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present invention relates to compounds of the genera

formula wherein RL is | ower aIkyI or | ower alkyl

substituted by halogen; 5 R2 is -S(O 2-1ower alkyl,

-S(O 2NHlower alkyl, NO2 or CN; R3 is hal ogen, CN,

| ower al kyl, I ower alkyl substituted by hal ogen, NO
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or halogen; 10 nis 0, 1 or 2; and to pharnaceutically

acceptabl e acid addition salts thereof. The present

|nv tion elates ! pmula 1,

o BRePREeLERFUER SsnaRARaE: AP ERekRlon a0

the|r use in the treat nent of neurol ogi cak' and

neur opsychi atric disorders. It has ﬁ r pfi si ngly been

found that the 15 conpounds of N_Agmula | are

good inhibitors of the glygine 1 (dyT-

1), and that they have @ to glycine

transporter 2 (dyT-2)RA i bt ors. Schigophrenia is a
progressive and devastatin neurologlcal di sease
characterized by episodic positive synptons such as
del usi ons, hal |l uci nati ons, thought disorders and
psy@REENS and persistent negative synptoms such as
flattened affect, inpaired attention 20 and socia
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hy pBr acis ﬂwlpggn" CN, lower alkyl, lower alkyl substltute y halogen, NO,,
-C(O)-lower alkyl or S(O),-lower alkyl;
X/X' are independently from each other CR"or N;
R* s hydrogen or halogen;

10 n is0,1o0r2;
and to pharmaceutically acceptable acid addition salts thereof.

The present invention relates to compounds of general formula I, to
pharmaceutical compositions containing them and their use in the treatment of
neurological and neuropsychiatric disorders. It has surprisingly been found that the

15 compounds of general formula I are good inhibitors of the glycine transporter 1 (GlyT-
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
psychosis and persistent negative symptoms such as flattened affect, impaired attention

20 and social withdrawal, and cognitive impairments (Lewis DA and Lieberman JA, Neuron,
28:325-33, 2000). For decades research has focused on the "dopaminergic hyperactivity”
hypothesis which has led to therapeutic interventions involving blockade of the
dopaminergic system (Vandenberg R] and Aubrey KR., Exp. Opin. Ther. Targets, 5(4):
507-518, 2001; Nakazato A and Okuyama S, et al., Exp. Opin. Ther. Patents, 10(1):

25  75-98, 2000). This pharmacological approach poorly address negative and cognitive
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hypot hesi s which has |ed to therapeutic interventions
i nvol vi ng bl ockade of the dopam nergic system
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Targets, 5(4): 507-518, 2001; Ngkazato A and Ckuyama
S, et al., Exp. OQpin. Ther. Patents, 10(1): 25 75-98,
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361: 31-39, 1993). Transgenic mce

over Zx ressing the NVDA NR2B subunit exhibit enhanced
synapthus, 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
neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter
transporters act by removing neurotransmitters from the extracellular space, and can
control their extracellular lifetime and fhereby modulate the magnitude of the synaptic.
transmission (Gainetdinov RR et al, Trends in Pharm. Sci., 23(8): 367-373, 2002).

Glycine transporters, which form part of the sodium and chloride fam‘ily of
neurotransmitter tranéporters, pléy an important role in the termination of post-synaptic

glycinergic actions and maintenance of low extracellular glycine concentration by re-
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of schi zophreni a, enhancing glugamate transmi ssion, in
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associated with psychotic disorders such as acute mania or depression, associated with
bipolar disorders and mood disorders,.associated with schizophrenia, (Pralong ET et al,,
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 D], Exp.

Opin. Ther. Patents, 11 (4): 563-572, 2001).

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.

Objects of the present invention are the compounds of formula I per se, the use of
compounds of formula I and their pharmaceutically acceptable salts for the manufacture -
of medicaments for the treatment of diseases related to activation of NMDA receptors via
Glyt-1 inhibition, their manufacture, medigamenté based on a compound in accordance"
with the invention and their production as well as the use of compounds of formula I in

the control or prevention of illnesses such as psychoses, dysfunction in memory and
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and pharmaceutically acceptable acid addition salts thereof.

The preferred indications using the compounds of the present invention are

15 schizophrenia, cognitive impairment and Alzheimer’s disease.

Furthermore, the invention includes all racemic mixtures, all their corresponding

enantiomers and/or optical isomers:

~ Asused herein, the term "alkyl" denotes a saturated straight- or branched-chain
group containing from 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, isopropyl,
20 n-butyl; i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups with 1 - 4

carbon atoms.

' The term “alkyl, substituted by halogen” denotes for example the following groups:
CFs, CHF,, CH,F, CH,CFs, CH,CHF,, CH,CH,F, CH,CH,CF3, CH,;CH,CH,CF;,
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B et sy MR BB PP B 1) BB Rl
ﬁa(eth)ané’s\ll}fohyiv@renall)kyfttham or CN; R3 is halogen, CN, -
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: E\%IQ}%SFI 03}’16 91)tm§:h§r90 eounds of the present
1-{3-fluoro-4-[4-(2- isopropylsulfanyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-

phenyl} -ethanone,

[4-(2-chloro-4-nitro-phenyl)- plperazm 1- yl] -(2-isopropylsulfanyl-5- methanesulfonyl—
phenyl)-methanone,
4-isopropylsulfanyl-N-methyl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl] -
benzenesulfonamide or

(2-isopropylsulfanyl-5-nitro- phenyl) [4-(4- trlﬂuoromethyl -phenyl)-piperazin-1-yl]-

methanone.

Preferred compounds of the present application are further compounds of formula

I, wherein R' is lower alkyl substituted by halogen. Such compoﬁnds are
[4-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-
(2,2,2-trifluoro-ethylsulfanyl)-phenyl]-methanone or -

[4-(2-fluoro-4-methanesulfonyl-phenyl)-piperazin- l-yl] [5- methanesulfonyl -2-(2,2,2-
trifluoro- ethylsulfanyl) -phenyl]-methanone.

, The  present compounds of formula I and their pharmaceutlcally acceptable salts
can be prepared by methods known in the art, for example, by processes described below,

* which process comprises

a) reacting a compound of formula |
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| R'SH
optionally in the presence of a catalyst, such as Cu(I)I or Cu(I)Br and a base like
potassium carbonate, cesium carbonate or sodium,

to a compound of formula
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Compounds of general formula I can be prepared by reacting piperazine derivatives
of formula II with a corresponding acid of formula III in the presence of an activating
agent like TBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-
tetranﬁethyluroniumtetraﬂuoroborate). The acid of formula III can be prepared by
reaction of an acid of formula V with a thiol of formula R'SH, optionally in the presence
of a catalyst, such as Cu(I)I or Cu(I)Br and a base like potassium carbonate, cesium

carbonate or sodium. Piperazine derivatives of formula II can be prepared by heating of



to a conmpound of formula wherein the substituents R1,
R2, R3, n,X and X1 are as defined above, or b)
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Alternatively, compounds of general formula I can be prepared by reaction of

10

an acyl piperazine of formula IV and a thiol of formula R'SH, optionally in the presence

15 ofa catalyst, such as Cu(I)I or Cu(I)Br and a base like potassium carbonate, cesium
carbonate or sodium. Acylpiperazine derivatives of formula IV can be prepared by
reaction of an acid of formula V with piperazine derivatives of formula II in the presence
of an activating agent like TBTU (2-(1H-benzotriazole-1-y1)-1,1,3,3-
tetramethyluroniumtetrafluoroborate).

20

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer

25 chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and

examples herein below. However, other equivalent separation or isolation procedures
q
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ultable base such as sodium or potassium hydroxide, potassium carbonate, sodium

20 Dbicarbonate, ammonia, and the like.

The compounds of formula I and their pharmaceutically usable addition salts possess
* valuable pharmacological properties. Specifically, it has been found that the compounds
of the present invention are good inhibitors of the glycine transporter I (GlyT-1).

The compounds were investigated in accordance with the test given hereinafter.

