) - pi perazi ne-| car boxy
' F
lic I/\N F
sYN\)
F I
£ F

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A2) and 1-(5-methyl-4-trifluoromethyl-thiazol-2-
yl)-piperazine (Example 54(a)). The crude material was purified by chromatography
(SiO,, ethyl acetate/heptane) followed by trituration in pentane to yield the title
compound as a white crystalline solid (yield 61%). MS (m/e): 546.3 (M+H", 100%).

Example 56

(2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[4-(2,2,2-trifluoro-ethyl)-thiazol-2- yl]

p1perazm-1 yl}-methanone

a) 1—[4—(2,2,2-Triﬂuoro-ethzl)-thiazol-2-v1]-piperazine




acid tert-butyl ester in 20 m di oxane was added
dropwi se 53.8 mmol hydrogen chloride solution (4 Min

walzosarele and the m xture was stirred at 90 O0@EDEP2#031014082
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The reaction mxture was then cooled to 0 OC and

diluted with ether. The resultgpg crystals were

collected by filtration and washed with ether to

af f opgephR@l ihiahhlB @rmﬁm 3 foff I- fatzﬁl @J}zﬂéﬂh@d lki8€and 1-
solid |eId21990/§}C ﬁ :ﬁﬁaﬁ 0 K&Q ¥ r@ oo
Oompedebtratkyers: h«lé%%ﬁ@guﬁecfﬁy wﬁt@ﬁw yaqmu(fsdtbmc romeatography
aneiz MEmaHélacﬁe}llox%rﬂétamept@ﬁélazhamle afdﬁq%) ; d®IdNA a brown oil (yield

Prepared in anal Qg o exanple 1 ( rom
4%5 EE%QyZ%L%@WﬁEHeﬁWP?onyIben20|c aci d (Exanpl e

Al) and I -(5- trlfluoronethyl-thlazol 2-yl)- plpera2|ne
1y d ochlorld-. purified b
) | 0 NOXY .t Qvl-14% ., flipro-¢
dﬂmﬁm -nmdmmnn entane to yleld the title conpound

as a white crystalline solid (yield 28%. M5 (me):

478.3 (MrH 100% . JgTanple 59

[ 5- Met hanesul fonyb (2,2,2-trifluoro-I-methyl -ethoxy)

- phenyl ] t rif | uoromet hyl t hi azol -

2-yl) én qéié@ | ]-met hanone Prepared in analogy to

exa ) fro

5- get esulfon9FS§9(2 2,2-trifluoro-I| methyl- ethoxy)
oic acid (Exénple A2) and-

| -(F-trifluoronethyl-thiazol-2-yl)- piperazine

hydr ochl ori de (Exanple 58(c)). The crude material was

puri Prgrddin@haloppioosampleyl ((b$lﬁ@m 2&§dp)‘<bpoxy 5-methanesulfonyl-

cetate/ t an ol | owed t ur at n ne to.
B 19 Efﬁ R A LA Gl il erougt i L Ry pipgtadine. The
%ﬂldednz(t)thﬁh@s @ﬁ%‘]ed BcHromajogrdpdw. (8ic, Mithlylacetd2Péptane) followed by

(tfsu%f%wepgar% Yl o HinermRoUAdAS ap‘ﬁ*%}ﬁﬁf)’“‘tu&,“e( wlid (yipld 28%).
MO [ @retdml1-(MiE2a00%)y! ) - pi perazin- 1-yl ]
- met hanonePrepared in analogy to exanple 1 (b) from
5- met hanesul f onyl - 2- nor phol i n-4-yl benzoi c
Example 57

[5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-[4-(2,2,2-trifluoro-
ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone

F
N
s 4
\ ! —en
F N o—?—o

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A2) and 1-[4-(2,2,2-trifluoro-ethyl)-thiazol-2-yl]-
piperazine (Example 56(a)). The crude material was purified by chromatography (SiO,,
ethyl acetate/heptane) followed by trituration in pentane to yield the title compound as a
white crystalline solid (yield 29%). MS (m/e): 546.3 (M+H", 100%).



acid (Exanpl e A13) and
| -(5-trifluoronethyl-thiazol-2-yl)-piperazi ne

whyasothBori de (Exanple 58(c)). The crude nat ePCHEPWES014082
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purified by chromatography (Si 2, ethyl

acet ate/ heptane) followed by tggturation in pentane to
yield the title conpound as an off-white crystalline
solid (yield 71%9. M5 (m e)E'xax'ﬁBfé-S% (MtH +, 100% .
Exanple 6 1

2-Cycl opro 0 nesul f onyl - phenyl 4-
Q@, %{Jﬁ@(@ﬁé{) m&* \fugg)&y gl? ﬁ[% 5- trlﬂu)(/)rome yl- th)laz[ol-Z yl)
)ﬂlﬁermpﬂtﬁ]znm}lany)h}: met hanone Prepared in anal ogy to
exanple 1 (b) from 2-cycl opr opyl met hoxy- 5-
npl e A5) and
) - pi perazine

hydrochl ori de (Exarrpl e 58(c ) The crude nmaterial was
pur i fiogsobyfiontnt Siiramohbhy - tiSuom- 14pherylsulphonyl)prop-1-ene in 80

3hlelcbRItARRY 2O 8dd B0 5aNB ] Pé’ra&étictaHlﬁqt”%r%oldﬂloﬂ‘?ﬂ5&:@1@ a&@) and
|eldthet|tleco ou asa\/\hlt JQ‘

(1)9|1 g)go MSsmWSca(r n;ga)t g{tltrmmqs eat %@t%% C&aﬁ%i eergactlon

(Rixtgo paothex yhlﬁtedahﬂﬁe‘tbﬁlak:ét@ﬂaltktfﬁ{ydl’kyﬂlian (1 1) and was washed with

ﬁrbngg)l"ﬁer olrfg!arHQ {;H%%WA}/ drle(i (IPY]& Alhhl s)%ﬁla and concentrated 1n vacuo to

4fford theititle yompnendhyd a light 3ellnw myﬁ@llnhaz sdlidXyield 9990 EF-45 tm/e):

+ [ er tyl t &0/ m xture of 2.2
%EOQR{ ?gg)ﬁ% 1%5 ?SF?S%orlg?rdg?h%Z TR ?74% hi adi azol e (CA
3 .05 2.

mml pot assi um car bonate in 10 m acetonltrl l e vvas '
r ef | BoetsohatonbfNBBrmmolvdenaacdulfonylm-kifilreromathytoxke,in 20 ml

RPN gd étgy(]%ﬁm}n? e FRA48%4 (26 h’ﬁ'gol% {}1|1<ch a}%%ﬂ pgiep%/zkne 1-carboxylic

ac’eta ratl on an recrys
aciddertrhathd estat (prepamedifremttent- -bartyd drpiperazinecarboxylate, 1,1'-

thiocarbonyldiimidazole and ammonia according to the procedure of J. Med. Chem.
1998, 41, 5037-5054). The mixture was heated at 90 °C for 10 h. The reaction mixture was -
then concentrated in vacuo and the residue purified by chromatography (SiO,, ethyl
écetate/heptane) to afford the title compound as an orange crystalline solid (yield 26%).
MS (m/e): 338.1 (M+H", 100%).

¢) 1-(5-Trifluoromethyl-thiazol-2-yl)-piperazine hydrochloride

To a solution of 3.59 mmol 4-(5-trifluoromethyl-thiazol-2-yl)-piperazine-1-
carboxylic acid tert-butyl ester in 20 ml dioxane was added dropwise 53.8 mmol
hydrogen chloride solution (4 M in dioxane) and the mixture was stirred at 90 °C for 4 h.
The reaction mixture was then cooled to 0 °C and diluted with ether. The resulting
crystals were collected by filtration and washed with ether to afford the title compound as
an off-white crystalline solid (yield 99%). MS (m/e): 238.1(M+H+, 100%).

d) (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl})-

piperazin-1-yl]-methanone




yielded the title conmpound as a colorless solid. M
(me): 397.2 ([ MCH 3COQ , 100% . b)

WO 2006607184 | uor onet hyl -[ 1, 3. 4l t hi adi azol - 2-yl ) - i PEPRRF/014082
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e trifluoroa cetate0.83 mmol
4-(5-trifluoronethyl-[I, 3, 4] thigdi azol - 2-yl)-pi perazin
e-l-carboxylic acid tert-butyl ester in 10 ml of

di chl oronmet hane was treated with 6.6 mmol
trifluoroacetjc aeld and stirred for 2 hours at room
t enper at ure. hel reaction mixture is concentrated to
gi\ﬁetheﬁi\{"e pound as yell ow sh gum Ms (me):

. C)

(2F1 ropoxy 6= hanesul f onyl - phenyl ) -
[4-(5-trifluoro hyI [ 1,3,41 thi adi azol - 2-

%/lo) é?é%)gx{reéiz 15'_1na_(151):<l>g¥ eﬁ;]amp ehla(in) E} rxsec%%;%jxy' gq me[c}%lngsqxfonyl-
Dehsapadd Braniplart hardels (8- trifuor eisthel-chismol -d- Exipenkiae
|h>’%‘5°‘FE’”rdFu%}P sEtnPrteripl s purified fy shramasogrrphiSidy sbh
aﬁétauefﬂeptame)afoﬂbaécbby th&ra@blli(ﬂlepéf&hﬁd’ﬂ elwa&t tﬁwdolfrlpgbgnbys a white
chr o ano ;
ffysf @P’fl%lg&?/"t%s Bﬁ%ogf?dyﬁ\é gpcb(é "ess solid.

VB (rﬂe) 479.2 (M+rH +, 100% . Exanpl e 63

(2- Cycl opr opyl net hoxy- 5- rretEQQ]%? Wof onyl - phenyl ) - [ 4- (5-
trlfluoromsthyl [1,3,4] thra azoI 2-yl) - pi perazin-

yl ] - met hanone Przngiared in anal ogy to exa Ie 1 (b)
f[ﬁd\ﬂ?thawelf iiduarod- methykathexy)-phanyll- Yel§ Asiflaoromethyl-
aRiafol( e@az‘?ﬁ-)l- Fﬂmethanone _ _
| - (5-trifluoronethyl 3, 4]t hi adi azol -

2-yl)-piperazine trjfluoroacetate (Exanple 62(b)). The
crude materi aI 6 i fied by chromat ography (Si Q2,
dlchlororrethan mnol 98 : 2) to yield the title

Mg
congpound z @ ess solid. M5 (nfe): 491.2 (MrH+,
(2¢ls t oxy-5- ge

hanesul f onyl - phenyi ) -
[4 (5 trifluoromethyl- [1,3,4] thiadiazol-2-yl)-
pi perazin- 1- yll] - met hanone
Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-

methyl-ethoxy)-benzoic acid (Example A2) and 1-(5-trifluoromethyl-thiazol-2-yl)-
piperazine hydrochloride (Example 58(c)). The crude material was purified by
chromatography (SiO,, ethyl acetate/heptane) followed by trituration in pentane to yield
the title compound as an off-white crystalline solid (yield 64%). MS (m/e): 532.0 (M+H",
100%).

Example 60

(5-Methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone
)
N

(0]
ISvsas
ﬁj/

N 0=8=0



Prepared in analogy to exanple 1 (b) from
2-1 sobut oxy- 5- net hanesul f onyl - benzoi ¢ acid (Exanpl e

WOAB)06/aTd 36 PCT/EP2005/014082

10

15

20

25

| -(5-trifluoronethyl-[1,3,4]thiadiazol -2-yl)-piperazin

e trifluoroacetate (Exanple 626p)). The crude nateri al

was purified by chromatography (Si @2, dichloronethane

I mePhapagdd i88nalog) toteetamlpﬁzl oW i@t Blduéih&r%ﬁl%%?liﬁ&ﬁoﬁbhohn -4-yl-

sol i

%gxgzr%gql eg:? @Examp?e A1N§ and 1- 85 tréluorometm-l thxazol 2 yl) piperazine
G@dﬂ&hmae SEHak Y 58(2)) rrmh@ laaiderineﬁemh Wl @ayfidd by chromatography

rifl uorome 4] thiadiazol -

Slﬁz)eté 1@&?%%/1%?9&5}%0 IOW%'%%{HBWQOW% psfttage forviddthedile
compyanPhLanloff-Mhitk Eﬁ;@lallme solid (yleld 71%). MS (m/e): 505.3 (M+H", 100%).
5- net hanesul f onyl - 2- nor phol i n-4-yl benzoi c acid
(Exanmpl e A13) and
| -(5-trifluoronethyl-[I, 3, £Zkampkdilazol - 2-yl ) - pi perazin
e trifluoroacetate (Exanple 62(b)). The crude nmateri al

W?g?%&hﬁﬁﬂsﬁw? R AR gty - R anol-2
abtpp¢resia- kpllineth wsm(em e): 506.3 (MtH 100% . Exanple
66
[ 5- Met hanesul f gnyl 2= 2,2-trifluoro-1,l-dinmethyl-eth
oxy) - pheny
trlﬁlqgroﬁéiai zol - 2-yl)-pi perazin-I-yl]-nmethanon

a gy to exanple 1 (b) from
GFpiggganesulfonyd) Q&QZ 2,2-trifluoro
| - di met hyl - ethoxy) benzoic acid (Exanple Al4) and

| - (5-trifluoronethyl-thiazol-2- yl)-piperazine
hydr Se¢paced id@nglpgatesixempllcib) fromhd-cyelopreprimeshexat5-was

B J‘{ﬁ gﬂf&ty,l s%&%p&ggaﬁghgle(ﬁ) wﬁh 193¢ @hgéégﬁ&hﬁ% azB};)Z y)-
Iviperaring hydsadlaidekErampleG8§c)). Blhs, cr&demztemsb@s ey diep
QEro'\r/%atﬂ%rag ﬁ %Oz, Ehyl acetate/heiatanea followed bg trit ratlon in 3ﬁenteatnﬁ to yield

