WO 2006/123257 PCT/IB2006/002047 PYRROLE DERIVATIVES AS
POSITIVE ALLOSTERIC MODULATORS OF METABOTROPIC
GLUTAMATE RECEPTORS FIELD OF THE INVENTION ap NP ti R1
RE T0e'BPésent invention provides new Compounds Of forrGRITB{46/002047
positive aliosteric modulators of metabotropic receptors - subtype 5
("mGIuRS") which are useful for the treatment or prevention of central

PORYRET BYBIERT diSRials AUch@EsrafaxamplesERanitivadaeingriontk or

positive and RASENYR MR EISERROPhIeRiB@BMElRS other central
or peripheral nervous system disorders in which the mGIuRS subtype of

giatamaremastabvEsiiroegceptor is involved. The invention is also
directed. to pharmaceutical compounds and compositions in the
prevention or treatment©ofsuch diseases in which mGIuRS is involved.
BACKGROUND OF THE,INYENTIONGlutagate, the major amino-acid
transmitter in the mammalian.cent I\lﬂprvus (CNS), mediates
excitatory synaptic neurdiransnfissjon thrgugh the activation of ionotropic
glutamate receptors recgptor-chanaets(IGluRs, namely NMDA, AMPA
and kainate) and metabotropic g u?an*gate r@ceptors (mGIuRs). iGIuRs are
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palgniatianA kR nerarasesudelievadiatinde HievaanningabRRHCHBOY: of
bukalae:Cardinvaspilarsaguiationisensary Pescapitationnd tieo directed to
dpvealepmenl afsynapicpiasticibysitoaddititre, ghtariateoplaysiammt of such
dnpardant valelimtGiiRatsarpHysiology of different neurological and
psychiatric diseases, especially when an imbalance in glutamatergic
BABERSTIESION SEBLI VEREIMBIURS are seven-transmembrane G
protein-coupled receptors. The elght members of the family are classified
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%@5%9{ RS ixigRiR eg&&ab@spﬁgg%s%@@gz SHRHAERS patho-
W@r@g rabsis sckintrac eHidalealci R REDdALRNY when an
RS poieas fexgdeamdemensimiediade localized in post-synaptic
elements adjacent to the post-synaptic density (Lujan R et al. (1996) Ear
I e uOdaR s8 :4rd 882veA A dnajarrRredenl ( 1997id-ChplniNegepsmat. The eight
13RO tndaudrarelyiaetBeteidtn three groups (Groups I, IT & IIT) according
to their sequence homology and pharmacological properties (Schoepp DD et al
(1999) Neuropharmacology, 38:1431-1476). Activation of mGluRs lead to a large
variety of intraceliular responses and activation of different transductional cascades.
Among mGluR members, the mGIluR5 subtype is of high interest for
counterbalancing the deficit or excesses of newrofransmission in neuropsychatric
diseases. mGIuRS5 belongs to Group 1 and its activation initiates cellular responses
through G-protein mediated mechanisms, mGluRS5 is coupled to phospholipase C and
stimulates phesphoinositide hydrolysis and intracellular calcium mobilization.

mGluR5 proteins have been demonstrated to be localized in post-synaptic elements
adjacent to the post-synaptic density (Lujan R et al. (1996) Eur J Neurosci. 8:1488-
500; Lujan R et al. (1997) J Chem Neuroanat., 13:219-41) and are rarely detected in
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1 WO 2006/123257 PCT/1B2006/002047 the pre-synaptic elements
(Romano C et al. (1995) J Comp Neurol. 355:455-69). mGIuRS5 receptors
can therefore modify the post-synaptic responses to neurotransmitter or
wapulataneurotransmitter release. In the CNS, mGIURS receptnisane/ 062047
abundant mainly throughout the cortex, hippocampus, caudate-putamen
and nucleus accumbens As these brain areas have been shown to be
r'ﬂ“’o'}é?d 'P Srlion. rﬁ g %E‘a'cff&CSPSﬁ% d;r”b% 1%9?‘4‘5%%
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be targets for the development of subtype selective mGIuR modulators.
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shstne H et at, (2000) J Med Chem. 43:2609-45; Bordi F and Ugolini A.
(1999) Prog Neurobiol. 59:55-79; Spooren W et al. (2003) Behav
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mmsted}tmdm@uﬂﬁﬁuﬂg equangynistagseciatertivithschizophsdniais
ameiedontain dabipgshiDenvaniRSsetfahé200M) AMalbBgyobfiatnyarfadd feebptor
enck¢heddune tier dal edng e kR piomessagelhasthe ehykioloditmooritiesiktion of
pyiaopickahzelsdayer ppethizapir empdredn p(@hianiehibéioal akbgghanced
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CIOSCIBREEL ORI G JBRAAYR T 8hah NQWQSGE potentiation of
RPN %8Sk of SLAANALe IRMQBRINRAARES SRS ABARARMRRBN of
fﬁmlm&si@&kb%@mgﬁ%ﬂhg Rast. decade tMauin: S e3oas (RO0AWAD Rl &l
RevoNEWosck2 364977 1E7BantanMa anchl ynult GNexeathiautobior9-87;
Beagnehesn al {B0RBAF 280 oI eZDSE TH-86RIURS null mutant mice have
strongly supported a role of mGIuRS in learning and memory. These mice
Showok sdlgbtivmdbssriminotaskecosspatisd larbieg &rmimerabhshahduring
the past decade (Martin 5J et al. (2000) Anmu. Rev. Neurosci. 23:649-711; Baudry M
and Lynch G. (2001} Neurobiol Learn Mem., 76:284-297). The use of mGIuRS null
mutant mice have strongly supported a role of mGluRS in learning and memory.
These mice show a selective loss in two tasks of spatial learning and memory, and
reduced CA1 LTP (Lu et al. (1997) J. Neurosci,, 17:5196-5205; Schulz B et al. (2001
Neuropharmacology. 41:1-7; Jia Z et al. (2001) Physiol Behav., 73:793-802;
Rodrigues et al. (2002} J Neurosel., 22:5219-5229).

The finding that mGIuRS is responsible for the potentiation of NMDA receptor
mediated currents raises the possibility that agonists of this receptor could be useful as
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reduced CAI LTP (Lu et al. (1997) J. Neurosci., 17:5196-5205; Schutz B

et al. (2001) Neuropharmacology. 41:1-7; Jia Z at al. (2001) Physiol
Behav., 73:793-802; Rodrigues et al. (2002) JNeurosci., 22:5219-5229).
wWoedmndinasthat mGIUuRS is responsible for the potentiation @iNMRBs/002047
receptor mediated currents raises the possibility that agonists of this
receptor could be useful as 2 WO 2006/123257 P.CT/LB2006/002047
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therefore being considered as a potential drug target for treatment of
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been disclosed (WO 2005/044797). International publication WO 99/45006 by Phizer
Inc. discloses oxadiazolyl piperidine derivatives as rotamase enzyme inhibitors,
Several classes of aryl and heteroaryloxadiazole compounds have been disclosed: US
04/106607, WO (3/056823, WO 02/72570, GB 1164572, FR 6671).

None of the specifically disclosed compounds are structurally related to the
compounds of the present invention.



313:199-206). This report is consistent with the hypothesis that allosteric
potentiation of mGIuR5 may provide a novel approach for development of
antipsychotic agents. . Recently a novel series of positive allosteric
modulators of mGIuURS receptors has been disclosed (WO 2005/044797).
International publication WO 99/45006 by Pfizer Inc. discloses
oxadiazolyl piperidine derivatives as rotamase enzyme inhibitors. Several

flassesen! arvlAn hetgroapyioxadiadale campguRdsdRrahesdissosed:a
Tl oA 1 QR AT IMOHIRES 683 3R Ie/ 62 Préciatiod IiF4RERhAR Slyd or

Panaeh therspasificalbosinclosatawpEHods it allonatyd eladathtors.
the compounds of the present invention. 3 The present invention relates
mGUmethod of treating or preventing a condition in a mammal, including a
human, the treatment or prevention of which is affected or facilitated by
Higuree lirshows! thatofieeffet{ O fivGH RS pasitipts difo sfethe preermaiBYSntion on
Fi@utR EStR) Gl B owpreseinstisd: ofitueninithsekseasse B thsraprsence of
poewehglieatton on primary cortical mGIuR5-expressing cell cultures in
the absence or in the presence of 300nM_glutamate. DETAILED
BEWWE#—%@“IWEWIW aspect, t here is provided a
compaind;aying the formula;leB NG MZ MY nhlRe RZ hB.Mherein R,
and R-, represent independently hydrogen, -(C1-C6)alkyl, -(G-C6)alkenyl,
-(G- C6)alkynyL aryialkyl, heteroarvialkyl, bydroxy, amino, aminoalkyl.
hvdroxyalkvl, -(C,-
C,)cycloalkyl rin arb nyl/d\C=O ora carbgn double bond: P
represents a (C5:C7)he Eyc){yl_\(gﬁtﬂejﬂéte oeyciqalkenyl ring or a
heteroaryl group o ula R4 Rs R\-IIN Rs R4 RV RR,N aN
N Ram~N N~ry N H;*H HHHR7R P;j{_)ERI \ K-i

1 2

i-B
Wherein
Riand R, represent independently hydrogen, -(C;-Cglalkvl, -(Co-Celalkenvl, -(Cs-
Ceyalloymyl,  arvlalkvl, heteroarylalkyl. hydroxy., aminc. aminoalkyl,
hydroxvalkyl, -(C:-Cglalkoxy or R, and R together can form a (Cs-

Cyyeycloalkyl ring. a carbonyl bond C=(O or a carbon double bond:

b represents a (CsCoheterocveloalkyl, (Cs-Co)heterocycioalkeny! ring or a

heteroaryl group of formula

R
Ry Re 4 R



IO\ER,D,N RaFRNHHt4R3. R4. R5. R6, and R, independently are
hydrogen, halogen. -NO2. -(Cr -(C3-C6)cycloalkyl. -(C,-C,)cycloalkylalkyl.
-(C--C6)alkenyl, -(C-- C6)alkynyl, halo-(C,-C6)alkyl, heteroaryl.
heteroarylalkyl. arvialkyl. aryl, - OR8, -NR8R9, -C(=NR,0)NR8R9-
-NRBCOR9, NRsCO,R9. NRsSO,R9. - NR,0CO NR8R9, -SRs, -S(= O?)Rs
-S(=0),R5. RS RORNRSRE, RC(SBHRENT(D) a0 Re drego JNReRo (G-
-C(=NR8)RE. 9 [&(—%OE%&&WW@B@? M&@ﬁﬂm}ﬂmn(iﬂyawﬂkenﬂ (Ca-
substituents are eombined to the mtervenmg atlorggt éf% fo[rﬁc\a1 blc]:_%%k 1. aryl

heterocycloHgioar) SrketerSatthg Whetein 82ERfing IS’ optionally
further substirutedwith,1-5dndependeihabFef CIGN NRGCORs,  YReSORs
aﬁkg yﬁaﬁgt'\%. a%%)al@ Ok QUSIR0aBO)NR Rs, -Ci=

-O-(-C,-C3 kviheteroarvl, N((-Co-
C6)a|kv|)((o@L@>3§1aH@/|a@ (FemRifeo- é‘éymghl)ﬂc(cafc@)&ﬁ%&érosélbﬁﬂwems-
groups; Rs, RQ,RIQkRshindepandsnibyisdy doagemd ©7HHE &)atkphmg atoms to

(C,-C6)cycloalkyl, (C cIoaI K - o is
halo-(C,-C6YSIR/F bhcvcg f83¥l€{?a{l§¥leroaryl )Pletgc%%r Q%ﬁ(?@ﬁ%%{ar%%ign

arvl; any of witichalls @gmmlwww@utédmm 105 PSRRI Ot
-CN, -(C, CQ)r I kvl - O- @Q- _bﬁ: -O-(6. fﬁ.za;cyv loalqdaki,-O(anybryl).
-O(heteroary) -N(Co- Cé-a N((Co C6 alk cloalk I) or. i
N((Co- C6)a|@|)f”§|’%‘""%bsfﬁ“ f&Blﬂaﬁ“ bI%L %‘ﬂ{ é"per%/dent (e
represent -CRAINARE)EG(RS)- ce-ﬁO)M@@m@y&m-cwa@mmmmyn
-5-; Q denotes a (C5-C6)cycloalkyl, an aryl or heteroaryl group of formula
R3 R3 | N RE'RAR3L,--P!tt H E R4RG R4~~~ JR5~S~RS 41 S'" R4
GO R,5R 5R3, R4. R5, R6, and R; independently are as defined above:
4aD E, F, Gand Fk'ne%mgﬁgsaqgﬁmem b RO (C-Coysioaliol
-C(R3)=C(R4 rS-o VI V.andva.
represent md@p@n lkgiagfy Nécarﬁfvlkﬁg"é o(ic\/(]:ﬁl? vy \}7 gjo-(Cr-Cojalky’.
represent - Nretaﬂﬂ%ﬁa&w h&d@pfﬁsaetamngteibmmkvl or aryl; any of which
-C(=0)-(Co-C2)a Coxalky, .
-C(=0)-0-. -Cl& éﬂ\fé b é’fg‘%ﬁd c{< %M\Ad ﬁ%ﬁgz‘sg o) é\% g@/ Ty
-S(=0)2-(Co- @iyamalkgq—@m%m@l@mdnw -Ofaryl), - (hetemml) N
Ce-alicylh.-N((Co-Coalky((C5-Crjeycioalkyl)  or —N((Co—CsJalkyl)(aryl)

substituents;

D, E. F. G, K and L in P independently represent —C(Rs)=, ~C(R:=C(R)-,-C(=0}-.
-C(=S)-, —0-, -N=, “N(Ra}- or -5-;

Q denotes a (Cs-Ce)eyeloalkyl, an arv] or heteroaryl group of formuia
"\ Ry N >~
R:,\/T \/\> Ry ' \\ Rs\/\ﬁ“j\(’& Rsfr,-\ww H/ %
X -7 g }\ ,Q 4/ e o
Ry = R Rg/ \;\{J $ " Rs g7 R,
5 Rs

R;. Ri. Rs, R, and R;  independently are as defined above;
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C(=NRs)-(C0-C,)alkyl-. -C(=NOR8)-(Co-C2)aikyi- or -C(=NORs)NRr(Co-
C,)alkyl-; K8 and R9, independently are as defined above; J represents
-C(K1o, Ku), -0-, -N(RI0)- or -5-; K10, R11 independently are hydrogen,
-(C1-C6)alkyl, -(C3-C6)cycioalkyl, -(Cr -(C-C6)alkenyl, -(C,-C6)alkynyl,
halo(C1-C6)alkyl, heteroarvl, heteroarylalkyl, arylalkyl or aryl; any of

D e D3 eyl oD,
-(C1-C6)alkyl, -O(Co-C6)alkyl, - -CT)cycloalkylalkyl. - O(aryl),
-O(heteroarﬂ“-%c(é%‘ec’%yafﬁ‘%’)‘@c?{-' Salkvl)_ N((Co-C6)alkyl)((C-,
C7)cycloalkyl) or -N((C0-C6)alkyl)(aryl) substituents; Any N may be an

v ik orparmaceylialhaceniable salisy xdrales onsolates Giresen: -
such compounds. In a'second aspect, there is provided a pharmaceutical

Neotpdsitiol €comprising a therapeutically effective amount of a compound
as disclosed above and a pharmaceutically acceptable carrier and/or

XN, In 2 i aspec, g6 O 3 cOROUNUICOROSKIINGTy.. -

disclosed aﬁ%?/rgs%lrstreastl{r!fg or prevernting a Eondition’in a mammal,

including a KRN Ghedeiamyént GiprePenticmOMNHith-fs bifetted GINRINR.

facilitated bygp@ggm@)@@g&[@torvg@ﬁ@%@gm@m@ﬁ?alIog(eﬂgzmpm@to;ﬁikyh,
4b In a fourth aspect, there Is provip_lg}%t compoundlcomposi_t@gmash T
disclosed ab%(\/—é\&&r"{t%éﬁ??éugfl‘pr"&é %*}é{%&'ﬁdi‘ I6W in & marnmal, & e
including a hyadw}-the treatment or prevention of which is affected or
facilitated b)gitgh%@%r% dilatony £fiec ol MRS positive allosteric
modulators (enhancer). In a fifth ‘aspect, there is provided a
compound/composition as disclosed above for treating or preventing

j central nerveussystenT disondgrs-selesidd fram-fhe group consisting of
anxiety disorders: Agoraphobia. Generalized Anxiety Disorder (GAD).