25 Solutions and materials

DMEM complete medium: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine
serum (EBS) 5 %, (Gibco life technologies), Penicillin/Streptomycinl % (Gibco life

technologies), Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco

life technologies)

30 Uptake buffer (UB): 150 mM NaCl, 10 mM Hepés-Tris, pH 7.4,1 mM CaCl,, 2.5 mM -
KCl, 2.5 mM MgSQ4, 10 mM (+) D- glucose
Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b ¢cDNA.
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The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensiéns. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, or 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,




sui tabl e base such as sodi um or potassi um hydroxide,
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The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or

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

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

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

‘Tablet Formulation (Wet Granulation)

Item Ingredients | mg/tablet

5mg 25 mg 100 mg 500 mg
1. Compound of formula I 5 25 100 . 500
2. Lactose Anhydrous DTG 125 105 30 150

3, Sta-Rx 1500 6 6 6 30
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Manufacturlng Procedure

1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2.  Additems 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.



exanpl e, natural or hardened oils, waxes, fats,
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be i ngp g ahiRehre Eﬁmo%mEDNrBdcafélpaﬁmﬁWﬁd 22 Pidh il fpotadgium carbonate

ltem I ngredients
in 300 ml acetonitrile weg%{ow y acfc{ed a solution of 115 mmol 2,3-difluoro-5-

trifluoromethyl-pyridine (EP0104715) in 15 ml acetonitrile. The reaction mixture was
refluxed for 2 hours. After such time, the mixture was filtered and the filtrate was
concentrated in vacuo. The resulting white solid was dissolved in ethyl acetate, washed
with water, dried over sodium sulfate and concentrated to yield the title compound as
white solid (94% yield). MS (m/e): 294.2 (M-C4Hjg, 100%)

(b) 1-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazine

OH

To a solution of 107.3 mmol 4-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)- _
piperazine-1-carboxylic acid tert-butyl ester in 376 ml dichloromethane was added 41 ml
trifluoroacetic acid and the reaction mixture was refluxed for 16 hours. After such time
the reaction mixture was concentrated in vacuo and the residue was dissolved in water.

The aqueous phase was basified with 5N NaOH and extracted with dichloromethane. The



5 nm 25 ng 100 ng 500 1. Conpound of fornmula | 5 25
100 500 2. Lactose Anhydrous DTG 125 105 30 150 3.

WEL@eR243500 6 6 6 304. Mcrocrystalline Cel |l uPOBFEPBOS5/014081

30 30 150 5. -Magnesium Stearate; 4 1 1 1 Total 167 167
167 831 Manufacturing Procedure 1. Mx itens 1, 2, 3

a&infll @@E&t%c%ﬂ%%@‘v%sﬁ%%t ﬂef Hﬁgd x\fe %dlﬁ% Su % ahﬁ%oncentrated in.

granu ass e granu
stdcrals )éelﬁhthft fithgycamapayndeasta hght yeRdw splid (A%%6 alnhﬂ)mflﬁ (fnge): 250.2 -
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F nu1at| n Item | ngredients mL T g/capsule 5 ng 25 ny
100 ng 500 ng 1. Conpound of forrmula | 25 100 500 2.

-Hydrous Lactose 159.123 148Exampl@A2Corn Starch 25. 35
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40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 12 2

5 Total 200 200,300 600 Manufagcturing Procedure
2- P1perazm-1 yl-5-trifluoromethyl-pyrimidine _

a) 2-(4-Benzyl-piperazin-1-yl)-5-trifluoromethyl-pyrimidine

>(&YNJ @

To a solution of 2.60 mmol (3-dimethylamino-2-trifluoromethyl-allylidene)-

dimethyl-ammonium chloride (prepared as in Tetrahedron. Lett. 1996, 37, 1829) in 10
m! acetonitrile was added 3.03 mmol 4-benzyl-piperazine-1-carboxamidine..
hydrochloride (prepared as in Tetrahedron. Lett. 2002, 43, 7105) and 6.25 mmol
triethylamine and the reaction mixture was stirred for 3 hours at room temperature. After
such time the reaction mixture was concentrated in vacuo and purified by column
chromatography to yield the title compound as a light yellow solid (0.79 g). MS (m/e):
323.4 (M+H"). | |

b) 2-Piperazin-1-Vl-5-triﬂuoromethvl-pvrimidine

To a solution of 2-(4-benzyl-piperazin-1-yl)-5-trifluoromethyl-pyrimidine (0.63 g)
in methanol was added palladium on charcoal (5% w/w) and the reaction mixtufe was
heated at 60 °C under a hydrogen atmosphere. The reaction mixture was then allowed to
cool to room temperature, the catalyst was filtered off, and the solvent was removed in

vacuo to yield the title compound as a white solid (0.41 g). MS (m/e): 233.1 (M+H").
Example A3

1-(3-Fluoro—4-piperazin-l-yl-phenyl)-édmanone '



1. Mx itens 1, 2 and 3 in a suitable m xer for 30
mnutes. 2. Add itens 4 and 5 and mx for 3 m nutes.
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- solution of 115 mmol 2, 3-di fl uoro-5-
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tyi A di.ne EP0104715) in 15 m

ag'é% ?rPHF tyo]’?}l?%lyda%'{)?rdn m xture was refluxed for 2
hours. After such time, the mxture was filtered and
t he flltra/(Nwas concentrated in vacuo. The resulting

white Nd/das di ssolved in ethyl acetate, washed
'th/@gr dried over sodium sul fate and concentr at ed
to'lyi efd €he title conpound as white solid (94%
yiedd). M5 (me): 294.2 (M C4H3, 100% (b)

| - (3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazine

To a ??Bor O 8{ %3%?&1gfbéggmge1azme in I1 ﬁl_l D_I\;}F was slowly added a solution

poﬁhﬁ amnolef 1,2céanhio;«yrhmtralzdr@erteemt15 ekt YMFe§ eFeagtiprgmixture was
nilea%d:d{l 186U Rt a%r}ﬁ)u\P@%ﬂ%ggﬁﬁ tﬂ‘né‘; t}¥ mixture was filtered and the filtrate

was concentrated in vacuo. The residue was diluted with dichloromethane (25 mL) and
washed with saturated aqueous solution of NaHCO3. The organic phase was then dried
dver sodium sulfate and concentrated in vacuo. The residue was then purified by column
chromatography (SiO,, CH,Cl,-MeOH 0-10%) to yield the title compound as yellow
solid (766 mg, 37% yield). MS (m/e): 242.3 (M+H", 100%).

Example A5
1-(5-Methyl-pyridin-2-yl)-piperazine

N

A

"To a solution of 23 mmol 6-chloro-3-methyl pyridine in 12 ml DMA and 30 ml water was
added 115 mmol piperazine. The reaction mixture was refluxed for 4 days. After such

time, 2 N aq sodium carbonate was added, the reaction mixture was extracted with

~ dichloromethane and concentrated in vacuo. The residue was purified on silica gel

(dichloromethane/MeOH 1/1) to yield the title compound as white solid (17% yleld) MS
(m/e): 178 (M+H", 100%)
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( (‘NV@ZOO@EBMS)@M& Ihixjure bijl 7 rnl sulfuric acid and 1.7 ml water was added
ﬁg%geaazgo;hdonydfzfyztlﬂnt)i AR YL PY7 illwdieR§t sTRh @ rate that the

ZIW%%tHQ“thdﬂob@?cﬁezq 1°G- Theyvisture s tHisFdas CRGIfopY o gjsolution of

118.0(BmbdBp&thssivin MRENANAL7 @ wvarethedadirildashwisd 410 °C. The brown’
char coal 596

2 PUSEBNYR 1pw""21 It]a{%i:llatﬁ Eq]eror GaLL | one}trgnre apﬁesgfr\égi?r%g)r{mnutes Excess
rriodimmeasvt&strbhdrbyakltlmmaabf ] (ﬁew:dnnlps pba saiimmthydpeentulfite solution.
t If“ﬁe gﬁ%ﬁve}'ssﬁltew w%&}leh %ﬁldw%g andad}?edt(illﬁ/ 30 '°&8PB0\Y\§%0 yield the title

corpound as
whompowes NS (‘0/34132@)0 NSH{ni®@pe) 233. 1 (MH +).

b) 4-[4-(2-Iodo-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-benzonitrile

To a solution of 6.1 mmol 2-iodo-5-methanesulfonyl-benzoic acid in 20 ml dimethyl
formamide were added successively 6.75 mmol TBTU, 43 mmol N-
ethyldiisopropylamine and 6.75 mmol 4-piperazin-1-yl-benzonitrile (commercially
available, e.g. from Fluka). The reaction mixture was stirred at 20 °C for 1.5 h and then
concentrated in vacuo. Addition of 200 ml water followed by filtration yielded the crude
product which was recrystallized from methanol to afford the title compound as a white
solid (yield 87%). MS (m/e): 495.9 (M+H", 100%).