@lxg/glﬂmm@qqnd[asra Q@ute crysta%hne solid (yleld 22%) MS (m/e) 490.3 (M+H",
Hb@%&uoronethyl-thlazol 2-yl)-piperazin-I-yl]-nmethanon
e

Example 62

(2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-[1,3,4]thiadiazol-2-
yl)-piperazin-1-yl]-methanone

a) 4-(5-Trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazine-1-carboxylic acid tert-butyl

ester

A mixture of 2.2 mmol 2-bromo-5-trifluoromethyl-[1,3,4]thiadiazole (CA 37461-
6-3; prepared according to DE2533605), 2.3 mmol piperazine-1-carboxylic acid tert-butyl
ester and 4.3 mmol potassium carbonate in 10 ml acetonitrile was refluxed for 4 hours.
The reaction mixture was cooled, poured into water and extracted 3 times with ethyl
acetate. Concentration and recrystallisation of the crude material from diethyl ether
yielded the title compound as a colorless solid. MS (m/e): 397.2 ([M+CH3COO], 100%).

b) 1-(5-Trifluoromethyl-[1,3.4]thiadiazol-2-yl)-piperazine trifluoroacetate




Prepared in analogy to exanple 1 (b) from
5- net hanesul fonyl -2-((S) -2, 2, 2-

wo eoobloTtmaB®- | - met hyl - et hoxy) - benzoi ¢ aci d ( Exanpt BERDSI/014082
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and | -(5-trifluoronethylthiazol- 2-yl)-piperazine

hydr ochl ori de .( Exanpl e 58(c))=6§he crude material was
purified by chromatography (Si Q2, ethyl

acet ate/ hgpl @Q?Jmfl%ﬂo%‘;&ll?y 3t4']ﬂh§édllia%)l e gl)I g catrlg)oxyhc

53'61%: tgrt%w%éfeéttﬂlsgb}a%om d(“i‘Pl %)%man esvae Mﬁﬂﬁ

Eﬁ&ﬁ@do&ce@ﬁ acid and stirred for 2 hours at room temperature The reaction mlxture is

c)?i}se %%ge:aﬁﬁ]%&v{eiﬂ{ étle co(n(qg\gun% ’ygllotvyxélf édjn%) "Ms (mI7E)t ]ZWJ 1 &\4+H+

tlOD%e)uor onet hyl - t hi azol - 2-yl ) - pi perazi n-1-yl ] - et hanon
e Prepared in analogy to exanple 1 (b) from
) ?@ﬁ%ﬁ%fsomihaﬁe&(fbnol pheyl314-(5- -trifloromettyl.l 13 dthiadiazol-2-
triTruoro-1-n h I - et hoxy)-benzol c acl AlLD)

eraging |-y ] Gy | t hi azol - 2-yl ) - pi perazi ne
hydrochlorlde (Exanple 58(c)). The crude material was
purified bﬂ\phronatography (Si @2, ethyl
acet at ef hgptane) followed by trituration in pentane to
yi el itle conpound as an off-white crystalline
sollg:}yl d 57%. Ms (me): 532.0 (M+tH +, 100% .

mmol

[ 5% thanesulfonyl-2-(2,2,2-trif|uoro-l-nethyl-ethoxy)
enyl]-{4-[5-(2,2,2-trifluoroethyl) -thiazol- 2-yl]
-piperazin- 1- yI} nmet hanone a)

AL R S Ok S e e T et
dnmaﬂuwdhﬁb«wgﬂaApbm@] (e triffnos@methylxdl, B4 | thindiaacldR ¢l ) - fpliperazine
%ﬂﬂﬁ&l&ﬁc&ﬁg "ﬂ@&ﬁ(&r AXeAS v?q% gﬁ}llﬁgﬂ] Fg gﬁﬂoha&ga@_}g

e reaction m Xture was 163
igioraaethagie h mgskanoh R dl Jde sisld De titlegpmperndpprerlerless solid. MS

X/ aeyspy sMs et wino drOX|de sol uti on were added during
the addition in order to maintain the pH of the

reaction m xture between pH. 8 a 9. The m xture was
stirred for % {E%s
(2-Cyclopropylmethoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone

0 o/w
s3e)

FEF

Prepared in analogy to example 1 (b) from 2-cyclopropylmethoxy-5-
methanesulfonyl-benzoic acid (Example A5) and 1-(5-trifluoromethyl-{1,3,4] thiadiazol-
2-yl)-piperazine trifluoroacetate (Example 62(b)). The crude material was purified by
chromatography (SiO2, dichloromethane / methanol 98 : 2) to yield the title compound
as a colorless solid. MS (m/e): 491.2 (M+H+, 100%).



30 mn at 0 OC and then 40.8 mol
t hi ocar banoyl - pi per azi ne- 1-carboxylic acid tertbutyl

W@ 3a0e074ps epared fromtert-butyl PCT/EP2005/014082
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1- pi per azi necar boxyl ate, 1,1'- thiocarbonyl diim dazole
and ammoni a according to the pgocedure of J. Med.

Chem 1998, 41, 5037-5054) was added. To the resulting
suspensi on was added 25 m mhhandg and the m xture was
heated at 80 OC for 30 min. The resulting solution was

iluted with ethyl acetafe/ of ura 1)
st s e et 4 Bt horemedub 3 fufhdianol 2y
ipaezindsylthmethroner sodi um sul phate and concentr at ed

in vacuo to afford the title conmpound as a yell ow oil

(yield 99% . oMSAnie): 300.3 (MrH +, 100% . b)

4-(5-F -thi azol -2-yl ') -pi perazi ne-1-carboxylic
acid tlerg-b | ester To a solution of 40.0 ol
4 ( roxy t hyl -t hi azol - 2-yl ) - pi perazi ne-1 car boxyl i

Bd tert¥hittyl ester in 300 nl dichloronet hane was

ed 289 mmol manganese(lV) oxide and the m xture was
heafed at reflux for 3 h. The m xture was then
filtered and the filtrate was concentrated i n vacuo.

The rpegp aqlé@mml Ed EdaBipldy Haiffcﬁﬂatlagf uBRY5-itkdhesulfonyl-benzoic

Feid ?r%ﬁf%wﬁ’aeﬁﬁ aﬁrﬁ)ﬂ“}%’%’g‘iﬁf‘ﬁdq(f’y‘ﬁ& ool NBERYSF.

Zﬁﬂu&o(abﬂtﬂe tExahf}{)€42(bg)) The crude material was purified by chromatography

I
@X(illdh?orgmeéllﬂﬁg P{negﬁ%ﬁ ?98t ) 3z 91.?1;51% sof ({)fgg&ﬁﬂﬂs J_%p(i'less
rmbd Mﬁl(lpﬁﬁén%?’gm@épﬁl nlé)O?/qi 13 m N, N- di et hyl f or mani de
was added 6.73 mmol di bronodi fi uoronet hane and the

mxture was stirred at roomxagpregature for 1h. 3.36
mol  4- ( 5- forrryl-thi azol - 2-yl ) - pi perazi ne-| -carboxylic

a(ﬁéﬂ e{g«%sgﬁ est ogl\'\n%yﬂgﬁed a[%d@ M@%&gleﬁﬂthmdlazol-

Snﬂl)-lplmﬁiln-dﬂé amhaabnerl ng continued for 10 mn at O
OC. The m xture was then allowed to warmto room
tenperature a&@ tirring continued for a further 2 h.
The reaction ';fure was then filtered and the
filtrate wag cgncentrated in vacuo. The residue was

purified b t ography (Si @2, ethyl
¢ t t fford the titl
acel\"é?e@‘ bt a o affor e title
0=S=0
F |
FF

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-morpholin-4-yl-
benzoic acid (Example A13) and 1-(5-trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazine
trifluoroacetate (Example 62(b)). The crude material was purified by chromatography
(Si02, dichloromethane / methanol 99 : 1) to yield the title compound as a colorless
solid. MS (m/e): 506.3 (M+H", 100%).

Example 66

[5-Methanesulfonyl-2-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-phenyl}-[4-(5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone



conpound as a white crystalline solid (yield 19%9. M
(me): 332.3 (MtH +, 10%, 276.0 ([ M2H'Bu] +, 100% .
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4-[5-(2,2,2-Trifluoro-ethyl)-thiazol-2-yl 1-pi perazi ne-
I-carboxyl ic acid tert-butyl esjer To a solution of

1. 03 mol

4-[5-(2, 2-di fluoxo,vinyl)-thiazol -2-yl]-piperazine-Ilca
rboxylic aciql;t@%fb tyl ester in 7.5

di met hyls p xilde and 0.3 m water was added 7.18

mﬁml pot oride and the m xture was heated at
\ff/ e mxture was then diluted with
ety N\ acet ate owashed sequentially with water and

brine. The orgaric phase was dried over sodium
sul phate and concentrated i n vacuo. The residue was

puri fplrglsjdrgﬁl 1nqya§8§?§@3{ ?rg:hé/ 1 gtﬁ f%'n ﬁugt%larﬁ%ulforgfl 2- 2 2,2-trifluoro-

acet at e/ hept ane
-Aensthy yféb%’m) ihsBziendid( Wrrml@Ab@%nd IMS- (rrﬂue)om@bzl -thiazol-2-
bl‘peﬁh@@x%yd@))chlorlde (Example 58(c)). The crude material was purified by

(yloge

TN e T O L
Ayielst 122 )2 MBS tm/ej:1546.8 M ety 1009%4)hBaz el 182-18B3G.pi per azi ne-

| carboxylic acid tert-butyl ester in 30 nml di oxane was

added dropwi se 18.2 mmol h hl ori de solution (4
Min di oxane) and t he m'xt%Ji:‘(r;(LeIQl i%gsétirred at 90 OC for

The r |on m xture was then cooled to 0 0OC
| 35&4699

pesutioRy tzh (é} P r2-triffyerg-dgnethylethexy) henwl] g2
afifllhewnedhylithfazbl 2-§)i piperadif- vab fghaMonl et her to
afford the title conpound as a Iight brown crystalline
solid (yield 7399 Mshiam e): 252.3 (MrH+, 100%. f )
[ 5- Met hanesuld o -(2,2,2-trifluoro-I-nethyl -ethoxy)
- phenyl 1445 F2,"-
tFrlFfstoru@\,eihy hi azol - 2-yl 1- pi perazin-| -yl | -net ha
nope\Pfiepar ed d=a=gnal ogy to exanple 1 (b) from
5- methanesulfonyl 2-(2,2,2-trifluoro-I nethyl- ethoxy)
- benzoic acid (Exanple A2) and
| - [ 5 Peepapediintapplopy; tor exampleyd (b) fieinasohethandsilfonyl-Be({ $z2,2.8-
QMH’&&%hi—ﬁ{e thm?) -GEHER agﬁt(%&élg W% B 'lf(b%ﬂglg%omethyl-

chromat o met hanol omet h

yiarad-2 A pmemz@echyﬁpéf@mdg@&amﬁ H8(c3). yBreadridemmatetiblivehs purified
by 'cﬁfdiinatography (SiO,, ethyl acetate/heptane) followed by trituration in pentane to

yield the title compound as an off-white crystalline solid (yield 52%). MS (m/e): 532.3
(M+H", 100%).

Example 68

[5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone

Chiral

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-((R)-2,2,2-
trifluoro-1-methyl-ethoxy)-benzoic acid (Example A16) and 1-(5-trifluoromethyl-



32% . Ms (me): 546.3 (M+H +, 100% . Exanpl e 70
[ 5- Met hanesul fonyl -2-((S)-2, 2

WOX0b0THBdIOr O- | - met hyl - et hoxy) - rhenyl ] -{4-[ 5-RCI/2P2D65/014082
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trifluoro-ethyl)-thiazol-2-yl]-piperazin-I-yl}-nmethano
ne Prepared in analogy to exanphe 1 (b) from
5- net hanesul fonyl -2-((S) -2, 2, 2-

tthilafd1LE0¥1P-pli dﬂ&ﬁﬁ%yd@&é]ﬂk%ryae'@ﬁmp]lef%@@) drkEerad®hRterihbwas purified

nd. | rifl or 0
Biichuhets wﬁgx éﬁ ‘be e ﬁfétaﬁs/gi%e%@é?mwd(%ﬁweon in pentane to
G2{&he titlROmpoute asti effivalitewastallite sbli@ dyibd 57%). MS (m/e): 532.0

Mﬁgﬁ ﬁgor S{phy (Si @2, nethanol /dichl oronet hane) to
)ﬁ dR&%y ¢ 1 e conmpound as a white crystalline solid
(yl eld 54%. M5 (me): 546.3 (M+H +, 100% . Exanple 7

[5 Met hanesul fonyl 2- ((R) f“ximﬁ t6P| fluoro-1-methyl-eth

oxy) - phenyl ] - 5-(2, 2, 2-

t(piM¢themesulfe +2) 32-trifbiore- Iy miethyl-gthoay)-phény]- - iFet2iPshrtrifluoro-
fé‘f‘hr@ E{?@{o?g ylﬁ?]@@é'z esl}%@&.@ﬂ&&@ 1 (b) from

nesulfo

-ben oic a | e, Al
.. 4 ) Zl -1£G3 ert-bu Pgster

- pi pera2| ne hydrochl ori de (Exarrpl e 69(e)) The crude
mat erlioad sohatfonpafrl79 medolBP%e hpuenat bgiragimypef Siide in 60 ml water was

TR, SRS ML B 4 o

5/54':6 t@en(qqalqdqto IQO@;@d 163 gl @c in was added dropwwe Further amounts
(o119 2RIBRO Wi PR amemf&merpmwdhrﬁagxﬁéadd%l&. #-drder to

r|quooeth t hi azol azi
|mgiptainghe %%pr@ﬁ%\%aﬂmﬂrfabw%@ﬁ § 2nd; Qphemixtygs)was stirred for
Eﬂoqmn&lt IOSQI%G RiRetly4068 midl ainesdibimoyll fiparagine- 1aaiisbxylic acid tert-
EXx e, Al a . . \
VA TR redar 8 Fom e baprl s RERSBrL G 1 per azi ne
hhhbnmbhhyidiinh@ia(zﬁx anp kmnggieycordihgtocthe geoqedurerdf &l Med £ hem.
45 fffle?(ﬁk?ys f?ﬁ@a{cﬂg{i af?ﬁﬁl‘x (rélu%tg st Elon was added 25 ml ethanol
ac e t ane | e

i d Exa

as a

0 ound
vamidithe mvgtsteaquuh%teé ol 30 G fr &P eninebe e rep inggaytiongyzs diluted with
(elfﬂyl’l'lacetéltgﬁgﬁahydrofuran (1:1) and the mixture was washed twice with brine. The

organic phase was dried over sodium sulphate and concentrated in vacuo to afford the
title compound as a yellow oil (yield 99%). MS (m/e): 300.3 (M+HT, 100%).

b) 4-(5-Formyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-butyl ester

To a solution of 40.0 mmol 4-(5-hydroxymethyl-thiazol-2-yl)-piperazine-1-
carboxylic acid tert-butyl ester in 300 ml dichloromethane was added 289 mmol
manganese(IV) oxide and the mixture was heated at reflux for 3 h. The mixture was then
filtered and the filtrate was concentrated in vacuo. The residue was purified by
chromatography (SiO,, ethyl acetate/heptane) to afford the title compound as a light
brown crystalline solid (yield 40%). MS (m/e): 298.3 (M+H", 100%).

