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PIPERAZIN-I-YLI -(2, 5-SUBSTITUTED -PHENYL) METHANONE
DERIVATIVES AS GLYCINE TRANSPORTER 1 (GLYT-1) INHIBITORS
WlRdirtEssREATMENT OF NEUROLOGICAL AND PCT/EP2005/014082
NEUROPSYCHIATRIC DISORDERS ThIe present invention relates to
compounds of the general formula O R. ,,//[~~~N SI1INJ X\X'"N Rz z |
Whereln R'is -ORS , -SR" or is a heterocycloalkyl group; 5 R" is lower
kyl, Iower a | substituted b halogen or is -(CH2), cycloalkyl; R2 is

za[f { @T é?g QF%WLXM}“ST EROWE RERKYATIVES
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halogen, lower alkyl, CN, NO2, -S(0)2-phenyl, S(O)2 Iower alkyl,

-S(0)2-pyridin-2, 3 or 4-yl, phenyl, optionally substituted by one or two
substitugniseselaeiatb i amihe esp ARSI NRZA,halogen, or is
lower alkyl substituted by halogen or is -C(Q)-lower alkyl; nis 0, 1 or 2; 15
and to pharmaceutically acceptable acid additio ysalts thereof. The
present invention relates to compounﬁd/hf\i e ormula 1, to
pharmaceutical compositions coptal m)}l]em heir use in the
treatment of neurological and’?tey psychiatric disorders. It has
surprisingly been found that the compounds of gendral formula | are good
inhibitors of the glycine transporter 1 (GlyT 20 1), and that they have a
good“dBr&ttivity to glycine transporter 2 (GlyT-2) inhibitors. Schizophrenia
isa progresswe and .devastating neurological disease characterized by
episdtic foRve-Spmpstimbetster destigigsiors, hallucinations, thought

dlsorders and Pop/25.10.2005 WO 2006/072436 PCT/EP2005/014082
5 R" s lower alkyl, lower alkyl substituted by halogen or is —(CH;),-cycloalkyl;

R is-S(O)-lower alkyl, ~$(O);NH-lower alkyl, NO; or CN;;
X' sCRorN;

X?  isCRY or N;

10 R*R® are independently from each other hydrogen, halogen, lower alkyl, CN, NO,,
-S(O)z-phenyl, -5(O);-lower alkyl, -$(O},-pyridin-2, 3 or 4-yl, phenyl, optior;ally
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 alky};

n i50,10r2;

15 and to pharmaceutically acceptable acid addition salts thereof.

The present invention relates to compounds of general formula 1, 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



psychosis and persistent negative symptoms such as flattened affect,
impaired attention and social withdrawal, and cognitive impairments
(Lewis DA and Lieberman JA, Neuron, , 28:325-33, 2000). For decades

Wogerer43as focused on the "dopaminergic hyperactivity” BYFRPES#014082
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which has led to therapeutic interventions involving blockade of the 5
dopaminergic system (Vandenberg RJ aAd Aubrey KR., Exp. Opin. Ther.

Targets,.5(4); 507-518, 2001; Nakazato A .and Okuyama S, et al., Exp. .
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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



for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is
released in an 35 activity-dependent manner from synaptic terminals,
glycine is apparently present at a more constant level and seems to
woodbéatelgentrol the receptor for its response to glutamate p@ReRhibe 14052
most effective ways to control synaptic concentrations of WO
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their re-uptake at the synapses. Neurotransmitter transporters act by

retfiF RSB TSTrit e kRO iRl R tptakece ks vapRess; Nauroupnsooitizol
theingpdrace lutdy lifetinengnaditharelmmitedulaie the meagoilutle 0pibg and can
smaaﬂ&ﬁsm&mﬁ@@mwm@%%%ﬂ&@Qﬁe'%E’g}ﬁame Sfhe synaptic

8 367:37 ine transport whigch f
1%"[?f"rrnn an c?w oride %21 o?t %lég?% ?Béns?ﬁﬁl‘f]lter t?céﬁr’fs%g%t)p %; B ??7?19002)

.mportmmtm%'f@rﬁnm%mbﬁ%mf %Wsﬁﬁéugmnfb?aker&ét e
metintetrangei tél owneroos! ipley giyoiperson celetiationtbyniea tptaeot-synaptic

glyGte: a0 RIRSKRARLIA MR LEF BT AR SUITAUNIRG B&eca{@iuon by re-
gﬁgﬁém x}@e%%'g%squ?ﬁ@&mst@ PHSASRaS h& Sn%er? F %%Pmsses

from to mammali |
transp e %ﬂ‘f -B GIEV HARRS HEi S U, %Yf eeﬁ&lﬁaﬁﬁg&ﬁ’&y*rafdp?é@éﬁﬁéom
10 fonrmodirndmisingifo givaltisaiative sphshngtendvither b flvemironvilerquence
usageiiay. iblylt- RpebiehrInly kuivohihesajteioimiscnate baaitifpund Mernative
hﬁ@?é"%ﬁé‘%@w T Ay e
rodent r%ﬁlns ﬁdﬂ(&gﬁg{@s’?ﬁrgﬁ%bﬁ apegge Eﬁ%“a G § %nﬁﬁeé?gfm’—lw
tidtR§! Wh%f&fef@rﬁ@r@s?&éaﬁ@ frenadenige d@mdfrﬁdgaans GlyT-11is known
15 predeivirraetlin §IiEE distrib piopterd issioundheotas Gy ieascific to the CNS.
cmncmmgrka&&wmﬂipgzsmamﬁtgm@wlg%aamﬁgmnﬁiﬁ%%side
th&%?eﬁfgﬁrﬁn tbe{ﬁyéhﬂf'i‘:% DRSS C%Er}éc ﬁLerch%t%?s'BMPLYﬁﬁM% %94!1105939, where

ra B et

A recep tlo
%%Bffﬁ‘f{ Eeswi%g 59 16 BRAEcas RS RSB ARt oper-
toeksyare B @IyMﬁ’eMéWcémkafr%d Freth é0doal e e it Entsrindfince
20 SyNTptic MddEd retieipids sdnlevnhiitiioglyefn® byhdtdrankpoiiahe (Beidgereon
Rm@&@lsmp FOemAthf t@ﬂm téﬂ%@qm 280 b9 £ 0895 pbilter
s NEUOPLN 0L 25} 000 203, %xdgwg_;%m@%t it
él aBPe e treatment O neurolio cal europsy latric

d@%&éﬁ@”?ﬁegﬁq%foﬁf/ 684’88 des states implicated are psychoses,

schizophrenia (Armer RE and Miller DJ, Exp. Opin. Ther. Patents, 11
(4): 563G§7219@@§§p0rter 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 DY, 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, J. 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.



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, J. Neural Trans,. 105:

525-535, 1998), cognitive disorders suct#as dementias, including age
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bushmensyl Astusddbergandheetiken Plowvesbiiy! denpias a:sapdii@d -4 carbon
at§lr@ight- or branched-chain group containing from 1 to 7 carbon atoms,

for example, methyl, ethyl, propyl, isopropyl, n- butyl, i-butyl, 2-butyl,

t-butyl [ ferr kyl groups are groups with 1-4 carhon
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hyBIOEES AtshLeplacad.DY AIoRED: R; XamRlecEF3nT 2R cr.cr.,
uci%ﬁggﬁ%?cﬂggcm or -CH(CF;)CH,CH;;

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 acidi tartaric acid, methane-

sulfonic acid, p-toluenesulfonic acid and the like,



-CH(CH3)CF3, -C(CH3)2CF3 or -CH(CF3)CH2CHS3; 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 thiomorpholimyl. Preferred is morpholinyl. The
term "pharmaceutically acceptable acid addition salts" embraces salts with

inor. aanlLf:rS and orqﬁmic. acids SéJCh a%{g}/dqsr&chloric ?Cid, pitric acid, sulfuric

acid" phOSHHBHE A6 ERFY S ORI S QI ERTALITNRY, maleic acid,

acetic acid, succinic acidi tartaric acid, methane- sulfonic acid,
p-toluenesulfonic gcid And the like. -4a- In a first aspect, there is provided
compound mula N x.. N wherein R'is -OR", -SR" oris a
heterogyclgalkyl group is lower alkyl, lower alkyl substituted by halogen
or isaf(% )"=tycloallryll R2 is -S(O)2-lower alkyl, -S(O),NH-lower alkyl,
NO2%¢-8BN; X' is CR3 & N; X2 is CR3i or N; R31R3 are independently
from each other hydrogen, halogen, lower alkyl, CN, NO2, -S(O)2-phenyl,
-S(O)2-lower alkyl, -S(O)2-pyridin-2, 3 or 4-yl, phenyl, optionally
sub&herdy by one or two substituents selected from the group consisting
of NO2 or halogen, or is lower alkyl substituted by halogen or is
-C(B-lowsePRkyISR i90s hderramdgsiiademesutically acceptable acid
addition salts thereof. Encompassed by the present disclosure are
compourndswefithieiolloveingkstrututiteeVWORRAGIAE 24-86H,),-cycloalkyl;
PCTJEP2005/014082 -50R' Y, 3N R2

R?  is -S(O),-lower alkyl, -S(O),NH-lower alkyl, NG, or CN;

X' CR orN:

X isCRYorN:

RY/R* are independently from each other 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 balogen or is -C(O)-lower alkyl;
n 50,1 or2;

and pharmaceutically acceptable acid addition salts thereof.

Encompassed by the present disclosure are compounds of the following structures
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RIA O JIJNY,NJ~R=R3IBor OR" JNJ ~N\N, N IC wherein the
substituents are as described above. 5 Preferred compounds of the
present application are compounds of formula IA. Especially preferred

WO RPONIES;of formula IA are those, wherein R is OR" and Brisp19¥W8lo 14052
alkyl, for example the following compounds
[4-(5-benzenesulfonyl-thiazol-2-yl)-piperagzin-I-yl]-(2-isopropoxy-5-methane
sulfonyl- phenyl)-methanone, 10
2-[4-(2-isobutoxy-5-methanesulfonyl-benzo

7)-pierazin-l-yl]-thiazole-5-car
bonitrile, N

2-{4-[2-(2,2-dimethyl-propoxy)- S@et@ulfenzoyl]-piperazin-l-yl}-
thiazole-5- carbonitrile, R \J

[4-(5-benzenesulfonyl-thiazol- 2- Npiperazin-1- yﬂ [2-(2,2- dlmethyl propoxy
)-5- methanesulfonyl- phenyI]Rmethanone 15
[4-(5-benzenesulfonyl-thiazol-2-yl)- plperazm 1- yI] (2-isobutoxy-5-methane
sulfonyl- phenyl)-methanone,
{4-[5-(butane-I-sulfonyl)-thiazol- 2-y!l]x|s1R
y)-5- methanesuIfonyl-phenyll—me Tf;\‘;r;l‘gne,
(2-((R)-sec-butoxy)-5-methgne -pheny
-2-yl)- 20 piperazin-l-yl]-met ne, R®
(2-((S)-sec-butoxy)-5-methdanesulfonyl-phenyl)-
[4-(5-trifluoromethyl-thiazol-2-yl)- piperazin- 1-yl]- met?wanone or WO
2006/072436 PCT/EP2005/014082 -6 ¢ =&

N

1}-[2-(2,2-dimethyl-propox

4-(5-trifluoromethyl-thiazol

R IC
wherein the substituents are as described above,
Preferred compounds of the present application are compounds of formula IA.

Especially preferred compounds of formula IA are those, 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-triftucromethyl-thiazol-2-y1)-
piperazin-1-yl}-methanone,
(2-((S)-sec-butoxy)-5-methanesulfonyl-phenyl)-{4-(5-trifluoromethyl-thiazol-2-yt)-
piperazin-1-yl]-methanone or



(2-isopropo)cy-5-methanesulfonyl-phenyl)-
[4-(4-methyl-5-trifluoromethyl-thiazol-2-yl)- piperazin-l-yl]-methanone.
Further preferred compounds of formula IA are those, wherein R' is ORS
vandob/iiayer alkyl substituted by halogen, for example thedehawiogrei4os2
compounds: 5
2-{4-[5-methanesulfonyl-2-(2,2,2-trifluoresl-methyl-ethoxy)-benzoyl]-pipera
zin-l-yl}- thiazole-5-carbonitrile
(A3 RO S AR RS- DA YD dr Sirns kS srunenrectiforyrale2-y)-
2 Pipertrifi brd] -rerbtimgirethoxy)-phenyl] -methanone,
[5-methanesulfonyl-2-(2,2,2-trifluoro- I-methyl-ethoxy)-phenyl]
-[F«(BhavgitefedtedQdrifhonrainet fydrinlazbla2eythepip edaziinRY - ORthaddiss lower

[SamRihaRea1EeBY hdrder, BstllbiRide the following compounds:
[-methyl-etho)cy)- phenyl] [4-(5-trifluoromethyl-

5 thﬁ@kﬂﬁi&ﬂﬁ&@&m Y methanabe-I -methyl- ethoxy)—benzoyi] -piperazin-1-yl}-
I%hpnéesgl{)onyl -(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-phenyl] - lf 4-(5-

triffluoromet hlazol'2 yD)- plperazm 1-yll -methanone, 15

5 %n(étﬁ%@gmﬁoﬁyfwk)sw@ 2ol cRipstRpthy LetPomeiransaligme-@.2.2-
triftiforome thydttylagdib2rphsipdremithdngtiemethanone,

[stn@ui}aﬂﬁzsuif@ﬂp}tﬂfﬁﬁiﬂnﬁh&fﬂfm;@d{ymemm&ﬁtbmwrpbﬁ(ﬁtﬂse[dxwi
qullrﬂn%{t‘%%esu }f:%%%k%z > f%%i?@ i @H tho s _phenyl]-{4-[5-(2,2,2-
trllf?ufﬂ% gﬂ?%/ %&é vétkﬂbo— g )B (ﬂ ~](é-tnguor0methyi-
[Sﬂ#%ﬂia%élétmb?fw@-(l(ﬁblﬂnzt afHSoro-1- methyl ethoxy) phenyl] -{4-

[SHE 2R trifuibsoybthyl) A hiaziblctorll; pidnaziph-txm eshandpes-(5-
[Semeiianes oanyAz%r(ﬁF? ?p%atﬂﬂup Jrreathylgthoxy)-phenyl] -{

4 2 iperazin-.I- th
[S[Et gr%‘esuﬂ'b g ‘5@522 trf?j(r)lro }%eﬁﬁ% {gﬁoe)thavf}f}h%%eﬁaqoﬂg%nfluoro
mfé’cﬂwfﬂ?i‘&%llé*vf?‘ﬁ BRTAAIPIFH e
[Smmtitharesulfomylk-2{((8) 22 2; 2ridlifrord- Fh#ﬂethyﬂ@bhbm))epﬁérﬁ%ﬁ-
[4efduetinetia wifkotamethybdhiazol-2Hyhheipaiagin-1 -yl] -methanone, [
STnsibanReLliRAYES-(3) z%gﬂ%&m'tf%hw%mwf%@wn@mﬂ Heifloro-
I 5- E%rlﬂﬁﬁp hyl-thia, b %Pp#)erazm l-yl]-methanone or
v vl Wgz G6Fo-propoxy)- phenyl]
Aisrtfﬁpaeﬁﬁ}#feﬁmz SA2ok2: il pesarkomethylravherrariseyl Erinei.2.2-
prefibrred-ediyiporinds-2fyippipdadis-argl thosdandrerein R1 is OR" and R"
i5[5~methanesuifony1~2—((R)-2,2,2-triﬂuoro-l—methyl-ethoxy)—phenyi]—{4—{5»(2,2,2-
trifluoro-ethyl)-thiazol-2-yl}~piperazin-1-yl}-methanone,
25 [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-
30 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 RV is
—(CHjy)n-cycloalkyl, for example the following compounds:

35  2-[4-(2-cyclobutylmethoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl)-thiazole-5-

carbonitrile,
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-(CH2), cycloalkyl, for example the following compounds: 35
2-[4-(2-cyclobutylmethoxy-5-methanesulfonyl-benzoyl)-piperazin-I-yl]-thiaz
ole-5- carbonitrile, WO 2006/072436 PCT1EP2005/014052 -7

%Q’éﬂpﬁmgglesuIfonyI-thiazoI-2-y|)-piperazin-1-y|]-(2-cyc|op§@ty@gyggi 1082

methanesulfonyl-phenyl)-methanone,
{4-[5-(butane-I-sulfonyl)-thiazol-2-yl]-pipefazin-I-yl}-(2-cyclopentyloxy-5-.
methanesulfonyl-phenyl)-methanone, 5
3-{#-{(Gloyarmethitrol-2higopipetapiperdbrrboty(R4cyetepsityjesy-N-meth
ylrRenzenesH{pnaeee Skthanone, o . L2y

4- Q OXY- Nyl-3: 14 ['l ethyl-]4,3.4lthiadiazol-2-yl)-pip
er%ﬁz@%?mrg #\'ﬁéﬂ?ﬁ%’ﬁéﬁéﬁ}ngﬁ%%m%r hllelfzp% e??glcgit?gﬂpgounds
of 6 ﬂfé”@%%if)ﬁﬁ‘%,"% R is SR", for example the io following
cnfdBrdamidoaistifbrPipSamiectiarrs barfi-¢=trshopestyloxy-N-methyl-
Siteifireaesiifetididbi@zol-2- | P PY Y YP Y)-[ (Y)- piperazin- I-yl)

818k FAORRURE Rt dormula, Bohgtein E:Jﬁfﬁéﬁ'fa%ﬁ-%érﬁj{%%mﬁm-

-
loyver Ir%h'_ e(P-iso rOpPoOXxy- -methanesulfonyl-pﬁenyl)-[4-(3-ph

1,21,%‘]‘[%% EEO -ﬁ@?%@%ﬁ%iegfazin-I-yI]—methanone. A compound of

fomula IB, wherein R' is QR" for R" bejng (CH,)n cycloalkyl is_,.

4_%11'0 g}r) 85%%)%%-‘]3%%’8%‘@:; _iﬁ%x(*gl_%lﬁ géﬁﬁ%{ glOS&,W erein R is SR', for example the
15! tAREdiaPdIona) -piperazine-I- carbonyl] -benzenesulfonamide.
Compounds of formula IC, wherein R' is OR" are, for example the
folfoikpgoppisulfanyl-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-y1)-
(Dipeprirpoxy]Sarabtirame sulfonyl-phenyl)-[4-(5-trifluoromethyl-[1,3,4]thiadi
azol-2-yl)- piperazin-1-yl]-methanone,

(2-cyclapropybusind)y futehanesiifahid ORE R b Twesmethy- [
1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone,

(2asiebpieposp-Inatinesuiiany pheeflyl)d4spHetoromeaiiddidB14-v1)-

t 'f?ﬁjé%f}l:@:‘)ﬂ?:rgé}{yg&ggzin-l-yl] -methanone,
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-[4-(5-trifluoromethyl-[ 1,3,4]

thiadiazQls AR RARVEMGEHARGSBR” for RY being (CHy)r-cycloalkyl is

4-cyclopentyloxy-N-methyl-3-(4-(3-phenyl-[1,2,4]thiadiazol-5-y])-piperazine-1-
carbonyl]-benzenesulfonamide.

Compounds of formula IC, wherein R’ is OR” are, for example the following

{2-isopropoxy-5-methanesuifonyl-phenyl)-[4-(5-trifluoromethyl-{1,3,4]thiadiazol-2-y1)-
piperazin-1-yl]-methanone,
{2-cyclopropylmethoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-
[1,3,4}thiadiazol-2-yl)-piperazin-1-ylj-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-triflucromethyl-{1,3,4] thiadiazol-
2-yl)-piperazin-1-yl]-methanone or
[5-methanesulfonyl-2-((8)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl] - [4-(5-
trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone.



[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-l-methyl-ethoxy)-phenyl]- [4-(5-
trifluoromethyl-[ 1,3,4] thiadiazol-2-yl)-piperazin-I-yl] -methanone. 30 -8-
The present compounds of formula | and their pharmaceutically
acceptable salts can be prepared by methods known in the art, for
example, by processes described below. In a second aspect, there is
provided a process for preparing a comgound of formula | as defined
above, which process comprises reacting a compound of formula ~NH I

with a doRpIstRRECORBYEIdRCE Rb FardiibeinpBaprasepiealdy agpeptable salts

activakngepgedbsuchhadsTBdn(2r Heknh enrzatiago) el plckssbsAideribed below.
tetramethyluroniumtetrafluoroborate) to a compound of formulaO IN i~ s

1N, ~,~In asienpd 2Rsclisrein prornddpmsessHersubstitng Ao Rpewml RPformula |

argsasfigtingdvebONRh @@gegsq,@gif@geg:onverting the compounds obtained
into pharmaceutically acceptable acid addition salts. In a third aspect,

therpdsPrRuIdsACoMReung as defined above, whenever prepared by a
process as defined above or by an equivalent mgthoukin a fourth aspect,

there is provided a medicament containingsgne e more compounds as
defined above and pharmaceutically sqilte\%le] xciplents. In a fifth aspect,
there is provided the use of a compound asd&fined abowg for the

m@,ﬂﬂf@%ﬂ{&%@m&ﬁmnts for the treatment of psychoses, pain,

neurodegenerative dysfunction in memory ard legirning, schizophrenia,

dementia and other diseases in i

I

in the presence of an activating agent such as TBTU (2-(1H-benzotriazole-1-yI)-1,1,3,3-
tetramethyluroniumtetrafiuoroborate) to a compound of formula

wherein X' and X? and the substituents R and R? are as defined above,
and

it desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

In a third aspect, there is provided a compound as defined above, whenever prepared
by a process as defined above or by an equivalent method.

In a fourth aspect, there is provided a medicament containing one or more

compounds as defined above and pharmaceutically suitable excipients.

In a fifth aspect, there is provided the use of a compound as defined above 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.



which cognitive processes are impaired, such as attention deficit disorders
or Alzheimer's disease. -8a- The compounds of formula | 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 knov@a-in the chemical literature, or
may be prepared in accordance with methods well known in the art.

Schemé@He 0o AN fortGLaNBEAY B Mepaded'N gdc)érﬁéh@@ﬁ@t%ﬁ;é(ﬂnﬁess
2N A00649 Z@é@aﬁ@@f&%of)éf%ﬁ%%%he&%‘{w %@ E?Il\%gg ?tenals are

general formula | epared by reacting piperazine deriv
R R A A el —
presm@eeé)iraapmdwmmgndgamthkésmaluﬂmwn in the art.
(2-(IH-benzotriazole-l-yl)-1,1,3,3 5 tetramethyluroniumtetrafluoroborate)

- and a base such as N- ethyldtisopropyl&ﬁhﬁﬁ&-&cheme 1). The acids of
formula Ill can be prepareddy various routes as shown in Schemes 2-8h.
Scheme 2 © X HOB Hi1 0lOI HO Cu(l)Br HO E3N R

where X = Ralpgen For 8Ramp]

N
ompoﬁrﬁé’ of formula lllalw E:IQ)J
Iowéi\\al l, Iow%r alkyl, substite&d by, halﬁgen or (erFZ)TCy

2-N

be pre?bared by reaction of a halkfgen

eR
alkyl,



compound of formula IV with an alcohol of formula R'OH, optionally in the
presence of 15 a copper salt like Cu(l)Br and a base, such as

triethylamine (Scheme 2), at elevated temperature. Scheme 3 R 0 OH

W Qolelsé O HO HzO O Ph3P O I\ HO I\ DEAD MitsupglstMoliddi4os2
Rz v Rz Rz 20 Alternatively, compounds of formula llla, where R’ is lower
alkyl, lower alkyl, substituted by halogen ¢t -(CH2)r 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

phosphm@fﬁmmgmgmmmqrc@lmeﬁyis&eewayéemgpmaez@@taewams
d'a'¥¥'az i"‘i?rb%XX'ate "‘;Sr%e%ﬁ %S?E’d%aa”a)é’lé Agle of ‘f%rm lﬂ%?\f}'pré{sence ofan

azodlca Iate fo a? mter late compounds O

fo|medlwam#éq§/¥%m R brebepratriseals- éq@lleéd§i3”ase such as

potassmﬁhhydmamdeetsaﬁinumbhmwmdezMdﬁbﬂtﬂlabyd@mﬁlﬁlé&m@mﬁrﬁhe
a%gg972436 PCT/EP2005/014082 -10- Scheme 4 O X 0 SCR,. HO

HS CszCO3 RZ N R2 TIlb where X = halogen Compounds of

formuIaT e RS rTutla NEFARRA PFSWéFdahYﬁa”éﬁB%f&Bféb“BV’@%iB&éhemeS 2-

or (CH2)"-cycloalkyl, can be prepared by reaction of a halogen compound
of formula IV with a thiol of formula RLRlhegptionally in the presence of a
base such as caesium carbonate, potassium carbonate or sodium
carbonate (Scheme 4), at elevated temperature Scheme 5

G B

Iila

where X = halogen
For example, compounds of formula I1la where RY is lower alkyl, lower alkyl,
substituted by halogen or ~(CHjz)a-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

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

temperature.
Scheme 3
R
-~
- HOF T
H,0
Ph3P HO
Mrtsunobu iz
RZ
20 AItematively*, compounds of formula Ila, where R” is lower alkyl, lower alkyl,

substituted by halogen or —(CHj)q-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-
25 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).
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10 ("} O x0\N/ HO CNH HO Cs2C03 R2 IV R llic where X = halogen
Compounds of formula lllc where R' is a heterocycloalkyl group,
containing a N atom, can be prepared by reaction of a halogen compound
Wit poPpEY with an amine CNH of formula , optionally in thermesesceiah
a base, such as caesium carbonate, 15 potassium carbonate or sodium
carbonate (Scheme 5), at elevated température. The halogen-substituted
and hydroxyl-substituted starting materials of formula IV and V (as shown
in Schemes 2-5) are either commeré@%ﬁailable, are otherwise known
in the chemical literature, or may be prepared usig a vagfety of methods
well known in the art. 0 WO 2006/072436 PCTIgEP2305/014082 -11
Scheme 6 hal Y NHo N~ 1,e0tipling§d > N 2. optional X\
II' VIl removal of Y xZ-N [ = hal’(g@"@@?’: H or prd ng group (e.g.
Boc) Piperazine derivatives of formula Il can be prepafed by heating of
piperazine with 5 the analggo@é halogen-substituted Retef®éyclic
compound of formula VII, optionally in the presence of an
organopalladium catatySt (8ekeme 6). Alternatively, piperazine
derivatives of formula Il can also be prepared by heating of N-protected
piperazine with the anal s halogen-substitu egémtero yclic
compo%%@%%%%m%&&ﬂ@%%ﬁ%ﬁa%ﬁﬁ iejobvlgé'saéﬂ Odfeéﬁﬁq?’ substituted by
ohglassp anatidi) caralyskviofonkebtspaiehbagedicho rbidettvecorpapridof
(Seteine B withe thiotettbenGrORISH, WpikAIN A H AL RRYGREIMAB Gk a5
ThR Al esNYRSHed. NeLErRSY RIS FTIRAHRGS, Of forrauia Vil pre gither

temperature.

Scheme 5

Do o ()
HO - O"“ HO
Serrerarrrrerrenr .
Cs,CO,
R v R

where X = halogen

il

Compounds of formula ITlc 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.



5 it IR

commercially available, are otherwise known in the chemical literature, or
may be prepared using a variety of methods well known in the art.
Scheme 7 151/~ (NH R 1. cyclisation SY/NJ3Br/Y =6+ SN J 2.

wemeyabaiy R 8111 a" N VIINH2 IX Ra llA Y = protecting-ghauBq&a Bos
Boc) In the case where the heterocyclic compound of formula Il is a
thiazole derivative, the compounds car De-prepared by an alternative
route as shown in Scheme 7. An apgropriately substituted
alpha-bromo-ketone compound of f Il is condensed 20 with an
N-protected piperazine -I-carbothioic acid amide compound ogformula IX.

for

The nitrogen pr ectmng grou G-Bog) is tEen removed to dithe
thiazole- subsﬁw piperaz jeﬁc/c)mpo

ula ﬁ'ﬁﬁ:\’ e where
compounds of f8iula H conta eactlyén@@i?gﬂpnahty alogen y
substituents, hydroxyl substituents, or carbonyl substltuents) or masked

reactive 25 functionality (e.g. masked carbonyl group or masked hydroxyl
group) in R3;{fusthher reactions may be performed on either the
compoundg dF foPFRIEAE PBPEFFRE compounds WO 2006/072436
PCT/EP2005/014082 -12 of formula | so as to modify the substitiuent R3.

Exampdﬂ?&epjzﬁ%cmﬁ@&v&nﬁmﬁm@nf Hé’gﬁ‘éﬁ% Egme%rtcong’ C%S%’rg%xre with

(e,0. ch nge of mdaﬂogﬁstate in R3, such rox
b helsrrrarke somsrruafof Fﬂsmébp\ﬁ%@ptlonaﬁy in
smbfsptaimcre‘émorwr(epglladlcasawmer@dzhm i6) aAleaativecyaliganzine

SURRHSR ¥ Brahul EOLRING KRa5H &%mdi@éﬁﬁgbm DRI razine with

catalyst |IIe or Su ukl eactions, i ewheret erelisa
ré%c Ve %%%%Oﬁgsst%gn g 5'6r &C lﬁlfﬁ’é‘“?ggﬁg(?ﬁg)%i’a\%ﬁ qRpionally in
st@mmsmu@fr@ag@mszpeél@hwﬁ@aiwcﬁ@nwmmmm@&ﬁmmeww group

10 rqaem@@yw@ﬂwiwam&ﬁ;1@511961@%&3&@&@}@?5@@mq followed

substituent in
commercially av

by reagijgn, é%a%gégqa}@m&%da,a%ssowlgga% SR le e Jioge"
ble, are otherwise known in the chemical literature, or may be

prepared using a variety of methods well known in the art.

