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WO 2005/014593 PCT/EP2004/008699 THIAZOLE DERIVATIVES AS
NPY ANTAGONISTS The present invention is concerned with novel
thiazole derivatives useful as neuropeptide Y (NPY) receptor ligands,

wpartiseiarigsneuropeptide Y (NPY) antagonists. The inventiofigEPz004/008699

concerned especially with compounds-af formula1 O z \ -, ,NH-f-CHZ n A
N-A3R1 R2N5 (0 and pharmaceutically acceptable salts and esters
thereof, wherein R'is aryl, heterocyclyl, amino or alkoxy; R2 is hydrogen,
alkyl or halogen; R3 is alkyl, halogen or trifluoromethyl; 10 Al is C-R3 or
nitrogen; A2 is piperidine or pyrrolidine, wherein the nitrogen atom of the
piperidine and pyrrolidine ring is attached to A3; A3 is -S(0)2- or -C(O)- ;
and nis zero, 1 or 2. Wb/25.05.04 -2 The compounds of formula | and
their pharmaceutically acceptable salts and esters and are novel and have
valuable pharmacological properties. They are neuropeptide ligands, for
example neuropeptide receptor antagonists and in particular, they are
selective neuropeptides Y Y5 receptor antagonists. Neuropetide Y is a 36
amino acid peptide that is widely distributed in the central and peripheral
nervous systef&*4Hi8 pEpttE higtlidfed & MitErSF T Shysiological
effects through its various receptor subtypes. Studies in animals have
shown that neuropeptide Y is a powerful stimulus of food intake, and it has
been demonstrated that activation of neurop Ptide Y Y5 receptors_results
in hyd@mﬂ&@?a%ﬁ&ffa@&ga@éﬁ%mgewfi.hﬁ%a}feﬁafaf%a'mwﬁ%éﬁhat

artagpeisdaie (KB tideMatltvends, particularly neuropeptide Y (NPY) antagonists.

The invention is concerned especially with compounds of formula I
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and pharmaceutically acceptable salts and esters thereof, wherein
R'is aryl, heterocyclyl, amino or alko;cy;
R%is hydrogen, alkyl or halogen;
R’ is alkyl, halogen or trifluoromethyl;
AlisC-RPor nitrogen;

A’ is piperidine or pyrrolidine, wherein the nitrogen atom of the piperidine and

pyrrolidine ring is attached to A%
A% s —5(0),- or -C{O)-;and
nis zero, 1 or 2.
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Y5 receptor subtype represent an approach to the treatment of eating
disorders such as obesity and hyperphagia. The current approach is
aiming at medical intervention to induce weight loss or prevention of
weight gain. This is achieved by interfering with appetite control, which is
mediated by the Hypothalamus, an impartant brain region proven to

control food intake. Herein, neuropeptide Y (NPY) has been proven to be
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to play a role in appetite control and weight gain. Interference with these receptors is
likely to reduce appetite and consequently weight gain. Reduction and long-term
maintenance of body weight can also have beneficial consequences on con associated

risk factors such as arthritis, cardiovascular diseases, diabetes and renal failure.

Accordingly, the compounds of formula I can be used in the prophylaxis or
treatment of arthritis, cardiovascular diseases, diabetes, renal failure and particularly

earing disorders and obesity.

In the first aspect, there is provided compounds of formula 1



alkoxycarbonyl; R2 is hydrogen, alkyl or halogen; R3 is alkyl, halogen or
trifluoromethyl; A'is C-R3 or nitrogen; A2 is piperidine or pyrrolidine,
wherein the nitrogen atom of the piperidine and pyrrolidine ring is
attached to A3; A3 is --S(0)2- or -C(O)-; nis zero, | or 2; or a
pharmaceutically acceptable salt or ester thereof. Disclosed herein are
compounds of formula | and their aforemérificned salts and esters per se
and their use as therapeutically active substances, a process for the
mathgfaiéture of the said compounds, intermediates, pharmaceutical
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diabetes, rénal failure and particularly eating disorders an
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cyl,
branched chain alkyl group viith 1 to 8 carbon atoms, preferably a s%’ralg ht
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pentidexyheasdmericybmxiits], thelisbrnériohe piytdnacdtibeyisamerjc abiefi/ls and

prg Or%p ngg}hyl and ethyl and most preferred methyl. The term
cyc yﬁ one or in combination, signifies a cycloalkyl ring with 3 to 8
? is hydrogen, alkyl or halogen;

R® is alkyl, halogen or trifluoromethyl;

Al is C-R” or nitrogen;

A? is piperidine or pyrrolidine, wherein the nitrogen atom of the piperidine and
pyrrolidine ring is attached to A”;

A’ s —S(O)— or —C(O)—;

n is zero, | or 2;

or a pharmaceutically acceptable salt or ester thereof,

Disclosed herein are compounds of formula I and their aforementioned salts
and esters per se and their use as therapeutically active substances, a process for the
manufacture of the said compounds, intermediates, pharmaceutical compositions,
medicaments containing the said compounds, their pharmaceutically acceptable saits
and esters, the use of the said compounds, esters and salts for the prophylaxis and/or
therapy of ilinesses, especially in the treatment or prophylaxis of arthritis,
cardiovascular diseases, diabetes, renal failure and particularly eating disorders such
as hyperphagia and particularly obesity, and the use of the said compounds, salts and
esters for the production of medicaments for the treatment or prophylaxis of arthritis,
cardiovascular diseases, diabetes, renal failure and particularly eating disorders and

obesity.



carbon atoms and preferably a cycloalkyl ring with 3 to 6 carbon atoms.
Examples of C3-C5 10 cycloalkyl are cyclopropyl, methyl-cyclopropyl,
dimethylcyclopropyl, cyclobutyl, methyl cyclobutyl, cyclopentyl,

wmethsbagesopentyl, cyclohexyl, methyl-cyclohexyl, dimethylPcyatotimxpisess
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cycloheptyl and cyclooctyl, preferably cyglopropyl. The term "alkoxy",

alone or in combination, signifies a group of the formula alkyl-0- in which
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alkyaminocarbonyl, dlalkylamlnocarbonyl hydroxy, nitro, alkyl-S02-,
aminol3eR:neietdatiyartpreeotike comveles e isiphéayh @rcﬂr@a&m}ng with 3 to 8
ParticlarhRhemd eptionaly-substijutec: wids ane @Qalh@ﬁat@ﬁ@é‘%ﬁ&%&@ 8f C3-C
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preferre one hetero atom selected from nitrogen, oxygen and sulfur. It

can b%ykeélfﬁutsgoﬂn ONG LIPS RBERAR AL of the formula alkyl-O-
trlfluoromet g/l trlf%ﬂgmethoxy, alky 30 a |no halo
0
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optionally substitu ed with one to three substituents, preferably one or

two, m?ggenden}_%.,sgllected from ; ”%@)(%I );iéé'ﬂé‘ég’f&@?gMaphthyl eroup,

trlfluorometehoxy ittG and ﬂarfogen
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Sighifie shacpy iy h &genicialy elteridrynamiogegr atfubendeginiartfieoromethoxy,

ngﬁglggp aﬁctﬁfrly%‘ﬁl%ﬁ,e aﬁ%&?&qﬂ%z@%nﬂ,wﬂB,%Ff%i&gﬁﬁlkoxycarb&moyl,
methylendioxy, carboxy, alkoxycarbonyl, aminocarbonyl, alkyaminocarbonyl,
dialkylaminocarbonyl, hydroxy, nitro, alkyl-SO;-, amino-SO;-, cycloalkyl and the like.
Preferred is phenyl or naphthyl, particularly phenyl optionally substituted with one to
three, preferably one or two substituents independently selected from alkyl, halogen,
alkoxy, trifluoromethoxy, nitro and trifluoromethyl.

The term "heterocyclyl”, alone or in combination, signifies aromatic 5- to 10-
membered heterocycle which comprises one or more, preferably one or two, particularly
preferred one hetero atom selected from nitrogen, oxygen and sulfur. It can be substituted
on one or more carbon atoms by cyano, trifluoromethyl, trifluoromethoxy, alkyl-SO,-,
amino-50;-, halogen, alkoxy, hydroxy, amino, cycloalkyl, alkylcarbonyl, aminocarbonyl
nitro, alkyl, and/or alkoxycarbonyl. Preferred heterocyclyl cycles are pyrrolidinyl and
thiophenyl particularly, wherein thiophenyl and pyrrolidinyl are optionally substituted
with one to three substituents, preferably one or two, independently selected from alkyl,
alkoxy, trifiuoromethyl, trifluoromethoxy, nitro and halogen.



alkyl or cycloalkyl substituent and the tertiary amino group carrying two
similar or different alkyl or cycloalkyl substituents or the two nitrogen
substitutents together forming 5 a ring, such as, for example, -NH2,
wmeidhylamino, ethylamino, dimethylamino, diethylamino, meatbyleptayk/oosse9
amino, pyrrolidin-I-yl or piperidino etc., peeferably primary amino,
dimethylamino and diethylamino and particularly dimethylamino. The term
"halogée wignifiesifielo Alee chiloriven rotiine signiddireraimrpy efenislyry or tertiary
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nitric acid, phosphoric acid and the like, preferably hydrochloric acid, and
organi@lacicssticiogsnd setidfaeitpiopidnioacidr giyoelic mﬂdlwdly'referabﬁ’

agid, axylieacid. malgig,agid, malonic acid, succinic acid, fumaric acid,
tartaric aC|d citric aC|d benzoic acid, cinnamic acid, mandelic acid,
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salicylic acid rrN Acen cysteln an |ke In addition these salts maybe
prepared form addltlpn of an inorganic base or é a%| base to the

free acide &S AEHYeARORTER SRR BSSR R tate not limited

to, the sodium, potassmm lithium, ammonium, calcium, magnesium salts
and thérhﬁlééﬁsﬁ@@éﬁl?f’é’@ﬁ%ﬁ?éﬁﬁ&%ﬁﬁ%@%ﬁ@ﬁﬁ&@e BARr& 13t limited
to salts of primary, 25 secondary, and tertlary amines, substituted amines
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R
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20 CORREQHBRESuIfonic acid, p-toluenesulfonic acid, salicylic acid, N-acetylcystein and the
like. In addition these salts may be prepared form addition of an inorganic base or an
organic base to the free acid. Salts derived from an inorganic base include, but are not
Jimited to, the sodium, potassium, lithium, ammonium, calcium, magnesium salts and the
like. Salts derived from organic bases include, but are not limited to salts of primary,

25 secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as isopropytamine,
trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine, lysine,
arginine, N-ethylpiperidine, piperidine, polymine resins and the like, The compound of
formula I can also be present in the form of zwitterions. Particularly preferred

30 pharmaceutically acceptable salts of compounds of formula I are the hydrochloride salts.

The compounds of formula I can also be solvated, e.g. hydrated. The solvation can be
effected in the course of the manufacturing process or can take place e.g. as a consequence

of hygroscopic properties of an initially anhydrous compound of formula I (hydration).



of hygroscopic properties of an initially anhydrous compound of formula |
(hydration). WO 2005/014593 PCT/EP2004/008699 -5 The term
pharmaceutically acceptable salts also includes physiologically acceptable

wsolvaesisdBharmaceutically acceptable esters” means that pomppeisngsogdeo
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general formula (I) may be derivatised a4 tunctional groups to provide
derivatives which are capable of 5 conversion back to the parent
cohepeum gharmavoitExbnactestafls salts ebmislindts ihrhidlegiphlsictogichiy
aggeptable and metabolically labile ester derivatives, such as
methoxymethyl esters, methylthiomethyl esters and pivaloyloxymethyl
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term "lipase inhibitor" refers also to polymer bound lipase inhibitors for
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of these compounds. The term “lipase inhibitor” preferably refers to orlistat.

o comprises pharmaceutically acceptable salts

Orlistat is 2a known compound useful for the control or prevention of obesity and
hyperlipidemia. See, U.S. Patent No. 4,598,089, issued July 1, 1986, which also discloses
processes for making orlistat and U.S. Patent No. 6,004,996, which discloses appropriate
pharmaceutical compositions. Further suitable pharmaceutical compositions are described
for example in International Patent Applications WO 00/09122 and WO 00/09123.
Additional processes for the preparation of orlistat are disclosed in European Patent
Applications Publication Nos, 185,359, 189,577, 443,449, and 524,495.

Orlistat is preferably orally administered from 60 to 720 mg per day in divided doses
two to three times per day. Preferred is wherein from 180 to 360 mg, most preferably 360
mg per day of a lipase inhibitor is administered to a subject, preferably in divided doses
two or, particularly, three times per day. The subject is preferably an obese or overweight
human, i.e. a human with a body mass index of 25 or greater. Generally, it is preferred that
the lipase inhibitor be administered within about one or two hours of ingestion of a meal

containing fat. Generally, for administering a lipase inhibitor as defined above it is



Applications Publication Nos. 185,359, 189,577, 443,449, and 524,495.

Orlistat is preferably orally administered from 60 to 720 mg per day in

divided doses 30 two to three times per day. Preferred is wherein from
whBO(®REAINg, most preferably 360 mg per day of a lipaseranibromnisnoses

administered to a subject, preferably in divitled doses two or, particularly,

three times per day. The,subject is preferably an ohese or overweight
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by &A{4meehtrdBekAEMA in the pharmaceutical art. Preferably, orlistat is
administered according to the formulation shown in the Examples and in
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diasterecisomeric racemates or mixtures of diastereoisomeric racernates.

Preferred are the compounds of formula I and pharmaceutically acceptable salts
thereof, particularly the compounds of formula I,

25 Further preferred are the compounds of formula I, wherein R' is naphthyl,
pyrrolidinyl, dialkylamino, morpholinyl, alkoxy, phenyl or thiophenyl, wherein phenyl and
thiophenyl are optionally substituted with one to three substituents independently selected
from alkyl, alkoxy, trifluoromethyl, trifluoromethoxy, nitro and halogen. Particularly
preferred are the above compounds of formula I, wherein the term thiophenyl means

30  thiophen-2-yl, thiophen-3-yl or 5-chioro-thiophen-2-yl. Further particularly preferred are
the above compounds according to formula I, wherein the term phenyl means 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-methylphenyl, 2,5-
dimethylphenyl, 2-methyl-5-fluorophenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-



example, racemates, optically pure diastereioisomers, mixtures of
diastereoisomers, diastereoisomeric racemates or mixtures of
diastereoisomeric racemates. Preferred are the compounds of formula |
and pharmaceutically acceptable salts thereof, particularly the
compounds of formula I. 25 Further prefegred are the compounds of
formula I, wherein R' is naphthyl, pyrrolidinyl, dialkylamino, morpholinyl,
alkoxy, phenyl or thiophenyl, wherein phenyl and thiophenyl are optionally

tsubstbadithong, o threasubsiyrpaisindensrasntly selasteshiiam 4
n"f‘t'r@r%' Q'IE;PE% W%Hl% éﬁ% fBuor?methoxy, nitro and halogen.

rly pre erre Sbove compounds of formula I, wherein the

term th)QRh@Ek\éléE&@H@r@lQ thiopheBodnds t&u@&‘&%@ 3oYffhnuia 1, wherein R' is
ti%og?renolth'g%?o réimtn(}};rther]IE){;}P/|culerrl %[r err(eign%r g:?rrlli? W?bg Wzn?hoimyl

unds accor orm rein the tef p

frmmﬁyu.pmwm@ﬁw Mﬂ@r@r@p@reﬁm, @hﬂﬁlﬁﬂ@mﬁdpﬁ@?mdmﬂy selected
v gdphenye Htdimetiy) phawkyzﬁmﬁkw | tBifluQtaRARRY, trifluoromethyl
a?ia'%%%o%’ﬁ&ﬁéﬁg eftng&(ya?@?ﬂé/ L4 bove ct I r;}%ﬁ%ﬁ% F‘%‘/ Qllh%np/ ’Wherem the

2-chloro-4-trifluor hylphenyl lorophenyl, 4- nltrophen

ST SR s RIS el i dlbeeleprerain %*r‘él%ﬁﬁ}yoaﬁé@led are the
abeeordimgpdorkbrmiUfarinuiéreihdrtis thhiophenlpehtbteptieiophesyds 5-chloro-

tmagr@md }rrymquwyﬁammhy'm%w@hﬁb%Dv@@omimdgfa@b&@%lg 0
titu |th on%)or two su%{ﬁgents indep ndently sele

ol b STHEYE ST, MOy Etfoxy: THATRS earémax‘gpomphenyl -
-Qmmr@méth%éﬁhlwmemrtr@urafrtix}@péeersﬂed%eimethﬂpbelybnﬂemm 5-
f@bf@ﬂﬁﬁﬂﬁl' Wﬂ%@l@kmeﬁ?[m m@éﬂﬂgﬁﬂiﬁ'@@ﬁnslmﬁéﬂﬂphenyl 2-
o R el S SR RO R g s,
erein the teen-chioro-thio JnsSc’h en-2=IH XY
”Fﬁﬁ%ﬂ@?%‘ﬁrtlcularly preferred are the above compounds according to
formul%,swhe glréérglet ) hen iapsz Iu?ro hen 523 f&E\JO ophenyl,
4- fluorop rﬁ dr?lugrop]ﬂ%nyrf ‘I‘péhew CFB-dine P{yfﬁﬁ%rhyl
2-methyl-5- quorophenyI 3- methoxyphenyl 4-methoxyphenyl,
pRlt S BIGRy PR FRT PR RGeS ke 6 iRty p gﬁ‘;ﬂmA is nitrogen.
4-chlorophenyl, 4-nitrophenyl or 2-methoxy-5- methylphenyl. Also
preferfoihie BfSHtpuantds ofgomaunsy, Wh&rsmir 2. iswyeriogén. is C-R™.