¢) 4-[5-(2.2-Difluoro-vinvl)-thiazol-2-vl]-piperazine-1-carboxylic acid tert-butyl ester

To a solution of 6.73 mmol triphenylphosphine in 13 ml N,N-dimethylformamide
was added 6.73 mmol dibromodifluoromethane and the mixture was stirred at room
temperature for 1 h. 3.36 mmol 4-(5-formyl-thiazol-2-yl)-piperazine-1-carboxylic acid

tert-butyl ester was added and the mixture was then cooled to 0 °C. 6.73 mmol zinc dust



Exanpl e 73
[ 5- Met hanesul fonyl -2-(2,2,2-trifluoro-1,!|-dinethyl-eth

wo@opAHhenyl |- {4-[5- (2, 2, 2- PCT/EP2005/014082
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trifluoro-ethyl)-thiazol-2-yl]-piperazin-I-yl}-nethano
ne Prepared in analogy to exanpje 1 (b) from
5- net hanesul fonyl - 2- (2, 2, 2- trifluorol,

| wﬁ’d dﬁﬁ%@lﬂ sﬁlf‘é&?ﬁbnﬁﬁmrﬁn Edn(im@@f qnﬁ]ﬁ’b °@Nhe mlxeture was

ﬁ 2-trifluoro-ethyl thi azo erazi
h Pé W%’rmd@rmaﬁﬁmée@geréwe armenr@m:g@enmeér prd funther 2 h. The

PréhdtfdnSelixre Gk %tfﬂﬁfépamd tﬁes’ﬁ@zatef §hdWncentra éed in vacuo. The residue

acetate/ heptane) to yield the title conpoun

VSt @lrtﬁe@vatmqﬁ@atgwpw @@emwlzmate/h@tm) & affesg0hetitle

( ohndJaQQ%hlte%m&mlﬂ% st}d d (yield 19%). MS (m/e): 332.3 (M+H', 10%), 276.0
[ 5- Et hanesul f onyl - -trifluor

1 Vet Bgt hoBYY) - phenyl ] - [4- _ _
(5tr|fluoronethylth|azol 2-yl) - pi perazin- 1y|]
| 00} npl e 1

arbo P 2 ac1<§ tert-butyl ester

RO e v —

madvcmyhd; aid thet- b!EWhﬂ'spﬁren 38 (dmm)ethyrgmphomuel endraB exlivedterves added

%Inn?og pgyas{"rlmt uurOr | on | n 8 %rF (“f ﬁ;#%g# h%é?ﬁrtf {e)The mixture

C\msptbemdhhasd withefyl wdetdteand ya;stha«ﬂ lseqmenﬁaj]ylvdt}( watet ghd brine. The

8
%g%?lﬁg@esm ? grﬁﬁs \%rlscé%lblfnosp RV r%‘éln P?g-)r’[trlf‘-t Inyvaeyq. fhE gesidue
n‘eetsmun-fteﬂ bazitontydraplyi (S€Dazihyl acetatd/hepitednoatéord the title :
Prepared in analogy to exanple 1 (b) from
Scomnand ik reltopt crpstaliopsabiddyield¥ MS Guledt SEEILNHEE, 100%).
A18) and | -(5-trifluoronethyl-thiazol-2-yl)-piperazine
herdt @chl 0f - Te@ubfX P fhRAUD- N -pliea Sh LR JBEGEd Al Was

puritied by reversed phase HPLT (acetonitrile/water)

comobitralttit o amel suPyEeat ikl tye dvi piperacine-1-

MBrifaxiybg acidi@rt- liut&]\&htdr in 3000 &Hoxane was added dropwise 18.2 mmol
hydrogen chloride solution (4 M in dioxane) and the mixture was stirred at 90 °C for 90

min. The reaction mixture was then cooled to 0 °C and diluted with ether. The resulting
crystals were collected by filtration and washed with ether to afford the title compound as
a light brown crystalline solid (yield 73%). MS (m/e): 252.3 (M+H+, 100%).

f) [5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-[5-(2,2,2-
trifluoro-ethyl)-thiazol-2-yl]-piperazin-1-vl}-methanone

0=$=0
Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A2) and 1-[5-(2,2,2-trifluoro-ethyl)-thiazol-2-yl]-
piperazine hydrochloride. The crude material was purified by chromatography (SiOz,
methanol/dichloromethane) to yield the title compound as a wh1te crystalline solid (yield
32%). MS (m/e): 546.3 (M+H", 100%)
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[ 5- Met hanesul fonyl -2- (1 -trifluoronethyl - propoxy) - pheny
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2-yl') - piperazin-1-yl]-methanone Prepared in analogy to
exanple 1 (b) from -73-

5- net hanesul fonyl -2-(Itrifiuoronethyl -

propoxy) - benzoi c acid (Examh@pht® and

| -(5-trifluoronethyl-thiazol - B yl) - plperazine

YRR byl ER Britthri e Rebedimormerlar g 522

ftaflhomveethiply-thiazdlid- @i ipiperazin-atjllemetlanghel d the title
conpound as an off- mhite crystalline solid (yield
11%9. Ms (m e) 5 6F ZhiaMrH\  100% . Exanple 77

( ((R) sec- 5 nmet hanesul f onyl - phenyl ) -[4-(5-tr
zol -2-yl)- piperazin- 1-yl]
Ch| Prepared in analogy to exanple 1

(b é‘hw2 ( (®=758c- but oxy) - 5- met hanesul f onyl benzoi c
aC|d (Exanpl e A20) and

|- (51 Hrépafrédharaamgmd a@méﬁezptb 31'0\1‘1’1 LE 'rﬂétﬁ%e@éllfd}ﬁrl -2- 3(5) -2,2,2-
C

S ek s sl s b el Pl Riso AR 11 PP Ak st oro-cthyD-

fiRlabs1vied ] ff)YpetrizhrieLHy@&d)&'fbﬂdb (ﬁkMFlle%Q(ey) ell“me ctrl(a@e ﬁl:afeh@l was purified
ine solid yle

ound as te o
%@%ro%ogrﬁp ég $nek a(rm],/ﬁlc org@g ne Eﬁdf*ﬁg‘ll gietgle compound as a
(»an(e(c@staslafesaua @%MhﬁE‘VdTEMBQHﬂ@UBZf@JIWaLPﬁemd%)' [4-(5-tr
i fl uoronethyl -thiazol-2-yl)- piperazin- 1-yl]
-met hanone Chiral Prepared in analogy to exanple 1 (b)
from 2-((S)-sec-but oxy) - 5- Eztdapleedul f onyl benzoi c aci d
(Exanpl e A21) and

ARG U S B

ﬁuﬂp@lioe@hﬂy)'thlé%‘éﬂslﬂ PHi¢zazen-1- 1}-methanone

i chml
0 o’ﬁAF
A F N F
F)L{\”/N\/ (_ j_
N 0=5=0

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-((R)-2,2,2-
trifluoro-1-methyl-ethoxy)-benzoic acid (Example A16) and 1-[5-(2,2,2-trifluoro-ethyl)-
thiazol-2-yl]-piperazine hydrochloride (Example 69(e)). The crude material was purified
by chromatography (SiO,, methanol/dichloromethane) to yield the title compound as a
white crystalline solid (yield 41%). MS (m/e): 546.3 (M+H", 100%).

Example 72

(2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(2,2,2-trifluoro-ethyl)-thiazol-2-yl]-

piperazin-1-yl}-methanone

E ‘/\N)‘\E:D
F)L{\,,/N\/

N 0=8=0



HPLC (acetonitrile/water) followed by trituration in
ether to yield the title conpound as an off-white

waeopshzbd ne solid (yield 13%. M5 (me): 492.ECBrIN5/014082
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100% . Example 79
(2-1sopropoxy-5- net hanesul f onyb4 phenyl ) - [ 4- (4- net hyl -
-trifluoronethyl-thiazol-2- yl)-piperazin-

| -yl Préﬁﬁié&eﬁi%ﬁﬁog} to example 1 ( R b) from 2- 1sopro%oxy-5 meglanesulfonyl-
enzene

f -1 - et
b@ﬂ?@g%’iﬁﬁxe#péﬁkgzp%g ln{nﬁg(Z 2/ 2- trlﬁuoro -ethyl)- thxg/zo)l 2-yl]-piperazine

%ydh@gﬂol‘ldé (liEXaHﬁlé 459(1{9))0%E @ﬂﬁle'nﬁhté@al lwas purified by chromatography
f ormam de were added 4 nmol t hi‘ophenol

$i@2>7e&h)§ ﬁ%?te/ﬁ’ét’fa%) tameéfé%dﬁlétcémwnéd kit % thiite cuaigline solid (yield
dbdoh) A9 Ning At £5d AtMEPOEMdogsper ature for 90 min. The

reaction mxture was then diluted with ether and was

washed three tines with water. The organi cphase was

dried over sodium sul fate @&rsmplerrgentrated in vacuo to
afford the title conmpound as a colourless oil (yield

el G S Bl o phonll 42,22

- suflugroegthyd}-tig gz - 2ylbpiperazin-1 -yl} methanone

rac- (3, 3,3-trifluoro-I-nethyl-propyl sul fanyl)-benzene
in 80 m di chI or fhane was added 178 mmol
tr,:lfl uor oacetl c SagftF 148 mol urea hydr ogen per oxi de

tgenNggHed smal | portions and the m xture was
subs ntly hegted at reflux for 4 h. The reaction
m xt ure was ther1 di luted with dichloronmethane and was

hed | h 1N
Pyt 5SrREES RABSIRGEID AP U o TR B GRS R4 Aifluoro-

i nedintkihyR A tEO4§Y- b&%wacs@xmb& zmd a8 @Ng8NA-8§HURo-ethyl)-
vacuo to afford the title conp col our | ess 0|I
lsllxp@l@ gb%pereg;n%d(qﬁl%ndeég&ar& (a ?b,(%he cyude material was purified
? %’fﬁ@ rlﬁ’l%%sio? l’ehjfl z(c'éﬁgﬂiﬁﬁ:ﬂ@& té”yré],d tROUtle SmpodrfUd a white
ngéta@we4ohd W“Flé Pa%w)oMé? 05%9111 @&E. WPony| ) - benzene

Example 74

[5-Ethanesulfonyl-2-(2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl]-methanone

F LS
ﬁ#« o=sio

Prepared in analogy to example 1 (b) from 5-ethanesulfonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A17) and 1-(5-trifluoromethyl-thiazol-2-yl)-
piperazine hydrochloride (Example 58(c)). The crude material was purified by reversed
phase HPLC (acetonitrile/water) followed by trituration in ether to yield the title
compound as an off-white crystalline solid (yield 82%). MS (m/e): 546.4 (M+H", 100%).



To a solution of 28.5 mmol diisopropylamne in 18 ni
tetrahydrofuran at -78 C was added dropwi se 28.5 mol

WO 20a0y348é t hi um solution (1.6 Min hexane) andPCTEP2005/014082
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m xture was then warned to roomtenperature. The
resul ting solution was then adged dropwi se over 50 nin
to a solution of 19.0 mol
rac-(4,4,4-trifluoro-but anegxdmpwl fnyl )- benzene in 30
m tetrahydrofuran at -78 OC and stirring conti nued
for a further 15 min at -78 0OC. Finally, a solution of
26- Elhmbkulfdlﬁ/llnﬁsdp’toﬁ&(yni)hdrﬁl)r[ak(}iidh(ﬁﬁbi‘(ﬂﬂeth@lsth@didﬁﬂ-yl) -piperazin-
dluol[[) over 15 min and stirring continued for a
furt ney T‘:?th at -78 0C and then the reaction mixture
was allowed to warmto -20 OC. The reaction m xture
was quenched by agdition of 1M hydrochloric acid and
the m xture s extracted three times with ethyl
acet at e. aﬁhﬁ ned organi ¢ phases were washed
e@tl aqueous sodiumthiosulfite solution
aﬁ‘r% brine and then dried over sodium sul phate and
coficetit ated i A=¥&dtuo to afford the title conpound as
a yellow oil (yi d 87% . EI-M5 (me): 377.9 (M+, 4%,
237.0 ([MPhSOz] +, 40%, 142.0 (PhSQ2H+, 100%, 125.1
( PhS@repasdin anzRgp t¢ ph\mple 1 pofyom $%t@ar(epﬂﬁonyl}z%opr@{goxy-benzmc
(R (B hott-alis) b 13- Rilbiorontiin An A 2y plp e ERfirdloride

a Sso
r&saraple£84)}- rTid aradomaterighivasuyr disd bp revgrsed piase-HiKZ ene

i g eiénlml[:mwr??%lg{fvgfi H %ugﬁg)n%n %th@l’ t(i"ﬁglﬁrthé/\ﬁ{l@ccﬁg&ﬁg)d as an off-

trie tassi um
oahlmmtdlmﬂmdﬁmmlt%m (me/ak: 482 MM?GH 0d08%)- 6 h.
The reaction m xture was then diluted with ethyl
acetate and was washed sequentially with 1IN
hydrochl oric acid and bri nekxa %ﬁYgani c phase was
dried over sodiumsulfate and concentrated i n vacuo.

