WO 2011/ 012602PCT/ EP2010/ 060854 PI PERI DI NE DERI VATI VES AND THEI R USE TO
TREAT OBESI TY, DI ABETES, DYSLIPIDEM A AND ATHEROSCLEROCSI S The
present iwoentivamozs concerned with novel piperidine dercrarevescossef ul as
HSL i nhibitors. 5The invention is concerned particularly with conpounds of
formula (1) (1) wherein R is alkyl, cycloal kyl, cycl oal kyal kyl,
hal oal kyl , thiophenyl, substituted thiophenyl, phenyl, substituted phenyl,
benzyl oxy, substituted benzyl oxy, pyridinyl, substituted pyridinyl, 10
pyrimdyl or substituted pyrimdyl, wherein substituted thiophenyl,
substituted phenyl, substituted benzyl oxy, substituted pyridinyl and
substituted pyrimdyl are substituted with one to three substituents

i ndependently sel ected from al kyl, cycl oal kyl, hal ogen, hydroxy, al koxy,

cycloal ky! abjlogryp NI DER ¥V ERARE 1EIR LBy THENYBERTEY, DIABETES
cycl oal kyl sul'fonyl; R2 'BYQX IBEﬁﬂA/ﬁN5¥h}ﬁﬁN5§& ed %ﬁé 15 e is 1 ndanyl,

substituted i ndanyl, pyrrdirnyl, substituted pyriradrny pyrimdyl,
substituted pyrimdyl, phenyl or substituted phenyl, wher ei n substi t ut ed
i ndanyl, substituted pyridinyl and substituted pyrimdyl are substituted
with one to three substituents independently selected from al kyl,
cycl oal kyl, hal ogen, hydroxy, al koxy, cycl oal kyl al koxy, hal oal kyl,
hal oal koxy and al kenyl, and wherein substituted phenyl is phenyl
substituted with one 20 substituent selected fron1a|ky| cycloalkyl

hal ogen. - hydr o, ke sloaliol sy kann halal il oo haloal keuyand

al kyl or cydlibabdkyl; one of R5 and R6 is hydrogen, alkyl or cycIoaIkyI and
the other one is hydrogen, alkyl, cycloalkyl phenyl or substituted phenyl,

sher el st SR I N o BAFRML AR AT e

hydroxy, al koxy, cycloal kyl al koxy, hal oal kyl, hal oal koxy, aIkyIsquonyI and
cycl oal kyl sul fonyl; R7 is hydrogen, algyl or cycl oal kyl , wherein in case R

i s benzyl oxy then both R2 and R7 are hydr genl?

]
R\A1/N
()

wherein

R' is alkyl, cycloalkyl, cycloalkyalkyl, haloalkyl, thiophenyl, substituted thiophenyl, phenyl,
substituted phenyl, benzyloxy, substituted benzyloxy, pyridinyl, substituted pyridinyl,

10 pyrimidyl or substituted pyrimidyl, wherein substituted thiophenyl, substituted phenyl,
substituted benzyloxy, substituted pyridinyl and substituted pyrimidyl are substituted with
one to three substituents independently selected from alkyl, cycloalkyl, halogen, hydroxy,
alkoxy, cycloalkylalkoxy, haloalkyl, haloalkoxy, alkylsulfonyl and cycloalkylsulfonyl;

R* is hydrogen, alkyl or cycloalkyl;

15 R?is indanyl, substituted indanyl, pyridinyl, substituted pyridinyl, pyrimidyl, substituted
pyrimidyl, phenyl or substituted phenyl, wherein substituted indanyl, substituted pyridinyl
and substituted pyrimidyl are substituted with one to three substituents independently
selected from alkyl, cycloalkyl, halogen, hydroxy, alkoxy, cycloalkylalkoxy, haloalkyl,
haloalkoxy and alkenyl, and wherein substituted phenyl is phenyl substituted with one

20  substituent selected from alkyl, cycloalkyl, halogen, hydroxy, alkoxy, cycloalkylalkoxy,

haloalkyl, haloalkoxy and alkenyl;
GB/17.05.10



A" is carbonyl, -S(0)2-, -NHC(0)- or -CR5R6-; 10 A2 is -0- or -NR7-; and
phar maceutically acceptable salts thereof; with the proviso that

1- benzyl-wodbnetibsokam no- pi peri di ne-4-carboxylic acid (BCT/EP2010/060854
trifluoronethyl-phenyl) -am de and -2-

4- di met hyl am no- 1-i sopropyl - piperidine-4-carboxy|ic aci d phenyl am de are
excl uded. &éT e main BPéSIO|%§ role of white adi pose tissue (WAT) is to
suppl y eneryy® WIEPEt Of &Lk y other tissues. In manmals, white adi pose
tissue is the primary energy storage depot, accunul ating fuel reserves in

t he for m ofont of BEydRY/is hydxiogéﬁl,'AtE)yl oiwylchoglktr]l aneshebthenengiy heo’(mgsrs a(ldyhng M et
al Chem BIO|
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from TAG prededkdsilfongln orderly and regul ated manner (Unger R H, Annu. Rev.
Med. 2002, 53, 319 336 Duncan R E. et al, 2007, Annu Rev Nutr, 27, 79-101;

Jawor ski K. 7Et 7 Am J Ph I Gﬁstro mt & Lver P il 3..25
Javor sk K Hion B o TSR T LR SR MG o 33
i nsulin, glhydagem and epi nephri ne. The nost i nportant enzyne |n VAT

bel i eved responsi bl e for hornmone regul ated hydrolysis of triglyceride is
hor none sengi. p (F h yome is also present in the liver,
skel et al nggc%&%&né%csggz H§§kxgge%2fﬁp ahds In the basal state, it has

m ni mal 30 act|V|ty agalnst its substrate Stinmul ati on of adi pocytes by

hor nonel) adY iis4d-ew P¥ibtiei n ki nase A resulting in the phosphorylation of HSL
and the lipid droplet coating protein WD 2011/012602PCT/ EP2010/ 060854 3
perilipin. PRag 1 feads to its renoval fromthe lipid
dr opl et ané’ﬁ?g?@%%%%&%'QQﬁgé%'%rik%@k%OHSL fromthe cytosol to the I|p|d
dropl et where it catalﬁzes t he hydrolysis of triglycerides (W 8 M et al.
Chem Bi ol Withptheerovisy, thaigitberpgh#jmethylapdperipareridmect- cerhpﬁéweé( i pol ysis,
resul ting ifaedSUAtBH phkhdHhAiddNOMmEIREhidoe i Al -4 NEGAIES
associ at ed mnti ob gﬁgyy dﬁy co- ﬁDrbIdItlég |ngludgﬁ(ﬂ%' eveIopnené%g
type 2 di abeidehenypgede are excludedu. Rev. Med. 2002, 53 319-336). Cbese or
insulin resistant subjects have increased visceral adi pose tissue depots.
These dﬁPOtS Caik&hdin phRYAL &6 k¥ Bk *hAt bseRlsQfMIA T 1-REESuppy erRbgydlbvh

1998, J. Lipid. Res. ng $ %’ {695) andwgg f ftegnhanted Iﬁbyﬁitl%ﬂge?1V|ty
as they ar él s gegded dnothes U?Wés ilp seAnalss it adip ope tissys by 1B TIBRIHENT Yol ysi s.
Thi's resul Lk def6t SABRELIMASTR LeVel & g6 faiy ashTAC e kidher

exacerbates insulin resistance due to the accunul ati trigl ides in

ti ssues ot péenermasxomtAnER o al-i e Bieln P& d 3.aid gl &iregps Feld: el
deposi ti on Pq’ifysﬁ)lr REV YRR FHE 583 9@95' EdwkierP@lIRHOE é;@lthe‘? ftl?acttaﬁo%‘:'&ﬂs gthigh

i ncreased glucose production in the I'iver, decre Insulin secretlgn from

t he pantd edevelsambverdeiuecarioy drnsidelipgiratesn @HdDIf)anrps}uca@indhleseﬁefpr&w in 15
skel et al Im[ﬁ&«llﬁon I{“ﬁt bRl B4Rt V@Qoﬁtc@%%sle% Bt BfgaiEA ttQ aﬂ@ﬁEﬁ@éed

HSL acti vi contrib es to and rsens 1 nsul n reS|stance e ‘and

type 2 di aféeirgledsaaf fr?@@&V§CIdR@F§tAdrfiqmgTAﬁ@rew§gmm @degy esdrﬁgtdlamdand
Lri gl yoer ey Blidyck RIRUGh, ALVIEL 080 iz - %ubqnfﬁlot@ﬁeettah%og ati on

of triglycerides i1l ssues ot T, such Iver, musc

pancreas r &suiNuUthg7i - Hble}wé@ KnEpalt 2Q97gAt§dd§@fSl@tht01nfﬁﬁéﬁ@agbﬂslcvh%%%te 20
fatty d oxidat i gﬁﬁ% i f I ent
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per se and apfgpimeplyeneas therapeutlcally active substances, a process for
the manufacture of the said conpounds, internediates, pharnaceutical

composi ti ons, MRAATRAbGHERSAARY ROVATO AR - &?BHQHI@?& mnto'a@'r& ulated
pharnaceutlcally acceptabl e sal'ts, he use o sai d J; ds or
salts for thbfémtbrseatfrtegivce@de pﬁrfmwmaﬁtrsltwﬁ hpaqerté@b)aérhl%@ﬁeeﬁaﬂalsp Hresent ine
treatment e lWe?Fsleeﬁl(fn%sc% tha'Pfsta%%adgéfﬁ &Hcgefﬂ tﬁe?ﬁsapﬁg@ i\ Ma@rﬂﬂnﬁﬁﬁ use
of the sai onpounds or _sal uctlon 0 I caments for

t r eat neHt @ﬁtl\ptmgwﬁtam sybgstate)iStiputlatipn nylémosi’té‘el?ﬁ orgrongpedivaips ptqteltlhe
present deggldPhiOfid i £ a0l thNiHAAPI A Mg Sodth fi €5 a
30 straight- éLa%ﬁ or ancigg)?h§¥ﬁ13 Fﬁbroup ﬁF@ﬁ Iﬂo(% éét gnlatons,
preferably a straight or branched- chaln al kyl group mnth 1 to 6 carbon
atons and particularly preferred a strai ght or branched-chain al kyl group
with 1 to 4 carbon atons. Exanples are nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, the isomeric pen tyls, the isoneric hexyls,
the |soner|c heptyls or the isoneric octyls. Preferred al kyl are nethyl,

.



WO 2011/ 012602PCT/ EP2010/ 060854 - 4 - isopropyl, tert-butyl or isoneric
pentyls. Particularly preferred alkyl are nmethyl, isopropyl or tert-butyl.
The ter mwoyeligakdogl ", al one or in conbination, signifiesT&Peyoloemskyl ring
with 3 to 8 carbon atons and preferably & cycloalkyl ring with 3 to 6
carbon atons. Exanples are 5 cycl opropyl, nethyl-cycl opropyl,

di met hyl - |.0p. I | ob [ .. hyl - cycl obut L tyl,
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branched-chain 10 al kenyl group with 2 to 6 carbon atons and particularly
preferred a st fyisghtlatbon bf atipdwgt-1giodisis, @bikleny in devatgal avictifati2g hon-4steafidabn
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but adi eny| demsbbpryriuf agieenditbhetdi( aienR. butadichyl Mex. 2002153, Byd-Bo6)adbesryr .

Preferred al kenyl .is vin 15The term "h ne or.,in conbi nati on,

) . dr,oxy",. al
Signifies fHTnggisgngipbicts havéppesssd Misconfpdingle tissle AEPoLP Thest depRS 2 on
si gni fi es aogtaoufevatedtibels o HAL @osdik fflarge; Vi et abvhi 98, L. hipid.atern 39al 638+ 1'695as t he
previously gi,ven significance, such as,nmethox et hoxy., n- propoxy,,
P omr opoxy B 0o e BB Egs o BT e e et W a8 PRIY: o
met hoxyl(@r supmpssapofytipoAsipathiscedudts inyinpreadedplaehadbletyof fies fatgapidopelxiyh 20The
i.n co ifies f .0ri ne,

terns "hal n", alagne or ination, Siqgn uori ne, ch
by om ne ar et Shli E RO Ak W el e at RN B GG
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erore, erelrn.one r nmr r en ato are re aced. al,ogen tom
e ot e arenl Borbologi ey Sisas af et ferse Brblaies i e Frdapeennd,
:1 r : fl IuEr oetitylin s;?(’ljetﬁd’ri ﬁrbmahf)ﬁﬁidﬁaak,einﬁ}kkdtﬁfed rg&nbi&fdﬁuffmﬂffwy achl priéfteyriad
al oa i tri uor t ] The term” al koxy", e Oor in
ronrnal onfelgnlt S TR B dexpird i b Rabens iy dHS &rfighe. or
nor ef Ihydr Ogeﬂtﬁ%&l@’&% al:cicfjwbﬁ;ehﬁi@lﬁlﬁiirbgési@tahﬁ iﬁ%&e&hﬁ@pe@(@iﬁﬁtﬁ&ndjﬁdﬂ@l&oaI kyl
ar e uoro t hox ) | uoro t hox tr . Jor a XV, tri; or.oet ,
P11 uor orBeHONBE Hsaraedtrited orBar FACRY PRaeR0e srels Biotsh wbiekeeoloy
Preferred 3@uhdtcdatkdecdendlatidd ofarigiyedritexih tiskh& dtkérthaic WrANRMER as l1Bkgne or
in conmbi nati on siglgifies t he f.%gg-g?rou . VO ) |
2011/ 01260 FPEFEPIAIOPTETEEE! i savod el El R LGRS IF RS legr oups
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Objects of the present invention are the compounds of formula (I) and their
aforementioned salts per se and their use as therapeutically active substances, a process for
the manufacture of the said compounds, intermediates, pharmaceutical compositions,
medicaments containing the said compounds or their pharmaceutically acceptable salts,

25  the use of the said compounds or salts for the treatment or prophylaxis of illnesses,
especially for the treatment or prophylaxis of diabetes, dyslipidemia or obesity and the use
of the said compounds or salts for the production of medicaments for the treatment or

prophylaxis of diabetes, dyslipidemia or obesity.

In the present description the term "alkyl", alone or in combination, signifies a
30 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, isobutyl, tert-butyl, the isomeric pentyls, the isomeric
hexyls, the isomeric heptyls or the isomeric octyls. Preferred alkyl are methyl, ethyl,



of functional groups such as am no groups or hydroxy groups. Exanpl es of
protecting groups are tert-butyl oxycarbonyl (Boc), benzyl oxycarbonyl (Cbz),
f I uor enylwetzhylimzepear bonyl (Fnoc) or benzyl (Bn). A prefrermedolpooeissct i ng
group is tert- 5 butyl oxycarbonyl (Boc).-4- Cl eavage of protecting group
can be done using standard nethods known by the man skilled in the art such
as hydrogenation,aor in the. presence of_ a cid . d. or TFA,. preferably
e or o Baeestv Ky ot 8F iERF Re S aPih e Gria e v ml e Bafb o o
sal ts" ref efsert-butyhose salts which retain the 10 biol ogi cal effectiveness
and properties of the free bases or free acids, which are not biologically

or otherw se undesirable. The salts.are forped w th inorganic. aci. such as
o aroent or e aahg it Sy SppiS afheics i Sinb AN sithirits n A SR Bng il D, 2
aci d and t herbonkéymgpiurel grtbdbly hyicaadiyl ong eithSitd 6 artbnotganibxampledaresuch as

ti d e . I i : , d i vl
i ei ¢ ai avIRBRBH Belel G el Tula doulb ¥ R B e AP R ot o
citric aci dyclogmzgj @ethgl-dyclapentyhridolaciyld metahded bleexalc ety hanlekenyt,oni ¢

id, p-tol |.f oni id | icyli i.d I t ei d the Iike.
o a1 o aneee e8P EoRy b il bBy Sl iRER 0 U nor gani ¢ base or

an organic base to the free acid. Salts derived from an inorgani c base
i ncl ude, but afThenom lakenyleddldme, ortiheombohation, spmifis sistraight-chdin onbraanmwini um

cal cium magnesi,umsalts the like. Salts derived.from 20 or,gani c bases
“hotude, baf BB TR R b8 Sattof G shTdRl T BEbORRUANF  Pary
am nes, 1 ubitenylyredp aith Aes 6icabonditorys aat paratdlyrhopetarredngtmighsdf brahedd-

am nes, cycli.c anm nes and. G ion exchange resins, such as, .

opr opy| i MRNEe R MRRIeS AR HRAET PR BT PRET isopropenyt

t ri propyl ametkylpeiphayl odiarehydy ropyrsil,recthglbgienilindimdsh@binghyj pendthlylbetenyl,

phar maceut Rt ERe SBr al P b iR RS bR RITLTL5%  1ne

hydr ochl or iatkengld$ tiayl. met hanesul fonic acid salts and citric acid salts.

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

sol vatign can he effeqtad in Ide Sourse,of dhe MmaUtacty g process or can
take place e.g. as a cgnsexaljence of 'f‘lygroscopi propertie oOFf an initiall y
anhydr ous conpound of fornula (1) 30 (hydration). The term pharmaceutically
accept abl e sal {Theadrso akoxl'udese physicphlgatoal, bignidies @ ptoaplog thedovaties .

formil e (1P Ry N HEr DarrEodat nps RERr Ml A R PAANE St BBRROY 1 ves

whi ch are c#pablrepofposprsarspaxy, idokoxyoiselheoparsettuteonpdemdstaxy, picfecably
Exanpl es of h cQ n Anclu 2011/,012602PCT/ EP2010/ 060854 - 6 -
physi ol ogi (%%H?/Xyaocrclsg’%gg%qqi" %R%rtlr(rﬁﬁgggﬁfgg ql@lg?)afbl?fsg%g%}? derivatives, such
as net hoxynethyl esters, nethylthionethyl esters and pival oyl oxynet hyl
est er s.20addi t i dhalt¢rys "halpggphydernd @gh cambinationepgrafisdl uegoe.\chlemesbrominge
conmpounds qf . ,Skmjar to the netabolically labile
esters, Wn?’é &gge:{@a%%ﬁ%ﬁu%&% urcclhlr?élnt%he parent conpounds of 5 general
formula (1) in vivo, are within the scope of this invention. The conpounds
of formula (1) Tbaeroonabnatkyteslenadr iaspmbenation, sgmfiesran adlnd ganp dsdefpredsent i n
t he form of [ : j r ] ' :
befRe, v&?ekét&{ oHé’Bﬁm%pélﬁ%d§9%gﬁraZoraHﬁ?éH%l?c%d%&gﬁﬁ?c%%h %%E.%xﬁ}ﬁfal’éf ap

for exanple, racemates, optica I ast er ei oi m xt'ures o

di ast er eoi delvetks] ardiflagteenasbylsdifteeiomatlad emiduernuthyti ifluoesstlof,

di ast ergoi j t ' - - Pr

R e R T

configuration. Preferred are the conpounds of fornula (1) and

phar maceut i cal e gaoeprbplkexyahliose or inceomadrinatione sigiifics an alkoxy groyyas dedined
referred g I i cal bl e

P Meforl, WhFAHBRY Bf’ﬁno?é; h{dﬁ&é@ﬂ okl dr g&?oi?&?ga&w'éarﬁa?d‘gﬁ )nglﬁ.mx%kfegfgﬁ

15 salts thereof, particular

further  pr dblsiketarafotongberadilobrarogthusya il yoromhoy.irifuotosthakkey |
| | kyal kyl j | i |,
cycl oal i alysifhors HAURRL KK, o ORIERY e RRS T en SHRSK L £ B1GRY

benzyl oxy or substit'ut pyridinyl, erel'n stitute heny
subst i tift edrajppliody myitiflapremetistyi t uted with one to three, preferably one or

two substituents, independently selected fromal kyl, hal ogen, 20 al koxy,

hal oal kyl, hal aglkqxy "cﬁﬂ)q)n?ll",ka)f(l)r%'“ﬂrfiﬂlelnbination, signifies the -C(O)- group.



Al so further preferred are conpounds of fornmula (1), wherein in case R is
benzyl oxy then A" is carbonyl. Particularly preferred are conpounds of
formul a (WP,201ae@2n R is substituted phenyl , wher ech/EPadsosasst ed
phenyl is phenyl substituted with one to 3hree substituents, 25 preferably
one substituent, independently selected from al kyl, hal ogen and hal oal koxy.

Mor eover preferred are conmpounds .of - formula (1).,, wherei i ..

2- et hyl pheny! ,Trhﬁgefgh|l’5?t8réﬁf&&7f’?l’ ZEefeIrth(?r%%lllpean{}%ldb?re tsed 10 tﬁod( the reactivity

2-tri f | uor effBirtraxsyyenyls.sudtr afaatinedraipe oe bpgroungioups. Fkamplel af flofectinker ei n
R2 is hydrogen or al kyl . not her  preferr odi ment of the
present i n\gg?ﬂplsélﬁe %f%yl{tﬂgyﬁwﬁ%ln@%ée E%?’%ﬁrﬁﬂjy gcl‘?zg? mula (1), wherein R3
i s indanyl [flustdnstméthivledycpsboingi (Fylocpbr Berastt (Bniit & drefAMd protecting group is tert-
2011/01%60§PC1/ EP2 10/1%0 54 - 7 - phenyl, wherein substituted pyridinyl is
pyridin YDV EUPE WPPH one to three, preferably one al kyl substituent,
and wherein substituted phenyl is phenyl substituted with one substituent
sel ected from alléyhge dfpragaing gbkozan behddneaisio@xiandad attkedylknown by theFur t her

preferred are ounds of for a (1), wherein R5 is substitut I, 5
Bher oi n- skt Sl Bircwgruch S BieRstoling FFf Gedursnich et bR Y

sel ect ed f poeferabHICl, bah bageys.g.atiktbxlymilxal oal koxy and al kenyl . Mre
preferred are conpounds of forrmula (1), wherein R5 is substituted phenyl,

wher ei n substi tuted phenyl is..phenyl stituted . .in the 4-position wth a
Cubsti tuant et van ApaiascRyRIS AtscaRRahls hER b b SutoRLIEp ot
pref er rdd didogarpdemicendas addpropbaict bf) the Whre badenoRred &ids; ehiallaphenyl , 4-

i sopropyl phenyl. -tert-butyl phenyl ,.4-1sopropoxyphenyl or. .
0Pl TPy P el e thBAERK e T sy R ORE AREARAR MorBihic asids sHeh 5 esent
i nventi on aydrdchirecanpohyttsb@aoonddylfticc bad mitra acld) phodphpat acidand she- S( 0) 2-
or -CR5R6- .. Also.preferyed,are the..conpounds. accordi ng.to.fornul a
1) Cper eitike greferabheRPRGT 4 654 BfainicaeidS SERORACEAREE bRt foid ) D)
R2' " .., 24 gAcBlic acid pyHRE 4&Rid, okNichcll, Mat@oaed, npdlefiie heiddsuaciaictdol, fiongraunds
accordigsgto.forrrula. ref

S

Compountie. 874 B ACitrg ey Briots brinpamis g S SoRyHESR oS 8RS ( ne
ot her one iasidhy-dologessuldsniphdaysalicylic acid, N-acetylcystein and the like. In addition these
salts 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
20  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 pharmaceutically
25 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)
30 (hydration). The term pharmaceutically acceptable salts also includes physiologically

acceptable solvates.

"Pharmaceutically acceptable esters” means that compounds of general formula (1)
may be derivatised at functional groups to provide derivatives which are capable of

conversion back to the parent compounds in vivo. Examples of such compounds include



Particularly preferred are conpounds of forrmula (I), wherein both R5 and R6
are hydrogen. Preferred are conpounds of fornula (1), wherein A2 is -NR7-.
Al so prefwoned/de@2conpounds of forrmula (1), wherein A2PC3/EPR010/08BEKanpl es
of preferred conmpounds of formula (1) aresselected from WO

2011/ 012602PCT/ EP2010/ 060854 8 1-Benzyl- 4- hydroxy- pi peri di ne-4-carboxylic
acid (4-isopropyl-phenyl) ,-am de; . . o

1A B uor SR ERRbeE RN S A Fisiabp il il sy sy iy egapgh as methoxymethyl
(4- i sopr opybtepherihy)thioardtite estdrs Bad pyvhtodtdxyahie iy eqairpetdditioratid-angar boxyl i ¢
acid (4-tert-butyl-phenyl)-am de; .
15, 5708 maby Mobist By e Gl e b e oL pprsifpnda (H similar t
(4-1 sopr opyhe pabylijally mbéleedess, which are capable of producing the parent compounds of

4- Hydr oxy- 1- (t ol uene- 4-sul f ony1) -.pi.peri di ne-4-car boxylic acid

(o Sopbpg TRy i o e st s Bet8 of car boxyl i ¢ aci d 4-
[ (4-1sopropyl -phenyl)-amde] 1- [(4- trifluoronethyl-phenyl)-amde]; 10
1- ( 2- Chl or 0- befheresipbiindsydlffednlly din @xiy e@itpiarsediral @synmatrloaxiyterscandciad be
(4-isopropyl phenyl) -am de; .. . . .

o Hyar oxy. PRk o R Py P PR B PSS BV RBIE U6 e e
(4-1sopr Opyszphpllayﬂ.aiemﬁaé, detically pure diastereioisomers, mixtures of diastereoisomers,

- ydroxy- L G L er et vl S DR Rk REGL Sl Ngsd- Sarkaiy! T act d

1- (2- Chl or o- benzenesul f onyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid (4-
trifl uorret hoxye@ldenytd ) tha@Galde]ngold-Prelog Convention the asymmetric carbon atom can

1- (4- Fl uor 9- benzay,l) - 4zhydroxy- pi peri di ne- 4-carboxylic acid

(4 tri 11 dors et Mhenyaai Bt 5o

4- Hydr oxy- 1- (t ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-i sopr opoxy- pheenyéd aredimd denpounds of formula (I) and pharmaceutically acceptable salts or
1-(2-Chl or%gttgresqﬁeergesul fonyl) - 4- hydr oxy- pi peri di ne- 4-car boxylic acid
(4-1isopr opoxypheny‘l - am de;

4- Hydr oxy- 1- (4-trifl uoronet hoxy-benzyl) - pi peri di ne-4-carboxylic acid

( 4- i sopr opoxy2Fuphenytefermdiadethe 4otdpdnndsyof fompeyli i) ned phamdiceatidax yéceptablei d

V0 2011101 S0P BRSO BByl 8 bbbl fer onet vl -phenyd) -am del:

4- Hydr oxy- 1- (t ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid
(4-tert-butyl - pierfyrther pafedieg are compounds of formula (1), wherein R'is alkyl,

1- (2- Chl oro; | -4 - pi b.dj - ' '
(4tert- bu;%ﬁgﬂ%ﬁay ,fhg%%%éﬂ@épl@éﬁ‘}f, BH¥nyR) sBE&itQ{eH?hénﬁ?ﬁe?B\}iXQ & s%ﬁktﬂuted
1- (4- Fl uor @ybdmybyhrredn hydtionsd ipiope dnd snbsttutdmyosinly] areagbaituted with one to
(4-tert-b ukyﬂeé,%gf@yalb)f o B30 substituents, independently selected from alkyl, halogen,

20  alkoxy, haloalkyl, haloalkoxy and alkylsulfonyl.

Also further preferred are compounds of formula (I), wherein in case R is benzyloxy

then A" is carbonyl.

Particularly preferred are compounds of formula (I), wherein R' is substituted
phenyl, wherein substituted phenyl is phenyl substituted with one to three substituents,
25 preferably one substituent, independently selected from alkyl, halogen and haloalkoxy.

Moreover preferred are compounds of formula (I), wherein R is 2-methylphenyl, 2-

chlorophenyl, 2-fluorophenyl or 2-trifluoromethoxyphenyl.
Preferred are compounds of formula (I), wherein R? is hydrogen or alkyl.

Another preferred embodiment of the present invention are the compounds

30 according to formula (I), wherein R’ is indanyl, substituted pyridinyl or substituted



4- Hydr oxy- 1- (4- net hoxy- benzenesul f ony1l) - pi peri di ne-4-carboxylic acid
(4-tert-butyl phenyl)-am de;

4- Hydr oxyw@-20t/a1e6021 uor orret hyl - benzyl) - pi peri di ne- 4- car IPOXEPRE10M60884
(4-tert-butyl 10 phenyl)-am de; -7 -

4- Hydr oxy- 1- (4-trifl uoronet hoxy-benzyl) - pi peri di ne-4-carboxylic acid
(4-tert-butyl phenyl).-am de; e g - . .

- Hydr oxy- PREDORCRSTEn3RbT s prsidion s prTitiRY HOHPSERY I enedgithyee preferably
(4-t ert - butopk aliyesupbtitued@rattewhd®in substituted phenyl is phenyl substituted with one

1- (2- Fl uor o- nzeneg ul f 1) -4~ roxys,p i_peri dine-4-carboxylic acid
(4-tert- butsvgsg]ﬁlém é‘ﬁf @ém alkyl, rhy ogen, al xi} eha!loallkoxy and aﬁ<en);i

4- Hydr oxy- 1- ( 2- nethoxy benzenesul f onyl) - pi peri di ne- 4- carboxyllc acid
(4-tert-butyl pliand) ptaffrldd are compounds of formula (I), wherein R’ is substituted phenyl

4- Hydro 2-.met h f onyl - e f ) er. 4- c
acid ( 4)%%/ erv’fF%bel% &?R;F?Lﬁﬁ(g]ﬁlgﬁryyls ? IHy sl?bs%l%j ted w¥d‘1i ong tll[uen? lectecclaf|£0m aﬁ< l
1-(4- Chlormmkghmmﬂmﬁﬁﬂahmﬁnﬁ$uhd@Mymﬂ 4- hydr oxy- pi peri di ne-4-carboxylic
acid (4-tertbutyl - phenyl) am de;

g' 4( t2er t DIbL![ ;?Lhe%%%)%e gIre dellr];%gépz)urllldsh(}/fq(r)gr)l(Ma ?f)peﬂelzrgllnq? is su%a{ltu? dyphenylacI d
1- ( 2, 4- Di nmetheosiy sidesnneeakphdriybisphyny silystitaxd inpthp drpaditioa-withcasdetiydent aci d

(4-tert-but

1-(4-FIuorSﬁﬁgﬁgfﬁn%d%%ﬁ@%%@@ﬂﬁ#%ﬁ?%fgﬁ-hydroxy-piperidine-4-carboxy|ic
acid (4-tertbutyl -phenyl)-am de; WD 2011/012602PCT/ EP2010/ 060854 - 10 -
4- Hydr ody- 1- (ZJ\ﬂrmtehwwﬁemrﬁt a1y lcotpnzedses idfouly (1) - \phqsénilﬁiineemyhﬂlwbﬁx% ic

acid (4-ter. n

o, 50 kiR e%if%fai%ﬂ‘efﬁwl AT R R B s o
(4-tert- butylphenyl) am de;

1-(2, 5- Ejfluordmbénzeﬁémmd¢n®Q¢nmnhyﬁhoRy£gum@mhdbmeﬁﬁhcambpwykkc aci d

(4-tert-but

1-(2, 5- E)ne%%gﬁ?%éiégﬁg%% 3ﬁ§ﬁ?nf‘ﬁ§§p)§y plperldlne 4-car boxylic acid

(4-tert- butylphenyl) am de;

1- (5- Fl uor o- 2- ﬂ?ﬂé&ortgrlefetfeﬁzmés9¢mpm}'116)84'4€<h§1d1|g6§1}50rm%®ﬂ|),dvhﬁéelnﬁca‘r boxyl i c

acid ( er t h

1- (5- Fﬁﬁ)r oh%fbr@hﬁd Bé@%‘g"e% gg“ pyform (La)
acid (4-tertbutyl - phenyl) am de;

4- Hydr oxy- 1- ( 2- met hyl - benzoyl) - plperldqng 4- cauboxyllc acid
(4-tert-butyl-phenyl)- am de; 15

1- (2- Fl uor o- benzoy1) - 4- hydr oxy- pi peri 4 cq&boxyllc acid
(4-tert-butyl-phenyl)- amde; RS

1- (2- Chl oro- benzoyl) - 4- hydroxx/ erNdi net 44[car boxyl i ¢ acid
(4-tert-butyl-phenyl)- am deR O

4- Hydr oxy- 1- (2-trifl uoronet hyl - berpzoyl) - pi peri di ne-4-carboxylic acid

(4-tert-butyl 20 phenyl) -am de; (I-a).

4- Hydroxy-1-(2-trifl uoronet hoxy-benzoyl) - pi peri di ne- 4-car boxylic acid
(4-tert-butyl phéergayer @nifersed are the compounds according to formula (I), wherein A is

1-(2,4-Dif Ly ﬁgo benzoy1l) - 4- hydr oxy- pi peri di ne- 4- car boxylic acid
(4-tert- buty phenyl ) - ami de;

roxy pi peri di ne-4-carboxylic

Also preferred are compounds of formula (I), wherein one of R” and R® is hydrogen

20 and the other one is hydrogen or phenyl.

Particularly preferred are compounds of formula (I), wherein both R’ and R® are

hydrogen.
Preferred are compounds of formula (I), wherein A?is -NR’-.
Also preferred are compounds of formula (I), wherein A* is -O-.

25 Examples of preferred compounds of formula (I) are selected from:



25 1-(4-Fluoro-2-trifluoromethyl-benzoyl)-4-hydroxy- pi peri di ne-4-carboxylic
acid (4-tertbutyl -phenyl)-am de;

1- (2, 5- Diwbuoriorb@nzoyl) - 4- hydr oxy- pi peri di ne- 4- car boxy IPCE/ERCi16/060854
(4-tert-butyl-phenyl)- am de; WD 2011/ 012602PCT/ EP2010/ 060854

- 11 - 1-(2-Chloro-benzyl)-4-hydroxy-pi peridine-4-carboxylic acid
(4-tert-butyl-phenyl )-am de;. .. . . -

LY vor o BRI iRy el G pins bspbarvis a5 mREg Ry gy yamides
(4-tert-butyl -phenyl)-am de;

4- Hydr oxy- 1-(42Floetdilyd¢nzhlenizlyddre - piperidina et dabanyboxgitl il ¢-ismprapyl-phenyl)-amide;
(4-tert-butyl -phenyl)-am de;

4- Hydroxy-21-£2-trj et hyl - be i_periding-4-car li.¢ .acid
(4-tert- buglyl%%z%lhﬁe %gﬁlljr;%s(giﬁ%gl?éme £ @%r%%)q?lf?: R (4dterqeou4yl peheggl)f){mh&e,

4- Hydr oxy- 1- (2-trifl uoronet hoxy-benzyl) - pi peri di ne-4-carboxylic acid

(4-t er t - butly(3phPrmathylabritoiey]) -4-hivhanpspyp quidper £ drbexdlichcdi @astioryilimhearld 4-

[ (4-terts byt yl.phenyl)-anmide] 1- [(2,5- dinmethoxy-phenyl)-anide]; 10

4- Hydr oXy- pi peri di ne-1, 4-di carboxylic acid 4- [(4-tert-butyl-phenyl)-ani de]
1- [(5-ch|oroZ-nethoxy-phenyﬁé;anide]; ' o '

1- ( 3, 3- Di nétHydrosytl yitgluynesdfsyldoroXy pipepding di-srebarxybandid ki isoprapyl-ghenyl)-
(4-trif|uorgﬂg@hoxyphenyl)-anide; 4- Hydr oxy- pi peri di ne-1, 4-di car boxylic
acid 1- [(4-fTUoro-phenyl)-amde] 4- [(4- 15

trifluoronet hoxy-phenyl)-am dej; o ' '

1- ( 2- Oycl opevdroxgmaeyitinesl tditanhoryhé ped tdihisonrapat-plasoylramigde] b[(4-
(4-trifluor I am: de. 4- Hydr oxy- 1-

(2-nethy|-6§gﬁgﬁg§¥ggﬁp¥é%§ f%ﬁperidine-4-carboxylic acid (4-
trifIuoronethoxg-phenyl)-anide' 20 L o )

1- (2, 2- B net RyChlgraopairsnasudany bhymprayhyiperidipe-frogradinrcid (4 isepioRyli ¢ aci d
(4- triflugpengt oy phenyl) -am de;

1- (2- Chl or 0- benzoy1l) - 4- hydr oxy- pi peri di ne- 4-carboxylic acid
(4-trifluoronet hoxyphenyl)-am de; o o )

4- Hydr oxy- F-lydrosyi drenotheyy-Peragngsuppdt-PercHEIg- £ sirbexyiciaeidd diigppropyl-
(4-trif|u0@@g§ﬁﬁg%mg§ phenyl ) - am de;

1- (2- Fl uor 0- benzy1l) - 4- hydr oxy- pi peri di ne-4-car boxylic acid

(4-trifluoronmet hoxyphenyl)-am de; 2011/ 012602PCT/ EP2010/.060854 - 12 -
4- Hydr oxy- f-llygogedd4rigypran hylzlifm\é&-wmeﬁém:%a%rbemmia@dééilﬁpprop‘ﬂ-
(4-triijo%@@gﬂhg%mﬂpenyl)-anide;

4- Hydr oxy- 1- (tol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-trifluoro oxyphenyl) - am de; L .

1-(2-Fl uor&-‘@gﬁgl‘?]@ﬁé' m%wifynm-ﬁ;}w%&egy:rﬁpgg}%rﬁrfém%?%i(%-i c acid (4-
trifl uor onetift@xsniRBRIRY Pheal deiide; o _
4- Hydr oxy-1- (3, 3, 3-trifluoro-propane-1-sul fonyl)-pi peri di ne-4-carboxylic

acid (4- trifluoronethoxy-phenyl)-am.de; . :

1% (2- i or - BeH 290 Doy ioR T PP -4 acsebipBlisi 64 i ypromethony-
(4-trifluorppemfinenydd phenyl)-am de;

4- Hydr oxy-1-(2-trifl uoronet hyl - benzenesul fonyl) - pi peri di ne-4-carboxylic

acid (42_0 t r4|—lillyféjr%g(}g)—q?(ttagér}/e_—E—rs]&l?gn]ﬂ)_—Sirf)]eggi;ne—él—carboxylic acid (4-isopropoxy-phenyl)-

amide;

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

4-Hydroxy-1-(4-trifluoromethoxy-benzyl)-piperidine-4-carboxylic acid (4-isopropoxy-
25 phenyl)-amide;

4-Hydroxy-piperidine-1,4-dicarboxylic acid 4-[(4-tert-butyl-phenyl)-amide] 1-[(4-
trifluoromethyl-phenyl)-amide];



,2 D net hyl - propane- 1- sul fonyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid
hyl - (4- trifl uoronethoxy-phenyl)-am de; 15
dr oxyw@-20tiiiegphene- 2- sul f ony1l) - pi peri di ne- 4- car boxyPCt/ERed10/06685hy | - ( 4-
| uor onmet hoxy- phenyl) - am de; -9-

Fluoro benzyl) - 4- hydr oxy- pi peri di ne- 4-car boxylic acid

t.hox 1
P hyir oxy- T CrHPRE AT DR PR s e ar decopslinasiy (-4ersbr I RATRIY - (4 20
ifluoronahhaxy phenyl ) - am de;
Hydr oxy- 1- (toluene 4- sulfonyl) pi peri di ne-4-carboxylic acid nethyl-(4-
r

fl uor onet ho n .
2t P uor o~ B baREBERA b ) ety -pipssis perrartpels d A Tect b
hyl - (4- phenfl)-amideret hoxy- phenyl) - am de; 25

2- Chl or o- benzy1l) - 4- hydr oxy- pi peri di ne-4-car boxylic acid

hyl - ( tr f Luoro haxyphe =N
2 ol or o Bk ER PR R AP BB aremlisadd (g ebspeda
byl - (4- atmidd;] uor omet hoxy. phenyl) - ani de. WO 2011/ 012602PCT/ EP2010/ 060854

Hydr oxy- - (ﬂqggﬂgﬁgﬁgu% ﬁ??ﬁ?%ﬁﬁﬁﬁﬁ%zP LSO, NGt G R 1

4- ]ﬁg
acid net hyl( % Tuor onet
4- Hydr oxy- xménﬁ]aemhfZ sul fony1) - pi peri di ne-4-carboxylic acid ethyl-(4-
trifluoronethoxy-phenyl)-amde; 5
1- (2- Fl uor g- 1esul dj LL¢achd
et hyl - (4- trﬁ?%gfg nggt%gl%&) é’th{/)yt%%‘zﬁ‘y 85&%&&: 0] REbExy RO ek - LRGN
1- (2 Chlbr phbeylremedl f ony1) - 4- met hoxy- pi peri di ne-4-car boxylic acid
(4-tert-butyl phenyl)-am de;
?4A{“epf’ tlau N tlﬁ&r&!r%%?ﬁi%%ﬂfl%BﬂM&%h&ypﬁédzﬂ') NG Rk ficBE It 4-tert-butyl-
4- Ami no- 1- ﬂéﬁ@mk%sulfonyl) pi peri di ne- 4-carboxylic acid
(4-tert-butyl-phenyl)-am de hydrochloride;
4- Ami no- 1- (tq al ‘céluleﬁé)@lé&l} DL AHRE 1% EERAX YLl €4-8G-Butyl-phenyl
A no- 1 (i gzﬁ%seg & SRR HRE e SBERA ik 84861 Butyl-phenyl)-
4- Ani no- 1- @odigiene- 4 sulfonyl) pi peri di ne-4-carboxylic acid
(4-isopropyl - phenyl) -am del5 hydrochl ori de;
4- Am norsl- (ItELHERRs- Gerﬁle'ﬁé‘sﬁﬁ'é(rilﬁ) RIR8FIx0 S ttie@l RPDOKIIE R&I @-tert-butyl-
(4-1sopropoxy-phenyl)- am
4- Ani no- 1-¢$6mﬂbﬂﬁﬂdﬁsulfonyl) pi peri di ne- 4- carboxylic acid
(4-1sopropoxy-phenyl)- am de hydrochl ori de; 20
4- Am no- 1- 4t gl ene: 4(%%13&18589/ %):ﬁﬂ@h&%[fbﬂylﬂ%IﬁlzrﬁﬁfeQP&/rbb;@yll%%tﬁ (4-tert-butyl-
(4- trlfluoronethoxy enyl)-amd
4- Am no- 1- asulfonyl) plperldlne 4- carboxylic acid
(4- trifluoronethoxyphenyl) am de hydrochl ori de;
?4An’![ ROI 1- ﬁltHﬂf&k%@ﬁI«Q%Eﬂl@ﬂ%ﬁpfoﬂl%ﬁt&'eﬂﬁfoﬁyﬁﬁf 1RQNhd- 8- cBbloflylic acid (4-tert-
et hyl - phen
4- Ani not%- @E §%ﬁ¥gb9F“%%enylcarbannyl) pi peridi ne-1-carboxylic acid benzyl
ester; 4-Am no-4-(4-isopropyl-phenyl carbanoyl) - pi peri di ne-1-carboxylic acid

benzy | est ar (4hgRloes-l Mioré®enzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;

SR bty
:N—&

= BN
Hf—"/\f—"/-\f—"/'\

w
1

nme
1-
nme

1-(2,4-Difluoro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
phenyl)-amide;

25  1-(2,4-Dimethoxy-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
phenyl)-amide;

1-(4-Fluoro-2-methyl-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;



WD 2011/ 012602PCT/ EP2010/ 060854 - 14 -

4- Am no- 1- (4-i sopropyl - benzenesul fonyl) - pi peri di ne-4-carboxylic acid
(4-1 sopr opgl2phienydor - anm de; PCT/EP2010/060854
4- Am no- 1- (4-i sopropyl - benzenesul f onyl) ~pdperi di ne-4-carboxylic acid
(4-isopropyl phenyl) -am dehydr ochloride; 5

4- Am no- pi oxyli.c acid 4-p-

Lt 1 ol en e P aneno Ry S Ty sl Do b ar Reciibomts ad b4 o

acid 4-p-t dluyll-ghicad) &m1c[e(4 trifluoronethoxy-phenyl)- am de] hydrochl ori de;

4- Am no- pi peri di ne-1, 4-di car boxyI ic acid 4- [(4-isopropyl-phenyl)-am de] 1-
4- 10 trif hox hen

a5 A no- pi perr AP TREROR B BAF R A i a-r pertins e iR ) 1

[(4- trifl q;diemrlbhmﬁey phenyl)-am del hydrochl ori de;

4- Am no- pi peridi ne-1, 4-di carboxylic acid 4- [(4-tert-butyl-phenyl)-am de]

1- [(4- 4rif t hox heny L S I )

4 Ant no-i pe¢2r”5°b°ffr%f°% i RESIED PN b BBeridine sy opulig AT LD M e
1- [(4- tripheodf-omeddhoxy- phenyl) am del hydrochl orlde;

4- Am no- pi peridi ne-1, 4-di carboxylic acid 1- [(4-tert-butyl-phenyl)-am de]

L aromnenyays el delicony 1 ATUAR) RURSIG A REs ot ol fyect

hydr ochl or ipbenyl #ammdeno- pi peri di ne- 1, 4-di car boxylic acid 1-
[(4-tert-butyl-phenyl)-amn de] 4-p- toI yl am de;

4- A d
A B R U
1- [(4- l(brtbumlﬁpjnlen)ﬂhemyde) am de] 4- [(4- 25 |sopropyl phenyl) - ami del ;

4- Am no- pi peri di ne-1, 4-di carboxylic acid 1- [(4-tert-butyl-phenyl)- am' de]

4- [(4- i qu(Solgﬁh%o?@W%nggle vl Cb lhg Qﬁp 4per1d1ne—%—uarboxyhf_(|: acid (4-tert-

4- Am no- pi peri di oxy tert-butyl enyl)-am dej;
VO 2011/ 012602 PbPnEP20id: 060854 - 15 - 4- Ani no- pi peri di ne- 1, 4-di car boxylic
acid bis-[(4-tert-butyl-phenyl)-am de] hydrochloride;

4- A 1- 42H |
) {nr |n19l uo%lo ng ﬁgh@ﬁfgﬁ&ﬁ%ﬂzﬁﬁ'ﬁﬁerﬂ&&% IeshipBRy1ft-C R ARHLY Sty 8HeHy1) -