¢) 4-[4-(5-Methanesulfonyl-2-methylsulfanyl-benzoyl)-piperazin-1-yl]-benzonitrile



Exanpl e A3
| - (3- Fl uoro-4- pi perazin-I -yl -phenyl) -et hanoneThi s

w@ ooopoass (CAS: 189763-57-3) was prepared accopdi/BB2005/014081

- 43.4 rmmol - ofopi
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toWD 9714690. M5 (me): 223.2 (IwH +). Exanple A4

| - (2- Chl oro-4-ni tro-phenyl)-piperazine To a mxture of
oerazine.in 11nl DVF was slowy added a

sol ution .g.mol of |, 2-dichloro-4-nitrobenzene in

15 m D!\fQTh action mxture was heated at 1000C

for % JAfter such tinme, 'the m xture was

fl) d and ?¥feCfiltrate was concentrated in vacuo.

The residue was diluted with dichl oronet hane (25 rrL)

and washed wi th saturated aqueous sol ution O NaHCO .

The ok galnticn phag enmalkst-{HEiadior B dhethamesdfodiyibergayl) -@ﬁp;zrazin 1-yl]-

a@e%z?x? rt]rgl% nl]i 5 %%@me&gﬁ?rgﬁagl{llgggfgs r@;ﬁig%%awdﬂ%?gf i?éd&_lrl
bt Gmpethiplate spdiheliat 50 1 ¢ dorbinsbShaCAer J bandwt 9§ Gfor 1 b. The
( r%@cﬁldmmx%lzr%vyas eheh) conﬁ@tfa@@a)nd tRé 81?031\1(: diffed B‘;}Q:@i{émato graphy

le A5 |- [ erazi,n a
St etomedhanstmsthano bl aigleélt%rfeﬂwgnﬁmaﬁﬂﬁﬁeﬁs pagmy MS (m/e):
i 7aDMAMVBRCH 00 0], weo%w). was added 115 mmol pi per azi ne.
The reaction m xture was refluxed for 4 days. After
such time, 2 N ag sodium ca was added, the
reaction m xture was ext rac?%’ﬂﬁk di chl or omret hane
and concentrated in vacuo. The residue was purjfied on
s{2-Iseprogylsulfenyditt medwaessifonylrabenyll/ 4 4meethnasultfenydphenyl)-

tg%leﬁzﬁp HUiethdgonhi te solid (17%yield). M5 (nfe):
1 (MtH + 100% Synt hesi s of conmpounds of fornula I

E;Sa&r?ljogo-lii-methanesulfonvl-phenyl—[4—( 4-methanesulfonyl-phenyl)-piperazin-1-yl]-

methanone

Prepared in analogy to example 1b) from 1-(4-methanesulfonyl-phenyl)-piperazine
(commercially available, e.g. from Peakdale) and 2-iodo-5-methanesulfonyl-benzoic acid
(Example 1a). White solid. MS (m/e): 566.2 (M+NH,", 100%).

b) (2-Isopropylsulfanyl-5-methanesulfonyl-phenyl)-[4-(4- methanesulfonyl- envl)-

piperazin-1-yl]-methanone

A

'/\

N
Q e

A solution of 0.9 mmol of (2-iodo-5-methanesulfonyl-phenyl)-{4-(4-

meth'ahe'sulfonyl-phenyl)-piperazin—l-yl]‘-methanone in 10 ml dimethylformamide was
treated with 1.2 mmol of 2-propanethiol, 1.6 mmol of potassium carbonate, 0.1 mmol of
copper powder and 1 mg of copper(I)-iodide and refluxed for 4 h. Concentration
followed by dilution with 100 ml water yielded a dark solid which was purified by



4-[ 4- (5- Met hanesul f onyl - 2- et hyl sul f anyl - benzoyl ) - pi pe
razin-l-yl]-benzonitrile a)

W@ 230062435 met hanesul f onyl - benzoic acid To a SUBQERB100§014081
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of 3.0 mmol 2-am no-5- net hanesm.i fonyl benzoic acid
(VWO2003091245) in a m xture of $-7 sulfuric acid

and 1.7 m ded wi se a solutioen,of . 3.9
rahaahY MR R e H%F%@éf%?’%'t‘“ RO i RIS (mmre):
t45a12 ({ Me- GHyGIED At 06Xi d not exceed 3 OC. The nmixture -
was stirred. at 0 OC for 1 hour. A solution of 3.0 mmol
potassiumiodide in 1.7 m le¥as added dropw se at
0 0C. The brown suspension was allowed to warmto room
tenperature and stirred fqr 30 m nutes. cess iodin
vids(3dBuerooy sl ugrome i PaFidisr 2-1 Ringrar B sy *r(l-amg&mvémﬁffanﬂ 3-

M%@g&mhwﬁ}ﬁ@mm@mmneme solid was filtered,
washed with water and dried (HV, 50 OC, 1 hour) to

{@%qguapoeS tmgtLﬁsuq%nBlobenzmc ac1d( me): 325.0 ([MH ,

4-[ 4: (2-1 odo- 5--met hanesul f onyl - benzoyl ) - pi perazi n-1 -yl

| -bgnhzopitrile To a solution of 6.1 Mol

2Hd t hanesul f onyl - benzoic acid in 20 m

di met or mam de were added successively 6.75 nmol

TBTU, 43 mol Net hyl dii sopropyl am ne and 6. 75 mmol

4- pi perdzin-l-yl-benzonitrile (comercially avail abl e,

e.g. fromFluka). The reaction m xture was stirred at

20 Ofpefltife cdmpolin@ds bﬂ@@reﬁ%@‘f@[ﬂvﬁﬁ ¢ procedacdidescribed in: Journal of

Addition of 200 m water followe y filtration

yPegagametafic (él?el!i‘é!ét%rl%hc"tw 2ehlfas recr ystallized

from methanol to afford the title conpound as a white
: 5.9 (MrH+, 100% . c)

: ; S rethyl sul f anyl - benzoyl ) - pi pe
raan I-yII-benzon |tr|IeAsqut|on of 0.2 nmmol
4-[ 4-(4tiodo-5-rnet hanesul fonyl - benzoyl ) - pi perazin-I -y
enzepi trile in 2 m dinethyl formam de was treated
D. 2 mmol of sodi um net hanet hi ol ate and held at 50
gt 2 h, at 80 Cfor 2 h and at 140 C for 1h. The
o=?:o _

To 2.68 mmol 2-fluoro-5-methanesulfanyl-benzoic acid in 5 ml methanol at 0 °C
was added 8.05 mmol Oxone® and the mixture was allowed to stir at RT 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 ml 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%).

¢) 2-Isopropylsulfanyl-5-methanesulfonyl-benzoic acid

PR

HO™

o=?=o




reaction m xture was then concentrated and the product
purified by chromat ography (dichloronethane/ nethanol)

wo 0a0fasd the title conmpound as a col orl ess fPEIEPIES/014081
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(me): 474.2 ([ MrCH3COOT, 100%,9 Exanple 2
(2-1sopropyl sulfanyl 5- net hanesulfonyl phenyl ) -[ 4- (4 m

et hangsul f, on t -
g L
| dipiegindcytapiifewere edddd et secwe cprbepateandilp. lanralpb@y o
t[ﬁ Embﬁad&}le f{i&Ye was stirred at 90 °C for 3 h. The reaction mlxture was then

th [ f o
aquinggp@oarggesrgperg%mrgg%%gf%? gﬁh (ﬂﬁtlég drrgcl.h?orlc acid before -

\2/%& r@ct@ﬂtﬂlﬁﬁﬂ b ﬁvﬁh}éthyb@@ta@é a }ﬁ(tbdlb(ﬂ:_e)daﬁ@irﬁc pleases were dried
Ite

(et Secim syt PPy RRER RArUON Ay Bnils ot podas glieht
efellawdiguid whigh was teedyh Jhe ipxpgemwithott-futthemmtrifeatioméyigld 99%).

Sgﬂ-yfg&%g)o ‘?thesm 0&3 g% H(’][ 0%, 2141 (M-CsHs-H,0)*, 100%).

met hanesul f onyl hen I i perazin-| -yl met hanone in
18 [|41'(3rﬁlh&ﬁ0h5rl¥lﬂ -;.- LL-L l-pd B .m-‘ ]—1 11 (Zrsgpropylsulfanyl-5-

m@ﬁ@g@ﬁ%mlqjhengl) %éﬂﬁﬁﬂon@f pot aSSI um car bonat e, 0.1
nmol of copper powder and 1 ng of copper(l)-iodide and
refluxed for 4 . Concentration followed by dilution
with 100 m qwag yi el ded a dark solid which was
purifi egl(b Qmat ogr aphy (ethyl acetate) to give the
title,c n’p'o as a colorless foam M (nfe): 555.2
([¢ ] 100% Exanpl e 3

[ ZFiruor o- 5|-f°r| fl uoronet hyl - pyri di n-2-yl)-pi perazin
-1 Y11-(2-isopropyl sul fanyl - 5-

r2re }:r u $ %léj(lslgﬁ&%/ RW gﬁ#%chﬁ%@%ﬁﬁ%ﬂ@faﬁh-%—methanesulfonyl-benzoic acid in

5 ml tetrahydrofuran were added successively 0.38 mmol TBTU, 1.02 mmol N-

ethyldiisopropylamine and 0.30 mmol 1-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-
piperazine (Example A1). The reaction mixture was stirred at 45 °C for 16 h and then
concentrated in vacuo. Chromatography (SiO,, ethyl acetate/heptane) afforded the title
compound as a light yellow gum (yield 56%). MS (m/e): 506.1 (M+H", 100%).