ﬂb%é@x&h&uﬁoﬂ\ﬁ& O triffuoe 6mbthyt propoat oplicnytly[ 4¢ SHtefluoromethyl-

ate/he t.ane) affordthetltle conpound as
“’V‘éf’?% R Q‘?%g €M (me): 250.1 (M
15%, 186. 1 ([MSO 2]+, 38%, 125.0 (PhSO + 100%,
1 (Ph+, 38B4re)
Rac- 2- Benzepeg nyl - 2-nmet hyl - 3-trifluoronethyl -oxira
ne

e
e

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(1-
trifluoromethyl-propoxy)-benzoic acid (Example A19) and 1-(5-trifluoromethyl-thiazol-
2-yl)-piperazine hydrochloride (Example 58(c)). The crude material was purified by
reversed phase HPLC (acetonitrile/water) followed by trituration in ether to yield the title
compound as an off-white crystalline solid (yield 11%). MS (m/e): 546.3 (M+H", 100%).

Example 77

(2-((R)-sec-Butoxy)-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone



To a solution of 15.2 mmol n-butyllithium solution
(1.6 Min hexane) in 20 m tetrahydrofuran at -78 0C

wonzmeatdad dropwi se 15.2 mmol tert-butyl hydr operpri00E014082
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solution (5.5 Min nonane) and the m xture was stirred
at -78 Cfor 10 mn, then warneg.to -50 0C and
re-cooled to -78 0C. A solution of 10.1 mmol
((BE)-4,4,4-trifiuarobgtia 2-ene-2-sul fonyl)-benzene in
6 m tetrahydgof yrap-was then added dropw se and
stirring contjnued for a further 30 mn at -78 0C and
then the t m xture was allowed to warmto room
te t T eaction mxture was diluted with

&t y \%fwt ate gn _yashed sequentially with 1M

hy8irochl oric acig and with brine. The organi c phase
was then dried over sodi um sul phate and concentrat ed

i N Vs red-rl'?a%nﬁ a W) iffdre d- (Pi) -6RUIATBEI - AR Mnesulfonyl-
l%?the/ ane to af ordthetltle nesutiony

H%Rjéﬁfdé é%"aa‘l’g?)f\%@rai sls Soitifiucgerasthylyduazol- gy mpengriay :

arcﬂshfc{rMe @Eka%nﬁle 58%)). T%%Qgg]dse(or{l&zfrﬁll was Sagmd byli?e@er%ed l_Fhase

Ph
_,HPI@ %cetoplfn@h(lq:lsp.r% _ﬁol%m%y tnglrgtl(( t yg&; compound as
)an off-white crystalline solid (yield 10%). MS% m/e): 492 .4 M+H 100%).
4-(4-Methyl -5-trifludronethyl -thiazol - 2- yI) p| perazi ne
-l -carboxylic acid tert- butEy Fter A m xture of 4.92
ol Xample
rac- 2- benzenesul fonyl - 2-nmet hyl -3-trifl uoronet hyl oxi ran

5. 41 | . .
T s PsdR Do hncalomrhebemp bt e uprppethyl-thiazol 2-)
tpéperadiotlyyl]-estlemofipr epared fromtert - butyl

1- pi per azi necar boxyl ate, |.1"'-thiocarbonyl diim dazol e
and amoni a accordi ng¥® t he procedure of J. Med.
Chem 1998, 44, <5054) in 15 m

N, N- di met Ifrmde was heated at 100 OC for 4.5 h.
Th react m re was then concentrated in vacuo
ern” due r|f| ed by chromat ography (S O,

et yI\ ==

Prepared in analogy to example 1 (b) from 2-((S)-sec-butoxy)-5-methanesulfonyl-
benzoic acid (Example A21) and 1-(5-trifluoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by reversed phase
HPLC (acetonitrile/water) followed by trituration in ether to yield the title compound as
an off-white crystalline solid (yield 13%). MS (m/e): 492.4 (M+H", 100%).

Example 79

(2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-methyl-5-trifluoromethyl-thiazol-2-
yl)-piperazin-1-yl]-methanone

a) Rac-(3,3,3-Trifluoro-1-methyl-propylsulfanyl)-benzene

To a solution of 54.9 mmol 3-iodo-1,1,1-trifluorobutane in 50 ml N,N-
dimethylformamide were added 49.9 mmol thiophenol and 74.9mmol potassium
carbonate. The mixture was ultrasonicated at room temperature for 90 min. The reaction

mixture was then diluted with ether and was washed three times with water. The organic



acetate/ heptane) to afford the title conpound as a
yellow crystalline solid (yield 30%. M5 (me): 352.3
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| - (4-Methyl -5-trifluoronethyl-thiazol -2-yl)-piperazine
hydrochl ori de To a sol ution of. 732..45 mmol
4- (4-met hyl -5-trifluoronethyl-thiazol-2-yl)-

gjhg%%sl dﬂmgglw@ras"oaﬁ?ﬁf{L&lﬁat@&icﬁcoﬁ@ér{tn@éﬁ W va&% g{} aff:oﬁ d 4 gie
BN A e TRctaP PR S U Bk 2418 VoSt 11 e

at 90 OC for 2 h. The reaction m xture was then cool ed
4Atriftidrottedanvd-2-buléinybrbenzie resul ting crystal s
were collected by filtration and washed with ether to

ff
orrond %%Jdnh;é%?%qn@%v%g 433 P llets: fdég)gﬂt,ﬁglopslﬁuﬁ&ﬂ)%enzene
(in 8D sl shidpreinethane as pdded| 178 ﬁypolgﬁl@ngtgac{txp.ac(d 148 mmol urea
4ryﬁ'ﬁf o |pex%7dde'v$ds WMH@E@# schdll ﬁ’&ﬁbnszand the mixture was subsequently
é;gaﬁ_ﬁ PEI%&_]%% ILf)(anr 4f}i1 g[] e rearcrggn ?nr})?trt]l?e VE;erlset?l ﬁqutled w1tr}]1acllggoromethane and
vdssaphaieyyenbialiptthnasu)  NnyLerszodiantkjdiofifxanpkgain with
| _%t a*fg? ﬂr)grmlg p%urlslevKaa (g}rlecl)] rrder%eﬁl qver %odlum pulfate in}d concgnté ated. i Lin vacuo
tg dfforshthe title eomnfh@@ramlqmiéeermhﬂyldvhgo%mrEIfMé dmiey): 252 1 (M7,
CRERTRL PRSI o), oF1 Mhilcemetaic (gh 2BYANEY (PHHY'ﬁ bed, 77.2

t he, t|tIe corpound as a white foam (yield
(Rhey5%492. 0 (MrH+, 100% . Exanple 80
[ 5- Met hanesul fonyl -2-((S)-2,2,2-trifluoro-|-nethyl-eth

@) RaeheayTrhfdote (24iodeibuydneS2-sulfonyl)-benzene
trifluoronethyl-thiazol-2-yl)-piperazin-I|-yl]-nethanon

e Pr djver ethtion @28150gmot diisepeopylagnite {rb)8 it wopahydrofuran at -78 °C

N RHAEN GRpwise s fimbl by FBfin elutign 4 ¢ Minhskancazag the

anitture (vs theh walrmbd to room temperature. The resulting solution was then added

(‘%ﬁé‘{’?ﬁ?é%} Péﬁ/ ?-t(t) Q_ﬁﬁzé’?n 8f yan%f‘%ﬂ(ﬁg%cq%‘gg &Jﬁdr oglaltor ! 9 sulfonyl)-

dlenometio g0 ap ketrahFilcPyrapuhy/B *Gaetatisiipephanegd foo afurehed 15 min at
%2%&' thléa":fl(g;? oycgli fmvﬂgﬁﬁfg%ﬁh? ltelt}a%ydro | rlarq »&X !‘uﬂe%

dropwise over 15 min and stirring continued for a further 15 min at -78 °C and then the

reaction mixture was allowed to warm to -20 °C. The reaction mixture was quenched by
addition of 1 M hydrochloric acid and the mixture was extracted three times with ethyl
acetate. The combined organic phases were washed sequentially with aqueous sodium
thiosulfite solution and with brine and then dried over sodium sulphate and concentrated
in vacuo to afford the title compound as a yellow oil (yield 87%). EI-MS (m/e): 377.9
(M, 4%), 237.0 ([M-PhSO,]", 40%), 142.0 (PhSO,H*, 100%), 125.1 (PhSO*, 93%), 78.2
(PhH", 40%), 77.2 (Ph*, 31%).

d) ((E)-4,4,4-Trifluoro-but-2-ene-2-sulfonyl)-benzene

To a solution of 14.0 mmol rac-(4,4,4-trifluoro-2-iodo-butane-2-sulfonyl)-benzene
in 25 ml tetrahydrofuran and 2.5 ml water were added 42.1 mmol triethylamine and 42.1
mmol potassium carbonate. The mixture was heated at 70 °C for 6 h. The reaction
mixture was then diluted with ethyl acetate and was washed sequentially with 1 N
hydrochloric acid and brine. The organic phase was dried over sodium sulfate and

concentrated in vacuo. The residue was purified by chromatography (SiO, ethyl
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trifluoromethyl-thiazol-2-yl)-piperazin-|-yl]-methanon
ePrepared in analogy to exanplegl (b) from
5- net hanesul fonyl - 2- ((R) -2, 2, 2-

taee&zﬂen&ganley ﬁ‘%{ﬁ%}ﬂ R R HPRERE A £yafWoil HRIPIR) AEKS (m/e):

294 ( M% r bibed Hgﬁ 1AVl 38%)) L25iQdBhaT 0P Bt RIS r 3896)-
(Exanple 79(g)). The crude material was purified by

@D Re¢ratBgEaRby fdnSl-© methiImLtrifiaRbakayhepiane) to yield
the title conpound as a white crystalline solid (yield

570/() ToMSo(utiod)sf 1526mhol Mbldtyﬂ,lthﬂlﬁﬁ)%lun&)ﬂ @IT@ IMeirBZexane) in 20 ml

é‘}t aﬁmyhél%ﬂ(xﬁantaﬁl %g_"ovg%ay vﬁ?ﬁ%ﬂ%gvgsgﬁlgl f on lelty}/ f‘x}drgpgomde
4.ol(uEbm€5 B airhevenie) h)d tGhB enikfuroway Jiamalyit)mﬂcp?& adinfie; thlen
car po | ter t er m re o .

e@h@ ar"g TRERP'S t%n Jﬁe?hbl”%‘é‘@f’ A@@Oh@ﬁﬁﬁ@ y4-trifluoro-
%utnméﬁcﬁﬁlbmylbeﬂvmﬁﬂzIniélﬁt?tla}@af&fﬁi@ﬂ wds tHéh glided dropwise and
tert-but re r er
Sl e p i S0 o A e Hiarei tign apitug s
zlagggéﬂ ? ﬁmofd;hoggmsﬁz?npteﬁemﬁr 'Dl@ﬁdhld’tﬁ)n;l:fiué(»ﬂuré I\}Q@I dll@&ﬁ With ethyl

Wwa e a or . e .

Beet e B e Boanay R | 38 heSreEblafibacin g SthrilicThe organic
tph@ser \ﬁﬁgﬂﬁﬁdr\i‘aﬁovfeesmﬁmmd@ﬂaﬁeﬁngfchly&elf]l&@ﬁ:_ﬂah inc_;_lo. The residue was
tetra rof ur an sne W t | . e.
d’r“@’éiﬁ?i éP]}H']()Sb@ b ac?&&ﬂ%ﬁ’iﬁt@lf? ﬁ%gf%déﬂ%“ﬂe compound as
Qan;cﬁmegsaiﬂe(qhdldm%): ED- M ®(réfed):@5d. 1t (] -CH e@zg@mour{(m@]*, 20%),
fiﬁ'p'é%ﬁﬁ%%l%l*ﬁf/'ﬁ)ﬁﬁié ﬁ%—'ggg_oig,' %0%%)?”7@ CrR"10Y%7 2 (P, 44%),
43 (35-CRL,apimy| 73%).azol - 2-yl ) - pi per azi ne-1 - car boxyl i c

acid tert-butyl ester To a solution of 0.83 mo
4 (dlnethylan1nonethylene thlocarbannyl)
) t A d)-pipbrs

q%@pnol wer e added‘2 50 nnnf

A mixture of 4.92 mmol rac-2-benzenesulfonyl-2-methyl-3-trifluoromethyl-
oxirane and 5.41 mmol 4-thiocarbamoyl-piperazine-1-carboxylic acid tert-butyl ester
(prepared from tert-butyl 1-piperazinecarboxylate, 1,1'-thiocarbonyldiimidazole and
ammonia according to the procedure of J]. Med. Chem. 1998, 41, 5037-5054) in 15 ml
N,N-dimethylformamide was heated at 100 °C for 4.5 h. The reaction mixture was then
concentrated in vacuo and the residue purified by chromatography (SiO,, ethyl
acetate/heptane) to afford the title compound as a yellow crystalline solid (yield 30%).
MS (m/e): 352.3 (M+H", 100%).

