WO 2011/ 029808PCT/ EP2010/ 063078 1 HSL | NHI BI TORS USEFUL | N THE TREATMENT OF
DI ABETES The present invention is concerned with novel azacyclic
derivati wee 20s@hkodosas HSL i nhibitors. The invention i s eon@Peneds307s
particularly with conpounds of formula (JQ_S (I') wherein R is

di met hyl propyl, di nethyl butyl, cycl opropyl al kyl, pyrazolyl,

met hyl -trifl uoronet hyl 1H pyrazol yl, norpholinyl, phenyl, 2-chlorophenyl,

4- et hyl phenyl or 4-nmet hoxyphenyl ; R2 is hydrogen, alkyl, hydroxyal kyl

or al koxyal kyl; 10 R3 is hydrogen, al kyl, hydroxyal kyl or al koxyal kyl; R4

i s hydrogen, hal ogen, alkyl, hydroxyal kyl or al koxyal kyl; R5 is hydrogen or
al kyl ;

HSL INHIBITORS USEFUL IN THE TREATMENT OF DIABETES

The present invention is concerned with novel azacyclic derivatives useful as HSL

inhibitors.

The invention is concerned particularly with compounds of formula (I)

wherein

R'is dimethylpropyl, dimethylbutyl, cyclopropylalkyl, pyrazolyl, methyl-trifluoromethyl-
1H-pyrazolyl, morpholinyl, phenyl, 2-chlorophenyl, 4-methylphenyl or 4-methoxyphenyl;

R? is hydrogen, alkyl, hydroxyalkyl or alkoxyalkyl;
10  R’is hydrogen, alkyl, hydroxyalkyl or alkoxyalkyl;
R is hydrogen, halogen, alkyl, hydroxyalkyl or alkoxyalkyl;

R’ is hydrogen or alkyl;



WO 2011/ 029808PCT/ EP2010/ 063078 - 2 - R6 is 2, 3-di hydro-benzof uranyl,

al kyl pyridi n-3-yl, hal oal koxypyridi n-3yl, pyridazinyl, alkoxypyridazinyl,
al kyl -t riwbuorionresoRy 1- 1H pyrazol yl , phenyl or substitut edTreerplos3odher ei n
substituted phenyl is phenyl substitutqu%p the 4-position with a
substituent selected fromchlorine, isopropyl, hydroxyal kyl, isopropoxy,
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1- (t ol uene-fd hylfRPNAdalRbBEIIIHVAEeAT SRNDDXYbtitetedGh @hd Zposition is optionally

(4-di fluoromet hoxy-phenyl)-ethyl]-am de;

1- benzenes dhftBdrsubgitpet diln@rebubsaithenythd@eadémly(sete® poapfhomhenyl ) - ani de;
1- (tol uene- 4-sul fonye- pi peri di ne-4-carboxylic acid (4-

i sopr opy! - pHiftmyrbreslixgedlkoxycarbonylalkoxy and hydroxyalkoxycarbonyl, wherein in case R® is

1- (4- et hoxy- benzenesul f onye- pi peri di ne-4-carboxylic acid 20

(4-trifl uopbreyllvoxhemhenmstifutadrirdde 4-position with chlorine then A® is G;

1- benzenesul f onyl - pi peri di ne-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-am de; 1-(4-nethoxy-benzenesul fonye-piperidine-4-
car boxy19 ¢ Zads @rpenydpf 14eW-omet hoxy- phenyl ) - ani de;

1- (4- met hoxy- benzenesul fonyl) - pi peri di ne-4-carboxylic acid

(4-1 500 0Pyl phetyl on 8T { et o

nis zero, 1,2, 3,4 or 5;
and pharmaceutically acceptable salts thereof;

15 with the proviso that 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide; 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [2-
(4-difluoromethoxy-phenyl)-ethyl]-amide; 1-benzenesulfonyl-piperidine-4-carboxylic
acid (4-isopropyl-phenyl)-amide; 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide; 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid

20  (4-trifluoromethoxy-phenyl)-amide; 1-benzenesulfonyl-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide; 1-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid (4-difluoromethoxy-phenyl)-amide; 1-(4-methoxy-benzenesulfonyl)-

piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide; 1-(4-methoxy-
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- pi peri di ne-4-carboxylic acid (4-chloro-2-fluoro-phenyl)-amde ; 1-
benzoyl - pvpenidizoses4- car boxyl i ¢ acid (4-isopropyl - phenyPLTAERRI10063078
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enhanced Ihﬁgbyﬁkﬁhﬁﬁéivity as they are resistant to the insulin-nediated
suppression of lipolysis. This results in increased plasna |evels of free
fatty acids, which further exacerbates insulin resistance due to the
accunul ati on ofThermh@t)iggortdesensynie iSWeST btlieed r&pondWE foriabrrasnd regalated
pancreas and nuscle. The ectopic deposition of
hydrolysis of triglyceride is hormone sensitive lipase (HSL). This enzyme is also present in
20 the liver, skeletal muscle, pancreas and adrenal glands. In the basal state, it has minimal
activity against its substrate. Stimulation of adipocytes by hormones activates protein
kinase A resulting in the phosphorylation of HSL and the lipid droplet coating protein
perilipin. Phosphorylation of perilipin leads to its removal from the lipid droplet and
migration of phosphorylated HSL from the cytosol to the lipid droplet where it catalyzes

25 the hydrolysis of triglycerides (Wang M. et al., Chem. Biol., 2006, 13, 1019-1027).



10 triglycerides results in pathological effects such as increased gl ucose
production in the liver, decreased insulin secretion fromthe pancreas, and
reduced gwocos@egake and fatty acid oxidation in skel @CalEPaus®bI®T8 Thus,
the el evated plasma | evel s of FFA due to‘£ncreased HSL activity cont ri but es
to and worsens insulin resistance in obese and type 2 diabetic individuals.
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independent of its metabolic effects (Cusi, et. al., . Cardiometab. Syndr. 2009, 3, 141-6).
Here it was shown that modest lipid infusion elevates markers of endothelial activation-

30 ET-1,ICAM-1, VCAM-1. Furthermore high lipolytic activity and elevated FFAs lead to
increased insulin resistance and hypertension in hypertensive rats (Mauriege, et. al. ]
Physiol Biochem. 2009, 65, 33-41).

As HSL is major hormone regulated lipase, it is know that during insulin resistant
states, the ability of insulin to suppress lipolysis is reduced, and contributes to the
35 increased FFA, ie. lipotoxicity. These fatty acids collect in the liver and lead to increased

production of TAG, which are packaged into VLDLs which are secreted. There is also an



10 conpositions, medi canents containing the said conpounds, their

phar maceutically acceptable salts or esters, the use of the said conpounds,
salts or weteriz2pse8 t he treatment or prophyl axis of ill reTgEP3g1006Pegi al |y
in the treatment or prophylaxis of diabetges, netabolic syndrone,

dyslipidem a, atherosclerosis or obesity "and the use of the said conpounds,
salts or esters for t roducti on of ts for the treatnent or
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"cycloal kyl", alone or in conmbination, signifies a cycloalkyl ring with 3
to 8 car bonfatmestiered spitednstesiryard dyirlusarsaibrapewiirally adiive sebst@iceanbon
atons. Exanples are 25 cycl oprop |, methyl-cycl opropyl,
di net hyl cy ®regssoiey the myrdfaguteaf thegsidgampa buteymed@gﬁélrrb@@ﬁagﬁmwal

cycl ohexyl, nethyl -cyc] ohexyl met hyl cyclohexyl
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al kyl grou r r dfS

repl aced bedgﬁﬁqg%gﬂggﬂR§LBH&%§mhﬁP§H&: 5§§§Fk§¥gg?g oxynethyl,
hydr oxyg§ hxallabe&x %&é%Hc%WJiro%@dellBYdihﬁ% w{e%sdems& el G ed hydroxyal kyl

i s hydroxynet hyl he te hal ogen”, al one or conbi nat i on,
signifies fluorine, chlorine, bromne or 10 |od|ne and preferably fluorine
or chlorine.  Theterm "alkyl", alone or in combination, signifies a straight-chain or branched-

chain alkyl group with 1 to 8 carbon atoms, preferably a straight or branched-chain alkyl
group with 1 to 6 carbon atoms and particularly preferred a straight or branched-chain
alkyl group with 1 to 4 carbon atoms. Examples are methyl, ethyl, propyl, isopropyl, butyl,
20 isobutyl, tert-butyl, the isomeric pentyls, the isomeric hexyls, the isomeric heptyls and the
isomeric octyls, preferably methyl, ethyl, isopropyl, tert-butyl and isomeric pentyls.

Particularly preferred alkyl are methyl, isopropyl and tert-butyl.

The term "cycloalkyl”, alone or in combination, signifies a cycloalkyl ring with 3 to 8
carbon atoms and preferably a cycloalkyl ring with 3 to 6 carbon atoms. Examples are
25 cyclopropyl, methyl-cyclopropyl, dimethylcyclopropyl, cyclobutyl, methyl-cyclobutyl,
cyclopentyl, methyl-cyclopentyl, cyclohexyl, methyl-cyclohexyl, dimethyl-cyclohexyl,
cycloheptyl and cyclooctyl. A preferred cycloalkyl is cyclopropyl.



The term "hal oal koxy", alone or in conbination, signifies an al koxy group
as defined before, wherein one or nore hydrogen atons are replaced by a

hal ogen awormiifeesepl es of hal oal kyl are fl uoronet hoxy, @cTEreel0NEINDXY,
trifluoromethoxy, trifluoroethoxy, trifL%g[onethylethoxy,
trifluorodinmethyl ethoxy or pentafluoroethoxy. Preferred 15 hal o al koxy is
trifluoronethoxy. The,term "carbonyl", .alone or .in conbination, signifies
the - C(0)- grolpe A oYy <GF BbAysombiR R SN ¢ ERUPRATIGATIERGI {1 es
the -C(0)OH, group. . The term,” oxy", alone or in conbination, signifies
the - o o Gl CHE e Eof s 8 Yeprd i gRh: fre R DAL R AR RS ¢ he
-S(0) 2- grayp,...20The term "protecting groun"” refers to groups which are
used to blgc(mYﬁépF§5%Yf§¥¥yp%9“ &ﬁ%@?gﬁ@ﬂﬂa¥éﬁ%g‘§ﬂx mg£w§ﬁ¥%%gbroups or
hydr oxy gr ég- [ - Bu -é bonyl
(Bocy . pen gy A B b B e B R T M RS Y enzy
(Bn). Preferred protecting groups are tertbutyloxycarbonyl (Boc) and benzyl
(Bn). WF’ZOllﬁ@%%§9§%§Hf %Q%Q&QﬁﬁQ%@ntmﬁbﬁmﬁoms@hﬁﬁ%%ﬁ%&9fgﬂh9%§&&hﬁﬁ
group can be done using standard nmet hods known by the man skilled in the

art such agpechydrndeeiabhobr Mord ydrbEnit&se RGeplatedy aalc;iddoxﬁ%]rgupm%n@y{esBFA,
preferably TFA, or a base, e.g. triethylam ne. The term "pharnaceutically

accept abl e hyatdsgalkylefreh gdrogyhbbsehgdbk gt gk ré:8hadpyl b dthybialypaipsalA

ef fectiveness and properties of the free bases or free acids, which are not
bi ol ogi cal Ipyeferredhdowydleyl intdelsoxyaidtieyl. The salts are formed with inorganic
aci ds such as hydrochloric acid, hydrobromc acid, sulfuric acid, nitric
aci d, phosphoric acid and the |ike, preferably hydrochloric acid, and
organi ¢ aci ds diheteras hatogen calané dr inoopiieation, signides fparow ¢hdored, dromipewvi c
acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric 10
acid, tHt aedine ard prefesbly flaoking ot chlein®i ¢ acid, cinnamic acid, mandelic
acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid,

N-acetyl cystein,and the lIjke., I n addjtion . these salts be prepared by
addi tion of annﬁhﬁé?raar#ﬁakoal%%&wnsﬂr @r@&%lleatwsag%@ei | SO a%é%aﬁ?s
derived fr an i,nor.gani ¢ base incl ud but ar.e t liimted to,.the. sodi um
Dot ner um RIS AR BT il Gemoms fira B e o o a1 S 1 o
derived fr 1 rganic b s i;ncl ude ut e not JJimtad to,.salts of
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natural |y ‘?ﬁﬁé{'&rroh%@lc)ﬁémé?E}%, Ei o BT 6 Teth G4Ed %P%ﬂuﬂ?&tmdfﬁfé#ﬁdi on

exchange resins, such as ‘i sopropylam’ne, tri am ne, ylam ne,

tri et hyyampg,. k| RARYb AR ARoxySt hanol am ne, |ysine, arginine,
Net hyl pi peri di ne, " pi peridi ne, Bﬁlyinine resins and the like. Particularly

preferred 20 pharmaceutical |y acceptable salts of conpounds of fornula (1)
arle t he hydr ochihetérde ' cadloh§l", alévRtdranesmbimnbs, saifbssiad [ gngroapt ri c acid
sal ts.

The term "carboxy", alone or in combination, signifies the -C(O)OH- group.
The term "hydroxy", alone or in combination, signifies the -OH group.
The term "sulfonyl", alone or in combination, signifies the -S(O).- group.

20 The term "protecting group” refers to groups which are used to block the reactivity of
functional groups such as amino groups or hydroxy groups. Examples of protecting
groups are tert-butyloxycarbonyl (Boc), benzyloxycarbonyl (Cbz),
fluorenylmethyloxycarbonyl (Fmoc) or benzyl (Bn). Preferred protecting groups are tert-

butyloxycarbonyl (Boc) and benzyl (Bn).



The conpounds of forrmula (I) can also be solvated, e.g. hydrated. The

sol vation can be effected in the course of the manufacturing process or can
t ake pl acwoerg/02988a consequence of hygroscopi ¢ propert iP€3/ErRo1anciong ti al |y
anhydr ous conpound of fornula (1) 25 (hydyation). The term pharmaceutically
acceptabl e salts also includes physiologically acceptable solvates. WO

2011/ 029808PCT/ EP2010/ 063078 - 8 - "Phar maceut, cal | cceptabl e esters”
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esters. Additionally, any physiologically acceptable equivalents of the
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esters, which are cap of produci e parent conpounds of genera

formula 4| )oidla%iyeh%gectﬁélees%ﬁ@ﬁfbptehﬁs EMRErRbalddiod fleb¥EAS, Whih JP6 gber red
pharmaceuticalTy acceptable esters of conpounds of forrmula (I) are nethyl

and 10 et hyliolggit&#1ySor otherwikb@naesimaplige Hits hrBrthéd (ith it@Bariondiad suckayver al
asymmetric centers and can be present in the formof optically pure

enant i oner hydricklaticesidohydrobrinio aEid ssubfueib aéid, nifrarack) phpdpdoric acié aat else

optically pure diastereioisoners, mxtures of diastereoisoners,

di ast er eoi Sibkagreferabdenimoddorir aaid, xhdoegmnafactisas theasemetioavit, pcopiacie peitles .

15According to the Cahn-1ngol d-Prel og Convention the asymetric carbon atom

can be of tgheoliRicidpyti§ic sahbkgiraaid, onaleic acid, Praddrée naid, sar@nicheidclompoignds of

formula (1) and pharmaceutical |y acceptable salts or esters thereof.

Fur t her 1Qr efidr lagldria padtdisic esigpoanacls agitl ¢ipnarnicacid) nanddicphigy erheraseiferir | y 20

acceptabl e salts thereof, particularly the conpounds of‘fornula.(lai Al so

further pr@fidrpdRiuahesubiempadfdaliofic pgmiagetyicysteipad dhslile. In addition these

[ hyl I

di met hyl pr SR may be prepared by addition of an inorganic base or an organic base to the free acid.
Salts derived from an inorganic base include, but are not limited to, the sodium,
potassium, lithium, ammonium, calcium, magnesium salts and the like. Salts derived from

15 organic bases include, but are not limited to salts of primary, secondary, and tertiary
amines, substituted amines including naturally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, lysine, arginine, N-
ethylpiperidine, piperidine, polyimine resins and the like. Particularly preferred

20 pharmaceutically acceptable salts of compounds of formula (I) are the hydrochloride salts

, methanesulfonic acid salts and citric acid 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)
25 (hydration). The term pharmaceutically acceptable salts also includes physiologically

acceptable solvates.



di met hyl butyl, cycl opropyl al kyl, nmethyl-trifluoromethyl-1H pyrazolyl,

nor phol i nyl, phenyl, 2-chl orophenyl, 4-nethyl phenyl or 4-nethoxyphenyl.
Mor eover woebawrmegbsar e conpounds of forrmula (1), wherei RCREPR2&10/063078

di met hyl propyl, 25 phenyl, 2-chl orophenyl, or 4-nethyl phenyl. WO

2011/ 029808PCT/ EP2010/ 063078 - 9 - Particularly preferred are conpounds of

formula (1), wherein R is dinethyl propyl. Al so partjicula preferred
are compounds o hq‘rH}aﬁ‘EHt%EaI?W §CCeRIR FS?Q?FSRX‘G?%S tbﬁérqu,ou?-ﬁs B%rﬂe&F@E)héﬂv‘fﬁa é)r

4- et hyl phenyl.. . .. Especj.all referred, afe those,c ounds, of. fornul a
(1), wher erfe degvatised TARRG S Eois il deivape” BBIB SR BE o or mul
(s emher elcBnfekiSn 56000 pteft csPaneibs Ul S B LB S Lol Buh ARG e
wherein n i's zero. ur PHEY preterred are conpounds of Forfa u)

wherein R2 pﬁlgsiﬁpég{cglg};%f;%ﬁm GhPXNRIDS ialllyjreﬁﬁ%re%tjelc&'érgfal%sp{uﬁfl gired are those,

wherein R27i so particularly preferred are those, wherein R2
i's hydr oxyneihdlymethyl cABRL &%{hyﬁﬁr%h?e&m%t%%lg(ﬁ%guzx,}&éynienﬁ,l pi&geENt i nvention

are conpounds of fornula (1), ‘wherein A is - Al so preferred

are conmpoundrlitdnallormyipyLiblogicinesRéftahde edfivaerts BEHhE cBRPHuRds SBged@hpr eover

preferred are those, wherein A2 is a single bond. Also preferred are

conpounds  @brrh@h (L) sam(ldn)to thh@ebolidaBy 1abilb¥sie@g@iiich are capable of producing the
parent compounds of general formula (I) in vivo, are within the scope of this invention.

Preferred pharmaceutically acceptable esters of compounds of formula (I) are methyl and

10  ethyl esters.

The compounds of formula (I) can contain several asymmetric centers and can be
present in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereioisomers, mixtures of diastereoisomers,

diastereoisomeric racemates or mixtures of diastereoisomeric racemates.

15 According to the Cahn-Ingold-Prelog Convention the asymmetric carbon atom can

be of the "R" or "S" configuration.

Preferred are the compounds of formula (I) and pharmaceutically acceptable salts or

esters thereof.

Further preferred are the compounds of formula (I) and pharmaceutically

20 acceptable salts thereof, particularly the compounds of formula (I).

Also further preferred are compounds of formula (I), wherein R' is dimethylpropyl,
dimethylbutyl, cyclopropylalkyl, methyl-trifluoromethyl-1H-pyrazolyl, morpholinyl,
phenyl, 2-chlorophenyl, 4-methylphenyl or 4-methoxyphenyl.

Moreover preferred are compounds of formula (I), wherein R' is dimethylpropyl,

25 phenyl, 2-chlorophenyl or 4-methylphenyl.



Preferred are conpounds of formula (1), wherein R4 is hydrogen, nethyl,
hydr oxymet hyl or fluoro. Particularly preferred are those, wherein R4 is
hydr ogen.wo\Mm 1229808029808 PCT/ EP2010/ 063078 - 10 - Parti eararkgiopsdier r ed
are those, wherein R5 is hydrogen. Anot her preferred enbodi nent of the
present invention are conpounds according’to formula (1), wherein R6 is

2, 3-di hydr o- benzofu yl pyri di n- 3- Xypyridazinyl,

Al Kyl - (T 1 uor G %lﬂf%Jsfﬁ ed) %)Ppaunéaaﬁormlaé@ bhtran R sAlpehypeopyL.
substituted phenyl is phenyl substltuted in the 4- p05|t|on with a
substituent selgcted..f on1c i sopr yI 1 poOXYy,
cycloalkylalkof&f/fsol?{:1r ?&%§§””§1 5%9% %ﬁ 6§§néng ﬁ§§¥ ﬂgl ?%oﬁ‘?
Further pr QFHQ%QR pof formula (1), wherein is substltuted
phenyl , mhgpgﬁéﬁghg ?A{U ed p eXy i s phenyl substltuted in the 4-position
with a substituent 10 selected fromchlorine, isopropyl, hydroxyal kyl,

i sopr opoxy, Cy(Elsﬁé%hél%'pfﬂéfmédarehﬁés%b}%%ﬁnd%ﬂ‘fm‘rﬁﬂl%'(g%ﬁ&é% f@'}m—

hydr oxyhal oal koxy re preferred are conpounds of fornula (1), wherein R6
is substd t wha@Bylpheny! , wherein substituted phenyl is phenyl substituted in
the 4-position with a substituent selected fromisopropoxy or hal oal koxy.
15Particularly preferred are those, wherein R6 is substituted phenyl

wher ei n subst i Pu¢feded are compounds of formula (I), wherein n is zero, 1, 2 or 3.

Particularly preferred are those, wherein n is zero.

Further preferred are compounds of formula (I), wherein R* is hydrogen or

hydroxyalkyl.
10 Particularly preferred are those, wherein R* is hydrogen.
Also particularly preferred are those, wherein R* is hydroxymethyl.

Another preferred embodiment of the present invention are compounds of formula

(D), wherein A' is -S(O),-.
Also preferred are compounds of formula (I), wherein A* is a single bond or G.
15 Moreover preferred are those, wherein A” is a single bond.
Also preferred are compounds of formula (I), wherein R’ is hydrogen.

Preferred are compounds of formula (I), wherein R* is hydrogen, methyl,

hydroxymethyl or fluoro.
Particularly preferred are those, wherein R* is hydrogen.

20 Further preferred are compounds of formula (I), wherein R’ is hydrogen or methyl.



phenyl is phenyl substituted in the 4-position with isopropoxy. Al so
particularly preferred are those, wherein R6 is substituted phenyl, wherein
substi t utwo 2ptiemysosi s phenyl substituted in the 4-positipcn/BRelo/obal®al koxy.
Mor eover preferred are conpounds of for ba (I'), wherein R6 is substituted
phenyl, 20 wherein substituted phenyl i s 'phenyl substituted in the
4-position with tri oro t hox Ies of ef erred conpounds of

b GUR o RYA

formula (1) ar eS8 eEY lﬁﬂﬁrthgghy' Bt'ber i di ne- 4- car boxyl i c
acid (6- isopropyl pyri di n- 3-ye- am de; 1 B en zen esulfonyl-p ip eridin

2011/ 020808mCT/ BSBEH byt RsE EnDSdHERY bl ERI Beit i on AT e argrsing, 1
Shenyt] - SRt helh ﬁt&éwngﬂ“‘xwﬁ?%ﬁéga% R B oy ¢t d

thyl- [4 i ; N in
r5n(9 r a%:/) 1[ (%o%gﬁyr (ilaﬁsfz F &ng %‘Igg‘ré‘??%l Piﬁ oggxy I cst gic?f&iﬁhe yl wherei

[6-(2,2,2- tsﬁthitﬁ't@&%hén vl FRSHaMLF eib el ﬂQYHé 41b8§1§01¥Mth 280b&Ruent selected from
1- (Tol uene- 4-sul f onye- plperldlne 4- carboxylic acid

( 4- i sopr opeKsrRRERY rbp AMhERbxyalkyl, isopropoxy, cycloalkylalkoxy, haloalkoxy,
1- (2-Cycl opropyl -acetyl) - pi peri di ne-4-carboxylic acid (4 i sopropyl - phenyl)

-am de; alkoxyhaled|Boxyelddiyd eqyhalpslepiyonye- pi peri di ne- 4- car boxylic acid
(4-isopropyl - phenyl) 10am de;
Further preferred are compounds of formula (I), wherein R® is substituted phenyl,
wherein substituted phenyl is phenyl substituted in the 4-position with a substituent
10  selected from chlorine, isopropyl, hydroxyalkyl, isopropoxy, cycloalkylalkoxy, haloalkoxy,

alkoxyhaloalkoxy and hydroxyhaloalkoxy.

More preferred are compounds of formula (I), wherein R® is substituted phenyl,
wherein substituted phenyl is phenyl substituted in the 4-position with a substituent

selected from isopropoxy or haloalkoxy.

15 Particularly preferred are those, wherein R°® is substituted phenyl wherein substituted

phenyl is phenyl substituted in the 4-position with isopropoxy.

Also particularly preferred are those, wherein R® is substituted phenyl, wherein

substituted phenyl is phenyl substituted in the 4-position with haloalkoxy.

Moreover preferred are compounds of formula (I), wherein R°® is substituted phenyl,

20 wherein substituted phenyl is phenyl substituted in the 4-position with trifluoromethoxy.
Examples of preferred compounds of formula (1) are selected from:
1-Benzenesulfonyl-piperidine-4-carboxylic acid (6-isopropyl-pyridin-3-yl)-amide;

1-Benzenesulfonyl-piperidine-4-carboxylic acid (6-methoxy-pyridazin-3-yl)-amide;



1- (3, 3-Di net hyl - butyry1l) - pi peridi ne-4-carboxylic acid (4-isopropyl-phenyl)
- am de;

(2S, 4S) - wW0200MI20808- benzenesul f onyl) - 2- hydr oxynet hyl - pi peTiER2Me/0430¢ar boxyl|
c acid nethyl-(4-trif|uoronethoxy-phenylb-qnide;

(2R, 4R) - 1- (2- Chl or o- benzenesul f onyl) - 2- h &roxynethyl-piperidine-4-carboxy|i
c 15acid net hyl | uor

1-Benzenesu|foﬁ%&ﬁlkkgﬂﬁﬁ?ﬁg%ﬁ%gﬁgﬁ@§§§%¥%%%%§kg§iﬁWEH?%ﬂﬂﬁﬂgégﬁgﬁh“fgﬂ

i sopropoxy-phenyl)-am de: \1-(Tol.uene-4-sul f onye-pi peri di ne-4-carboxylic
acid (4-difl uoﬁaﬂé@ﬁgﬁégﬁ”ﬁﬁmi’b‘a ie:
201- ( Tol uene- 4-sul f onye- pi peri di ne-4-carboxylic acid

[4-(2,2,2-trifl 0- - | L - ami de, o 1AL )
5011/ 029808PCT /é&g 1(8‘}@%%%85@9?% pEpe?fH'lrge 4 -car\égxy-fhc acid methyl-[4-(2,2,2
L- (ol uene- 4- sulfiasmer. RicaSi HATT-AinGA1 Paridel © aci d

(2-fl uoro-4-isopropoxyphenyl)-a e;

1- (Tol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid

net hyl - (s4- t ri f l(key-0onEbhexyRIRMSAY) PP &Rline-4-carboxylic acid [6-(2,2,2-trifluoro-1-
51- (Tol uene- 4- sul fonye- pi peri di ne- 4-car boxylic acid

(2, 3- di hydr o- bengieflwtiadkyP-pyyiéimasiytl&imide;
1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide;
1-(2-Cyclopropyl-acetyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

1-(3-Cyclopropyl-propionyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

10 amide;
1-(3,3-Dimethyl-butyryl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

(25,4S)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

acid methyl-(4-trifluoromethoxy-phenyl)-amide;

(2R,4R)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

15 acid methyl-(4-trifluoromethoxy-phenyl)-amide;

1-Benzenesulfonyl-4-(3-methoxy-propyl)-piperidine-4-carboxylic acid (4-

isopropoxy-phenyl)-amide;

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-phenyl)-

amide;

20 1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-ethoxy)-

phenyl]-amide;



4- Fl uor o- 1- (t ol uene- 4-sul f onye- pi peri di ne-4-carboxylic acid
(4-trifluoromethoxyphenyl)-am de;

4-FIuoro%&o@bnﬂumne-4-sulfonye pi peri di ne- 4-carboxyl i ¢ &®CTEPEEIL0I063908 OpOXY -
10phenyl ) - am de; 1-(Tol uene-4-sul fonyl)- prerldlne 4-car boxylic acid

(4-cycl opr opyl net hoxyphenyl) - am de;

g' 4( t3 r |3f Plugf E)P%![ 1H é—%ﬁfo g]{) I(Pgﬁ)er}?dme i%ﬁﬁa l|1c! acid" {:2 Huoro 4-isopropoxy-

151- ( Tol uene- 4- ulﬁ % pi peri di ne-4-carboxylic acid
[ 4- (2- hydr oxy- & Fﬂff %’ﬁ hyl] - ani de;
(2S, 4S) - 2- Met hoxynet hyl- 1- (t ol uene- 4-sul fony1) - pi peri di ne-4-carboxylic acid

(4- trifluorongt e %% )
(2R 4R) - 2- Mot hoxo oS P i dine dicpubosyli acd methyl- Gtfluoromethonys e ¢
(4- 20trifluor %H%f,_ﬁl,’]f))é%lwenyl ) - am de; WO 2011/ 029808PCT/ EP2010/ 063078

- 13- (rac)- uene- 4-sul f onye- pi peri di ne-4-carboxylic acid
[4-(2,2,2-trifluoro-1- nethyl-ethoxy)-phenyl]-am de;

1- Benzergsul f onydrofreRydr Qﬁﬁbﬁ?lt) WiperRiipeniditiRytc &30 @B IHyarabitkofiftan-5-

trifluoronethoxy-phenyl)-am de;
5(rac) 1- benzenpBsdthideny 1- 4- hydr oxynet hyl - pi peri di ne- 4-carboxylic acid
[442, 2, 2-

4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-

10 phenyl)-amide;

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-cyclopropylmethoxy-

phenyl)-amide;

1-(3,3-Dimethyl-butyryl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

15 1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2-hydroxy-ethyl)-phenyl]-

amide;

(25,4S)-2-Methoxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(2R,4R)-2-Methoxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

20 trifluoromethoxy-phenyl)-amide;

(rac)-1-(2-Chloro-benzenesulfonyl)-4-hydroxymethyl-piperidine-4-carboxylic acid

[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide;



trifluoro-I|-methyl-ethoxy)-phenyl]-am de;

1- (2- Chl or o- benzenesul f onyl) - 4- hydr oxynet hyl - pi peri di ne- 4-carboxylic acid
(4- triflworonsbgesy- phenyl) - am de; PCT/EP2010/063078
4-FIuoro-l-(4-nethoxy-benzenesulfonye-p[qgnidine-4-carboxy|ic acid (4-
10trif|uoronethoxy phenyl ) - am de;

3' ; I( f2 |- &lr 8:73{ Eg gﬁ-e(#gggng%z%lgo %Elgerf()ill el Icgl!br(])gyhc acid [QLOéWZ trlfﬁlcolrg 1( 4
4- Met hyl - 1- (tolu i peri di ne-4-carboxylic acid
(4-trifluor omf%g]%’aﬁﬁé )pgﬁ‘ﬁ%égl &

15(rac) - 4- Fl uor o- 1- (t ol uene- 4-sul f onye- pi peri di ne-4-carboxylic acid

[442,2,2- trifl I

1- (Toluene 4- suﬁ%%%?%mgﬁ%gxzﬁﬁ§ %ﬁégﬁﬂdgééh%ﬁg%f%lrﬂwi%a%d§4tr|fIuoro 1, 1-
di et hyl - ethoxxgﬂQQ%

(rac)-1-(Tol uene-4 P%ny %fﬁggﬁe 4-carboxylic acid [4-(1-cycl opropyl -

20et hoxy) - pheny1] - anlde 1- Benzenesulfonyl pi peridi ne-4-carboxylic acid

(1-ethylg 5-tri ”a@})ﬂ%ﬁﬁéﬁéaul y-q L‘O}@Hﬁélﬁ @Rline-¥arboxylic acid [4-(2,2,2-
2011/ 029808PCT/ EP2010/ 063078 - ﬂﬁﬂ b 4

trifluoro-1-methyl-ethoxy)-phenyl]-amide;

1-(2-Chloro-benzenesulfonyl)-4-hydroxymethyl-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

4-Fluoro-1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-

10 trifluoromethoxy-phenyl)-amide;

1-(2-Chloro-benzenesulfonyl)-4-fluoro-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

4-Methyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

15 (rac)-4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide;

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1,1-

dimethyl-ethoxy)-phenyl]-amide;

(rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(1-cyclopropyl-

20 ethoxy)-phenyl]-amide;

1-Benzenesulfonyl-piperidine-4-carboxylic acid (1-ethyl-5-trifluoromethyl-1H-

pyrazol-3-yl)-amide;



(25,4S) -1- (2 -Chloro-b enzenesul fonyl) -2 -hydroxynethyl-p ip eridine-4-
carb oxylic acid (4-trif|uoronethoxy-phenyl)-anide;

(2R, 4R) - W02010HMI20808- benzenesul f onyl) - 2- hydr oxynet hyl - pi peTiER2Me/0430¢ar boxyl|
c acid (4-trifluoronethoxy-phenyl)-anm de;

51- ( Mor phol i ne- 4-sul f onye- pi peri di ne- 4- CArboxyllc acid (4-trifluoronethoxy-

phenyl)-am de; t(%%zié%)]hqhglr-@?;fﬁ)-rg%gége%%ssulﬂbfn?fﬂyze-hg(!h%)eqrfrlngt Iepiberiane b xy e’ ¢

(4-trifluorone

1- (2- Chl or o- benz, ridi ne-4- carboxyllc aci d
(4-i sopropoxy- p ﬂgggﬁ?huT@ lggglﬂwnﬂ)a

(rac)-1-(2-Chl oro- benzenesul f onye- pi peri di ne-4-carboxylic acid

[4-(2,2,2-trif l(ﬂ@ﬁﬁ)]:y@:[ l)roef)é}l%@fe)su w %]AP Car}% lml-é)i%eé*}déne-él-carboxylic

4- Fl uor o- 1- (t ol'u€ene- onye- pI per

(4-isopropyl é‘ﬂah)tﬂ lof&thoxy-phenyl)-amid
15(2S, 4S) - 2- Hygro¥yn%t O -1- C?glﬁgﬁg)fngquonyl)-piperidine-4-carboxy|ic

acid (4- trlfluoronethoxy phenyl) - am de;

(2R, 4R) -22- Hydrq h}éﬂnelzi(shmn‘ﬂﬁ)’lﬁrp@nﬁﬁiefépﬂéﬂ)})x;ﬂicﬁeﬁl @ithgudrondditiksryyl i ¢ acid

(4- trifluoromethoxy-phenyl)-am de;

(rac) - 4- Met hy 1phefflphmede- 4- sul f ony1) - pi peri di ne- 4- carboxylic acid
[4-(2, 2, 2- 20tr|fluoro | - met hyl - et hoxy) - phenyl] - am de;

(rac)-1-(2-Cnhl oro-benzoye- pi peri di ne-4-carboxylic acid

[4- (2,2, 2-trif 1u@rChldro-breidepesubfbohg)p)peapidéreyd-kadokye;acid (4-trifluoromethoxy-

phenyl)-amide;

1-(2-Chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-

10 amide;

(rac)-1-(2-Chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-

1-methyl-ethoxy)-phenyl]-amide;

4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide;

15 (25,45)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(2R4R)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(rac)-4-Methyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-

20 trifluoro-1-methyl-ethoxy)-phenyl]-amide;

(rac)-1-(2-Chloro-benzoyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-

methyl-ethoxy)-phenyl]-amide;



WD 2011/ 029808PCT/ EP2010/ 063078 - 15 -

1- (Tol uene- 4-sul fonye- pi peri di ne-4-carboxylic acid [4-(2,2,2-trifluoro-1-
hydr oxy mewbybtaRbgeRy) - phenyl1] - am de; PCT/EP2010/063078
1-Benzenesu|fony|-piperidine-4-carboxylli5a0|d (4-1sopropoxy-phenyl)-am de;
1- (4- Met hoxy- benzenesul f onye- pi peri di ne-4~car boxylic acid (4-isopropoxy-

Sphenyl ) - am de; 1-B zenesulf 4-nmethyl -pi p r|d| 4 carboxyllc
acid [4-(2,2, z%éﬁt}%&%ﬁfnw@mﬂo %%ﬁamylp%a&f%f

4- Hydr ox neth t ol Ifon 1 i peri di ne-4-car box I|c acid (4-
trryluorgnethgiv& %?y phml i teP y

10(rac)-1-(Tol uene- 4 sulfonye plperldine 4-carboxylic acid

4-(3,3,3-trifl
Erag) 1- (To{Lelwgﬁgm%Fyﬂg l%ggﬁg&%ggﬁé% Qggﬁoxg' &9%goﬁyphenﬂ)annda
[4-(3,3,3-trifluoro-2- nethoxy-propoxy)-phenyll-am de;

(rac)-1-(Tol Ueﬁﬁﬂlﬂ%ﬂ‘ﬂo&?@)ﬁﬁz‘eﬂ%ﬁﬁﬂbhﬁ)ﬁﬁ 5 idTRE-B%M o 11@&'1(11(4 1sopropoxy-
[4 (2,2,2-trifluoro-1 5nmet hoxynet hyl - et hoxy) - phehyl] -am d

Fydromynethy%ménﬂjgﬁmﬁne 4- sulfonyl) pi peri di ne- 4 carboxyllc acid
[4-(2,2,2- trifluoro-I-nethyl-ethoxy)-phenyl]-am de;

1- (4, 4- D net hyl - pent anoyl) - pi peri di ne-4-carboxylic acid
(4-trifl uor onetiw)xyBeenstksuléoriytie; methyl-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-

1,1-dimethyl-ethoxy)-phenyl]-amide;

4-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

10 (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(3,3,3-trifluoro-2-

hydroxy-propoxy)-phenyl]-amide;

(rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(3,3,3-trifluoro-2-

methoxy-propoxy)-phenyl]-amide;

(rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-

15 methoxymethyl-ethoxy)-phenyl]-amide;

4-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide;

1-(4,4-Dimethyl-pentanoyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

20 1-Benzenesulfonyl-4-methyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;



201- Benzenesul f ony1- 4- et hyl - pi peri di ne-4-carboxylic acid
(4-trifluoromethoxy- phenyl)-am de; WD 2011/ 029808PCT/ EP2010/ 063078 - 1 6
- 1- ( 2- Chiwoaetiemgseaesul f onyl) - 4- net hyl - pi peri di ne- 4- car lpoxyEP2@ 0a630d8 ( 4-
trifluoronethoxy-phenyl)-am de;
1-(To|uene-4-su|fonye-piperidine-4-carb6Q9ric acid [4-((R) -3-nethoxy-1-
trifluoronethy

| - pr Qpoxy) - phen -am de; o .
51-(To|uene-4-§dﬁﬁ&ﬁ?ﬂgéPg@??%L#BﬂiﬂégﬁﬁﬁkQWFEdgffhafhgﬂéﬁygéiﬁydroxy-1-
trifluoronethyl -propo - phenyl | -ani de;
1-?2-ghloro-bgﬁQ@W%gﬂéﬁgﬁﬁéﬁﬁ%gifpﬁa%e-4-carboxylic aci d
[ 1- (4-chl oro- phenyl)- cycl opropyl nethyl] -am de;

1-B |1 ners diias A |G | -
tocyctopr oo ey SE YR ALIRRLL il s (A ety

4-FIuoro-1-(1-@gﬂaM%hﬁﬂhé#%gggﬁggﬁhgxﬁhkﬁkpyrazole-4-su|fony1)-piperidine-4

- carboxylic acid (4-tri oxy- phenyl ) -am de; and
1- (Tol uene- 4- sul f onye- pi peri di ne-4-carboxylic acid [1-(4-chl oro-phenyl)-

cycl opr opyl met hytmolucaBisdgilfohPFpipiRTin@alchitortbad dvd preRpnrigdrexanpl es of
conpounds of fornula (1) are selected from
trifluoromethyl-propoxy)-phenyl]-amide;

1-(2-Chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [1-(4-chloro-phenyl)-

cyclopropylmethyl]-amide;

1-Benzenesulfonyl-piperidine-4-carboxylic acid [1-(4-chloro-phenyl)-

10 cyclopropylmethyl]-amide;

4-Fluoro-1-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-

carboxylic acid (4-trifluoromethoxy-phenyl)-amide; and

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [1-(4-chloro-phenyl)-

cyclopropylmethyl]-amide.