Particularly preferred are those compounds of formula 1, wherein R’ is methyl, ethyl or

trifluoromethyl. Further particularly preferred are the compounds according to formula
I, wherein A’ is C-R® and, wherein R? is alkyl, preferably methyl or ethyl. Particularly

preferred are those compounds of formula [, wherein R is methyl.

Also disclosed herein are the compounds of formula I, wherein A° is -C(O)-,

Particularly preferred are those compounds of formula I, wherein A% is ~S(0),~ .

Further preferred are the compounds according to formula I, wherein A? is
pyrrolidine, wherein the nitrogen atom of the pyrrolidine ring is attached to A°.
Particularly preferred are those compounds of formula I, wherein A? is piperidine,

wherein the nitrogen atom of the-piperidine ring is attached to A°.

Preferred are compounds of formula I, wherein n is zero or 1. Particularly

preferred are those, wherein n is zero.



Preferred are the compounds according to formula I, wherein A" is
nitrogen. Further preferred are the compounds of formula 1, wherein A' is
C-R3. Particularly preferred are those compounds of formula I, wherein

wB3ussmatayl, ethyl or trifluoromethyl. Further particularly prefaradmimdkeo
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compounds according to formula 1, whegein A" is C-R3 and, wherein R3
is alkyl, preferably methyl or ethyl. Particularly preferred are those
compdiaupie opmfarkdeheeimRliohetmilaAlserdisclosed herein are
the compounds of formula I, wherein A3 is -C(O)-. Particularly preferred

are those unds of fo Lwherein, Atis =9(0)2 Furthey.prefered . 5.5
e the B S R R ool
whereiftA@#i®Gen atom of the pyrrolidine ring is attached to A3.

Particularly preferred are those compounds of formula |, wherein A2 is
pipefidiél L ahisehsrra sitogeh 2B Srmerssdndinaming ithiarakhad g -tolyl-
A3. Prefseraehane;compounds of formula I, wherein n is zero or 1.

Particularly preferred are those, wherein n is zero. WO 2005/014593
PCTIER2004068680thDHExamnpled fohphefepeeidi complaumnblg joddormuthieol -5-y1)-
are: 1. (251 1(%@9%;-2-%Ifonyl)-piperidin-4-y|methy|]-amino
}-thiazol-5-yl)-o-tolyl- methanone; 2.

(2-{[1-(thiophene-3-syl -piperigin-4- g
e L
1-(5-chIB¥B tMEBABARER-sulfonyl)-piperidin-4-ylmethyl]-amino

}-thiazol-5-yl)- o-tolyl-methanone; L _ )
4.(2-?[iZ(izL¥n£ér@%é%*?@ﬂ&lﬁﬁéﬁw%rwﬁaﬁﬂw—%mmaw}‘th‘aml'S“Y‘)“0"
}-thiazokdvrethtolgkemethanone; 10
5.(2-{[1-(3-fluoro-benzenesulfonyl)-piperidin-4-ylmethyl]-amino}-thiazol-5-y

1)-0- mlglinethahane;benzenesulfonyl)-piperidin-4-ylmethylj-amino}-thiazol-5-yi)-o-

6.(2-{[1-{&gﬂ%g%g§g@nesulfonyl)-piperidin-4-ylmethyl]—amino
}-thiazol-5-yl)-o- tolyl-methanone; 7. (2-1[1 -(2,4-difluoro-benzenesulfonyl)

-pi pe5| ?ﬁ{{‘ﬁ}’i@?&ﬂwdra@ﬁ%ﬁ%d e's@%ﬁ?i}-§i¥!a)rfdinn4w}rlmethyi] -amino}-thiazol-5-y1)-

o-tolyl-methanone;

8. (2-{{1-(toluene-2-sulfonyl)-piperidin-4-yimethyl] -amino}-thiazol-5-yl)-o-tolyl-

methanone;

9, (2-{[1-(2,5-dimethyl-benzenesulfonyl)-piperidin-4-yimethyl}-amino}-thiazol-5-y1)-

o-tolyl-methanone;

10. (2-{[1-(5-fluoro-2-methyl-benzenesulfonyl)-piperidin-4-yimethyl]-amino}-
thiazol-5-y1)-o-tolyl-methanone;

11. (2-{{1-(3-methoxy-benzenesulfonyl) -piperidin-4-ylmethyl]-amino}-thiazol-5-y1}-

o-tolyl-methanone;

12. (2-{[1-(4-methoxy-benzenesulfonyl)-piperidin-4-ylmethyl]-amino}-thiazol-5-y1}-

o-tolyl-methanone;

13. o-tolyi-(2-{[ 1-{4-trifluoromethoxy-benzenesulfonyl)-piperidin-4-ylmethyl] -

amino}-thiazol-5-yl)-methanone;

14. (2-{[1-(2-chloro-4-trifluoromethyl-benzenesulfonyl)-piperidin-4-ylmethyl} -
amino}-thiazol-5-yl)-o-tolyl-methanone;



15 o-tolyl-methanone;
8.(2-{[1-(toluene-2-sulfonyl)-piperidin-4-ylmethyl]-amino}-thiazol-5-yl)-o-tol
yl- methanone;
w8.t2afldr{2y5-dimethyl-benzenesulfonyl)-piperidin-4-ylmethypamipajeiiages

I-5-yl)- o-tolyl-methanone; 20 10. (2-{[ . g -
1-(5-fluoro-2-methyl-benzenesulfonyl)-piperidin-4-ylmethyl]-amino]-
thia26l-82y{)1ettetilonetraensnlfhyl)- piperidin-4-yimethyl] -amino} -thiazol-5-y1)-o-
(2-([1-(3@@}9%}@%@,&nesulfonyl)-piperidin-4-y|methyl]-amino}-thiazol-5-
yl)- o-tolyl-methanone; 12.
(2-{[1g(4-methaxy;Rer iRptichins4rWmnetivi]-2miRg) -thiazol-5-y1)-o-
o e By (o GHRE)hiaol- 55
1-(4-trifﬁ5’ 5M -%enzenesulfonyl)-piperidin-4-y|methy|] - amino
}-thiazol-5-yl) -methanone; 14, (2-{[ . ... . .

5 1-<z.18hHréﬁzﬁﬁm}tﬂw&fﬁw@f@ﬁzlﬁff@gaﬁfsﬁyf«):ﬁfasm:mﬁﬂE—WT.OE%?’%%O-
}-thiazotdyimethelydamethanone; WO 20051014593 PCT(EP2004/008699
-9 15. (2- [1 .-(4-chloro-benzenesulfonyl)-piperidin-4-ylmethyl] -amino}
-thiaz8l-6-{yH-G- totyhrhbehamdhehia6ol-2-ylamino] -methyl} -piperidine-1-sulfonic acid
(2-{[1-(43ﬁggg,zggﬁggggesuIfonyl)-piperidin-4-y|methyl]-amino}-thiazol-5-yl)-o
- tolyl-methanone; 5 17.
(2‘{[]19(.%551{‘?@d(iﬁ‘ﬁﬁl'g%‘éﬁﬁ@bé)smﬁﬁ{}%ﬂﬁiﬁéﬂmﬁi@w@éﬂiw&ﬁhiﬂﬂodh@%)=@~71)-o-
tonI-meﬁann%;xl o

10 4-{[5-(2- ‘éﬁ?f’- éﬁ%‘g‘il)-thiazoI-2-y|amino]-methy|}-piperidine-l-sulfonic
acid dimethylamide; 19. (2-{ [1: T . .
(mor ot SURTE AR RRT A e P ek g0
tolyl-methethenen 0.

 (2-{2-[1-(thiophene-3-sulfonyl)-piperidin-2-y1]-ethylamino}-thiazol-5-yl)-o-t _

olyl- metﬂdriehe(Qﬂuoro-benzenesulfonyl)-piperidin—2~yl}—ethylamino}»thiazol—S—yI)«o~
(2-{2-[1-@3ﬁlqgggip,§5}z@nesuIfonyl)-piperidin-2-y|]-ethylamino}-thiazol-5-yl}-
o_

15 22. (8)-2-1[5-(2-ethyl-benzoyl)-thiazol-2-ylamino] -methyl} -pyrrolidine-1-carboxylic

acid tert-butyl ester;

23, (8)-2-{[5-(2-trifluoromethyl-benzoyl)-thiazol-2-ylamino] -methyl}-pyrrolidine-1-
carboxylic acid tert-butyl ester;

24. (S)-(2-ethyl-phenyl}-(2-{[ 1 -(thiophene-2-sulfonyl) -pyrrolidin-2-ylmethyli-

20 amino}-thiazol-5-y1)-methanone;

25. (8)-(2-{[1-(thiophene-2-sulfonyl)-pyrrolidin-2-ylmethyl}-amino} -thiazol-5-y1)-(2-

triffuoromethyl-phenyl)-methanone;

26. {$)-(2-{{1-(naphthalene-1-sulfonyl)-pyrrolidin-2-ylmethyl]-amino}-thiazol-5-yl)-
(2-trifluoromethyl-phenyl)-methanone; :

25 27. 4-15-(2-ethyl-benzoyl)-thiazol-2-ylamino]-piperidine-1-carboxylic acid tert-butyl

ester;

28. 4-[5-(2-methyl-benzoyl)-thiazol-2-ylamino]-piperidine-1-carboxylic acid tert-
butyl ester;



tolyl-methanone; 15
22.(S)-2-{[5-(2-ethyl-benzoyl)-thiazol-2-ylamino]-methyl}-pyrrolidine-l-carb
oxylic acid tert-butyl ester; 23.

widedsiinegestrifluoromethyl-benzoyl)-thiazol-2-ylamino]-methydirasraligding oo
I- carboxylic acid tert-butyl ester; 24. _ 1g.

(S)-(2-ethyl-phenyl)-(2-{[1-(thiophene-2-sulfonyl)-pyrrolidin-2-ylmethyl]- 20
amirds J4th i goteb i proethbylérez 28 ) -thiazol-2-ylamino) -piperidine- 1 -carboxylic acid
(S)-(2-{[d-{thiaphang; 2-sulfonyl)-pyrrolidin-2-ylmethyl]-amino}-thiazol-5-yl)-

(2- trifluoromethyl-phenyl)-methanone; 26.

(S)-s{ldaphthalene:l; TRYSolidinsdnmeihvlsampine ic acid tert-
}-thiaggbg - (é%%ﬁl?gfgﬁg{ﬁ&y%ﬁ%\;% ?r%%h%anqgne; ST Marborlic acid tert
4-[5-(2- H‘]:%ft’fé&ﬁmyl)-thiazol-2-ylamino]—piperidine-l-carboxylic acid

tert-butyl ester; 28. 4- ([§5- 2-meth%l-benzoyl)]-thiazol-,2-yla_minoé]l ) .

5 _piperldites IRkl RaRD B e et W ) bigsRs ngggamine] -thiazol-5-
PCTIEP2D6%#1008689 -10 29.
4-[5-(2-trifluoromethyl-benzoyl)-thiazol-2-ylamino]-piperidine-I-carboxylic
acid 3terizbutyil gdteny30.2- [ 1-(thiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol- 3-yi}-
4-[5-(pyridimgsscarbonyl)-thiazol-2-ylamino]-piperidine-I-carboxylic acid

LA AR LA NI,

tert- butyl ester; 5 31.
(Z‘Etg'é’.lI@h&m’ﬂ)p{?ﬁ%r)(ﬂQH@I@%@%&&UB‘QHWQQI%%@H@ﬂiﬁfiﬁmbﬂ%ﬁ?ié@&-
5- yl}-methanone; 32. b )
10 (2-ethy|y[:{ﬂgﬂ.iﬂr}-'&ifﬁl(ﬁgbﬁ%eﬁeg &iifonyl)-piperidin-4-ylamino]-thiazol-5
-yl}- met@a one 33 | D : ) ) i
(2-ethy1-BRenyIEBLhleasHlatss - RiBtHyi b & ARk BHs R e -2 -
10 ylammefhtiniozel-5-yI}-methanone; 34.
{2-[1-(naphthalene-I-sulfonyl)-piperidin-4-ylamino}-thiazol-5-yl}-pyridin-2-yl
- mefifappridir33-yl-{2-|I-(thiophene-2-sulfonyl)-piperidin-4-ylamino] -thiazol-5-y1}-
pyridin-Zepk{ Zabkréthiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl] -

15 36. {2-{1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino}-thiazol-5-yl} -
pyridin-2-yl-methanone;

37. {2-[1-(naphthalene-1-sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl}-(2-
trifluoromethyl-phenyl)-methanone;

38. {2-{1-(thiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl}-(2-
20 trifluoromethyl-phenyl)-methanone;

39, {2-[1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol-5-yi}-
(2-triﬂuorométhy1~phenyl)—methanone; ‘

40. {2-{1-(naphthalene-1-sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl}-o-tolyi-

methanone;

25 41. {2-[1-{thiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazo]-3-yl}-o-tolyl-

methanone; and

42. {2-[1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol-5-yl}-

o-tolyl-methanone.



methanone; 15 36.
{2-[1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol-5
-yl}- pyridin-2-yl-methanone; 37.

{2-[1-(naphthalene-I-sulfonyl)-piperidin- 41}/Iam|no] -thiazol-5-yl}-(2-
trifluoromethyl-phenyl)-methanone; 38.
12-[1-(thiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl}-(2 20

éﬁﬁiﬂlﬁamﬁﬁ%“&m Br%@@@&'ﬂﬁoé%s of formula (I} are:

{2-[1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol-5
-yl}- (2-trifluoromethyl-phenyl)-methanone; 40.
4{2&@1%3%&&@&@311)%&9:&@@iieﬁhmslflaﬁmi@]%ﬁdimdr«@ﬁb};@-tmyld
dinetihgharide:25 41.
{2-[1-(thiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl}-o-tolyl-
(Trelananeiiand-fidthiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-y1 }-
méaddatamethoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol-5
-yl}- o- tofyl methanone -11- Examples of particularly preferred

0
19 E] E@ e{lnf%ﬂ()i ﬁjl i 15 y%"rh“‘i’%% tlﬁy ge}rldl -I[-gfﬁ%%nlgm‘

acid dlrnethylamlde
(2-ethyl-phenyl)-{2-[I-(thiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-
Pybleemsettiamibn ey anmda{: | bi(thiophene-&-Butfanyl) gpipditidiryedt- yaonino]
-thiazol-5-yl}-o-tolyl-methanone. Processes for the manufacture of
compauagsephfaiondd targdisciogedhearnein mlheppreparatian uf sequential or

csw@ungmef@m&@eg n@@xtﬁ&gémeﬂmw@n%%qus@t'ﬂlo% g % "8 wing

nthetic, fout eses of the invention are shown in the wing
SRR LS YA Qe 16 CAAG 4 o e FEAE B G PEAL e
reshtHes @@@Wﬁﬁgﬂﬁrbaa‘c‘t@tﬁﬁé%ﬁoﬂv&m@%%@ irbsEusnsEnd Bubstituesdts the
felhohviindiogs dageihin shiethfolipningdessriptine ofdhigipracesses havgthanless
iRignifiganes Qivgp.above unless indicated to the contrary. Compounds of
general formula | can be prepared according to scheme | as

Compounds of general formula I can be prepared according to scheme 1 as
follows:

a) Boc-protected piperidine amines and Boc-protected pyrrolidine amines 1A, which
are either commercially available or described previously in the literature, can be
converted to thioureas by various procedures described in the art, However we find it
convenient to react IA with benzoylisothiocanate in a solvent and subsequently basic
removal of the benzoyl group to liberate the thioureas 1B. For reaction conditions
described in literature affecting such a reaction see for example: Tetrahedron
1963,19,1603.

b) Thioureas IB can be conveniently reacted with with N.N-dimethylformarnide
dimethyl acetal in the presence or the absence of a solvent in order to access the
respective dimethylaminomethylene-thioureido derivatives IC. There is no particular
restriction on the nature of the solvent to be employed, provided that it has no adverse
effect on the reaction or the reagents invoived and that it can dissolve the reagents, at
least to some extent. Examples for suitable solvents include: DMF and dioxane and the
like. The reaction can take place over a wide range of temperatures, and the precise
reaction temperature is not critical to the invention. We find it convenient to carry out
the reaction with heating from ambient temperature to reflux. The time required for the
reaction may also vary widely,



follows: a) Boc-protected piperidine amines and Boc-protected pyrrolidine

amines IA, which are either commercially available or described

previously in the literature, can be converted to thioureas by various
wprzestdwes described in the art. However we find it conventemtitbzneactsd#s

with benzoylisothiocanate in a solvent apgl subsequently basic removal of

the benzoyl group to liberate the thioureas IB. For reaction conditions

describdépientiiagatoreatidetingssner i &xctrentsod saipesainiplend the nature of the