4- Ami no- 1- @Mié#| or o- benzenesul f ony1) - pi peri di ne- 4- carboxylic acid
(3-et hyl - phenyl)- am de;

4- Am nogsl- (12(‘20151'(18&%Qﬁﬂﬂ?ﬂ%‘r&%&lmﬂlh@%Qa%&&hé‘a&@(@%y bhﬁrl ﬁﬁérﬂfl)
(4- et hyl - phen am d

4- Am no- 1- @leé $il or o- benzenesul fonyl) - pi peri di ne-4-carboxylic acid
(4-fluoro-phenyl)- 10 am de;

4- Am no- 1- (12(‘20@111%?(91)@1%}?f@ﬁ#ﬁrﬁ%}f@enﬂin@ﬁf tHbOS/itaEiaT DXy bluyl FBk 1) -
(4-chl oro-phenyl)- amd
amide;

4-Hydroxy-1-(2-trifluoromethyl-benzoyl)-piperidine-4-carboxylic acid (4-tert-butyl-
20  phenyl)-amide;

4-Hydroxy-1-(2-trifluoromethoxy-benzoyl)-piperidine-4-carboxylic acid (4-tert-butyl-
phenyl)-amide;

1-(2,4-Difluoro-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide;

25  1-(4-Fluoro-2-trifluoromethyl-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;

1-(2,5-Difluoro-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide;



4- Am no- 1- ( 2- chl or o- benzenesul f ony1) - pi peri di ne- 4- car boxylic acid
(4-1sopropoxyphenyl)-am de; 15

4- Am no- IwQ2eti1e600- benzenesul f onyl) - pi peri di ne- 4- car boP¢ITEP2@0i060854
(4-di fl uoromet hoxyphenyl) - ani de; -11-

4- Am no- 1- (2- chl or o- benzenesul f ony1l) - pi peri di ne- 4- car boxylic acid

(4- propyl - phen - am de; . -
o A o 1. (b DDk bdiersRipETdice b Ep R A ek PRy -amides
i ndan-5-yl am de; 20 4-Amino-1 - (2-chloro-benzenesul fonyl)

- pi peri di né-@-Baotweksiziylg-4akydoXypipergine phenlydxylie aadi( ¢hegrt-butyl-phenyl)-amide;
4- Am no- 1- (2-chl or o- benzenesul fonyl) pi peri di ne-4-carboxylic acid

(6|sopropy i . ) e
4- Ani no- 1- (4214% %"? m@enze nesul ?13rPyli")“db?ep‘ércf“&"%h%c LByt Rl -amides

[4-(2,2,2-trifluoro25 1, 1-di net hyl - et hoxy) - phenyl] -am de

4- Anmi no- 1- @2Hgpdrosyd- (@etmﬁlgnmﬂthﬂm;ylbmmndmenfécar g&ﬂib@xisil(ﬂdembiu@yl-

(4-trif I5uo ggﬁhr xyphenyl) -am de; WO 2011/012602PCT/ EP2010/ 060854 - 16 -

4- Am no- or o- ebenzenesul fonyl) - pi peri di ne-4-carboxylic acid

(4-butyl - phenyl) am de;

4- Ami no- 1- (@2Hgdosy-d- (@etmﬁl@nggmth@mhqmwmpqrmilmﬁeélﬁaltbaﬁﬁmld (@-tgoiliityl-

[4-(2, 2, 2- leelfl)!'}lgfn thoxy) phenyl] -am de; 5

4- Am no- pi peri o]h ne-1, 4-di carboxylic acid 1- [(4-fluoro-phenyl)-ami de] 4-

[ (4-isopr opyI pheny1l) - am de]]4 4- Am no- pi peri di ne-1, 4-di car bogfél ic acid 1-

[ (4-f | uor o4pHdrpKky-peneridate- Y4- d[lqaanxsfbm@g% [y by tybrhere]) -apiglebEH( B de:

4- Am no- pi oxylic acid bis-[(4-isopropyl-phenyl)-am de];

10 4- Am nog%fllf)%'ﬁ’?ﬁ Elleérﬁﬂl)d%ﬁ? ﬁgar boxylic acid

bi s- [(4 |sopr % - phenyl) - am de] hydrochl ori

4- Ami nolbi geldy owpypeaﬂmechﬂﬁeﬁ@yquah@w@4—1(4 fe(rubw -bheyphamide) 14 i-delpro-

[ (4-i sopr opyhReRY-bheH-Slde]; 4- Ami no- pi peri di ne-1, 4-di carboxylic acid

1- [(4-chloro-phenyl)-am d el 4- [ (4- i sopropyl 15 phenyl ) -am de]

hydrochl ori de; ~4-Am no- 1- (2-fl uoro- benzyl) - p| peri di ne-4-carboxylic acid

(4-i sopr opyt %@Wpt}m lalfﬁyﬁfé) -4-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-

4- Am no- 1- (pgelflﬁ}lgﬁl@debenzyl) pi peri di ne-4-carboxylic acid

(4-isopropyl - phenyl ) -am dehydrochl ori de;

?4A|m S(r)]gr ép)(fl?- cnor O}p%?lgfﬁ%éé4 %Eq%?brchgfilg 'gclél1 10?2[ 82)(%' ;I)henyl -amide] 4-[(4-

4- Am nogsl- (tgﬂg(m,g{eqi&?wg 1?] RhR&d)i di ne- 4-carboxylic acid
(4-isopropyl - phenyl) -am dehydrochl ori de;

? 4A|m S ggr ép)(}? %lggiégoe}q?y?gl%ytéé 4p| y%?{))gydinrf)gnélmg a}lr (l:)acr) oxy ic ac18 (4-trifluoromethoxy-

4- Am no- 1- (pBehylUam@tdenzyl) - pi peri di ne- 4- carboxylic acid
(4-isopropyl -phenyl) -am dehydrochl oride; WO 2011/012602PCT/ EP2010/ 060854

- 17 - 4Am rifluorometh en er e-4-carboxylic acid
(4-i sopr opjlr ﬁ@f@ﬁ)}ﬁ(t ﬁtiliabpmapgi %P]il)éﬁp peBdBle 4 cargoxyhc ac1dt82—

4- Am no- 1- (tﬁﬂﬁdmfﬂeqwxg%tehg)(ﬁnb@@zyl) pi peri di ne-4-carboxylic acid
(4-isopropyl phenyl) -am de;

20  1-(2,2-Dimethyl-propane-1-sulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide;

1-(2-Chloro-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

4-Hydroxy-1-(thiophene-2-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
25 phenyl)-amide;

1-(2-Fluoro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;



5 4- Am no-1-(2-trifluoronethoxy-benzyl)-pi peridi ne-4-carboxylic acid
(4-1sopropyl phenyl) -am dehydrochl ori de;

4- Am no- IwQ2etwiaigdoaor orret hyl - benzyl) - pi peri di ne- 4- car boP¢ITiEP2@0i060854
(4-isopropyl -phenyl) am de; -12-

4- Am no- 1- ( 2- trifluoronethyl benzyl) - piperidine 4- carboxylic acid
(4-1sopropyl - n

A o 5 UaF T e e S o SRR R Ak wls gt (-iiypromethoxy-

(4-i sopr opyhephpaylide; am de;
4- Am no- 1- (4- isopropyl benzyl) - pi peri di ne- 4 carboxylic acid

(4- |sopropyl anld h hl .or i. i
o A o 1 Lon BRRRY AR S BB et id sty ozometng
(4-isopropy%phﬂhyhﬁ&yanlde,

4- Am no- 1- (2- chl or o- benzenesul f ony1) - pi peri di ne- 4- car boxylic acid
(4-1 sopropyl n nlde dro hl qri de

4- Am no- 52 %S@hﬁ é?‘%b eﬁr%eesﬁesdd)f& By %O)%lp err}délnen% Cﬂr §¥1 Coafil ﬁ c acid

(4- i sopr opyti2@orpherhydxy-pdenygeamide;
4- Am no- 1- (2-f1 uor o- benzenesul f ony1) - pi peri di ne- 4-carboxylic acid

(4-1sopropyl )

4 A o 3¢ LBl Sk 80 HBluors mommes rvlfor by oo acid (4

(4- i sopr opytilpdremetoxy grniedd)-amide; 4- Ami no-1 - (2- nethyl propane-| - sul fonyl)
-piperidine 4-carboxylic acid (4-isopropyl 25 phenyl)-am de; 4-Amno-1 -
(2- netl1y| D, §_ on g - pi 1Ldi ne- Ml G -aC] s

(4-i sopr opyl %hgﬁl%r b?rg%ﬁ) dégﬁ %froé}ghﬁ%hdg'léz;f ceﬂrb89}rlilg(%l¥l (4C[r1ﬁﬁbl%methoxy

4- Ami nol0L- (phehyliremidebenzyl) - pi peri di ne- 4- carboxylic acid

(4-i§opropyl phenyl) -am de WD 2011/012602PCT/ EP2010/ 060854 - 18 -
?4A|ms ggr (1)pyl H}r;?] _etg%l]}ég (ﬁ%}ﬂgg} ?&é}%sﬂf(ﬁﬁf)%ﬁéﬁdﬁe chafjooxyhc acid (4-

4- A no- | - lie wvbnwﬂHéWﬂdwnéJ4nn@¢boxyl|c aci d (4-isopropyl -phenyl) -anide;
4- Am no-1-(2-trifl uoromethoxy-benzoyl)-pi peridi ne-4-carboxylic acid
(4-1sopropyle nhen¥h)r-ABpd8s-1-sulfonyl)-4-hyd idine-4-carboxylic acid methyl-(4-
4- Ari no- 1- (2@0 [or o- ﬁ‘rgg 2 S e R BT & A ogytic acid methyl{
(4- i sopr opytiflperemethoxyathiend) -amide;

4- Am no- 1- (4-chl oro- benzoyl) - pi peri di ne- 4-carboxylic acid

(4-i sopfPpyly 1) (thiB &%z Ifonyl dine-4-carboxylic acid methyl-(4-

4- Am no- 1- &4%?rlgfﬁ§r&ngz ) %%ﬁ?ggf?p%Tﬁgﬁl&?ﬁé“ﬁl%%?bgﬁyﬁié aci d

(4-1 sopr opyphaRyichaxgmbgayl) -aonde;

4- Am no- 1- (4-fl uoro- benzoyl) - pi peri di ne- 4-carboxylic acid

(4- lSOprODMLQDﬁaBﬁG%ﬂz 1dRyd idine-4-carboxylic acid methyl-(4-trifl thoxy-
4- Ami no- 1- &%i ety (; BTy D DR e R By ey Hrifluoromethoxy
(4-isoprop AYIIS - am de;

4- Am no- 1- (4- met hyl - pent anoy1) - pi peri di ne-4-car boxylic acid

(4-1sopr 0pyll-H?({ﬂ%ﬂ?ﬂl)(tol@@ﬂed,@vsulfonyl) plperldlne -4- carboxirhc acid metkgrl (4-
ri

4- Am no- 1 ro hy pyrldlne - car bonyl) - pi peri di ne-4-carboxylic
acid (420 1§ﬂﬂ%<6ﬁm§§wxygﬁéﬁ %aml
4- Am no- 1- ( 2- chl or o- 4- tr|fluoronethyl benzenesul f onyl) - pi peri di ne- 4- car boxy

lic acid (4-Hi&oRy-ApPYbluphenydfodM-figeridine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide;

1-(2-Fluoro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide;

25 1-(2-Chloro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-
phenyl)-amide;

1-(2-Chloro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide;



4- Am no- 4- (4- et hyl - phenyl car banoy1l) - pi peri di ne- 1-carboxylic acid benzyl
ester; 4-Am no-I|-benzenesul fonyl - pi peri di ne-4-carboxylic acid

(4- et hyl -ywbenylgi260am de; 20 PCT/EP2010/060854

4- Am no- 1- (2-fl uoro- benzenesul f onyl) - pi pagi-di ne- 4- car boxylic acid
(4-ethyl -phenyl) am de; _ o _ _

?Z.A\gﬂ![ R; |- EI';) Eﬁ%#r)%g}?—&?rﬁfz%glj;ﬂﬁlgp(}/rr]fgtﬁﬁl—l%%rzén%ls&%n%ﬂ)(—:f;ilf)grcl)(i(lxel:—lélpcaﬁjcolx()jflic acid methyl-

4- Am no- 1- (2-tritudrenesidxiyghehylpaniénesul f onyl) - pi peri di ne-4-car boxylic acid
(4-ethyl phenyl) -amde; WO 2011/012602PCT/ EP2010/ 060854 - 19 - _ _
A o L (ol s BB GpesHh L Ao BliPRGA ey f- carboxyl T acid
4- Am no- 1- (4 nebhehoxpahzeyleamidonyl) - pi peri di ne- 4- car boxylic acid

(4-ethyl -phenyl) amde; 5 _ o _ _

A -k drehYl RENESRGRH PR RV RTR i1 L ABAR M GnfiSh?

4- Am no- 1- (tdfberoylethramzdwregidafady 1) - pi peri di ne- 4- car boxylic acid

(4-ethyl -phenyl) am de;

4- Am no- 1- (;2:,6~di - i i d
(4ot hy - iy o SO A BRI AR LR BB £ RE i BITPKA SR

- pi peri di nephdndprivadeyl i ¢ aci d (4-et hyl -phenyl) -am de;

4- Am no- | - cycl ohexyl nmet hanesul f onyl - pi peri di ne- 4-carboxylic acid

(4_ethy|_pe R __' AL o TS . . ) : ) )

4 At n 1 (gl A B efomyl-piperidipg 4rcomoxylic acd (feter-hurdphengl o g
(4- et hylOL5 aphidaay| ) - ani de;

4- Am no- 1- (2-chl oro- 4-fl uor o- benzenesul f onyl) - pi peri di ne-4-carboxylic acid
(4_ethy|phn ___' A L ST . . } _ } } .

4 A o 1- (2 el N s plfomy ) piperidipe Acarboxylic ackd (4 tert byl phenybjamide
lic acid (4vdexchlpridgheny1)-ami de; 20

4- Am no- 1- (6-chl or o- pyri di ne- 3-sul fonyl) - pi peri di ne-4-car boxylic acid

(4_ethy|_pe . 18 ] e . . g e . . : _ _ s
oA o 1 (2| e B B s i 5 (B BB T 8
(4- et hyl phenxl ) -am de; L o ) )
4- Ami no- 1- @2eing-EHfver g imel iripgring-4rsiaproryl #red (-tsapiopxlyplicayhcingde
(4- et hyls phoaMchlorde; am de; 4- Am no-| -benzyl - pi peri di ne- 4-carboxylic acid
(4-et hyl -phényl) -am de;
4- Am no- 1- (2- et hyl - benzyl) - pi peri.di ne-4-car boxlyl ic . acid (4-et hh/l - E)henyl )
- am de; W5 5ui b1 st seeroh o Dt t=cagprytic acid (4 isopropoxy-pheny)
4- Am no- 1- (34ri§id;uor o- benzy1l) - pi peri di ne- 4-carboxylic acid (4-ethyl-phenyl)
-am de; 4- Am no- 1-(2-chl oro-benzyl) - pi peri di ne-4-carboxylic acid
(4-ethyl pq?ﬂr%lirzo—13glg&e—4—sulfonyl)—piperidine—4—carboxylic acid (4-isopropoxy-phenyl)-

amide hydrochloride;

20 4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide hydrochloride;

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;
25  4-Amino-4-(4-isopropyl-phenylcarbamoyl)-piperidine-1-carboxylic acid benzyl ester;

4-Amino-4-(4-isopropyl-phenylcarbamoyl)-piperidine- 1-carboxylic acid benzyl ester
hydrochloride;



4- Am no- 1- (2-di f 1 uor onet hoxy- benzyl) - pi peri di ne- 4-car boxylic acid
(4-ethyl -phenyl) amde; 5

4- Am no- IwQ2etwiaigdoaor omret hoxy- benzyl) - pi peri di ne- 4- car b@x¥/EPCO18.06@E54
(4-et hyl -phenyl) am de; -14 -

4- Am no- 1- (2-trifluoronethyl -benzyl) - pi peridi ne-4-carboxylic acid
(4-ethyl-p

4 At no- 1 (et ST SRR e zspe oy wiperding: P Yicasidy Hisopropyl

(4- et hyl - plphayyl)-amads de; 10 4- Am no-| - benzhydryl - pi peri di ne- 4- car boxylic
acid (4-ethyl-phenyl) -am de; and

4- Met hyl am n uene ul.fon perl dine; 0X cid
CatriTl doronBliskyprens s Trud e bR SmeL SR RIR il Gr bl
conpounds @hefydy-nmlide Hydyocht@ideel ect ed from

1- (2- Chl or o- benzenesul f ony1) - 4- hydr oxy- pi peri di ne- 4-car boxylic acid
(4-tert-bu n e, - ) )
4 ryar oxy- TR0 BRI SRrndicasid dpaigids bagiilocggmsthosy-pheny)
(4-tert-butaplidghenyl ) - am de;

1- (2-Chl oro- benzyl) 4- hydr oxy- piperidine 4- carboxylic acid

met hyl - (4-tr 0

4- Am no- 1- (t% uI!Ie{)ng%gﬁ wabng%%s)o%( zslerlC gzt§ly(1:%rrrl y[l(4 mﬂuoramethoxy phenyl)-
(4-tert- butamldqjﬁe'dydC)llorEﬂm de;

4- Am no- 1- (t ol uene-4-sul fony1) - pi peri di ne-4-car boxylic acid

(4-tert-buyyls %eg%ﬁ?ﬁ@]]@‘ g dli&%(ﬁar&glgéﬁ& d:l 93(4 isopropyl Xlill}engl) -amide] 1-[(4-

4- Am no- 1- (tol uen

(4-tri fl%oﬁoﬂmﬂomcﬁﬂ&ypﬂn@nxl praddlde;
4- Am no- 1- (t ol uene- 4-sul fony1) - pi peri di ne-4-carboxylic acid
3253 o oo oA AR L Ay LRER O Loy Mo it 1
4- Ani no- 1- (2fledroprethax@rmhendsahfidnymilcqshiseidedi ne- 4- car boxyl i ¢ aci d
(4-ethyl -phenyl) am de;
?4A|ms ggr ép%ﬁA%@ecﬁg%eﬂgﬁl% 91249 2 RN k] L4 B OS G- FRRDXHhide) Aid
4- Ani no- 1- (2 ww&%ﬁ@ﬁﬂ%ﬂﬁfl%yl) pi peri di ne- 4- carboxylic acid
(4-trifluoronmethoxyphenyl)-am de;
?4A|ms ggrr%p %FA&%@F%H&B%Q”@%RMH&QM@ ack] L1 QLS FRMDDXhie] AF4d
4- Ani no- 1- (12 Wﬁﬁﬁlﬁérﬁ@ﬂﬂ%ﬁﬁﬁ@ﬁﬁlyﬁ%ﬁb’éﬂﬁdl ne- 4- carboxylic acid
(4-1isopropyl 10 phenyl)-am de hydrochl ori de;
?4Am no-1- @fA&hﬂ@F@eﬂ@iﬁ%ﬂr@&&h%&M@ ackl Rer4- /DRt SrRdnlDXarhidé] A¢(4dfluoro-
i sopropyl ph eny -am de; and
4- Ami no- 1- 1 -Emidsd onet hoxy- benzenesul fonyl) - pi peri di ne-4-carboxylic acid
(4-ethyl phenyl) -am de. 15The process for the manufacture of conpounds of

formula (1) Aﬁnrﬁﬂp@@h@ﬁfﬂé 10f-dtch ok vertd oy Eheb RyepRiat) Lamdef 4-anpetads  of

formJIa ) of the i nvention ma
( )phenyl) -ami e Sochlorlde, Y

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-p-tolylamide;

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-p-tolylamide
hydrochloride;

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-[(4-
25 isopropyl-phenyl)-amide];

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-[(4-
isopropyl-phenyl)-amide| hydrochloride;

4-Amino-piperidine-1,4-dicarboxylic acid bis-[(4-tert-butyl-phenyl)-amide];



carried out in sequential or convergent synthetic routes. Syntheses of the
conpounds of the invention are shown in the follow ng schenes. The skills
requi red worotizmespzng out the 20 reactions and purifi caPCoOEP2@b/06(884
resulting products are known to those skilbled in the art. The substituents
and indices used in the foll ow ng description of the processes have the

2091/ 012603 EPDBTON B0 A 3N 1 RishBlRAR Sk e el 1 o) are

react ed w thiydfdohlosidet he |i ke and an am ne of general fornula (I1l1-a) in the
presence of a base such as NEt3, DI PEA and the |ike and follomed by

t r eat ment h.an i d,su S t he e cces ir 0C
conpounds \34“&111“ (l)rtomlﬁg' g (\/S)%egzenes%nalo@y |d(1:nec% %)ﬁ)xﬁlc a&ds@ FIPE T ‘Ttk‘/{fl' are
subsequent Iphengpatnétk; Wi t h a base such as NaOMe and the like to give
conmpounds of fornula (V-a). . The protecting group (PG of

Compoar s SRR s SR BT BAARSE 0% bl PRy R REY e
or in the pnedence of an acid or a base, to give conpounds of formula

10(VI-a). iv. Subsequent coupling reacti on of conpounds of formula

(VI-a) wt )0 f I 1?@ f Ve

access to goﬁﬁggngggo (ﬁgn%%a gg&nk gw%ﬁdb 4%§%§%ﬂ§f¥%%4yfR@§§wgﬂde of
general formida (1-b), wherein A" is -NHC(0)- can be prepared by coupling
conmpounds of formula (VI-a) with an appropriate isocyanate of 15 formla

(MI1) in the i _fgg_;tcﬁlo%-b%né)e%%%lfoﬁg@ﬁr& rid] e]t!ﬂ%grbto &ra%lﬁaaqz]teﬂ&o%%%ﬁ% of

gener al fornu erern cons sts reacting
conpounds emifornula (Vi-a) with the approprlate acid derivatives of
formula (1X) in the presence of coupling reagents such as HATU, TBTU, EDC

50 oo PSS TREEAEE P B R s Moot

amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-
phenyl)-amide;

15  4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-difluoromethoxy-
phenyl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-propyl-phenyl)-

amide;
4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid indan-5-ylamide;

20 4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-vinyl-phenyl)-

amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (6-isopropyl-pyridin-
3-yl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-
25 1,1-dimethyl-ethoxy)-phenyl]-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;



H2NR3 OHOH CNNIR3 H PGN (Il1-a)(Vli-a) A/ X(VIl) or 1 -N=C-O0 (M11) or

(rx Compounds of fornula (I-c), wherein R2 is al kyl or cycloal kyl, WO
2011/ 012680RCT/EERD10/ 060854 - 24 - v. Conpounds ofcCrmpaubac(ssd - b) are
reacted with an appropriate conpound of -flermula (X) in the presence of a
base such as K2CO3 and the |ike to access conpounds of fornula (XI).

vi . Subsequent . hydrgl ysis,of co unds_.of . £ or mul ) u r basi c-aqueous
5 condit1 aAcROI T P ey i ol R R tec
t he corresparidi;ng acid of formula (XiI-a). vii. The acid of formula

(XI'l-a) can conveniently be coupled with am nes of general fornula (111-b)

I n the presepce o oupl i rea t S,\such. as T4,  TBTU 1, and,the |ike
and of & bacs Ee GEMReb Fnts RRAR T RS e Ll Donl gl o Sl

formul a (Velhoxy)-phenyl]-amide;

5  4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-fluoro-phenyl)-amide| 4-[(4-isopropyl-
phenyl)-amide];

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-fluoro-phenyl)-amide] 4-[(4-isopropyl-
phenyl)-amide| hydrochloride;

4-Amino-piperidine-1,4-dicarboxylic acid bis-[(4-isopropyl-phenyl)-amide];

10 4-Amino-piperidine-1,4-dicarboxylic acid bis-[(4-isopropyl-phenyl)-amide]
hydrochloride;

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 4-[(4-isopropyl-
phenyl)-amide];

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 4-[(4-isopropyl-
15 phenyl)-amide] hydrochloride;

4-Amino-1-(2-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(2-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide
hydrochloride;

4-Amino-1-(2-chloro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

20 4-Amino-1-(2-chloro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide
hydrochloride;

4-Amino-1-(3-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(3-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide
hydrochloride;

25  4-Amino-1-(4-trifluoromethyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide;



10viii. The protecting group (PG of compounds of fornula (V-b) can be

cl eaved according to standard procedures depending on the nature of the
prot ecti myogoaup2603uch as by hydrogenation or in the pr@esEmpPeoloficwnd aci d or
a base, to give conmpounds of fornula (VF4b). iXx. Subsequent coupling
reacti on of conpounds of fornula (VI-b) W th appropriate 15 conpounds of

f I VI I t d I
Formil a (164 QIHBRTOEy s B6 Aae Y ey Bt ATl & CPReY ! PAHETE n-
A is - NHC@B)ide katroddonidee par ed by coupl i ng conmpounds of fornmula (VI-b) with

an appropriate isocyanate of fornula (VIII) in t he presence of a base.

RS T LR B G IR S R GO

car bonyl , con3|s
appropr|at@hmmﬂﬁadmkivatlves of fornula (1'X) |n t he presence of coupling
reagents such as HATU, TBTU, EDCI and the Iike and a base such as NEt 3,

E)l\/::)_Eﬁ\) a 2&1{111{ &2 t(\/}\ﬁP?rO /OO:IX%TGDOC Zy %1})61'?1 11’16 85 1C ac1d%§ 1SO §8ph}7?ne 2 A

phenyl)-amide hydrochloride;

4-Amino-1-(2-trifluoromethyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide;

4-Amino-1-(2-trifluoromethyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
10 amide hydrochloride;

4-Amino-1-(4-isopropyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide;

4-Amino-1-(4-isopropyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide
hydrochloride;

15  4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide hydrochloride;

4-Amino-1-(3-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
20  phenyl)-amide;

4-Amino-1-(2-fluoro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

4-Amino-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(2-methyl-propane-1-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
25 phenyl)-amide;

4-Amino-1-(2-methyl-propane-1-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide hydrochloride;

4-Amino-1-(4-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide



d.r-1 0 Alkyl PG Compounds of fornula (1-d) WO
2011/ 012602PCT/ EP2010/ 060854 - 26 - HNR7 R4 N3 RcA. I N 0 (1-d)
readi |y awoessli/dib@2i n a stepw se process as outlined i nPSTHEPAE0BD60854

10

15

20

25

- 18 -

4-Amino-1-(4-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide
hydrochloride;

4-Amino-1-benzyl-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(2-trifluoromethoxy-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

4-Amino-1-(2-chloro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;
4-Amino-1-(4-chloro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(4-trifluoromethyl-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

4-Amino-1-(4-fluoro-benzoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;
4-Amino-1-(3-methyl-butyryl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(4-methyl-pentanoyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide;

4-Amino-1-(6-trifluoromethyl-pyridine-3-carbonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide;

4-Amino-1-(2-chloro-4-trifluoromethyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-

isopropyl-phenyl)-amide;
4-Amino-4-(4-ethyl-phenylcarbamoyl)-piperidine-1-carboxylic acid benzyl ester;
4-Amino-1-benzenesulfonyl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

4-Amino-1-(2-fluoro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;
4-Amino-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

4-Amino-1-(2-methanesulfonyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
phenyl)-amide;

4-Amino-1-(2-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

are



x. Compounds of fornula (Il-c) are hydrol yzed under basic-aqueous

condi tions such as LiOH, NaCH, KOH and the like in water to give access to
t he correspandingsoaci d of 5 forrmula (Xl I-b). Xi . TireTaPR@0O60850r MUl a
(XI'l-b) can conveniently be coupled wi thianm nes of general fornula (111-b)
in the presence of coupling reagents such as HATU, TBTU, EDCI and the |ike

Formil a- (vagymine @iy bt g Dfrel TEA < esSue. or <R mul 2

(V-c) can lphenylpamedt; 10 according to standard procedures depending on the
nature of the protecting group, such as by hydrogenation or in the presence

of an acid  of _a b . ive co un of .formul a (\Vl.-c).. X| 1]
Subsequent ‘contit RgTmtibe ok e N aRaT e T St SRty st héb-
appropri at enddypounds of forrmula (VII) in the presence of a base give
access to conpounds of general 15 forrmula (I-e). Alternatively, conpounds

of general [formla (I-e), rej N Jd:s - NHCL 0) 5 can be pr red by
coupl i ngjac 61 n%rgﬁrwnodg (%fet}%% rb ﬁ%\%]e gles("\l)‘rlg)Il @ P etnﬁﬂg% e(i%)r‘[l))f) ’6’%%% A Cle(lai eiﬁﬁy}ﬁg% of
formul a (Vlahiije;i n t he presence of a base. Another nethod to prepare

conpounds of general fornmula (l-e), wherein A is carbonyl, consists in

reacting cqupQy O-'?-(beufqgg)%ﬂke%egu\ﬁohﬂ}@fp"f%ér[}lillﬁé‘-ﬁ-cépu% R 'c;i'cf @Oégﬁhg%h%ﬁ;&ﬂ}-" atives

of formula (1 I n'the presence oupli ng reagen U, TBTU
EDCl and t heifléske and a base such as NEt3, DI PEA and the like. Xiv.
The protecting group P& of conpounds of forrmula (I-e) can be cl eaved

K | i | |
accor ding ot ndasd. aassdu o dRRSAFLAACAINL NS PALIE.R] (DS, PLRLSRLI N

group, such as ogenati on presence e, to
gi ve colfpowndde;of fornula (1- 25 d). PCT/ EP2010/ 060854 - 27 - Schene 3
PG&NLR7 x.Xi. (X1 1-b) R cA/X(VI-c) or RL-NJ(VII1) or

4-Amino-1-(butane-1-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

4-Amino-1-cyclohexylmethanesulfonyl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

4-Amino-1-(2-trifluoromethyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
15 phenyl)-amide;

4-Amino-1-(2-chloro-4-fluoro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
phenyl)-amide;

4-Amino-1-(2-chloro-4-trifluoromethyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-

ethyl-phenyl)-amide;

20 4-Amino-1-(6-chloro-pyridine-3-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

4-Amino-1-(2-trifluoromethoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
phenyl)-amide;

4-Amino-1-(2,6-dichloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-
25 amide;

4-Amino-1-benzyl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

4-Amino-1-(2-methyl-benzyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;



Al kyl is e.g. nethyl or ethyl PGis e.g. benzyl, Boc or Cbz X is hal ogen,
preferably d (1-d) An alternative route to conpounds of formula (I-d)
HNR7 R4 WO(@btd)i2603 i s outlined in scheme 4. WO PCT/EP2010/060854
2011/ 012602PCT/ EP2010/ 060854 - 28 - Alterpatively, conpounds of general
formula (XI11), wherein Al is -NHC(0)- can be prepared by coupling

conmpounds of , f or mul VI - i\t h _an,.appropriate i nate of fornmula
AR T G Th R AT N NS A e S et e
general formula (X I1), wherein Al is carbonyl, consists in reacting
conpounds df Amarayid(a-chlMre-dendy wpiphridine-4agpboptit atié (4eihgl-ghenyWasmides of
formula (1 X) in the presence of coupling reagents such as HATU, TBTU, EDC

and the |ike,ar S | PE d t kK '
Compounds. o Auft S QGBS skt PR s Boult A0 sty B ons
such as Li GrjiddlaOH, KOH and the like in water to give access to the
corresponding acid of formula (XIV). 10xvii. The acid of forrmula (XV) can

i | | ' j | 1l )y - '
or asence oft SausT g Prudioh R IR pRRRR SRR oLl by o

a base suchmade;NEt 3, DI PEA and the |like to access conpounds of formula

(I-f). xviii. The protecting group (PG of conpounds of forrmula (l-g) can
be cl eaved 4a [ - 25 ge j of the
pr ot ect | ng ‘oo 4aRud ARl ARAPERRLAER LERRANE,AR AUBMBHED- 2 Lot d

or a base, anodgi ve conpounds of formula (1d).
4-Amino-1-(4-isopropyl-benzyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;
10 4-Amino-1-benzhydryl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide; and

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

Examples of especially preferred compounds of formula (I) are selected from:

1-(2-Chloro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
15 phenyl)-amide;

4-Hydroxy-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide;

1-(2-Chloro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-
phenyl)-amide;

20 4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide;

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide
hydrochloride;

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

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide hydrochloride;



WO 2011/ 012602 PCT/ EP2010/ 060854 - 29 - Schene 4 Ri-N-=(:) (MIl) or
Rif::)-1(IX) Alkyl is e.g. nethyl or ethyl PGis e.g. benzyl, Boc or Cbz X
i s hal ogewo 2ptriafiedabl y C (XIV) R4AThe3 (Il11-b) H Coopawrnads/0edsss or nul a
(I-g), wherein R2 is alkyl or cycloal kyl-21R2. .R7 4 N R N3 RcAi N

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-
phenyl)-amide;

5 4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
10 phenyl)-amide hydrochloride;

4-Amino-1-(2-fluoro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide; and

4-Amino-1-(2-trifluoromethoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
phenyl)-amide.

15 The process for the manufacture of compounds of formula (I) is an object of the

invention.

The preparation of compounds of formula (I) of the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the compounds of the
invention are shown in the following schemes. The skills required for carrying out the

20 reactions and purifications of the resulting products are known to those skilled in the art.
The substituents and indices used in the following description of the processes have the

significance given herein.
Compounds of formula (I-b)

H
H
N\R3

1
R\A1/N
(I-b)

O

25 are readily accessible in a stepwise process as outlined in scheme 1.



O 5 are readily accessible as outlined in schene 5. WO

2011/ 012602PCT/ EP2010/ 060854 - 30 - Schene 5 xix. R cA. IN0O X i s hal ogen,

pr ef er ablwoloavo1@o2Preferred is a process to prepare a eommEpand/06isss or mul a
(1) conprising a) reaction of a conpound2of formula (VI) in the presence of
a conmpound of 5 formul a (VII) wherein Al, A2, R, R2, R3, R4 and R7 are

e e ! B Rt TGRS e O coh s CIRL S A 0

di chl or onetghaviel, foﬁmdlaaﬂla) heutﬁp@mémre@f a bngersuseas mmmm&m&mmk aef | ux of

the sol vent ticularly RT hal hi
roact on- ofoWREHRGHRENST VoL 1 )as?ﬂﬁleﬁé%ﬁ@ﬂ?éﬁééceéﬁ%g%&%ound of

formul a (Vicbmpoumtestdbrmfla (I, R2, -3, R R4 and R7 are defined as before
and Al is -NHC(O)-;
5 il. Spirocyclic compounds of formula (IV) are subsequently reacted with a base such

as NaOMe and the like to give compounds of formula (V-a).

iii. The protecting group (PG) of compounds of formula (V-a) can be cleaved
according to standard procedures depending on the nature of the protecting group, such as
by hydrogenation or in the presence of an acid or a base, to give compounds of formula

10 (VI-a).

iv. Subsequent coupling reaction of compounds of formula (VI-a) with compounds
of formula (VII) in the presence of a base give access to compounds of general formula
(I-b). Alternatively, compounds of general formula (I-b), wherein A'is -NHC(O)- can be
prepared by coupling compounds of formula (VI-a) with an appropriate isocyanate of

15  formula (VIII) in the presence of a base. Another method to prepare compounds of general
formula (I-b), wherein A' is carbonyl, consists in reacting compounds of formula (VI-a)
with the appropriate acid derivatives of formula (IX) in the presence of coupling reagents
such as HATU, TBTU, EDCI and the like and a base such as NEt;, DIPEA and the like.



WO 2011/ 012602PCT/ EP2010/ 060854 - 31 - Preferably in the presence of a
base, particularly triethylamne, in a solvent, particularly

di chl or orwOlan12@nd at a tenperature conprised bet weenPCI®B2@mnm6088s | ux of
the solvent, particularly RT; c) reactioen3oef a conmpound of formula (VI) in
the presence of a compound of 5 formula (1X), wherein A2, R, R2, R3, R4
and R7 are defined as before and A %;Earb?n yl; Preferably in the
presence of a coupling agent, particul(PFYSHATU or EDCI, a base,
particularly DI EPA or DVAP, in a solvent, particularly DV, and at a

t enper at ure bet ween ;é%@ and reflux of solvent, partiqglarly at RT; 10d)

reaction of a conpo f formula {l-h) in the pre off a conpound of
formula (X), wh A'N— Wags before, R2 is
al kyl or cycl odl kyl d X |s hal ogen; D2 R4 r, 1 h (1) Preferably in
the presencgof , particularly K2CO3 or PREH, Y'n @sol vent, 15
particularly DMF, and at a tenperature conprised between -10C and refl ux,
particul arly conpriided bet ween RT and 40C, a preferr@dahal ogen is chlorine;
or e) reaction of a conpound of fornula (l1-g) in order to cleave the
protecting group (RG, wherein Al, R, R3, R4 and R7 |are defined as before,
R2 is hydrogen, A2|is 20 -NR7- and PGis a protecting group; WO
2011/012602PCT/EH?OlOLS?QSSQ”LaQZ - PONKR7 R4 | 98 RcAir\10

CN g
PG
(l1-a) (VI-a)

! X
R -
PG is e.g. benzyl, Boc or Cbz A’ (v

X is halogen, preferably ClI or

iv. RM—N=C=0 (vVIll)
or
R o)
T
H
]
H
H
R1 ! N\RB
\A1/

(I-b)

Compounds of formula (I-c), wherein R” is alkyl or cycloalkyl,

N 3
R! N R
\A1/ O

(I-c)

5 are readily accessible in a stepwise process as outlined in scheme 2.



R2 R4 3 RRAINIO (I-9g)(1) Preferably in presence of an acid,
particularly HCL, in a solvent, particularly dioxane, at a tenperature
conpri sedwbedwaec0210C and refl ux of solvent, particul aPCy/HEreemmerss4#0C and
110C, a preferred protecting group is an2acid-labile protecting group,
parti cul arIy the 5 Boc group; Preferred internedi ates are selected from

decane. 2, 2 di ofeC oRPppsaly ST A1) Rl nEh gt Aer ZBraR omindlind of

(4-1 sopr opYbrphiey) in thaptedaice 4f Hipabe aush i HE0;dind eh dlilean hooeyd doenaainds of
(4-trifl uor orret h % phenyl)-am de; 10 4-Hydroxy- pi peri di ne-4-carboxylic
acid (4-i s % phenyl)-am de; 4-Hydroxy- pi peridine-4-carboxylic acid
(4-tert-but yI phenyl ) -am de; 4-Hydroxy- pi peridi ne-4-carboxylic acid

met hyl - (4-tr i f Ivudubsequhﬂ)hydmilﬁn;wf)cemlpbdmds of formula (XI) under basic-aqueous

4- Acet o pe -C xyllc acid; . Acetic id

1 beney 4 pRabRlt <Bh B H S e REBE AT i batemaieart SR8 i - 2.y
15est er; 1-Bangyhdhghydra{ympilpé&Xilei)ne- 4- car boxylic acid

met hyl - (4 trifluoronethoxy- phenyl)- am de;

4- Hydr oxy- pi per. i. cal box

et Pyl - (At 1 abr DRGAL o RRNY AT BB somemisatnbs s s MR SE BBy
aci d (4-terformbult YII-phank praemadef chypdingctdgonts dech BEATU, TBTU, EDCI and the

o S BN LI B AT o

[4-(4-tert-Butyl - phenyl carbanoyl)-1-(tol uene-4-sul fonyl)-piperidin-4-yll
-carbam® aci dviielhe pmtydtingsgtr(arp (PG) of compounds of formula (V-b) can be cleaved

30;5[ ;[ CB:IE:IO)éy(g ??ﬁ? Xta @grg%r%eglures E%Penai%)(g orpttﬁg%X4ucfgoPt%nB¥o]t2:ctH{ g?(l;l!lpc,iISlTC -car
4-tert-But dnxmdrdgemmioamrnmﬂﬂe [{rdsenso@ranpyld derlxea és give ooy pyuplspd fordiule- 4- car
boxylic aci gl_rlggt hyl ester;

4-t ert-But oxycar bonyl am no- 1- (4-i sopropyl - benzenesul f ony1) - pi peri di ne- 4-car
boxylic acid nmethyl ester;

[1-(4-1 sopr opy lix. lSehqueyubﬁplmgeaaiomoﬂcgmppmp@Q of poramylh CEI-bawik 2pppippetei di n-

4-yll -
et or 4. b cOBPRL orRRlfiuh 0N BHRE presence g bpse iSRS ROAPAREGFEF i per
i di ne- 4- carfdyoxylh (ICC)aAltdrnla‘evd'hylcoms)bends of general formula (I- c) wherein A' is

[4-p-Tol yl Cﬁﬁﬁf(tl@y%albbeg lef)e{re% {)}?%L%T%qugé%ogggsné@fg%&gwy%? wRhRE" bgrio%-rfalfeyl !

-carbam c ac
4-tert-But mmmﬁfbmlawml)@dm«eprtesdmut vf a phemMratlzarbaetbyd Yo piepari di ne- 4- ca

rboxylic 15 thyl , )
1o Co tor ¢ e her I ERUY £1-ch g6 oS gy FRRIBARIS T per i di n- 4-
yl | - 2y ba;mnpoandmbftfennulb GVirb) esthehg appropriate acid derivatives of formula (IX) in the
presence of coupling reagents such as HATU, TBTU, EDCI and the like and a base such as
NEt;, DIPEA and the like.



4-tert-Butoxycarbonyl am no- 1- (2- chl or o- benzenesul f ony1) - pi peri di ne- 4- car box
ylic acid; [4-(4-1sopropyl-phenyl carbanoyl)-piperidin-4-yll -carbamc acid
tert - but ZWoest1dr 26020 PCT/EP2010/060854

[ 1- (4- Fl uor o- phenyl car banoyl) - 4- (4-i sopr@pyl - phenyl car banoyl) - pi peri di n-4-y
Il - carbamc acid tert-butyl ester;
4-tert-ButoxycarbonyIanino-4-(4-ethy|EPBen%gcarbannyl)-piperidine-l-carboxy
lic acid benzyl ester; and [4-(4-Ethyl™ HE | car banoyl) - pi peri di n-4-yl|
-carbam c acid tert-butyl ester. 25Conpounds of fornmula (1) as described
before for use asgtherapeutically active substancq%ﬁle a fyrther obj ect of
the invention. WO 2011/012602PCT/ &P2010/ 060854 - 34 i lRnesses which are
caused by disord i i r nofje- sensitive

| i pase. Likew se|an jEect of the pregent inventilon a harfaceut i cal
conposi tions i s ng a compoyrd of for k?)* astldescri bed before
and a therapéﬁ%ically "nert 5carri ér. A PE her pré?erred enbodi nent of
the present inventigon is the use a conmpound of t ormula (I) as

descri bed before f8H#he preparaﬁﬂgg)of a nedicanen?ﬁpgr the treatnent or
prophyl axi s of di abetes, dyslipidem a, atherosclerosis or obesity.
Particularly preferged is the use of a conpound according to formula (I) as
descri bed 10 before|for the preparation of nedi canentfs for the treatnment or
prophyl axi s of di ab¢tes, dyslipidem a or obesity. More preferred is the
use of a conpound;ag¢cording to fornula (1) as desgyibed before for the
preparation of nedi ¢aments for the treatment or prophyl axis of di abetes.

Mor eover preferred ifs the use of a conpound according to forrmula (1) as
descri bed 15 before|for the preparation of nedi canent{s for the treatnment or
prophyl axi s of di abetes Type I1. A further pr%ferred obj ect of the
present inventi &®~\are conpounds of the formula (IRN\as desgcri bed before for
t he preparation qf medi canent for the treatnent oryprophylaxis of

di abetes, dysli 1 a,0at heroscl erosis or obesiftly. igularly
preferred are i before for the
preparati onpg anent for the treatnent or | axi s of di abetes,
dysl i pidem a or obesity. More preferred are conmpounds according to
formula (1) as des& ) bed before for the preparation‘@ﬂ”nedicanents for the
treatment or prophylaxis of diabetes. 25Modreover preferred are conpounds
according to fornmul & (1) as described before for the |preparation of

medi canents for the[treatnment or prophyl axis of diabdtes §%¥YQH. (viny A
further object of the present invention conprises a cdonpound according to
formula (1) as d&schib ef¥r e, when manufactured adcordingrto any one of

the described procegses. WO 2011/012602PCT/ EP2010/ 060854
iX. R—N—C—0 (VI

or

H RL__O
- (1X)
Alkyl H
AN Y
PG
(11-b) R2 A
T
3
1 \R
R\ 1/N
Alkyl is e.g. methyl or ethyl A O
PG is e.g. benzyl, Boc or Cbz
X is halogen, preferably ClI (I-c)

Compounds of formula (I-d)



- 35 - Al so an object of the invention is a nethod for the treatnent

or prophyl axis of diabetes, dyslipidem a, atherosclerosis or obesity, which

met hod cowprosigs2@dn ni stering an effective amount of aPcompouaseasss f or mul a

(1) as described before. Particularly preterred is a nethod for the

treatnment or prophylaxis of diabetes, 5 dyslipidem a or obesity, which

met hod conprises admnistering an effective _amount of a conpound according

to fornmula (1) as described before. Mt e preferred is a nmethod for the

treatment or prophylaxis of diabetes, wilNch %Ethod conprises adm ni stering
i } grnula (I') as described

t Bt r eat ment or prophyl axi s

before. 10Moreover preferred i
of diabetes Type |1, which WERhQ\ adm ni stering an effective
anount of a conpound according to*fornula (1) as desgri bed before. Al so an
obj ect of the present invention is the use of a conpound according to
formula (1) as 9e 1ﬁ%1n % e for tsg Rr.&p aratl gnpf a nedi canent for the
treat ment Of° 8% Cﬁﬁy X' & 56F ﬁﬁ?d%gfz% E 3? §Pd|ovascular di seases,
nyocar di al dysfunctlon i nfl ammati on, nonalkohollc fatty liver disease or
nonal kohol i ¢ sixe@owipepads dfifgrmula (11- cAafedrykihdyzedrlmﬂetrbaeizt et cooflitiohe such
present invent cor di t.o fa scribed
before for ? Eed Ig?%%%ﬁaﬁ on ocpt%% h%:d1 %V%tﬁgﬁ)tgweoarcc{swc; ﬁ’e(w% nﬁ)%fl gl%lg aClrd ooghyl axi s
of met abol ifernsylmdXBre, cardi ovascul ar di seases, nyocardi al dysfunctlon 20
i nflammation, nonal koholic fatty liver disease or nonal koholic

Steat ohepal |1 sy, 1880030 SRACOP) LA MUERN PR L RATRINAM0he Iy
treatment or prophylaxis o F'ic s ro cardi ovascu

myocar di al folysdlaidt-bpim, the pfdsememt t@lphngmmblkts lvadhi as H@TIﬂyTHSTUeED@I sebihe or
nonal kohol i t e

crfoctive dsandBhF oGRS e I b TRN R R RERER T SEBENTR S 0
before. Assay procedures Productlon of Hunan full length Hornone Sensitive
Li pase- Hi s6  xii. Th protegtingigroup HIGA Qﬁ/aempoelprbr@(ﬂorrrmdm{‘éamlm Atavediman br ai n

pol yA+

A e T L
cl oned i nt dythiydrogBeasionBAd thegiresenamef mldmmlyeqmegwecwhpemmlformtﬂgl e
cl ones was gg%}fied. DNA froma correct full length clone with WD
2011/012605 ‘EP2010/ 060854 - 36 - the 3'Hi s6 tag was used to transform
the E. coli strain DHILOBAC. Resulting bacm d DNA was used to generate a
titered bacul owiir §sbssotk coeplingrrercsion of eprmpatndsrof farels EGueneieh afpropraate

encoded HS [
Gt orm nal Py uRILTE by P RPLPhe ik ce iR ol et UFeclghina® fPoner
cel | s ekpr demiylg (Ihq)nﬁhelfn@twdy, @gg}(phunds of general formula (I-e), wherein Alis

-NHC(O)- can be prepared by coupling compounds of formula (VI-c) with an appropriate

isocyanate of formula (VIII) in the presence of a base. Another method to prepare
compounds of general formula (I-e), wherein A' is carbonyl, consists in reacting
compounds of formula (VI-¢) with the appropriate acid derivatives of formula (IX) in the

20  presence of coupling reagents such as HATU, TBTU, EDCI and the like and a base such as
NEt;, DIPEA and the like.

xiv. The protecting group PG* of compounds of formula (I-e) can be cleaved
according to standard procedures depending on the nature of the protecting group, such as
by hydrogenation or in the presence of an acid or a base, to give compounds of formula (I-
25 d).