Example 4

(2—Isopropylsulfany1-5-methanesulfonyl-phenyl)- [4-(5-trifluoromethyl-pyrimidin-2-yl)-

piperazin-1-yl]-methanone

Prepared in analogy to example 3 (d) from 2-isopropylsulfanyl-5-methanesulfonyl-
benzoic acid and 2-piperazin-1-yl-5-trifluoromethyl-pyrimidine (Example A2). The
crude material was purified by chromatography (SiO,, ethyl acetate/heptane) to yield the
title compound as a brown solid (yield 55%). MS (m/e): 489.0 (M+H", 100%).



The title conpound was prepared by follow ng the
procedure described in: Journal of Organonetallic

wEheaios4sy 1991, 419(1-2), 1-8. b) PCT/EP2005/014081
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2- Fl uor o- 5- met hanesul f onyl - ben29i- ¢ acid To 2.68 nmol
2-fl uoro-5-rnet hanesul fanyl -benzoic acid in 5 m
met hanol at 0 OC was added 8xdibplewol Oxone(r) and the
m xture was allowed to stir. at. RT for 72 h. The

p i'ta f|| ered 3 )
RarsRiep BB R b b AN BUE P b aL Rt phen)-
t pipartaeioh- Wwiyl] hmevhtmoneand extracted 3 tinmes with 400 m

di chl oromét hane. The conbi ned organi ¢ phases were

dried over sodijum sul fate. Evaporation under reduced
pressure yiglded the title conpound as a white

crystal | @ (yield 79%. MS (me): 217.2 (MH +,

1009~ A)
2 F opy! sedsFanyl - 5- met hanesul f onyl - benzoi ¢ aci dTo a

ption of 4. 58 nmol
2 fl uor o-5-net hanesul f onyl - benzoic acid in 6 m
N Ndi Prphrel e enhdogyde enenple 3ddpftorb2- Bopusipylseléinyhs-methanesulfonyl- -

t‘;r&blg?cglttt\%aagl%dlt ﬁff Friﬂdloég?mcé%ylo%(e?l%@ rlgﬁ%!aﬁlm g&?\eré%t%xal %aveulable, e.g.

nfrsiUFl@o@kerh ) Gthe coaleadattmal mae putiferozyr dtrgmt(gmphy (810, ethyl

gg‘%‘eg:t%hﬁéﬁ?leg f@@‘lwegiyqyatgg%rﬁ ‘ oergl O;Ien'i%‘é cf’t'hh ?1t19%19pound as a light

Thélonoihinr(gidld409eniMS (vasd87 WéMekPﬂ 3 |1@QP/0?DV er sodi um
sul fate and concentrated in vacuo to afford the title
compound as a light yellow |liquid which was used in
the next step without furthdxamgla€ication (yield
99% . EI-M5 (me): 274.1 (M+, 35%, 232.1 ([MC 3H6 +,

3044 n 1]-(2-isopropylsulfanyl-5-
R AN 1, i

- meylpqnce fanybphenyl BADS - 5-
met hanesul f onyl - phenvD- net hanone To a sol ution of 0.51
mol  2-1i sopr op)dl\sul fanyl - 5- net hanesul f onyl -benzoic
acid | n

N

Nl

\Y
ko)

Prepared in analogy to example 3 (d) from 2-isopropylsulfanyl-5-methanesulfonyl-
benzoic acid and 1-(2-fluoro-4-methanesulfonyl-phenyl)-piperazine (commercially
available, e.g. from Peakdale). The crude material was purified by chromatography (SiO,
ethyl acetate/heptane) to yield the title compound as a yellow solid (yield 28%). MS
(m/e): 515.0 (M+H?, 100%).

Example 7

(2-Ethylsulfanyl-5- methanesulfonyl—phenyl) [4-(3 -fluoro-5- trlﬂuoromethyl pyndm 2-
yl)- piperazin-1- -yl]- methanone

a) 2-Ethylsu1fanvl—5-methanesulfog[l-benzoic acid




5 m tetrahydrofuran were added successively 0.38 mol
TBTU, 1.02 nmmol Nethyl dii sopropyl am ne and 0. 30 mol

W 2¢08/073480r 0- 5-tri fl uor onmet hyl - pyri di n- 2-yl ) - PCT/EP2005/014081
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pi perazi ne (Exanple Al). The regction m xture was
stirred at 45 OC for 16 h and then concentrated in
vacuo. Chraomatography (Si O2, ethyl acetate/heptane)
‘thetitle conpound as a |light yell ow gum

% .. M5 (me): 506.1 (MrH +, 100% . Exanple 4
\pylsulfanyl 5- nmet hanesul f onyl - phenyl ) - [ 4- (5-t
rifluorgnet hyl - pyrim din-2-yl)-

pi per@zs=o | -yl ] - net hanone Prepared in analogy to
exanpl el 3 (d) from

2-isopropyl sul fanyl - 5- met hanesul f onyl benzoic acid and
2- p' pﬁ?}é‘%lﬂﬁé& ¥t 4.58 Hrﬁcfl lzumfo%%tm{haﬁyﬁﬂfah Lmzé@am 6 ml N,N-

e cru mat er | uri f gmato ralpd\{
(@rr@@yl@rmmlckcwa@éd C%Sb“fi) F@ben%tﬁ and p£p gmol ethanethiol
CQM{E%QQ ﬂﬁ)](-%ge WaddtRwd a8 ob P(d fdr\soehich. PhdPeactidn hiitEe: wad 8%nooled to

+

le 5 - .. )
BT S e A A et BEH vaddition Rfdreshigris apid befpre being
r éxtttacted ohwet hiydes plivhreghyl acqtitpditezombidedydrganiaphdsestoere dried over
Psro%ﬁ% %ﬁilfe{tF S@?An%%tr%@d QR(L o fff({r% )clfe{)ﬁetgerz'@glmcpound é\s a wéute solid

-1 sopropy anesu 0 acl
| wbmh tap fibedon @rmm btep Mithphy ﬁipth@ptazﬁqaéor(l éﬁﬁﬁ@?%)aMWm/e) 259.0
avMRt-gbliBgos- 9. from Fluorochem . The crude materia
was purified by chromatography (SiQ2, ethyl
a@ﬁ@zaﬁtﬁwaﬁmrﬁrls)métﬁéﬁe@mvwh&ﬂvlﬁw €3- 106 ol. 3\ i SramethyD pyridin-
yleld the t|t| ound as a li1ght yellow foam (yield
1" MtH +, 100% . Exanple 6

[ 4- (2 Fluoro 4- nethanesulfonyl phenyl) - pi perazin-1-yl]

- (2-isopropyl sulfanyl -5- met hanesul f onyl - phenyl )

-nethanoPQ\ :

O: =0

To a solution of 0.27 mmol 2-ethylsulfanyl-5-methanesulfonyl-benzoic acid in 5 ml
tetrahydrofuran were added successively 0.40 mmol TBTU, 1.08 mmol N-
ethyldiisopropylamine and 0.32 mmol 1-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-
piperazine (Example Al). The reaction mixture was stirred at 45 °C for 16 h and then
concentrated in.vacuo. Chromatography (SiO,, ethyl acetate/heptane) afforded the title
compound as a light yellow solid (yield _61%). MS (m/e): 492.0 (M+H", 100%).