Tetraheﬁaggntl%aﬁ&&ﬁﬁﬁeﬁ)d' tiGuaiedss|B waneeaconxerilbatly:ligaatice to yield
with with, N SAURAUMIHRA)IOR. HDEIOMAGEIALE, WS EIGRANRE Rl Ronditions

absence, of %%vent in order 0 access | the respect ive, le Het fes 11,
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5 restrictidhZomlfé%8ture of the solvent to be employed, provided that it has
no adverse effect on the reaction or the reagents involved and that it can
disselv@inetukgemsrathiéast heomdosiaarmtiFsdfsiadroronykepieto thiazole
solventsiinghige: DMy andudinxdne ail dherdikekdibaesdadiinmaanigioand or
blace 0vel A A SARGE R LIAHRRIAMIER RN HEASFa ARk oncs

temperature Is no alt the invention. We find it cqgnven nt ocC

out the FREATEH (IEHARES FOPERTGIR T BETALERS 1 SEMIR Tha Al o
10 requiredifepthenreartibn abﬁycalgéa\)aw VHiRRS/ I \WCP 2005} s B tion on the
PCT/EPgQAA/008601vehd Wanansling a) paoviddadiors; inotabbdthese cffect on the

reaction Eg Bg r&l%g I%Qgemselﬁl@(ﬂye% %&hﬁa{ ?{a&ﬁ%sm\’fﬁy@ag@rﬁ? ré@ﬂzast to

of from 0.5 to several s.will ysuall ufflce yiel

Cimethy I SHSBIr R A B e O o TRLE AT Bapt oo

describet mdmatmkmebmﬂgegghwé et T aere For@REHPHer restriction on the
15 Heterocyglasebk th? 13k3348 id A 8steydimpthylamsinometbylenedHiothidpe of

- derivatives it (L Pe GOy BB IR JRIARAIE ieHylEIsI BB actigaof

e R A T At P

as appraprateyiie aaggh@i?@mhaagﬁétﬁaﬁéheaﬁéctffé ﬁ?@% tf@ﬁ?@ture is not

presencerficineahsancatya Wasindhihesavisnim par tinuasredtsiotioticonwith
0 the heating from ambient temperature to reflux. The time required for the reaction
may also vary widely, depending on many factors, notably the reaction temperature
and the nature of the reagents. However, a period of from 0.5 h to several days will
usually suffice to yield the thiazole derivatives ID. For reaction conditions described
in literature affecting such a reaction see for example: J. Heterocycl. Chem., 16(7),
25 1377-83; 1979. The resulting compound of formula ID is a compound of the

present invention and may be the desired product.

d) Alternatively it may be subjected to consecutive reactions like removal of the Boc-
protecting group via methods described widely in literature to yield the desired
thiazole derivatives IE. We find it convenient to remove the Boc-protecting group

30 from ID under acidic conditions in the presence or absence of a solvent. There is no

particular restriction on the nature of the solvent to be employed, provided that it

has no adverse effect on the reaction or the reagents involved and that it can
dissolve the reagents, at least to some extent. Examples for suitable solvents include:
dioxane, THF, and the like. There is no particular restriction on the nature of the

35 acid used in this stage, and any acid commonly used in this type of reaction may

equally be employed here. Examples of such acids inciude HCl, TFA and the Iike.

The reaction can take place over a wide range of temperatures, and the precise



nature of the solvent to be employed, provided that it has no adverse
effect on the reaction or the reagents involved and that it can dissolve the
reagents, at least to some extent. Examples for suitable solvents include:

waichderamzethane, chloroform, or dioxane, methanol, ethanal@ngrthrdd@eoo

16
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There is no particular restriction on the.lfgnature of the base used in this
stage, and any base commonly used in this type of reaction may equally
be employesibhécmpEreamplesafsiishliadesimaiutien Wefindatmienvement to carry
di_iSODrowdeﬁbyl@eaia@ m&&t&aﬁd@@oﬁhﬁr@@ﬁﬁw&t@i@t@ﬁﬁmw fme
wide range, of leMRELAIe; %Fﬂggf %&f ) C&?% Sﬁaz%é'&l 1800k notably

critical tg the mventlon W conve entt y out the reaction W|th

20 heatf§ HBrHE SRR B IRRPE TSR Fe e reqtired foPred of
reactiorC. iagoatserabdyywiddlys edlyenéing tovinid tyifadtdis ondrabtyrveve salt
reactionferaperatuia cans dbednaduselat the deagestsuawayely aipeFQdiions see
of from @.5 e@l&%@@"ﬁ@éx@%}‘&e‘é"ﬂbﬁsh@l%%‘ff'ce to yield the thiazole

derivatives ID. For reaction condltlons ‘described in Ilterature affecting
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group vt@em%mgisaﬂﬁwibﬁdam@%mm@tuﬁﬁ R yf@lgietms,qﬁsir@ds described in

thiazole, Jerlvallves: 15 WAL Leonenienhie Lemave e ORI Galng
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like. Theprelljs no particular restrlctlo nature o he 35 acid use

this stagl@EREEAAY S E&Fﬁ?ﬁ%ﬁﬁﬁ&?é% ngwﬁév%fﬁfé% fSrgtgn on th
equally betempishedohers t&rampiésyod.suohideidbanis|batenel @WETSIE,B@%@CDH the

the like. [ LRgJeBL U caR{BKE RIREE e WidmIangotieMpgsal i Seast 1o

o and the precisg WiCe0a3(0 g3l !55%99&!89@9%&%1%@8% dioxane,
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temperature IS not critic tO the invention. We find it convenlent to carr¥
MeQH or THF, and the like. There is no particular restriction on the nature of the

base used in this stage, and any base commonly used in this type of reaction may
equally be employed here. Examples of such bases include triethylamine and
diisopropylethylamine, and the like. The reaction can take place over a wide range
of temperatures, and the precise reaction temperature is not critical to the
invention. We find it convenient to carry out the reaction with heating from
ambient temperature to reflux. The time required for the reaction may also vary
widely, depending on many factors, notably the reaction temperature and the
nature of the reagents. However, a period of from 0.5 h to several days will usually
suffice to vield thiazole derivatives I. For reaction conditions described in literature
affecting such reactions see for example: Comprehensive Organic Transformations:
A Guide to Functional Group Preparations, 2nd Edition, Richard C. Larock. John
Wiley & Sons, New York, NY. 1999



out the reaction with heating from ambient temperature to reflux. The time
required for the reaction may also vary widely, depending on many
factors, notably the reaction temperature and the nature of the reagents.
widawewerss period of from 5 0.5 h to several days will usualcsutiic@imosseo
yield thiazole IE or the respective salt thereof. For reaction conditions
described in literature affecting such reactions see for example:
Hetehsoyeles 1991, 32, 1699. e) Sulfonamides, sulfonic acid derivatives,
amides, carbamates and ureas can be prepared from suitable starting
materials according to methods known in the art. 10 The conversion of
the amino-moiety in IE to access sulfonamides, sulfonic acid derivatives,
amides, carbamates and ureas can be affected by methods described in

literature, For e le'the conversion of the amine derivat ﬁor their
respective salt$ taa ompounds of the general formuda INS affected
by reaeiio i#h suitable acid chloridegy \ id€s, sulfamoyl
chloriées, cyanates/ chloroformates, or catbonate esters
(compounds known or compound prepared by known methods)
-respectively in the pfesence or the absence of a .. , - sOfven{ and in the
presence of a base. There is no particular restriction on the gature of the
solvent to be employed, provided that it has no adverse effect on the
reaction or the reagents involved and that it can dissolve the reagents, at
least to 20 some extent. Examples for suitable solvents incl : ,
chloroform, dioxane, MeOH or THF, and the like. There is_oAfagictlgy
restriction on the nature of the base used in th}@js%a@ chd ase
commonly used in this type of reaction may ﬁ]uagl be employed hér
Examples of such bases include triethylamineNand diisoq@pylethylamine,
and the like. The reaction can take place over a wide range 25 of
temperatures, and the precise reaction temperature is not critical to the
invention. We find it convenient to carry out the reaction with hgating from
ambient temperature to reflux. The time required for the reactioh may also
vary widely, depending on many factors, notably the reaction temperature
and the nature of the reagents. However, a period of from 0.5 h t verjl\
days will usually 30 suffice to ieI2 hﬁlzole derivatives |. For reagtioge 4o
conditions described j_liter ecting such reacggr\ls\s%@f

example: Gpmprehghsi &lbtgani€ Transformatiqns:/ | an 4\
NN

Al=
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The conversion of 2 compound of formula I into a pharmaceutically acceptable salt

can be carried out by treatment of such a compound with an inorganic acid, for example a



A Guide to Functional Group Preparations, 2nd Edition, Richard C.
Larock. John Wiley & Sons, New York, NY. 1999 WO 2005/014593
PCT/EP2004/008699 -14- Scheme 10 'O'll A2 NO H~ A2 NxO HZN-. CH
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S NICH2n%_ OSN CH2nNA' N z#+IER2ID R.A;R rPnO It JCH2

LL R I T e cqQ a com %o rmula | into a
pha)i:maceu%l%%ﬁysgﬁ 8fit RS %gﬂ' ?Ff‘é&%ﬁf’ﬁ@ﬁié%ﬁfﬁéﬁf afidywfuric acid,

a diHfipatdrhniPherinefifiife atiditiorexeapleacidMOR08T 14BOPle, acetic acid,
PRI 410RR6M, fimiydiohiatioaeit: SUchanhafRsarsHRRIEd or p-

h f nitric.ac hos ric
VQJHQH@HE&EQQHWQQJ aCId%&%Ma&%g}m ' 'al‘?l lbé ana e E)m the

aC|d etc., or,wi n s, for example, acetic
compotnds o ormt?laglaby%reatment wit phys{o ogically compatible bases.

The conversion of compounds of formula I into pharmaceutically acceptable esters
or amides can be carried out e.g. by treatment of suited amino or hydroxyl groups present
in the molecules with an carboxylic acid such as acetic acid, with a condensating reagent
such as benzotriazol-1-yloxytris(dimethylamino )phosphonium hexafluorophosphate
{BOP}) or N,N-dicylohexylcarbodiimide {DCCI) to produce the carboxylic ester or

carboxylic arnide.

A preferred process for the preparation of a compound of formula I comprising the

reaction of a compound according to formula

: Lo e A2 H
N N
O S\\( {CHZ n
N

I

in the presence of a2 compound of formula

4 3

Am

R R" I

in order to obtain a compound of formula I, wherein R" to R®, A!, A%, A® and n are defined
as before and R* is chloro or hydroxy. Preferred is the above process, wherein R is chloro.
Particularly preferred is the above process, wherein the reaction is performed in the
presence or the absence of a solvent and in the presence of a base. Preferred scolvents are
e.g. DCM, chloroform, dioxane, MeOH and THF. Examples of preferred bases are
triethylamine and diisopropylethylamine.

Preferred intermediates are:

{2-{{Piperidin-4-ylmethyl)-amino}-thiazol-5-yl}-o-toiyl-methanone; hydrochloride



citric acid, maleic acid, fumaric acid, tartaric acid, methanesulfonic acid or
p- toluenesulfonic acid. The corresponding carboxylate salts can also be
prepared from the 5 compounds of formula | by treatment with
physiologically compatible bases. The conversion of compounds of
formula | into pharmaceutically acceptable; esters or amides can be
carried out e.g. by treatment of suited amino or hydroxyl groups present
in the molecules with an carboxylic acid such as acetic acid, with a

[Condensating rdageyitrsinoh-@sizol-5-yi]-o-tolyl-methanone; hydrochloride
benzotriazol-1-yloxytris(dimethylamino)phosphonium

(hexafisorophosphaieybOKREEE g1 NdiadeRexyeasnadiimide kGG tacid
¢ %1{%%%‘9% 5‘@? carboxylic ester or carboxylic amide. A preferred process for
e plyeparation of a compound of formula | comprising the reaction of a
compound according to formula Pgz ~,H j1 NJCHz n A IE RZ 15 in the
presence of a compound of formula R4 A3 R1 Il in order to obtain a
compound of formula I, wherein R' to R3, A', Az, A3 and n are defined as
beford Bh@IRP e Gt BFRYErd:desPibrslahpys the dpove Proesagically
averaivsRdcis elloiBo Redticeddibygeferred is the above process, wherein
the reaction is performed in the 20 presence or the absence of a solvent

and ingthe PIgseNee ofa hasgoratermedaaentsae £9-(RCMroduction of

ctgll.oroforgn,fdict)ﬁ(ane, M?OH arEﬁtTHF. E@rp les ofiﬁrgferred ba§§§ e&\re q
AP AP AR O IRt ST PITSTrech IHER e GRaped By dlspiders
agsuftpRseridin ey IWethyheaivinotisiizg 5oyl e tolgilwaéenapionedicaments for
tl’ﬁ:yﬂl’&}ﬂﬁiﬁﬂﬁ_&anlﬁherapy of arthritis, cardiovascular diseases, diabetes, renal failure
offr G IneHn: A HRIT IR Hggpl -l-o-tolyk-methanone;

ydrochloride

(S)-2-{[5-(2-Eth I-benzoyl)-thiazol_-Z-glamino]-methyl;-pyrrolidine-l-carquy

lic aci ?lieSF‘t(_IBﬁ S@gf&rthere 18 prowde a pharmaceutica composmon Comprising a
compound in accordance with the first aspect or a therapeutically acceptable salt or

ester thereof, and a therapeutically ineit carrier.

Also disclosed are pharmaceutical compositions containing a compound of

formula I described above and a therapeutically inert carrier.

In a third aspect, there is provided the use of an effect amount of a compound of
the first aspect or a pharmaceutically acceptable salt or ester thereof in the manufacture

of a medicament for treating obesity in a patient in need thercof.

Also disclosed herein is the use of the compounds described above for the
production of medicaments, particularly for the treatment and prophylaxis of arthritis,
cardiovascular diseases, diabetes, renal failure and particularly eating disorders and

obesity.

Disclosed herein comprises compounds which are manufactured according to

one of the described processes.

Disclosed herein is a method for the treatment and prophylaxis of arthritis,
cardiovascular diseases, diabetes, renal failure and particularly eating disorders and

obesity whereby an effective amount of a compound described above is administered.



The compounds of formula | described above for use as therapeutically
active substances are also disclosed herein. Also disclosed are
compounds described above for the production of medicaments for the
prophylaxis and therapy of illnesses which are caused by disorders
associated with the NPY receptor, particularly for the production of
medicaments for the prophylaxis and thggapy of arthritis, cardiovascular
diseases, diabetes, renal failure and particularly eating disorders and
obesity. In a second aspect, there is provided a. pharmaceutical
composition comprising a compound in accordance with the first aspect
or a therapriicalbrasheniable sallor. seicrdhereahAnd e therapeuticall,
.inert carrier. Also disclosed are pharmaceutical compositions conPalnlng a
B 3ripBERd bPefsh iU desEmsat Hhishe anatieherapaitiatng iveie human a
tleanpentitnlly thifttabpecinthere if providesbiihe useoiimg efechamount aha a
HRAMROHAG P A0S IESLASARGY 1%9&%5%%?}59&%3&9?2 ARESALRL ein the

ester thereof in the manufacture of a medicament for treating obesity in a
lipgife i HE e SFErEbr TR0 reTORde et e m@agaesfm%ﬁeénw&ﬁaghe
adesoribeibalbosie fontireuprisgactionr st guedicaments, particularly for the
treatment and prophylaxis of arthritis, cardiovascular diseases, diabetes,
renalA&ituréisehdquaiticedarly elstingdisprdersigndinabeSitye Disaloged in the
nSIRIRERTIP S cameRURARRId A1 Manlaghigdpocording to-one
of the described processes. Disclosed herein is a method for the
treatment and prophylaxis of arthritis, cardiovascular diseases, diabetes,
renal failure and particularly eating disorders and obesity whereby an
effective amount of a compound described above is administered. - 16a
According to a further aspect, there is provided a method of treatment of
obesity in a human in need of such treatment which comprises
administration to the human a therapeutically effective amount of a
compound according to formula | and a therapeutically effective amount
of a lipase inhibitor, particularly preferred, wherein the lipase inhibitor is
orlistat. Also disclosed herein is the mentioned method, wherein the



administration is simultaneous, separate or sequential. Also disclosed

herein is the use of a compound of the formula I in the manufacture of a

medicament for the treatment and prevention of -17- obesity in a patient

who is also receiving treatment with a lipase inhibitor, particularly

preferred, wherein the lipase inhibitor is prlistat. Also disclosed herein are

compounds described above for the production of medicaments for the

prophylaxis and therapy of alcoholism. Disclosed herein is also a method
ofexilyeniregirient @hd prephylaxis ot atesiodianithAssHyaRy dakidittesparticularly
pfERAING ShEQHSRNRXR REARIPTGIANAS: The full-length cDNA encoding

the mouse NPY5 (MNPY5) receptor was amplified from mouse brain

eC|f|c pnmers e n the ublished ence,
Ao Ay e TEEI S SAIELO0 B WAL S o g
lenéerpaming il %Y@QMQM%DNAS using Eco RI and Xhol
restriction sites. Positive clones were sequenced and one clone, encoding
Ihelpullished isefuencetiwddsdlectedforgend ratiphy bt alhld b iclones.
Stable transfection: Human embryonic kidney 293 (HEK293) cells were
transfected with 10 g mNPY5 DNA using the lipofectamine reagent. Two
days after transfection, geneticin selection (1 mg/ml) was initiated and
several stable clones were isolated. Qneglane was further used for
pharmacological characterization. Radioligand competition binding:
Human embryonic kidney 293 cells (HEK293), expressing recombinant
mouse NPY5-receptor (NNPY5) were broken by three freeze/thawmg
cycles in hypotonic Tris Useiag of & ! RNILIIG 1
homogenized and centrifuged at 72, 000 X9 for 15 min. The pellet was
washelek tviidielevighh 78N Tais dalufife rihpHiodscoONBIHNG2PMM  Mg@ldr was
ﬁtﬂﬁt?épm'}ﬂ SHolRsen it IARNERY nes hyh}wl«ttgora%@@@ QakdMn the

0 WO 2005/01459 T/EP200410
pub ished sequence, and Pu DNA-Po yme:ase e amplification product was

subcloned into the mammalian expression vector pcDNA3 using Eco Rl and Xhol
restriction sites. Positive clones were sequenced and one clone, encoding the published

sequence was selected for generation of stable cell clones.