HSL- H s6, 48 hr., containing 2511M E-64. Cell count: 1.78 x 1010 cells/m,
90% vi abl e. Cells were thawed. On ice, cells were suspended in Base
Buf f er cowmbanniogs020% gl ycerol, 25 nM Tris-Cl, 300 mM NaCI/EPX@0/b0854
i mdazole, 10 nM 2-nercaptoethanol, 2 |ig7pepstatin/m, 2 lig |eupeptin/n,
2 lig antipain/m, pH 8.0 at 4Cin a final volunme of 10 475 mM wth 3.75 X
107 cells/m . Sanitation was done at 3§F 30,sec., Lubrol PX was added to
0.2%final concentration fol lowed by sStI'fPfAg for 15 nin. at 4C and
centrifugation at 25k x g, 60 mn., 4C. Soluble proteins were m xed with 60
m of pre-washessiandréquilibrated N pdRA Agarose (Q agen 30 f @'l owed by
d

tunbl i ng end-over - , 45 mn.x. 4C, centlfifugation X000 rpm5 m al'fd
letting resin s Qi —Superrat ant +etfrovet—t he pesi hed in
the centrifuge yesgell usify 5 vol une se Bugfer sont a?@glégjﬁubr ol
PX. CentrifR@ati done agai RG*1 he super ngdf’ant BesScardedO The
resin was poured onto a 0.8 |imnenbrane in a disposable filter unit (Nal ge
450- 0080), and waghed with 5 vol unmes dkil-Base Buf f gifl-bgont ai ni ngve) 2% Lubr ol

PX. It was then washed with 30 vol unes of Base Buffer containing 60 niv

i mdazole pH 7.5 at 4C. 20 The protein was eluted wth 5 volunmeg of 25 nmM
Tris-Cl, 300 mM NaCl, 200 nM i m dazole, 10 nmM 2-nercaptoethanol| pH 7.5 at
AC by tunbling resin with buffer endover-end, 30 mn., 4C. The [esin was

captured on a 0.2 |imnenbrane disposable filter unit (MIIipeie SCGP U2
RE) and the elute collected in the reservoir. The elute was congentrated

using a 30k MACO centrifugal filter device (Sartorius Vivascienge Vivacell
25 100, VC1022), to 20 mM. Lt was then dialyzed overnight at 4C, two tines
against 2 L of 10% glReqpet? 25 mM Tris-Cl, 300 mM NaCl, OP$&

wROTA, 0. 2

nM DTT, pH 7.5 at 4C. prdtein was filtefed using a 0.22 di sposabl e
filter unit (MIlipore 5 585). The protein concentrati hgul at ed
f r om absor bance Rat_ using 280 = 0.67 cm1 ng-1. Yié&N sll235 ny,
total. The protei n“was stored at -80C. 30R1Hurr/ap Hor none- Sensi tive Li pase
(HSL) enzyne i nhi bitiog-aassay: HSL en2wie activity was neasyred by a

colorinetric assay using 2, 3-di nercapt o-| p{ﬂ%lpanol tributyrate (Al drich, St.
Louis, MD as a substrate. Typically, 1.5 2, 3- di nercapto- 1-propanol
tributyrate (DVPT) in 1p0 nM MOPS, pH 7.R—&=e=ay/ MVllfatty acid-free BSA
was prepared by sonicatjon at 4 Cto hormgegpus suspension. Test WO

2011/ 012602PCT/ EP2010#0p0854 - 37 - conpounds (2 nM stock in DVBO were
diluted 3 fold in series in DVSO Conpounﬁ ti(B{ls were diluted 24 fold
in 1.5 nmM DVMPT containijhg solution and 18 ul | per W1 was added to 384-wel |
m cropl ates (Corning Costar). Twelve mcroliters per well of human HSL (15
ug/ M) was added and the reaction m xture was incubated at 37 C for 20
mnutes. 5 Six mcrolitey frR*12 mM di t hi 0- bi s-(2-nitrobenzoic acid) (DTNB)
in DVBO plus 1.2% SDS ; O.QJT%Triton X-100 were added and the m xture was
i ncubated at room tenp e\fFﬁr 15 m nutes. Product production was

noni tored by redifivgg” Yance at 405 nm on ané' thigie -B‘ﬁ”‘l 5 gyl

(PerkinEl mer Life and Analytical Sciences, Shel{af ] npzrﬁ j&%ﬁf assay
10The foll owi ng assay we® used to neasure the eftfect of the gorrpounds to
inhibit lipolysis in intact cells (adipocytes): 3T3-L1 pre-adi pocyte
cells were platgdj-M-SivOfsneld ¢ cﬁé@ﬁsg;f&mg%j&)y of 20,000 cells/well in
200 ul growth nedia (DVMEM/ 10% Calf Serum |x anti biotic-antinycotic)
until confluent. At 48 hours post- confluency, the nediumwas renoved and
the cells 15 were differentiated into adi Wytps with differentiation

medi um (DVEM / 10% FBS / | x Anti biotic-ANti otic PLUS: 1 uM IBMX
(3-1sobutyl-1-nethyl xant hi ne) | nhi bi f phgsphodi esterases, 1 uM

Dexanet hasone, 1 uM Rosi glitazone, nspfin). The cells were

i ncubated in said medium for R\daysMod £he¢h nmedi um was changed to
post-differentiation nmedium (DVEXY/ 10% FBS PLUS: @@yug/ nl Insulin) and
the cells were 20 incubated for an additional 3 days. The medi um was then
changed to mai ptepance nedia (DMEM/ 10% FBS). The cells were fed every 3
days wi th rbPHUBS LRGeS a until use. The lipolysis assay may be perforned
on day 9-14 after the initiation of differentiation in 96 well plates. The

i th 55 200 ul K ohaP R noor B o ““La?““@ﬁ%‘ﬁ”@ﬁ“??%fﬁ&éﬁﬁ ATaeh, “Test
Wi u rebs. Ringer Bicarbonate Hepes buffer 0 . Tes
conpounds mulafvﬁglﬂw%ﬁesmse?agase\ﬁé‘fee%f%f' 10 QMRPUAP Ot ek FogmA P EnB0
They were then serially diluted 5-fold in DMSO (5 nMto 320 pM. Each
conpound was then diluted 200-fold into KRBH / 3% BSA (0.5% DVSO final).
The resulting solutions range from25 uMto 1.6 pMfinal. One hundred fifty
ul of the diluted conpounds were added to each well (in




30 triplicate) and the cells were preincubated 30 mn at 37 C. Forskolin
(50 uMfinal) was added to the wells and the cells were incubated 120

m nut es awo02d11@12602e hundred ul was coll ected i nto a nerc¥gramblosssat e for
gl ycerol analysis. The anmount of gl ycerebkgproduced was determ ned using a
gl ycerol determnation kit (Sigma). WO 2011/012602PCT/ EP2010/ 060854 WO
2011/ 012602PCT/ EP2010/ 060854 WO 2 CI/ EP2010

2011/ 01260 HE BRI IO IR0 oL et meiaréﬁﬁﬁaéh gsin %oﬂ%ﬁﬁgéfﬁﬁ 42 %escr | bed
above have pk&adediat mhbgtmpasurﬁ?@ ofiMrandh O/10D5vitivhn ppebpriate socymprwids have
| C50 val ue bet M and articul referred conp unds have
| G0 val el BaAeENGn S RSRGe B itk e PRl h B 5h T Be R el by
using the ff@ﬂnagamm)HﬁhelemzA(]mecarbbnﬁJ doineidts &S saytifddnipeainsls Bf fbli‘mMIll @mn)d) 5The
compoun formul a d t heir accep . salts gan be
ooh as redltruBeAbadptint Cfieains PR BLE bt PreaGreRt EamaE ey " The
phar maceut isaél as &Par ABTONEDCatndthediteland 8 besesdch M EERADIRFA &idothe dike.or al |y
(e.g. inthe formof tablets, coated tablets, dragees, hard and soft

gel atin capsul es, ~sol uti S 0 uspensi ons) .. nasal | .g. in
Phe Torm of  nadtt CORRYES S oFBe LA e by TR RET Rt b B0l ko o)
However, t RaclagmioHs NaatH, OHdand ahslikelif waeered e hadsqranentatdsyondEnghcids
|ntranusculgilﬁ}? 8*I%ravenously (e.g. inthe formof injection solutions).
The conpourf g ia (1) and their pharmaceutically acceptable salts
can be processed with pharmaceutically inert, inorganic or organic

adj uvant®s for thig ”lﬁreoldidodf ifomudh (Xablceh someoahdd bt abdetdwithl laagm&f gfrd:raﬂar d

gel atin capsul es corn tar or derivati f

drearic 1ora R ppEBEL BEprSOP o QUi louSh M ST PR e

adj uvant s flike abdbf ebse smhaagms,aHHEhahd t]gaalhla:ttb Aceapulesinds of foﬁuutaa(be)e

adj uvants for soft gel atin capsul es, are for exarrpl e vegetable oils,
waxes, fats, semn.- bst an ui d et C.

Sui tabl e adj uvan]t11 %ﬁ bmt% m%rg E,e@@ﬁ g |Og%f}s/r and rcﬁrf)ge §1F%Vedf or
exanpl e, waterding@o pehyotiprozdech depzmehngu cm/tee tnaemgafthe gymtecctsg gredpe such as

i conol & oty ARy b 8 arcet S G 1O E AR Gus ATl o
for supp05|dt)or| es are, for exanple, natural or hardened oi I s, waxes fats,
sem -solid or liquid polyols, etc. 25Moreover, the pharnmaceuti cal
preparations can contain preservatives, solubilizers, viscosity-increasing
substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osnotic pressure, buffers,
maski ng agents or antioxidants. They can al so contain still other

t herapeutically val uabl e substances. WD 2011/ 012602PCT/ EP2010/ 060854 - 42-



at heroscl erosis and obesity. The dosage can vary in wide limts and wll,
of course, be fitted to the individual requirenents in each particul ar
case. | n weonerializeozn the case of oral admnistration a ®aripP2adoseises of
about 0.1 ng to 20 ng per kg body wei ght 29preferably about 0.5 ng to 4 ny
per kg body weight (e.g. about 300 ng per person), divided into preferably
1-3 individual doses, 5 which can consﬁ Et for exanple, of the sane
amounts, should be appropriate. It wi N"“Hédever, be clear that the upper
limt given above can be exceeded when this is shown to be indicated. The
invention is pgl uskrated hereinafter by Exanples, which Fk@\v'%(mo limting

character. 11/ 012602PCT/ EP2010/ 060854 -43- Exanpl es anple 1
1- Benzyl-4-h - ppper i di re—4—earbexyHe—actd—4- i soppoOpPYWL- pleenyl % -am de
5step 1: 8- Ak sopr opyl - phenyl ) - 1- oxa- 3:8- diaz pi P&V 4. 5]

1

decane- 2, 4- mxture of 1.5 ®YLrY nwo)) ~a

1- benzyl- 4- hydr oxy- pi peri di ne-4-carbonitrile (commercially available), 1.18
g (7.28 mol) 1, V=& ar bonyl -diini dazol®¥, 4.15 nlL (29.8 mt@&l) triethylanine
and 10 0.937 g (6.93 nmol) 4-isoprgpyl=Rheyyphani ne (commercially avail able)
in 10 nL DCM was stirred at roomtenperature over night. The sol vent was
renoved under reduced pressure and thefrresidue dissolved in 15 nL THF. 8.7
m. HC1 conc. was added and the mi xt W' stirred at roomte@perature for
5 h. The m xture was evaporated and taﬁen ugX) n et hanol and the product
precipitated upon addition of water. Tloel precipitate was filtered off,
dried and used 15 without further purification in the consécutiye step. M5
(me): 379.2 [(MtH)+1. step 2: The product fromthe previBGs sRep was

di ssolved in 10 nL nethanol and treated with NaOMe in MeOH.al 115 Cin a
seal ed tubes under MWirradiation for 3 x 10 mn. After
2011/ 012602PCTHi5P2@ 10meBABPainy44- was added to the gixt,
precipitate was kield psred, BScfor chashed with water and drA ed. “TheVresi due was
di ssol ved i n DGOwhaingknppreiefabydCiover a 5 g silica flash chronmat ography col umm
eluting with a gradient forned from DCM and net hanol to y(ixé\{)d after
evaporation of the product containing fractions 33 ng (1.4;0/0) of the
title conpound. M5 (me): 353.2 [(MtH) +1. 5 Exanple 2

1- (4- Fl uor o- benzy1) - 4- hydr oxy- pi peri di ne- 4- car boxyl i ¢ agj.d R“\N/R3

(4-i sopropyl - phenyl) -am de ' H (I11-b)

7

7

| Xviii.
3 - 3
o O\ﬂﬂﬁ y .
A A

(I-d) (I-f)

Compounds of formula (I-g), wherein R” is alkyl or cycloalkyl

2 7
R \N/R TR4
N\R3

1
R\A1/N
(I-g)

O

5 are readily accessible as outlined in scheme 5.

xix. Compounds of formula (I-d) are reacted with compounds of formula (X) in the

presence of a base such as K;COj3 and the like to access compounds of formula (I-g).



step 1: 4-Hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl) -am de
10 A mxture of 33 ng (0.09 mmuol)
1- benzyl-weohydrwazen2pi peri di ne- 4-carboxylic acid (4-isopPopyPpiie/nyiss+ am de
in 15 nL ethanol and 10 uL acetic acid was-hydrogenated over Pd/C with 1
bar H2 for 2 h at roomtenperature. The m xture was filtered, the catalyst
washed with ethanol and the filtrate el\%ﬁ orgted to dryness yielding 33 ny
(70 % purity) of the title conpound. %)Iﬁf ): 15 263.1 [(M+H)+1. step 2:
WO 2011/ 012602PCT/ EP2010/ 060854 -45- ml DCM was stirred for 3 h at room
tenperature. The m xturegWas concentrated and subjected to rifir€ation by
preparative HPLC on rHiNVers g phase eluting with a gradi ent forged Rom
acetonitrile, wate NENSt o yield aft*¢ evapqration of H{EER

| 3

containing fracti “RE7 % of the title compound
solid. M5 (1Re):, _2 [IMrH) +1. 5 Exanpl e 3 R\_ N

1- Benzy1- 4- hydroxy- pi perPdi ne- 4- car bgxyt i ¢Xhci d (4-tertAbutyl - phfhyl ) - ani de
In anal ogy to the procedure described for the synthesis of

1- benzy1- 4- hydr oxy- fi®eri di ne- 4- carboxylic acid (4-isopropytdphenyl)-ani de
(exanmple 1) the title conmpound was prepared from 10

1- benzyl- 4- Rydn ] I-Jihi0er arbonitrile (comrercially available) and
4-tert.-but ngr?g?%egh]&%\éé-rgﬂl)\l/g??ﬁ?g) : 367.2 [(MtH)+1. Internediate 1

4- Hydr oxy- pi peri di ne-4-carboxylic acid (4-trifl uoromnmethoxy-phenyl)-am de CH
HN 15 In anal odyefeiged ke pé?@é%%mr@p%éé?mﬁ@wé efforruelad {roRgyisygof

4- hydr oxy- pi peri di ne-4-carboxylic acid (4-isopropyl-phenyl)-am de (exanple
2, step 1) theaftdabGorCOMPQANSh MRS B6@RAL o) filf O pteRBOZfh-compound of

4- hydr oxy- pi per.i di ne-4-carhboxyli¢ gcid g4-%r; f 1 uor omet hoxy- phenyl ) - am de
(preparati dermga (\idy, 201e1910 £260 2 PR EP281 8108 os gefined as before and Xis halogen;

R1\ 1/X
2 2
RN\,2 A R\Az R4

A2 R?
I (Vi) |
N 3 > N\R3
1
HN I R\A1/N U

(V1) (1)

Preferably in the presence of a base, particularly triethylamine, in a solvent,
particularly dichloromethane, and at a temperature comprised between -10°C and reflux of

the solvent, particularly RT, a preferred halogen is chlorine;

10 b) reaction of a compound of formula (VI) in the presence of a compound of
formula (VIID), wherein A%, R', R%, R®, R* and R’ are defined as before and A’ is
-NHC(O)-;

1
R—N=—C—0O 2
R
~ A2 ||?

4
0 (VI |
N3 > 3

"R RN “R

0 Sa

2
R\, 2

A 4

HN

(V1) ()



-46- anal ogy to 1-benzyl-4-hydroxy- pi peridi ne-4-carboxylic acid
(4-1sopropyl -phenyl) -am de(exanple 1) from

1- benzyl-wohydrwazen2pi peri di ne-4-carbonitril e (commerci alPCy/ER@E0loaiss€) and
4- trifluoronethoxy-phenylamne). M5 (me)- 305.1 [(MtH)+]. Internmediate 2
5 4-Hydr oxy- pi peri di ne- 4- carboxylic acid (4-isopropoxy-phenyl)-amde CHO

I( N HNH I n anal t.o the proce e descr t he synt hesi s of

2% hydr oxy - pi pet PHPHEYAS e HeRprt & e Torae i BpPraHEn A T elfie. (exanpl o
2, step 1);hh&uudwdeanmwmﬂwmaﬁhpae@ap@duﬁéaﬁhﬂﬂﬁdmzwan-MPCandmﬂuxof

4- hydr oxy eri di ne- (ylic acid (4-isopropoxy-phenyl)-am de
preparatlghg?%wﬁﬁipgﬁyﬁF%' 1- benzy1- 4- hydr oxy- pi peri di ne- 4- car boxyl i ¢

aC|d (4-isopropyl -phenyl) -am de(exanple 1) from

1- benzyl- 4- hydmbmyz@dmmﬁdmﬁmppuﬁd@éﬁhmnﬂmfwménﬂﬁgﬂﬂenahﬁhkpnqmahﬂable) and

4-i so- prop a ) 4 27 nte diate 3.

4 Hydr o, 8?’%’2‘:‘1 it Q&E’Eyﬁﬁ@a& C?% yeEh Ibl-%l[ CSEets o o
rs, N H\--. I n anal ogy to the procedure descrlbed for the synthesis
of 4- hydroxy plperl ne- 4- car boxylgd!'c achd (4-isopropyl -phenyl)-amn de
(exanple 2, step 1)R eztltue conmpou was prepared f iR zbe
4- hydr oxy- pi peri di ne- car 5 |xyI|c aC| (4GXbrt but yl - phe
3). M5 (me): 277. : Bt er megi ate 4
4- Hydr oxy- pi peri dilne-4iC fic aC|d

met hyl - (4-triflud -phenyl) am de WD Z@$l%@2

gﬁ?de (exanpl e

\R3
OEP2010/ 060854

(V1) (1)

Preferably in the presence of a coupling agent, particularly HATU or EDCI, a base,
particularly DIEPA or DMAP, in a solvent, particularly DMF, and at a temperature
between -10°C and reflux of solvent, particularly at RT;

10 d) reaction of a compound of formula (I-h) in the presence of a compound of
formula (X), wherein A', A*, R', R>, R* and R’ are defined as before, R” is alkyl or cycloalkyl
and X is halogen;

H R%
\A2 T4 X/R (X) \AZ T4
N
\R3
O

1 1
R N R N
\A1/ \A1/

(I-h) (1)

Preferably in the presence of a base, particularly K,CO; or NaH, in a solvent,
15 particularly DMF, and at a temperature comprised between -10°C and reflux, particularly
comprised between RT and 40°C, a preferred halogen is chlorine;

or

e) reaction of a compound of formula (I-g) in order to cleave the protecting group
(PG), wherein A', R', R’, R* and R’ are defined as before, R is hydrogen, A” is
20 -NR’- and PG is a protecting group;



-47- step 1: 1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid,
hydrochloride 5 A mxture of 8 g (32 muol)
1- benzyl-wocyarma26éb2hydr oxypi peri di ne hydrochl ori de and PETEP210GEBS{ 37 %)
was heated to reflux for 16 h. The solutiden was cooled to roomtenperature
and the white precipitate was filtered off and washed with iso-propanol.
The filtrate was evaporated to yield 9.71 g (96 % of ,the title conpound as
white waxy solid wR wBs used without further puriR~ation_sM (ne):
234.4[(WMH)-1. 10 ste 4fncet oxy- | - benzyl - pi peri di ne- 4 car foxylic acid
y1- 4- hydroxy-piyperi di ney4- boxyl i c acid,
% pyrIRfi ne in 40

acetic anhydride, 1[L.89
1llh at room 15 tenper & ur e NLISHA (0% and et hanol
were added and”filter ed.oThe filtrate was evapor'%t ed and tte residue was
purified by preparative HPLC on reversed phase eluting with a gradient
formed WO 2011/ 018692PCT/ EP2010/ 060854 - 48- from ace(?)onitrile, wat er and
HCOOH. The product containing fractions were evaporated to yield 4.2 g (52

% of the titl @r&ePBUAPraséndeiodbh adig) p2te 8oy HCI, MBa bsh@l; pattiuldrlyf dibede; H.
step 3: Acetic acid 1-benz

yl' 4- ° . o
[ met hyl - (43 # SSPRIGHYFRtORyXIPeh Remp ey - 10aF Bafssux of splyant RirHcwanbetwpe405C  p
m xture of 3hd41@Q 2 pieT®dd froek 8he¥dbudbiPRNZNL-14Yile @k bielt hRA¥W A (€T d
0.49 nL 5.38 mml% (I))xalyl chl ori d%,é czi;{l. anmount 1D%F ang@zg?%@@nﬁ (15 am(ilrnl)
NEt 3 in O8BT™PHE was stirred for 1 h. The mixture was concentrated and to
0.79 g (2.42 mol) of the acid chloride and 2.1 nL (12.1 mmol) DI PEA in 25

nL DCM was addegefBrr&bht@nlediatesidic)ectr@tffyh:- (4-trifl uoronet hoxy- 10
phenyl)-am ne. The m xture was stirred for 15 h at room tenperature. KHSO4

(1IN) was added an he m xture extracted with T onbi ned organic

St acts wbr BT S ROP PO oG b e B 55-Bfgr the 1 Vel e

conpounds as obtained. Ms (nfe): 451.3 [(MtH)-H. step 4:
4-Hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide;

10 4-Hydroxy-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide;
4-Hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide;
4-Hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-phenyl)-amide;
4-Acetoxy-1-benzyl-piperidine-4-carboxylic acid;

Acetic acid 1-benzyl-4- [ methyl-(4-trifluoromethoxy-phenyl)-carbamoyl]-piperidin-4-yl

15 ester;

1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-phenyl)-

amide;
4-Hydroxy-piperidine-4-carboxylic acid ethyl-(4-trifluoromethoxy-phenyl)-amide;
4-Methoxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide, hydrochloride;

20  4-tert-Butoxycarbonylamino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl

ester;



15 1-Benzyl- 4- hydr oxy- pi peridi ne-4 -carboxylic acid nethyl-
(4-trifluoronmethoxy-phenyl) -amde OH A mxture of 0.782 g (1.7 nmol)
acetic acwo 20tibaesgl- 4- [net hyl - (4-trifl uoromet hoxy- pheRr¢T)EP2@ianbmsspy |

-pi peridin-4-yl ester and excess KOH 5M-sas heated to 70 C. The m xture was
diluted with KHSO4 1N aq. and extracted with ethyl acetate t he conbi ned

Ut 11 od by 5t QPR B oMbt Aol GERRGT AT gr e e
formed fromrabetydsstéril e, water and HCOOH. The product containing fractions
were evaporated to yield 0.41 g (58 %9 of the title conpound Ms (nlfe):
jol?lyér E)g(wgl)tﬁgrliglgl\é\gé%r ](')%1/ 1260%P9rg5)|:1%8 Ot{h%g)cf)lcarﬁamoy%) p1perfgl1ne 1-carboxylic

met hyl - (4- mmﬁﬂkuqﬂeﬂemhoxy phenyl)-am de In anal ogy to the procedure
descri bed for the synthesis of 4- hydroxy pi peri di ne-4-carboxylic acid

(4-1sopr Py’ teth?t%X)r(})ca%%‘ndl%Hl(u% gr K 1soprb%}§ Y zel es%Poglgb L)er Cﬁnemoclzjtr C(I)Xy ic

prepared from1 Xy-prperidine- [9'¢"ac
met hyl - (4- mrwﬁhuhﬂanehhoxy phenyl) am de (exanple 3). NB (nie).
319. 2[ (M+tH) - F] . Internediate 5 4-Hydroxy- pi peri di ne-4- carboxylic acid

ethyl - (4-tr, tfel’t %8?%1%)?%% a%&mf](%]l égépsrggyfl%g %et{gﬁul% g IJ erl f"i‘é QQ

procedure descri e synt oXy- |ne %oxyl|c
aci d met hylaciddn¢thjlfdsieor omet hoxy- phenyl ) - antde (|nterned|ate 4) the title
conpound was prepared from 4-acetoxy-1-benzyl - pi peri di ne-4-carboxylic acid

' anal gy o KA AR AR o B PEh Aoyt fertuin WD F - 15
1- benzyhl 4-chspd mikycigh iqpieb g w@rmriereﬁmm\;drben)é@nmo( U{4-gfpraspiiethoieny | ) - ani de
(exanple 1 hEXR tﬁﬁoﬁ%@ﬁwﬁﬁﬂﬁgﬂgﬂgﬁ§ﬂf3&§9936@5§@ fromtheir respective

starting ter|a S as t1oned
2011/ 012602PCT/ EP2010/ 060854 -50- Table 1: Ex Structure Chenical name

[4-p-Tolylcarbamoyl-1-(4-trifluoromethoxy-phenylcarbamoyl)-piperidin-4-yl | -carbamic
acid tert-butyl ester;

4-tert-Butoxycarbonylamino- 1-(4-tert-butyl-phenylcarbamoyl)-piperidine-4-carboxylic
15  acid methyl ester;

[1-(4-tert-Butyl-phenylcarbamoyl)-4-(4-fluoro-phenylcarbamoyl)-piperidin-4-yl|-

carbamic acid tert-butyl ester;
4-tert-Butoxycarbonylamino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid;
[4-(4-1sopropyl-phenylcarbamoyl)-piperidin-4-yl]|-carbamic acid tert-butyl ester;

20  [1-(4-Fluoro-phenylcarbamoyl)-4-(4-isopropyl-phenylcarbamoyl)-piperidin-4-yl]-

carbamic acid tert-butyl ester;

4-tert-Butoxycarbonylamino-4-(4-ethyl-phenylcarbamoyl)-piperidine-1-carboxylic acid

benzyl ester; and
[4-(4-Ethyl-phenylcarbamoyl)-piperidin-4-yl]-carbamic acid tert-butyl ester.

25 Compounds of formula (I) as described before for use as therapeutically active

substance are a further object of the invention.

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

described before for the preparation of a medicament for the treatment or prophylaxis of



M (me) [(MH)-F] Starting material 4 OHHN it 1-(3,3-D nethyl -
butyryl)-4- hydroxy- piperidine-4- carboxylic acid (4-isopropyl-
phenyl) - anD2e113681603 4- Hydr oxypi peri di ne- 4- carboxyl i c aeca/Epasisessopyl -
phenyl)-am de and tert.-butyl acetyl chloesidde (comrercially available) 51
40 s HN OH o 11104 4-Hydroxy-I|-(tol uene-4- sulfonyl)- piperidine-4-

Car bosyl 1 ¢ 1Hestrs (RIS ERFORY BhORYy L 2R e e BTen Bt Hen B BTE TG e

chloride (dipmeercially available) WO 2011/012602PCT/ EP2010/ 060854 -51- Ex

Likewise an object of the present invention are pharmaceutical compositions
comprising a compound of formula (I) as described before and a therapeutically inert

5 carrier.

A further preferred embodiment of the present invention is the use of a compound
of the formula (I) as described before for the preparation of a medicament for the

treatment or prophylaxis of diabetes, dyslipidemia, atherosclerosis or obesity.

Particularly preferred is the use of a compound according to formula (I) as described
10  before for the preparation of medicaments for the treatment or prophylaxis of diabetes,

dyslipidemia or obesity.

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

before 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
15 Dbefore for the preparation of medicaments for the treatment or prophylaxis of diabetes

Type L.

A further preferred object of the present invention are compounds of the formula (I)
as described before for the preparation of a medicament for the treatment or prophylaxis

of diabetes, dyslipidemia, atherosclerosis or obesity.

20 Particularly preferred are compounds of the formula (I) as described before for the
preparation of a medicament for the treatment or prophylaxis of diabetes, dyslipidemia or

obesity.

More preferred are compounds according to formula (I) as described before for the

preparation of medicaments for the treatment or prophylaxis of diabetes.

25 Moreover preferred are compounds according to formula (I) as described before for

the preparation of medicaments for the treatment or prophylaxis of diabetes Type II.

A further object of the present invention comprises a compound according to
formula (I) as described before, when manufactured according to any one of the described

Pprocesses.



Structure Chemcal name M5 (me) [(MtH)-F] Starting material 6 HN 10
4- Hydr oxy- pi peridine-1,4- dicarboxylic acid 4- [(4-isopropyl phenyl)-am de]
1- [(4- twofbuaneswet hyl - phenyl) - am del 450. 2 4- Hydr oxyPpirEree1dioness4 -
carboxylic acid (4-isopropyl phenyl)-am dgs-and 1- |socyanat o-4-
trifluoronethyl-benzene (commercially available) 0 HN 7 0 %

I? 1
""" N AISY anoobje(:)ct of the invention is a method for the treatment or prophylaxis of
diabetes, dyslipidemia, atherosclerosis or obesity, which method comprises administering

an effective amount of a compound of formula (I) as described before.

Particularly preferred is a method for the treatment or prophylaxis of diabetes,
5 dyslipidemia or obesity, which method comprises administering an effective amount of a

compound according to formula (I) as described before.

More preferred is a method for the treatment or prophylaxis of diabetes, which
method comprises administering an effective amount of a compound according to formula
(I) as described before.

10 Moreover preferred is a method for the treatment or prophylaxis of diabetes Type II,
which method comprises administering an effective amount of a compound according to

formula (I) as described before.

Also an object of the present invention is the use of a compound according to
formula (I) as described before for the preparation of a medicament for the treatment or
15 prophylaxis of metabolic syndrome, cardiovascular diseases, myocardial dysfunction,

inflammation, nonalkoholic fatty liver disease or nonalkoholic steatohepatitis.

A further preferred object of the present invention are compounds according to
formula (I) as described before for the preparation of a medicament for the treatment or
prophylaxis of metabolic syndrome, cardiovascular diseases, myocardial dysfunction,

20 inflammation, nonalkoholic fatty liver disease or nonalkoholic steatohepatitis.

Also an object of the invention is a method for the treatment or prophylaxis of
metabolic syndrome, cardiovascular diseases, myocardial dysfunction, inflammation,
nonalkoholic fatty liver disease or nonalkoholic steatohepatitis, which method comprises
administering an effective amount of a compound according to formula (I) as described

25  Dbefore.

Assay procedures

Production of Human full length Hormone Sensitive Lipase-His®

1) Cloning: cDNA was prepared from commercial human brain polyA+ RNA and
used as a template in overlapping PCR to generate a full length human HSL ORF with a 3’-
30 His6 tag. This full length insert was cloned into the pFast-BAC vector and the DNA-

sequence of several single clones was verified. DNA from a correct full length clone with



Cl OH. 1-(2-Chloro-benzenesul fonyl)- 4-hydroxy-piperidine-4- carboxylic
acid (4-isopropyl phenyl)-am de 437.2 4-Hydroxy-pi peridine-4- carboxylic
acid (4-iwoppapybeophenyl ) -am de and 2- Chl or obenzenesul f @ay/EPeH0.06088€
(comrercially available) WD 2011/012602B€T/ EP2010/ 060854 - 52 Ex Structure

Chem cal name M5 (nfe) [(M+H)- F] Startl ng material 8 0 %,NO 'o O OH HN
110 4- Hydr net ho zen n gar b | C
aci d (41 SObY BT Raniey o are A g5 2 cat i SgtobeRE ?&fﬁ%ﬂfa ReltESA i o
acid was used to generate a titered baculov1rus stock for protein generation. The sequence of the

encoded HSL conforms to Swissprot entry Q05469, with the additional C-terminal His6-
tag.

5 2) Protein purification: Culture: 5.5 L, High 5 cells expressing human full length
HSL-His’, 48 hr., containing 25 uM E-64. Cell count: 1.78 x 10" cells/ml, 90% viable.

Cells were thawed. On ice, cells were suspended in Base Buffer containing 10%
glycerol, 25 mM Tris-Cl, 300 mM NaCl, 10 mM imidazole, 10 mM 2-mercaptoethanol, 2
ug pepstatin/ml, 2 pg leupeptin/ml, 2 pg antipain/ml, pH 8.0 at 4°C in a final volume of
10 475 ml with 3.75 x 107 cells/ml. Sanitation was done at 3 x 30 sec., Lubrol PX was added
to 0.2% final concentration followed by stirring for 15 min. at 4°C and centrifugation at
25k x g, 60 min., 4°C. Soluble proteins were mixed with 60 ml of pre-washed and
equilibrated Ni-NTA Agarose (Qiagen 30210) followed by tumbling end-over-end, 45
min., 4°C, centrifugation 1000 rpm 5 min and letting resin settle 5 min. Supernatant was
15 removed, the resin washed in the centrifuge vessel using 5 volumes of Base Buffer
containing 0.2% Lubrol PX. Centrifugation was done again, then the supernatant
discarded. The resin was poured onto a 0.8 pm 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.
20 The protein was eluted 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 elute collected in the reservoir. The elute was
concentrated using a 30k MWCO centrifugal filter device (Sartorius Vivascience Vivacell
25 100, VC1022), to 20 ml. It was then dialyzed overnight at 4°C, two times against 2 L of 10%
glycerol, 25 mM Tris-Cl, 300 mM NaCl, 0.2 mM EDTA, 0.2 mM DTT, pH 7.5 at 4°C. The
protein was filtered using a 0.22pm disposable filter unit (Millipore SCGP00525). The
protein concentration was calculated from absorbance at 280 nm, using 280 = 0.67 cm-1

mg-1. Yield was 235 mg, total. The protein was stored at -80°C.
30 Human Hormone-Sensitive Lipase (HSL) enzyme inhibition assay:

HSL enzyme activity was measured by a colorimetric assay using 2,3-dimercapto-1-
propanol tributyrate (Aldrich, St. Louis, MO) as a substrate. Typically, 1.5 mM 2,3-
dimercapto-1-propanol tributyrate (DMPT) in 100 mM MOPS, pH 7.2, 0.2 mg/ml fatty

acid-free BSA was prepared by sonication at 4° C to homogenous suspension. Test



(4-isopropyl - phenyl) -am deand 4-Met hoxybenzenesul fonyl chl oride
(comercially available) 9 IP HOI. FF 4-Hydroxy-1-(4- trifluoronethyl-
benzyl) - WORoOmvd1ekione- 4- carboxylic acid (4-isopropyl- piremEPro1aOG@S4 421. 3
4- Hydr oxypi peri di ne-4- carboxylic acid (47i-sopropyl phenyl)-am de and 1-
Bromonet hy1-4- trifluoronet hyl benzene (cormerci ally available) WO

2011/ 012602PCT/ EP20 4 t
[ (M+H) - F] &p glrpp}lﬂés (#d‘tﬂg/l? ﬁ(%%ﬁ?( IT(@%S@%C C[IHJ(%CCPg Folﬂqnesre]:}lgsain 5B, I@)ngpoun)d

solutions were diluted 24 fold in 1.5 mM DMPT containing solution and 18 ul per well was
added to 384-well microplates (Corning Costar). Twelve microliters per well of human
HSL (15 ug/ml) was added and the reaction mixture was incubated at 37° C for 20 minutes.
5 Six microliters of 12 mM dithio-bis-(2-nitrobenzoic acid) (DTNB) in DMSO plus 1.2%
SDS and 0.6% Triton 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).
Cellular assay

10 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 200 ul growth media (DMEM / 10% Calf Serum/ 1x antibiotic-antimycotic)
until confluent. At48 hours post- confluency, the medium was removed and the cells

15  were differentiated into adipocytes with differentiation medium (DMEM / 10% FBS / 1x
Antibiotic-Antimycotic PLUS: 1 uM IBMX (3-Isobutyl-1-methylxanthine) Inhibitor of
phosphodiesterases, 1 uM Dexamethasone, 1 uM Rosiglitazone, 10 ug/ml Insulin). The
cells were incubated in said medium for 3 days and then medium was changed to post-
differentiation medium (DMEM / 10% FBS PLUS: 10 ug/ ml Insulin) and the cells were

20 incubated for an additional 3 days. The medium was then changed to maintenance media
(DMEM / 10% EBS). The cells were fed every 3 days with maintenance media until use.
The lipolysis assay may be performed on day 9-14 after the initiation of differentiation in

96 well plates.

The lipolysis assay was performed as follows. The adipocytes were washed 2x with
25 200 ul Krebs Ringer Bicarbonate Hepes buffer (KRBH) / 3% BSA. Test compounds were at
10 mM in DMSO and were initially diluted to 5 mM in DMSO. They were then serially
diluted 5-fold in DMSO (5 mM to 320 pM). Each compound was then diluted 200-fold
into KRBH / 3% BSA (0.5% DMSO final). The resulting solutions range from 25 uM to
1.6 pM final. One hundred fifty ul of the diluted compounds were added to each well (in
30 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).



o HN 11, 1-(2-Chloro- benzenesul fonyl)- 4-hydroxy- piperidine-4- carboxylic
acid (4- trifluoronethoxy- phenyl)-am de 479.2 4-Hydroxypi peridi ne-4-

car boxyl iwoaeiih1g¢eéd2 trifl uoronet hoxy -phenyl)-am de (i nPeTmPdiianerss) and

2- Chl or obenzenesul fonyl chloride (commerggal ly available) 11 ON. CH HN lip
1- (4- Fl uoro- benzoyl)-4- hydroxy- piperidine-4- carboxylic acid (4 -
trifluoronethoxy- phenyl)-am de 427.2 4-Hydroxypi peridine-4- carboxylic
acid (4- trifluoronmetho -phenyl)-am dexy (internediate 1) and

4- Fl uor obenzoyl chloride (comercially available) WO

2011/ 012602PCT/ EP2D18K06R8b4| - 54- Ex StrucHBLéughem cal nane MS USLé&hm
Starting nmatsample 1Cyo (uM) Example 1Coo (M) Example 1Coo (M)
1 0.46 19 0.17 57 0.33
2 0.27 20 0.32 58 0.19
3 0.39 41 0.49 59 0.29
4 0.72 42 0.6 60 0.22
5 0.21 43 0.64 61 0.1
6 0.21 44 0.08 62 0.87
7 0.09 45 0.08 63 0.18
8 0.2 46 0.22 64 0.15
9 0.45 47 0.23 65 0.49
10 0.12 48 0.11 66 0.2
11 0.55 49 0.66 67 0.19
12 0.86 50 0.84 68 0.1
13 0.19 51 0.81 69 0.14
14 0.6 52 0.95 70 0.09
15 0.41 53 0.79 71 0.04
16 0.2 54 0.66 72 0.06
17 0.06 55 0.33 73 0.1
18 0.21 56 0.46 74 0.88




12 NH 0 HO o %4001 s N% o o+l 4-Hydrxy-1-

pi peri di ne- 4-
4- Hydr oxywoperiueeee- 4-
(internmediate 2) and 4- Met hyl benzenesul £aayl

(tol uene-

carboxylic acid (4-isopropoxy- phenyl)
carboxylic acid (4-isopropoxyph@ocylEP2@wiocss4
chloride (comercially

4-

sul fonyl) -
-am de 433.2

available) 13 ci it #s Il 0 OH N H 1-(2-Chloro- benzenesul fonyl)-

4- hydr oxy-—p+peri-di-ne-4-—carboxyH-ec—acid—{4-isepropoxy-—phenyl) ﬁ"1ﬂn 4

47Hydroxyp|Eer|q|ne-HS?é§Pbox¥I| %g q7(4 H§58WHboxypt E%é%%%e ddSL hum

(i nternedi andiZ; [npro- b YENES U fRaytunghlori de I cical fui

avai | abl e)
75 0.75 94 0.78 113 0.08
76 0.53 95 0.19 114 0.21
77 0.05 96 0.05 115 0.23
78 0.07 97 0.09 116 0.04
79 0.13 98 0.07 117 0.11
80 0.05 99 0.06 118 0.04
81 0.12 100 0.14 119 0.06
82 0.32 101 0.19 120 0.23
83 0.23 102 0.18 121 0.16
84 0.36 103 0.03 122 0.13
85 0.12 104 0.06 123 0.2
86 0.14 105 0.11 124 0.23
87 0.78 106 0.21 125 0.36
88 0.37 107 0.08 126 0.25
&9 0.12 108 0.1 127 0.49
90 0.13 109 0.08 128 0.66
91 0.71 110 0.08 129 0.48
92 0.86 111 0.24 130 0.52
93 0.04 112 0.3 131 0.5

.2



WO 2011/ 012602PCT/ EP2010/ 060854 -55- Ex Structure Chem cal name M5 (nie)
[(MtH)-F] Starting material 14 HHO N O F F 4-Hydroxy-1-(4-
trifluorowethmoib@nzyl)- piperidine-4- carboxylic acid PCT/EP2010/060854
(4-1isopropoxyphenyl)-am de 453. 3 4- Hydr oxygpi peri di ne-4- carboxylic acid
(4-1sopropoxyphenyl)-am de (internmediate 2) and 1- Brononethyl-4-

trifluororethexy eﬁ%i?ﬁrn(c 2r-cal-y \'ﬁlsi%bﬁ'me) 15 40 HO I'1)
Example 1Cso (aM) Example 1Cso (aM)
132 0.46 151 0.54
133 0.09 152 0.12
134 0.06 153 0.17
135 0.08 154 0.11
136 0.61 155 0.11
137 0.14 156 0.08
138 0.31 157 0.18
139 0.08 158 0.46
140 0.11 159 0.15
141 0.09 160 0.1
142 0.1
143 0.53
144 0.14
145 0.13
146 0.12
147 0.43
148 0.61
149 0.05
150 0.24




F F 4-Hydroxy- piperidine-1,4- dicarboxylic acid 4- [ (4-tert-butyl-
phenyl)-am de] 1-[(4- trifluoronethyl- phenyl)-am de] 464.3
4- Hydr oxywoperivideéee- 4- car boxylic acid (4-tert-butyl phemrgr)EPacocerss4
(internmediate 3) and 1- Isocyanato-4- trifluoronethyl benzene (conmercially
avail able) WD 2011/012602PCT/ EP2010/ 680854 -56- Ex Structure Chemi cal
name Ms (nfe) [(MHH)-F] Starting nmaterial 16 * NHo HO 0% 0 s
Compounds of formula (I) as described above have 1Cs, values between 50 uM and 0.005
uM, preferred compounds have 1Cs, values between 5 uM and 0.01 uM, particularly preferred
compounds have 1Cs values between 0.5 uM and 0.01 uM. These results have been obtained by

using the foregoing HSL enzyme inhibition assay (uM means microMolar).

5 The compounds of formula (I) 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

10  be effected parentally, such as intramuscularly or intravenously (e.g. in the form of injection

solutions).

The compounds of formula (I) 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

15 acid or its salts etc. can be used, for example, as such adjuvants for tablets, dragées and hard

gelatin capsules.

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,

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

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

glycerol, vegetable oils, etc.

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

semi-solid or liquid polyols, etc.

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

can also contain still other therapeutically valuable substances.