15 Further particularly preferred examples of compounds of formula (I) are selected

from:
1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide;

(25,4S)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

acid methyl-(4-trifluoromethoxy-phenyl)-amide;

20 (2R,4R)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

acid methyl-(4-trifluoromethoxy-phenyl)-amide;



1- (Tol uene- 4- sul f onye- pi peri di ne- 4-car boxylic acid

(4-1 sopropoxy-phenyl) -am de;

(2S, 4S) - wW0200MI20808- benzenesul f onyl) - 2- hydr oxynet hyl - pi peTiER2Me/0430¢ar boxyl|
c acid methyl-(4-trifluoronethoxy-phenyl)-am de;
20(2R,4R)-1-(2-Ch|oro-benzenesulfonyl)-?-Kjdroxynethyl-piperidine-4-carboxy
lic acid nethyl-(4-trif]uoronmethoxy-phenyl)-am de; )

2011/ 029808PCT/1IE(&?BT@FI%%J8{?’Q%1P79“ -lge'gfalf@?é iacd %W%‘&%Wf}uqfﬁmieﬁméﬁ di n
e-4- carb oxyIi%Vaq'd et hyl - (4-trifluo romethoxyphenyl)-am de;

1- (3, 3-Di nethyP—B%X&?§ﬂ‘5piperidine-4-carboxy|ic aci d
(4-trifluoromethoxyphenyl)-am de;

51- Benzenesul f aniyl b AT OKHIRN Wb ARG €l BBk 588 BRI GoRRifhaf 4

trifl uoromet hoxy-pheny

1- (2-Chl oro-be Ul f@nyl) - 4-fl uoro- pi peridi ne-4-carboxylic acid (4-

trifluoronethogé?gﬁZnyl Zam de;

(rac)-1-(2-Chl oro- benzenesul f onye- pi peri di ne-4-carboxylic acid

[4- (2, 2,2-trif hugdencbQorBiny drek iRyl PPeMdiht-4- AR lic acid (4- _ _

(2S, 4S) - 2- Hydr oxynet hy1l- 1-'(t ol uene- 4-sul f ony1l) - pi peri di ne- 4- car boxylic acid

(4- trifl uor onetift@xyniliexy pheant) deiide;

(2R, 4R) - 2- Hydr oxynet hy1- 1- (t ol uene- 4-sul f ony1) - pi peri di ne- 4- car boxylic acid

(4- trifluoromethoxy-phenyl)-am de; and
1-(2-Chloro-benzenesulfonyl)-4-fluoro-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(rac)-1-(2-Chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-

10 1-methyl-ethoxy)-phenyl]-amide;

(25,4S)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(2R4R)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide; and

15 1-Benzenesulfonyl-4-methyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide.

Processes for the manufacture of compounds of formula (I) are an object of the

invention.

The preparation of compounds of formula (I) of the present invention may be
20 carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following schemes. The skills required for carrying out the reaction and
purification of the resulting products are known to those persons skilled in the art. In case
a mixture of enantiomers or diastereoisomers is produced during a reaction, these

enantiomers can be separated by methods described herein or known to the man skilled in



151- Benzenesul f ony1- 4- et hyl - pi peri di ne-4-carboxylic acid
(4-trifluoromethoxy- phenyl)-am de. Processes for the nmanufacture of
conpoundswofofiomeseBa (1) are an object of the inventionPCThP2pepHrati on of
conpounds of fornmula (1) of the present gventlon may be 20 carried out in
sequential or convergent synt hetic routeg Synt heses of the invention are
uired for c ut the

shown in the foll ch The skills re arry ng o
reaction ante bt aé& i %H agfr:]i%toﬁé‘t?gé % &h@sﬁsgﬂﬁefssang tRAigeSdtRh ‘5 hehose
persons skifbll@dng dedchiptiau bf theprea@sses have thi¢ sipeifiodncegiieh hervat.s or

di astereoi soners is produced during a reaction, these enantioners can be
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Conpounds of f%@gg h& ar gf F% accessi bl e as P |neﬂ In schene 1 on
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am ne of genera t for )a (1'V) and di nmet hyl al umi nium chloride 1n a sol vent
such as t ol tfeAa GtPMstPux tenperature. Alternatively, dioxane can be used

as solvent and trinethylal um niumas organonetal lic reagent (schene 1).
Al so, the synt Hesi hesinihesipolirmispmfndgehgimaral fammih ) ¢4r) beahidyed achi eved i n

a 10 st gpWiRe WN-QF6&Ss e?c‘é&% ﬂ%%cﬁ&né?h«ﬁ{(}?elﬁco%@ﬁﬁ&%f?@fﬁ?&%ﬁ?ar@fﬁr&or mul a

(1) are first h drolyzed er standa condi tions on treatnent
aqueous Nadmdralyzgd %Fl%mn%ﬁorakﬂwmﬁﬁeﬂtmém with agiestoua NaRf igra sobfepfsuch
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condensation reagents such as EDC, BOP or CDMT in the presence of a base such as
15  triethylamine, N-methyl-morpholine or Hunig’s base in solvents such as acetonitrile, THF
or DMF, at RT or elevated temperatures to give compounds of formula (I). Alternatively,
the acids of formula (ITI) can first be converted to the corresponding acid chloride with,
e.g., with oxalyl chloride in methylene chloride and triethylamine as a base or with thionyl
chloride and then reacted with the amines of formula (IV) to give the amides of formula
20 (D).



15 triethylam ne, N-nethyl-norpholine or Hunig's base in solvents such as
acetonitrile, THF or DMF, at RT or elevated tenperatures to give conpounds
of formulwo@2byro2gdo8er nati vely, the acids of fornula (I PCTERR010I06378 be
converted to the corresponding acid chlorjde with, e.g., with oxalyl
chloride in nmethylene chloride and triet'ﬂ |'ami ne as a base or with thionyl
chloride and then reacted with the arr'gnes of1 formula (1V) to give the

am des of formula 20(1). WO 2011/029868%¥8%/'EP2010/ 063078 - 19 - Scheme 1
H2 NN "A" (I1V) 15R R

R R
1
1 A
R1/A\N 0 R1/ \N e}
2
R ¥ o—Alkyl NaOH, MeOH/H20= R ' OH
(1) RT or reflux (1)
EDC, THF  |H
or N— ‘RS (IV)
CDMT, CH,CN | S
Y
R3
Al(Me),Cl, toluene, Al
reflux RN O
H\ R2 4 N/Az\ 6
N=As s (V) R" 7, R
L R

Alkyl is e.g. methyl or ethyl

A further alternative process to synthesize compounds of formula (I) is outlined in

scheme 2.

Thus, starting form suitably protected compounds of formula (IIa), wherein PG is a
5 protecting group, e.g. benzyl, Boc or Cbz which is compatible with the reaction conditions
applied, these are subsequently converted directly to compounds formula (Ia) on reaction
with the amines of formula (IV) and dimethylaluminium chloride in toluene at reflux
temperature or stepwise via the acids of formula (I11a) and subsequent coupling with the
amines of formula (IV) to give the compounds of formula (Ia) The protecting group can
10  then be removed by standard conditions e.g. Boc cleavage with trifluororoacetic acid in

methylene chloride as a solvent at RT, to give the compounds of formula (Ib). Subsequent



Al kyl is e.g. nmethyl or ethyl A further alternative process to

synt hesi ze conpounds of fornmula (1) is outlined in schenme 2. Thus, starting
f orm sui twibl2g1ypneegoect ed conmpounds of forrmula (ha), wher @CI/HPA10H67S
protecting group, e.g. benzyl, Boc or Cbé which is conpatible with the
reaction conditions applied these are s 8§equent|y converted directly to

conpounds forpul a ( on reacti W t e amnes, o nula ( and

di met hyl al &ﬂpii?rﬁ?ﬁl%msil?&empﬁu? p EM@P@&W%% Fdifen g tﬁ)épwi se via
the aci ds of r nu bse uent cou m nes of
formula (IW t@ﬁ 9@ % gﬁg 4y ‘Hﬁﬁﬁpga 2&3%%ﬂ5%6?3ﬂ§é?rﬂb group can
10 then be ved sta rd .C J

trifluororoége ﬁgn%%Xa Iﬁg %Eg&%%fori§mgoun83m%‘€en?Q§t&%%oxgmaads

t he conpo C
comound o Tatil GTeaeel e%i in PR Rscter ST arCR0GHRRL fﬂibh“‘i%%g
chloride; %él;gef?{ such8s {He‘iaﬁb(t 'Bdﬂi%qcpih%fhﬁ%ﬁsd?\fen?s PR &s ?H‘Fhac%&nmandoe[ base

triethylamn or in pyridine gives then rise to conpounds of formula (1).
Car boxyl i ¢ egCHURigdk bherdRttidtylaMlihe 6ADMIEP @Gk the cbllihgoﬁﬁf@scé ﬁeﬂerhmehhera)w th
an appropriate condensation 5 reagent such as the EDC, BOP and the like in
sol vents sughkras ATHrkarlgggt.onitrile and a base e.g. Hunigs's base or
trietylamne or DVAP to give the conpounds of general formula (1), wherein
A is carbonyl. WD 2011/029808PCT/ EP2010/ 063078 - 21 - Schene 2



EDC, THFH2 NNI A(IV) or..\ 6 1R CDMI, CH3CNRS Al (M) 2C1, tol uene,

H\ M"A(IV) . \ 6 15R R
WO 2011/029808 PCT/EP2010/063078
-21 -
Scheme 2
3
R’ R
PG
P ~
G\N 0 N @)
2
R ¢ o—Alkyl NaOH, MeOH7/H20 R L OH
(lla) RT or reflux (lMa)
EDC, THF | H, 22
or ’Tl/ RO (IV)
CDMT, CH,CN R®
R3
Al(Me),Cl, toluene, PG
reflux N 0
> 2
H 2 R2 4 N/A\
A Wi R R°
[Tls \R6 ( ) R5
R (1)
De-protection
R’ \
1 R
A
R1/ \N O H
R1\ 1/X \N O
2 A2 A (V)
R 4 N7\ _ 2
R |5 R i R2 N/A
R or R4 | \RG
0 R-CO,H (VI) R’
EDC or BOP (Ib)

Alkyl is e.g.methyl or ethyl
PG is e.g. benzyl, Boc or Cbz
X is halogen, preferably Cl

The starting materials that are used in schemes 1 to 2 can be prepared from

commercial compounds or compounds described in the literature applying general

5 reaction procedures known in the art and outlined in scheme 3.

refl ux



(la) 1 De-protection 1 R-..... Al--X (V) m-A2 IN 6 1 5R Ror R -CO2H
(V1) EDC or BOP Al kyl is e.g.nmethyl or ethyl PGis e.g. benzyl, Boc or Cbz
X i s hal oyerrp1ipmedosr abl y Cl The starting material $CTERRO1QI06300$ed i N
schenmes 1 to 2 can be prepared fromco ci al compounds or conpounds
described in the literature applying genéfal 5 reaction procedures known in

the art and OutIlhlurs],ecgmlpr(])ugg[sh gfr%rrghla (I1) wherein R* is alkyl or alkoxyalkyl are prepared

from compounds of formula (VII), wherein PG is a protecting group, e.g. benzyl, Boc or
Cbz which is compatible with the reaction conditions applied, which are either commercial
or known in the literature. Compounds of formula (VII) can then be treated with a base

5 such as LDA at low temperature in a solvent such as THF followed by reaction with
compounds of formula(VIII), wherein R* is alkyl or alkoxyalkyl and X is halogen, such as
chlorine or bromine, to give compounds of formula (ITa). These can then be de-protected
and reacted with compounds of formula (V) or (VI) as already outlined above to give the

compounds of formula (II).



- 22 - Thus, conpounds of forrmula (I1) wherein R4 is al kyl or

al koxyal kyl are prepared from conpounds of formula (VIl1), wherein PGis a
prot ecti fyogoupeses. g. benzyl, Boc or Chz which is conpa&Cirtdreomiotin7s he
reaction conditions applied, which are gghh_er comercial or known in the
literature. Conpounds of formula (VIl) c then be treated with a base 5
such as LDA at low tenperature in a salvent such as THF fol | owed by
reaction with conpounds of formnula(Vl SP??m erein R4 is al kyl or

al koxyal kyl and X is hal ogen, such as chlorine or brom ne, to give
conpounds of formula (l1l1a). These can then be de-protected and reacted with
conpounds of formula (V) or (VI) as already outlined above to give the
compounds of fornmula (I'lg. WO 2011/029808PCT/ EP2010/ 063078 Q23 - Schene 3

11a
(112 _Alkyl ReX (VII) R oAk
LDA, THF, -5°C _N
PG
g2 (VI
(lla)
De-protection
0
R _X
Q A" (V) RY oAkl
R? _Alkyl
(@) - 1
R4 R\ /N
HN or
2
) R-CO,H (V1) R
R

(Ilb)

Xis halogen, preferably Cl or Br
Alkyl is e.g. methyl or ethyl

Protecting group is e.g. benzyl, Boc or Cbz

Compounds of formula (Ia) wherein R* is hydroxylalkyl, can be prepared as
described in scheme 4 from the corresponding compounds of formula (IX) wherein R’ is
benzyloxyalkyl by applying the Weinreb reaction as described above with Al(Me),Cl as

5 reagent that results in simultaneous amide formation and benzyl group cleavage in R’.

Alternatively the benzyl group in R” can be taken off separately as known in the art.



De- protection X is hal ogen, preferably d or Br Alkyl is e.g. nethyl or
ethyl Protecting group is e.g. benzyl, Boc or Cbz Conmpounds of fornula
(la) wherwOroRMm2p®8hydr oxyl al kyl , can be prepared as de®criEHredoionsosschene 4
fromthe correspondi ng conpounds of forngla (I'X) wherein R is

benzyl oxyal kyl by applying the Winreb r action as described above with

Al (Me)2Cl as 5 reagent that results igQ sinultaneous am de formation and
benzyl group cleavage in R . AIternat$9@§Wefhe benzyl group in R can be
taken off separately as known in the art. WD 2011/ 029808PCT/ EP2010/ 063078

- 24 - Schene 4 s

R =&
PG PG
N ? Al(Me),Cl, toluene, N O
2 —Alkvl reflux 2
R R? O y - R2 R4 ITI/A\RG
(1X) H‘N —A s (IV) R’
Alkyl is e.g. methyl or ethyl ||?5 R (la)
Compounds of formula (IX), wherein R” is benzyloxyalkyl can be prepared as
described in scheme 5 by analogy to compounds of formula (ITa).
Scheme 5
O O
7.
R _Akyl  REX(X) R _Alkyl
O - =7
~N LDA, THF, -5° ~N
PG >°C PG
R? R?
VIl (1X)

X is halogen, preferably Cl or Br
Alkyl is e.g. methyl or ethyl
Protecting group is e.g. benzyl, Boc or Cbz

5 Preferred is a process to prepare a compound of formula (I) as defined before



Compounds of fornula (1X), wherein R is benzyl oxyal kyl can be prepared as
described in schene 5 by anal ogy to conpounds of fornula (ha). Schene 5
PG NLDA, WBBEp11/B88B8& N R2R2 (VI1) (I X) X is hal ogen, prefecalmprgoi@iocinrs Br

Al kyl is e.g. nmethyl or ethyl Protecting,group is e.g. benzyl, Boc or Cbz
S5Preferred is a process to prepare a coﬁ‘ggu'nd of formula (1) as defined
before 3

comprising a

a) reaction of a compound of formula (IT) in the presence of a compound of formula

(Iv);
3 3
1 R H, a2 1 R
A N7\ s A
RN 0 ||?5 R RN 0
R? o—Alkyl v, R? N—A
R4 R4 &5 \R6

5 (I (1

Preferably in the presence of an organoaluminium compound of formula Al(Alkyl),
or Al(Alkyl),X, particularly trimethylaluminium or dimethylaluminium chloride, in a
solvent, particularly toluene or dioxane, and at a temperature between RT and reflux of the
solvent, particularly at reflux of the solvent, wherein R, R?>, R>, R, R>, R%, A" and A’ are as
10  defined before;

b) reaction of a compound of formula (III) in the presence of a compound of

formula (IV);
R’ H R’

1 N A’ 1

A N6 A
R1 e \N O &5 R R1 TN N O
, (IV) N , A2
R - R —
R4 OH R4 ES \R6

(1) Q)

Preferably in the presence of a condensation reagent, particularly EDC, BOP or
15 CDMT, in the presence of a base, particularly, triethylamine, N-methyl-morpholine or

Hiinig's base, in a solvent, particularly acetonitrile, THF or DMF, and at a temperature



WO 2011/ 029808PCT/ EP2010/ 063078 - 25 - (I') conprising a a) reaction of a
conpound of fornmula (I11) in the presence of a conpound of formula (1V);
5(1) Prefwoablio2psest he presence of an organoal unm ni um cecpEP@0O6307Or Nul a
Al (Al kyl)3 or A (A kyl)2X particularly_bétnethylaluniniun1or

di et hyl al um nium chloride, in a solvent, particularly toluene or dioxane,

and at at erature between and reflux_ of t sol vent, rti,cul arly at
ol ux of | ERBVEB YEaneuRDRap N o PRy, A NRETCTAY - BR AD. ar B 4%

and A? are as defined before;

¢) reaction of a compound of formula (X) in the presence of a compound of formula

5 (V)
R3 H , 3
A1 \N/A\ 6 A1
R1/ \N O &5 R R1/ \N O
2 v .
R - -
R* X R ke [Tls \RG

R

Preferably in the presence of a base, particularly pyridine, triethylamine or DMAP,
in a solvent, particularly pyridine, THF or methylene chloride, and at a temperature
between -20°C and reflux of the solvent, particularly at RT, wherein R, R*, R’>, R*, R>, R®, A"

10 and A’ are as defined before and X is halogen, particularly chlorine;

d) reaction of a compound of formula (Ib) in the presence of a compound of

formula (V);
R? 1 R?
~ Al
HN 0 RVA X R N 0
(V)
2 _A? - 2 _A?
R N R N
R4 | ] \R6 R4 | ] \RG
R R

(Ib) (N

Preferably in the presence of a base, particularly pyridine, triethylamine or DMAP,
15 in a solvent, particularly pyridine, THF or methylene chloride, and at a temperature
between -20°C and reflux of the solvent, particularly at RT, wherein R', R* R’, RY, R%, R%, A"

and A’ are as defined before and X is halogen, particularly chlorine;
or

e) reaction of a compound of formula (Ib) in the presence of a compound of
20 formula (VI);



10 defined before; b) reaction of a compound of fornmula (lII1) in the
presence of a conpound of forrmula (IV); (1) Preferably in the presence
of a condeoativmmsoseagent, particularly EDC, BOP or 15 EDWEP2010/063928
presence of a base, particularly, trieth l7arri ne, N-methyl - norpholine or
Hiinig's base, in a solvent, particul arf% acetonitrile, THF or DMF, and at
a tenperature WO 2011/ 029808PCT/ EP2010/ 063078 - 26 - betwgen -10C and
reflux of the solvenR particularly at R], wherein R, RRR'R3, R4, R5, RS,
A2 and A2 are as defjlned before; c) reaBrign®@f a comgound of formla (X
in the presence ¢iNa conmpoOnd of formula 5[(1V); RN O

(VI) OH

(Ib) (N

Preferably in the presence of a condensation reagent, particularly EDC, BOP or
CDMT, in the presence of a base, particularly, triethylamine, N-methyl-morpholine or
Hiinig's base, in a solvent, particularly acetonitrile, THF or DMF, and at a temperature
5 between -10°C and reflux of the solvent, particularly at RT, wherein R, R* R>, R%, R, R®,

and A” are as defined before and A' is carbonyl.

Preferred intermediates are selected from:
Benzenesulfonyl-4-(3-methoxy-propyl)-piperidine-4-carboxylic acid ethyl ester;
4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester;

10 4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid;
4-Benzyloxymethyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester;
4-Benzyloxymethyl-piperidine-4-carboxylic acid ethyl ester;
4-Benzyloxymethyl-1-(benzenesulfonyl)-piperidine-4-carboxylic acid ethyl ester;

4-Fluoro-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-1-carboxylic acid

15 tert-butyl ester;
4-Fluoro-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide;

4-Methyl-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-1-carboxylic acid

tert-butyl ester;



(X (1) Preferably in the presence of a base, particularly pyridine,
triethylamne or DMVAP, in a solvent, particularly pyridine, THF or

met hyl enewohlhorizekes and at a tenperature between -20C amdTmEPRO10206378 t he
solvent, particularly at RT, wherein R1, 52, R3, R4, R5, R6, A4 10 and A2
are as defined before and X is halogen,'a rticularly chlorine; d)

reaction of a ¢Q un formula (I j,n .the presence, of a canmpound, of
formula (V); ?2%’?53)k?%‘gaﬂéf’é)feaiﬂ“ﬁgqlﬁ)wh‘ePIB‘Fré‘EE‘Ff@é“‘g‘FarBOH’A§éF%&aP’FﬂB’b| arly
pyri di ne, trietq¥lanine or DVAP, 15 in a solvent, particularly pyridine,

THF or nethyl ef®@“Chl ori de, and at a tenperature between -20C and reflux of
the solvent, particularly at RT, wherein Rl, R2, R3, R4, R5, R6, Al and A2

are as defined i tl: . - Ne 1 Qr
e) reaction of(%Q%g%%égﬁ§ﬂ§¥*$%?§%$gﬁ??%?ﬁﬁﬁhg gg%%égéﬂ%§§%$&giggﬁ%%ﬂnd of
20 formula (VI hter; WO 2011/ 029808PCT/ EP2010/ 063078

5 (25,4S)-1-(2-Chloro-benzenesulfonyl)-4-(4-trifluoromethoxy-phenylcarbamoyl)-

piperidine-2-carboxylic acid;

(2R,4R)-1-(2-Chloro-benzenesulfonyl)-4-(4-trifluoromethoxy-phenylcarbamoyl)-

piperidine-2-carboxylic acid;
1-(Morpholine-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester;

10 1-(Morpholine-4-sulfonyl)-piperidine-4-carboxylic acid;
(25,4S)-1-(Toluene-4-sulfonyl)-piperidine-2,4-dicarboxylic acid 4-methyl ester;
(2R,4R)-1-(Toluene-4-sulfonyl)-piperidine-2,4-dicarboxylic acid 4-methyl ester;

(25,4S)-1-(Toluene-4-sulfonyl)-4-(4-trifluoromethoxy-phenylcarbamoyl)-

piperidine-2-carboxylic acid;

15 (2R,4R)-1-(Toluene-4-sulfonyl)-4-(4-trifluoromethoxy-phenylcarbamoyl)-

piperidine-2-carboxylic acid;

(rac)-4-Methyl-4-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylcarbamoyl]-

piperidine-1-carboxylic acid tert-butyl ester;

(rac)-4-Methyl-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-methyl-ethoxy)-

20 phenyl]-amide;

4-Benzyloxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester;



- 27 - (VI) OHrk-A1 --2 V.A2 1 NN 6N 6 IRL5R R5R (Ib)(I) Preferably

i n the presence of a condensation reagent, particularly EDC, BOP or CDM,

i n the prweent@2efo8a base, particularly, triethylam ne, PRImEPROIPI063008 phol i ne
or Hinig's base, in a solvent, particul gl y acetonitrile, THF or DVF, and

at a tenperature 5 between -10C and refl Q_Of the solvent, particularly at

RT, wherein R, , ,. R4, R5, , and re as,defined before and A is
car bonyl . Pref érﬁﬁﬂ“ﬁ?ﬁ‘{E‘%@ﬂé{@?&%@ng@%éﬁé@r?@ oSsu OnYl)'PIPe“gme'4'

Benzenesul fony1-4-( 3: net -propyl) - pi peridi ne-4-carboxylic acid ethyl
ester; 4-Fluo lcﬁ)r%pgqilc aﬂ‘%‘%ﬁéﬁ& E’&X&Sm fonyl) -p ip eridin e-4- carb oxylic
acid ethyl ester; 104-Fluoro - 1- (toluene-4- sulfonyl) -p ip eridine-4-

carb oxylic aci,dy.. 4- Bel ne - Pi - di SN id
l-tert-butyl eé@?ow?g?ﬁﬁe%{%{rrm . %hgtﬁgfy%@%Oﬁ%?-sgﬁéwﬁpgﬁﬁ%%fcar b
oxylic acid et Qé(ﬂbo??lﬁc‘%{cid. 4-B en zyl oxymethyl - 1- (b en zen esul fonyl)
-pip eridin e-4- carb oxylic acid ethyl ester; 4-Fluo ro -4- (4-trifluo
ronet hoxy-p henylcarb anoyl) -p ip eridin e- 1 -carboxylic acid
15tert-kyutyl estRirther object of the invention are compounds according to formula (I) as

described above for use as therapeutically active substance.

A further object of the invention are compounds selected from 1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid [2-(4-difluoromethoxy-phenyl)-ethyl]-amide, 1-

10  benzenesulfonyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-methoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-
benzenesulfonyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(4-
methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-phenyl)-

15 amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-chloro-2-
fluoro-phenyl)-amide, 1-benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
amide, 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-
benzenesulfonyl-piperidine-4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide and

20 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide

for use as therapeutically active substance.

Likewise an object of the present invention are pharmaceutical compositions
comprising a therapeutically inert carrier and a compound according to formula (I) as
described above or a compound selected from 1-(toluene-4-sulfonyl)-piperidine-4-

25 carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-

carboxylic acid [2-(4-difluoromethoxy-phenyl)-ethyl]-amide, 1-benzenesulfonyl-



4- Fl uor o- pi peri di ne-4-carboxylic acid (4-trifluoronethoxy-phenyl)-am de;

4- Met hyl -4-(4-trifluoronet hoxy-phenyl car banoye- pi peri di ne-1-carboxylic acid
t ert - but yWoes11#29808 WO 2011/ 029808PCT/ EP2010/ 063078 - 28PCT(EP)148§3074- (2
-Chl oro-b enzenesul fonyl) -piperidine-2,§-dicarboxy|ic acid 4-methyl ester;
(2R, 4R) - 1- (2- Chl or o- benzenesul f onye- pi pe Pdine-z 4-di carboxylic acid

4-met hyl ester;

5(2S, 43) - 1 PRTERGH 6ar@@ﬁ&1&?ém4flawfwlapf(%yp rATiEdr SOl ER YRR car banoy1
)- piperidine-2-carbo

o uby 1 e R Piingnrpp ey D e PR pheny! car bamoyl)

(2R 4R) -1
1 (i phol PRz e RSB REb o mholicagd yiuerapetor RYTmlsprgide 1

101- ( Mor ph iphenyl)-am -
B

ester: (2R ARhoY-bIRLMRORAYISEY JeHHMl%)zr PirBEK I RiaBR-(2- 1 Sl 6 BR%Y Jren AF] d

4- nethyl ester;

(2S,49)-1- (ailiﬁ&él@f(@ tetBbky- Qaﬁ%}lesﬁtf()ﬂywJpaﬁérfaa{eom&ﬂ&@smrcma@mll&ﬁfrbgﬁoy 1) -

pi peri di ne-2-carboxylic ‘acid
15( 2R, 4R) - bhedg)-uside, ‘ﬂ-(3uhétﬁd5bwll)er&elﬁe%ulf6ﬂl)fl -ppesidiichpxtbphgiawtiddn harmyb) -

pi peri di ne-2-carboxylic acid;
fluoro-phenyl)-amide, 1-benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
amide, 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-
10  benzenesulfonyl-piperidine-4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide and

1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide.

Preferred are pharmaceutical compositions comprising a therapeutically inert carrier

and a compound according to formula (I) as described above.

Also an object of the present invention are compounds according to formula (I) as

15 described above, 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [2-(4-
difluoromethoxy-phenyl)-ethyl]-amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid
(4-isopropyl-phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid

20  (4-trifluoromethoxy-phenyl)-amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxvylic acid (4-difluoromethoxy-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-
piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-methoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid (4-chloro-2-fluoro-phenyl)-amide, 1-

25 benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(2-chloro-benzoyl)-
piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-benzenesulfonyl-piperidine-

4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide or 1-(toluene-4-sulfonyl)-



(rac)-4-Methyl-4-14-(2,2,2-trifluoro-I|-nethyl-ethoxy)-phenyl car banoyl | pi per
I di ne-|-carboxylic acid tert-butyl ester;
(rac)-4-N@0hphﬂpMmeridine-4-carboxy|ic acid PCT/EP2010/063078
[4-(2,2,2-trifluoro-1-nethyl-ethoxy)- ggenyl]-anide; WO

2011/ 029808PCT/ EP2010/ 063078 - 29 - 4-FlUoro- 1- (1 -net hyI 3

;é:’ :jf le,l[J ﬁ;?%ﬁt n ne-%-ﬁarbogglgcaazc?(i (el -p e%l# I:y% ntyhgetlhel) amlge for thé pr%ggrggég lo% &

~Fl uoro- 1- h fl hy e i di ne-
 Car boxyl MGER BR LR ROPR gt AEMR SR oh et el ¢ "o

accordi ng tsoaﬁé@%ékééﬁg??igﬁﬁ r|b d F%Mﬁm aseuse as therapeutically
active substance i'nvention are conpounds

sel ected from 1-(tol uene-4- sulfonyl) plperldlne 4- carboxylic acid

(4-trifluor OmatFlﬂ%Xr ?é?ﬁ'éd%r@éﬂrﬁ%ounhﬁs%t:&ﬁ&ﬁ@?é formula (1) as described above, 1-

sul fonyl) - pi peri di ne-4-car boxyl

[ 2- (4-dig | yenemRthQuinRhenydidigé-aYcklbamidsuid d-trifioromethoxy-phenyl)-amide, 1-
benzenesulfonyl pi peri di'ne- 4- carboxyli ¢ acid (4-isopropyl-phenyl) -amn de,

1- (t ol uene{(tludil 4 angeyninpsridhee-Arisayhoxad [ (2aifdotdinéthop/- pﬂeﬂyi)pétﬁﬂyi )

-am de, 1-(4-nmethoxy- benzenesul fonye-pi peri di ne-4-carboxylic acid
(4-trifl uoraiied hdenzglesnlydnyl-pipedidinel4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-
benzenesul f onyl - pi peri di ne- 4- car boxylic acid

(4-trifl uoreienkeiy: fomgDypiperadinetd; caiboxglic acid (4-isopropyl-phenyl)-amide, 1-(4-
nmet hoxy- benzenesul f onye- pi peri di ne- 4-carboxylic acid

(4-difl uor @m@hcbp(yxlyerph@qsyﬂ)nyl) -piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-

10  amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-
amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-
phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
(4-chloro-2-fluoro-phenyl)-amide, 1-benzoyl-piperidine-4-carboxylic acid (4-isopropyl-

15 phenyl)-amide, 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid (1-phenyl-cyclopropylmethyl)-
amide or 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (1-phenyl-
cyclopentylmethyl)-amide for the preparation of a medicament for the treatment or

prophylaxis of diabetes, metabolic syndrome, dyslipidemia, atherosclerosis or obesity.

20 Also further preferred are compounds according to formula (I) as described above,
1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide,
1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [2-(4-difluoromethoxy-phenyl)-
ethyl]-amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
amide, 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide,

25 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-



15 am de, 1-(4-nethoxy-benzenesul fonye-pi peri di ne-4-carboxylic acid
(4-1sopropyl phenyl) -am de,
1- (4- et weyotiengsesesul f onye- pi peri di ne-4- car boxyl i ¢ aciPdT(E£2alal063008 2-
fl uor o- phenyl) - am de, 1-benzoy|-piperidig214-carboxylic acid

e

(4-isopropyl -phenyl) amide, 1-(2-chloro~benzoye- pi peri di ne-4-carboxylic

id (4-i | - ph ) -amde, 1- T :
gg In ze E] es |u|S Wgﬁe ?(?%/E)ih%léyli? d(.feo 6-1(§},m1gh%>81-genzenesulfonyl) -piperidine-4-carboxylic
(}_ phenyl - a i%ll R{o | q?_pt fg | Sah d?- _2[ld t Qer-be enesulfonyl)-piperidine-4-carboxylic
1- (t ol uene SILHMBRGAY iR a1 e T4 darBEkyPreensstl

1- phenyl - cygl tvlnet hyl ).- am de f.or, us s..ther. ti.call. '
Subst ance. EHiaA LR oA e R R PSR CC  ca
conposi tion r S - I ' i_hert: I d
ccor di ng 1T R B b B o 8t T rom
1- (t ol uepe-d; [ -1l i digagsdy o] MHeCs- A6 ic acid (1-phenvl-
(411 ot Shet T EERR S uRfadheg g pRREU e c RSO a0 (LRI 4.

car boxyl i ¢ cagbgkdpgmieth ) -hinidr AMELibRNe-RRGMY ) -PifeyilllreaTe B oxylic acid (1-
o bensanest f o e O Re Eranys) bRyCya g deonlicacid

pi peri di nepﬁeﬁﬁrc?@lbybﬁt?ln@&hﬂ)-élﬂridesfﬁpﬂﬁmtbp@myd)ﬂa méditgdfent for the treatment
1- (tol uene-4-sul fonyl)- piperidine-4-carboxylic acid (4-isopropyl-phenyl)
-am de, 1- (o4 pagihytexys-ofheniie@nssildfdiseyses phpehardaliiss#nctsboxiyiflh natiod.
(4-trifluoronethoxy-phenyl)-am de, 1-

benzenesul f onyl - pi peri di ne-4-carboxylic acid

(4-trifl uor ometthioplalyaryfeired arecdmmpbupds a&gording to formula (1) as described above
met hoxy- benzenesul f onye- pi peri di ne-4-carboxylic acid

(4- di f1 Uor dotethh pxspaptiomyal medigameats for the treatment or prophylaxis of diabetes.

1- (4- met hoxy- benzenesul f onye- pi peri di ne-4-carboxylic acid

(4-1isopropyl phenyl) -am de, . .