Stable transfection:

Human embryonic kidney 293 (HEK293) cells were transfected with 10 ng
mNPY5 DNA using the lipofectamine reagent. Two days after transfection, geneticin
selection {1 mg/ml) was initiated and several stable clones were isolated. One cione was

further used for pharmacological characterization.

Radioligand competition binding:

Human embryonic kidney 293 celis (HEK293), expressing recombinant mouse
NPYS5-receptor (mNPY5) were broken by three freeze/thawing cycles in hypotonic Tris
buffer (5§ mM, pH 7.4, 1 mM MgCl,), homogenized and centrifuged at 72,000 x g for 15
min. The pellet was washed twice with 75 mM Tris buffer, pH 7.4, containing 25 mM
MgCl, and 250 mM sucrose, 0.1 mM phenylmethylsulfonyifluoride and 0.1 mM 1,10-



pheneanthrolin, resuspended in the same buffer and stored in aliquots at
-80C. Protein was determined according to the method of Lowry using
bovine serum albumine (BSA) as a standard. 5 Radioligand competition

wineingiassays were performed in 250 1 25 mM Hepes bufferi{pbbibdeddo

10

15

mM CaC12, 1 mM MgC12, 1 % bovine. ggrum albumine, and 0.01 %

NaN3 containing 5 g protein, 100 pM [lul]labelled peptide YY (PYY) and
1phistaME0, cantgiendgdnsrdasiagamdisntsndf totadeleditasts at -80°C. Protein
CQEIRARLSN AR IRGHRANOR O 86r32GrPRURE BNGHLREIGRNE AFehe (BSA) as
separated by filtration over glass fibre filters. Non specific 10 binding is
2&8884aHin the presence of 1 M unlabelled PYY. Specific binding is

defined as the difference between total binding and non specific binding.

IC50 values are defined as the concentration of antagonist that displaces

50 % of the binding of [ 125 I]labelled neuropeptide Y. It is determined by

linear Regielisiod apmiysiiaftdnidyiglesgstransformetiormed timed5ingings mM Hepes

dgtder torResuls obigingelin thadpiageing test Lsing 'ePERsaatiige, and 0.01 %
compounds of the invention as the tgsf com 1ounds are shown in the
m&ﬁf@;

foNeRViRg A ECORDRTRHITIN EOP IR { q€EBeptisony Ed&hplentigto uL DMSO
A-{Bcf2alethul/RenzondiihiazelndiB82d test compounds. After incubation for 1 h at

{%‘ﬁ@gﬁgﬁ]ﬁg&gﬁ%ﬁ%eg{]ags‘égg%k_%@%da?éﬂ;&é%yé%Q}‘g & FRIMTRIE 32 0n specific
2tsudionyl) asiperdiin- hylaraimniethfazpMouplbeibth 80 Sresidimpledidg is defined as
{2l-(TRionhenergsuitany s Dald. Ripesiding=yiaminol-hiazol-9aylk0z1QlMkined as
methanone WO 2005/014593 PC%T/EP2004 008699 -18 Cothpounds 3

d&mr&b&éﬁbﬂ%@h&ﬂai@ﬁﬁﬁiu@stbéﬂsﬂad@omnm; ofiotte: peéféingdof | I]labelled
CAmMPY %%@gv& 1CRONRES Dirigwa1 0 M Raiayiar bt Belgw: AQgMMnsformation

Most preferre
of the binding data.

Results obtained in the foregoing test using representative compounds of the

invention as the test compounds are shown in the following table:

Compound NPY5-R (mouse}
ICso (nM)

Example 18: 4-{{5-(2-Methyl-benzoyl)-thiazol-2- .85
ylamino}-methyl}-piperidine-1-sulfonic acid
dimethylamide
Example 32: (2-Ethyl-phenyl)-{2-{1-(thiophene- 0.75
2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-y1}-
methanone
Example 41: {2-[1-(Thiophene-2-sulfonyl)- 0.77

piperidin-4-ylamino]-thiazol-5-yl}-o-tolyl-

methanone




compounds have IC50 values below 2 nM. These results have been
obtained by using the foregoing test. 5 The compounds of formula | and
their pharmaceutically acceptable salts and esters can be used as

wimedisaments (e.g. in the form of pharmaceutical preparatiopgk/@#@04/008699
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pharmaceutical preparations can be admmistered internally, such as orally
(e.g. in the form of tablets, coated tablets, dragees, hard and soft gelatin
capsuléspgaiutidys, dmmisidrbore buspéhsios)s besal008.gM;mmidre foefearred

of 51a5BhSRrAYS) f@;g%ﬁauyt(a@m méW%th;mwnt@m@)Md%eé@ﬁed
sucn a

the admini atl can arent

ORIRCERIHy v &yf{ s %ss?i‘ysokﬁﬁffe‘%ﬁ%ﬁ%f&r&ﬁ%ﬁg)“mg the
Theegomptrashds of formula | and thelr pharmaceutically acceptable salts

and esters can be processed with pharmaceutically inert, inorganic or
organitiadiusantstdy dhforpraddetidnieitabletascanted fabletsaklragkesnd esters

a@&*&%@&%@ma&m CIO9R: £ ﬁﬁ%&&&&@fe@yfﬁm@feﬁe

talc, stearic acid or its salts e%c can be u for example, as such

B At LBIER IR 8 B BRSSP TR BaNGEAY (e in the form
adfuyblats, fontedftaiiatidregiesiiesi and sidr gekaunpleysubgyetallatdooissmulsions or

WaXES,s{a1s) semirselid sy M@Qﬁ@&m@ﬁgw@ 0&‘%%@9 Swtabis form of

adjuvants for the roduct solutlons and re for éxa

WP OIS} ydﬁ@‘%"é(&&ﬁé Wf@‘é?f‘g&gcéPé fE St Y’ Sich as
ad}matus:fémrlmjechnrm@iuudméwenf@eémnﬁ@mtw saloghois, polyols,
glycerol, vegetable oils, etc. Suitable adjuvants for suppositories are, for

exam p&eﬂﬂ&ﬂ@xﬁﬁh@fd@ﬁ@ﬂ@i|Smd%ﬁ§hﬁiﬁa@@ﬁi&a$l@lk&déptlwdahs and esters
poa%%s E)%es%%d\ﬁn Oi{g{m%@%&m Acgutical preparag %“é’ NSCGRLGNGH: the
preserv |ves sou fz&rs. Viscosity-increasi g substarices, stabilizers,

watedectige SEsBlfTalsHEr (bl TIERes OISR G HA GRS ShE 6, corn
vafa/;.lflgdheeasm@timaéesﬁlmc,wﬁemmmkmgagem&;@n tantiedjdandsample, as

Theh sanalze. sonian.s olker etapeuligalicyalible substances fn

accoréla ce Wlt the Inventién the compéunds of formula | and their 30

pharm ccg;c caI acchaSp able sa}etst .can legssglde rthe QO\ylam and e
treatm Hf ‘ﬁﬁ‘ i S0 SR RS S e A R E P SR TR S By e

p&tﬁe@ﬁ&d;ﬁ@laimgj)me@ Ygrel bbelgit, dthe dosage can vary in wide
limits and will, of course, be fitted to the ‘
Suitable adjuvants for the production of solutions and syrups are, for example, water,

polyols, saccharose, invert sugar, glucose, etc.

Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,

glycerol, vegetable oils, etc.

Suitable adjuvants for suppositories are, for example, natural or hardened oils,

waxes, fats, semi-solid or liquid potyols, etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.

In accordance with the invention the compounds of formula I and their
pharmaceutically acceptable salts can be used for the prophylaxis and treatment of
arthritis, cardiovascuiar diseases, diabetes, renal failure and particularly eating disorders

and obesity. The dosage can vary in wide limits and will, of course, be fitted to the



WO 20010 14)93 PCT/EP2004/008699 -20 individual requirements in

each particular case. In general, in the case of oral administration a daily

dosage of about 0.1 mg to 20 mg per kg body weight, preferably about
w0.B0n3g 198 mg per kg body weight (e.g. about 300 mg per persen}po4/008699

divided into preferably 1-3 individual dosgg,-which can consist, for

example, of the same amounts, 5 should be appropriate. It will, however,

beindéddunbretvirepsats imeghen s san Becarebaadhasrspioidls

showii ke npicaipd ddhg- BYERsierD s iy sirated dhesckaaital Byeight, preferably

S A SRR O S OB, avicet v
4- @ fsreidinyhintivisnal Soeste vhiok FATHERR E i IyT SreTRih €4 1Bg M3BIG ATROUNTS,
5 aCifdeId-belipesieite. H WAL Ny, te Cleah thatulionmiel RafiggBeh@bove can be

mmol)-4-aminomethyl-piperidine-l-garhoxylic acid tert-butyl ester
(cgﬁgﬁg?gigkf%rggﬁé{ﬁ]g in %ggrrl]l?&r%-l%&\%(vas treated with 11.1 ml (82.6
mmol) bgnzoyl isqthiocyanat d stirred for 1 It at room temperature, . .
Afor v Bh AT BT O BS A ETEGTAR WA Bl B hTAG oy e
Mebisebad treated with 34.2 g (248 mmol) 10 potassium carbonate in 100
ml water. After stirring the mixture for 16 It at room temperature all
volatiles were removed and the residue extracted with ethyl acetate. The
combined organic layers were washed with saturated NaHCOS3 solution
and dried with MgSO4. After evaporation of the volatiles 88.1 ml (661
mmol) N,N-dimethylformamide dimethyl acetal was added and the
mixture was heated to 110 C for 16 h. The precipitate 15 was filtered off,
washed with n-hexane and dried to yield 21.5 g (79 %) of the title



compound as pink amorphous solid. MS (m/e): 329.4 (MHt, 100%)
Example B 20

2-[2-(3-Dimethylami.nomethylene-thioureido)-ethyl]-piperidine-l-carboxylic

wacidotarisdatyl ester 0OYO H™ N\ 'N N S According to the proeeguezo04/008699
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described for the synthesis of 4-(3-dimethylaminomethylene- 25
thioureidomethyl)-piperidine-l-carboxylic acid tert-butyl ester (Example A),
2-[2-(3 WO 20051014593 PCT/EP20E42088899 -22
dimethylaminomethylene-thioureido)-ethyl]-piperidine-1-carboxylic acid
tefi-hupit ester (Example B) was synthesised starting from
2-(2-amino-ethyl)-piperidine- I-carboxylic acid tert-butyl ester
(cRmorstiaivavailahienyMe-tRfRkedbindthly Hiipt M- Ddetmpledtid tert-butyl
2-Bromo-I-(2-ethyl-phenyl)-ethanone Br 6] To a solution of 15.2 g (88
m"rﬁfﬂ) dibromethane in 120 ml THE at -75C was added 44 ml 10 (88
mmol) of a 2M solution of LDA in THE and subsequently 6.57 g (40 mmol)
ethyt benzoic acid methyl ester in 80 ml THF. 37.5 ml of a 1.6 M n-butyl
litht 1A N- hexane was added and after 30 min the mixture was
treated caref WSC with 35 ml HCI (37%). The mixture was
washed with watersand NaHCO3 aqg. and the organic phase was dried
with MgSO4, filtered and concentrated under reduced pressure. The 15

regidye as PUHiedda¥ iasihisalumm sHamatogiapiy.on SlicaRIuiRg Withbutyl

ethyl acetate / hexane %wlce torggﬂg .8 ?_?3410/(% f H\? Eﬂ? 876 D

cOBIARRE RTINS ) P27 YRR g ook 6 mmo
benzoyl isothiocyanate and stirred for 1 h at room temperature, After evaporation of the
solvents the residue was taken up in 100 m!l MeOH and treated with 34.2 g (248 mmol)
potassium carbonate in 100 ml water. After stirring the mixture for 16 h at room
temperature all volatiles were removed and the residue extracted with ethyl acetate. The
combined organic layers were washed with saturated NaHCO3 solution and dried with
MgSQ;. After evaporation of the volatiles 88.1 ml {661 mmol) N,N-dimethylformamide
dimethyl acetal was added and the mixture was heated to 110 °C for 16 h. The precipitate
was filtered off, washed with n-hexane and dried to yield 21.5 g (79 %) of the title

compound as pink amorphous solid.

MS (m/fe): 329.4 (MH", 100%)

Example B

2-[2-(3-Dimethylaminomethylene-thioureido)-ethyl]-piperidine- 1-carboxylic acid tert-
butyl ester

O Q
Y\K
H N N N

According to the procedure described for the synthesis of 4-(3-dimethylaminomethylene-
thioureidomethyl)-piperidine-1-carboxylic acid tert-butyl ester (Example A), 2-{2-(3-



Example D 20
{2-[(Piperidin-4-ylmethyl)-amino]-thiazol-5-yl}-o-tolyl-methanone;
hydrochloride H_C] 0 SyN 1 NH A mixture of 0.787 g (2.4 mmol)

wW-igrginvetiylaminomethylene-thioureidomethyl)- piperidinePCHER300d/40R599

acid tert-butyl ester, 0.61 g (2.88 mmol) “Zzgromo-l-o-tolyl- ethanone and

10022 MMNEI 3 0,
WQ 2005/014593 PC [/EP2004]
théFnktate uaeviniberiats antinsfageddsaminteet ) ampeslsshitionboxylic acid
aneretinadtedenjtiomihyt ddbtateildtie .combined organic layers were

filtered through a plug of silica topped with a layer of MgSO4 and

CoRpERyRIesumvaguo topgigld 707 mg (71 %) of the intermediate
4-{[5-(2-Methyl-benzoyl)-thiazol-2-ylamino] 5

was heated ta 90 C for.16 h, After
(%gggg ﬂf ggr%:%eﬁ s |f)gn0 e @a%ég?h’ ] ester

5 methyl}-piperidine-I-carboxylic acid tert-butyl ester MS (m/e): 416.3 (MH+,

100%). The residue was taken up in dioxane and 10 ml of a 4N HCI

S xté%‘l {Q @ioxane was added. The mixture was stirred at room

temperg ure for 16 h and evaporated to yield 598 mg (quant.) of the title

compound. MS (m/e): 315.7 (MHt, 100%) 10 Example E

(2-2(£ (‘9 BTN

hydrochloride O H'CI S H A mixture of 0.787 g (2.4 mmol)

2-[2-(3-@imethylaminomethylene-thioureido)-ethyl]- 15

pipsridine-l-garboxylic acid tert-butyl ester, 0.61 g (2.88 mmol)

2-Bromo-|— yl- ethanone and 1002 ul (7.2 mmol) NEt3 in 3 ml EtOH

was heated4e”90 C for 16 h. After concentration under vacuum the

mixture was treated with diluted aqueous diluted NaHCOS3 solution and

xacienth sy LAcISL Hiey
aplug o

throug silica top%lléla

Bih&ridin-2 T’:ﬁ PRZol-5-yl]-0-tolyl-methanone;

ombined organjc | were filtered, o
B o s s »

3
It

10,5/ &8mrol) of a 2M solution of LDA in THE and subsequently 6.57 g (40 mmol) ethyl-

15

20

benzoic acid methyl ester in 80 ml THF. 37.5 ml of a 1.6 M n-butyl lithium solution in n-
hexane was added and after 30 min the mixture was treated carefully below ~65°C with 35
ml HCI (37%). The mixture was washed with water and NaHCO; aq. and the organic
phase was dried with MgSO,, filtered and concentrated under reduced pressure. The
residue was purified by flash column chromatography on silica eluting with ethyl acetate /
hexane 1:9 twice to afford 3.8 g (41%) of the title compound as yellow oil. MS (m/e): 227.1
(M+H, 100%).