In accordance with the invention the compounds of formula (I) and their pharmaceutically

30 acceptable salts can be used for the prophylaxis or treatment of diabetes, dyslipidemia,



N% O 4- Hydroxy-1- (toluene-4- sulfonyl)- piperidine-4- carboxylic acid

(4-tert-butyl- phenyl) -am de 431.3 4-Hydroxypi peridi ne-4- carboxylic acid

(4-tert-bwoygbpimansok) - am de (i nternmedi ate 3) and 4- Met hyPogrEreneswissony|

chloride (commercially available) 17 0O ci o0 4 s--..... AN o OHHIik

1- (2-Chl oro- benzenesul fonyl)- 4-hydroe#3~ piperidine-4- carboxylic acid

(4-tert-butyl- phenyl)-am de 451.2 4-Hydroxypi peridi ne-4- carboxylic acid

(4-ter ta{ltm@s;tlepdmdsmdd)obasﬁyd@hé tHotage mfﬂjaa;t @ v3ijle Hmdits 2n il rob beunze e sittkd cnthle

g{ﬂr Sr:lt Sr%gl‘éﬁé?%%lgre é‘%{,%%\l\lﬁglcl ﬁ?rggzllar case. Hllglelngr]é? ORI F 2000084 50/ - BX
daily dosage of about 0.1 mg to 20 mg per kg body weight, preferably about 0.5 mg to 4 mg per

kg body weight (e.g. about 300 mg per person), divided into preferably 1-3 individual doses,
5 which can consist, for example, of the same amounts, should be appropriate. It will, however, be

clear that the upper limit given above can be exceeded when this is shown to be indicated.

The invention is illustrated hereinafter by Examples, which have no limiting character.



[(MtH) -F] Starting material 18 ik N OH4 H 101 1-(4-Fluoro-benzoyl)-4-

hydr oxy- piperidine-4- carboxylic acid (4-tert-butyl phenyl)-am de 399.3

4- Hydr oxywpizpawdiedone- 4- car boxylic acid (4-tert-butyl pheay/Ep2@eiocsss
(internmediate 3) and 4-Fl uorobenzoyl chloride (comercially available) 19
HOO N---s . || ONHO 4-Hydroxy-1-(4- nme#hoxy- benzenesul fonyl)-

pi peridi ne-4- carboxylic acid (4-tert-butyl- phenyl)-am de 447.2 4-Hydroxy-
pip eridine - 4 - carboxylic acid (Beahgilds- butyl phenyl)-am de (i nternedi ate
3) and 4- Met hoxybenzenesul fonyl chloride (commercially available) WO

2011/ OZE%QIQL%EC{T/ EP2010/ 060854 -58- Ex Structure

1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide

N
OH
HN

5 step l:

8-Benzyl-3-(4-isopropyl-phenyl)-1-oxa-3,8-diaza-spiro[4.5]decane-2,4-dione

A mixture of 1.5 g (6.9 mmol) 1-benzyl-4-hydroxy-piperidine-4-carbonitrile (commercially
available), 1.18 g (7.28 mmol) 1,1'-carbonyl-diimidazole, 4.15 mL (29.8 mmol) triethylamine and

10 0.937 g (6.93 mmol) 4-isopropyl-phenylamine (commercially available) in 10 mL DCM was
stirred at room temperature over night. The solvent was removed under reduced pressure and
the residue dissolved in 15 mL THEF. 8.7 mL HCI conc. was added and the mixture was stirred at
room temperature for 5 h. The mixture was evaporated and taken up in methanol and the
product precipitated upon addition of water. The precipitate was filtered off, dried and used

15 without further purification in the consecutive step. MS (m/e): 379.2 [(M+H)"].

step 2:

The product from the previous step was dissolved in 10 mL methanol and treated with NaOMe

in MeOH at 115 °C in a sealed tubes under MW irradiation for 3 x 10 min. After cooling, water



Chem cal name M5 (me) [(MrH)-F1 Starting material 20 0 HO H N

4- Hydr oxy-1-(4- trifluoronethyl- benzyl)- piperidine-4- carboxylic acid
(4-tert-bwoyebpimansok) - am de 435. 3 4- Hydr oxypi peri di ne- 4- pcardroxaplosassaci d
(4-tert-butyl phenyl)-am de (internediate 3) and 1- Brononethyl-4-
trifluoronethyl benzene (comercially a%4ilable) 21 0 HOH N

was added to the mixtures and the precipitate was filtered off, washed with water and dried. The
residue was dissolved in DCM and purified over a 5 g silica flash chromatography column
eluting with a gradient formed from DCM and methanol to yield after evaporation of the

product containing fractions 33 mg (1.4 %) of the title compound. MS (m/e): 353.2 [(M+H)"].

5 Example 2

1-(4-Fluoro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide

OH

step 1:

4-Hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide

A mixture of 33 mg (0.09 mmol) 1-benzyl-4-hydroxy-piperidine-4-carboxylic acid (4-isopropyl-

10

phenyl)-amide in 15 mL ethanol and 10 uL acetic acid was hydrogenated over Pd/C with 1 bar

H2 for 2 h at room temperature. The mixture was filtered, the catalyst washed with ethanol and

the filtrate evaporated to dryness yielding 33 mg (70 % purity) of the title compound. MS (m/e):
15 263.1 [(M+H)"].

step 2:

A mixture of 25.6 mg (0.09 mmol) 4-Hydroxy-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide, 19.9 mg (0.1 mmol) 4-fluorobenzyl bromide and 27 mg (0.27 mmol) NEt; in 2



F F F 4-Hydroxy-1-(4- trifluoronmethoxybenzyl)- piperidine-4- carboxylic

acid (4-tert-butyl phenyl)-am de 451. 3 4- Hydr oxypi peri di ne-4- carboxylic

acid (4-twotetwmigdophenyl )-am de (i nternedi ate 3) and 1- pBr@mPoemeiobnsi4 4-

trifluoronmethoxy -benzene (commercially available) WO

2011/ 012602PCT/ EP2010/ 060854 -59- Ex S#fucture Chemical nanme M5 (nle)

[(MtH)-F] Starting material 22 1. io 4 Th\l' o OH H ik 4-Hydroxy-1-

(t ol ueme-REMswassoinyed Yor Jh perdodi reerpérate@r Boxyiliitereacisdofdentrated-andtsybjected

pheny 1)t6 %migceation by preparative HPLC on reversed phase eluting with a gradient formed from
acetonitrile, water and NEt;to yield after evaporation of the product containing fractions 5.4 mg

(17 %) of the title compound as off-white solid. MS (m/e): 371.3 [(M+H)"].

5 Example 3

1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide

OLUCH A

In analogy to the procedure described for the synthesis of 1-benzyl-4-hydroxy-piperidine-4-
carboxylic acid (4-isopropyl-phenyl)-amide (example 1) the title compound was prepared from

10  1-benzyl-4-hydroxy-piperidine-4-carbonitrile (commercially available) and 4-tert.-butyl-
phenylamine. MS (m/e): 367.2 [(M+H)"].

Intermediate 1
4-Hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide

OH o

HN

><-no

15 In analogy to the procedure described for the synthesis of 4-hydroxy-piperidine-4-carboxylic acid
(4-isopropyl-phenyl)-amide (example 2, step 1) the title compound was prepared from 1-benzyl-
4-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-amide (preparation in



431. 2 4- Hydroxypi peridine-4- carboxylic acid (4-tert-butyl phenyl)-am de
(intermedi ate 3) and 2- Chl or obenzenesul fonyl chloride (comercially

avai | abl eyo288/a126b20 4 Th\l' o OH H lik 1-(2-Fluoro- bemrzemPsuofocrsyd) -

4- hydr oxy- piperidine-4- carboxylic acid (4-tert-butyl- phenyl)-am de 435.2
4- Hydr oxypi peri di ne-4- carboxylic acid4¢4-tert-butyl phenyl)-am de
(intermedi ate 3) and 2- Fl uor obenzenesul fonyl chloride (comercially

avai | ahhelpgy W0 -Be1z31-01360RPETPpERROE B/ B0 P achDA-Eoprofylrplehyl) amid€Chen cal
name N%eéarrrl!lpqg 1)[&%@—55}2)71%—%7 fo3 —prirf)aetr1%lrir|1e€ZI —ce%%ogitrﬂe (commercially available) and 4-

trifluoromethoxy-phenylamine). MS (m/e): 305.1[(M+H)"].
Intermediate 2

5 4-Hydroxy-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide
OH o

In analogy to the procedure described for the synthesis of 4-hydroxy-piperidine-4-carboxylic acid
(4-isopropyl-phenyl)-amide (example 2, step 1) the title compound was prepared from 1-Benzyl-
4-hydroxy-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-amide (preparation in analogy to

10 1-benzyl-4-hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide (example 1) from
1-benzyl-4-hydroxy-piperidine-4-carbonitrile (commercially available) and 4-iso-propoxy-
phenylamine). MS (m/e): 279.1[(M+H)"].

Intermediate 3
4-Hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide

OH o

N
HN H<><
15

In analogy to the procedure described for the synthesis of 4-hydroxy-piperidine-4-carboxylic acid
(4-isopropyl-phenyl)-amide (example 2, step 1) the title compound was prepared from 1-benzyl-
4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide (example 3). MS (m/e):
277.2[(M+H)+].

20
Intermediate 4

4-Hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-phenyl)-amide



411p, 11 11--- 0 OH N H O 4-Hydroxy-1-(2- nethoxy- benzenesul fonyl)-

pi peridi ne-4- carboxylic acid (4-tert-butyl- phenyl) -am de 447.2

4- Hydr oxywoperivideéee- 4- car boxylic acid (4-tert-butyl phemrgr)EPacocerss4
(internmediate 3) and 2- Met hoxybenzenesul fonyl chloride (comrercially
available) 25 o\ s--.---_0 17 110 1 G4TH N H 0 4- Hydroxy-1-(2-

nmet hanesul f onyl benzenesul fonyl) - piperidine-4- carboxylic acid
(4-tert-butyl phenyl) -am de 495. 20Hl-dlydr oxypi peri di ne-4- carboxylic acid

(4-tert-butyl phenyl) -am de(i | at e and 2- Met hanesul f onyl
- benzenesul fonyl chloride N 0

HN / FXF

F
step 1:

1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid, hydrochloride

OH

Cl o
Ve
H HO

5 A mixture of 8 g (32 mmol) 1-benzyl-4-cyano-4-hydroxypiperidine hydrochloride and 15.8 mL
HCI (37 %) was heated to reflux for 16 h. The solution was cooled to room temperature and the
white precipitate was filtered off and washed with iso-propanol. The filtrate was evaporated to
yield 9.71 g (96 %) of the title compound as white waxy solid which was used without further
purification. MS (m/e): 234.4[(MH)-].

10 step 2:

4-Acetoxy-1-benzyl-piperidine-4-carboxylic acid

Y

o)

o)
HO

A mixture of 9.4 g 1-benzyl-4-hydroxy-piperidine-4-carboxylic acid, hydrochloride, 3.62 g (35
mmol) acetic anhydride, 11.89 mL pyridine in 40 mL DCM was stirred for 1 h at room
15 temperature. KHSO4 (10%) and ethanol were added and filtered. The filtrate was evaporated and

the residue was purified by preparative HPLC on reversed phase eluting with a gradient formed



(comrercially available) WD 2011/012602PCT/ EP2010/ 060854 -61- Ex Structure
Chem cal nanme Ms (me) [(MH) -F] Starting material 26 * NHHO a 0 % N%o
1- (4- Chl owo-28t1/tf1kaser o- benzenesul fonyl) - 4- hydr oxy- pi p@CiroiPae0460854
carboxylic acid (4-tert-butyl- phenyl)-am de 469.1 4- Hydroxypi peri di ne- 4-
carboxylic acid (4-tert-butyl phenyl)-a#A$de (internediate 3) and 4-Chl oro- 2-
fluoro- benzenesul fonyl chloride (comercially available) 27 HO o

from acetonitrile, water and HCOOH. The product containing fractions were evaporated to vield

4.2 g (52 %) of the title compound as light yellow solid. MS (m/e): 278.1 [M+H)+].
step 3:
Acetic acid 1-benzyl-4-[methyl-(4-trifluoromethoxy-phenyl)-carbamoyl]-piperidin-4-yl ester

A

A mixture of 1.4 g (5 mmol) 4-acetoxy-1-benzyl-piperidine-4-carboxylic acid 0.49 mL (5.8
mmol) oxalylchloride, cat. amount DMF and 2.1 mL (15 mmol) NEt; in DCM at 0 °C was stirred
for 1 h. The mixture was concentrated and to 0.79 g (2.42 mmol) of the acid chloride and 2.1 mL
(12.1 mmol) DIPEA in 25 mL DCM was added 0.554 g (2.9 mmol) methyl-(4-trifluoromethoxy-

10  phenyl)-amine. The mixture was stirred for 15 h at room temperature. KHSO,4 (1N) was added
and the mixture was extracted with DCM. The combined organic extracts were dried with
MgSO, and evaporated. 0.782 g (72 %) of the title compounds as obtained. MS (m/e): 451.3
[((M+H)+].

step 4:

15  1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-phenyl)-amide

A mixture of 0.782 g (1.7 mmol) acetic acid 1-benzyl-4-[methyl-(4-trifluoromethoxy-phenyl)-
carbamoyl]-piperidin-4-yl ester and excess KOH 5M was heated to 70 °C. The mixture was
diluted with KHSOj 1IN aq. and extracted with ethyl acetate. the combined organic fractions were

20  dried with MgSO, and evaporated. The residue was purified by preparative HPLC on reversed
phase eluting with a gradient formed from acetonitrile, water and HCOOH. The product
containing fractions were evaporated to yield 0.41 g (58 %) of the title compound. MS (m/e):
409.1 [ M+H)+].



0/7 0 NHo 1-(2,4-D fluorobenzenesul fonyl)- 4-hydroxypi peridi ne-4-
carboxylic acid (4-tert-butyl-phenyl)-am de 453.3 4-Hydr oxypi peri di ne-4-
car boxyl iwoaeoiidig¢ed2t ert - but yl phenyl ) - am de (i nt er medi at @C3)EPanId/ 020854

Di fl uor o- benzenesul fonyl chloride (commercially available) WO

2011/ 012602PCT/ EP2010/ 060854 -62- Ex S#9ucture Chemical nane M5 (nie)
[(MtH)-F] Starting material 28 HOO o N---11 Il O NHO 142, 4- Di net hoxy-
benzenespl5 onyl) - 4- hydroxy- piperidine-4- carboxylic acid (4-tert-butyl -
phenyl) -am de 477.2 4-Hydroxypiperidine-4- carboxylic acid

(4-tert- | 14) -.am it bate 3 - i
bi et ne R R BBk B i Sl e G PR gy -amice
In analogy to the procedure described for the synthesis of 4-hydroxy-piperidine-4-carboxylic acid
(4-isopropyl-phenyl)-amide (example 2, step 1) the title compound was prepared from 1-benzyl-
5 4-hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-phenyl)-amide (example 3).
MS (m/e): 319.2[(M+H)+].

Intermediate 5
4-Hydroxy-piperidine-4-carboxylic acid ethyl-(4-trifluoromethoxy-phenyl)-amide

10 In analogy to the procedure described for the synthesis of 4-hydroxy-piperidine-4-carboxylic acid
methyl-(4-trifluoromethoxy-phenyl)-amide (intermediate 4) the title compound was prepared
from 4-acetoxy-1-benzyl-piperidine-4-carboxylic acid and ethyl-(4-trifluoromethoxy-phenyl)-
amine. MS (m/e): 333.1 [(M+H)+].

15 Inanalogy to the procedure described for the synthesis of 1-benzyl-4-hydroxy-piperidine-4-
carboxylic acid (4-isopropyl-phenyl)-amide (example 1) examples 4 to 75 have been synthesized

from their respective starting materials as mentioned in table 1.



29 HOo %0 s %0 1-(4-Fluoro-2- nethyl- benzenesul fonyl)- 4-hydroxy-

pi peridi ne-4- carboxylic acid (4-tert-butyl- phenyl) -am de 449.2

4- Hydr oxywoperivideéee- 4- car boxylic acid (4-tert-butyl phemrgr)EPacocerss4
(internediate 3) and 4-Fluoro-2- nethyl- benzenesul fonyl chloride
(commercially avail able) WD 2011/01260@PCT/ EP2010/ 060854 -63- Ex Structure
Chem cal name Ms (me) [(MH) -F] Starting material 30 0 0 o/ HO, |/ NHO

Table 1:
Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
R 1-(3,3-Dimethyl- | 4-Hydroxy-
MN butyryl)-4- piperidine-4-
O;OH hydroxy- carboxylic acid
HN ° piperidine-4- (4-isopropyl-

4 carboxylic acid phenyl)-amide
(4-isopropyl- and tert.-butyl-
phenyl)-amide acetyl chloride

(commercially
361.3 available)
4-Hydroxy-
\©\ e 4-Hydroxy-1- piperidine-4-
O//S\N (toluene-4- carboxylic acid
O;O 51'11for‘1y‘1)— (4-isopropyl-
; . oo | e
and p-
Q\ (4-isopropyl- toluenesulfonic-
phenyl)-amide acid chloride
4173 (commercially
available)




4- Hydr oxy-1- (2- met hoxy-5- nethyl- benzenesul fonyl)- piperidine-4-
carboxylic acid (4-tert-butyl- phenyl) -am de 461.2 4-Hydroxy-

pi peri di n€ode110aedwoxylic acid (4-tert-butyl-phenyl)-am eeT(bPat1e/onsds at e 3)
and 2- Met hoxy5- net hyl benzenesul fonyl chloride (comercially available) 31
0 0o/ HO, I/ NHO . 142,5- Di net hoxy-5benzenesul fonyl)- 4-hydroxy-
pi peridi ne-4- carboxylic acid (4-tert-butyl- phenyl)-am de 477.2

4- Hydr oxypi peri di ne-4- carboxylic acid (4-} eClenbiilylapleenyl )

-am de(interjnediate 3) and 2,5- D net hoxybenzenesul fonyl| chl ori de

(Cﬁggrg;?:i né{lﬂg avai |l abl e) Strl\llc\:'t)ur%()ll/ 012602PCT/ EIDI\%Q%IQI//86O8E 4St511§fr11_g mEg){(ﬂ%ﬁ ucture
[(M+H)+]
4-Hydroxy-
4-Hydroxy-

piperidine-4-

piperidine-1,4- carboxylic acid

dicarboxylic acid (4-isopropyl-

4-[(4-isopropyl-

phenyl)-amide
6 \Q\( phenyl)-amide] | 4
1-[(4-

[socyanato-4-

trifluoromethyl- trifluoromethyl-
phenyl)-amide] benzene
450.2 (commercially
available)
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzenesulfonyl)- carboxylic acid
o 4-hydroxy- (4-isopropyl-
X h(j\( piperidine-4- phenyl)-amide
7 \ \\/ 0 carboxylic acid and 2-Chloro-
S .
| | ) (4-isopropyl- benzenesulfonyl

phenyl)-amide chloride

437 (commercially

available)




M5 (me) [(MHH)-F1 Starting material 32 17 41t / 0 OH N H

1-(2,5-Di fluorobenzenesul fonyl)- 4-hydroxypi peridine-4- carboxylic acid
(4-tert-bwoybtiphedyl) - ami de 453. 2 4- Hydr oxypi peri di ne- 4PCtaPR@xP6I884 aci d
(4-tert-butyl- phenyl)-amde (intermediate 3) and 2, 5-

Di f |1 uor o- benzenesul fonyl chloride (conb®rcially available) 33 1.1 o HO NH
ohl. 11 o
Chemical name
Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
4-Hydroxy-1-(4- piperidine-4-
methoxy- carboxylic acid
OH benzenesulfonyl)- (4-isopropyl-
8 O\\s/ “(j\‘g \Q\( piperidir?e—él-‘ phenyl)-amide
/@/ \ carboxylic acid and 4-Methoxy-
o (4-isopropyl- benzenesulfonyl
phenyl)-amide chloride
4332 (commercially
available)
4-Hydroxy-
4-Hydroxy-1-(4- | piperidine-4-
trifluoromethyl- carboxylic acid
benzyl)- (4-isopropyl-
>\Q piperidine-4- phenyl)-amide
? m/@ carboxylic acid and 1-
° ud />r | (4-isopropyl- Bromomethyl-4-
phenyl)-amide trifluoromethyl-
benzene
421.3 (commercially
available)




1- (2, 5- D net hyl benzenesul fonyl) - 4-hydroxypi peri di ne-4- carboxylic acid
(4-tert-butyl -phenyl)-am de 445. 2 4-Hydr oxypi peri di ne-4-
(4-tert-bwoydt/pbe@ayl) -am de (i nternedi ate 3)
D net hyl - benzenesul f onyl
2011/ 012602PCT/ EP2010/ 060854 - 65- Ex
[(MtH)-F] Starting materi al

SBtructure
34 0 40 s ci/ NOHNH~*1

Chem cal

carboxylic acid
and 2, 5- PCT/EP2010/060854
chloride (commercially available) WO

Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzenesulfonyl)- carboxylic acid
H o 4-hydroxy- (4-
g piperidine-4- trifluoromethoxy
\ HN -
10 3\\/ \©\ carboxylic acid -phenyl)-amide
0 - F (4- (intermediate 1)
| trifluoromethoxy- | and 2-Chloro-
phenyl)-amide benzenesulfonyl
chloride
479.2 (commercially
available)
1-(4-Fluoro- 4-Hydroxy-
benzoyl)-4- piperidine-4-
hydroxy- carboxylic acid
OH piperidine-4- (4-
F O . .
OL( carboxylic acid trifluoromethoxy
N HN .
11 \Q\o (4- -phenyl)-amide
° F)( " | trifluoromethoxy- | (intermediate 1)
" | phenyl)-amide and 4-Fluoro-
benzoyl chloride
427.2 '
(commercially
available)

nanme M5 (me)




1- (5- Fl uoro-2- nethyl -
carboxylic acid (4-tert-butyl-

benzenesul fonyl) -
phenyl)

4- hydr oxy- pi peridi ne-4-
-am de 449. 2 4- Hydr oxypi peri di ne- 4-

car boxyl iwoaeiidh1g¢ed2t ert - but yl phenyl ) - am de (i nternedi at @C3)EPa0id/0608F4 uor o- 2-

met hyl -

benzenesul f onyl

chloride (commercially available) 35 .
H O 1-(5-Fluoro-2- nethoxy- benzenesul-fényl) -
carboxylic acid (4-tert-butyl -

carboxyl ilc &1 d (4-Ter(-bulylphenyl) - am el (Chuicaiedial ¢ 3) and 5-Fu
net hoxybenzenesul fonyl chloride (conmrercially avail abl e)
Vi) - 111 o 1 et e Tiyetyg®r B StructurShamoal Nl )
[(M+H)+]
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
(toluene-4- carboxylic acid
sulfonyl)- (4-isopropoxy-
\g A /©/ piperidine-4- phenyl)-amide
12 \Q\NH N~ S\\O carboxylic acid (intermediate 2)
O)H07© (4-isopropoxy- and 4-Methyl-
phenyl)-amide benzenesulfonyl
chloride
433.2 (commercially
available)
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzenesulfonyl)- | carboxylic acid
4-hydroxy- (4-isopropoxy-
? 0 o\l/ piperidine-4- phenyl)-amide
B Q\/%\N N/©/ carboxylic acid (intermediate 2)
© oH H (4-isopropoxy- and 2-Chloro-

phenyl)-amide

453.2

benzenesulfonyl
chloride
(commercially

available)

1// 0 OHN
4- hydr oxypi peri di ne- 4-
phenyl)-am de 465. 2 4-Hydroxypi peri di ne-4-

or 0- 2-



401
carboxylic a

cid (4-tert-butyl -

N 4110 OH H 4- Hydr oxy-1-(2- nethyl -benzoyl) -
395. 2 4-Hydroxy- piperidine-4-

pi peri di ne- 4-

carboxylic

acid (4-twotetwmgdophenyl )-am de (i nternedi ate 3) and ndPreTMPRérylobessz oyl

chloride (comercially avail abl e)

401 N .\ 37

N 4110 OH H

1- (2- Fl uor o- benzoy1l) - 4- hydroxy- piperbgh ne-4- carboxylic acid
(4-tert-butyl phenyl)-am de 399. 2 4- Hydroxy-pi peridi ne-4-

car boxylic acid

(4-tert-hutyl phenyl) -am de(internmedi ate 3) @mani2allHaner gbenzoyl chl orfi de
(comrercijal |y avail able) WD 2011/012602PCT/ EP2010/ 060834 -67- Ex Strjucture
Chem cal nane Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
piperidine-4-
4-Hydroxy-1-(4- carboxylic acid
“% trifluoromethoxy- (4-isopropoxy-
)\ /©/ I " benzyl)- phenyl)-amide
” © p1per1d1r?e—4—‘ (intermediate 2)
carboxylic acid and 1-
OYLF (4-isopropoxy- Bromomethyl-4-
phenyl)-amide trifluoromethoxy
4533 -benzene
(commercially
available)
4-Hydroxy-
4-Hydroxy- piperidine-4-
piperidine-1,4- carboxylic acid
R dicarboxylic acid | (4-tert-butyl-
/\/O m y 4-[(4-tert-butyl- | Phenyl)-amide
. o N\n/N | phenyl)-amide] (intermediate 3)
© | 114 and 1-
] trifluoromethyl- | Isocyanato-4-
phenyl)-amide] trifluoromethyl-
benzene
464.3 (commercially
available)




M5 (me) [(MHH)-F] Starting materi al 401 a N. 38 N 4110 OH H

1- (2- Chl oro- benzoyl) - 4- hydroxy- piperidine-4- carboxylic acid
(4-tert-buoOyebpimansel) - am de 415. 1 4- Hydr oxy- pi peri di ne- 4pPCtarRaypbisss aci d
(4-tert-butyl phenyl) -am de(internediate 3) and 2- Chl orobenzoyl chloride
(comrercially available) 39 1. HO H N5G10 4-Hydroxy-1-(2- trifluo

romet hyl - benzoyl)- piperidine-4- carboxylic acid (4-tert-butyl- phenyl)
-am de 449. 2 4-Hydroxy- p ip eridine - 4 -| datdnoxylnameagi d
(4-tert-hutyl phenyl)-am de (internmediate 3) and 2- Trifljuoronet hyl benzoyl

chloride |(gommercial ly ayailable) MS (m/e) Starting materia
[((M+H)+]
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
(toluene-4- carboxylic acid

(4-tert-butyl-

sulfonyl)-
7L©\ A /©/ piperidine-4- phenyl)-amide

o \' N/S\\o carboxylic acid (intermediate 3)
o (4-tert_butyl_ and 4—Methyl—
" phenyl)-amide benzenesulfonyl
chloride
431.3 (commercially
available)
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzenesulfonyl)- carboxylic acid
“ 4-hydroxy- (4-tert-butyl-
©[ //O piperidine_4_ phenyl)—amide
S ' '
17 o// \'\Or(o carboxylic acid (intermediate 3)
2-Chloro-
N (4-tert-butyl- and 2-Chloro
: phenyl)-amide benzenesulfonyl
chloride
451.2 (commercially

available)




WD 2011/ 012602PCT/ EP2010/ 060854 - 68- Ex

[(MtH)-F] Starting materi al

40

Structure Chem cal
ON OHo N4l H 4-Hydroxy-1-(2- benzoyl)-

trifl uor owetzhoxoa260pi peri di ne-4- carboxylic acid (4-tert POWNBPR010/060854
phenyl)-am de 465.2 4-Hydroxypi peridi ne-4- carboxylic acid
(4-tert-butyl phenyl)-am de (internedi ab®e 3) and 2- Trifl uoronet hox

y- benzoyl

chloride (commercially avail abl e)
Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
I1-(4-Fluoro- piperidine-4-

F benzoyl)-4- carboxylic acid
hydroxy- (4-tert-butyl-
piperidine-4- phenyl)-amide

18 carboxylic acid (intermediate 3)
N (4-tert-butyl- and 4-Fluoro-
O .
oH phenyl)-amide benzoyl chloride
399 3 (commercially
available)
4-Hydroxy-
4-Hydroxy-1-(4- | piperidine-4-
methoxy- carboxylic acid
o "o ? benzenesulfonyl)- | (4-tert-butyl-
N\/?\Q\ o | piperidine-4- phenyl)-amide
19 NH ° \ (intermediate 3)

carboxylic acid
(4-tert-butyl-
phenyl)-amide

447.2

and 4-Methoxy-
benzenesulfonyl
chloride
(commercially

available)

name M5 (me)




41 IIkKF N OH H 101 1-(2,4-Difluoro-
carboxylic acid (4-tert-butyl-

benzoyl) - 4- hydroxy- piperidine-4-
phenyl)-am de 417. 1 4-Hydroxypi peri di ne-4-

car boxyl iwoaeoiidig¢ed2t ert - but yl phenyl ) - am de (i nt er medi at @C3)EPanId/ 020854

Di fl uor o- benzoyl

chloride (commercially available) WO

2011/ 012602PCT/ EP2010/ 060854 -69- Ex Sb¥-ucture Chemi cal

[(MtH)-F] Starting material 42 .

NHHO 1.1

nanme M5 (me)

Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
piperidine-4-
o 4"HYd1'0XY -1-(4- carboxylic acid
H \’RCN trifluoromethyl- (4-tert-butyl-
I benzyl)- phenyl)-amide
piperidine-4- (intermediate 3)
20 carboxylic acid and 1-
. " | (4-tert-butyl- Bromomethyl-4-
F phenyl)-amide trifluoromethyl-
435.3 benzene
(commercially
available)
4-Hydroxy-
piperidine-4-
itorometory. | S
H \’RON X" | (4-tert-butyl-
I benzyl)- phenyl)-amide
N piperidir?e—4—‘ (intermediate 3)
E carboxylic acid and 1-
O\/\F (4-tert-butyl- Bromomethyl-4-
F phenyl)-amide trifluoromethoxy
4513 -benzene
(commercially
available)




1- (4-Fluoro-2- trifluoronethyl benzoyl)-4- hydroxy- piperidine-4- carboxylic

acid (4-tert-butyl -phenyl)-am de 467.2 4-Hydroxypi peri di ne-4-

car boxy

acid (4-twotetwmgdophenyl )-am de (i nternedi ate 3) and 4- FCUMPRO1B/060854

trifluoromethyl-benzoyl

(4-tert-butyl -

chloride (comercially avail able) 43
1-(2,5-Difluoro- benzoyl)-4- hydrox$9- pi peridine-4- carboxylic acid
phenyl)-am de 417.2 4-HydroxyPi peri di ne-4-

0O N

car boxylic

(4-tert-h
chl ori de
Structure

utyl phenyl)-am de (intermediate 3

(comercial ly avail abl e)

WO 2011

) @lhani2gl ;randar
012602PCT/ EPZ

| uor o- benzoyl
010/ 060854 -7

Egﬁem cal name %uc(tme@ [(MHH) -F]) St al\r/[g I(rrlllge)rmt € rétg‘lltin%%laterial
[((M+H)+]
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
(toluene-2- carboxylic acid
sulfonyl)- (4-tert-butyl-

piperidine-4-

phenyl)-amide

22 O//S\W carboxylic acid (intermediate 3)
d 2-Chloro-
5H N/OJT (4-tert-butyl- an oro
; phenyl)-amide benzenesulfonyl
chloride
431.2 (commercially
available)
4-Hydroxy-
1-(2-Fluoro- piperidine-4-
benzenesulfonyl)- carboxylic acid
" 4-hydroxy- (4-tert-butyl-
©: //O piperidine_4_ phenyl)—amide
23 (intermediate 3)

carboxylic acid
(4-tert-butyl-
phenyl)-amide

435.2

and 2-Fluoro-
benzenesulfonyl
chloride
(commercially

available)

lic
OH H
aci d

0- Ex



i1l a N NL CHH 410 1-(2-Chloro- benzyl)-4- hydroxy- piperidine-4-
carboxylic acid (4-tert-butyl- phenyl)-am de 401. 2 4-Hydroxypi peri di ne-4-
car boxyl iwoaeidig¢ed2t ert - but yl phenyl ) -am de(i nt er medi at @C3)EPand/080854

Br ononet hy1- 2- chl oro-benzene (conmercially avail able) 45 il NI OHH
410 1-(2-Fluoro- benzyl)-4- hydroxy- pb@eridine-4- carboxylic acid
(4-tert-butyl- phenyl)-am de 385.2 4-Hydroxypi peridi ne-4- carboxylic acid

(4-tert-hutyl phenyl) -am de(intermedi ate 3) @manital Bremonet hy1- 2-
fl uoro-benzene (commercially available) WO 2011/012602RCT/ EP2010/ 060854
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
4-Hydroxy-1-(2- piperidine-4-
methoxy- carboxylic acid
benzenesulfonyl)- | (4-tert-butyl-
piperidine— 4- phenyl)—amide
24 7 carboxylic acid (intermediate 3)
\'Q(H\H (4-tert-butyl- and 2-Methoxy-
on phenyl)-amide benzenesulfonyl
chloride
447.2 (commercially
available)
4-Hydroxy-
piperidine-4-
4-Hydroxy-1-(2- carboxylic acid
methanesulfonyl- (4-tert-butyl-
\S/i o benzenesulfonyl)- phenyl)-amide
/©>< piperidine-4- (intermediate 3)
25 ﬁ"\Q{iL carboxylic acid and 2-
(4-tert-butyl- Methanesulfonyl
phenyl)-amide -benzenesulfonyl
495.2 chloride
(commercially
available)




-71- Ex Structure Chemcal nane M5 (me) [(MtH)-F1 Starting material 46
401 OH HN 4110 4-Hydroxy-1-(2- nethyl-benzyl)- p iperidine-4- carboxylic
acid (4-twotetwmigdophenyl )-am de 381. 2 4- Hydr oxypi peri di ReTAP2@Ia0BRY| | C
acid (4-tert-butyl phenyl) -am de(internmediate 3) and 1- Brononet hyl- 2-

met hyl - benzene (conmercially avail ablepl47 1. HOH N

Chemical name

Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
1-(4-Chloro-2- | piperidine-4-
fluoro- carboxylic acid

a | benzenesulfonyl)- | (4-tert-butyl-

o\\S 4-hydroxy- phenyl)-amide
o m/ N | piperidine-4- (intermediate 3)

and 4-Chloro-2-

o carboxylic acid
HO

(4-tert-butyl- fluoro-

phenyl)-amide benzenesulfonyl
chloride

469.1 (commercially

available)
4-Hydroxy-

piperidine-4-
1-(2,4-Difluoro-

benzenesulfonyl)-

] o p (4-tert-butyl-
F
0

piperidine-4- (intermediate 3)

carboxylic acid

27 F carboxylic acid and 2,4-
(4-tert-butyl- Difluoro-
phenyl)-amide benzenesulfonyl

4533 chloride
(commercially

available)




1, 4-Hydroxy-1-(2- trifluoromethyl benzyl)- piperidine-4- carboxylic acid
(4-tert-butyl phenyl) -am de 435.2 4-Hydroxypi peridine-4- carboxylic acid
(4-tert-bwoygbpimamsok) - am de (i nternediate 3) and 1- Br ompeEiEHPYA10060854
trifluoronethyl benzene (comercially available) WO

2011/ 012602PCT/ EP2010/ 060854 -72- Ex Sb2ucture Chemi cal nanme M5 (ne)
[(MtH)-F] Starting material 48 HO H O N

Chemical name

Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-

1-(2,4- piperidine-4-

Dimethoxy- carboxylic acid
0 " 7 benzenesulfonyl)- | (4-tert-butyl-

N \Q\ 4-hydroxy- phenyl)-amide

" (intermediate 3)

piperidine-4-

28
carboxylic acid and 2,4-
(4-tert-butyl- Dimethoxy-
phenyl)-amide benzenesulfonyl
chloride
477.2 (commercially
available)
4-Hydroxy-
1-(4-Fluoro-2- piperidine-4-
methyl- carboxylic acid
benzenesulfonyl)- | (4-tert-butyl-
4-hydroxy- phenyl)-amide
29 piperidine-4- (intermediate 3)

carboxylic acid
(4-tert-butyl-

and 4-Fluoro-2-
methyl-

phenyl)-amide benzenesulfonyl
chloride
449.2 (commercially

available)




F F 4-Hydroxy-1-(2- trifluoronethoxybenzyl)- PiPeridine-4- carboxylic acid
(4-tert-butyl - phenyl)-am de 451. 2 4-Hydroxypi peridine-4- carboxylic acid
(4-tert-bwoygbpimamsk) -am de(internedi ate 3) and |- Br ompeEEHPYA10060854
trifluoronethoxy -benzene (commercially available) 49 0 HO O NH HN

4- Hydr oxy- piperidine-1,4- dicarboxyli-63acid 4- [(4-tert-butyl-

phenyl)-am de] 1-[(2,5- dinmethoxy- phenyl)-am de] 456.3

4- Hydr oxypi peri di ne-4- carboxylic acid (4-f eChenbiuilylapleenyl ) - am de
(intermediatle 3) and 2- |socyanato-1,4- diethoxybenzene (commrerciallly
avai | abl g);, WO 2011/ 012692PCT/ EP2010/ 060854 /¢ (m/e) Starting material
[(M+H)+]
4-Hydroxy-
4-Hydroxy-1-(2- piperidine-4-
/ methoxy-5- carboxylic acid
HO o R methyl- (4-tert-butyl-
O%N \él benzenesulfonyl)- | Phenyl)-amide
30 NH (IDI piperidine-4- (intermediate 3)
carboxylic acid and 2-Methoxy-
(4-tert-butyl- 5-methyl-
phenyl)-amide benzenesulfonyl
chloride
461.2 (commercially
available)
4-Hydroxy-
1-(2,5- piperidine-4-
Vs Dimethoxy- carboxylic acid
HO 0 ] benzenesulfonyl)- | (4-tert-butyl-
OWN \él 4-hydroxy- phenyl)-amide
31 NH CIJI piperidine-4- (intermediate 3)
/o carboxylic acid ar%d 2,5-
(4-tert-butyl- Dimethoxy-
phenyl)-amide benzenesulfonyl
chloride
477.2 (commercially
available)




-73- Ex Structure Chem cal name Ms (nme) [(MrH)-F] Starting material 50 1.
H N 4. OHH 4-Hydroxy- piperidine-1,4- dicarboxylic acid 4- [(4-tert-butyl-
phenyl ) - awDdei1/a1260p (5-chl or o-2- net hoxy- phenyl) - am dePC£GP2@0/060854

4- Hydr oxypi peri di ne-4- carboxylic acid (4-tert-butyl phenyl)-am de
(intermedi ate 3) and 4- Chl oro-2- isocyédrat o-1 net hoxy- benzene (commercially
available) 51 F 0 O F HOO NH 1-(3, 3-D net hyl - butyryl)-4- hydroxy-
pi peri dine-4- carboxylic acid (4- trifluoron&idmoxy-napteenyl) -am de

Ex Structure MS (m/e) Starting material

[((M+H)+]

4-Hydroxy-

piperidine-4-
1-(2,5-Difluoro-

benzenesulfonyl)-

carboxylic acid
(4-tert-butyl-
4-hydroxy- phenyl)-amide

3 ;’l piperidine-4- (intermediate 3)
(/) . N carboxylic acid and 2,5-

F (4-tert-butyl- Difluoro-
phenyl)-amide benzenesulfonyl
453.9 chloride
(commercially
available)
4-Hydroxy-

piperidine-4-
1-(2,5-Dimethyl-

carboxylic acid
) HO l(l) benzenesulfonyl)- (4-tert-butyl-
N \ﬁ 4-hydroxy- phenyl)-amide
NH o piperidine-4- (intermediate 3)
33 carboxylic acid and 2.5-
(4-tert-butyl- Dimethyl-
phenyl)-amide benzenesulfonyl
445.9 chloride
(commercially

available)




403. 2 4- Hydr oxyPi peri di ne-4- carboxylic acid (4- trifluoronethoxy

-phenyl)-am de (internediate 1) and 3, 3- Di net hyl -butyryl
WO 2011/ 012602PCT/ EP20C0/MPo08540854 4- EX

(comrer civabl2g11z200 2602 abl €) F
Structure Chemcal nanme M5 (me) [(MHH)-F] Starting material 52 0
-65-

chl ori de

Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
1-(5-Fluoro-2- piperidine-4-
methyl- carboxylic acid
benzenesulfonyl)- | (4-tert-butyl-
F/©:S//O 4-hydroxy- p‘henyl)—ar'nide
34 4 \W piperidine-4- (intermediate 3)
\ H/OJT carboxylic acid and 5-Fluoro-2-
(4-tert-butyl- methyl-
phenyl)-amide benzenesulfonyl
chloride
449.2 (commercially
available)
4-Hydroxy-
1-(5-Fluoro-2- piperidine-4-
methoxy- carboxylic acid
R benzenesulfonyl)- | (4-tert-butyl-
4-hydroxy- phenyl)-amide
35 /g\ O{H\ piperidine-4- (intermediate 3)
o\o OH carboxylic acid and 5-Fluoro-2-
(4-tert-butyl- methoxy-
phenyl)-amide benzenesulfonyl
chloride
465.2 (commercially
available)




HO HN O 4- Hydroxy- piperidine-1,4- dicarboxylic acid 1- [(4-fluoro-
phenyl)-am de] 4-[(4- trifluoronethoxy- phenyl)-am de] 442.2

4- Hydr oxywoperivideeee- 4- car boxylic acid (4- trifluoronet rCTEP2@asMSE) - am de
(internediate 1) and 1-Fl uoro-4- isocyanatobenzene (comrercially avail able)

53 0 0 F HOONH o0 1-(2-Cyclopentyl -acetyl)-4- hydroxypiperidi ne-4-
carboxylic acid (4- trifluoronethoxyphenyl)-am de 415. 2
4- Hydr oxy- pi peri di ne-4- carboxylic acid (4- Chdnficaloaoret hoxy -phenyl)
-amide (ijnternediate 1) and Cycl opentyl acetyl chloride (conmercially
avai | abl e)Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
4-Hydroxy-1-(2- piperidine-4-
methyl-benzoyl)- carboxylic acid
piperidine-4- (4-tert-butyl-
36 carboxylic acid phenyl)-amide
o) N o} (4-tert-butyl- (intermediate 3)
@« phenyl)-amide | and 2-Methyl-
OH m benzoyl chloride
395.2 (commercially
available)
4-Hydroxy-
1-(2-Fluoro- piperidine-4-
benzoyl)-4- carboxylic acid
hydroxy- (4-tert-butyl-
. F piperidir?e—4—‘ phenyl)-amide
o N /) carboxylic acid (intermediate 3)
©r< (4-tert-butyl- and 2-Fluoro-
OH ” phenyl)-amide benzoyl chloride
3992 (commercially
available)




F F WO 2011/ 012602PCT/ EP2010/ 060854 - 75- EX Structure Chem cal
name Ms (nfe) [(MtH)-F] Starting nmaterial 54 00
WO 2011/012602 PCT/EP2010/060854
-67-
Chemical name
Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzoyl)-4- carboxylic acid
hydroxy-

(4-tert-butyl-

38 ° piperidine-d- | bhenyl)-amide
o N o carboxylic acid (intermediate 3)
Or/< /QJT (4-tert-butyl- and 2-Chloro-
OH ” phenyl)-amide benzoyl chloride
415.1 (commercially
available)
4-Hydroxy-
4-Hydroxy-1-(2- piperidine-4-
trifluoromethyl- | carboxylic acid
f HO o benzoyl)- (4—tert—buty‘l—
\’RCN F/ | piperidine-4- phenyl)-amide
> o F | carboxylic acid (intermediate 3)
(4-tert-butyl- and 2-
phenyl)-amide Trifluoromethyl-
benzoyl chloride
449.2 (commercially

available)




FHOONH oii O 4- Hydr oxy- 1- (2- net hyl - propane- 1-sul fonyl)-
piperidine-4- carboxylic acid (4- trifluoronethoxy- phenyl) -am de 425.2
4- Hydr oxywopopdre@zne- 4- carboxylic acid (4- trifl uoromeChnamPR010/060854

-phenyl )-am de (intermediate 1) and 2-Met hyl propane-1 - sulfonyl chloride
(comercially available) F F -68-
Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
piperidine-4-
4-Hydroxy-1-(2- carboxylic acid
Foo ok trifluoromethoxy- (4-tert-butyl-
0"\ bénZ(')?') i phenyl)-amide
40 N o f;)fr)lj: Te 4 . (intermediate 3)
©r< xylic aci and 2-
N (4-tert-butyl- Trifluoromethox
OH 4 phenyl)-amide y-benzoyl
465.2 chloride
(commercially
available)
4-Hydroxy-
1-(2,4-Difluoro- | Piperidine-4-
benzoyl)-4- carboxylic acid
hydroxy- (4-tert-butyl-
piperidine-4- phenyl)-amide
41 F carboxylic acid (intermediate 3)
(4-tert-butyl- and 2,4-
o} N ' :
on H phenyl)-amide Difluoro-benzoyl
chloride
417.1 (commercially
available)




55 OHHNO OIl- (2,2-D nmethyl- propane-1 - sul fonyl)-4-

hydr oxypi peri di ne-4- carboxylic acid (4- trifluoronmethoxy- phenyl)-am de
439. 1 4- HyorowyReger i di ne-4- carboxylic acid (4- trifl uecomPrélongoss+ phenyl )
(internediate 1) and 2,2- Dinethyl propane-1 - sulfonyl chloride
(commercially avail able) WD 2011/012662PCT/ EP2010/ 060854 -76- Ex

Structure Chem cal

nanme M5 (nie)

Ex

Structure

Chemical name
MS (m/e)

[(M+H)+]

Starting material

" TO-

1-(4-Fluoro-2-

4-Hydroxy-
piperidine-4-

i trifluoromethyl- carboxylic acid
benzoyl)-4- (4-tert-butyl-
. hydroxy- phenyl)-amide
_ | piperidine-4- (intermediate 3)

carboxylic acid
(4-tert-butyl-

and 4-Fluoro-2-

43

trifluoromethyl-
Ho phenyl)-amide benzoyl chloride
467.2 (commercially
available)
4-Hydroxy-
1-(2,5-Difluoro- | piperidine-4-
E benzoyl)-4- carboxylic acid
hydroxy- (4-tert-butyl-

piperidine-4-
carboxylic acid
(4-tert-butyl-
phenyl)-amide

417.2

phenyl)-amide
(intermediate 3)
and 2,5-
Difluoro-benzoyl
chloride
(commercially

available)




[ (MtH) - F] St
hydr oxypi per

available) 57 Cf 0 F HONH O s 0 4- Hy@-oxy-1- (thiophene-2-

arting material 56

i di ne-4-

HN 11, 1-(2-Chl oro-benzoyl)-4-
carboxylic acid (4- trifluoronethoxyphenyl)-am de