Obsessivel@ofpintdipenddnbrder foomynP4ficdlsbrder (Péstaeaipabine -(C:-
StresscRIRAIRAEIRT SR),-Sgsivddehobie, OerBNORASC -Coalky!, heteroaryl.
Su stance-i%gﬁced A X|et3/ Disorder. In a sixth aspect, there is provided a _
cor&ﬁ?ﬁ?@ %o@mﬁﬁ%\s Hi&Rios¥y SHotBiesr 'ﬁe%ﬁﬁ'r?@%@'pﬁ‘ékfé‘ﬁﬂﬁ% with 1-5
centnébmadeot bagyste Ol saftiels sitelctod frdindhe 1g ro0p; consistiatidflkyl, -
Ch"@fﬂﬁ’&ﬂ,d'Sofgﬂfééeréﬂﬁﬂ“°”'Qﬁfﬁﬁfﬁyﬁ%ﬁ&%ﬁ%&%ﬁ?ﬁ(é”.—é‘aalkgg((c;—

seventh aspect, there is provided a compound/composition as disclos
aboveirierdating ofNglevenahiy DEsHiargRS0% system disorders
selected from the group consisting of eating Disorders (Anorexia

. Nervosa. BAJAinkLaml\al_%veo%%_&i?Q eighth aspect, the_re is provided_a
compound/cgmposﬁlon as disclosed above for treating or preventing
central nervous system disorders selected from the group consisting of

moqg gigerdersiBiRolarRianrders ity sitinig RiSPLdehounds.

Depression, Dysthymic Disorder. Major Depressive Disorder,

Substance-induced Mood Disorder. In a ninth- aspect, there is provided a v effect;
In & SR Ar b PGSR A U RIB LR S B & TBP BRI B BSiiffgPevtically effective
aneentkdlnevas cysitidBsantdesase iesinchikeni thiy groepeonsistingrafor excipient.

psychotic disorders: Schizophrenia, Delusional Disorder, Schizoaffective

Disorder. Schizophreniform Disorder, Substance-Induced Psychotic

Disorder.

In a third aspect, there is provided a compound/composition as disclosed above for treating or
preventing a condition in a mammal, including a human, the treatment or prevention of which

is affected or facilitated by the neuromodutatory effect of mGluR3 allosteric modulators.
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In a tenth aspect, there is provided a compound/composition as disclosed

above for treating or preventing central nervous system disorders

selected from the group consisting of cognitive disorders: Delirium,

Substance-induced Persisting Delirium, Dementia, Dementia Due to HIV

Disease. Dementia Due to Huntington's Disease, Dementia Due to
In%%ﬁ%@@&?@%@%epr%ﬁgg Rtig e AZIRIRRLSTHRGesed above for wreating or

Substance-induced Persisting Dementia, Mild Cognitive impairment. 4c In
PIENeBIBET P ALSEAE BT b oG S BIRBBU R ESTHpBLifbArguen of which
isdiftiose doalfori@tordreatitig orcpreveatingreesatiad: nef vedsudySteoaitive aliosteric
m%ilggggogﬁeﬁg&ggégd fr_om the group cor_lsisting of pgrsqnality plisorders:

Obsessive-Compulsive Personality Disorder. Schizoid, Schizotypal

disorder. In a twelfth aspect, there is provided a compound/composition as
Irdismasestabove fopiredtng @nprerdnringodanal NIRENQLS BYSEER treating or

disorders sfiscied fiom. (e group onsisting,of subsanceelated i of anyien
Pasorders Ridohol a%us%, cohol dependence, Alco onﬁRcfra{lvvlaﬁ, = e
disfrddrel viigathriweik. d &limaralizkit ohbiisidludaeopdsrc ot is Grbieassive-Compulsive

DR nepdePendsace rARRNSIAMINE W MAWA P EO6RIBE: 2! Phobia, Other

dependence. Cocaine withdrawal. Nicotine dependence. Nicotine

PRt SRS HIBI0 R H AREERER I BBid withdrawal. In a thirteenth aspect,

there is provided a compound/composition as disclosed above for treating
or preventing inflammatory central nervous system disorders selected
InfpgistriGRTpIESErPISRY itht SUBRCHRITOMBRF A tP R sstagidehs Y pépa g or preventing
cERMItRG, MY HRIeSURIPSIS: SEEQRIABAPIRYISSS]Y SofiditiRle Salarsis disorders:
primary _progressive multiple sclerosis. In a fourteenth aspect, there is
Aratias ?ﬁ@‘@épﬁa&t&"’d SiTFdomposition as disclosed above in the
manufacture of a medicament for a treatment or prevention as disclosed

Iﬂggs’ Qé_(%né}p a@p@&%@?@i93%%?&&@%&%&0%8)@&%90&'&%# g?d(i)sf wseeé: 0RO, ozng*gating or preventing

disclosed above to prepare tracers for imaging metabotropic gﬁutamate
BRI AT EBTHIF gHE0BHE ctFiBTeiniErit theré are SRBVISHEE (féyFating Disorders
(e@mpaundsweidBugenewehernulalap BN AW HRy R2 Or
pharmaceutically acceptable salts, hydrates or solvates of such
compounds Wherein W represents (Ca-C7)cycloalkyl, '
@8 Mhatesscycisateypyideda amheriseyiotlion AClicyaiaiae for treating or preventing
dndaC Rihateragkeloaikenylring.AdiRt-andiR2 sepreseRtiinderendeiiisorders:
hydrogen, -(C1-C6)alkyl, -(C2-C6)alkenyl, - (C2-C6)alkynyl, arylalkyl, _
%‘Bf’é%gﬁ’r%ﬁ&f, ﬂﬁr&y%ﬁﬁﬂ%}“ﬁrﬁ?ﬁ&éﬁ@l, PERRIKY STE T B Rt ky Maior
Ioeririssing R2-tdgethisace- fodmeed MECIAwydoalkyl ring, a carbonyl bond
C=0 or a carbon double bond; P represents a (C5-C7)heterocycloalkyl,

(Cs-C7)heterocycloalkenyl ring or a heteroaryl group of formula R4 RG
Ipaninth aspect, there is provided a compound/composition as disclosed above for treating or preventing

central nervous system disorders selected from the group consisting of psychotic disorders:
Schizophrenia, Delusional Disorder, Schizoaffective Disorder, Schizophreniform Disorder,

Substance-induced Psychotic Disorder.

In a tenth aspect, there is provided a compound/composition as disclosed above for treating or preventing
central nervous system disorders selected from the group consisting of cognitive disorders:
Delirium, Substance-Induced Persisting Delirtum, Dementia, Dementia Due to HIV Disease,
Dementia Due to Huntington's Disease, Dementia Due to Parkinson's Disease, Dementia of

the Alzheimer's Type. Substance-Induced Persisting Dementia. Mild Cognitive Impairment.
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~t1R6R4RbN-N RHH NRsRfRsR7NJF/OKK Ra/ R4 /p0~~
N R, FiR3 N H 4e WO 2006/123257 PCT/IB2006/002047 R3, R4, R5,
R6, and R7 independently are hydrogen, halogen, -NO2, - (CI-C6)alkyl,
-(C3-C6)cycloalkyl, -(C3-C7)cycioalkylalkyl, -(C2- C6)allcenyl,
In ar:n(qig\l&g) %B@é%ﬁlleg%%x@la@@pé&ﬁ Jﬁ%&ﬂ%ﬁltﬁﬁ@@@ﬁ%%ﬂ%&@f&lI‘Ebé]atlng or preventing

8R9, -C(=NRI 5R NRB8COR9, NRS8CO2R
Ce“ﬁégm@’“ﬁfﬁ?@@%eﬁ ﬁ%ﬁ@a)cl\l %ﬂg @ 8‘}& gonsg mé Isersonaifn disorders;

Obs&2) 2NIRG R - Bfs RS, Hﬁ@eoszs;m;@m@m dis@sNR8)RY, or
C(=NORB8)R9 substituents; wherein optionally two substituents are
combined to the mtervem

atoms to form a bicyclic heterocycloalk
" f’o‘i“ﬁgf% RS 5 T A GBIy 10 S R o preventing
2 'HQQ@@”@%Tﬂzﬂ[@ﬁlglﬁﬁry@kmé@fr@ﬁ)aﬂéyhm@p(w)&iKyﬂ substance-related
7)cycloallcy r | . -
dlscﬁi- 1-C5FA ero%lry ?\II(%(g X%%faﬂcy ? gjﬁ b %@)ﬁ!ﬁ Al

ylary
dekwé(ﬁloﬁ@@)wkww@é @%Mwlmﬁﬁryﬁrgﬁb%@% dRNETRFRadAnpbetamine

willflependeptiiis Rxdroaen . (Gl rdo s 6)R¥EIaRK ependence. Nicotine

%@E C7)c cloalkyialkyl, (C2-C6)alkenyi, (C2-C6)alkynyl, halo-(Cl-C6)alkyl,
Wl

Ri%‘ﬁf}Fpﬁﬁ?@?ﬁ%r?P‘ﬁ 3?8’51’%3’@ yl, arylalleyl or aryl; any of
WhICh is optlonally substituted with 1-5 independent halogen, CN

1-C6)alk CO C6)alkvl, -O- ventin
In a e gﬁoaés gv (r yﬁ 50 d&n&cggggomys?%é é ’0391( a? for treating or preventing
mﬁ?ﬂ‘l’é@@@-@@)ﬁﬁk%ﬂ&?yl’) gf@'@gtlmgﬁ fiersyelectpd Fop R ipl Fns erosis orm such as

béﬂ%pWWSEﬁ%@@e%l@ﬁBa)mmﬁﬂﬁ%m@ﬁ%)'sc@faﬁ@) secdidayy, frogressive
-N=, -N(R3)- or -5-; Q denotes a alkyl, an aryl or heteroaryl group of
meHﬂﬁlﬁi‘iS“Sﬁ?Pﬂme‘%gFﬁ‘ﬁénﬁ%}giﬁ%ﬁ’ BiQ 7-R6 1~ R5 4 R5 R3,
R4, R5, R6, and R7 independently are as defined above;

Tn a fourteenth aspect, there is provided the use of a compound/composition as disclosed above in the
manufacture of a medicament for a treatment or prevention as disclosed above.

In a fifteenth aspect, there is provided the use of the compounds as disclosed above to prepare tracers for

imaging metabotropic glutamate receptors.

According to one embodiment, there are provided new compounds of the

general formula [

Or pharmaceutically acceptable salts, hydrates or solvates of such compounds

:—-»z B

Wherein

W represents  (Cs-Cr)oycloalkyl,  (Cs-Cpheterocycloalkyl (Cs-
‘ Cyheterocycloalkyl-(Ci-Ca)alkyl or (C3-Coheterocycloalkenyl ring;
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D, E, F, Crand H in Q independently represent -C(R3)=, -
C(R3)=C(R4)-,-C(=0)-, -C(=S)-, -0-, -N=, -N(R3)- or -5-; Ais azo -N=N-,
ethyl, ethenyl, ethenyl, -NRsC(=0)-, -NRsC(=0)-0O-, - NR8C(=0)-NR9,
NRgS(=0)2-, -C(=0)NRs-, -0-C(=0)NRs-, -S-, - S(=0)-, -S(=0)2-,
-S(=0)2NRs-, -C(=0)-0-, -O-C(=0)-, - C(=NR8)NR9-, C(=NIOR5)NR9- ,
-NR3Q ENORRrosdit Onddpehtichairl, B aaoP 20/ OHRRIAIOAY Ofjalken
formula 5 R3 R3-BFeRsnyt, Y1aftalida "  heterbi3yRER3, Reydr&and
independentanfiaigt el n(E, Coliany bhRAdGTmERamY o
represent -C(Ri#in, a GRIJACKEdIHT (), aCémBpnyDhoidt CMIRD)-a0tarbon
-5-; R3, R4, RbeulbieltRadndependently are as defined above; B represents

a single bond, -C(=0)-(Co-C2)alkyl-, -C(=0)-(C2- C6)alkenyl-,
-&(am)-(C2-Cwyaneghid-2a (Q:@;ﬂmter@qmmw(@s@ﬂmtmcycloalkenyl ring
-C(--NR3)NR9N§(@@W groma piforngla 0)2-(Co-C2)alkyl-,

-S('0)2NRs- (Co C2)a|ky|- C(NR8) (Co-C2)alkyl-, -C(=NORS8)-(Co-

C2)alkyl or -€(=p R3)NP CQ C2)alkyl-; Rs R9,Ande ndentl)é_a,ge
as defined aljole; Any N m y an N-oxidg: The prese Isclos r,e( )\
includes BBth poss bIe=st§?eo omers angki cemle N
compounds but the individual iémantlomers asywell. For th avoidance t§f
doubt it is to be q{;derstood that in this speC|f|cat|on (Cl C6) means a
carbon group\having 1,2, 3, 4, 5rgr 6 Larbon atoms. "(Co- C6)i'—migans a

carbon group 0i0, 1, 2, 3, 4, 0orgcqrbon atof@" Int hlﬁmon
: ¢ dfinitio, T (CE "

includes groua.-,sucf'flas methyl, ethyl, prfopyl, |soproéyl butyl, isobultyl,
sec- butyl tert-butyl, pentyl, |sopentyl nebpentyl, tert-pentyl, hexyl or the
like. "(C2-C6)alkenyl" includes group such as ethenyl, 1-propynyl, allyl,
isopropenyl, 1-butenyl, 3-butenyl, 4-pentenyl and the like.
"(C2-C6)allcynyl" includes group such as ethynyl, propynyl, butynyl,
pentynyl and the like. "Halogen" includes atoms such as fluorine,
chlorine, bromine and iodine. "Cycloalkyl" refers to an optionally
substituted carbocycle containing no heteroatoms, includes mono-, bi-,
and tricyclic saturated carbocycles, as well as fused 6
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WO 2006/123257 PCT/IB2006/002047 ring systems. Such fused ring
systems can include on ring that is partially or fully unsaturated such as a
benzene ring to form fused ring systems such as benzo fused

oasbagsyeles Cycloalkyl includes such fused ring systems aspgpinigfiesgos2047
ring systems. Examples of cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, detrahydronaphthalene, adamantane, indanyl,
fluorenyl, 1,2,3,4- tetrahg}%rona hthalene _and the like. Heterocycloalk I

&b &t
o e e ot %ﬁgﬂ%f e }%E &
ﬁ%%)o ; éﬁ t| \r é%eﬁa") i

and tl‘lcyC|ICS§l ra?e
fused ring sysfgm a%a YSRS (—O)Rs,

unsaturated s S %;@Wmto [ﬂtr@jfﬁse(%d tents( s, -
benzo fused C@{gﬂﬁ)éﬁi@ %ﬁf&ﬁﬁ@lﬁ@l ine Hdgptlonaliy two
piperidine, pipgiiaginensad %e@ttr@ ﬂ@%&oﬂﬁ liRem a bicyclic
isoquinoline apgldiesikeuliry lEiicludeSHERLIH) AR OrouRISHCEAS ring is
phenyl, 1-napbpdodnapbtytentbsthedikeqtihrviakgtpaeadesiosen, -CN, -(C-
(C6-Cio)aryl-(ChaByalkyd gorPspleli as-Oefizygrowalicphignylettybryl), -
group, 2-phen{itistogroiip; A-pReripipizk group:(2-phoaitihemybagyD UEN((-
3-phenylpropﬁgi‘eﬁﬁﬂ;ﬂ)ﬁ@pﬁ;ﬂﬁﬁ@tﬁ&%@roup, @=nap htyh@thistpdup(6Co-Cs-
the like. "Heeksgngteipaibld €503r80 membered heterocyclic group
containing 1 to 4 heteroatoms selected from oxygen, nitrogen or sulphur

to f HRas ki an H@*} dgehyz o BsenZStufen®ingy), (Cs-
thieny! (?hr.l?é’ it %% %{%%Ec{ﬁﬂ&%}ﬁ%ﬂn yz
| A A

ta i- 3
’ pi@ 61@0 CB‘

a 0-

(pyrrole rlng)
thiazolyl (thiazo rlﬁgg t| éﬁ]

ring), tetrazol _
ring), pyrimidi g%j((iiﬁtg%%g A ts,

(indole ring), isoindolyl (|50|ndole rng), benzmm?&z%%? (%en azoe
ring), purinyl gsoup (pur@neﬁngaaqwQelyb(qmgéﬁ&ﬁmg)mﬂ%@}ﬁzwdm)— -
(phtalazine nr@@mﬁgmypd@@d@ap@gwgghnegmg\)uqumggj iWls...