Example D

{2-[(Piperidin-4-ylmethyl)-amino]-thiazol-5-yl}-o-tolyl-methanone; hydrochloride

A mixture of 0.787 g (2.4 mmol) 4-(3-dimethyiaminomethylene-thioureidomethyi)-
piperidine-1-carboxylic acid tert-butyl ester, 0.61 g (2.88 mmol) 2-Bromo-1-o-tolyl-
ethanone and 1002 ul (7.2 mmol} NEt; in 3 m! EtOH was heated to 90 °C for 16 h. After



20 yield 710 mg (69 %) of the intermediate
2-{2-[5-(2-methyl-benzoyl)-thiazol-2-ylamino]- ethyl}-piperidine-l-carboxylic
acid tert-butyl ester MS (m/e): 430.5 (MHO, 100%). The residue was
wiabk@s/uRses dioxane and 10 ml of a 4N HCI solution in dioxarerwasadaaehe
The mixture was stirred at room temper’a?@ré for 16 h and evaporated to

Id 60 t.). of the titl d. 2 S - 329
) O B TOSeTaes e ERSONn Aibgge b E et b duea

1-@F eﬁé@%ﬁ@ﬁﬁﬁ%lﬁ@hﬂﬁl& M@W AR ﬁg}nbmed organic ayers were
-thiﬁﬁ@b&rﬂi};@gt@yﬁﬁd@eﬂaﬁn@ﬁ@ﬁemmthrel@;fs%ﬂms(@allﬁrm}nmted in vacuo to

{2- 8'(?% In_ %@%tr@@%ﬂme@g‘le& h% Yﬁ} 191’&8'%/! ga;l}athgarigi -2-ylamino]-

hy rochloridé 0.12 mmol) thiophene-2-s ?/
5(cdﬁ$’ﬁh§‘r}cfél?§f§i}8ﬁa]bf€)'%1ﬁ&% e(@@@fh%})%%&@ B A2 (b 100%). The
DGMMM&@H&&H upyas ditseed ahS00CHfarf 2@ N Hllewhaain i soata was added. The

f%ﬁg&%%sth&r{@w& FSo‘éf?‘én?&Jﬂ&%@é%ﬁe%%M&QFM&téﬁQ 4 o9RiG, (quant.)

was added and the mixture was subjected to rev rsed
phﬁgg‘ ec35upRRafon eluting with a gradient of acetonitrile / 10 water.
After evaporation of the product fractions 22 mg (48 %) of the title
cofSdumedwas. 70BN etbOMS (m/e): 460.2 (MH-, 100%) Examples 2 to 19
have been prepared according to the procedure described for the 15
10synthesis of Example 1. The corresponding starting materials are
mentioned in table 1. Example 20

(2-fZ-HgiEmophene-3-sulfonyl)-piperidin-2-yl]
-ethylamino}-thiazol-5-yl)-o-tolyl- methanone 20 A mixture of 35.2 mg (0.1

mrg@' A(Zndneradinegiagindamian)ithiazol-seyi-Astolk MehaneRQoride

rochloride, 21.9 mg (0.12 mmol) thiophene-3-sulfonyl chloride
(commeg:lally available) &nd 44.6 ul (0. 32 mmol) NEt3 in a mixture of
| MgO %;L, Wat:l: sﬁ_{rred at 60 C for 16 h. After cooling to room
tureithe

as concentrated and MeOH (1 ml) and formic
aci ml) was adde d the mixture was

A mixture of 0.787 g (2.4 mmol) 2-{2-(3-dimethylaminomethylene-thioureido)-ethyl]-

15 piperidine-1-carboxylic acid tert-butyl ester, 0.61 g {2.88 mmol) 2-Bromo-1-o-tolyl-
ethanone and 1002 ul (7.2 mmol) NEt; in 3 ml EtOH was heated to 90 °C for 16 h. After
concentration under vacuum the mixture was treated with diluted aqueous diluted
NaHCO; solution and extracted with ethyl acetate. The combined organic layers were
filtered through a plug of silica topped with a layer of MgSQ, and concentrated in vacuo to

20  vyield 710 mg {69 %) of the intermediate 2-{2-[5-(2-methyl-benzoyl}-thiazol-2-ylamino}-
ethyl}-piperidine-1-carboxylic acid tert-butyl ester MS (m/e): 430.5 (MH", 100%). The
residue was taken up in dioxane and 10 m} of a 4N HCl solution in dioxane was added. The
mixture was stirred at room temperature for 16 h and evaporated to yield 606 mg (quant.)

of the title compound.

25 MS (m/e): 329.8 (MH", 100%)



25 subjected to reversed phase HPLC purification eluting with a gradient
of acetonitrile / water. After evaporation of the product fractions 7 mg (15
%) of the title compound was obtained. MS (m/e): 474.0 (MH-, 100%) WO

wR0087014593 PCT/EP2004/008699 -25- Example 21 PCT/EP2004/608699

5

10

15

(2-{2-[1-(3-Fluoro-benzenesulfonyl)-piper#din-2-yl]-ethylamino}-thiazol-5-yl)
-o-tolyl- methanone 5 According to the procedure described for the
syRxaedls bf Example 20, (2-{2-[ 1-(3-fluoro-
benzenesulfonyl)-piperidin-2-yl] -ethylamino }

-thiz p1-Brppialylnetfrenytngipeasisyntiresibgd-imino} -thiazol-5-yl)-o-tolyl-
[2-(2spiperidin-2-yl-ethylamino)-thiazol-5-yl]-o-tolyl-methanone;
hydrochloride and 3-fluorophenylsulfonyl chloride. MS (m/e): 486.2 (MH',

100%) 10 E le F —amino]-thiazol-5-v11-0- )
2 (eSS R s (G el {2 iperidip-d-slmertyl)-aminol thiozol. & l-o-toy
c anribamRogmEiRABIPR e SEP ppe( (12 pmph) thugghenf - gdleyy) chloride
2-(Sdrddnclionatpylathibiemeihyten et tionreidorh sty hrpyrrolidine I CArbioMeOH 3 / 1
'(g%‘gsd(q&frle&ét%wlt?yﬁw! SIS WAR PIERASSH IR rature the mixture was

amlnomethﬁ-l- rrolidinecarboxylic acid 1}-dimet§3ﬁeth&ll ester
aceoraRR s e eBufe BRI RRS i) agadded and the mixture was
dimeshytaninemeataylehad HEl@idoifethyh)-Piperiiig: 1 gadiouyliCrediehitrile /

tert-butyl és,rt Purif] /Sl ehi:d: nd was
3;%2%%%@%%@%20%%%% B onion
Exapiphe :

4-(3-Dimethylaminomethylene-thioureido)-piperidine-1-carboxylic acid 1,1-

dinhéSHphthyAcostdMEL, 109%)

Examples 2 to 19 have been prepared according to the procedure described for the

synthesis of Example 1. The corresponding starting materials are mentioned in table 1.

Example 20

(2-{2-[1-{Thiophene-3 -sulfonyl)-piperidin-2-y}]-ethylamino} -thiazol-5-yl)-o-tolyl-

methanone

20 A mixture of 35.2 mg (0.1 mmol} [2-(2-Piperidin-2-yl-ethylamino)-thiazol-5-yl]-o-tolyi-

methanone; hydrochloride, 21.9 mg (6.12 mmol) thiophene-3-sulfonyl chloride
(commercially available) and 44.6 ul (0.32 mmol} NEts in a mixture of DCM / MeOH 3/ 1
was stirred at 60 °C for 16 h. After cooling to room temperature the mixture was

concentrated and MeOH (1 ml) and formic acid {0.5 ml) was added and the mixture was

25 subjected to reversed phase HPLC purification eluting with a gradient of acetonitrile /

water. After evaporation of the product fractions 7 mg (15 %) of the title compound was

obtained.

MS (m/e): 474.0 (MH", 100%)



N IN O 0 WO 2005/014593 PCT/EP2004/008699 -26
4-(3-Dimethylaminomethylene-thioureido)-piperidine-l-carboxylic acid 1,1-
dimethylethyl ester was prepared from 4-amino-I-piperidinecarboxylic acid

wb, Jongisngidiylethyl ester according to the procedure described iveexaanaisseo

5

10

15

20

A(4-(3- dimethylaminomethylene-thioureigippmethyl)-piperidine-1-carboxylic

acid tert-butyl ester) 5 White solid. Mp 170C; MS: 315.4 (M+H)+ Example
2ZXSie{P3-(2-Ethy'1-benzoy'l)-thiazol-2-yiar~iirto]-metliyi}-py
roiidlne-1-carboxyhc acid- tert-butyl ester 10 To a solution of
2{(B)23dimethyrabineeethifant thiptiéidametryhyhyniatightigads]-5-yl)-o-tolyl-
catktharimacid 1,1-dimethylethyl ester (150mg) in N,N-dimethylformamide
(2m1) was added 2-bromo-I-(2-ethylphenyl)-ethanone (109mg). The

mixture was stirred 65h at room temperature, diluted with

dighleiding thahe prastiert tvicewit fiowtitersy aihesavif Exnims; 2ié2 Gver-(3-fluoro-

m@&&%ﬁ@éﬂff&h&%&?&%ﬁ@%ﬂ% IURERY rggmgmww@.m@mas

15 was purifie column chromajography on silica gel (2:1 ethyl i
TR AR e B SHB T8 RO P DBk o 2SI Gmelagene
Exarplédo? Blameti 7 flood0phard wotfenybrblvardel hcordinigiie-thdiH’, 100%)
procedure described for the synthesis of Example 1. The corresponding
starting materials are mentioned in table 1. 20 Example 24 (S)-
(2-Ethyl-phenyl)-(2-{ [ 1-(thiophene-2-sulfonyl)-pyrrolidin-2-ylmethyl]
-aminal.r.thiazol-5-yl)-methanone
(S)-2-{[5-(2-Ethyl-benzoyl)-thiazol-2-ylamino)-methyl}-pyrrolidine-I-carboxy

licacid 25jerthunl ¢ ssalMedngioxana.(2-mbbarditnid 1,1-
soﬁ@gn(%oollrgat%% %c%é%%ﬁ?%)g%ﬁ%%he addi?il(;nnpg%c 25% gtqueous}r‘lgl 1
hydfseladad@H90.2 ml). The solution was stirred 4h at room

temperature and evaporated to dryness. The residue was dissolved

)

2-(8)-(3-dimethylaminomethylene-thioureidomethyl}-pyrrolidine- 1 -carboxylic acid 1,1-
dimethylethyl ester was prepared from {5)-2-(aminomethyl)-1-pyrrolidinecarboxylic acid
1,1-dimethylethyl ester according to the procedure described in Example A (4-(3-
dimethylaminomethylene-thioureidomethyl)-piperidine-1-carboxylic acid tert-butyl
ester). Purified by column chromatography on silica gel (2:1 to 3:1 ethyl acetate/hexane
eluant). Yellow solid. MS: 3;5.4 (M—i—H)*;

Example G

4-(3-Dimethylaminomethylene-thioureido)-piperidine- 1-carboxylic acid 1,1-
dimethylethyl ester

S
ey

._-—N\ Z]/Or



in dichloromethane (2ml), triethylamine (0.02 ml) added followed by a
solution of thiophene-2-sulfonyl chloride (23 mg) in dichloromethane (0.5
ml). The mixture was 30 stirred 5h at room temperature, diluted with

wdichisimmethane, washed with water, dried WO 2005/0145%8 t/EP2004/008699

10

15

20

25

30

PCT/EP2004/008699 -27 over magnesi#nsulphate and evaporated. The
residue was purified by column chromatography on silica gel (5:1 to 1.0
efhid-Rimeelmianertbyimerthiper ¢ rsduip e dne-dfravbee isasid 36 mg,
GE%btﬁyEﬁ@m{eﬁw%ng%m %ﬁmﬁﬁiaae# qu&iﬁﬁfi%&@d}ﬁﬁeawﬂrmo

t rqcedure described. for. the synthesi mple 24. T

R e St e PO S BBRAG Gil 1 2
Minngthyiendpemsdrieaetiride ey Ppevidesdirt ey Ymndthisn -butyl ester)
-aninekothiary seifond {1305 tiopippheneeridin--24-
5-yl}-o-tolyl-methanone; 460.2 (M-H)- 1 461.6 hydrochloride and ylmethyl]
-amino } -thiazol 5-yl)-o-tolyl-methanone Thiophene-2-sulfonyl chloride
(commercially available) {2-[(Piperidin-4- (2-{[1-(Thiophene-3-
yiethyl)-gmino | -thiazol- sulfonyl)-piperidin-4- 5-yl} -o-tolyl-methan one;
2 461.6 ylmethyl] -amino } -thiazol- hydrochloride and 460.2 (M-H)

5-y¥)-o-talyl-methanone Thiophene-3-sulfonyl chlaride (commetcially . - .4
a\%"%gb% 12(Piperidin-4- aﬁ%] 5-Chiorc -Xsﬂﬁll%évtﬂﬂ)y-ﬂgminb -tﬁiézj(g’ll- whic acid

tert-butyl ester

To a solution of 2-(8)-(3-dimethylaminomethylene-thioureidomethyl}-pyrrolidine-1-
carboxylic acid 1,1-dimethylethyl ester (150mg) in N,N-dimethylformamide {2ml) was
added 2-bromo-1-(2-ethylphenyl)-ethanone (109mg). The mixture was stirred 65h at
room temperature, diluted with dichloromethane, washed twice with water, once with v
brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue
was purified by column chromatography on silica gel (2:1 ethyl acetate/hexane eluant} to
afford the product as vellow cil (129mg, 65%).

Examples 23 and 27 to 30 have been prepared according to the procedure described for the

synthesis of Example 1. The corresponding starting materials are mentioned in table 1.

Example 24

(8)-(2-Ethyl-phenyl)-(2-{[1-(thiophene-2-sulfonyl)-pyrrolidin-2-ylmethyl}-amino}-

thiazol-5-yl)-methanone

(§)-2-{[5-(2-Ethyl-benzoyl)-thiazol-2-ylamino]-methyl} -pyrrolidine-1-carboxylic acid
tert-butyl ester (50 mg) was dissolved in dioxane (2 ml} and the solution cooled to 6°C
(ice-bath) before the addition of 25% aqueous hydrochloric acid (0.2 ml). The solution
was stirred 4h at room temperature and evaporated to dryness. The residue was dissolved
in dichioromethane (2ml), triethylamine (0.02 ml) added followed by a solution of
thiophene-2-sulfonyl chloride {23 mg) in dichloromethane (0.5 ml). The mixture was

stirred 5h at room temperature, diluted with dichloromethane, washed with water, dried



thiophene-2-sulfonyl)- 5-yl}-o-tolyl-methanone; 3 496.1
piperidin-4-ylmethyl]- hydrochloride and 5- 494.0 (M-H) amino]
-thiazol-5-yl) -o- Chloro-thiophene-2 tolyl-methanone sulfonyl chloride
w(eermsnesially available) WO 20051014593 PCTIEP2004/08868%26280bkm99
MW name Starting materials MW found - {2¢[{Piperidin-4- (2-{[1-(2-Fluoro-
ylmethyl)-amino]-thiazol- benzenesulfonyl)- 5-y go tolyl-methanone; 4
478ver pipetiein satpktARhydrRledidearmiigua vas perites by column
amineirhigzalBy v otk yeroshenzenesiifenyiinivkmethanene eigrdeuct as an
(co m rg ?"X ai/ Iabl }T -[(Piperidin-4- (2-{ [ 1-(3-Fluoro-
ylmethy -amino enzenesulfonyl)- 5-yl}-o-tolyl-methanone;
F5473.6 piperidin-4- yImethyI]- hydrochloride and 3- 472.1 (M-H)
amino}-thiazol-5-yl)-o- Fluoro-benzenesulfonyl tolyl-methanone chloride
(commercially available) {2- [(Piperidin-4 (2-{ [ 1-(4-Fluoro-

SyInfeemycarints] aadaidn behoehest rorRATeSagnoading iatktraseeer erlescribed for

476 fpinbeainEyimptbyl- Tydtoahlptadd andaAtidy thordNdkiraumintoned in
}-thiazol-5-yl)-o- Fluoro-benzenesulfonyl tolyl-methanone chloride
(commermally available) {2-[(Piperidin-4-

Table 1:
No 'MW  name Starting materials MW found
{2-[(Piperidin-4-
{methyl)-amino)-thiazol-
(2-{(1-(Thiophene-2 | etbvl)-amino’-thiazo
lfonyl)-piperidin-4- 5-yi}-o-tolyl-methanone; 1460.2 (M-HY
i 461.6 SWHomylpip hydrochloride and

imethyl]-amino}-thiazol-
3;“;‘; Yt] la;mnot; %" Thiophene-2-sulfonyl
-vI-o-tolvl- ano

y1;-0-tolyl-me " |chloride (commercially

available)

{2-[(Piperidin-4-
Imethyl)-amino]-thiazol-
(2-{[1-(Thiophene-3- y ) }
o 5-yl}-o-tolyl-methanone;
sulfonyl)-piperidin-4- .
2 461.6 . . hydrochloride and 460.2 {M-H)
ylmethyl}-amino}-thiazol- | *
Thiophene-3-sulfonyl
5-yl}-o-tolyl-methanone i .
chloride (commercially

available)