443. 1 4- Hyorowyoipioperi di ne-4- carboxylic acid (4- trifl eocraretloososs+ phenyl )
-amide (internediate 1) and 2- Chl or obenzoyl

chloride (comercially

pi peridine-4- carboxylic acid (4- trifluoronethoxy- phenyl)-anide 451
4- Hydr oxy|pi peri di ne-4- carboxylic acid (4-| Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzyl)-4- carboxylic acid
hydroxy- (4-tert-butyl-
cl piperidine-4- phenyl)-amide
4 ic aci intermediate 3
N o carboxylic acid ( )
(4-tert-butyl- and 1-
N phenyl)-amide Bromomethyl-2-
OH N
chloro-benzene
401.2 (commercially
available)
4-Hydroxy-
1-(2-Fluoro- piperidine-4-
benzyl)-4- carboxylic acid
hydroxy- (4-tert-butyl-
F piperidine-4- phenyl)-amide
45 ic aci intermediate 3
N o carboxylic acid ( )
(4-tert-butyl- and 1-
N phenyl)-amide Bromomethyl-2-
OH N
fluoro-benzene
385.2 (commercially
available)

sul fonyl) -




trifluoromethoxy

-77- Ex SwvouetrwmesoCheni cal

-phenyl)-am de (internediate 1) and Thi ophene2-sul f onyl
chloride (commercially available) F

WD 2011/ 012602PCT/ EP2010/ 060854
nane M5 (mle) [(MtH)-F] St ar PCREPAEDAG1884

58 0

HN11, car boxylic 1-(2-Fl uoro- benzyl)-4- hydroxy- acid piperidine-4- (4-
trifl uoronmet hoxy- phenyl)-am de -71-
Chemical name
Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
piperidine-4-
4-Hydroxy-1-(2- carboxylic acid
methyl-benzyl)- (4-tert-butyl-
piperidine-4- phenyl)-amide
46 carboxylic acid (intermediate 3)
W (4-tert-butyl- and 1-
N phenyl)-amide Bromomethyl-2-
O H methyl-benzene
381.2 Y
(commercially
available)
4-Hydroxy-
piperidine-4-
4-Hydroxy-1-(2- carboxylic acid
o tr1ﬂuolromethyl— (4-tert-butyl-
N\’€©N Fo F bénZY )" phenyl)-amide
o E piperidine-4- (intermediate 3)
47 carboxylic acid and 1-
(4-tert-butyl- Bromomethyl-2-
phenyl)-amide trifluoromethyl-
435.2 benzene
(commercially
available)




413. 2 4- Hydroxypi peridine-4- carboxylic acid (4- trifluoromethoxy
-phenyl)-am de (internediate 1) and 1- Brononethyl-2- fl uoro-benzene
(comer civibI2g11Zaad0kabl €) 59 0 % S\ 0 vo HN 11, 4-Hydr oxPCTIAEPRII0/06ESAE- 2-
pi peri di ne-4- carboxylic acid (4- trifluoronmethoxy- phenyl)
-am de 459.1 4-Hydroxypi peridine-4- cafboxylic acid (4- trifluoronethoxy

sul fonyl) -

-phenyl)-am de (internediate 1) and 2-Met hyl benzenesul f onyl

chl ori de

ucture

(comercijal Iy available) WO 2011/ 012602PCT/ER20t4/Ma6{@854 - 78- Ex Str
Chem cal [name M5 (nmfe) [(MH)-F]
Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
piperidine-4-
4-Hydroxy-1-(2- carboxylic acid
» trifluoromethoxy- (4-tert-butyl-
H)CN benzyl)- phenyl)-amide
48 ><©/ 0 bOYLF piperidir?e—4—‘ (intermediate 3)
carboxylic acid and 1-
(4-tert-butyl- Bromomethyl-2-
phenyl)-amide trifluoromethoxy
451.2 -benzene
(commercially
available)
4-Hydroxy-
4-Hydroxy- piperidine-4-
piperidine-1,4- carboxylic acid
O%O)CN o dicarboxylic acid (4—tert—buty‘l—
1 \ﬁ 4-[(4-tert-butyl- p'henyl) —ar‘mde
49 phenyl)-amide] (intermediate 3)
1-[(2,5- and 2-
dimethoxy- Isocyanato-1,4-
phenyl)-amide] | dimethoxy-
benzene
456.3 (commercially
available)




Starting material 60 Fk it HOO %0 S N% O 4-Hydroxy-1- (tol uene-4-

sul fonyl)- piperidine-4- carboxylic acid (4- trifluoromethoxy- phenyl)
-am de 45802o0d/HY@eoxypi peri di ne-4- carboxylic acid (4- PCTiEPRUOM0GISEL hoXy
-phenyl )-am de (internmediate 1) and 4- Met hyl benzenesul fonyl chloride
(comercially available) 61 o0 %S ' 0-V& HN 11, F c. 1-(2-Fluoro-
benzenesul fonyl) - 4-hydroxy- piperidine-4- carboxylic acid (4-

trifluorgmethoxy- phenyl)-am de Chemical name
Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
4-Hydroxy- piperidine-4-

piperidine-1,4- carboxylic acid
dicarboxylic acid (4-tert-butyl-
4-[(4-tert-butyl- | phenyl)-amide

50 N/ﬁ\N o phenyl)-amide] (intermediate 3)
H
O /@Jr 1-[(5-chloro-2- and 4-Chloro-2-
OH N

methoxy- isocyanato-1-
phenyl)-amide] methoxy-
benzene
460.2 (commercially
available)
4-Hydroxy-

1-(3,3-Dimethyl- | piperidine-4-

HO, 4- carboxylic acid
o o butyryl)-4 Xy
N hydroxy- (4-
NH piperidine-4- trifluoromethoxy
51 /©/ carboxylic acid -phenyl)-amide
? (4- (intermediate 1)
i ‘ F trifluoromethoxy- and 3,3-

phenyl)-amide Dimethyl-butyryl
chloride
403.2 (commercially

available)




463. 1 4- Hydroxypi peridine-4- carboxylic acid (4- trifluoromethoxy
-phenyl)-am de (internediate 1) and 2-Fl uorobenzenesul fonyl chloride
(comer civbl2g11zaadokabl ) WO 2011/ 012602PCT/ EP2010/ 0608 B¢ TAP010/M%0854
Structure Chemcal name M5 (me) [(MtH) -F] Starting material 62 0 HO o NH
N---/ s o 4-Hydroxy-1- (3,3,3-trifluefé propane-1 - sulfonyl)-

pi peridi ne-4- carboxylic acid (4- trifluoronethoxy- phenyl)-am de

Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
4-Hydroxy- piperidine-4-
piperidine-1,4- carboxylic acid
. /©/ " dicarboxylic acid (4-
F)(F N 1-[(4-fluoro- trifluoromethoxy
. O\Q\ ] N ,J\o phenyl)-amide] | -Phenyl)-amide
>7© 4-[(4- (intermediate 1)
© ko trifluoromethoxy- | and 1-Fluoro-4-
phenyl)-amide] | Isocyanato-
benzene
442.2 (commercially
available)
4-Hydroxy-
1-(2-Cyclopentyl- piperidine-4-
HO acetyl)-4- carboxylic acid
O\()CN ° hydroxy- (4-
NH piperidine-4- trifluoromethoxy
53 /©/ carboxylic acid _phenyl)-amide
o (4- (intermediate 1)
F+F trifluoromethoxy- and Cyclopentyl-
F phenyl)-amide acetyl chloride
415.2 (commercially
available)




465. 1 4- Hydroxypi peridi ne-4- carboxylic acid (4- trifluoromethoxy

-phenyl)-am de (internediate 1) and 3, 3,3- Trifluoropropane-1 -
chl ori de woanmmredoal | y avai |l abl e)

benzyl) - 4-

FF

63 0 ci

sul fo

phenyl) -am de 429.1 4-Hydroxypi peri di-A&~4- carboxylic acid (4-
trifluoronethoxy -phenyl)-amde (internediate 1) and 1- Brononet hyl-2-

nyl

HN PCT/EP2010860854 Or O-
hydr oxy- pi peridine-4- carboxylic acid (4- trifluoromethoxy-

854

chl oro-benzene (commercially available) WO Q@hicdl ha6R2PCT/ EP2010/ 060
-80- Ex
Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
4-Hydroxy-1-(2- | piperidine-4-
HO /O methyl-propane- carboxylic acid
@)
N\/?/ 1-sulfonyl)- (4-
NH o} 3\ piperidine-4- trifluoromethoxy
54 /©/ carboxylic acid -phenyl)-amide
0 (4- (intermediate 1)
F ‘ F trifluoromethoxy- and 2-Methyl-
] phenyl)-amide propane-1-
sulfonyl chloride
425.2 (commercially
available)
4-Hydroxy-
1-(2,2-Dimethyl- | piperidine-4-
propane-1- carboxylic acid
sulfonyl)-4- (4-
! W hyd trifluoromethoxy
a’“DS(“ S e |
o) 0 XF piperidine-4- -phenyl)-amide
55 © % | carboxylic acid (intermediate 1)
(4- and 2,2-
trifluoromethoxy- | Pimethyl-
phenyl)-amide propane-1-
sulfonyl chloride
439.1 (commercially
available)




Structure Chemcal name M5 (me) [(MHH)-F] Starting material 64 F OH HN
lip 4-Hydroxy-1-(2- trifluoronethyl- benzenesul fonyl)- piperidine-4-
car boxyl iwoaeiidig¢ed2 trifl uoronet hoxy-phenyl)-am de 513. PCT/EP2010/060854
4- Hydr oxypi peri di ne-4- carboxylic acid (4_ trifluoronethoxy -phenyl)
(intermediate 1) and 2- Trifl uoronet hylf6benzenesul fonyl chloride

-am de

(comercially available) o \A\N S' 0 'so
Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzoyl)-4- carboxylic acid
y i hydroxy- (4-
piperidine-4- trifluoromethoxy
56 N HN\©\ carboxylic acid _phenyl)-amide
0 3(': (4- (intermediate 1)
- trifluoromethoxy- and 2-Chloro-
phenyl)-amide benzoyl chloride
443.1 (commercially
available)
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
HO o (thiophene-2- carboxylic acid
NH ¢ \ piperidine-4- trifluoromethoxy
57 /O/ carboxylic acid -phenyl)-amide
(4- (intermediate 1)
F ‘ F trifluoromethoxy- | and Thiophene-
" phenyl)-amide 2-sulfonyl
chloride
451 (commercially
available)




65 1.1 IHO (ill

hydr oxypi peri di ne- 4-

trifluoromethoxy -phenyl)
D net hyl propane-1 - sul fonyl

0 1-(2, 2-Di met hyl -

propane-1 - sulfonyl)-4-
carboxylic acid nethyl-(4- trifluoronethoxy-
phenyl) - awDRe11463603 4- Hydr oxypi peri di ne-4- carboxyl i c aecu/Eretlapboss4l-

2011/ 012602PCT/ EP2010/ 060854 -81- Ex Structure Chem cal

-am de (internediate 4) and 2, 2-
chl ori de -{¢éommerci al ly avail abl e)

WO
nanme M5 (nie)

[ (MtH) - F][ Stlarting material 66 0 sO OH Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
1-(2-Fluoro- piperidine-4-
benzyl)-4- carboxylic acid
F e hydroxy- (4-
piperidine-4- trifluoromethoxy
" i ic aci -phenyl)-amide
58 carboxylic acid pheny
Fﬁ( ol (4- (intermediate 1)
F trifluoromethoxy- and 1-
phenyl)-amide Bromomethyl-2-
fluoro-benzene
413.2 (commercially
available)
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
(toluene-2- carboxylic acid
"o sulfonyl)- (4-
O\ piperidine_4_ tI'iﬂllOI'Ol’l’lethOXY
N N ‘
59 S\\/ HN\Q\ carboxylic acid -phenyl)-amide
° Fﬁ( ol (4- (intermediate 1)
F trifluoromethoxy- and 2-Methyl-
phenyl)-amide benzenesulfonyl
chloride
459.1 (commercially
available)




FF 4-Hydr

and Thi ophen
NIJN O .

oxy- 1-

e2-sul f onyl

(t hi ophene-2- sul fonyl)-
met hyl - (4- trifluoromethoxy- phenyl)

pi peri di ne-4- carboxylic acid

-am de 465.1 4-Hydroxypi peri di ne- 4-
car boxyl iwoaeiidhia@hyl - (4- trifl uoronet hoxy -phenyl)-anmpde/Ep2omasesedi ate 4)

chloride (comercially avail abl e)
1- (2- Fl uoro- benzyl)-4- hydroxy8- pi peridi ne-4- carboxylic acid

0 F

67

F

met hyl - (4- trifluoromethoxy- phenyl)-am de 427.1 4-Hydroxypi peridi ne-4-

car boxyl ilc ﬂ
and 1- Brjonp

cid nmethyl-(4- trifluoromethox

y Clpmeinyl Inasem

met hyl- 2- fluoro-benzene (commercially avai

de (1 ntermedi
able) WO

ate 4)

2011/ 0126Q3FCT/ EP2010/ 069854 MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
(toluene-4- carboxylic acid
\ ¢ sulfonyl)- (4-
F)( =N /©/ piperidine-4- trifluoromethoxy
O .
60 \Q\ 4 N/S\\O carboxylic acid -phenyl)-amide
(4- (intermediate 1)
o)
" trifluoromethoxy- and 4-Methyl-
phenyl)-amide benzenesulfonyl
chloride
459.1 (commercially
available)
4-Hydroxy-
1-(2-Fluoro- piperidine-4-
benzenesulfonyl)- carboxylic acid
"o 4-hydroxy- (4-
E Q piperidine_4_ tI'iﬂllOI'Ol’l’lethOXY
\\S/N ™ boxylic acid -phenyl)-amide
61 \y carboxylic aci
° . F (4- (intermediate 1)
F trifluoromethoxy- and 2-Fluoro-

phenyl)-amide

463.1

benzenesulfonyl
chloride
(commercially

available)




-82- Ex Structure Chemical name Ms (nfe) [(MH)-F] Starting material 68 0O
o0 %s,\ vo . 4-Hydroxy-1- (toluene-2- sulfonyl)- piperidine-4- carboxylic
aci d net hwb-20t/012602f | uor onet hoxy- phenyl) -am de 473. 2 PCT/EP2010/060854

4- Hydr oxypi peri di ne-4- carboxylic acid nethyl-(4- trifluoronmethoxy

-phenyl)-am de (internediate 4) and 2-K&t hyl benzenesul f onyl

chl ori de

(commercially avail able) 69 HO %
Chemical name
Ex Structure MS (m/e) Starting material
[((M+H)+]
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
HO (3,3,3-trifluoro- carboxylic acid
OYCN\E propane-1- (4-
NH (/)/ \\7L sulfonyl)- trifluoromethoxy
F .
/©/ F piperidine-4- -phenyl)-amide
62 carboxylic acid (intermediate 1)
1 (4 and 3,3,3-

F .
trifluoromethoxy- Trifluoro-
phenyl)-amide propane-1-

sulfonyl chloride
465.1 (commercially
available)
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzyl)-4- carboxylic acid
cl "o hydroxy- (4-
piperidine-4- trifluoromethoxy
" i . acid | -phenyl)-amide
63 carboxylic acid pheny
3( (4 (intermediate 1)
F trifluoromethoxy- and 1-
phenyl)-amide Bromomethyl-2-
chloro-benzene
429.1 (commercially
available)




S N% O O 4-Hydroxy-1-
met hyl - (4- trifluoromethoxy- phenyl)
car boxyl iwoaeiidia@hyl - ( 4-
(internediate 4) and 4- Met hyl benzenesul f onyl

i fl

(tol uene-4- sulfonyl)-

pi peri di ne-4- carboxylic acid
-am de 473.2 4-Hydroxypi peridi ne- 4-

puor omret hoxy t-r -phenyl PCRrFPA&0/060854
chloride (comercially

avail able) WD 2011/012602PCT/ EP2010/ 68@854 -83- Ex Structure Chem ca
MS (me) [(MtH)-F] Starting material 70 o %s,\ 0 vo
Chemical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
piperidine-4-
4-Hydroxy-1-(2- carboxylic acid
i on trifluoromethyl- (4-
. Fo OL( bf:nze‘nfzsulfonyl)— trifluoromethoxy
\\S \\/N HN\Q\O p1per1d1r?e—4—‘ _phenyl)-amide
64 © - )( F | carboxylic acid (intermediate 1)
F (4- and 2-
trifluoromethoxy- Trifluoromethyl-
phenyl)-amide benzenesulfonyl
5132 chloride
(commercially
available)
4-Hydroxy-
1-(2,2-Dimethyl- | piperidine-4-
propane-1- carboxylic acid
sulfonyl)-4- methyl-(4-
F><o jL hydroxy- trifluoromethoxy
7\ \©\ J>O*’?\ﬂ piperidine-4- -phenyl)-amide
65 T HO o) carboxylic acid (intermediate 4)
methyl-(4- and 2,2-
trifluoromethoxy- | Pimethyl-
phenyl)-amide | Propane-1-
sulfonyl chloride
453.3 (commercially
available)




1- (2- Fl uoro- benzenesul fonyl)- 4-hydroxy- piperidine-4- carboxylic acid

met hyl - (4- trifluoromethoxy- phenyl)-am de 477.2 4-Hydroxypi peridi ne-4-

car boxyl iwoaeiidhia@hyl - (4- trifl uoronet hoxy -phenyl)-anmpde/Ep2omasesedi ate 4)
and 2- Fl uorobenzenesul fonyl chloride (commercially available) 71 0 ci .

1- (2- Chl oro- benzyl)-4- hydroxy- piperBthi ne-4- carboxylic acid methyl-(4-
trifluoronethoxy- phenyl)-am de 443. 2 4-Hydroxypi peri di ne-4carboxylic acid
met hyl - (4- t]i fl uor onet hoxy -phenyl)-am de |(iClienicddiaatee |(4) and 1-
Br onmonet y1-2- chl or o- benzene (conmerci al lly avail abl e)

WO
2011/0126%{2}(;CT/ EP2010/ 069%?(;} -84- Ex Structur %gel%%)cal nﬁgﬁin%/%qzﬁtggiﬁ)

[ (MtH) +] rting material 72 % 0 %o
[(M+H)+]

4-Hydroxy-

4-Hydroxy-1- piperidine-4-
F (thiophene-2- carboxylic acid

F ‘ F | sulfonyl)- methyl-(4-
/@/O piperidine-4- trifluoromethoxy
carboxylic acid -phenyl)-amide
66 o \N Xy

/ N/ methyl-(4- (intermediate 4)
S\ .
S (/)/ %0 trifluoromethoxy- | and Thiophene-
OH

phenyl)-amide 2-sulfonyl

chloride
465.1 (commercially
available)
4-Hydroxy-
1-(2-Fluoro- piperidine-4-
benzyl)-4- carboxylic acid

F "o hydroxy- methyl-(4-
©[/ piperidine-4- trifluoromethoxy
N .
/ N\Q\ carboxylic acid -phenyl)-amide
3( F methyl-(4- (intermediate 4)
trifluoromethoxy- and 1-

phenyl)-amide Bromomethyl-2-
fluoro-benzene

67

427.1 (commercially

available)




1- (2- Chl oro-

benzenesul fonyl) - 4-hydroxy- piperidine-4- carboxylic acid

ﬁet hyl - (4- trifluoromethoxy- phenyl)-am de 493.1 4-Hydroxypi peridi ne-4-
car boxyl iwoaeiidhia@hyl - (4- trifl uoronet hoxy -phenyl)-anmpde/Ep2omasesedi ate 4)

and 2- Chl or obenzenesul f onyl

chloride (comercially available) 73 F CH it

4- Hydroxy-1-(2- trifluoronethyl benzene8 fonyl)- piperidine-4- carboxylic
acid nethyl-(4- trifluoronethoxy-phenyl)-am de 527.2 4-Hydroxypi peri di ne-4-

car boxyl i
4) and 2-
o, \\ s,

c acid nethyl-(4- trifluoronetho xyChqhesylapearni de (i nterned
Trji f1 uor omet hyl - benzenesul fonyl |chl oride (comyercially avai
Q. so WO 2041/ 912602PCT/ EP2010/ OEI\qg‘\Sr% /6)85' Eggtarting material
[(M+H)+]
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
(toluene-2- carboxylic acid
"o sulfonyl)- methyl-(4-
Q piperidine_4_ tI'iﬂllOI'Ol’l’lethOXY
A\ N N ] ‘ h 1) "
68 Q / carboxylicacid | -phenyl)-amide
° Fﬁ( " methyl-(4- (intermediate 4)
F trifluoromethoxy- and 2-Methyl-
phenyl)-amide benzenesulfonyl
chloride
473.2 (commercially
available)
4-Hydroxy-
4-Hydroxy-1- piperidine-4-
(toluene-4- carboxylic acid
\ ¢ sulfonyl)- methyl-(4-
F)( =N /©/ piperidine-4- trifluoromethoxy
O .
69 \Q\ ¢ N/S\\o carboxylicacid | -phenyl)-amide
methyl-(4- (intermediate 4)
o
" trifluoromethoxy- and 4-Methyl-

phenyl)-amide

473.2

benzenesulfonyl
chloride
(commercially

available)

i ate
| abl e)



Structure Chem cal
0 . 4-Hydroxy-1- (toluene-2- sulfonyl)-
et hyl - (4-wornfllaesoenet hoxy- phenyl)

and 2- Met hyl benzenesul f onyl
0. 1-(2-Fluoro-

nane Ms (me) [(MtH)-F] Starting materi al
pi peri di ne- 4-

74\\ 0 %s,\

carboxylic acid
-am de 487. 2 4- Hydr exygiPp&wiocisse- 4-
carboxylic acid ethyl-(4- trifluoromethoxy

-phenyl ) -am de (intermedi ate 5)

chloride (-8bmercially avail abl e)
benzenesul fonyl) - 4-hydroxy- piperidine-4-

75\\ 0 %s,\
carboxylic acid

et hyl - (4-[ trff fTuoronet hoxy- phenyl)-am de [43dhdnical name
Ex Structure MS (m/e) Starting material
[(M+H)+]
4-Hydroxy-
1-(2-Fluoro- piperidine-4-
benzenesulfonyl)- carboxylic acid
"o 4-hydroxy- methyl-(4-
Q piperidine_4_ tI'iﬂllOI'Ol’l’lethOXY
A\ N N ‘ ‘ h 1) "
70 Q / carboxylic acid -phenyl)-amide
° Fﬁ( F methyl-(4- (intermediate 4)
F trifluoromethoxy- and 2-Fluoro-
phenyl)-amide benzenesulfonyl
chloride
477.2 (commercially
available)
4-Hydroxy-
1-(2-Chloro- piperidine-4-
benzyl)-4- carboxylic acid
Cl H o hydroxy- methyl-(4-
@/ piperidine-4- trifluoromethoxy
N .
71 / N\Q\ carboxylicacid | -phenyl)-amide
Fﬁ( F methyl-(4- (intermediate 4)
F trifluoromethoxy- and 1-
phenyl)-amide Bromomethyl-2-
chloro-benzene
443.2 (commercially
available)




4- Hydr oxypi peri di ne-4- carboxylic acid ethyl-(4- trifluoromethoxy

-phenyl)-am de (internediate 5) and 2-Fl uorobenzenesul f onyl
Exanple 76 WD 2011/ 012602PCTPEPAP2Q0063864 st ep
1: 4-Hydroxy-piperidine-1,4-dicarboxylic acid 1-tert-butyl

(comrer civabl2g11z200 2602 abl €)

chl ori de

ester 4-et

hyl

ester OH 5 Under an inert atnosphere-8500 nL four necked round bottom
flask (flame dried) with a nechanic stirrer was charged with 3.56 ni
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at -10 C
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4- Met hoxy- pi peri di ne-4-carboxylic acid (4-tert-butyl

hydr ochl ori de 15 A mxture of 49.7 ng (O.

192 mol)

- phenyl ) -am de,

4- Met hoxywpizpardiedone- 1, 4- di car boxylic aci d nono-tert but PCTEPRE0/06@34 Ny

(0.23 mmol ) HATU, 74 ny

(0.575 mmol ) DI PEA and 32.8 ng (0.22 nmmol ) 4-

tert.-butylaniline in 3 nL DVF was sti-Bfed for 3 h at room tenperature and

concentrated to dryness.

The crude product (62 ng) was used w thout further

purifi cat
and 1.19
t enper at U
to drynes
(me): 29
25.5 mg (
phenyl) - g

i on
L

&
S
1.
0.
i

n

CLQJDF*@

in the subsequent 20 step.
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1-(2-Fluoro-
benzenesulfonyl)-
4-hydroxy-
piperidine-4-
carboxylic acid
ethyl-(4-
trifluoromethoxy-

phenyl)-amide

491.2

4-Hydroxy-
piperidine-4-
carboxylic acid
ethyl-(4-
trifluoromethoxy
-phenyl)-amide
(intermediate 5)
and 2-Fluoro-
benzenesulfonyl
chloride
(commercially

available)

Example 76

1-(2-Chloro-benzenesulfonyl)-4-methoxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide



- 89-
[4-(4-tert-Butyl - phenyl carbanoyl)-1-(tol uene-4-sul fonyl)-piperidin-4-yll
- car bam cwaceod/miesoebut yl ester A mixture of 0.493 g (1PCIEPROMOI0$0854
4-tert-Butoxycarbonyl am no- 1- (tol uene-4-sul fonyl)- 5
pi peri di ne-4-carboxylic acid nethyl es8er and 0.478 nL KOH 5N aqg. in a
m xture of nethanol, THF and water was stirred for 1.5 h at 45 C. The
m xture was acidified with acetic acid and eyaperated to dryness. The
residue was taken up in 2 nL DWF, 28.7 ng (0.X54 mol ) EDCI, 18.8 ng (0.309
mol ) DVAP and 23 ng (0. 154 mmol) 4-ter ani | i ne was added and the

Q

m xture was shaken for 24 h at roomtenf re. The m xture was evaporated
to dryness and 10 subjected to purificat py preparative HPLC on reversed
phase eluting with a gradi ent fordedri om acetonitrile, water and formc
acid to yield after evaporation o5 thd product containing fractions 7.9 ng
(10 %9 of the title conpound. M .(§30.2 [(MtH) +1. step 3: A m xture
of 7.9 ng (0.015 mml)
[4-(4-tert-Butyl - phenyl car banmoyly - 1- (/t ol uene-4-sul fonyl)- 15

pi peridin-4-yll-carbamc acid tertn-Dutyl ester and 0.15 nL HCl in di oxane
(4N) was stirred at 60 C over(gggﬁgo D et hyl ether was added and the
precipitate was filtered, washed with diethyl ether and dried to afford 4.5
ng (65 % of the title conpound aife): 430.3 [(MH)+1. Exanple 78

4- Am no- 1- (t ol uene-4-sul f ony1) eff i di ne-4-carboxylic acid

(4-1sopropyl -phenyl) -am de; 2Q gr ochl oride WO

2011/ 012602PCT/ EP2010/ 060854 In anal ogy to the procedure descri bed
for the synthesis of 4-Am no-1-(tol uene-4-sulfonyl)-
piperi@&gq14-carboxylic acid (4-tert-butyl-phenyl)-am de; hydrochl oride
(exanple 77) the title conpound was prepared from

4-tert-But oxycarbonyl am no- 1- (t ol uene- 4-sul fonyl) - pi peridine- 5

4- car bd=yiydrexadirsridgieahpidécaroxylie agd é)teréﬂwtﬂﬁﬁtgb%ﬁ%p;{}rﬁeani line with
subsequent cl eavage of the Boc group with HCL. M5 (me): 416.3 [(M+H) +1.
Exanpl e 79 4- Am no-1-(tol uene-4-sul fonyl) M peri di ne-4-carboxylic acid

(4-1sopropoxy-phenyl)-am de; hydrochlﬁiiij\T7&D
O N
Y e
X° |

5 Under an inert atmosphere a 500 mL four necked round bottom flask (flame dried) with a

mechanic stirrer was charged with 3.56 ml diisopropyl amine in 75 mL THF. At -10 °C 15.8 mL
1.6 N BuLi/hexane solution was added drop wise. The light yellow solution was stirred for 40
minutes at -10 °C and cooled then down to -75 °C. 5.4 g ethyl 1-tert-butoxycarbonylpiperidine-
4-carboxylate in 25 ml THF were added over 50 minutes and stirred for 3h at-75°C. 5.5 g

10 (2R,8S)-(+)-(camphorsulfobnyl)oxaziridine in 80 mL THF were added drop wise over 1 h. The
reaction was stirred for 2 h at -75 °C and then slowly warmed up over night to ambient
temperature. The amber reaction solution was cooled to 5 °C and 150 mL saturated NH,CI-
solution, 50 mL water and 50 mL ethyl acetate was added and stirred for 10 minutes. The
aqueous layer was separated and extracted once with 100 mL ethyl acetate. The organic layers

15  were washed once with 200 mL brine, dried over Na,SO, filtered off and concentrated under
vacuum. The residue was purified over a silica cartridge eluting with a gradient formed from
heptane and ethyl acetate to yield after evaporation of the product containing fractions 4.24 g (74
%) of the title compound as light yellow viscous oil. MS (m/e): 174.2 [(M-Boc)"].



In anal ogy to the procedure described for the synthesis of

4- Am no- 1- (t ol uene-4-sul fonyl)- piperidine-4-carboxylic acid
(4-tert-bwoybtiphedseyl) - ami de; hydrochl ori de (exanpl e 77) PCmEPRII0e08sONMPOUNd
was prepared from

4-tert-Butoxycar bonyl am no- 1- (t ol uene-87sul f ony1l) - pi peri di ne4-car boxylic
acid (exanple 77, step 2) and 4-isopropoxy-aniline wth subsequent cleavage
of thesth2Boc group with HCL. M5 (mle): 432.3 [(MH)+1. Exanple 80

4- Am no- 1- (t ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid

ggla;blggggg%g%ﬁggﬁfg7gé%%%%b&gkggndg¥n g%%:lﬁbq$%r¥ﬁz procedure descri bed

for the synthesis of 4-Am no-1-(toluene-4-sulfonyl)-

pi peridi ne-4-carboxylic acid (4-tert® butyl-phenyl)-am de; hydrochloride
(exanmple 77) the title conpoun S e d from

4-tert-Butoxycarbonyl am no-1-(t ene- ¥1)-pi peridine- 5
4-carboxylic acid (exanple 77, sStep 2) -trifluoronethoxy-aniline with
subsequent cl eavage of the Boc group with HZEEOMS (mie): 458.3 [(MH) +1.
Exanpl e 81 4- Am no-1-(tol uene-4-sul fonyl)H®i peri di ne-4-carboxylic acid
(4-ethyl - phenyl) -amde 10 In analogy to the procedure described for the

th t | 1 I d
Cimt or ot B SR 0% (BT Pttt DR b b 9 e A R GaBE o
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of the product containing fractions 49.7 mg (13 %) of the title compound as white solid. MS
(m/e): 258.1 [(M-H)].

step 3:

4-Methoxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide, hydrochloride

\ o

Q
N—< >—¢~
H

N
15 H
A mixture of 49.7 mg (0.192 mmol) 4-Methoxy-piperidine-1,4-dicarboxylic acid mono-tert-

butyl ester, 87 mg (0.23 mmol) HATU, 74 mg (0.575 mmol) DIPEA and 32.8 mg (0.22 mmol) 4-
tert.-butylaniline in 3 mL DMF was stirred for 3 h at room temperature and concentrated to
dryness. The crude product (62 mg) was used without further purification in the subsequent
20 step. MS (m/e): 391.3 [(M+H)"]. 1 mL DCM and 1.19 mL 4N HCl in dioxane was added and
stirred for 2 h at room temperature. The precipitate was filtered off and the filtrate concentrated
to dryness and used without further purification in the subsequent step. MS (m/e): 291.1
[(M+H)"].

step 4:



5 A mxture of 3.78 g (10 mmol)

4-tert-Butoxycarbonyl am no- pi peri di ne-1, 4-di carboxylic acid nonobenzyl

ester (cowpeopcimabkdog available), 1.76 g (13 nmol) 4-i sopPOpEP2@ENI06ISAE
(comercially available), 2.1 g (11 mmol) EDCl and 1.36 g (11 mol) DVAP in
50 nL THF was stirred at roomtenperat-8ie over night. After concentration
of the mxture ethyl acetate and water was 10 added. The m xture was

ext r actéeshixtirtetof @6 Byrhg At @t8anemodint M dtleoxygrpéritiae-d+ogeixglid acat t4-ensbwigl-e dri ed
with 4 .and . ev rated., The residue rified over silica eluting

w th athrdr e BRaRah PR AenDF LTS R W E S Bt bR i b A
evapor ahg (03 ofntdheNpt; dnl UStme DdMiwak syréd e tl 6 aras réhmd fengpdrodr&grhoiniktuee tvad | e

d [ id. He): 496.3 [ (M : 2: 5 |n. |
he. pr gesanra deBeSrbistld b ellonblRierar iR LG o kRt s pRafES Y op”
3) the gpadidre dorinmgl fgom upetoaisrile ewareiechdwvfdrimidield toyidd akansaparaadii of thet he titl e

o5 5L R0 Rl 308y 8 LRIt LS i

4-tert 4BBRgKMear)bonyl am no- 1- (4-i sopropyl - benzenesul fonyl) - pi peri di ne- 4-car
boxylic acid nmethyl ester |In analogy to the procedure described for the
synt he%}g1 ofe 7%— tert - But oxycar bonyl am no- 1-

(tol ueres ARy onyl) - pi peri di ne-4-carboxylic acid nmethyl ester (exanple 77,
step 1) the title 10 conpound was prepared from

4-t er t - BuAminee b todusple absuifonpl) gepdrdiime 4 4adaxpoxacld @-aoiditylephepyl) estide;

(co hClhal ai |l abl e) and 4-1sopropyl - benzenesul fonyl chloride
(co1mrh§’figchér§%ai | able). M5 (me): 441.2 [(M+H) +1. step 2:

[ 1- (4- 1 sopropyl - benzenesul fonyl) - 4- (4-i sopropyl - phenyl car banoyl) - pi peri di n-
4-yl|l -carbamc 15 acid tert-butyl ester WD 2011/012602PCT/ EP2010/ 060854

-94- o NO
A
m\l/s\\ HCI
O

O

H,N

step 1:

4-tert-Butoxycarbonylamino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl ester
+O
o
HN
N— 4< >7
0
/ )

15 A mixture of 0.5 g (1.936 mmol) 4-tert-Butoxycarbonylamino-piperidine-4-carboxylic acid

O

methyl ester, 0.387 g (2.03 mmol) p-toluenesulfonyl chloride and 0.587 g (5.8 mmol) NEt; in 6
mL DCM was stirred at room temperature over night. DCM and NaHCOj; aq. was added and the
organic layer was separated and dried with MgSO.. After evaporation the residue was dried under
high vacuum and used without further purification. 0.796 g (95 %) of the title compound was

20 obtained as white foam. MS (m/e): 413.2 [(M+H)"].

step 2:



In anal ogy to the procedure of the synthesis of
[4-(4-tert-Butyl -phenyl carbanoyl)-1-(tol uene-4- sul fonyl)-piperidin-4-yll

- car bam cwacepd/miesoe- but yl ester (exanple 77, step 2) thecCriEPk@overspound was
prepared from

4-tert-But oxycarbonyl am no- 1- (4-i sopr ep¥H - benzenesul f onyl) - pi peri di ne-4- 5
carboxylic acid nethyl ester through cleavage of the ester functionality

wi t h KOH (aneltSuivd gduesyltarbamdd ) -d eupluemg4 wilfényd)- pipopdiapi vt aaranne acid tert-

(conneq;i %&]?available). M5 (nfe): 544.3 RM+H)+1. step 3: In anal ogy to

t he pro@@’ur described for the renoval of the Boc-group (exanple 77, step

3) the 10 protecting group was renoved with HCL in dioxane to afford the

title conpound as white solid. (me): 444.4 RWH)+1. Exanple 84

4- Am no- pi peridine-1,4-dicarb ig acid 4-p-tolylam de 1-
(4-trifluoronmethoxy-phenyl)- anfdel._hydrochloride step 1: WO

2011/ 012602PCT/ EP2010/ 060854 - 95- anal ogy to the procedure described for

t he synt hesi s of 4-tert-ButoxycarH am nait 1-

(tol uene-4-sul fonyl)-pi peri di ne-4- c#x box FT% A et hyl ester (exanple 77,
step 1) the title conmpound was p r fram
4-tert-Butoxycarbonyl am no- pipefi di ige- 4- carboxylic acid nethyl 5 ester
(comrercially avail abl e) r@, ri fluoromet hoxy) phenyl isocyanate
(commercially avail abl e). ye): 462.2 [(M-H) +1. step 2:

[ 4- p- Tol yl car banoyl-1- (4-tri/f | uoronet hoxy- phenyl car banoyl) - pi peri di n-4-yl |
-carbamc acid tert-butyl eASter In analogy to the procedure of the
synthesis of [4-(4-tert-Butyl-phenyl carbanoyl)-1-(tol uene-4-

sul fonyl)-piperidin-4-yll -carbamc acid tert-butyl ester (exanple 77, step
2) the A lidt@recampOBRd 1 Was ninslpared-Jut®icarbonylamino- 1 -(toluene-4-sulfonyl)-

4-tert-But oxycar bonyl am no-1-(4-trifl uor t - phenyl car banoyl) -

pi pet i dﬁlﬁfékdﬁec‘g'%%?gﬂ}cécg]c‘ﬁathgﬂﬁw g tles M@%ﬁ E-dh 9 g5UBS Of Hethaneler

functi and add/wittet WaddrteliFoand hsi S BQUETHMARI e a6 8iified ¢ithi dcBtic acid and

4 methyl aniline (commrcially avalable), & (wie): o363, [{Mihthy VO
18.8 mg (0.309 mmol) DMAP and 23 mg (0.154 mmol) 4-tert.-butyl aniline was added and the

mixture was shaken for 24 h at room temperature. The mixture was evaporated to dryness and

10 subjected to purification by preparative HPLC on reversed phase eluting with a gradient formed
from acetonitrile, water and formic acid to yield after evaporation of the product containing

fractions 7.9 mg (10 %) of the title compound. MS (m/e): 530.2 [(M+H)"].
step 3:

A mixture of 7.9 mg (0.015 mmol) [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-sulfonyl)-

15 piperidin-4-yl|-carbamic acid tert-butyl ester and 0.15 mL HCl in dioxane (4N) was stirred at 60
°C over night. Diethyl ether was added and the precipitate was filtered, washed with diethyl ether
and dried to afford 4.5 mg (65 %) of the title compound. MS (m/e): 430.3 [(M+H)"].

Example 78

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;
20  hydrochloride



step 3: In analogy to the procedure described for the renoval of the
Boc-group (exanple 77, step 3) the protecting group was renoved with HCL in
di oxane twoabfienesoehe title conpound as white solid. MSPCRIEPR010ARBSL
[ (MtH) +1. 5 Exanple 85 4- Am no- pi peridine-1, 4-di carboxylic acid 4-
[ (4-i sopropyl - phenyl)-am del 1- [ (4- -804 fl uoronet hoxy- phenyl)-am dej;
hydrochl oride I n anal ogy to the procedure of the synthesis of
[4-(4-tert-Butyl - phenyl carbanoyl)-1-(tol uene-4- 10
sul fonyl)-piperidin-4-yll -carbamic acid tert- ester (exanple 77, step
2) the title compound mas/orepared from 4
4-tert-Butoxycarbonyl am 4-trifluoronst henyl car banoyl) -
pi peri di ne- 4-carboxyVic 2 et gy | Ert%gough cl eavagel of the ester
functionality wth KOH ant=sdbsequent amj|de @oupling with
4-isopropyl -aniline (comrerciall | e) followed by the renoval of the
protecting group with HCL in di 8xp to afford the title conpound. M5
(me): 15 465.2 [(M-H) +1. Exanpl e 86 4- Am no- pi peri di ne-1, 4-di carboxylic
acid 4-[ (4- tert-butyl-phenyl)-amde] 1- [ (4-
trifluoromethoxy-phenyl)-am de]; hydrochloride
2011/ 012602PCT/ EP2010/ 060854 -97- I n anal ogy to t he procedure of the
synt hedN&ngpgy ®- ttlapf%?@urséﬁgﬁrlb%Ewlpwpﬁéeﬁwi? AQ0inp - fefysner4-sulfonyl)-
sul f On)f)l—]_)eTﬂllIQe‘IJC%BXﬁICyal d (4Ct@fthﬁiﬁlcplﬁﬁyl§i—ahﬁaé hb@torhlofidb efxal@rmMlige tfife St ep
2) the title conmpound prepared from
4-tert cemp@%péaf@bawyﬂ%fw 4-ted-Buto Ry e BramHk - phesngt s oapo yiyeridsne-
pi pey i QL&%&VE§§8@¥%Jah$I@W @tegas byd 4 8pedpyl-HhBHE il sﬁﬁééﬁg@nt(ﬂea{'e{};% o afeer

se

functionality with uent .amde coupling wt

4- t er t Bos@ruD- wiydh quéém%ﬂkq% MrEYVdi | abl e) fol | owed by the renoval of
the protecting group with HCL in dioxane to afford the title conpound. M5
(nie) Bi9ok AVHH) +1. Exanpl e 87 104- Am no- pi peri di ne-1, 4-di carboxylic acid
1- ter%-ButyI phenyl) am del 4- [(4-fluoro- phenyl)-am de];

hydrochl ri.de

A-tert meémﬂvrwmw RIBEHEPE-AatRAY i (P RRoRBY TP g ped P liithe- 4- ca
rboxyl ingdaghmbrile net hyl ester

H N HCI
o
o

In analogy to the procedure described for the synthesis of 4-Amino-1-(toluene-4-sulfonyl)-

10

piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide; hydrochloride (example 77) the title

compound was prepared from 4-tert-Butoxycarbonylamino-1-(toluene-4-sulfonyl)-piperidine-

4-carboxylic acid (example 77, step 2) and 4-isopropoxy-aniline with subsequent cleavage of the
15  Boc group with HCIL. MS (m/e): 432.3 [(M+H)"].

Example 80

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-
amide; hydrochloride



WO 2011/ 012602PCT/ EP2010/ 060854 -98- I n analogy to the procedure described
for the synthesis of 4-tert-Butoxycarbonyl am no-1-

(t ol uene-wo=0i1fwamepl) - pi peri di ne-4-carboxylic aci d net hylPCegtPer10/e08ahpl e 77,
step 1) the title conmpound was prepared from

4-tert-But oxycarbonyl am no- pi peri di ne-8}tcarboxylic acid nethyl 5 ester
(comercially available) and 4-tert.-butyl phenyl isocyanate (commercially
avai lable). Ms (nfe): 434.4 [(MH) +1. step 2:

[ 1-(4-tert-Butyl - phenyl car banoyl) - 4- (4-fl uor o- phenyl car banoy1) - pi peri di n- 4-

yll -carbam c acid ter{-lputyl ester 10 In a to the procedure of the
synthesis of [4-(4-t - But y=phenyl car banpy1) ol uene- 4-
sul fonyl) - pi peri di n- 4-y® ham ¢ aci d té% < este%Cfexanple 77, step

2) the title conmpound was RrepdrefHf rom N7 \
4-tert-Butoxycarbonyl am no- 1-(4-text-lbuty -pﬁ%nylcarbannyl)-piperidine-4-
carboxylic acid nethyl ester thrgdgh/C vage of the ester functionality
with KOH and 15 subsequent am de ctwpling with 4-fluoro-aniline
(comercially available). M5 (me): 514.6 [(M-H)+1. WO

2011/ 012602PCT/ EP2010/ 060854 -99- In analogy to the procedure described for
the re gn\aa;hlﬂgf totthe pBred gt dugribek forphesynthesis bep-ARinbhie(tpluehedtsuifgngy-oup was
removed.witl H?

1 i i t fford t tit ] i id. M5
(o) - Pt ppatic SRk & BN Ay rotitss bEOGMRAH Cad Bl SR “act o
1- I[ (4-cb$fpb;aiﬁdlk/mk pﬁbiﬂ@Wﬁ)mﬁﬂitﬁi@]B%m@?r@bMﬂ@}ﬂﬁrﬂﬁl—(hﬂlﬁﬂrﬁal?!;ﬂfdn@ib—piperidine—
ana r. eaur S esis o . .
S e RS FERUT P ey YA RSy CaRlsthpsy amiling it subsoswep sl agey ||
-carbam&@m%?ibﬁﬁpWﬁbmﬂmlNBShﬁ@:@&%&WDM%H?ﬂ. step 2) the title conpound 10
was prepared from

4-tert-Buto ﬁarbonylanino-l-(4-tert-buty|-phenylcarbannyl)-piperidine-4-
carbox}gg@pgé¥d met hyl ester through cl eavage of the ester functionality
wi th KOH and

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide

10 In analogy to the procedure described for the synthesis of 4-Amino-1-(toluene-4-sulfonyl)-
piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide; hydrochloride (example 77) the title
compound was prepared from 4-tert-Butoxycarbonylamino-1-(toluene-4-sulfonyl)-piperidine-
4-carboxylic acid (example 77, step 2) and 4-ethyl-aniline with subsequent cleavage of the Boc
group with HCl. The compound was purified with preparative HPLC on reversed phase. MS

15 (m/e): 402.4 [(M+H)"].