Scheme 7

15

20

25

N
VIII NH, X R A

] y (\NH
r - - .
N 1. cyclisation \)
R + (\ - 02 SYN
o 5 N 2. removal of Y \ /
. Y
Y = protecting group (e.g. Boc)

In the case where the heterocyclic compound of formula II 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 V111 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 I

In the case where compounds of formula 1I 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 I or on the compounds



|0 reactions maybe performed using a variety of methods well known in
the art and specific examples may be had by reference to the Examples
hereunder described. Isolation and purification of the compounds Isolation

warrdoptavifigation of the compounds and intermediates descrigakhensiniean
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be effected, if desired, by any suitable separation or purification procedure
such as, for 15 example, filtration, extrdétion, crystallization, column
chramategyaphy, thin- chromato raphy, thick-layer chromatography,
pgf%)élr%a}lt?\% §W¥ct)r é]a%regs";ﬁ?eml ﬁht%ma? ngrgi; Feﬁcégﬁ?gﬂ?gf%n
089 g5eRR mé'gcwswem&rﬁﬁeﬁg Srosvidutine s@@pm&.ow% from
|§U|@l¢€m@médw@bﬁﬁ@eth@dméw@hmmﬁi@mepa}ﬁaﬁlmmsthmdlcleophﬂac

exdRpeD hesaindigley. ilewevaleotrerasmvalent ﬁ%ﬂ%@tmg@mé@m@ﬂ)
PLOGEIHYRAAR SOIE ALY G ALRG BRI o, it SIS SRR Bhtfing
compounds of for, can be sep us?ﬁ fiffa ﬁ ore”
TR TR DB LA LT BT By DebRAeN
eSEAFHPNS TRedinsed RylskrehiverdsicngesratsoteR 3R Bigomaiive brsies grivup there is
suchasandipybtibaitaconatic, arlinle gaciebtal BisHehg 2R IAGRS R action
cwmm%e@f AYTENRRE W LTeloly (T o ok Nele &émﬂtﬁgn@mv Such
a%gé lon rs.nat her?onve %ls%l |§ acc?rm??llskt%o mentw at le Iﬂﬁs "
stoichiometri ounino A RS ﬁ‘ffarloc FHE qigpeatc
rﬁ%&%ﬂfﬂéﬁffﬂi’&&.ﬁ%ﬁﬁﬁ&r%t *-'wh#@%era leg gepwéﬁedgém%mfd the like,

and organlc aC|ds such as acetlc aC|d proplonlc acid, 30 glycolic acid,

GRUaRng RS palEnic acid, succinic acid, maleic
acid, fumarlc ac:ld tartarlc aC|d citric acid, benzoic acid, cinnamic acid,
makionard Rrfisaier afthncomreuadsandomsmiedinig described herein can
potaifienet ufidniced did, :sqlipyliblacighamdbther ﬂikﬁﬁ&r@tﬂiﬁqﬂwﬁéh&r@raﬁlbaﬁ@or
IS isprlVee i a&&a&a%mtmurwem% @}%}ML hR UR¥h-lay o

agetate, chloro th an ethanol and th aC|d ad
g e ML ‘éﬁ% d 3*1 b pdnatist
tSRPERIEFPIY P IR aaﬁg R dhets eropsdwes Speba Hﬁfg)%%aﬂf suitable
prveiphatesndpoiitine oustydor eneanibe imdbyhtfounof sotheiprepaititiadessd

patansletusitin DaRacitbaddiianinakguordes: basica6omporaldaof frsraglaeh
rRaRe eRYRHEm LR LOHAINARNIRG S8 PASES BYWERAIMEDE MWItRAL 1 can be
Ieast a dtglc:hlomeaé ivalent of a 5 suitable base such as sodium or

o gégsfum%y%lrom , potassium carbonate, sodium bicarbonate,

amg;lpts 0 cg&%éﬁ% Iskoef formula ]

The compounds of formula [ 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



The compounds of formula | and their pharmaceutically usable addition

salts possess valuable pharmacological properties. Specifically, it has

been found that the compounds of the present invention are good

wahioEs efsthe glycine transporter | (GlyT-1). to The compoRegpyREe 14032
investigated in accordance with the test given hereinafter. Solutions and
materials DMEM complete medium: Nutrignt mixture F-12 (Gibco
Life-technologies), fetal bovine serum (FBS) 5 %, (Gibco life

teSHAGID S LR S IMBASRB FR ST Te{ Bibceetif® e BITGieEhe resulting salt
Hygeoipiyain Sheneagéos(Bibeoalifectechughlogiesy sehhidaming 1 lgﬁ%ﬁdb%lvent

15 life technologies) Uptake buffer (UB): 150 mM NacCl, 10 mM

Hepeendisd pldiich Sl GaGasd: 2o Bpolvhd§ 61,:8-5.0M MOt tto the

+ |
( )c&?rgéy&pcﬁﬁﬁrg% g%gggﬁﬁi\m\{%%m ggé;éa Ee%ZI Eﬁ@%&% é&!@?ﬂym ofa

trans %ﬁ e% d \

ROt TR RN e R P C R AR el
wuwmhﬂwew@mﬁw éhﬁ‘pllléif‘ed at the density of 40,000 cells/well in
complete F-12 medium, without hygromycin in 96-well culture plates. On
day Zheormretions V\faf@rayﬁwbﬁé!é e phercelieewiard washled ddition sult possess
uptaketitifterfidBlofieel pedserieseSireifintiiialed s’ untntRidBEciPounds
eithanb AR ROIRRHALEINBHR I KD A MR Rdinagtvs abciag T (i) a
25 concentration of a potential inhibitor. A range of concéntrations of the

10POIGRUBHIPANIEOL MRS 18, z@e@%n%@&@%@&%%&%@%mm@mm
concentration of inhibitor resulting in 50 % of the effect (e.g. IC50, th
concentration of the competitog jphiiting, 8I¥&iRe . ptake of 50 %). A

solution was then immediately added containing [3H]-glycine 60 nM
(1 DNGEE itomnpiiteanied 2brp Mutdent aniicactiv e g liGibe: TRetplhietoieys fetal bovine

mgypﬁﬁq@ ith 0 m@&b@amggféstméﬁ@ﬁmtve@m%m%%m 2 Jife

iratiqn of the mlxture and was (th re times) with_ice-cold
celfshng %ﬁw@eﬁx;‘ﬁm’g’&mﬁrgﬁw T]E peniarcans GBI riAEHme | mM Gibco
15 raﬂfem@bomeshe cells was counted using a scintillation counter. WO
2006/072436 PCT/EP2005/014082 -14 The preferred compounds show
anugrak: H &) @31y 50N tiNeChngendf 1006 T3, 10072 shavwiCiCHhe.5 mM

ta@glbgpgw%gﬂplqm 29k $Midsxample No. ICso (1tM) Example
N%l[:lvci:rslg‘ MO Inmg']ég%zsl 828 §IZ g E???ce s stgb?YSt%agsgfegztg §Vl%’? 191(‘91;1%1!3 cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

20 On day I 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

25 concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the concentration of inhibitor resulting
in 50 % of the effect (e.g. ICs, the concentration of the competitor inhibiting glycine
uptake of 50 %). A solution was then immediately added containing [°H]-glycine 60 nM
{11-16 Ci/mmol) and 25 uM non-radioactive glycine. The plates were incubated with

30 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.
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15

14 0.083 66 0.061 81 0.044 16 0.065 67 0.046 84 0.076 19 0.043 68
0.082 93 0.075 29 0.017 69 0.056 99 0.021 30 0.023 70 0.057 100 0.055
31 0.024 71 0.069 101 0.026 39 0.070 74 0.031 103 0.006 41 0.018 77
WDL0GA2::046 78 0.089 The compounds of formula | and the1/ep200s/014082
pharmaceutically acceptable salts of the 5 compounds of formula | can be
used as medicaments, e.g. in the form efpharmaceutical preparations.
The pharmaceutical preparations can be administered orally, e.g. in the
form oflfehrseserecsheempabisds shiraged §shan pad Bpht yelatinesgpsiiles,
salgtions). BmeYsioiendh shispehisieRsy. The administration can, however,
also be effected rectally, e.g. in the form of suppositories, parenterally,
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The compounds of formula I and the pharmaceutically acceptable salts of the

compounds of formula [ 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.

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,




to invention, as is a process for their production, which comprises bringing
one or more compounds of formula | and/or pharmaceutically acceptable
acid addition salts and, if desired, one or more other therapeutically

walugdslersudastances into a galenical administration form togatharewith 14082
one or more therapeutically inert carriers. The most preferred indications

in accordance with the present invention age those, 15 which include
disorders of the central nervous system, for example the treatment or

praVERS T sty oBR AL LR Hivdunmpairrd T aRtandz fsienamgle, water,
digedpss, Ehedosagetasla sy dviblaitikeideitibiés andwit: of Spiaidoavs for

to ' ndivi regu in,each particular case. | .
e e e ae U EREE S BHRRS R e

0.01 mgtﬁo a}l}nout 100&) per E!dta of a compound 20 of general formula | ,.
or of the corresponc méaa'i% uarrlt 6%55 Armaca Ut ANy ACRIsT b EER > uLlhzers’

5 thaRigHz e BHiREIEeRs e Ml B sa i raere soler aitiy aviersatershlts for varying
dividesdoge @ty énbettaiamske; uppeas banihaari e Ehexeaesdeslcontain still
wheReiisis Jaundip R saeicatsdnlablet Formulation (Wet Granulation)

Item Ingredients mg/table t 25 5 mg 25 mg 100 mg 500 mg 1. Compound
of formﬁ{j%é.S 25%90 gp(i') 2 Lag&t)cr)ns%AnJ'ng fous G 125 105 30 15Q 3.
Sta-Rx 1500 6 6 b 30 Aﬁmgrocrys}f’aﬁ#\e‘ SlliosE 58 38 507%6 %Y
Magrre&ibinsdtchree 1od 4 thempeaticaly isrtiaT BB armw 008 B7RAf3Be present
10 PGiVEBBA06/Bh4i82:ss E6r titanpifadiuting, REace coiieyHiMikriiamg dn2oBmore
an [ (fi ; nulgs, at.50C. 3. .
pa&sﬁﬁ&%?é%ﬁFQE‘*%?%E%‘#%%%%ﬁ*é%‘?ﬁ?ﬁ@%%@%%%ﬁ Al g i
R mimﬁrésetéﬁﬁlbﬁ@%%ﬁa&w?ab? e pHbstanees g galenical
Fordmilatiost ite foingamibet svitgdoapsule f ther 25migallGnag Gadkmg

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

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

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

20 of general formula I or of the corresponding amount of a pharmaceutically acceptable sait
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 Ingredients mg/tablet
25 5mg 25 mg 100 mg 500 mg
1.  Compound of formula { 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
30 5. Magnesium Stearate 1 1 1 1

Total 167 167 167 831



1. Compound of formula 1 5 25 100 500 10 2. Hydrous Lactose 159 123
148 --- 3. Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium
Stearate 1 2 2 5 Total 200 200 300 600 15 Manufacturing Procedure 1.

whliootamask, 2 and 3 in a suitable mixer for 30 minutes. 2. AGE OIS/ ¢h 1082

16

15

20

25

and 5 and mix for 3 minutes. 3. Fill into a suitable capsule. The following
examples illustrate the invention but aremgot intended to limit its scope. 20
The following abbreviations were used in the examples: n-Boc-piperazine:
tm%%ﬁ%mrboxylate, Oxone(r): (potassium
peroxymonosulfate) 2KHSO5KHS0O4K2S04, TBTU:
2)(1H-henietmiakcled ud)d End zenektenitnphnbadumatetrafluoroborate; 25
Synthesis wkiptaraedisges of formula Il Example Al

2slsop -5-meth onyl-penzeic acid (a

2§Chlo%?0?&rﬁ§f %%5%%5%?‘%%B%Yﬁa%?cma%%a%%aon%e
PET/EEShitE0A A mix for hrseImipuss semms 9 omaneitable press.
2-chloro-5-(methylthio) benzoic acid (purchased from Aldrich) in 400 ml
methanol at 0 C was added 296aHeEOsoniidand the mixture was
allowed to stir at RT for 3.5 h. The precipitate was filtered off and the
filtrate hvasdiemsentrated under 5 redugsgcmsessure. The residue was
extracted 3 times with 400 ml ethyl acgtﬁ%e and the, combjpgd organie,
phases washed twice with 300 ml I N HCI'and with 300 ml saturated

ag_ueogg%%haq;yg%ﬁgq dried with MgSO4. Ez\éaporatioTOHnder regi&f:ed

pressure yielded the titte compound which was used in the next step

withouE RS BB ation. (b) 2-Isobtdpoxy-5-Méthanesulfdhyl-benzoic

0 mg

agid 0 @din Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2, Add items 4 and 5 and mix for 3 minutes.

3.  Hllinto a suitable capsule.

The following examples illustrate the invention but are not intended to limit its scope.
The following abbreviations were used in the examples:

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

Oxone®: (potassium peroxymonosulfate) 2KHSOs*KHSO4K»50,,

TBTU: 2-(1H-benzotriazole-1-y1})-1,1,3,3-tetramethyluroniumtetrafluoroborate;

Synthesis of intermediates of formula I11
Example Al

2-Isopropoxy-5-methanesulfonyl-benzoic acid

(a} 2-Chloro-5-methanesulfonyl-benzoic acid



10

15

20

Hoil 10 0=7=0 A mixture of 2.13 mmol
2-chloro-5-methanesulfonyl-benzoic acid, 0.64 mmol Cu(l)Brin 5 ml
triethylamine and 25 ml isopropanol was heated to 120 C for 16 hin a

wealeedhes The volatiles were removed in vacuo and the rg@iﬂggﬁ@%i 1082

taken up in 70 ml 1 N HCI. Extraction with ethyl acetate, drying of the
combined organic fractions and 15 evapgqtation yielded a residue which

was Pur'rfied by reversed phase preparative HPLC eluting with an
acetpniffile/water gradient. Evaporation of the product fractions yielded
cpound. MS (m/e): 257.0 ((M-H)-, 100%) Example A2
-Methanesulfonyl-2-(2,2,2-trifluoro-I-methyl-ethoxy)-benzoic add
OPF#® ~F 0=~=0 20 Prepared in analogy to Example Al (b) from
2-chloro-5-methanesulfonyl-benzoic acid (Example Al(a)) and
rac-1,1,1-frifluoro-propan-2-ol. The crude material was WO 2006/072436
PCTIE]E}iéé)gfafigé%%i%Sﬁﬁﬂﬁégﬁfﬁ}@r@%ﬁ@@WE@}tﬁiﬂéﬁ%@ﬁfi@h) in 400
comh prthich el 80 YR ve sadide VIS5 (mve)l CBODD Eive HAE A B0 wixaltopial Adstir at
5 dethenses g Avas ittt e nzRiG a0l Bl fe® Fder

0=T=0 Rrepared in, anal to Example Al.(b) fro

> T el HIRBOR o SRl SRR c00 b ctyhaceare and he

2 PrhiffdorsaicaheieTvesked Guisn aiihi 3P0 birifictany with3afatiVenturated
HRju€ois Walll shieditieparpedneasgouhiryselidalS.anle e a9 Pl
103 10ARMRIR A A-RERIRRE NPV R Methanesylfonykbenzaic acid.

{b) 2-Isopropoxy-5-methanesulfonvl-benzoic acid

o DJ\

HO

0=5=0

A mixture of 2.13 mmol 2-chloro-5-methanesulfonyl-benzoic acid, 0.64 mmol
Cu(1)Br in 5 m 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 HCl. 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

H>\/Z‘F
F

Oﬁ?20

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

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



0 01 HO O=s=0 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 15

wahtewyatogeaphy to yield the title compound as a yellow solie:Vip 8l 4082

10

i5

20

282.9 ([M-H] 100%). Example A5
2-Cyclopropylmethoxy-5-methanesulfonyd-benzoic acid O 01=0 20
Prepared in analogy to Example Al (b) from
2ReRiBrE b prepazatE S IHOHy LD Biskbibe HERcERanpitand yebirerndid. MS (m/e):
cycloptpgyHmettianpl. The crude material was purified by WO '
2006/072436 PCTUEP2005/014082 -19 flash chromatography to yield
the title compound as a white solidgMa{/ey: 269.1 ([M- H]', 100%).
Example A6 2-Cyclobutylmethoxy-5-methanesulfonyl-benzoic acid 5 (a)
2ﬂ%%y&mﬁ{h%‘z,%ﬁlﬁtﬁﬁﬁ?@éEﬁﬂaﬂﬂﬁ%ﬁ%&i&a%ﬁld methyl ester o
0=)S=0 A solution of 6.51 mmol 2-hydroxy-5-methanesulfonyl-benzoic
acid methylfester (WO 2002074774), 9.77 mmol triphenylphosphine, 7.17
clebbityl methanol and 7.17 mmol di-tert-butyl azodicarboxylate in
was stirred at 60 C for 2 hours. 10 The reaction mixture was
then entrated in vacuo and purified by column chromatography
(SiOR)-tayield the title compound as a light yellow oil. (b)
2-Cyclobutylmethoxy-5-methanesulfonyl-benzoic acid o OH o=s=o01l To
2-55;;”}5}“@%%&1/&%2 X A T e A e Y ernzoic
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-H]J,
100%).

Example A4
2-Cyclopentyloxy-5-methanesulfonyl-benzoic acid
oSO
HO

0=T=o

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-H]’,
100%).

Example A5

2-Cyclopropylmethoxy-5-methanesulfonyl-benzoic acid
ool

D=?=D

Prepared in analogy to Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic
acid (Example Al(a)} and cyclopropyl-methanol. The crude material was purified by



15 in 20 ml tetrahydrofuran was added 40 mmol 2 N ag 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 HCI and

wextiagiedstyice with dichloromethane. The combined orgarygﬂﬁpﬁ%mmsz

10

13

2{

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 20 steps). MS (m/e): 283.3 ([M-H]", 100%). Example A7

2 iBslemesymey:5hmtstiibhal fote/doberacid acidwiie 20A6KT BARS: 269.1 ([M-
PET)ER2HN5/014082 -20- OH O O 0=8=0 Prepared in analogy to

Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic acid (Example
Al(a)) and cyclohexanol. The crudgma V\;’q tiglovas purified by preparative
HPLC to yield the tide compound as a white SO|Id MS (m/e): 297.3

(M butexy-5-methanesulfonyl-benzoic acid
Oﬁgcglzoﬂ&%‘} emﬁeﬁﬁngs#ﬁ% Jﬂt%

=0 Prepared in analogy'to ampﬁe | (b) from

2¢ghlope;S-methangs og%elag aci gxalm E(_gz %Q%i isobutanol.

e crude material was purifie yield the
titlexcompound as a white solid. MS (m/e): 271.1 ([M-H] 100%). Example
A9Y2-Cyclobutoxy-5-methanesulfonyl-benzoic acid p OH 0 0=5=0 15
Prepa ago in analogy to Example Al (b) from
2-cfiloyo-8-methanesulfonyl-benzoic acid (Example Al(a)) and
cyclgbutanol. The crude material was purified by preparative HPLC to
ylecfd?tﬁe titte compound as a white solid. MS (m/e): 269.3 ([M-H]-, 100%).

A solution of 6.51 mmol 2-hydroxy-5-methanesulfonyl-benzoic acid methyl ester
(WO 2002074774), 9.77 mmol triphenylphosphine, 7.17 mmol cyclobutyl methanol and
7.17 mmol di-tert-butyl azodic.arboxylate in 20 ml THF was stirred at 60 °C for 2 hours.
The reaction mixture was then concentrated in vacuo and purified by column

chromatography (SiO;) to yield the title compound as a light yellow oil.

(b} 2-Cyclobutylmethoxy-5-methanesulfonvyi-benzoic acid

D/\ 0

OH

Oﬂ?=0

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



Example A10 Rac-2-sec-Butoxy-5-methanesulfonyl-benzoic acid WO
2006/072436 PCT/EP2005/014052 -21-"Co0'\OH // 0=T=0

Prepared in analogy to Example Al (b) from
waHisiorsamethanesulfonyl-benzoic acid (Example Al () amtr/ep2005/014082
rac-butan-2-ol. The crude material was purified by preparative HPLC to
yield the title compound as a white solid2MS (m/e): 271.4 ([M-H]', 100%).
5 Example Al | 2-(2,2-Dimethyl-propo)cy)-5-methanesulfonyl-benzoic acid
O O:T:epared in analogy to Example Al (b) from
2-chjere<5-methanesulfonyl-benzoic acid (Example Al(a)) and

2,2-th yl-propan-l-ol. The crude material was purified by 10

prepa e HPLC to yield the title compound as a white solid. MS (m/e):
285.1ofMeH] 100%). Example A12
2-tert-Buto)cy-5-methanesulfonyl-benzoic acid (a)

2-tert-BayixyaMethre wﬁsem{ LRenzajs Mﬂ@%ﬁ%ﬁ&%r o 83?0\% (S%emc

Ta n of 2. ethy| 5-(metha fonyl salic ate
203&8‘%‘7 A’?ﬁn‘% ?Pﬁl TBE]&W%O é%f*aL?% urs mpsgial was purified by preparative
N ,NPdﬁfethylfbthnarﬂmmmend buaythie talidn M th@wexctios fiddoie, wets).
stirred at 80 C for 1 hour. After such time the reaction mixture was

5concentrated in vacuo and purified Byasglleras chromatography to 20 yield
the title compound as colourless oil. MS (m/e): 304.4 (M+NH4+, 100%).

(bp-2stbiitByioxanetidfashfamddenzoic acid WO 2006/072436
PCT/EP2005/014082

OH o/\(

Q

o=?=o

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
10 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

oH O
O :
O=?i0

15 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 (IM-H]", 100%).

‘Example A10

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



-22- 0 HO 0=5=0 To 5.52 mmol 2-tert-butoxy-5-methanesulfonyl-benzoic
acid methyl ester in 25 ml THE was added a solution of 8.34 mmol lithium
hydroxide monohydrate in 25 ml water and the reaction mixture was
walinid:@bigom temperature for 4 hours. After such time the T HEWa6 14082
removed in vacuo and to the remaining aqueous solution was added 8 ml
of 1 N aq HCI leading to precipitation afthe compound. The precipitate
was filtered off and washed several times with water to yield the title
compound (67%) as a white solid. MS (m/e): 289.9 (M+NH4+) Example
AL3~jp 55Methanesulfonyl-2-morpholin-4-yl-benzoic acid C0O 0 HO "-0
0=5= éxture of 4.26 mmol 2-chloro-5-methanesulfonyl-benzoic acid
le A“(a)) in 8 ml morpholine was heated at 110 C for 15 h. After
%tion of all volatiles the residue was acidified by addition of 1 N
nd extracted three times with ethyl 15 acetate. The combined
organic extracts were washed sequentially with 1 N HCI and saturated

brine, Ve 6dan aBERET BUiTARE: AhEbe Sivee Ardderns vastene witoid-teazoic
tithei do@rapoplad Ba B dightaehounatnsr ihe ususelid (a8 vavigufihéa s PSdphrative
(IMPTE 1 d OV EXRBIERBEA as a white solid. MS (mie): 271.4 (IM-HI, 10006).

5-Methanéesulfonyl-2-(2,2,2-trifluoro-I,I-dimethyl-ethoxy)-b
a) 2-Fluoro-5-methylsuIfanyl-benz%iga%:ige%{: NO I'\ /s WO 2006/072436
PCT/EP2005/014082 -23 The title co ouné was prepared by following

e AroSSE s erber I AmaL AL QueRnoIelalje Chemistry 1991,

-

o=?=o

Prepared in analogy to Example Al (b) from 2-chloro-5-methanesulfonyl-benzoic
acid (Example Al(a)) and 2,2-dimethyl-propan-1-ol. The crude material was purified by
10 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
X

O=S=0
15 '

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

20 yield the title compound as colourless oil. MS {m/e): 304.4 (M+NH,", 100%).

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

o



b) 2-Fluoro-5-methanesulfonyl-benzoic acid F O OH 0=i,=0 To 2.68

mmol 2-fluoro-5-methanesulfanyl-benzoic acid in 5 ml methanol at 0 C

was added 8.05 mmol Oxone(r) and the mixture was allowed to stir at RT
Yoo 7Rdn7I43e precipitate was filtered off and the filtrate wasmeneenisaashs:
under reduced pressure. The residue was treated with water and

extracted 3 times with 400 ml dichloromethane. The to combined organic
phases were dried over sodium sulfate. Evaporation under reduced
pressure ielded the title compound as a white crystalline solid (yield

79%) M /e). 217.2 (M-H+, 100%). c)
5-Methfingsulfonyl-2-(2,2,2-trifluoro-1,I-dimethyl-ethoxy)-benzoic acid O
OF HO R O 0O=S=0115 To a solution of 2.75 mmol
2-fluor8f§t-?’nethanesuIfonyl-benzoic acid in 10 nil N,N-dimethylacetamide
were added 14.7 mmol 1,1,1-trifluoro-2-methyl-propan-2-01 and 8.29 .
mmol c&8ifii? cxriobAdest dmdotive Srmethro and Sosiiliethatid 78 Gethyi2 haurs25 mi

THEHFeRG I A TR WRE RS SRR R B MRE IHER AGHTIE N water
adglg of fqrmlc agld and then, concentrated in vacuo, The resjdue was
pi ¢ Y i ;

puiedt by reparitive HBL LTS S0 AT TR AL Eo b IREF s HigHeD tme the

y preparative
broWh SafiEFTyREfd v MBI SEBIBINEAGHouS B89HPE xewAsldeA 8Bl of 1 N
S-Mﬁfﬂﬁm@;ﬁgﬁe@ﬁz&a cﬂ“-ﬂiﬂtmw&nﬁeﬁndﬁtﬁ&@iwbﬁa@ﬁlﬁéﬁ@d effand
racs ARV = 45 -e -NeNnzoic,acld ..
m %5%%9%% r+ \&%}i‘%o%%to%g%r éi%qé%}!l Eﬁg%g%f Oufg(;%% IQ%?IS a ‘f'—"hll—mdogd'll—ms

Example A13

16 5-Methanesulfonyl-2-morpholin-4-yi-benzoic acid
o
 (J
HO/L‘@

OF|S=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
15 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 Al4
3-Methanesulfonyl-2-(2,2,2-trifluorc- 1,1-dimethyl-ethoxy)-benzoic acid

20 a) 2-Fluoro-5-methylsulfanvl-benzoic acid

Q F

-



Y O/ 0=5=0 A mixture of 21.7 mmol 2-hydroxy-5-methanesulfonyl-benzoic
acid methyl ester (WO 2002074774), 32.5 mmol
rac-trifluoro-methanesulfonic acid 2,2,2-trifluoro-1- methyl-ethyl ester

VolRao6:43;9] and 43.4 mmol potassium carbonate in 87 mﬁ%é’(‘!@s%?msz

5

10

15

20

25

stirred at 80 C for 48 hours. After cooling to room temperature, the mixture
was concentrated in vacuo, resuspendegkin water and stirred for 1 hour.
Filtration yielded the title compound. (b)

5-Methdihesisltonyk(8)w22p Pepdfiip fbhueting wthmeypdhrndeicreitlin: Journal
mettylaatehe it Fedris@yi$osi F4 RESTO fs The title-compound was

obtained by separation of rac-5-methanesulfonyl-2-(2,2,2-
trifluoro-lI-methyl-ethoxy)-benzoic acid methyl ester by chiral HPLC

(Ghirakgeh B, dothye aihanellhepianacipw 35 ml min t, 220 nm, retention
time: 86 min.). (c) :
5-Megthagnesulfonyl-2-((S)-2,2,2-trifluoro-I-methyl-ethoxy)-benzoic acid

Cc OF*FF HO O=S=0 1 15 Prepared in analogy to Example A6(b)
from¢5-methanesulfonyl-2-((S)-2,2,2 trifluoro-I-methyl-etho)cy)-benzoic
acidymiethyl ester. MS (m/e): 311.0 ([M-HJ', 100%) Example A16
5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-lI-methyl-ethoxy)-benzoic acid (a)
5-Methzpesgiamit 2-(Rre 2 Adhlhenafinpe e e 2 eiedaid] at 0 °C

MEL R3S WY R.20P6 8126 30 HRRAQARIOMORS (i STR for 72 h. The
precipitate was filtered off and the filtrate was concentrated under reduced pressure. The
residue was treated with water and extracted 3 times with 400 m! dichloromethane. The
combined organic phases were dried over sodium sulfate. Evaporation under reduced
pressure yielded the title compound as a white crystalline solid (yield 79%). MS (m/e):
217.2 (M-H?, 100%).

¢) 5-Methanesulfonvl-2-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-benzoic acid

o OK(E
F

| Hok©

0=?30

To a solution of 2,75 mmeol 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- I-methyl-ethoxy)-benzoic acid

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

gster



O O~F F 0 F O=7=0 The title compound was obtained by separation of
rac-5-methanesulfonyl-2-(2,2,2- trifluoro-1-methyl-ethoxy)-benzoic acid
methyl ester (Example A15(a)) by chiral HPLC (Chiralcel OD, 15 %

venrramairHeptane, flow 35 ml min-1, 220 nm, retention time:pe&/awnios 1oy

HY

15

during=
37098-‘7'5-2). 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 24 Wiaterawdig eV apovht2dydniyesiduet wasultokghben-s 220 Mkthyl ester

DMiro 2303l Aotassium, carhonaie 209,86, mmatdodosthans yere 1.
a deggl $n%qté-|e reaction mlxturf was stirred at room temperature {orlg)(g
hdursTh

5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-I-methyl-ethoxy)-benzoic acid
Chiral O F F HO 0=f=0 Prepared in analdgy to Example A6(b)from
5-methanesulfonyl-2-((R)-2,2,2- trifluoro-1-methyl-etho)cy)-benzoic acid
m ester. MS (m/e): 311.0 ([M-H]-, 100%) 10 Example A17
Rac5-Ethaflesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid (a)

[-2-fluoro-benzoic acid ethyl ester O F /'O O=S=0J To a
1.98 mol sodium sulfite in 1 1 water was added portionwise
520 min, 0.264 mol 5-chlorosulfonyl-2-fluoro-benzoic acid (CAS:

S B VLA A TSR] PO VR Bt gad” mi DME was

digsohdedt # 108 hates.. Tifer acplewus phaseavasreniraciedmiitiore was

ethylacatatel Tha ceMingst RXmBEIs NE S st QVel: SRAMERMRIE vielded the
\Ii}/gl%oratlon under reduced pressure and flash chromatography (Suozy,]

B08072436 PCT/EP2005/014082

(b) 5-Methanesulfonyl-2-((8)-2,2,2-trifluoro-1-methyl-ethoxv)-benzoic acid methyl ester

Chiral
/H<F
F

~ F

O=‘I$='~”0

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-triflucro- I ~methyl-ethoxy)-benzoic acid

LK Chiral
F
o o
F
ao’kQ F
Prepared in analogy to Example A6(b) from 5-methanesulfonyl-2-((5)-2,2,2-
trifluoro-1-methyl-ethoxy)-benzoic acid methyl ester. MS (m/e): 311.0 ([M-HJ, 100%)

Example Al6

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

(a} 5-Methanesulfonyl-2-(( R)wz,z,z-triﬂuoro-l»methvl-ethoky)~benzoié acid methyl ester




-26 heptane/ethylacetatel/1) yielded the title compound as a colorless oil

(yield 37%). MS (m/e): 261.1 (M+H+, 100%). (b)
5-Ethanesulfonyl-2-fluoro-benzoic acid .o F HO O=S=0J 5 To 10.8 mmol
wethanesustonyl-2-fluoro-benzoic acid ethyl ester in 26 ml  per/Ep206s/014082
tetrahydrofuran was added 26 ml water and 16.1 mmol lithium hydroxide
monohydrate and the reaction mixture was stirred at room temperature

for 45 minutes. After such time, the reaction mixture was acidified with IN

HCI, tetra dﬁiﬁjran was evaporated and the aqueous phase was

ext[ate twite with dichloromethane. The combined organic 10 phases

wereé d @ over sodium sulfate and concentrated in vacua to give the title
compogiid,as a white solid (96%). MS (m/e): 232.1 ([Mt, 100%). (c)
rac-5-Ethanesulfonyl-2-(2,2,2-trifluoro-lI-methyl- ethoxy) benzoic acid O O

S eihans SO PO ey iR e hehesutfonyt - 222
raérfﬂ*1%%&%6%?8@%&'2%2%@%;@;&5&ssg_er(wxﬁaxpig@a%mhampw HPLC
Al HirditHaDBs Uifonyihdrish ptapeny-benzoisbeith 7, @ thQH, RT&ERn time: 74
5Prgg§5ed in analogy to Example A14(c) from

5-ethanesulfonyl-2- quoro benzoic 20 acid (Example A17(b)) and
ISQRIGPRA S R 2 LM O%PnVYOIZ(%ﬁ)6/07g436

enzoic acid

o=?=o

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

10 Example A17

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

{a) 5-Ethanesulfonyl-2-fAuoro-benzoic acid ethyl ester

O F

Z0

0=5=0

To a solution of 1.98 mol sodium sulfite in 1 I water was added portionwise during
15 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

20 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;,



FFF OHO O=T=0 Prepared in analogy to Example A14(c) from
2-fluoro-5-methanesulfonyl-benzoic 5 acid (Example A14(b)) and
rac-1,1,1-trifluoro-butan-2-ol. MS (m/e): 325.0 ([M-H] 100%) Example A20
WO((tRy/sed8 utoxy)-5-methanesulfonyl-benzoic acid Chiral @t fhodsQosz
to Prepared in analogy to Example A14(c) from
2-fluoro-5-methanesulfonyl-benzoic acicgExample A14(b)) and
(R)-butan-2-ol. MS (m/e): 271.1 ([M-H]-, 100%) Example A21
2 hesjsecthrlassipes (M Sirdrd s Keang i asiicole e o (rigtd 3206 LMS
Priepajezbinadaladly 100B¥ample Al4(c) from
2-fluoro-5-methanesulfonyl-benzoic acid (Example A14(b)) and
(Sbstafrdrah b e Vel o 2l behAlM-4dl4100%) Example A22
2-1sopropylsulfanyl-5-methanesulfonyl-benzoic acid WO 2006/072436
PCT/&P2005/014082 -28- 0 HO oTo To a solution of 4.58 mmol
ethanesulfonyl-benzoic acid (Example A14(b)) in 6 ml
\ethylacetamide were added 15.2 mot cesium carbonate and 10.1
mmol %—Sr__gganethiol and the mixture was stirred at 90 C for 3 h. The
reactiorunixture

5 To 10.8 mmol 5-ethanesulfonyl-2-fluoro-benzoic acid ethyl ester in 26 ml
tetrahydrofuran was added 26 ml water and 16,1 mmol Jithium hydroxide monohydrate
and the reaction mixture was stirred at room temperature for 45 minutes. After such
time, the reaction mixture was acidified with 1N HCI, tetrahydrofuran was evaporated
and the aqueous phase was extracted twice with dichloromethane. The combined organic

10 phases were dried over sodium sulfate and concentrated in vacuo to give the title
compound as a white solid (96%). MS (m/e): 232.1 ([M"*, 100%).