{2-{(Piperidin-4-

(2-{{1-(5-Chloro- ylmethyl)-amino]-thiazol-
thiophene-2-sulfonyl)-  |5-y1}-o-tolyl-methanone;
3 496.1 |piperidin-4-ylmethyl]- hydrochioride and 5- 494.0 (M-H)

amino}-thiazol-5-y1)-0-  |Chloro-thiophene-2-
tolyl-methanone sulfonyl chloride
(commercially available)




ylmethyl)-amino] -thiazol (2-{[1-(2,4-Difluoro- 5-yl}-o-tolyl-methanone;
benzenesulfonyl)- hydrochloride and 2,4-Di 7 491.6 piperidin-4-ylmethyl]-
fluoro-benzenesulfonyl 490.1 (M-H) amino) -thiazol-5-yl)-o- chloride
wcomsnersially tolyl-methanone available) WO 2005/014593CT/EP2004/008699
PCT/EP2004/008699 -29 No MW name2§tarting materials MW found
{2-[(Piperidin-4- (2-{[1-(Toluene-2 ylmethyl)-aming] -thiazol-

skifonyllcaiperidi-n:4- 5-yl}-o-tolyl-metha 5RREn S8R Samethyl] iRraiTeund
-thiazol|- hydro¢hloride and 2- 468.1 (M{H) 5- yI) o-tolyl-methanane
’ethyl-r)enz_enesulfonyl chloride (comm 5el ﬁj}ée wvallable) {2- [(P peridin-4-
(2-{[2-(2,5-Dimethyl- ylmethyl) amino]-thi zoI nzene ulfon )
5yl}-o-tolyl-metfémbne-§1aes 7 plperldl ?jyé’l"@ ﬂ\ ide and
2|5- 482.3 (M-Hpearmimsdithiglel-5-yl)-0 Sm%ethglvbmmo W
tqlyl-meghanen g;!g&g@ﬁg(qmﬂgﬁﬁ}ldW hvaiakipy)rid2-{(Riperidin-472.1 (M-H)
(2-{[1-(8-Fluoro %Qoggl ggj)_]\?thla @qho%eg}}{gg%g&g ulfgnyl)-
51yl}-o-tplyl-me anone 10 487.6 piperidip-4-y. ochlorlde and
51 486.4 (M-H) [HFHBEPRI9BES-yi)-o- Fﬁ%?&') f‘%’%etrc%% MmetHanone
benzengsulfony| chloride (commercially %}\?dﬁblﬂ)e)
{2-{(Piperidin-4-
(2-{[1-{3-Fuoro- yimethyl)-amino]-thiazol-
benzenesulfonyl)- 5-yl}-o-tolyl-methanone;
piperidin-4-ylmethyl]- hydrochloride and 3- 472.1 {M-H)
amino}-thiazol-5-yD)-0-  [Fluoro-benzenesulfonyl
tolyl-methanone chloride (commercially
‘ -lavailable) -
{2-[{Piperidin-4-
(2-{{1-(4-Fluoro- ylrﬁethyl)-amino] -thiazol-
benzenesulfonyl)- 5-yi}-o-tolyl-methanone;
piperidin-4-ylmethyl}- hydrochloride and 4- 472.0 (M-H)
amino}-thiazol-5-y1}-0-  |Fluoro-benzenesulfonyl
tolyl-methanone chloride {commercially
available}
{2-[(Piperidin-4-
ylmethyl)-amino]-thiazol-
(2-{{1-(2,4-Difluoro- 5-yl}-o-tolyl-methanone;
benzenesulfonyl)- hydrochloride and 2,4-Di-
piperidin-4-ylmethyl]- fluoro-benzenesulfonyl  [490.1 (M-H)
amino}-thiazol-5-y1)-0-  |chloride {commercially
tolyl-methanone available)




{2-[(Piperidin-4- ylmethyl)-amino] -thiazol (2-{ [ 1-(3-Methoxy-
5-yl}-o-tolyl-methanone; benzenesulfonyl)- hydrochloride and 3 11 485.6
piperidin-4-ylmethyl] - Methoxy-benzenesulfonyl 484.2 (M-H)
waminitsiszol-5-y1)-o- chloride (commercially tolyl-methanene/araitables)s
WO 2005/014593 PCT/EP2004/0086992 280 No MW Iname Starting
materials MW found {2-[(Piperidin-4- (2-{[1-(4-Methoxy- ylmethyl) -amino]

-t%zp! zengsulfonyl)- 5-y|}-p-to|yl-r§;p§1qg%;cg@dﬁ85.6 MW found
plperidin-4-ylmathyl]- hydrochloride and{4- 484:2 (M-H)
amino}-thiazol-%-yM)-o- Metho>_<y-b_e_nzen( @ng/ S{l #nethanone chloride
(commercially available) -[(Piperidin-4- | r|flo [yl-( uorometh{[ -oxy(4-
{2yimethyl)-amis] rthiaggl,Ssy1.-o-toly FEHERORE P85 fifony1) -
18 539.6 piperidin %g/ ethy 4‘% f{ochl v) a@rdohdﬁsﬁlﬁuwlﬂ)
% g&gﬁ(ﬁdgfg&r 201-5- ) Tri Z)er%?ﬁw phloridgiss.1 (M-H)
. nesuifonyl
tr(2-ifl{(1 -(2-uonmé1h>4ﬁ5h»ﬂemémybneth /I gn An?co n;?nze?!n ally
availabie)
..... {2-{(Piperidin-4-
(2-{[1-(2,5-Dimethyl- ylmethyl)-amino]-thiazol-
benzenesulfonyl)- 5-yl}-o-tolyl-methanone;

9 4837 |piperidin-4-ylmethyl]-  |hydrochloride and 2,5-  |482.3 (M-H)
amino}-thiazol-5-yl)-0-  {Dimethyl-benzenesulfonyl
tolyl-methanone chloride {commercially

T available)
{2-{(Piperidin-4-
(2-411-(5-Fluoro-2- ylmethyl}-amino]-thiazol-
methyl-benzenesulfonyl)- |5-yl}-o-tolyl-methanone;

10 487.6 |piperidin-4-ylmethyl]- hydrochloride and 5- 486.2 (M-H)
amino}-thiazol-5-yl)-0-  |Fluoro-2-methyl-
tolyl-methanone benzenesulfonyl chloride

(commercially available)

{2-[(Piperidin-4-

ylmethyl)-amino]-thiazol-
(2-{[1-(3-Methoxy- 5-yl}-o-tolyl-methanone;
benzenesulfonyl)- hydrochloride and 3-

11 485.6 ipiperidin-4-ylmethyl]- Methoxy-benzenesulfonyl [484.2 (M-H}
amino}-thiazol-5-y1)-0-  Ichloride (commercially
tolyl-methanone available)




benzenesulfon-yl) 5-yl}-o-tolyl-methanone; 14 558 piperidin-4-ylmethyl] -
hydrochloride and 2- 555.9 (M-H) amino } -thiazol- 5 -yl) -o-
Chloro-4-trifluoromethyl- benzenesulfonyl chloride tolyl-methanone
w{commmessially available) 12-[(Piperidin-4- ylmethyl)-amino]pthtazabo4/008699
(2-{[2-(4-Chloro- 5-yl}-o-tolyl-methanone3gbenzenesulfonyl)- hydrochloride
and 4 15 490 piperidin-4-ylmethyl]- Chloro-benzenesulfonyl 488.1 (M-H)

appino) hthigzolipaylk-0- chloride (commesgiaivstelvspathanone ayaiahias
WO 2005/0145Pp3 PCT/EP20041008699 -31 No MW name Starting
material]s MW tpund {2- [(Piperidin-4 (2 {{2[ J(P(ﬁ;é}lii&m;&{lmethyl)- amino]
-thiazol benzenesulfonyl)- 5-y|}-o-to|y|-rg1 tL ?ine; 16 500.6
piperidip-4-yimetiit-HAEERBFide and A58y -#RAPA! MR-
Hthiazo|-5-yl)-oibkirentraifzeniesulfonyl totylinethyhormihanioniie
(commexgialy ayalalie)sBréippridindy@cieRyeraidine-- yilmsthy(-H)
-amino]-thiazol, sylfenylpiResigingt S iegsobbmetanangyl{ 445.6
ylmethy| ]-amlnar}n-t lazolhydrochloride land 4§f (2 @{IH) I
5-y|)-o-no|y|-me*F@W@W&%ﬁ?&ﬁdine-rsungﬂﬁ“ ¢ {(commercially
available)
] " {2-[(Piperidin-4-

o-Tolyl-(2-{{1-(4- vimethyl)-amino]-thiazol-

trifluoromethoxy- '

5 wforl)- 5-y1}-o-tolyl-methanone;

13 539.6 enzenfs 7 hydrochloride and 4- 538.0 (M-H})
piperidin-4-ylmethyl]- _

) hiazol-5-1) Trifluoromehyloxy-
arm;o}—t azotaTyL” benzenesulfonyl chloride
methanone {commercially available)

Chioro.4 {2-[(Piperidin-4-
(2-{[1-(2-Chloro-4- yimethyl}-amino]-thiazol-
trifiuoromethyl- .

omyl)- 5-yl}-o-tolyl-methanone;

14 558 bfanze.n:.esu iY - hydrochloride and 2- 555.9 (M-H)
plp-erlcim—f:iny zlnzt 31— Chloro-4-trifluoromethyl-
amino}-thiazol-5-11)-o- benzenesulfonyl chloride
tolyl-methanone (commercially available}

{2-[(Piperidin-4-

yimethyl)-amino!-thiazol-
(2-{[1-(4-Chloro- 5-y1}-o-tolyl-methanone;
benzenesulfonyl)- hydrochloride and 4-

15 490 piperidin-4-ylmethyl]- Chloro-benzenesulfonyl 4881 (M-H)
amino}-thiazol-5-yI}-0-  |chloride {(commercially
tolyl-methanone available)




chloride (commercially available) {2-[(Piperidin-4- 4-{

5-(2-Methyl-benzoyl)- ylmethyl)-amino] -thiazol- thiazol-2-ylamino]-

5-yl}-o-tolyl-methanone; 18 422.6 methyl}-piperidine-I- hydrochloride and
wd2b02¢{Msbd) sulfonic acid Dimethylamine-I-sulfonyl dimethylamigsos/oesecos

chloride (commercially available) {2-[(Pgeridin-4- yimethyl)-amino]

-thiazol (2-{ [1-(Morpholine-4- 5-yl}-o-tolyl-methanone;

sstfPnyliRiperigin:4s hydrochloride and |33 464 GdR3AM-H)  |MW found
yimethyl]-aming }-thiazol- Morpholine- 1 -sulfonyl 5-yl)-o-tolyl-methanone
chloride (commjercially available) W02 ((g,’lg g)cﬁ gT/EP2004/008699
-82 No MW name Starting materials MV Plperldln 2-yl-
ethylamino)-thidzoll 5=(AT X349 1-(Thioy E?Féhﬁ%ﬂ%‘@?%é{ one;
sulfonyl)-piperigias2eplsiifrandthloride afcrRoo4PhlzmMFdaohe:H
ettylaminplsthinzokdy)-+ Hieahane- S%mayhlmwdmthanor@g.l (M-H)
chloridg (comm%gg\gy \@@QIQA)J‘; (2 @R%L@‘gﬁg&%g‘@a@ﬂ[l-(s-Fluoro-
“ethylan)ino)-thiazo ol-5 9T _ .

tolyl-methanone chloride (commercially

available)

{2-[(Piperidin-4-

. ylmethyl)-amino]-thiazol-
(2-{[1-(Pyrrolidine-1-
tfonyl)-piperidin-4- 5-yl}-o-tolyl-methanone;

17 448.6 sutony Pp, ) hydrochloride and 447.2 (M-H)
ylmethyl]-amino}-thiazol- .
5-41)-o-tolyl-methanone Pyrrolidine-1-sulfonyl

4 Y chloride (commercially

available)

{2-[(Piperidin-4-
4-{[5-(2-Methyl-benzoyl)- |[ylmethyl}-amino]-thiazol-
thiazol-2-ylamino]- 5-yl}-o-tolyl-methanone;

18 422.6 |methyl}-piperidine-1- hydrochloride and 421.2 (M-H}
sulfonic acid Dimethylamine-1-sulfonyl
dimethylamide chloride (commercially

available)

{2-[{Piperidin-4-

ylmethyl}-amino]-thiazol-
(2-1[1-(Morpholine-4- 5-yl}-o-tolyl-methanone;
sulfonyl)-piperidin-4- hydrochloride and

ine-1- 463.2 (M-H

19 14646 yimethyl]-amino}-thiazol- Morp'hohne 1 sulf(')nyl ( )
5-y1)-0-tolyl-methanone chloride (commercially

available)




benzenesulfonyl)- o-tolyl-methanone; 21 487.6 piperidin-2-yl]-
hydrochloride and 3- 486.2 (M-H) ethylamino}-thiazol-5-yl)-
Fluoro-benzenesulfonyl o-tolyl-methanone chloride (commercially
wavaahlazo2-(S)-(3- (S)-2-{[5-(2-Ethyl- Dimethylaminomethytena:p2604/008699
benzoyl)-thiazol-2- thioureidomethyl) 22 415.6 ylamino]-methyl)-
pyrrolidine-1-carboxylic 416.3 (M+H)+ pyrrolidine-I-carboxylic acid

1hkdim Weth 1.3gld tert-butyl ester estgr a1 me-1-(2-  |MwW found
ethylphenyl)-ethanone 2-(S)-(3- Dimethylamindomethylene (S)-2#{[5-(2-
thioureigometnyT)- 1 rmuoromethyl benzoyhopyipetidine icarboxylic
tHiazol-2 -ylamlrwe acid 1,1 methylettmh*;ﬂzﬂﬁmsthBi%ﬁS‘fl\}’H H)
methyl}Hpyrrolid s{R- Qs‘tgbé SBrEmoli-@ichebes H‘@%ﬁild tert-butyl
trifl ororgg%hylp selfghylbteentianorie Wodsedins! 4740 (M-H)
PEY/ER 4/0(@ 833 Nﬁ:MWmﬂpeEtammteﬁawll\AW fouria
($)-2-{[3-(2-Ethy] f( Fyk5Rbenyl)- (@mmm@&@y{[
1-(thiophene-2- no -methyl} 24 461 lH rl‘l) pyrrolidin-2-
pyrrolidine-I-car :)oxyllc 462.2 (M+H)+ yI T mino }-thiazol- acid
1 =aimethytethyt 5-yi)-methanone ester @n?zt II%QH 1I‘ll_lezdyl_
(2-12-[1-(3-Fluoro- ethylamino)-thiazol-5-yl}-
benzenesulfonyl)- o-tolyl-methanone;

21 487.6 |piperidin-2-yl}- hydrochloride and 3- 486.2 (M-H)
ethylaminoj}-thiazol-5-yl}- |Fluoro-benzenesulfonyl
o-totyl-methanone chloride (commercially

availabie)

2-(8)-(3-
(8)-2-{{5-(2-Bthyl- Dimethylaminomethylene-
benzoyl)-thiazol-2- thioureidomethyl)-

22 415.6 |ylamino]-methylj- pyrrolidine-1-carboxylic  416.3 (M+H)”
pyrrolidine-1-carboxylic  lacid 1,1-dimethylethyl
acid tert-butyl ester ester and 2-bromo-1-(2-

ethylphenyl)-ethanone

2-(8)-(3-

Dimethylaminomethylene-
(8)-2-{(5-(2- thioureidomethyl)-
Trifluoromethyl-benzoyl)- [pyrrolidine-1-carboxylic

23 lasss thiazoi-%ylami'nfﬂ- acid 1,1-dimethylethyl 456.5 (M+H)*
methyl}-pyrrolidine-1- ester and 2-bromo-1-{2-
carboxylic acid tert-butyl |trifluoromethylphenyl)-
ester ethanone




sulfonyl chloride (S)-2-{[5-(2- Trifluoromethyl-benzoyl)- (S)-(2-{ [

1-(Thiophene-2 thiazol-2-ylamino]- sulfonyl)-pyrrolidin-2

methyl}-pyrrolidine-I- 25 501.6 ylmethyl]-amino }-thiazol- 502.2 (M+H)
weathgnilissacid 1,1- 5-yl)-(2-trifluoromethyl dimethylethyl | esterrerdos/sos6o9

phenyl)-methanone.,. thiopherie-2-sulforyd .chloride (S)-2-{[5-(2- (S)-(2-{

[1 -(Naphthalene- Trifluoromethyl-benzoyl) azol-2-ylamino]

nf ulfo )()I yrral;1 -2- thirrolidine-1 26 $45.6 vimethyllramino}-t k—mmd
(hyl} py 5462 (M+H)+ carboxylic ac d 1,1- 5-yy)-(2-trifluoromethyl-

chloridg 4-(3- 4¢ 5 (2 Ethyl benz IB Di hylene-
thiazol-2-ylamin ferehaeridine/aen @y iiBi®Pderidine- L -carb
okylic carboxylig ae(mhﬁh@&% (M+H)+|v&aidrteltshutyliester dimethylethyl
epler angs?s  |sulfonyl)-pyrrolidin-2-  |pyrrolidine-1-carboxylic  1462.2 (M+H)*

yimethyl]-amino}-thiazol- jacid 1,1-dimethylethyl

arulm(—:tnyletnyl ester and phenyl)-met lene- Isulfonyl
%PEJ*‘ES”?%%E@%

5-yi}-methanone ester and thiophene-2-
sulfonyl chloride

(§)-2-{[5-(2-

Trift thyl-b -
(8)-(2-{[1-(Thiophene-2- | oo enzoyl)

- thiazol-2-ylamino|-
sulfonyl}-pyrrolidin-2-

ethyl}-pyrrolidine-1-
25 |5016  |ylmethyl]-amino}-thiazol- | S PYTEOl 502.2 (M+H)"
carboxylic acid 1,1-

~y1)-(2-trifl thyl-
5-y1)-(2-trifluoromethy dimethylethyl ] ester and

phenyl}-methanone. .,

chicride

thiophene-2-sulfonyl - -

(§)-2-{15-(2-

Trifivoromethyl-benzoyl)-
(8)-(2-{[1~(Naphthalene-

-sulfonyl)-pyrrolidin-2-

1-sulfoayl) P},T , methyl}-pyrrolidine-1- .