Example 82

4-Amino-4-(4-isopropyl-phenylcarbamoyl)-piperidine- 1-carboxylic acid benzyl ester;
hydrochloride



subsequent am de coupling wth 4-nethyl-aniline (comercially avail abl e)
foll owed by the renoval of the protecting group with HCL in dioxane to
af ford t wotntlea2e@enpound. MS (nme): 409.4 [ (M-H) +1. 15PEX&PRI16/08854
4- Am no- pi peridine-1, 4-di carboxylic acid 1- [(4-tert-butyl-phenyl)-am de]
4- [(4-isopropyl phenyl)-am de]; hydrochRoride WO
2011/ 012602PCT/ EP2010/ 060854 -100- was prepared from
4-tert-Butoxycarbonyl am no-1-(4-tert- but¥j phenyl car banoyl) - pi peri di ne- 4-
carboxylic acid nmethyl ester through eavage of the ester functionality
wi th KOH and subsequent am de coyplin (th 4-isopropyl<aniline
(commercially available) fo ol by nmoval of t hot ecti ng group
with HC1 in di oxane to af he tlftile cogpound, M5 : 5 437.3
[ (MtH) +1. Exanpl e 90 A pi per il Carbexyl e aci d bis-
[ (4-tert-butyl-phenyl)Jam d& hydrochlorld;jgé anal ogy to the procedure of
the synthesis of [4-(4 tert-ButyI phenyl car banoyl) - 1- (t ol uene-4- 10
sul fonyl)-piperidin-4-yll -carbamc acid tert-butyl ester (exanple 77, step
2) the title compound was prepared from
4-tert - Eﬁtoxycarbonylanlno 1-(4-tert-butyl - phenyl car banoyl) - pi peri di ne- 4-
carboxy c acid nethyl ester through cleavage of the ester functionality
wi th KOH and subsequent amide coupling with 4-tert.-butyl-aniline
( commerdetert Bytogxcaitioaplagliné-dt (4osertopyl-nhisaylcatramayl) ofiparidenep t-oabokylisgicyr oup
mnth H%%n leg&pxane to afford the title conpound. M5 (nme): 15 451.3

nple 91
4 Anlno 1- (2 chloro benzenesul f onyl) - pi peri di ne-4-carboxylic acid
(3-trifluoronethyl phenyl)-am de WD 2011/ 012602PCT/ EP2010/ 060854 - 101-
4-tert-But oxycarbonyl am no- 1- 7 or enzenesul fony1l) - pi peri di ne- 4- car box
ylic acid O HNO HO A m xture ‘ 78ymol )
4-tert-Butoxycarbonyl am no-yi pée e 4- carbox I|c acid nethyl ester, 1.72

g (8.1 mol) 2- chlorobenzen-sulfon x%? 6 g (23 mMmol) NEt3 in
30 nmL

A mixture of 3.78 g (10 mmol) 4-tert-Butoxycarbonylamino-piperidine-1,4-dicarboxylic acid
monobenzyl ester (commercially available), 1.76 g (13 mmol) 4-isopropyl-aniline (commercially
available), 2.1 g (11 mmol) EDCI and 1.36 g (11 mmol) DMAP in 50 mL THF was stirred at
room temperature over night. After concentration of the mixture ethyl acetate and water was

10 added. The mixture was extracted with ethyl acetate and the combined organic fractions were
dried with MgSO, and evaporated. The residue was purified over silica eluting with a gradient
formed from ethyl acetate and hexane to afford after evaporation of the product containing
fractions 2.85 g (57 %) of the title compound as white solid. MS (m/e): 496.3 [(M+H)"].

step 2:

15 Inanalogy to the procedure described for the removal of the Boc-group (example 77, step 3) the
protecting group was removed with HCI in dioxane to afford the title compound as white
crystals. MS (m/e): 396.2 [(M+H)"].

Example 83

4-Amino-1-(4-isopropyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
20 amide; hydrochloride



5 DCM was stirred at roomtenperature over night. DCM and NaHCO3 ag. was
added and the organic phase was dried with MgSO4 and evaporated. The ester
(M5 (M e)wo48B/@2¢0¢ MHH) +1) was used wi t hout further purPCIrERRI10060834 g Of
t he crude product was dissolved in nethanol and 2.7 nL KOH ag. (5M, 30 niL
wat er and 10 nL THF was added and the -fi3xture was stirred at 55 C for 5 h.
The organic sol vents were renoved under vacuum and acetic acid was added.
The m xture 10 was extracted with ethyl acetate and the conbi ned organic
phases were washed with water, dried with My504 and evaporated to yield
2.87 g of the title conmpound as white foam MS (me): 419.1 [(M-H) +1 step
2: In analogy to the procedure of the sypthesis of
[4-(4-tert-Butyl-phenyl carbanmoyl)-1- (N6} uene-4- 15
sul fonyl) - pi peridin-4-yl| ert-butyl ester (exanple 77, step
2) the title conpound was et e
4-tert-Butoxycarbonyl am n 2- chlior Nenesulfonyl) pi peri di ne- 4-
carboxylic acid throtogh-a e coupﬂ ng wth r onet hyl -ani |l i ne
(comrercially avail abl ¢) foll owed by the reﬁnval he protecting group
with HC1 in dioxane to afford the title conmpound ’ ification with
preparative HPLC on reversed phase eluting with a gradigent 20 fornmed from
acetonitrile, water and NEt3. M5 (nfe): 462.1 [(MtH)+1.' I n anal ogy to the
procedure described for the synthesis of
4- Am no- 1- (2- chl or obenzenesul f ony1l) - pi peri di ne-4-carboxylic acid
(3-trifluoronethyl-phenyl)-am de (exanple 91) further piperidine
derivatives have been synthesized through am de coupling with the
respect|v3725 starting materials as nentioned in table 2. The Boc group was
cl eaved previ ously described. Table 2 conprises exanples 92 to 105. WD
2011/ 012602PCT/ EP2010/ 060854 -102- Table 2: Ex Structure Chem cal Nane
St arl i Agtercel@pkahridRylaniifd- 1-(4-idephopyl cbehzeneRlfonlyl) gpiperidinenzertesylid aid |

- pi peri ghﬂeae carboxylic acid (3-ethyl-

A\
HNA

O

In analogy to the procedure described for the synthesis of 4-tert-Butoxycarbonylamino-1-
(toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl ester (example 77, step 1) the title

10 compound was prepared from 4-tert-Butoxycarbonylamino-piperidine-4-carboxylic acid methyl
ester (commercially available) and 4-Isopropyl-benzenesulfonyl chloride (commercially
available). MS (m/e): 441.2 [((M+H)"].

step 2:

[1-(4-Isopropyl-benzenesulfonyl)-4-(4-isopropyl-phenylcarbamoyl)-piperidin-4-yl | -carbamic
15 acid tert-butyl ester



phenyl) -am de 422.1 4-tertButoxycarbonyla mno-1 - (2- chloro-
benzenesul fonyl) _p iperidine-4- carboxylic acid and 3-Et hyl phenyl am ne
(comrer civabl2g11z200 2602 abl €) [\ NS I PCT/EP2010/060854

-94.

~

Nm
[¢]
N
~
O //S
O

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound
was prepared from 4-tert-Butoxycarbonylamino-1-(4-isopropyl-benzenesulfonyl)-piperidine-4-

5 carboxylic acid methyl ester through cleavage of the ester functionality with KOH and
subsequent amide coupling with 4-isopropyl-aniline (commercially available). MS (m/e): 544.3
[(M+H)"].

step 3:

In analogy to the procedure described for the removal of the Boc-group (example 77, step 3) the
10  protecting group was removed with HCl in dioxane to afford the title compound as white solid.
MS (m/e): 444.4 [(M+H)"].

Example 84

4-Amino-piperidine-1,4-dicarboxylic acid 4-p-tolylamide 1-[(4-trifluoromethoxy-phenyl)-
amide]; hydrochloride

o,
3027 -

15

step 1:

4-tert-Butoxycarbonylamino- 1-(4-trifluoromethoxy-phenylcarbamoyl)-piperidine-4-carboxylic

acid methyl ester



0

93 oH2Ili NHo NI/ s 4 0 4-Amno-1 -(2- chloro- b enzenesul fonyl

) - pi peridine-4- carboxylic acid (4-ethyl- phenyl) -amde 422.1
4-t ert Butweyoerrihosegl a m no-1 - (2- chl orobenzenesul f onyPLTAPR@e06@5NE- 4-
carboxylic acid and 4-Ethyl phenyl ami ne (commercially avail abl e)

10

15

-95-

=

2o
TOpgy
1.

F

In analogy to the procedure described for the synthesis of 4-tert-Butoxycarbonylamino-1-
(toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl ester (example 77, step 1) the title
compound was prepared from 4-tert-Butoxycarbonylamino-piperidine-4-carboxylic acid methyl
ester (commercially available) and 4-(trifluoromethoxy)phenyl isocyanate (commercially
available). MS (m/e): 462.2 [(M+H)"'].

step 2:

[4-p-Tolylcarbamoyl-1-(4-trifluoromethoxy-phenylcarbamoyl)-piperidin-4-yl | -carbamic acid
=
H NAO
H
N N
NH \n/
O

tert-butyl ester

F——F

F

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound
was prepared from 4-tert-Butoxycarbonylamino-1-(4-trifluoromethoxy-phenylcarbamoyl)-
piperidine-4-carboxylic acid methyl ester through cleavage of the ester functionality with KOH
and subsequent amide coupling with 4-methyl-aniline (commercially available). MS (m/e): 537.3
[(M+H)"].



WO 2011/ 012602PCT/ EP2010/ 060854 -103- Ex Structure Chem cal Nanme Starting
material 94 ili NHO N/ s 4 o0ocl lei 4-Amno-1 -(2- chloro-
benzenesuWbanulo1}eopi peri di ne-4- carboxylic acid (4-fl uorcT/Erh@npbissam de
412.1 4-tertButoxycarbonyla m no-1- (2- chlorobenzenesul fonyl)
- pi peridi ne-4- carboxylic acid and 4- FP@&or ophenyl am ne (commercially
avai l able) 95 cl

step 3:

In analogy to the procedure described for the removal of the Boc-group (example 77, step 3) the
protecting group was removed with HCI in dioxane to afford the title compound as white solid.
MS (m/e): 437.2 [(M+H)"].

5 Example 85

4-Amino-piperidine-1,4-dicarboxylic acid 4-[(4-isopropyl-phenyl)-amide] 1-[(4-
trifluoromethoxy-phenyl)-amide|; hydrochloride

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
10 sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound

was prepared from 4-tert-Butoxycarbonylamino-1-(4-trifluoromethoxy-phenylcarbamoyl)-

piperidine-4-carboxylic acid methyl ester through cleavage of the ester functionality with KOH

and subsequent amide coupling with 4-isopropyl-aniline (commercially available) followed by

the removal of the protecting group with HCl in dioxane to afford the title compound. MS (m/e):
15 465.2 [(M+H)"].

Example 86

4-Amino-piperidine-1,4-dicarboxylic acid 4-[(4-tert-butyl-phenyl)-amide] 1-[(4-
trifluoromethoxy-phenyl)-amide|; hydrochloride



ilk HNHNHo NN/ s 4 o C lei 4-Amno-1 -(2- chloro- benzenesul fonyl

) - pi peridine-4- carboxylic acid (4-chloro- phenyl)-am de 428.1

4-t ert Butweyoerrihesegl a m no- 1- (2- chl orobenzenesul f onyl PCTiPR@&0i0cissE- 4-
carboxylic acid and 4-Chl orophenyl am ne (commercially available) WO
2011/ 012602PCT/ EP2010/ 060854 - 104- Ex -9Btructure Chem cal Nane Starting
material 96

H20

OﬁN:N HN\©7L -
Fes
-

F

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound
was prepared from 4-tert-Butoxycarbonylamino-1-(4-trifluoromethoxy-phenylcarbamoyl)-

5 piperidine-4-carboxylic acid methyl ester through cleavage of the ester functionality with KOH
and subsequent amide coupling with 4-tert.-butyl-aniline (commercially available) followed by
the removal of the protecting group with HCl in dioxane to afford the title compound. MS (m/e):
479.2 [(M+H)"].

Example 87

10 4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-[(4-fluoro-
phenyl)-amide]; hydrochloride

/O/F
7L©\NH HN
)\ HCI
N
o o)
NH

2

step 1:

4-tert-Butoxycarbonylamino-1-(4-tert-butyl-phenylcarbamoyl)-piperidine-4-carboxylic acid
15 methyl ester



O H-12N No N- ii s ii 0 C 4-Amno-1-(2- chloro- benzenesul f onyl

) - pi peridine-4- carboxylic acid (4-isopropoxy- phenyl)-am de 452.2

4-t ert Butweyoerriesegl a m no- 1- (2- chl oro- benzenesul f onyl PCTiPR@&0i0cissE- 4-
carboxylic acid and 4- |sopropoxyphenylam ne (commercially available) 97 0
HHZN No I/ N-s ii O -98-

X
Q HNAO
Q

H
\ N N
\n/

O

In analogy to the procedure described for the synthesis of 4-tert-Butoxycarbonylamino-1-
(toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl ester (example 77, step 1) the title
compound was prepared from 4-tert-Butoxycarbonylamino-piperidine-4-carboxylic acid methyl

5 ester (commercially available) and 4-tert.-butyl phenyl isocyanate (commercially available). MS
(m/e): 434.4 [(M+H)"].

step 2:

[1-(4-tert-Butyl-phenylcarbamoyl)-4-(4-fluoro-phenylcarbamoyl)-piperidin-4-yl]-carbamic acid

X

A,

I\LQ N\g/N

10 F

tert-butyl ester

O

N

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound
was prepared from 4-tert-Butoxycarbonylamino-1-(4-tert-butyl-phenylcarbamoyl)-piperidine-4-
carboxylic acid methyl ester through cleavage of the ester functionality with KOH and

15 subsequent amide coupling with 4-fluoro-aniline (commercially available). MS (m/e): 514.6
[(M+H)"].

step 3:



ci 4-Amno-1 -(2- chloro- benzenesul fonyl )-piperidine-4- carboxylic acid
(4- difluoronmethox y-phenyl)- am de 460.1 4-tertButoxycarbonyla m no-1- (2-
chl or oberoneswlit@nyl ) - pi peri di ne-4- carboxylic acid amdTAP2010/060854
Di fl uor omet hoxy -phenyl am ne (commercially available) WO
2011/ 012602PCT/ EP2010/ 060854 - 105- Ex -+ ucture Chem cal Nane Starting
material 98 . NHo Nd S 4 o 4- Am no-1 -(2- chloro-

In analogy to the procedure described for the removal of the Boc-group (example 77, step 3) the

protecting group was removed with HCI in dioxane to afford the title compound as white solid.
MS (m/e): 413.3 [(M+H)"].

Example 88

5  4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-p-tolylamide;

hydrochloride
7LQ\NH HN/©/
)\ HCI
N
o o
NH,

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound

10 was prepared from 4-tert-Butoxycarbonylamino-1-(4-tert-butyl-phenylcarbamoyl)-piperidine-4-
carboxylic acid methyl ester through cleavage of the ester functionality with KOH and
subsequent amide coupling with 4-methyl-aniline (commercially available) followed by the
removal of the protecting group with HCl in dioxane to afford the title compound. MS (m/e):
409.4 [(M+H)"].

15 Example 89

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-[(4-isopropyl-
phenyl)-amide]; hydrochloride

H,N
0
OYCN\{

NH HN\©7L HCl

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
20 sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound



benzenesul fonyl )-piperidine-4- carboxylic acid (4-propyl- phenyl)-am de
436. 2 4-tertButoxycarbonyla m no-1- (2- chl orobenzenesul fonyl)
- pi peri diwe-2d4t1/ma60Roxyl i ¢ acid and 4-Propyl phenyl am ne @compesioioaissy
available) 99 o Ill* NHO NN/ S4 0 a0 4-Amno-1 - (2- chloro-
benzenesul fonyl )-piperidine-4- carboxMOic acid i ndan-5-yl am de 434.1
4-tert But oxycarbonyla m no-1- (2- chloro-benzenesul fonyl) -piperidine-4-
car boxyas praparad faod 4+ tactalhatbxycyibanylamifa-o dereaitaltylyphaugicirdbheyl) - pieridine-4-
2011/ Olcgr(?)%)quf:i%gc% 1%9&’197{ & eor%?r%u?gl%gl%évage of the ester functionality with KOH and
subsequent amide coupling with 4-isopropyl-aniline (commercially available) followed by the
removal of the protecting group with HCl in dioxane to afford the title compound. MS (m/e):

5 437.3 [((M+H)"].

Example 90

4-Amino-piperidine-1,4-dicarboxylic acid bis-[(4-tert-butyl-phenyl)-amide]|; hydrochloride

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
10 sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound
was prepared from 4-tert-Butoxycarbonylamino-1-(4-tert-butyl-phenylcarbamoyl)-piperidine-4-
carboxylic acid methyl ester through cleavage of the ester functionality with KOH and
subsequent amide coupling with 4-tert.-butyl-aniline (commercially available) followed by the
removal of the protecting group with HCl in dioxane to afford the title compound. MS (m/e):
15 451.3 [(M+H)'].

Example 91

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (3-trifluoromethyl-
phenyl)-amide

F Cl
F H N o)
N I
—S
F Il
o) o)

20 step 1:



Ex Structure Chem cal Name Starting material 100 ONH s O 4-Amno-1 -(2-
chl oro- benzenesul fonyl ) -piperidine-4- carboxylic acid (4-vinyl- phenyl)
-am de 458020d/a1e60 But oxycar bonyl a mi no-1 - (2- chl or obenz@Eresiobassy| )

- pi peridine-4- carboxylic acid and 4-Vinyl phenyl am ne (commercially
available) 101 NHO N/ S 4 0 4-Ampdli -(2- chloro- benzenesul f onyl

) - pi peridine-4- carboxylic acid (6-isopropyl pyridin-3 -yl) - amde 437.1
4-t er t Buteoxtaxwarbonglamine-11(2-ch{@o-benzenesulfonyl)-piperidine-4-carboxylic acid

<

HN O

HO
0 Cl
N 7/
0 s

//
o

A mixture of 2 g (7.8 mmol) 4-tert-Butoxycarbonylamino-piperidine-4-carboxylic acid methyl
ester, 1.72 g (8.1 mmol) 2-chlorobenzenesulfonyl chloride and 2.36 g (23 mmol) NEt; in 30 mL
5 DCM was stirred at room temperature over night. DCM and NaHCOs3 aq. was added and the

organic phase was dried with MgSOy and evaporated. The ester (MS (m/e): 433.3 [(M+H)"]) was
used without further purification. 3 g of the crude product was dissolved in methanol and 2.7 mL
KOH aq. (5M), 30 mL water and 10 mL THF was added and the mixture was stirred at 55 °C for
5 h. The organic solvents were removed under vacuum and acetic acid was added. The mixture

10 was extracted with ethyl acetate and the combined organic phases were washed with water, dried
with MgSO, and evaporated to yield 2.87 g of the title compound as white foam. MS (m/e): 419.1
[(M+H)"]

step 2:

In analogy to the procedure of the synthesis of [4-(4-tert-Butyl-phenylcarbamoyl)-1-(toluene-4-
15  sulfonyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (example 77, step 2) the title compound

was prepared from 4-tert-Butoxycarbonylamino-1-(2-chloro-benzenesulfonyl)-piperidine-4-

carboxylic acid through amide coupling with 3-trifluoromethyl-aniline (commercially available)

followed by the removal of the protecting group with HCl in dioxane to afford the title

compound after purification with preparative HPLC on reversed phase eluting with a gradient
20 formed from acetonitrile, water and NEt;. MS (m/e): 462.1 [(M+H)"].

In analogy to the procedure described for the synthesis of 4-Amino-1-(2-chloro-

benzenesulfonyl)-piperidine-4-carboxylic acid (3-trifluoromethyl-phenyl)-amide (example 91)

further piperidine derivatives have been synthesized through amide coupling with the respective
25 starting materials as mentioned in table 2. The Boc group was cleaved as previously described.

Table 2 comprises examples 92 to 105.



chl or obenzenesul f onyl )

- pi peri di ne-4-

6-1sopropyl pyridin-3 - ylam ne (commercially avail abl e)
2011/ 012680RaT/ERDR10/ 060854 - 107- Ex Structure Chem calPCREPe018060854 Ng

mat eri al

102 2N o s 08 0 ci 4-Amno-1 -(2- chloro-

carboxylic acid and
WO

benzenesul f onyl

) - pi peridine-4- carboxylic acid [442,2102- trifluoro-1,1- dinmethyl- ethoxy)
-am de 520.2 4-tertButoxycarbonyla m no-1- (2-

chl or odabkenesul f onyl )
Trifluoro-1,1- dinethyl-ethyl)

%

- pi peridine-4- carboxylic acid and 4- (2,2, 2-

phenyl am ne (commercially available) 103 o

Ex Structure Chemical Name | Starting material
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
c benzenesulfonyl chloro-
H,N ﬁ )-piperidine-4- benzenesulfonyl)
922 i < >N_ﬁ carboxylic acid | -Piperidine-4-
” Y © (3-ethyl- carboxylic acid
phenyl)-amide | and 3-Ethyl-
phenylamine
422.1 (commercially
available)
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
o benzenesulfonyl chloro-
)-piperidine-4- benzenesulfonyl)
23 //®/ NH N\//S// carboxylic acid -piperidine-4-
o) (4-ethyl- carboxylic acid
phenyl)-amide | and 4-Ethyl-
phenylamine
422.1 (commercially

available)




S0 %o HN 11, 4-Anmino-1 -(2- chloro- benzenesul fonyl ) -piperidine-4-
carboxylic acid (4- trifluoronethox y-phenyl) - amde 478.1

4-t ert Butweyoerrihesegl a m no- 1- (2- chl orobenzenesul f onyl PCTiPR@&0i0cissE- 4-
carboxylic acid and 4- Trifluoronethox y-phenylam ne (conmercially

avail able) WD 2011/012602PCT/ EP2010/ 683854 - 108- Ex Structure Chemi cal
Name Starting material 104 Zi 0 e5f Z Z--Z Cl--- 0
Ex Structure Chemical Name | Starting material
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
o N benzenesulfonyl | chloro-
>A©\j P ol )-piperidine-4- benzenesulfonyl)
94 F/Q/NH \//S/ carboxylic acid -piperidine-4-
o) (4-fluoro- carboxylic acid
phenyl)-amide and 4-Fluoro-
phenylamine
412.1 (commercially
available)
4-tert-
4-Amino-1-(2- | Butoxycarbonyla
chloro- mino-1-(2-
o "N benzenesulfonyl | chloro-
>A©\j //O o )-piperidine-4- | benzenesulfonyl)
9 C|/®/NH \//S carboxylic acid | -Piperidine-4-
Y (4-chloro- carboxylic acid
phenyl)-amide and 4-Chloro-
phenylamine
428.1 (commercially
available)




Cr.) SI) 4-Amno-1 -(2- chloro- benzenesul fonyl )-piperidine-4- carboxylic
acid (4-butyl- phenyl)-am de 450.2 4-tertButoxycarbonyla mno-1 - (2-

chl or obermoneswlit@nyl ) - pi peri di ne-4- carboxylic acid amRGT/EP2010/060854

4- But yl phenyl ami ne (conmmercially available) 105 0 N O so NH 2Q HN1110
4-Am no-1 - (2- chloro- benzenesul f onyl04}- pi peri di ne-4- carboxylic acid

[442,2,2- trifluoro- ethoxy)- phenyl] -am de 492.2 4-tertButoxycarbonyl a
m no-1 1 (2- |chlorobenzenesul fonyl) -piperid ne-4- carboxylic acid and
442,2,21 ¥Kifluoro-ethyl)StrpHery|l am ne (conmekdraidayNawgi||l lsrte)g mEgEnpl e
106 4- Am no4pi peridine-1, 4-dicarboxylic acid 1- [(4-flugro-phenyl)-am del
4- [(4-1sopropyl phenyl)-am de]; hydrochloride
4-tert-
Butoxycarbonyla
4-Amino-1-(2- mino-1-(2-
chloro- chloro-
H HN o A benzenesulfonyl benzenesulfonyl)
o ) 0 carboxylic acid carboxylic acid
(4-isopropoxy- and 4-
phenyl)-amide Isopropoxy-
4520 phenylamine
(commercially
available)
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
benzenesulfonyl chloro-
H HN o A )-piperidine-4- benzenesulfonyl)
i N N\é/\@ carboxylic acid piperidine-4-
97 )\ o o (4- .
o carboxylic acid
difluoromethox
and 4-
y-phenyl)- Difluoromethoxy
amide .
-phenylamine
460.1 (commercially
available)
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WO 2011/ 012602PCT/ EP2010/ 060854 Table 3: Ex Structure

Starting material 107 a itH ....,..... "N O HC 4-Am no-
di car boxywpcorai1e6oRi s- [ (4-1i sopropyl - phenyl) - am de];
[ 4- (4-1sopropyl phenyl car banoyl )-piperidin-4-yll

Chem cal

NCI H2N NH
Ex Structure Chemical Name | Starting material
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
o ™ benzenesulfonyl | chloro-
o )-piperidine-4- benzenesulfonyl)
100 //Q/ NH N\/S// carboxylic acid | -Piperidine-4-
/ 0/ (4-vinyl- carboxylic acid
phenyl)-amide | and 4-Vinyl-
phenylamine
452.2 (commercially
available)
4-tert-
4-Amino-1-(2- | Butoxycarbonyla
chloro- mino-1-(2-
o benzenesulfonyl | chloro-
)-piperidine-4- | benzenesulfonyl)
101 >/®/NH N\//// carboxylic acid | -Piperidine-4-

o (6-isopropyl- carboxylic acid
pyridin-3-yl)- | and 6-Isopropyl-
amide pyridin-3-

ylamine
437.1 (commercially
available)

Nanme

pi peri di ne-1, 4-

hy ¢coareawiocssA23. 3

- carbamc acid tert-butyl
ester and 1-1socyanat 04-i sopropyl benzelWé-(comercially avail able) 108 4.




1401 ci

4- Am

no-

phenyl)-am de] 4- [

(4-
[ 4- (4- 1 sopoapylpb@ay| car banoyl
ester and 1-Chloro-4-

I sopropyl -

pi peridine-1,4- dicarboxylic acid 1- [
phenyl) - am de] ;
) - pi peridi n-4-yl

( 4 - chloro -
hydr ochl ori de 415. 3

- car barir®raciogedses t - but yl

| socyanat obenzene (commercially available) 109 * 2 NH

bal 4- Amino-1 - (2- fluoro-benzyl)-105kperidi ne-4- carboxylic acid (4-
I sopropyl - phenyl ) amide; hydrochl oride 370.2 [4-(4-1sopropyl phenyl car banoyl
)-piperidin-#yll - carbamc acid tert-butyl| ester and 1-] Brononet hyl- 2-
f | uor o- beRzene (commer ci abiryctavai | abl e) WO REReNGIDEOPPCTHERAGIDAEEHE54
-112-
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
For benzenesulfonyl chloro-
F>S( /@/N HN )-piperidine-4- benzenesulfonyl)
[e] m o CaI‘bOXYhC acid -piperidine—4—
o N [4-(2,2,2
102 Y j@ il carboxylic acid
y tr'1ﬂuoro— 1,1- and 4-(2,2,2-
dimethyl- Trifluoro-1,1-
ethoxy)- dimethyl-ethyl)-
phenyl]-amide phenylamine
590.2 (commercially
available)
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
"o benzenesulfonyl chloro-
. O&( )-piperidine-4- benzenesulfonyl)
. \\s\\/N HN\Q\ carboxylic acid _piperidine-4-
o 3(F (4- carboxylic acid
F . trifluoromethox and 4-
y-phenyl)- Trifluoromethox
amide y-phenylamine
478.1 (commercially

available)




Ex Structure Chem cal Nane Starting material 110 02 * NH HCl ci 4-Amno-1 -
(2- chl oro-benzyl)- piperidine-4- carboxylic acid (4- isopropyl-phenyl) -
am de; hywopaotlwedode 386.2 [ 4-(4-1sopropyl phenyl car banopCT)EPRIIPA6G884 N- 4-yI |
- carbamc acid tert-butyl ester and 1- Brononet hyl-2- chloro-benzene

(comrercially available) 111 HC

pi peridi ne-4- carboxylic acid (4- isopropyl-phenyl)- amde; hydrochloride
Ex Structure Chemical Name | Starting material
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
benzenesulfonyl | chloro-
“ o 0 )-piperidine-4- benzenesulfonyl)
104 Q\#‘NQQJ\N/Q/\/\ carboxylic acid | -piperidine-4-
© NH, H (4-butyl- carboxylic acid
phenyl)-amide | and 4-Butyl-
phenylamine
450.2 (commercially
available)
4-tert-
4-Amino-1-(2- Butoxycarbonyla
chloro- mino-1-(2-
N benzenesulfonyl chloro-
. OL( )-piperidine-4- benzenesulfonyl)
W N HN\Q\O carboxylic acid piperidine-4-
105 Y% i [4-(2,2,2- o
\\/\F carboxylic acid
E trifluoro- and 4-(2,2,2-
ethoxy)- Trifluoro-ethyl)-
phenyl]-amide phenylamine
4920 (commercially
available)

02 NW& 4-Amino-1 -

(3- fluoro-benzyl)-

Example 106

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-fluoro-phenyl)-amide] 4-[(4-isopropyl-

phenyl)-amide]; hydrochloride



370. 3 [4-(4-1sopropyl phenyl carbanoyl )-piperidin-4-yll - carbamc acid
tert-butyl ester and 1- Brononethyl-3- fluoro-benzene (commercially
avai | abl eyo2a/aeio20 H2N 41, NH*I 4-Amino-1 - (4- trifl eormeealopbesss
benzyl) - pi peri di ne4-carboxylic acid (4-isopropyl- phenyl)-am de;
hydrochl ori de 420.2 [4-(4-1sopropyl pheldptcar banoyl )-piperidin-4-yll -
carbam c acid tert-butyl ester and 1- Brononethyl-4- trifluoronethyl benzene
(comrercially available) WD 2011/012602PCT/ EP2010/ 060854 -113- EX
Structure Chem cal Nanme Starting matemrcal 113 O HN

H,N

ot g,

step 1:

[4-(4-1sopropyl-phenylcarbamoyl)-piperidin-4-yl]|-carbamic acid tert-butyl ester

~ A

\/NH
0) 0]

5 A mixture of 2.84 g (6 mmol) 4-tert-Butoxycarbonylamino-4-(4-isopropyl-phenylcarbamoyl)-
piperidine-1-carboxylic acid benzyl ester (example 82, step 1) in 80 mL methanol was
hydrogenated with H, over Pd/C (10 %) for 2 h at room temperature. The mixture was filtered
off and evaporated to dryness to yield 1.94 g (94 %) of the title compound as off-white crystals.
MS (m/e): 362.4 [(M+H)"].

10 step 2:

[1-(4-Fluoro-phenylcarbamoyl)-4-(4-isopropyl-phenylcarbamoyl)-piperidin-4-yl]-carbamic acid
tert-butyl ester
H
N

~ A

-~
HN H

Y0

A mixture of 36 mg (0.1 mmol) [4-(4-Isopropyl-phenylcarbamoyl)-piperidin-4-yl]-carbamic

15 acid tert-butyl ester, 16.5 mg (0.12 mmol) 4-fluorophenyl isocyanate and 32 mg (0.31 mmol)



HCI 4- Am no-1 -(2- trifluoronethoxy_ benzyl)-piperidine- 4-carboxylic

acid (4-isopropyl- phenyl)-am de; hydrochloride 436.3

[ 4- (4- 1 sopoepylqpb@ny| car banoyl )-pi peridin-4-yll- car bamCe/EReI10/06@854 - but yl

ester and 1- Brononethyl-2- trifluoronethoxy -benzene (commrercially

available) NG * HH N2 4- Am no- 1-HQ2- trifl uoronethyl -

benzyl) - pi peri di ne- 4-carboxylic acid (4-isopropyl- (4-isopropyl-

phenyl )Nl%tﬁn'ind & ;thde)wlast grakeleat4d0m2Aeinperadirt soproghtl phergyhpantianwydryness the

% i Ip:c lpﬁg?m vrz]as SB@S ]f%rlf?ﬁ%g? }é%)fee})%rélv%e %l%js tnelreveizarg%l ;I)h%rsg a8 Hr?é Mh~2-
gradient formed from acetonitrile, water and HCOOH. The product containing fractions were

evaporated to yield 38.5 mg (77 %) of the title compound. MS (m/e): 499.3 [(M+H)+].
5 step 3:

In analogy to the procedure described for the removal of the Boc-group (example 77, step 3) the
protecting group was removed with HCI in dioxane to afford the title compound. MS (m/e):
399.2 [(M+H)"].

10 In analogy to the procedure described for the synthesis of 4-Amino-piperidine-1,4-dicarboxylic
acid 1-[(4-fluoro-phenyl)-amide| 4-[(4-isopropyl-phenyl)-amide]; hydrochloride (example 106)
further piperidine derivatives have been synthesized from the respective starting materials as
mentioned in table 3. The removal of the Boc group was done in analogy to the procedures as
previously described. In the cases were the final compounds were obtained as crystals

15  (hydrochloride salts) the compounds were filtered off, washed with diethyl ether and dried. In
the other cases the mixtures were evaporated and the residues were purified by preparative HPLC
on reversed phase eluting with a gradient formed from acetonitrile, water and either NEt; or
HCOOH. The product containing fractions were evaporated. The final products are shown in

table 3 and comprise examples 107 to 131.



WO 2011/ 012602PCT/ EP2010/ 060854 -114- Ex Structure Chem cal
| sopropyl - benzyl) -

mat eri al

115 NG 2 .

NH10 4- Am no-1 -

car boxyl iwoaeiidh1¢ed2 i sopropyl - phenyl) -

[ 4- (4-1sopropyl phenyl car banoyl

ester

116 02N 110, NH HO |
pi peri diabke-34- carboxylic acid (4-

(4-
am de;
) - pi peridin-4-yl|

(2-
i sopropyl - phenyl) -

chl or o-

hydr ochl ecraP2@946®54

- carbamc acid tert-butyl

and 1- Bronomet hyl-4- isopropyttllbenzene (commercial ly avail abl e)

Ns//C) e 4-Am no-1 - benzenesul fonyl) -
am de;

Ex Structure Chemical Name Starting material
[4-(4-1sopropyl-
4-Amino- phenylcarbamoyl
piperidine-1,4- )-piperidin-4-yl]-
>/®,NH“2“ dicarboxylic acid | carbamic acid
107 m\n/ﬂ . | bis-[(4-isopropyl- tert-butyl ester
° \O\( phenyl)-amidel; and 1-Isocyanato-
hydrochloride 4-isopropyl-
benzene
423.3 (commercially
available)
4-Amino- [4-(4-Isopropyl-
piperidine-1,4- phenylcarbamoyl
dicarboxylic acid 1- )-piperidin-4-yl]-
o FN Hel [(4-chloro- carbamic acid
108 m X phenyl)-amide] 4- tert-butyl ester
>/®/ \n/ [ (4-isopropyl- and 1-Chloro-4-
° ¢ | phenyl)-amide]; isocyanato-
hydrochloride benzene
(commercially
415.3 available)
[4-(4-1sopropyl-
4-Amino-1-(2- phenylcarbamoyl
fluoro-benzyl)- )-piperidin-4-yl]-
H " piperidine-4- carbamic acid
N F carboxylic acid (4- tert-butyl ester
109 >/®/NH N\J@ isopropyl-phenyl)- and 1-
amide; Bromomethyl-2-
hydrochloride fluoro-benzene
370.2 (commercially
available)

Name Starting
pi peri di ne- 4-




hydr ochl ori de 436.2 [ 4-(4-1sopropyl phenyl carbanoyl )-piperidin-4-yl1-
carbam c acid tert-butyl ester and 2-Chl orobenzenesul fonyl chloride
(comrer civbDl2g11izmagokabl e) 117 O HZN NH'. ..., ,,..- N .... PCI/ER2B0ac085AM no- 1
- (3- chloro- benzenesul fonyl)- piperidine-4- carboxylic acid (4-

i sopropyl - phenyl)- am de 436. 3 [4-(4-tK@propyl phenyl car banoyl
)-piperidin-4-y11- carbamc acid tert-butyl ester and

3- Chl or abenzenesul fonyl chl oride(comrer cijally avail able] WO '
2011/ 0126G2PCT/ EP2010/ 066884ure1 15- Ex St r yctGhanichdwneal | Nimsingmaateniaghg
materiall 118|02 411 NH oF N/ S //

[4-(4-Tsopropyl-
4-Amino-1-(2-

chloro-benzyl)-

phenylcarbamoyl
)-piperidin-4-yl]-
HCI piperidine-4- carbamic acid

tert-butyl ester

o' 2 cl carboxylic acid (4-
110 >/®/NH N\Jg isopropyl-phenyl)- | 1

amide; Bromomethyl-2-
hydrochloride chloro-benzene
386.2 (commercially
available)
[4-(4-Isopropyl-
4-Amino-1-(3-

phenylcarbamoyl

fluoro-benzyl)- )-piperidin-4-yl|-
piperidine-4- carbamic acid

o M carboxylic acid (4- tert-butyl ester

7 | isopropyl-phenyl)- | 4
amide; Bromomethyl-3-

111

hydrochloride fAluoro-benzene
370.3 (commercially
available)
[4-(4-1sopropyl-
4-Amino-1-(4- phenylcarbamoyl
trifluoromethyl- )-piperidin-4-yl]-
Hel F benzyl)-piperidine- carbamic acid

(4-isopropyl-

o, N F
}AG v©)i 4-carboxylic acid | tert-butyl ester
12 >/®NH N e

phenyl)-amide; Bromomethyl-4-
hydrochloride trifluoromethyl-
benzene
420.2 (commercially

available)




0 0 4-Amino-1 - (2- fluoro- benzenesul fonyl)- piperidine-4- carboxylic acid
(4- isopropyl-phenyl)- am de 420.2 [4-(4-1sopropyl phenyl car banoyl

) - pi peri dwo-2dtydikeocar bam ¢ acid tert-butyl ester and PCT/EP2010/060854

2- Fl uor obenzenesul fonyl chloride (commercially available) 119 02 * NH o N/
S// 00 4-Anmino-1 - (toluene-2- sulfehyi)- piperidine-4- xylic acid
(4- carbolic isopropyl-phenyl) - am de 416.3 [4-(4-1sopropyl phenyl car banoyl

) - pi perijdi n-4-yllcarbamc acid tert-butyl jester nd 2-Met hSyI benzenesul f onyl
chl oride Eomrercial |y avahétam e) 120 HCO |2 Chaupicd Name tarting material
[4-(4-1sopropyl-
4-Amino-1-(2- phenylcarbamoyl
trifluoromethoxy- | )-piperidin-4-yl]-
>/®/H " benzyl)-piperidine- carbamic acid
m\/Q 4-carboxylic acid | tert-butyl ester
113 HCI i (4-isopropyl- and 1-
F><F phenyl)-amide; Bromomethyl-2-
hydrochloride trifluoromethoxy
-benzene
436.3 (commercially
available)
[4-(4-1sopropyl-
4-Amino-1-(2- phenylcarbamoyl
Hel trifluoromethyl- )-piperidin-4-yl]-
HoH, benzyl)-piperidine- carbamic acid
>/®/ 4-carboxylic acid | tert-butyl ester
114 ° " (4-isopropyl- and 1-
F F
! phenyl)-amide; Bromomethyl-2-
hydrochloride trifluoromethyl-
benzene
420.2 (commercially
available)




/l's O 4-Amino-1 - (2- nmethyl-propane-1- sul fonyl)- piperidine-4- carboxylic
acid (4- isopropyl-phenyl)- am de; hydrochloride 382.4

[ 4- (4- 1 sopoepylqpb@ny| car banoyl ) - pi peridin-4-yl | carbam eCadrdomwosissbut yl
ester and 2- Met hyl propane-1 - sul fonyl chloride (comercially avail abl e)

WO 2011/ 012602PCT/ EP2010/ 060854 - 116--H4-Structure Chem cal Nane Starting

material 121 HCl 2 il kNH--,........ -N01111 4-Amino-1 - (4- fluoro-benzyl)-
pi peri diine-44 carboxylic acid (4- 1sopropyl -(Ehenyl ) _am dé; hydrochl oride
370. 2 [ 4- £4- | sopr opyl phebiheardanoy| ) - pi per¢limica-Name - | cHuiiagingaterél d
tert-butyl ester and 1- Brononethyl-4- fljuoro-benzene (¢commercially
avail ablle) 122 02 O NH SrTh 4- Am no- | -benzyl - pi peri di ne-4- carboxylic @acid
(4- isopropyl-phenyl) - am de [4-(4-Tsopropyl-
4-Amino-1-(4- phenylcarbamoyl
isopropyl-benzyl)- )-piperidin-4-yl]-
o, Hel piperidine-4- carbamic acid
carboxylic acid (4- | tert-butyl ester
> >/®/NH i isopropyl-phenyl)- and 1-
amide; Bromomethyl-4-
hydrochloride isopropyl-
benzene
394.3 (commercially
available)
4-Amino-1-(2- [4-(4-Isopropyl-
chloro- phenylcarbamoyl
el benzenesulfonyl)- )-piperidin-4-yl]-
o "N piperidine-4- carbamic acid
116 m\s// ! carboxylic acid (4- | tert-butyl ester
% isopropyl-phenyl)- | and 2-Chloro-
amide; benzenesulfonyl
hydrochloride chloride
(commercially
436.2 available)
4-Amino-1-(3- [4-(4-Isopropyl-
chloro- phenylcarbamoyl
o HN benzenesulfonyl)- | )-Piperidin-4-yl]-
% piperidine-4- carbamic acid
O
117 >/®/NH N\//s// c | carboxylic acid (4- tert-butyl ester
© \©/ isopropyl-phenyl)- | and 3-Chloro-
amide benzenesulfonyl
chloride(commer
436.3 cially available)




352.4 [4-(4-1sopropyl phenyl carbanoyl )-piperidin-4-yll-carbamc acid
tert-butyl ester and Brononet hyl benzene (commercially available) 123 H2N o
* NH F 4-woizoo/0i260¢2- trifl uoromet hoxybenzoyl)- piperi dipag®Ee2010a6038Ky! i C
acid (4- isopropyl-phenyl) - am de 450.2 [4-(4-1sopropyl phenyl car banoyl

)-piperidin-4-yll - carbamc acid terttHButyl ester and 2- Trifl uoronet hoxy
-benzoyl chloride (commercially avail abl e) FF o I. WO
2011/ 012602PCT/ EP2010/ 060854 -117- Ex Strycture Chem cal | Nanme

Ex Structure Chemical Name Starting material

[4-(4-1sopropyl-
4-Amino-1-(2-

fluoro-

phenylcarbamoyl

)-piperidin-4-yl]-

H.N benzenesulfonyl)- carbamic acid

O 2
o F piperidine-4- i
118 @m\s# tert-butyl ester

y carboxylic acid (4- and 2-Fluoro-
O .
isopropyl-phenyl)- benzenesulfonyl
amide chloride
1202 (commercially
available)
[4-(4-Isopropyl-
4-Amino-1- phenylcarbamoyl
(toluene-2- )-piperidin-4-yl]-
HN sulfonyl)-

carbamic acid

O 2
119 \) < fm\ Ve piperidine-4- tert-butyl ester

carboxylic acid (4- | 4 2-Methyl-

° ' 1-phenyl
isopropyl-phenyl)- benzenesulfonyl
amide chloride
416.3 (commercially
available)
4-Amino-1-(2- [4-(4-Isopropyl-
methyl-propane-1- | Phenylcarbamoyl
HCl sulfonyl)- )-piperidin-4-yl]-
T bamic acid
o He piperidine-4- carbamic aci

carboxylic acid (4- | tert-butyl ester

o
NH N\/S//\)\ isopropyl-phenyl)- | and 2-Methyl-
o/ amide; propane-1-

hydrochloride sulfonyl chloride
(commercially

120

382.4 available)




Starting materi al

pi peri di

[ 4- (4- 1 sopoepylqpb@ny| car banoyl
ester and 2-Chl or obenzoyl

ne- 4-

124 2 * NH ci

carboxylic acid (4- isopropyl

) - pi peri di n-

- phenyl ) -
4-yl |

0 4-Am no-1 -(2- chloro-benzoyl)-
am de 400.1

- car barir®raciogedses t - but yl
chloride (commercially available) 125 2 a NH

4-Amino-1 - (4- chloro-benzoyl)- piperlilédine-4- carboxylic acid (4-

i sopropyl - phenyl )- am de 400.1 [4-(4-1sopropyl phenyl car banoyl

- pi peri[di n-4-y - carbamc acid tert-butlyl ester an : or obenzoy
chloride ESonmercially a¥an¢taisi e) 126 H2N |o Gheminl Name  4-Hpiting materiq 4
trifluoronethyl benzoyl)- piperidine-4- carlboxylic acid (4-
| sopropyl - phenyl) - am de 434.4 [4-(4-1sopropyl phenyl car banoyl
) - pi perildin-4-yl11- carbamc acid tert-butyl ester and 4- | [4-(4-Isopropyl-
Tri fl uorjonet hyl benzoyl chloride (commerci ald-ymawail k@bl e)
phenylcarbamoyl
fluoro-benzyl)- )-piperidin-4-yl|-
HCI piperidine-4- carbamic acid
o% F | carboxylic acid (4- tert-butyl ester
121 '
NH NVO/ isopropyl-phenyl)- and 1-
) ( 3 amide; Bromomethyl-4-
hydrochloride fluoro-benzene
3709 (commercially
available)
[4-(4-Tsopropyl-
‘ phenylcarbamoyl
4-Amino-1-benzyl- )-piperidin-4-yl]-
o Ha piperidine-4- carbamic acid
\/@ carboxylic acid (4- tert-butyl ester
122 >/®/NH N isopropyl-phenyl)- | 4
amide Bromomethyl-
3504 benzene
(commercially
available)
[4-(4-Tsopropyl-
4-Amino-1-(2- phenylcarbamoyl
trifluoromethoxy- o 1
i ) 1 )-piperidin-4-yl]-
. . enzoyl)- carbamic acid
s o N\ o piperidine-4- tert-butyl ester
7 | f:arboxyhc acid (4- and 2-
isopropyl-phenyl)- Trifluoromethoxy
le) .
amide -benzoyl chloride
4502 (commercially
available)