(¢) rac-5-Ethanesulfonyl-2-(2.2,2-trifluoro-1-methyl-ethoxy)-benzoic acid

o OJ\(F
F

HO F

o

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

Example A18

5-Ethanesulfonyl-2-isopropoxy-benzoic acid

/LD O

OH -

O=E=0

Prepared in analogy to Example Al4(c) from 5-ethanesulfonyl-2-fluoro-benzoic
20 acid (Example A17(b)) and isopropanol. MS (m/e): 271.1 ([M-H]", 100%)



5 was then cooled to room temperature and acidified to pH 1 by addition
of hydrochloric acid before being extracted three times with ethyl acetate.
The combined organic phases were dried over sodium sulfate and

wonarntrated in vacuo to afford the title compound as  a lighicelevsdiciifls»

15

which was used in the next step without further purification (yield 99%).
EI-MS (m/e): 274.1 (M+, 35%), 232.1 ([MsC3H86]t, 30%, 214.1
(M-C3H6-H20)', 10 100%). Example A23
2-Ethylsulfanyl-5-methanesulfonylBemeictddd o HO O=T=0 To a
solution of 4.58 mmol 2-fluoro-5-methanesulfonyl-benzoic acid (Example

L AL N mahyra%m@mrrogth FI5Addeda 3 g ot cesium

carbonate and 9.25 moI ethanethiol an ture was s’trrred at90 C

further urification (yield 99%). MS (m/e): 259.0 ([M-H]', 100%). Example
A24 swameanm@w% 2atyifl upmathywaw&aﬁmmﬁsq BEpzoic

/ I
P R HOU M B TIBEA 2 AT A -

6 HP%)N drmethylformamrde were added 13.8 mol cesium carbonate and
9.16 mmol 2,2,2-trifluoro-ethanethiol and the mixture was stirred at 90 C
for 30 min. The reaction mixture wastige £2bled to room temperature
and acidified to pHi by 5 addition of hydrochloric acid before being
eZtiéBled et tinmésnaithretwfaybixtezdihacidombined organic phases
were dried oyer sodium sulfate and concentrated in vacuo to afford the

title co hound as a red-brown solid which was used in the next step
withéu
Hi
a=f=o

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 (IM-H]", 100%)

Example A21

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

,.k/ Chlral
a .
HQ

o=?=o

Prepared in analogy to Example A14(c) from 2-fluoro-5-methanesulfonyl-benzoic
acid (Example A14(b)) and (8)-butan-2-ol. MS (m/e): 271.1 ([M-H]", 100%)

Example A22

2-Isopropylsulfanyl-5-methanesulfonyl-benzoic acid



further purification (yield 99%). MS (m/e): 312.9 ([M-H]', 100%). Example
A25 10 2-Isobutylsulfanyl-5-methanesulfonyl-benzoic acid o HO 0=1=0
To a solution of 4.58 mmol 2-fluoro-5-methanesulfonyl-benzoic acid

Weetspiad3a14(b)) in 6 ml N,N-dimethylformamide were ada@ea/ER:8sm0kos2

cesium carbonate and 9.97 mmol 2-methyl-I-propanethiol and the mixture
was stirred at 90 C for 30 min. The 15 reifction mixture was then cooled to

‘room temperature and acidified to pHI by addition of hydrochloric acid

before be/i@ extracted three times with ethyl acetate. The combined
orgapic phases were dried over sodium sulfate and concentrated in vacuo
to#atfo e title compound as a white solid which was used in the next
step witkgut further purification (yield 99%). MS (m/e): 287.0 ([M-H]',
100%¥p=86cExample A26 5-Methanesulfonyl-2-methylsulfanyl-benzoic
acid o HO o=s=0 | To a solution of 4.58 mmol
2-fluorg-5-methanesulfonyl- b?nzom acid (Example A14(b)) in 6 ml

N, N-dirfetRgRRhted upe’ Zalier o3-S piot pessifpr e itgaiseridrifxample

" 18.0hiist 6ol Wrﬁémérté%bﬁtﬂméfawdqmmtﬁrb wakcstimadab OO E fod 10.1

15

20

3thmih 2Thepiraticinndxidiaiat g eaeist to Pookt wmﬁéa&y&%r}@lmre
awggfaﬁglmﬁ&tw&g%%e%by@m&m;%iﬁaﬂ %ﬁa%qg%%a oric
thareg est\)/wth ethyl ¢ gje ate. T a he cow t'lgi or ar#g ases r|e

ot 2 SSTR kL anter hrredimes st s hkess FRL Orgamc phases
2066/ g7iod spepEtp s erdospcenmiribie yase indfiesbteolislertespoiind as
whiightyeltousiaghid techexdssted witheutfusthprvithiifichtior: (yield-9896 ) yield

MSobn/B)INES el (IMA Y (H00959 EXBMRIBALTHS", 30%, 214.1 (M-CsHg-H,0)",
lmjﬁholln -4-yl-5-nitro-benzoic acid 5 v

Example A23

2-Ethylsulfanyl-5-methanesulfonyl-benzoic acid

o 5~

HCO

o=sr—~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

s

g
HO



To a solution of 12.2 mmol 2-fluoro-5-nitrobenzoic acid (CAS 7304-32-7;
commercially available, e.g. from Fluorochem) in 40 nil THE was added
18.2 mmol morpholine and the mixture was stirred at room temperature

war h6sh7iBe volatiles were removed in vacuo and the residuyerwases/o140s2
resuspended in 25 ml water and acidified to pH 4 10 by dropwise addition

of aqueous HCI. The resulting mixture was stirred at room temperature
for 30 min, and the resulting crystals were then collected by filtration and

dried inhoAcirEeB®TERS AR iuate Camibeneudsalyaiionicolid (Sietdple
3283 (ISn @i )V 26 B¢ fMAFSF mb@0&e weradnpld ARB 8l cesium carbonate and
5- @y@aﬁn%rI@wagwrbwﬁa&@daqme%&m2&%@ eyl ?9@‘8%‘rgémm
g?ded 19, mm;ggva% iy a g(the mlxtgre was then ?1 % at 100C
aﬁf Fthe-Soditm WAS sso ved (3TROm.§ I§8§E“§% RFI

55.8 8929FM&‘!%WEH&%&&T@W%@@H&@énwommgsiﬂaﬁaczt@g The
mneotldopperz20i¢ thiwornide dverboaddediandstiifkeartiositidtelieaiec to
atF2ed thderl2 ol AdastiaRd BisiRINaS e ISR 1O xt ste ep without

teRRSEALIRAA ANRIUASINT \AGUO s #1 e s suspended i

50 ml 1 M aq HCl a extracted 3X Wi e comblned
organic extracts were washed Wlthmﬁﬂ@ldﬂesl over Na2S04 and
concentrated in vacuo. Flash chromatography on silica gel (eluant:

10 heplsstaigthyifaseiaek trmddaerd b tile2beqmpound as a white solid
(yield 55%). MS (m/e): 204.1 ([M-H]", 100%). WO 2006/072436

PCT$ERZ005/014082 -31 Example A29
2- ntyloxy-5-methylsulfamoyl-benzoic acid (a)
5-Chlorgsulfonyl-2-hydroxy-benzoic acid o o\g I-o -G 5 To 3.26 mol

chlordsiifonic acid at 0 C was added 652 mmol salicylic acid in small
portions and the mixture was then allowed to stir at RT for 1 h, then at 50

C for 1 #Rflution of 4.58 mmol 2-fluoro-5-methanesulfonyl-benzoic acid (Example

Al4(b)} in 6 ml N,N-dimethylformamide were added 13.8 mol cesium carbonate and
9.97 mmol 2-methyl-1-propanethiol and the mixture was stirred at 90 °C for 30 rain. The

15 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}: 287.0 ([M-H], 100%).

20 Example A26

5-Methanesulfonyl-2-methylsulfanyl-benzoic acid

To a solution of 4.58 mmol 2-fluoro-5-methanesulfonyl-benzoic acid (Example
Al4{b}} in 6 ml N,N-dimethylformamide were added 13.8 mol cesium carbonate and
25 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



finally at 70 C for 1 h. The mixture was then added dropwise to 1000 ml
ice-water with stirring and stirring continued for an additional 30 min. The
ensuing white crystals were collected by filtration, washed three times
whithagates3and then dried in vacuo at 45 C for 10 16 h to yieldh e dide 14082
compound. MS (m/e): 236.8 ([{37C1}M-H]', 33%), 235.0 ([{37C1}M- H]-,
100%) (b) 2-Hydroxy-5-methylsulfamoyldienzoic acid 00 ~o i 0=T=0 ,N
T0.63 mmol 5-chlorosulfonyl-2-hydroxy-benzoic acid in 120 ml
didh q?%ﬁ’r"e%%‘?@ ARTAEI: “gbﬁbﬂaarﬁﬁﬁ%ﬁ@éhSNWBlwﬁéw@mm
(S dishiigor el tPRIADIMeridnvieds PAsELIRMES adlwed to stir at RT for 1 h.
The mixture was then concentrated in vacuo. The residue was
suspended in 1 M ag NaOH solutidixamplextracted twice with ether. The
a s phase was acidified with 5 M aq HCI, saturated with NaCl, and
e%%@%@?ﬁﬁfﬂ% FHASHbined THE extracts were washed
twice with saturated aqueous NaCl 20 solution and dried with Na2S0O4.
Evaporationfin vacuo yielded the title compound. MS (m/e): 249.0
' %), 231.9 (M+H*, 63%) (c)
2-Hydraxy*&-methylsulfamoyl-benzoic acid methyl ester WO 2006/072436
PCT/EPZOOEE@} 082 -32-001\I io=s=0 N To 77 mmol
2-hydroxy-5-methylsulfamoyl-benzoic acid in 300 ml THE was added 85

mmol Gk aaidiibienixteie heptesl 8t 8- fifohdhoif 40MELL Mgthanol
was then added .and the IXtyre was hl(;:‘glted aﬁ{é)r for 16 h. The mixture
was then codfed to rocit 5 temperatare #nd b At Hrclic? mme!
reSRIGBANBS B B BXs G Hec bies it 20981 teaiperatuettigt 16 h. The volatiles were
acetatedepiane/stichdor essidihans ABidbeA)dmafiard e lIRCRMBRING pH 4
: _HI- 0
10 Mt% m&%é%éd}nghﬂoﬁlq’uéggs/ QCI. The resulting mixture was stirred at room
temperature for 30 min, and the resulting crystals were then collected by filtration and
dried in vacuo at 50 °C to afford the title compound as a yellow solid (yield 329). MS
(m/e): 251.0 ([M-H]’, 100%)

Example A28

15 5-Cyano-2-isopropoxy-benzoic acid

< O/l\

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; W09901455) and 1.32 mmol copper

20 (1) 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 HCI and extracted 3x with ethyl acetate. The combined
organic extracts were washed with brine, dried over Na;504 and concentrated in vacuo.,
Flash chromatography on silica gel (eluant: heptane/ethiyl acetate) provided the title

25 compound as a white solid (yield 55%). MS (m/e): 204.1 ([M-HT", 100%).



(d) 2-Cydopentyloxy-5-methylsulfamoyl-benzoic acid methyl ester 01|
O=s=0 N ito To 2.85 mmol 2-hydroxy-5-methylsulfamoyl-benzoic acid
methyl ester, 3.14 mmol cyclopentanol and 3.28 mmol triphenylphosphine

Wit 2@k I4skE was added 3.14 mmol di-tert-butyl azodicarbexyiaieranehihe:

. mixture was stirred at RT for 2 h. The mixture was then concentrated in
vacuo. The residue was chromatographexj on silica gel (eluant: ethyl
acetate/heptane 2:3) to afford the title compound as a colourless oil. MS
(m/e): 312.1 15 ([M-HJ", 100%) (e)Example A29
2-Cyclopentyloxy-5-methylsulfamoyl-benzoic acid o o 0=s=0i /N To

2 B mlnptitybyctapsrtildsyibangithdsudiaady|-benzoic acid methyl ester
in 10 ml THE was added 20 mmol 2 M aqg NaOH and the mixture was
stiesl ab b daeh - ThaiWie)-BeRai x2#B36 PCTJEP2005/014082 -33
mixture was then extracted twice with ether. The aqueous phase was
acidified wigh 10% aq citric acid and extracted 3 times with ethyl acetate.
The combifed organic phases were dried with Na2SO4. Evaporation in

1
vage pifowed by trituration in ether afforded the title compound as a
white sdlid. MS (m/e): 298.3 ([M-H], 100%) 5 Example A30

. 5-Methanesulfonyl-2-(2,2,3,3,3-pentafluoro-propoxy)-benzoic acid FF O

5

10

15

20

FR=©=8=0 Prepared in analogy to Example Al14(c) from
2-fluago-5-methanesulfonyl-benzoic

To 3.26 mol chlorosulfonic acid at 0 °C was added 652 mmol salicylic acid in small
portions and the mixture was then allowed to stir at RT for 1 h, then at 50 °C for 1 h, and
finally at 70 °C for 1 h. The mixture was then added dropwise to 1000 ml ice-water with
stirring and stirring continued for an additional 30 min. The ensuing white crystals were
collected by filtration, washed three times with water, and then dried in vacuo at 45 °C for
16 h to yield the title compound. MS (m/e): 236.8 ([{*’ClIIM-H}", 33%), 235.0 ([{¥’Cl}M-
HJ', 100%)

b) 2-Hydroxy-5-methyvlsulfamoyl-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 NaC}
solution and dried with Na,SO,. Evaporation in vacuo yvielded the title compound. M$
(m/e): 249.0 (M+NH,", 100%), 231.9 (M+H?, 63%)

{¢) 2-Hydroxy-5-methylsulfamoyl-benzoic acid methyl ester



10

15

acid (Example A14(b)) and 2,2,3,3,3-pentafluoro-I-propanol. MS
(m/e):346.9 ([M-H]-, 10 100%) Synthesis of compounds of formula |
according to the invention Example 1
WAIB@readio-thiazol-2-yl)-piperazin-1-ylj-(2-isopropoxy-5-mettemeswEanyls:
phenyl)- methanone 15 a) 1-(5-Bromo-thiazol-2-yl)-piperazine A mixture of
2.06 mmol 2,5-dibromothiazole, 6.17 mdt piperazine and 6.17 mmol
trletolagnme in 6 ml tetrahydrofuran in a sealed tube was heated at 160 C
for 20 miin under microwave irradiation. The reaction mixture was
tra‘fed and the residue - was purified by chromatography (Si02,
metifanol/dichloromethane) to afford the title 20 compound as a white
ci¥staftine solid (yield 94%). MS (m/e): 250.0 ({s1Br}M+H+, 100%), 248.0
{79BrIM+H+, 76%). b)
14-(5-Bromo-thiazol-2-yl)-piperazin-I-Al-(2-isopropoxy-5-methanesulfonyl
pirenylinmetaRane:§-6néthryNuBimb§l behizdic ad¥ Q‘S@E%WQF was added 85
2&9}%9&%%@143 th/Ezﬁép Onfl/ Ql(f' %t% é?’o-zl‘-? g 59 urpl?nno ano as: then added

2-1ISOpropoxy-5-me sthanesu benzoic acid” (Examp Ie
tSRARYe PRREHA wﬂ&%{a@j@w% é@géﬁ/w bezm!%ﬁ#mwzﬁirm cp«éqd tRmROIm
N@pridtmpﬂﬁbgdamm&mddlﬁrﬁzﬁmﬁiQI residue was chromatographed on silica gel

e red at
e S M e
é téfrle éhf\gn% 'ajf%’l/(‘j d the title compound as a white foam (yield

MS (m/e) 4903 ({81}Br M+H+ 100%) 4883 ({79Br}M+H+, 84%)).

[4 (4 methyl thlazol 2-yl)- plperazm -1- yI J methanone to a)

%4 methyl-thiazole To a solution of 21.7 mmol diisopropylamine in
50 etrahydrofuran was added dropwise 19.7 mmol butylmagnesmm
chlori Hon (2 M in tetrahydrofuran) and the

To 2.85 mmol 2-hydroxy-5-methylsulfamoyl-benzoic acid methyl ester, 3.14 mmol
cyclopentanol and 3.28 mmol triphenylphosphine in 10 mi 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 i 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-methvlsulfamoyl-benzoic acid

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



mixture was stirred at room temperature overnight. 10.1 mmol
4-methylthiazole was then added and stirring continued for 1 hour at

room temperature. Finally, a solution of 15 25.7 mol iodine in 50 ml
vweimbyoyefsgan was added dropwise and stirring continued {Qfya o588z
h. The reaction mixture was then quenched by addition of 20% aqueous
sodium thiosulphate solution and the mixtgre was extracted three times

with ethyl acetate. The combined organic phases were dried over sodium
sulphate ane thonesniaieddvicevatuehehidm agogoap phA8i@B, acidified with 10%

etk@dh@@&m@n@f@emar&ml@ COmpeNsaata IR0 RRlIBYIgibhases were

83%%\(;' 2]‘125 M+H+, 100%
R0 2 S 2 Dl g ether affrded he e

2 %W@ﬁ%ﬁ?l%ﬁiéﬁzﬂ RisotH RS hE aHeP%b0 mmol

triethylamine in 4 ml tetrahydrofuran in a sealed tube was heated at 160 C

5 for 2 h under microwave irradiatiodxFimpleeddion mixture was

concentrated and the residue was 25 purified by chromatography (Si02,
métMativifdisHforgiriz {3k}, foraffafththe-plep@ompeurndcasid yellow oil
(yield 65%). MS (m/e): 184.3 (M+H+, 100%). c)

(2-1so Wy -5-methanesulfony-I-phenyl)-f4-(4-methyl-thiazol-2-yi)-Diper
azj I ethanone WO 20061072436 PCT/EP2005/014082 j-350 0\
N 0= Prepared in analogy to example 1 (b) from
2-isopipoxy-5-methanesulfonyl- benzoic acid (Example Al) and
1-(4-methyl-thiazol-2-yl)-piperazine. The crude material was purified by

chromategraphyn(Sitdgethfacgiataii¢ntaoe) 2ofyielo-thetilaaeaiayisknzoic
5 Qé@{hmﬂﬁ@bx%&%?ﬂ%’ sohd eviele St M%QOBAS& 434+ M%’g [M-HJ,

100%). Example 3 (2-Isopropo)cy-5-methanes nyl- pheny -

10 [4- @90 ethyl-thiazol-2-yl)-piperazin- I-yl]- methanone a)

15

20

2-lodo-5-methyl-thiazole 10 Prepared in analogy to example 2 (a) from
5-methylthiazgtahifieEroatep sy ol fovms B dritiesk iy € by ohe aieeraphy

(Si02, ether/heptane) to yield the titte compound as a brown oil (yield

69%). MS (m/e): 226.3 (M+H+, 100%}akple 1
1-(5-Methyl-thiazol-2-yl)-piperazine Prepared in analogy to example 2 (b)
from(8-mdene-thatiaylathingateranfl-1-yl]-(2-isopropoxy-5-methanesulfonyl-phenyl)-

methanone

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

A mixture of 2.06 mmol 2,5-dibromothiazale, 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 (8i02, methanol/dichloromethane) to afford the title
compound as a white crystalline solid (yield $4%). MS (m/e): 250.0 ({mBr}Mﬁ—H* 100%),
248.0 ({"Br}M+H", 76%).

b} {4-(5-Bromo-thiazol-2-yl)-piperazin-1-yli-(2-isopropoxy-5-methanesulfonyl-

phenyl)-methanone




15 piperazine. The crude material was purified by chromatography (Si02,
methanol/dichloromethane) to yield the tide compound as a yellow oll
(yield 32%). MS (mle): 184.3 (M+H', 100%). c)

W Agsorewsxy-5-methanesulfonyl-phenyl)-f4-(5-methyl-thiazahlZeybHpip en:
zin-1_yll- methanone O OJ S 'Y, ON N O=j=0 20 Prepared in analogy to
example 1 (b) from 2-isopropoxy-5-metttanesulfonyl- benzoic acid

(Exam%g Al) and 1-%1;methyl-thi_azol-2-y|)-piperazine. The crude material
WO 20087675438 POFEPRIHS b2a0BL¥Y 56 Metbinemidentybenzoic acid

clifaaatlgraphy /(02 ethyt clcetateieplant) e saldithe e sempaund 24
AP WRRIOAHTL PRI MPATE] 18T Hinl P20 SRR

4, [4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazin-1- _
-(E%%gﬁfé’;?B{i?%%%‘fﬁéﬁ%%?%hW %"pﬁg‘hyl)%%%ﬂé%?f@%ted in vacuo,

5 405rBreiertplaz iy tinipertatifleboarb ofipidedaitk thte butybesierada white
nﬁ&wwcﬁﬁ%mmg|(%é;d@m@h@m@%%bwwﬁz@rhbi%ﬁ&;H*, 849%).

10 Tal2

piperazinecarboxylate and 74.1 mmol triethylamine in 24 m

tetrahydrofuran in a sealed tube was heated at 160 C for 30 min under
microwave irradiation. The reactionf##8l&2 10 was concentrated and the
residue was purified by chromatography (Si02, ethyl acetate/heptane) to
affoleriieRfty compbiraudl wriumiiradlydei s durlc aent Bebopinezin- 1-yl)-
(metha@®6¢e2 ({81Br}M+H', 100%), 348.2 ({79Br}M+H', 98%). b)
4-(5-Phenylsulfanyl-thiazol-2-A)-piperazin-l-carboxylic acid tert-butyl ester

: B) AN

4-(5-ro-t az(lé—ﬁ-piperaz,i,ne-l-carquylic acid 15 tert-butyl ester in

6 ml tebahyAHSHeR 44@@&9&%@3&&@&%%&@ mltetrabygrefuran was added
bdtybithiai? Satutiohb(itybxMgire siexahiyraded dhaioniX Lk iwaaalifcRefatan )% &4 the
fah e Ras &ﬁ@&'ﬁ%%kﬁ%@?%%ﬁ@ﬁk%ﬁ'm mr}le%gzlthiazole was

te&reg}hx&iég uran was then a g(} d %pwise over 15 min and the reaction
mixtare was then STewed i Waith {8 T8t W8 prRtA FhERdhe goRiution of

15 mixtlirecliadittidn Pomdeshidrobtinmtent piitee! drepticermixtatier2@ voasinued for

exfackes thraddiransivithieiby wectaiedatayd OfuRRIn b 268Laqueous
CQ&HM&%%Q&JN& 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

20 solid (yield 83%}). MS (m/e): 226.1 (M+H", 100%).

25

b) 1-{4-Methyl-thiazol-2-vi)-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 (5102, methanol/dichloromethane) to afford the title
compound as a yellow oil (yield 65%). MS (m/e): 184.3 (M+H", 100%).

¢) (2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-(4-methyl-thiazol-2-vl)-piperazin-1-y1]-

methanone




phases were dried over sodium sulphate and concentrated in vacuo.
Chromatography (SiO2, ethyl acetate/heptane) afforded the title
compound as a yellow crystalline solid (yield 76%). MS (m/e): 378.3

W $6110344880). C) _ _ _  PCT/EP2005/014082
4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazine-I-carboxylic acid tert-butyl
ester 25 To a solution of 1.06 mmol  _ 35

4-(5-phenylsulfanyl-thiazol-2-yl)-piperazine-I- carboxylic acid tert-butyl

ester in 10 ml dichlor ethane was added 2.65 mmol meta-

chloroperbenzmc nd the mixture was stirred at room temperature for

ixture was then diluted with dichloromethane and

rated aqueous sodium bicarbonate solution and

the’ﬁ' ith water. Jhe grganic phase was dried 30 over sodium sulfate and

corcentrated in vacduo to afford the tide compound as a yellow crystalline

solid (yield 77%). MS (m/e): 410.3 (M+H+, 100%). d)

1-(5-Belizenwdilicmglagide skample gifer fvme Hyopogiayidenti@anesul fonyl -

2(1&%7@4&3@ @@Hﬂ?@@0)64944%2[@%@{[%2%@1%@11@59%@fﬂfécmde materal
5 sbelglzg ch?u"l?r%t |azo g()m%ﬁﬁ%alpe arbox I|c amgés?ft butyl

este i 10 midioxane Wide" 7 Fﬁ’FﬁB ﬁ%ﬂ%} E’Iﬁlﬁ)‘ffaﬁpound

5 SOl BATLMbRR M&Wes)ohﬁ&nﬁlé ﬁ?%th PSR KR NGBIE 005, h.

The reaction mixture was then cooled to 0 C and diluted with ether. The

resulting 5 crystals were collected by:{iltration and washed with ether to
afford the title compound as a Ilght brown crystalline solid (yield 81%).

M& (B0 Nkihlhie AR enyI) {4-(5-methyl-thiazol-2 g péperaz: -1-yl}-

[4415 ennzenesulfonyl -thiazol- -yI) piperazin-1-xIl-(2-isopropox
n esu ony‘f phenyl)-methanon e 'N sYNJ p N 0TO 10 Prepared in analogy

to exam le_1 (b) from.2- ISopropoxy 5-methanesulfonyl- benzoic acid
(Easaﬁp%’ﬁéﬁﬁ%%zenesulfonyl thiazol-2-yl)-piperazine
to hydrochiagided the-aupe: aleHaknas RNH SRS HADBIO WAL S/ era
methanolffll romet an?}}k](/ée%)d F}Et e compound %sawhlte
stqa?llne so ylchrll\a H/E)S péa&?ﬁﬁqﬂel Beitisggmpound as a
( il GO A0YS BAfmie:26.3 (M+H', 100%).

(2- Isopropoxy -5-methanesulfonyl-phenyl)-{4-[4-(2-nitro-phenyl)-thiazol-2-yl
|- BiR & 5exi Bl RIANE S perazine

Prepared in analogy to example 2 (b) from 2-iodo-5-methyl-thiazole and
15 piperazine. The crude material was purified by chromatography (SiQ;,

- methanol/dichloromethane) to yield the title compound as a yellow oil (yield 32%). MS
(m/e): 184.3 (M+H", 100%).

c) {2-Isopropoxy-3-methanesulfonyl-phenyl)-[4-(5-methyl-thiazol-2-vl)-piperazin-1-yi] -
methanone

o= SWO

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



CN O $1I N~ O=N N 0=T=0 / Prepared in analogy to example | (b) from
2-isopropoxy-5-methanesulfonyl- 20 benzoic acid (Example Al) and
1-14-(2-nitro-phenyl)-thiazol-2-ylj-piperazine dihydrochloride. The crude

Wwaatenar4sss purified by chromatography (Si02, ethyl acetateiineaxe) 4682

10
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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 Iﬁ‘s(ﬁ“f St Bp st nmatosiaRhe i hHars BiR hskiars) #o-1is)h i s ieempound
arowitffevhie Reos/0Ad/36 ROIYER2DEZAI JUB8H 3B etk).
2=piperazin-1-yl-thiazole-5-carbonitrile Prepared in analogy to example 2

(b) from 2-chloro-1,3-thiazole-5- carl&n&rlz% nd piperazine. The crude
material was purified by chromatograph)% Si

met h t eld the trtl ound as a
o TR st
égf’&j %?1838% 5-methanesulfonyl-benzoyl)-piperazin-1-yll-thiazole-5-
O N O S O Prepared |n analog to example 1 (b) from

2-piperazin- 1 yI thlazole 5 carbonrtrlle The crude materlal was purlfled by
chromArSY iy Sfoome 2 dcdbremntbiamis tibmewbipribremddon in
ethieryipiaidtie kiteaod b bunddsrahvitaior/staling sotidh(yield68%)a sealed
MGHEWE) héi3edad Mo ki fk00 % inFABIRIBfobave irradiation. The reaction mixture
{44-(@4:Richlar %@B@é&&n AR e By SR PR ™
methan sulfony hfrfe )Lh ano

acetate eptane) to afford the title compound as a white crystalline solid (yield 68%). MS

(m/e): 350.2 ({¥'BriM+H", 100%), 348.2 ({"Br}M+H?, 98%).

b} 4-(5-Phenylsulfanyl-thiazol-2-y1)-piperazine-1-carboxylic acid tert-butvl ester

To a solution of 1.44 mmol 4-(5-bromo-thiazol-2-yl)-piperazine-1-carboxylic acid
tert-butyl ester in 6 ml tetrahydrofuran at -78 °C was added dropwise 1.44 mmol n-
butyllithium solution (1.6 M in hexane) and the mixture was stirred at -78 °C for 10 min.
A solution of 1.58 mmol diphenyl 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
(SiO,, ethyl acetate/heptane] afforded the title compound as a yellow crystalline solid
(yleld 76%). MS (m/e): 378.3 (M+H", 100%).

¢} 4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazine-1-carbo

lic acid tert-butvl 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
rezction 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



"YNJ CIl O=S=0 CI Prepared in analogy to example | (b) from
2-isopropoxy-5-methanesulfonyl- benzoic acid (Example Al) and
1-[4-(2,4-dichloro-phenyl)-thiazol-2-yl]-piperazine 20 dihydrochloride. The

wbudesnrvatesial was purified by chromatography (Si02, PCT/EP2005/014082

15

20

25

methanol/dichloromethane) (yield 17%). MS (m/e): 558.1 ({S7C1}M+H+,
19%), 555.9 ({37CI35C1 }M+H+, 58%),%54.1 ({35C1}M+H+, 100%). WO
2006/072436 PCTIEP2005/014082 -39 Example 8
(2-IsopFeporiBomefAaiasmed Ay spbraptiesulisaylitivahib 2o/ RpjPepiziecalzin
-|a;ﬂbmﬁthaaam%tarapamdrim analpgioiarexep el (RbHRRR 7.32 mmol .
5 Sepi : 2 o : tori i
compound as a ff%ut yelfow eryStafithe so da'lé]iqéild'tgé%ﬁt. I\?ée §.resputing
(MRS vsteslenteo hedhrapexy st rstied mash mdey kprigond gt aitrepound as
-thibgtol R2epfrRiyardinie-dojil (NdthaltoneVd @r/e):NOXNI-N-0O186%).10
Prepared in analogy to example 1 (b) from
[? 40 . ]

A FIRI ALY Co %, 9 {{pcnk 1 ¥ i J |2‘,‘|_.Au 1C)
1 fhitrestinaza v iRipeRAinge The crude material was purified by
chromatography (Si02, ethyl acetate/heptane) followed by trituration in
ether to yield the title chanound as a yellow crystalline solid (yield 67%).
MS (m/e):. 15 455.4 (M+H+, 100%), 472.0 (M+NH4+, 100%). Example 9 -
(2 fopaXx \5;'1?ne esulfonyl-phenyl)-
[4- -pﬁéﬁyﬂr[l,ZA]t&u jJazol-5-yl)- piperazin-I-yl]-methanone O rN

i
8, X

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-(5-benzenesulfonyl-thiazol-2-yl)-piperazine
hydrochloride. The crude material was purified by chromatography {Si0,,
methanol/dichloromethane) to yield the title compound as a white erystalline solid (yield
47%). MS (m/e): 550.2 (M+H, 100%), 567.2 (M+NH,", 100%),

Example 5

(2-Isopropoxy-3-methanesulfonyl-phenyl)-{4-{4-(2-nitro-phenyl)-thiazol-2-y1}-
piperazin-1-yi}-methanone

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[4-(2-nitro-phenyl)-thiazol-2-y1}-piperazine
dihydrochloride. The crude material was purified by chromatography (8iO,, 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



10

15

20

N,S NUJ N 0==0 | 20 Prepared in analogy to example 1 (b) from
2-isopropoxy-5-methanesulfonyl benzoic acid (Example Al) and
3-phenyl-5-piperazino-1,2,4-thiadiazole. The crude material was purified

Whesrsitdtography (Si02, ethyl acetate/heptane) to yield theCtitleer200s/014082

compound as a white crystalline solid (yield 69%). MS (m/e): 487.3

(M+H+, 100%). WO 2006/072436 PCT/EPR2005/014082 -40 Example 10
-2- (2, ,2-trifluoro-

LB BERRBIHIE v 1}- thiazole- 5 carbonitrile /~OF N

FN “'Ne [a\l-eQiz inanalogy.ig ?X ]abﬁlmol“ 5- cgrbomtnle and
5- methane fonyl 2 2-trifluoro-|- methyl e ox enzoic acl
(ESRSTApRE %ﬂaﬁbd% fﬁrﬁeralzwrrbleyrfﬁrﬁ%@eearawhlé §Brample 6(a)).