Example 8 |
(2-Ethylsulfanyl-5-methanesulfonyl-phenyl)- [4-(5-trifluoromethyl-pyrimidin-2-yl)-
piperazin-1-yl]-methanone

o s

YJJ\©

0=S=0
. |



Prepared in anal ogy to exanple 3 (d) from
2-1sopropyl sul fanyl - 5- net hanesul f onyl benzoi ¢ acid and

WO 2080724851 0- 4- met hanesul f onyl - phenyl ) - pi per azP@EEP2005/014081

(comercial ly available, e.g. fjomPeakdale). The
crude rraterlal was purified by c ir omat ogr aphy (Siq 2,

et hyl | e

a yeI}I) %‘é/aer%g QT(%S'QF g}aétg@/gy (@Sg?r?lﬂri Sth&lg%gangpmﬁﬂgnegslfonyl-

11&()&@)& aEﬂamiIZeplﬁerazm 1-yl-5-trifluoromethyl-pyrimidine (Example A2). The

crgE% H%* uo‘?’% l{rhf%fl"gg cH?cggftHérfaBﬁ?/;Si@h%ﬂrwl gceLa%e/img’ptanel’J % yield the

1tityd Jormmpxiumaras ndight) yellow solid (yield 52%). MS (m/e): 4750 (M+H", 100%). :

2- Et hyl sul f anyl - 5- net hanesul f onyl - benzoi c¢ aci dTo a

sol ution of 4.58 mol

2-f1 uor o- 5- met hanesul f onyl - B&#reple® acid in 6 n

N, Ndi et hyl f or mam de were added 13.8 npbl cesium

ceBRPRLEa -Hethan§ilbn AF 194 -tANEolohe: thy1PHéhf)-piperazin- 1-

agi ?I rred at 90 0C forﬁglla ?11)1? -glihe reacti ﬁ)rg}lgtﬁzgp
"%%POESOI ed to room tenper at ure and acidified to

pH by additi o/n\of hydrochl ori c aci d before being

extracted tthree tines with ethyl acetate. The conbi ned

organi c[p g%‘ were dried over sodium sulfate and

can ed vacuo to afford the title conpound as

a e sol i°i™Whi ch was used in the next step without

' fTJrfther purlflcatlon (yield 99%. M5 (mfe): 259.0
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SVt biobastd grilon tasxemapled (b} Bai2-Shesyifany} G-rpethineseifonyl-

Obéfzbfc'aE1d%iﬁqn@ﬂ-Giﬂu’o%étﬂ&lﬁ?he%yglﬁlp@hﬁﬁé EokiinéroMtily available, e.g.
-met ha none To soI ution

ey vargr by Ths sk paateral Wbawlﬁ@%ﬂrerﬂwg&aﬂhﬁ (8O ethyl

t sdeta@auéiftmé) “t@?xel@ﬁh@ uaeie&el SUEERTSIR] 36118 éﬁ@ldlm)%). MS (m/e):
TBTU Net hyl di i sopr opyl am ne and 0. 32 mmol

Iﬂ%d Q‘M”erol@/‘t)rl f1 uor onet hyl - pyri din-2-yl)-

pi perazine (Exanple Al'). The reaction m xture was
stirred at 45 0OC for 16 h aEd trieT
xample 10

(2-Ethylsulfanyl-5-methanesulfonyl-phenyl)- [4-(2-fluoro-4-methanesulfonyl-phenyl)-

piperazin-1-yl]-methanone

N
LT
o]

Prepared in analogy to example 7 (b) from 2-ethylsulfanyl-5-methanesulfonyl-
benzoic acid and 1-(2-fluoro-4-methanesulfonyl-phenyl)-piperazine (commercially
available, e.g. from Peakdale). The crude material was purified by chromatography (SiO,
ethyl acetate/heptane) to yvield the title compound as a light brown solid (yield 74%). MS
(m/e): 501.0 (M+H", 100%).

Example 11

[4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]- [ 5-methanesulfonyl-2-
(2,2,2-trifluoro-ethylsulfanyl)-phenyl]-methanone '



concentrated in vacuo. Chromatography (Si Q2, ethyl
acet ate/ heptane) afforded the title conpound as a

wo e@n7es | ow solid (yield 61%9. M5 (me): 492pOr/ERtobh/014081
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100% . Exanple 8
(2- Ethylsulfanyl S5- nethanesulfonyl phenyl) [4 (5-trifl

2 ethylsulﬁanyl 5- nethanesulfonylben20|c acid and
2- pbpesé?yh-l-yl 5-trifluoronethyl-pyrimdine (Exanple
A%a The Fcrude” material was purified by chromatography
O hyl acetate/heptane) to yield the title
conpourid as a light yellow solid (yield 52%. M5
(m e)o=s4d5. 0 (M+H +, 100% . Exanple 9
(2-Eth}|su|fany|-5-nethanesu|fony|-phenyl)-[4-(4-trif|
uor oret hyl - phenyl ) - pi perazin-1yl] -nethanone Prepared
i n anmpd 9Wlutién SfQﬁS‘SJJnﬂmT Z(ﬂb)ordc)ﬁjoﬂbthanesulfonyl benzoic acid in 6 ml N,N-

i B i et Rder o thol s B Rnste A5 4R Bl 2.2.2-

a&‘ﬁiulo&ble‘dhanﬁhg)l aiid thenhiktioe eahistiryed atl96 °Cifordd® it &he edaction

;
s g%ttq{‘] L‘vlyaﬁl oﬁe%lqg 95'(%1 %{xﬁeﬁ'%é %}%cé%l%&y rR}_H by addltlon of

vidrechderi¢ aj:lc( bé teéeerg%ctra%ﬁl (hr#(el)meswsh @th(yl\mqenatel Gbe/(;ombmed
Es&%m'c hddds (vare%milo%al st)am s@fa@édm%éﬂtfa‘?m’m vQE\?J%' afford the

(2- quoro 4- ane y - phenyl ) - pi perazj
t}fr ornpRite ai‘ﬁéﬁ%dngf%‘a%oi‘a ‘Yl\ﬁ Wad wed 1 eé%w&fpewrrhc(%)further
f;sxﬁmﬂicansﬁ pitld Ybé s (B eves g gngbdenzoi ¢ aci d and
| - (2-fluoro-4-net hanesul fonyl - phenyl) - pi per azi ne

(EoarErRustd-5- tﬁﬂl&}rbﬁbﬂﬁl péeridin-I-yl)+piReakaal-@)-[5 ﬁfeﬁhanesulfonvl-Z-=
C{ Z%df trnﬁllgoerg et Vls\l\ﬁltsantgi'fJ Dhenv?ldme acr:llg)rrlormt ography (Si 2

o s
N
Nege
F ‘/ 0=s=0

To a solution of 0.22 mmol 5-methanesulfonyl-2-(2,2,2-trifluoro-ethylsulfanyl)-
benzoic acid in 5 ml tetrahydrofuran were added successively 0.33 mmol TBTU, 0.89 -
mmol N-ethyldiisopropylamine and 0.27 mmol 1-(3-fluoro-5-trifluoromethyl-pyridin-2- -
yl)-piperazine (Example Al). The reaction mixture was stirred at 40 °C for 16 h and then
concentrated in vacuo. Chromatography (SiO,, ethyl acetate/heptane) afforded the title
compound as a white foam (yield 47%). MS (m/e): 546.0 (M+H", 100%).

Example 12

[5-Methanesulfonyl-2-(2,2,2-trifluoro-ethylsulfanyl)-phenyl]-[4-(5-trifluoromethyl-
pyrimidin-2-yl)-piperazin-1-yl}-methanone

("\N F
e ngj



et hyl acetate/heptane) to yield the title conmpound as
a light brown solid (yield 74%9. M5 (me): 501.0

w@ boobor43s 10099 . Exanple 11 PCT/EP2005/014081
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[4-(3-Fluoro-5-trifluoronet hyI -Qyridin-2-yl)-piperazin

-1 -yl ]-[5-nmet hanesul fonyl -
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and the m xture was stirred at 90 OC for 30 mn. The
reaction mxture was then cooled to roomtenperature
and acidified to pH by addiample b3 hydrochl oric acid
bef ore being extracted three tines with ethyl acetate.
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| f at.e .and co ted in vacuo to afford the title
ﬁ]m rﬁip%f§213 ?@W’??ol id which was used in the

next. step- vvlthouthurther purification (yield 99%. M
(me): 312.9 GIMH , 100%. b

[ 4-f 3- Fl goy frlfluororrethyl pyridin-2-yl)-piperazin
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2-Ftr uor o- s:tslazyl sul fanyl ).- phenvH net ha none To a

S t¥on of 0.'22 nmol
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a’?@%ed the'title cor%ound as a white foam (yield
47 . M5 (me): 546.0 (M+H +, 100% . Exanple 12
Example 14

[4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-[5-methanesulfonyl-2-(2,2,2-
trifluoro-ethylsulfanyl)-phenyl]-methanone
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~ Prepared in analogy to example 11 (b) from 5-methanesulfonyl-2-(2,2,2-trifluoro-
ethylsulfanyl)-benzoic acid and 1-(2-fluoro-4-methanesulfonyl-phenyl)-piperazine
(commercially available, e.g. from Peakdale). The crude material was purified by
chromatography (SiO», ethyl acetate/heptane) to yield the title compound as a light
brown solid (yield 74%). MS (m/e): 555.0 (M+H", 100%).