1- (4- et hoxy- beMPEAES i fieryasicprIPoaN Atacsordin®indprmuladbiag deseribrd gpeyesor

fl uoro-ph |)-anmide, 1-b | - pi i di ne-4- b | i cid
(4 sopr opyke Bisaiyish okeaEa iy BaRr BryRsanabyeRg ek panALea: By i c
acid (4-isopropyl -phenyl) -amde, 1- 10

benzenesul f onyl Rﬂrﬁ%f h%{f%?ﬁfd?éngb%r&gr%)égtl (%ﬁh@}gﬂegent invention is the use of a compound
(1- phenyl - cycl opropy yl')-"am de "an

1-(tol Uene'aééq?ﬂin%qg}’(fr}ﬁﬂigfééi &aié-ﬁlag%eﬁ'a%ﬂ(ng?(yf{ai c%{rgvg)iu(i{d seleﬁed from 1-(toluePe-4-

(1- phenyl - cycl opént yl net refer are pharmaceutica

ot TR AL R 0 <A
sulfonyl)-piperidine-4-carboxylic acid [2-(4-difluoromethoxy-phenyl)-ethyl]-amide, 1-
benzenesulfonyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-methoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-

20 benzenesulfonyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(4-
methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-phenyl)-
amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-chloro-2-
fluoro-phenyl)-amide, 1-benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

25 amide, 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-

benzenesulfonyl-piperidine-4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide and



Al so an object of the present invention are conpounds according to formula
(1) as 15 described above, 1-(toluene-4-sulfonye-piperidine-4-carboxylic
aci d (4-twpf2budmeseet hoxyphenyl) - am de, PCT/EP2010/063078
1-(to|uene-4-su|fonye-piperidine-4-carbo§§llc acid [ 2-

1- benzenesul f onyl - pi peri di ne- 4- carboxyl i £~ aci d (4-isopropyl -phenyl) -anide,

Il S (():)(r) LE; Pedh(éﬁil;ﬂ)lg};eogﬁﬁlégnﬁ)e{){pgh 1ene44 Cat (t)))? )f1¥: cid (?%Ihgn)gl cyclopentylmethyl)-amide

(1;15 t4; Irr]? ][ Bg?{% e%ﬁgepne o :g)){l’?eéﬁ)ﬁ gg o e e GRlRPXY, Igrlo%h}?lams of (?1abetes

1- benzenesu| r|d carb -

trifluoroné?%%QXFS (H% aﬁﬁgébnﬂé %éx£¥%ﬂ%w(bé%§%ﬁésulfonye-piperidine-4-
carboxylic acid (4 dlfluoronethoxy phenyl ) -am de,

1- (4- met hoxy- bepge ﬁ?fﬂeﬁ?ﬁx&}ed é?llllﬂﬁflfngh{@“ the SR ehfoR tHe use of a

(4-1 sopropyl - phenyl) 1- (4- met hoxy-

benzenesyil f.gRySuRE e&rolrathgeo fﬂorﬁﬁuf)@wsl deScrdfeli@bove or of a compound selected from, 1-
(4-chl oro-2-fluoro-phenyl)-amde, 1- 25 benzoyl - pi peri di ne-4-carboxylic
acid (4-i sepleylsahrmyl))pipaidifed-hricdyhbidd ot ﬁﬁl’tﬁﬁ’&é}eﬂloxy phenyl)-amide, 1-

pi peri di ne- 4-carboxylic aC|d (4-1sopropyl - phenyl) -am de,

1- benzenesitdl gl 4-gilfoeiy]) diipeddinanbhaxydxyic &td (-(4-difluoromethoxy-phenyl)-ethyl]-

(1- phenyl -cycl opropyl net hyl ) -am de or 1-(toluene-4-sulfonyl)- WO

2011/ 029808RGd¢, ERRD 16/c0@BGF8 pipeBiline-picpbpidicrneidd4 asopyopyttphenggiachide, 1-

(1- phenyl -cycl opentyl net hyl )-am de for the preparation of a medi canent for
t he treat métluame-dswishmyl) epiperidifie-#danesgbsadith(4 opropyk pieot) -oyiddi 6+-der s
associ ated e. g w th the enzyne hornone-sensitive |ipase. Further preferred
are conffourm @@cb&raﬁmﬂgukf@lﬂ%pm@ndn(et% caibO@é@@ﬁlﬂtﬁéﬂrlgb@r@@ethaxy@henyl)-
(toluene-4-sul fonyl)-pi peridi ne-4-carboxylic acid

(4-trifl UORBHES H&@?ZW@H@@YI -RiRegidine1d-carboxylic acid (4-trifluoromethoxy-phenyl)-

(tol uene-4-su

[ 2b( 4-difl &8}1lgﬁtr§t(%é%ggﬁﬁﬁgh|§;%ﬁg%pﬁ9g boxyllsllgqce ; r%oxyhc acid (4- dlﬂuororrllethoxy- |
1 I -p - :
1 (1 of uend st dtrrig SRt Rt niufpirrine t PR BT phenyl)

E th ?Ie fl UOI(‘ISC?II?B?WO )P%XX)FIIZ%%IZH? n?_i(gl ém%xe}) b RIRELLAS q5-4rp%%h?n?—%'ce&r%o%ﬁfc%cid

1-b $§ D 4 a3 45t h ] .
a“iggfe (xh_ %%y B Bf g% %onY? E%ﬁgﬂ@%ﬁ%ﬂ 45%?%&¥B{ g%ﬁﬁ%”Bvﬁny )
4-difl %jp@ jlﬂ e L) chasrb %en - eridin e acid (4 e

( (4Ine$ﬁg %egéenesglgﬁﬁyl g.%’} %Perd eé%%%%% ﬂfgCg@4SOFﬂmylpheyD

' sopropyl - Qﬂﬁ@é/ 1)beami8ulfonyl-piperidine-4-carboxylic acid (1-phenyl-cyclopropylmethyl)-
1- (4- et hoxy- benzenesulfonye pi peri di ne-4-carboxylic aci'd

E 4- chl or o- %lrrfuﬂél&l{d)} JploRiend 4= aitfod ¢l) - plp RIEOY caforflid Aid@-pheagt-boxylic acid
4-1 sopropy
cyclopentylmethyl)-amide for the preparation of a medicament for the treatment or

20 prophylaxis of cardiovascular diseases, myocardial dysfunction or inflammation.

Particularly preferred is the use of a compound according to formula (I) as described

above for the preparation of medicaments for the treatment or prophylaxis of diabetes.

Moreover preferred is the use of a compound according to formula (I) as described
above for the preparation of medicaments for the treatment or prophylaxis of diabetes

25 Typell.



15 phenyl) -am de, 1-(2-chl oro-benzoye-piperidi ne-4-carboxylic acid
(4-1sopropyl -phenyl) am de, 1-benzenesul fonyl -pi peri di ne-4-carboxylic acid
(1- phenylwoyoliopesepy!| et hyl ) - am de or PCT/EP2010/063078

1- (tol uene- 4-sul fonye- pi peri di ne-4-carboxylic acid (1-phenyl -

cycl opentyl nethyl )-ani de for the preparation of a nmedicanent for the

treatnment or prophyl axis of. di abetes, netabolic¢ syndrone,  dysli.pi dem a,
at her oscl er osi 4 BrEHRYFEPT EGRFEST MYPRHRT CPPRIES FEQMRPEILAFBEiRGL
according to faormyla,(l)., as descri bed aboye

L Fol uene Sl 155 48chpAEaoRE RE2 SeRPBELfHsciedfiqrp -(toluene-4-sulfony))-
(4-trifl uorpign%%ilﬁyfgsx.;g%%%%yﬁc) icﬁ%@élgtgi:ﬂgprom%hg)()ﬁ-Pléenazpi-eanide, 1-(toluene-4-sulfonyl)-

1- (tol uene- on peri carbo

[2-(4-difl %ﬁ’é %’r@f ‘{JQ_?ébeBQﬁﬁyajc}d (264N, ihhé%ﬁﬂe@ﬁoxy(-jp}zegyl)-eth 1]-am|i.de,

1- benzenes pi peridine-4-carboxylic aci 4:1'sopr opy -pkényl) am de,
1- (tol uenedns skl Nor- fp@ﬁﬂfn@lz}ngefrﬂé)%ﬁircgélﬁ)(h-'i Pi@(g;%ﬂg-glg‘&1?—991&&91’-!&0‘?%@}’4-)

-am de, 25 1-(4-nethoxy-benzenesul fdnyl)-pipe -‘carboxylic acid

-tri S eridihe!l 1dQci 4-isopropyl-phenyl)-amide, 1-(4-methoxy-
(4-trifluorgreihp BhRNY darb el Qcid ( ylé)h yl)-amide, 1-( hoxy
1- benzenesul f onyl - pi peri di ne-4-'car boxyl i c aci
(4-trifl uonenrminbanfophePdoridnt-dearboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-

Y. y-pheny.
1- (4- met hoxy- benzenesul fonyl) - pi peri di ne-4-carboxylic acid (4- WO
2011/ 02980 &khTehEfR2d1OI-Pip3fididie-4-32bexydic htid ¢4-orittdroxetiphemHepylrindes, 1-(4-
1- (4- met hoxy- benzenesul f ony1) - pi peri di ne-4-car boxylic acid
(4- i sopr opyhethérenlydnzenanifoieyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-phenyl)-
1- (4- met hoxy- benzenesul f onye- pi peri di ne- 4- car bog%l ic acid
(4- chl ot®- 2nfilesdr@-petbayytbermen ehalfonylheinesiinepdgabouylivecil (G dsdporpyli ¢ aci d
(4- isopropyl-phenyl)-am de, 1-(2-chloro-hbenzoye- piferi di ne-4-car boxylic
acid (4- 5P §@}§}-@W¢ﬁ, bﬂémqt&oxy(ahqr@épesulfonyl)-piperidine- -carboxylic acid (4-chloro-2-

cycl opr opylthery by ihtcof Dy P HSHBIA- b Gy Fo e rapmpheed) boxy ! | ¢
Tedi cament STOLS A1 PRBRRERON P PEFBRyT EeP ey Sl GrEgoue T Sided,
o 2 S T ke SR B BRI e
Vor oove® priat s PR SRENR R Rk a L PRNIE L R P SR U ARG
above fOr yhen manufactured according to any one of the described processes.

Preferred is a compound according to formula (I) as described above when

manufactured according to any one of the described processes.

Also an object of the invention is a method for the treatment or prophylaxis of

20 diabetes, metabolic syndrome, dyslipidemia, atherosclerosis or obesity, which method
comprises administering an effective amount of a compound according to formula (I) as
described above or of a compound selected from 1-(toluene-4-sulfonyl)-piperidine-4-
carboxvylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-
carboxylic acid [2-(4-difluoromethoxy-phenyl)-ethyl]-amide, 1-benzenesulfonyl-

25 piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(toluene-4-sulfonyl)-
piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-methoxy-

benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-



the preparation of nedicanments for the treatnent or prophyl axis of diabetes
Type }I. A f;{ther Syefe[reg eandi???t ofdthe pLezen% inventgﬁn is the
use of a worppoumeBoaccordi ng to fornula as descri bedPabmreoi10/063f8 a
conmpound sel ected from 1-(tol uene-4- 15_§glfony1)-piperidine-4-carboxy|ic
acid (4-trifluoronethoxy-phenyl)-amni de, I<(tol uene- 4-

sul fonyl) - pi peri dipne-4-carhoxylic acid . ) )

[2- (4-di fl ?fsﬁ%ﬁ%ihﬂﬁwl;mﬁ PEsthpapliaaridds-tilluoromethoxy-phenyl)-amide, 1-(4-

e e o P B ST LB Sl R ORI Sgimy
e e e 1 DR BN PPRE . 3 R RRIH L S B
benzenesul f Ri i dinesd- ca ' | i eridine-d. ic acid (4- 2.
(4-trifluo lp%’l?%}%l?]gf)??(?% %g%}] Sﬁ?ﬁt_ﬁ%%%%?}@ﬁs%ﬁg%ﬁj Blperldme 4-carboxylic acid (4-chloro-2

met hoxy-de 3 Wi PBEH VNS i+ eDRXYL L EVIRGEM (4-; } }
(4-di fi ufg ; gﬁé?ﬁ@g%@gﬁ;/#j P%gﬂrlnﬂ)'&rg,Elp%rlﬁﬁfeb@&bbﬁylé%hq (4-isopropyl-phenyl)

1- (4- met hoxyrie nZengsstbfRAYSy I Pb pRFil HenecAbean RA%M! (4 Gsd@bshl-phenyl)-amide, 1-
e

(4-i sopropyl phenyl ) -am de,

1- (4- met hoxynfeeagfoasUbipenyiee pi-ebodilioacid( p@hbﬂyiydytleFﬁqjyﬂnétﬂquiahﬁd@arzi
fl uoro- phenyl)-am de, 1-benzoyl -pi peridi ne-4-carboxylic acid

(4-1 sopr opyt@glhemytt ulf@dyl ppipdadink-4-2arbbtydi acid€ hphy eyl piyplep ety ineetiyl --ambdex y | i ¢
acid (4-isopropyl -phenyl) -amde, 1-

benzenesul f onyl - pi peri di ne-4-carboxylic acid

(1- phenyl - cycl dpscopyfemedhisi nethridder tiedreain® Ot prQR9B08RETAERPAIGN063078

- 33 - 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid

(1- phenid - djsehsspenraerrfbal iy pfpnghiarder indemotdoprdpgh aefhod @mptisaedi canent f or
the treatnent or prophylaxis of diabetes, netabolic syndrone, dyslipidem a,
at her oscl er@81RISEFng B &ffecjive aneuntotr soppoung pesasrngdo dapdn (B s dexriped

eI RO e ST R

E L,?![ lrJ?P thkgﬁg%ﬁﬁﬁég o er}%y?}g%%éq@fa(%l%gigq)f(}{(l)llugneq'g-lsglfonyl)-piperidine-4-carboxylic

E tz?l( Z_egle]: ﬁ&g@g%-g?%dé@(@/ _r;(:)) %%h;o%i}l?pe_eﬁgli%{hg@% Ilaféi,(é, lagfi:ndzenesulfonyl-piperidine-4-

1-b - nDi 1 di -A- i . i . | ) 'd,
enze{Besg_glﬂ)?)gﬁlﬁ a%%{/’ r—1's8BHaﬁ?zlaﬁal‘rflegl&a9&%(&1%,81)—(@@1%@4—.3@??%1?@chJenHﬂl%[W— ) -am de

1- (toluen b -pl'pe -car l'i'c aci propyl - phenyl)
-am de, 1- (céfbo%ﬂwﬁw%xm@ is preRgsy] LARIL)r- AL REfod Ben AneRIRAYY ] JiferRfihd

(4-trifluoronethoxy-phen
4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-benzenesulfonyl-piperidine-4-
carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-
piperidine-4-carboxylic acid (4-difluoromethoxy-phenyl)-amide, 1-(4-methoxy-

20 benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-
methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-chloro-2-fluoro-phenyl)-
amide, 1-benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(2-chloro-
benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-benzenesulfonyl-
piperidine-4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide and 1-(toluene-4-

25 sulfonyl)-piperidine-4-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide.



am de, 1-benzenesul fonyl -pi peridi ne-4-carboxylic acid
(4-trifluoromethoxy-phenyl)- am de,

1- (4- et weypotiengsesesul f onyl) - pi peri di ne- 4- car boxyl i ¢ a®C#/EP2010/063078
(4-di fl uoromet hoxyphenyl) - ani de, 3

1- (4- met hoxy- benzenesul f ony1) - pi peri di ne* 8- car boxylic acid (4-

i sopropyl - phenyl) - am de, ) ) )

1- (4- met hoxy- pbabisabefy Rrefsyed i apthar der the Esptmspy Pf Broplylgxipf diabetes,

4- chl - 2-1.1 - ph | )-am d 1-b |- pi i di ne-4- | i id
P B e
acid (4-i SQpr Olﬁxglégpﬁ&hy‘fdn%%’gfj ] 1- benzenesul f onyl - pi peri di ne- 4- car boxylic

acid (1- phenﬁl- cycloprop am de and
1- (t ol uene-4-sul fonye- pi peri di ne-4-carboxylic acid

1- phenyl cycl o 1 t I : 1 @J‘P‘&Hie or
'E hept re;t rrgnt %? &tze%llég?g%ﬁda%@sﬂ%? ngﬁr&ﬁggg%,tg{%?g?} %@E }égé}gg?pgrrig%%ar I alﬁ’

dysf uncts oRyifa¢h inBfhlo@TBRIpRE: adBRhistetitlgah | eVfeRIveT8TouRHof ScdriiothiBrcOrdthg to
conpound according to fornula (1) as described above for the preparati on of

medi canment gofmila (has Héeabé®idover prophyl axi s of di abetes. Moreover
preferred is the use of a conpound according to formula (1) as descri bed

above for the preparation of medicanents for the treatnent or prophylaxis

of di abetes 25 ATfpehet preferiid 20 D2XEFBRGTekA2 Ah@H 063 0ré& ompddnds Accbrdihger

obj ect of the present invention conprises a conpound according to fornula
(1) as desdo fdyetlalpyedacrizdabopo dtblselcetsetorfyopiptridineliuemneedlis adifl ¢hy 1) -
pi peri di ne-4-carboxylic acid (4-trifl uoronet hox¥- phenyl ) - am de,

1- ( t ol uene-trflgeromeyoKy-phsnplerandile d-Uoloentrbrylionylapipdridine-4-carboxylic acid [2-

[ 2- (4-di fl uoronmet hoxy-phenyl) - et hﬁ -amde, 1- 5

N
benzene¥ul ftndilugspmeiiogy whemyli-siyHxamide. labgrgenesulfempropsyidingérprboxylig de,
1- (t ol -4- " sul f - pi peri di.ne- 4- car boxyl j id (4-i - phenyl

i e 1s CH R RRROR B DENBEUS APt DB Bty oty fod (1
e NG L8 i hengepeplfony-piperidine.d-crbosylc acid

(4-trifl uor(g-qgﬁggr)é}g{e%]o%r}}yﬂﬁeh%ma(rjﬂelde,]I:lge%_zenesulfonyl-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-

15 carboxylic acid (4-difluoromethoxy-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-
piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-methoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid (4-chloro-2-fluoro-phenyl)-amide, 1-
benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(2-chloro-benzoyl)-
piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-benzenesulfonyl-piperidine-

20  4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide or 1-(toluene-4-sulfonyl)-
piperidine-4-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide for the preparation of a
medicament for the treatment or prophylaxis of nonalkoholic fatty liver disease or

nonalkoholic steatohepatitis.

Preferred are compounds according to formula (I) as described above for the
25 preparation of medicaments for the treatment or prophylaxis of nonalkoholic fatty liver

disease or nonalkoholic steatohepatitis.



met hoxy- benzenesul f onye- pi peri di ne- 4-car boxylic acid

(4-difluoronet hoxy-phenyl)- 10 am de,

1- (4- met weypotiengsesesul f onye- pi peri di ne-4-car boxyl i ¢ aciPGT/EP2010/063078
(4-isopropyl phenyl) -am de, 7
1-(4-nethoxy-benzenesu|fonye-piperidineig-éarboxylic acid (4-chloro-2-

fl uoro-phenyl)-am de, 1-benzoyl -piperidi ne-4-carboxylic, acid
(4-isopropyl-p 'iq“fr P%rﬁegl,ze“_{b‘(dgm@m (Bcrﬂlb‘? lﬁ@ﬁei’é%"-eﬁpé% i ths Hes-of 2campeRYti ¢
gg:,]g el(’lg-s Lf%g@ﬁ%;tggﬁ%l%@ g{%eggfg%%bpge ar.of compound selected from 1-(toluene-4-

(1-phenyl - %ﬁ&é%—ﬁ%lii@%?%arb%n}jhg% i_ﬂgg-rugi@uoromethoxlyéphenyl)-amide, 1-(toluene-4-

1- (tol uene errdi’n Xyli'cac

(1 phenyl - XGLATPRR TR Lb AL IR ARMEALUEIBRRPLA e any one

cesses. e ing to
formul a | %eﬁ&n@ﬁﬁ%k%@fﬁeﬁ@ﬁﬁ\é%-%ﬁ&fﬁ@QHHQ@-Q%?&ﬁ-@%@ﬁﬂB-Qﬂlidé?1Qﬂﬂué’l@%ﬁf

t he descri bed proces Al'so an obj'ect of t ntion is a nethod for

the treat m@ﬂlfoﬂﬂﬂ)-pr@ﬁﬁﬁfﬂe%te&b@iyli@gci@i(@bﬁp@%ylfﬂ%\%ﬁﬁplahﬁdéYﬂ@frﬁéfﬁoxy-
1 C

dyslipidem a, atherosclerosis or obesity, net hod conpri ses

adm ni st er ibefizeabs o@D tpiv&idan®Yaridixylc £dpot T oas@ethdknghéy f-emidel 8 (1)
descri bed above or of a conmpound sel ected from

1- (t ol uene-bénsumkfudfoyelpippedindiexrboxytianbidXyttiffu@ontthoxy-phenyl)-amide, 1-(4-
(4-trifluoronethoxy-phenyl)-am de, 1-(toluene-4-sulfonyl)-piperidine-4-
car boxyl i ¢ naethokyf-Renzdnaditifdonyd)-pipetitoveyt-phrboyylic-aeidiy-Aiflwrbohethoxy-phenyl)-

1- benzenesul fonyl - 25 pi peridi ne-4-carboxylic acid (4-isopropyl-phenyl)
- ani de, 101- @rode érd-methakyf-benzenesufopdi-pifieniding-£artboxyliciasidddiisopropyl-
(4-isopropyl -phenyl) -am de, 1-(4-nethoxy- o

benzenesul ﬁ)@ﬁg}é)-p% ildﬂﬁ@ﬁthowabg@ggqspgo%)é}-g1per1d1ne-4-carboxyhc acid (4-chloro-2-
(4-trifluoromet hoxy- heqélﬁ-anid , . 1- WO 20%1/?29808PCT/EP2 10/ 063078 -
- benzenestlUPERTY @rmllg%mi i hibenroykpinsLiginect-gapaxylic acid (4-isopropyl-phenyl)-
(4-trifluoronethoxy-phenyl)-amde,  1-(4- o . :

ot hoxy- bertganea eIy e-tmban T bRt ecarbayiicacddtdsopropyl-phenyD-amide, I-
(4-difluoroenet hoxy-phenyl ).-. am de L .

L4 et hodyrisarsiRYCRPstilRol Ebe winacd (LaPggyiepigpylmethyD-amide and
(4-1 sopropyl N opmge,. e I ) o
2 el PSR BB pieeridins: - shrheoicadd b e gopenlmsy gmide

for the preparation of a medicament for the treatment or prophylaxis of nonalkoholic fatty

liver disease or nonalkoholic steatohepatitis.

Preferred is the use of a compound according to formula (I) as described above for
the preparation of medicaments for the treatment or prophylaxis of nonalkoholic fatty

20 liver disease or nonalkoholic steatohepatitis.

Also an object of the invention is a method for the treatment or prophylaxis of
nonalkoholic fatty liver disease or nonalkoholic steatohepatitis, which method comprises
administering an effective amount of a compound according to formula (I) as described
above or of a compound selected from 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic

25 acid (4-trifluoromethoxy-phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic
acid [2-(4-difluoromethoxy-phenyl)-ethyl]-amide, 1-benzenesulfonyl-piperidine-4-

carboxvylic acid (4-isopropyl-phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-

as

35



5 fluoro-phenyl)-am de, 1-benzoyl-piperidine-4-carboxylic acid
(4-1sopropyl -phenyl) am de, 1-(2-chloro-benzoye-piperidine-4-carboxylic
acid (4-iwopnopmebsophenyl ) -am de, 1- PCT/EP2010/063078
benzenesulfonyl-piperidine-4-carboxy|ic_%g[d

(1- phenyl -cycl opr opyl net hyl ) - am de and

1-(tol -4-sul f - pi i di ne-4- b i ' ST

(1 phenyl - EHRRBBEEH HebhyoY aRicas AT es rereoat dpareaesboR weriding

t t t | axi dj | 10, di di.gl

dyst uncti oGPPI el SRR R ol ot 1 S8 i FC B Himsr

ef fective aumunty oL i@ campIASPHAINR LR HhRuldd 35, HRaHHHd above
L (tol uene ot LORYE ARl 0 SRRRRKY-ShA5h dmide.1-(s-methony

(4-trifluo oxy-phen

1-(tol U,Q?Peb‘éﬁ?éﬂ'einﬂﬁ%}?);)@%&?&ihéiﬂf@f%ﬁﬁé Roxyd-is6 1%%29 henyl)-amide, 1-(4-
[ 2- (4-di fl uor onmet hoxy- phenyl) -ethyl|-:am de, 1-%e e%esulfonyl-plperldlne-4-
15 car boxylh&h&§i-berzéndsa@ORIPYIpeRBRRYA-Yarbailid@cid (4-chloro-2-fluoro-phenyl)-

1- (t ol uene-4-sul'fonye- pi peridi ne-4- carboxylic acid (4-isopropyl-phenyl)
-am de, 1- (Aidgt exyopgizenesahiamoeyld fat (4dis p?laﬁﬁm&wldrﬁida,qi-@-chloro-
(4-trifluoronmethoxy-phenyl)-am de, 1-benzenesul fonyl-piperidine-4-

car boxyl i ¢ baszayl)¢giptridihkdotobmiytioxyld phesopltJpydpheieyl)-amide, 1-benzenesulfonyl-

1- (4- et hoxy- benzenesul fonyl) - pi peridi ne-4-carboxylic acid

(4-di f | uor piprilixey4-phdoyyl)cain dephehy(-dechgtrbppynethd0) -amide and 1-(toluene-4-
benzenesul f onye- pi peri di ne- 4-car boxylic acid (4-isopropyl-phenyl) -am de,
1- (4- nEt hexlfomdhppaddinesbearbyxybic peidi(Hipheny-ayslopentylneshdtaehide.

(4-chl oro-2-fluoro-phenyl)- am de, 1-benzoyl-piperidine-4-carboxylic acid
(4-1sopropyl -phenyl) -am de, 1-(2-chl orobenzoye-pi peri di ne-4-carbaoxylic

aci d (4-i sopr opytepsading methgdfordhe wreyprepbarprioPhyiayis of nonalkoholic fatty liver

pi peri di ne-4-car boxylic. acid - phenyl - cycl opr opyl net hyl ) - am de and

1- (tol uene dcassor aghrlbAhalc sratliePattim v AIb P EBIg TP Heee Yt AerRg &1

(1- phenyl - cycl opent yl hyl ) -am.de. WO 2011/ Q29808PCT/ EP2010/ 063078 - 36 -
Particul ar Iei/fg%’r"g]a@rc%gggﬁtas%zgzgf’éjf“ﬁc?&cqrgpgttﬂgorf?‘g%fﬁﬁmle%?g %&WI axis of

di abet es, which nethod conprises adm nistering an effective anount of a
conpound according to fornula (1) as descri bed above.



Moreover preferred is a nethod for the treatnent or prophylaxis of diabetes
Type I'l, 5 which nethod conprises adm nistering an effective anount of a
conpound wocoridizegest o fornula (1) as descri bed above. PCTAPRaob3®rS
preferred enbodi nent of the present |nvegb|on are conpounds according to
formula (1) as described above,

1- (t ol uene- 4-sul fonye- pi peri di ne- 4- garbo&y c acid (4-

trifluoronet hoxy-phenyl) - ani de, ssay procedures
1- (t ol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid [2- 10

(4-difluorqmet hoxy- nyl)-e 1] - am de, e o )

1- benzenes&rpéwf%pﬁgﬁv%amgﬁigré& %B&(ané Sgpsifive kinasgiSligpy | - phenyl ) - ani de,
1- (tol uene- 4-sul fonye- pi peri di ne-4-carboxylic acid (4-

i sopropyl - pheylipg:abiNkeas prepared from commercial human brain polyA+ RNA and used as

g‘ 4( fl’ Irr]?lt Bgéﬁmnggﬁ%e 1%%%%111%)31 %{ge P@kg(? ééncyre&g ai}ulﬂ%ﬁgﬂ)ﬁ)ﬁlﬂa% I—algll 6RF with a 3’-His6

1- benzerfes g dhislfu lqngtzh igparewas dendsongd the p&aitdBAGvector and the DNA-sequence of

trifluor 0”%&%93%1 REMk) wWAT L dhed] THdA @Rﬁﬁ‘%&rr&% Mﬂ@ﬁﬁﬂ'cﬁ&féﬁf@ﬂh@@r}h@é pg- 4-

15 carboxylic acj oro thox hen

1- ( 4- met hoWps Hé"rﬁizt@ﬁé’f’é‘tﬁfolr@rfgi)g co ﬁfﬁ@ﬁ B Cc%qsgtsw bpemiddPYA was used to
(4-isoprop leneﬁb@&)ﬂtéred dutevirub-s(dtkITB roxain generation. The sequence of the encoded
benzenesul 6$ er8 i ne-4-carb

(4- chloro %ﬁfa%Yeﬁ%4%£ﬁ%§Qﬁ ¢ pitonal Grisrinel Fisos98i ¢ aci d
(4- |sopropyl phenyl) -anlde 1- (2-chl oro- benzoyl) - piperidine-4- carboxyllc
aci d (410 sépPopyin-phdivytion: Cauke 5.51 blegly & oadls ek prosspg Ipurpen fudli leegth 25 L-His®,

4- carboxyl isg jac cﬂlt&ﬁ f%%gh\gic YE QO QRyE TeBlo) -2/ A8 9886 viable.

1- (t ol uene- 4- su fony eri di ne-4-carboxylic aci

Une' 17 oat mor SPrgPitp I i<k B HEratieshird B FRE G @fila%ﬁﬁ?eéf FL e

nonalkohollg ﬁ@ﬁ? Eﬁeﬁé't'ﬁchégfeNﬂﬁngrﬁ ﬁ?%@?gnd%r 1%9 @» ghfornula

(1) as descrl (bov e repara i%n

et gt SO 6 BRI B M st

furtherpr efgLifes 7%@@#’&%%1 9efmiah8n Rbe%%ﬁ)% al BYE 0 “Ldb?oltlkb@w#s@ £dRb t@
conpound according to fornula descri bed above or of a conpound

sel ected from findltcehsen@tidn f&ws«feﬁrbxﬂshrrﬁh%of% i SR - A 1e@h RPNk ifgGdifat 25k
(4-trifluoronet hoxy-phenyl)-anide (tol uene- 4-

sul f onyl) - giges hith NMeCASelableryleins wagé shixed with 60 ml of pre-washed and equilibrated

[ 2- (4-di fl uoronet hoxy-phenyl)-ethyl]-amde, 1- 5

benzenesul NIAYTApigaesse dQrger 300D olloiwied bacinablidg érsbprapyld; ghainy) 4°C; ami de,
1-(tol uene-4- sul fonye-pi peridi ne-4-carboxylic acid (4-isopropyl-phenyl)
-ani de, 1- (cdntmigggaciny 100 e Aesinlahdistengigear dett erfemitr. Canpbotaydnit evas cingoved,
(4-trifluoronet hoxy-phenyl)-am de, 1-

benzene2Ul fthawesinpigsbed i t ecmtoﬁggb@gs)zehuslrg(ﬁ wlumes of Base Buffer containing 0.2%

(4-trifluoronet hoxy-phenyl)-am de, 1-(4-
Lubrol PX. Centrifugation was done again, then the supernatant discarded. The resin wass

poured onto a 0.8 um membrane in a disposable filter unit (Nalge 450-0080), and washed
with 5 volumes of Base Buffer containing 0.2% Lubrol PX. It was then washed with 30
volumes of Base Buffer containing 60 mM imidazole pH 7.5 at 4°C. The protein was

25 eluated with 5 volumes of 25 mM Tris-Cl, 300 mM NaCl, 200 mM imidazole, 10 mM 2-
mercaptoethanol, pH 7.5 at 4°C by tumbling resin with buffer end-over-end , 30 min., 4°C.
The resin was captured on a 0.2 um membrane disposable filter unit (Millipore SCGP U02

RE) and the eluate collected in the reservoir. The eluate was concentrated using a 30k



met hoxy- benzenesul f onye- pi peri di ne- 4-car boxylic acid

(4-difluoronet hoxy-phenyl)- 10 am de,

1- (4- met weypotiengsesesul f onye- pi peri di ne-4-car boxyl i ¢ aciPGT/EP2010/063078
(4-1isopropyl phenyl) -am de, 0

1- (4- met hoxy- benzenesul f onye- plperldlne ﬁ carboxylic acid (4-chloro-2-

fl h d | - dj 4-

(40 ?Lgpfoﬁwwp@@?wﬁfugahﬁ&g leq BaBRlis yhBatote Vel G 3t a0z 2t o
i sopr

e enasur B 3?%4 Bk 8T, By fimes agaipst 2 L of 10% glycerol, 25 mM Tris-Cl

(1- phenyl - %ﬁﬁ rl\?ﬁl (;rf oV lE)D’%{nne %%BT’JIS H,7.5.at 4°C. The protein was filtered using

1- (tol uene- ul'fonyl)™- piperi carbogyllc acrd

(1-phenyl - %dezglﬂ?gfrs% %E{e*ﬁfﬂe) ﬂﬁhﬁdﬁe 6@%0@8?52?[?{%&8&9{ d;ﬁlcgl‘?t%tﬁﬂl%&t for

t he treatnent axl s non Iver | Ssease or

nonal kohpl iGlcgheARIE Q@stdrBér&e at 280 nmRise £Id0edo k% CItnh?m%Sle ﬂEld@va‘éQ@?%&g‘d

according to fornula (I) as described above for the epar ation of

nedi cament othPrTHeYRotelLRhIREed At -gorOphy! axi s of nonalkohollc fatty 20 liver
di sease or nonal koholic steatohepatitis. Al so an object of the

invention is a nmethod for the treatnent or prophylaxis of nonal koholic
fatty |iverHghas&E@EniunerSuisitkeligpise (HSEAt eAy@PAinhibision\wkéayh met hod conpri ses
adm nistering an effective amunt of a conpound according to formula (1) as
descri bed above or of a conpound sel ected from

1- (t ol uene-HiSIsanzmayetipiypesintkiase-ed bg arcbloxiphdtdc 2B5ayaesing £,4-dimefdapior biret hoxy- p
henyl) -am de, 1- (toluene-4-sulfonyl) -p ip eridine-4- carb oxylic acid
[2- (4- di firpmohtithoyyted Al $t. LetinyWD) aam@@tratt Typigallyz bhesM Zdnyl -p ip
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1- (tol ueneyfys 1.29% SDS and 0.6% Tr1ton X-100 were added and the mixture was incubated at room
temperature for 15 minutes. Product production was monitored by reading absorbance at

405 nm on an Envision Reader (PerkinElmer Life and Analytical Sciences, Shelton, CT).
20 Cellular assay:

The following assay was used to measure the effect of the compounds to inhibit lipolysis in

intact cells (adipocytes).

3T3-L1 pre-adipocyte cells were plated into 96-well plates at a density of 20,000 cells/well
in 200ul growth media (DMEM / 10% Calf Serum/ 1x antibiotic-antimycotic) until

25 confluent. At48 hours post- confluency, the medium was removed and the cells were
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| ength HSL-Hi s6, 48 hr., containing 25 |.IME-64. Cell count: 1.78 x 1010

cells/m, 0¥ mUabbe FER) The v@kevethidRtkry Olak £ @ith elihten e encgluspandssd in
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2 lig antipain/m, pH 8.0 at 4Cin a final volume of 475 15 mM wth 3.75 X
107 cel | s/ Wb.weBahitesati on was done at 3 x 30 sec., Lubrol PX was added to
0.2% final concentration followed by stirring for 15 mn. at 4C and
centrifugation at 25k x g, 60 mn., 4C. Soluble proteins were m xed with 60

nm of ptk- vidshipalyaisdsseruias perienmesd aifollorn. Aradipocyies agerivabed 2y with208wled by
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15 1.6 pM final. One hundred fifty ul of the diluted compounds were added to each well (in
triplicate) and the cells were preincubated 30 min at 37° C. Forskolin (50 uM final) was
added to the wells and the cells were incubated 120 minutes at 37° C. One hundred ul was

collected into a new 96-well plate for glycerol analysis. The amount of glycerol produced

was determined using a glycerol determination kit (Sigma).

20
HSL hum HSL hum HSL hum
Examples Examples Examples
1Cso (UM) 1Cso (uM) 1Cso (uM)
1 0.08 3 12 5 0.12

2 0.24 4 3 6 0.12
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piperidine-4-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide and their
pharmaceutically acceptable salts can be used as medicaments (e.g. in the form of
pharmaceutical preparations). The pharmaceutical preparations can be administered
internally, such as orally (e.g. in the form of tablets, coated tablets, dragées, hard and soft
gelatin capsules, solutions, emulsions or suspensions), nasally (e.g. in the form of nasal
sprays) or rectally (e.g. in the form of suppositories). However, the administration can also
be effected parentally, such as intramuscularly or intravenously (e.g. in the form of

injection solutions).