WO 2011/ 012602PCT/ EP2010/ 060854 -118- Ex Structure
127 2 lik NHN IS 4- Am no-1-(4- fluoro-benzoyl)-

mat eri al
car boxy WO 2aci/od2¢04-

[ 4- (4-1sopropyl phenyl car banoyl

i sopropyl - phenyl)- am de 384. 2

) - pi peridin-4-yl|

Chem cal

Name Starting
pi peri di ne- 4-
PCT/EP2010/060854

- carbamc acid tert-butyl

ester and 4-Fl uor obenzoyl chloride (edifmercially available) 128 0 H N o
NH
Ex Structure Chemical Name Starting material
[4-(4-1sopropyl-
4-Amino-1-(2- phenylcarbamoyl
chloro-benzoyl)- )-piperidin-4-yl|-
o cl piperidine-4- carbamic acid
124 v | carboxylic acid (4- tert-butyl ester
isopropyl-phenyl)- | 4 5 Chioro-
o) .
amide benzoyl chloride
400.1 (commercially
available)
[4-(4-1sopropyl-
4-Amino-1-(4- phenylcarbamoyl
chloro-benzoyl)- )-piperidin-4-yl]-
o o | piperidine-4- carbamic acid
125 NH N\’(O/ carboxylicacid (4= 1 tert butyl ester
I isopropyl-phenyl)- |14 4_Chloro-
amide benzoyl chloride
400.1 (commercially
available)
[4-(4-1sopropyl-
4-Amino-1-(4- phenylcarbamoyl
LN trifluoromethyl- IPCUSRCE T
e 5 bensord. )-piperidin-4-yl]
N Yy carbamic acid
NH piperidine-4- tert-butyl ester
126 ic acid (4-
carboxylic acid (4 and 4-
F | isopropyl-phenyl)- Trifluoromethyl-
. .
E amide benzoyl chloride
434.4 (commercially
available)




4-Am no-1 - (3- nmethyl-butyryl)- piperidine-4- carboxylic acid (4-

| sopropyl - phenyl )- am de 346.2 [4-(4-1sopropyl phenyl car banoyl

) - pi peri dwo-2dtwydik@ar bami ¢ acid tert-butyl ester and 3- RerhpRixoiogrsyd
chloride (commercially avail able) 129 o 0 H2N NH - 4-Amno-1 (4-

met hyl - pent anoyl) - pi peridine-4- carbeiytic acid (4- isopropyl-phenyl)-

am de 360.4 [4-(4-1sopropyl phenyl carbanoyl ) -piperidin-4-yllcarbamc acid
tert-butlyl ester and 4-Methyl pentanoyl chljoride (commercially avail ablg)
WO 2011/|0E2602PCT/ EP20105@8B0854 - 119- Ex St reenticd Neneeri ¢ altamiagenateradlt | ng
mat eri al| 130

[4-(4-1sopropyl-
4-Amino-1-(4-

fluoro-benzoyl)-

phenylcarbamoyl

)-piperidin-4-yl]-

H iperidine-4- } )
2 p1p carbamic acid

o) F
127 N N\’(O/ carboxylicacid (4- | ey pygyl ester
isopropyl-phenyl)- | 14 rluoro-

amide benzoyl chloride
3840 (commercially
available)
[4-(4-Isopropyl-
4-Amino-1-(3- phenylcarbamoyl
_h 5 rr?eth“/l-'butYf‘/D' )-piperidin-4-yl]-
N piperidine-4- carbamic acid
s NH carboxylic acid (4- tert-butyl ester
isopropyl-phenyl)- | 4 3_Methyl-
amide butyryl chloride
346.2 (commercially
available)
[4-(4-Isopropyl-
4-Amino-1-(4- phenylcarbamoyl

)-piperidin-4-yl]-

H,N methyl-pentanoyl)-
o 0 T bamic acid
N plperldlne_4_ carbamic aci

129 NH carboxylic acid (4- tert-butyl ester
isopropyl-phenyl)- and 4-Methyl-
amide pentanoyl

chloride
360.4 (commercially

available)




H2ZN o NH 1.1 4-Am no-1 -(6- trifluoronethyl pyridine-3- carbonyl)-

pi peridi ne-4- carboxylic acid (4- isopropyl-phenyl)- am de 435.2

[ 4- (4- 1 sopoepylqpb@ny| car banoyl )-pi peridin-4-yll- car bamCe/EReI10/06@854 - but yl
ester and 6- Trifluoronethylnicotinoyl chloride (commercially avail abl e)
131 lel NH2 N1 O 4-Amino-1 -(2- chtld®e-4- trifluoronethyl- piperidine-4-

benzenesul fonyl) -

carboxylic acid (4-

i sopropyl - phenyl) -

anm de 504.1

[4-(4- 1 sopropy| phenyl carbanoyl )-piperidin-4-yll - carbamc acid tert-putyl
ester an#x2:Chloro-4- Biksthisor omet hyl benzeraictldiyne chl Bpitige material
(conmercial ly available) Exanple 132
4- Am no-|4- (44 et hyl - phenyl car banoy1l) - pi peri|di ne-| -carboxylic acid benzy|
ester WD 2011/ 012602PCT/ EP2010/ 060854 [4-(4-Isopropyl-
4-Amino-1-(6- phenylcarbamoyl
trifluoromethyl- )-piperidin-4-yl|-
pyridine-3- carbamic acid
carbonyl)- tert-butyl ester
130 piperidine-4- and 6-
carboxylic acid (4- Trifluoromethyl-
isopropyl-phenyl)- nicotinoyl
amide chloride
435 (commercially
available)
[4-(4-Tsopropyl-
4-Amino-1-(2- phenylcarbamoyl
chloro-4- )-piperidin-4-yl]-
L trifluoromethyl- carbamic acid
N
Y@/ \Q/G . benzenesulfonyl)- tert-butyl ester
) o
131 ¢ r | piperidine-4- and 2-Chloro-4-
At carboxylic acid (4- trifluoromethyl-
isopropyl-phenyl)- benzenesulfonyl
amide chloride
504.1 (commercially
available)

Example 132

4-Amino-4-(4-ethyl-phenylcarbamoyl)-piperidine-1-carboxylic acid benzyl ester



-120- step 1:
4-tert-Butoxycarbonyl am no-4- (4-et hyl - phenyl car banoyl) - pi peri di ne-1-car boxy
lic acid werayloie®eer 5 In anal ogy to the procedure de®criHreaofersss he
synt hesi s of 4-tert-Butoxycarbonyl am no- 4- (4-

i sopropyl - phenyl car banoy1) - pi peri di ne-IR0ear boxyl i ¢ acid benzyl ester
(exanple 82, step 1) the title conpound was prepared from

4-tert-But oxycarbonyl am no- pi peri di ne-1, 4-di carboxylic acid 10 nonobenzyl
ester (commercially avail able) and 4-etNmyl phenylamine. M5 (me): 482. 4
[(MtH) +1. step 2: In analogy to td@ pr e described for the renoval of
the Boc-group (exanple 77, g Boc roup was renoved with HCL in
di oxane to afford afteron b el Q veARLC on reversed phase
eluting with a gradient rom Scetonitrill e and NEt3 the title
15 conpound as white crystals MS (nme): 382.9 M), > Exanpl e 133

4- Am no- | - benzenesul f onyl - pi peri di ne- 4- carboxyllc aC|d (4- et hyl - phenyl)
-am de WD 2011/ 012602PCT/ EP2010/ 060854 -121- step 1:

[ 4- (4- Et hyl - phenyl car banoyl) - pi peridin-4-yl|l -carbamc acid tert-butyl
ester skpA:solution of 2.86 g (5.9 mmol)

4-tert- Butoxycarbonylanlno 4-(4- ethyl phenyl car banoyl) -

pi peri di ne-1- car bgx aC|d be nple 132 1)

met handrte %aéutﬁwﬁv@ 0 doidrethg fwa?l ﬁegvex PRG-I C%rtb Qﬂgrafldrr%mﬁ h at
roomtegeerature. After filtration the filtrate was evaporated to dryness
to yield after drying under high vacuum2.05 g (99 %9 of the title conpound
as off-white solid. M5 (me): 348.3 [(N%FD+1 10 step 2: A mixture of 29.8
ng (0.086 mmol) [4-(4-Ethyl-phenyl &L b yl)-piperidin-4-yll -carbamc acid
tert-butyl ester, 16.8 ng (0.( Dl )| Benzenesul fonyl chloride and 17 ng
(0.172 mmol ) NEt3 in 1 nm DCM imredYor 1-1.5 h at roomtenperature.
0.216 mL HC1 (4N in di oxane anqqthe nlxture was heated to 45 C
over night. After evaporation the i ected to purification
by preparative HPLC on reversed pﬁaseoel ut| gr adient forned from
acetonitrile, water and NEt3 to yie er ev.oo 2t1 on of the product

containing fractions 5.2 ng (9 % of tlhe title conpound. M5 (me): 388.2
[ (MEH) +1.

In analogy to the procedure described for the synthesis of 4-tert-Butoxycarbonylamino-4-(4-
isopropyl-phenylcarbamoyl)-piperidine-1-carboxylic acid benzyl ester (example 82, step 1) the
title compound was prepared from 4-tert-Butoxycarbonylamino-piperidine-1,4-dicarboxylic acid

10  monobenzyl ester (commercially available) and 4-ethylphenylamine. MS (m/e): 482.4 [(M+H)"].
step 2:

In analogy to the procedure described for the removal of the Boc-group (example 77, step 3) the
Boc group was removed with HCl in dioxane to afford after purification by preparative HPLC on
reversed phase eluting with a gradient formed from acetonitrile, water and NEt; the title

15 compound as white crystals. MS (m/e): 382.4 [(M+H)"].

Example 133

4-Amino-1-benzenesulfonyl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide



WO 2011/ 012602PCT/ EP2010/ 060854 -122- have been synthesized fromthe
respective starting materials as nentioned in table 4. Table 4 conprises
exanpl es WB40mBA260Zabl e 4: Ex Structure Chem cal Nanme SramtEpagomwisesi al
111, N\HF N, 0 O 4-Amino-1 -(2- fluoro- benzenesul fonyl)- piperidine-4-
carboxylic acid (4-ethyl-phenyl)- am el1406. 2 [ 4- (4- Et hyl phenyl car banoy1l) -
pi peridin-4-yll - carbamc acid tertbutyl ester and 2Fl uoro-

benzenesul fonyl chloride (comercially available) i35 111, NH o Ndiis
4- Ami no-1 - (toluene-2- sulfonyl)-cpwg ridine-4- carboxylic acid

(4- et hyl - phenyl )- am de

10

15

20

NH N/

step 1:

[4-(4-Ethyl-phenylcarbamoyl)-piperidin-4-yl]-carbamic acid tert-butyl ester

A solution of 2.86 g (5.9 mmol) 4-tert-Butoxycarbonylamino-4-(4-ethyl-phenylcarbamoyl)-
piperidine-1-carboxylic acid benzyl ester (example 132, step 1) in 70 mL methanol was
hydrogenated over 290 mg Pd/C (10%)with H, (1 bar) for 2 h at room temperature. After
filtration the filtrate was evaporated to dryness to yield after drying under high vacuum 2.05 g (99
%) of the title compound as off-white solid. MS (m/e): 348.3 [(M+H)"].

step 2:

A mixture of 29.8 mg (0.086 mmol) [4-(4-Ethyl-phenylcarbamoyl)-piperidin-4-yl]-carbamic
acid tert-butyl ester, 16.8 mg (0.095 mmol) Benzenesulfonyl chloride and 17 mg (0.172 mmol)
NEt; in 1 mL DCM was stirred for 1-1.5 h at room temperature. 0.216 mL HCI (4N in dioxane)
was added and the mixture was heated to 45 °C over night. After evaporation the residue was
subjected to purification by preparative HPLC on reversed phase eluting with a gradient formed
from acetonitrile, water and NEt; to yield after evaporation of the product containing fractions
5.2 mg (9 %) of the title compound. MS (m/e): 388.2 [(M+H)"].

In analogy to the procedure described for the synthesis of 4-Amino-1-benzenesulfonyl-

piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide (example 133) further piperidine derivatives

i 34



402. 2 [4-(4-Et hyl phenyl car banoyl) -

tertbutyl

,c)c)l: ?-

ester and 2Met hyl -
avai | abl elv0 20128260Ex St ructure Cheni ca

pi peridin-4-yll -
benzenesul f onyl

carbam c acid
chloride (comrercially
Nanme Starting nRCEMPaI1003B50 NH
N// hs & 0 4-Am no-1 -(2- nethanesul fonyl benzenesul fonyl) -

pi peridi ne-4- carboxylic acid (4-ethytk2@henyl)- am de 466.3

[ 4- (4- Et hyl phenyl car banoyl) -

pi peridin-4-yll -

carbam c acid tertbutyl

est er dnde Reenlspithasizdftdno nyd logrzevessartihg maltertabsl .o mahgiofedimeble i4alhlyte 4

avai | abl e ri%e%%xﬁrlnlpleyll_géf)—l%./ ‘s h
Table 4:
Ex Structure Chemical Name Starting material
[4-(4-Ethyl-
4-Amino-1 '(2_ phenylcarbamoyl) -
fluoro- piperidin-4-yl]-
o benzenesulfonyl)- | o .o o ere
piperidine-4- -
134 NH N boxylic acid o erand
y carboxylic act Fluoro-
(4-ethyl-phenyl)- benzenesulfonyl
amide chloride
1062 (commercially
available)
[4-(4-Ethyl-
4-Amino-1- phenylcarbamoyl)-
(toluene-2- piperidin-4-yl]-
o Ha sulfonyl)- carbamic acid tert-
piperidine-4- -
135 NH N boxylic acid o erand
O// carboxylic aci Methyl-
(4-ethyl-phenyl)- benzenesulfonyl
amide chloride
1020 (commercially
available)




4- Am no-1 -(2- nethoxybenzenesul fonyl) -

(4- et hyl - phenyl) -
- car bamwoaeilhie@et but yl

(4- et hyl - phenyl) -

pi peri di ne- 4-

am de 418.2 [4-(4-Ethyl phenyl car banoyl) -

carboxylic acid
pi peridin-4-yl|

ester and 2- Met hoxybenzenesulrCormpkololbsss de
(comrercially available) 138 0 41NH\, ...
trifl uoromet hoxybenzenesul fonyl)- pi pekd3di ne-4- carboxylic acid

1111|\V

am de 472.3 [4-(4-Ethyl phenyl car bbanoyl) -

,00 4-Amino-1 -

(4-

pi peridi n-4-yl|

- carbanilc ac{d tertbutyl ester and 4- Trifluor omet hoXybenzenesul f onyll
chloride |(E8nercial |y SWichuEpl e) ApmicaRiangt fuctaresoimidal| Name
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
methanesulfonyl- piperidin-4-yl]-
o 0 benzenesulfonyl)- | . . 4 er
O\ . .« 7.
» 7 L P Ss— | piperidine-4- butyl ester and 2-
7 carboxylic acid Methanesulfonyl-
© (4-ethyl-phenyl)-
yl-pheny benzenesulfonyl
amide chloride
166.3 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
methoxy- piperidin-4-yl]-
o benzenesulfonyl)- | . . 4 er
/ . . .
Lo piperidine-4- butyl ester and 2-
137 NH ~J carboxylic acid
d (4-ethyl-phenyl) o
~CYEPRENYD™ | penzenesulfonyl
amide chloride
4180 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(4- phenylcarbamoyl)-
o trifluoromethoxy- piperidin-4-yl|-
% benzenesulfonyl)- carbamic acid tert-
O
N / iperidine-4-
” //@,NH //s/ piperidine-4 butyl ester and 4-
Y .
\©\o carboxylic acid Trifluoromethoxy-
F+F (4-ethyl-phenyl)- benzenesulfonyl
F | amide chloride
4723 (commercially
available)




Starting materi al
nmet hoxybenzenesul f onyl) -

139 * o HZN NH o N. ..
pi peri di ne- 4-

am de 41870 2p1/a1460Et hyl phenyl car banoyl) -

tertbutyl

ester and 4- Methoxybenzenesul f onyl
available) 140 * H2ZN NH o N.....
benzenesul fonyl) -

4
pi peri di ne- 4-

/ -1344- Ami no-1 -
carboxylic acid (4-ethyl-phenyl)-

. 4 [ o 4-Am

no-1 - (4-

carboxylic acid (4-ethyl-phenyl)-

pi peri di n- 4- yl1PcTERe@aNc@SSAci d

chloride (comercially
(4- ethyl-

am

416. 3 [ 4-|(4- Et hyl phenyl car banoy1) - pi per|idin-4-yl11- cgarbamc acid ter
Ielslt er and #x Ethyl - benZnetutfonyl chl or ildentied Mrareci|al Jtyrtipganatemile)
[4-(4-Ethyl-
4-Amino-1-(4- phenylcarbamoyl)-
. methoxy- piperidin-4-vyl]-
O>3© benzenesulfonyl)- carbamic acid tert-
//O/NH N\S//O piperidine-4- butyl ester and 4-
139 g \©\ carboxylic acid Methoxy-
T (4-ethyl-phenyl)- benzenesulfonyl
amide chloride
4182 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(4- phenylcarbamoyl)-
N ethyl- piperidin-4-yl]-
O>3© benzenesulfonyl)- carbamic acid tert-
//Q/NH NN piperidine-4- butyl ester and 4-
140 g carboxylic acid Ethyl-
(4-ethyl-phenyl)- benzenesulfonyl
amide chloride
416.3 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(4- phenylcarbamoyl)-
o M butyl- piperidin-4-vyl]-
7 W bf:nze‘nfzsulfonyl)— carbamic acid tert-
" //Q/ O//S p1per1d1r?e—4—‘ butyl ester and 4-
carboxylic acid Butyl-
(4-ethyl-phenyl)- benzenesulfonyl
amide chloride
4443 (commercially
available)

de
t butyl
141



2 NHo N hs o' 0 4-Amino-1 - (4- butyl- benzenesul fonyl)- piperidine-4-
carboxylic acid (4-ethyl-phenyl) - am de 444.3 [ 4-(4-Ethyl phenyl car banoyl) -
pi peri di rwo-29lilm2@ar bam ¢ acid tertbutyl ester and 4- BRCYIEP2010/060854
benzenesul fonyl chloride (comercially available) WO

2011/ 012602PCT/ EP2010/ 060854 - 125- Ex-Iructure Chemi cal Nane Starting

material 142 ili NHN4 s // o F 4-Anmino-1 - (2,6- difluorobenzenesulfonyl)-
pi peridi ne-4-|carboxylic acid (4-ethyl-phenyl)- i i
Ex Structure Chemical Name Starting material
[4-(4-Ethyl-
4-Amino-1-(2,6- phenylcarbamoyl)-
difluoro- piperidin-4-vyl]-
o Hz benzenesulfonyl)- | . . 4 er
iperidine-4-
» 7 N F pip o butyl ester and 2,6-
/ carboxylic acid Difluoro-
0
i (4-ethyl-phenyl)- benzenesulfonyl
amide chloride
404 (commercially
available)
4-Amino-1- [4-(4-Ethyl-
H (butane-1- phenylcarbamoyl)-
oL 2 sulfonyl)- piperidin-4-yl}-
7 ' piperidine-4- carbamic acid tert-
43 o// carboxylic acid butyl ester and
(4-ethyl-phenyl)- | Butane-1 -sulfonyl
amide chloride
(commercially
368.2 available)
[4-(4-Ethyl-
4-Amino-1- phenylcarbamoyl)-
o, cyclohexylmethan | . i din_4-y1)-
o esulfonyl- carbamic acid tert-
N e
144 //Q/ " 7 - bunylester and
o carboxylic acid Cyclohexyl-
(4-ethyl-phenyl)- methanesulfonyl
amide chloride
408.3 (commercially
available)




am de 424.2 [ 4-(4-Ethyl phenyl carbanoyl)- piperidin-4-yl1- carbam c acid
tertbutyl ester and 2,6- Difluoro- benzenesul fonyl chloride (commercially
avai | abl ey0o248/412402NH O N4 //s O 4-Am no-1- (butane-1 PCIEPR@0pE)ss4

pi peri di ne-4- carboxylic acid (4-ethyl-phenyl) am de 368.2

[ 4- (4- Et hyl phenyl car banpyl) - piperidi ak24-yl|l - carbanic acid tertbutyl
ester and Butane-|-sul fonyl chloride (commercially available) 144 . NH N

/1s 0 04 41Amino-1 - cyclohexyl netharl esul fonyl pi pdri dine-4- carbadxylic
aci d (4-at Byl {pheny1) - &WUWBIR08. 3 [ 4- (4- Elisyripheiapicar bsnsygyuaterial
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
trifluoromethyl- piperidin-4-yl]-
o N benzenesulfonyl)- carbamic acid tert-
o F | piperidine-4- butyl ester and 2-
145 NH ~ S/ boxvlic acid
/ carboxylic aci Trifluoromethyl-
© (4-ethyl-phenyl)-
yl-pheny benzenesulfonyl
amide chloride
456.3 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
chloro-4-fluoro- piperidin-4-yl-
o benzenesulfonyl)- | o mic acid tert-
iperidine-4-
i Vi N\S//O pip o butyl ester and 2-
g D\ carboxylic acid Chloro-4-fluoro-
o . (4-ethyl-phenyl)- benzenesulfonyl
amide chloride
4409 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
chloro-4- piperidin-4-yl]-
Hy i -
0 trifluoromethyl carbamic acid tert-
7 N\s/’o benzenesulfonyl)- butyl ester and 2-
7 7 j(j% piperidine-4 Chloro-4-
cl D carboxylic acid trifluoromethyl-
(4-ethyl-phenyl)- benzenesulfonyl
amide chloride
4902 (commercially
available)




pi pendm 4-yl|l - carbamc acid tertbutyl ester and Cycl ohexyl net hanesul f onyl
chloride (comercially available) -126- Ex Structure Chem cal Nane

St arti ng weateriveabke0245 O ili NH F 4-Amino-1 -(2- PCT/EP2010/060854
trifluoronethyl benzenesul fonyl)- piperidine-4- carboxylic acid

(4-ethyl -phenyl ) - ami de 456.3 [4-(4- EtRtphenyl car banoyl) - pi peridin-4-y11-
carbam c acid tertbutyl ester and 2- Trifl uoronethyl benzenesul f onyl

chl oride |(conmrercially avail abl e) ,ON/ SO// O
Ex Structure Chemical Name Starting material
4-Amino-1-(6- [4-(4-Ethyl-
chloro-pyridine- phenylcarbamoyl)-
o H 3-sulfonyl)- piperidin-4-yl]-
piperidine-4- carbamic acid tert-
148 //O/NH N\// g ~ carboxylic acid butyl ester and 6-
o | _ (4-ethyl-phenyl)- | Chloro-pyridine-3-
) amide sulfonyl chloride
(commercially
423.2 available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
trifluoromethoxy- piperidin-4-yl]-
o F><F bf:nze‘nfzsulfonyl)— carbamic acid tert-
Lo //@/NH N = p1pljr1d1;e 4 B butyl ester and 2-
g carboxylc aci Trifluoromethoxy-
(4-ethyl-phenyl)- benzenesulfonyl
amide chloride
4792 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2,6- phenylcarbamoyl)-
dichloro- piperidin-4-yl]-
o " benzenesulfonyl)- carbamic acid tert-
150 //@/NH N\S//O er)lj:)idi?e_él_‘d butyl ester and 2,6-
O// xyhicacl Dichloro-
o (4-ethyl-phenyl)- benzenesulfonyl
amide chloride
4562 (commercially
available)




146 2 NHo Nd S// 0 0 CF 4-Amno-1 -(2- chloro-4-fluorobenzenesul fonyl)-
pi peri di ne-4- carboxylic acid (4-ethyl-phenyl)- am de 440.2

[ 4- (4- Et wOphamyb@ar banoyl) - piperidin-4-yll - carbam cPatiEr2010/060354 y|
ester and 2Chl oro-4-fl uorobenzenesul fonyl chloride (commercially avail abl e)

147 2 o s 0 40, NHI\1# o a 4- Amino-1 -¢28-chl oro- 4-

trifluoronethyl benzenesul fonyl) piperidine-4-

car boxylic acid

(4-ethyl -phenyT)- anide 290 2 [4-(4-Ethyl phenyl carbargyT)- piperidin-ja-yl|
- carbani|cE&c{ d tertbut Witrussrer and 2- Chl@esiigl Name tarting material
trifluordnethyl benzenesul fonyl chloride |(conmercially |avail abl e)
[4-(4-Ethyl-
4-Amino-1- phenylcarbamoyl)-
benzyl- piperidin-4-yl]-
! e
o e piperidine-4 carbamic acid tert-
151 NH N\/O carboxylic acid butyl ester and
(4-ethyl-phenyl)- | 5. omethyl-
amide benzene
3383 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
methyl-benzyl)- piperidin-4-yl]-
| D
o M piperidine-4- carbamic acid tert-
152 NH N\:O carboxylic acid butyl ester and 1-
(4-ethyl-phenyl)- Bromomethyl-2-
amide methyl-benzene
3524 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
H fluorosbenzyl)- | piperidin-d-yl]-
o Ha F piperidine-4- carbamic acid tert-
153 NH N\D carboxylic acid butyl ester and 1-
(4-ethyl-phenyl)- Bromomethyl-2-
amide fluoro-benzene
356.3 (commercially
available)




WO 2011/ 012602PCT/ EP2010/ 060854 -127-
148 2 o s 4.,

mat eri al

NHN 4 01 NCI

Ex Structure Chemni cal
4- Am no- 1- (6-

chl or o- pyri di ne-

Name Starting

3- sul f onyp-20p/qpedo2di ne- 4- car boxylic acid (4-ethyl-pher¢g)EP2@0ioces5423. 2

[ 4- (4- Et hyl phenyl car banoy1) -

pi peridin-4-yl|

- carbamc acid tertbutyl

ester and 6Chl oro-pyridi ne-3- sul fonyt 20kl ori de (comercially avail abl e)

de

149 2 *11111111110. NH\4 S 0 4-Amino-1 - (2- trifluoromethoxy-
benzenesul fony1)- piperidine-4- carboxyllic acid (4-ethyl-phenyl)- am
472 2 Ex Structure Chemical Name Starting material
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
chloro-benzyl)- piperidin-4-yl-
i, e
0 cl piperidine-4 carbamic acid tert-
154 NH N\D carboxylic acid butyl ester and 1-
(4-ethyl-phenyl)- Bromomethyl-2-
amide chloro-benzene
3729 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
difluoromethoxy- piperidin-4-yl-
@/NHHZN benzyl)- carbamic acid tert-
I carboxylic acid Bromomethyl-2-
Y | (4-ethyl-phenyl)- difluoromethoxy-
F .
amide benzene
404.3 (commercially
available)
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
trifluoromethoxy- piperidin-4-yl-
" benzyl)- carbamic acid tert-
H e
156 \/O/ %CN 07LF piperidine-4 butyl ester and 1-
© L carboxylic acid Bromomethyl-2-
(4-ethyl-phenyl)- trifluoromethoxy-
amide benzene
422 (commercially
available)




[ 4- (4- Et hyl phenyl car banpyl) - pi pendm 4-yl|l - carbam c acid tertbutyl
ester and 2- Trifl uoronet hoxybenzenesul fonyl chloride (comrercially

avai | abl eyo280/d1260BH 0 N.// s 0 4-Amino-1 - (2,6- dichl ecolPomenessd f onyl) -
pi peri di ne-4- carboxylic acid (4-ethyl-phenyl) am de 456.2

[ 4- (4- Et hyl phenyl car banpbyl) - piperidi aAt3®-yl|l - carbanic acid tertbutyl
ester and 2, 6- Dichl orobenzenesul fonyl chloride (commercially avail abl e)

-128- Ex |Structure Chem cal Nanme Starting material 151 .
Ex Structure Chemical Name Starting material
[4-(4-Ethyl-
4-Amino-1-(2- phenylcarbamoyl)-
trifluoromethyl- piperidin-4-yl]-
Hi;;)@ . bénzﬂij ) carbamic acid tert-
xylicad Bromomethyl-2-
(4-ethyl-phenyl)- trifluoromethyl-
amide benzene
406.4 (commercially
available)
4-Amino-1-(4- [4-(4-Ethyl-
isopropyl- phenylcarbamoyl)-
benzyl)- piperidin-4-yl]-
o piperidine-4- carbamic acid tert-
158 NH N\/O)\ carboxylic acid butyl ester and 1-
//Q (4-ethyl-phenyl)- | Bromomethyl-4-
amide isopropyl-benzene
(commercially
580.5 available)
4-Amino-1- [4-(4-Ethyl-
o M benzhydryl- phenylcarbamoyl)-
O piperidine-4- piperidin-4-yl]-
159 //O/NH N carboxylic acid carbamic acid tert-
(4-ethyl-phenyl)- butyl ester and
O amide bromodiphenylmet
hane (commercially
4143 available)




4- Am no-1 - benzyl pi peridi ne-4- carboxylic acid (4-ethyl-phenyl)- am de

338. 3 [4-(4- Et hyl phenyl carbanpoyl)- piperidin-4-yll- carbamc acid tertbutyl
est er andwBnronmrredodyl benzene (commercially avail abl e) 1P2T/HRRD10460853 no- 1
-(2- nmethyl-benzyl)- piperidine-4- carboxylic acid (4-ethyl-phenyl)- am de
352. 4 [ 4-(4-Ethyl phenyl car banoyl) - pi p&lidi n-4-y11- carbamic acid tertbutyl
ester and 1- Brononethyl-2- nethyl-benzene (commercially available) 153 NH
4- Am n@xdmple260f | uor o- benzy1) - pi peri di ne-4- carboxylic acid

(4-ethyl -phenyl)- am de 356. 3 [4-(4-Ethyl phenyl carbanoyl)- piperidin-4-yll-

(comor araryhBas T S s fosdShREnrndio Fd ot S ERARF

St ruct phenhemidral Name Starting naterial 154

5 A mixture of 42 mg (0.08 mmol) 4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid
(4-trifluoromethoxy-phenyl)-amide; hydrochloride (example 80) and 96 mg (0.68 mmol) methyl
iodide and 17.6 mg (0.128 mmol) potassium carbonate in 2 mL DMF was heated to 40 °C for 1.5
h. The mixture was filtered and the filtrate was subjected to purification by preparative HPLC on
reversed phase eluting with a gradient formed from acetonitrile, water and NEts to yield after

10 evaporation of the product containing fractions 9.6 mg (24 %) of the title compound. MS (m/e):
472.3 [(M+H)"].



ci 4-Amno-1 -(2- chloro-benzyl)- piperidine-4- carboxylic acid

(4-ethyl -phenyl) am de 372.2 [4-(4-Ethyl phenyl carbanoyl)- piperidin-4-yll
- car bamwoaosidie@et butyl ester and i Bronomet hyl-2- chl eCosrenponss4
(comrercially available) 155 4/H 2 10 OyF 4- Am no-1 -(2-

di f | uor onet hoxybenzy1) - pi peridi ne-4--I3rboxylic acid (4-ethyl-phenyl)

am de 404.3 [4-(4-Ethyl phenyl carbanoyl)- piperidin-4-yl11l- carbamc acid

t ert butBxhmekter and 1- Brononet hyl-2- difl uoromet hoxybenzene (comercially
available) 156 2 101 NF it F 4-Amino-1 -(2- trifluoronethoxybenzyl) -
pi peri di ne-4 I l. - I )

[4-(4-Ethy IA ot 1}?1% f&?m% C£ %&ltl%& " g%aﬁel) lf:r%ior aﬁ‘?ée %%Ehg af Vretlg%red ntest er
and 1- f@ruhﬂmmﬂd@wm Bftabkelta‘dfubaffmﬁewhwhmmxi@ne (comrercially avail abI e) WO
2011/ 012602PCT/ EP2010/ 060854 -13 0- Ex

Per tablet
5 Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch 25mg
Talc 25 mg
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:

Per capsule

15  Active ingredient 100.0 mg
Corn starch 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg
Magnesium stearate 0.5 mg

20 220.0 mg



Structure Chem cal Name Starting material 157 HH2N N IIt 4-Amno-1 - (2-
trifluoronethyl benzyl)- piperidine-4- carboxylic acid (4-ethyl-phenyl)

am de 406W0 2pd/a1460Et hyl phenyl car banoyl) - pi peri di n- 4-yl PCI/EParibaniss4 aci d
tertbutyl ester and 1- Brononethyl-2- trffluoronethyl benzene (comrercially

avail able) 158 02 ONH'. ... .. , .. "-N40 4L3Bmino-1 - (4- isopropyl- benzyl)-
pi peri di ne-4- carboxylic acid (4-ethyl-phenyl) am de 380.5
[ 4- (4- Et hyl phenyl car banoyl) - pi peri dChABMSI| | - carbamc acid terthbutyl

ester and 1- Bronnnethyl 4- isopropyl-benzene (comrercially avail able) 159

*, NHQ 4- %%h§$¥$d @%hﬁ%gy pi peri di ne-4- carboxylic acid

(4- et hyl - phen 3 [ 4- (4- Et hyl phenyl car banoyl) - piperidin-4-yl
- carbamc acid tertbutyl ester and bronodi phenyl net hane (comrercially
avai l able) WD 2011/ 012602PCT/ EP201q:é%)\0854 A

T

]
R\A1/N
()

wherein

5 R' is alkyl, cycloalkyl, cycloalkyalkyl, haloalkyl, thiophenyl, substituted thiophenyl, phenyl,
substituted phenyl, benzyloxy, substituted benzyloxy, pyridinyl, substituted pyridinyl,
pyrimidyl or substituted pyrimidyl, wherein substituted thiophenyl, substituted phenyl,
substituted benzyloxy, substituted pyridinyl and substituted pyrimidyl are substituted
with one to three substituents independently selected from alkyl, cycloalkyl, halogen,

10 hydroxy, alkoxy, cycloalkylalkoxy, haloalkyl, haloalkoxy, alkylsulfonyl and
cycloalkylsulfonyl;

R* is hydrogen, alkyl or cycloalkyl;

R’ is indanyl, substituted indanyl, pyridinyl, substituted pyridinyl, pyrimidyl, substituted
pyrimidyl, phenyl or substituted phenyl, wherein substituted indanyl, substituted
15 pyridinyl and substituted pyrimidyl are substituted with one to three substituents
independently selected from alkyl, cycloalkyl, halogen, hydroxy, alkoxy,
cycloalkylalkoxy, haloalkyl, haloalkoxy and alkenyl, and wherein substituted phenyl is
phenyl substituted with one substituent selected from alkyl, cycloalkyl, halogen,
hydroxy, alkoxy, cycloalkylalkoxy, haloalkyl, haloalkoxy and alkenyl;

20 R* is hydrogen, alkyl or cycloalkyl;

one of R* and R’ is hydrogen, alkyl or cycloalkyl and the other one is hydrogen, alkyl,
cycloalkyl, phenyl or substituted phenyl, wherein substituted phenyl is phenyl
substituted with one to three substituents independently selected from alkyl, cycloalkyl,
halogen, hydroxy, alkoxy, cycloalkylalkoxy, haloalkyl, haloalkoxy, alkylsulfonyl and
25 cycloalkylsulfonyl;

R” is hydrogen, alkyl or cycloalkyl, wherein in case R' is benzyloxy then both R* and R” are
hydrogen;



-13 1- Exanple 160

4- Met hyl am no- 1- (t ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-trifl vwoanathioeogphenyl)-amde 5 A mixture of 42 ng POTOR20mo0b0854

4- Am no- 1- (t ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-trifluoronet hoxy-phenyl)-am de; hydidehl ori de (exanple 80) and 96 ny
(0.68 mol ) nmethyl iodide and 17.6 ng (0.128 mol ) potassium carbonate in 2
mL DVF was Aéataglbityt) -8@)¢, FSHCIO5- or. —IR& i xt ure was filtered and the
filtrate was subjected to purification by preparative HPLC on reversed
phase el ut iAn% Wil _gpgradient formed fromacetonitrile, water and NEt3 to
yield after {0 evaporat’ion of the product containing fractions 9.6 ng (24
0/0) of the title compound. M5 (nmle): 472.3 [(MtH) +1. WO

2011/ 012602RCThEP2ALOHQBY 8&4ptablR2altFheamplie A A conpound of formula (1)
can be used in a manner known per se as the active ingredient for the
producti on . t )} | @wi COMAs|t.i AL o] =t _Active
ingredientég%rﬁggkféégg%§%?§F1F%émﬁgﬁgﬁnggg?ggkﬁgQé%E%%g%gggﬁgégng Tal c25
my Hydr oxy prifepymettyhphesil) -amateed ndimko2gning- Exanysipgl-Biperidina-earpouhd of
formula (I i nner known per se as the active ingredi ent
for the préﬁ@'tfgﬁaoﬁﬁggigﬁ é%abf the foll owi ng conposition: Per capsule 15

Active ingredient100.0 ng Corn starch20.0 ng Lactose95.0 ng Talc4.5 ny
MagnesiZum $ioszjramndgagopgjng to claim 1, wherein R” is substituted phenyl, wherein substituted

phenyl is phenyl substituted with one to three substituents independently selected from

alkyl, halogen and haloalkoxy.

10 3. Compounds according to claim 1 or 2, wherein R' is 2-methylphenyl, 2-chlorophenyl, 2-
fluorophenyl or 2-trifluoromethoxyphenyl.

4. Compounds according to any one of claims 1 to 3, wherein R is substituted phenyl,
wherein substituted phenyl is phenyl substituted with one substituent selected from alkyl,

halogen, alkoxy, haloalkoxy and alkenyl.

15 5.  Compounds according to any one of claims 1 to 4, wherein R’ is substituted phenyl,
wherein substituted phenyl is phenyl substituted in the 4-position with a substituent

selected from alkyl, alkoxy and haloalkoxy.

6.  Compounds according to any one of claims 1 to 5, wherein A" is -S(O),- or -CR’R’-.

7. Compounds according to any one of claims 1 to 6, wherein A" is -S(O),-.

20 8. Compounds according to any one of claims 1 to 7, wherein both R* and R® are hydrogen.

9.  Compounds according to any one of claims 1 to 8, wherein A” is -NR’-.

10. Compounds according to any one of claims 1 to 9, selected from
1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;
1-(4-Fluoro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

25 1-Benzyl-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide;



20220.0 ng WO 2011/ 012602PCT/ EP2010/ 060854 -133- CLAIMS 1. Conpound of

formula (1) (I) wherein 5R is alkyl, cycloal kyl, cycl oal kyal kyl ,

hal oal kylwothilapb@nyl , substituted thiophenyl, phenyl, ®abgrrewwessphenyl ,

benzyl oxy, substituted benzyl oxy, pyridinyl, substituted pyridinyl,

pyrimdyl or substituted pyrimdyl, wdebein substituted thiophenyl,

substituted phenyl, substituted benzyl oxy, substituted pyridinyl and

subst i t ut ed-Eya-Dimetil-burtgryb)ud dityd touty-gip anidi e - daerboayl tchac el 4sisdys b ptlydrengl ) -

independent%ﬁ gelected from al kyl, cycl oal kyl, hal ogen, 10hydroxy, al koxy,

cycloalkylﬁ’ %Xy, hal oal kyl , hal oal koxy, al kyl sul fonyl and

cycl oal kyl sul fonyl; R2 is hydrogen, alkyl or cycloal kyl; R5 is indanyl,

subst i t ut ed-Hpdiaryl; (t@yenad-aylfonydupiptiidine-decaplyosiyc mgid (4-ppprapydyhenyl)-

substitutedgﬁg_inidyl, phenyl or substituted phenyl, wherein substituted
Sti

i ndanyl , sd ‘tuted 15pyridinyl and substituted pyrimdyl are substituted

with one to three substituents independently selected from al kyl,

cycldal kyl 4-Hpdrogepjpehidireoky-dicartbaxyls aay é1ohiskytoplykplxanyl) hethida) ky(4-

hal oal koxy | ]_wherein substituted phenyl is phenyl
substituteéﬁ@ﬁyﬁhgﬁgxéaggﬁf?%ﬁﬁﬁ’selected from al kyl, cycl oal kyl, hal ogen
hydr oxy, al koxy, cycl oal kyl al koxy, hal oal kyl, hal oal koxy and al kenyl; 20R4
i s hydr ogen;(2aCidpro-benzepesutfanydy#:hydxyafip@ilingrd-webaxglidaait ogsaproayky| or
cycl oal kyl ﬁ&ﬂdﬁ@ﬁkﬁ¢her one is hydrogen, alkyl, cycloal kyl, phenyl or
substit ut ed phenyl, Wherein substituted phenyl is phenyl substituted with
one to three substituents independently selected fromal kyl, cycloal kyl,
hal ogen, hyidlpdpxy-atargthory -berrahesylfank bpiperidalecardhpxylisariddtfgppyopyl-
aIijsquoQ%EHﬁpgmﬁﬁgycloaIkyIsquonyI; WO 2011/ 012602PCT/ EP2010/ 060854

4-Hydroxy-1-(4-trifluoromethyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

1-(2-Chloro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-
trifluoromethoxy-phenyl)-amide;

15 1-(4-Fluoro-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

4-Hydroxy-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-phenyl)-

amide;

1-(2-Chloro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-isopropoxy-
20 phenyl)-amide;

4-Hydroxy-1-(4-trifluoromethoxy-benzyl)-piperidine-4-carboxylic acid (4-isopropoxy-
phenyl)-amide;

4-Hydroxy-piperidine-1,4-dicarboxylic acid 4-[(4-tert-butyl-phenyl)-amide] 1-[(4-
trifluoromethyl-phenyl)-amide];

25 4-Hydroxy-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide;

1-(2-Chloro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
phenyl)-amide;



-134- A" is carbonyl, -S(0)2-, -NHC(0)- or -CR5R6-; A2 is -0- or -NR7-; and
phar maceutically acceptable salts thereof; with the proviso that
1- benzyl-wodbnetibsokam no- pi peri di ne-4-carboxylic acid (BCT/EP2010/060854
5trifluoronethyl -phenyl)-am de and
4- di met hyl am no- 1-i sopr opyl - pi peri di nek3$-car boxyl i ¢ acid phenyl am de are
excl uded. 2. Conpounds according to claiml, wherein R is substituted
phenyl , whéer@Fustobbdrizbyl)-dehyplhetyypipesdipidnpkbawybsddid (#-edt-bityhpbagl)to t hr ee
substit uents |ndependently sel ected from al kyl, hal ogen and hal oal koxy. 10
3. Cbnpoundf‘a%dordlng toclaim1l or 2, wherein R is 2-nethyl phenyl,
2-chl or ophenyl, 2- fluorophenyl or 2- trlfluoronethoxyphenyl. 4. Conpounds
accordi ng MeHahpxpﬂd4ahmbbajhsm&n&mhﬁnﬂMMQWéﬂhwR8c$boswhsﬁﬂﬂmﬁedbpnéﬂyI,
wherein sugﬁéﬁﬁrégﬁkphenyl i s phenyl substituted with one substituent
selected from<a ., hal ogen, al koxy, hal oal koxy and al kenyl. 15
5. Conpounds according to any one of clains 1 to 4, wherein R3 is
sub§iituted:ﬁh@nyY1 Mmmmabnnsﬂbﬁﬂkmﬂﬂéﬂﬁwhéhyk¥tabphényﬁdééb@mwmqﬂed in the
4-position yt d% bstituent selected from al kyl, al koxy and hal oal koxy.
6. Cbnpouné% ccor hg to any one of clains 1 to 5 wherein A is -5(0)2-
or -CR5R6-. 7. Conpounds according to any one of clains 1 to 6, wherein A
is -S(0)2- A-HpdexCdrdouifidercedsbexi-banzylo-papeyidored-oirbokdicrsidi(4ttertzhutylher ei n
both R5 angh ggmﬂydrogen 9. Conpounds according to any one of clains 1
to 8, wherein i's -NR7-. 10. Conpounds according to any one of clains 1
to 9, selected fron11 Benzyl-4 Ydroxy pi peri di ne-4-carboxylic acid
(4 i sopr 0p¢fHW9W|l)(tolgmqj%rsulfony) piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

fiy Fl uor g rIg&ﬂzyl) 4- hydr oxy- pi peri di ne- 4-car boxylic acid
(4 |sopropy enyl) -am de; 251-Benzyl-4-hydroxy-pi peridi ne-4-carboxylic
acid (4-tert- butyl henyl )-am de; WD 2011/ 012602PCT/ EP2010/ 060854 - 135-
1- ( 3, 3- Di et RyFlupierGenzaesilfonyd-tobydisparipedidive: 4-cerordieycid(4aiertcbutyl-
(4- |soprop¥h f%%hk am de;
4- Hydr oxy- 1- (t'ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid
(4-1isopropyl -phenyl) —am de; 54-Hydroxy-piperidine-1,4-dicarboxylic acid 4-
[ (4-i sopr ofylygeErm) 1(p- @ﬁﬁh@gj bg_nze{lgs,g;lfonyl) -piperidine-4-carboxylic acid (4-tert-butyl-

phenyl)-amide;

15 4-Hydroxy-1-(2-methanesulfonyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;

1-(4-Chloro-2-fluoro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;

1-(2,4-Difluoro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
20 phenyl)-amide;

1-(2,4-Dimethoxy-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
phenyl)-amide;

1-(4-Fluoro-2-methyl-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;

25 4-Hydroxy-1-(2-methoxy-5-methyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;

1-(2,5-Dimethoxy-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
phenyl)-amide;



trifluoronethyl-phenyl)-am dej;

1- (2- Chl or o- benzenesul fonyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid
(4-1 sopr opgl2phienydor - anm de; PCT/EP2010/060854
4- Hydr oxy- 1- (4- nmet hoxy- benzenesul f onyl) - pi peri di ne-4-carboxylic acid
(4-isopropyl 10phenyl ) - am de; -137-

4- Hydr oxy-1-(4-trifluoronethyl -benzyl) - pi peri di ne-4-carboxylic acid
(4- i sopr opytitebifl yore-denzbapsulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
1-(2-Ch|oro-bgq_gng&ylfonyl)-4-hydroxy-piperidine-4-carboxy|ic acid (4-
trifIuoroné?ﬁd&i-%%ehyl)-anide;

151- (4- Fl uor o- benzoyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid

(4-trifl uorle®st-Porgthylpbaayicsuldenytles-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
4-Fydroxy-éméﬁﬁ%g%ﬂf:4-sulfonyl)-piperidine-4-carboxy|ic acid

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

1- (2- Chl or o- benzenesul fonyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid

(4- i sopr opdxip2Bpben3Hn)etlaylibgezenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-

4- Hydr oxy- 1- (4-tri fil uor omet hoxy- benzyl) - pi peri di ne-4-carboxylic acid
(4-isopropé¥’é %ﬁ%ﬁiggﬁgﬁe; 4- Hydr oxy- pi peri di ne-1, 4-di carboxylic acid 4-
[(4-tert-butyl-phenyl)-am de] 1- [§4- trifluoronethyl-phenyl)-an de];
254- Hy dr oxyi-(b-fltotoimestdogubenaenesyliqriypet-hudnoay-pipsaidmxdrcaboadicacid (4-tert-
(4-tert-bu i pm de;
1-(2-Ch|or%¥b%ﬂ@gﬁggé??%g;l)-4-hydroxy-piperidine-4-carboxy|ic acid
(4-tert-butyl phenyl)-am de; WO 2011/012602PCT/ EP2010/ 060854 - 136-