Example 15

[4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-(2-isobutylsulfanyl-5-
methanesulfonyl-phenyl)-methanone



[ 5- Met hanesul fonyl -2-(2,2,2-trifluoro-ethyl sul fanyl)-p
henyl]-[4-(5-trifluoronethylpyrimdin- 2-yl)

WO pioper2azi n- 1-yl]-nmet hanonePrepared i n anal ogsC1/BP2005/014081
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exanple 11 (b) from 25 .

5- et hanesul f onyl - 2- (2, 2, 2-t ri fi’dor oet hyl sul f any! )

3 dn_ﬁ -methanesulfonyl-benzoic acid fi midine (Exanpl e
A2).‘Tthcrude material was purified by chromatography

(Si I e hyl acetate/heptane) to yield the title

cnp d as a white foam (yield 58%. M5 (me): 529.0
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To a solution of 0.24 mmol 2-isobutylsulfanyl-5-methanesulfonyl-benzoic acid in 5
ml tetrahydrofuran were added successively 0.36 mmol TBTU, 0.97 mmol N-
ethyldiisopropylamine and 0.29 mmol 1-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-
piperazine (Example Al). The reaction mixture was stirred at 45 °C for 16 h and then
concentrated in vacuo. Chromatography (SiO;, ethyl acetate/heptane) afforded the title
compound as a light brown solid (yield 57%). MS (m/e): 520.0 (M+H?*, 100%).

Example 16

(2-Isobutylsulfanyl-5-methanesu1fony1—pheﬁyl)- [4-(5-trifluoromethyl-pyrimidin-2-yl)-

piperazin-1-yl}-methanone
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[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazin
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2- 1 sobut yl sul fanyl - 5- nethanesub%onyl benzoic acid To a
solution of 4.58 mol T
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The conbi ned organi ¢ phases were dried over sodium
sul fate and concentrated i Exampleoolt o afford the title
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-smiohaneHERnewar ed in anal ogy to exanple 15 (b) from
2-isobutyl sul fanyl - 5- met hanesul f onyl benzoi ¢ acid and

2-piperazin-l-yl-5-trifluoronethyl-pyrimdine (Exanple
A2). The Example 18

[4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-(2-isobutylsulfanyl-5-
methanesulfonyl-phenyl)-methanone
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Prepared in analogy to example 15 (b) from 2-isobutylsulfanyl-5-methanesulfonyl-
benzoic acid and 1-(2-fluoro-4-methanesulfonyl-phenyl)-piperazine (commercially
available, e.g. from Peakdale). The crude material was purified by chromatography (SiO,,
ethyl acetate/heptane) to yield the title compound as an orange foam (yield 99%). MS
(m/e): 529.0 M+H", 100%). '

Example 19

[4-(2-Fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-(5-methanesulfonyl-2-
methylsulfanyl-phenyl)-methanone



crude material was purified by chromatography (S O2
et hyl acetate/ heptane) to yield the title conpound as

w@200hiota3f oam (yield 77% . M5 (me): 503.0 ( MBCHEP2005/014081
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(2-Isobuty|su|fany|-5-ne;hanesy7fonyl-phenyl)-[4-(4-tr
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2-i sobutyl sul fanyl - 5- met hanesul f onyl benzoi ¢ acid and

I-(i tﬁlfluqronethyl phenyl ) - pi perazine (comercially
abhe, e.g. from Fluorochem). The crude nateri al

was p i'ed by chronmat ography (Si @2, ethyl

acet at ¢/ heptane) to yield the title conpound as a
brow?=§9Pid (yield 99%. M5 (me): 501.0 (M+H +,
100% . Exanple 18
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To a solution of 0.28 mmol 5-methanesulfonyl-2-methylsulfanyl-benzoic acid in 5
ml tetrahydrofuran were added successively 0.43 mmol TBTU, 1.14 mmol N-
ethyldiisopropylamine and 0.34 mmol 1-(2-fluoro-4-methanesulfonyl-phenyl)-
piperazine (commercially available, e.g. from Peakdale). The reaction mixture was stirred
at 45 °C for 16 h and then concentrated in vacuo. Chromatography (SiO, ethyl
acetate/heptane) afforded the title compound as a light brown solid (yield 77%). MS
(m/e): 487.3 (M+H", 100%).

Example 20

[4-(3-Fluoro-5-trifluoromethyl- pyndm 2-yl)-piperazin-1-yl]-(5- methanesulfonyl-z- :
methylsulfanyl-phenyl)-methanone



were added 13.8 nol cesium carbonate and 10.0 nmol
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to roomtenperature and acidifi,gd to pH by addition
of hydrochloric acid before beilg extracted three
times with ethyl acetate. The conbined organic phases

were dried dvér sodicumsul fate and ‘concentrated in

10

15

20

vacuo t g the title conpound as a colourless oil
us in the next step w thout further

EtlonO{syoeld 99% Ms (me):. 2449([MH]\
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( 5 wel?dapareé ul irumgyiaexamlhw Slffanytm ewn’lf@mﬂﬁamﬂ@mbulfanyl-
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["do pi per azi
(conner0|ally avai |l abl e, e.g. from Peakdal e). The
reaction mxture was stirregk,afp)ép 0C for 16 h and
t hen concentrated in vacuo. Chromatography (Si Q2

et h acet ept fforded.the title co u’d . .
s ¥iginer Y CEreg LBt Py e A oo PRepy piperacin-
+1-y[}GQ8thandxeanpl € 20 [4- (3-Fl uoro-.
5- trlfluoronethyl pyrldln 2-yl) -piperazin- 1-yl]

- ( 5- net hanesall fsenyl -

’ ohenyl) nethanonePrepared in analogy to

-OM
- 2- et hyl sul f anyl benzoi c acid and

| - uoro 5- Urlfluoronethyl pyridi n-2-yl)-pi perazi ne
(Exanple Al). The crude material was purified by

chr omat ogr aphy (Si O2, yl tane
the (Preped taamP S R T S ar fgay2 gt lslfanyl-
(Berfdic 4i68:nQ 1 Mtifluot&8#hyl-phenyl)-piperazine (commercially available, e.g.

from Fluorochem). The crude material was purified by chromatography (SiO,, ethyl

acetate/heptane) to yield the title compound as brown foam (yield 99%). MS (m/e): 459.1
(M+H", 100%).

Example 22

1-{3-Fluoro-4-[4-(2-isopropylsulfanyl-5-methanesulfonyl-benzoyl)-piperazin-1-yl]-
phenyl}-ethanone ‘

Prepared in analogy to example 3 (d) from 2-isopropylsulfanyl-5-methanesulfonyl- .
benzoic acid and 1-(3-fluoro-4-piperazin-1-yl-phenyl)-ethanone (Example A3). The
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Prepared in anal ogy to exanple_ 19 (b) from
5 nmet hanesul f-onyl - 2- rnethylsurﬁ ﬁylbenzoic acid and

4-trif.iuorone n I
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Wadd phertitfel @ehpoyind s o white golablyield B9%eR M®(thid): 479.3 (M+H', 100%). -
acetate/ heptane) to yield the title conpound as brown
foam (yield 99%. M5 (me): 459.1 (MrH +, 100% .
Exanpl e 22 _ Example 23
| - {3- Fl uoro-4-[4-(2-isopropyl sul fanyl - 5- net hanesul f ony
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Zhieaply ?@ﬂﬂefanyl 5- nethanesulfonylben20|c acid and
| - (3-fruoro-4-piperazin-I-yl-phenyl)-ethanone (Exanple

- A3). Thecrude materlial was purified by chronatography

(Si @2, nethanal/ sfi chl oronethane) to yield the title

compound a jte solid (yield 13%9. Ms (me): 479.3
(MrH+, 10 /a“ le 23

[ 4-( o 7f 0- phenyl ) - pi perazin-1-yl]-(2-isopro

pyl s I-5 netsramesul f onyl phenyl ) - net hanone
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Pr bared ¥'n analoby to exanple 3 (d) from
[ opropylsulfanyl 5- nethanesulfonylben20|c acid and

Th e rgéagg{f in z‘;ﬂal g? gg % ?)I fe%mbyls(gﬁroéﬁgg%&FS%gthanesulfonyl— :
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compound as an orange solid (yield 86%). MS (m/e): 500.2 {37C1]M+H+ 9%) 498.2
({*°ClIM+H", 100%).

| Example 24

(2-Isopropylsulfanyl-5-methanesulfonyl-phenyl)- [4-(5-methyl-pyridin-2-yl)-piperazin-

1-yl]-methanone
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Prepared in analogy to example 3 (d) from 2-isopropylsulfanyl-5-methanesulfonyl-
benzoic acid and 1-(5-methyl-pyridin-2-yl)-piperazine (Example A5). The crude material
was purified by chromatography (SiO,, ethyl acetate/heptane) to yield the title compound
as an off-white solid (yield 24%). MS (m/e): 434.1 (M+H", 100%).