The compounds of formula (I), 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid
(4-trifluoromethoxy-phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid
[2-(4-difluoromethoxy-phenyl)-ethyl]-amide, 1-benzenesulfonyl-piperidine-4-carboxylic
acid (4-isopropyl-phenyl)-amide, 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
(4-trifluoromethoxy-phenyl)-amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxvylic acid (4-difluoromethoxy-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-
piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-methoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid (4-chloro-2-fluoro-phenyl)-amide, 1-
benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(2-chloro-benzoyl)-
piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-benzenesulfonyl-piperidine-
4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide, 1-(toluene-4-sulfonyl)-
piperidine-4-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide and their
pharmaceutically acceptable salts can be processed with pharmaceutically inert, inorganic
or organic adjuvants for the production of tablets, coated tablets, dragées and hard gelatin
capsules. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts etc. can be

used, for example, as such adjuvants for tablets, dragées and hard gelatin capsules.
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Suitable adjuvants for soft gelatin capsules, are, for example, vegetable oils, waxes,

fats, semi-solid substances and liquid polyols, etc.

Suitable adjuvants for the production of solutions and syrups are, for example,

water, polyols, saccharose, invert sugar, glucose, etc.

5 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 polyols, etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
10  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), 1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(toluene-4-
15 sulfonyl)-piperidine-4-carboxylic acid [2-(4-difluoromethoxy-phenyl)-ethyl]-amide, 1-
benzenesulfonyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-(4-methoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-
benzenesulfonyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide, 1-(4-
20 methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-phenyl)-
amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-chloro-2-
fluoro-phenyl)-amide, 1-benzoyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
amide, 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide, 1-

25 Dbenzenesulfonyl-piperidine-4-carboxylic acid (1-phenyl-cyclopropylmethyl)-amide, 1-
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(- ohl orbr SPHGERT e ey ArDRED A HEREBU kY satisetsd sl Bk yIdeE ci o
(4-isopr Op)akgqhhemy)lspherat‘/ﬂtﬁesl -mietiy2-nedriph blin O@2zg\ahil-th@lhixture was stirred for 2 h
N N TR T
ropyl met hyI2p hearRdemtﬂ tom@te@bu@ﬁ dmezreacgiahf dhy réactiorphpgurajswmﬁmeldcbﬁw&eo
aci d (1- phepyh 3Gyt %ﬁ%bﬁ?lﬁ%ézr ﬁ{é'lﬁfe ﬁxggetsgkﬂrﬁte(ﬂ)g g%ﬂ@ﬁ}rér}%ashed

acceptable s Its can Iﬂirocesse tlc norganlc or
or gani c'hdjwithadeapenust CQF@@HG?W@@V@ﬂ‘@§QF§%§Sd€@&ﬂ€HeY§bF@¥§0 fthggees

and hard gebadidpdifieddRIubieshrobRedRgchy (@\QOEt@lteptraﬁ@ dléiﬁ'fﬂo\ﬁﬁb key 8%} toer eof ,
talc, stearic acid or e. use exar y;>enyﬁCh

bl avant - 0 It Gnens suPadb bt fiaF B paTAE P 4R
2011/ 029808RGd¢ ERZAB1)AOH B3O8 selidd BIS (ESI): 448ui (MHI' e adjuvants for soft gelatin
capsul es, are, for exanple, vegetable oils, waxes, fats, sem -solid
substances and liquid polyols, etc.

15 Example 2: 1-Benzenesulfonvl-piperidine-4-carboxvlic acid (6-isopropyl-pyridin-3-vl)-

amide

This material was obtained in analogy to example 1 from 1-(phenylsulfonyl)-4-
piperidinecarboxylic acid (0.094 g) and 6-isopropyl-pyridin-3-ylamine (0.084 g) to give



Sui t abl e adj uvants for the production of solutions and syrups are, for
exanpl e, water, polyols, saccharose, invert sugar, glucose, etc. 5Suitable
adj uvant swban1/mpsest i on sol uti ons are, for exanple, wat@CI/ERRei0l06d03s

pol yol s, glycerol, vegetable oils, etc. Sui t abl e adj uvants for
suppositories are, for exanple, natural'é?'hardened oils, waxes, fats,

sem -solid or i ol yol s, reove r.maceut i ca|

pr epar at i oree %%Hg{fé-ﬂjfgmem@g@fpm e 46y B aﬁ@“? isopgopyl-pyridin-3-yl)-

Vi SCosi t y- iantide@039g) asbshanecai]. M3 @Si): 3g2 VHARt ti ng agents, enulsifiers,
sweeteners, colorants, flavorants, salts for varying the osnotic pressure,
buf fers, masking agents or antioxidants. They can also contain still other
t herapeutically val uabl e substances. In accordance with the invention, the
compounds of fornula (1), 1-(toluene-4- sulfonyl)--lperldlne 4- carboxylic
aci d (4-trifxnmelgindtBeagenesulionyl piperidine-4-tarbogylicagic (§=mgthoxy-p ridazin-3-yl)-

sul fonyly - ghﬁ@gldlne 4-carboxylic acid [2-(4- dlfluoronethoxy phenyl) - et hyl ]
-am de, 1- benzenesul f onyl - pi peri di ne-4-carboxylic acid

(4-isopropyl -phenyl) -am de, 1-(tolugne-4- Ifonyu pi peri di ne-4-carboxylic
acid (4-isopropy|-pheny|) -ani 1- ?Q

(4- trlfluoronethoxy phenyl) am\de; H
benzenesul f onyl - pi peri di ne- 4- carboxyllc acid
(4-trifluoronethoxy-phenyl)-am de, 1-(4- 20
nmet hoxy- benzenesul f onye- pi peri di ne- 4- carboxyl‘g a%Nd

(4-di fluoronet hoxy-phenyl)- an de,

1- (4- met hoxy- benzenesul f onye- pi peri di ne- 4- car, oxyllc aci d

(4-1sopropyl phenyl) -am de,

1- (4- met hoxy- benzenesul f onye- pi peri di ne-4-carboxylic acid (4-chl oro-2-
f 1 uor o- pherhliy matreiridlewasbblneémexbiyll anplogeta ekanmglell dranbboxphenglsaldomyl)-4-

4
(41 s0pr opy pgagm;afeég%boxg 53 0hh2) G BLREREBY SRl TAMRE Frf B ©
benzenesul ftoaiyE thsi éniﬁné%ﬂﬁQ@XblPliPér@@pdl carboxylic acid (6-methoxy-pyridazin-
(1- pheny] - oy@)-api@ploTRihyd A o R solld. MS (ESI): 377.1 (MHY).

Example 4: (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxvlic acid ethvl-[4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide
N N
O
O

15 This material was obtained in analogy to example 1 from 1-[(4-methylphenyl)sulfonyl]-4-

piperidinecarboxylic acid (0.14 g) and (rac)-ethyl-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-

phenyl]-amine (0.116 g) using EDC as coupling reagent, DMAP as base and THF as

solvent to give the desired (rac)-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid ethyl-

[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.187 g) as a crystalline white solid.
20 MS (ESI): 499.3 (MH").



WD 2011/ 029808PCT/ EP2010/ 063078 - 46 -

(tol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid

(1- phenylwoyoiiopeseyl et hyl ) - am de and t hei r phar naceut iPCalHPR01206390% abl e
salts can be used for the prophylaxis or %reat ment of di abetes, netabolic
syndr one, dysI i p| dem a, atherosclerosis é d obesi ty. The dosage can vary in
wide limt f course, fitted to the individu uirements
in each 5 23 F?R?tﬁ?téf’rn ‘étg?étmg Hlabeéﬁg(f%@ etlthﬁl 4?1@ s%ﬁ%rodr'%eﬂﬁ’dﬁﬁ%x@t ration a
dai |l y dosaghenfl]-abond: 0.1 ng to 20 ng per kg body weight, preferably about
0.5 nmg to 4 ng per kg body weight (e.g. about 300 ng per person) di vi ded

t f . of
'tﬂeosg[rg :[@E&n aéenﬁhxbe{l%éé’%%@ho%(g Jud- gﬁ,f?rlﬁwpﬁoﬁl% V@\ﬁ/ etho% anf?lpﬁgt
t he upper Ibiynfinst =g$tw1edﬁréb€ﬁtléat¢<ahrebetl(ex(ee@dedhvdfeif P AP asb@nbfnﬁowed be

i ndi cat ed. 1@ Ren WIHENAIP s étéﬂdé%& hetfﬁdref}%eéd%@ést er by Exanples, which

have no limting character. I n case t e preparative exanples are
obt ai ned a m xture ntioners, ure ena rs, can be separated
WO 2011/ 02$8DRS err/arzm%ﬁééé%z i R R T bheTiming:

1- (Tol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid
(4-trifl uorpietaobyipheiyf)uroashddetro-benzene (4.24 g) and (rac)-1,1,1-trifluoro-propan-2-ol

% Ef}fo'rvgt 23(1% 99%%8%9%&?&’9(%0 gmlgh{?g& ol a?go%‘("‘& ﬂér% w%?iu?d Oatt %%%s?(%(zgﬂgﬂ%
were treat @and P mirtirg mae reflarechfag A haitm plrrﬁeweeldaﬁcdwwnh diduied rquenug AiLL ne

(0,2 9)1@”@nH$§rtiﬂ(%1TeH'b@tw%§ eyl e{c'e%@e I wake TRE 1 cs were separated, dried over
4-trifluoronet ox-gnlllne 0176 éﬁ)fgena dstlrrln

continued FHESQN the sebyent s th e@&ﬂﬁwﬁe P SR %éd“tltrerfl (e T aRTr on

m xt ur e wasnqRyltdthégNddn ek weBrovat iy (6. 08 ttadtevas ndedadidiea it Su M rifGlifich .
| ayers were separat ed and the organic Iayer washed 10 with 2M aqueous KHCC3

t hen drled S Ive apoyr ted o) f the r Sld
purified by aﬁ)'?'a 233?}%? Oro B ﬁt\ﬁ ?@ enzﬁrrl% ¥ 11i‘rom F@O%% to
give 1-(t olvweﬂleychcoganatadmy ij qylede/iCdGIﬁ%, m%mgbw@drlaMammrlc pressure for 12 h.
(4-tri fﬁyorﬂ@%ﬁﬁ%é/w&*}ﬁfé}‘é& off A HRratPeonéh e AT gﬁvest‘l'{le la8siriBrdcRal) -

443. 1 (MH).
(2,2,2-trifluoro-1-methyl-ethoxy)-phenylamine(5.8 g) as a light yellow oil. MS (ESI): 206.1

(MH").

Example 5: (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxvlic acid methvl-[4-(2,2,2-

20 trifluoro-1-methyl-ethoxy)-phenyl]-amide

SO0

This material was obtained in analogy to example 4 from 1-[(4-methylphenyl)sulfonyl]-4-

piperidinecarboxylic acid (0.014 g) and (rac)-methyl-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-
phenyl]-amine (0.11 g) to give the desired (rac)-1-(toluene-4-sulfonyl)-piperidine-4-

25 carboxylic acid methyl-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.123 g) as a
crystalline off-white solid. MS (ESI): 485.3 (MH").



15 Exanpl e 2: 1-Benzenesul fonyl - pi peri di ne-4-carboxylic acid
(6-1sopropyl-pyridin-3-yl)- amde This material was obtained in anal ogy
t o exanplwoXofwwnsog- (phenyl sul fonyl)-4- pi peri di necar borgiriEP2@oioe3o(®. 094 g)
and 6-isopropyl-pyridin-3-ylamne (0.084.g) to give WO

2011/ 029808PCT/ EP2010/ 063078 - 48 - t he'égsfi red

1- benzenesy| f onyl - pi peri.di ne- 4- car boxyl i id (6-isopro -pyridin-3-yl)-
ami de. (0. od6eRgyAa %ip%r%rr@bqriaﬁ?ra&)sn%ég?@?ééé:t?ﬂew}:nl?é/tLyléyﬁlawb-e 3:

1- Benzenesyphkoyly-hmpigper i di ne- 4- car boxylic acid (6-net hoxy-pyridazin-3-yl)-
5 am de This material was obtained in analogy to exanple 1 from

1- (phenyl suyhfo =A- Nl LdEnec OXW J £ . agl 0 [ )| .

o- ot hory- it et A s ARl PEIRAT L ottt B oRf phenylprmine

1- benzenes biyffontan gk dieteoxycahemdatyin agiondvigedmweathd dycapyanagiaini n- 10
3-y1)-amg depd l%&lﬂari&é(la@R@faBdw@!htsﬁrrigg)'fgﬂosb@ HyEalldctiod Aith LiaMat hecdridgp! e
4. (rac)-1-(Tol yene-4-sul fonyl)-pi peridine-4-carboxylic acid ethyl-

[ 442, 2, 2- t?F?P#ﬂgﬁﬁgFuﬁ%PHVFJé?%oxy) -phenyl] -amide 15 This materi al
was obtained in analogy to exanple 1 from 1- [(4-nethyl phenyesul fonyll -4-
pi peri di necarboxylic acid (0.14 g) and (rac)-ethyl -
[4-(2,2,2-trifluoro-1-nethyl-ethoxy)- phenyl] -amine (0.116 g) using EDC as
coupling rg $ohas.4 0o DLph@rfiaXR (1S 9Ll

(rac)-1-(to E- 4 JOX AaCT O
et hyl [ 4- ( 2 12methyl-pthorr prridingt Hihmédehoxy) - phenyl | -ami de (0.187 g) as a

crystalline white solid. 20 M5 (ESI): 499.3 (MH).
Y 0~
\
OO\\(\Q\O
O

This material was obtained in analogy to example 4 from 1-[(4-methylphenyl)sulfonyl]-4-

10

piperidinecarboxylic acid (0.14 g) and (rac)-6-(2,2,2-trifluoro-1-methyl-ethoxy)-pyridin-

3-ylamine (0.1 g) to give the desired (rac)- 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic

acid [6-(2,2,2-trifluoro-1-methyl-ethoxy)-pyridin-3-yl]-amide (0.2 g) as a crystalline off-
15  white solid. MS (ESI): 472.1(MH™").

Preparation of starting material, (rac)-6-(2,2,2-trifluoro-1-methyl-ethoxy)-pyridin-3-

ylamine:

i) To a solution of 2-chloro-5-nitro-pyridine (1.74 g) and 1,1,1-trifluoro-propan-2-ol
(1.097 g) in DMF(15 ml) under an argon atmosphere was added under ice cooling NaH
20 (0.528 g, 55% suspension in oil). The mixture was stirred for 3 h at RT then partitioned
between diethyl ether and water, the layers were separated dried over Na,SO4 and the
solvent was evaporated off to give (rac)-5-nitro-2-(2,2,2-trifluoro-1-methyl-ethoxy)-

pyridine as brown oil (2.28 g) that was used in the next step without further purification.

i) (rac)-5-Nitro-2-(2,2,2-trifluoro-1-methyl-ethoxy)-pyridine (2.23 g) in methanol (30

25 ml) was hydrogenated over Pd/C (10%, 500 mg) at RT and at atmospheric pressure for 12
h. The catalyst was filtered off and the solvent removed in vacuo to give the desired (rac)-
6-(2,2,2-trifluoro-1-methyl-ethoxy)-pyridin-3-ylamine (1.91 g) as a brown oil. MS (ESI):
270.0 (MH").



WO 2011/ 029808PCT/ EP2010/ 063078 - 49 - (i) Preparation of starting
material, (rac)-ethyl-[4-(2,2,2-trifluoro-I|-nethyl-ethoxy)- phenyl]-am ne:
Thi s mat ewpab1virssopr epared from PCT/EP2010/063078
(rac)-4-(2,2,2-trifluoro-I|-nethyl-ethoxy)s;phenyl am ne by, first a
standard acetyl ation reaction (acetic anhydri de, DVAP as base) followed by
5 reduction with Li AlH4 using standard literature procedures. (i)
Preparation of (rac)-4-(2,2,2-trifluoro-I|-nethyl-ethoxy)-phenylanm ne: a)
To a solution of 1-fluoro-4-nitro-benzene (4.24 g) and

(rac)-1, 1, Extmipfd 11d#(Gohreoparsulfoo}l) {pdpsititn gl -caitboadet it HiibepropOxyrphenyhider an
argon at m)sd% e was added at RT Cs2CO3 (13.04 g) and the m xture was
refluxed f h. It was then acidified with diluted agueous HCL 10 and
partitioned between ethyl acetate andczlat er. The | ayers were separated,

dried over Na2SO4 and the sol ves \hen r ad off to give
(rac)-1-nitro-4-(2,2,2-trifl oor{ }5 N —b&nzene as brown oil (6.74
g) that was used without further\ptvif4/catiwn H
(rac)-1-nitro-4-(2,2,2-trifluoro-1-nethyl-ethoxy)-benzene (6.74 g) in

met hanol (80 m) were hydrogenated at RT over P4 10% 500 ng) under

at nospheric pressure for 12 h. 15 The catal yst iltered off and
filtrate concentrated in vacuo to give the_desi Ned”(rac)-4-

(2,2,2-trifluoro-1-methyl -ethoxy)-phenyl amye(% 8 g) as a light yellow oil.
M5 (ESI): 206.1 (MH). Exanmpl e 5:

(rac)-1-(Tol uene-4-sul fonyl) - pi peri di ne-4-¢arboxylic acid nethyl -
[4-(2,2,220 trifluoro-I|-nethyl-ethoxy)-phenyll-anm de This material was
obt ai neds i MIANALREAN W HXAAR] § HhaldeP éaan{rp(lélr %hhw[(lgnﬁ&w@%ﬁﬁmhtnym-

pi peri di necar boxyl i % acid (0,014 g and (rac)- rrehpy - ]

[ 4- (2, 2, 2- AR IdiRscabox it asid (OddR gx{and LrisepkaPPxy-ghehdaine{4.099 gktg gjiatke t he
desired (r @egirek (-{toluegpa-shifoblh-@mekidiny-pesibdkyle-id @ﬁs@ﬁbp@mbh&gacdrﬂide

Crystal 11 nd0 57 8 Gt aBt o AT ol SABRMY Py e O (01 ) e

Step A): 4-(4-Isopropyl-phenylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester

Piperidine-1,4-dicarboxylic acid mono-tert-butyl ester (2.293 g) and 2-chloro-4,6-

15 dimethoxy-1,3,5-triazine (1.84 g) in acetonitrile (50 ml) were treated under ice cooling
and an argon atmosphere with N-methyl-morpholine (3.034 g) and the mixture was
stirred for 2 h at 0°C. Then 4-isopropyl-phenylamine (1.42 g) in acetontrile was added
dropwise and the reaction mixture was stirred at RT for 48 h. The reaction mixture was

partitioned between ethyl acetate and aqueous 1M HCI, the layers were separated and the



WO 2011/ 029808PCT/ EP2010/ 063078 - 50 - Preparation of starting material,
(rac)-nmethyl-[4-(2,2,2-trifluoro-I-nethyl-ethoxy)- phenyl]-amne: This

mat eri al weomrepased from PCT/EP2010/063078
(rac)-4-(2,2,2-trifluoro-1-nethyl-et hoxy)ﬁ phenyl anmi ne by, first an standard
met hoxycar bonyl ation reaction wth dinet 9 di carbonate in 5 nethyl ene
chloride (at 12 h stirrin ol d requction_w Li ALH4
according FS“"S"(”&%Y&F Ha?}ﬁeflé‘fl%li‘t%%é‘%‘? é%ﬁ#@é éﬂéﬁg%ef :azse%'tﬁ]le solvent was
(rac)-1- ( TquﬁmﬁedﬂﬁcUﬂﬁmyiﬂ)le papeich diineatdd W&hb&n@ﬂti diethgzli edler/heptane to give

E’rg'z farzl, zzii \Aélré d rgcﬁ Qgéqseotﬁ)r}é%yl hrégy)f(l%grbg%rl 1P epe£1d¥ne 1- cimoxyghc N tert] but;sf'l ester
R4- et hyl prﬁ&gMﬂWlmfydOhd MsS (E$I&Lér4VdBrﬁbﬁé*l) boxylic acid (0.14 g) and
(rac)-6-(2,2,2-trifluoro-I-nethyl-ethoxy)-pyridin3-ylamne (0.1 g) to give

t he desige Chipedigfnetd- fian nenfiacar boxylic acid
[ 6-(2, 252 ?ﬁeﬁiﬂuolrg (11 Eet %Bgéﬁlﬁ%%( p%/brnplr y@%lef?}*?tg acrlﬁ':de (0.2 g) as a

St arting ndcribanony BT isatban P R gk o SR HBRY] SRl P AL 3.
yl am ne: iwas @salvabinuhetbnlent clleodtié GOanD; tnﬂhbmaﬁt}ti’cladidr(e 76 %) ¥4s g)dednd0°C
at mospher o TRe AR AR IRG ek he g3 e Rl G o el gt S B BLB o 1
0il). The niittenoacanascidi(i A gewas atded andatirriRg wafseqonpamd ﬁor dsdto complete the
10  reaction. The reaction mixture was partitioned between methylene chloride and aqueous
IM NaOH, the layers were separated and the aqueous layer washed with 2M aqueous
KHCO:; then dried over Na,SO.. The solvent was evaporated off, the residue was triturated
with diethyl ether/heptane to give the desired piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide (1 g) as a white solid that was directly used in the next step.

15 Step C): 1-(2-Cyclopropyl-acetyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide

Cyclopropylacetic acid (0.055 g) was dissolved in acetonitrile (6 ml), ethyl-diisopropyl-
amine (0.129 g), BOP (0.221 g) was added at RT under an argon atmosphere and the
mixture was stirred for 30 minutes at RT. Then piperidine-4-carboxylic acid (4-isopropyl-

20 phenyl)-amide (0.123 g) in acetonitrile (2 ml) was added dropwise at RT and the reaction
mixture was stirred for 12 h until completion of the reaction. It was then partitioned
between ethyl acetate and aqueous 1M HCI, the layers were separated and the aqueous
layer washed with 2M aqueous KHCO:s then dried over Na,SO.. The solvent was
evaporated off, the residue purified by flash chromatography (AcOEt/heptane, gradient

25 from 0 to 60%) to give 1-(2-cyclopropyl-acetyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide (0.158 g) as an off-white solid. MS (ESI): 329.17(MH?").

phenyl)-amide



bet ween diethyl ether and water, the |layers were separated dried over
Na2504 and the sol vent was evaporated off to give

(rac) - 5- nwonot1229882, 2-tri fl uoro-I1-met hyl - et hoxy) - pyri ¢CmEPaGI0063% Oi |
(2.28 g) that was used in the next step w,thout further purification. ii)
(rac)-5-Nitro-2-(2,2,2-trifluoro-I-nethyF~et hoxy)-pyridine (2.23 g) in

met hanol (30 25 m ) was hydrogenated over Pd/C (10% 500 ng) at RT and at
at nospheric pressure for 12 h. e catal yg yftered off and the

sol vent renoved in vacuo to give\the
6-(2,2,2-trifluoro-1-nethyl -ethox yri d\o yl anype (1.91 g) as a brown
oil. Ms (ESI): 270.0 (MH). WO 2011/029808PCT/EP 010/ 063078 - 51 - Exanple
7: 1-(Tol uene-4-sul fonyl) - pi peri di ne- 4- car box
(4-1isopropoxy-phenyl)- am de 5 This naterl.
exanmple 1 fron11-[(4-nethy|phenyesulfony11-4 :
(0.142 g) (and 4-isopropoxy-phenyl am ne (0.079 g) to give the desired

1- (tol uene- 4-sul fonye- pi peri di ne- 4- car boxyl'T c\aci d
(4-isopropoxy-phenyl)-am de (0.12 g) as an off*white solid. M5 (ESI): 417.3
(M+). 10 Exanple 8: 1-(2-Cyclopropyl-acetyl)-piperidine-4-carboxylic acid

(4-isopr Opy[lhwoﬁlﬁﬂéiﬁhl)was Igeﬁ'ed in amal tc%xam le 8 step C) from piperidine-4- carboxyhc
4- (4- Isopropyl-phenyl ne- -carB?x lic . acid tert-b

ester Pi perFidi(fdsoprapyi Pﬁgmlﬁ% Oaléécg ORELAPEPR Y. lbwwm%%ﬁl 095 gé@@ é)teand
2-chl or o- 4,s6Hd (0.124 g). MS (ESI): 343.17 (MH").

phenyl)-amide

This material was prepared in analogy to example 8 step C) from piperidine-4-carboxylic
10 acid (4-isopropyl-phenyl)-amide (0.123 g), 3,3-dimethyl-butyric acid (0.058 g) as white
solid (0.135 g). MS (ESI): 345.29 (MH").

Example 11: Racemic mixture of Example 11a which is (25,4S)-1-(2-Chloro-

benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic acid methyl-(4-

15  trifluoromethoxy-phenyl)-amide and Example 11b which is (2R,4R)-1-(2-Chloro-

benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic acid methyl-(4-

trifluoromethoxy-phenyl)-amide




15 di net hoxy-1, 3,5-triazine (1.84 g) in acetonitrile (50 M) were treated
under ice cooling and an argon atnosphere with N-nethyl-norpholine (3.034
g) and t hworextazeseswas stirred for 2 h at 0OC. Then 4-i seprmprgéropbdng| am ne
(1.42 g) in acetontrile was added dropvvi_gg and the reaction mxture was
stirred at RT for 48 h. The reaction m xture was partitioned between ethyl
acetate and aqueous 1M HCl, the | ayers were separated and the WO

2011/ 029808PCT/ EP2010/ 063078 - 52 - aqueob§ Iashed wi th 2M aqueous

: xsHgvapgrs

KHCG3 then dried over 5 adi-of f. The residue
.etder/ hapt ane toygiye the desired

di ne -carboxylic/acid tert-butyl

) : .28 (MH1 5 Step B):

Pi peri di ne- 4- car boxyl i c\laci 4 iNsopr opyl - phenyl ) -am de

4- (4-1sopropyl - phenyl car banoye- pi @i di ne-1-car boxylic acid tert-butyl

ester (1.68 g) was dissolved in nethylene chloride (50 m), trifluoroacetic
acid (2.75 g) was added at 0OC and under an argon atnosphere and the m xture
was stirred for 12 h at RT. Further EXaWpPlgotticetic acid (1.1 g) was added
and stirring was continued for 1.5 h to conplete the 10 reaction. The
reaction mxture was partitioned between nethyl ene chloride and agueous 1M
NaOH, the |l ayers were separated and the agueous | ayer washed with 2M
aqueous KHCO3 then dried over Na2504. The , was evaporated off, the
residue was triturated wjthqdif ‘
pi peri di ne-4-carboxylic aci d A -
solid that was directly used in tN 2 ep. 15 StepF :

1- (2- Cycl opropyl - acet y19 eri di fie-4-carboxylic acid (4-isopropyl-phenyl)
am de Cycl opropyl aceticlaci& (0.055 g) was dissolved in acetonitrile (6
m), ethyl-diisopropyl- amne (O. g), BOP (0.221 g) was added at RT
under an argon atnosphere and the m xture was stirred for 30 m nutes at RIT.
Then pi peridi ne-4-carboxylic acid (4-isopropyl- 20 phenyl)-am de (0.123 g)
in acetonitrile (2 m) was added dr O%W@B{ea{%?ﬂ and the reaction mxture
was stirred for 12 h until conpletion of the reaction. It was then

partiti onedxample 36 (racemic mixture of example 36a which is (25,4S)-1-(2-Chloro-
benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide and example 36b which is (2R,4R)-1-(2-Chloro-benzenesulfonyl)-2-
5 hydroxymethyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide) (0.083

g) was dissolved in THF (5 ml) at RT under an argon atmosphere, potassium tert-butoxide
(0.037 g) was added and the mixture was stirred 1 h. at RT. Then methyl iodide (2.32 g)
was added and the mixture was stirred further 40 min at RT. The mixture was then made
acidic with 3M aqueous HCI, stirred 5 min, absorbed on silica gel and the desired product
10  was isolated by flash chromatography (AcOEt/heptane, gradient from 0 to 50%) to give a
racemic mixture of (25,4S)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-
carboxylic acid methyl-(4-trifluoromethoxy-phenyl)-amide and (2R,4R)-1-(2-Chloro-
benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide (0.026 g) as viscous oil. MS (ESI): 489.08 [(M-H.O)H"].

15

Example 12: 1-Benzenesulfonyl-4-(3-methoxy-propyl)-piperidine-4-carboxvlic acid (4-

isopropoxy-phenyl)-amide




bet ween et hyl acetate and aqueous 1M HCl, the |ayers were separated and the
aqueous | ayer washed with 2M aqueous KHCO3 then dried over Na2504. The

sol vent wa® 2euapesoat ed of f, the residue purified by flashTaEreanastivgs aphy
(AcCEt/ heptane, gradient 25 fromO to 60%. to give

1- (2-cycl opropyl -acetyl ) - pi peri di ne- 4- car’boxylic acid

(4-1sopropyl phenyl)-am de (0.158 g) as an off-white solid. M5 (ESI):

329. 17(MH). Exanple 9: 1-(3-Cyclopropyl-propioﬁyl)-piperidine-4-carboxy|ic
aci d (4-isopropyl phenyl) -amide WD 2011/029838PCT/ EP2010/ 063078 - 53 -
This material was prepared in analogy to exanpl® 8 step C) from

pi peri di ne-4-carboxylic acid (4-isgpropyl -phenyl)-am de (0.123 g),

3-cycl opropyl propi oni ¢ acid (0(957 g) Wi te solid (0.124 g). Ms (ESI):
343. 17 (M+). 5 Exanple 10: —

(4-1sopropyl phenyl) -am de
exanple 8 step C) from piperid
(4-isopropyl - phenyl )-am de (0. N
as white solid (0.135 g). M5 (ESI):
m xture of Exanple 11 a which is
(25,45)-1-(2-Ch|orobenzenesulfonyl)-2-hydroxynetgékfbiperidine-4-carboxy|ic

Butyric acid (0.058 g)
Zxanpl e 11: Racem c

acid nmethyl-(4- 15 trifl uoronethoxy-phenyl)-am and Example Il b which is
(2R 4R) - 1- (2- Chl or obenzenesul fonyl) - 2- hydr oxynet hyl \pi peri di ne-4-carboxylic
acid nethyl-(4- trifluoronethoxy-phenyl)-am de

Step A): 4-(3-Methoxy-propyl)-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl

ester

To a pre-cooled THF solution (200ml) under an argon atmosphere was added at -5° C
5 LDA (2M in THF/heptane/ethylbenzene, 16.24 ml) then dropwise piperidine-1,4-

dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (4.4 g, 4.2 ml) in THF (50 ml). The
mixture was stirred between -5° C to 0° C for 3 hour and 1-bromo-3-methoxypropane
(4.97 g) was added slowly at 0 °C. The mixture was then stirred overnight at RT, the
solvent was evaporated off, the residue taken up in ethyl acetate and washed with water

10  then brine. The layers were separated, the organic layer dried over sodium sulphate and
then evaporated off to give the desired 4-(3-methoxy-propyl)-piperidine-1,4-dicarboxylic
acid 1-tert-butyl ester 4-ethyl ester a light brown oil (6.058 g) oil that was used in next

reaction step without further purification.
Step B): 4-(3-Methoxy-propyl)-piperidine-4-carboxylic acid ethyl ester

15 4-(3-Methoxy-propyl)-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester ( 6
g) was dissolved in methylene chloride (200 ml) under an argon atmosphere, TFA (35.6
ml) was added and the reaction mixture was stirred for 3 hours at RT. The solvent together
with most of the TFA was evaporated off, the residue dissolved in methylene chloride (800
ml) and treated with 2M KHCOs under ice cooling. The layers were separated, the organic

20 layer was washed with water and brine, dried over sodium sulphate and concentrated in
vacuo to give 3.63 g of 4-(3-methoxy-propyl)-piperidine-4-carboxylic acid ethyl ester as a

light brown oil which was used in next reaction step without further purification.

Step C): 1-Benzenesulfonyl-4-(3-methoxy-propyl)-piperidine-4-carboxylic acid ethyl ester



WD 2011/ 029808PCT/ EP2010/ 063078 - 54 - Exanple 1 1 a Exanple |lib Exanple
36 (racem c m xture of exanple 36a which is (2S,4S)-1-(2-Chloro-
benzenesuwbanylgpodshydr oxynet hyl - pi peri di ne- 4- car boxyl i ®CaPd010/063078
(4-trifluoronmethoxyphenyl)-am de and exaggl e 36b which is

(2R 4R)-1-(2-Chl oro- benzenesulfonyl) 2-

hydr oxynet hy ridi ne-4-car |c aci d

(4-trifluor od?eﬁﬁ@'&?ffy BRE Plpéﬁa -fabeBdicgrid eyl aitesG0Sd Wan ditkvids i) at
RT under amndeganargbimaspdsphere 1@@91&8131@1@80 1tne)|; berzut itfoelel dhlorZF(23Y ghvaas added
:ggeéh:n(rjn ?ﬁ&rf ar\l@ft e%%%(\glrég gv sll srt%,rre qverrfl% tat 38‘ "?Eé hyrtldlit_lg.%lasdr%vaf)ora%e[d (%} tllfev‘fiS

t hen made aedidiiedigsotvied dnethjlrsotate aH@MaSIch witk @, 05MTH|631 aa(bbﬁnb&dheéayw quca gel

and the glegj aﬁa?ﬁe@rtﬁgb@%{lﬁc@a;)é@%aé éﬁécﬁ&x’%@ s@d’lufn's% 2N IHRIBRE @ en removed

(AcCEt / hept gradi frromoO a racemc mxture of
(2S, 4S) - 1- (RYEHEGNE %ﬁ%é’éd’r’%‘%’hﬂﬁffﬁd lzy ﬂyﬂ»fgw@émgﬂphpﬂog«;@fﬁl
car boxylic (A@@Et/HﬁitE‘ﬂé rﬁdwﬁ(ﬂr&h&ﬂb@ﬂ%'?@ ive pfb@ﬁyel])es@fang}mqsndnethox -

(2R 4R) - 1- orob nze yl dro eridin Xyl i c
o et iy FEOBYL-DIERRG DRDRORG EHE T It M Pt aaRIgy et SR
(ESI): 489.308.1p (MH120) H+1. 15 Exarrpl e 12:

1- Benzenesul f onyl- 4- ( 3- met hoxy- propy1l) - pi peri di ne-4-carboxylic acid (4-

I sopr OPR?(YS%%W)Be%Q&Ifon\}M %9 jfl}étggz%&%?)%/ [ﬁggrgd]h(?é Q830 %yhc acid (4-

isopropoxy-phenyl)-amide

1-Benzenesulfonyl-4-(3-methoxy-propyl)-piperidine-4-carboxylic acid ethyl ester (0.3 g)
was dissolved under an argon atmosphere in toluene (10 ml), 4-(isopropropoxy)-aniline
(0.147 g) was added followed by dimethylaluminium chloride in heptane (1.8 ml, 0.9

15 molar). The mixture was refluxed 3 hours, more 4-(isopropropox)-aniline (0.173 g) and
dimethylaluminium chloride in heptane (1.8 ml) was added and refluxing was continued
for 3 hours. The reaction mixture was then cooled to RT, water (1ml) was added and the
mixture was stirred for 10 minutes. The solvent was evaporated off, the residue absorbed
on silica gel and the desired 1-benzenesulfonyl-4-(3-methoxy-propyl)-piperidine-4-

20 carboxylic acid (4-isopropoxy-phenyl)-amide (0.047 g) was isolated by flash-
chromatography (AcOEt/heptane, gradient from 0 to 25%) as a white solid. MS (ESI):
47522 (MH")

Example 13: 1-(Toluene-4-sulfonyl)-piperidine-4-carboxvlic acid (4-difluoromethoxy-

25 phenyl)-amide

n



- 55 - Step A: 4-(3-Methoxy-propyl)-piperidine-1, 4-dicarboxylic acid
l-tert-butyl ester 4-ethyl ester To a pre-cooled THF solution (200nl) under
an argon worosphesoe was added at -5 C 5 LDA (2Min PCT/EP2010/063078

THF/ hept ane/ et hyl benzene, 16.24 m) then 2r opw se pi peridine-1,4-

di carboxylic acid 1-tert-butyl ester 4-e? ester (4.4 g, 4.2 nmM) in THF

(50 mM). T m xt ur stirred etween- C.to O ho
br omo- 3. IETBRY PR OER Pt b g iRld e STom b G et h g e ¢ was
then stirr @@b@mmeaa@bkylaiacm(,o b g) sod minﬂuomaﬁqemoaqulhahﬁdmﬂfef(o OBlepto gis¢ due

taken up in ale A ine. Jhe |ayers
were separ a %’F%?C(?olu%{lﬁl £ qfonézﬁ }alger e 4 carbox ilic ac:1d‘(a dl?f Oéorg%t X¥ren

evapor at ed pd)f?lflyli -omgde/@. 0t6ﬁg) d%a;whédsohd MS (ESI) 425 20 (MH*)

4- ( 3- met hoxy- propyl) - pi peridine-1, 4-di carboxylic acid 1-tert-butyl ester
4-ethyl gster a light brown oil (6.058 g) oil that was used in next
reaction step without further purification. Step B):

4- (3- Met ho [ , et h;
4- ( 3- Met hoX§ &P EpY eG4 L PEEGNsE: XA est er
4- et hyl estegfoxf)- Ghmvl]\m&ld&l ssol ved in rret hyI ene chI oride (200 n1) under an
argon atnosphere, TFA (35.6 m) was added and the reaction mxture was
stirred for 3 hours at RT. The sg t oget-her witlp nost of the TFA was
evaporated off, the residue disg e /&hloride (800 nl) and
treated with 2M KHCO3 under ice\cool/ ~ were separated, the
organic 20 | ayer was washed w t hwa Red over sodium

sul phate and concentrated in vacuo to give 3.63 4 f

4- (3- met hoxy- propy1) - pi peri di ne-4-carboxylic a

hyl ester as a |ight
brown oil which was used in next reaction step\ut vﬁut further
purification. WO 2011/ 029808PCT/ EP2010/ 063078 B
4- ( 3- Met hoxy- propyl) - pi peri di ne- 4-car boxyl i 6l d ethyl ester (3.36 g) was
di ssol ved under an argon atnosphere in Eyri-ine (80 m ), benzensul fonyl
chloride (2.59 g) was added and the m x 8 was stirred overni ght at RT.
The pyridine was evaporated off, the resfrdu€ dissolved in ethyl acetate and

washed with 0,05M HC1 and brine. The | ayers were
This material was obtained in analogy to example 1 from 1-[(4-methylphenyl)sulfonyl]-4-

10  piperidinecarboxylic acid (0.099 g) and 4-(2,2,2-trifluoro-ethoxy)-phenylamine (0.08 g) to
give the desired 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-
ethoxy)-phenyl]-amide (0.1 g) as a light brown solid. MS (ESI): 435.18 (MH").