Thetlruelédinidteralatras P ueifietdbicinio natpgragphys 6SiBiRs athydlline solid (yield

agpteise ptane)dolowad by tifayation in ether to yield the title compound
as a white crystalline solid (yield 59%). MS (m/e): 489.1 (M+Ht, 100%),

10 Exam Ie 111

vy RONY QA BID Ghes fiazese -yll-t
mahﬁ@éﬂlscarbonrtrlle F 00FNFF YNJ N O 5 0 Prepared in analogy to
example 1 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro- 15

ethoxy)- benzoic acid (Example A3) and

2-piperazin- It iazple-5-carbonitrile (Example 6(a)). The crude material
was pur |f|e yichr ography (SiO2, ethyl acetate/heptane) followed

M@uﬁ)n ethgrsoglreld the title compound as a light

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-miethanesulfonyl-
benzoic acid (Example A1) and 2-piperazin-1-yl-thiazole-5-carbonitrile. The crude
material was purified by chromatography (8i0,, ethyl acetate/heptane) 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

Cl

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 ({CliM+H", 19%), 555.9
({7CP°Cl IM+H", 58%), 554.1 ({°ClIM+H?, 100%).



brown crystalline solid (yield 57%). MS (m/e): 475.0 (M+H}, 100%), 492.3
(M+NH4', 90%). 20 Example 12
2-[4-(2-Cyclopentyloxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazol
webrogabanifrile WO 2006/072436 PCTIEP2005/014082 -4}k MpNasiiok
N 0=5=0 Prepared in analogy to example 1 (b) from
2-cyclopentyloxy-5-methanesulfonyl- beggqic acid (Example A4) and
2-piperazin-l-yl-thiazole-5-carbonitrile (Example 6(a)). The crude material
was purified by chromatography (Si@2ywsihes acetate/heptane) 5 followed
by trituration in ether to yield the title compound as an off-white crystalline
sditel{yieleh 6:406) niviB (egelfod Bl B {MiHH 4- (300 txashlgl 1-Biperazin-1-y1] -
2-lfetRafotlopropylmetho)cy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-t
hiazole-5- carbonitrile (N SYN--,,J 10 N 0=7?=0 Prepared in analogy to
exampkrep{bdfiomdagydlopropylaietbbiy:s 2 rhethanésuttonykbdnzoit

5 a%éEa&ﬁmmsﬁm@ma&mwa%ﬂr&édﬂb%ﬁﬁo Apep '&!i@z (Example

6( tude material chromat aph 2, et

ac”é)g atenn /% éﬂe %ﬁg‘%yyﬁl{j rati %rt?%/r(foe er yleTg %fgé %‘%Sﬂﬁgﬁlﬂﬂfimhd

aéﬁewmﬁééia\/&@téﬂ ird BHRNIFEILG98). MS (m/e): 447.3 (M+H+,

100%). Example 14 2- ' .
DiyiIRRA v

MMM@B}%HMMEH%@@W% -benzoyNrRIPAraz
ole-5¢ carbonltrlle 004-, ~N1J N _N--,J ~
N

meéthan
0 OJ\
N

K’Y =5=0

10 i

Prepared in analogy to example 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):

15 455.4 (M+H", 100%), 472.0 (M+NH,", 100%).

Example 9

(2-Isopropoxy-5-methanesulfonyl-phenyl}-{4-(3-phenyl-{1,2,4] thiadiazol-5-y1)-
piperazin-1-yl]-methanone

20 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 (8iO,, ethyl acetate/heptane) to yield the title
compound as a white crystalline solid (yleld 69%). MS (m/e): 487.3 (M+H", 100%).



10

15

20

20 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
wi@sopsisifiast by chromatography (SiO2, ethyl acetate/heptaperiaibauwsad.os:
by trituration in ether to yield the title compound as a white crystalline
solid (yield 61%). MS (m/e): 461.3 (M+H4{ 100%). WO 20061072436
PCT/EP2005/014082 -42 Example 15
2-[4-(2-Cyclohe)cyloxy-5-methanesEfapledénzoyl)-piperazin-1-yl]-thiazol
e-5- carbonitrile 0 0-0 ("N N 0=6=0 5 Prepared in analogy to example 1
(b3-oii-2ethanerléprist2 5 24 Srteiflisetfdnyethdratbiccpche g ExAhpiberAZy-1-yi)-
anbi2:=plipsrazbodityliéhiazole-5-carbonitrile (Example 6(a)). The crude
material was purified by chromatography (SiO2, ethyl acetate/heptane)
followed by trituration in ether to yield the title compound as a white
crystalline solid (yi %). MS (m/e): 475.4 (M+Ht, 100%). 10 Example

N

6
2 Tﬁ?@ﬁ%u\t&y -5-Methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-ca
rbonitrile N=._...(S~ | ~N 0=7 =0 Prepared in analogy to example 1

(b) from 2- |sobutoxy -5-methanesulfonyl-benzoic acid (Example A8) and
2-piperBATREY IRARE 8 %%@ﬁ&ﬁ%g/@fﬁr%m@@e&)‘—)‘ﬂfﬁéﬂé -Ehdtrifluoro-1-

ma:tahﬂl—wmcp)mémxbycmdh(Gmaipgmp}‘m(&qapaﬁ%acﬁtatﬁlhﬂ@taﬂﬁbomtrﬂe

f
C?!%gﬁ&%(& btu(?y%%gg%ﬂ%% )Hz%rcg (&I\{/l%g}l-?-% Bg%o%g Exa gml)él 17
%V@FSB Haﬂggﬁ%&&r R iBe HaTeagRotRg Foueite

2@@&%@@4%@@9%)Nd5 (®(¥M489.1 (M+H", 100%), 506.1 (M+NH,", 78%).

Example 11

2-{4-[5-Methanesulfonyl-2-(2,2,2-trifluoro-ethoxy)-benzoyl}-piperazin-1-yl}-thiazole-3-
carbonitrile

=& J\Q

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 (Si0,, 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



N O=S=0 WO 2006/072436 PCT/EP20051014082 -43 Prepared in
analogy to example 1 (b) from 2-cyclobutoxy-5-methanesulfonyl- benzoic
acid (Example A9) and 2-piperazin-I-yl-thiazole-5-carbonitrile (Example
rude material was purified by chromatography (Si
Wg((g:%el%gﬁt/ea-hgﬁane) followed by trituration in ether to yield the(%%ﬁ?zee@@msz
compound as an off-white crystalline 5 §2qd— (vield 54%). MS (m/e): 447.2
(M+H+, 100%). Example 18

2-[4-(2-sec-Butoxy-5- anesulfonyl-benzoyl)-piperazin-I-yl]-thiazole-5-c
arbonitrile ONz~¢ S =S=0 Prepared in analogy to example I (b) from
2-sec-butoxy=5 esulfonyl t0 benzoic acid (Example A10) and

2-piperaz] Myl thiagsle-5-carbonitrile (Example 6(a)). The crude material
was putified by chfSifiatography (SiO2, ethyl acetate/heptane) followed
by trituration in ether to yield the title compound as a white crystalline solid

(vield 32spprrdSn andyzs 40eaagnplet-{b G09%) 2 Exdoyphenloxy 5 -methanesulfonyl-
2-bnia 2 Imelpl RroReRy)-piseathanesulfamdibe naoyspinerazifebivlb a)).
nigzale ocatbaniile Ot A 0250 Rrepaied Danaleqy (o sxample §
(b) from 2=(2,2-dimeth -propo>2’y_!g- metirarte Ul Oy hen26feSEgrtane
5 (EeHAmd Wdrwatiep ipathenio ke sides oorambastieo fExhitesiystalline
6(s)lid Theldsade) vd ¢niad e pUivieH Hyagwomatography (Si02, 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+Ht, 100%).
Example 20 2-[4-(2-tert-Butoxy-5-r%/é‘gﬂ%&alfonyl-benzoyl)-piperazin-
8Ie-5-carb]?£&ile WO 2&06/07 43 _IECT/E 2005/014082 -44-Q

s ltlles

yclopropy oxy-3-methanesultonyl-benzoyi)-piperazin-1-yl]-thiazole-5-
carbonitrile

N /w
NSy
\<\—rr\s O—“—?:O

10

Prepared in 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 (81O, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound as a white

15 crystalline solid (yield 75%). MS (m/e): 447.3 (M+H", 100%).

Example 14

2-[4-(2-Cyclobutylmethoxy-3-methanesulfonyl-benzoyl)-piperazin-1-yl)- thiazole-5-

carbonitrile

20 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%).



Prepared in analogy to example 1 (b) from
2-tert-butoxy-5-methanesulfonyl- benzoic acid (Example A12) and
2-piperazin-l-yl-thiazole-5-carbonitrile (Example 6(a)). The crude material
wasgaifies by chromatography (SiO2, ethyl acetate/heptang) - folpweshs»
by trituration in ether to yield the title compound as a white crystalline solid
(vield 52%). MS (m/e): 449.3 (M+H+, 50%), 466.4 (M+NH4+, 100%).
Example 21
(2-1sopropoxy-5-methanesulfonyl-pliemyipigdr§5-methanesulfonyl-thiazol-2-
yl)- piperazin-1-yl] -methanone 10 a)
4-telvietiyldotianybiiaznbBadspinerdziee:beprbpyiia Reiq ety s.
estghREepared in analogy to example 4 (b) from
4-(5-bromo-thiazol-2-yl)-piperazine-1- carboxylic acid tert-butyl ester

(Example 4(a)) and di yl disulphide. The crude material was purified
by chromatographly ($©2; ethyl acetate/heptane) to afford the title
compound as™ay crystalline solid (yield 78%). MS (m/e): 316.3

(M S1p0%)” 15 by~
4-(5-Metianesulfofi§fthiazol-2-yl)-piperazine-I-carboxylic acid tert-butyl
ester Prepared in analogy to example 4 (c) from

5 4-(5-mépisefanyhahigy ol aplpibrakine-2-catbissylicgcihietiabutylfonyl-

0 crystalline solid (yleld 99%). MS (m

eﬁa&a%a@@aﬁmﬁ@nwaﬁwé% aln T tﬂﬁsz&g@%%&.}%@@*} Bfks(2)).

?ﬂ ell w cr sga Iwa% sol| %/ 60/% E’m/%: 348.3 (M+H+, 100%).
anesul onyit zo}}rﬁnf 2B LM %T&ﬁﬁ@emane)
Ple \p@é Im( gﬁgrgqu@n@@%mm@dyﬂ@ﬂﬁ compound as a wh1te crystalline solid
4-(Gederanaedsl{any)- tinagh2-1); pipaazine-l-carboxylic acid tert-butyl
ester and hydrogen chloride solution. The crude material was purified by
recrystallisation from ether to affordg "‘Qtﬁlige compound as a light brown
(M+H+ 100%). 25 d)
enyl)-14-(5-methanesulfonyl-thiazol-2

e 5&%’5%?#&?5?@%%8%%7%4@%@@%@% s hpgitile

oN -S rl1 O == pared in analogy to example 1 (b) from
2- |sopropoxly-5 ulfonyl-
N—s_
\<~Y Q= ?-O

Prepared in analogy to example 1 (b) from 2-isobutoxy-5-metharesulfonyl-benzoic
acid (Example A8) and 2-piperazin-1-yl-thiazole-5-carbonitrile (Example 6(a)), The

15 crude material was purified by chromatography (SiO,, ethyl acetate/heptane) followed by

20

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-53-methanesulfonyl-benzoyl)-piperazin-1-ylj-thiazole-5-
carbonitrile

0 C.l/zt7

K\N*@
N—H\iYN\)

N Ox?=0



benzoic acid (Example Al) and
1-(5-methanesulfonyl-thiazol-2-yl)-piperazine hydrochloride. The crude
material was purified by chromatography (SiO2, 5
wetbanal/gighloromethane) to yield the title compound as a whfiRpaoos/014082
crystalline solid (yield 43%). MS (m/e): 488.1 (M+H+, 100%), 505.0
(M+NH4+, 75%). Example 22 [4- - 43 .
(5-Methanesulfonyl-thiazol-2-yl)-piperazin-1-yl]- [ 5-methanesulfonyl-2-
(2,2,2- Hifpersed-ib-prsihgl-ttlasnypletidhy fromethandote: foxp-6-matsyisulfondi-
1%&zairulefim@n8r@n9\redda@@m&l@ﬁm%@e %(Qrﬁ&fﬂnle (Bxample 6(a))
5- etha esul onyit-2 uo 0-l- meth - 15
(Examp‘lle V) an%l Tf’onytf)ﬁﬁzé BIL! 9)/ ?5‘?%‘8 eptane)
hf@lcl@wbhﬂ&n(mlé ghee}p wﬂé mgéemmw@s pusifieehBy crystalline

s chysiid adagtaptn) . (SO eIy agelatatcone) followed by trituration in
ether to yield the 15 tide compound as a white crystalline solid (yield

29%). MS (m/e): 542.2 (M+H+, 100%), 92(M+NH4+ 65%). Example
23 (2-Cyclopropylmethoxy-5-meth SRS $1-phenyl)-
[4-(5-methanesulfonyl-th azoI- - ylI)- plperazm I -yl]- methanone SNJN d°

oINS e R o AT AB Bk - thiszole.-casbonitle

2-cyclopropylmethoxy-5- methanesulfonyl-benzoic acid (Example A5) and
1-(5-methanesulignylthiazol-2-yl)- piperazine hydrochloride (Example
21(c)). The gerug ial was purified by chromatography (SiO2, ethyl

aoega_t%gﬁﬁ{ané) f ed by trituration in ether to yield the WO

2006/0¥2436 PCTIEF2005/014082 -46 title compound as a yellow
crystalline solid (yield 36%). MS (m/e): 500.1 (M+H+, 100%), 517.2
(M+NH## 5986 finkxaloplectample 1 (b) from 2-sec-butoxy-5-methanesulfonyl-

10 benzoic acid (Example A10) and 2-piperazin-1-yl-thiazole-5-carbonitrile (Example 6(a)).
The crude material was purified by chromatography (810, ethyl acetate/heptane)
followed by trituration in ether to yield the title compound as a white crystalline solid
(vield 34%). MS (m/e): 449.4 (M+H", 100%).

Example 19

15  2-{4-[2-(2,2-Dimethyl-propoxy)-3-methanesulfonyl-benzoyl}-piperazin-1-yl}-thiazole-
5-carbonitrile

Q
Nz\ﬁj{ 0=5=0

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-
20 carbonitrile (Example 6(a}). 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 (yleld 689%). MS (m/e): 463.3 (M+H", 100%).

Example 20

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



(2-1sobutoxy-5-methanesulfonyl-phenyl)-
[4-(5-methanesulfonyl-thiazol-2-yl)- 5 piperazin-1-yl]-methanone O ~N -s
SYNJ 0 N 0=5=0 Prepared in analogy to example 1 (b) from

whisbutaxs-5-methanesulfonyl-benzoic acid (Example A8)paRdkr2005/014082

10

15

20

25

1-(5-methanesulfonyl-thiazol-2-yl)-piperazine hydrochloride (Example
21(c)). The crude material was purified.bya chromatography (Si02, ethyl 10
acetate/heptane) followed by trituration in ether to yield the title compound
as a white crystalline sg<d (yield 40%). MS (m/e): 502.0 (M+H', 100%).
Example 25 Q
Rac -(2- sec-E BUft y- hanesulfonyl-phenyl)-[4-(5-methanesulfonyl-thiaz
IF 1-ylfF“methanone -SO ~IN T N~ O N 0=~=0 15
Prepare n analog fi e‘?(ample 1 (b) from
rac-2-sec-butoxy-5-methanesulfonyl- benzoic acid (Example A10) and
1-(5-mBtheates inforalbehitzeamply-bibe foin@- thytelrothiprice diExaempfenyl-
21ke)oil haLudapIRISIA A pified Dy pmamew@mn@mﬁmk 6(a)).

acetate/heptane) follo ed rt aton n ethe eld the title ompo nd
| a%cgﬁgo?f‘ & ﬂ)aégﬁﬁﬁafflne sI ylleafdcl) %-1'39?‘)’ ﬁ@%ﬁ%’fpﬁﬁ%’ﬁf e

géo}éypgggbygtrwwl'n ﬂ!;@%y sl ﬁhp[@tlz@ompound as a white crystalline solid

[2¢f21a-RimeMy ¢ prepoxy)35vnetiapesil irsay-piemel;, 100%).

[4-(5-methanesulfonyl-thiazol- 2-yl)- piperazin 1-yl]-methanone WO

2006/072436 PCT/EP2005/01408 0 O r-N S SYNJ 0 ~- 0=S=0

Prepared in analogy to example 1 ’5“1’?}?&% *(2,2-dimethyl-propoxy)-5-
(2-Isopropoxy-5-methanesulfonyl-phenyl}-{4-(5-methanesulfonyl-thiazol-2-yl)-
piperazin-1-yl}-methanone

a) 4-{5-Methvlsulfanyl-thiazol-2-yl)-piperazine-1-carboxvlic acid tert-butyl ester

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 crade
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-buty} ester

Prepared in analogy to example 4 (¢} from 4-(5-methylsulfanyl-thiazol-2-y)-
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%).

c) 1-(5-Methanesulfonyl-thiazol-2-yl)-piperazine hvdrochloride

Prepared in analogy to example 4 (d) from 4-(5-methanesulfonyl-thiazol-2-y1)-
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-methanesul fonyi-thiazol-2-v1)-

piperazin-1-yll-methanone




methanesulfonyl-benzoic acid (Example All) and
1-(5-methanesulfonyl-thiazol-2-yl)- piperazine hydrochloride (Example
21(c)). The crude material was purified by 5 chromatography (SiO2, ethyl

vaselaiahentane) followed by trituration in ether to yield the IlglﬁEPZOOSIBMOSZ

10

15

20

compound as a white crystalline solid (yield 36%). MS (m/e): 516.2 (M+H',
100%). Example 27 (2-Cyclohexyloxy-5amethanesulfonyl-phenyl)-
[4-(5-methanesulfonyl-thiazol-2-yl)- piperazin-I-yi]-methanone 0 ON N
0=S=0 10 Prepared in analogy to example 1 (b) from

anesulfonyl- benzoic acid (Example A7) and
£ hiazol-2-yl)-piperazine hydrochloride (Example

‘((‘g))@’ﬁre cfude m tgrlal was purified by chromatography (Si02, ethyl
ace?ate/heptane) ?o owed by trituration in ether to yield the title compound
15 as a light red crystalllne solid (yleld 38%). MS (m/e): 528.3 (M+H',
10096) PrEBaIRthR 2581 0Y. i8R R I I T8 e TR apReSMRs iy FsHaRgRpuifonyl-
[&@mem%lﬂ‘mviylﬁth)andllzeﬁ)n@tpammmdyyﬁ}uﬁmtmmmphkﬁﬁe—o
2%)%'1%%@%@ 'ﬁ{@gg:}é ma@mh‘? ﬁ-u chromatography (SIO
2- cy%(?)éﬁ)[% (%‘]y y-5- mﬁm%?esu nzoic acid_ (Examplé A4) and
el 5589 %?p%f ST GERIBALE FRestalifpgolid (yield

2&@9}3)) Mﬁe(m@&éﬁﬁdtéhﬁlﬁvaé@%ﬁlé@ﬁwmbiﬁdfo@%ﬁhy WO
2006/072436 PCT/EP2005/014082 -48_ (Si02 ethyl acetate/heptane)

followed by trituration in ether to yleﬂzgttjgl tig compound as an off-white
crystalline solid (yield 38%) MS (m/e): 5 4 3 (M+H+ 100%). Example 29

e e e
PFE&HP@B" SRR ImMEPABIRS - (2,2-dimethyl-propoxy)-5-

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 (5iO», 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

)
K"N Y
S‘i:f 0=5=0
Prepared in analogy to example I (b) from 2-cyclopropylmethoxy-5-
methanesulfonyl-benzoic acid (Example A5) and 1-(5-methanesulfonyl-thiazol-2-yl1)-

piperazine hydrochloride (Example 21(c)). The crude material was purified by
chromatography (5i0, ethyl acetate/heptane) followed by trituration in ether to yield the



methanesulfonyl-benzoic,acid (Example All) and
1-(5-benzenesulfonyl-thiazol-2-yl)- piperazine hydrochloride (Example
4(d)). The crude material was purified by to chromatography (Si02, ethyl
vaetasarreptane) followed by trituration in ether to yield the pigtiger2005/014082
compound as a white crystalline solid (yield 57%). MS (m/e): 578.2
(M+H+, 100%), 595.3 (M+NH4+, 92%). fgxample 30
[4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazin-l-yl]-(2-cyclopentyloxy-5- 15
mBHsERERardassHElgn-sretaline sdid (vidihp p%) M Pheparsdtn viakdlyi00%),
tosexanieleNH ) &), 2-cyclopentyloxy-5-methanesulfonyl- benzoic acid
A4) and 1-(5-benzenesulf (Example onYl thiazol-2Y1)-PiPerazine
hydrochloride (Example 4(d)). The ru aterlal was purified by

chromatography 20 (Si02, ethyl ac ne) followed by trituration in
e% ield the title co df@ S an off white crystalline solid (yield
AR S, B0y b3 PaYb bz o Rerbiple

5 gpiperazin-1-yl] -methanone

[4-(5-Benzenesulfonyl-thiazol-2-yl)-piperazin-I-yl]-(2-isobutoxy-5-methanes
ulfonyl- 25 p en l)-methanone WO 20061072436 PCT/EP2005/014082
-49- OO -N]\/o @] O Prepared in analogy to example 1 (b) from

2- |sg) y-5-me Q@sulfonyl -benzoic acid (Example A8) and

1-(5- benzenesulfonyl -thiazol-2-yl)-piperazine hydrochloride (Example

4(d)). B J heghpy,ghsomaiqaran eus
acet g%;;iwgg%]ﬁgwed%y trit ugrg%%r?%/ngét erO ;% i dg':r}ll%g e Cb’o(?rgq Xgﬁhﬁzmc

aé“-'é fié 92 s Ee s TRl s vy )eiy*z@esmqﬂvmmchlonde
1089136821 8- |MihéHnade Bt Bxamptéidlby chromatography (Si0;, ethyl

10 [%&MEMQW'MQW&QF%m%éﬁ'ﬁﬁkﬂﬁgmd ﬂ@ﬂrﬁ/xg Title comﬁound as a white
e aetansomd 105 g A0y SRR TH lapethano

Example 25

Rac- (2—sec—Butoxy—5~methanesulfonyl-pheny1)-{4—(S—methanesulfonyluthiazol—Z-yI)-
piperazin-1-yl]-methanone

15

Prepared in analogy to example 1 (b) from rac-2-sec-butoxy-5-methanesulfonyl-
benzoic acid (Example A10) and 1-(5-methanesulfonyl-thiazol-2-y!)-piperazine
hydrochloride (Example 21(c)). The crude material was purified by chromatography
(SiOy, ethyl acetate/heptane) followed by trituration in ether to yield the title compound

20 asan off-white crystalline solid (yield 44%). MS (m/e): 502.1 (M+H", 99%), 519.3
(M+NH,", 100%).

Example 26

[2—(2,2-Dimethyi—propoxy)~5—met}mnesuifonyl—phenyi]—[4-(5-methanesulfonyl~thiazol—
2-yl)-piperazin-1-yl}-methanone



a) 4-(5-Ethylsulfanyl-thiazol-2-yl)-piperazine-l-carboxylic acid tert-butyl
ester Prepared in analogy to example 4 (b) from
4-(5-bromo-thiazol-2-yl)-piperazine-I- carboxylic acid tert-butyl ester

WEXaIPIes4da)) and diethyl disulphide. The crude material was pusifiedi .

10

15

20

chromatography (Si02, ethyl acetate/heptane) to afford the title 15
compound as a white crystalline solid (yigid 86%). MS (m/e): 330.3
(M+Ht,100%). b) 4-(5-Ethanesulfonyl-thiazol-2-yl)-piperazine-l-carboxylic
acid tert-butyl esger g;%red in analogy to example 4 (c) from
4-(5- ethyls I-2-yl) piperazine-I-carboxylic acid tert-butyl ester
and @—ﬁﬂ%zmc acid. The title compound was obtained as a
yelldw thistalline §5fdQyield 99%). MS (m/e): 362.3 20 (M+Ht, 100%),
362.3 (M+NH4+, 70%). ¢) 1-(5-Ethanesulfonyl-thiazol-2-yl)-piperazine
hydrochiepitedrinaysalesy iie sxraiadsy 1t be Seampsle( 2 {alifretinyl-propoxy)-5-
4&@%@&@&%&%@&@6&%@1@@@2} A8 d-FRERHERGIESRT-RURYb 2 y1)-
estlere I%Qd leé 2N gl (rﬁ)j(e S EIP cru mater al wa ified by
e daromndetimile son. e emude minirbess Padiheny

r C ystallisation from ether to e compou

bf&mmygfamﬁ@(%@m e@@a&sfe%)ﬂwaml opedlty cmtmnqm@%yher to yield the

dYifle(Sozrptimeth)laorbpoxy-Gine thaiasidid By emyiintd: (Grethanesulfomes,).

yl-thiazol- 2-yi)-piperazin-1-y11-methanone WO 2006/072436
PCT/EP2005/014082 -50-0{SY N Prergia gd in analogy to example | (b)
from 2-(2,2-dimethyl- propoxy) 5 mENEHEEAffonyl-benzoic acid (Example

A.lg d%n% éli‘é thha eﬁs}g é%ll QF%‘(S[& ﬂ%ﬁrazm @ggrocmyolflt%?azllt]e-yl)-
a@ﬂ%&’téﬁﬁbb‘[ﬁl}@j‘ f@®R% by trituration in ether to yield the title compound
as a white crystalline solid (yield 63%). MS (m/e): 530.2 (M+H+, 64%),
547.2 (M+NH4+, 1009 xample 33
[4-(5-Ethanesulfanyl-thiazol-2-yl)-piperazin-1-yl]
-(2- |Qop§w9 )gy,-%-m nesulfonyl- lo phenyl)-methanone 0 0 r-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
hycirochloride (Example 21(c)). The crude material was purified by chromatography
{SiOy, 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-y1)-
piperazin-1-yl}-methanone
? s AN

o8 N
v dagie e

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methanesulfonyl-
benzoic acid (Example A4) and 1-(5-methanesulfonyl-thiazol-2-y1)-piperazine
hydrochloride (Example 21(c)). The crude material was purified by chromatography



6 --N O=S=0 Prepared in analogy to example 1 (b) from
2-isopropoxy-5-methanesulfonyl- benzoic acid (Example Al) and
1-(5-ethanesulfonyl-thiazol-2-yl)-piperazine hydrochloride (Example

8a @)k heerude material was purified by chromatography 2o5@8i@setfys2
acetate/heptane) followed by trituration in ether to yield the title compound
as a white crystalline solid (yield 71%). M8 {m/e): 502.3 (M+H+, 100%),

51 .%%Z(M+NH4", 82%). Example 34 o

[ 4_%4’ -=Sﬁh%fﬁ%%{Fﬁ%%ﬁ’fﬁ%ﬁé@d%ﬁfﬂmtm in ether to yield the title compound
|-yi}-62-ifbpito poxys Gllivetivdidd sidid Ay R 015 Hany)) S1ehARE a00%).
2-lodo-4,5-dimethyl-thiazole Prepared in analogy to example 2 (a) from
4,5-dimethylthiazole. The crude m gr;gl Wag purified by chromatography
(Si02, ethyl acetate/heptane) to yiel therutia compound as a light brown

crystalline solid (yield 66%), MS(m/e). 240, 1 (M+H+, 25 100%). b)
e IS Bk S e ety ooy 5

5 pEFIEBsHHER Y EPESRaBARE in analogy to example 2 (b) from
2-iodo-4,5-dimethyl-thiazole,and piperazine. The crude material was
purified by chroplarg raphy(Si02, methanol/dichloromethane) to yield the
titl pdras-ay crystalline solid (yield 25%). MS (m/e): 198.3
(M+FH+,0.089%). 5 ¢) ©=$=C
[4-(4,5-Dimethyl-thiazol-2-yl)-piperazin-I-yll-(2-isopropoxy_5-methanesulfo
n |- phdhgPpradinandney @ exaplt KbDET=R/ Rz garethin-paraiogy)®
(egﬂﬁﬂmﬁlelu@nff%ﬂer&z&swel@mt | @miﬂﬁz&%flﬂlmféhm Thm,q'.@hiaz%z_m-

xample nd,1-(4,5-dimethyl- -2-yl)-piperazine. The crude

B e D e P )

10 foRbueEt By e &36h ifthwinertedefhentang frilovedtnvuitdratsoarirotthuhiteyield the
crystediinepsofid 4yielthiaYpytalize Goiia)yadd 53 (Mis-(A069/07 KO M+ H™, 100%),
(MBI R22) 9296).

Example 30

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

oL
g s @iﬁb
S~
O—&& 0=5=0

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

20 (SiOg, 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%6), 593.3
(M+NH,", 94%).

Example 31

[4—(S—Benzenesulfonyl—thiazohznyl)-piperazin—1-1,'1}n(Z-isobutoxy—5~meﬂ]anesulfonyl-
25 phenyl}-methanone



Example 35 (2-Cyclopentyloxy-5-methanesulfonyl-phenyl)-
[4-(5-ethanesulfonyl-thiazol-2-yl)- 15 piperazin-1-yl]-methanone 10 N
LS~YN q N gq=5=q Prepared in analogy to example | (b) from
woRigpsRtyloxy-5-methanesulfonyl- benzoic acid (Exampleg, Ad) 336 014082
I-(5-ethanesulfonyl-thiazol-2-yl)-piperazine hydrochloride (Example 3284)
)- The crude material was purified by chrggatography 20 (SiO2, ethyl
acetate/heptane) followed by trituration in ether to yield the title compound

as a white crystalline splid ¢yield- 77%). MS (m/e): 528.3 (M+H+, 35%),
54 MmN 4+, 4\9@ ple 36
[4- nég_ﬁj’fonyl -thigzgl=2-yI)-piperazin-1-yl]- [

5-methanesulfonyl-2-(2,2,2- 25

trifluor |-ef I e,W 2006/ 72436 ,
PCT/E% %14%22’(%@@%%? gﬁﬂ SR RO o= Ry fonyl-benzoic
%f‘ fﬁg&ﬁ g%?f‘oléﬁalf“ﬁﬂénfsﬂﬁ)f’rﬂrﬁh‘ami -2- yi) piperazine hydrochloride

5-thethghes(diornThoc(adR Darfiabras pamitay be thousktagnadic @Goll, ethyl
e %’Wﬁ%%md 25 an of-

chi ma‘igéfﬁa%é @\%@‘" éééﬁéﬂ’(g 3%? @ﬁﬁ%e'dl AT{WJhNH‘* ,

ethiflo yield the title compound as a white crystalline SO|Id (yield 619%).

MS (m/e): 556.3 (M+H+, 100%), 573.3 (M+NH4+, 55%). Example 37

[4-(5-Ethanesulfonyl-thiazol-2-yl)- pi@gmg%ﬂ: il- [
5-methanesulfonyl-2-(2,2,2- to trifluoro-ethoxy)-phenyl]-methanone F 0

O Bl (F 2,2-Dimethyl-propoxy)-5-methanesulfonyl-phenyl]-[4-(5-ethanesulfonyl-thiazol-2-
10 yl)-piperazin-1-yl]-methanone

a) 4-(5-Ethylsulfanyl-thiazol-2~-yl)-piperazine- -carboxylic acid tert-butyl ester

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

15 compound as a white crystalline solid (yield 86%). MS (m/e): 330.3 (M+H?*, 100%).

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

Prepared in analogy to example 4 (¢} from 4-(5-ethylsulfanyl-thiazol-2-y1)-
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
20 (M+HT, 100%), 362.3 (M+NH,*, 70%).