Example 25

4- Isopropylsulfanyl—N—methyl -3-[4-(4- trlﬂuoromethyl-phenyl) piperazine-1- carbonyl]

benzenesulfonamlde



Exanpl e 24
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ethyl gpetate/heptane) to yield the title compound as
an off-white solid (yield 24%. M5 (me): 434.1 (M-H
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100 nl di oxane was added dropwi se 420 mmol net hyl ani ne

sol utjon (41% agueous nd the mxture was stirre to g
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m xture was then

)

O S

O:?:O

N

To a solution of 1.99 mmol 2-chloro-5-methylsulfamoyl-benzoic acid in 3 ml N,N-
dimethylacetamide were added 6.37 mmol cesium carbonate and 4.39 mmol 2-
propanethiol and the mixture was stirred at 100 °C for 3 h. 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 an off-
white solid which was used in the next step without further purification (yield 85%). MS
(m/e): 288.1 ([M-H]’, 100%). |

¢) 4-Isopropvylsulfanyl-N-methyl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-

carbonyl]-benzenesulfonamide




cooled to roomtenperature and acidified to pH by
addi tion of hydrochloric acid before being extracted

wo booee724831es With et hyl acetate. The conbi ned PCTBEP1005/014081

phases were dried over sodium syl fate and concentrated
in vacuo to afford the title conmpound as an offwhite
solid which was used in the next step without further
purification (yiekd 85%. Ms (me): 288.1 ([MH |,
100% . ¢c) _ 9 1 |
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solution of 1.45 mol 5-cyano-2-iodo-benzoic acid

(CAS: 219841-92-6, prepared ribed in
Wo2005014563) in 3 ni N,Nwﬁéﬁ?ﬂgﬁgcetanide wer e added

. 4.91 mmol cesium carbonate and 3. 19 mmo
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24-fsappopdsuifanyl-3nbdt (4-tréflyaremethyl-phenyd):-piperagingt 1-¢arbonydt]-
f R&nzdnitrileThe reaction m xture was then cooled to room
tenperature and acidified to pH by addition of
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To a solution of 1.45 mmol 5-cyano-2-iodo-benzoic acid (CAS: 219841-92-6,
prepared as described in W0O2005014563) in 3 ml N,N-dimethylacetamide were added
4.91 mmol cesium carbonate and 3.19 mmol 2-propanethiol and the mixture was stirred
at 120 °C for 4 h. 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 an off-white solid which was used
in the next step without further purification (yield 97%). MS (m/e): 220.1 ([M-HJ,
100%).

b) 4-Isopropvlsulfénvl-3- [4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-

benzonitrile



ethyl acetate. The conbi ned organi c phases were dried
over sodium sulfate and concentrated in vacuo to

w@bdoont4she titl e conmpound as an of f-white sol pci/mbioo$014081

10

15

20

43yl diisoppapylemine ang 0. 2Exunel le(4

was used in the next step w thqut further purification
(yield 97% . M5 (me): 220.1 ([ﬁwﬂ : 10096 b )

4- 1 sopropyl sul fanyl - 3-

[4-(4-trifluoronelhyl -phenyl)-pi perazine-|-carbonyn -
benzon itrile¥o fa 3olution of 0.32. Mo

5-cyano- NOP | sul fanyl -benzoic acid in 5 ni

t et r ahyor™ofar a re added successively 0.31 mmol

84 nmol |Net hyl di i sopropyl am ne and 0.22 nmol
I-‘A- i f1 uor oneX hyl phenyl ) - pi perazine (conmercially
dvafFl abl e, e. g. from Fluorochem. The reaction m xture
was stirred at 35 OC for 16 h and then concentrated.in
vacudlo omlein ofdk-Epmynal Siagpno-gtisppropyadfandsheapiaagyl in 5> ml
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pi perazin-1-yl]- nethanone a)
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(comrer aval rom Al dri ch)
Nethtdhitsol Ry YLD 1. 085 (ies S BHEIOMAS ) coni
carbonate and 5.83 mmol 2-propanethiol and the m xture
was stirred at 35 0OC for 4&$ The_reaction m xture was
then cooled to room tenper XPWledt acidified to pH
by addition of hydrochloric acid before being
e@tlsaﬁbpﬁlsﬂfdrﬁﬁstﬂm‘e@hehﬂm [t dytiflacrethetieyl-pheeyly-piperazéd 1-yl]-

g@plc ghases were dried over sodium sul fate and

APt ed in vacuo to

a) 2-Isopropylsulfanyl-5-nitro-benzoic acid

Toa solﬁtion of 2.67 mmol 5-fluoro-2-nitro-benzoic acid (commercially available,
e.g. from Aldrich) in 3 ml N,N—dimethylacetamide were added 8.58 mmol cesium
carbonate and 5.83 mmol 2-propanethiol and the mixture was stirred at 35°C for 4 h.
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 organié phases were dried over sodium sulfate and concentrated in vacuo to
afford the title compound as an off-white solid which was used in the next step without
further purification (yield 74%). MS (m/e): 240.3 ([M-H]’, 100%).

b) ( 2-Isopropvlsulfanvl-5-nitro-phenvl)— [4-(4-trifluoromethyl-phenyl)-piperazin-1-yl]-

methanone



afford the title conpound as an off-white solid which
was used in the next step without further purification

W@ yooeht4321%9 . M5 (me): 240.3 ([MH , 100% . BJT/EP2005/014081
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(2-Isopropy|su|fany|-5-nitro-phﬁpyl) [4-(4-trifluorone
t hyl - phenyl ) - pi perazi n-1 -yl | nmet noneTo a sol ution of
0. 31 mmol 2-isoprqpyl sul fanyl -5-nitro-benzoic acid in
5 m tetrahydrof n were added successively 0.31 mol
TBTU, 0.84 thyldllsopropylanlne and 0.22 nmo
I-(4-trifN££? yl phenyl ) - pi perazi ne (comercially
avai | , g. ¥rom Fluorochem). The reaction m xture
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v Chr omat ogr aphy (Si 2, et hyl acet at e/ hept ane)

fol l'owed by trituration in pentane afforded the title
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Rl is ower alkyl or |ower alkyl substituted by
hal ogen; R2 is -S(O 2-1ower alkyl, -S(0) 2NH| ower

w@bdogh724BK2 or CN, R3 is hal ogen, CN, |ower alkgi/EP2005/014081
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| ower al kyl substituted by hal n, NO2, -C(O) -I|ower
al kyl or S(O) 2-1ower alkyl; R4 1's hydrogen or

hal ogen; n is 0, 1 or 2;and pharmaceutically
acceptabl e acid addition sal tS$ tfrereof. 3. Cbnpounds
of - formula I-Bin accordance with claim1 wherein Rl
is | ower alkyl or |ower aluy substituted by hal ogen;
R2 i sl.- Sogypaundp pgengrakfarmulas( ) 2NH- 1 ower al kyl, N2
or CN; R3 is halogen, CN, |lower alkyl, |ower alkyl

substituted by hal ogen, N2, CXC»-Iomer al kyl or
S(O 2-lower alkyl; nis 0, 1 or 2;.and R’

phar maceutically acceptable acid agd|t§on salts

t hereof. 4. Conpounds of for

with claim1 wherein RL is

substituted by halogep

-S(O ‘2NH-| ower al kyt )g
| ower al kyl, | ower alky U stltuted by haljogen, N2,
-C(O-lower alkyl or S(O 2-1ower alkyl; R4 is hydrogen

or halogen; nis 0, 1 or 2
wherein

R'  islower alkyl or lower alkyl substituted by halogen;

R*  is—S(O),-lower alkyl, —S(O),NH-lower alkyl, NO; or CN;

R s halogen, CN, lower alkyl, lower alkyl substituted by halogen, NO,
-C(O)-lower alkyl or S(O),-lower alkyl;

X/X" are independently from each other CR* or N;

R*  is hydrogen or halogen;

n is0,1or2;
and pharmaceutically acceptable acid addition salts thereof.