#) 1-(4-Methyl-5-trifluoromethyl-thiazol-2-yl)-piperazine hydrochloride

To a solution of 1.45 mmol 4-(4-methyl-5-trifluoromethyl-thiazol-2-yl)-
piperazine-1-carboxylic acid tert-butyl ester in 10 ml dioxane was added dropwise 21.8
mmol hydrogen chloride solution (4 M in dioxane) and the mixture was stirred at 90 °C
for 2 h. The reaction mixture was then cooled to 0 °C and diluted with ether. The
resulting crystals were collected by filtration and washed with ether to afford the title
compound as a white crystalline solid (yield 68%). MS (m/e): 252.3 (M+H+, 100%).



triethylamne and 1.00 mol | -brono-2-butanone. The

m xture was heated at 90 OC for 16 h. The reaction
WOroob/0Td36vas t hen concentrated in vacuo and t hECT/ERI00GE4082

was purified by chromatography (Si O, ethyl

acetate/ heptane) to afford the 44 tle conpound as a

white crystalline solid (yield 72%. MS (me): 326.1

4 4-meth 1- —trlﬂuorometh 1-thiazol-2-

y
Z -rgthan utlon of 0.58 mol
4- (5- propi onyl -thi azol - 2-yl ) - pi perazi ne-1-carboxylic
acid tert-butyl gﬁ&ﬁr in 6 M dioxane was added
dr opwi se 8. 760 nm§ ydrogen chloride solution (4 Min
di oxane) M xture was stirred at 90 OC for 90
mlf 'EheN cti m xture was then cooled to 0 0C and
di \ar/ h eth s The resulting crystals were
cofl "ed by f?Ti %tion and washed with ether to
afford the title conpound as a white crystalllne solid

I(yl{ gllflr Pa(r§ PSJc\)/%ro oxy 2p%e% ﬂbgg%/grﬂlzf IS?legg ??8’ SyErypear

5 Ziemzbic ytlﬂ{EimrwlolA-l bayd ) (4-pnasiyd rb- rifhreoRetphttéakol-2-yl)-piperazine

from .

IRl HETRUE e prL e by sheomatography Sigpsthy
Nc):tam/lhh;itar(eZ tqyigdtbeiithe ¢omypourt aaaothite-fgdn { peldm2pe)l Msn(en/e):
¥H‘> ﬁ‘Hﬂ 0/)The crude material was purified by

ograp (Siq 2, nethanol/dichl oronethane) to
yield the t|tIe conpound as a light brown crystalline
solid (yield 24%9. M5 (m e)Exaﬂﬁ)@eﬁb (M:H +, 100% .
Exanpl e 83

-1 sQpr opoxy-5- net hanesul f | - benzoy].) - pi pe
10 3o ispitoRiicy GF -yt ibiost: Iamaiy PARO B GRse A hamethyl-5
&tifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone
4-[5-(2, 2- Di et hyl - propi onyl ) -t hi azol - 2-yl 1- pi per azi ne
-l -carboxylic acid tent-butyl ester Prepared in
anal ogy to exanp 82 (b) from
4- (dlnet t Hyl enet hi ocar banoy”-

e

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-((S)-2,2,2-

trifluoro-1-methyl-ethoxy)-benzoic acid (Example A15) and 1-(4-methyl-5-

15  trifluoromethyl-thiazol-2-yl)-piperazine hydrochloride (Example 79(g)). The crude
material was purified by chromatography (SiO,, ethyl acetate/heptane) to yield the title
compound as a white crystalline solid (yield 56%). MS (m/e): 546.0 (M+H", 100%).

Example 81
[5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(4-methyl-5-
20 trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone

Chiral



pi perazi ne-|-carboxylic acid tert-butyl ester (Exanple
82(a)) and 1- brono-pi nacol one. The crude material was

w@2bHimss by chromat ography (Si O2, et hyl PCT/EP2005/014082
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acetate/ heptane) to afford the title conpound as a
white crystalline solid (yieldg§7%9. M5 (nmle): 354.3
(I\/H-H+ 100% . b)

_one {E}Jam ahglgl Mgrsgq glgqj i ang'{léﬂ%eséféﬂ)xlip(rﬁpgg 2-
(t@ﬂuqrpoﬁ/rmﬂ[yéf(@le -Benzetctrgid (Bxerpplsr/lic anchila(éonet yl-5-
%nmhdrome %hﬂﬁ L ngpﬁgm(f @dmri&r (Ex ?H@Lé '79@1 Olhe crude

cruerrat rial was recrysta
enaierial wes prfibedbyt momam@pbos @amﬂh)dscaatwfhep@ne) to Yleld the title

10%%)941% %@@wﬁi@é LsthiheLdlidIFa sVB. MR Gdve): 328 0t MM 00%).

| -{2-f4-(2-1sopropoxy-5-net hanesul f onyl - benzoyl ) - pi per
azin-l-yl1l-thiazol-5-yll- ZEgamgje@t hyl - pr opan-
1-onePrepared in anal ogy to exanple 1 (b) from

il-[I)Z-S[gﬁéSQo Xrgpoxyn? aensels'lulgo%r;'}/ L?r?zr(])zﬁlpclpg'%lzlg- ()EIT %gpazoﬁ 5-yl}-
Drépad-lrenbiyl - | - (2- pi perazin-I-yl-thiazol -5-yl)-propan-
| one hydrochl oride. The crude material was purified by

GNA9RhasyBRINYothehHene- HﬁB&%‘ﬁhém B1He R RTRE-RABEIIL Acid tert-butyl

yield the title cohpound as a Iight brown crystaliine

SHEL d (yield 28%. NS (me): 494.1 (MtH +, 1009 .

Exanpl e 84

(2-1 mammlof U2 7 muydl {\BNrmhﬁ&ryefsuhﬁmmel &lmlaeﬂy&c)eta[l 4nd 811 mmol 4-

rtlllf Lupron éré%lhl 2l s ozl Qad&’e tpb 5 r% t-butyl 1
Herhat on’é ared Tn A t'o eﬁ%lréprf 1 ¢ fropigrt-butyl 1-

zapesvpreopivbsmtﬁahy’rth@cnbpmddemmamlnythd emnaorua acoding to the

CRREReS I/J\Z%Ed HMm. 1998, 41, 50F7 505%) was heated at 110 °C for 3 h. The

F-(5- tr| ronethy “thiazo i_perazl ne

RSATHOR FIRgrwas R ppicentsged i vacyp én‘g Fhedesidig wasiratuspepged in
létHy% idte&;ﬂeé Ek)’raﬁ?dr@ﬂﬁfﬁllegf B W@{l@\{wtﬁbﬁ)ﬂi‘ The orgam% phase ¥vas dried
acet ate e) fo ritur ent ane to

St PRt bnd SRRl teinaragi iustiasd e GHeSO o o a liht
WBlwntrg3tallid® dolidl ((yMsd—%%) M /e): 301.4 (M+H*, 100%).

b) 4-(5-Propionyl-thiazol-2-vl)-piperazine-1-carboxylic acid tert-butyl ester

To a solution of 0.83 mmol 4-(dimethylaminomethylene-thiocarbamoyl)-
piperazine-1-carboxylic acid tert-butyl ester in 6 ml ethanol were added 2.50 mmol
triethylamine and 1.00 mmol 1-bromo-2-butanone. The mixture was heated at 90 °C for
16 h. The reaction mixture was then concentrated in vacuo and the residue was purified
by chromatography (SiO,, ethyl acetate/heptane) to afford the title compound as a white
crystalline solid (yield 72%). MS (m/e): 326.1 (M+H", 100%).

c) 1-(2-Piperazin-1-yl-thiazol-5-yl)-propan-1-one hydrochloride

To a solution of 0.58 mmol 4-(5-propionyl-thiazol-2-yl)-piperazine-1-carboxylic
acid tert-butyl ester in 6 ml dioxane was added dropwise 8.76 mmol hydrogen chloride
solution (4 M in dioxane) and the mixture was stirred at 90 °C for 90 min. The reaction
mixture was then cooled to 0 °C and diluted with ether. The resulting crystals were
collected by filtration and washed with ether to afford the title compound as a white
crystalline solid (yield 99%). MS (m/e): 226.4 (M+H", 100%).



Exanpl e 85
(2- Et hyl sul f anyl - 5- net hanesul f onyl - phenyl ) -[4-(5-trifl

wazoeneubs/| -t hi azol - 2-yl)- piperazin- 1-yl] -nEtHBEPONE014082
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Prepared in analogy to exanple 1 (b) from
2- et hyl sul fanyl - 5- met hanesul f ogyl benzoi ¢ acid (Exanpl e
A23) and | -(5-trifluoronethyl-thiazol-2-yl)-piperazine

@z@r{qglalgtﬂs@oggeméehéﬁém&m-ﬁmo%-qulﬁermﬁ-qthﬁkhi%%_s-vm
purifre y chrorat ography(Sr OZ, et hyl

REQR- LPAGt ane) to yield the title compound as a
white foam (yield 41%. Ms (me): 479.8 (MrH 1009 .
Exanpl e 86
[ 5- Met hanesulf oyl =2- (2,2, 2-trifluoro-ethyl sul fanyl)-p
hepyl ] - [ 45 (%t uor oret hyl t hi azol -
- i} azi -yl ]-nmet hanone Prepared in anal ogy to
ex4nplen 1 (b) dveen
5- met hanesul fonyl -2-(2, 2, 2-trifl uoroethyl sul fanyl) -
benzgy ¢ _acj.d ampl e A2 .
= P 5 anmoBhe: Sempl Lt Srom -isqpropparst sthanesultonyl-
by sizcic india ¢ ExcdenpleEx Bngpidel - 6B pipdazint hgl-driardd Sap)-prapah- lwarse
uni fied. by~wchro r-aph i et hyl .
ISR A T S S AC
Icheyhdno}/eli dhbwosethade ) tpi yadldl thea¥e. coMPpo(intl @) a ligi3dbrow( wistalline solid

0.09 | e 87 +

%5‘%@6‘%‘5?%&@2&9‘?‘9 M W A08)1 £ onyl - phenyl ) -[4- (5-tr

i fl uoronet hyl -t hi azol -2-yl)- piperazin-|-yl]-nethanone
Prepared in anal ogy to exagphg %8(3b) from
2-isobuty|su|fany|-5-nethanesuP onyl benzoi ¢ acid

Exanpl e A25) and . . .
IS e raPBRED At enpalien-beyoyDpipaszy - thiszol-5-y1-2,2-
Rivele@ghbaspade -fxanpl e 58(c)). The crude material was
purified by chromatography (Si 2, ethyl

I%'ﬁ g{tI?E(E/@pﬁgr%\&ggli)'?régi{%%@%tbia%‘r - q-gfli] -ﬁgégl' engzigeg- ?—%n%%ég%g 'lic%c*'gl ;ert-buggl

£stef 0099 .

Prepared in analogy to example 82 (b) from 4-(dimethylaminomethylene-

thiocarbamoyl)-piperazine-1-carboxylic acid tert-butyl ester (Example 82(a)) and 1-
bromo-pinacolone. The crude material was purified by chromatography (SiO,, ethyl
acetate/heptane) to afford the title compound as a white crystalline solid (yield 87%). MS
(m/e): 354.3 (M+H", 100%).

b) 2,2-Dimethyl-1-(2-piperazin-1-yl-thiazol-5-yl)-propan-1-one hydrochloride

Prepared in analogy to example 82 (c) from 4-[5-(2,2-dimethyl—propionyl)-thiazol-
2-yl]-piperazine-1-carboxylic acid tert-butyl. The crude material was purified by
recrystallisation from ether to afford the title compound as a white crystalline solid (yield
93%). MS (m/e): 254.4 (M+H", 100%).

¢) 1-{2-[4-(2-1sopropoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazol-5-yl}-2,2-

dimethyl-propan-1-one




Exanpl e 88
(5- Met hanesul fonyl - 2- et hyl sul f anyl - phenyl ) -[4-(5-trif

wo on/oTesdyl -t hi azol -2-yl)- piperazin- 1-yl] PCT/EP2005/014082
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- met hanonePrepared in analogy to exanple 1 (b) from

5- et hanesul f onyl - 2- et hyl sul f gyl benzoi ¢ aci d

(Exanpl e A26) and

| -(5-trifluoronethyl-thiazol-2-yl)-piperazine

hydrochlorlde,(Eg |l e 58(c)). The crude material was

purlfledH/y clir olrat ogr aphy (Si @2, et hyl

acgt at e/ tNano yield the title conpound as a

i solieF(yield 18%. Ms (nfe): 466.0 (M-H\
%\ NExanpl e 08§=0

(2 Mor phol i n-4-yl -5-ni tro-phenyl) - [4 (5 trifluoronethy

3, 4] t,hi adi.azol er t han
Pr engeQGJqddn analPegte ee%%afs&r@ EO?a?f prforp LB R
Berﬂ%iqﬂi&ﬂi (Bxadpld A D-anidt2 D dinestiydi 16(28giperagink ByPtiazL B)yl)-propan-1-

P“f éyc{rPFlflPﬂéer i crife mpaterial yies Rptifisdbysshromatagranhy (3iQ; |,
enetiidnbl/dRhRAGBEage ) tByaidihe titlé compourddes £lighd ®rowd edybtalline solid

rifi r (St @, nethanol/

@Péﬂ&g‘Bﬁggggﬁébigg?&ﬁégg ﬁﬁ%gkltle conpound as a
brown solid (yield 34%. M5 (me): 473.4 (MrH 1009 .
Exanpl e 90 les
(2- Isopropylsulfanyl 5 netﬁaneguléonyl phenyl )-[4-(5-t
rifluoronethyl- [1,
(hﬂmwyéﬂulfanxlr%nwﬂmﬁaéfoml PRanyDnidt (Ratnidiner pnetpul-hipzph2-yD)-
PR RE2SY. 11y0)-feaiRbae 1 (D) from _ _

|sopropylsulfanyl 5- met hanesul f onyl benzoic acid
(Exanpl e A22) and :
|- (5-trifluoronmgthyl-[1,3,4]thiadiazol-2-yl)-piperazin
e trifluoroadetdte (Exanple 62(b)) The crude nateri al
was puri romat ogr aphy(Si @2, et hyl
acet g$ oyield the title conpound as a
\K/ht olid (yo=8=d 34% . M5 (me): 495.0 (M+H +,
100@@ Exanpl e 1

Prepared in analogy to example 1 (b) from 2-isopropylsulfanyl-5-methanesulfonyl-
benzoic acid (Example A22) and 1-(5-trifluoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography
(Si0y, ethyl acetate/heptane) followed by trituration in pentane to yield the title
compound as a white foam (yield 50%). MS (m/e): 494.4 (M+H", 100%).