¢} 1-(5-Ethanesulfonyl-thiazol-2-vl}-piperazine hydrochloride

Prepared in analogy to example 4 (d) from 4-(5-ethanesulfonyl-thiazol-2-y1)-
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
25 - 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-ethanesulfonyl-thiazol-
2-vi}-piperazin-1-vl}-methanone




N FpNO=S=0. i Prepared in analogy to example 1 (b) from
5-methanesulfonyl-2-(2,2,2-trifluoro ethoxy)-benzoic acid (Example A3)
and 1-(5-ethanesulfonyl-thiazol-2-yl)-piperazine hydrochloride (Example
V32 ¢edp/sfsecrude material was purified by chromatography gSr(i#0as@tavs:
acetate/heptane) followed by trituration in ether to yield the title compound
as a white crystalline solid (yield 72%)..&-(mle): 542.2 (M+H+, 100%),
559.3 (M+NH4', 60%). Example 38 {4-[5-(Butane-I-sulfonyl)-thiazol-2-yl]
-piperazin-1-y1}-R-igepsopoxy-5- 20 methanesulfonyl-phenyl)-methanone
a)\4- &5 %ut iar |azol 2-yl) _piperazine-l-carboxylic acid tert-butyl
estef-Rre in analogy to example 4 (b) from

4- (5°bromo thIaZOP2§yB piperazine-I- carboxylic acid tert-butyl ester
(Example 4(a)) and |butyl disulphide. The crude material was purified by
chrom fsa%ﬁﬁﬁy 18 W&%ﬁﬁ”&@i"t&t@?h@ﬁf’aﬁe 28-diferththeme-5-
comipenrid] o pl-botowitessddiftyieded890) andS {(B/a)aab& BodWitthizol -2-y1)-
19@%)@%@1}@9@@%3&%@@&5%@%& 1ﬁ§<:13 chromato raphy (5102,

Butan Ifo thla 1J 12|pe ine-1- c Qxylic ag’
e[t?‘ GTas hep gare?j“fﬁ aﬁaf%um?bo&%%ﬁ?éféﬁ) ffél?ﬁ title compound as a

: 4%%&&%%11%%&#.&2@@%1 Wmﬁhé&@dﬁﬂa@h@%ﬁ FOTCHMyINSHEY
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anghwekta-chloroperbenzoic acid. The title compound was obtained as a
yellow crystalline solid (yield 82%). MS (m/e): 390.3 5 (M+H+, 100%),
407.3 (M+NH4+, 800/0) c) 1-[5-(Butane-I- sulfonyl) -thiazol-2-yll-piperazine
hydrochlorlde Prepared in analogy e 4 (d) from

[} Ig e-l-sulfonyl)-thi az%hz yll- plperazme -1-carboxylic acid tert-butyl
eé er %1%‘6‘841 TRtRsTe 2 R id orip e pthemrsel iyl
fisatiepeftom ether to afford the title compound as an to off-white
crystalline solid (yield 92%). MS (m/e): 290.0 (M+H+, 100%).
d){4-[5-(Butane-I-sulfonyl)-thiazol-2-yll-piperazin-I-yll-(2-isopropoxy-5-
methanesulf

7 s
S
ek 0=5=0

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example Al) and 1-(5-ethanesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 32(c)). The crude material was purified by chromatography
(810, ethyl acetate/heptane) followed by trituration in ether to yield the title compound

as a white crystalline solid (yield 7196). 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-isoprop oxy-5-methanesulfonyl-
phenyl)-methanone ‘

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

Prepared in analogy to example 2 (a) from 4,5-dimethylthiazole. The crude
material was purified by chromatography (5i02, 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-vi)-piperazine




J 8s~Y N a=s =0 Prepared in analogy to example 1 (b) from
2-isopropoxy-5-methanesulfonyl- 15 benzoic acid (Example Al) and
1-[5-(butane-I-sulfonyl)-thiazol-2-yll-piperazine hydrochloride. The crude
Wistesial s purified by chromatography (Si02, ethyl acetatg/heptaned. e,
followed by trituration in ether to yield the tide compound as a white
crystalline solid (yield 54%). MS (m/e): 530.3 (M+H+, 35%), 547.5
(M+NH4+, 100%). Example 39 20
{4-[5-(Butaared-sutiorhyty thisxash plol) (bideraziriddyii [5-diatiariebitforydnd-
(zizpzmt;aﬂaqr@eIcmawkem%@beaya]we&he@e i3Iy @69 r~NF
~§Xe’%ar&;%@ﬁl§m@zé&ﬁ %% %&Lﬁ‘tﬁ metﬁﬁ? Sty le : &bo)wc sta line solid

5- r@ﬁ?&g %z@ %”12 (2, et‘ﬁoxy nzoic

- -Sl!lﬂ%ﬁ%) thlazol 2-yl]- 25 plperazme
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grepglhastiaegiellowed by trituration in ether to yleld the tltle
compound as a white crystalline solid (yield 65%). MS (m/e): 584.3
(M+H+, 100%), 601.4 (M+NH4+, 60%). Example 40 5
{4-[5-(Butane-I-sujfony{)-thiazol-2-yl}-piperazin-I-yl}-[5-methanesulfonyl-2-(

henyl]l-methanone O O"F F r~N O SY p N

0=S= \"v alogy to example 1 (b) from
5-me esulfonyl-8=(2522-trifluoro

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-(4,5-dimethyl-thiazol-2-yl)-piperazine. The crude
material was purified by chromatography (SiOs, ethyl acetate/heptane) followed by
trituration in ether to yield the title compound as an off-white crystalline solid (yield
65%). MS (m/e): 584.3 (M+H", 100%), 601.4 (M+NH,", 60%).

Example 35

{2-Cyclopentyloxy-5-methanesulfonyl-phenyl)-[4-(5-ethanesulfonyl-thiazol-2-y1)-
piperazin-1-ylj-methanone

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
(810, 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-Ethanestlfonyl-thiazol-2-yl)-piperazin-1-yl}-[5-methanesulfonyl-2-(2,2,2-

25" trifluoro-1-methyl-ethoxy)-phenyl]-methanone



ethoxy)-benzoic acid (Example A3) and
1-[5-(butane-I-sulfonyl)-thiazol-2-yl}- 10 piperazine hydrochloride

(Example 38(c)). The crude material was purified by chromatography
woiosethylacetate/heptane) followed by trituration in etheripyiglehis 14052
title compound as a white crystalline solid (yield 63%). MS (m/e): 570.4
(M+H+, 15%), 587.3 (M+NH4+, 100%). oxample 41 15
{4-[5-(Butane-I-sulfonyl)-thiazol-2-yl}-piperazin-1-yl}-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)imethanone O O'r~N \.. S N,> p"---N O=S=0

Prepared in analogy tate ple I (b) from

2-¢y¢ w@%- nesulfonyl- benzoic acid (Example A4) and
1-[5- Me-l-sulfony =thiazol-2-yl}-piperazine 20 hydrochloride
(Example 38(c)). The crude material was purified by chromatography

(Si02, mya@gq@sam@@tw@aamqugmmw&a@%@ss%%mxﬂdztﬂ?ﬂuom 1-

tltle i_‘g}q]gézb s%ag)Whl:% stall &%Ohd%\(/e %@fb‘ Sﬂ 13201 2~yl)-

p@rpmdg;bgglgggdagg:gm éPécA}g The crude material was purified by

5 {4ctbeBatanephpgionydityliazeiedbRing AR by 222 NSt AUEPIOPRIA the

Xy G Il [ O,

iR e 8, RSB S o
ﬁér{& Bhyl &hzoic acid (Example All) and

1 [5-(butane-I-sulfonyl)-thiazol-2- yl]-piperazine hydrochloride (Example

38(c)). The crude material was puriﬁ@g-rg,ye ghromatography (SiO2, ethyl
acetate/heptane) followed by trituration in ether to yield the title

cqmpoeid RsamiiemEystale Splid Aald 5300 MS(INEk B28-f,2,2-

o (g oA AR, 10050
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Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-(2,2,2-triflucro-
ethoxy)-benzoic acid (Example A3) and 1-(5-ethanesulfonyl-thiazol-2-yl)-piperazine
hydrochloride (Example 32(c})). The crude material was purified by chromatography
(8iOy, 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", 1009), 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-carboxviic acid tert-butvl ester

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%).
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Example 43 {4- [5-(Butane-I-sulfonyl)-thiazol-2-yl]-piperazin-
[-yl}-(5-methanesulfonyl-2- morpholin-4-yl-phenyl)-methanone CNJ N-1)N
~-N O=S=0 15 Prepared in analogy to example 1 (b) from
woksthanasklfonyl-2-morpholin-4-yl- benzoic acid (Example 243806k 514082
1-[5-(butane-I-sulfonyl)-thiazol-2-yl]-piperazine hydrochloride (Exampl{e
38(c)). The crude material was purified bg;:hromatography (SiO2, ethyl
acetate/heptane) foIIowed by trlturatlon in ether to yield the title compound

574.4 20 (M+NH4+, 100%) Example 44
(2 IsopRxepasedinmetieryesidtamyllohéyblem 4-(5-butylsulfanyl-thiazol-2-yl)-

{Bﬁf&%ﬂﬂ@@ eca%b%sttf}?@yttattuﬁzeu@m&epmmra-ésw} &129618. 3 Afe titte

csre s S“'%ﬁ&‘%%t‘%&%% razrfié%d?é?%};mt HIORNE
mr%ﬁ{(S %‘Eﬂ”%tné%ﬁéti&?ﬂt’ﬁaz %’%{I) piperazine-I- carboxylic acid

tert- but I ester (Exan;ple 32(b)) in 3 mI tetrahydrofuran at 78 C was

(0.91 Min tetrahydrofuran) After 3 min, a solutron of 1. 24 mmoI

iodomeHiapasad ip ﬁP@%%W&?BhMHM%&%ﬁW%@%GY&ﬁHW@OI -2-y1]-
copiyruethfel-tOtmiuylatad8 ext-Haeyl retetiod hydiogenwhethilendldawed ke crude

wafﬂztéﬁar%%tempe@tweﬁeﬂmwﬁMﬂt&ht@tr@m&r@tﬁamw&%mate an

whx ercmx fhd saﬁév (%mi &‘G/ghﬂﬁ' m/e ggéﬁ% e was

ate an ncen rat in vacuo. Chrom tography

q the tltle - r_ng _9as a Whrtbe

2-yll- prperazrne hydrochlorlde Prepared

in analogy to example 4 (d) frgm 4-[5-(propane-2-sulfonyl)-thiazol-2-

yl]-piperazine-I- carboxygc agid.tert-butyl ester and hydrogen chloride
sol tlon The cru a&&as purified by recrystallisation from ether to
nd

a white crystalline solid (yield 97%). MS

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example Al) 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 (im/e): 530.3 (M+H", 35%), 547.5 (M+NH,", 100%).

Example 3%

{4-[5-(Butane- 1—sulf0njr1)~thiazol-2-yl] -piperazin-1-yi}-[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-y1}-
piperazine hydrochloride { Example 38(c}). The crude material was purified by



C)

(2-1sopropo)cy-5-methanesulfonyl-phenyl)-{4-15-(Propane-2-sulfonyl)-thia

zol-2-yll- p iperazin- | -yl I-methanone O 0-L sY J O -N O=S=0 Prepared
wnanadogido example 1 (b) from 2-isopropoxy-5-methanesedfgRybgdo146s2

benzoic acid (Example Al) and

1-[5-(propane-2-sulfonyl)-thiazol-2-yl]-piperazine hydrochloride. The

crude material was purified by chromatography (SiO2, ethyl

adumsiRepRielS it otisd 1sytait(rerientfdinweddyialt thtditie cedrmpoyivtt the

ast whiigowrysialling selighwiald ORI MEBHWE KB 1HAR MM (10995)1 00%),
5601?1 3 gMj;Nﬁék 6%@0 0). Example 45 25

2-1sopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(pyridine-2-sulfonyl)-thiazo
I 2-yl]- piperazin- I-yl } -methanone a)
4-15-(Pyridin-2-ylsulfanyl)-thiazol-Exdisgdeafine-l-carboxvlic acid tert-butyl
ester WO 2006/072436 PCT/EP2005/014082 -57 Prepared in analogy to

5 eldathriRuta i) Frafoaylb-thisrnbhikpdp@azinpipgld sinedhansibonlit acih,2-

terifubs- aster{prRmplartaihand 2,2'-dithiodipyridine. The crude
material was purified by chromatography (SiO2, ethyl acetate/heptane) to
afford the title compoun oR yej@jl crystalline solid (yield 94%). MS
( /e): 379.1 (M+H+,100%). 5ih) " °F

-yl]-piperazine-I-carboxyic acid tert-butyl

4-[5TRyRlines2-syifond)-thikzg
ester Prﬁﬁé@l in analogy ¢ gxample 4 (c) from
4-[5- (pyﬁ)dln 2-ylsulfanyl)-thiaZol-2- yl]-piperazine-I-carboxylic acid
tert-butyl ester and meta- chlor%)erbenzom acid. The crude material was

purifieBr B BraRpasRasine | s erctzmethepeas fynid-affd 2 thifltideo-
catpybenasiaaititearyptallibpand i (BAgio &) s Mo eiaddil23,1) -

10 M H7i 0y 9%@0%@(@48}5(&%&)3 %‘i‘&%{@e%ﬁ%ﬁ&ﬁ%;}u@ﬁ’@d ggine

15{[

rochlorl e Prepared in analogy to e rom
445 By tearARLy @uﬂ&ﬁjﬂ"tﬁ?ﬁ%‘i’?? "ép%ﬁé?%ﬁ%&%ﬁ igsther to yield the
teitidnotyipestat mndvhyid opdniord el (3tldtivie TS onide ITiatebial- Wad 5%),
psgifiedvoyNEgrysiadisation from ether to afford the title compound as 15
an off- whlte crystalline solid (yield 99%). MS (m/e): 311.0 (M+H+, 100%).
d)
(2-1sopropoxy-5-methanesulfonyl- &%‘éﬁ&ﬂs‘*f& -(5-(pyridine-2-sulfonyl)-thiaz

ol- ZQIIE iperazin-1-yl } -methangn e
Butane-1-sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-(2-cyclopentyloxy-5-

methanesulfonyl-phenyl)-methanone
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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

26 hydrochloride (Example 38(c)). The crude material was purified by chromatography

25

(810, 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%).



O N 5" N0=5=0 O N Prepared in analogy to example 1 (b) from
2-isopropoxy-5-methanesulfonyl- 20 benzoic acid (Example Al) and
1-[5-(pyridine-2-sulfonyl)-thiazol-2-yl]-piperazine hydrochloride. The crude
wivatestatmss purified by chromatography (SiOz, ethyl acetgiefientasslos:
followed by trituration in ether to yield the title compound as a white
crystalline solid (yield 90%). MS (m/e): 554.2 (M+H+, 100%). Example 46
25
(2-Isopropoxy-5-methanesulfonyl-pEasemlé4t?5- (pyridine-3-sulfonyl)-thiazo
[-2-ylJ- pip erazin- | -yl}-methanone a)
4-}5—@&%@&%&@@%@&%&%mew-mtbaxgmﬁmuﬁmmw5~
estethatas AT0HYDFRARE] Rt 2005/014052 -58 Prepared in analogy to
example 4 (b) from 4-(5-bromo-thiazol-2-yl)-piperazine-I- carboxylic acid

tert-butyl ester (Exampley4( 3,3'-dithiodipyridine. The crude

material was purifi ography (Si02, ethyl acetate/heptane) to

afford 'Li%g‘ﬁaﬁmeﬂnd orange oil (yield 55%). MS (m/e): 379.1
0%5):% b

(M+Ht, 1 0=8=0
4-15-(Pyridine-3-sulfonyl)-thiazol-2-yll-piperazine-I-carboxylic acid
5 tert-butplepsted iPsaRBEpdIRanRRAY(E) %ﬂ{&%,ﬁ&%@&?ﬂ-pmpow-s,

4-[5-(pyridin-3-ylsulfanyl)-thiazol-2- yl]-piperazine-l-carboxylic aci i

B S e e s iazel2-

puHreawsseta Braer paidey Rsimp iRt acShaethdptante)ithvedignifin title

?@?gﬁumt?glgg{\(\zmi f@ﬁtﬁhﬁgﬂiﬁafwrwlﬁ@@bM@gmﬁ?%4ﬁ¥tﬂxer to yield the
+ 1[5 -thi -2- perazi 0

MG erz?ﬁéﬁrea?ﬁ‘i?af?oé% R sy s AR, 20,

4¥[%5(§9>H1N§18 %ﬂyl)-thiazol-z- yll-piperazine-I-carboxylic acid

tert-butyl ester and hydrogen chloride solution. The crude material was

purified by recrystallisation from etfpatgpadfesd the title compound as 15

an off-white crystalline solid (yield 99%). MS (m/e): 311.0 (M+H+, 100%).

dX4—[5—(Butane-1-sulfonyl)-thiazol—zwyl}-piperazin-1- 1}-(5-methanesulfonyl-2-
(gﬂ§8§{&g{2§)§-§§m§g@ﬁ%§w&@@-phenyl)-{4-15-(}pyridine-3-su|fonyl)-thiaz
ol-2-yll- piperazin-I-yll-methanone

' 0

(]

10

15 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
(SiOy, 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

20 (M+NH;7, 100%).

E'xample 44

(2-Isopropoxy-5-methanesulfonyl-phenyl)- {4- (5-(propane-2-sulfonyl)-thiazol-2-yl}-
piperazin-1-yi}-methanone

2) 4-[5-(Propane-2-sulfonyl)-thiazol-2-vl] -piperazine-1-carboxylic acid tert-butvl ester




0 OON~~ nSNJ-IS\N p N O=5=0 Prepared in analogy to example 1
(b) from 2-isopropoxy-5-methanesulfonyl- 20 benzoic acid (Example Al)
and 1-[5-(pyridine-3-sulfonyl)-thiazol-2-yl]-piperazine hydrochloride. The
Wéraehs/pizddrial was purified by chromatography (SiO2, ethy#CT/EP2005/014082
acetate/heptane) followed by trituration in ether to yield the title compound
as an off- white crystalline solid (yield 82%6). MS (m/e): 551.3 (M+H+,
100%) Exa £
[5- Methar%é’g 60ﬁ1y?- ?32 PP ihicrehanesH; RAHBIRA Rl A R A B ridiin
eﬁzﬂfglmbﬁwﬂhﬁ?&zbwlw}%l@wzme wn}lm@thaﬁaﬁeaw&@wwma was
P&SE4d R20004Q l@%m&%&ﬁ;d&bz&{ infeRyNd N R D5 R e RS in

“saemupeaned Mionamanmsslen Gz g

en20|c acl Xam e

meth hoxy
51 %xfha @@}gﬂﬂféﬁ%Cimaﬁfbﬂezxgﬂ]s%w&aamwmf%mdm@(%@pﬁe

45@»@ e ermeateridlovad pusified by dehrenatagraping (Sigd ety

I t I i
e e i L

Wi{)@élf %’fépﬁé;gnagx ate and concentrated in vacuo. Chromatography
[Hﬂmlﬁnésgﬂewﬂh@t@,@,Qﬁcmﬂa@tbeltmimthylx;emd(w-qohhnyl(}r{ﬁalhne solid

10 [q}gpwgﬁm;&gqrgwjpm)It{}j@z;q‘r-,agd]yﬂ-piperazin~1—y||}-methanone O /~F

b) 1-[5-(Propane-2-sulfonyl)-thiazol-2-vl1-piperazine hydrochloride

Prepared in analogy to example 4 (d) from 4-[5-(propane-~2-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

15  a white crystalline solid (yield 97%). MS (m/e): 276.4 (M+H", 100%).

5-{propane-2-sulfonyl)-thiazol-2-yi1-

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-

20 benzoic acid (Example A1) and 1-[5-(propane-2-sulfonyl)-thiazol-2-yl]-piperazine

25

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)-thiazol-2-yl]-piperazine-1-carboxylic acid tert-butyl ester




N F NSNJ p\N 0=S=0 O Prepared in analogy to example 1 (b) from
5-methanesulfonyl-2-(2,2,2-trifluoro-I methyl-ethoxy)-benzoic acid

(Example A2) and 1-[5-(pyridine-3-sulfonyl)-thiazol-2-yl]- piperazine
wrdneghielide (Example 46(c)). The crude material was purifigg Byde 014082
chromatography (SiO2, 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
(2-1sopippapdbimetiegiesutfompiph&nyidem 4-(5-bromo-thiazol-2-yl)-piperazine-1-
[4-&:?:’63;%#1&@1@%@%’15%%%2CEQérBRP&P@%Q'&QY11{{&%Q%$9ﬁ?n@:)The rude
1-(4-Trid ‘R’oarsrweth - |az%¥2mxg§%g3?ra§g§ To & solution 6f 6.89 mmol )
1-piperazinacRrPOHICAHIHETA 10 TRt LtRaHoF E st A a8k iford the title
3-keoinpuRdias antheorcardbing soid (hislhPfoe Masinextat At (ROHE f0®@6).

h. The mixture was then concentrated in vacuo and the residue

5re_§¥§93ﬂ@ﬁ§dﬂ1¥y@sgﬁg 1436 RGN E %g%éqyég . z(():acid ert-butyl ester
dichloromethane. Tnsoluble material was remaoved by filtrati
filtrate e | . t hy.(Si0, .
me aﬁﬁ%ﬁ?‘%ﬁ%ﬁﬁﬂ%ﬁfﬁ?& 4 TS Syt i
Y UERIRE B el (o ReRe @2 SR S48 PRI SORTO BRI, The
ropoYy-BaHFEIH avRe SearEiedl Rif (% Fdmrsbiyy hebiietz Gieptyhebto afford
 pipler sidinebryflomethanoristerdnys(Blind IdENidd S#B ) VS Breprma M+ H*,
10 an@iegy. to example 1 (b) from 2-isopropoxy-5-methanesulfonyl- benzoic
acid (Example Al) and 1-(4-trifluoromethyl-thiazol-2-yl)-piperazine. The

crefe [aienahwaspusiiad fy. chrematography (SIQ3. sy,

acetate/heptane) followed by 10 triturafion in pentane 1o yi€ld the title

compoih @@iﬁrmg%wm@ii@dwg MR ADELALE-thiazol-2-
( yﬁ~piperazm%)-'1-carboxﬂic acid tert-butyl ester and hydrogen chloride solution. The

crude material was purified by recrystallisation from ether to afford the title compound as
15  an off-white crystalline solid (yield 99%). MS (m/e): 311.0 {(M+H", 100%).

d) (2-1sopropoxy-5-methanesulfonyl-phenyl}-{4-[5-(pyridine-2-sulfonyl)-thiazol-2-vl}-

piperazin-1-yl}-methanone

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-

20 benzoic acid (Example A1) and 1-[3-(pyridine-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 90%). MS (m/e): 551.2 (M+H™, 100%).

Example 46

25 (2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(pyridine-3-sulfonyl)-thiazol-2-yl]-
piperazin-1-yl}-methanone

a) 4-{5-(Pyridin-3-visulfanyl)-thiazol-2-yl}-piperazine-1-carboxylic acid tert-butyl ester




Example 50 [5-Methanesulfonyl-2-(2,2,2-trifluoro-I-methyl-ethoxy)-phenyl]
-[4-(4-trifluoromethyl- thiazol-2-yl)-piperazin-1-yl]-methanone F -1 F C\YJ

I 0=5=0 FAOT O 15 F F Prepared in analogy to example 1 (b) from
weneihenesulfonyl-2-(2,2,2-trifluoro-I- methyl-ethoxy)-benzoie-pgishoosn 14082
(Example A2) and 1-(4-trifluoromethyl-thiazol-2-yl)- piperazine (Example
49(a)). The crude material was purified bygchromatography (SiO2, ethyl
acetate/heptane) followed by trituration in pentane to yield the title
compoieParshipGrapstAm s whltet $blif ¢pictdl 2bIenMBita/e}-BB biferazine-1-

(thf&txﬂQQ%& teEtXBﬂﬂﬂ@s@i(ExampIe 4(a)) and 3,3’ -dithiodipyridine. The crude
(2r§a¥g: PRANGR OX el e‘ibane %i‘ fé;& lhﬁl acet?ﬁeélﬁ?ﬁ%nﬁ\)/é? afford the title

[4-(4-tri uoro lazol-
20086189% ssmqms?e'é% (MSé&ﬂ@%@wm (N0, PRI FF
Prepared in analogy to example 1 (b) from
5 2-6y4 9= esuionyls Qz,ﬁ'ﬁ!q@%gﬁlﬁ A4 t%ptqauggl ester
1-(4-trifluoromethyl-thiazol-2-yl)-piperazine (Example e crude
materlﬁ*ﬂé@édauﬂfa%abgy@!a@5@%&91@9%({%&9 54 Jﬂﬁ%ﬁh@éﬂﬁ%"&%z 2-
kgwedelb trlt %g}%n n‘hEenE?f tg ﬁygedtg e tifle co oun 1 Th
talfine white solid 0) PS04 D QWR“ 56%?55 acid. 1he
E)Eé ﬁ@%ﬁfiﬁﬂz‘ﬁWG |§L¢{Qtate/heptane) to afford
[5tb|syria1n@m@mnywmm@maiﬁpepme#ammm@mémmm1m+w
10 4-(BsfRyridin-4-ylsulfanyl)-thiazol-2-yll-piperazine-I-carbox~- lic acid
tert-butyl ester
¢) 1-{5-(Pyridine-3-sulfonyl}-thiazol-2-vl] -piperazine hvdrochloride

Prepared in analogy to example 4 (d} from 4-[3-(pyridine-3-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

15 an off-white crystalline solid (yield 99%). MS (m/e): 311.0 (M+H", 100%).

d) (2-Isopropoxy-53-methanesulfonyl-phenyl)-{4-[5-(pyridine-3-sulfonyl)-thiazol-2-vl]-

piperazin-1-yli-methanone

0 o

N
7\ § s N\/‘%
@\(‘?\(\.j\x/ 0=5=0

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
20 benzoic acid (Example Al) 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

25 [5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-{4- (5-(pyridine-2-
sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-methanone



Prepared in analogy to example 4 (b) from
4-(5-bromo-thiazol-2-yl)-piperazine-I- carboxylic acid test-butyl ester
(Example 4(a)) and 4,4'-dithiodipyridine. The crude material was purified

wby:edwematography (Si02, ethyl acetate/heptane) to afford t{;@lgiﬁpz%sﬂmosz

10

i3

20

compound as a yellow oil (yield 79%). MS (m/e): 379.3 (M+Ht, 100%). is

b) 4-15-(Pyridine-4-sulfonyl)-thiazol-2-yllspiperazine-l-carboxylic acid

tert-butyl ester Prepared in analogy to example 4 (c) from
4-[5-(pyridin-4-ylsulfanyl)-thiaz I-ZE:yI]-piperazine-l-carboxylic acid

tert-butyl ester and metaschl benzoic acid. The crude material was
purified by chromarteg , Bthyl acetate/heptane) to afford the

tit ungl_asna yellow alline solid (yield 37%). MS (m/e): 411.3

(M , é%l-l%—; ygdine-4-suIfonyl)-thiazoI-Z-yII-piperazine
hydrochl%ride repared in anlogy to example 4 (d) from
4-[5-(pyridine-4-sulfonyl)-thiazol-2- yl]-piperazine-I-carboxylic acid
tert-bulFepastet iaradiggir by enoiploride )sotmiSrntthe nerulfenphatéial Mailuoro-1-
putéfiod-bhsegrisialination deim Ry 1R s Hlle, COTPRYNG 4822 0.y1)-
peveliRe R PRI R ek R ey
(Sheyprénssaehs Rl shwsesestio hentng) falloysd by tidmeadosufothd)-thigeld the
otifleylbripperalzinad off-whtkhananiiMy QIZDGSRIGASH MS (m/e): 605.0 (M+H*,
PQE%PZOOSIOMOBZ -62- O JrN N'\ S NJ p N 0=S=0 Prepared in

analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl- benzoic

acid (Example Al) and 1-[5-(pyridine-4-sulfonyl)-thiazol-2-yl]-piperazine
hydrochloride. The crude material Waamml¢iti8d by chromatography (Si02,

ethyl 5 acetate/heptane) followed by trituration in ether to yield the title
comethdesslfelihi-fad T tyiftatinel solithplietbio3P)ph B (i/é): (PP dine-3-
(MHdiyy1008 Y oE Zamipip&3zi6 Methaabsuiiaayl-2-(2,2, 2-trifluoro-
[-methyl-ethoxy)-phenyl]-{4- [5-(pyridine-4-
sulfonyl)-thiazol-2-yl]-piperazinfl-y#]-methanone F N F

0]
F
F
N
ay: SY@%
N= 4 \<\.—{\i 0=5=0

o)

Prepared in analogy to example 1 (b) from S-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",
1009%).

Example 49

(2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-trifluoromethyl-thiazol- 2-yl)-
piperazin-1-yl}-methanone

a} 1-{(4-Trifluoromethyl-thiazol-2-v])-piverazine

To a solution of 6.89 mmol 1-piperazinecarbothioamide in 10 ml ethanol was
added 8.26 mmol 3-bromo-1,1,1-triflucroacetone and the mixture was heated at 70 °C
for 2 h. The mixture was then concentrated in vacuo and the residue resuspended in



~pS,N--00==0 10 Prepared in analogy to example 1 (b) from
5-methanesulfonyl-2-(2,2,2-trifluoro-I- methyl-ethoxy)-benzoic acid
(Example A2) and 1-[5-(pyridine-4-sulfonyl)-thiazol-2-yl]- piperazine

whycdvanioride (Example 52(c)). The crude material was purifetiipsoosoises2

10

15

20

chromatography (Si02, ethyl acetate/heptane) followed by trituration in
ether to yield the 15 title compound as-&%ight yellow crystalline solid (yield
0 [

Zd] Ol)xlol\rr/lg?néns%?f?g ?ﬂ%?%éanlég%g+ r\rgﬁ/%%%%xa y%ltratmn and the filtrate was
[49?5‘ﬁ?ﬁ’éTP’6¢Id4ﬂtFﬁﬁk’@r&h€tWFQETaE’@N $i9P- prptrenHdichiproeihron e ded the
ayille BoMpthyld4triffelbrorngtimilithiadal Fivkl plotaAne Rrapasshinanalogos).
to example 49 (a) from 1-piperazinecarbothioamjde and 3-

b idobrbrsitiuprahbuantnel- fhetie (matekiat yasPUrifiRedng vi)-
chyipmaiagiaphwdRignnethanol/dichloromethane) to yield the title
compound as a white crystalline solid (yield 25%). MS (m/e): 252.1
(M+H+, 100%). WO 20906/072436 PCT/EP2005/014082 -63 b)
sulfonyl_phenyl)-[4-(5-methyl-4-trifluoromethyl-t

hiazol 2 y -yll -methanone r-~N {S-N,J }--N0=3=0F F F
Prepaa)r in_apalo example 1 (b) from
sulfonyl 5 benzoic acid (Example Al) and

2-is OXy-5-m

15, ethyl -4- trlfluord)methyl -thiazol-2-yl)-piperazine. The crude material
wag phirified by chromatography (Si02, ethyl acetate/heptane) followed by
trituration in ether to yield the title compound as a white crystalline solid

(vield 6920, M, UR/g), 4%%)%’5@?!1”1 b 891{10%
[5- Methanegulfony 2 2-trif uf)r:)(- -5Lmethy EEE){%BJ’ heny tlrznfgulfo yI-
gbenzoic acid (Example Al and 1-(4- trlﬂuoromcthyl thlazo -2-yl)-piperazine. The crude

material was purified by chromatography (8iO;, ethyl acetate/heptane) followed by
trituration in pentane to yield the title compound as a crystalline white solid (yield 55%).
MS (m/e): 478.0 (M+H", 100%).