2. Compounds of formula I-A in accordance with claim 1,

o} s’R
R* (\N
(R N\/l '
n ) RZ
R I-A

wherein

R'  islower alkyl or lower alkyl substituted by halogen;

R®  is~S(0)-lower alkyl, -S(O),NH-lower alkyl, NO; or CN;

R® s halogen, CN, lower alkyl, lower alkyl substituted by halogen, NO,,
-C(O)-lower alkyl or S(O),-lower alkyl;

R* s hydrogen or halogen;

n is0, 1 or 2;



and pharmaceutically acceptable acid addition salts
thereof. 5. Conpounds of fornmula | in accordance wth

wa@b@snor23s wherein RL is | ower al kyl. 6. ConmpounesT/BP2005/014081
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formula | according to claim5,-which conpounds are
[4-(3-fluoro-5- trlfluoronethyl y

el gl g e
?2(,253558@:9@@”% ﬁl‘ig%fn %Qﬁéfdgﬁﬁm}%%hpﬁ; ﬁ;: n-1-yl]

- met hanone,

(2-ethy|su|fany|-5-nethanesu|fony|-ohen JR- [ 4- (3-f 1 uor
0-5-trifluoronmethyl-pyridin-2- yl)-Hipefazin- 1-yl]

- met hanone, :

[4-(2-fl uoro-4- nethanesulfonyI\V/Enyl
-(2-isobutyl sul fanyl
nethanesulfonyl-phenyR) none, R2
| -{3-fluoro-4-[4-(2-isop sulfanyl 5R neth§nesulfony
| - benzoyl) - pi perazin-I-yl]- phenylj-ethanone

[4-(2-chl oro-4-nitro-phenyl)-piperazin-I-yl]-(2-isopro
pyl suivh&siyl - 5- met hanesul f onyl phenyl ) -net hanone,

4-isopropyl sul fanyl -i V-nethyl -3-[4-(4-trifluoronethyl -

phenyl) pi per azi ne-1-carbonyl]- benzenesul fonam de or

(R i sis povogn plkyLorflawy allsd mithstintedenipalpgana- (4-tri fi uor ome

tgzyl BNSIY JoWRREAZISIO 1N lawel Bl Pram%r dl; Conpounds

ordance mntg aim erei Rl is

| Bheris arlegen, Shhdewsraliel lowerplliyhgdstituge RS Oar

f or muoh-18w&idl BESI®),Sbwdrnilkgl; whi ch conpounds are
[4- (3C$Iao - 5- %ﬁlfluo?onethyl pyri di n-2-yl)-pi perazin

M-y 39 Eohet hanesul fonyl -

pber azi n-1-yl |

and pharmaceutically acceptable acid addition salts thereof.

4. Compounds of formula I-C in accordance with claim 1

wherein

R'  islower alkyl or lower alkyl substituted by halogen;

R?  is—S(O),-lower alkyl, -S(O),NH-lower alkyl, NO, or CN;

R®  ishalogen, CN, lower alkyl, lower alkyl substituted by halogen, NO,,
-C(O)-lower alkyl or $(O),-lower alkyl;

R*  is hydrogen or halogen;

n is 0,1 or 2; '

and pharmaéeutically acceptable acid addition salts thereof.

5. Compounds of formula I in accordance with claim 1, wherein R' is lower alkyl.



(2,2,2-trifluoro-ethyl sul fanyl)-phenyl] -nethanone or
[4-(2-fl uoro-4-net hanesul fonyl - phenyl) - pi perazi n-1 -yl ]

WO p@enor4bmnesul fonyl -2- (2,2 2- PCT/EP2005/014081

trifiuoro-ethylsul fanyl)- phenyrg - met hanone. 9. A
process for preparing a conpou ®of formila | as

def
reacts v i Bt i PR R T kBRR Sabhogpds are

formul ai ng agent "t.o_a conpound of fornmula wherein the

- si4pStflearerf-trifRpromethyRgyridin-2xylamipexazina eyl R 2-Bepiopeigulfanyl-5-
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a,g%gﬂ%sg[fop})l P{)hr%ﬂ ?m&h@n&gnpound of formula with a

a R1S |onaIIy| t he pres
Bugrer4- aw&haaewé@ey @%y@mm- 1Yl { &risomrepy, @H@‘?w?é
hﬁkgt}iaﬁeslﬁﬁbﬁ)g enﬁmdnéthﬁ](@kher substit uent s Rl, R2, RS,

Qﬁ?}g{’]’f‘ﬂlﬁg)’?%én%% el ho gldénﬁltl gj ?rlflluorofnethyl pYI'ldllll‘l 2- |

p}'lanpqm:mn -il eydil- hrytl’aoompt abI e aC| d additi on sal ts. 10. A
CATPRH RPN D i ISR BB 12

mﬁ@deslllfonﬂ -rheayldanethanaent ai ni ng” one or nore

COTPIUBER 439 (8l pBSY1dulahiylas-MethaABehI AR beke kdzih-1-y1]-
ac_gz eqex(mlpl en@ iaZ* A r?edal cam&*n?ll accg’rd?jlpg% tZo e
cPhs Set BONfhe treatnent of ill nesses based on

[4-(2-chloro-4-nitro-phenyl)-piperazin-1-yl]-(2-isopropylsulfanyl-5-methanesulfonyl-
phenyl)-methanone,
4-isopropylsulfanyl-N-methyl-3-[4-(4-trifluoromethyl-phenyl)-piperazine-1-carbonyl]-
benzenesulfonamide or

(2-isopr0pylsuifanyl—5-nitro-phenyl) -[4-(4-trifluoromethyl-phenyl)-piperazin-1-yl]-

methanone.

7. Compounds of formula I in accordance with claim 1, wherein R is lower alkyl

substituted by halogen.

8. Compounds of formula I according to claim 7, which compounds are
[4-(3-ﬂuoro-5—triﬂuoromethyl—pyridin-Z-yl)-piperazin- 1-yl]-[5-methanesulfonyl-2-
(2,2,2-trifluoro-ethylsulfanyl)-phenyl]-methanone or
[4-(2-fluoro-4-methanesulfonyl-phenyl)-piperazin-1-yl]-[5-methanesulfonyl-2-(2,2,2-
trifluoro-ethylsulfanyl)-phenyl]-methanone.

9. A process for preparing a compound of formula I as defined in claim 1, which

process comprises

a) reacting a compound of formula :
(7 oNH
X N

. @/ S
=X 1

with a compound of formula



the gl ycine uptake inhibitor. 13. A nedi canment

according to claim 12, wherein the illnesses are
w@syehes, pain, neurodegenerative di sfuncti oPCT/BEP2005/014081

menory and | earni ng, schizophrepia, denentia attention

deficit disorders or Al zheiner's disease. 14. The use

of a conpound as clained.in claiml for the

manuf act ure of nedi canents for $he treatnent of

psychoses, pain, neurodeq; S e .di sfunction in

menory and | earni ng, schizoph , denentia and

attention deficit disorders o ¥zhei mer' s di sease.

15. The invention as herein befgvejgfscribed. *

in the presence of an activating agent to a compound of formula

L ,N
(Rs)n—E T
=X

5  wherein the substituents R, R% R%, n, X and X! are as defined above, or

~ b) reacting a compound of formula

| r”\N A
s
Sead
=X
with a compound of formula
R'SH
10 optionally in the presence of a catalyst and a base

to a compound of formula

o] s/R
IPVSA®
n /X1 R l

wherein hal is halogen, and the other substituents R}, R%, R%, n, X and X' are as defined
above, ' '

15 and
if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

10. A compound according to claim 1, whenever prepared by a process as

claimed in claim 9 or by an equivalent method.
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11. A medicament containing one or more compounds as claimed in claim 1

and pharmaceutically acceptable excipients.

12. A medicament according to claim 8 for the treatment of illnesses based.on

the glycine uptéké inhibitor.

5 13. A medicament according to claim 12, wherein the illnesses are psychoses,
pain, neurodegenerative disfunction in memory and learning, schizophrenia, dementia

attention deficit disorders or Alzheimer’s disease.

14. The use of a compound as claimed in claim 1 for the manufacture of
10 medicaments for the treatment of psychoses, pain, neurodegenerative disfunction in
memory and learning, schizophrenia, dementia and attention deficit disorders or

Alzheimer’s disease.

15. The invention as herein before described.
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