Example 15: 1-(Toluene-4-sulfonvl)-piperidine-4-carboxvlic acid (2-fluoro-4-isopropoxy-

15  phenyl)-amide

This material was obtained in analogy to example 1 from 1-[(4-methylphenyl)sulfonyl]-4-
piperidinecarboxylic acid (0.099 g) and 2-fluoro-4-isopropoxyoxy-phenylamine (0.072 g)



5 separated, the organic |ayer was dried over sodium sul phate, the sol vent
was then renoved in vacuo and the crude oil was purified by flash

chr omat ogwapbhy/meses silica gel (AcOEt/ heptane gradi ent PCOMPROWO6IIY) t o
gi ve 1-benzenesu|fony1-4-(3-nethoxypropyék pi peri di ne-4-carboxylic acid
ethyl ester ( 4.15 g) as a yell ow seni -sorid. M5 (ESI): 370.16 (M+). 10

Step D) 1-Benzene nmet hoxy- propyl eri di ne-4-carboxylic acid
(4- i soprop®RYE Bwe%;slﬁcp Yoy LBy Yahesh lr%ﬁ atbpyfgeid (-fliore-t-

- met hoxy- pm@ydpoxmmhyldmnﬁdéeoc@b@xnghtdarawndolai wy$ (BSS): @85.(H(NHY). was

di ssol ved under an argon atnosphere in toluene (10 m),

4- (1 sopropropoxy)-aniline (0.147 g) was added foll owed by dinethylal um ni um
chloride in heptane (1.8 m, 0.9 15 nolar). The m xture was refluxed 3
hours, nore 4-(isopropropox)-aniline (0.173 g) and di net hyl al um ni um
chloride in heptane (1.8 nm) was added and refluxing was continued for 3
hours. The reaction m xture was then cooled to RT, water (1ml) was added

and the g Hxbfplen@s 1 STblueed 4fsarfodd) -Fiperiiate-4-Endosdl\weidt mwasl-@vapor at ed of f,

the residu bsorbed on.siljca .gel and the desired
1- benzenesE?ﬁ%%?%ljh%ﬁﬁﬂh994%@§lg$opyl) pi peri di ne-4- 20 carboxylic acid

(4-1 sopropoxy-phenyl)-am de (0.047 g) was isolated by flash- chromatography
(AcCEt/ heptane, gradient from0 to 25% as\a mh te soIFd. M5 (ESI): 475. 22
(MH) Exanpl e 13: 1- (Tolue\- 4- onyf | 5 i i

(4-di f 1 uor omet hoxy25 phenyl ) - 2R\ 11/02980» "=2010/063078 - 57
- This material was obtajhed\inG exaNpld”

1-[ (4- Met hyl phenyesul f on plperldlnedarboxyllc acid (0.142 g) and
4-di f 1 uor onet hoxy- phenyl g (0.08 g) to give the desired

1- (tol uene- 4-sul f onye- piperi di ne- 4- car boxylic acid

(4-difluoronet hoxyphenyl)-am de (0.069 g) as a white solid. M5 (ESI):

425.20 ( M_HI)h'is r?laterial was obtained in analogy to example 4 from 1-[(4-methylphenyl)sulfonyl]-4-

piperidinecarboxylic acid (0.283 g) and methyl-(4-trifluoromethoxy-phenyl)-amine (0.187

10  g) to give the desired 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl-[4-
(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.318 g) as a crystalline off-white solid.
MS (ESI): 457.3 (MH").

Example 17: 1-(Toluene-4-sulfonvl)-piperidine-4-carboxvlic acid (2,3-dihydro-

15  benzofuran-5-yl)-amide

@)

This material was obtained in analogy to example 1 from 1-[(4-methylphenyl)sulfonyl]-4-

piperidinecarboxylic acid (0.099 g) 2,3-dihydro-benzofuran-5-ylamine (0.061 g) to give

the desired 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (2,3-dihydro-benzofuran-
20 5-yl)-amide (0.08) as a light off-white solid. MS (ESI): 401.19 (MH").



Exanpl e 14: 1-(Tol uene-4-sul fonyl)-pi peridi ne-4-carboxylic acid
[4-(2,2,2-trifluoroethoxy)-phenyll-am de This material was obtained in
anal ogy twoexarmbsesl from 1-[ (4- net hyl phenyesul f ony11- 4PCT(EP2010/063078

pi peri di necarboxylic acid (0.099 g) and 9
4-(2,2,2-trifluoro-ethoxy)-phenyl an ne (8.68 g) to give the desired

1- (t ol uene-4-sul fonye- pi peri di ne-4-carboxylic acid
[4-(2,2,2-trifluoroethoxy)-phenyl] -amde (0.1 g) as a |ight brown solid.
M5 (ESI): 435.18 (MH). Exanpl e 15:

1- ( Tol uene-Easplef i@ny- ﬂuqlo{ieftohiuemezmutfanddbmmmmezl -darboxylic acid (4-

(2-fluoro- [Q 1 am de WO 2011/ 029808PCT/ EP2010/ 063078 -
58 - to v%ﬂiﬁé— i lzlene 4- sul f onye- pi peri di ne-4-carboxylic acid
(2- quoro 4- |sopropoxy-pheny1)-an1de #0 1g) as a light brown solid. M
(ESI): 435.18 (M#+). 5 Exanple 16:

1- (Tol uene- 4-sul fonyl) - piperidine-4- arpox¥l i c acid net hyl - (4-
trifluoromethoxy-phenyl)-a . i i

exanple 4 from1- [(4-ne R I-f.or H ari di necar boxylic acid
(0.283 g) and net hyl - (4- tr : g neQ(P. 187 10 g) to give
the desired 1-(tol uene-4-sutie pi peri di ne-4- car boxyl acid nethyl -[4-
(2,2,2-trifluoro-1-nethyl - ethoxyflphenyll -amde (0.318 g) as a crystalline
of f-white solid. M5 (ESI): 457.3 (MH). Example 1

1- (Tol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid (2, 3-di hydrol5
benzof urfan-S&pyA) 4dinaete-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester

4-Fluoro-piperidine-4-carboxylic acid ethyl ester (1.263 g), synthesis described in patent
application US2004/10013, was dissolved in pyridine (70 ml) and p-toluenesulfonyl
chloride (1.512 g) was added and the mixture was stirred at RT for 48 h under an argon
atmosphere. Then the solvent was evaporated off, the residue partitioned between AcOEt

10 and aqueous HCI, the organic layer was separated, washed with brine, dried over sodium
sulphate and concentratedin vacuo to give a brown oil which was purified by flash
chromatography (AcOEt/Heptane, gradient from 0 to 25%,) to give the desired 4-fluoro-1-
(toluene-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester (2.086 g) as a white solid. MS
(ESI): 330.0 (MH").

15  Step B): 4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid

4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester (2.08 g) was
dissolved in MeOH (70 ml) at RT and under an argon atmosphere and 3M aqueous
NaOH (8.42 ml) was added at RT and the mixture was stirred for 12 h at RT. The solvent
was evaporated and 3M HCl was slowly added to adjust the pH between 1-2 .The mixture
20 was then extracted twice with AcOEt, the organic layers were collected, washed with brine,
dried over sodium sulphate and concentrated to give crude 4-fluoro-1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid (1.9 g) as a light brown solid_which was used in

next reaction step without further purification.

Step C): 4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-
25 trifluoromethoxy-phenyl)-amide

This material was made in analogy to example 1 from 4-fluoro-1-(toluene-4-sulfonyl)-

piperidine-4-carboxylic acid (0.2 g) and 4-trifluoromethoxy-aniline (0.118 g) to give the



This material was obtained in analogy to exanple 1 from

1-[ (4- met hyl phenyesul fony11-4- pi peri di necarboxylic acid (0.099 g)

2, 3- di hydwo-2baneegoar an- 5-yl am ne (0.061 g) to give the ®€3iEPe@0/063078

1- (tol uene- 4-sul fonye- pi peri di ne- 4- carbo§étic acid (2, 3-di hydro- benzof uran-
20 5-yl)-amide (0.08) as a light off-whi solid. M5 (ESI): 401.19 (M#H).
WO 2011/ 029808PCT/ EP20 63078 -_59 - le 18§: = | .

4-Fl uoro-1 d(eflﬁeldu"eﬂ'éoﬁ"é‘gﬁo?‘t?ﬁﬁfys%ﬁoﬁﬁlr)|%P?¥§T‘EQ‘§§?§’&WN iy gifjugromethoxy-
trifl uor omphbo)y-aphdn®ll)g) ashddite solidSMP(ESI): 461.2 MH").

4- Fl uor o- 1- (t ol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid ethyl ester

4- Fl uor o- pi peri di ne-4-carboxylic acid ethyl ester (1.263 g), synthesis
described in patent application U52004110013, was dissolved in pyridine (70
m ) and p- toluenesulfonyl chloride (1. 512 g) was added and the m xture was
stirred at IRampley1924 BuaradettolyignerdsgHon Lirpiskidine-4-Tarbaxylisacid{ivisapropgey-
evaporaugdpggﬁﬂ)gﬂﬁdge5|due partltloned bet ween AcCEt 10 and aqueous HC1,
the organi ¢ Tayer was separated, washed with brine, dried over sodium

sul phate and concentratedin vacuo to give @ brown oil which was purified by
flash chromat ography (AcCEt/ Hept ane, Forad]ént fromO to 25%) to give the
desired 4-fluoro-1- (toluene-4-sulfegnys 4- carboxylic acid ethyl
ester (2.086 g) as a white solid. M 15 Step B):

4- Fl uor o- 1- (t ol uene- 4-sul f onye-pi p i )
4- Fl uor o-1- (t ol uene-4-sul f Y 1T di ne-4- car boxyl i g aC|d et hyl ester
(2.08 g) was dissolved Hr
and 3M aqueous NaOH (8.42 m™ s ladded at RT and the m xture was stirred
for 12 h at RT. The sol vent was eGEporated and 3M HC1 was slowy added to
adj ust the pH between 1-2 . The m xture 20 was then extracted twice with
AcCEt, t he Thigantetiel xaaseﬁasde\mraﬁalogi ﬂo&&bﬁ@le Mmasiheldfl v riohl - ttblueﬁe 4@builfedylgwer

sodi um sul %E]paetrf(\hnaer-lg-car Q:tarcuf (%dz g), 94 o\ﬁleop%(ryuadehne Bll to give gl‘feodegllr rhe4
fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide
10 (0.112 g) as an off-white solid. MS (ESI): 435.3 (MH").

a

Example 20: 1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-cyclopropylmethoxy-

phenyl)-amide

4

15 This material was obtained in analogy to example 1 from 1-[(4-Methylphenyl)sulfonyl]-4-
piperidinecarboxylic acid (0.142g), 4-cyclopropylmethoxy-phenylamine (0.098 g) to give
the desired 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-cyclopropylmethoxy-
phenyl)-amide (0.048) as a dark brown solid. MS (ESI): 429.23 (MH").



sul f onye- pi peri di ne-4-carboxylic acid (1.9 g) as a light brown solid_which

was used in next reaction step without further purification. Step O:

4- Fl uor o-wo(2oaloaesee- 4- sul f onye- pi peri di ne- 4-car boxyl i ¢ RCITEPEEL0/02H78

trifluoromethoxy-phenyl)-amde This matepial was nmade in anal ogy to exanple

1 from 4-fluoro-1-(toluene-4-sul fonyl)- piperidine-4-carboxylic acid (0.2
and 4-trifluoronethoxy-aniline (0.118 g) to give the WO

2011/ 029808PCT/ EP2010/ 063078 - 60 - desired

4-fl uoro-1-(tol uene-4-sul fonye- pi peri di ne-4-carboxylic acid

(4-trifl uorfxampleaXdy piidAyDineslngl e tyfrl) Ipipgridise-d-cattioxelicalid @i-triftofd&Bethox@61. 2

MHH) . 193
4- Fl uor o- 1- i ar]hsi)c-leél--sulfonyl)-piperidine-4-carboxy|ic acid (4-isopropoxy5

phenyl)-amde This materiel was made in analogy to exanple 1 from
4-fl uoro-1-(tol uene-4-sul fonyl)-\piperidi ne-4-carboxylic acid (0.2 g),
4-isopropxy-aniline (0.1 g) toTi ®
fl uoro-1-(tol uene-4-sul fonye-p
(4-isopropoxy-phenyl)-amde 10 (0.1
435.3 (M#). Exanple 20: 1-(Tol uene-
aci d (4-cycl opropyl net hoxyphenyl) - am de 15 8
anal ogy to exanple 1 from1- [(4-Methyl phenynyll- 4-

pi peri di necarboxylic acid (0.142g), 4-cycloprp et hoxy- phenyl am ne (0.098
g) to give the desired 1-(tol uene-4-sulfonye-piperidine-4-carboxylic acid
(4-cycl opropyl net hoxypheny1l) - am de (0. 048) dj>§_gark brown solid. M5 (ESI):

F

ic acid

ite solid. M5 (ESI):
peri di ne-4-carboxylic
material was obtained in

429.23 (NVH+) . =

5 Step A): 4-(4-Trifluoromethoxy-phenylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl
ester

In analogy to example 8 step A) there was obtained from piperidine-1,4-dicarboxylic acid

mono-tert-butyl ester (2.293 g) and 4-trifluoromethoxy-aniline (1.86 g) the desired 4-(4-

trifluoromethoxy-phenylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester (2.39 g)
10  as an off white solid, which was directly used in the next reaction step.

Step B): Piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide

In analogy to example 8 step B) there was obtained from 4-(4-trifluoromethoxy-
phenylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester (2.35 g) and de-protection
with trifluoroacetic acid (5.52 g) in methylene chloride the desired piperidine-4-carboxylic

15 acid (4-trifluoromethoxy-phenyl)-amide (1.3 g)as a light yellow solid that was used
directly in the next reaction step.

Step C): 1-(3,3-Dimethyl-butyryl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide

In analogy to example 8 step C) there was obtained from piperidine-4-carboxylic acid (4-

20 trifluoromethoxy-phenyl)-amide (0.1 g), 3,3-dimethyl-butyric acid (0.041 g) the desired 1-
(3,3-dimethyl-butyryl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide
(0.1 g ) as white solid. MS (ESI): 387.19 (MH").



WD 2011/ 029808PCT/ EP2010/ 063078 - 61 - Exanple 21:

1- (3, 3-Di net hyl -butyryl) - pi peridi ne-4-carboxylic acid

(4-trifl veoanatdresogphenyl ) - am de % 5 Step A): PCT/EP2010/063078

4- (4-Trifl uoromet hoxy-phenyl car banoye- plggrldine-l-carboxylic aci d

tert-butyl ester In analogy to exanple 8
[ d

tep A) there was obtained from

kSCEa%{d g12(2 ﬁr(%?V etﬂﬂ)

trifIuoron@mggﬂyggmgpylcarbannyl) plperldlne I-carboxyllc acid tert-butyl
ester (2.39 g) 10 as an off white solid, which was directly used in the
next reaction step. Step B): Pipg -4-carboxylig acid
(4-trifluoronethoxy-phenyl)-an d aNal Qg Afple 8 step B) there was
obtained from4-(4-trifl uoronmeth pi peri di ne- 1-carboxylic
acid tert-butyl ester (2.35 g) ahd—de-Qrote [ [ [
(5.52 g) in nethylene chloride the desired piperidine-4-carboxylic 15 acid
(4-trifluoronethoxy-phenyl)-amde (1.3 g)as a
used directly in the next reaction step. Step
1- (3, 3-Di net hyl - butyryl) - pi peri di ne-4-carboxyli ¢
(4-trifluoronmethoxyphenyl)-am de I n anal ogy fa/exanple 8 step C) there was
obt ai ned from pi peri di ne-4-carboxylic acngo 4-

This material was obtained in analogy to example 1 from 1-[(4-methylphenyl)sulfonyl]-4-

5 piperidinecarboxylic acid (0.142 g), 2-(4-amino-phenyl)-ethanol (0.069 g) to give the
desired 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2-hydroxy-ethyl)-phenyl]-
amide (0.048) as a white solid. MS (ESI): 403.1 (MH").

Example 23: Racemic mixture of Example 23a which is (25,4S)-2-Methoxymethyl-1-

10  (toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide and

Example 23b which is (2R,4R)-2-Methoxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-

carboxvylic acid (4-trifluoromethoxy-phenyl)-amide




20 trifl uoronet hoxy-phenyl)-amde (0.1 g), 3,3-dinethyl-butyric acid (0.041
g) the desired 1- (3, 3-dinethyl-butyryl)-piperidine-4-carboxylic acid

(4-trifl vwoanatdes08- phenyl )-am de (0.1 g) as white sol i @CTHB2¢1B863078 387. 19
(MT). WD 2011/029808PCT/ EP2010/ 063078 ~,62 - Exanple 22:

1- (Tol uene- 4- sul fony1l) - pi peri di ne- 4-car bggéy'l ic acid [4-(2-hydroxy-ethyl)-
phenyl] -am de This material was obtained in analogy to exanple 1 from 1-
[ (4- met hyl phenyesul fonyll-4- 5 piperidi neca—n bo 5, acid_(0.142 qg),

2- ( 4- ami no- phenyl ) - et hanol .09 gr—to gi ¢ 25T Ted

1- (tol uene- 4-sul fonye- pi perid 1 00X |c acid F

[ 4- (2- hydr oxy- et hyl ) - phen \ ite

403.1 (MH). Exanpl e 23: (Ra i yXTUr e of Exanpl e 23a which is

(25, 45) - 2- Met hoxymet hy1- @) (t dl uene-4-sul fonyl) - pi peri di ne-4-carboxylic
acid (4-trifluoronethoxy, 'r-/ ) -a de and Exanple 23b which is

(2R, 4R) - 2- Met hoxynet hy12 1- (t ol uene/4- sul fony1l) - pi peri di ne-4- carboxylic
acid (4-trifluoromethoxy-phenyl)-am de WO 2011/ 029808PCT/ EP2010/ 063078 -
63 - Exanple 23a

Example 23a

Example 23b

This material was obtained by methylation of example 42 (a racemic mixture of example
42a which is (25,4S)-2-hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic
acid (4-trifluoromethoxy-phenyl)-amide and 42b which is (2R,4R)-2-hydroxymethyl-1-

5 (toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide)
(0.083 g), with methyl iodide (2.34 g) following the procedure described in example 11 as
light yellow oil (26 mg). MS (ESI): 487.25(MH").

Example 24: 1-(2-Chloro-benzenesulfonyl)-4-hydroxymethvl-piperidine-4-carboxvlic

10  acid [4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide

;) HO H
O F
Cl F

Step A: 4-Benzyloxymethyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester




Exanpl e 23b This material was obtained by nethylation of exanple 42 (a
racem c m xture of exanple 42a which is

(2S, 4S) - 2wbydrioneyseet hy1- 1- (t ol uene- 4- sul f onyl) - pi peri di meTA&Pe@0o630y$ i c aci d
(4-trifluoronethoxy-phenyl)-am de and 425 which is

(2R 4R) - 2- hydroxynmet hyl-1- 5 (tol uene-4- Vil onye- pi peri di ne- 4-carboxylic

acid (4-trifluorone - phenyl ) -am de) (0.083 , Wt thyl jodide (2.34
g) foll ow %m&-cg%@ﬁﬁ%ﬁ Elaadr dianite Wﬁﬁ@*g%awavzac{]qegﬁf e e (26
nmg) . M5 ( EGh THHBpaBmeMhylhenzene, 1 EZi)ping tRdi dropwise a solution of piperidine-1,4-

1- (2- Chl or o benzenesul fqn -4- hyl - pi di ne-4-.carboxyl i 0

2o d [a- (» SARESIERA) A R NELBRIEN Y R e P oG eh At ot

2011/ 029808Pa@TY-Zr201I0y 063 @E8vas sBrred 2 Tiouss hptweancdl end T3IE thel uredtedhslowljemndan
argon at 5 i_BoT iR RERR | benzepe.
17. 5rm) %rﬁ?’f?fﬁ@ﬁeﬁ?%’&ﬁ%i géla;s%ftgﬁ%%%gg%y %Fr?é%?@? 14 &ﬁggﬁ%ﬁ&% S S
1-t er t - but YWC@aad 88 hat B hihe sodyeat pasevgposatediodf: thusaigpaparntiienedhgiwee ur e at
alboyvlt - 7C.OI A-SEh}C]Etﬁdefe@. T_’thﬁayﬁstri w&?de%r@@a,rttﬁ% b@aﬂ?ﬁ@er ngsteegdmﬂ’éls}iﬁé)gféed rT ﬁat ed
sl o an r QpW S enz chl,orne et her .. at -5C e

m xt u)r/e vvaé"’?ﬁ(’%ﬁjéﬂselpﬁ%tﬁIangfoﬁ')éngﬁt&dd%V‘ffuﬁ%ufl??rr.es@ﬁ‘ég‘élaﬁ%%% ﬂ%hs evapor at ed
of f, the rehrangogaphy (AdnthdpeinsegndiboCiEdmartd St@tte give Theaddsimyd-s wer e
separ at gd, G . ywash L3k brine,  dii r ' | phat e
and contentapaabAt Bl LT B rer R e s P

( AcCEt / heptgaase, light bihivereil. IMDERSD): 868.5041H'd gi ve the desired 4- 10

Benzyl oxynet hyl - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl ester 4-ethyl
ester (5.7%tQ)@St-Bendytiyni ipkidineMB cAdsSkylic a3itGttyl eMet) . Step B)

4- Benzyl oxynet hyl - pi peri di ne-4-carboxylic acid ethyl ester This materi al

was obtained.in anal ogy.tao exanple 8 B) by de-protection. of 4-

benzyl oxy 9tﬁflg]eW%cﬂbﬁaé9%ﬁl-aﬂ‘ia@§Y Efb‘gfi?r'ﬁ’&e g@%” éQ'Pé(FtFQtH’ﬁ‘t(ifI‘L' ester (3

g)with 15 tehfleynosogipigeraiine 1,45didbbotylic hoid retettybheylieseh(Zog)wik (50 M) to

gi ve the desired 4. t hyh = i pani dis nend- ic.acid ethyi

aster (3 o Efieadc ?%ﬁ@‘%? SR i R ?‘Eéﬂg?@f}@? PR desd £
benzyloxymethyl-piperidine-4-carboxylic acid ethyl ester (2.3 g) as a light brown oil. MS
(ESI): 278.2 (MH").

Step C): 4-Benzyloxymethyl-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid
20 ethyl ester

This was obtained in analogy to example 12 step C) from 4-benzyloxymethyl-piperidine-
4-carboxylic acid ethyl ester (2.19 g), 2-chloro-benzenesulfonyl chloride (1.667 g) to give
the desired 4-benzyloxymethyl-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic
acid ethyl ester (2.7 g) as a viscous light yellow oil. MS (ESI): 452.0(MH").

25

Step D):_.1-(2-Chloro-benzenesulfonyl)-4-hydroxymethyl-piperidine-4-carboxylic acid [4-
(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide

This was obtained in analogy to example 12 D) from 4-benzyloxymethyl-1-(2-chloro-
benzenesulfonyl)-piperidine-4-carboxylic acid ethyl ester (0. 3 g), (rac)- 4-(2,2,2-trifluoro-
30 1-methyl-ethoxy)-phenylamine (0.177 g) and dimethylaluminium chloride (2.21 ml, 0.9
molar in heptane) to give the desired 1-(2-chloro-benzenesulfonyl)-4-hydroxymethyl-
piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.138 g)



Step O):

4- Benzyl oxynet hyl-1- ( 2- chl or o- benzenesul f onyl) - pi peri di ne-4-carboxylic acid
20 et hyl weter/obbdos was obtai ned in anal ogy to exanpl e PRTAPe@0Os3078 om
4-benzy|oxymsthy|-piperidine4-carboxy|ic6 cid ethyl ester (2.19 g),
2-chl or o- benzenesul fonyl chloride (1.667 §f to give the desired 4-b

enzyl oxyme - u eri di ne-4-carboxylic
aci d et hyl aégllbéqw? ?gcwsgﬁ% Esiieds St bR e wasgen ey

452. 0( M) .cledbedSirgier the reaction conditions applied. )

D): _1-(2-Chl oro-benzenesul f onyl) - 4- hydr oxynet hyl - pi peri di ne- 4-car boxylic
acid [4- (2,2,2-trifluoro-I-nethyl-ethoxy)-phenyl]-am de This was obt ai ned
in analogy to exanple 12 D) from

4- benzyloxynethYl 1-(2- chlorobenzenesulfonyl) pi peri di ne-4-carboxylic acid
et hyl est examp afrac)e F-felueng-de snlfonyl) tpiparidiag-d-cadpxylic acid [4-(2,2.2-trifluoro-

1- nethyl5eqh@éngg@ggmh@ﬁhmgE&ng77 g) and di net hyl al um nium chloride (2.21
m, 0.9 nolar 1nh heptane) fo give the desired

1- (2-chl oro- benzenesulfonyl) - hydr oxynmet Ryl pi peri di -ar boxylic acid
[4-(2,2,2-trifluoro-1-net ' g WO

2011/ 029808PCT/ EP2010/ 063 ' . M5 (ESI): 521.2
(MH). (The benzyl group e er g e reaction
conditions applied. )
(rac)-1-(tol uene-4-sulf

pi peri di ne-4-carboxylic acid
[4-(2,2,2-trifluoro5 1- yl - et hoxy) -phenyl] -am de This material was
obtained in analogy to anple 4 from1- [(4-methyl phenyesul fonyll -4-

pi peri di necar boxylic acid (0 34 g)

eai Ted ( A0Iaietieh BB LR ABAREL B pubitty Aoon: Cldgasy Podblai Pyt "
piperidinecarboxylic ac1d (0.34 g), (rac)-4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylamine
(0.2 g) to give the desired (rac)-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-
10 (2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.25 g) as a light brown crystalline solid.
MS (ESI): 470.5 (MH").

Example 26: 1-Benzenesulfonyl-4-hydroxymethyl-piperidine-4-carboxvlic acid (4-

trifluoromethoxy-phenyl)-amide

HO H
c@i@@{ }}[ F
O

Step A): 4-Benzyloxymethyl-1-(benzenesulfonyl)-piperidine-4-carboxylic acid ethyl ester

15

This was obtained in analogy to example 12 step C) from 4-benzyloxymethyl-piperidine-
4-carboxylic acid ethyl ester (2.19 g), benzenesulfonyl

20 (1.395 g) to give the desired 4-benzyloxymethyl-1-(benzenesulfonyl)-piperidine-4-
carboxvylic acid ethyl ester (2. 46 g) as a viscous light yellow oil. MS (ESI): 418.2 (MH").



10 (2,2,2-trifluoro-1-nethyl-ethoxy)-phenyll -amde (0.25 g) as a |ight
brown crystalline solid. M5 (ESI): 470.5 (MH#). Exanple 26:

1- Benzenewo0l2hme4s804- hydr oxymet hyl - pi peri di ne- 4- car boxyl iPCTa#PRE 0(063078
trifluoronethoxy-phenyl)-amde 15 Step é):
4-Benzy|oxynethyl-l-(benzenesulfonyl)-pfS ri di ne-4-carboxylic acid ethyl

ester This was_.obtai ned i nal o to ex le 12 step C). fr,

4- benzyl oxyHBt Pyt ﬁ@@?ﬁ%ﬂ@a‘%ﬁ%&w%ﬁa FHd’é‘Fh"yFarE%’E%‘F a(@Tﬁg 9),
benzenesul fiofiybroddfioxyQhegyl)tatnigé ve the desired

4- benzyl oxynet hyl- 1- (benzenesul f onyl) - pi peri di ne-4- carboxylic acid ethyl

5011/ ovosoati iR AEaYE ' Elosy & LMt 12 DYRoPblnny fokinfubi) - YO
1- Benzenes (bérgaycsulfomyitpipeyidineidyrarpppdiciagidreshd cgter Gok g), #driflapepngeshoxy-

trifluorpmahhexyo PESEYhid @A alithsitRiRIdrRle (M$nI10RY 2idMadn hBp RS 8Kt O
exanple 12 D) from 4-benzy

| ox thyl-1-
( benzenesulthofspisd bi @Fqf@ﬁ%&nﬁgé}%&e@yme@%ﬂwr@wﬂ-Cé@pévliq@id &9,
4-trifl uor enRtdrexIethdxyditichyNan(ie 0Dg)ds adigHt ot sayitl al18 EST).up i i)de (2. 4
m, 0.9 nol n hF tane) to |ve1t e desired . oo ied
1 benzenesdi Py R §TPRYRIS PEafR HE the csietign g ditians wplisd)
trifluoromethoxy-phenyl)-amde (0.1 g) as a light brown solid. Ms (ESI):

459.2 (MH). (The benzyl group was concurrently cleaved under the reaction
conditions applied.)

10 Example 27: (rac)-1-Benzenesulfonyl-4-hydroxymethyl-piperidine-4-carboxvlic acid [4-

(2.2 2-trifluoro-1-methyl-ethoxy)-phenyl]-amide

HO H
LM
O F

This material was obtained in analogy to example 12 D) from 4-benzyloxymethyl-1-
(benzenesulfonyl)-piperidine-4-carboxylic acid ethyl ester (0. 3 g), ((rac)- 4-(2,2,2-

15 trifluoro-1-methyl-ethoxy)-phenylamine (0.192 g) and dimethylaluminium chloride (2.4
ml, 0.9 molar in heptane) to give the desired (rac)-1-benzenesulfonyl-4-hydroxymethyl-
piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.142 g)
as a light yellow solid. MS (ESI): 487.3 (MH"). (The benzyl group was concurrently cleaved

under the reaction conditions applied.)

20

Example 28: 1-(2-Chloro-benzenesulfonyl)-4-hydroxymethvl-piperidine-4-carboxylic

acid (4-trifluoromethoxy-phenyl)-amide

HO H
mz@@{ }}[ F
@)

Cl




10 Exanpl e 27:

(rac) - 1- Benzenesul f onyl- 4- hydr oxynet hyl - pi peri di ne-4-carboxylic acid [4-
(2, 2,2 -twOf2buaresoB- net hyl - et hoxy) -phenyl] -am de ThiPE TrERRE@0I06307va S
obt ai ned in anal ogy to exanple 12 D) froqu-benzyloxynethyl-l-
(benzenesul fony1l) - pi peri di ne-4- carboxylf acid ethyl ester (0. 3 g),

- 4- 2,2- 15 trifl I I-th h ' 0.1 d
it ot Pyl (SRR o AnalORy B el PhIABHT boes G gitos e -
desi red (rahkﬁd4%ﬂni£mﬂ&mbbqﬁyémﬂn@ydhdxywﬁﬁbydamphﬁ&ﬂ(megﬁlgarboxylic acid
[4- (2,2,2 trifl] (I)rfolmu%i% a(nllilg}nE(b qﬁgg) a\.jp(J(" %ﬁi%hﬂ{i#ﬁl?%gh c_h?(rrl(gee(Z(Zq 1148 9%01%Sma

| i ght yeIIow i
concur r ent Ihgpeheavegivetheldesined é-(2 echbaro dreneoedilfanyhs4 amﬂqxemeghykplplémdmvb 28:
1-(2- Ch'é”Qa&%&ﬁl‘?&@?&lﬂﬁft@ﬂ%}orﬁeﬂxw BP%%PH}M 8&) E’gghsdel Sange H o}&%ﬂ'M@ aci d
(4- tr|fluoronet oXxy am de 29808PCT/ EP2010/ 063078 - 67 -
Thi s mat er i(BPDwS- Zdléflé )néfd’elbﬁ%}fkar%@wwowamtbfc {eaves) upges ghe reaction

4- benzyl oxy-gRifyAs dprlléd.)chl or o- benzenesul f ony1) - pi peri di ne- 4- car boxylic
acid ethyl ester ( 3 9), 4 trifluoronethoxy-aniline (0.153 g) and
dinethylaluniniun1ch|or|de (2.21 m, 0.9 nolar in heptane) to give the
desired 1-(2-chloro- benzenesulfonyl) 4- hydr oxynet hyl - pi peri di ne-4- 5
carboxylic acid (4- trlfluoronethoxy phenyl) ani de (0 1g9g) as a orange

vi scous oi |Exaiuple( 954 F] gtho 0, ’ dhs xmicaaid
cl eaved;gin t |ons applled ). Exanple 29

4- FIuorgquﬁguﬁggﬁggggégﬁggﬁggﬁ onyl) - pi peri di ne-4-carboxylic acid (4- 10
trifluoronethoxy-phenyl)-am de Step A:

4-Fluoro-4-(4-trifl uoromet hoxy-fphenyl carbanbye-f i di_ne-1-carboxylic acid
tert-butyl ester
F
F

—0

Step A): 4-Fluoro-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-1-carboxylic acid
tert-butyl ester

In analogy to example 1 from 4-fluoro-piperidine-1,4-dicarboxylic acid mono-tert-butyl
15 ester (0.565 g), synthesis described in W02008/98977, and 4-trifluoromethoxy-aniline

(0.405 g) there as obtained 4-fluoro-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-

1-carboxylic acid tert-butyl ester (0.64 g) as an off white solid. MS (ESI): 405.1 ([M-H]").

Step B) 4-Fluoro-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide

In analogy to example 8 B) this material was obtained by de-protection of 4-fluoro-4-(4-

20 trifluoromethoxy-phenylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester (0.684
g) with trifluoroacetic acid (0.73 ml)in methylene chloride (70 ml) to give 4-fluoro-
piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide (0.439 g) as a white solid.
MS (ESI): 307.1 (MH").

Step C): 4-Fluoro-1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-
25 trifluoromethoxy-phenyl)-amide



In anal ogy to exanple 1 from 4-fl uoro-piperidine-1,4-dicarboxylic acid
nono-tert-butyl 15 ester (0.565 g), synthesis described in W2008198977,
and 4-triwbuorignresoRoxy-aniline (0.405 g) there as obtai R€w/EP2010/063078
4-fluoro-4-(4-trifluoronethoxy-phenyl car groye- pi peri di nel-carboxylic acid
tert-butyl ester (0.64 g) as an off white“solid. M5 (ESI): 405.1 ([MH).

Step B) 4- FI i per,j di rboxylic_.acid

(a-tri 11 ofohEPrsRPEpARS WQ?’H‘YE’é P ARG meh e afisne) BrEge (] © weker i a
was obt ai neﬁietb(yxy@ezepes}ﬂmyl ditoride (@067 gpweredti{sdlve@th pyridine (10 ml) at RT and
trifluoromethox car ) n rhoxyl.ic acid L& yl
ester (0.6§£B85%l£$§ % ﬁgﬁgééelﬁggaczgjtﬁl#%%ﬁf &Vg ‘?ﬁeY%ﬁgmtébggﬁé
(70 m) torefidue wasfalbsmnboqbppeﬂmdgaiendpuaﬁbbhyﬂmb camrdatography (AcOEt/heptane,
gg}t ?I.I ]E léjogﬁér{i?ﬂn @t&?@%"%) R ABe 05i%d%-MordSi - 8- WatHoRy $RhidhesdYBn(BS! ) -

4- Fl uor o- 1p(llzr:rm%veg«tb@éﬁm&@rtr@ﬁy@wb@w BhewDsarpide 6693 glcas garhitesalid-o5
trifluoromyboesyy:phenylMram de WO 2011/ 029808PCT/ EP2010/ 063078 - 68 -

4- Fl uor o- pi peri di ne-4-carboxylic acid (4-trifluoronethoxy-phenyl)-am de
(0.1 g) and 4- net hoxybezenesul fonyl chloride (0.067 g) were dissolved in
pyridine (10 mM) at RT and under an argon atnosphere and stirred for 24 h
at RT. The soIvent was evaporated of f, the residue was absorbed on silica
gel and pud 10y 1 (2 A dihonohbanmren asglfes ! peidinend vl mdic

to 259@15otgﬂ&ﬁohﬁgugeqﬂkﬁq)%nghyoro 1- (4 nethoxy benzenesulfonyl)
pi peri di ne-4-carboxylrc actd (4-trifluoronethoxy-phenyl)-amde (0.075 g) as
a white solid. Ms (ESI): 475.1 (NPH) 30

1- (2- Chl or o- benzenesul fonyl) -
trifluoronethoxy-phenyl)-amd
4-f | uor o- pi peri di ne- 4- car b&=AS
(0
1

10

-fIPoro-piperldlne 4-car boxylic acid

-(2-chl oro-benzenesul fo

In analogy to example 29 step C) from 4-fluoro-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide (0.1 g) and 2-chlorobezenesulfonyl chloride (0.069 g)

there was obtained 1-(2-chloro-benzenesulfonyl)-4-fluoro-piperidine-4-carboxylic acid
15 (4-trifluoromethoxy-phenyl)-amide (0.125 g) a white solid. MS (ESI): 479.1 (MH").