Example 50

[5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(4-trifluoromethyl-
thiazol-2-yl)-piperazin-1-yl}-methanone
o
F

F
e

Fé’i' o=5=0
¢ F
Prepared in analogy to example 1 (b} from 5-methanesuifonyl-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 (SiO5,
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-phenyi)-[4-(4-triflucromethyl-thiazol-2-yl)-
piperazin-1-yl]-methanone



trifluoromethyl-thiazol-2-yl)-piperazin-1-yl]-methanone O Fy~N -{~-N~F
N O=T=0 F F Prepared in analogy to example 1 (b) from
5-methanesulfonyl-2-(2,2,2-trifluoro-I- methyl-ethoxy)-benzoic acid

wiEyawiaR2) and 1-(5-methyl-4-trifluoromethyl-thiazol-2- 15cr/epaoos/ni4082

10

13
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yl)-piperazine (Example 54(a)). The crude material was purified by
chromatography (SiO2, ethyl acetate/heptane) followed by trituration in
pentane to yield the titte compound as a white crystalline solid (yield
61%). MS (m/e): 548.3 (M+H', 100%). Example 56

(2-1sopropox¥-5imethanesulfonyl-phenyl)-{4-
[4-(2s \Liﬁuothyl)-thiazol-Z-yI]- 20 piperazin-l-yl}-methanone a)
,2,2-Triﬂuf3m-ethyl)-thiazol-2-y||-piperazine WO 2006/072436
EEP2005/014082 -64 Prepared in analogy to example 49 (a) from
1-piperazinecarbothioamide and 1- bromo-4,4,4-trifluoro-butan-2-one. The
crude Majarial wamb@fimwmm@tﬁglrﬁpwc@%mw56meman¢|su1fony1-
n t | ) rown oi
A B Sl R A A SO A A R
(2’{%@6—%56%}1é@m@fﬁaﬂmmﬂ%@gmg@gg@y {810y, ethyl acetate/heptane)
2 foiftwexdbbe thithraitiea Ol Bytitapipergizid k- sitknaethpnaread DerysNiydNG R solid
O0F2a0Q ok igpa ) f@é@@ple 1 (b) from
Z%ogrzﬁg%ﬁr%%gaﬁ?s%%ﬁenzmc acid (Example Al) and
I-[4-(2,2,2-trifluoro-ethyl)-thiazol-2-yl]-piperazine. The to crude material
was purified by chromatography (S Féfthﬁzacetate/heptane) followed by
trituration in pentane to yield the title compound as a white crystalline solid
(ﬁ@h@g%yxy—&methanes ulfonyl-phenyl)-{4-[5-(pyridine-4-sulfonyl)-thiazol-2-yi}-

piperazin-1-yl}-methanone

—t

a) 4-[5-(Pyridin-4-ylsulfanyl)-thiazol-2-yl] -piperazine-1-carboxylic acid tert-butvl ester

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 4,4’-dithiodipyridine, The crude
material was purified by chromatography (SiO, ethyl acetate/heptane) to afford the title
compound as a yellow oil (yield 799). MS (m/e): 379.3 (M+H", 100%).

b) 4-[5-(Pyridine-4-sulfonyl)-thiazol-2-vll-piperazine-1-carboxylic acid tert-butyl ester

Prepared in analogy to example 4 (¢) from 4-[5-(pyridin-4-ylsulfanyl)-thiazol-2-
yll-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",
1009%).

c) 1-15-(Pyridine-4-sulfonvi)-thiazol-2-vli-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-Isopropoxy-5-methanesulfonyl-phenyl)-{4-[5-(pyridine-4-sulfonyl)-thiazol-2-vi] -

piperazin-1-vil-methanone




MS (m/e): 492.1 (M+H+, 100%). Example 57
[5-Methanesulfonyl-2-(2,2,2-trifluoro-I-methyl-ethoxy)-phenyl]-{4-[4-(2,2,2-t
rifluoro- 15 ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone F O F ~N F

wVbhgoN463=S=0 F F Prepared in analogy to example 1 (Br#@moos/o14082

10

15

20

5-methanesulfonyl-2-(2,2,2-trifluoro-1- methyl-ethoxy)-benzoic acid
(Example A2) and 1-[4-(2,2,2-trifluoro-etgyl)-thiazol-2-yl]- piperazine
(Example 56(a)). The crude material was purified by chromatography
(Si02, 20 ethyl acetate/heg@ene) followed by trituration in pentane to yield
Xhite crystalline solid (yield 29%). MS (m/e):

the tide compound asja
546-3 (Ms+H+, 10/h 006/072436 PCTIEP2005/014082 -65
QSS}J@ rop

0)Cy-5-methanesulfonyl-phenyl)-
[4-(5-trifluo Phethyl thidzpf2-yl)- piperazin- I-yl] -methanone a)
2-Benzenesulfonyl-3-trifluoromethyl-oxirane 5 To a solution of 25.4 mmol

3,3,3- tﬂfhp@redln(pimémuIpho@@@(@-ﬂr@ﬂaincﬂﬁoﬁdxa%iaeﬁfﬂ&wmﬂ-

Y%Opg[t Lg r % I IXt [ I f : : I
re

ion" PiXTure Wi gha%fﬁ Ahiitink 12 FAPRY
aﬁ@rm@m@mm&mmm@m@m@ hagEivts @mbdmpomaﬂm mhght red

suliatalandaenGend ates insaaye)iaie affard-the diskg)compound as a light
yellow crystalline solid (yield 90%). EI-MS (m/e): 252.0 (W, 15%), 125.1
(Ph50+, 100%), 77.2 (Pht, 37%). b

4-(5-Trifluoromethyl-thiazol-2- yI) pl)ﬁﬁ‘fg’ﬁﬁé? carboxylic acid tert butyl

e ter To a sol tlon of 17.5 mmo

Al 4 ﬁ%mﬂ SRk ihow hmbenyll- (4-[5-(pyridine-4-
wﬂf@mm&mwmiﬂmnwwwmw@m@@mml
4-thiocarbamoyl-piperazine-I- carboxyllc

o
NO'\ i S N\/J %
S
= 6 §_<\_-Y ...?_.

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 (810, ethyl acetate/heptane) followed by trituration in ether to yield the

title compound as a light yellow crystalline solid (yield 329%). MS (m/e): 551.2 {M+H",
1009%).

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-vl)}-piperazine

Prepared in analogy to example 49 (a) from 1-piperazinecarbothioamide and 3-
bromo-1,1,1-triffuoro-2-butanone. The crude material was purified by chromatography
(8107, methanol/dichloromethane) to yield the title compound as a white crystalline solid
(yvield 25%]). MS (m/e): 252.1 (M+H", 100%).



15 acid tert-butyl ester (prepared from tert-butyl 1-piperazinecarboxylate,
1,1' thiocarbonyld imidazole and ammonia according to the procedure of

J. Med. Chem. 1998, 41, 5037-5054). The mixture was heated at 90 C for
w8 bhod B igaction mixture was then concentrated in vacuolp&%?h%wm 4082
residue purified by chromatography (Si02, ethyl acetate/heptane) t

afford the title compound as an orange cgystalline solid (yield 26%). 20
MS (m/e) 338 1 (M+Ht 100%) c)

wan@ gﬂlgl ggg;@yl thlazol 2- yI) plperazme |- carboxyllc aC|d
tert-butyl ester in loxane was added dropwise 53.8 mmol
hydrogen chloride solution (4 M in dioxane) and the mixture was stirred at
90 C for 4 h. 25 Te rg,i\on mixture was then cooled to O C and diluted

with ether to a
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(2-&50 OXYy-5- méIFf§Ff@sulfonyl phenyl) [4 (5-trifluoromethyl-thiazol-2-ya
m pipegazin- | -yl | - methano n e WO 2006/072436 PCT/EP2005/014082

-66F0 FrN ~N J F +-C F N O=S=0 Prepared in analogy to example 1 (b)

from 2- ethanesul nzajc acid (Exa
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Example 55

10 [S—MethaneSLﬂfonyl—Z-(2,2,2-triﬂuoro—l—memyl;ethoxy)-phenyl]—[4—(5«-methyl~4-
triflusromethyl-thiazol-2-yi)-piperazin-1-yl}-methanone

F
s A
}r{: 0=5=0
F
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-
15 yl}-piperazine (Example 54(a)). The crude material was purified by chromatography
(§i0,, 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-s methanesulfonyl-phenyl)-{4-[4-(2,2,2-trifluoro-ethyl)-thiazol-2- yl}
20 piperazm- 1-yl}-methanone '

a) 1-14-(2.2,2-Trifluoro-ethyl)-thiazol-2-yl]-piperazine




N F STN F1 LN O=8=0 10 Prepared in analogy to example 1 (b) from
5-methanesulfonyl-2-(2,2,2-trifluoro-I- methyl-ethoxy)-benzoic acid
(Example A2) and 1-(5-trifluoromethyl-thiazol-2-yl)- piperazine

wydeoehtorsde (Example 58(c)). The crude material was purifiedy:00s/014082
chromatography (Si02, ethyl acetate/heptane) followed by trituration in
pentane to yield 15 the title compound as4an off-white crystalline solid
(vield 64%). MS (m/e): 532.0 (M+H', 100%). Example 60
(5_|\/|etﬁéﬁégﬁﬁ%ﬂ@%&?ﬁ’fﬂﬂﬂ&%ﬂ.@ﬁéﬁ%l-piperazinecarbothioamide and 1-
[4bgstrifiéidromifthwyleithiazol-2opl}- PiperadinniadlimetignemRdbl dNromatography
Fsid3 bl Q78RR MW PRI ARG RCTIRRAORPIO 8084, 287 yield

g%ﬁ%@:ﬁ%@ﬁf@@?ﬁ&@ﬁg I(?0401’5 It-))bf(re?lrznoic acid (Example A13) and

1-(5-trifluoromethyl-thiazol-2-yl)-piperazine hydrochloride (Example

5 S5&(d)-[de groele Imaceriakwirs mispheayby{ehiromat ooramiv: L SIDA)-Ethvb]-2-v1]-

acgiate/hepiane) fallpwgd by trituration in pentane to yield the title 5
compound as an off-white crystalline solid (yield 71%). MS (m/e): 505.3
(M+H', 100%). Example 61
(2-CyclopropyhnetigoxyeB-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thi
azol-2- yI)-pipefrafz' methanone O v F r~N F N O=5=0 10 Prepared
in analog pl ) from 2-cyclopropylmethoxy-5-
metharigs{jifonyl-bengaic gcid (Example A5) and
1-£5atrifuoromethyl-thiazol-2-yl)- piperazine hydrochloride (Example
58(cy). The crude material was purified by

Prepared in analogy to example 1 (b) from 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example A1) and 1-[4-(2,2,2-trifluoro-ethyl)-thiazol-2-yl]-piperazine. The

10 crude material was purified by chromatography (8iO,, ethyl acetate/heptane) followed by

trituration in pentane to yield the title compound as a white crystalline solid (yield 28%).
MS (m/e): 492.1 (M+H", 100%).

Example 57

[5-Methanesulfonyl-2-(2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl]-{4-[4-(2,2,2-trifluoro-

15  ethyl)-thiazol-2-yl}-piperazin-1-yl}-methanone

20
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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-{4-(2,2,2-trifluoro-ethyl)-thiazol-2-yl] -
piperazine (Example 56{(a)). The crude material was purified by chromatography (Si0,,
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%).



chromatography (Si02, ethyl acetate/heptane) followed by trituration in
pentane to yield the tide compound as a white crystalline solid (yield
22%). MS (m/e): 490.3 (M+H', 15 100%). Example 62

wWa-lsapropgcy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethgie [ebadilo14052
thiadiazol-2- yl)-piperazin-1-yl] -methanone a) 4-(5-Trifluoromethyl-[
1,3,4]thiadiazol-2-yl)-piperazine-l-carboxgdic acid tert-butyl 20 ester A
mixture of 2.2 mmol 2-bromo-5-trifluoromethyl-[1,3,4]thiadiazole (CA
37461- 6-3; prepared according to BRp8i8685), 2.3 mmol
piperazine-l-carboxylic acid tert-butyl ester and 4.3 mmol potassium
cAPolspRiePiext ¢ rineeatenibiory s retluéed foifluhouns thhéh reabion)-
mixperezitiab dpakethapouted into water and extracted 3 times with ethyl 25
acetate. Concentration and recrystallisation of the crude material from
digtbyit etheksyvieldadthetitecanodrt.as a colorless solid. MS (m/e):
397.2 ([M+CH3000]', 100%). b) 1-(5-Trifluoromethyl-(1,3,41

5 thiadiazelaZodpiperazinentitinaoneetain MO RROBIAAZASE ) prop-1-ene in 80

Pgﬂgelﬁglqgﬁé%ég§§de9 %o%%ﬁ% %%ac:?tic acid {39% oiunBrol in acetic aa:d) and

5tr|flu omethyl [1, 4th|ad plperazme carboxylic a
te} 1?9&%% 81“8 th %ﬁ%@?ﬁé%‘é%ﬁ%aﬁ&é‘tb@mﬁtﬁ% $hmpreaction

trﬂm@%ﬁb’éﬁ ehagidikied stitheiiid ecehetire ahigopfurampletaand wiheashed with
rembtio Mimixigasiiposnsantiatddier ghduiha dita camponnd asyellowish to
10 gldﬂ?:rme(ﬂyg)m%%?bﬂ hFE Qv@é alline sohd( ield 90%). EI-MS (m/e):

po th I,f As( uoromethyl 113
% iad aﬁzdl 1?%%&?21%%5 I’--y ?1%*}11:%%0%@ (INNJ Nr=(0o=7 FF
|n analog
Omerny

Op u X O AC ReXTT] 3
16> t”'fllg grs% ut101¥ Iof[ 1’? ’rﬁln %ggzoeln%sv}d}o?lly ef‘}ratﬁlfiill?oromethyl -oxirane in 20 ml
N,N-dimethylformamide was added 15.9 mmol 4-thiocarbamoyl-piperazine-1-carboxylic
15  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). 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%).
20 MS (mfe): 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-y1)-piperazine-1-
carboxylic acid tert-butyl ester in 20 mi 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.

25 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, }{(M+H+, 100%).

d) {2-1sopropoxy-5-methanesulfonyl-phenyl)-[4-(5- tnﬂuoromethvi thiazol-2-vl)-

piperazin-1-yll-methanone




20

trifluoroacetate. The crude material was purified by chromatography (Si02,
dichloromethane / methanol 99 : 1) to yield the title compound as a
colorless solid. MS (m/e): 479.2 (M+H', 100%). Example 63 15

WO 6B8pylmethoxy-5-methanesulfonyl-phenyl)-[4-(5-trifigarametpl4os2
[1,3,4]thiadiazol-2-yl)-piperazin-l-yl]-methanone O O r-N N=(0O=S=0 S
F'F F Prepared in analogy to example 1 b) from 2-cyclopropylmethoxy-5-
methanesulfonyl-benzoic acid (Example A5) and
1-(5-trifluoromethyl-[1 ?}li]thiadiazol- 20 2-yl)-piperazine trifluoroacetate
(Example 62(b)). Thelcrude material was purified by chromatography
(S|02 déchl rorHeth @ methanol 98 : 2) to yield the title compound as a

sgoli 1 491.2 (M+H+, 100%). WO 2006/072436
CT‘/E %05/0140@2 9 Example 64

(2-1sobutoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-[ 1,3,4]
thiadiaPrsipared)inpipekei e Bxpiinmedtibrvem 2-cbpdopexy-S-QetSmB8ultnA-5
PrepaRddid W%Yet@ﬁ@@mﬁsl&mxfé%ﬁlem -thiazol- 2 1)-piperazine

23 X than sulf ben20| id (Exam
H)?S&)trl F?oﬁ{grsne yﬁ'i E iAok Er{ﬁ ;ﬁ’ eér%zme%%rﬁﬁo‘(gg&?aﬁgﬂ
5 (Eﬁ%tﬁﬁﬁfé%z(ﬁ )fOﬂﬁ%’rbamféIﬂapwa@membv the titteeompaing as a white
(Sif2aliichiokdrethhngd )meihane).98383) (M yietd iwdjtle compound as a
colorless solid. MS (m/e): 493.4 (M+H+ 100%). 10 Example 65
(5-Methanesulfonyl-2-morpholin-4- %)/%)9-[4-(5-trifluoromethyl-[ 1,3,4]
thiadiazol- 2-yl)-piperazin-1-yl]- -metha

[5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylj- [4-(5-triftuoromethyl-
thiazol-2-yl)-piperazin-1-yl]-methanone

1¢

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-y1}-
piperazine hydrochloride (Example 58(c}). The crude material was purified by
chromatography (5iO», ethyl acetate/heptane) followed by trituration in pentane to yield
15  the title compound as an off-white crystalline solid (yield 64%). MS (m/e): 532.0 (M+H?,
100%;).

Example 60

(S-Methanesulfonyi-2—morphoh'n—4—yl~phenyl)~{4—(S—triﬂuorornethyl—thiazol-z—ﬂ)-

piperazin-1-yl]-methanone
)

e -
F

;
q



ON N ONINJF 0=5=0 F F Prepared in analogy to example 1 (b) from
5-methanesulfonyl-2-morpholin-4-yl- 15 benzoic acid (Example A13) and
1-(5-trifluoromethyl-[ 1,3,4] thiadiazol-2-yl)-piperazine trifluoroacetate

wbxampless2(b)). The crude material was purified by chromatograpiig o140z
(Si02, dichloromethane / methanol 99: 1) to yield the title compound as a

colorless solid. MS (mle): 506.3 (M+H'; 800%): Example 66 20

[5- Methanesulfonyl -2-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-phenyl]-[4-(5-
trifluorGRFEIESA-th ARk Sﬂ)eﬁmﬂl&ﬂl ﬁbifyﬂ“ﬁ%fﬁaﬁhéﬂ@wglﬂ%GIQMG-**-yl'

P Geh/oi 20105 k4082 A 130 2 0dQR MNuffludrbniety = hilzN- X @FpSrefzine
P
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5-meth ulfon ifluoro- 1,1-dimet enzoic ac
E@a ‘Tg‘fﬁfﬁﬁ“’éﬁ&“f e@%} Flsreien TSR Ay BRsdra i he e

5 hydmmddea(r%mbi@ 586N Teolot el drisitdnaby ds Oy SisdB gis HY, 1009%).
chromatography (ethyl acetate/heptane) to yield the title compound as a
white solid (yield 52%). MS (m/e): p46. %§M6+H+ 100%). B.p. = 182-183C.
Example 67 (5-Methanesulfo nyl-2- (gn

ifl th i .
% n uor |azeo}?'2 viin plsg%sa%l%r?ﬁ%%h é?hgi RSy hjazol-2-
F‘”Wf““z’g stheseaeo
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10 Prepared in analogy to example 1 (b) from 2-cyclopropylmethoxy-5-
methanesulfonyl-benzoic acid (Example A5) 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 a white crystalline solid (yield 229%). MS (m/e): 490.3 (M+H",

15 100%).

Example 62

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

5-Trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazine-1-carboxvlic acid tert-butyl

20 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
25 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+CH,COO]", 100%).

b) 1-(5-Triflucromethyl-[1.3.41thiadiazol-2-vl}-piperazine trifluoroacetate




10 Prepared in analogy to example 1 (b) from
5-methanesulfonyl-2-((S)-2,2,2- trifluoro-lI-methyl-ethoxy)-benzoic acid
(Example A15) and 1-(5-trifluoromethyl- thiazol-2-yl)-piperazine

W dhRdele (Example 58(c)). The crude material was purkieERRp0s/014082

10

15

20

chromatography (Si02, ethyl acetate/heptane) followed by trituration in
pentane to 15 yield the title compound a&an off-white crystalline solid

_ |d o 323 % le 68
B vied Sqcaib ﬁz‘? S o A AR ey o

trﬁftﬂ)%ﬁ]‘éW|eﬂﬁ¢asz rhiberazamathpne wesieasdeGhirainOF F CN
Ftrithd ooyt tie BeN Mﬂ@rﬂftﬁ@b@ﬂﬁhtﬁ(&ﬁﬁb@ﬁ@aﬁmmﬂi@ rkaibl @ikture is

Sunpthanesut k2ibEe2 ﬂumﬂ
(Exgepple Alggalﬁd 1-(5- fnﬂuorometh WO zoggﬂ‘ %@Q@%C(ﬁg’ fir,

PCTIEP2005/014082 -71 thiazol- 2y|) plperazme hydrochloride (Example
5§ %)EThe crudesmaﬁrlal vv!?s puri |ed b) c o o%rah ( |02 %thyl
Ly 5

SODropo _
e/heptane) followed by 1adiazol-2

coRBRsHEgs v [amehang ystalllne SO|Id (yleld 57%). MS (m/e): 532.0
(M+Ht, 100%) Example 69 [5-Methanesulfonyl-2-(2,2,2-tfluoro-

[-methyl phenyl]-{4- [5-(2,2,2-trifluoro- ethyl)-thiazol-2-yl]
-piper %-methanone a)

4-(5- ethyl-thiazol-2-vi)-piperazine-I-carboxylic acid tert-butyl
ester( To assghation of 179 mmol 30% aqueous hydrogen peroxide in 60
F%Tf\ter was to added 1 N aqueous sodium hydroxide solution until the’
as 9. The reaction mixture was then cooled to 10 C and 163 mmol
acroleln was added dropwise. Further amounts of 1 N agqueous sodium

hydroxide seliiiomuwege taddeddetiy) thenaddidproipoeiderianmainlainihe

pﬂ@i&ﬂ%&@@g&%ﬁmwsﬁeﬁwﬁnmidrmm& 158 THHEE NV3S S ED azine
Qr:ﬂuoroacetate The crude material was purified by chromatography (5i02,
dichloromethane / methanol 99 : 1) to yield the title compound as a colorless solid. MS
{m/e): 479.2 (M+H", 100%).

Example 63

(2-Cyclopropylmethoxy-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone

0 o’\v
s3e)
Ne 5 i

FEF

Prepared in analogy to example 1 (b) from 2-cyclopropylmethoxy-5-
methanesulfonyl-benzoic acid (Example A5) and 1-(5-triftuoromethyl-[1,3 4] thiadiazol-
2-yl}-piperazine triflucroacetate (Example 62(b)}. The crude material was purified by
chromatography (8i02, dichloromethane / methanol 98 : 2) to yield the title compound
as a colorless solid. MS (m/e): 491.2 (M+H+, 100%).



30 min at 0 C and then 40.8 mmol thiocarbamoyl-piperazine-1-carboxylic
acid tert t5 butyl ester (prepared from tert-butyl 1-piperazinecarboxylate,
[,1'- thiocarbonyldiimidazole and ammonia according to the procedure of

wh blegly@hem. 1998, 41, 5037-5054) was added. To the repghtiRphons/n140s2

10

15

20

suspension was added 25 ml ethanol and the mixture was heated at 80 C

for 30 min. The resulting solution was dilgged with ethyl
acetate/tetrahydrofiaran (1:1) and the mixture was washed twice with

brine. The 20 organic phase was di&dmepieibdodium sulphate and
concentrated in vacuo to afford the title compound as a yellow oil (yield
9943sksang i/ eynede R Nfenit-p00)- 4y (5-trifluoromethyl-{1,3,4] thiadiazol-2-y1)-
Afpbratmyl-iazeihdngiepiperazine-I-carboxylic acid tert-butyl ester To a
solution of 40 0 mmol4-(5- hydroxymethyl thlazol 2-yl)-piperazine-I-

e(IV) oxide and the mixture was heated at reflux for 3
then flltered and the filtrate was concentrated in

te/heptane) to afford the title compound as a light brown crystalline
soIFd'(yleId 40%). MS (m/e): 298.3 (M+H+, 100%). c)
4-[5-(2,2-Difluoro-vinyl)-thiazol-2-yll-piperazine-I-carboxylic acid tert-butyl
ester 3BePered sohnidrgnice¥8n PN bl Sren Yiptabspiimes imedamesulfonyl-benzoic
NM&{m@mylmmaﬁﬂde(mmm@ﬁqmmﬁﬂbr%p@”ﬁw@@@m@ne
anddhs bsture Eﬁéﬁ:ﬁg@%ﬁ‘} Fﬂ?é@r&ﬁgf}%{é% r%i?f,&rlh &m-omatography

4- r thlazol 2- razy arboxylic ac|d" tert- utyI ester w
I RE R ATE PTARN Lbm a0 g e BIARL BN
20060438 PEIIRRDDIT/0IBR -72 was added in small portions and
stirring continued for 10 min at 0.C. The mixture was then allowed to
warm to room temperature and stirf#areplathiued for a further 2 h. The
reaction mixture was then filtered and the filtrate was concentrated in
vdeudethnpesutienid 2vmer phelired- bl remhidtb (F apifiy¢8ioethetrijl3,4] thiadiazol-
acefiiipipentana))-aféaiahidhe title S compound as a white crystalline solid
(yield 19%). MS (m/e) 332.3 (M+H+, 10%), 276.0 ([M+2H-"Bu]+, 100%).
d) 4-F5-(2,2,2- Tnzﬁl -ethyl)-thiazol-2-yll-piperazine-I-carboxylic acid
tert-butyl ester J olution of 1.03 mmol
4-15-(2,2-¢h 1)-thiazol-2-yl]-piperazine-I- carboxylic acid tert-butyl
ester- Iphoxide and 0.3 ml water was added 10 7.18 mmol
pota 'mm quoridg nd the mixture was heated at 120 C for 2 h. The
mix#ire was then diluted with ethyl acetate and washed sequentially with
watef and brine. The

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-morpholin-4-y1-
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
(8i02, 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



20

organic phase was dried over sodium sulphate and concentrated in vacuo.

The residue was purified by chromatography (SiO2, ethyl

acetate/heptane) to afford the titte compound as a yellow crystalline solid
Woizlk@0243 MS (m/e): 352.3 (M+H+, 100%). 15 e) POT/EP2005/014082

1-15-(2,2,2-Trifluoro-ethyl)-thiazol-2-yl-piiperazine hydrochloride To a

solution of 0.91 mmol 4-[5-(2,2,2-trifluorcrethyl)-thiazol-2-yl]-piperazine-I-

carboxylic acid tert-butyl ester in 30 ml dioxane was added dropwise 18.2

mmol hydrogen chlor plution (4 M in dioxane) and the mixture was

stirred at 90 C fof§90mirkThe reaction mixture was then cooled to 0 C

and diluted githvet he resulting 20 crystals were collected by filtration

%@ ngh ethef to afford the title compound as a light brown
al solid (yiekE73%). MS (m/e): 252.3 (M+H+, 100%). Q

(5 -Methanesulfonvl-2-(2,2,2-trifluoro-I-methyl-ethoxy)-phenyl]-14-15-(2,2

2- triflugro-ethyl)-thiazol-2-yl | -kiperazin- I-yl | -methanone F O FrN F F\

YN J N ERPRE ‘ﬁa’féWé%S’Fé‘&i?ﬁ AnBISERG enethastesal sy hrdn, 2,2-trifluoro-

5 ediapdsiitmyi i@ zoRk- aiftLidhosngle thid)athd Joy3- -hefreienagifd- thiazol-2-

(EXapipieaAd) Rancbnid 2 BeitifplossethyDrthiaggl- %afgnﬁi%g 'Hﬁed 1(?%

5 hxﬂfemkﬁ %/ W&}ﬁﬁ%&i&%@ﬁ@ m&egkildfkﬁd berChrOIB%%‘O Qw‘{u & s

rométhan fle compound-as a wh
i éf%‘f (Ry%“ 548 3*(&%0%14&3 £00%). WO
2006/072436 PCTlEP2005/014082 73 Example 70
[5 Methanesulfonyl -2-((S)-2,2,2-triffiBBRH S thyl-ethoxy)-phenyl]-{4-

trifl thiazol-2- yI] p| erazin-l-yl}-methanone F Chiral 0
éé‘_g '—%M f 25}1 2,3,2-triflzoro- methyiuethoxy)-phenyl] [4-(3-

mﬂuoromethyl»thxazol 2- yl) piperazin-1-yl]-methanone

J»(F Chiral
Q
F
F N i
$._N._J
F
ﬁj/ 0=8=0

Prepared in analogy to example 1 (b) from S-methanesulfonyl-2-((5)-2,2,2-

10

trifluoro-1-methyl-ethoxy)-benzoic acid (Example A15) and 1-(5-trifluoromethyl-
thiazol-2-y1)-piperazine hydrochloride (Example 58(c)). The crude material was purified
by chromatography (SiOx, ethyl acetate/heptane) followed by trituration in pentane to

15 yield the title compound as an off-white crystalline solid (yield 52%). MS (m/e): 532.3
(M+HT, 100%).

Example 68

[5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-
triftuoromethyl-thiazol-2-yl)-piperazin-1-yl}-methanone

Prepared in analogy to example 1 {b) from S-methanesulfonyl-2-((R)-2,2,2-
trifluoro- 1-methyl-ethoxy)-benzoic acid (Example A16) and 1-(5-trifluoromethyl-



N O=S=0 5 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-[5-(2,2,2-trifluoro-ethyl)- thiazol-2-yl]-piperazine

wgdnoehteride (Example 69(e)). The crude material was purified#Ysos/014082

5
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20
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chromatography (SiO2, methanol/dichloromethane) to yield the title

compound as a white crystalline solid (y#ld 54%). MS (m/e): 546.3

(M+H", 100@0) to Example 71

[5 RNz gL Bz (s dionidn dBremRltstRiLb tTdeypiromptiral [sag purified
2, By thfloortegthyhl 5idzotByy ipiperbgimdey foloatbbp ferubaidiiial n@bne to
C%eﬁi EhE e Foy AN O oﬁQhFé@%@(ﬁﬁdE‘sﬁﬁﬁ' MJ%%ﬁ Qis32.0

%%)1 %{n%})@ esulfonyl -2-((R)-2,2,2 15 trifluoro-I hyI ethoxy)-benzoic
xample’A16) and 1-(5-(2,2,2-trifluoro-ethyl)- thiazol-2-yl]-piperazine

hydrochloride (Example 69(e)). The crude material was purified by
chromatography (Si02, methanol/dithionptaethane) to yield the title
compound as a white crystalline solid (yield 41%). MS (m/e): 546.3
(M5 Metantonoxnanp(e, 7 2-2{lluoro- 1-methyl-ethoxy)-phenyl}- {4-[5-(2,2,2-trifluoro-

(ZelRORIRRLN-2) ?tﬁpgﬁ}{lfp Y sRBgRYDA{A-[5-(2,2,2-trifluoro- _ethyl)-thiaz
ol-2- y piperazin- 1-yl}-methanone O O F F ~N~JN O=, =0 WO

2005 74} j xamgle 1
1-[5-(2 %Y Lﬁf&%&&%ﬂ%&%ﬁ%@ 9%

]Jé};ggg glrgclalorld Example
6@@% crude material was puyrified by c ro (‘ﬁﬁ fvas
ft%ﬁnfée f&‘iigéfa‘ fRdss bamafgw e mﬁ@%w mixture

(yhsgthen cocled to 10 °C and 163 mmol acrolein was added dropmse Further amounts
of 1 N aqueous sodium hydroxide solution were added during the addition in order to
maintain the pH of the reaction mixture between pH 8 and 9. The mixture was stirred for
30 min at 0 °C and then 40.8 mmol 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) was added. To the resulting suspension was added 25 ml ethanol
and the mixture was heated at 80 °C for 30 min. The resulting solution was diluted with
ethyl acetateftetrahydrofuran (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+H", 100%).

b) 4-(5-Formyl-thiazol-2-vD)-piperazine-1-carboxvlic acid tert-butvl ester

To a solution of 40.0 mmol 4-(5-hydroxymethyl-thiazol-2-yl)~piperazine-1-
carboxylic acid tert-butyl ester in 300 m! 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 (SiOz, ethyl acetate/heptane) to afford the title compound as a light
brown crystalline solid {yield 40%). MS (m/e): 298.3 (M+H", 100%).

c) 4-[5-(2.2-Difluoro-vinyl)-thiazol-2-vl]-piperazine-1-carboxvlic 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



5 36%). MS (m/e): 492.4 (M+H+, 100%). Example 73
[5-Methanesulfonyl-2-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-phenyl]-{4-[5-(2,
2,2- trifluoro-ethyl)-thiazol-2-yl]-piperazin-l-yl}-methanone O OF F FF
WISY§R@B5=0 10 Prepared in analogy to example 1 (b) fream/ep2005/014082
5-methanesulfonyl-2-(2,2,2-trifluoro- 1,1-dimethyl-ethoxy)-benzoic acid
(Example A14) and 1-[5-(2,2,2-trifluoro-etay)- thiazol-2-yl]-piperazine
hydro aa%) ride (Example 69(e§ The crude material was purified by

chioth %f*’éﬂ)ﬁ? ti%‘fﬁw é@f&f&’ﬁ%‘ﬁfﬁﬁéﬁi foryie mtithet 676 CBmponnhde was
asthewhileveiystatimetsatidryieith2rath)e MS {THe); 56RiAM tht's A8B%)2 h. The

15r5%ﬁmﬁrg s inan eyl 2ald gl 'Ivld? gncentrated in vacuo. The residue

£m§;h¥ p|ger2§f%¥%-§hpr%gh ﬁfo%%’r%;?ﬁgtﬁ/mﬁ—a’\fﬂl@ e pigrited in

5 an@wwa@mémwﬂm@&hnﬁéﬁ%hm{@aﬁimmm*zm%}, 276.0

compoq@da@&@rbgfmmmwt@l!m @Bﬁ@@?&d\rﬁ%

g ?[ qb%?m acid (Example A17) and
[-(5-trifl uorom azol-2- yI) piperazine hydrochloride (Example 58(c)).

Iwa ied by .
upIe azf e anid tert-butyl ester

546 4.