(quinoxaline ring), cinnolyl (cinnoline ring), pteridinyl (pteridine rlng),
dxazolyl (oxazelst¢ing)yiseiBziobt dSaxazeterong) dpanzoxrzolyl:
(benzoxazole ring), benzothiazolyly (benzothiazioie ring), furazanyl
(furaz n\n@g) and the like, "Heteroarylalkyl" includes D
Hi oaM}-(CI C3- aW@' , wherein éxaffiple®;of hetexgarykiare the Hf@g
sa sihese illustrated in eabove defi tlo@ such as 2{furimethyl o F
group, furylmethyl%ro\xp\ -thlenylmeth g?ouBs 3-thienyinsthgh group,
1- |m|dazoly|methyl group, f—imldazolylmethyl group, 2-thiazolylmethyl
group, 2-pyri rou nolylmethyl

dl% oii/afe % (%ﬁy (et A e

group or the comp ex of variable s oeéhlometry

formed by a sgluter (69,8 GATRHAD A aR0 & golyent. The
solventis a phgraeerlicaly-o)., FC%S} w@ipe ,,N(RB);ﬁfﬁ,

A is azo -N=N-, ethyl, ethenyl, ethynyl, -NRgC(=0)-, -NRC{=0)-0-, -
NRgC(=0)-NRg, NRgS(=0)-, -C(=0)NRg-, -0-C{(=0)NR;-, -S-, -
S(=0)-, -8(=0)z-, -S(=0):NRg-, -C(=0)-0-, -0-C(=0)-, -
C(’-NRS)NRg-, C(-:NORg)NRg- N -NRsC(‘—'NORQ)*, =N-O-, ~-O-N=CH-
or a group aryl or heteroaryl of formula

L



acceptable solvent as water preferably; such solvent may not interfere
with the biological activity of the solute. 7 "Optionally" means that the
subsequently described event(s) may or may not occur, and includes
both event(s), which occur, and events that do not occur. The term
"substituted"” refers to substitution with the named substituent or
substltuer}ts multiple degrees of substitution being allowed unless

otherwgeig}ted Preferre'i?;q mpounds of the present dlsclosure are
compo ds»f formula d&lcted belo RjR2 I-A

pharmafem{céi‘iy acc e/S@its, hydr lva 5\&:& /k )\
compoundsts Wherein Rl anet R2 represent"independently hydrogen,

-(Cr- CG)H -(C2-C6)alkenyl, - (C2- C(})akcynyl arylalkyl, heteroarylalkyl
hydroxy, famino, anvn hydroxyj?yl\ (Cl C6)a| NY;’{or Rl and ,B\E
togethef%m a (C3¥g¥)cycloalk Y1g, a car Aykbehd C=0 orl%)-f»—
carbon dogble bond; P r presents a (Cs-C7)heterocycloallcyl, e F
(C5- C?)heterocycloalkenyl ring or a heteroaryl group of formula R4 Rs R4
R,ReRsH-NJ RSRy/H-IR,\~\\k1HHHH RcRs~"RTE_ pQK'N
0 RS H RS Ik HiY, R3 aftfiR BBt Rt dndepansiersvare hydrogen,
halogen, -NO2, - (Cg-C6)alkyl, -(C3-C6)cycloalkyl,
-(C3-C7)cyclunlkyBkyhnd Gan AGidemicn{G 2BRalorOR)-, —
halo-(Ci-C6) a3 @) Q=0ptetiagalkd;. atyaky(Rayybr -ORB,

-NRsR9, -C(R{FRa) RRBR RsindpeCivhtY; MRSCERERY aNRE8SO2R9,
NRioCO NRBRY, -SRs, -S(=0)R.B, -S(=0)24 -S(=0)2NR3R9, -C(--O)Rs,
B(0)-O-Rs, [EiNR3RI, SBENO Po0s/1 263450 PE T Rd06/0026470)-(Ca-

C(=NR5)R9, &w Ef%mﬁe}%ywﬁereﬁ YoRally ttisONRe~(Co-

substituents &rea %@?M 1% ‘Forﬁﬁ“gb‘tﬁg@r@ﬂau‘yl‘

heterocycloal kyl e C( I\%ﬁ@' ng (C alky? Eppkgls -CENORg-(Co-
- T {0 "y

Rg and Ry, independently axe as defined above;
Any N may be an N-oxide.

The present disclosure includes both possible stereoisomers and includes not
only racemic compounds but the individual enantiomers as well.

For the avoidance of doubt it is to be inderstood that in this specification “(C1-Cg)”
means a catbon group having 1, 2, 3, 4, 5 or 6 carbon atoms. “(Co-Ce)” means a
carbon group baving 0, 1, 2, 3, 4, 5 or 6 carbon atoms.

In this specification “C” means a carbon atom.

In the above definition, the term “(C;-Cg)alkyl” includes group such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-bustyl, tert-butyl, pentyl, isopentyl, neopentyl,
tert-pentyl, hexyl or the like.

“(Cp-Coalkenyl” includes group such as ethenyl, I-propenyl, allyl,
isopropenyl, 1-butenyl, 3-butenyl, 4-pentenyl and the like.

“(Cy-Cg)alkyny!” includes group such as ethynyl, propynyl, butynyl, pentynyl
and the like.

“Halogen” includes atoms such as fluorine, chlorine, bromine and iodine.

“Cycloalkyl” refers to an optionally substituted carbocycle containing no
heteroatoms, includes mono-, bi-, and tricyclic saturated carbocycles, as well as fused

6



optionally further substituted with 1-5 independent halogen, -CN, -(C1-
C6)alkyl, -O-(Co-C6)alkyl, -O-(C3-C7)cycloalkylallcyl, -O(aryl), -
O(heteroaryl), -O-(-Cl-C3)alkylaryl, -O-(Ci-C3)alkylheteroaryl, -N((-
Co-Bayatkyt)((Co-C3)alkylaryl) or -N((Co-C6)alkyl)((Co-C3- PCT/IB2006/002047
)alkylheteroaryl) groups; R8, R9, Rio each independently is hydrogen,
(C1-Ce6)alkyl, (C3- C6)cycloalkyl, (C3- C7)cyc|oa|kylalkyl (C2-C6)alkenyl,

C2 C6 alkyn Cl C6 aIka heterocycloalk eroaryl
e é?% A mﬁi Eehie ey
g: c c?sé cioa ?ﬂk}é‘; giucg ste s as s systems
O e i

ﬁ( ﬁvciopentyl cyciohexyi
. tetr dronaphthalene
kyl)(aryl) substituents; Ij E, F - Kand L F;[
mdependently represent -C(R3)=, - C(R3)= C(R4)-,-C(—O)-, -C(=S)-, -0-,
-N=, -NRBRrdtobrilQ 1 epRte Sots Yoalsyly snbanvhen baleroayl @isaiag at
e e Rdtdo RaRBleclell ildBperlieRB rirdhOE, M15-# RERS R3nR4bR2nd
R;yahid &innde pevdentlys preadidefinediabpvestBnE Skeihand this@tems
intepehdientiserepgetents G{RBYy, or GRS mBIRMIE(sH)b, o€ =S h7ele ridisio
R 3)fuerd 5 1ing issarsion=pichethyl, themyifustidy nydrba¢RES(=B¥amples  of
eRsCrEePRbyl- mﬁs@f@mﬁ@e NRBSA)2- MO{REHNR S fetpheizghiorkane,
mohsffzﬁqus?keyzm §eh2NRS-, -C(=0)-0-, -O-C(=0)-, -
C(=NR5)NR9-, C(=NORs)NR9-, -NR8C(=NOR9)-, =N-O-, -O-N=C
Govpa or Hé"t‘é’&?ék@% B PR Sh as Ryl KusRigt éﬂ%@hﬁh amd
RS

O NON\)).. ~(N-, Ra/-N ~ (/\PINNF IG R R, 9 R3, R4, R5
and R&.i d ehen dent re s eln Hd |nA )
ge Ao he propyi
cmp, nﬂﬁ: pyk Bg % }ﬁ% or the

“Heteroary!” includes 5-10 membered heterocyclic group containing 1 to 4
heteroatoms selected from oxygen, nitrogen or sulphur to form a ring such as furyl
(furan ring), benzofuranyl (benzofuran ring), thieny! (thiophene ring),
benzothiophenyl (benzothiophene ring), pyrrolyl (pyrrole ring), imidazoly! (imidazole
ring), pyrazolyl (pyrazole ring), thiazolyl (thiazole ring), isothiazolyl (isothiazole
ring), triazoly! (triazole ring), tetrazolyl (tetrazole ring), pyridil (pyridine ring),
pyrazynyl (pyrazine ring), pyrimidinyl {pyrimidine ring}, pyridaziny! (pyridazine
ring), indolyl (indole ring), isoindolyl (isoindole ring), benzoimidazolyl
(benzimidazole ring), purinyl group (purine ring), quinolyl {guincline ring),
phtalaziny! (phtalazine ring), naphtyridinyl (naphtyridine ring), quinoxalinyl
(quinoxaline ring), cinnolyl (cinnoline ring), pteridinyl (pteridine ring), oxazolyl
(oxazole ring), isoxazolyl (isoxazole ring), benzoxazolyl (benzoxazole ring),
benzothiazolyly (benzothiaziole ring), furazanyl (furazan ring) and the like.

“Heteroarylallcyl” includes heteroaryl-(Ci~-Cs-alkyl) group, wherein examples
of heteroaryl are the same as those iliustrated in the sbove definition, such as 2-
furylmethyl group, 3-furyimethyl group, Z-thienylmethyl group, 3-thienylmethyl
group, I-imidazolylmethyl group, 2-imidazolylmethyl group, 2-thiazolylmethyl
group, 2-pyridylmethyl group, 3-pyridylmethyl group, 1-quinolylmethyl group or the
Iike, :

“Solvate™ refers to a complex of variable stoechiometry formed by a solute
(e.g. a compound of formula I) and a solvent. The solvent is a pharmaceutically
acceptable solvent as water preferably; such solvent may not interfere with the
biological activity of the solute.



B represents a single bond, -C(=0)-(Co-C2)alkyl-, -C(=0)-(C2-
C6)alkenyl-, -C(=0)-(C2-C6)alkynyl-, -C(=0)-0O-, -C(=0O)NRs-(Co- C2)al
cyl-; -C(=NR3)NR9, -S(=0)-(Co-C2)alkyl-, -S(=0)2-(Co-C2)alkyl-,
S(=0)2NR5-(Co-C2)alkyl-, C(=NR5)-(Co-C2)alkyl-, -C(NOR5)-(Co-
CZ)alkyl- or -C(--NOR3)NR9-(Co-C2)al cyl-; Rs and R9, independently are

as defjped.abqv Jrepr se sa |n Ie 5& O -N Rozmc))}rimt

-5-; R

f@‘g @%cyc@?%}ﬂe fal eny 'Z%} g}iﬂﬁcynﬁaf

C6)a| é@k%l r‘gﬁl of ent or
&%ﬁi@% b« b? fﬁ%ﬁﬂ

O CG’)aIkyI -O( CyCIOalkyIaIkyI -O(aryl), - eteroary ,
-N((C@@ﬁ}@dh}ﬁﬁ(&@r@@ﬂk&ﬁrcb\é&@@cﬁﬁﬁalwa&ﬁﬁotﬁc@ﬁytﬂﬁﬁd@b@r

GRlalkyD(aryl) substituents; Any N may be an N-oxide; The present
disclosure includes both possible stereocisomers and includes not only
racemic compounds but the individual enantiomers as well. Particularly
preferred compounds o resent disclosure are compounds of formula
I-BQ W'BVV2 Cp. ml /'V HRsRZ i-$ Wherein Ri and R2

represent independentiy_hydrdgen, -(Ci-C6)alkyl, -(Cz-C6)alkenyl, -

(CZ-C6)alkynyl, arylalkyl,#eter SRyes 5 mMjno, aminoalkyl,
hydroxyalkyl, -(Ci- C6)alké><y or Rl arld R2 tggeth form a
(C3-C7)cycloalkyl ring, a carbonyl b =0 or a cartfon double bond; 10

WO 2006/123257 PCT/IBZOO6/0025%7 P réaresents a
(C5-C7)heterocycloalkyl, (C5-Gy¢)heterocycloalkenyl ring or a heteroaryl
group of formulaR4 R, R4 R,R4R5N-N J R,NR3NRaNONNHHH

H or pharmaceutically acceptable salts, hydrates or solvates of such compounds.

‘Wherein

Riand Ry represent independently Iiydrogen, -(Ci-Cgalkyl, -(Co-Cg)alkenyl, -
(Cp-Celalkynyl, arylalicyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Cg)alkoxy or R) and R, together can
form a (C3-Cy)eycloalkyl ring, a carbonyl bond C=0 or a carbon
double bond;

P represents a (Cs-Codheterocycloalkyl, (Cs-Coheterocycloalkenyl ring
or a heteroaryl group of formula

Rse Rs R Rs R¢ Rg B
N
H H

R3, Ry, Rs, Rg, and Ry independently are hydrogen, halogen, -NO,, -

(Ci-Coalkyl, -(Cs-Cgloycloalkyl, -(C3-Crlecycloalkylalkyl, -(Cs-

Cealkenyl, -(Ca-Cglalkynyl, halo~(C,-Cg)alkyl, heteroaryl,

hetemarylaikyls afylalkyl, aryis "ORSS _NRSRBD "C(mNRH})NRSRga =

NR3sCORs, NRgCO2Rg, NRgSOsR, -NR16CO NRgRg, -8Rs, ~S(=0)R;,

-8(=0)R3, -S(=0)2NRsRo, -C(~O)Rs, -C(0)-O-Rs, -C(=O)NRgRy, -
8



,RR,RE-FRRSF-G Ra/% R4I\'DOLEDO--~ RSNNHR3iHH
R3, R4, R5, R6, and R7 independently are hydrogen, halogen, -NO2, -
(CI-C6)allcyl, -(C3-C6)cycloalkyl, -(C3-C7)cycloalkylallcyl, -(Cr

Wo 206:6)8leynyl, halo-(C1-C6)alkyl, heteroaryl, heteroarylalkyd;ramdaltoydzo47
aryl, -ORB, -NRSRq, -C(=NRio)NRsR9, - NR8COR9, NR8CO02R9,
NRsSO2R9, -NRioCO NRBRq, -SR8, -S(=0)R8, -S(=0)2RS8,
-S(=0)2NR8R9, -C(=O)Rs, -C(0)-O-Rs, C( O)NRS8RY, - C(=NR8)Rqg,
C(=NOR8)RA-£THIERenter \iie éﬁﬁ s, BEHGEnPaRzally ‘L‘WO
combined to ﬂ’f@%ﬁi%?@@ C&fB}i’f‘f? oo RERSRIRS A

aryl or hetero&#FP elﬁ’% °H g
with 1.-5 mde%%l Fﬁ' %1(%) %ié %é
-0-(C3-C7)cy , a e
-O-(Ci- C3)a| C %3)_

F& alkxl
o-

-N((C0- C6)al§ﬁlﬂ§é§&é %J roaryl) groups Rs, R ?2
independently is'hydrogen, ( 6)all(yl, (C3- C6)cyeloalkyl,
(C3-C7)cycloalkyhrlkylz (£2:636) albgiladbiB-GO)niloytn, (C)-Cealkyl, (Cs-
halo-(C1-C6)alkydietriacycioaliyloatieniiyl, teteroatybaliyCamialiagny,
or aryl; any otutbich, i pplighallharbstititatkwith heferinaeipenisteatoaryialicyl,
halogen, -CNar(1aliI6 Yal kyrlyl: Cu( 0fC)atkylis-Op(oBalG7 yopstivatdd) | ailktl, 1-5
-O(aryl), -O(h@t@;m@d%;ﬂ;ﬁige%?ﬁmyiégNﬂﬁdkﬁ gég;-cs)alk}% I;i%égg
C6)alkyl)((C3Erslpel or =BYatieytrai) titgahitgh o BDNECo-
F, G, K and LG#kiridépetdentsias Qgé"mN@@qésé yi)(aryl) substituents;
C(R3)=C(R4)-,-C(=0)-, -C(=S)-, -0-, -N— R3 or -5-; Q denotes a
cycloalkyl, antaryForheterd r{P b 'EHS“‘??@% TRessees vAtRE: -
R4 R3\ {V H RESEGIRE RERE 54T TG(PPﬁIas "S'RYR3, R4,

5 R6, and 7|qde ende S[(){'areasdef %da ve: IID F GandH

Q indepen Shtl Stesar kfﬁ?ﬁﬂ ( 5’5‘1 &fi ( S)-,

)‘?Srep esen
-0- -N;— -N(R3)- or -S-; V|, V2 V3, V4 and V5 represent mdependently

Q@@%/%(RCJ,) C(fBA') Ra\ /514 Ry 7N e
R \——\—/ | /Q/\,\\Rs | /~ j P
Rs

Rs, Ry, Rs, Re, and Ry independently are as defined above;

D.E, F, G and H in Q independently represent ~C(R3)=, —
C(R?’)W_WC(R-‘I)_:“C(:O}": "C(:S}"n '—Q'p —N=9 'N(Rﬂ)" or -S';

A is azo —N=N-, ethyl, ethenyl, ethynyl, -NRzC{=0}-, -NRgC(=0}-0-, -
NRC(=0)»NRg, NR3S(=0)-, -C(=0)NR3-, -O-C(=0)NR;g-, -5-, -
5(=0)-, -8(=0)z~, -5(=0)NRg~, ~C(=0)-0-, -0-C(=O}-, -
C{=NR3)NRs-, C(ENORgNR,- , -NRgC{=NORg)-, =N-0-, ~0-N=CH-
or a group aryl or heteroaryl of formula