Example 31: 4-Methyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxvlic acid (4-

trifluoromethoxy-phenyl)-amide

R/NO?LF

Step A): 4-Methyl-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-1-carboxylic acid

20

tert-butyl ester



15 (4-trifluoromethoxy-phenyl)-amde (0.125 g) a white solid. M5 (ESI):
479.1 (MH). Exanple 31:

4- Met hyl -weo(2ooluaeses- 4- sul f ony1) - pi peri di ne- 4- car boxyl i c PATIE®F2¢14/063078
trifluoromet hoxy-phenyl)-amde 20 é 11/ 029808PCT/ EP2010/ 063078 - 69 -
I n anal ogy to exanple 1 from 4-net hyl - ridine-1, 4-di carboxylic acid

angg OOL? ;;[ n H a ellﬁéfs : er keo @2)1% 4arr;1gthyl E)lrplei‘lldyn% lnft t11c:(e)u)‘%/oxy cl:ellcll mogw(()) tZth-q)%)tylt here
trifl uor onetteoiyo @Demyil@arfb@mymopypﬁﬂmd |((ine2&) clarbaxydhtainad Adnéthi;lltéi-bcut yl
ester (0.7 ess.oil . N& (ESI): :
et hyl - e iR S R o e 1 et T pe RS B g 11
anal ogy t o aexaohorless®ilBMS(RSB: 4Htel{MaH]Was obt ai ned by de-protection of
4-met hyl-4-(4- trifluoromethoxy-phenyl carbanoye- pi peridi ne-1-carboxylic
acid terg - @%@pYé @a’?\f{@ch I( Qipd2@he W &abib &4 1if hU@ LaSEId 6 mRH Q ot nidd

met hyl ene chi OI’)I de 6 1%1[) toegl ve 4ylr;et hy(pl perlrdl ne- 04 %aﬁﬁ}g%l |1c aci d
(g gggorggg;ﬁgyx he“ggm IR QbR Aot oA O YRR B
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trifluoronet. hen a from

4- et hyl - pi pglrl |nreOa é(t%:c)aarcE)({Té(gcg%lmcw%10| %}{e f}ﬂo?? {)% IV 4 %hﬁl) am de
(0.34 g), pipaidienésatbosylid accdﬂ4drr1ﬂderc(lﬁetmﬂy gl)lertyﬁearreldwéwd@ aebtcaluonleds

4- et hylqs 1+ peridi ne-4-carboxylic acid (4-

trifl uoi%mvéskgiéﬁgmﬁg%j g%”%ééb)l%lgj 3 g as a white solid. M5 (ESI): 455.3
(M) .

(rac-4-Fl ug})%’ G4 WF}LYéHé(-tQiu%rtﬂ ‘f‘éﬁ@qI)Yl)pP‘@é‘Flii’&ierfléca&b%’%i’lllﬁé%Ql(‘f‘c acid [442, 2, 2-
trifluoro- lrriffeédoyetiesypichyphedye | - am de

\%S3

In analogy to example 29 C) there from 4-methyl-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide (0.34 g), p-toluenesulfonyl chloride (0.214 g) there was
15 obtained 4-methyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide (0.3 g) as a white solid. MS (ESI): 455.3 (MH").

Example 32: (rac-4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxvlic acid [4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide

SO

This materiel was made in analogy to example 1 from 4-fluoro-1-(toluene-4-sulfonyl)-

20

piperidine-4-carboxylic acid (0.15 g), (rac)- 4-(2,2,2-trifluoro-1-methyl-ethoxy)-

phenylamine (0.102 g) to give the desired (rac)-4-fluoro-1-(toluene-4-sulfonyl)-

piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.025
25 g) as an off-white solid. MS (ESI): 489.25 (MH").



20 This materiel was nmade in analogy to exanple 1 from

4-fl uoro-1-(tol uene-4-sul fonyepi peri di ne-4-carboxylic acid (0.15 g), (rac)-
4- (2, 2, 2-woizbiwmeses 1- net hyl - et hoxy) - phenyl am ne (0. 102 PgY/HPR019i0v3»78 he
deS|red (rac)-4-fluoro-1-(tol uene-4- sulfz yepi peri di ne-4-carboxylic acid
[4-(2, 2, 2- tr|fluoro 1- nethyl et hoxy) phe 9 -am de (0 025 25 g) as an

[ 5 /

of f-whi t e

70 - Exanple<38 { 4 ;

[4-(2, 2, 2- tdlimfzﬂhubéthoiy)lnhendl mlﬂyl et hoxy) -phenyl] -am de Thi S rrat eri al
was obt ai ned in anal ogy to exanple 4 from 1- [(4-methyl phenyesul fonyl | -4-

5 pi peridinecarboxylic acid (0.283 g),

phqqylanlne Fo- g) to give the

desi red 1-(to|uene-4lsulfo- el pi 4-qar boxyhi c agid [442, 2, 2-
trifluoro-1, 1-dinet hyl e (Q i ght gray
crystalline solid. M5 (ES 185. 3 ) . \\Prepa onWf Yhe starting

material, 4-(2,2,2-trifldorgd], 1- dlnethylcéthoxy) phenylam ne: 10 i) To a
solution of 1-fluoro-4-fitro-benzene (2.82 g) and
1,1,1-trifluoro-2-nethyl-propan2-ol (2.3 m) in DMF (90 m) under an argon

at gDSEheI’ e TRSmaagIcvasbeliné @ ﬁ@l@iﬁy x’ﬂﬂdﬂlé DB -g4- é&?@@%@ﬂﬁﬂsﬁlf@ﬂ)ﬁ! n-oil)
G et hy! Bt O A REEH g ol sl e Py G Gy RAZSO
t he sol vent(0.2éSgeroapertht écired fl - taugieve sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-
1-nit 4- I il
b i bR A Rk o R s By ©

MS (ESI): 485.3 (MH").
Preparation of the starting material, 4-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-phenylamine:

10 i) To a solution of 1-fluoro-4-nitro-benzene (2.82 g) and 1,1,1-trifluoro-2-methyl-propan-
2-ol (2.3 ml) in DMF (90 ml) under an argon atmosphere was added under ice cooling
NaH (0.914 g, 55% suspension in oil) and the mixture was stirred for 3 h at RT. It was then
partitioned between diethyl ether and water, the layers were separated, dried over Na,SO.
and the solvent was evaporated off to give 1-nitro-4-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-

15 benzene asa brown oil (4.9 g) that was used in the next step without further purification.

ii) 1-Nitro-4-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-benzene (4.9 g) in methanol (30 ml)
was hydrogenated over Pd/C (10%, 500 mg) at RT and atmospheric for 12 h. The catalyst
was filtered off and the solvent removed in vacuo to give the desired 4-(2,2,2-trifluoro-1,1-
dimethyl-ethoxy)-phenylamine (4.2 g) as a brown oil that was used without further

20 purification in the next step.

Example 34: (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxvlic acid [4-(1-cvclopropyl-

ethoxy)-phenyl]-amide

OO




ii1) 1-Nitro-4-(2,2,2-trifluoro-1, 1-di net hyl - et hoxy) - benzene (4.9 g) in

nmet hanol (30 m ) was hydrogenated over Pd/C (10% 500 ng) at RT and

at nospherwo 20ar029808h. The catal yst was filtered of f andPChEPI@WeIws r enoved
in vacuo to give the desired 4-(2,2,2-t[2qtuoro-1,1-

di met hyl - et hoxy) - phenyl am ne (4.2 g) as brown oil that was used w t hout

further 20 purification. in the next step. | e 34:

(rac)-1-(TdI éteﬂglstSfO&w&s(f Palogy i Shimetat Bowy | & metpaphenybsulfonyl]-4-

[ 4- (1- cycl pipediayheehtboxyl)c acph@mBR]g) (8dv)-de(1-cycMPra1-2{hd2 PBPIRdSTiniR2 (il 08 630738
- 71 - This_naterial. ined in al t 0. ex I fro

[ (et hyl Shen O st Ot R PR A e P 2B S

(rac) - 4- ( 1<gslepopyoghbxpt eyl -apridald. 306 gies o OghtSray) crygalling solidad &SIk ed
(rac)-lfgtqhygqgn4q§ulfonye-piperidine-4-carboxy|ic acid [4- -am de (0.306
g) as a light gray crystalline solid. M5 (ESI): 5 443.3 (M+#). Preparation
of the starting materjal, (rac)-4-(1-cyclopropyl-ethoxy)-phenylam ne: This
was obt aj né’den%ataq{a@%b?stﬁﬁlntgﬁéatﬁ%cé@ﬁr%(ld%vgfqprw -equé RAFNEMING ) | form
1-fluoro4-nitro-benzene and 1-cycl opropyl-ethanol. 10 Exanpl e 35:

1- Benzenesulhiomyd ohpaipad indinakgé 1€ tielpessdduce dsirdbed in example 4 ii) , form 1-fluoro-
(1-ethyl- 5-4t_rrli'hfol_6jecr)lrzgrgeé}nlayi_%l—l-lggrr azlqéthg-(;il) -am de This material was

obtai ned i n analogy to exanﬁf fpyronfl-(phenylsulfonyl)-4-

pi peri di necarboxylic acid (0.094 g) and
1-ethyl-5-trifluoronethyl-1H pyrazol - 3-yl am ne

10 Example 35: 1-Benzenesulfonyl-piperidine-4-carboxylic acid (1-ethyl-5-trifluoromethyvl-

OO,

1H-pyrazol-3-yl)-amide

This material was obtained in analogy to example 1 from 1-(phenylsulfonyl)-4-
piperidinecarboxylic acid (0.094 g) and 1-ethyl-5-trifluoromethyl-1H-pyrazol-3-ylamine

15 (0.063 g) to give the desired 1-benzenesulfonyl-piperidine-4-carboxylic acid (1-ethyl-5-
trifluoromethyl-1H-pyrazol-3-yl)-amide (0.075 g) as a off-white solid. MS (ESI): 431.13
(MH").

Example 36: Racemic mixture of example 36a which is (25,4S)-1-(2-Chloro-

20 benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide and example 36b which is (2R4R)-1-(2-Chloro-benzenesulfonyl)-2-

hydroxymethyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide




15 (0.063 g) to give the desired 1-benzenesul fonyl -pi peri di ne-4-carboxylic
acid (1-ethyl-5- trifluoronethyl-1H pyrazol-3-yl)-amde (0.075 g) as a

of f-whi t eweabiih29808 (ESI): 431.13 (MH). Exanple 36: Ra®EemiEP20m0x06307e Of
exanpl e 36a which is (25,45)-1-(2-Ch|oro7 20
benzenesulfonyl)-2-hydroxynethy|-piperiaiaé-4-carboxylic aci d
(4-trifluoromethoxy- phenyl)-am de and exanple 36b which is
(2R, 4R) - 1- ( 2- Chl or o- benzenesul fony1l) - 2- H

hydr oxymet hyl - pi peri di ngz4- ﬁgxy C acigi;

(4-trifluoronethoxy-phenyl) - ans 2041/ 02 CT/ 0/ 063078 - 72 -

Exanpl e 36a Exanpl e 36b Stey X xture of

(2S, 4S)-1-(2-Chl or o- benZ di ne- 2, 4- Eicarboxylic aci d
4- et hyl ester and
(2R 4R) - 1- (2- Chl or o- benzenésul f onydM- pi peri di ne2, 4-di car boxylic acid
4-methyl ester 5 A racemc m xture of (25,45)-Piperidine-2,4-dicarboxylic
acid 4-methyl ester hydrochloride and (2R 4R)- Pi peri di ne-2, 4-di carboxylic
acid 4-nethyl ester hydrochloride (OEx@mngle 3640 be prepared by tert. butyl
ester cleavage froma m xture of (25,45)-piperidine2, 4-dicarboxylic acid
2-tert-butyl ester 4-methyl ester and (2R 4R)-piperidi ne-2,4- dicarboxylic
acid 2-tert-butyl ester 4-neth qti on:= M Del Bosco, 10
Tetrahedron Vol 51, No I R @) were dissolved in
water (10 ml). Then 2-chl pro- Pende o i —347 g) was added
and the m xture was stir

| f onyl) - pi per

C1 apd AcCEt,C%he organi ¢ | ayer was separat ed,
dried over sodi um sul phate d cdhcentrated in vacuo to give the desired
racem c mxture of (2S,4S)-1-(2-CDHro-benzenesul fonyl)- 15

pi peridi ne-2, 4-di carboxylic acid 4-nethyl ester and

(2R, 4R) - 1- ( 2- Chl or obenzenesul f onye- pi peri di ne- 2, 4-di carboxylic acid

4-nmet hyl ester (0.42 g) as a col orl elsxamplecdpls oil. M5 (ESI): 360.2

([ MHL-).

Step A): Racemic mixture of (25,4S)-1-(2-Chloro-benzenesulfonyl)-piperidine-2,4-
dicarboxylic acid 4-methyl ester and (2R,4R)-1-(2-Chloro-benzenesulfonyl)-piperidine-
2,4-dicarboxylic acid 4-methyl ester

5 A racemic mixture of (25,4S)-Piperidine-2,4-dicarboxylic acid 4-methyl ester
hydrochloride and (2R,4R)-Piperidine-2,4-dicarboxylic acid 4-methyl ester hydrochloride
(0.32 g) - to be prepared by tert. butyl ester cleavage from a mixture of (2S,4S)-piperidine-
2,4-dicarboxylic acid 2-tert-butyl ester 4-methyl ester and (2R,4R)-piperidine-2,4-
dicarboxylic acid 2-tert-butyl ester 4-methyl ester (for preparation: M Del Bosco,

10  Tetrahedron Vol 51, No 31, pp 8545) — and Na,COs(0.425 g) were dissolved in water (10
ml). Then 2-chloro-benzenesulfonyl chloride (0.347 g) was added and the mixture was
stirred at RT for 12 h. The reaction mixture was then partitioned between aqueous HCI
and AcOEt, the organic layer was separated, dried over sodium sulphate and concentrated
in vacuo to give the desired racemic mixture of (2S,4S)-1-(2-Chloro-benzenesulfonyl)-

15  piperidine-2,4-dicarboxylic acid 4-methyl ester and (2R,4R)-1-(2-Chloro-
benzenesulfonyl)-piperidine-2,4-dicarboxylic acid 4-methyl ester (0.42 g) as a colorless
viscous oil. MS (ESI): 360.2 (|[M-H]").

Step B): Racemic mixture of (25,4S)-1-(2-Chloro-benzenesulfonyl)-4-(4-
trifluoromethoxy-phenylcarbamoyl)-piperidine-2-carboxylic acid and (2R4R) -1-(2-



Step B): Racemic mxture of (2S,4S)-1-(2-Chloro-benzenesul fonyl)-4-(4-
trifluoronethoxy-phenyl car banoye- pi peri di ne-2-carboxylic acid and (2R 4R
-1-(2- W0020111020808808PCT/ EP2010/ 063078 - 73 - PCT/EP2010/063078

Chl or o- benzenesul fonyl)-4-(4-trifluor onetigoxy phenyl car banoye- pi peri di ne- 2-
carboxylic acid A racem c m xture of

(2S,49)-1- Chl or o- be fon ridi 4-di c rbox c acid

4t hyl e SUOTO bz ey W&U‘eﬁ%ﬁ&p ﬁmﬁéﬂ%é‘w&m D! %ﬁueﬁ-a-e-z, 4- 5

di car boxyl icarbagilit #idvet hyl ester (0.426 g) was dissolved in toluene (10 nl)
under an argon at nosphere at RT Then 4-trifluoromethoxy-aniline (0.229 g)

was added fo i L ,

2 ey ThacElE iRt EolBs iy H AT LGRS ISR A G 1 o
with 3|v| aqueiddsmetby! enpesndt2RAR) A< clpeo-hertzenésal fO@Ylb@lH@rtda‘tee%i‘lout The

m xture W%ﬁa%é@ﬁé adgd Llfrﬁ@cﬁ?;lfégfer {Raty QtwaBﬁassélk}é‘d ﬁl%lﬁ%ﬂé (Mﬁl)%&d@ﬁ/ﬁpﬁgéﬁ ed

of f, the residue absqrbe lica purifi

chr omat ogr éHH?SP?’W}HB@—@gﬂ t@ﬂ‘é%f'o q‘Xﬁ’ (ﬂ%ﬂ@“@c@ 2@%) e @fHﬁ’a fellaveddyi r ed

E gCa} C m ximed® Bfurﬁﬁﬁnﬂ&)&ohde in hept?ne 0.9 molaﬂ 2.88 mlr)] The mlxtllljre was reﬂuxed ford
oro zenes tri Qi Qnet hoxy<phen rba eri di ne

3 Car oxyi T Fagaled AT bid agfnied Wi QRS R B bt SRR E bt

(4-trifl uomoenipiod/@ricTiyd maqtllmarvwlfl)r{lpnrpernedlfmelr% g hoxgdolenawad as a

Vi scous, i |

(2S, 49) di Eap% e§§§ bt)élﬁéezég%useub% % &gﬂlﬁ& %9 S%REBﬁg‘fE? %ésg:cgl neﬁﬁglfagh%oxyl iC

acid (4- tr|(Me@i/&m@1é>@a(bﬁéﬁWW9éﬁﬁ%étme (@Féefmr\g rpcqrpic mixture of (25,4S)-1-

Chl or o- ben?(@@ﬁéﬂoﬁ%i'&éﬁes&tf @(%ﬁﬁﬂlﬁﬁlﬂon{&m%&lpﬂeﬂﬁlcélrbﬁﬁ%?mﬁ{ﬁérﬁhﬁ‘&Qd (4-

trlfluororrett%(ém/ ‘ﬂ%‘ﬁi)z m_de emc mxt B

(2S, 4S) - 1- (3" @ %6%@; QrR: ]{e&lz?r}eis‘f‘ A otrbtHayRronEthXHeny | car b

amoyl ) -p |pn1eﬁyltaibmﬁo{d)plmfdquaxyhnb@xﬁmedu?aa%(iv(iszaléldﬁl M8$ (ESI):Z07TH(MH)o- b

en zenesul fonyl) -4- (4- trlfluoronethoxy p henylcarb anoyl) -p ip eridine-2

coml ex' 1 SRe) Ry Rt e OISRl (R o e fORRGRL P A pgt.ane- THF
at nospher e Plpﬁiieilrm $cambexylsscit G4rt:r@@10fcunetmonbnherai) -gudgndd (2R ﬁlﬁ)-:'ii (32h at RT.
To the m dem&o\z\@élz&&%alféwﬂﬁﬁl lﬁﬁ/ V\xg%t \)@Jp;’péaid)nemqar%%xﬁw dcld @9 wes

continued for 5 mn. The solve aporated off and the residue
absor bed or‘ingil‘ng&t}tfé‘IY I&’rﬁ‘&%&’ﬁlfi? ed by flash chromatography (EE/ heptane,
gradient fromO to 30%9 to give the desired racem c m xture of

(2S, 49) - 1- (RrLhhnrmmxbhes 2€@sSsis) floydhloZo-benzenesulfonyl)-4-(4-trifluoromethoxy-

20 phenylcarbamoyl)-piperidine-2-carboxylic acid and (2R,4R) -1-(2-Chloro-
benzenesulfonyl)-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-2-carboxylic acid
(0.38 g)was dissolved in THF, cooled to 0°C and borane-THF complex (1 molar in THF,
1.58 ml)was added dropwise under an argon atmosphere. The mixture was stirred for 1
hour at 0°C and further 12h at RT. To the mixture was then added 37% HCI (0.2 ml) and

25  stirring was continued for 5 min. The solvent was evaporated off and the residue absorbed
on silica gel and purified by flash chromatography (EE/heptane, gradient from 0 to 30%)
to give the desired racemic mixture of (25,4S)-1-(2-Chloro-benzenesulfonyl)-2-
hydroxymethyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide and
(2R,4R)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic acid (4-

30 trifluoromethoxy-phenyl)-amide (120 mg) as white foam. MS (ESI): 493.08 (MH")

Example 37: 1-(Morpholine-4-sulfonvl)-piperidine-4-carboxvlic acid (4-

trifluoromethoxy-phenyl)-amide




hydr oxynet hyl - pi peri di ne-4-carboxylic acid
(4-trifluoromethoxy-phenyl)-amde and (2R 4R) -1- (2 -Chloro-b en

zenesul f onNQI2p11/@2980Bydr oxynet hyl -p i p eridi ne-4- carb oxpCIrEpraciotey048 30
trifluoromethoxy-phenyl)-amde (120 ng)_aﬁ_mhite foam MS (ESI): 493.08
(M#) Exanple 37: 1-(Morpholine-4-sul fonyI)-piperidine-4-carboxylic acid
WO 2011/ 0298Q8PCT/ EP2010/ 063078 - 74

i pey ve-4/’arboxylic acid et hyl
g (943 g) dissolved in
gon \atmosphegg was treated at RT,

.465 5 g) then dropwise with

(4- trifluoronethoxy-phenyl)-anm de

- Step A: 1-(Morpholine-4-sul/fonge*
ester Piperidine-4-carboxylic
met hyl ene chloride (60 m) und
first with 4-di nmethyl am nopyri di ne (
nor phol i ne- 4-sul fonyl chloride (1.136 g)and t sgaction m xture was
stirred for 12 h at RT to conplete the reactie reaction m xture was
then partitioned between nethyl ene chlorigle and _adueous 1IN HCL, the |ayers
were separated and the organic |ayer washad w/th 2M aqueous KHCO3 t hen
dried over Na2504. The sol vent was evapgr eddoff, to give

1- (nmor phol i ne-4-sul fonyl) - pi peridi ne-4-cd& boxylic 10 acid ethyl ester (1.9
g) as a light yellow solid which was directly used in the next step. Step

2 (Vo phol OG- S TR BeR AR R E P FfE T ot or (1.0

di ssolved in nethanol (80 m) was treated at RT with 2M NaOH (15.5 ni? and
t he ni xt ur @iprailingératboaylachcat etBg egtef (1.946%) iissTived Boinvidmitengwalslotide (60 ml)

evapor at ed @by art Q%oﬁ Qﬁﬁ&'ﬂﬁetﬂ}%ats It feh@RAGERT, first with 4-dimethylaminopyridine (1.465
5 g) then dropwise with morpholine-4-sulfonyl chloride (1.136 g)and the reaction mixture

was stirred for 12 h at RT to complete the reaction. The reaction mixture was then

partitioned between methylene chloride and aqueous 1N HCL, the layers were separated

and the organic layer washed with 2M aqueous KHCO:s then dried over Na,SO.. The

solvent was evaporated off, to give 1-(morpholine-4-sulfonyl)-piperidine-4-carboxylic
10  acid ethyl ester (1.9 g) as a light yellow solid which was directly used in the next step.

Step B): 1-(Morpholine-4-sulfonyl)-piperidine-4-carboxylic acid

1-(Morpholine-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester (1.9 g) dissolved in
methanol (80 ml) was treated at RT with 2M NaOH (15.5 ml) and the mixture was then
heated at 85° C for 12 h. The solvent was then evaporated off, the residue partitioned

15 between methylene chloride and 1N HCL, the layers were separated and the organic layer
washed with 2M aqueous KHCO:s , dried over Na,SO, and concentrated in vacuo to give 1-
(morpholine-4-sulfonyl)-piperidine-4-carboxylic acid (1.37 g) as a white solid. MS (ESI):
277.08 ([M-HJ).

Step C): 1-(Morpholine-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
20 phenyl)-amide

In analogy to example 1 from 1-(morpholine-4-sulfonyl)-piperidine-4-carboxylic acid
(0.097 g) and 4-trifluormethoxy-aniline (0.062 g) there was obtained 1-(morpholine-4-
sulfonyl)-piperidine-4-carboxylic acid 4-trifluoromethoxy-phenylamine (0.052 g) as an
off white solid. MS (ESI): 438.29 (MH").

25



15 bet ween net hyl ene chloride and 1IN HCL, the |ayers were separated and the
organi c | ayer washed with 2M aqueous KHCO3 , dried over Na2504 and
concent r aveaoiwn2ysmsuo to gi ve 1- PCT/EP2010/063078
(nDrphoIine-4-su|fonye-piperidine-4-carpgé¥Iic acid (1.37 g) as a white
solid. Ms (ESI): 277.08 ([ M HD. Step ©):

il T S et Bb S fitaliyl ! vor omet hoxy20

1- ( mor phol itfifudrosietf

axpviehepiDemniide ne- 4- car boxylic acid (0.097 g) and
4-trifluornmethoxy-aniline (0.062 g) there was obtained 1-(norpholine-4-
sul fonyl) - pi peri di ne-4-car boxyl j¢ d 4-tf] uor oget hoxy- phenyl am ne
(0.052 g) as an off white solig S O 29/QN+H). WO

2011/ 029808PCT/ EP2010/ 063078 - 7.

1- (2- Chl or o- benzenesul fonyl) - pi p dDne- 4-
trifluoronethoxy-phenyl)-am de | nicanal ogy t o, exg
1- (2-chl or o- benzenesul f onye- pi peri di ne- 4- car bd
4-trifluoronmethoxy-aniline (0.062 g) there wa?

1- (2-chl or obenzenesul f onye- pi peri di ne- 4- dar boxy acid
(4-trifluoronethoxy-phenyl)-anide (0.082 4y a¢$ an off-white solid. M
(ESI): 463.21(M#H). Exanpl e 39:

1- (2- Chl or o- benzenesul f onyl) - pi peri di ne-4-carboxylic acid (4-isopropoxyl0
phenyl ) -am de In anal ogy to exanple 1 from

le- (2-chloran Bﬁﬂé%ﬂ@%ﬂb%@%}élg&&hﬂ?g-Qﬂ@@-—ﬂerﬁélj[ié@mféﬁ?il)lpfp‘éiridirl(efll-&ﬁﬁogﬂic@Eﬁd

-1 SOPropoxy- Il1ne ere. ne .

5oy SR el kRS sRbeny an e 1008P bakpRnes gbriped 1-(2-chloro-

(4- i sopr opbeyzepherfonyh gripetadin €4 ki ayyliascid 6t-aifl wk dmethioke pheryil damis (0BS ) :
437.26 (M) s an off-white solid. MS (ESI): 463.21(MH").

Example 39: 1-(2-Chloro-benzenesulfonvl)-piperidine-4-carboxvlic acid (4-isopropoxy-

10 phenyl)-amide

In analogy to example 1 from 1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid

(0.106 g) and 4-isopropoxy-aniline (0.053 g) there was obtained 1-(2-chloro-

benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide (0.116 g) as
15 an off-white solid. MS (ESI): 437.26 (MH").

Example 40: (rac)-1-(2-Chloro-benzenesulfonyl)-piperidine-4-carboxvlic acid [4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide



WD 2011/ 029808PCT/ EP2010/ 063078 - 76 - In analogy to exanple 1 from

1- (2-chl or o- benzenesul f onye- pi peri di ne-4-carboxylic acid (0.106 g) and
(rac) - 4- (\Rp20R/1208081 uor o- 1- net hyl - et hoxy) - phenyl am ne ( @COEP2@p/0630e8 € was 5
obt ai ned (rac)-l-(2-ch|oro-benzenesulfonﬁ pi peri di ne-4-carboxylic acid
[442,2,2- trifluoro-1-nethyl-ethoxy)-phe §I -amde (0.135 g) as an
off-white solid. M5 (ESI): 491.15 (MH). Exanpl e 41:

4- Fl uor o- 1- (t ol uene- 4-sul f ony1) - pi peri di ne- 4- carboxylic acid (4-isopropy|10
phenyl)-amde This materiel was nade i n anal ogy to exanple 1 from
4-fluoro-1-(tol uene-4-sul fonyl) 3 i

4-isopropyl-aniline (0.09 Q) t
fl uoro-1-(tol uene-4-sul fonye- pN\pe i
(4-1isopropoxy-phenyl)-am de 15 (0. g) as Ilght .
419.3 (MH). Exanple 42: Racenic niGkure of arphe 42a which is
(25, 45) - 2- Hydr oxynmet hy1- 1- (tol uene- 4-sul f on{ i di
acid (4-trifluoronmethoxy-phenyl)-am de and Exawpl 4
(2R 4R) - 2- Hydr oxymet hy1- 1- (t ol uene- 4- sul f®ny1)/ pi peri di ne-4- 20 carboxylic
acid (4-trifluoronethoxy-phenyl)-am de 11/ 029808PCT/ EP2010/ 063078 -
77 - F

F F

In analogy to example 1 from 1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid
(0.106 g) and (rac)-4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylamine (0.072 g) there was

5 obtained (rac)-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.135 g) as an off-white solid. MS (ESI):
491.15 (MH").

Example 41: 4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxvlic acid (4-isopropvl-

10 phenyl)-amide

e

This materiel was made in analogy to example 1 from 4-fluoro-1-(toluene-4-sulfonyl)-

piperidine-4-carboxylic acid (0.2 g), 4-isopropyl-aniline (0.09 g) to give the desired 4-

fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide
15 (0.047 g) as light brown solid. MS (ESI): 419.3 (MH").

Example 42: Racemic mixture of Example 42a which is (25,4S)-2-Hydroxymethyl-1-

(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide and
Example 42b which is (2R,4R)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-

20 carboxylic acid (4-trifluoromethoxy-phenyl)-amide




Exanpl e 42b Step A): Racem c m xture of

(2S,4S)-1-(Tol uene- 4-sul fonye- pi peri di ne- 2, 4-di car boxylic acid 4-nethyl
ester andwQ2R142y808- ( Tol uene- 4- sul f onye- pi peri di ne- 2, 4- #ctarRaxypbiocs aci d
4-met hyl ester 5 In analogy to exanple 36,step A) the desired racemc

m xture of (2S,4S)-1-(tol uene-4- sulfonye-piperidine-2,4-dicarboxylic acid
4-nmet hyl ester and (2R 4R)-1-(tol uene-4-

sul fonye- pi peri di ne-2, 4-di carboxyli¢ acid 4Hmet

obtai ned fromthe reaction oﬁls 5
(25, 45) - pi peri di ne- 2, 4- di catboX g A8 met hyel6 grochloride and
(2R, 4R) - pi peri di ne- 2, 4- dji cé?b-xyl|o acl d 4-\Ret hyl hydr ochl ori de 10
(0.3 g) with 4- nethyl be &en:uulfr yl chloride (0.294 g) as a white solid.
M5 (ESI): 342.06 (MH). Steg’B): Racemic m xture of

(2S, 4S) - 1- (Tol uene- 4- sul f ony1) - 4- (ﬁﬂirlfluoronethoxyphenylcarbanDye pi perid
i ne-2-carboxylic acid and (2R, 4R)-1-(Tol uene-4-sul fonyl)-4-(4-
trifluoromethoxy-phenyl carbanoyl) e-2 -carboxylic acid 15 In
anal ogy to exanple 36 step B) the dg§X$B§&3§%£nlc m xt ure of

(2S,4S)-1-(tol uene-4-
sulfonyl)-4-(4-trifluoronethquﬁbh:
acid and

(2R 4R)-1- (tol uene-4-sul f o
di ne-2- carboxylic acid (0
racem c m xture of (2S, 43 \

(tol uene-4-sul fonye- pi pé€ridi ne-2, 4ggjcarboxylic acid 4-nethyl ester and
(2R 4R)-1- 20 (toluene-4-sul fonye-piperidine-2,4-dicarboxylic acid 4-nethyl
ester (0.392 g) with 4- WD 2011/ 029808PCT/ EP2010/ 063078 - 78 -
trifluoronethoxy-aniline (0.264 g) anxarmdpleet2tyl al um ni um chloride in
heptane (0.9 nolar, 2.93 m) as a brown solid. Ms (ESI): 487.2 (MH). Step

Racem I
o5 4o, Rﬁ%&ﬁﬁé‘mﬁ@ iturs of (349)- 1 (Toluenc: 4fyﬂf§?%>eplpéflﬁlezf %%ﬂbcaYbY polic Jci g
(4-trifl uoreidet 1melﬂ)(2%ﬁRbé @ntheper; oD i ishiyardtedjcarhoxylic acid

4- methyl ester

ester (0.35 g) was

e- 2-carboxylic

3 - 4- (t-tr'flu§ onmet hoxy- phgnyfcar banoye- pi per i

g) was obtair@d fromtheFreaction of a

5 Inanalogy to example 36 step A) the desired racemic mixture of (25,4S)-1-(toluene-4-
sulfonyl)-piperidine-2,4-dicarboxylic acid 4-methyl ester and (2R,4R)-1-(toluene-4-
sulfonyl)-piperidine-2,4-dicarboxylic acid 4-methyl ester (0.35 g) was obtained from the
reaction of a racemic mixture of (2S,4S)-piperidine-2,4-dicarboxylic acid 4-methyl ester
hydrochloride and (2R,4R)-piperidine-2,4-dicarboxylic acid 4-methyl ester hydrochloride

10 (0.3 g) with 4-methyl-benzenesulfonyl chloride (0.294 g) as a white solid. MS (ESI): 342.06
(MH").

Step B): Racemic mixture of (25,4S)-1-(Toluene-4-sulfonyl)-4-(4-trifluoromethoxy-
phenylcarbamoyl)-piperidine-2-carboxylic acid and (2R,4R)-1-(Toluene-4-sulfonyl)-4-(4-

trifluoromethoxy-phenylcarbamoyl)-piperidine-2-carboxylic acid

15 In analogy to example 36 step B) the desired racemic mixture of (25,4S)-1-(toluene-4-
sulfonyl)-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-2-carboxylic acid and
(2R,4R)-1-(toluene-4-sulfonyl)-4-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-2-
carboxylic acid (0.22 g) was obtained from the reaction of a racemic mixture of (25,4S)-1-
(toluene-4-sulfonyl)-piperidine-2,4-dicarboxylic acid 4-methyl ester and (2R,4R)-1-

20 (toluene-4-sulfonyl)-piperidine-2,4-dicarboxylic acid 4-methyl ester (0.392 g) with 4-



5 (tol uene-4-sul fonyl)-pi peridi ne-4-carboxylic acid
(4-trifluoromethoxy-phenyl)-amde In analogy to exanple 36 step C the
desired rwioenmin2e808t ure of (25, 45)-2- PCT/EP2010/063078

hydr oxynet hyl- 1- (t ol uene- 4-sul f ony1) - plpgéldlne 4- carboxylic acid
(4-trifluoronethoxyphenyl)-am de and

(2R, 4R) - 2- hydr oxy ne- 4- quo 1) - pi peri di car yllc
acid (4- tr|¥ﬁ PB%@FH&%VﬁBHéﬁfgggéﬂyh ‘%hgé é¥? chigyi H P?PB he 10
reacti on ofmdaar, 2©8ml¢ agd Ktowresobitl. MS (ESI) 487.2 (MH").