1- ( 4- Fl uor d-Bedresy 1) (24anpish bsnzoy) pareridineed-qarbaxBiseyid; (¢-tagitaityl-phenyl)-
(4-1@rt-butyl,gphenyl) - ami de;
4-Fydroxy-1-643nethoxy-benzenesulfonyl)-piperidine-4-carboxy|ic acid
(4-tert-buty|phenyl%-anide; o o

54- Hydr oxy-112¢Aueio-bengeyloretisyexybringydine ¢ qpebaxglinecid (£ tarbbyiyl-pheradi-d
(4-tert-butylige,phenyl) - am de;

4- Hydr oxy- 1- (4-trifl uoronet hoxy-benzyl) - pi peri di ne-4-carboxylic acid
(4-tert-butyl phenyl)-am de; o o

4- Hydr oxy- 1=t ehlgeneczozht4 bydreyy-pipsedingisnerhowlie pedyfitert-Renéphenyl)-
(4-tert-butyligphenyl)- 10am de;

1- (2- Fl uor o- benzenesul f ony1l) - 4- hydr oxy- pi peri di ne-4-car boxylic acid
(4-tert-butyl phenyl)-am de; o o

4- HRdr oxy- #=Tpdresy-A dRyr flansaneyl reargyl) Piepdinedi-sabaxykia pg e §ritre by sl
(4-tert - butylbpheamide am de;
154-Fwdroxy-1-(2-netﬁanesulfonyI-benzenesulfonyl)-piperidine-4-carboxy|ic
acid (4-t er4t—Hydroxy—1—(2—triﬂuoromethoxy—benzoyl)—piperidine—4—carboxylic acid (4-tert-butyl-

phenyl)-amide;

1-(2,4-Difluoro-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-
20 amide;

1-(4-Fluoro-2-trifluoromethyl-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-
butyl-phenyl)-amide;

1-(2,5-Difluoro-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide;
25 1-(2-Chloro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide;
1-(2-Fluoro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide;

4-Hydroxy-1-(2-methyl-benzyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide;



but yl - phenyl) - am de;
1- (4-Chl oro-2-fl uoro-benzenesul fonyl) - 4- hydr oxy- pi peri di ne- 4-car boxylic

aci d (4-twotbutoibeophenyl) - am de; PCT/EP2010/060854
1- (2, 4-Difluoro-benzenesul fonyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid
(4-tert-butyl 20phenyl) - am de; -138-

1- (2, 4- D net hoxy- benzenesul f ony1l) - 4- hydr oxy- pi peri di ne-4-carboxylic acid
(4-t ert - buyHpdrery-1)(2amniflderomethyl-benzyl)-piperidine-4-carboxylic acid (4-tert-butyl-

1- (4-Fl uoro; 2f1 _trt;ﬂ/ - benzenesul f ony1) - 4- hydr oxy- pi peri di ne-4-carboxylic
acid (4-t eerSLPfr@fl- P e(ényl) - am de;

254- Hydr oxy- 1- ( 2- met hoxy- 5- met hyl - benzenesul f onyl) - pi peri di ne- 4-car boxylic
aci d (4-t erdtHydokyl-@heiflydjonaethobe-bendd) et ddic2 60 2BOTY PR BI1(@/ 08 a86A- - 137-
1-(2,5-Difl - henzenesul fonyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid
(4-tert- butp;{?lé?ﬁ)e%%i © ani de;

1- (2, 5-Di net hyl - benzenesul f onyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid
(4- t%ert - butdypdremy-b)pesidinget ,4-dicarboxylic acid 4-[(4-tert-butyl-phenyl)-amide] 1-[(2,5-

51- (5- Fl uory@- hyl - be sul fony1l) - 4- hydr oxy- pi peri di ne- 4-car boxylic
acid (4-t erdg?g%g?{lp?{%ﬂ@n%@?gm de;

1- (5- Fl uor o- 2- met hoxy- benzenesul f onyl) - 4- hydr oxg- pi peri di ne- 4-carboxylic
aci d (4-t edtBydipky-phengine- biddidarboxylic acid 4-[(4-tert-butyl-phenyl)-amide] 1-[(5-chloro-
4- Hydr oxy- 13- ? % > ) - pi peri di ne-4-carboxylic acid

(4-tert-but ylfigtﬂpr)lﬁg}?l F Q)}P)igé?n%te;

1- (2- Fl uor o- benzoy1) - 4- hydr oxy- pi peri di ne-4-car boxylic acid

(4-t ert - butly(3-3pRengthyl-betpiytled-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-

1- (gy Chl or gy 0¥ de: 4- hydr oxy- pi peri di ne- 4-carboxylic acid

(4-tert-bu ylplsgﬁeny ej - am de;

154- Hydr oxy- 1-5 2-trifluoronethyl -benzoyl) - pi ﬁeri di ne-4-carboxylic acid
(4-t ert - butdyllydignempeyider bé-dicarboxylic acid 1-[(4-fluoro-phenyl)-amide] 4-](4-

4- Hydr oxy- rifidorbhdefH 49T n9xyadenzoyl) - pi peri di ne- 4-carboxylic acid
(4-tert- butr;}l phenfl)dﬁgrﬁ]@p a

1-(2,4-Difluoro- benzoy-(l) - 4- hydr oxy- pi peridi ne-4-carboxylic_acid
(4-tert- butly(jz_—@yfé(mﬁp}y -aggyglpriddeydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-

1- (4- Fl uor (i,hgﬁ)tly_gﬁllidépr onet hyl - benzoyl) - 4- hydr oxy- pi peri di ne- 4-car boxylic
acid (4-tertbutyl - phenyl)-amnm de;

1-(2,5-Di fluoro-benzaoyl) - 4- hydroxyf- pi peri di ne-4-carboxylic acid

(4- ]fser t- buﬁyﬁ{ycﬂmwr()zzmgqhy]dgr;opane— -sulfonyl)-piperidine-4-carboxylic acid (4-

251- (2- Chl qfigoh8hzmbxy4hRiel-axidei peri di ne- 4-carboxylic acid
(4-tert-butyl -phenyl)-am de;

1-(2-Fl - 1) - 4- hyd - pi i di ne-4- b | i [

ot Bt o B B b o SRl 3oty SR b S acd -

4- Hydr oxy- krifl@ordBicttxy Ran LhnRdder i di ne- 4- carboxylic acid

(4-tert-butyl - phenyl)-am de;

1-(2-Chloro-benzoyl)-4-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-
20 phenyl)-amide;

4-Hydroxy-1-(thiophene-2-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

1-(2-Fluoro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid (4-trifluoromethoxy-phenyl)-

amide;

25 4-Hydroxy-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

4-Hydroxy-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;



WO 2011/ 012602PCT/ EP2010/ 060854 - 138-

4- Hydr oxy-1-(2-trifluoronethyl -benzyl) - pi peri di ne-4-carboxylic acid

(4-tert-bwoOybpimangl) - an de; PCT/EP2010/060854

4- Hydr oxy- 1- (2-trifl uoronet hoxy-benzyl) - pi peri di ne-4-carboxylic acid

(4-tert-butyl phenyl)-ani de; 54-Hydroxyt3d peri di ne-1, 4-di carboxylic acid 4-

[(4-tert-butyl-phenyl)-amde] 1- [(2,5- dinethoxy-phenyl)-am de];

if- H%/((j r5 OXKI- pi@gﬁ*lhdimbentepﬂeﬁd]fmlgzﬂ)bomygicnixyqxtpaﬂidcﬂne—ﬂ{cér—bbeyltc-daid Mk - phenyl ) - am de]
- -C .02- met hoxy- phe -am dej;

1- (3, 3-Di rrg lﬁ%r?gltfp‘ilor’%ﬁ%?ﬂﬂ%%}@exy- pi peri di ne-4- carboxylic acid

(4-trifluoromethoxylOphenyl)-am de; 4-Hydroxy-piperidine-1,4-dicarboxylic

acid 1- [ (4-Hydroxp-1pBentr)flemd-gedpahe- [-§ulfonyh) ifiperalioaré tchiboyylpreeny®) - ami de] ;

(Y LR RSN 10, 0 - corbory e et

(2- met hyl - propane-| -sul fonyl) - pi peri di ne-4-carboxylic acid (4-

t ri f1 uor omdtRexBlophbey))-ahydtexy-piperidine-4-carboxylic acid (4-trifluoromethoxy-

1- (2, 2-Di : ane- 1- sul fonyl) - 4- hydr oxy- pi peri di ne-4-carboxylic acid

(4- triflu quéfn}g{ E%l%% phenyl) - am de;

1- (2- Chl or o- benzoyl) - 4- hydr oxy- pi peri di ne- 4-carboxylic acid

(4-trifl uoroedriesxy 2@pduyromethyldenzenesulfonyl)-piperidine-4-carboxylic acid (4-

?4H¥(rj|r?Tﬁo#&%@ﬁg{%@ﬁpEZr@f?ﬂg%}g%el) - pi peridi ne-4-carboxylic acid

1- (2- Fl uor o- benzy1) - 4- hydr oxy- pi beri di ne-4-carboxylic acid

(4-trifl uorlo@etPonrgthpheiephye- 1 grifeieyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-

(224{(1—?/?[ 8§¥%ﬁn%érhglfyuﬂ;}gﬂ%3§%§_ggﬁa%)ej pi peri di ne-4-carboxylic acid

4- Hydr oxy- 1- (t ol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-trifl uorotedmsxy gieiaphonerbdony\pipgiding ¢ 2etomgy Erbwedyyb66854 - 139-

éLr|(f2| Elolrjgirgr?mhoxyﬁ%%henyj | @g@ﬁgﬁ(ﬁg{dr oxy- pi peri di ne-4-carboxylic acid (4-

4- Hydr oxy-1-(3,3,3-trifl uoro- p,r opane- 1-sul fonyl) - pi peri di ne-4-car boxylic

acid (4- t Ai ¢ rﬂgpm@q&m&;ﬁ_—l@mﬁmymgﬂd@éﬁ—carboxyhc acid methyl-(4-trifluoromethoxy-

51-(2-Chl orr)gémEQfl;ae-; 4- hydr oxy- pi pgri di ne- 4-carboxylic acid

(4-trifluoronethoxy- phenyl)-am de;

15 4-Hydroxy-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide;

4-Hydroxy-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide;

1-(2-Fluoro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-
20 trifluoromethoxy-phenyl)-amide;

1-(2-Chloro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-
phenyl)-amide;

1-(2-Chloro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide;

25 4-Hydroxy-1-(2-trifluoromethyl-benzenesulfonyl)-piperidine-4-carboxylic acid methyl-(4-
trifluoromethoxy-phenyl)-amide;

4-Hydroxy-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid ethyl-(4-trifluoromethoxy-
phenyl)-amide;



4- Hydr oxy-1-(2-trifluoronet hyl - benzenesul fonyl) - pi peri di ne-4-carboxylic
acid (4- trifluoronethoxy-phenyl)-am de;

1- (2, 2- Diwetzhylo1psoepane- 1- sul f onyl) - 4- hydr oxy- pi peri di nectAapasiooxosss ¢ aci d
met hyl - (4- 10tri fl uoronet hoxy- phenyl) - am de;

4- Hydr oxy- 1- (t hi ophene- 2- sul f ony1) - pi pei0i di ne- 4- car boxyl i c acid met hyl - (4-
trifluoronmethoxy-phenyl)-am de;

1- ( 2- Fl uor a-@efnyib)behzbhyad niboryd pit{hegdrodty 1pép et idi@a- haxnplokdicacidikethyl- (4-

met hyl - (4- turiﬁalruorea{get hp%)é}{ﬁ?-eﬂl\{& .- am de;

154- Hydr oxy- (( POIUERE25S Taony ) - pi peri di ne-4-carboxylic acid nethyl-(4-
trifluoronethoxy-phenyl)-am de;

4- Hydr oxy- 1-(2tChloenberzesesuifomyl It-mpethexy-pipasdihe elacdvbooylitc acid ¢#-dertabtityd - ( 4-
trifluoro h -phenyl) - am de;

1-(2-Fl uorg)ﬁnﬁg)ri\i'%lﬁlé{?ﬂl fonyl) - 4- hydr oxy- pi peri di ne-4-car boxylic acid

nmet hyl - (4- 20tri fl uoronet hoxy- phenyl ) -am de;

1- ( 2 Chl or d-bamwy 1) toludnget-axkfongl) pepérdline 4 4adanrploxadid ¢-tect-blutyl-phenyl)-amide;
met hyl - (4-trifl uoromet hoxyphenyl)-amn de;

1- (2- Chl or g- benzenesyl fany - Hy. | dines 4 carbopydi e R
et hyl - (4 TR T S Ro b Rt GRARI A% ERIROBIE fn ) mice
254- Hydr oxyydrochloridesf | uor omet hyl - benzenesul f ony1) - pi peri di ne- 4- car boxylic
acid nmethyl-(4- trifluoronethoxy-phenyl)-amde; WO

2011/ 012602P, 0 - st i R : o

1 (2 Pl uor o Do s el oy 5 o R apeicine sarbogyiicaci! (Lisppropyl phemyl qmides
ethyl -(4- trifluoronmethoxy-phenyl)-am de; o ' '

1- ( 2- Chl or d-baie hd hrderiy 1l fonyheripgidingitserioayieacad daisprieyyirRheayh) gqunide
(4-1er t - butyhpheRyl): ani de; o o

54- Am no- 1- (t ol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-tert-butyl - phenyl)-am de; L o )

4- Ami no- 1- @ramyen&-(mlugner b onyhipieeridngrd-carbozylisoad (4cisapiogoxy-phenyl)-
(4-tert-butyligphenyl)-am de hydrochl ori de;

4- Am no- 1- (t ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-isopropyl -phenyl) -anide; o AT

4- Ani no- 1- ér%mu&ﬁﬁ:(mlwef%ﬂg}&wbrm%m%n%é—-%t%%ﬁ (4cisgpiogoxy-phenyl)-
(4- 1 sopr opyhrigkhenbdhlodds; del0hydr ochl ori de;

4- Am no- 1- (t ol uene- 4-sul fonyl) - pi peri di ne-4-carboxylic acid
(4-jsopropoxy-phenyl)- am de; s o .

4- AM no- 1- éf%wreqﬁé-(tﬁ‘%qﬂef%ﬂf}%ﬂwrrﬁgqridd%éz%rww j4ctrifgogomethoxy-
(4-isopropexynphemyde) - am de hydrochl ori de;

154- Am no- 1- (t ol uene-4-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-trifluoropet hoxy- phenyl)-amde; ... . .
4 A no- 1- (TR ISy onY Briiisridingd-cacoayliacH (4 trifluogomethoxy-
(4-trifl uopaemf hexydisdydchiciidegle hydrochl ori de;

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;
20 4-Amino-4-(4-isopropyl-phenylcarbamoyl)-piperidine- 1-carboxylic acid benzyl ester;

4-Amino-4-(4-isopropyl-phenylcarbamoyl)-piperidine- 1-carboxylic acid benzyl ester
hydrochloride;

4-Amino-1-(4-isopropyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

25 4-Amino-1-(4-isopropyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide hydrochloride;



4- Am no- 1- (t ol uene-4-sul fony1) - pi peri di ne-4-car boxylic acid

(4- et hyl -phenyl) -am de;

204- Ami nowo-201/a12@pr opyl - phenyl car banoyl) - pi peri di ne- | - eaThrzyioiocosaci d
benzyl ester;

4- Am no- 4- (4-i sopropyl - phenyl car banoyil)pi peri di ne-1-carboxylic acid benzyl
ester hydrochl ori de;

4- Am no- 1- @4Amsap pippyitinbdnizdiveokflamel) 4-pitpbtdndida é- [44-caf doorylethoxaghdnyl) -
(4-isopropyl phenyl) -am de;
254-Anino-%gﬁﬁﬁisopropyl-benzenesulfonyl)-piperidine-4-carboxy|ic acid
(4-1sopropyl - phenyl) -am dehydrochl oride; W) 2011/012602PCT/ EP2010/ 060854
- 141- 4- Ami AeAmirpe pipdridige 1,4 dadhbaxpoxacid 4 paolythrdidp t [ -ylifudrdmethoxf-phenyl)-
(4-trifluor - am de]; 4-Am no-piperidine-1,4-dicarboxylic
acid 4-p- toﬁ?@gﬁﬂngﬁﬂﬁF%(4 trlfluoronethoxy phenyl)- am de] hydrochl ori de;
54- Am no- pi peri di ne-1, 4-di carboxylic acid 4- [(4-isopropyl-phenyl)-am de]
1- [5 (4- t iAo pipetidmkﬁvﬁaﬂéagbbyylmactlb‘}-;[(4-iSOPr0PY1-PhenYD-amide] 1-[(4-

4- Ami no- pi jc acid 4- [(4-isopropyl-phenyl)-am de] 1-
[ (4- tri fﬁﬁ%‘?‘gjr‘%e "?pqi’hﬁ%??ﬁé del hydrochl ori de;

4- Am no- pi peridine-1, 4-dicarboxylic acid 4- [(4-tert-butyl- hen 1) - am de]
1- [ (4- 1GtAminq;mp©némhdx%rdph®wvl)c-md 4é(4-isopropyl-phenyl)- amlde é

4- Am no- pi L (4-tert-butyl - phenyl) am de]
1- [ (4- t?ﬁ ﬂ%ﬁ%gé¥ﬁ&QWEgz %%kgdﬁﬁhﬂmé§drochlorlde

4- Am no- pi peridi ne-1, 4- dlcarboxyllc acid 1- [(4-tert-butyl-phenyl)-am de]
4- [ (4-f1 udriopienpivpridine ded-dicadoxyid asisl bil (et dbut-nheayliaaidplokyi4- ¢ aci d 1-
[ (4rd ert-bybiyls 4 (4 fluoro- phenyl)-am de] hydrochl oride;
4- Aé%no plger+ ﬁ§ﬂ¥kﬁ %%g?%gk?ilc acid 1- [(4-tert- butyI phenyl ) - am de]
4-p-tolylam de; 4-Am no-pi peridine-1,4-dicarboxylic acid 1-

[(4-tert- b&r@mrmemyrlslmamégélcaﬂmgsﬂtcm%d ‘érr{l’i‘ld’@rq'll?ﬂﬁﬂoléhﬁn(ﬁlr)r@@de -[(4-

204- Am no- Qh@&ﬁbﬁkﬂﬁm% Hﬂygﬁp&ﬁyﬁﬂﬁmﬁﬁhge [ (4-tert-butyl-phenyl)-am de]
4-1 (4- isopropyl am de nlno pi peri di ne-1, 4-di carboxylic acid
1- [(4-tert-butyl- phenyl)-anlde 4- [ - 1 sopropyl - phen 1) - am de]

hydr ochl or deming-pipeHéngi ldicaibesylic 34‘1411 -tetr ety Icpeayh- amlde 4-[(4-fluoro-

bi s-[ (4- terke@ﬁyxﬁu &penyl) - am de] ; 254- Ami no- pi peri di ne- 1, 4- di car boxylic
acid bis-[(4-tert-butyl-phenyl)- anlde] hydr ochl ori de;

15 4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-[(4-fluoro-
phenyl)-amide| hydrochloride;

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-p-tolylamide;

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-p-tolylamide
hydrochloride;

20 4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-[(4-
isopropyl-phenyl)-amide];

4-Amino-piperidine-1,4-dicarboxylic acid 1-[(4-tert-butyl-phenyl)-amide] 4-[(4-
isopropyl-phenyl)-amide| hydrochloride;

4-Amino-piperidine-1,4-dicarboxylic acid bis-[(4-tert-butyl-phenyl)-amide];

25 4-Amino-piperidine-1,4-dicarboxylic acid bis- [(4-tert-butyl-phenyl)-amide]
hydrochloride;



WO 2011/ 012602PCT/ EP2010/ 060854 -142- 4- Am no- 1-

(2-chl oro- benzenesul fonyl) - pi peri di ne-4-carboxylic acid

(3-trifl vwoanathygdophenyl) - ani de; PCT/EP2010/060854

4- Am no- 1- (2- chl or o- benzenesul f ony1) - pi peri di ne- 4- car boxylic acid

(3- et hyl -phenyl) - am de; -142-

54- Am no- 1- ( 2- chl or o- benzenesul f onyl) - pi peri di ne-4-carboxylic acid

(4- et hyl - pHesylino-1-dciro-benzenesulfonyl)-piperidine-4-carboxylic acid (3-trifluoromethyl-
4-Anino-1-gﬁfg Q&%ibenzenesulfonyl) pi peri di ne-4-carboxylic acid
(4-f1 uoro- 8&9 ?

4- Am no- 1- (2-chl or o- benzenesulfonyl)-piperidine-4-carboxy|ic aci d

(4- chl or o- pgheemytior1-(2@hhirddenzenesulfonyl)-piperidine-4-carboxylic acid (3-ethyl-phenyl)-
4- Am no- 1- ((2-¢hl or o- benzenesul f ony1) - pi peri di ne- 4- car boxylic acid

(4- |sopropoxyp enyl) - am de;

4- Am no- 1- (2- chl or o- benzenesul f onyl) - pi peri di ne-4-carboxylic acid

(4- & f | uor dakmirex Y hehloty-baniadesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-
154-Anino-%ﬁ{ échloro benzenesul f onyl) - pi peri di ne-4-carboxylic acid
(4-propyl enyl) am de;

4- Am no- 1- (2 chl or o- benzenesul f ony1l) - pi peri di ne-4-carboxylic acid

i ndan- 5- y| drfugiéno-4-(Arhlego benz@gs@ﬂ%mw{piperidine 4-carboxylic acid (4-fluoro-phenyl)-
-benzenesulhg&yl) pi peri di ne-4-carboxylic acid (4-vinyl-phenyl) am de;
204- Ami no- 1 - (2-chloro -benzenesul f onyl) - pi peri di ne-4-carboxylic acid
(6-isopropyl -pyridin- 3-yl)-am de;

4- Ami no- 1- @2A@m<bid2ﬁébz@1bé§mnﬁmh§®nyb piipseding-reabogd icioidy i dleror ghenyl) -
[4-{@ 2. 2- uorol 1-di met hyl - et hoxy) -phenyl] -am de;

4- Am no- 1- %2 1l or o- benzenesulfonyl)-piperidine-4-carboxy|ic acid

(4- trlfluoronethoxyz henyl ) - am de;

4- Ami no- 1- @2ABHIG0} G2 %’b@@mnﬁwgonyb pPlipraiding-rsabogdicheidy(4rigorgepery-
(4-butyl-p g@gﬁ?am@ﬁ;de WO 2011/ 012602PCT/ EP2010/ 060854 -143-

4- Anmi no- 1- ( 2- chl or o- benzenesul f onyl ) -plperldlne 4- carboxylic acid
[4-(2,2,2-trifluoroethoxy)-pheny 1% am de

4- Ani no- pi gehméioné-(3-chloapbsnragiulioayagireriing ¢-gatboydicacishdrdiflyorgmegegxya-
[ (4- |soprogmbghﬁg%%k am de]; 54- Am no- pi peri di ne-1, 4-di carboxylic acid 1-
[ (4-f1uoro-phenyl)-am de] 4- [(4-isopropyl - phenyl)-anide] hydr ochl ori de;

15 4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-propyl-phenyl)-

amide;
4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid indan-5-ylamide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-vinyl-phenyl)-

amide;

20 4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (6-isopropyl-pyridin-
3-yl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid [4-(2,2,2-trifluoro-
1,1-dimethyl-ethoxy)-phenyl]|-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
25 phenyl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-butyl-phenyl)-

amide;



4- Am no- pi peridi ne-1, 4-di carboxylic acid bis- [(4-isopropyl-phenyl)-am de];
4- Am no- pi peridine-1, 4-di carboxylic acid bis- [(4-isopropyl-phenyl)-am de]
hydr ochl owode11/di@h2 Am no- pi peri di ne-1, 4-di car boxyl i ¢ aciPATIEP2010/060854

[ (4-chl oro-phenyl)-am de] 4- [(4-isopropyl- phenyl)-am dej;

4- Am no- pi peri di ne-1, 4-di carboxyl i ¢ aeldd-1- [ (4-chl oro-phenyl)-am de] 4-

[ (4-1sopropyl phenyl)-am de] hydrochl ori de;

4- Am no- 1- (42Ar[nlinmt<§24:¢hlrmg benpinpadfodyineipgercardydxyibogylacicdl [4-(2,2,2-trifluoro-
(4-1isopr opy he r) am de;

154- Ani no- fl‘tdpfy)f ey %mlﬁlzyl) pi peri di ne- 4- carboxylic acid

(4-1sopropyl -phenyl) -am de hydrochl ori de;

4- Ani no- 1- ¢Amhicepipetidinzyild-dphpexyld avet H{@aﬂmypﬁenyla{ahdde] 4-[(4-isopropyl-

(4-isoprop - am de;

4- Am no- 1- %’Eec}ﬁforo i 'enzyl) - pi peri di ne- 4-carboxylic acid

(4-1sopropyl -phenyl) -am dehydrochl ori de;

204-Am no- #-ABirfd-pipendiperizdy dicaybiopglid atichl] @-ttaorbepbehyle-anudel 4-[(4-isopropyl-

4-isopro n
El- Am ng- 1p¥)§ I?’Pﬁo%ﬁoaeﬂ)hg ?@bf)}fi%erl di ne-4-carboxylic acid

(4-1sopropyl -phenyl) -am dehydrochl ori de;

4- Ami no- 1- (G4Amirictpiperidimet i Hicheboxytic achl ied ( Aisprropyleprenyh yinhidelaci d
(4-1isopropyl -phenyl) am de;

254- Ami no- ke acid

(4- |sopr0pj4lél%u{0r lfp%m%l%qe%aﬂ&% ggﬁ%‘ﬁ%@w\?\%ﬁ%h/mgg%@ / EP2010/ 060854
-144- 4- Ami @KOI ](Ozld?,rl f | uor onet hoxy- benzy1) - pi peri di ne- 4- car boxyl i ¢ acid
(4-1isopropyl phenyl) -am de;

4- Apg no- 1- (125 ki d- F?B@ﬁ@ﬁ‘i@h@ﬁ%a%&fﬂé&acﬂ Per &Iﬂbﬂ%eplf’en?ﬁ}ral?ﬁﬁé’ﬂzl ?(4%§6ﬁopyl-
(4-1 sopropyl pheny am dehydrochiorid

54- Ani no- 1Phenyli-pmiidedr onet hyl - benzy1) - pi peri di ne- 4- car boxyl i ¢ aci d
(4-isopropyl -phenyl) am de;

4- Am no- 1- (424l d- bi;b@ﬁ@ﬁﬁ%llw hlc%&yﬂf)acm pqe@l 15 pice@n Dewiné | £ @Cikshropyl-
(4-1sopropyl - phenyl am de hydrochlorid

4- Am no- 1- (pheméb M‘%@ﬁlzl;‘/’llﬁe’pl peri di ne 4- carboxylic acid
(4-isopropyl -phenyl) 10am de;

4- Ami no- 1- (44A m$RPI 9P R&BEYA) - PbaedihelunarisbxGRE RAXYA-is6p@pldphenyl)-amide;
(4 i sopropyl - phenyl) -am dehy rochl oride;

1-(2-chl b f d boxyl
4 AILNO: L (2l or 0 e e o PRSI 1 i CRLES Sh 5] e
hydrochloride;

4-Amino-1-(2-chloro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(2-chloro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide
hydrochloride;

20 4-Amino-1-(3-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(3-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide
hydrochloride;

4-Amino-1-(4-trifluoromethyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide;

25 4-Amino-1-(4-trifluoromethyl-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
amide hydrochloride;



154- Am no- 1- ( 2- chl or o- benzenesul f ony1) - pi peri di ne-4-carboxylic acid
(4-1sopropyl - phenyl) -am dehydrochl ori de;

4- Am no- IwQ2etih1e600- benzenesul f onyl) - pi peri di ne- 4- car boP¢ITEP2@0i060854
(4-isopropyl phenyl) -am de;

4- Am no- 1- (2-f 1 uor o- benzenesul f ony1) - pidder i di ne- 4- car boxylic acid
(4-1sopropyl -phenyl) 20am de;

4- Am no- 1- @t shien e 2-tstihdromet)oxpitparyl dipiperidineat-bokytiilic aaidi(d-isopropyl-
(4-isopropé£]9an K% -am de; 4-Am no-1 - (2-nethyl-propane-I-sulfonyl)
-pi peridin acar oxylic acid (4-isopropyl phenyl) -am de;

4- Am no-1 - (2-nethyl -propane-I|-sul fonyl) -piperidine-4-carboxylic acid
(4-i sopr opy-2Empive hy(E)triﬂmr@meﬂyﬂqydEhkxﬂ -pgperidine-4-carboxylic acid (4-isopropyl-

4- Am no- 1- er|d|ne 4- carboxylic acid

(4-i sopr opﬁﬁ)ﬁe%h}lgm?‘ieq%%‘ycﬁ ori 2011/ 012602PCT/ EP2010/ 060854 - 145-

4- Am no- 1- (4-fl uor o- benzyl) - pi peri di ne-4-carboxylic acid

(4- i s0pr opyApirenyi(}-trifino weteyttd dehtybr-pigheridine-4-carboxylic acid (4-isopropyl-phenyl)-
4-Anino-|-?gﬁ@¥l-piperidine-4-carboxy|ic acid (4-isopropyl -phenyl) -am de;
4- Am no- 1- i f1 uor omet hoxy-benzoyl) - pi peri di ne-4-carboxylic acid
(4-1sopropyl 5phenyl ) - am de;

4- Ami no- 1- (42Amh100td2be’ﬂzwm}eﬂpﬂTb@niyéﬁ-ni@eﬁdi@ar%wwwtic add @4-isopropyl-phenyl)-
(4-isoprop ﬂﬁQM

4- Am no- 1- %hu@ 1benzoyl) pi peri di ne-4-carboxylic acid

(4-isopropyl -phenyl) -am de;

4- Ani no- 1- GAAMIIGH | brismeeinybenrhyz pipelidipe derarnstic acid &+-isoryapyt pheriyh -

(4- Nﬁopropx_ &gnyl) - am de;

104- Am no- 4-f | uor o- benzoyl) pi peri di ne-4-carboxylic acid

(4- |sopropyl phenyl) -amd

4- Ami no- 1- (@3AmEh 1(4ﬂiﬂPWRA’i)bmeﬂ))eplipéﬁl<ﬂ#@eﬁ:@élP%k9Mlé (4résogropyl-phenyl)-amide

(4-isopropy kdﬂQEQXM} -am de;
4- Am no- 1-( nethyl pentanoyl) pi peri di ne-4-carboxylic acid

(4-1sopropyl - phen é am de;
4- Ani no- 1- (46Ammori/1§ 1 lpae hynzapgsiliong-rinesigingotrganposylisexciddidriscrropdr boxyl i ¢

acid (4- 1 ggﬂ{gﬁxk phenyl) -am de;

4- Ani no- 1- ( 2- chl or o- 4- tr|fluoronethyl benzenesul f onyl) - pi peri di ne- 4- car boxy
lic acid (4- isopro pheny1l)

4- AW no- 4- (‘Wi@ﬂfﬁyi (Eﬁéwwﬁnmﬁwff)lylb1p¢mridmenfé cprbeaylisokid (eiseariPylbenzy |

ester; 4-A gﬁyhﬁgﬁyl pi peri di ne-4-carboxylic acid
(4-et hyI p%nyl% ﬁ

204- Am 1-(2- quoro enesul f i peridi ne-4-carboxylic acid
(4- et fr?yln?pﬁ‘ |11)o— —ééncgg) enzenesulf% %)pqg)en%me 4-car %oxyhc acid élywopropcl

4- Am no- 1- (phehyeR@idé; sul f onyl) - pi peri di ne- 4-carboxylic acid
(4-ethy|-pheny|) -am de;

4-Amino-1-(2-fluoro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-
20 amide;

4-Amino-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide;

4-Amino-1-(2-methyl-propane-1-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

4-Amino-1-(2-methyl-propane-1-sulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
25 phenyl)-amide hydrochloride;

4-Amino-1-(4-fluoro-benzyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-amide



4- Am no- 1- ( 2- net hanesul f onyl - benzenesul f ony1l) - pi peri di ne-4-carboxylic acid
(4- et hyl phenyl) -am de;

254- Ami now@-20R/atedodoxy- benzenesul f ony1) - pi peri di ne- 4- caPb®aPR10/066354
(4-ethyl -phenyl) amde; WD 2011/012602PCT/ EP2010/ 060854 -146-

4- Ami no- 1- (4-trifl uoronet hoxy- benzenesifi5f onyl) - pi peri di ne- 4-carboxylic acid
(4-ethy|pheny|) -am de;

4- Am no- 1 (44Amia1dqbxy—fhmm%al@sfmpipﬂydﬁ)le—aiqadrdx&]imm:&déébaopmpyll—plmenab'rajnide

(4- et hyl - e m de;

54- Am no- 1 gxgﬁﬁyﬁebenzenesulfonyl) pi peri di ne-4-carboxylic acid

(4- et hyl -phenyl) am de;
4-Anino-1-@AAmmuyl4bend¢m@$ﬂh&ehy&%opﬂp@mﬁdﬂﬁaﬁﬁepﬁﬂﬂmnﬂﬁhnﬁé@id

(4-et hyl -phenyl) am de;

4- Am no- 1- (4,2 I - pl-peri dineg= 4--cafr: i id
(- et nyi - prienat- RS AAS LRI pEHERE! PLARATE I Fo i

- pi peri di nehdndantadeyl i ¢ aci d (4-ethyl -phenyl) -anm de;

4- Am no- | - cycl ohexyl nmet hanesul f onyl - pi peri di ne-4-carboxylic acid

(4- et hyl - phe 3
e o P RS iso | 38 o bepaqyl)-piperidine-4-carhasylic acid (4risopropyl-phomylamides.

(4- et hyl 15phenyl ) - am de;

4- Ani no- 1- @2ARHIG} b4 4hldradeazaybnpipaidin flonyiyvh ped (4tisapropykphasokydmideaci d
(4- ethylphenyl) -am de;

4- Am no- @Za&ﬂkpiQ44nﬂﬁ&%hﬂ%ﬁ@ﬂ%ﬁﬂ%b;&ﬁ&ﬁ&ﬂ@%Qhﬂ%kﬁQa&ﬂ@@kbﬁhﬂﬁr4 car boxy
lic acid (4 et %mgﬂbenyl -am’'d

204- Ami no- Phew pyri di ne- 3 sul fonyl) - pi peri di ne-4-car boxylic acid
(4-ethyl -phenyl) am de;

?4Amt ROI 1h(42A1Tn)'iﬂJ U{@ffﬁl&b’% BexoyhenganssahfambloieidRerd-dbpepi- Srnboxhile acid

et hyl phenyl ) -ami d

4- Am no- dlchloro benzen sul f ony1l) - pi_perj di ne- 4- car boxyl i c _aci d

(4- et hyl - ﬁeéml)o I284n5td-buty f}] Bemdl%ﬁzcyrboawl;sfe%ql @Oam@&hrﬂewl) nige; ¢

(4-ethyl - phenyl) -am de;

4- Ami no- 1- (42A1Iiﬁﬁi(h1’1(4bﬂéﬂﬁ RineN i b dretide-¢ aa XYlid &idCi-Hofkrpet phenyl)

-am de; 811/ 012602P%;I'1363P2010/%%0854 1 frbpgit iy

-147- 4- AnﬁHB %-(2-fl uoro-benzyl) - pi peri di ne-4-carboxylic acid

(4- et hyl -phenyl) -am de;

4- Am' no- 1- (ALZA@lliﬂ(Q[(%hﬁﬂﬂ()’rb)nelﬂinD@yhdirﬂe& barbadiydpysipletiginaci-chrbdxyéit Byl (phenyl )
e; 4- Am no- é i 1 upromet hoxy- benzyl) - pi peridi ne-4-carboxylic acid

(4 hyl - prRORYIBYT-PARRlsamide;

4-Amino-1-(2-chloro-4-trifluoromethyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-
isopropyl-phenyl)-amide;

4-Amino-4-(4-ethyl-phenylcarbamoyl)-piperidine-1-carboxylic acid benzyl ester;
4-Amino-1-benzenesulfonyl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

20 4-Amino-1-(2-fluoro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;
4-Amino-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

4-Amino-1-(2-methanesulfonyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
phenyl)-amide;

25 4-Amino-1-(2-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;



54- Ami no- 1- (2-trifl uoronet hoxy-benzyl) - pi peri di ne-4-carboxylic acid

(4- et hyl -phenyl) am de;

4- Am no- IwQ2etwiaigdoaor orret hyl - benzyl) - pi peri di ne- 4- car boP¢ITiEP2@0i060854

(4-et hyl -phenyl) am de;

4- Am no- 1- (4-i sopropyl -benzyl) - pi peri di4fe- 4- car boxylic acid

(4-ethyl -phenyl) -am de; 104- Am no-1|-benzhydryl -pi peri di ne-4-carboxylic

aci d (4- et HyhAmjrve hy i triflasdodeth@mebenzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-

4- Met hyl am oﬁ%ié&geyene-4-sulfonyl)-piperidine-4-carboxy|ic acid

(4-trif|uoﬁbﬁe¥% Xyphenyl)-am de. 11. Conpounds according to any one of

claims 1 to 10, selected from

1- ( 2- Chl or d-benre hdduhdtboyihenteimpdifaxy)- pippedindidrerdoxytc box y4-ethybphehyl)-

(4-tert-but¥% gphenyl)-anide;

4-FWdroxy-f— Ol uene- 2-sul fonyl) - pi peri di ne-4-carboxylic acid

(4-tert-butyl -phenyl)- am de;

1- ( 2 Chl or d-banwy 1) 4-4thy-deosepegilfoayl) gipreidinee dacibrytlicacaldieb thyl-phenyl) -

met hyl - (4-t 1§éuoronethoxyphenyl)-anide;

204-Anino-f§% Ol uene- 4- sul fony1l) - pi peri di ne-4-carboxylic acid

(4-tert-butyl - phenyl)-am de;

4- Ami no- 1- @tamiené-(4-baigtl foongenpsydiopeh) i pdperalize- ¢ antboxylid asidadi-¢thyl-phenyl)-

(4-tert-butyl.gbhenyl)-am de hydrochl ori de;

4-Anino-l-%to?dene-4-sulfonyl)-piperidine-4-carboxy|ic acid

(4-trifluoronet hoxyphenyl)-am de; o o

254- Ami no- #-fmgraiéri&o4diBuerodipznepilfsyldpineriding 4rdathopyiicace (4ethyl-phenyl)-

(4-1qi fluor,gugs.hoxy- phenyl)-am de hydrochloride; WO

20117 012602PCT/ EP2010/ 060854 - 148-

4- Am no- 1- (2-chl or o- benzenesul f ony1) - pi peri di ne-4-carboxylic acid.

(4- et hyl - pHeMwiino-14hirgae-1-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

4- Am no- 1- ( 2- chl or o- benzenesul f ony1) - pi peri di ne- 4- car boxylic acid

(4- 1 sopr opaxyRRRNYH cl8idxdBnethanesulfonyl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

54-An1no-l-(2-ch|oro-benzenesulfonyf)-plperldlne-4-carboxyllc aC|37

(4-trif|uo@6ﬁ@$hoxy- phenyl) - am de;

4- Am no- 1- ( 2- chl or o- benzenesul f ony1) - pi peri di ne- 4- car boxylic acid

(4- i sopr opyl pReyl ) 2-tAaMie®imethyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-

4- Am no- 1- (2-chl or o- benzenesul fonyl) - pi peri di ne-4-carboxylic acid

( 4-1%0pr opyheophamyds) - ani de hydrochl ori de;

4- Am no- 1- (2-fl uor o- benzenesul f onyl) - pi peri di ne- 4-car boxylic acid

(4-i sopropyl ANyl (2-chRFb deflu@Bbenzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-

4-Anino-1-(§ftriflu ronethoxy-benzenesulfonylg-piperidine-4-carboxy ic acid

(4- et hyl phéf§Mjl)-2@He. 15 12. A process to prepare a conpound of formula

(1) as defined in any one of clains 1 to 11 conprising
4-Amino-1-(2-chloro-4-trifluoromethyl-benzenesulfonyl)-piperidine-4-carboxylic acid (4-

ethyl-phenyl)-amide;

20 4-Amino-1-(6-chloro-pyridine-3-sulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

4-Amino-1-(2-trifluoromethoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
phenyl)-amide;

4-Amino-1-(2,6-dichloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-
25 amide;

4-Amino-1-benzyl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;

4-Amino-1-(2-methyl-benzyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;



a) reaction of a conpound of fornmula (VI) in the presence of a conpound of
formula (VII), wherein Al, A2, R, R2, R3, R4 and R7 are defined as in
claim 1l awmo 2XiivE2deal ogen; (V1) () 20b) reaction of aPprcompreuadesss fornul a
(M) in the presence of a conpound of forrmula (VII1), wherein A2, R, R2,
R3, R4 and R7 are defined as in claimi7and Al is -NHC(0)-; WO

2011/ 012602PCT/ EP2010/ 060854 -149- R2'-v R4 .. N11 ,R3 HNO RI-N) (M 11)
V. R | A | NdRRmino-1-(2-fkd7erbbhARB -fiperidihg-@ cartoxylieadd {beathel-plaenyh rpoidad  of
formula (VI) in the presence of a conmpound of formula (I1X), wherein A2, R,

R, R3, R4 ,a0dhiRY1 85 nfhebivags ABipkRdifik Mo dads (A-2eGRPRARY-amige; R4 - NL

4-Amino-1-(2-difluoromethoxy-benzyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

5 4-Amino-1-(2-trifluoromethoxy-benzyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

4-Amino-1-(2-trifluoromethyl-benzyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;
4-Amino-1-(4-isopropyl-benzyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide;
10 4-Amino-1-benzhydryl-piperidine-4-carboxylic acid (4-ethyl-phenyl)-amide; and

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

11. Compounds according to any one of claims 1 to 10, selected from

1-(2-Chloro-benzenesulfonyl)-4-hydroxy-piperidine-4-carboxylic acid (4-tert-butyl-
15 phenyl)-amide;

4-Hydroxy-1-(toluene-2-sulfonyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-

amide;

1-(2-Chloro-benzyl)-4-hydroxy-piperidine-4-carboxylic acid methyl-(4-trifluoromethoxy-
phenyl)-amide;

20 4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide;

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-tert-butyl-phenyl)-amide
hydrochloride;

4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

25 4-Amino-1-(toluene-4-sulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide hydrochloride;



,RB HNO RIAINR2\,A274 NR3 O (VI)(I) 5d) reaction of a conpound of
formula (I-h) in the presence of a conmpound of fornula (X), wherein A, A2,
R, R3, R¥oand/RIZsvare defined as before, R2 is al kyl or Pcympro@boiogissand X i s
halogen' 'A2R4X'R2(X)R30- E,., 2r. ?2,,2RAR3,,, 11 -%

-N... ., ,--0 (1) or 1068 reaction of a conpound of formula
(I-g) in order to cleave the protecting group (PG
4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-phenyl)-

amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropoxy-
phenyl)-amide;

5 4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-trifluoromethoxy-
phenyl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
phenyl)-amide;

4-Amino-1-(2-chloro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-
10 phenyl)-amide hydrochloride;

4-Amino-1-(2-fluoro-benzenesulfonyl)-piperidine-4-carboxylic acid (4-isopropyl-phenyl)-

amide; and

4-Amino-1-(2-trifluoromethoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (4-ethyl-
phenyl)-amide.

15 12. A process to prepare a compound of formula (I) as defined in any one of claims 1 to 11

comprising

a) reaction of a compound of formula (VI) in the presence of a compound of formula
(VID), wherein A', A% R', R*, R, R* and R’ are defined as in claim 1 and X is halogen;

1
RN, 7 X 2
R\ 2 A R\GL 2 4
A R
(Vi) I
\R3 > N\R3
R1\ 1 N
A O
(V1) (N

20 b) reaction of a compound of formula (VI) in the presence of a compound of formula

(VIID), wherein A% RY, R, R’, R* and R” are defined as in claim 1 and A' is
-NHC(O)-;
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¢) reaction of a compound of formula (VI) in the presence of a compound of formula (1X),

wherein A%, R, R?, R?>, R* and R’ are defined as in claim 1 and A' is carbonyl;

R
~ A2
HN

(V1)

5

R
IIQ4
N\R3
O

1

O R2\
2
T w £
H S

N\R3

4

-

R1\ N

A O

(1)

d) reaction of a compound of formula (I-h) in the presence of a compound of formula (X),

wherein A', A%, R', R’, R* and R’ are defined as before, R” is alkyl or cycloalkyl and X is

halogen;

or

10

RL\AP/N

(I-g)

2
R
T4 X/R (X) \A2 T4

N\R3
O

1
R N
a7

e) reaction of a compound of formula (I-g) in order to cleave the protecting group (PG)

PG\N/R7 4

2
R
||Q \Az
N\Rg ——
R\, N

O A

(1)
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wherein A", R', R?>, R* and R” are defined as in claim 1, R” is hydrogen, A” is

-NR’- and PG is a protecting group.

Compounds according to any one of claims 1 to 11 for use as therapeutically active

substance.

A pharmaceutical composition comprising a compound in accordance with any one of

claims 1 to 11 and a therapeutically inert carrier.

Compounds according to any one of claims 1 to 11 for the preparation of a medicament for

the treatment or prophylaxis of diabetes, dyslipidemia, atherosclerosis or obesity.

The use of a compound according to any one of claims 1 to 11 for the preparation of a
medicament for the treatment or prophylaxis of diabetes, dyslipidemia, atherosclerosis or

obesity.

A compound according to any one of claims 1 to 11, when manufactured according to a

process of claim 12.

A method for the treatment or prophylaxis of diabetes, dyslipidemia, atherosclerosis or
obesity, which method comprises administering an effective amount of a compound as

defined in any one of claims 1 to 11.

The invention as hereinbefore described.
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