Rn

\{’\! W\/ \{/r }—P\E\/ >\ Ohjq\ H—}
R \~\"j h /l\:::/ I Q) /Q\
Rg ' "~ Rs /k )\
NN M Ro7 N e
AT 7 \ 2
/L >\ , \N»\j& , /~ ,{ . /Q\N N ”\\O%E—"



-C(=S)-, -0-, -N=, -N(R3)- or -S-; B represents a single bond,

-C(=0)-(C- C2)a|ky|- -C(=0)- (C2 C6)alkenyl-, -C(=0)-(C2-C6)alkynyl-,
-C(=0)-0-, -C(=0)NR8-(Co- C2)alkyl-, -C(NRsS)NR9, -S(=0)-(Co-C2)alkyl-,
-S(=0)z-(Co-C2)alkyl-, S(-0)2NR3-(Co-C2)alkyl-, C(NRs)-(Co-C2)alkyl-,
-C(=NOR$)-(Co- C2)alkyl- or C(=NORg)NR9-(Co-C2)alkyl-; Rs and R9,

independent] are as deflned above; represents a single bond, -C(Rlo,
RIi), -0-, -N( Hﬁ’f@ﬁ&ﬁd%ﬁﬂ%%ﬂ GarSgen,

Eglz%Gggll(lge BYL éCS- T 6%:{%%%%;%? érb stituted with
ubstituted wi
i

heteroarylal 5% }é
1-5 indepen e3h gen I-
HO(C3-C7)ey, E&ﬁ@'kyé QD). bcaﬂzstef - alkylh -C(=0)-(C;-
- -N((Co- C6)a§ﬁa%ﬁé C6)ﬁilc§%)béé(z%&ﬁ2ﬁ£'§yl Cé%—-@fg@yclo@ ledyQRe-(Cy-

N((Co-C6)alky, éﬁ& bSKRIGNIR; ARy=Rbney-0saryh; aiee)T e rrspant.-,
disclosure 'nCﬁ;@@%m@(%@mﬁt?re@@mﬁ'ﬁ@@zmﬂﬁ-@mﬂ&s} (Co-
racemic compgydg$- it DEeMORIINELCaFTiales;as well. Further

preferred compounds of the present disclosure are compounds of formula
I-C (::P- N )'-E bhQR JandepeR]siRE XrCaigfinatmbaentically acceptable
salts, hydrates or solvates of such compounds, Wherein Rl and R2

Jepresent inckepeneieneysingtirbgeh ~EReHallkytHCHBaalkerys, -

(C2-C6)alkyn IaryIaI Iheteroarylalkyl hydrox amlno amlnoalkyl
hydroxyalkyl R{eRa &y
(C3-C7)cyc|oé% Pbo @6
WO 2006/125%
(C5-C7)hetiw gg{ o

group of for &!'3%) ﬁ, ! 1)( o

Cyieycloalkyl) or -N((Cg—Ce)alkyl)(aryi) substxtuents

cycloalkyl,

ﬁ ;M@ﬁ% :

%ef’f‘et%%}"%(cl

((Co-Ce)alkyl)((Cs-

Any N may be an N-oxide;

The present disclosure includes both possible stereoisomers and includes not only
racemic compounds but the individual enantiomers as well,

. Particularly preferred compounds of the present disclosure are compounds of
formula 1-B

}’1‘““"2

\

P Vs Vg -~ B
N
| J\")J
H R{ 7 R,

LB

Wherein

Ryand R,  represent independently hydrogen, -(Ci-Cgalkyl, -(Cy-Ce)alkenyl, -
(CrColalkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Cglalkoxy or R; and R, together can
form a (C3-Cy)eycloalkyl ring, a carbonyl bond C=0 or a carbon
double bond;

10



HHH ifts RsR7RsRs/F..G R/R\/\NEO~,EDO~-ON R.HRH

H H R3, R4, R5, R6, and R7 independently are hydrogen, halogen, -NO2,

- (Ci-C6)alkyl, -(C3-C6)cycloalkyl, -(C3-C7)cycloalkylalkyl, -(C2-
&0)alkemss(C2-C6)allcynyl, halo-(C1-C6)alkyl, heteroaryl, pcriipaoe6/e02047
heteroarylalkyl, arylalkyl, aryl, -ORs, -NR8R9, -C(=NR10)NRgR9, -
NR8CORY9, NRsCO2R9, NRgSO2R9, -NRioCO NRsR9, -SRs, -S(=O)Rs,
-S(=0)2R3, -S(=0)2NR8R9, -C(=0)R8, .C(0)-0-Rs, C(hO)NR8R9 -
B(=NR3)R9, HHCEENORES R slstviasAral e G ophgsmny dealkenyl ting
substituents &¥eAdBHRBREHES RS T{ERAIng atoms to form a bicyclic
heterocycloalkyl aryI or hetergaryl ring; wherein each ring is optionally
further substitutéd with 1-5 ind ndent halogen/CNT R¢( C6)a|k\yh(1
-0-(Co-C6)alkyl-Ox(C3-C7) Io}llgylalkyl /% @rv), - )ﬁ?@oa%& p.
-O-(-Ct-C3)allcylatyl, -O-(Cr- C3)'élkylheter5’ary : : ) '
Co-C6)alkYIl)((Co- l533)a|kylaryl) or -N((Co- CG)aH<yI)((Co C:ﬁk
)alkylheteroarylxgrofips; Rg, R9, Rjo eagh independently is hygrggen
(CI-C6)alkyl, (C3- fBalkyl, (C cycloalkyla F (C2-C6)A
(C2-C6)alkyn¥k, =C6)alky teroc cIoaIkyP oary\b
heteroarylalkyl, agylalk§l or aryl; any ¢f which'is optionally substltutgad with
1-5 independent halogﬁen -CN, -(Ci- %G)alkyl -0-(Co-C6)alkyl, -O-(C3-
C7)cycloalkylalkyl, -O(aryl) -O(heteroaryl), N(Co -C6-alkyl)2,-N((Co-

C6)alkyl)((C3: C7 cycl 1).qr -N((Co-C6)alkyl substituents;
F, 0, K and L g‘é % 30 {R_%f( %?f/ffz‘f;geilo Lulogfyi I?\Tg(c
C(R3)= C(R4)-- ey 3.’ : - 1t A%aryzi

cycloalkyl, an or

R5, R6, and R h% QEU iﬁreﬁﬁ_g 'R@%@Q\@G } }\“— ;ng
QOdependg(nty)gRQreg@:r@)zQ O C(@f gRo, -
-0-, -N=, -N(RS)}=10R :5R;, Bdgem@q@m@g gn@mmm &k&%& ylvwio

-C(=0)-(C2- Gayatkemmit eréEoibiffe® 16 Baliattylentbs( 7P 10 form a bicyclic

-C(=0)NRs-(Geterocycloalkyl, aryl or heteroaryl ring; wherein each ring is
optionally further substituted with 1-5 independent halogen, ~CN, -(C;-
Coalkyl  -O-(Co-Coalkyl, -O-(C3-Cyieycloalkylalkyl, -Ofaryl), -
Ofheteroaryl), -O-(-C,-Cylalkylaryl, -O-(Ci-Caalkylheteroaryl, —N((-
Co-ColalkyD((Co-Cs)alkylaryl) or ~N{Co-Cralky){((Co-Cs-
Jalkylheteroaryl) groups;

Rs. Ra, Rye each independently is hydrogen, (C;-Cgallyl, (Cs-
Ce)eycloalkyl, (Cs-Crleyeloalkylalicyl, (Co-Cealkenyl, (Co-Cealkynyl,
halo~(C;-Cglalkyl, heterocycloalicyl, heteroaryl, heteroarylalkyl,
arvialkyl or aryl; any of which is optionally substituted with 1-5
independent halogen, -CN, -(C;-Cglalky!l -O-(Cy-Cealicyl, -O-(Cs-
Cy)eycloalkylalkyl, -Oaryl), -Otheteroaryl), -N(Co-Co-alkyl)s,-N{(Co-
CoalkyD((Cs-Cr-yeyeloalkyl) or -N{(Co-Colalkyl)(aryl) substituents;

D, E F, G K and L in P independently represent —C{Rz)=, —
CR)=CR4)-,-C(=0)-, -C(=8)-, ~O-, -N=, -N(Ra}- or -5~;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
2Ry j»
Rs\\Fi \,/> Rs\F[ \\ ‘ Raz}\rj\},a@ R:,,?fi\““i\i H/' \m
/ R g N
S o S T s T
Rs

Ra, R4, Rs, Rg, and Ry independently are as defined above;
i1



C2)alkyl-, -C(NR3)NR9, -S(=0)-(Co-C2)alkyl-, -S(=0)2-(Co-C2)alkyl-,
-S(=0)2NRs-(Co-C2)alkyl-, C(=NR3)-(Co-C2)alkyl-, -C(=NOR5)-(Co-
C2)alkyl- or -C(=NORs)NR9-(Co-C2)alkyl-; Rs and R9, independently are
as defined above; J represents a single bond, -C(Rao, Rit), -0-, -N(R10)-
or -5-; R10, R11 independently are hydrogen, -(CI-C6)alkyl,
-(C3-C6)cycloalkyl, -(C3-C7)cycloalkylalkyl, -(C2-C6)alkenyl,

-(C2-C6)alkyny (C J hete ar I, heteroary arylalkyl or
aryl; any of %@%ﬁ?ﬁ ?éé‘/% ﬁ? rﬁw 1t halogen,
-CN (Cl -C )a ’/)cyc’loa alﬂyl O(aryl)

é)ai‘kyl OW %%d—%& %%}?ME%K% y%l.gglk)§§3g— N(%% 6)(RIT<' aryf)

substituents; An may be an -OXIde The present disclosure includes
poth possibleieieaisonersiapw iNsUAes nefenly aeeRikaompe e
but the mdlv@amwonwﬁm&md&@ﬁghg%@wemh@@ <
compound of Yl s) NIy e SERE Oy (e (159 0%-2Co-Coalkyl-,
pharmaceuticaliy(heBptetyeCspllkiitereG{-RNIG)-FUNN,NKIR)  FORINGR:)-(T0-
or pharmace @tigAkyl acce flaNORaER asateminykolvates of such
compounds. Wherein R1 and R2 represent independently hydrogen,

-(C1-C6)alkyRs (02 R6jndependentrares) difined aboyieilkyl, heteroarylalkyl,
hydroxy, amino, amlnoalkyl hydroxyalkyl (Cl C6)alkoxy or R1 and R2

fhgether can SBFACRCIRE GRS HoR weafoiBendTSe or a
carbon double bond Prepresents a (CS C7)hetero cloalkglé

?‘%1 EgX

3%&1' %ﬁ% g afy 05 whxc(f;;
p | i Eiﬁ’ independen haloéen -CN, ~«C-
cé)atzqi -O(Co-cs)alkyl -O(C3~C7)cycloalkylalky1 -O(aryl), -

Ocheteroaryl),  -N{(Co-Ce)alkyD((Co-Colalkeyh),-N((Co-Co)alky)((Cs-
Cy)eycloalkyl) or -N((Cy-Cg)alkyl) aryl) substituents;

Any N may be an N-oxide;

The present disclosure includes both possible stereoisomers and includes not only
racemic compounds but the individual enantiomers as well.

Further preferred compounds of the present disclosure are compounds of
formula I-C

or pharmaceutically acceptable salts, hydrates or solvates of such compounds.
Wherein

R;andR; represent independently hydrogen, ~(Ci-Cglalkyl, -(C»-Cs)alkenyl, -
(Co-Ce)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(Ci-Ce)alkoxy or R; and R; together can
form a (C3-Cq)cycloalkyl ring, a carbonyl bond C=0 or a carbon
double bond;
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Ra R, H H R3, R4, R5, R6, and R7 independently are hydrogen, halogen,
-NO2, - (CI-C6)alkyl, -(C3-C6)cycloalkyl, -(C3-C7)cycloalkylalkyl, -(C2-
C6)alkenyl, -(C2-C6)alkynyl, halo-(CI-C6)alkyl, heteroaryl, heteroarylalkyl,
ayladiyt, ey, -ORB, -NR3R9, -C(=NRIO)NRsR9, - NRsCORO1/182006/002047
NR3C02R9, NRSSO2R9, -NRIOCO NR8R9, -SR8, -S(=0)Rs, S(=0)2R3,
-S(=0)2NR8RY9, -C(=0O)R3, -C(0)-0O-Rg, -C(=0)NR3R9, - C(=NR5)R9, or
C(=NORSs)R9 substituents; wherein optionally two substituents are
combined to the intervening atoms to form a bicyclic heterocycloalkyl, aryl
8r heteroaryl 1R SHHe teitCedothaiserry sl Bﬁalﬂpﬁuﬁﬁ@tﬁﬁgﬁﬂﬁ}é‘mtﬁmg
1-5 independeft h%‘%@%ﬁl %@NP QERrEBakyl, -O-(Co-C6)alkyl,
-O-(C3- C7)cycl talkyl, - WD), - O(heteroamd), -0f-Cl-&£3)alkyianyl,
-O-(ClI- C3)allgy et roaryl, N -/Cja-\C6)alkyl -C3)al ryl) ok,
N((Co-C6)alkyl)((€o-C3- )aIkth'éteroaryI)Rgro S; RS, 0-each},
independently is Hydrogen, (Cl-é6)allcyl (C3- PCG)cycIoaI&(yI
(C3-C7)cycioallgylalkyl, (C2-CG)aIl§5enyI {C2-C6)alkynyl,
halo-(ClI- C6)alky| S/cloalkyl roaryl hetemﬁslkﬂcﬁ Ikyl or
[ute ' nd n,
-CN, -(CI-C6)allcy, -O%(Co- C6)a|ky| O-(® 3- 7)cycLbaIIcyIaIkyI -@(aryl),
-O(heteroaryl) N(Co &6 -alkyl)2,- N(((ljo &6)alkyl)((C3-C7-)cycloalkyl) or

N((Cg-C6)al ry bstityents; D E.F.G, Ka d.L in P inde end ly
represent -C( %’R g ﬁzﬂy :{gr%%;n 51:9 %
9 deneies et ia} o] jﬁ& foqxagod{ ﬁﬁ aﬁﬁ
yND= Rogae
R3, R4, RS, Ry ﬁ\m@@m i erwsﬁﬁff ﬁaﬁig Rg
and H in Q '“Wﬁ%nﬂw@@fmm CRABRERAFORD- C@éemngj :
-C(=S)-, -0-, D= mR)-0er co=NR roiy eseRtmrsin gleneand, opHEHLR two
1), -0-, -N(Rlcs)ﬂ;@ﬁnﬁmm Bhdhineepe niste ilyrosaiy dig@geo form a bicyclic
-(Ci-C6)alkyl, hétsddyelayrioalkyy] -(C3-kiidayaiiatkylalkyherein each ring is
-(C2-C6)aikenytict@R: Ghladkynbifihato( GiO6Talktpheteroamdgen, -CN, -(C;-
heteroarylalkylsatyid|kyDefCards sakiylof wiiths i€ yptbrditildigistitidéd siith -
1-5 independé&fbdieteryeh; -ON;C(Ehalkylaryl, -O-(Cy-Cgalkylheteroaryl, -N((-
Co-ColalkyD((Co-Ca)alkylaryl) or = —N{Co-Coalkyh((Co-Ca-
Jatkytheteroaryl) groups;

Rg, R, Ry each independently is hydrogen, (Ci-Coalkyl, (Cs-
Ceeyeloalkyl, (Cs-Coeycloalkylalkyl, (Ca-Celalkenyl, (Co-Co)alkynyl,
halo-(Ci-Ce)alkyl, heterocycloalkyl, heteroaryl, heteroaryialiyl,
arylalky! or aryl; any of which is optionally substituted with 1-5
independent halogen, -CN, ~(C;-Cgalkyl -O-(Co-Cejalkyl, ~O-(Cy-
Cyyeycloalkylalky!l, -O(aryl), -O(hetercaryl), -N(Co-Ce-alkyls,-N({(Co-
Ceralky){((Cs-Coeyeloalicyl) or —-N((Co-Coalkyl)(aryl) substituents;

D, B, F, G, K and L in P independently represent —-C(Rj3)=, —
C(R3)"':C(R4}",~C(=O)-, _C(:S)_’ '""O'“s "N'__: "N(R3}" or "S“;

Q denotes a cycloalkyl, an aryi or heteroaryl group of formuia
. o
Rg\fl /<? Ry \/.:”‘ N\x Ry \’7_'} Ry R ’\':'_N /o~
} ht- J Rs ﬁ’ TR /Q\ >§ ! \B\ N
\\ . R¢ \-:Y:/ o § Ry 8T Ry - ¢
Ry Rg

R3, R4, Rs, R, and Ry independently are as defined above;
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Co6)alloYl, -O(Co-C6)alkyl, -O(C3-C7)cyClOalkylalkyl, -O(aryl), -
O(heteroaryl), -N((Co-C6)alkyl)((Co-C6)alkY1),-N((Co-C6)alkYI)((C3-
C7)cycloalkyl) or N((CO-C6)alkyl)(aryl) substituents; Any N may be an
N-oxide; The present disclosure includes both possible stereoisomers and
includes not only racemic compounds but the individual enantiomers as

well. Anothe |sclo¥r are ggse of the formula
11-A O-N s(g 7{{%%23 % mag acceptable
salts, hydrate of' solvates Léh unds Whiere |SI and R2

epresent |n tly. hy, en; AC. kenyhy= .
C2- CG)aIky _}/Ia Qﬁgﬂ; béﬁgh],&&lgy (&%z%ﬁginm;@% 0}3 ng,_
hydroxyallryl o fesf-6) ek DS(QUEL-QCQ-Cz)alkyl-

mwg@%zbon@ R@Sy(@oc@mg@z oUNeNORG- ;-
represents a@5@?)hﬁt@@@;@t@g}kﬂg@@-@ﬁh@@rocycloalkenyl ring or
a heteroaryl group of formula Rs RaRs R Rs R3."W\R3 11 N/ RSN ~N

~y H H H H Reukd B AnRpeddebitliNareasdenkiRBovieH H 16 WO
2006/123257 PCT/IB2006/002047 R3, R4, R5, R6, and R7 independently

Are hydrogerehadsgérs sigebond HCE® alBd H(S3-CH Byatosi kit
-(C3-C7)cycloalkylalkyl, -(C2- C6)alkenyl, -(C2-C6)alkynyl,

halo-(Ci-C6)dfuy Fa enfp@seol fleplian 1 GaReeycloalkyl,
7 At A el smmaé'%@a@w ey Coaliyl,

- cleg) 1 s tmnaliy

R e
0(C3— @Yﬂ ), -O(heteroaryl), -«N((CU-CG)aJky])((CO-
Ce)alkyl),-N((Co-Celalkyl)((Cs-Cr)eycloalkyl)  or  —N{(Co-Cealkyl)(aryl)
substituents;

Any N may be an N-oxide;

The present disclosure includes both possible stereocisomers and includes not only
racemic compounds but the individual enantiomers as weill.