26 545.6  {ylmethyl]-amino}-thiazol- o 546.2 (M+H)
) carboxylic acid 1,1-

5-yb)-(2-trifluoromethyl-

thiazol-2-ylamino}-

henyl)-meth dimethylethyl ester and
phenyl-methanone naphthalene-1-suifonyl

chloride

4-(3-

Dimethylaminomethylene-
4-{5-{2-Ethyl-benzoyl}- } ; R
thiazol-2-ylamino] thioureido)-piperidine-1-
27 ass | “Yfmm;’ o feesboxplicacid LL- 416.3 (M+H)"
p}1;.)§r1 1:1:; ~<1:art0xy “ dimethylethyl ester and 2-

t -
acid tert-butyl ester bromo-1-(2-ethylphenyl)-

ethanone




bromo-1-(2-ethylphenyl)- ethanone WO 2005/014593
PCT/EP2004/008699 -34 | MW name jStarting materials MW found 4-(3-
aminomethylene thiazol4-[ 5-(2--2-ylamMethyli-bno]enzoyl)-
widimethylihioureido)-piperidine-I- 28 401.5 piperidine-l-carb@xyigr2004/008599
carboxylic acid 1,1- 402.5 (M+H)+ acid gart-butyl ester dimethylethyl ester
and 2 bromo-I-(2- methylphenyl)-ethanone 4-(3 4-[ 5-(2-Trifluoromethyl-

Diqethyjaginomethylene- benzoyl)-thiaizel:; thigtieigla)-piperiding v -found
bpxylic acid 1, 1 29 455.5 ylamino] -pipgeridine- |- car 456.4 (M+H)+ -
carboxyficacid tert-butyl dimethylethyl bror -I (2- ester and 2 ester
trifluoromethylphenyl)- ethanone 4-(3- 4[5- ( %ﬁ?lne -2-
Dimethylaminomethly !?ﬂfe't caBandyihi Rty rsirams pisatidine-1 30
388.5 ylpmino] perl e I carzox ylic ajthd y@@&)@éﬁﬂﬂibﬁﬂ carboxylic
apig tertautyl d gﬁﬁ’ﬂ tﬁyf“es? F and 2 lestesBienaed-(2-pyridinyer.s (M+H)*
piperidine-1-carboxylic .
3 tert-butd est dimethylethyl ester and 2-
acid tert-butyt ester bromo-1-(2-
methyiphenyl)-ethanone
4-(3-
Dimethylaminomethylene-
4-15-(2-Trifluoromethyl- . ; L
' thioureido)-piperidine-1-
benzoyl)-thiazol-2- o
55 |ylaminol-piperidine-1- | e aid Li- 1564 (M+H)"
29 955y axgnnoi. P P’d cortebutil dimethylethyl ester and 2- '
carboxyhc acid tert-puty, bromo-1-(2-
ester. trifluoromethylphenyl)-
ethanone
4-(3-
4-{5-(Pyridine-2- Dimethylaminomethylene-
carbonyl}-thiazol-2- thioureido)-piperidine-1-
30 388.5 |ylamino]-piperidine-1-  jcarboxylic acid 1,I- 389.2 (M+H)"
carboxvlic acid tert-butyl |dimethylethyl ester and 2-
ester bromo-1-(2-pyridinyl)-
ethanone
4-{5-(2-Ethyi-benzoyl)-
thiazol-2-ylamino}-
(2-Ethyl-phenyl}-{2-{1-  |niperidine-1-carboxylic
1a 13- . .
P (§ap§t§alene 1 sglfonv) acid 1,1-dimethylethyl 5003 (pepy
piperidin-4-ylamino]- ester and naphthalene-1-
thiazol-5-yl}-methanone  |sulfonyl chloride




ethanone 4-[5-(2-Ethyl-benzoyl)- thiazol-2-ylamino) (2-Ethyl-phenyl)-{2-[1-
piperidine-l-carboxylic (naphthalene-I-sulfonyl)- acid 1,1-dimethylethyl +
31 505.7 506.3 (M+H) piperidin-4-ylamino]- ester and naphthalene- |
wihiaaek brad}-methanone sulfonyl chloride WO 2005/014593 pcr/Ep2004/008699
PCT/EP2004/008699 -35 No MW name§tarting materials MW found
4-[5-(2-Ethyl-benzoyl)- (2-Ethyl-phenyl)-12-[ 1- thiazol-2-ylamino] 32 461.6

tlltﬂPPh, ev2-sulfonyl)- piperidine-I- carggig{le é &MFH)+ MW found
piperidin-4-ylamino]- acid 1,1-dimethylathyl thiazol-5-yl}-methanone ester
‘;T"EEE%L";‘;?%’EZ 2. hiagoko-yiam of >Rl
piperidine-I-carpé )@f&ﬁ' m%éhzen o fohigty? aé’&ﬁﬂoi 1- dlmethylethyl
500.3 (M+H)+ |pijsentimes npl}-es Rwrieth ic -
t*ﬁ%lzol(-ég}l}gmemmﬁ. anhﬂin@gﬁ};en aﬁpmyaﬁmmm [5- (PRt sE)”
12-1- Naphth gzar]ze 3% T 1,}thla (g_lt%rés ‘55 r%%glggrldln-fl- _
ylaminQ] -plper 4 amlno] |azo carboxylicjacid 1,1-
479.3 (M+H) pyrldln -2-yl- methanone di idfer and
anhthhloanacl.icrlfooal
pmpeneTTSeny 4-{5-(2-Ethyl-benzoyl)-
(2-Ethyl-phenyl}-{2-[1-(2- |thiazol-2-ylamino]-
methoxy-5-methyl- piperidine-1-carboxylic

33 14997 |benzenesulfonyl)- acid 1,1-dimethylethyl 500.3 (M+H)"
piperidin-4-ylamino}- ester and 2-methoxy-5-
thiazol-5-yl}-methanone |methyl-benzenesulfonyl

chloride
4-[5-(Pyridine-2-
carbonyl)-thiazol-2-
{2-[1-(Naphthalene-1- i L
L ylamino)}-piperidine-1-

34 478.6 sulfox.ayl)—pll')erid1n-4- carboxylic acid 1,1- 479.3 {M+H)"
ylar‘m‘no] ~thiazol-5-y1}- dimethylethyl ester and
pyridin-2-yl-methanone naphthalene-1-sulfonyl

chloride
4-[5-(Pyridine-2-
carbonyl)-thiazol-2-
ylamino|-piperidine-1-
Pyridin-2-yl-{2-{1- carboxylic acid 1,1-
thiophene-2-sulfonyl)-  |dimethylethyl ester and

S e ;iper}:dinnf{-y}amino}],-) thiophene-2-sulfonyl 4353 (M+H)'

thiazol-5-yl}-methanone chloride




chloride 4-[5-(Pyridine-2- carbonyl)-thiazol-2- ylamino] -piperidine-|
Pyridin-2-yl-{2-{1- carboxylic acid 1,1- (thiophene-2-sulfonyl)-
dimethylethyl ester and 35 434.6 435.3 (M+H)+ 1 piperidin-4-ylamino]-
wihinkhene:2-sulfon y thiazol-5-yl}-methanone chloride WO g2805i3d4a8s99
PCT/EP2004/008699 -36 No MW namey&tarting materials MW found
4-[5-(Pyridine-2- {2-[1-(2-Methoxy-5- carbonyl)-thiazol-2-

thyl- eng ;H;T?nyl) ylamino)-pipegings, 36,4450 MW found
plperldm 4-ylamino] - carboxylic acid 1,[L- 473. (M+H)+
tRiaZol-p-yT}-pyfdin-Z-yl- dlmethylethyl @r % e}Thanone
methoxy-5-met gTI benzenesulfonyl chloride 52 anuororrethyI
{-(1-(Naphtha thiazol- ‘éﬁﬂfﬁ’ YR Hdin-4-
ylaminq)-piperict hyBBM&;&y]&rmﬁe) jarokbyipai2dioarboxylic acid
Lgls 540531+ ?é{iﬁﬂpﬁom@ﬁt%ﬁphen ydrstimettudethyl ester ands 2 (M+H)"
methz_anone na altf%e llt sulf nyi g:l Q th%le[d%g(gsggpl;gg@m ethyl {2-
1-(Thiophene-2-"benzoy ﬁgz ony piperidin-4-
ylamino)-piperi :none thoxy-5-methyl-
benzenesulfonyl chloride
4-15-(2-Trifluoromethyl-
{2-{1-(Naphthalene-1- benzoyl)-thiazol-2-
sulfonyl}-piperidin-4- ylaminoj-piperidine-1-
37 {545.6 lylamino|-thiazol-5-y1}-(2- |carboxylic acid 1,1- 546.3 (M+H)"
trifluoromethyl-phenyl)-  |dimethylethyl ester and
methanone naphthalene-1-sulfonyl
' - |chloride
4-[{5-(2-Trifluoromethyl-
{2-[1-{Thiophene-2- benzoyl)-thiazol-2-
sulfonyl)-piperidin-4- ylamino]-piperidine-1-
38  |501.6 |vlamino]-thiazol-5-yl}-(2- jcarboxylic acid 1,1- 502.1 {M+H)"
trifluoromethyl-phenyl)- |dimethylethyl ester and
methanone thiophene-2-sulfonyl
chloride
4-[5-(2-Trifluoromethyl-
{2-[1-(2-Methoxy-5- benZCin)-ﬂlfazo':%
methyl-benzenesuifonyl)- ylamino]-piperidine-1-
iperidin-4-ylamino] carboxylic acid 1,1-
2T - +
39 |5396 | dimethylethyl ester and 2- 7403 (M+H)
thiazol-5-y1}-(2~
trifluoromethyl-phenyl)- methoxy-5-methyl- _
benzenesulfonyl chloride
methanone




10

38 501.6 ylamino]-thiazol-5-yl}-(2- carboxylic acid 1,1- 502.1 (M+H)t
trifluoromethyl-phenyl)- dimethylethyl ester and methanone
thiophene-2-sulfonyl chloride 4- [ 5-(2-Trifluoromethyl
w{R2fis(R4staethoxy-5- benzoyl)-thiazol-2- methyl-benzenesulfeaylErzo04/008699
ylamino]-piperidine-I- piperidin-4-ylaming¥- carboxylic acid 1,1- t 39 539.6

dimeth

lethyl ester and 2- 540.3 (M+H) thiazol-5-yl}-(2_

()

trﬁlyorc
hloridg

mehylHplgiyl)- methoxy-5-met
> WO 2005/014593 PCT/EP200

Wik

gihanengbenzenesiiofyind
1/008699 -37 No MW name

¢

~

""“(U)OHI—\

btarting
2-[1-(N
-carbd

,1-dime
ﬁporlde
ulfony
laming

)-piperi

]-thiazal
hiophene-2- st

materials MW found 4-[5-(2-M
aphthalene-I- thlaz%
xylic 49522l INE=S

ﬁhyéat yhifonyohyipsathiarfone e

1501 yia

Aty Beray,

-benzovl)-

a@eadmﬁépmb@paﬁ@ 1

(Fidathyl-aeazay)yioll-Ethiaphanacinlbiazol-2

irRiagigie Feaboie b 4416 ddle U

o- acid 1,1-dimethyl
iifonyl chloride 4-[5-(2-Nf

hyI t %(gthanone

-ylamino}- sulfon I) plterl In- 4 piperidine-
Bl }'o acid

_< amlxlkTrH)

-I)+
bster and

{2-[1-(Thiophene-2-
sulfonyl)-piperidin-4-

4.[5-(2-Methyl-benzoyl)-
thiazol-2-ylamino}-
piperidine-1-carboxylic

thiazol-5-yl}-o-tolyl-

methanone

ester and 2-methoxy-5-
methyl-benzenesulfonyl
chloride

L ylamino]-thiazol-5-yl}-o- lacid 1,1-dimethylethyl 4482 (M+H)
tolyl-methanone ester and thiophene-2-
sulfonyl chloride
e 4-[5-(2-Methyl-benzoyl)-
{2-{1-(2-Methoxy-5- thiazol-2-ylamino}-
methyl-benzenesulfonyl)- |piperidine-1-carboxylic
42  1485.6 |piperidin-4-ylamino]- acid 1,1-dimethylethyl 486.3 (M+H)"

Example A

ingredient for the production of tablets of the following composition:

Active ingredient

Microcrystalline celiulose

Corn starch

Talc

Hydroxypropylmethylcellulose

Per tablet

200 mg
155 mg

25 mg

25 mg

20 mg

425 mg

A compound of formula I can be used in a manner known per se as the active




{2-[1-(2-Metho)cy-5- thiazol-2-ylamino]- methyl-benzenesulfonyl)-
piperidine-l-carboxylic 42 485.6 piperidin-4-ylamino]- acid
1,1-dimethylethyl 486.3 (M+H)+ thiazol-5-yl}-o-tolyl- ester and
wd-methowsys5 methanone methyl-benzen?‘%ulfonyl chloride #xanrbesAR6o9
compound of formula I can be used in a'mariner known per se as the
active 5 ingredient for the production of tablets of the following
composition: Per tablet Active ingredient 200 mg Microcrystalline
cellulose 155 mg Corn starch 25 mg 10 Tallc 5mg e
Hydroxypropylmethylcellulose 20 _m Z%r%g\éo 2005/014593 38
PCT/EP20041008699 - Example B A compound of formula | can be used
in a mari@reRd peosxk e bavEcTHg R Mant o koY BRSAcE AOHBRCTVe
capsgieicnt thettel mwingtoonubosjisoles bifter fodipsutg Aetivasimgiedient
100.0 mg Corn starch 20.0 mg Lactose 95.0 mg Talc 4.5 mg 10
sMagnesium stearate 0.5 me 220.0 mge3%apsule

Active ingredient 100.0 mg
Corn starch 20.0 mg
Lactose 95.0 mg
Talc 45 mg
10 Magnesium stearate 0.5 mg

220.0 mg



What is claimed is: 1. A compound of formula | (1) O CA 3-A-Rr 4] S
1VH-{ CHZ n R2 _V_ NT wherein Rl is selected from the group consisting
of aryl; substituted aryl; heterocyclyy which is a 5- to 10-membered
heterocyclic ring which has at least one ring hetero atom selected from
W@%@%X&%ﬂe@l@ sulfur; substituted heterocyclyl; amino; and alkoxy;
wherein substituted aryl is aryl which is substituted with a group selected
fro of halogen, trifluoromethyl, trifluoromethoxy,
é[m[f%ét]%x &f&%}(ﬁ%@ koxy, alkylcarbonyl, cyano, carbamoyl,
alkoxycarbamoyl methylendioxy, carboxy, alkoxycarbonyl, {I)
aminocarbonyl, alkyaminocarbonyl, dialkylaminocarhqnyl, hydroxy, nitro,
alkyl-SO2-, amino-SQ2-, and cycloalkyl, and whefein stpstituted
heterocyclyl is hetergeyclyl which is substituted a‘tﬂeqm-gr)gs’ caron

atom with feam th Igfbm&@ﬁﬂa ] f cyano,

_ trifluoro ;ethyl, thoi%ﬁlfyl -S02-, amino-SO2-, halogen,
alkogyfydroxy, { amino, cycloalkyl, alkylcarbonyl amlnocarbonyl nitro,
alkyl, antal carbonyl; s hydrogen, alkyl or halogen; R3 is alkyl,

halogen or trifluoromethyl; A'is C-R3 or nitrogen; A2 is piperidine or
pyrrolidine, wherein the nitrogen atom of the piperi.dine and pyrrolidine
ting is; attached to A3; A3 is -S(0)2- or -C(O)-; nis zero, | or 2;

R’ is selected from the group consisting of aryl; substituted aryl; heterocyclyl
which is a 5- to 10-membered heterocyclic ring which has at least one ring
hetero atom selected from nitro, oxygen and sulfur; substituted heterocyclyl;
amino; and alkoxy; wherein substituted ary! is aryl which is substituted with a
group selected from the group consisting of halogen, trifluoromethyl,
triflucromethoxy, amino, alkyl, cycloalkyl, alkoxy, alkylearbonyl, cyano,
carbamoyl, alkoxycarbamoyl, methylendioxy, -carboxy, alkoxycarbonyl,
aminocarbonyl, alkyaminocarbony!, dialkylaminocarbonyl, hydroxy, nitro,
alkyl-SO—, amino-8SO,-~, and cycloalkyl, and wherein substituted
heterocyelyl is heterocyclyl which is substituted on at least one carbon atom
with a group selected from the group consisting of cyano, trifluoromethyl,
triftuoromethoxy, alkyl-SO;—, amino-SO,—, halogen, alkoxy, hydroxy,
amino, cycloalkyl, alkylcarbonyl, aminocarbonyl nitro, alkyl, and
alkoxycarbonyl;

R?is hydrogen, aikyi or halogen;

R’ is alkyl, halogen or trifluoromethyi;

Alis C-R* or nitrogen;

A’ is piperidine or pyrrolidine, wherein the nitrogen atom of the piperidine
and pyrrolidine ring is attached to A°;

A* s —8(0)— or —C(O)—;

niszero, | or2;

or a pharmaceutically acceptable salt or ester thereof.



or a pharmaceutically acceptable salt or ester thereof. 40- 2. The
compound according to claim 1, wherein R' is selected from the group
consisting of naphthyl, pyrrolidinyladialkylamino, morpholinyl, alkoxy,
phenyl, substituted phenyl, thiophenyl and substituted thiophenyl, wherein

substifyted phenyl and substityted EP%RF’P oyl.are Rheayland, L'jaof%geny

respectively, each of which are su stltutéd W|tf1 one to three's tuents

|E@Wmse@mebthﬁnpmyl1<hmdxyi;athr:fi&mmmemyﬂrphohnyl atkoxy,
tzbk%{ﬂfp MORHRae NS &%%ﬂgﬂvls A0 TOMRRUL 6}%8%: d”?g {9.glaim

wherein R'Is selgcte fr group consisting of
éﬁhﬁ*@iﬂ?ﬁ@pﬁ@wi rfaﬁhtﬁwspmwﬂldihmmdmmbthsﬁtarphnmyhnm{ihﬁimyk;nvl
RiBuandsubetiied plhenvlichl pEnyeuRsiiited b ane o

A
two substlgjents independently selecte from uoro, C Ioro me Stl 3 yI,

nﬁ@ﬂmﬁeéthoW?ﬁﬁmé‘mm@lhEkwihﬂmmmlnIknfﬁkuérélfha:hoxy/
W&Wﬂaﬁ%‘&rdmg to claim 1, wherein R' is amino or alkoxy. 5. The
compound according to claim 4, wherein R’ is amino which is -
N(CH3)CH3. 6. The compound according to claim 1, wherein R2 is

hydr corging-o.clal here itrogen.
DR i O S S 2 L s

@éﬁhlﬁo@ﬁa%wrd@ﬁg&@oows waeretﬂlmhsm‘ietmpmml aryrrolidinyl,
Eiaremeii: 10 HRgIERMPRUNE, 9@{@ §8b%l§1! mgé, /@&g)

-S(0)2=. 11. The compound accordin im 1, w erein
poenyd, svheleéﬁdpwhdoaec@rdmg S@hﬂmmnﬁqm@mnd&mig pipaviclinfrpm

Wasrsin tAgRitrogaBRIPm QEHPP p'HFét&‘E'éQ ring s, attached &me&}%%} he

compound according t6 ¢laim 1, wherein A |s pyrrofidine, wherein
witFBeread er€hatpyrrolidine ring is attached to A3.