Example 85
(2-Ethylsulfanyl-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-
piperazin-1-yl]-methanone

o s
$
F s N
Prepared in analogy to example 1 (b) from 2-ethylsulfanyl-5-methanesulfonyl-

benzoic acid (Example A23) and 1-(5-trifluoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography



-1 sopropyl sul fanyl - S-net hanesul f onyl - phenyl ) - [ 4-
(3-phenyl - [1,2,4] thiadiazol-5-yl)- piperazin-1-yl]

wo ebhzmsene Prepared in anal ogy to exanple 1 (B)T/EP20n3/014082
2-isopropyl sul fanyl - 5- met hanesul f onyl benzoi c aci d
(Exanpl e A22) and 83 -
3- phenyl - 5- piperazino |, 2,4-thiadi azol e. The crude

r n y 0,

acfﬁa%té%lﬁéﬁ?z 4 R QRN SHET 108 b 130,
a7 &( Méﬁ QOyP)el d 83%. MS (me): 503.1 (MH +,
100% . Exanple 92
[ 5- Met hanesul fonyl -2-((S)-2, 2, 2 trifluoro-I-nmethyl-eth
oxy) - phenyl | - [ 4- ( 3- phenyl - Examplesio
t hi adi azol -5-yl)-pi perazin- 1-yl] -nmethanone Prepared
i[B- Méthhmgylfblwléx(&rmi-ﬁlﬂu((rb)et]ﬁ)flﬂﬂfanyl)-phenyl] -[4-(5-trifluoromethyl-

> ?P??lﬂﬂ?@ﬁ#%&&ﬁﬁ ﬁgpﬁ xiﬁ %en20|c acid (Exanpl e Al5)

and 3-phenyl - 5-pi perazi no- 1, 2, 4-thi adi azole. The

crude naterifl yasApurified by chr omat ogr aphy (Si Q2

et hyl acets heptane) to yield the title conpound as

a hlggt id (yield 60%. M5 (me): 541.3 (M+H
. Exa e 93

[5 anesuIPoﬁ§1 2-((9)-2,2,2-trifluoro-1-nethyl - eth

oxy) - phenyl]-[4-(5- trifluoronethyl- [1,3,4]
t hi adirgzedd id- ay,u)ogptda@(raa@@r l%‘fbdn}l 5 HRhBAREREHN 2P@r e trifluoro-

in analogy to exa
gylhm#aﬁ)giegpngmcgﬁeergy 62‘2221)2nd 1-(5-trifluoromethyl-thiazol-2-yl)-

%%Jr%aﬁf(i’és p%d%oﬁ&%géo(mmm@&ﬁpemz@drﬁd@ﬁﬂafér{aﬁwmrmeﬁw)
- | u
10 chromantagapbp(Py eﬁhnﬁ ‘F/H%Ptﬂli*er)ftP isldothe sitlg remppyagip adight

o7 Reh }oth@félcp;g»/é)e mcxﬁfeb 234\ 0@ MYt i160%Ry by
chr omat ogr aphy (Si @2, ethyl acetate/heptane) to yield

the title conpound as an off-white solid (yield 52%.
M5 (mfe): 533.0 (MtH +, 10@&mplognpl e 94
4- | sopropoxy-3-[4-(3-phenyl -[1, 2, 4]thiadi azol -5-yl)-p

RE—rlgéoiurtlﬁéllﬂfa%ef-?—%Jﬁesulfonyl-phenyl)- [4-(5-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone

N 0=S=0

15 |

Prepared in analogy to example 1 (b) from 2-isobutylsulfanyl-5-methanesulfonyl-
benzoic acid (Example A25) and 1-(5-trifluoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography
(Si0,, ethyl acetate/heptane) to yield the title compound as a light yellow solid (yield
20 88%). MS (m/e): 508.3 (M+H", 100%).

Example 88

(5-Methanesulfonyl-2-methylsulfanyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone



benzonitrile Prepared in analogy to exanple 1 (b) from
5- cyano- 2-i sopropoxy-benzoi c acid (Exanpl e A28) and

w®@2pherese 5- pi per azi no-1, 2, 4-t hi adi azol e. The BPCUHE2005/014082
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material was purified by chromat ography (Si O, ethyl
acetate/ heptane) to yield the tgytle conpound as a
white solid (yi eld 74%9. M5 (me): 434.1 ( MtH +,
100% . Exanple
4- Isopropoxy 3-14-(5-trifluoronmethyl-[I, 3, 4]thiadiazol
-2 yI p pe*a i Mg-1-carbonyl]- benzonitrile Prepared
W mple 1 (b) from

- 2-1 sope®fooxy- benzoi ¢ acid (Exanpl e A28) and
I -(5 trifluoronethyl-[1,3,4]thiadiazol -2-yl)-piperazin
e trlfluoroacetate (Exampl e 62(b)). The crude materi al
was pgueRaedn aplogh ioaampds hgnyiresh Ggmetsangpplfonyl-2-methylsulfanyl-
ab%ﬁhﬂ& 8éih @P:Ea%'ikﬁé Ab®) afidel-c5- trtrﬁlo&b&k@lypmmuac& '_?aﬁlp@razme

|tesoI|d( el d 80% é 42 %
]l-{yé%c op_:%lgr(,s}caén@ls 58(c)). The cru ema erial was ‘purified by chromatography

Zsick; étﬁgl %&1%&%Ff®ﬁ&&¥h@@ﬂl@&)\fﬁﬁdﬁd&%ra%?hf‘bﬂowh'sbh& ield

i azol car itrile Prepared in analogy to exanple
(1890) Wrﬁ“ﬁ’%)‘}ﬁ‘?rgﬂi“‘%ob‘?(bpbxy benzoi ¢ acid (Exanpl e
A28) and 2-piperazin-1-yl-thiazole-5-carbonitrile
(Exanple 6(a)). The crude ter a% was purified by
chr omat ography (Si O, et hyI ea e/ heptane) to yield
the title conmpound as a white solid (yield 70%9. M
(B4 Mprphe8a- Byl Ivkitror pherG)9fd- (SExiflwot @n@tiyl- [ 1,3,4] thiadiazol-2-yl)-
2p{>4‘a£13 Ng?&% ina-yl - 5-ni tro-benzoyl) - pi perazin-1 -yl

it azo]l carbonitrile Prepared in analogy to
exanple 1 bﬂa from 2-nor phol i n-4-yl -5-nitro-benzoic
acid (Exanié A27) and

2-pi perazi nyl -yl -thiazol e-5-carbonitrile (Exanple
ﬁe :;1

6(aQ)f\T ude material was purified by
chy orfe ogr aphy (Si @2, nethanol/dichl oronethane) to
yi ¢f'd the o™
£a
Prepared in analogy to example 1 (b) from 2-morpholin-4-yl-5-nitro-benzoic acid
(Example A27) and 1-(5-trifluoromethyl-[1,3,4] thiadiazol-2-yl)-piperazine
trifluoroacetate (Example 62(b)). The crude material was purified by chromatography
(5i0;,, methanol/dichloromethane) to yield the title compound as a brown solid (yield

34%). MS (m/e): 473.4 (M+H", 100%).

Example 90

(2-Isopropylsulfanyl-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone

Prepared in analogy to example 1 (b) from 2-isopropylsulfanyl-5-methanesulfonyl-
benzoic acid (Example A22) and 1-(5-trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazine
trifluoroacetate (Example 62(b)). The crude material was purified by chromatography



title conpound as a yellow solid (yield 24%. M
(me): 429.5 (MtH\ 100% . Exanple 98

W@ 20000733B®O! | n- 4-yl -5-ni tro-phenyl)-[4-(3- phenyPET/EP2005/014082
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[1,2,4] thiadiazol-5-yl)-piperazin-I-yl]-

met hanonePr epar ed in anal ogy tgsexanple 1 (b) from

2-nor phol i n-4-yl-5-nitro-benzoic acid (Exanpl e A27)

B, etHfled@%LlfeﬂleBta‘?@}' ﬁ;}haet}he e htﬁo%%%gwtem?d ﬁﬁé}'&i%%) MS

nat er | urif chr omat ogr aphy (S O2

AB¥e)atdy.het bhe)00%). yi eI d the title conpound as a

yellow solid (yield 18%. M5 (me): 481.0 (MtH 100%.
Exanpl e 99

3- [ 4- (5- Cyano-t hi azol - 2-vyl EXpmBlE i ne- | - car bonyl ] - 4- ¢

ycl opentyl oxy-i V- net hyl benzenesul f onam de Prepared in
dadbapayp tlaulfanghpineethareoyl fdnybphenyl)-[4-(3- phenyl-(1,2 ,4]thiadiazol-5-yl)-

?g&g}lﬁﬂe%ﬁemgﬁenet hyl sul f amoyl benzoi ¢ aci d

| -(5-trifluoronethyl-thiazol-2-yl)-piperazine

hydrochl orgd d Exanpl e 58(c)). The crude material was

purlflgci romat ogr aphy (Si Q2

met @an Jdi oronet hane) to yield the title conmpound

|teosJo|d (yield 48%. M5 (me): 476.3 (MrH +,

/o Exanpl e 100 4-Cycl opentyl oxy-N-nethyl -3- [4-

( henyl - [1, 2,4] thiadiazol-5-yl)-piperazi ne- 1-

carbonyl] -benzenesul fonam de Pr epar ed in analogy to

exa le1(b)fr lsulfanyl-5-meth 1fonyl-
o oyerapsist thes Bt cample Lt fam prsopropisilany s methancsulfony

(lﬁnanph@d p@gl)npdﬁdn) and 3-phenyl-5- plperazmo 1,2,4-thiadiazole. The crude

Qﬁﬂéﬁas Hﬁpc?ﬁfgﬁrggl E )ﬁg%pﬁl t(§f(ﬁzgétﬁﬁq‘1lc9tate7ﬁ%ﬂey$eyleld the title

uri
rmtr‘rmnoﬂ/admhgﬁ'ﬂmﬁéphébef)ldtsé‘%&| MF 3m¢/¢)e5(t31 } (M+ESnH98nd
as an off-white solid (yield 72%. M5 (me): 528.5
(MrH +, 1009 . Exanple 101
4- Cycl opent yl oxy i V- net hyl 133‘*‘{“&’1"(952 trifluoromethyl-[I,
3, 4] t hi adi azol - 2-yl ) - pi per azi nel -
[5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(3-phenyl-

[1,2,4]thiadiazol-5-yl)-piperazin-1-yl]-methanone

F Chiral

N
N.s\",N\)

dN 0=5:0

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-((S)-2,2,2-
trifluoro-1-methyl-ethoxy)-benzoic acid (Example A15) and 3-phenyl-5-piperazino-
1,2,4-thiadiazole. The crude material was purified by chromatography (SiO», ethyl
acetate/heptane) to yield the title compound as a light brown solid (yield 60%). MS
(m/e): 541.3 (M+H", 100%).

Example 93

[5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-
trifftuoromethyl-{1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone



car bonyl ] - benzenesul f onam dePrepared in analogy to
exanple 1 (b) from

wQ2my/0tapent yl oxy- 5- net hyl sul f anoyl benzoi ¢ aci RCT/EP2005/014082
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(Exanpl e A29) and

| -(5-trifluoronethyl-[1,3,4]thi dlazol 2-yl)-piperazin
e trifluoroacetate (Exanple 62(b) The crude nmateri al
was purified by chroggiography (Sl , ethyl
acetate/heptaaekyﬂd:yieId the title conmpound as a
white sol ik # 36%. M5 (mfe): 520.3 (MH +,

10009 . s npl e

[5;?@& nesulfogyb 2-(2, 2,3, 3,3-pentaf | uor o- propoxy) -p
| INAN- (5-tri'fl uoromethyl - [1, 3, 4]
t hi adi azol -2-yl)-pi perazin- 1-yl] -methanone Prepared

i N arkksgyd Ir{hrﬁ@m% exalnf1®) (B )rf%ﬁu 5-methanesulfonyl-2-((S)-2,2,2-

tha esuj fo
ptéﬁtelalfq' i L’é %%Wi)b B@r‘fz%ﬁ“g Exemple 4] #pA d - (Rawiflugramethyl-
|[1(351' ﬂﬁécfuiz'@bQQOyﬂ'P {p¥tazine trifluoroacetate (Example 62(b)). The crude material
th i az pe ne triflugroacetate
a%%ﬂe Eé?*b‘ﬂmt@rﬂﬁép}afr(é&éz ﬁ&a@&mte/m&amﬁq Yiplddheyjtle compound
cda@amwmtmhﬂ (i9ldB290) RIS RYE): 5856 (MAEPTREdYENE) toO
yield the title conmpound as an off-white SO|Id (yield

56%9. MS (nmfe): 569.3 (M+H +, 100% . Exanple 103
[5-thhanesu|fony|-2-(2,2,3h3nﬁmﬂ%htafluoro-propoxy)-p
henyl]-[4-(5-trifluoronethylthiazol -

25 KbbroRPLAAI3: el I BRRRREAR APBIASL:AL- ROBSAY L ©

émﬁﬁvhﬁﬂésulfonyl 2-(2, 2,3, 3, 3-pent af | uor opr opoxy) -
benzoi ¢ acid (Exanpl e A30) and

I -(5- trlfluordgpthyl-thiazol-2-y|)-piperazine
hydrochlor de (Exanple 58(c)). The crude material was

pur|f|§A\ romat ogr aphy (Si @2, et hyl

ace(aféTﬁept ne) to yield the title conpound as a
broiwn solid [lyield 68%. M5 (me): 568.2 (M-H

Qi} .Cainms 1. Conmpounds of general fornula wherein

Prepared in anal-ogy to example 1 (b) from 5-cyano-2-isopropoxy-benzoic acid
(Example A28) and 3-phenyl-5-piperazino-1,2,4-thiadiazole. The crude material was
purified by chromatography (SiO, ethyl acetate/heptane) to yield the title compound as a
white solid (yield 74%). MS (m/e): 434.1 (M+H", 100%).