In another embodiment, the compound of this disclosure is represented by formula (I-D)
or a pharmaceutically acceptable salt thereof

N—O o
Y N
\ 95 X
H R{ ™ Ry
I-D

or pharmaceutically acceptable salts, hydrates or solvates of such compounds.
Wherein

Ryand Ry represent independently hydrogen, -(Ci-Ce)alkyl, -(Co-Celalkenyl, -
(C-Cealkynyl, arylaikyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyi, -(C-Ce)aikoxy or R, and Ry together can
form a2 (Cs-Cyoycloalkyl ring, a carbonyl bond C=O or a carbon
double bond;

P represents a (Cs-Crheterocycloalkyl, (Cs-Cyiheterocycloalkenyl ring
or a heteroaryl group of formula
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C(=NR8)R9, or C(=NORB8)R9 substituents; wherein optionally two
substituents are combined to the intervening atoms to form a bicyclic
heterocycloallcyl, aryl or heteroaryl ring; wherein each ring is optionally
Jurthes substituted with 1-5 independent halogen, -CN, -(Cl-pC6)aikds 49204
C6)aikyl, -O-(C3-C7)cyclnalkylallcyl, -O(aryl), - O(heteroaryl),
-O-(-C-C3)allcylaryl, -O-(C1-C3)alkylheteroaryl, N((-
Co-C6)allcyl)((Co-C3)allcylaryl) or -N((Cc-C6)alkyl)((Co-C3-
)alkylheteroaryl) groups Rs, R9 Rio each independently is hydrogen,
(C1-Ce6)allryl, ( )cycloalkyl, (C3-C7)cycloallylalkylR{C2rC6)alkgny,
(C2-C6)alkynyl, ,ha\o (Cl- C@g&)\eterocy ﬁ hetejoayl, A )\
heteroarylalk§¥,” agglalicyl-or arykany of whi tionally substituted)
with 1-5 mdepen;ent halogen, -’CN -(Cl- C6)all‘(yl -O- (Co-&:6)alkyl h
-O-(C3- C7)cycloalkglallcyl, O(aryl%é -Otheteroaryl), e
*N(Co-C6-alkyl) 2N rz6)alkyl) C7- -)cycloalkyl) or N

: hstituents; l@ 70, K and;’Di P m&qge@"n\tly
represent C(R3)—, - C{F —C(R -,-C(=0 (-S)-, -D-, -N=; - N(R3)- or
-5-: Q denotes a &cloalkyl, an aryl oﬁhete);oaryl group of formula R3 R3/
\-~R3\~--1 R D 41 aR3\AF H/O J-R6 ~/(~\\R6 R6 8 R CIF RS R6
RR, R4, Rs, R6, Rn®k RRindeidenddanthndcatiys definetiabovaaitreB. NG, -
and H in Q intiepEpdintly refeseiy«GE)E, - CR G =RalixidizD)- -(Co-
-C(=S)-, -0-, BHaikriR3)- or((G- CBﬁi&]ﬂw‘sentsfaﬂQnﬁ@he(b&ﬂﬁ@’l heteroaryl,

-C(=0)-(Co-CrjetrgtylalrLoy(ety cEchhal R, -
-C(=0)-0-, %B%N%W WI&SQz%ﬁNNg) sRs, -SRg, -S(FO)Rs,
-S(=0)-(Co-C R&S&Uﬁ o9 Qky@)RﬂS(%%@?%&( MR -
C(=NRs)- (Cogé%!ﬁ( 9, @ & My whereih opfiotally two
C(= NORs)NE@sg&eqﬁ ﬂg?m i . ara’ ErgeHAaIe BERdARgEe
above; J rep g O[%yﬁ bdr%g -?fé I 0 16 of 5.1
Rio, R11 mdeé’ﬂ a) Iy S agan ‘@%‘ y e};@ ﬁ?&gﬂﬁ% C’:
-(C3- C7)CVC'Q§?¥ » (% . zﬁt(#vi' 2- éﬁ)‘% I4(CHart, "N
Cé)alkyl, hetgrogr ieieany alkyl gr aryl; a by glﬁgg (Co-Cs-
optionally sul;g; ISR B R @pen ent halogen, -CN, -(Ci- C6 a(k

-O(Co-C6)alkyl, -O(C3-C7)Cycl alkylalkyl -O(aryl), - O(heteroaryl)

-N((Co-Ch)alleyg) ((60-@6) allvh) >uhtteadetinlkyl) (ko forf) cyClaaliatbyor (Cs-

N((Co-C6)alkghfeustysifistituettgycloalkylalkyt, (C,-Ce)alkenyl, (Co-Colalkynyl,
halo-(Cy-Cealkyl, heterocycloalkyl, heteroaryl, heteroarylalkyl,
arylalkyl or aryl; any of which is optionally substituted with 1-5
independent halogen, -CN, -(C;-Cglalkyl -O-(Co-Celalicyl, -0-(Cs-
Cryeycloalkylalkyl, -O(aryl), -Otheteroaryl), -N(Co-Cs-alkyl)z,-N{(Co-
Ce)alkyD{(Cs-Cryeycloalkyl) or -N({(Cy-Coalkyl)(aryl) substituents;

D, E, F, G, K and L in P independently represent —C(Rz)=, —
CR3=C(Re)--C(=0)-, ~C(=5)-, =0~, -N=, ~-N{Rs)- or -5~

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
R .
RS\F{‘QX) ! i \\ Ra\mM Rg{.r:"‘N H/CS'E
Ri \R . \-“\ ° s Rg \S}\R4 ' ¢
5 RS

Rs, R4, Rs, Re, and R independently are as defined above;

D, E, F, G and H in Q independently represent —C(Ra)=, —
CR3=CRy)--C(=0)-, -C(=8)-, ~C-, -N=, -N(R3}- or -3-;
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Any N may be an N-oxide; The present disclosure includes both possible
stereoisomers and includes not only racemic compounds but the
individual enantiomers as well. An embodiment of the present disclosure
includes compounds of the formula 1I-B (r)-h1 H Rj/R2 or
pharmaceutically acceptable salts, hydrates or solvates of such
compounds. Wherein Ri and R2 represent independently hydrogen,

-(Cg-C6)alkyl, -(C2-C6)al |~ (C2L6)allcynyh ardalkyl, heteroarylalkyl,
hydroxy, amfﬁ%rgsg%siﬁoérfg%%?&f%%ﬁi}éi-(cb 2#@)’(‘3}/5 oé}R?énd R2

together cany fo1), SfgtanioN-loplsyb g 3 caLkIIIPONE EQ K aliy,
carbon dount_%égt@q%c%? ;Qggﬂts_@ég@aﬁﬁg%rowg Q@jhﬁiynyi, halo(C;-
(C5-C7)hete al 100 ShAIBEORN-AROND & Soymby Bf Wit is
s)ccl, NR, Aﬂaﬁdsi R R MeONs BiaependiiRidogdR3 NN, H(Cy-
R3, R4, R5, d Rpinglermaently-aehysogavulbaliage, -NDayD, -
(C1-C6)alkyloheiEréze)oy cloakyCrH{CI0F Y Clo AyIikyIN(CE-ColalkyD(Cs-
C6)alkenyl, (P2yEl63EKy Y+ HEIOHC ey ety hsvbstamyits: 8
heteroarylalkyl, arylailcyl, aryl, -ORB, NRBR9, -C(=NRIO)NRBRY, -
NRBCOR9, MRBE @2Re: MRBSGRR9, NR1o0CO NRBRY, -SRB,
-S(=0)RB, -S(=0)2R6, -S(=0)2NRBR9, -C(=O)RB gcﬁiﬁ%)-O-RB,_
T@W%m@@mﬁqw@ﬁm@wm& FREOWHBrein
vetoMaNyeRonds butitheind dAdcammieRts #TRitervening atoms to form
a bicyclic heterocycloalkyl, aryl or heteroaryl rj ;fwheliei[rf gach ring is
SBHAT RAER S B AT C TR RUERC RHRGRR - CN, -(CH-
C6)alkyl, -O-(C0-C6)al cyl, -O-(C3-C7)cycloalkylalkyl, -O(aryl), -
O(heteroaryl), -Q=(-:C1-C3)alkylaryl, -O-(CI-C3)allrylheteroaryl, N((-
CO0-C6)aikyl)((Co-C3jallcylaryl) or N((Co-C6)alkYI)((CO-C3-
)alkylheteroaryl) Sroyps: ' iR

[

, dependently is hydrogen,
(Ci-C6)alkyl, (C3<,6)cyclo¥ikyl, (G3 yoloal yl, (C2-C6)alkenyl,
(C2-C6)alkynyl, hplo-(CI-C6)aIIcyLJ/ texgcycioa heteroaryl,
heteroarylalkyl, H R{ Rs

O-A

or pharmacentically acceptable salts, hydrates or solvates of such compounds.

Whereln

R;and Ry represent independently hydrogen, ~(Ci-Cealkyl, ~(Cy-Cg)alkenyl, -
(C2-Coalkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, ~(C;-Ce)alkoxy or Ry and R, together can
form a (Ca-Cyeycloalkyl ring, a carbonyl bond C=0 or a carbon .
double bond;

P represents a (Cs-Crpheterocycloalkyl, (Cs-Crlheterocycioalkenyl ring
or a heteroaryl group of formula

R Re R " Ry Re Ry N
&l}\ | R:,J o~ AN 'R(L‘ |
\ \ \ \ Ho

H H H

R s
R B ): 6G\K
R“m 5 R‘m ' l{\ci?i\ 3 E\ O\;j\
N i

H
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arylalkyl or aryl; any of which is optionally substituted with 1-5

independent halogen, -CN, -(C1-C6)alkyl. -O-(Co-C6)alkyl, -O-(C3-
C7)cycloalkylalkyl, -O(aryl), -O(heteroaryl), -N(Co-C6-alkyl)2,-N((Co-
©0)alkyGE3-C7-)cycloalkyl) or N((CO-C6)alkyl)(aryl) substiaentnéobe47
F,G,KandLinP independently represent -C(R3)=, -
C(R3)=C(R4)-,-C(O)-, -C(S)-, -0-, -N=, -N(R3)- or -S-1 Q denotes a
cycloalkyl, an aryl or heteroaryl group of formula Rg R3.,/~--yam R3 N Hof
R6 4/ 4/ \S Rs RS Rs I;i:?J Rg(RRstG and R7 mﬂ&;)derndently are azﬁg@
defined abov&s; BsRsFRG @fd Hi @eiisgengs epresEAlogR3IMNO:, -
C(R3)=C(R4) xb( siCa@ @r@loamhs G50y ﬁ#ig@#{%l (G-

single bond, &/ ?63}1 ”)y o Copirabyi-s-. BBt n L
hydrogen, -( C3: [R

-(C2-C6)alke E CLE%_E O)R,
heteroarylalkyl a %gbsé&tgﬁﬁ‘&v%@

1-5 independ r(Bt

| >
oty - el g% H-0
yror %éf gh Hfb(i%lo
_ S j ¥ 'are 3 E%lf bicyelic
-0(C3-CT)cyggs %%”MX B o e o el

-N((Co-Cé)al gﬁ&ﬁy@@éﬁ&y&b&%ﬁ&r%@a@ Iky q&&ﬁé&@ﬂ&'@%ﬁﬂt@r «(Cy-
N((CO-Cé6)alk Y aryh) subsituentaiAny Mmay dgandexidey T hecaesgnt -

disclosure inalides:Hatnpassibls sigraeisamersans-mghidesaaabanly -N(-

racemic comgQuDgisiibai(iag-tivgimlgnantiosaers asM@ll-LQMWUN)(Co-Cam
2006/123257RTHEB220GI08384( Specifically preferred compounds are:

(4-FIuoro-phenyI)-{(S)—S-[3-(1H-pyrro|-2-yl)-[1,2,4]oxadiazol-5-y|]-piperidin-
l-yl}- methandhe Rs, Rip each independently is hydrogen, (Ci-Cealkyl, (b’j

(2,4-Difluoro-Pastgiys). IGs-Criavphpebiviaiayl L O-foskarizol Gyl

din-I- yl}-metttoffei-Celalkyl, heterocycloalkyl,  heteroaryl,  heteroary alk;yl,
(3,4-Difluoro- gwéa%ﬂr)l{es;)mts 2 Wéﬂ@;@}ﬂ@%&&d@f&%ﬁﬂ"ﬂ eﬁ -5

din-I- yl}-metHafAswadeF ik L3N ,g :ﬁg}[} «(Cs-
oxadiazGPEIE é @ ) ( -Cealkylin,-N((Co-

L e % %Q@? @%]SQMWW@F%

Vi mat"a””& @ 4 Diuopo &*aeay'ln{% l%&épg'n@ﬁa?' Pl 28kR -, —

oxadiazol-3

(4-Fluoro- pheny %@114%”0] 5 yI) N=, -N(Ra})- o1 ~8-;
e 4]°><ad'a29é&%9 Piperiding k- a@eg}%%saryi group of formula

By . ~L ) N
/ \.‘\ Re Fi((/\'—"\:/ Rg //\ Py IS R et
Ry Rg

Rs, R4, Rs, Rs, and Ry independently are as defined above;

D, E, F, G and ¥ in Q independently represent ~C(Ra)=, —
C(Rs}=CRa)--C(=0)-, -C(=S)-, ~0~, -N=, -N(Ra)- or -8+

B represents a single bond, -C(=O}(Cp-Colalkyl-, -C(=0)-(Cs-
Celalkenyl-, -C(=0}(Cr-Celalkynyl-, -C(=0)-0-, -C(=0)NRg-(Co-
Cpalkyl-, ~-C(=NRg)NRg, -S{(=0)-(Co-Coalkyl~, ~8(=0}-(Co-Cpalkyl-,
-S(=0}pNRg-(Co-Colalkyl-, CENRg)(Co-Colalkyl-, -C(=NORg)-(Co-
Cpalieyl- or -C(=NORg)NRg-(Co-Cy)alkcyl-;
Rg and R, independently are as defined above;

] represents a single bond, —C(Riq, Ry), ~O-, -N(R g}~ or -5-;
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(6-Fluoro-pyridin-3-yl)-{3-[5-(1H-pyrrol-2-yi)-[1,2,4]oxadiazol-3-yi]-piperidin
-I-yl}- methanone
(4-Fluoro-2-methyl-phenyl)-{3-[5-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-pip
eridin- 1-yl}-methanone
(3,4-Difluoro-phenyl)-{(S)-3-[5-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperi
din-I- yl}-methanone

(-Fisoro-phemi S B R e Tl

- methanon;

(2,4-Diftuor %%Begﬁﬁéﬁ%@%hﬁ% ifé%g- -vcféﬁ'%g?@s
n-I- yl}-met aﬁﬁ gﬁlcﬁ)aﬂ(yl O(Cg 1cycloalkyi .
(a-Fuoro-piab 2P @I S & RRrreh B

}- methano - -Ce)alkyl}(aryl) substituents;
(3,4- leluor%?%)henyl) :%)[OSY (ZIj(gga/raz)oallkg; mﬁ% 4]oxad|azol -3-yl]-piperidin
-l-yl}- metha@ns may be an N-oxide;
(4-Fluoro-phenyl)-{3-[5-(1H-imidazol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-|
Thel prewethiisolsere includes both possible stereoisomers and includes not only
r@eﬂrﬁﬁhﬂm@&n&lﬁ&ﬁ)@i@u&m@hﬁwlﬁm@moxmiazol-5-y|]-piperid
in-1- yl}-methanone
A dRibatioxph e YR #(SpBdBerrinidddey bprmnounis vadia 7oms N i i giperidin-]
.-yl}- methanone
(3,4-diFluoro-phenyl)-{3-[5-(1H-imidazol-2-yl)-[1,2 4]oxad|azol -3-yl]-piperid
in-l- yl}-methanone. O—N

{(S)-3-[3-(IH-Indol-2-yl}=[1,2,4 @dl ol-5-yH-pipepdin-I-yl}-(5-methyl-isox
azol- 4-yl)-methanore N
(5-Methyl-isoxazol-4-yI}¥{(S)-3-[3- (1H pyryol- Z )-[1,2, diazol-5-yl]-pip

eridin- 1-yl}- methanone;.g R"
(6-Fluoro-pyridin-3-yl)-{(S)-3-[5-(IH- pyrrol -2-yl)- [122 4]oxadiazol-3-yl]-piperi
din-I- yl}-methanone -8
(4-Fluoro-phenyl)-{(S)-3-[5-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-
1-yl}- reghemereitically acceptable salts, hydrates or solvates of such compounds.