4. The compound according to claim 1, wherein R’ is amino or alkoxy.

5. The compound according to claim 4, wherein R' is amino which is —
N(CH;5)CHs,

6. The compound according to claim 1, wherein R® is hydrogen.
7. The compound according to claim 1, wherein Alis nitrogen.
8. The compound according to claim 1, wherein A’ is C—R”.

9. The compound according to claim 8, wherein R? is methyl, ethyl or

trifluoromethyl.
10. The compound according to claim 1, wherein A° is S(O)p—.

1. The compound according to claim 1, wherein A® is —C(O)—.



14. The compound according to claim 1, wherein n is zero or 1. 15. The
compound according to claim 1, selected from the group consisting of:
(2-{[1-(thiophene-2-sulfonyl)-piperdin-4-ylmethyl]-amino }-thiazol-5-yl)-
o-tolyl-methanone;
(Zggﬁtm%gzmﬁa%m&zgteeazﬂﬂf%;yws@ﬂlmmgé%%&'aéﬁxpan
o-tolyl-methanone; S

thepieReR RS RICHR aNReTdineraig pabeskra-s yifethyl]-amino -
thiazol-5-yl)-o-tolyl-methanone;
(2-{[1-(2-fluoro-benzenesulfonyl)-piperidin-4-ylmethyl]-amino }-thiazol-5-
yl)Jaht m_ﬁ%@@gﬁ@qﬁ@pggrdﬂg tpaclaim 1, wherein A” 1s pyrrolidine, wherein

HeahRRzepesHaRYIRIRRIIfN Gy InGial-AmiRe } -thiazol-5-
yl)-o-tolyl-methanone:
(2-{[1-(4-fluoro-benzenesulfonyl)-piperidin-4-ylmethyl]-amino}-thiazol-5-

D119l BtBBReRNSecording to claim 1, wherein n is zero or 1. |
(2-{[2-(2,4-difluoro-henzenesulfonyl)-piperidin-4-ylmethyl]-amino }-

thiazol-5-yl)-o-tolyl-methanone;

gzl‘ilﬁ‘ﬁ}%}%@pgﬁld'f%%m@% disth IMeHnl AP diArgl-s¥bi®me
olyl-methanone;
(5;{[1-(2.5-dimethyl-benzenesulfonyl)-piperidin-4-y|methy|]-amino }-

thigzal- ke 3 ia-A-VImethyl]-amino }~thiazol-5-yI}-
I@lﬁtﬁm&&pﬁe% methanens, ﬁgﬁgﬁ%ih thyl]-amino} -thiazo}-5-y1)

1-(5-fluoro-2-methyl-benzenesu )-piperidin-4-ylmethyl]-amino }-
fHiaPOEBSNRBORRYI-methanone; or a pharmaceutically acceptable salt

theteof; xﬂg@%@@m&;&aygﬁéﬁwﬁ NAREAMLhiselegied framthe
group consisting of: (2-{[ 1 -(
GrietHoBrbanRHesulfonyl)-piperidin-4-ylmethyl] -amino }-thiazol-
(2-{[1-(5-chloro-thiophene-2-sulfonyl)-piperidin-4-ylmethyl]-amino} -
thiazol-5-v1)-o-tolyl-methanone;
(2-{[1-(2~fluoro-benzenesulfonyl)-piperidin-4-yimethyl}-amino } -thiazol-5-
yl}-o-tolyl-methanone;
(2-{[1-(3-fluoro-benzenesulfonyl)-piperidin-4-ylmethyl]-amino} -thiazo}-5-
v1}-o-tolyl-methanone:
(2-{[1-(4-fluoro-benzenesulfonyl)-piperidin-4-yImethyl]-amino} -thiazol-5-
yl}-o-tolyl-methanone;
(2-{[1-{2,4-difluoro-benzenesulfonyl)-piperidin-4-ylmethyl]-amino} -
thiazol-3-yl}-o-tolyl-methanone;
(2-{[1-(toluene-2-sulfonyl)-piperidin-4-ylmethyl|-amino } -thiazol-5-yl)-o-
tolyl-methanone;
(2-{[1-(2,5-dimethyl-benzenesulfonyl)-piperidin-4-ylmethyl}-amino} -
thiazol-5-y1)-o-tolyl-methanone; and
(2-4il ~(5~ﬂuoro-2-methyl—benzenesulfonyl)~piperidin-4-y1methy1}—amino }-
thiazol-5-yl)-o-tolyl-methanone; |

or a pharmaceutically acceptable salt thereof.



5-yl)-o-tolyl-methanone; (2-{
[I-(4-methoxy-benzenesulfonyl)-piperidin-4-ylmethyl]-amino }-thiazol-
5-yl)-o-tolyl-methanone; . 42 .
o-tolyl-(2-{[1-(4-trifluoromethoxy-benzenesulfonyl)-piperidin-4-ylmethyl]-

aW@%@iéém?%aﬂkg&%MQ%; c(lzcm{q[ﬁ selected from th ﬁrou consistinrgo}

-(2-chloro-4-trifluoromethyl-benzenesulfonyl)-piperidin-4-yimethyl|- ami

QﬁiazoI-S-yI)-o-tonI-methanong; (2_- { [ _ .
1-(4-chlope-pensrenesulionyls RGNk lme iyl haminotias AP ol-
yl)-o-tolyl-methanone; (2- { [
b-pinitiolpenzgvesufonyl)-piperidin-4-ylmethyl]-amino } -thiazol-5-

yhre-telyl-methanane. (2=f ccuifonyl)-piperidin-4-vimethyl]-amino -thiazol-
L BB et enceulfony)-piperidin. 4-vimethyl|-aming) hiazo

S-tdlyprivdrhanethenqae] | ,
(marnboline-d-sul Denineridine4- | inQk-thinzol5-y])- _
o%‘;ﬁ?ﬂ% egr‘]io?]hé {%%é(rgl{{?gﬂ[lgﬂ "béﬁ%@ﬁﬂf&@!‘j‘ ORI RN e thy1]
mwphéﬁézslémsnw%ap@ﬁ@in-2-y!]-ethy|amino}-thiazo|-5-y|)-
°'@ﬂ[‘ﬂ%ﬁha{l8%9-_14%:Bx@?@ﬁ?@ﬁﬁ@%‘é&&%%?}%ﬁgé%ﬁﬁﬂ%%&ﬁyﬁ-he
compound according to claim 1,’selected from the group consisting of:

enipqi-isagabloybeniehidsaidaphnsiperidin-2-yl]-ethylamino}-thiazol-5-

yl)%@i M(Mhﬁ@%ﬁ'zé@?ﬁﬁ{onyl)»piperidin—flr—vlmethv_l]-_amino}—thiazol~5-
[5-(2-ethyl-benzoyl)-thiazol-2-ylamino]-methyl}-pyrrolidine- | - carboxylic

Abich terivbuagtlagene;
(S)(ﬂ-'{{l_[?:@-'ﬁﬁW&-@%@B@Iﬁ%}F)%%’éﬂ@ﬁ%@l%@ﬁ?ﬁ?—]aﬂﬁmﬁﬁazol-5-
pyrrolidine-I-carboxylic acid tert-butyl ester;

pAAHyRpHERYDE(2-{[1- (thiophene-2-sulfonyl)-pyrrolidin-2-yImethyl]-
a'_ t_- -M¢ e - _{” ) . 4l Rt
o O eAhpTE e e dsiagol->+0
ﬂj@%ﬁﬂ@l@%ﬂﬁhyl-phenyl)-methanone;

(2-{[1-(morpholine-4-sulfonyl}-piperidin-4-ylmethyl]-amino } -thiazol-5-y1)-
o-tolyl-methanone; and

(2-{2-{1-(thiophene-3-sulfonyl)-piperidin-2-yl}-ethylamino } -thiazoi-5-yl)-
o-tolyi-methanone;

or a pharmaceutically acceptable salt thereof,

17. The compound according to claim 1, selected from the group consisting
of:

(2-{2-{1-(3-fluoro-benzenesulfonyl)-piperidin-2-yl}-ethylamino } -thiazol-5-
vl}-o-tolyl-methanone;

(S)-2-{{5-(2-ethyl-benzoyl)-thiazol-2-ylamino]-methy!} -pyrrolidine-1-
carboxylic acid tert-butyl ester;

(S)-2-{]5-(2-triflucromethyl-benzoyl)-thiazol-2-vlamino|-methyi} -
pyrrolidine- I -carboxylic acid tert-butyl ester;

(S)-(2-ethyl-phenyl)-(2-{{1-(thiophene-2-sulfonyl)-pyrrolidin-2-yimethyl]-
amino ;-thiazol-5-yl)-methanone;

(S)-(2-{[1-(thiophene-2-sulfonyl)-pyrrolidin-2-vlmethyl]-amino } -thiazol-5-
yI)-(2-trifluoromethyi-phenyl)-methanone;



- 43 - (S)-(2-{[1-(naphthalene-I-sulfonyl)-pyrrolidin-2-ylmethyl]-amino
}-thiazol 5-yl)-(2-trifluoromethyl-phenyl)-methanone;
4-[5-(2-ethyl-benzoyl)-thiazol-2-ylamino]-piperidine-l-carboxylic acid tert-
butyl ester;

R R a2 MRS e PRI ol

A=) rtiilepormethyl-pbepdyirgiiepene:ylamino]-piperidine- | - carboxylic
acmﬁ_rezbaﬁgh@o%&zbﬁ%ﬁa[z%l(Esgigiﬂﬁfgp%g;s@ﬂax{)slh.i@zi%%yy{@m}?leﬁ-

-piperidine-1-carboxylic acid tert-butyl ester; or a pharmaceutically
attdpigble salt thereof 18. The compound according to claim 1, selected

fromrthe grouR, £aRSISUNgL 0L, 01-2-viamino |-piperidine- 1 -carboxyli id
o PR RS0 Blacl 2 viemipol-piperidine. 1 carporylic.  aci

fiar2nite-offeiethanone;
(2‘@-tﬂ"fbl@B‘?@M@féﬁfélh{%t%%?fﬁﬁﬁ%&@g}%ﬁﬂﬁfd]%ﬁﬂgﬁﬁmﬂﬂoe”di“'4'

ylamino]-thiazol-5-yl }-methanone;
ehaghisamalsrebusdifsiyapiberidin-4-ylamino]-thiazol-5-yl}-pyridin-
2-y)-ag 55!@5&9&%@29&’5}9% Mritgz81.2 -ylamino]-piperidine-1-carboxyli id
-(thioﬁghene-Z-suIfonyl)-|oyi%|ci)jeridin-4-y|5<'§1mino]-1h¥i)<};1pzcgll-f';l-lill}-ﬁ%tr(1)z);1?1rc§'r:1e?lc1
tortiygtrhetifdxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol-

S-Y}-PYiGiR A HHRSINaRONR ble salt thereof. _
{2-[1-(naphthalene-I-Sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl}-(2-

trifluoromethyl -phenyl)-methanone;

{2lg(tMapheRsamRUioRY RIRE Nty lamipRltHiaR0ke- Y8 consisting
trifluoromethyl-phenyl) -methanone;
Pf—'[l-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol- 5

-yl (]ZZ%WIMB{@XH%QMQ%%@ AWMony!)-piperidin-4-ylamino]-
thiazol-5-yl}-methanone;
(2-ethyl-phenyl)-{2-[1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-
vlamino]-thiazol-5-yl }-methanone;
{2-[1-(naphthalene-1-sulfonyl)-piperidin-4-ylamino]-thiazol-5-yl} -pyridin-
2-yi-methanone; |
pyridin-2-yi-{2-[1-(thiophene-2-sulfonyl)-piperidin-4-ylamino|-thiazoi-5-
yl}-methanone;
{2-[1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino]-thiazol-
5-yl}-pyridin-2-yl-methanone;
{2-[I-(naphthalene- [ -sulfonyl)-piperidin-4-ylamino]-thiazol-5-y1}-(2-
frifluoromethy! -phenyl)-methanone;
{2-[1-(thiophene-2-sulfonyl)-piperidin-4-ylamino]-thiazol-5-y1 }-(2-
trifluoromethyl-phenyl) -methanone;
{2-] 1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-vlamino]-thiazol-
5-y1}-(2-trifluoromethy!-phenyl)-methanone;
{2-[1-(naphthalene-1-sulfonyl}-piperidin-4-ylamino]-thiazol-5-yl } -o-tolyl-
methanone; and
{2-[1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidin-4-ylamino}-thiazol-

5-yi}-o-tolyl-methanone;



{2-[1-(naphtha|ene-|-suIfonyl)-piperidin-4-ylamino]-thiazol-5-y|}-o-to|y|-
methanone; and {2-[
1-(2-methoxy-5-methyl-benzenesadfanyl)-piperidin-4-ylamino]-thiazol-
5-yi}-o-tolyl-methanone; - 44 or a pharmaceutically acceptable salt
th%&%ﬂa@mﬁb&ﬁ%ﬁ'@%@;ﬁ&%@dﬁ%@r@!ﬁ!m L, whichis4-{
[5-(2-methyl-benzoyl)-thiazol-2-ylamino]-methyl}-piperidine-I-sulfonic acid
dimethylamide; or a pharmaceutically acceptable salt thereof. 20. The
cofgpeyRd ALEAMANGIQ LD L MUHER ISvhich is _ _
(2-ethyl-phenyl)-{2-[1-(th|opﬁene-2-suIfo_nyl)-plperldln-_4-yl.am|no]-th|azpl-
5-¢ii rdthanidhg epraphathiasduivdmiaccapaibié saipendiaef] SuliTme
5@1@1991'3_@9 95g!n8rt£’ ﬁlxﬁﬁﬂa]ceﬁ’t_mﬁﬁ}l%ccgptable salt thereof.
{2-[I-(thiophene-2-sulfonyl)-piperidin-4-ylamino] -thiazol-5-yl}-o-tolyl-
methanone; or a pharmaceutically acceptable salt thereof. 22. A

phﬁm%%&{ﬁﬁl)gggrmg}@g rggﬂﬁiqg@}gamgpund in accordance with

claims 1 or a pharmaceutically acceptable salt or ester thereof, and a

théfapBrkieafyitert darfibiophereni sy Arpiresctivet aroune bihiazol-
campRuad.Qf.claip épﬂ%ﬁn%%@@?%@&%%&@%%ﬂtﬁg%éﬁ“ or ester

thereof in the manufacture of a medicament for treating obesity in a
patient in need thereof. 24. The use according to claim 23, wherein said

mgqicggg%@;ﬂﬁggr;&ea@gmmgggrggﬁitn atherapeutically effective amount
of orlistat. 25. The use according to claim 24, wherein said medicament is

to bel kthivnseied siHorhedgsidisepaiatalypdribegabntidlyo 26y Fhe
pharmaseuticalrampesition 0f slaim2gifuwihen ayprising orlistat. 27.

The compound of formula | according to claim 1 or a pharmaceutically
acceptable salt thereof. - 45 28. The pharmaceutical composition

aceprdingnig,6laim 2% QNSRS comprising a compound in accordance
with claims 1 or a pharmaceutically acceptable salt or ester thereof, and a

therapeutically inert carrier.
23. The use of an effective amount of a compound of claim 1 or a
pharmaceutically acceptable salt or ester thereof in the manufacture of a

medicament for treating obesity in a patient in need thereof.

24. The use according to claim 23, wherein said medicament is to be

administered with a therapeutically effective amount of orlistat.

25. The use according to claim 24, wherein said medicament is to be

administered simultaneously, separately or sequentially.
26. The pharmaceutical composition of claim 22 further comprising oriistat.

27. The compound of formula I according to claim 1 or a pharmaceutically

acceptable salt thereof.



essentially of a compound in accordance with claim 1 or a
pharmaceutically acceptable salt thereof. 29. The use according to claim
23, wherein said medicament comyyises an effective amount of a
-compound of claim | or a pharmaceutically acceptable salt thereof.

28. The pharmaceutical composition according to claim 22, consisting

essentially of a compound in accordance with claim 1 or a pharmaceutically

acceptable salt thereof.

29. The use according to claim 23, wherein said medicament comprises an

effective amount of a compound of claim 1 or a pharmaceutically acceptable
salt thereof.