(2S,49) - 1- (tol uene-4-sul fonyl)-4- (4 trifluoronmethoxyphenyl car banoye- pi perid

I ne-2-carb %)[(E%g)l (;()C Rgﬁlnﬂcﬁ’]ggt g & é&s =2 (I—E}%é&ﬁ)}&éﬁylslut}gﬁ@ &) sﬁlfglaylz 81pf£1d1r)e-

trifluoro anoye- |per| car |c acl

bor aneTHF dnqvapb@w i¢ 1c16r64 -giflyayomiegthoxg-phgnyl -pmade @d/aaRt@)sZoHWdroxmeﬂESﬂ)

473. 2 (M""’)(tol&éle@gm 21)4[33 er1d1ne 4- carboxyhc acid (4-trifluoromethox Iphenyl) -amide
(rac)-4-Methyl-1-(toluéne-4-sul fonyl)-piperidine-4-carb oxz} icacid

[ 442, 2 2- trifluoro-1 th en tep A:

(rac) - 4- MetRgHalagy f[OAanIPQFE eptf ‘?Fé&%’ﬁfdf“ F}Rﬂ‘tuéet %@%%‘5 “fhenyl car b
anmoyl ] - pIh}ydfdx@m&d}yﬂflO(&lilbén@yzll-lsﬁlf(amlﬂpﬁpeﬁﬂmbult gdrb@afﬂleaaam *rifl @rahegioxyo
exanple 1 fraom i,di car.hox nono: f er - buty
ester (0.6P" Ih lﬁam(l E}%d (21191;(5 fiycfr etg 5 fi to u%‘ﬁ 4I su% >)(>p)1p défhey‘ ani ne
(0.506 q) tch]é]ogylmub(l&tta]ﬂrmgcbr(wthg))y phemsiﬂ)haytmd&-(o 09 g) was obtamed from the
[4-(2, 24¢2- tr%dctle%fQrJ’ceﬁ%Igﬂéut%tJ?@@@S)Hh&QMleﬁ@ﬁQﬁﬁ‘gﬁ(}h -47(4- trlﬂu% romethox

pi peridi ne-|-carboxylic acid tert- este rown sélid. M8
(ESI): 429 phepylgarppnoyl mlpzelﬂme(j%z%@gp@w&mﬁd;l@é@@?ls tOlu?K}ﬁ -4-sporpdhtddy to
exanpl e 8 BYifllbtosnciRs ;c? lﬁh M@tibaﬂll@?rlﬁ}lpi}@éiuhﬂe dftaﬂfcﬁw@id@(opzf ) and borane-

oyl 1 - pi it mlﬂélewcwéam?@ L] S g0 RGP

trifluoroacetic acid (4.57 m) in nethylene chloride (50 mM) to give
(rac)-4-net hyl - pi peridi ne-4-carboxylic acid
[4-(2 2, 2 trifluoro-1-nethyl-ethoxy)- 5 phenyl] -amde (0.82 g) as a brown

oi l. %ﬁmp% ?raé)WMethvc“l\’tleﬂoﬁ:‘lene 4- sulfonvl) -p I=Ferldme -4-carboxylic acid [4-(2,2,2-
(rac) - 4 Met (tol uene-4-sultonyl)-pl peridi ne-4-carboxylTc acid
[ 442, 2, 2- tiﬁ&@o}_éﬁ_ﬁ&é“ fh%ml'ﬂ.lm amigkeeny 1] - ani de

H4®—37{
/\Tm
0;0 O FF

Step A): (rac)-4-Methyl-4-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylcarbamoyl]-
piperidine-1-carboxylic acid tert-butyl ester

20 Inanalogy to example 1 from 4-methyl-piperidine-1,4-dicarboxylic acid mono-tert-butyl
ester (0.6 g) and (rac)-4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylamine (0.506 g) there
was obtained (rac)-4-methyl-4-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylcarbamoyl]-
piperidine-1-carboxylic acid tert-butyl ester (1.31 g) as a brown solid. MS (ESI): 429.4
(IM-HJ).

25  Step B): (rac)-4-Methyl-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-methyl-ethoxy)-
phenyl]-amide



In anal ogy to exanple 29 C) there from

(rac)-4-net hyl - pi peridi ne-4-carboxylic acid [4-

(2, 2, 2-t rwOl20twoa9dos et hyl - et hoxy) - phenyl | -am de (0.8 ) pCpAPedanE®3%l f onyl
chloride (0.46 10 g) there was obtai ned

(rac) 4- et hy1- 1- (t ol uene- 4- sul f ony1) - pfggfidine 4-carboxylic acid

[Sg| i (Zj ZNé EII:EIS{J, ggyag)flxg@p t Eshrge)l(ty @g}bﬁ%{(}) dabm(fj S r(o(gectlgr? (o] Zrac?) 4- me\{w}h:[ €
(rac)-1-( 2-4C[f4L(Q[2QZ— hﬁhmy ﬂ)mpthpb Eﬂhdk}ﬂ)eplﬂer@htﬁﬂmxndyl Gplpé:mdine-l-carboxyhc acid
[4-(2, 2, 2- | uor |.-.et hox ph n . t o
exanpl e 4 tfb Ey(i) %er(h f’% tr1ﬁ oroage,)tlc ac@r(% é517 {11%2] ethﬂelng 912?{1%9{5815%.}0 9)
and (rac)- Lgn(ezraz) 2 mﬁtlhtfll pucpr?odllnef’ﬂe‘tdnlyd)xyét hasdy4 @Jhértylﬂamcxﬁbnmhﬂ%h@y){ her e
was obtaj n : i ne-4-carboxylic acid
[4- (2, ?Z%ﬁtféfl?g%%%%@ 82§g§r§s ﬁ’ﬂhﬁ«‘rg%@g\?ﬁg%}? 38£gg§ll?q-am de (0.423 g) as
crystalline white oI|d Sl : 3 (MH) .. Exanp

(rac) - 1- ( TotRerdras éuMF@ﬁfD/B D) (qlnesiers- éﬁ‘ Yh> 1@3?%&3914 (@f%fBiYBC acid [4-(22.2-

[ 4- (2, 2, 2- teriflfibroor-adetiiy detk z}rphawl]-@hhnxy) phenyl | -am de WO

2011/ 029808PCT/ EP2010/'063078 - 80 - A sol ution of
(rac)l(tluee4sufo carbxllc

[4-(2, 2, 2- Cf u@? t(g)lex?m Eey 55 @153 ere[ e(rac?/ t(?l ympenﬁme -4- ca(rEa)Slhc a51d &t oduct
of exarrpl e (M? -tiriflupen- Ihyh@hyd ethmgfmpdh@nviésrmd@@t@ ol R eanldonyh deloride (Gdgon
at ”DSphﬁT e g}{&ﬁeﬁ’e R shthiBed (1‘39)' Ryl - p]?gfu@{é %ﬁlfﬁﬂ{d?hip{d}e du?e mrbaseﬂmsaudr r ﬁd

2 h at he reaction m xt'ure was t aken e
with aqueomﬁé (3 R2Hefluogrd- m%@ﬂrf‘éh‘m’ﬁé’@éﬁkﬁﬁv‘é‘ﬁo 149 Igéaso%@jh‘rﬁ‘? %S’hldaWr SIH ed
over sodi unggyh {|te).and evaporated off to give the desired

(rac)-1-(tol uene-4- sulfonyl)-piperidine-4-carboxylic acid
[4-(2,2,2-trifluoro-1-hydroxynethyl-ethoxy)- phenyl] -am de crystalline
light red solid. M5 (ESI): 487.3 (MH).

Example 44: (rac)-1-(2-Chloro-benzovyl)-piperidine-4-carboxvlic acid [4-(2,2.2-trifluoro-

15 1-methyl-ethoxy)-phenyl]-amide

In analogy to example 4 from 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (0.267 g)
and (rac)-4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenylamine (0.205 g) there was obtained
(rac)-1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-methyl-

20 ethoxy)-phenyl]-amide (0.423 g) as crystalline white solid. MS (ESI): 455.3 (MH").

Example 45: (rac)-1-(Toluene-4-sulfonvl)-piperidine-4-carboxvlic acid [4-(2,2.2-trifluoro-

1-hydroxymethyl-ethoxy)-phenyl]-amide




10 Exanpl e 46: 1-Benzenesul fonyl - pi peri di ne-4-carboxylic acid
(4-trifluoromethoxyphenyl)-am de In analogy to exanple 1 from

1- ( phenylwol2hme48084- pi peri di necar boxylic acid (0.094 gpPCIBEPaNd/063078
4-trifluoronethoxy-aniline (0.062 Q) thg@g_mas obt ai ned

1- benzenesul f onyl pi peri di ne- 4- car boxylic~acid
(4-trifluoromethoxy-phenyl)-amde (0.095 g) as white
(MH). WD 2011/ 029808PCT/ EP2010/ 063078 - 81 -
1- Benzenesul f onyl - pi peri di ne- 4-carboxylic acid (4=
am de In analogy to exanple 1 from
1-(pheny|su|fony1)-4-pipeH;ﬁ necar boxyl

olid. MB (ESI): 429.3

solid. M5 (ESI): 403.4( Mt
1- (4- Met hoxy- benzenesu
trifluoromethoxy-phenyl

A solution of (rac)-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-
1-methoxymethyl-ethoxy)-phenyl]-amide (240 mg), product of example 54) in methylene
chloride was treated at RT and under an argon atmosphere with BBr; (0.5 molar in

5 methylene chloride, 2 ml) and stirred 2 h at RT. The reaction mixture was then taken up in
diethyl ether , washed with aqueous 1N HCI, the layers were separated , the organic layer
dried over sodium sulfate and evaporated off to give the desired (rac)-1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-hydroxymethyl-ethoxy)-
phenyl]-amide crystalline light red solid. MS (ESI): 487.3 (MH").

10

Example 46: 1-Benzenesulfonyl-piperidine-4-carboxvlic acid (4-trifluoromethoxy-

phenyl)-amide

F

In analogy to example 1 from 1-(phenylsulfonyl)-4-piperidinecarboxylic acid (0.094 g)

15 and 4-trifluoromethoxy-aniline (0.062 g) there was obtained 1-benzenesulfonyl-
piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide (0.095 g) as white solid.
MS (ESI): 429.3 (MH").



In anal ogy to exanple 1 from

1- (4- met hoxy- benzenesul f onye- pi peri di ne-4-carboxylic acid (0.1 g) and

4-trifl uowormetiasgesani | i ne (0.062 g) there was obtai nedPCT/EP2010/063078

1- (4- met hoxybenzenesul f onye- pi peri di ne- 4+ garboxyllc acid
(4-trifluoronethoxy-phenyl) - anlde ani de” (0.068g) as white solid. M5
(ESI): 459.3 an Iogy to
exanpl e 1 8 : rZBHE ; ‘ i HYe- aci d
(0.1 9 andnﬂd¢sopropoxy phenylanlne (0. 062 g) there was obtalned

1- (4- met hoxybenzenesul f onye- pi peri di ne- 4-carboxylic acid

(4-1 sopropoxy-phenyl)-am de (0. Q9 hite spglid. Ms (ESI): 431.3
(M) . Exanple 50: (rac)-1-Beng 3 ony/ t hf - pi peri di ne-4-carboxylic
acid [442,2,2- trifluoro-1,1 pt hyt - X -\henyl] -anlde 10 In
anal ogy to exanple 29 C from( i
[442,2,2- trifluoro-1-nethyl- ethoxy) phenyl ]
benzenesul fonyl chloride (0.154 g) there was 4

(rac)-4-nmethyl-1-(tol uene-4-sul fonyl)-piperid 4- carboxylic acid [4-
(2,2,2-trifluoro-1-nethyl-ethoxy)- phenylt‘-anl-- 0.164 g) as a white

solid. M5 (ESI): 485.3 (MH). 15 Exanpl e
(4- Hydroxymet hy1l- 1- (t ol uene- 4-sul fonyl) - pf peri di ne- 4-car boxylic acid (4-
trifluoronethoxy-phenyl)-am de
In analogy to example 1 from 1-(phenylsulfonyl)-4-piperidinecarboxylic acid (0.094 g)
5 and 4-isopropoxy-phenylamine (0.053 g)) there was obtained 1-benzenesulfonyl-
piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide (0.11 g) as white solid. MS
(ESI): 403.4(MH").

Example 48: 1-(4-Methoxv-benzenesulfonyl)-piperidine-4-carboxylic acid (4-

10  trifluoromethoxy-phenyl)-amide

F

In analogy to example 1 from 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic

acid (0.1 g) and 4-trifluoromethoxy-aniline (0.062 g) there was obtained 1-(4-methoxy-

benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide amide
15 (0.068g) as white solid. MS (ESI): 459.3 (MH").

Example 49: 1-(4-Methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-

phenyl)-amide



WO 2011/ 029808PCT/ EP2010/ 063078 - 83 - Step A):

4- Benzyl oxynet hy1l-1- (t ol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid ethyl

est er ThiwoOwasl/abgoai ned in analogy to exanple 12 step CpCmpr010/063078

4- benzyl oxynet hyl - pi peridine- 5 carbox %IC acid ethyl ester (2.3 g),

p-tol uenesul fonyl chloride (1.58 g) to girve the desired

4- benzyloxynethyl 1-(tol uene-4- sulfony - pi peri di ne-4-carboxylic acid ethyl

' ) 1): 432.3 (M#). Step
-4-carboxylic acid (4-

12 D) fron14-benzy|oxynethyl-l-(toluene-4-
sul fony1) - pi peri di ne-4-carboxylic acid ethyl es 79),

4-trifluoromethoxy-aniline (0.575 g) and dineth
m, 0.9 nolar in heptane) to give the desired (

hydroxynethyl-l-(toluene-4-su|fony1)-piperiging 4-carboxylic acid

nium chloride (4.5

(4-trifluoronethoxy- phenyl)-amde (0.5 Q) white solid. Ms (ESI):
471.1 (M#). (The benzyl group was 15 concurrently cl eaved under the
reaction conditions applied.) Exanmple 52:

(rac) - 1- ( Toh upslegtosthn@yllfromi1pek indihoe lbeﬁﬁlhbﬁﬂ&)hlyl) pagéritline-4-carboxylic
[231(1?03930t IE;@I&OE]P@OZ oyt OXXX}p pflorpylam e (0. Bg'f QY&ILI‘G was o%?amed IVH -methoxy-
benzenesulfonyl) p1per1d1ne -4-carboxylic acid (4-isopropoxy-phenyl)-amide (0.097 g) as
5 white solid. MS (ESI): 431.3 (MH").

Example 50: (rac)-1-Benzenesulfonyl-4-methyl-piperidine-4-carboxvlic acid [4-(2,2,2-

trifluoro-1,1-dimethyl-ethoxy)-phenyl]-amide

/\\/g:'ﬁ:._< >—£jF
P
@\ Y

10 In analogy to example 29 C) from (rac)-4-methyl-piperidine-4-carboxylic acid [4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.3 g), benzenesulfonyl chloride (0.154 g)
there was obtained (rac)-4-methyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-
(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide)(0.164 g) as a white solid. MS (ESI):
485.3 (MH").

15

Example 51: (4-Hydroxymethyl-1-(toluene-4-sulfonvl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide



- 84 - In analogy to exanple 4 from1- [(4-nethyl phenyesul fonyl |

- 4- pi peri di necarboxylic acid (0.185 g) and

4-1 3, 3, 3-woi2hiwmneses2- (t et r ahydr o- pyr an- 2- yl oxy) - pr opoxy ppinargéi1amsiees (0. 2 g)
and subsequent cl eavage of the tetrahydrgﬁ%ranyl protecting group fromthe
crude coupling product with THF/ 1N HC1 ( /2ml), 20 nmin at RT, there was
obtained (rac)-1- 5 (tol uene-4-sulfonye-piperidi ne-4-carboxylic acid
[4-(3,3,3-trifluoro-2-hydkoxy- propoxy)-phenyll -am de (0.286 g) as
crystalline white solid. WB=RESI): 487.2 (M#). Preparation of the starting

materiel, 4- [3, 3, 3- tr|fI2-(t§% _ - 2-yl oxy) - propoxyl

- phenyl am ne: This mate

3,3,3-trifluoro-2-(tetrahydrosg

il
3,3,3-Trifluoro-2-(tetrahy@®0o-\ used in the

3,3,3-trifluoro-2-hydroxy-propionic acid nethyl ester by, first

i nt roduct i Grepod): dhgenz@okahyttiylo pytohrepk-4psudforel  pigergitinetp-carboxylic acid ethyl

(3, 4- dlhydrang-pyran 15 methyl ene chloride, RT) and subsequent reduction
of the ester group with Li AlH4 in THF, follomﬁng essentially known
literature procedures, to give the desired 3,3,3-trifluoro-2-

(tetrahydr ﬁ@ywm bpaipedinyanalngs tasrampde 12 step CEﬁr@np‘il@ewloxymethyl piperidine-

(rac) - 1-4 Tol 4k c§ahta@@yés}erma 89 ifioheis AP @2isck N1 4 thdesindd

trifluoro- p n an from
1- [ (4- Met ﬁyl?eﬁlﬁgﬁ@ég@ffwloh@/ uen&-%@%ﬁﬁ‘%&@%ﬁm A3 3¢ @ﬁale&teljfz 4hd
(rac) - 4- ( 3,gBasa tisdduk lightoreRownilhwSY ESN o32y(MKENenyl am ne (0.12 g) there was
obt ai ned (rac)-1-(tol uene-4-sulfonye-piperidine-4-carboxylic acid

Eg d( gr isfa}SFépfée) IQY‘H%X%“E{EE‘&? -?gé)y%eglr Op%%yﬁ q)qué{‘ll(ime ﬂné'a Xglloc ac1d @1) as |ight

trlﬂuoromethoxy phenyl)- am1de

10 This was obtained in analogy to example 12 D) from 4-benzyloxymethyl-1-(toluene-4-
sulfonyl)-piperidine-4-carboxylic acid ethyl ester(0.7 g), 4-trifluoromethoxy-aniline (0.575
g) and dimethylaluminium chloride (4.5 ml, 0.9 molar in heptane) to give the desired (4-
hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide (0.5 g) as a white solid. MS (ESI): 471.1 (MH"). (The benzyl group was

15 concurrently cleaved under the reaction conditions applied.)

Example 52: (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxvlic acid [4-(3,3,3-trifluoro-

2-hydroxy-propoxy)-phenyl]-amide

%

%
X



WO 2011/ 029808PCT/ EP2010/ 063078 - 85 - Preparation of the starting materiel
(rac)-4-(3,3,3-Trifluoro-2-nmethoxy-propoxy)- phenylamne: (a) On reaction
of 1-fl uovo-24tmi2p$08- benzene and 3, 3, 3-trifluoro-2-(tetrahydpreo1ppsans 2-

yl oxy) - propan-1 -0l according to the pr ocggure described in exanple 33 i)
there was 5 obtai ned 2-

[2,2,2-trifluoro-1-(4-nitro-phengxyne - xyl -t etrahydro-pyran. This
conpound wd8 3PHER Ersanels 45 on 1Ti?+f:/n1#ﬂéﬁgrtv§>@ o ek p e g e i
tetrahydr omgn&ﬂng)l anp]rzptaem Jtﬂ@u(gbw(leﬁﬁlldycﬁkazﬁi-Edllwyb Ipropixibhérodimei(®2 DVF
and wi th N?gg %ufeInualeavage szt?% tettrahgdroﬁgran)yl protecting SrOWR frﬂm the C]iuﬁie

l1-nitro-4
hydr ogenat e:dulalmg:twdmtbedl THE&MHE €8r3t321mn1)) 2@ mimat kT, there dies pbtathed O(rac)-1-

COWPOU”% (fGoner &ﬁfo% vB JS ?érﬁdﬂ?@%a%&%@%& (3?32%%%({?1 &18-921}{?@1‘&99 Exanpl e

54: (ra 1-(Tol uene-4 onyl eridi ne-4-car
[4- (2,2, rprrwcr%wpb@%ﬁlﬁlwwﬁﬁg Sectrms%we rfhéﬁw jd. Nﬁ%@é@ 48715(MH Janal ogy
to exanple 4 from1- [(4-methyl phenyesul fonyll -4-piperidinecarboxylic acid

(0.283 g) @mebdritas) ofdhé Qtaﬁlr%ﬁitbﬁél,tmﬁﬁ ARt hoxy(etrhly)dretpyeay 2 -yhgny| am ne

0. 235 th
grac) 1g%té¥§éﬁ%*%ﬁgﬂﬁ?8ﬁVe pi peri di ne- 4-carboxylic acid [442,2, 2-

trifluoro-I-nethoxynethyl -ethoxy)-phenyll-am de (0.35 g) as Ilght gray
cryst al | i n@hsohaigrialvBis(dbslined zB@Qrdzmg\Aemiie pR@edyrepdesatibeshingkample 33tstapisii.ny

o S SR e b2 B e

(rac)-4- Fwdr@xynethyl 1- (tol uene- 4- sulfonyl) plperldlne 4- carboxylic acid
[4- (2,2,2 -trifluoro-I|-nethyl-ethoxy) -phenyl] -am de
3,3,3-Trifluoro-2-(tetrahydro-pyran-2-yloxy)-propan-1-ol used in the reaction sequence

above was obtained from 3,3,3-trifluoro-2-hydroxy-propionic acid methyl ester by, first
introduction of the tetrahydropyranyl protecting group (3,4-dihydro-2H-pyran,

15 methylene chloride, RT) and subsequent reduction of the ester group with LiAlH, in THF,
following essentially known literature procedures, to give the desired 3,3,3-trifluoro-2-

(tetrahydro-pyran-2-yloxy)-propan-1-ol.

Example 53: (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(3,3,3-

20 trifluoro-2-methoxy-propoxy)-phenyl]-amide

VeSerats

In analogy to example 4 from 1-[(4-Methylphenyl)sulfonyl]-4-piperidinecarboxylic acid
(0.144 g) and (rac)-4-(3,3,3-trifluoro-2-methoxy-propoxy)-phenylamine (0.12 g) there
was obtained (rac)-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(3,3,3-trifluoro-

25 2-methoxy-propoxy)-phenyl]-amide (0.16 g) as light red crystalline solid. MS (ESI):
501.2(MH").



This was obtained in analogy to exanple 12 D) from

4- benzyl oxynet hy1l-1-(tol uene-4- 5 sul fonye-pi peri di ne-4-carboxylic acid

et hyl estwo(011/@9898, (rac)-4-(2,2,2-trifluoro-1- nethyl perhrzgipopdeenyl am ne
(0.214 g) and di nethyl al um ni um chl ori dgsgél_. 93 mM, 0.9 nolar in heptane) to
give the desired (rac)-4-hydroxynet hyl-1-{t ol uene-4-sul fonyl) -

pi peridi ne-4-carboxyljc acjid [4-(2,2,2-trifluaro-1-nethyl-ethoxy)-phenyl]
~ani de (0. é’r@ar%goragf{tlﬂ5?{@%&%1‘56%@-(Fe/éﬁ(ﬁ%ﬁ)l?rOa%@?flequPO%%he benzyl
group was o¢becyamearet |y cl eaved 10 under the reaction conditions applied )
Exanpl e 56: 1-(4, 4-D net hyl - pent anoy1l) - pi peri di ne-4-carboxylic acid (4-
trifluoro - 1 de . E Thi eri.al S red in
anal gy o ot g ot LRARFnird-benkind ghid 23 2 HIRIGRRL R Pl R AP
(4-trifl uorybmwi-hosgarnphehydcprding Wethe procadung)espriped imexginmmde B3/ ) thesawanoi ¢ aci d

(0.065 ¢y to‘BtaQﬁééﬁZI[B,Q,zdﬁﬁiu'b%i1-(_4-nitro-phenoxymeth 1)-ethox?1]-tetrahydro-pyran. This
1- (4, 4-di net hyl - pent anoye- pi per.i di ne-4-ca oxy¥|c acid (4-

per.id r |
trifl uor onEPRGLYDAMER{PEN tegiedaviftol Wé%ﬁ%&%ﬂb?? ) igrrkeotEtiei d. Ms (ESI):
401. 25 ( MHgtrahyW€@dpR@dnld PRRAGRBEGTS FP2AL0KkA&80 ¥@&h-m&Hyl-iodide in DMF and with
NaH as a base at RT (2h) to give 1-nitro-4-(3,3,3-trifluoro-2-methoxy-propoxy)-benzene,
which was then hydrogenated as described in example 33 ii) to give the desired

10 compound, (rac)-4-(3,3,3-trifluoro-2-methoxy-propoxy)-phenylamine.

Example 54: (rac)-1-(Toluene-4-sulfonvl)-piperidine-4-carboxvlic acid [4-(2,2.2-trifluoro-

1-methoxymethyl-ethoxy)-phenyl]-amide

15 In analogy to example 4 from 1-[(4-methylphenyl)sulfonyl]-4-piperidinecarboxylic acid
(0.283 g) and (rac) 4-(2,2,2-trifluoro-1-methoxymethyl-ethoxy)-phenylamine (0.235 g)
there was obtained: (rac)-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-
trifluoro-1-methoxymethyl-ethoxy)-phenyl]-amide (0.35 g) as light gray crystalline solid.
MS (ESI): 501.2(MH").

20 Preparation of the starting material, (rac) 4-(2,2,2-trifluoro-1-methoxymethyl-ethoxy)-
phenylamine:

This material was obtained following the procedures described in example 33 i,ii) from 1-

fluoro-4-nitro-benzene and (rac)-1,1,1-trifluoro-3-methoxy-propan-2-ol.



Exanpl e 57: 1-Benzenesul f onyl-4- et hyl - pi peri di ne-4-carboxylic acid (4-
trifluoronethoxy-phenyl)-am de 5 1n analogy to exanple 29 C) there from
4- et hyl -woperiudpses- 4- car boxylic acid (4- trifl uoronmet hexysArhenpdloream de
(0.123 g), benzenesul fonyl chloride (0.9§§_g) there was obtained 1 -b en
zen esul fonyl-4-nethyl-p ip eridin e-4 rb oxylic acid (4-trifluo
E (l\)/IrIIE; _hO)]%p e ieeSSLzlg’gl)qf-H(y%i‘gxy%zetl?ﬁ-ﬁ tol?l];rfle mluffomﬁ)olD{D%rld{\r/g-éf-carl)oxvléigld3
1- ( 2- Chl or ¢4 bep2zeinidautd-onyéthyldeth@byyphepylpamidd ne- 4- car boxylic acid (4-
trifluoronethoxy-phenyl)-am de I'n anal ogy to exanple 29 C) there from
4- Met hyl - pi peri di ne-4-carpoxylic acid (4- trifluoronethoxy-phenyl)-am de
(0.123 g), 2-chloro-benzenesul fonyl chloride (0.086 g) 15 there was

: | fonyl) - 4- met hyl - pi peri di ne-4-carboxylic acid
of f-white solid. M5 (ESI):

(4-trifluoronethoxy-phen
477.1 (MH). Exanpl e 59:
acid [4-((R) -3-net hoxy- 1- i - pRenyl | - am de WO
2011/ 029808PCT/ EP2010/ 06307 ; T3 y pte 4 from 1-

[ (4- met hyl phenyesul f onyl | d iCcE

4- (R) - 3- net hoxy- 1- trifluoronethyl propoxy) phenylamn-F
obt ai ned: 1-(toluene-4-sul fonyl)-piperidine-4-carboxylic aci d

[4-((R) -3-nmethoxy-1 - 5 trifluoronethyl-propoxy)-phenyl Lam de (0.276 g) as

whi t e crystlalid waseobsdhedlin diblaglz® ¢xangild1B3D) Kdh) 4-bPrigpaxyateton- 1eftolibiee-$t art i ng

materi el s 4 Rnyhy-MpeNant-atedrbbh i QLA TR Kie 6 ARG X¥A0)- LAY AL AIE: 1 -

methyl-ethoxy)-phenylamine (0.214 g) and dimethylaluminium chloride (1.93 ml, 0.9

molar in heptane) to give the desired (rac)-4-hydroxymethyl-1-(toluene-4-sulfonyl)-
piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide (0.2 g) as
a light yellow solid. MS (ESI): 499.2 (MH"). (The benzyl group was concurrently cleaved

10  under the reaction conditions applied )

Example 56: 1-(4,4-Dimethyl-pentanovl)-piperidine-4-carboxvlic acid (4-

trifluoromethoxy-phenyl)-amide

og
s

F F

15 This material was prepared in analogy to example 8 step C) from piperidine-4-carboxylic
acid (4-trifluoromethoxy-phenyl)-amide (0.144 g) and 4,4-dimethyl-pentanoic acid (0.065
g) to give the desired 1-(4,4-dimethyl-pentanoyl)-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide (0.178 g) as an off-white solid. MS (ESI): 401.25 (MH").



This material was obtained on reacting 1-fluoro-4-nitro-benzene and

(3R -1,1,1-trifluorol0 4-nethoxy-butan-2-ol (lit: patent application
JP07242604 2ationesd8ng to t he procedures described in ex2OPIEP2@8/0630178 ) .
Exanpl e 60: 1-(Tol uene-4-sul fonyl)- pi per| ?lne 4- carboxylic acid
[44(R)-3-hydroxy-1trif|uoronethyl-propox? phenyl | -am de 15

1- (Tol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid [4-((R)-3-nethoxy-1-
trifluoronethyl-propoxy)-phenyll -am de (0.105 g), product of exanple 59),
in nethylene chloride (2 mM) was treated at RT and under an argon

at nospher e BaninpleBBr B BeOzénenilfomyl-1-méthylf miper2dine-4Tdaebaxiviit avié (44as t hen
partltloneq el een, lﬂ%,l%&ﬂﬁé and aqueous 1N HCL, 20 the | ayers were
separ at ed, %i%rUTgaﬁggﬁiayg%—mHS‘dr|ed over sodi um sul phate, and evapor at ed
off to give the desired 1-(tol uene-4-sul fonye-piperidi ne-4-carboxylic acid
[4- WO 2011/029808PCT/EP2010/063078 - 89 H

((R) -3-hydroxy-1-trifluoro [) g

brown crystalline solid. M5
1- (2- Chl or o- benzenesul f oy
phenyl ) -cycl opropyl neth
1- (2-chl or o- benzenesul fo pi peri di ne-4-carboxylic acid (0.106 g) and
C-[1- (4-chl oro- phenyl ) - cyctopropyl | - net hyl am ne (0.076 g) there was
obtained 1- (2 - chloro-b enzenesul fonyl) -piperidine-4-carboxylic acid [1-
(4- chl &g 01n analogy to example 29 C) there from 4-methyl-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide (0.123 g), benzenesulfonyl chloride (0.072 g) there was
obtained 1-benzenesulfonyl-4-methyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide (0.1 g) as an off-white solid. MS (ESI): 443.3 (MH").

10 Example 58: 1-(2-Chloro-benzenesulfonyl)-4-methyl-piperidine-4-carboxvlic acid (4-

trifluoromethoxy-phenyl)-amide

SO
O

In analogy to example 29 C) there from 4-Methyl-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide (0.123 g), 2-chloro-benzenesulfonyl chloride (0.086 g)
15  there was obtained 1-(2-chloro-benzenesulfonyl)-4-methyl-piperidine-4-carboxylic acid

(4-trifluoromethoxy-phenyl)-amide (0.1 g) as an off-white solid. MS (ESI): 477.1 (MH").

Example 59: 1-(Toluene-4-sulfonyl)-piperidine-4-carboxvlic acid [4-((R)-3-methoxy-1-

trifluoromethyl-propoxy)-phenyl]-amide




10 phenyl)-cycl opropyl nethyll -amde (0.1 g) as an white solid. M5 (ESI):
467. 21(MH). Exanpl e 62: 1-Benzenesul fonyl - pi peri di ne-4-carboxylic acid

[ 1- (4- chiwocepiiessps) - cycl opr opyl net hyl | -am de WO PCT/EP2010/063078

2011/ 029808PCT/ EP2010/ 063078 - 90 - benzggesul fonyl - pi peri di ne-4-carboxylic

aci d [ 1-(4-chl oro- phenye-cycl opropyl met hyFPlI" - amide (0.113 g) as a white
solid. M5 (ESI): 433.22 (MH). Exanpl e 63:
4-Fl uoro-1- (1-net hyl- 3-trifl uoronet hyl- 1H—pyrazo|e A- quonyl)- 5

plperldlne 4- car boxylic af de Step A):
4-Fl uoro-1-(1-nmethyl-3-tri ~ z 5 fonyl) pi peri di ne-4

- carboxylic acid ethyl e e/ 18 A) from

4-fl uor o- pi peri di ne- 4- £3 0. 2 g) 10 and

1-met hyl-3-trifl uorong chloride (0.284 g) there

was obt ai ned

4-fluoro-1-(1-nmethyl-3/trifluoronethyl-1H pyrazol e-4-sul fonyl)-pi peridine-4

- carboxylic acid ethyl ester (0.37 g) as an orange solid. M5 (ESI):

388. 1(M+). Step B)

4-FIuoro-1Iﬁinﬁaghmkxam@kﬁfﬁumﬂeKéhhghﬂphhp&kaﬁmbé}4pﬂuhﬁmnyé%opﬂpﬁkkﬂine-4

. car boxy'miﬁg@hd%g (B3 30AhAGY:1 50 & BMRNE1-HFofy) DAL IRROBT PR M

4-fluoro-1
kjried1 H(pw@z:cﬁ sultforglitfiperydine-gdi peraxlinecid {4 {RYGxpethoxadi d et hyl

trifluoro

|
‘("32 })e'r‘ﬂ ) Qj{ ﬁéngl)el%tl%lﬁgtﬁw cﬂﬂ’r%m %h\@fl}l;l]h| a8 YS6 §}\L1§\J@1% c(r}stﬁgn@lc)hd' Mam@Ehano

fluoro-1- (flﬁéﬁﬂgi)S trifluoromethyl-1H pyrazol e-4-sul fonyl)-pi peridine-4-c
arboxylic acid (0.198 g) as a light yellow solid. Ms (ESI): 358.2 ([ M HD.

Preparation of the starting materiel 4-(R)-3-Methoxy-1-trifluoromethyl-propoxy)-

phenylamine:

This material was obtained on reacting 1-fluoro-4-nitro-benzene and (3R)-1,1,1-trifluoro-
10 4-methoxy-butan-2-ol (lit: patent application JP07242601) according to the procedures

described in example 33 i,ii).

Example 60: 1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-((R)-3-hydroxy-1-

trifluoromethyl-propoxy)-phenyl]-amide

MO

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-((R)-3-methoxy-1-

15

trifluoromethyl-propoxy)-phenyl]-amide (0.105 g), product of example 59), in methylene

chloride (2 ml) was treated at RT and under an argon atmosphere with BBr; (0.5molar, 1

ml) for 2 h. The mixture was then partitioned between diethyl ether and aqueous 1IN HCL,
20 the layers were separated, the organic layer was dried over sodium sulphate, and

evaporated off to give the desired 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-



20 Step O):
4-Fluoro-1-(1-nethyl-3-trifluoronethyl-1H pyrazol e-4-sul fonyl)-pi peridine-4
- car boxywpcouagi2e8084-tri f | uor omet hoxy- phenyl ) - am de Thi CR&EPRI0AL3I0MS Mmade
in analogy to exanple 1 from 4-fluoro-1-d-nethyl-3-

trifluoronethyl 1H pyrazol e- 4-sul fony1) - pFperi di ne- 4- carboxylic acid(0.176

g) and 4- t onet ho anll e (0.0 RY; de
2-f Luor o- 144 BT 3 e Sty BRI G b i) 2 Baht brown
trifl uor onmeiiyllidddofiyr 8 GESH.A0s2I(MIY)1) - pi peri di ne- 4-carboxylic acid (4-
trifluoronethoxy-phenyl)-amde (0.04 g) as a white solid. M5 (ESI): 519.28
(VH) . Exanpl e 64: 1-(Tol uene-4-sul fonyl)-pi peridi ne-4-carboxylic acid
[ 1- (4-chl oro-phenyl)- 5 cyclopropyl methyl| -anide I'n anal ogy to exanple
1 from1l- [(4-net hyI phen)fesul fonyll 4- pi perl di necar boxyfl ic aC| d (0 099 9)
and C—[l A_a_g‘Lﬂ.\'._\! (0= hivery EhIhyOA | 1 PAB ng b (Y110 u“ #46BYOEO\\q S
obt ai neds 1 pheh@) @m@otﬁbﬂg{&mygﬂn@pl peri di ne-4-car boxyl ic acid [1
-(4-chl oro-phenyl)- 10 cyclopropylnethyll -am de (0.126 g) as a crystalline
white solid. M5 (ESI): 447.19 ).A - 92 - Exanpje A

g

Cl

In analogy to example 1 from 1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid
(0.106 g) and C-[1-(4-chloro-phenyl)-cyclopropyl]-methylamine (0.076 g) there was
obtained 1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [1-(4-chloro-

10  phenyl)-cyclopropylmethyl]-amide (0.1 g) as an white solid. MS (ESI): 467.21(MH").

Example 62: 1-Benzenesulfonyl-piperidine-4-carboxylic acid [1-(4-chloro-phenyl)-

cyclopropylmethyl]-amide

OO,

Cl

15 In analogy to example 1 from 1-(phenylsulfonyl)-4-piperidinecarboxylic acid (0.094 g)
and C-[1-(4-chloro-phenyl)-cyclopropyl]-methylamine (0.076 g) there was obtained 1-



A compound of fornula (1) can be used in a manner known per se as the
active ingredient for the production of tablets of the follow ng

conposi t iw:20Rén9g0abl et 5 Active ingredi ent 200 ng M cr oecygrad 10jossn7s

cel l ul osel55 ng Corn starch25 ng Tal c25_§§ _Hydr oxypr opyl net hyl cel | ul ose20
ng 10425 ng Exanple B A corrpound of rmula (1) can be used in a manner

known per as t ve |ngred r oduct ul es of the
fol | ow ng iswgg%l{fﬁaafplfs%wec‘*aﬁg SRty sblogerPhen ﬁgev%o gbdgHyL
st ar ch20. 0 argjdd-@ci103ea5a Ohivgsolal. M8 ESnp433.22 (MH").

Example 63: 4-Fluoro-1-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonvl)-

5 piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide

Step A): 4-Fluoro-1-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-
carboxylic acid ethyl ester

In analogy to example 18 A) from 4-fluoro-piperidine-4-carboxylic acid ethyl ester (0.2 g)

10 and 1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonyl chloride (0.284 g) there was
obtained 4-fluoro-1-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-
carboxvylic acid ethyl ester (0.37 g) as an orange solid. MS (ESI): 388.1(MH").

Step B) 4-Fluoro-1-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-

carboxylic acid

15 In analogy to example 18 B) there was obtained from 4-fluoro-1-(1-methyl-3-
trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-carboxylic acid ethyl ester (0.21 g)
and hydrolysis with aqueous 3N NaOH (1.82 ml) in methanol (20 ml) the desired 4-
fluoro-1-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-carboxylic
acid (0.198 g) as a light yellow solid. MS (ESI): 358.2 ([M-H]").