(6-Fluoro-pyridin-3-yl)-{3-[5-(IH-indol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-|
¥heminthanone

4 Fluoro-phenyl)-{(S)-3-[3- (1H -imidazol-2-yl)-[ diazg);5-
1R R eth ER6TE Eféfm %mfy aﬁ‘gammo

(3,4-Difluoro- : 85)3 iﬁ 6’ R and R; together can
oxadiazol-5-yij-piper r a carbon
- plperldon I- y‘ﬁ ?5 mei':%y?lsoxazol

{3-[5-(1H- |nagE L
(g-Fluoro- ph%@g/&s&ﬁg-%:[é:@@jﬁét%u;ﬂem,zm).-@,;a&wmegyylhﬂg

-4- y)- _methanone
or a heteroaryl group of formula
B Rs " 5 Ry N—H
N
A
R; { } . Ra’rn)\ . R(L;ﬁ '\é—ﬁ ' R’/krf)\ ,
& \ ' 'E{ H

Rs Rs

PG
Ry Ef 'O K
\ N 4O E\S{O
R 3 R »\ ] ™ 4 N
| N l!{ |
3 ,\.* Ry !\ri H

Rs, R4, Rs, Re, and Ry independently are hydrogen, halogen, -NO,, -

(C1-Cealkyl, -(Cs-Ceeycloalkyl, ~(Cy-Crploycloalkylalkyl, -(Cp-

Ce)alkenyl, ~(Ca-Cglalkynyl, halo-(C;-Cg)alkyl, heteroaryl,
18



piperidin-I-yl}-methanone
(6-Fluoro-pyridin-3-yl)-{(S)-3-[5-(4-methyl-IH-pyrrol-2-yl)-[1,2,410xadiazol-
3-yl]- piperidin- | -yl}-methanone

(5-Methyl-isoxazol-4-yl)-{(S)-3-[5- (4-methyl-|H-pyrrol-2-yl)-[l,2,4]oxad|a20|-

3-yl]- piperidin-1-yl}-methanone
(2-Fluoro-pyridin-4-yl)- - methlyl |HRoyrrgh%1y9) [.C(wNRw)NRsRQ -

1,2,4]oxadi tﬁan S(=0
e R e
(3,4- D|quorog|!s[g ﬁ%ﬁﬁNog%gR%j?ﬁ%%ﬁs Eﬁﬁ:ﬁn&lgggg&%@ﬁz

yll- piperidingadisneiBaRoNearyl  or heteroaryl ring; wherein each ring is
(6-Fluoro-pygigia:31w) stftupeativin H-pitaeheithl halobloxadizgts-
-ylJ- plperldlmbxﬁcynett@mggle:ﬁ)ancﬂ -0-(C3-Cr)eycloalkylalkyl, -O(aryl), -
(2-Fluoro-py it tradyylfS }B-(&{ L neiktyyf- pyr(l: 25 ety retionantia ol &-
-yl]- pip eridig-CykliseibatortkmdBthyl-ismxazol-4NYFCHENEkyD({(Co-Ca-
[3-(4-methyl dlkdhytendayi)l sfduA] oxadiazol-5-yl]- plperldln I-yl}
-methanone

(4-Fiuoro-phBayI R SR 8-[8a¢h-ritAs Bl-By %@ rhroplsny-(Cs-
piperidin-1 ﬂs)%éﬂh%hé 2EsERR 1 ( -’23(:[@ FT-‘iﬂyﬁ‘d' ’ZEWY%
1,2,4]oxadia2aios( <}n-§¢ in- |£5ﬂ‘}erﬁ?é’:£ hetero m:;:;oaé“"gtlglﬁys
(4=Fluoro-ph : @%ﬂ%%&)ﬂkﬁ -0-(Cs-
Dadarors cter fﬁ% Coealleyl, N(Co-
[-yl}-(4-fluoro- ig% A égg&o %"g %%5;{5 tu[entS'

{(S)-3-[5-(4- -N=, -N(Ry)- or -8~
1,2,4]oxadiazo § r|d|n |- y1} ( quoro pyrldln -4- yI) “methanone

#5)-3 - [5 -(4atd0rQ-cIEloRMy L2891 br heteroaryl group of formula
1,2,4]oxadiazol-3-yl]-piperidin-I-yl}-(5- methyl-isoxazol-4-yl)-methanone

{(S) BL % -Chloro-IH- pyrrol -2-yl)-[ D
fazol-5- ylgt-aplpe in-l-yl}-(4- flw@pywl) methg\ H/C‘j"zf.

{Fgﬁ romo-1H yr -2-yD)-[ X g
&]b\xadlazol 3- yl]u:f/ |n T1-(6- quof/ ipyrishn 3-yl)- r( e¢farmne:  ©
{(S)-3-] 5(4 Bromo-IH-pyrr&s2-yl)-[I,2,4]oxadiazol-5-yl]-piperidin-1-yl}-(4-flu
oro- phenyl)-methanone

((S)-3-[3-(4-BRonfriRspherand Brjpdep sty a5 p Ao Ansh 8P Ry iy- (6-flu

oro- pyridin-3

(4-Fluoro- ph éy.?c%t‘ qg{i%%fﬁddﬁnéﬁ I_i_&lfﬁ]rfs th?(R ?%5 -yl]-piperi

din-1- yl}-meth
J represents a single bond, —-C(Rye, R11), —C-, -N(Ri0)- or -5-;

1,24Joxadia I%y%e% A firt'ttof&d@y&&&gna}w}eg}sm@ema%m}— -

Rio, Ry; independently are hydrogen, -(Ci-Cglalkyl, -(Cs-Cg)eycloalkyl,
«(C3-Cy)oycloalkylalkyl, ~(C-Cealkenyl, ~(Co-Cealkynyl, halo(C;-
Ce)alkyl, heteroaryl, heteroarylalkyl, arylalkyl or aryl; any of which is
optionally substituted with 1-5 independent halogen, -CN, ~(Ci-
Coalkyl, -O(Co-Cealkyl, -O(Cs-Cpcycloalkylalkyl, -Ofaryl), -
Oheteroaryl),  -N((Co-Coalkyl)((Co-CealkyD),-N(Co-CealkylX(C-
Creycloalkyl) or -N((Co-Ce)alkyl)(aryl) substituents;

Any N may be an N-oxide;

The present disclosure includes both possible stereoisomers and includes not only
racemic compounds but the individual enamtiomers as well.
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{3,3-Difluoro-5-[3-(IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin-I-yl}-(4-flu
oro- phenyl)-methanone
{3,3-Dimethyl-5-[3-(IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin-1-yl}-(4-fl
worgsophenyt)-methanone 21 WO 2006/123257 PCT/IB200610a2@4as 002047
(4-Fluoro-phenyl)-{(S)-3-[3-(4-fluoro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5-y1]-
piperidin-I-yl}-methanone
(3,4-Difluoro-phenyl)-{(S)-3-[3-(4-fluoro-IH-pyrrol-2-yl)-[
SoeaifiseliassemegoppevRin ey }-methanone

& F'uggg e B oL 2 L et -5 pperdias -
_4& 1 uo Ii)%i?yﬁl)l e&é@)ﬁg %}frlrli!g yl_s F[)Y ggil]gxg(%ag 12 5@%&%&%’&?
b%ﬁop Sﬂé%!é(—i Sii%](j_‘ﬁpﬁolz”yﬂ t? e Or?({)ame |§ plpé/n}dm 1-

'mlﬁﬁg aaf!% 93< ' Yll-piperidingiayhy; a{ﬂﬁt@ :
el e il SR A e R
¥3244ﬂﬂﬂ§&@%ﬁkx%lyq@{B@iﬂ%ﬁd}@ﬁm@%xadmzoi 3-y]-piperidin-1-y1}-
@-luere=phenyl)-{3-[3-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-y1]-pyrrolidin-I-y
§2 metianenphenyl)-{3-[ 5-(1H-pyrroi-2-y1)-[1,2,4Joxadiazol-3-y1] -piperidin-1-y1}-
@efienproe pyridin-4-y1)-{(S)-3-[5-(4-methyl-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3
A piperdiniby(Pife(hHro reol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yl} -
s 4-Chloro-IH-pyrrol-2-yl)-[1,2,410xadiazol-3-yl]-piperidin-1-yl}-(3-fl
W@y}m}e{ﬁ;{ﬁdﬁg pyrrol-2-yD-[1,2,4Joxadiazol-3-yl]-piperidin-1-yi}~
qﬁﬁ’i‘ﬁ%‘% yridin-4- yI) 5- 4 fluoro-IH- Pyrrol -2- yI)Jl ,2,4]oxadiazol-3-
ﬁ F})ﬂ%(h ﬁlq:ﬂw}- rzél{ H-pyrrol-2-yD-[ 1,2 4)6xadiazol-3 -yi}-piperidin-

i %ﬁnﬁ%" e RERT

uoro ( )3 4 r rol-2:y1)-[1 24 ol-3-
uom ;ﬂ{ (glr%olrillg‘ (SKAéF)(L} Uﬁd%‘lli )3§)§ iy ?ﬁl uorc‘;a i

I d | |
i e ey s
H-FoiRRL d¥sme b 1(4:63biamslUd Ry fn-1-
ingﬂawg?gg%glyg yl]-piperidin-I- yI} ? ugrc;@ pyridin-3-yl) frlnbel?i'g?iizljl)c;ﬂoneyl}
{)-Bifildrd4heiinres- HepMrish2-y)3 fy1)-11,2,4 Joxadiazol-3-y1]-piperidin-1 ~y1}~
In2idecmdiazol-5-yl]-piperidin-I-yl}-(2-fluoro- pyridin-4-yl)-methanone
{ESFiBeIB-(heBillo(6-[BH{IFi+ohBap)ifL I T0atianal EylBpitieniginidinyl)- (8-
aoyibanone
(3,4-Difluorc-phenyl}-{(8)-3-[3-(1H-indol-2-y1}-[1,2 4 Joxadiazol-5-yl}-piperidin-1 -
yl}-methanone
(4-Fluoro-phenyl)-{(8)-3-[3-(1H-indol-2-y1}-[1,2,4]oxadiazol-5-yi}-piperidin-1-y1}-
methanone
(3,4-diFluoro-phenyl}-{3-[5-(1H-imidazol-2-y1)-[ 1,2 4Joxadiazol-3-yi}-piperidin-1-
yl}-methanone.
{(5)-3-[3-(1H-Indol-2-y1)-[1,2 4Joxadiazol-5-yl|-piperidin-1-v1} -(5~-methyi-isoxazol-
4-yly-methanone
{5-Methyl-isoxazol-4-y1}-{(S)-3-[3-(1 H-pymol-2-y1}-[1,2 4}oxadlazol S-yl}-piperidin-
I-yl}-methanone
(6-Fluoro-pyridin-3-yl}-{(5)-3-[5-(1H-pyrrol-2-y1)-[ 1,2,4]Joxadiazol-3-yl}-piperidin-1 -
yl}-methanone
{(4-Fluoro-phenyl}-{(8)-3-[5-(1 H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yi]-piperidin-1-y1}-
methanone
(6-Fluoro-pyridin-3-y1)-{3-[5-(1H-indol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-y1 }-
methanone
(4-Fluoro-phenyl}-{(8)-3-[3-(1H-imidazol-2-y})-[ {,2,4]oxadiazol-5-y1]-piperidin-1-
yl}-methanone

%9;
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pyridin-4-yl)-methanone {(S)-3-[3-(4-Chloro-1H-pyrrol-2-yl)-[
1,2,4]oxadiazol-5-yl]-piperidin-I-yl}-(5- methyl-is oxazol-4-yl)-methanone
{(S)-3-[3-(4-Bromo-IH-pyrrol-2-yl)-[1,2,4]oxad
wzabi@ythpiperidin-1-yl}-(3-fluoro- pyridin-4-yl)-methanone PCT/IB2006/062047
(3-Fluoro-pyridin-4-yl)-{(S)-3-[3-(4-fluoro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5-
yl]- piperidin-l-yl}-methanone

3-Fluoro- r|d|n 4-yN-{(S)-3-[3-(4- meth rroI 2-y)-[1,2,4 oxadlazol 5
( G ﬁ py yé%{isdﬁ)é%é%@{ ( ?})éa) [azo -yli- plpﬂrldm
{5¥

o Pfrggﬂg RRIRE LG .'.g%p%hﬁlxll 1}-(5-methyl-isoxazol-4-
ur%‘; i §§§ 20y RIS HEIn: 3oy 4L 1.2 Y padinagl el

I i [ i
I %R?Eé—- ﬁ%ﬁﬂiﬁ pyrro a%écgarb?)frﬁ I|85212@ §f}lt]rzé}oxad zob-3-yll-
i?f%é% MQI%P-){(@)'QEE§ -arbeRyD: PiRsHdine 3y 24 xadiazol-p
tpekidiRyirrlend-eanbaaitrile "
(@-Fluere-phiny-{5 ) SS-(4-tlluetomethylirbipyrplizyhithadiexpdiago
lr3pariipi etidinethaybie methanone
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excipignts. The present dlsclosure relates to a method of treating or

REEVROHNGAGANGHERA. I3 25 Mamenatiipeiiding B umas.ihedeeatyient or
prevantion-af whichdsnaffected or facilitated by the neuromodulatory effect

i BGHRE Gllosteric- pyadinaidis And: pardientarlyybiosiatedallasieric:-fluoro-
mbshyltershaioagpresent, disclosure relates to a method useful for treating
di{prévéntingenpiemararic cdifrbl ddrvaliszeystontviisoiders -slichbeiuoro-
tpiedinceydrepeneisnce, anxiety, depression, psychiatric disease such
d&PsyehddiShianatihaton)- sryhelidgderndisant: ridmiopyidmphirhdftiuoro-
RBZW@FH{EVQ -H18@48@schemia, drug abuse and addiction, The present
Girosridhlre 1 R deE e AT SRS WERESHSviaE b

methyizsoxazoi-f% yi}-methanone
{(8)-3-[3-(4-Chloro-1H-pyrrol-2-y1)-[ 1,2,4joxadiazol-5-yl]-piperidin-1-yl }-(4-fluorc-
phenyl)-methanrone

{(8)-3-[5-(4-Bromo-1H-pyrrol-2-y1)-[1,2,4 joxadiazol-3-yl}-piperidin- 1 -yl }-(6-fluoro-
pyridin-3-y})-methanone
{(8)-3-[3-(4-Bromo-1H-pyrrol-2-y1}-{1,2,4]oxadiazol-5-yl}-piperidin-1-yl}-(4-fluoro-
phenyl}-methanone

{(8)-3-I3~(4-Bromo-1H-pyrrol-2-y1}-{ 1,2,4Joxadiazol-5-yl}-piperidin-1-yl }-(6-fluoro-
pyridin-3-yl)}-methanone

(4-Fluoro-phenyl}-{3-fluoro-3-{3-(1H-pyrrol-2-yi)-{ 1,2,4 |oxadiazol-5-yl}-piperidin-1 -
yi}-methanone
{3,3-Difluoro-3-[3-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl]-piperidin-1-y1} -(4-fluoro-
phenyl)-methanone