Example 95

4-Isopropoxy-3-[4-(5-trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazine-1-carbonyl]-
benzonitrile

N
Fs@
i

F N Il
N

Prepared in analogy to example 1 (b) from 5-cyano-2-isopropoxy-benzoic acid
(Example A28) and 1-(5-trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazine
trifluoroacetate (Example 62(b)). The crude material was purified by chromatography



Rl is -OR1, -SRl1 or is a heterocycloal kyl group; Rl
is lower alkyl, |lower alkyl substituted by hal ogen or
WO 2006/0HB2) n- cycl oal kyl ; R2 is -S(O 2-1ower apb&ykP2005/014082
-S(O 2NH-lower alkyl, NO2 or CN; X1 is CR3 or N, X2
is CR3" or N, R3/R3 are indepegdently from each ot her
hydr ogen, hal ogen, lower alkyl, CN, NO2, -S(O
siefleqy l'acét%meF?aTnlePWeléItllfé/tlitle: c'o§(p®u d-aP¥ Wh@ﬂe@élt%d V\S'?elf? B0%). MS

-yi, f enyl, optionally substltutednby one or
Somek 10V el@%)kd from the group consisting of NC2
or halogen, or is lower alkyl substituted by hal ogen
or is -C(O-lower alkyl; njs O, 1 or 2; and

phar maceut i cal | y accept abl xagple Bdi tion salts
t hereof. 2. Conpounds of fornula | A according to
f20[4n {5+ @ydnol 2risop i pdi-blapzoal )piPdravia- R thiazel®Rlcapbonitrila
het er ocycl oal kyl group; Rl is |lower alkyl, |ower alkyl
substituted by hal ogen or is -(CH 2)n-cycl oal kyl; R2

is -S(O 2-lo I kyl, -S(O 2NH1ower alkyl, NO2 or
CN; RSIR?AQ{ independently from each ot her hydrogen,
hal oggn,y | gwer kyl, CN, NO, -S(O 2-phenyl, -S(O

0 al'kyl, ¥S(O) 2-pyridin-2, 3 or 4-yl, phenyl,
optionglly subdiituted by one or two substituents
sel ected fromthe group consisting ONO or hal ogen, or

i_ SC( lO) ) oavr\gdr 1%33%@#?% é){ag{pgéjl ?}} % ngﬁnd@ﬁ-iléﬁ)ropoxy-benzoic acid
dRsample 828) ond 2-pipscarinptl abithiazalé-8-catkinitridm(Exammple 6(a)). The crude
%@%Eﬁ?g\raf %Iurnl Cﬁf%}%&ﬁﬁgggﬁ{xwﬂ(ﬁ, étﬁylaa‘e&g{emeggantes)to yield the title
compound as a white solid (yield 70%). MS (m/e): 382.3 (M+H", 100%).

10 Example 97

2-[4- (2-Morpholin—4-y1—5-nitro-benzoyl)-piperazin- 1-yl]-thiazole-5-carbonitrile

Prepared in analogy to example 1 (b) from 2-morpholin-4-yl-5-nitro-benzoic acid
(Example A27) and 2-piperazin-1-yl-thiazole-5-carbonitrile (Example 6(a)). The crude
15 material was purified by chromatography (SiO,, methanol/dichloromethane) to yield the
title compound as a yellow solid (yield 24%). MS (m/e): 429.5 (M+H", 100%).

Example 98

(2-Morpholin-4-yl-5-nitro-phenyl)-[4-(3-phenyl-[1,2,4] thiadiazol-5-yl)-piperazin-1-yl]-

methanone

o
)
N
N ©
N;s:',“r o™
20
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20

Rl is -OR1, -SRl or is a heterocycl oal kyl group; Rl
is lower alkyl, |lower alkyl substituted by hal ogen or
WO 2006/)H32) n- cydoal kyl; R2 is -S(O 2-1ower alkyl/EP2005/014082
-S(O 2NHlower alkyl, NO2 or CN, R3 is hydrogen,
hal ogen, |ower alkyl, CN, NO ,g88S(0O 2-pheny|, -S(0O
2-lower alkyl, -S(O 2-pyridin-2, 3 or 4-yl, phenyl,
opti Pf@ai‘éﬂ ifi ldbﬁbg)t tateRBmMBLe 101b8 fl@'in 2 Worpholin-4-yl-5- mtro benzoic acid
substltuentsselectef fronlthe HH‘@ %ﬁlng O NO or
fexasepln A2 Hrands>-Phspt 'aq‘R'iFPZ‘%% ¢ Og“y aroylermagerial was
iparifitd 63 chrowRkogdphyl (5i0Y, éthylQicetdtefepaneRfifyield the title compound as a
pharnaceutlcall accept bl e g{ ddltLon salts
rriloreniid Grelddipo iseh/sh 40Pt €00%bor di ng to
formul a | ||1 claim1l wherein RLis -OR 1, -SRlL or is a
het erocycl oal kyl group; Rl |s l@ﬁﬁr aIkyI, | oner al kyl
substituted by hal ogen or ' 2) p-cycl oal kyl; R2
is -S(O 2-lower alkyl, -S(C» 2NH-Iomer al kyl, NO2 or
GN4- (R yagotthidzdgeml)- Hipdrazjne: 1 -cadwayl ] ed-kyclope@iyloXya; methyl-
%z@he%ﬂ@ﬁgﬁwe -S(O 2-lower alkyl, -S(O

pyri or 4-yl, phenyl, optionally substituted
by one or two s tituents selected fromthe group
consi sting hal ogen, or is |ower alkyl
substltheg al ogen or is -C(O -lower alkyl; nis
O _1qrN2.Jan har maceuti cally acceptable acid
n sal isssfohereof. 5. Conpounds of formula IA
according to eNaim 2, wherein RL is ORL and RL is
| oner al kyl. 6. Conpounds of fornmula | A according to
CI ai Prdparedinahalognpanimtipledr @) from 2-cyclopentyloxy-5-methylsulfamoyl-

be | -thi,azal - 2=yl ) -pi perazin-1.-yl].-(2
10 g% ﬁﬁg@(aglpﬁeeéﬁﬂﬁggBr(;S%ﬁ@'uﬁfpéﬁiyhl?th&zolg%—yﬂ-plpé/raimg
hydrochlorlde (Example 58(c)). The crude material was purified by chromatography
(Si0;, methanol/dichloromethane) to yield the title compound as a white solid (yield

48%). MS (m/e): 476.3 (M+H", 100%).

Example 100

4-Cyclopentyloxy-N-methyl-3-[4-(3-phenyl-{1,2,4] thiadiazol-5-yl)-piperazine-1-

carbonyl]-benzenesulfonamide

0o O

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methylsulfamoyl-
benzoic acid (Example A29) and 3-phenyl-5-piperazino-1,2,4-thiadiazole. The crude
material was purified by chromatography (SiO,, methanol/dichloromethane) to yield the
title compound as an off-white solid (yield 72%). MS (m/e): 528.5 (M+H", 100%).

Example 101

4-Cyclopentyloxy-N-methyl-3-[4-(5-trifluoromethyl-[1,3,4] thiadiazol-2-yl)-piperazine-

1-carbonyl]-benzenesulfonamide



met hanone,
2-[ 4-(2-1sobut oxy-5-net hanesul f onyl - benzoyl ) - pi perazi n

WO boogloy2sdi azol e- 5-carbonitrile, PCT/EP2005/014082
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2-{4-[2-(2, 2-di net hyl - propoxy) - 5- met hanesul f onyl - benzo

yl]-pi perazin-1-yl}-thiazol e-5g9carbonitrile,

[ 4- (5-benzenesul fonyl -thiazol -2-yl)-piperazin-1-yl]-[2
-(2, 2- dlnethyLZpropoxy) 5- met hanesul f onyl - phenyl ] - et h

anone,

[4:(5- ul fonyl -t hi azol - 2-yl ) -pi perazin-1-yl]-(2

ﬂ-ﬁgﬁmtoxy- % get hanesul fonyl phenyl ) - net hanone,

{4F[%'(butan@ | - sul fonyl)-thiazol -2-yl]-piperazin-I|-yl

}-12-(2, 2-di net hyl - propoxy) - 5- net hanesul f onyl - phenyl ]

- met PERel in analogy to example 1 (b) from 2- cyclopentyloxg 5- rneth lsulfamoyl-

LR RGN T MR AR T

'tﬂﬂh&@ﬁé&ﬁaﬁe (Example 62(b)). The crude material was urified by chromatography

gd}o?t ﬁ%??@&: %/1122))}0 we éla)e t1 uI Y o nﬂ ‘a§ a%t)e sLhd &rlelctl 46%). MS

-(FPERBIONEMIH", 100%).
(2-1isopropoxy- 5- nethanesulfonyl-phenyl)-[4-(4-nethy|-
-trifluoronethyl-thiazol-2-yl)- piperazin- 1-yl]
-met hanone. 7. Conpounds oExdnpleiD2 | A according to
claim2, wherein RL is ORL and R1L is | ower alkyl
|
;g?g%tgﬁﬁésﬁggm ZhQ 23%9 B. V%%t%fﬁgp@n‘g%ﬁlggpghérﬂﬂ]nw &- 4rﬂluoromethyl
41344 thia ar%l)sHIPFES‘ﬁW 191 (’2"-‘231201!"“ fl uoro-I -met hyl - et
hoxy) - benzoyl ] -plp razin-1-yl} -
t hi azol e- 5- caf
{4 [ 5- (but I ohyl)-thiazoI-Z-yI]-piperazin-l-yl
- [5- rgettﬁ%sul -2-(2, 2, 2-
o 1 meg, d—ethoxy) - phenyl ] -nethanone,
[5 nethanesulfonyl-z (2 ,2-trifluoro-I1-nmethyl-ethoxy)
- phenyl ] -[ 4- (5- et hyl -

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,3,3,3-
pentafluoro-propoxy)-benzoic acid (Example A30) and 1-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazine trifluoroacetate (Example 62(b)). The crude material
was purified by chromatography (5iO,, methanol/dichloromethane) to yield the title

compound as an off-white solid (yield 56%). MS (m/e): 569.3 (M+H", 100%).

Example 103

[5-Methanesulfonyl-2-(2,2,3,3,3-pentafluoro-propoxy)-phenyl]-[4-(5-trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl]-methanone

FFF
N
Fef (SN~
ﬁN 0=$=0

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,3,3,3-pentafluoro-
propoxy)-benzoic acid (Example A30) and 1-(5-trifluoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography
(SiO,, ethyl acetate/heptane) to yield the title compound as a brown solid (yield 68%).

MS (m/e): 568.2 (M+H", 100%). |



trifluoronethyl-thiazol-2-yl)-piperazin-I|-yl]
- met hanone,

wQ oetaamesul fonyl -2- (2,2, 2-trifl uoro-I - nmet hyPCBEPORY()14082
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-phenyl ] -[4-(5-trifluoromethylthiazol -
2-yl)-piperazin-1-yl] -nethanog p

[ 5- met hanesul fonyl -2-(2, 2, 2-tri Iuorol

>| - di met hyl - et hoxy) - phenyl | - bfi{o-
trifluoronethyl-thiazol-2-yl) -prperazin-1-yl]

- met hanone,

[ 5- mét Ramesundorfigenaalfospula 2 2_trifl uoro-1-net hyl -eth
oxy) - phenyl ] -[ 4- ( 5-
trifluoronethyl-thiazol-2-yl)-piperazin-|-yl]

- met hanone, 1

[ 5- net hanesul fonyl -2- (R -R2,2-trifluoro-I-nethyl-eth

oxy) - phenyl ] -[ 4-(5-
triquoronethyI-tHf;; | -
- met hanone, S N

[ 5- nethanesm o [ -2-(2,2,2Ltrifluoro-I1-nethyl-ethoxy)
- phenyl ] - {4- [ 12, 2,2-trifluorpethyl) -thiazol-2-yl]

- pi per azi n- 1- yI} - met hanone,

t hanesul fonyl -2-((S)-2,2,2-trifluoro-|-nethyl-eth
B\awe‘ﬁhenyl] {4-15-(2, 2, 2-
trifluoro-ethyl)-thiazol-2-yl] -piperazin-1-yl}

Rfet karORE,-SR" or 1saheterocycloalkyl group;
[ 5- nethanesulfonyl 2-((R-2,2,2-trifluoro-1-nethyl-eth

?%‘ Y ) BB kil Byer ﬂf‘éfo'?S%‘é“W?Y brloesnon in—{CHPy-<redo

[Pé- etifrei{©311lofwen yikyl2-§(2) 2NH-lower dlldy WO, omENgy | - et hoxy) -
phenyl]-[4-(5-triluoronethylthiazol -
1yl pergzin-1-yl] -nmethanone,
[2’% )isﬁgn(glgﬁﬁonyl 2-((S)-2,2,2-trifluoro-1-nethyl-eth
ogy) phenyl k [ 4- (4- et hyl - 5- trlfluoronethyl-thlazoI-Z-
- pi @Br azNh- | -yl ] - met hanone,
[5 nmet hanesul f onyl - 2- ((R) - 2 2,2-trifluoro-l-nethyl-eth

og}% phenyl ] -[ 4- é4 met hyl -

2/ | o¢ depdngen )hframzﬁacfEOW9 hysirpganahialagdn, idvier atkylh &b NO-,
e { t S

35 P ??‘P%&?‘g‘@%%o%w%ld‘?f 3 4h PR psisnaly
hyb&tﬁutaébvongoyma ptetrlatztﬁ pelected frgm thegriesnearsisting of NO, or

glqrqggﬁ%g% 12%89‘ %wiyg@suhﬁe%y REIBEAD i O-El G)-Bwer aRPET €1 N

- pi perazin-1-yl]

n 1s0,1or 2;

and pharmaceutically acceptable acid addition salts thereof.