20 Step C): 4-Fluoro-1-(1-methyl-3-trifluoromethyl- 1H-pyrazole-4-sulfonyl)-piperidine-4-
carboxylic acid (4-trifluoromethoxy-phenyl)-amide

This material was made in analogy to example 1 from 4-fluoro-1-(1-methyl-3-
trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-carboxylic acid(0.176 g) and 4-
trifluoromethoxy-aniline (0.087 g) to give the desired 4-fluoro-1-(1-methyl-3-



20 Magnesium stearate0.5 ng 220.0 ng WO 2011/ 029808PCT/ EP2010/ 063078 - 93
- CLAIMS 1. Conpound of formula (1) (I') 5wherein IV is dinethyl propyl,
di met hyl bwoybi/eyseBopr opyl al kyl, pyrazol yl, PCT/EP2010/063078

met hyl trifl uoromet hyl- 1H pyrazol yl, nnrpB%%inyl, phenyl, 2-chl orophenyl, 4-
met hyl phenyl or 4- nethoxyphenyl IS hydrogen al kyl,

g%lg{)g;g_ﬂ(l;%{l!qﬂuoromet ?flllazol:flfgle%ﬂflony ypqll;fg?de iné-4-c h%xyhchgi:?({ P xyalkyl or
tr1ﬂuoromethoxy phenyl)-amide (0.04 g) as a white solid. MS (ESI): 519.28 (MH").

Example 64: 1-(Toluene-4-sulfonyl)-piperidine-4-carboxvlic acid [1-(4-chloro-phenvyl)-

5 cyclopropylmethyl]-amide

Cl

In analogy to example 1 from 1-[(4-methylphenyl)sulfonyl]-4-piperidinecarboxylic acid
(0.099 g) and C-[1-(4-chloro-phenyl)-cyclopropyl]-methylamine (0.076 g) there was
obtained 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [1-(4-chloro-phenyl)-

10  cyclopropylmethyl]-amide (0.126 g) as a crystalline white solid. MS (ESI): 447.19 (MH").



R4 is hydrogen, hal ogen, al kyl, hydroxyal kyl or al koxyal kyl; R5 is hydrogen
or alkyl; R6 is 2,3-dihydro-benzofuranyl, alkylpyridin-3-yl,

hal oal koxwypynidi2eso8y1, pyridazi nyl, al koxypyridazinyl, PCT/EP2010/063078

al kyl -trifluoronethyl-1H pyrazolyl, phep§?_or 15substi tuted phenyl, wherein
substituted phenyl is phenyl substituted®n the 4- position with a
substituent selected fromchlorine, isopropyl, hydroxyal kyl, i sopropoxy,
cycl oal kyl al koxy, hal oal koxy, haloalk§§53P¥¥a, al koxycar bonyl al koxy,

car boxyal koxy, hydroxyal koxy, al koxyhal oal koxy and hydr oxyhal oal koxy and,

wh i h I bstit ut int 4- i 1. i i | Ly funther.

subst i tuted | n BTt 3e0ebes ROt R e e B e neitesElys i on
Cth y . ' i ne,

r1iflag$oﬁe %%g%?ﬁgkE%Qgggﬁggﬁ3#%¥%%§§ﬁ%%gﬁh§%$%§%2#§%¥§§arbonyl, wherein
in case R6 is phenyl or phenyl substituted in the 4-position with chlorine

then A2 is G 5A is carbonyl or A2 ispgghBgl e bond, -CH2CH2- or G n
is zero, 1, 2, 3,4 or 5;

5 Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch 25mg
Talc 25mg
Hydroxypropylmethylcellulose 20 mg

10 425 mg
Example B

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

ingredient for the production of capsules of the following composition:

15 Per capsule
Active ingredient 100.0 mg
Corn starch 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg

20 Magnesium stearate 0.5 mg

220.0 mg



and pharmaceutically acceptable salts thereof; 10with the proviso that

1- (t ol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid (4-

trifl uor owetzhoop9geRenyl) - am de; PCT/EP2010/063078
1-(to|uene-4-su|fony1)-piperidine-4-carbggxlic acid

[ 2- (4-di fl uor omet hoxy- phenyl)-ethyl | -am d&; 1-benzenesul f onyl - pi peri di ne- 4-
carboxylic acid (4-isopropyl-phenyl) -am de;

1- (t ol uene-4-sul fonye- pi peri di ne- 4- cd@%@¥¥§ic acid (4-isopropyl -phenyl)
-am de; 1-(4-nethoxy-benzenesul fonyl)- 15pi peridi ne-4-carboxylic acid
(4-trifluoronethoxy-phenyl)-am de; 1-

benzenesul f onyl - pi peri di ne-4-carboxylic acid

(4-trifluoromethoxy-phe - amde;
1-(4-netthy-bgggnﬁgggfggﬁéTﬁgg?peridine-4-carboxy|ic aci d

(4-di fl uoromet hoxyphenyl) - ani de;
1-(4-nethoxy-benzenesu|fonyl)-piperid%ge-4-carboxylic acid (4-
i sopropyl - phenyl) - am de;
1- (4- met hoxy- benzenesul f onye- pi i di Ae-4-carboxylic 20acid
(4-chl oro-2-fl uoro-phenyl)-a ; W- benkoy}y pi peri di ne-4-carboxylic acid
(4- isopropyl -phenyl)-am de; zoye; pi peri di ne-4-carboxylic
acid (4- isopropyl-phenyl)-amn dgz? qué-piperidine-4-carboxy|ic
acid (1- Wo2011/029808PCT/ EP2010/ 063078
phenyl - cycl opropyl net hyl ) -am de and 1-(tol ue -4-su1jonye-piperidine-4-
carboxylic acid (1-phenyl-cycl opentyl nethyl)-am de are excl uded.
2. Compounds according to claim1l, wherein R is dinethylpropyl, phenyl, 2-
chl orophenyl oridrdigt hyl phenyl . 5 3. Conpounds according to claim1l or 2,
wherein R is 4-nethyl phenyl. 4. Conpounds according to any one of clains 1
to 3, wherein n is zero.

R' is dimethylpropyl, dimethylbutyl, cyclopropylalkyl, pyrazolyl, methyl-

trifluoromethyl-1H-pyrazolyl, morpholinyl, phenyl, 2-chlorophenyl, 4-
methylphenyl or 4-methoxyphenyl;

R* is hydrogen, alkyl, hydroxyalkyl or alkoxyalkyl;

10 R’ is hydrogen, alkyl, hydroxyalkyl or alkoxyalkyl;
R*is hydrogen, halogen, alkyl, hydroxyalkyl or alkoxyalkyl;
R’ is hydrogen or alkyl;

R®is 2,3-dihydro-benzofuranyl, alkylpyridin-3-yl, haloalkoxypyridin-3yl,
pyridazinyl, alkoxypyridazinyl, alkyl-trifluoromethyl-1H-pyrazolyl, phenyl or
15 substituted phenyl, wherein substituted phenyl is phenyl substituted in the 4-
position with a substituent selected from chlorine, isopropyl, hydroxyalkyl,
isopropoxy, cycloalkylalkoxy, haloalkoxy, haloalkoxyalkyl, alkoxycarbonylalkoxy,
carboxyalkoxy, hydroxyalkoxy, alkoxyhaloalkoxy and hydroxyhaloalkoxy and,

wherein phenyl substituted in the 4-position is optionally further substituted in



5. Conpounds according to any one of clains 1 to 4, wherein R2 i s hydrogen
or hydroxyal kyl. 6. Conpounds according to any one of clains 1 to 5,
wher ei n AvOi28118¢2-. 10 7. Conpounds according to any ®@Q@/EpRo10joeions 1 to
6, wherein A2 is a single bond. 8. Cbnpogﬂds according to any one of clains
1to 7, wherein R6 is substituted phenyl;” wherein substituted phenyl is

phenyl substituted in the 4 ition wwth a substituent selected from
| sopropoxy or haRBakbRYsItian @g ﬂﬁﬁ%‘w&%‘é‘tda?‘ﬁﬁlef‘ Y $6h %FtedlrfjéorBfﬂuBP&Fns 1to

Cubsti tuted in t R %ﬁqx&%&vﬁa@wvﬁ%ﬁ%ﬁ#&% 5 R e B

according to any Qong.of dalnaf (;rfph]en lb ugst tu{%d%(l: I){)sur%n with chlorine then A® is
1- Benzenesulfonyl plper n Fretati

(6-1isopropyl - pyrtgln 3-yl)-amde; 1- Benzenesulfonyl-plperldlne-4-carboxy|ic
aci d (6-nethoxy-pyridazin-3-y1)-am de;
20(rac)-1-(Tol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid ethyl -

[4-(2,2,2-triflyued @bk ;h%tnﬁghoxy)-phenyl] -am de; WO

2011/ 029808PCT/ EP2010/ 078 - 96 - (rac) -1- (Toluene-4-sulfonyl) -pip
eridine-4- carb oxylic acid nmethyl- [442,2,2 - trifluoro- 1 -nethyl-

et hoxy) -phenylA?isagthglebond, -CH,CH,- or G;

(rac)-1-(Tol uene-4-sul f onye- pi peri di ne-4-carboxylic acid
[6-(2,2,2-trifluoro-1- nethyl-ethoxy)-pyridin-3-yll -am de;

)8
Gis ;

nis zero, 1,2, 3,4 or 5;
and pharmaceutically acceptable salts thereof;

10 with the proviso that 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide; 1-(toluene-4-sulfonyl)-piperidine-4-carboxylic
acid [2-(4-difluoromethoxy-phenyl)-ethyl]-amide; 1-benzenesulfonyl-piperidine-4-
carboxvylic acid (4-isopropyl-phenyl)-amide; 1-(toluene-4-sulfonyl)-piperidine-4-
carboxvylic acid (4-isopropyl-phenyl)-amide; 1-(4-methoxy-benzenesulfonyl)-

15 piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide; 1-
benzenesulfonyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide;
1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-
phenyl)-amide; 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide; 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic

20 acid (4-chloro-2-fluoro-phenyl)-amide ; 1-benzoyl-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide; 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-

isopropyl-phenyl)-amide; 1-benzenesulfonyl-piperidine-4-carboxylic acid (1-



51- (Tol uene- 4- sul f onye- pi peri di ne- 4-car boxylic acid

(4-1 sopropoxy-phenyl) -am de;

1- (2- Cyclwpropyi29smset y1) - pi peri di ne-4-carboxylic acid (#crgppriopyiorphenyl)
- am de; 1-(3-Cyc|opropyl-propionye-pipe[bg[ne-4-carboxylic acid
(4-1sopropyl -phenyl) am de;

S D et Y Yo rdRyRRethsl) Afide S POHenS. L2 oni) piperdiny” ~Pheny!)

%?gzgcﬁg)nétgifg%bgggﬁge %gﬁ%VL yﬁﬁﬁgﬁ9ﬁ¥qg%pégem%%kdﬁdgfr'd'”e 4- car boxy

(2R 4R) - 1- (2- Chl or o- benzenesulfonyl) 2- hydr oxynet hyl - pi peri di ne- 4-car boxyl i

¢ acid nethyl - %{‘;éfl 99&9, g? XYzl %e}elﬁ"ﬁlgdimeﬁy}%g k]g}}e-ngl acid (4-

1- Benzenesurfony propy ) plperl i ne-

15i sopr opoxy- pQgﬁgééléﬁﬂéy%]n%}gﬁgkﬁgge - sul fonye- pi peri di ne-4-carboxylic
- am de;

acid (4-difluoronethoxy-ph eny
1- (Tol uene- 4-sul f onye- pi peri di ne-4-carboxylic acid

[4-(2, 2,2-tri f lgsesn@iddaxdrdinp beaXind 1 8A2 d@tierein R! is 4-methylphenyl.
201- (Toluene 4-sul f onye- pi peridi ne- 4- carboxyllc acid

(2-fl uoro- 4 i sopropoxy- phenyl)-am de; WD 2011/ 029808PCT/ EP2010/ 063078
4. Compounds according to any one of claims 1 to 3, wherein n is zero.

5. Compounds according to any one of claims 1 to 4, wherein R* is hydrogen or

hydroxyalkyl.
6. Compounds according to any one of claims 1 to 5, wherein A" is -S(O)s-.
10 7.  Compounds according to any one of claims 1 to 6, wherein A” is a single bond.

8.  Compounds according to any one of claims 1 to 7, wherein R is substituted phenyl,
wherein substituted phenyl is phenyl substituted in the 4-position with a substituent

selected from isopropoxy or haloalkoxy.

9.  Compounds according to any one of claims 1 to 8, wherein R°® is substituted phenyl,
15 wherein substituted phenyl is phenyl substituted in the 4-position with

trifluoromethoxy.

10. Compounds according to any one of claims 1 to 9, selected from
1-Benzenesulfonyl-piperidine-4-carboxylic acid (6-isopropyl-pyridin-3-yl)-amide;
1-Benzenesulfonyl-piperidine-4-carboxylic acid (6-methoxy-pyridazin-3-yl)-amide;

20 (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid ethyl-[4-(2,2,2-trifluoro-

1-methyl-ethoxy)-phenyl]-amide;



- 97 - 1-(Tol uene-4-sul fonyl)-pi peridi ne-4-carboxylic acid nethyl -
(4-trifluoromethoxyphenyl)-am de;

1- ( Tol uerwo2osw2PRIRY e- pi peri di ne- 4- car boxylic acid PCT/EP2010/063078
(2, 3-di hydr o- benzof uran-5- ye-an de;
54-FIuoro-l-(toluene-4-su|fonye-piperidfﬂgf4-carboxylic aci d

(4-trifluorone
4-Fluoro-1-(to
(4-1isopropoxyp
1- (Tol uene-4-s
10phenyl)-am d
(4-trifluorone
1- (Tol uene-4-s
[ 4- (2- hydroxy-
15(2S, 4S) - 2- e

(2R, 4R) -2- Met h

kY

GBI Al BOhr Sineaidine: reaopdigicidmatyle-G.2.2

Eﬁﬁ%ﬁ%&?H%ﬂﬁ%fﬂﬁ?ﬁkph@BgfHB%Viic acid (4-cycl opropyl net hoxy-

e; 1-(3,3-Dinethyl-butyryl)-piperidine-4-carboxylic acid
3{1\?%%3???%?12-4%&?ﬁ@2-2}p6ﬁ 'ne-4-carbox%llic GaCid [6-(2,2,2-trifluoro-1-

pI peri carboxyltc a

%A%B(,Lyl)mf}ls,- bidin280yHeimide;
t hox ﬁ%t yw%-1 %o uené?h?sulfonyl)-piperidine-4-carboxy|ic
acid (4- trifluoronethoxy-phenyl)-am de;

ey U=k oh9l) Y@ idin & 4l ch Ak Hic Rider-isep dPody-pBEDOXYhide; aci d

Qxﬂ% 3R

(4- trifluoromethoxy-phenyl)-am de;

(rac)-1-(2-Chl oro-benzenesul fonyl) - 4- hydr oxynet hyl - pi peri di ne- 4- car boxylic
aci d 20[ 4- (2, 2,122tCyddpropy-aketybt piperidihbaxpuybayiaydd ¢arbpeipyl-phenyl)-amide;
(rac)-1-(Tol uene-4-sul fonye- pi peri di ne-4-carboxylic acid
[4-(2,2,2-trifluoro-1- nethyl-ethoxy)-phenyl]-am de;
1-(3-Cyclopropyl-propionyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

10

15

20

amide;

1-(3,3-Dimethyl-butyryl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

(25,4S)-

acid me

(2R4R)

acid me

1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

thyl-(4-trifluoromethoxy-phenyl)-amide;

-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

thyl-(4-trifluoromethoxy-phenyl)-amide;

1-Benzenesulfonyl-4-(3-methoxy-propyl)-piperidine-4-carboxylic acid (4-

isoprop

1-(Tolu

amide;

1-(Tolu

phenyl]

1-(Tolu

phenyl)

oxy-phenyl)-amide;

ene-4-sulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-phenyl)-

ene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-ethoxy)-

-amide;

ene-4-sulfonyl)-piperidine-4-carboxylic acid (2-fluoro-4-isopropoxy-

-amide;



WO 2011/ 029808PCT/ EP2010/ 063078 - 98 - 1 -B en zen
esul fonyl-4- hydroxynethyl-p ip eridin e-4- carb oxylic acid (4-
trifl uor owetzhoop9geRenyl) - am de; PCT/EP2010/063078

(rac)-1-benzenesul f onyl- 4- hydr oxynet hyl - 5Qeridine-4-carboxylic acid
[442,2,2- trifluoro-I|-nethyl-ethoxy)-phenyl]-amnm de;

oo e Y TR B AR et 07 S 21
4-Fluoro-1-(4-meth - benzenesul f onye- pi peri di ne- 4-carboxylic acid (4-
trifIuoroneth03§9$ﬁ2%§T§5anide;

1- (2- Chl or o- benzenesul fonyl) - 4-fl uor o- pi peri di ne-4-carboxylic acid (4-

10trifl uoromet HQ()@()IUF% ggqyu%%%)ﬁgfigﬁ eridine- -.carboiylic ac%% g(zy%-dihydro- enzofuran-5-

4- Met hyl - 1- (t ol uene-4- I peri dine-4:car Ic’ac
(4-trif|uorone%?gﬁﬂﬁppnyl)-anide;

(rac)-4-Fluoro-1-(toluene-4-sul fonye-piperidine-4-carboxylic acid [442, 2, 2-
trifluoro-I|-methyl-ethoxy)-phenyl]-am de;

151- ( Tolgiene- 44spil;b@nY-LroRidper4-gil eyl -pigrRiy biGriikit acid (4-trifluoromethoxy-

[4-(2,2,2-trifluoro-1,1- dinethyl-ethoxy)-phenyl]-am de;

(rac)-1-(Tol uepdedylpamidnye- pi peri di ne-4-carboxylic acid

[ 4- (1-cycl opropyl et hoxy) - phenyl] - am de;
4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-

phenyl)-amide;

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-cyclopropylmethoxy-

10 phenyl)-amide;

1-(3,3-Dimethyl-butyryl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2-hydroxy-ethyl)-phenyl]-

amide;

15 (25,4S)-2-Methoxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(2R,4R)-2-Methoxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(rac)-1-(2-Chloro-benzenesulfonyl)-4-hydroxymethyl-piperidine-4-carboxylic acid

20 [4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-amide;

(rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-

methyl-ethoxy)-phenyl]-amide;



1- Benzenesul f onyl - pi peri di ne-4-car boxylic acid
(1-ethyl-5-trifluoronethyl-1H 20pyrazol -3-yl)-am de;

(2S, 4S) - wW0200MI20808- benzenesul f onyl) - 2- hydr oxynet hyl - pi peTiER2Me/0430¢ar boxyl|
c acid (4-trifluoronethoxy-phenyl)-am de,, WO 2011/ 029808PCT/ EP2010/ 063078
© 99 - (2 R4R) -1- (2 -Chloro-b en zen8Sulfonyl) -2 -hydroxynethyl-p ip

R DR ORI S
4-trifl h h 1)-am de; .
gl-(;[ChFS;8?Eiﬂ@é%§§%p¥5%§ggb%§@PPﬁ$ne-4-carboxylic aci d

(4-trifluoromethoxy- phenyl)-am de;

1-(2-Chl -b i i.dine-4- N i .
(2.0l oro- benzenesyl LAy aral et oG SRR 8By lc acid [4-2.22-

(rac)-1-(2-Chl e5@H8PZER -kﬁﬁﬂ¥ﬁ'ﬂé rigdigae- 4-carboxylic acid
[4-(2,2,2-trifluoro- 101-rfet yI-tho y) - pheny1] - ani de;
4- Fl uor o- 1- (t ol uene- 4-sul f onye- pi peri di ne-4-carboxylic acid

(4-i sopropyl - phepythlor@Bbd®nesulfonyl)-4-hydroxymethyl-piperidine-4-carboxylic acid (4- _
(2S, 4S) - 2- Hydr oxynet hy1- 1- (t ol uene- 4-sul f ony1l) - pi peri di ne- 4- car boxylic acid

(4- trifl uor onetifi@orynietiesxy Ipheat) daiide;

4-Fluoro-1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

1-(2-Chloro-benzenesulfonyl)-4-fluoro-piperidine-4-carboxylic acid (4-

10 trifluoromethoxy-phenyl)-amide;

4-Methyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

(rac)-4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide;

15 1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1,1-

dimethyl-ethoxy)-phenyl]-amide;

(rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(1-cyclopropyl-

ethoxy)-phenyl]-amide;

1-Benzenesulfonyl-piperidine-4-carboxylic acid (1-ethyl-5-trifluoromethyl-1H-

20 pyrazol-3-yl)-amide;

(25,4S)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

acid (4-trifluoromethoxy-phenyl)-amide;



15( 2R, 4R) - 2- Hydr oxynet hy1- 1- (t ol uene- 4-sul f ony1) - pi peri di ne- 4-car boxylic
acid (4- trifluoronethoxy-phenyl)-am de;

(rac) - 4- MeOhy/i29g080l uene- 4- sul f ony1l) - pi peri di ne- 4- car b@X¥IEPCO 1006378
[4-(2, 2, 2- trifIuoro-l-nethyl-ethoxy)-pbggxl}-anide;

(rac)-1-(2-Cnhl oro-benzoye- pi peri di ne-4-cdrboxylic acid

17 ol ubne- 4 s 6L RARY LB UPIoa S RSBy T P DA e sine-f ephontio- 1.
ydr oxynmet hyl - et. .zphen -am.de; ., WD 2011/ 029808PCT/ EP2010/ 063078 - 100
hyd hyl ﬂg%@%ﬂg&r _ hL i.d / / /

-~ 1-Benzenesul '8 P?\;el RYRREBRSVIFC aci d
(4-1 sopropoxy-phenyl) -am de;

1-(4-Meth -b . ' j.di.-ne-.4 yli I
( 4fi sopr Oggypﬁg}%\%\@g@é&%ﬁﬁ@ﬁﬁ%lp‘éhﬁ&e-zf—&?r%@%% abd (3GHifuoromethoxy-

(rac)-1- Benzen%ﬁglll}tlpg%}deél- met hyl - pi peri di ne-4-carboxylic acid
[4-(2,2,2-trifluoro- 51, 1-dinethyl -ethoxy)-phenyl] - ami de;
4- Hydr oxynet hy1l- 1- (t ol uene- 4-sul f onyl) - pi peri di ne-4-carboxylic acid (4-

trifluorpmet hoxyepbigieydlbedhe@ifonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
(rac)-1-(Tol uene-4-sul fonye- pi peri di ne-4-carboxylic acid

[4-(3, 3, 3-triflphes@)-dmideydr oxy- pr opoxy) - phenyl | - am de;

1-(2-Chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-

amide;

(rac)-1-(2-Chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-

10 1-methyl-ethoxy)-phenyl]-amide;

4-Fluoro-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide;

(25,4S)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

15 (2R4R)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(rac)-4-Methyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-amide;

(rac)-1-(2-Chloro-benzoyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-

20 methyl-ethoxy)-phenyl]-amide;

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-

hydroxymethyl-ethoxy)-phenyl]-amide;



10(rac)-1-(Tol uene- 4-sul f onye- pi peri di ne-4-carboxylic acid
[4-(3,3,3-trifluoro-2- nethoxy-propoxy)-phenyl|-am de;

(rac) - 1- (Wolzoewmesshssul f onye- pi peri di ne-4-car boxyl i c aci @CT/EP2010/063078
[4-(2,2,2-trifluoro-1- nethoxymnethyl - et ) - pheny1] - am de;

4- Hydr oxynet hy1l- 1- (t ol uene- 4- sul f ony1) - pl'peri di ne- 4- car boxylic acid

[442,2,2- 15trifluoro-I|-nethyl-ethoxy)-phenyl]-anm de; )
1- (4, 4- Di met hyl\: ?%B&fﬁﬁérﬂl%eélqﬁ%'ﬁ'é?@-oég]%%%;@@f‘éO%YBPBXY'PhenYD'amlde5
(4-trifluoronmethoxyphenyl)-am de;

1- Benzenesul f onyJ-4- pet hyl - pi perd di ne-4-carboxylic acid, .
(4-tr izf U O:,J One,?%%)—(lgls%lg)ﬁy{)fg%rr];‘gsdléf;onyﬁ-p1per1 1ne-2—c¥1rboxyl?c acid (4-isopropoxy-

201- ( 2- Chl or o- E)cﬁ 51_%%? Jonyl)-4-nethyl -pi peridine-4-carboxylic acid (4-
trifluoronetho y%ﬁeny Zam de; WO 2011/ 029808PCT/ EP2010/ 063078 -101 - 1 -
(Tol uene-4- sul fonyl) -piperidine-4-carboxylic acid [4-((R) -3 -nethoxy-1 -

trifluo romet hid’a‘cﬁﬂ%ﬂz&?%\(ﬂlfdrﬂh@%ls&l l'-@i'ﬁieﬂ@i}ne-él-carboxylic acid [4-(2,2,2-trifluoro-
1- (Tol uene- 4- sul fonye- pi peri di'ne- 4- cgr oxylic acid [4-((R)-3-hydroxy-1-

trifluorpmet hyli;ipdieRepetRRONYAbmANhele;

51- (2-Chl oro- benzenesu}lyf onye- gi pe}?]l]%li ne-4-carboxylic acid

[ 1- (4- chl oro- phenyl) -
4-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(3,3,3-trifluoro-2-

hydroxy-propoxy)-phenyl]-amide;

10 (rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(3,3,3-trifluoro-2-

methoxy-propoxy)-phenyl]-amide;

(rac)-1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-1-

methoxymethyl-ethoxy)-phenyl]-amide;

4-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-

15 trifluoro-1-methyl-ethoxy)-phenyl]-amide;

1-(4,4-Dimethyl-pentanoyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

1-Benzenesulfonyl-4-methyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;

20 1-(2-Chloro-benzenesulfonyl)-4-methyl-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;



cycl opropyl nethyl | -am de; 1-Benzenesul fonyl - pi peri di ne-4-carboxylic acid

[ 1- (4-chl oro- phenyl)- cycl opropyl net hyl | -am de;

4- Fl uor o-woQatwmedseg1- 3-t ri f | uor onet hyl- 1H pyrazol e- 4- sulPComp)10063928 | di ne- 4
- 10carboxylic acid (4-trif|uoronethoxy-ﬁ€Fnyl)-anide; and

1- (Tol uene- 4- sul f onye- pi peri di ne-4-carboxylic acid [1-(4-chloro-phenyl)-

cycl opr opyl net -am de. n ordln 0 of clalns lto
135, ool oot ed fﬁy oluepg g wé’frl?@yla Pélir?}ﬁfdéﬁﬁ %-Cslf Sy f44(<§§¥b‘8§ PXElaci d

4-j sopr opoxy-phenyl ) -
55(28,28)Pl-{2?%ﬁT%p%Fﬁg%fﬁﬂggﬁ"fBﬁ?ﬂygﬁwﬁ@droxynethyI-piperidine-4-carboxy

lic acid nethyl - (4 trifluoronmethoxy-phenyl)-am de;

(2R 4R) - 1-(2- Ol qrg-heneesuh (any, iﬁz.mgmogy%gg;sm«as-eawdq&asi.4- car boxy!

c acid nmethyl - uor omne enyl

1- (Tol uene- 4-S”hﬁ&&%ﬁkﬂﬁﬂﬁﬁé%gﬁﬂghél I|c acid

met hyl - (4-trifl uoronet
1- (3, 3-Di net hyl - but yry1) - pi peri di ne- 4- carboxylic acid
(4-triflgior omethexyRBeRBdleAsutBNy]) WP il D283 H A2 A4 UhAG3Dnyl) 102 -

cyclopropylmethyl]-amide;

1-Benzenesulfonyl-piperidine-4-carboxylic acid [1-(4-chloro-phenyl)-

cyclopropylmethyl]-amide;

4-Fluoro-1-(1-methyl-3-trifluoromethyl-1H-pyrazole-4-sulfonyl)-piperidine-4-

10 carboxvylic acid (4-trifluoromethoxy-phenyl)-amide; and

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid [1-(4-chloro-phenyl)-

cyclopropylmethyl]-amide.
11. Compounds according to any one of claims 1 to 10, selected from
1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide;

15 (25,4S)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

acid methyl-(4-trifluoromethoxy-phenyl)-amide;

(2R,4R)-1-(2-Chloro-benzenesulfonyl)-2-hydroxymethyl-piperidine-4-carboxylic

acid methyl-(4-trifluoromethoxy-phenyl)-amide;

1-(Toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-

20 phenyl)-amide;

1-(3,3-Dimethyl-butyryl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide;



1 -B en zen esul fonyl-4-hydroxynmethyl-p ip eridin e-4- carb oxylic acid (4-
trifluoronethoxy-phenyl)-am de;

1- (2- Chl owvo-2bevizeseesul f ony1) - 4-f | uor o- pi peri di ne- 4- car b@xyIHPeO180O63H7E 4-
trifluoronethoxy-phenyl)-am de;

5(rac)-1-(2-Chl oro- benzenesul f onye- pi per % 'ne- 4- carboxylic acid

4-(2,2,2-trifl h h 1. -am T

EZS( 4S) 2- H;ijréu%?é?l?ﬁi %/40111)(9(6 o géﬁrlﬁg l?e%mcﬁée‘?xéﬂlﬁ%“ﬁ("ﬁar boxylic acid
4- trifl

EZR 4rRI) ZUI(BI;/gr @‘ﬁé’%ﬂ{}m%\/[(&h@%ﬁgﬁﬂe’sm f ony1) - pi peri di ne- 4-carboxylic acid

(4- 10trifl uoromnet hoxy-phenyl)-am de; and

1- Benzenesul f ony, '

(4-trifluoronet h%x%ﬁ?n@%zegéﬁﬁ%gigeﬂ%&q)ro}gess gcgfdeogglrmeacéd%orrpound of
formula (1) asthﬁlﬁdrlaﬁ.%tﬂd}y e;mga .claims 1 to 11 conprising a 15a)
reaction of a conpoun for a (II) in the presence of a conpound of

formula (1V); (I') b) reaction of a conpound of formula (I11) in the
presence of a Qﬁh@p@%@ﬁtlﬂércf-ﬁéﬂ’f@ﬂl@uﬁbﬁ@l)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-

1-methyl-ethoxy)-phenyl]-amide;

(25,4S)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

trifluoromethoxy-phenyl)-amide;

(2R4R)-2-Hydroxymethyl-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-

10 trifluoromethoxy-phenyl)-amide; and

1-Benzenesulfonyl-4-methyl-piperidine-4-carboxylic acid (4-trifluoromethoxy-

phenyl)-amide.

12. A process to prepare a compound of formula (I) as defined in any one of claims 1 to

11 comprising a

15 a) reaction of a compound of formula (IT) in the presence of a compound of formula
(IV);
R’ H R’

A1 \N /Az\ 6 A1

R'”7SN 0 s R RY“TON O
R
2 Alkyl V) 2 A
R4 O R4 [Tl \R6
R®

() Q)

b) reaction of a compound of formula (III) in the presence of a compound of
formula (IV);



WO 2011/ 029808PCT/ EP2010/ 063078 - 103 - (I') c) reaction of a conpound of

formula (X) in the presence of a conpound of forrmula (IV); 5d) reaction
of a conpwondiigRgosr mul a (1b) in the presence of a conpe@cm&Eprediofesnsil a (V) ;
- 103 -
R’ H R’
Al \N/Az\ . Al
R1/ \N o) |5 R R1/ \N 0
R
2 v 2
R 4+ OH ~ R s N7A
l: R
R

(1) Q)

¢) reaction of a compound of formula (X) in the presence of a compound of formula

(IV);
R’ H , R’
A1 \N /A\ 6 A1
R1 - \N O | 5 R R1/ \N O
R
2 v :
R 4 X o R 4 N/A\ 6
l: R
R
(X) Q)
5 d) reaction of a compound of formula (Ib) in the presence of a compound of
formula (V);
R’ 1 R®
1
HN 0 R X RSN 0
(V)
2 _ 2
R2 4 N/A\ 6 o R2 4 N/A\ 6
l; R l; R
R R
(Ib) Q)
or
e) reaction of a compound of formula (Ib) in the presence of a compound of
10 formula (VI);
R’ R’
R\.__O Al
HN 0 \‘f RSN 0
, ) (V) OH , )
4 \R6 4 | ] \R6



(I'b)(l) or e) reaction of a conpound of fornula (Ib) in the
presence of a conpound of 10fornula (VI); WD 2011/ 029808PCT/ EP2010/ 063078
- 104 - whereim2fos R2, R3, R4, R5, R6, A and A2 are agcCuagireoiodeions cl ai m 1
and X is hal ogen and, wherein in step e) Qﬁl is carbonyl. 13. Conpounds
according to any one of claims 1 to 11 'f1o use as therapeutically active
substance. 5 14. Co e ed fro ) ) )

(1 of tene- 4- s TG B perRaRnBods eaf Bugya asdlefsdinckim 1 and X s halogen and.
trifl uoromet hoxshepdienystp &M 'decarbonyl.

1- (tol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid

[2-(4-difl _ror@)tnwly,- o - A& ; ;

1- benzenesg?f onyl -'pi ng?%:a%%)lﬁ% %X}Jr(%)n(fx(glmiagﬁsaé itodll( fﬂ?-r illg%%srtg%r;??uglﬁglrll}glélw)twe
-am de, 1-(tol ygpeartesul fonye-pi peri di ne-4- carboxylic acid

(4-isopropyl -phenyl) -am de, 1-(4-nethoxy-benzenesul fonyl)-

10pi peri di ne-4-carboxylic acid (4-trifluoronethoxy-phenyl)-am de, 1-
benzenesul flanyIGophgrmidd selectdt tamboiyluete-aautfonyl)-piperidine-4-carboxylic acid (4-
(4-trifluoronethoxy-phenyl)-anm de,

1- ( 4- met hoxy- bentesresietfaayphenpl) peridd il Aeeldercatbalkoryl epipetidine-4-carboxylic
(4-difluoronet hoxyphenyl) -am de,

1- ( 4- met hoxy- beniddad4diflnmpmethoxpehicdylhethyl]camidexlybénzenesiifoiy-piperidine-4-

i sopropyl -phenyl) -am de, . o

1- (4- net hoxy- b&ppendiscididyisopsoper phengb-amiderl iesdy e 4-s8kenyd)-piperidine-4-
(4-chl oro-2-fl uoro-phenyl)-am de, 1- bepzoyl - pi peri di ne- 4-car b(féyl ic acid
(4- i sopropyl - sHORyIIC%IA el,sowpp@:émnasmllﬁéﬁzlo@emﬁﬁ g¥-panasaesiionrhoxyl i ¢

sc1 ¢ ({5 | ooprcRNLLRReI oI 0o A, STESeSHL DNl Bl ne - oarbo 1
A R T T A——
20substance. -(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-
phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide, 1-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic
15 acid (4-chloro-2-fluoro-phenyl)-amide, 1-benzoyl-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide, 1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide, 1-benzenesulfonyl-piperidine-4-carboxylic acid (1-
phenyl-cyclopropylmethyl)-amide and 1-(toluene-4-sulfonyl)-piperidine-4-
carboxylic acid (1-phenyl-cyclopentylmethyl)-amide for use as therapeutically active

20 substance.

15. A pharmaceutical composition comprising a therapeutically inert carrier and a

compound according to any one of claims 1 to 11 or 14.

16. Compounds according to any one of claims 1 to 11 or 14 for the preparation of a
medicament for the treatment or prophylaxis of diabetes, metabolic syndrome,

25 dyslipidemia, atherosclerosis or obesity.



15. A pharmaceutical conposition conprising a therapeutically inert carrier
and a conpound according to any one of clains 1 to 11 or 14. 16. Conpounds
accor di ngvoaoampssse of clainms 1 to 11 or 14 for the prepamEeLeoneis a
medi canment for the treatnent or prophy[gg&i_of di abetes, netabolic

[ r

syndronme, 25dyslipidem a, atheroscleros
of a conpound %gpordigg to any one of clains %%aq 11 or 14 f{

preparatioﬁ7of

obesity. - 105 - 17. The use

( ?r ﬁhe
e pegiPichspErrourdraceid merta ah hene olfaigisd gyl fkil ¢ fitheii abet es,

tabol | drome, dyslipidenia, atheroscl er osi hesit: 18 A
Comound aceor HG By B Bt R Franeq" G R QAL helrmebPaley

5according to a
prophyl axi s of
or obesity,

5

10

Hp({roc%s(i sﬁfi cl %{ mhlrzdsc;ll?'sisAr%%t qtod for the treatnent or
i dBE%S Hé?%boﬁ?é syﬁ POne, gygripidenia, at heroscl erosi s

whi ch net hod conprises admi nistering an effective anmount of a

conpound aggor dj &gnn[%(ngr@r X C(ggglg{:co Blglg %h%£ é’%ﬁl’g 1% 19%r :M','when m&Qifacti®d

i nventi on as herel

19.

20.

according to a process of claim 12.

A method for the treatment or prophylaxis of diabetes, metabolic syndrome,
dyslipidemia, atherosclerosis or obesity, which method comprises administering an

effective amount of a compound according to any one of claims 1 to 11 or 14.

The invention as hereinbefore described.
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