{3,3-Dimethyl-5-{ 3-(18-pyrrol-2-y1)}-[ 1,2 4Joxadiazol-5-yl}-piperidin- I -y1}-(4-fluore-
phenyl}-methanone

%‘w
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about 0.01 to 1000 mg of the active ingredient per unit dose. The
compositions may be administered by any suitable route. For example
orally in the form of capsules, parenterally in the form of solutions for
wpentiomytepically in the form of onguents or lotions, ocularBoinitkedsmod?
of eye-lotion, rectally in the form of suppositories. The pharmaceutical
formulations of the disclosure may be prepared by conventional methods
in the art; the nature of the gharmaceutlcal composmon employed will
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{(8)-3-[3-(4-Bromo-1H- pyrrol 2»y1)~{1,2,4]oxamazoi~5-yl}—p1peridin—l—yI}»(3—ﬂuom-
pytidin-4-yly-methanone
(3-Fluoro-pyridin-4-y1)-{(S)-3-[3-(4-fluoro-1H-pyrrol-2-yi)-[1,2,4Joxadiazol-5-yi}-
piperidin-1-yl}-methanone

(3-Fluoro-pyridin-4-y)-{(S)-3-[3-(4-methyi-1 H-pyrrol-2-yl}-[1,2 4}oxad1azol~5 vi-
piperidin-1-yl}-methanone
(4-Fluoro-phenyl)-{(8)-3-[5-(4-cyano-1H-pyrrol-2-yl}-{1,2,4]oxadiazol-3-yl}-
piperidin-1-yl}-methanone
5-{3-[(8)-1-(6-Fluoro-pyridine-3-carbonyl)-piperidin-3-y1}-[1,2,4 joxadiazol-3-y1 }-
1H-pyrrole-3-carbonitrile
5-{3-[(S)-1-(2-Fluoro-pyridine-4-carbonyl}-piperidin-3-yl}-{1,2,4]oxadiazol-5-y1} -
1B-pyrrole-3-carbonitrile
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like. The compounds of formula I-A wherein W is a 3-substituted
piperidine ring may be prepared according to the synthetic sequences
illustrated in the Schemes 1-4. Wherein P is an heterocyclic ring with an
N-H function as defined above Q is aryl or heteroaryl as described above
B represents -C(=0)-(Co- C2)a|ky|- The starting material amidoxime can

DA e S
le d f
a‘f%ﬁ%ngz W@@m&ﬁ'e TR e
di
L?C;ndlléq_' {1 wge arl%ﬂ%%%f’géé?ﬁ%rsuuﬁ ble s Y ﬁfez (géﬁé%mz(ﬂ-
¥

. | dgohe]) SHRR, s by allowing
4.3%;% ﬁig}ey {%ﬁqﬁ&ﬁgﬁ% go%p!aﬁ%%ﬁpgﬁge%n%gerature to a
?W%ﬂﬁﬁ%ﬁepféﬁﬁﬁ ﬂ@@t{@iﬁbﬁ@@m@ﬁim&%ﬂme U {BLatange i1
pgﬁﬂlﬁ nay- g@ﬁ&ﬁ&@ours inclusive (see for example Lucca, George V.
ey KB (HCR oloanY psling:23Ayd 004 | BesealyslHahatiepiBattiic] M1} qtyaidin-4-
Jidethidbem.; EN; 41; 13; 1998; 2411-2423, Lila, 24 WO 2006/123257
BITUHBRO6MB 264 Y { (Shistiné-GibrrrenyddhiliifepBamdétaurence;
Hexddorvdlamdié-Hbnipsddindan} eretlmr®yath. Commun.; EN; 28; 23;
1998; 4419-4430 and see: Sendzik, Martin; Hui, Hon C.; Tetrahedron
Testpreet diaclonparee foghroraRt GRS ARk A% A AdLRR  ider
ﬁ%ﬁ%@ﬂ%ﬁg@mé@@wmcmwem%W@ﬂwmﬁgﬂélplenfs

g cflsatlo NN HOENH H DIP PG¥+ HN PG, NH, H PG

gﬁ?ﬁ I ﬁ? %Po‘if ateéé?u%“i i{ éc‘fﬁ%‘é%“(npfﬁ"e’%ﬁ;% “"“‘%% e

a iy or
S an‘amino protecting group S

gm?er ﬁﬁ't;%xycar ony glenzyiftoxycarbonyl IIEthoxycarblonyI Bl(JenzyI and

R fKSerd AR GOURIIRGILAGURMAVL LR PRAMCIRSL Y oURiRg AIBALS!

iﬁﬂ@%ﬂﬂ@ﬁe@%@ QIaRic axnesissuchasdabe or de ﬁendence anxiety,

é@i&ﬂe anine RALPKD-RriaxIpatRadiR) i delabiesiot) AV HRicysieneadm,
d | IBnth @ PrREeACeR-assl kRIRha R Bl asHBilyamBine,
||sopropy -

The present disclosure relates to pharmaceutical compositions which provide from

about .01 to 1000 mg of the aciive ingredient per unit dose. The compositions may
be administered by any suitable route. For example orally in the form of capsules,
parenterally in the form of solutions for injection, topically in the form of onguents or
lotions, ocularly in the form of eye-lotion, rectally in the form of suppositories.

f—r
0

The pharmaceutical formulations of the disclosure may be prepared by conventional

methods in the art; the nature of the pharmaceutical composition employed will
depend on the desired route of administration. The total daily dose usually ranges
from about 0.05 — 2000 mg,

METHODS OF SYNTHESIS

Compounds of general formula I may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthesis schemes. In all of the
schemes described below, it is well understood that protecting groups for sensitive or
reactive groups are employed where necessary in accordance with general principles
of chemistry. Protecting groups are manipulated according to standard methods of
organic synthesis (Green T.W. and Wuts P.G.M. (1991) Protecting Groups in
Organic Synthesis, John Wiley et Sons ). These groups are removed at a convenient
stage of the compound synthesis using methods that are readily apparent to those
skilled in the art. The selection of process as well as the reaction conditions and
23



ethylamine, in a suitable solvent (e.g. tetrahydrofiuan, dichloromethane,
N,N- dimethylfonnamide, dioxane). Typically, a co-catalyst such as HOBT
(Hydroxy- benzotriazole), HOAT (1-Hydroxy-7-azabenzotriazole) may also
we presentin the reaction mixture. The reaction typically precaagsoad/@2047
temperature in the range of ambient temperature up to 60C inclusive for a
time in the range of about 2 hoursup to 12 hours to produce the

mtermegf te acyl-amidoxime. The cyclisation reaction may be effected
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pGiverisAstahowdindhéSchemends prdfeating: JrotpsopEatetemeied: by
usiing stethddy tnnvethods: litethe:Schemiid] Bismas definetatpie, X is
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Scheme 4, protecting groups PG1 are removed using standard methods.

&@I‘Ot ctlan
ThesouRlingy sactianmav Renbromated by Sarphing FgeRisKNawnIn the

ripaterdanisisythesissien A8 fEb;eks iliustrated in the Schemes 1-4.
(1- (3 Dimethylaminopropyl)-3-ethylearbodiimide),

Wherein

N}

)
q
O

P is an heterocyclic ring with an N-H function as defined above
Q is aryl or heteroaryl as described abgve
B represents ~C(=0)~(Co-Crlalkyl-.

The starting material amidoxime can be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthesis Scheme 1.

Scheme §
@ Base B Nb
Y +  HoN—OH 2
M 5\5 \\
b H N-—OH

In turn, a nitrile derivative (for example 4-fluore-benzyinitrile) is reacted with
hydroxylamine under neutral or basic conditions such as triethylamine, diisopropyi-
ethylamine, sodium carbonate, sodium hydroxide and the Hke in a suitable solvent
(e.g. methyl alcohol, ethyl alcohol). The reaction typically proceeds by aliowing the
reaction temperature to warm slowly from ambient temperature to a temperatiue range
of 70°C up to 80°C inclusive for a fime in the range of about 1 hour up to 48 hours
inclusive (see for example Lucca, George V. De; Kim, Ui T.; Liang, Jing; Cordova,
Beverly; Klabe, Ronald M.; et al; J.Med.Chem.; EN; 41; 13; 1998; 2411-2423, Lila,
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DCC (N,N'-Dicyclohexyl-carbodiinude) or by polymer-supported coupling
agents such as polymer-supported carbodiimide (PS-DCC, ex Argonaut
Technologies), in the presence of a suitable base such as triethylamine,
wiisapropytethylamine, in a suitable solvent (e.g. tetrahydraforam;o006/002047
dichioromethane, N,N-dimethylformamide, dioxane). Typically, a
co-catalyst such as HOST (1-Hydroxy-benzotriazoie), HOAT (1-

I—&Eroxy 7-azabenzotriazole) and the like may also lg@ég@esent in the

%ﬁ*?nﬁ%!&a?sc Phibpasidhivie b f)r TS ARl

for '% ]%t}ag%; p¥oareld 1%142%0§F§dﬂ%e¥6mﬁogﬁﬂs}{°n

o for i i ‘Eg 3 2 5d "R UR U S TP DR prepiaretyaction

accord r? T % etic sequences illustrated in the Schemes 5.

Whereln P is a heterocyclic ring W%l an N- 5| function as defined above Q

is aryl or heteroaryl as described ove B represents

-C(=0);(Co-C2)alkyl-. The oxadiazole rfing described below is preganed

followifig synthetic routes well kn the art (thrlzm A. P
WY (1584) *@omprehenéjﬂféﬂdetw isty, Perghman Press);
eme 3 Oly~ N\@\l N OK NHX'N NH, drntetion H.{H NHz ff B

~Nee: |\ Coupling N6~ / PGt PGt PG, PG N&I—ti* Cyclisotioo RFBC ~~~Itl

PN_NNa-~./~ J‘r%/ H 'x" N ry Deprofcctiou NN HDose NNH H

FG ZGIMVO %006/1 3257 PCT/I 200 /OOﬁC{M? The, st%rtlrg% n|tr|Ie

rl¥gl%lvlf (I)S rEf F aﬁﬁqﬂe er nva 163 rrﬁbeu dgl
i as z@ﬁﬁn @99&5{% é&r%% %m ﬁ%f - i‘!féff‘ T,

@J@%Ftﬁﬁmw%yr@@lglﬁﬁ gl 96910&? ?rﬁﬁ@&g%ch as EDCI
tePeYRdmR IBNASR oM. Jm@@&!&ﬂaﬁm pet@éfwe xyl-
IeABSIRIIQAS; up e SRksdnalugivestanmdimad "kuﬁlﬁa@a@ﬁﬂa &ﬁﬂwt Dy 1-

WhtdadBraours inchugitee(sedvion e@ﬁﬁg’ﬂﬁ@rﬁﬁﬁ@ﬁﬁ&m@&ﬂm&ﬁeﬁdﬁé U, N-
Biplctwifoding;i@GordivanBe sy ddiabe, draaal M siehads JIVRT. Qhgdroxy-
Bbtizdiiat8ic] 988 20 {1 -P4adxlilaaheistinantaloanes; Bhdippepresent in the
reaction mixture. The reaction typically proceeds at a temperature in the range of
ambient temperature up to 60°C inclusive for a time in the range of about 2 hoursup to
12 hours to produce the intermediate acyl-amidoxime. The cyclisation reaction may
be effected thermally in 2 temperature range of about 80°C up o about 150°C for a
fime in the range of about 2 hours up to 18 howrs (see for example Suzuki, Takeshi;
Iwaoka, Kiyoshi; Imanishi, Naoki; Nagakura, Yukinori; Mivata, Keiji; et al.;
Chem. Pharm Bull.; EN; 47; 1; 1999; 120 - 122). The product from the reaction can be
isolated and purified employing standard technigues, such as exiraction,
chromatography, crystaliization, distiliation, and the like.

The final step may be effected either by a process described in the Scheme 3 or by a
process described in the Schemes 4.
Scheme 3

¥
PGy

As shown in the Scheme 3, protecting groups PG, are removed using standard

methods. In the Scheme 3, B is as defined above, X is halogen, for example the

piperidine derivative is reacted with an aryl or heteroaryl acyl chloride using method

that are readily apparent to those skilled in the art. The reaction may be promoted by a

base such as triethylamine, diisopropylamine, pyridine in a suitable solvent (e.g.

tetrahydrofuran, dichloromethane). The reaction typically proceeds by allowing the
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Cadet, Laurence; Herve, Yolande; Fournier, Jean; et al.; Synth.Commun.;
EN; 28; 23; 1998; 4419-4430 and see: Sendzik, Martin; Hui, Hon C.;
Tetrahedron Lett.; ENT; 44; 2003; 8697-8700 and references therein for
vaaotionunder neutral conditions). The substituted amidoxinpe Hesivativeos7
(described in the Scheme 5) may be converted to an acyl-amdoxime
derivative using the approach outlined in the Scheme 1. In the Scheme 1,
rotec ch tert- Bu carbon .
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reaction may be promoted by coupling agents known in the art of organic
synthesis such as EDCI (1-(3-Dimgfaylaminopropyl)-3-ethylearbodiimide),
DCC (N,N'-Dieyelohexyl- carbodiimide), in the presence of a suitable base
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proceeds in temperatufe range of about uptoa ou Df’or atime
inthe4ange of about 2 hours up to 18 hours. The product from the
reaction can besigalatest-and prifisgremployingstandamd siechnigues,

such as extragiiosyChromatographessistaligation, distillation, and the
like. Then, thB pioteehing-greun-Fisdg4tiylaved using standard methods.
In the Scheme 5, B is as defined above, X is halogen or hydroxyl; for
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WO 2006/123257 PCT/IB2006/002047 ethylcarbodiimide), DCC
(N,N'-dicyclohexyl-carbodiimide) or by polymer-supported coupling
agents such as polymer-supported carbodiimide (PS-DCC, ex Argonaut
Wwechnologies), in the presence of a suitable base such as trietiytanminezos7
diisopropyl- ethylamine, in a suitable solvent (e.g. tetrahydrofuran,
dichloromethane, N,N- dimethylformamide, dioxane). Typically, a

catalyst such as HOBT (1-hydroxy- benzotrlazole) HOAT
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Mé&f&ﬁt'&ﬁﬁﬁ@nm? {proton YLAGERIET, oF
Nz s IW@@@@ iﬁ Olaasm ﬁ@@ﬁ@@lﬁ)a%§@ﬂ0umup to

(xmgaﬁsw @}&iﬂwﬁ{@)in@%&t@ﬁwﬁﬁﬁiﬁgx%@ rRfRreL QBT (alion may
deperheneatiiazaledlir Biokhil{d BLRinethy Rnineprepyb ehéblrification of
(Retenition dorie)aiiidessbiadimidashydrachondsy BIQkhietylalgohoboout
INHOH fsodliting: hiydtixickpe peraent) B (rawd)up to 18 hours (see for example
Suzuki, Takeshi; Fwaoka, Kiyoshi; Imanishi, Naocki; Nagakura, Yukinori; Mivata,
Keiji; et al; Chem.Phanm.Bull.; EN; 47; 1; 1999; 120 - 122). Otherwise the acyl-
amidoxime can be isolated and purified employing standard techrnigues and then
cyclised. The cyclization reaction is tipicaliy carried out under basic condition such as
triethylamine, diisopropyl-ethylamine, sodium carbonate, sodivm hydroxide and the
like in a suitable solvent (e.g. acetonitrile, dioxane). The reaction typically proceeds in
temperature range of about 80°C up to about 150°C for a time in the range of about 2
hours up to 18 hours.

The product from the reaction can be isolated and purified employing standard
techniques, such as extraction, chromatography, crystallization, distillation, and the
like.

Then, the protecting group PG, is removed using standard methods. in the Scheme 5,
B is as defined above, X 1is halogen or hydroxyl; for example the piperidine derivative
is reacted with an aryl or heteroaryl acyl chioride using method that are readily
apparent to those skilled it the art. The reaciion may be promoted by a base such as
triethylamine, diisopropylamine, pyridine in a suitable solvent (e.g. tetrahydrofuran,
dichloromethane). The reaction typically proceeds by allowing the reaction
temperature to warm slowly from 0°C up to ambient temperature for a time in the
range of about 4 up to 12 hours.