(M£H! 0‘;{3 dgsw 006/077254$ $ ﬂli 2005/ 14052 %E&Beraﬁ‘“"'l’

ester in eand 0.3 ml water was added

5C a(g' gmesuffrony- -IS0propo

10 [47(58tmm@lreﬁﬁ@mwﬁm&e@wrbmerammayﬁemetham‘@rmr 2 h. The mixture
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25

was then diluted with ethyl acetate and washed sequentially with water and brine. The
organic phase was dried over sodium sulphate and concentrated in vacuo. The residue

was purified by chromatography (810, ethyl acetate/heptane) to afford the title
compound as a yellow crystalline solid (yield 90%). MS (m/e): 352.3 (M-+H", 100%).

e) 1-{5-(2,2,2-Triflugrg-ethyl)-thiazol-2-yl]-piperazine hvdrochloride

To a solution of 0.91 mmol 4-[5-(2,2,2-trifluoro-ethyl)-thiazol-2-yl] -piperazine-1-
carboxylic acid tert-butyl ester in 30 ml dioxane 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)-phenyll-{4-[5-(2.2.2-
triflugro-ethyl)-thiazol-2-vil-piperazin-1-vl}-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-(2,2,2-trifluoro- ~ethyl}-thiazol-2-yl}-
piperazine hydrochloride. The crude material was purified by chromatography (5102,
methanol/dichloromethane) to yield the title compound as a whxte crystalline solid (yield
329} MS (m/e): 546.3 (M+HT, 100%)



F F\F N5 Prepared in analogy to example 1 (b) from
5-ethanesulfonyl-2-isopropoxy-benzoic acid (Example A18) and
1-(5-trifluoromethyl-thiazol-2-yl)-piperazine hydrochloride (Example
wsBta)yFheacrude material was purified by reversed phase HBREEp2005/014082
(acetonitrile/water) followed by trituration in ether to yield the tide
compound as an off- white crystalline sofigl{yield 21%). MS (m/e): 492. 1
(M+H ~, 100%). 10 Example 76 [
5- Methanesulfonyl -2-(I-trifluorometFyRPRIpSLY)-phenyl]-
[4 (5 trlfluorom thyl- thiazol-2-yl)-piperazin-I-yll-methanone F O O 1 ) F'}N
ebhgnesy Paket-thehtisyp e brgipeetiibyharhenyll-{4-[5-(2,2,2-
Sthbmewfbdybﬂ)K-IZlﬂ tpfheooimatiyliHpesimanebenzoic acid (Example
A19) and 1-(5- trlfluorometh)él -thiazol- 2-yl)-piperazine hydrochloride
(Example 58(c)) The0 e“Nidterial was purified by reversed phase
H (;(acet llowed by trituration in ether to yield the title
ca s_ah of ite crystalline solid (yield 11%). MS (m/e): 546.3
(M+H+ ¥0%). Exempte 77 20
(2-((R)-sec-Butoxy)-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol

5 -2-yl)- pfppmzimWilemmmmewmm&ﬁ/@zm@neméﬁﬁm%mé%2

o e r e Pkl AR LI R o oo

example 1 from 2
(@%&Fﬁbm B)l’ﬁ "ie f‘ﬁﬂﬂ'& Biftfet rfmlgﬂatawl)'rbmmﬁ@tenal was purified

by chromatography (SiO;, methanol/dichloromethane) to yield the title compound as a
white crystalline solid (yield 54%). MS {m/e): 546.3 (M+H", 100%).

10 Example 71

i5

20

[5-Methanesulfonyl~2~((R)-Z,Z,Z—triﬂuoro~1~methy1—ethoxy)—phenyl]~{4~[S—(2,2,2—
trifluoro-ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone

E Chirad

E g D;;?QF
"{{VO*@
. N 0~§wo

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 (5i0;, methanol/dichloromethane) to yield the title compound as a
white crystalline solid (yield 41%). MS (m/e): 546.3 (M+H", 100%).

Example 72

(Z-Isopropoxy~5~methanesulfonyl—phenyi)-{4—[5—(2,2,2~triﬂuoro-ethyl)—thiazol~2—y1]-
piperazin-1-yl}-methanone



hydrochloride (Example 58(c)). The crude material was purified by
reversed phase 5 HPLC (acetonitrile/water) followed by trituration in ether
to yield the title compound as an off-white crystalline solid (yield 10%).

WIB2Ae/e924402.4 (M+H+, 100%). Example 78 PCT/EP2005/014082

3
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(2-((S)-sec-Butoxy)-5-methanesulfonyl-phenyl)- [4-
(5-trifluoromethyl-thiazol-2-yl)- piperazinZtyl]-methanone Chiral O IV N F

SYNJ E,~ N O=i=O 10 Prepared in ogy.to example | (b) from
2-((S)-spéé%ﬁ%%&“yji!@ﬁ‘%%ﬁa%égmﬂ%ﬁ@%@%&rdSSEfaR@SXaﬁaﬁ@fﬂzwgﬁwb
1-tsiershBrgipinid kbl yHEpiigetd AriBupnardctlovide ¢EXatipiperazine
?8(@)0@?%@%2@1?@%'5%9 dfient bwﬁ:ag mdpgh?%st r‘f})lf'?slr&natography

a Ni water),follow: . ratiqn in ether ie e title S
coﬁ%hﬁgﬁagc%gt (<:31)/r}1l K f%r\}v%cljgtié %%{/é;% #l%escgﬁnop {’y‘f@%%éo %ﬁ’ﬁgyﬁﬁ%’jf* A fyield
(I\/?wﬁl%% MOGoHE): ESAPYETO, 190Mdpropoxy-5-methanesulfonyl-phenyl)-
[4-(4-methyl-5-trifluoromethyl-thiazol-2- yl)-piperazin-1-yl]-methanone a)
Rao-(3,3,3-Trifluoro-I-methyl-propylgylfapi)rpenzene 20 To a solution of

54.9 mmol 3-iodo-1,1,1-trifluorobutane in 50 ml N,N- dimethylformamide

wesenadrat A%Shmmeb hiopheneband £a.omme Sﬁﬂémlﬁﬁf-?r%l?i‘ﬁz-
T-Q%@B%{E%\\Aﬁﬁhﬁzr%gpﬁgmdrgtixrzqu temperature for 90 min. The
reaction mixture was then ditited wi hYe}tﬁrér and Was washed three times
with water. The organig WO 2006/072436 PCT/EP2005/014082 -77
phase was dried &ver®s sulfate and concentrated in vacuo to afford
the-#ie §on@‘r@ colourless ol (yield 79%). MS We): 221.3 (Mt,
15%), ac-(4,4,%dg#tuoro-butane-2-sulfonyl)-benzene To a solution of

39.5 mmol rac-(3,3,B-irifluoro-l-methyl-propylsuIfanyl)-benzene 5in 80 ml
dichlorepagihans Wak.afdedddimmel dutvergacelicasid, 448 @Rl MEsro-
hyd[ocgen o>gde gs then a CEEd In mﬂl E)ortéonf and.the mixture was
subkes qrﬂgtr?ﬁyet 0Xy)-benzoic acid {Example Al4) and 1-[5-(2,2,2-tnfluoro-ethyl )-
thiazol-2-yl]-piperazine hydrochloride (Example 69(e)). The crude material was purified
by chromatography (51O, ethyl acetate/heptane) to yield the title compound as a white

crystalline solid (yield 27%). MS (m/e): 560.3 (M+H", 100%)."

Example 74

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

~ &
F._’:L{\L’/N\) J\é _

Prepared in analogy to example 1 (b) from 5-ethanesuifonyl-2-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example A17) and 1-(5-trifluoromethyl-thiazol-2-y1)-
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 829%). MS (mn/e): 546.4 (M+H", 100%).



heated at reflux for 4 h. The reaction mixture was then diluted with
dichloromethane and was washed sequentially with water, 1 N aqueous
sodium hydroxide, and again with water. The organic phase was then
woedmneispdium sulfate and concentrated in vacuo 10 to aferd-the il e,
compound as a colourless oil (yield 80%). EI-MS (m/e): 252.1 (Mt, 3%),

142.1 (PhSO2Ht, 100%), 91.1 (H3CCH=GHCF3t, 20%; 78.2 (PhHt, 74%),
77.2 (Pht, 45%). c)

Rac-(4,4,4-Trifluoro-2-iodo-butane-Zxutipleyip-benzene To a solution of

28.5 mmol diisopropylamine in 18 ml tetrahydrofuran at -78 C 15 was

ad imm@ hexane

thegﬁglt%r‘l? &\%!vﬁfslgtﬁze?ﬂ warmed 1o rogw Ltgrﬁgﬁraltlafe ﬁhélfvrgg Pﬁé} sgoﬁ? {Bgrazin-
was r‘ﬂen Reayds edropW|se over 50 min to a solution of 19.0 mmol
rac-(4,4,4-trifluoro- butan

-2-sulfonyl)- benzene in 30 ml tetrahydrofuran at
ed for a further 15 min at -78 C. Finally, a
solution of 20,9 md| iagine in 15 ml tetrahydrofuran was added 20
dropv,visesoer 1 mid stirring continued for a further 15 min at -78 C
and«tﬁe%ﬁﬂf actionymixture was allowed to warm to -20 C. The reaction
mixture guencHEd Y addition of I M hydrochloric acid and the
mixture was extracted three times with ethyl acetate. The combined

organic hase% were, washed se ue gﬁﬁ with gf? gﬂsiodlum
€

S thiosulfite BBItHion BAGSNIR BARD S RBre i SRR G hepzoic
condéntrmalod iR)vaduo tfbtaﬁ@mqmtﬁmletb@mb@uﬂ&wqwmwM@emﬂe

?IZE’/EgaxEHM@ (g(l)}lei'iﬁﬂu&% @Meﬁ%kﬁ%ﬁs@ﬁ%@?ﬂ ;ﬂu@s%l%if@ .0
31 /030%511% ésq 92 qugl?ﬁwédg tr1 ra‘% 1} én et er E)}&g dz%g } COm O‘Imtd as an off-

HfOrO-bUt-D-ane- enzene
of Yhits ﬁﬁYﬁGl Y%f‘b’*?}!% Eeéﬁfﬁ}o/i% %f’cfd’éf%uﬁ%é é@ﬂﬂ‘onﬂﬂ?%bnzene 30 in

25 ml tetrahydrofuran and 2.5 ml water were added 42.1 mmol
jetriethylamine and 42.1 mmol potassiymegraonate. The mixture was
heated at 70 C for 6 h. The reaction mixture was then diluted with ethyl

aCPﬁ&ﬁ&QHeW@t%ﬂmb@%ﬁQHﬁﬂH@é%Wp%H) BKE’E?H“IQQ@ -BGith&ehethyl-

brl&qazgp%ﬁgl?mc S WS ried Qver sodium sulfate and concentrated
in vacuo te was purifie ied by by chromatography (Si02, ethyl WO
2006/072436 PCTI 005/014082 -78 acetate/heptane) to afford the tide
compound as a ye‘i il (yield 72%). EI-MS (m/e): 250.1 (M+, 15%),
186.1 ([M-SQ2 8%), 125.0 (PhSO+, 100%), 77.1 (Ph+, 38%). €)
Racﬁ-@gr \e/r”ies nyl-2-methyl-3-trifluoromethyl-oxirane

F ;

0:—‘?:0

Prepared in analogy to example 1 (b) from 5—methanesulforxy1~2—( I-

15 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 119). MS (m/e): 546.3 (M+H", 100%).

Example 77

20 (2-((R)-sec-Butoxy)-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-yl)-
piperazin-1-yl}-methanone
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To a solution of 15.2 mmol n-butyllithium solution (1.6 M in hexane) in 20
ml 5 tetrahydrofuran at -78 C was added dropwise 15.2 mmol tert-butyl
hydroperoxide solution (5.5 M in nonane) and the mixture was stirred at
wiB2@derk6smin, then warmed to -50 C and re-cooled to -78dg/idHetuli ek,
of 10.1 mmol ((E)-4,4,4-trifluoro- but-2-ene-2-sulfonyl)-benzene in 6 ml
tetrahydrofuran was then added dropwis@é&nd stirring continued for a
further 30 min at -78 C and then the reaction mixture was io allowed to
warm to room temperatui e. TH® eaction mixture was diluted with ethyl
acetate and Wash s€quentially with 1 M hydrochloric acid and with
brine. The or was then dried over sodium sulphate and
copcent i he residue was purified by chromatography
p’gane) to afford the tide compound as a colourless
oil (yleld 49%). EI-MS {m/e): 251.1 ([M-CH3]+, 6%), 250.1 ([M-0 j+' 20%),

i5 126 PhS H+, 61%), 125.0 02]+, 100%), 78.2 (PhH+, 21%

77.2 (P epzr % aﬁg@?é é%@p—? ]2 -seoc) butoxys 5- methanesizlfonyl-
4- Mﬂmﬁﬁxﬁmméﬁhgmdﬁldid:@gd)qsrpeha&nh&rieéam@xyﬁ&mide
temiydublc186iRIe ARS8 IZ HPBIQke material was 8urxﬁed by reversed fhase

e T

mmo car amo erazine-1-carb P&E’t’éermmpound as
(pf’@ﬁ%fféﬁl%ﬁ‘ii’fé%’ﬁlﬁﬁﬁﬂhﬂ W&é&%éé@tﬁm&m@z 4 (M+H", 100%).
1,1'-thiocarbonyldiimidazole and ammonia according to the procedure of
J. Med. Chem. 1998, 41, 5037-505&xample i N,N-dimethylformamide
was heated at 100 C for 4.5 h. The reaction mixture was then
CcO [ S romatogyr S
e&“@?é S%%%ﬁ% f%%%%%é‘ﬂ‘ﬁﬁ%% T S SRS -
ﬁiﬁlé1 df 8‘?6%) MS (m/e): 352.3 (M+H+, 100%). g)
1 -(4-Methyl-5-trifluoromethylghiazol-2-yl)-piperazine hydrochloride To a
solution of 1.45 m[pol 4-methyl-5-trifluoromethyl-thiazol-2-yl)-
piperazine-|- ?( ; acid tert-butyl ester in 10 ml dioxane was added
dropwlse 218 m hydrogen chloride solution (4 M in dioxane) and
the ?@/w stirregat 90 C for 2 h. The reaction mixture was then
cooled to0 C and dit@it&& with ether. The resulting crystals were collected
by filtration and washed with ether to afford the titte compound as a white

grystall%ﬁﬁtﬁ%/ﬁ%@ﬁ%’sﬁxﬁﬁ%m/ &) 3531:&%]@?&9&9)@) E}N@thanesulfon}r}-
%%Qé% e mgtﬁanesu'ff11 ff}(} [ g%?/fo)fﬂ Huhfﬁfl?léz e HORIRSRAEAS,

2- SOpI’OOO
c%s/: (Example 58(c)). The crude materlal 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—Isoprop’oxy»S-methanesulfonyl-phenyl)—{4-(4—-merhyl~S«tﬁﬂuororﬁethyl-ﬁﬁazol-z-
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-trifluorcbutane 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



yl) -piperazin- | -yl | -methano ne N ~ F /-N 0=i=0 Prepared in analogy to
example 1 (b) from 2-isopropoxy-5-methanesulfonyl 5 benzoic acid
(Example Al) and 1-(4-methyl-5-trifluoromethyl-thiazol-2-yl)- piperazine

wydresieride. The crude material was purified by chromato 9%3%9 082

10

15

20

25

30

ethyl acetate/heptane) to yield the title compound as a white oam

52%). MS (m/e): 492.0 (M+H+, 100%). Example 80 io
[5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-I-methyl-ethoxy)-phenyl]-[4-(4-me
thyh@emmmwemmab&w)mmmwame;th@@@ﬂﬁfbfaqmi tibdeF /

F S¥iu-g &N Qﬁéﬁ@eﬁr&pgm RANALIIIAPBTRRLE (Rhiom
5-methanesulfonyl-2-((S)-2,2,2- trifluoro- 1- methyl ethoxy)- en20|c acid

(Expmaples Akorand s (gt ééﬁﬂ%—benxene _
triffluoromethyl-thiazol-2-yl)-piperazine hydrochloride (Example 79(g)). The

crude M%Uﬁkw&%w l.‘f Mrﬁ@r@@%tqgﬁﬂghé/ {SIO%AXFC}%%Sng lfangpé:enzene

acet e/h ield the tjtle pou d as awh

(ylel g% f ﬁﬁﬁ’ég nghvgs(f%éﬁj 51'1 Hﬁgré;gicxd 148 mmol urea

[SWﬂgﬁﬁéﬁﬂféﬁlﬁ/WESG&R?—Qdéeg-mﬁmﬁpdlPmémmtﬂW)WMFubsequenﬂy

[4bgindetivefiBx G # HlUlrorastiyh thisz ok - Heipenazéa L lioRE8ARARNe and

CW&@MQLEd]séHL{enF 5I{Y Wit frAeN pﬂi@&ﬁé@é@«?@%%ﬁﬁmde and again with

P%I!%Zlﬁ%g)ﬁrlon]ié ng 80 %reﬁpc?ne éUe?Qc‘?}long )t(ea :ripl Igonc(entrate in vacuo
to afforci the title compound as a colourless oil (yield 80%). EI-MS (m/e): 252.1 (M*,
3%), 142.1 {PhSO,H", 100%), 91.1 (HsCCH=CHCE;", 20%; 78.2 (PhH", 7 74%), 77.2

(Ph", 45%).

¢) Rac-{4,4 4-Trifluoro-2-iodo-butane-2-sulfonvii-benzene

To a solution of 28.5 mmol diisopropylamine in 18 ml tetrahydrofuran at -78 °C
was added dropwise 28.5 mmol n-butyllithium solution (1.6 M in hexane) and the
mixture was then warmed to room temperature. The resulting solution was then added
dropwise over 50 min to a solation of 19.0 mmol rac-(4,4,4-trifluoro-butane-2-sulfonyl)-
benzene in 30 ml tetrahydrofuran at -78 °C and stirring continued for a further 15 min at
-78 °C. Finally, a solution of 20.9 mol iodine in 15 ml tetrahydrofuran was added
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 879%). 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 (Si0,, ethyl



trifluoro-lI-methyl-etho)cy)-benzoic acid (Example A16) and I-(4-methyl-5-
trifluoromethyl-thiazol-2-yl)-piperazine hydrochloride (Example 79(g)). The
crude material was purified by chromatography (Si02, ethyl

vazetedeheptane) to yield the title 5 compound as a white crystailineoselishsz
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(yield 57%). MS (m/e): 546.0 (M+H+, 100%). Example 82 1- (2-

[4-(2- Isopropoxy 5-urethanes ulfonyl-bengayl)-piperazin-1-yl)-thiazol-5-yl}-
propan-l-one a)
4%@%@&?%‘%&%}1%5%9@@%é@faﬂsawb%)amibmmhéﬂehhm%&yﬁb BSdm/e):
te25O UGN "1 0506tersA. NRNLSO 122N NN M atusormaniiee, 38%).
dimethyl acetal and 6.11 mmol 4- thiocarbamoyl-piperazine-I-carboxylic

aelditerz byl estel fipre paredhypmdeitduik inpiperazinecarboxylate,
1,1'-thiocarbonyldiimidazole and ammonia according to the procedure of

J. MedT ehéstticagyd 12 sowr msbswilidieneakeirat1-60v0idegine)Tndos!
reactibpdmikiureanas tormcadteidratedsinl $acueman@thBuigBidd o peasxide

reawamesﬂw,r?ﬁﬁxhagﬁgﬁaeﬁ@%aﬁqmm&rﬁ;ﬂ &fﬁ?h@dmmﬂhm

brine. The organic p EL’nase over sodium sulphate an
coFEBt % qUn AR 6ef6°§\{f"61ri? (H8 e coMperch %931 gk ((aitbdyd-trifluoro-
crystime-gadidféyid)dboted)e MS (rhielraBolref M Wts 100P4YdBY dropwise and

A-4o-Rrpninnvatiasol- %ad)epi_me&ﬁzimﬂm?e&ﬂi&%@:@%k}%&ﬁ&%%@
ola SO utlon of O 83 mmol 4 dlmet,g Iamlnomet lene- th| 53‘3’1
uty

0 piper AT AP A A TARE A Gy 1 S FO%% BN é’F& aﬁ
2 BotEhapl mkmﬂmmétaﬂﬁ viho Mrhpd oo ddand notiebiitee The organic

Mpkiasesvahdicdird ated0odifar shipiutd el r@ﬂx@'&iﬂﬂaﬂ@ﬂ(m ﬁﬁc‘!ﬁ@slil'i@ﬁszdue was

ncent in u 8.0 urifie
(s%% o &f%a%%é‘%% %%;f O e g R B ounca
cry/SRREE O Yifdido72 /331 é((ﬁéré)?%lzb.ihéwﬁﬁ s é@idcya)?ﬂel)( [M-OJ*, 20%),
1 msmﬁémm*wl%mazem{wmmﬂﬁ Henve) hygleaEhiEicE %0, A7SD{BHOL4%),
0f49. §&jﬁrﬂa}éﬁ5-gg3/@jonyl -thiazol-2-yl)-piperazine-I-carboxylic acid
tert-butyl ester in 6 ml dioxane was added dropwise 8.76 mmol hydrogen
clorlde solutlon (4 M |n dloxane) and the mixture was stirred at 90 C for |
L!‘L.‘ ) S Yalil ¥ Viltate .-‘_._»__.___.‘ 5 CRIHEH .‘._._ ity
etlsex. The resultlng crystals were coIIected by filtration and Washed with
ether to afford the title compound as a white crystalline solid (yield 99%).
MS (m/emiz@Gedo(MI9 k) 0262 - W 2RO8MOT A4 o REFT/ERANODOIARR2

-&kirane 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 m}
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 (5i0;, 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-triflucromethyi-thiazol-2-vl)-piperazine hvdrochloride

To a solution of 1.45 mmol 4-(4-methyl-5-trifluoromethyl-thiazol-2-y1)-
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%).



d)
1-12-14-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yll-thiazol-
5-yll- propan-l-one 90IL, ~N '-(~ YNJ JN 0=i=0 Prepared in analogy to

WRXaHie,156b) from 2-isopropoxy-5-methanesulfonyl- 5 ben%‘l‘?@ﬂgﬂs 014082

(Example Al) and 1-(2-piperazin-l-yl-thiazol-5-yl)-propan-l-one
hydrochloride. The crude material was pl.}gfled by chromatography (Si02,
methanol/dichloromethane) to yield the title compound as a light brown

crystahinepsoficky(pieid BdeulAS {roleli B B10 AN L 00 o FXAMRIE 83,012
10 y})-piperazin-1-yl]-methanone _ _ _
I-{2-[4-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl}-thiazol-5-
yl}-2,2- dimethyl-propant I-one a)
4-[5-(2,2-Dimethybpragpionyl)-thiazol-2-yll-piperazine-I-carboxylic acid
tert-buyt 1 qsren ed in analogy to example 82 (b) from

4- @ z%laminbm ene 15 thiocarbamoyl)-piperazine-l-carboxylic acid
tert-putyl gster (Exayngle 82(a)) and I- bromo-pinacolone. The crude
materidl was purified by chromatography (Si02, ethyl acetate/heptane) to
afford the title compound asa Whlte cr}/stalllne solid (yield 87%). MS
(mle): fggpgrfmx_pl_qg_a T@b%)ex%nw e 1 (b) from 2-isopropoxy-5-methanesulfonyl-

5 2 ,ReDimethid {E@:pipe rainnidyl- fhmﬂhﬂ-ﬁl-hﬁﬂﬂpﬁmicmtlhyﬁiﬂciﬂml@q;&(azme

&@&@@WEQ&E@@%@#&% ifﬁ%"b chromatog ra]?h (Si0, eth

5 dlmethyl nyl)-thiazol- 2 piperazine-l-carb lic*aci
teLI u'iy PROH %‘%ﬁt rfg}wgg‘ﬁﬁﬁ’ﬁ éslﬁ/we?étfrg?éfﬁlﬁ #r"énMétH@’re)
toﬁﬁ@r@iﬁ@tldé)@éknpound as a white crystalline solid (yield 93%). MS
(mle): 254.4 (M+H+, 100%). c)

1-{2-14-(2-1sopropoxy-5- methanes%f}&ol[,g%ﬂzoyl) piperazin-1-y_lI-thiazol
-5-yl1-2 2- 25 dimethyl-propan-l-one WO 2006/072436

10 P%Tﬁﬂg?&?&%%%(g)—%éﬁw%ﬁro- 1-methyl-ethoxy)-phenyl]-[4-(4-methyl-5-
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trifluosromethyl-thiazol-2-yl)-piperazin- 1-yl}-methanone

M Chirai
F

F

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-
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-triflucro-1-methyl-ethoxy)-phenyl]- [4-(4-methyl-5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl}-methanone



0=S=0 Prepared in analogy to example 1 (b) from
2-isopropoxy-5-methanesulfonyl- benzoic acid (Example Al) and
2,2-dimethyl-1-(2-piperazin-1-yl-thiazol-5-yl)-propan-I- one hydrochloride.

woheosrrdesenaterial was purified by chromatography (Si02, BCT/EP2005/014082
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methanol/dichloromethane) to yield the title compound as a light brown
crystalline solid (yield 28%). MS (m/e): &94.1 (M+H+ 100%). Example 84
(2- Isopropylsulfanyl -5- methanesulfo |- phenyl) (5-trifluoromethyl-thiazo
I-2-y1)- FerpASt RN O TS o 5L ok SN prifparka-itkamaloly
t@reﬁmqslerﬁe(byifﬁdm@%fhapmmdadltﬁng/dnﬁmmmmltqnylletbﬁraoic acid
( t
hmomcmmgﬁmqoﬁﬁﬁy 89&9?%% W&ﬁ%%gg%hal %VP@%?E@ The crude
et I T A il et e R AR
pmmqerté Jreldhthe diiisalleortipdyind 8870 WHRdhdenbéielvbads) 100% ).
(m/e): 494.4 (M+Ht, 100%). Example 85
(2-Ethylsulfanyl-5- methanesulfonyb%gsmlgﬁ (5-trifluoromethyl-thiazol-2-
yI) p iperazin-1-yll-methanone o NF S NJ F--~~- (FLNO0=%$=020

£§ Lt “c‘ﬂ 1S - i}
?/Isglfar%}-% anesu snyﬁo%%r%zﬁg 5 Hlfﬁmglrﬁp d Aﬁl?il)az dL3 v
19(39ﬁfﬂ dfdtnethyl- thlazol 2-yl)-piperazine hydrochloride (Example

58(c) The cr]udematerlal was purlged b chromatograph WO

yﬁtélctthe tltle compound as a Whlte foam (yleld 41%) MS (m/e) 479 8

(M+Ht, 100%).
A mixture of 122 mmol N,N-dimethylformamide dimethyl acetal and 6.11 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) was heated at 110 °C for 3 h. The
reaction mixture was then concentrated in vacuo and the residue was resuspended in
ethyl acetate/tetrahydrofuran (1:1) and washed with brine. The organic phase was dried
over sodium sulphate and concentrated in vacuo to afford the title compound as a light
yellow crystalline solid (yield 95%). MS (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 mmel 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 (SiOs, ethyl acetate/heptane) to afford the title compound as a white
crystalline solid (yield 72%). MS (m/e): 326.1 (M+H™, 100%).

¢) 1-{2-Piperazin-1-vl-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%).



Example 86 [5-Methanesulfonyl-2-(2,2,2-trifluoro-ethylsulfanyl)-phenyl]-
[4-(5-trifluoromethyl- 5 thiazol-2-yl)-piperazin-1-yl]-methanone F Olll ~AF
NF F 9N NJ O==0 F |.- Prepared in analogy y to example 1 (b) from

woneiianagulfonyl-2-(2,2,2-trifluoro- ethylsulfanyl)-benzoic ggig{ExaRpigs»
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A24) and 1-(5-trifluoromethyl-thiazol-2-yl)- piperazine hydrochloride
(Example 58(c)). The crude material wagjpurified by to chromatography
(Sio2, ethyl acetate/heptane) to y|eId the title compound as a light yellow
salld (A2 i 1S 4 i th $i00RAA) - drxaamie18d 1 -thiazol -5-vil-
(Zolep ngg&fanyl -5- methanesulfonyl phenyl)-
[4-(5-trifluoromethyl-thiazol-2-yl)- piperazin-1-yl]-methanone 0 s---T-, N F
- Y No~__p 15 Prepared in analogy to example 1 (b) from
2- isobutylsulfanyl 5-ethanesulfonyl- benzoic acid (Example A25) and
1 (Sdrlfl orofne y zol-2-yl)-piperazine hydrochloride (Example
Tc(cr de ma erial was purified by chromatography (SiO2, ethyl
acetate/ é'ptane) to yue?d the title compound as a light yellow solid (yield
20 88%). MS (m/e): 508.3 (M+Ht, 100%). Example 88

(5-MetREmest oI gr sersyrrsn e AL ewy 3-facpsapmrab forrrsapeshl ferol-2
-yhenpipesaidiELayplerethanb ne M 2006/ 072486, BITHERR0PH0L4AS82

'Eglﬁr'dgochloride. The crude material was purified by chromatography (5i0,,

methanol/dichloromethane) to yield the title compound as a light brown crystalline solid
(yield 24%). MS (m/e): 466.0 (M+H", 100%).

Example 83

1-{2-[4-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazol-5-yl}-2,2-
dimethyl-propan-1-one

a) 4-[5-(2.2-Dimethvl-propionyl}-thiazol-2-vi] -piperazine- 1-carboxvlic acid tert-butyl

ester

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
acetatefheptane) to afford the title compound as a white crystalline solid (yield 87%). MS
(m/e): 354.3 (M+H+_, 100%).

b) 2,2-Dimethvi-1-{2-piperazin-1-yl-thiazol-5-y1)-propan-1-one hvdrochloride

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 tile compound as a white crystalline solid (yield
93%). MS (m/e): 254.4 (M+H", 100%).

c) 1-12-14-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-piverazin-1-vli-thiazol-5-v1}-2,2-

dimethyl-propan-1-one




N F Y o=s=0 Prepared in analogy to example | (b) from
5-methanesulfonyl-2-methylsulfanyl- benzoic acid (Example A26) and
1-(5-trifluoromethyl-thiazol-2-yl)-piperazine hydrochloride (Example
vE3eayy/orecrude material was purified by chromatography S (Bi02j0et1yhs2

acetate/heptane) to yield the title compound as a light brown solid (yield
18%). MS (m/e): 466.0 (M+H', 100%). E&mple 89
(2-Morpholin-4-yl-5-nitro- phenyl) [4-(5-trifluoromethyl-[ 1,3,4]
thiadiazol-2-yl)- p| eraz - I-yl]-methanone a COD rNN wNJ/saNo F
F 10 Prepared |n nalgy to example 1 (b) from -
2 m@rph I|n en20|c acid (Example A27) and

6r6m I T; c 4] thiadiazol-2-yl)-piperazine trifluoroacetate
(E a pe"BZ(b)) The Tdde material was purified by chromatography
(SiO2, methanol/dichloromethane) to yield the title compound as a brown
solid (Yedpares 496logrSo(erssiple 23 W) fidat-2+isa ORI E anepienrdilfonyl-
(%éﬁ@&@&idﬂ%ﬁ%}ﬂr&ﬂﬂﬂ&@%@Mﬂhm@ﬂbéﬁzﬁﬁ EYJIJ!JQﬁQEBQ Lropan 1-
1 3 4&@&%@&59 2 '}‘Re Irp?lraZIq:engl] methaE;OfP g%chromatography(?& 2

fepared in anajogy to exampie A (b

5 2nyt§b¢wwsdﬁamelmhm§éﬁbﬁyﬂmwe%pd {Htighihpevaozytallige solid
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L(Betaifiomromstiid)14844] thiatidzob@yl)-piperazine trifluoroacetate
(Example 62(b)). The crude material was purified by chromatography

Example 84

(2-Isopropylsulfanyl-5-methanesulfonyl-phenyl)-[4- (5-trifluoromethyl-thiazol-2-y1)-
piperazin-1-yl]-methanone

O S)\

sae
L™

o=sr=o

Prepared in analogy to example 1 (b) from 2-isopropylsuifanyl-5-methanesuifonyl-
benzoic acid {Example A22) and 1-(5-trifluoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography
(§i0;, 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~
Yy
F s N\/l
Fﬂ\ﬁ/ o=s=0
Prepared in analogy to example 1 (b} from 2-ethylsulfanyl-5-methanesulfonyl-

benzoic acid {(Example A23) and 1-(3-trifluoromethyl-thiazol-2-y1)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography



WO 2006/072436 PCT/EP2005/014082 -85 (SiO2, ethyl acetate/heptane)
to yield the tide compound as a white solid (yield 34%). MS (m/e): 495.0
(M+Ht, 100%). Example 91

wér bsepsenyisulfanyl-5-methanesulfonyl-phenyl)-[4-(3-phenylsb-d 2hos /014082
thiadiazol-5-yl)- 5 piperazin-1-yl]-methanone 0 ONSY I/ N O=S=0

Prepared in analogy to example 1 (b) frogy _
2-isopropylsulfanyl-5-methanesulfonyl- benzoic acid (Example A22) and
3-(fHiemydtbypipertaimpiae)4diyialdszotelkhenprudd anaieiiel fvas paelieds). Ms

by ehepmaseaianty (f638). ethyl acetate/heptane) to yield the title to
compound as an off-white solid (yield 83%). MS (m/e): 503.1 (M+H+,

100%). Example 92
[5-Methanesulfonyl-2-((S)-2,2,2- tnfléféﬁ‘@‘?h%@nyl -ethoxy)-phenyl]-
[4-(3-phenyl- 1,2,41 thiadiazol-5-yl)- pé;grazm -1-yl]-methanone t F Chiral

0 B-Methapssplionr- &2 2 erifl erestivanifearphg sl dbattilactopiadm-

5 5-thiathdlegdiifipyrb@n(ByiRd2hdrtfinero-1-methyl-ethoxy)-benzoic acid
(Example A15) and 3- phenyl -5-piperazino- 1,2,4-thiadiazole. The crude

material was purigied byﬁhromatography (SiO2, ethyl acetate/heptane) to
yield the tid ¢as a light brown solid (yield 60%). MS (m/e):
541.8 (I\g+|—hﬂ?‘§$ Example 93 [

S-Méﬂ{@}(sulfonyloz $)-2,2,2-trifluoro- I-methyl-etho)cy)-phenyl]-[4-(5-

triflforomethyl-[ 1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone WO

2006/072436 PCTIEP2005/0140 6- 1F Chir
/ [Zrepared in anarc))gy to ‘éxampﬁe 1 (1{)3) from 5- me?hanesulfonyl 2-(2,2,2-trifluoro-

ethylsulfanyl)-benzoic acid (Example A24) and 1- -(5-trifluoromethyl-thiazol-2-yl)-
piperazine hydrochloride (Example 58(c)). The crude material was purified by

10 chromatography (Si0y, ethyl acetate/heptane) to yield the title compound as a light
yellow solid (yield 49%). MS (m/e): 534.0 (M+H", 100%).