2. Compounds of formula IA according to formula I in claim 1



-(CH 2)n-cycl oal kyl . 10. Conpounds of formula IA
according to claim9, which conpounds are

w@2¢040t2R23cydobut yl net hoxy- 5- met hanesul f onyl - berzDyPI0of014082

10

15

perazin-1-yl]-thiazole-5- carbonitrile,

[ 4- (5- benzenesul fonyl -t hi azol 24yl )-piperazin-1-yl]-(2
-cycl opentyl oxy-5- net hanesul f onyl - phenyl ) - net hanone,
{4-[5-(butane-I-sul fonyl)-thiazol - %Dylkqplpera2|n I -yl
}-(2-cycl opentyl oxy- 5-

met hanesul f onyl - phenyl ) - net han

3-[4-(5-cyano-thiazol - 2-yl k- pi h’l/é @ ar bonyl ] - 4-cy
cl opentyl oxy- LT-nethyR f onamyde or

4-cycl opent yl oxy- |\Lnetﬁ§§qu[4 (5- tri Rfuor onet hyl -
[1,3,4] thiadiazol-2-yl)r®i perazine- 1- caﬁRonyI]

- benzenesul f onam de. 11. Conpounds of forrmula I'A
according to claim2, wherein RL is SRL. 12. Conpounds
ofhefgnmul a | A according to claima11, which conpound is
(2-isopropylsul fan 5- nethanesulfonyl phenyl )-[4-(5-t
ﬂ%flubr@ﬂgrﬁ§ﬁ0tﬁ@§¥6¥ogm Xyl gspwsr azi n- 1-yl ]

- met hanone. 13. A conpound of formula IB according to

qlai my %wei"ﬁ]ﬁﬂeﬂoﬂre@lkﬂ%ugﬂluﬂ%@b Ralob&l Hiis LR‘Z‘HE)H-@g&UAIkyI;

14. Conpounds of formula IB accordlng to clarm

|ch co

- é%ﬁ(gsb%"es aﬁf%]l’ nelDeNHr ISM‘H albﬂeﬂﬁz)’r (2% ( 3- phenyl -
[1 2,4] thiadiazol-5-yl)- plpera2|n- 1-yl] -nethanone.
IB/RA ae@malepmieﬁﬂ fromnaakiaothr Bﬁ(ﬁ@ , hglopén, tdvadr A3, CN, NO,,

V\Ag&j;)z prflen S%O%wer alkﬁl 8?8 gyr Q 01(': XCH %l A Ioptlonally

substituted by one or two substituents selected from the group consisting of NO, or

halogen, or is lower alkyl substituted by halogen or is —C(O)-lower alkyl;
n is0, 1 or 2;

and pharmaceutically acceptable acid addition salts thereof.

3. Compounds of formula IB according to formula I in claim 1

R IB

wherein

R' s —OR’;, -SR" or is a heterocycloalkyl group;
R" s lower alkyl, lower alkyl substituted by halogen or is —(CH,),-cycloalkyl;
R?*  is-S(O),-lower alkyl, =S(O),NH-lower alkyl, NO, or CN;

R>  is hydrogen, halogen, lower alkyl, CN, NO,, -S(O),-phenyl, -S(O),-lower alkyl,
-5(0),-pyridin-2, 3 or 4-yl, phenyl, optionally substituted by one or two substituents



16. Conpounds of formnmula IB according to claim 15,
whi ch conpound is

wad2ayorapent yl oxy- N-net hyl - 3-[ 4- ( 3- phenyl - [ 1, PCHEP2005/014082
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t hi adi azol - 5-yl) - pi perazi ne-1| carbonyl ]
- benzenesul fonam de. 17. Conpaunds of formula IC
according to claim4, wherein RL is OR1.18. Conpounds

Qtleéted Fahfthe gr@rpcwn@lﬂsﬁugg $NO! & maldg%n, m fflver AIRPPYBELithBed by
(2-1soprop net anesulfonyl pheny

[hi‘l‘{gS“PHSﬁQEé) WY 1,3, 4] thi ad! azol 2-yl)-

pi perazi n- 1- yI] nethanone

(- cyeh,apsrapy! met hoxy- 5- net hanesul f onyl - phenyl ) - [ 4- ( 5-
trifluoronethyl [1,3, 4]

t hi,adi azol t hanone,

@34 SHHTCGQS}C%‘ heRRiEsas 14%‘% g (5t 1 1 uor o
nmet hyl -[ 1, 4] t hi adi azol -2-yl)- piperazin- 1-yl]
-mst . . .

(5 b ORI RRNE LIRRIR T A i
Iuoronethyl [ 1,3,4] thiadiazol-,2-yl)-piperazin-1-yl]
- met hanone or

[ 5- met hanesul fonyl - 2- ((S) - Z(Q\Q ' oro-1-methyl -eth
oxy) - phenyl ] -[ 4-(5-
trifluoronethyl-[I,3, 4kfﬁré zol - ) - pi perazin-|-yl

] -methanone. 19. A pr?ces for prepérlng a compound
of formula | as defingd in clainms 1 to 18, which
process conprises reacting a conpound 3¢ formula with
a conpound of fornula in the presence of an activating
agentint 0 a conpound of formula wherein X1 and X2 and
the substjtuents Rl and R2 are as defined in claiml,
dd iif —QBsi-BRdor iseeteradydgaliclegreeprpounds obt ai ned i nt o
phar maceutical ly acceptable aci-d addition salts.

R"  is lower alkyl, lower alkyl substituted by halogen or is —(CHy)q-cycloalkyl;
R? s -S(0),-lower alkyl, -S(O),NH-lower alkyl, NO, or CN;

R>  is hydrogen, halogen, lower alkyl, CN, NO,, -S(O),-phenyl, -S(O),-lower alkyl,
-S(O),-pyridin-2, 3 or 4-yl, phenyl, optionally substituted by one or two substituents
selected from the group consisting of NO; or halogen, or is lower alkyl substituted by
halogen or is ~C(O)-lower alkyl;

n 1s0,1 or 2;

and pharmaceutically acceptable acid addition salts thereof.

5. Compounds of formula IA according to claim 2, wherein R'is OR' and R"is

lower alkyl.

6. Compounds of formula IA according to claim 5, which compounds are
[4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone,
2-[4-(2-isobutoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl] -thiazole-5-carbonitrile,
2-{4-(2-(2,2-dimethyl-propoxy)-5-methanesulfonyl-benzoyl] -piperazin-1-yl}-thiazole-5-
carbonitrile,

[4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl]-[2-(2,2-dimethyl-propoxy)-5-



20. A conpound according to any one of clains 1 to 18,
whenever prepared by a process as clained in claim19

w@eoobp7aB6 equi val ent et hod. 21. A nedi canent CPCIL/BP200FIQ14082
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one or nore conpounds as clainmed in any one of clains
1 to 18 and pharmaceutical |y sujstabl e excipients. 22.
A nedi canent according to claim2 1 for the treatnent

%eﬂhhhaaﬁéﬁﬁ REARnREhdndge 9! yci ne upt ake inhibitor.
malc according to cIarTzz wherein the

[|4r(r§e1%f§é%ﬂ€a w&%%’ dy)- B’aﬂeﬁlmdi/é’% tidcisoRsHoTnS resthanesul fonyl-
?}Qn le)aﬁahngmeschl zophrenl a, denmentia and ot her

R B Do) ABRrU PR %0, ey sbroposy)-5-

dinsthaseulf@dyl-phlesyl {+setlnoae,conpound as cl ai ned in any

08 B LR R e A8 0 At o 21

reiperegiageriémeathanongy sf unction in menory and I ear ni ng,
sebi g pRRIRMG:S)-50emAhEAIBRE- p}fehm [4i(58888SroblttytkiRzol-2-y1)-

cagni t.i ve Erocgsses are i npai re such as attention
d%}f’?ré?‘f‘ Iqyl FONGOT A zhel mer' s di sease. 25. The
| (2viedyirb pokyaS- nieeliaiesul @l bplenyBs(ar (4b@dthyl-5-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone.

7. Compounds of formula IA according to claim 2, wherein R' is OR" and R is

lower alkyl substituted by halogen.

8. Compounds of formula IA according to claim 7, which compounds are
2-{4-[5-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-benzoyl] -piperazin-1-yl}-
thiazole-5-carbonitrile,
{4-[5-(butane-1-sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-[5-methanesulfonyl-2-(2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-methanone,
[5-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-methyl-4-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-(2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl] - [4-(5-trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-phenyl]-[4-(5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-(5-(2,2,2-trifluoro-
ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone,
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-[5-(2,2,2-
trifluoro-ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone,
[5-methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4-[5-(2,2,2-
trifluoro-ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone,
[5-ethanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(4-methyl-5-



WO 2006/072436 PCT/EP2005/014082

10

15

20

25

30

-94 -

trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone,
[5-methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl] - [4-(4-methyl-5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone or
[5-methanesulfonyl-2-(2,2,3,3,3-pentafluoro-propoxy)-phenyl]-[4-(5-trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl] ~methanone,

9. Compounds of formula IA according to claim 2, wherein R'is OR" and R'is
—(CH;)q-cycloalkyl.

10. Compounds of formula IA according to claim 9, which compounds are
2-[4-(2-cyclobutylmethoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl] -thiazole-5-
carbonitrile,

[4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl]-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)-methanone,
{4-[5-(butane-1-sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)-methanone,
3-[4-(5-cyano-thiazol-2-yl)-piperazine-1-carbonyl] -4-cyclopentyloxy-N-methyl-
benzenesulfonamide or

4-cyclopentyloxy-N-methyl-3-[4-(5-trifluoromethyl-[1,3,4] thiadiazol-2-yl)-piperazine-

1-carbonyl]-benzenesulfonamide.
11. Compounds of formula IA according to claim 2, wherein R' is SR".

12. Compounds of formula A according to claim 11, which compound is
(2-isopropylsulfanyl-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-

piperazin-1-yl]-methanone.

13. A compound of formula IB according to claim 3, wherein R' is OR" for R"

being lower alkyl.

14. Compounds of formula IB according to claim 13, which compound is
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(3-phenyl-[1,2,4]thiadiazol-5-yl)-

piperazin-1-yl}-methanone.

15. A compound of formula IB according to claim 3, wherein R' is OR" for R"

being (CH;),-cycloalkyl.

16. Compounds of formula IB according to claim 15, which compound is
4-cyclopentyloxy-N-methyl-3-[4-(3-phenyl-[1,2,4]thiadiazol-5-yl)-piperazine-1-

carbonyl]-benzenesulfonamide.

17. Compounds of formula IC according to claim 4, wherein R is OR".
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18. Compounds of formula IC according to claim 17, which compound is
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-[1,3 4]th1ad1azol 2-y1)-
piperazin-1-yl]-methanone,
(2-cyclopropylmethoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone,
(2-isobutoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-[1,3,4]thiadiazol-2-yl)-
piperazin-1-yl]-methanone,

(5-methanesulfonyl-2-morpholin-4-yl-phenyl)- [4-(5-trifluoromethyl-[1,3,4] thiadiazol-
2-yl)-piperazin-1-yl]-methanone or
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-
trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone.

19. A process for preparing a compound of formula I as defined in claims 1 to 18,

which process comprises

reacting a compound of formula
o
T

Z,N

I
with a compound of formula

HO

R® I

in the presence of an activating agent to a compound of formula

wherein X! and X? and the substituents R' and R? are as defined in claim 1,
and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

20. A compound according to any one of claims 1 to 18, whenever prepared by a

process as claimed in claim 19 or by an equivalent method.
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21. A medicament containing one or more compounds as claimed in any one of

claims 1 to 18 and pharmaceutically suitable excipients.

22. A medicament according to claim 21 for the treatment of illnesses based on the

glycine uptake inhibitor.

23. A medicament according to claim 22, wherein the illnesses are psychoses, pain,
dysfunction in memory and learning, schizophrenia, dementia and other diseases in
which cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s

disease.

24. The use of a compound as claimed in any one of claims 1 to 18 for the
manufacture of medicaments for the treatment of psychoses, pain, neurodegenerative
dysfunction in memory and learning, schizophrenia, dementia and other diseases in
which cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s
disease.

25, The invention as herein before described.
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