Example 87

(2-Isobutylsulfanyl-5-methanesulfonyl-phenyl)- [4-(5-trifluoromethyl-thiazol-2-yi)-

piperazin-1-yl}-methanone

P
Prepared in analogy to example 1 (b) from 2-isobutylsulfanyl-5-methanesulfonyl-
benzoic acid (Example A25} and 1-(53-trifluoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography
(8i0;, 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



O FSNJ-F F-HH', Il O=DS=0 'F "N.-N Prepared in analogy to example
1 (b) from 5-methanesulfonyl-2-((S)-2,2,2-
trifluoro-1-methyl-ethoxy)-benzoic acid (Example A15) and

wWsdrinroresnethyl [ 1,3,4] thiadiazol-2-yl)-piperazine trifluore@ceiaisci4os2

3
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(Example 62(b)). The crude material 5 was purified by chromatography
(Si02, ethyl acetate/heptane) to yield theditle compound as an off-white
solid (yield 52%). MS (m/e): 533.0 (M+H+,100%). Example 94
4-1sopropoxy-3-[8-(3phenyl-[ 1,2,4Jthiadiazol-5-yl)-piperazine-I-carbonyl]-
benzonltrllemnvﬂml i NN 10/ Prepared in analogy to example 1 (b)
framf’5- =2-IS0 oxy-benzoic acid (Example A28) and
3-phenylsb-piperazired,2,4-thiadiazole. The crude material was purified
by chromatography 6S|02 ethyl acetate/heptane) to yield the title

compoyg :ﬁ%@m\’é{mﬁ%ﬁqu%gy é?{ e M2 {8k f’lgfé}d%o(]Mﬁf' gl’egho s%i}"anyl*

15 Example 95 4- Isopr 4- rlfluoromet y
1, ?ﬁifﬁfa%f ([f LP-talyermetehdame!e g olrgmein-Ng

F N@NCNOP@[ﬁ&(@d‘Hﬁ: aﬁ@lﬁg&“@ exdmplectifbyvisqrrified by chromatography
iﬁg@@?ﬁ B&@fﬁﬁﬁ?{s}ét@%ﬁﬁ éamﬁzz@éll)ée@mgé\%% browntsq[hd (yield
[ iadiazol-2-yl)-piperazine trifluoroacetate
Efxa}rz &Pﬁbp NL% 4???1&@’1 d}} 1 rial was purified by chromatography WO
2006/072436 PCT/EP2005/014082 -87 (SiO2, ethyl acetate/heptane) to

yield the title compound as a white Bodidgl¢i@ld 80%). MS

(2-Morpholin-4-yl-5-nitro-phenyl)-[4-(5-trifluoromethyl-[ 1,3,4] thiadiazol-2-y1)~

piperazin-1-yl}-methanone
O

I/\
,NYN\)

Z
{a]
: 2

Prepared in analogy to example 1 (b) from 2-morpholin-4-yl-5-nitro-benzoic acid
{Example A27) and 1-(5-triftuoromethyl-{1,3,4] thiadiazol-2-yl)-piperazine
trifluoroacetate (Example 62(b}). The crude material was purified by chromatography
(S8i0;, 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- (S-—triﬂuoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-methanone

N

. . ,/\N
' Fﬂ:ﬂ/ o=S=a

Prepared in analogy to example 1 (b) from 2-isopropylsulfanyl-5-methanesulfonyl-
benzoic acid (Example A22) and 1»(5—triﬂuoromethy1~[1,3,4]thiadiazol~2-y1)~piperazine
trifluoroacetate (Example 62(b)). The crude material was purified by chromatography



(m/e): 426.0 (M+H+, 100%). Example 96
2-[4-(5-Cyano-2-isopropoxy-benzoyl)-piperazin-1-yl]-thiazole-5-carbonitrile
0 N S1 <~'Ni 5 N Prepared in analogy to example 1 (b) from

WY RBR41ls0opropoxy-benzoic acid (Example A28) and PCT/EP2005/014082

5

10

15

20

2-piperazin-1-yl-thiazole-5-carbonitrile (Example 6(a)). The crude material
was purified by chromatography (SiO2, gfhyl acetate/heptane) to yield the

titte compound as a white solid (yield 70%). MS (m/e): 382.3 (M+H+,

1(1(5%@)1, tthiFheamiple @Ptane) to yield the title compound as a white solid {yield 34%). MS

[ﬁl(gfw@g@'m@ﬁtyjmbtro benzoyl)-piperazin-1-yl]-thiazole-5-carbonitril
e 09 J N 00 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- carbonltrﬁéa(ﬂ%ﬁﬁﬂole 6(a)). The crude 15
material was purified by chromatography (SiO2,

méiHaspTRmds I ety Rssyline thahemnd)cniBuhea d a2y dioindisand 5-y))-
(Yigiee24%) 1-MB rirtlednetz0.5 (M+H+, 100%). Example 98
(2-Morpholin-4-yl-5-nitro-phenyl)-[4-(3-phenyl-[
1,2,4]thiadiazoI-S-)A)\-piperazin-l-yl]- methanone CN/ NY,ND N\N. N.O
O 20 WO 20 72436 PCT/EP2 005/0 1408 2 88 Prepared in analogy
to exa (b) 2-morpholin-4-yl-5-nitro-benzoic acid (Example
Azgﬂd 3-phaﬂ¥lst5-piperazino-1,2,4-thiadiazole. The crude material was

Prepared in analogy to example 1 (b) from 2-isopropylsulfanyl-5-methanesulfonyl-
benzoic acid (Example A22) and 3-phenyl-5-piperazino-1,2,4-thiadiazole. The crude
material was purified by chromatography (5i0,, ethyl acetate/heptane) to yield the title

lcompound as an off-white solid (yield 83%). MS (m/e): 503.1 (M+H", 100%).

Example 92

[5-Methanesulfonyl-2-((8)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(3-phenyl-
[1,2,4)thiadiazol-5-yl)-piperazin-1-yl]-methanone

N F
N,SYN\/’

dN 0=8:0

Prepared in analogy to example 1 (b) from 5-methanesulfonyl-2-((5)-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 (3i0,, ethyl
acetate/heptane) to yield the title compound as a light brown solid (yield 60%). M$
(m/e): 341.3 (M+H", 100%).

Example 93

[5-Methanesulfonyl-2-((8)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl}-{4-(5-
trifleoromethyl-[1,3,4]thiadiazol-2-yl}-piperazin-1-yl]-methanone



purified by chromatography (SiO2, ethyl acetate/heptane) to yield the title
compound as a yellow solid (yield 18%). MS (m/e): 481.0 (M+Ht, 100%).
5 Example 99 3-

W (e ymumm-thiazol-2-yl)-piperazine-l-carbonyl]-4-cyclopentyloxpdenatiavg:
- benzenesulfonamide O 010 rl-N S N.> N - ~~ N O=%$=0 IN Prepared in
analogy to example 1 (b) from 2-cyclopesgyloxy-5-methylsulfamoyl- 10
benzoic acid (Example A29) and
1-(5-trifluoromethyl-thiazat-9%A)-piperazine hydrochloride (Example

rialfwas purified by chromatography (SiO2,

methanol/diclilorom ne) to yield the title compound as a white solid

(yie)d}ei-ﬂﬁ% . MS (nde:476.3 (M+Ht, 100%). Example 100 15
4-Cyelop€ntyloxy-N-methyl-3-[4-(3-phenyl-[1,2,4]
thiadiazol-5-yl)-piperazine-I- carbonyé]f-?]benzenesuIfonamide o N SN
0=~'0 TRBFED AN BNQAGH B CX i Brm Yy Fropresulfonyl-2-((5)-2,2,2-
2-tytioperitylekyyBethetiyybuifanayld beangieacis) (ExBlarARR) ahsthyl-
3-pheayhRRAREI3ZIMx -thiag terial was .

Spuﬁﬂied}%}{ %H)rgrrgagp é%:;\lgzgg%qg%ng l%ﬁi%/géig%%%néeﬂt%ghg kfeomyl_fgfd"fﬁtémai
USRS RY ST SR ERERE Soa R doFmiefo RSt shbtse e mpound

10098 ofExhitepielidd viddOtopeitinaey- N0t I3 [4a@uiifluoromethyl-[

1,3,4]thiadiazol-2-yl)-piperazine- 1-carbonyl]-benzenesulfonamide WO

2006/072436 PCTIEP2005/014082E;{§%-P§ §F FYJFN-NO-S-0

N

4-Isopropoxy-3-[4-(3-phenyl-[1,2,4]thiadiazo}-5-yl)-piperazine-1-carbonyl]-
benzonitrile

'

N

s i)
d )
10

Prepared in analbgy 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 (SiOy, ethy! acetate/heptane) to yield the title compound as a
white solid (yield 74%). MS (m/e): 434.1 (M+H", 100%). '

15 Example 95

4-Isopropoxy-3-[4-(5-trifluoromethyl-(1,3,4]thiadiazol-2-yl)-piperazine- I-carbonyl]-
benzonitrile

F—T-QS\B/N
FoN-N 1
N
Prepared in analogy to example 1 (b) from 5-cyano-2-isopropoxy-benzoic acid
20 (Example A28) and 1-(5-trifluoromethyl-[1,3,4] thiadiazol-2-yl)-piperazine
trifluoroacetate (Example 62(b)}. The crude material was purified by chromatography



Prepared in analogy to example 1 (b) from
2-cyclopentyloxy-5-methylsulfamoyl- benzoic acid (Example A29) and
1-(5-trifluoromethyl-[1,3,4] thiadiazol-2-yl)-piperazine trifluoroacetate
wb%akptes82(b)). The crude material was purified by chromgaiogEapbig i40s2
(Si02, ethyl acetate/heptane) to yield the title compound as a white solid
(vield 46%). MS We): 520.3 (M+H+, 1QQ86). Example 102
[5-Methanesulfonyl-2-(2,2,3,3,3-pentafluoro-propoxy)-phenyl] -
[4¢68uifithoterettiellie par@ Mithirtl dbotileyl)mimenat -4 wimelhanesne 566:). MS
F Q- ard N F1-F0; 100%b-NJ '/ F N-'N O=S=0 10 Prepared in analogy
to example 1 (b) from 5-methanesulfonyl-2-(2,2,3,3,3-
pentafluoro-propoxy)-benzoic acid éiExam{)Ie A30) and
1-(5-trifluoromethyl- [1,3,4]thiadiaz -’?!VE)-?)?&erazine trifluoroacetate
(Example 62(b)). The crude material was purified by chromatography
(Shhe (GrietRaprdtistirrpoRidiea ) Biprad hb iz ebnipeabenitsian
off-white solid (yield 56%). MS (m/e): 569.3 (M+H+, 100%). Example 103
[ 5-Methanesulfonyl- ,2,3,3,3-pentafluoro-propoxy)-phenyl | - [4-
(5-trifluorom zol-2-yl)-piperazin-1-yl]-methanone FF O O Ft"N F

5 (Example A30) and ‘-(5-trif|uoromethyl-thiazol-2-yl)-piperazine
hydrochloride (Example 58(c)). The crude material was purified by
chromdtesgragshy (Siey seyaudedié Ssmierngididsarecitecbenpooadd
ag BxiEpenaeliany iBisl a8%h - MS-fiele TG oMtrile-( BB 6(a)). The crude
material was purified by chromatography (Si0,, ethyl acetate/heptane) 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-yl-5-nitro-benzoyl)-piperazin-1-yl}-thiazole-3-carbonitrile

G
CJ
m’m@
~:“_<,\S\LKN\’J o“”:“o

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 (Exarnple 6(a)). The crude
15  material was purified by chromatography (5i0z, methanol/dichloromethane) to yield the
title compound as a yellow solid (yield 24%). MS (m/e): 425.5 (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



WO 2006/072436 PCTIEP2005/014082 -90 Claims 1. Compounds of
general formula O R'" ~N <TIl 5 wherein R'is -OR", -SR" or is a
heterocycloalkyl group; R" is lower alkyl, lower alkyl substituted by
wialegesyaisis -(CH2), cycloalkyl; R2is -S(O)2-lower alkyl, perep200s/s14082
-S(O)2NH-lower alkyl, NO2 or CN; X1 is CR3 or N; 1o X2 is CR3' or N;
R3/R3' are independently from each otheg hydrogen, halogen, lower alkyl,
CN, NO2, -S(0)2-phenyl, -S(0)2-lower alkyl, -S(O)2-pyridin-2, 3 or 4-yl,
phenyIPesptitaddansinsstiuessrsiohd ofrarb2stissthedintd sbigatied fremoic acid
Lh@iﬂr@m AQ@;BC&SM@(') l;ﬁfeN@z—@lipérfiﬂﬂﬁi_ ¥ ?QE,@rtﬁIaigii@W@%u(ﬂlﬁﬁbé_ "tziﬁyltsﬂ@x
alogen, or is - -lower ;N or2: a rm tically
DBl Subran ﬁéﬁ%ﬁagﬁi%ﬁ%?%ﬁ:ﬁ@sﬁ% P e R fompound as s
acedpusefith(Tarih LB30D 1YiS Aved: Bo- W Hdoe?o k36
PCTIEP2005/014082 -91 0R 3~NJ R N Rz R IA wherein R'is -OR",

5 -SR' or is a heterocycloalkyl group; RRadsslewer alkyl, lower alkyl
substituted by halogen or is -(CH2),-cycloalkyl; 5 R2 is -S(O)2-lower alkyl,

-%@%\IU,-,L&wm%ylaN%g&%é?ﬁ@%ﬁ@%%@@@&iwm-

other ht}lg[gg%gmilnggogen, lower alkyl, CN,

enze
0 o’[:
N
Ne Sy
=N 0=g=o

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methylsulfamoyl-
10 benzoic acid (Example A29} and 1-(5—triﬂuordmethyl«thjazobzy])—piperazine
hydrochloride (Example 58(c)). The crude material was purified by chromatography
(5103, methanol/dichloromethane) to yield the title compound as a white solid (yield
489%). MS (m/e): 476.3 (M+H", 100%).

Example 100

15 4-Cyclopentyloxy-N-methyl-3-[4-(3-phenyl-[1,2,4] thiadiazol-5-yl)-piperazine-1-
carbonyl]-benzenesulfonamide

LD

O
N
N\ N OaS:O
N

Prepared in analogy to example 1 (b) from 2-cyclopentyloxy-5-methylsulfamoyl-
benzoic acid (Example A29) and 3-phenyl-3-piperazino-1,2,4-thiadiazole. The crude
20 material was purified by chromatography (Si0O,, 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 :



-S(0O)2-phenyl, -S(O)2-lower alkyl, -S(O)2-pyridin-2, 3 or 4-yl, phenyl,
optionally substituted by one or two substituents selected from the group
consisting of NO2 or halogen, or is lower alkyl substituted by halogen or
woSstelawer alkyl; 10 nis0,1or2; and pharmaceutically acgen 9‘%9&%0% 082
addltlon salts thereof. 3. Compounds of formula IB according to formula
inclaim1l OR~N NN~~R= RIB wbgtein 15R'is -OR", -SR" or is a
heterocycloalkyl group; R" is lower alkyl, lower alkyl substituted by
halogen or is - (CHE)}]-cycloalkyl R2 is -S(O)2-lower alkyl,
-S(O)ZNH’J_Q Ikyl, NO2 or CN; R3 is hydrogen, halogen, lower alkyl,
CI}I@@;N«S?O wer alkyl, -S(O)2-pyridin-2, 3 or 4-yl, phenyl,
optienaty subsfitgted by one or two substituents WO 2006/072436
PCT/EP2005/014082 -92 selected from the group consisting of NO2 or

halogem:@saisdawesaigylts ukstilied by froalagepopisnid) slowen akith foy -
'S&Azgrc%tm %mu sﬂmy 8¢ ﬂHB@B}S&?}fF} agﬁé SQLs tgy %p%rame

Compounds of C.accor rmu al’in
wﬁ’éﬂ@ﬁ’f‘?ﬁcf?‘@ﬁ@m@‘fﬂ@ PsTahﬁéf SelEEmkyTG s %qbwemgmphy
5 loWi0alklyb adxstittitedteye hal gidd the ity GinDowydioalkahitd 0dR2 (field 469%). MS

-S(Q)3:1ower @kl SHNANH-lower alkyl, NO2 or CN; R3 is hydrogen,
halogen, Iower alkyf CN, NO2, -S(0)2-phenyl, -S(0O)2-lower allcyl,

-S(0)2-pyridin-2, 3 or 4-yl, phenyl, optionally substituted by one or two
substituents Example 102

ES*Methanesulfonyl- 2-(2,2,3,3,3-pentafluoro-propoxy)-phenyl]-[4-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl}-piperazin-1-yl]-methanone

FF _F
o O/\\\')(F
F
N
Fef Sy~
£ N-N 0=§$0

10
Prepared in analogy to example 1 (b) from 5-methanesuifonyl-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 (8i0;, methanol/dichloromethane) to yield the title
15 compound as an off-white solid (yield 56%). MS (rh/e): 569.3 (M-+H", 100%).

Example 103

[5-Methanesuifonyl-2-(2,2,3,3 3—pentaﬂuoro-«propoxy)—phenyi} ~{4-(3-trifluoromethyl-
thiazol-2-yl}-piperazin-1-yl]-methanone
N

F
FF_F
O - O,Y(F
F s NS

F

ﬁ?\: o-:.?_—:o

20 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 689%).
MS (m/e): 568.2 (M+H", 100%). |



selected from the group consisting of NO2 or halogen, or is lower alkyl
substituted by halogen or is -C(O)-lower alkyl; 15 nis O, | or 2; and
pharmaceutically acceptable acid addition salts thereof. 5. Compounds of

wionsnglarbAsaccording to claim 2, wherein R1 is OR" and R" iCtauwsnakkyhs:2

10

15

20

6. Compounds of formula IA according to claim 5, which compounds are

20 -90 - :
[4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-ylj-(2-isopropo)cy-5-metha
nesulfonyl- phenyl)-methanone, laims

2-[4-(2-isobutoxy-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-thiazole-5-ca
rbonitrile Compounds of general formula
2-{4-(2-(2,2-dimethyl-propoxy)-5-methanesulfonyl-benzoyl]-piperazin-1-yll-
thiazole-5- carbonitrile, 25
[4-(5-benzenesulfonyl-thiazol-2syl)-piperazin-l-yl]-[2-(2,2-dimethyl-propoxy)
-5 WO 2006/072436 PCT/EP2(05/Q14082 -93- methanesulfonyl-phenyl}

-methanone, N
[4-(5-benzenesulfonyl: iq;ail-z-yl razin-l-yl]-(2-isobutoxy-5-methanes
ulfonyl- phenyl)-*jethanone, L

{4-[5-(butane-I-sulfonyl)-thiazol-2-yl]-pipkrazin-I-yl}-[2-(2,2-dimethyl-propox
y)-5- 5 methanesulfonyl-phenyl]-methanone,
(2vHEgisec-butoxy)-5-methanesulfonyl-phenyl)-
[4-(5-trifluoromethyl-thiazol-2-yl)- piperazin- I-yl] -methanone,
(R{(S)rseotytary)orimnatbanagulbamyl-phapyl)-[4-(5-trifluoromethyl-thiazol
-2-yl)- piperazin-1-yl]-methanone or 10
(Zisongapeyymethangstifonvknrbesyidi 44 mathyicatifivorgmesnyl-th
iazol-2-yl)- pipe%zin-l-yl%ethanone. ¥ Co%pounds( of fg?ngﬁla A"
ageordingsiey 13l 2 ?lgfb NS IQR | Rads d r alkyl substituted
by halogerg.%g.2 Compao nds dofjf:z\:)rmula Iz\%{%%brddl%é)?o claim 7, which
COMPOURGS BIg L5
2-14-[5-methanesulfonyl-2-(2,2,2-trifluoro-lI-methyl-ethoxy)-benzoyl]-pipera
' 1-y,|;- gnjazol >-5-carbonitrile,
(4 15-(BUEh &1 Bbiifonyl)-thiazol-2-yl]-piperazin-I-yl}-[5-methanesulfonyl-2-(
2,2,2- trifluoro-1-methyl-ethoxy)-phenyl] -methanone,
R*/R* are independently from each other hydrogen, halogen, lower alkyl, CN, NO,,
-$(0)z-phenyl, -8(O),-lower alkyl, -8(O),-pyridin-2, 3 or 4-y1, 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,lorZ;

and pharmaceutically acceptable acid addition salts thereof.

2. Compounds of formula IA according to formula [ in claim 1



[ 5-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl] -
[4-(5-methyl-4- 20 trifluoromethyl-thiazol-2-yl)-piperazin-I-yll-methanone,
[5-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluor

vamekpihiazol-2-yl)-piperazin- I-yl] -methanone, PCT/EP2005/014082

10

i3

[5-methanesulfonyl-2-(2,2,2-trifluoro- |,1-dimethyl-ethoxy)-phenyl] -[4-(5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-y#ji-methanone, 25
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-
trifluoromethyl-thiazol-2-yl)-piperazin- | -yl] - memharRine
[5-methanesulfonyl-2-((R)-2,2,2-trifluoro-
trifluoromethyl-thiazol-2-yl)- plperazg1 1-
(5-methanesulfonyl-2-(2,2,2-tx 0-7-m
[5-(2,2,2-trifluoro 30 ethyl)- thlazol- |-piperazin-18jl}-methanone,
[5-methanesulfonyl-2-((S)-2,2, 2Rfifluoro- I- -methyl-ethoxy)-phenyl] - (4- [
5-(2,2,2- trifluoro-ethyl)-thi azol-2-yl ] -piperazin-1-yl | -methanone,
[Samsthgnesulfonyl-2-((R)-2,2,2-trifluoro- | -methyl-ethoxy)-phenyl] -{
4-(5-(2,2,2- trifluoro-ethyl)-thiazol-2-yl] -piperazin- |-yl ) -methanone, 35
[%thmeﬁﬂfor@&?aézﬁzabmmdpﬂkyégnybmhoxy) phenyl]-[4-(5-trifluoro
methyl- thiazol-2-yl)-piperazin- I-yl] -methanone, |

5-Rhethiaess toky 3 (B)RyPsBbwifuetos ¢ Hoetiyl @thoxrhemdbalkyl;
[4-(4-methyl-5 WO 2006/072436 PCTIEP2005/014082 -94

triffioremstiyl-thiszoliRyy ) pivgraaintwl amethanane: ii5-methanesul fo
nyl-2-((R)-2,2,2-tri fluoro- I-methyl-ethoxy) -phenyl] - [4- (4-methyl-5-

tnﬂwmm&-tma ipagl YJM'E’&MB&M&' hap noic[wer alkyl, CN, NO,,

R i TRCER T g o,

CorhpoutaddpPfornigel Mbstitordinectercihne®, thdwieip Rnsgs@R MR IS
-(Giencyeloaliod: AQyiIGasmpawads, ahfssmuailA agsniding mcﬁlalm 9,
which compounds are 2-
[45(2-cysiohydmethoxy-5-methanesulfonyl-benzoyl)-piperazin-|
-yI]-thiazoIe-5 10 carbonitrile,

[4zar EM&%&HLL‘?;} Jeiiazel %cya)aemﬁsﬁzgatl; Yll:{g;gyclopentyloxy-5-

methanesultonyl-phenyl)-methanone,

3. Compounds of formula [B according to formula I in claim 1

R IB

wherein

R' s MORI;, -SRY or is a heterocycloalkyl group;
R"  is lower alkyl, lower alkyl substituted by halogen or is ~(CHz)n-cycloalkyl;
R*  is -S(O);-lower alkyl, =5(O),NH-lower alkyl, NO; or CN;

R*  is hydrogen, halogen, lower alkyl, CN, NO;, -5{O),-phenyl, -5(0),-lower alkyl,
-8(0)z-pyridin-2, 3 or 4-yl, phenyl, optionally substituted by one or two substituents



{4-[5-(butane-I-sulfonyl)-thiazol-2-yl]-piperazin-1-yl}-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)-methanone, 15
3-[4-(5-cyano-thiazol-2-yl)-piperazine-I-carbonyl]-4-cyclopentyloxy-N-meth

Wi 2884t hEsulfonamide or PCT/EP2005/014082

1

o

i3

20

5

4-cyclopentyloxy-N-methyl-3-[4-(5-trifluoromethyl-[1,3,4]
thiadiazol 2-yl)-piperazine- 1- carbonyl]‘-Bénzenesulfonamide 11.
H@rds é\ormula IASa(%corg%n tomgF 2 wher jln R'is SR". 20 12

Compoun ormura TA Secerding fo LRETD QRS Hbpituted by
(??é@%fr’bﬁméuﬁ%ﬁﬁ)ﬁs%ﬂﬁhesuIfonyl -phenyl)-[4-(5-trifluoromethyl-thiazo
I-2-yl)- piperazin-1-yl]-methanone. 13. A compound of formula 1B
aecording flocelaim 3, wherein R' is OR' for R' being lower alkyl. 25 14.
Compounds of formula IB according to claim 13, which compound is
(2xshprapmopBimibthanesatifonyit pidingh-{d«¢3phestyl-[ 1,2,4]
thiadiazol-5-yl)- piperazin-1-yl]-methanone. 15. A compound of formula 1B
according to cla| her 'is OR' f r (CH2)"-cycloalkyl. 30
16. anr%ou nafsl%rmu aql nlggg%orr ﬁ%(%g agflrﬁﬁilqw 48 Lompound is
4-cyclopentyloxy-N-methyl-3-[4-(3-phenyl-
thiadiazol-5-yl)-piperazine-I- carbonyl -bze esulfo namide. 17.
Compounds of formula IC accordin .
2006/072436 PCT/EPZOOSIO%;T«ZN 18. Apounds of formula IC
according to claim 17, which pound is R
(2-isopropo)cy-5 methanesq{f nyl-phenyl)- [4-(5- tn{@oromethyl [1,3,4]
thladlazol 2-yl)- piperazin-1-ylj-methanone,

w§ ropylmethoxy-5-methanesulfonyl-phenyl)- [4-(5-trifluoromethyl- 5

, ,Z[ iadiazol-2-yl)-piperazin-I-yl]-methanone,

(azlsohgjtqml';) m@’ibﬂﬁﬂwf%}ﬂr&m%ﬂﬂp@ trifluoromethyl- [ 1,3,4]

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

(FrmethangstliRpylR:-ee mtwt@hﬁﬂxigg% Griviteqrometyll 4,341

thiadiazol- 2-yl)-piperazin- -yI] -methanone or'10

[emethanesylienyzlie)-8@ 2R luQier et e exy)-phenyll-[4-(5-

R®  is hydrogen, halogen, lower alkyl, CN, NO,, -8(O),-phenyl, -5{0),-lower alkyl,
-5{0)2~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 is0,10r2;

and pharmaceutically acceptable acid addition salts thereof.

5. Compounds of formula 1A according to claim 2, wherein R' is OR" and R is
lower atkyl.

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-yt}-thiazole-5-
carbonitrile,

[4-(5-benzenesulfonyl-thiazol-2-yl)-piperazin-1-yl] - 2-(2,2-dimethyl-propoxy)-5-



trifluoromethyl- [ 1,3,4] thiadiazol-2-yl)-piperazin-I-yl]-methanone. 19. A
process for preparing a compound of formula | as defined in claims 1 to
18, which process comprises reacting a compound of formula NH S N 15

wOXaM/ewiths a compound of formula HO O Rz 111 in the prasenes6dsanos
activating agent to a compound of formula O R'N 5NJ 20 Xz-N R |
wherein X1 and X2 and the substituents & .and R2 are as defined in claim
1, and if desired, converting the compounds obtained into
ph@ﬁﬁ&@@@if@&ﬂifﬁ&@ﬂt&ﬁg‘a&éﬁﬁmdition salts. 25 20. A compound

acm(mh@mr&wfaﬂﬂmﬁl@mmybtﬁﬂﬁawhmwez -prapaceg- DR HNREEESyl-
ginglayg 19 or by an equivalent method. WO 2006/072436
e
co

005/014 dicament on one or. more
48%s cé%rﬁg ?r?}}alﬁmon P EETS T a[f?z;? o SRRARERIRRSANY S
SSuﬁiéﬁTé“é%éfﬁ@ﬁtgh?‘Z Aé?ﬁ@ﬁﬂ%fﬁent accordlng to claim 21 for the
trel@tiiBhsat llinespes-bateuonltheygiienyd U pttkerifbdiorethy28hideol-2-yl)-
m%@@gg}gntﬁmgqmgo&claim 22, wherein the illnesses are psychoses,

ey QSLUlioR I &%%&%Ag@ﬂ D SR SRR BERB A

Iseases in cognitive és are |mpa|re
atﬂé‘ﬁﬁ%‘ﬁ‘?féf@l]t W§M8FAlzhelmers disease. 24. The use of a
10 cotpepnepasychamstingsafyronesheliithd 4-wetyidr- thd uoamatiyiattarel -2-y1)-
of piedicamerlisdetihwieatment of psychoses, pain, neurodegenerative

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 [A according to claim 7, which compounds are

15 2-{4-]5-methanesulfonyl-2-(2,2,2-trifluorc-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-

20 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,

25  [5-methanesulfonyl-2-((8)-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-

30  ethyl)-thiazol-2-yl]-piperazin-1-yl}-methanone,
[5-methanesulfonyl-2-{(§8)-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,

35 [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-



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. 15 ***
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triffuoromethyl-thiazol-2-y1)-piperazin-1-yl}-methanone,
[5-methanesultfonyl-2-({R})-2,2,2-trifluoro- 1-methyl-ethoxy) -phenyl]-[4-(4-methyl-5-
trifluoromethyl-thiazol-2-yl)-piperazin-1-yl}-methanone or
{S-methanesuifonyinz-(2,2,3,3,3wpe_ntaﬂuoro*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 RV is
~{CHa)n-cycloalkyl.

10, Compounds of formula [A 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-y1)-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 IA according to claim 11, which compound is
(2-isopropylsulfanyl-5-methanesulfonyl-phenyl)-[4-(5-trifluoromethyl-thiazol-2-y)-
piperazin-1-yl]-methanone.

13. A compound of formula IB according to claim 3, wherein R is OR' for Y

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-y1)-
piperazin-1-ylj-methanone.

15. A compound of formula IB according to claim 3, wherein R' is OR for R”
being (CHy)s-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- -

carbonyl]-benzenesulfonamide.

17. Compounds of formula IC according to claim 4, wherein R is ORY,
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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. -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-trifleoromethyl-{1,3,4] thiadiazol-2-y1)-
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-{{8)-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
Cr

II

ST

2_—N

with a compound of formula

HO

R 1

in the presence of an activating agent to a compound of formula
o R

Sy
*\7/\)

2N R

i
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 ilinesses 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 2 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,

A%