When X 1s O, the coupling reaction may be promoted by coupling agenis known in
the art of organic synthesis such as EDCI (1-(3-dimethylaminopropyl)-3-
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DCM (dichloromethane) HCI (hydrochloric acid) DEER (diisopropy! ethyl
amine) n-BuLi (n-butyllithium) THE tetrah drofuran} Mp (melting point) All
references to brine refer to a saturated aqueous solution of NaCl. Unless
wiheoswisesmdicated, all temperatures are expressed in C (dagrees2006/002047
Centigrade). All 28 WO 2006/123257 PCT/1B2006/002047 reactions are
conducted under an inert atmosphere at room temperature unless
otherwise noted. iH NMR s ectra were recorded on a Brucker 500MHz or

aﬁbécer 4oNHz 05 rﬁﬁ‘&;%ﬂ SRR e Pé%%@oorrms&ﬁ%rﬁﬁﬂmmd
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?ea%}%é ﬁg%}ggf {4 ﬁiﬁ?”ﬁr % ambient

A% 40, ¥ s 2 ﬁ'&w %r%éwa Mebilg phassh Aphase =

tér/CHSCN 95/5 + 0. 05% EA, B phase = water/CH3CN = 5/95 +

0-05%’iIr tiefodinohid (¥ BSYauB: D Whick 4018y AYonARird QAYOXofed MMide
¢A:1630,08: 0%, BnBrhabaiRi (AL P UncBiabl)sals 386, WM detecdignic and
Waters Lhiatdtiede Ay ay-3961i R0fepfton sy Meihootk) Matesspdiancevith a
2013ribIMienninass: ZQoGoloithd/Vaters: XTieeral MSofgah (Sik4r6amimiable
2rBanic Bidverasech. 2smigimndl ebilmphas&oprptrasé covitad CHB3CN DbIEh
£.0.05%67 %P pofBop HilsemorpeaténrG HRION L5195 He0. 08 fidrAand) 058, mihley,

GROBB%, B: 5%), 0.8-3.3 min (A: 0%, B: 100%), 3.3-5 min (A: 0%, B:
100%) 5-5.1 min (A: 95%, B: 5%). T= 35C; UV detection: Waters

B e
" t
§%ﬁ§g§§}§%ﬁe FACKETWith 3.5m SunFire RP C-18 (Waters); flow rate

0.25 mL/min splitting ratio MS
water/acetonitrile 95/5 + 0.1% T

WE&SE

%é& T 5 ferRid Oﬁ%'facﬁAaﬁ%%zn%ioz"{&)aﬂe&aé Qraio (e

PRI (ROt HANA) o T AT (

Wﬁéé@ﬁ%ﬁgw B4t %M@%Wﬁtwﬁx@

. Column Waters Symmetry C18

OB ddiEiMioMass Z

obrle phase: A phase
water/acetonitrile 5/95 +

? Bfr(l‘rgo t{%}nmerczal

UV detection

&1s AHiaR6eehout
75%x4.6 mm,

A: 98%, B: 2%

3.5m). Flow rate 1.5 ml/min. Mobile phase: A phase = water/CH3CN 95/5

@09 TEA, B phase = water/CH3CN = 5/¢

5t b AR D-0.5 min

(e (@BUgrBuH%), 0.5-7 min (A: 0%, B: 100%

e HindBad%, B: 100%),

SUR(mihiHreAr 9500 B: 590). T= 35C; UV dete

ction: Waters Photodiode

nirﬁmcomnersmn 400nm

Hz (Hertz)

M (molar) LCMS (Liguid Chromatography Mass
Spectrum)

MHz (megahertz) HPLC (High Pressure Liquid
Chromatography)

mmeol {millimoles) NMER (Nuciear Maonetic Resonance)

Min (minutes} 1H (proton)

AcOEt (ethyl acetate)

Ma;50, (sodium sulphate)

KoC0; (potassium carbonate)

MgSO, (magnesium sulphate)

CDCL {(deuteriated chloroform)

HOBT (i-hydroxybenzotriazole)

EDCLHCI (1-3(Dimethylaminopropyl}-3- RT (Retention Time)
ethylcarbodiimide, hydmchlonde)

EtOH (ethyi aicohol) NaOH (sodium hydroxide)
% (percent) b (hour)

DCM (dichiocromethane) HCI (hydrochloric acid)
DIEA (diisopropyl ethvi amine) n-BulLi {n-butyllithium}
Mp (melting point) THF (tetrabydrofuran}

All references to brine refer to a saturated

aqueous solution of NaCl, Uniess

otherwise indicated, all temperatures are expressed in °C (degrees Centigrade). All
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Method E) Waters Alliance 2795 HT Micromass ZQ. Column Waters
Symmetry C 18 (75x4.6 mm, 3.5m). Flow rate 1.5 ml/min. Mobile phase:

A phase = water/CH3CN 95/5 + 0.05% TFA, B phase = water/CH3CN =

HAPmds:05% TFA. 0-0.1 min (A: 95%, B: 5%), 6 min (A: 0% Bn&Q0%2047
6-8 min (A: 0%, B: 100%), 8.1 min (A: 95%, B: 5%). T= 35C; UV

detection: Waters Photodiode array 996, 200- 400nm. Method F) Waters
Alliance 2795 HT Micromass ZQ. Column Waters Symmetry C18 (75x4.6
FATLg0S n?)feFF@%dPa’E@il ERYRT/ AN IMBbAEEBRES Ah AR SRR SEEss
%’/%YWF@Q% TFA B phase = Water/CHBCN 5/95 + 0.05% TFA. 0-1 min

(A 95 %), 11 min (A: 0% % 2 min (A: 0%, B: 10
O/SP %ﬂ S oop % Véﬂt %fto%n g rbiler

arr gouplmg

1 gﬁ atlerns uit;phcmes
L ﬁ; Ly
) W rate 1

ase = water CHBPC 95/5 +0.05% TFA, B phase water/CHSCN =

5105 + DG TEAreDofiBMAAD OF M0 BB nGiBmiN (A: 0%, B: 100%),
Rt Boi) (Wafdye A8 400%00 5 81T MidrtinA9%0 B Sftn TR thva MS
datection: Yaters Rhotadindamnan996,i200+AR¢nmR Methes H): UPLC
%&mm/@w;smquﬂm\mﬁgma&e%@&@ﬁ%@m@wa&w@es%@a@ 1
celmnB g, BOfmn stainessstee] packerh it miuin Acquityt UPLCEREH;
flaiw ate BHBnildmi M= 6Hilelph dsecAophdi&ecrs\Waterbodt @nityil 208 575 6
8@b86. TFA, B phase = water/acetonitrile 5/95 + 0.05% TFA. 0-0.1min (A:
%@X&;OB :@%6@@1’6 vniban: 596, BT MogemasoZofivg: W%?IB XFWS
(G : fags
SRS) Coldrth 21 3%0ni-SaimesS4téep preR it 4- ?rméchqh @/% :
é4 B v ale’6: 50 Tt %ﬁo@i@%ﬁﬁé@tﬁﬂ‘bﬁé@é’fﬂhomdl"de array

éy%:rzg .ﬁéﬁlle 5/%?7 9%?510/ Tl\gfg}lzggp se = Wa/? ce n|tr|I(er1151065+

) : -18
. 0
e?ﬁg ﬁ%ﬂg‘% I@{éﬁé em\“(ﬁaﬁiers i.D\mcfm 2 ?.%%ase
= aly nrtri .
Q: Ah {QM}AP%S&Q@’ oy %’§ gmﬁ%e
BREkEdy ASRYIORURLCBE o f0 a8 A Wi o
RARASH: Aj hase Water/acetonltrlle 95/5+0.05% T B phase’=
W&%@?ﬂ%ﬁ%l@ BB 0% T i R050Y (/?Soﬂﬁr{ﬁ Waterdh C18
(5208 Bl 00903 Fiod 3N (A 0% B $HI038 ﬁa@ﬂm Asd wé%:rﬁ’:@scm
@Msdeéeﬁ%wa\f@h%@g@&%ﬁé@mﬁwmgw liance 2795 HT
M@mmmzﬁzs%cﬂum@V&latarﬁaﬁmmﬂyaciﬁo%%x-%m@ DSNE: Rlow:;,
e 1Lmiimins K abilssphases fephase waten'CHIGNPRSHRib ANy 996,
TEAABphase = water/CH3CN = 5/95 + 0.05% TFA. -
Method E) Waters Alliance 2795 HT Micromass ZQ. Columm Waters Symmetry C18
(75x4.6 mm, 3.5uum}. Flow rate 1.5 ml/min. Mobile phase: A phase = water/CHaCN
95/5 + 0.05% TFA, B phase = water/CH3CN = 5/95 + (.05% TFA.
0-0.1 min (A: 95%, B: 5%), 6 min (A: 0%, B: 100%), 6-8 min (A: 0%, B: 100%), 8.1
min (A: 95%, B: 5%). T= 35°C; UV detection: Waters Photodiode array 996, 200-
400nm.
Method F) Waters Alliance 2795 HT Micromass ZQ. Column Waters Symmetry C18
(75%4.6 mm, 3.5um}. Flow rate 1.0 ml/min. Mobiie phase: A phase = water/CEHaCN
95/5 + 0.05% TFA, B phase = water/CH3;CN = 5/95 + 0.05% TFA.
0-1 min (A: 95%, B: 5%), 11 min (A: 0%, B: 100%), 11-12 min (A: 0%, B: 100%),
12.1 min (A: 95%, B: 5%). T= 35°C; UV detection: Waters Photodiode array 996,
200-400mm.
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0-0.1 min (A: 95%, B: 5%), 9 min (A: 0%, B: 100%), 9-12 min (A: 0%, B
100%), 12.1 min. (A: 95%, B: 5%). T= 35C; UV detection: Waters
Photodiode array 996, 200-400nm. Method N): HPLC system: Waters
voquity S detector: Waters ZQ2000. Column: Acquity UPs&-BER @A 47
50x2.Immxl.7um; flow rate 0.4 ml/niin; mobile phase: A phase =
water/acetonitrile 95/5 + 0.1% TFA, B phase = water/acetonitrile 5/95 +
0.1% TFA. 0-0.25min. (A: 98%, B: 2%).0.25-4.0min (A: 0%, B: 100%),
M@‘@n@s"@tm@%ﬂ@ﬂ%@%f @EWW@&S@%@}% Bl Werautbtimis C18

‘@é) E’Gﬂ : phaterd /mbgent Wasr/CHCN
i e R
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Qie¥aod FA L@Q@@j@t&ﬁ\ 086usBA B0y 2 DRURdARE2 0% 08051 fRiRpole
(AW %) BC chaRY ), 16 An8B (A5 Q%e] B dIR 00 O (KsS8%uBL 2%k
916wl 0mMB0 (AL %8 Yen &5 YNadd Vadssieatio Rvaaiatengit264srm: Methods 4,
®)pRump 1525k atets) s BE 77 SanpErMa0ayRniMieronsassEZ 320003 min
Singlsiqiadropiole B asrs) PRAHtECtANRED6! Hitdte(s). TOlUBN 5%); UV
Zigreglmmastiingbs 8 stewt packed with 3.0m Luna C18; flow rate 0.25
YAt splitiiy fativTes SoWO/ 20081 242570RET AR2006/002B4Fuadrupoie
(Ve il Qolmobilel hlime: sephessetechpadtdeaitnitfiend B/81wi, VR TFRAEH;
@@ﬁﬁ@@ &5 (vadnins aronits 875D ZEY6 TRACIGIIC DI IGP 598560 B3 AIEF A,
Oﬁlsaﬁ)?mr}‘?&er@?@maml@(}b’/gﬁ % 645 Ytk Oeﬁ/ansniéo@@%gfi $omhiA-tmin
éé%ﬂgé B Om)dét%%&%ﬁ%epe{ﬁgﬁt R AAfeRish Vol 512 UV

; {h‘:%\g/ ters), 2777 Sample Mana r, Micromass
Elaftigore fvate) j‘@ﬁ?&s rataraycy C18

0
‘ 3 ri@ ity X é}‘ in Eﬁﬁ?ﬁ/@ﬁN
WAB | [@“ o5: %P 00/ ° 9@’ 0%),
£, ‘%:2% B oms (ir 0 B0 é‘?f‘gj?{rgﬁm A O
%ﬁ%@@é‘%@n@%&é}y tﬁ%{%ﬂ”&‘{@éf‘d}gwa@é d(ﬁb?éﬂﬂ{}un.
volime by Metnet Sk Rumplagd 7 0MalRw)ed/ d 4 RAMBICHBNEERE.: A
MigkemansedA2A003189ks quniipplg, Waieys): PRA/HeILEIeN2996+ 0.1%
(Waters).26aldm0: 9Req Uty UR @*ﬁ&b&nﬁ@@@ﬁnm&%um Hmstate.:
@258nl ot splittifiginatio P8S:, Baste); LA, deakienphastsrinhasers.
Watibd CBtoHRILE 9fstont: OVEUrT BAqBtphdSedstecader/MeatanitEo 06/ WCokmn:
A §eITHTRAPIO-ARMHIrC(A: BB%] BrRYs) nin Ofe@mire (A6 084 pB; 100814y, Sadbe: A
PiGwirT (PetOvacd BRES/S 1 01 XA B BbesB= 2isrldse detediorPs + 0.1%
WaveleNgirapB4A: 98%, B: 2%), 3.30min (A: 0%, B: 100%), 3.3-4.0min (A: 0%, B
100%), 4.1imin (A: 98%, B: 2%); UV detection wavelenght 254 nm.
Method P): HPLC system: Waters Acquity, MS detector: Waters ZQ2000. Column:
Acquity UPLC-BEH C18 50x2.1mmx1.7um; flow rate 0.3 ml/min; mobile phase: A
phase = water/acetonitrile 95/5 + 0.1% TEFA, B phase = water/acetonitrile 5/95 + 0.1%
TRA, 0-0.5min (A: 98%, B: 2%), 2.0min (A: 20%, B: 80%), 6.0min (A: 0%, B:
100%), 6.0-2.5min (A: 0%, B: 100%;), 9.6min (A: 98%, B: 2%), 9.6-11.0min {A:
98%, B: 2%); UV deteciion wavelenght 254 nm.
Method Q) Pump 1525u (Waters), 2777 Sample Manager, Micromass ZQ2000
Single quadrupole (Waters), PDA detector; 2996 (Waters)., Column 2.1%30mm
stainiess steel packed with 3.0um Luna C18; flow rate 0.25 ml/min splitting ratic MS
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nm; Injection volume: 5I. Method T): Pump 1525u (Waters), 2777 Sample
Manager, Micromass ZQ2000 Single quadrupole (Waters); PDA detector:
2996 (Waters).Column: Ascentis 100x2.imm x 3um; flow rate 0.3 mUmin;
webilg phase: A phase = water/acetonitrile 95/5 + 0.1% TFAcCBBh@S®E047
water/acetonitrile 5/95 + 0.1% TFA. 0-0.5min (A: 98%, B: 2%), 2.0min (A:
20%, B: 80%), 6.0min (A: 0%, B: 100%), 6.0-9.5min (A: 0%, B: 100%),
9.6min (A: 98%, B: 2%), 9.6-11 Omin (A 98% B: 20%) uv detectlon
WERSE AR tmzhliera]ilﬁsﬂdﬁﬁ’&é ) Faphase =
BAISHITPIESIF rétbds, W é)’i‘?éa r?f?\/ ré?' o% g@g‘m A: 0%,
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@Ol@@% t@'nsi t%“@% tre Q&&Q@&%Q&e@ \ %H] e%tm

%—ﬂﬂgrg henyl)- {( ) 3 [3- (IH pyrrol -2-y)-[1,2 4]oxad|azol -5-yl]- plperldln I
M}ﬂ:{@@u apeRg ¢533l{@hiers), 2777 Sample Manager, Micromass ZQ2000 Single
(RhSiBold HiaRusig)- ESRWER RO e
tergrotyt esier T ournsalttionf. 1 Ha il epRreaghonit il (G-t m;, noBile
et AnpEieH- (Raterlapehydiriix Wahing. (S0YEWL Tapee ssveotutionp0iBil8
85 5: 2. 6B Aw st ddde d/atd §oo @ teFhp é rédbitenan AthE s Bufionwas 6-
Siprai (hdeFordflubofon 2hotitsiil hiv: ¥ive Mt BN/ 2B661K23R5F lenght 254
RETHBR2006/0020475as removed under reduced pressure to afford
RYietbhertoboy Meapy kigien 2 Wesmiso el draemiralsege s ddisnemessi %rﬁtﬁéie
%@A%%}el)@mdﬁ%‘m &gﬁﬁﬁ rSRESRLctpisa abviaIES (109%m
§U@B@8‘W Cﬁ@é’iﬂrﬁlé?"(%@ %

ﬁ&atﬁ(@@ gari Sffgg/wnl?” i w?% ki
%%mﬁ%f@ a 02%555 LB it 8%’@&5%‘&
under

SFteduced pressure. The residue was dlluted W|th water (20 mL) and

0, r was
e e e, K 0
ML X 2 4iRes) ibheeeaniclaveniasdriegdiavald eketdditbhy on 0.25mm
canaepiateinsiesredynads pessurey Rutifigalianwehttie ipiste MysHaghumn
chromaiaaRwAsHisgogakdainenicaRE Vel b8/ Higave 0.11 g of
(G183 dbbhiRicah it ndshatadiad ons: Pichiisdding»peaioxylic acid
tert- butyl ester.

The microwave oven used is an apparatus from Biotage (Optimizer™) equipped with
an internal probe that monitors reaction temperature and pressure, and maintains the
desired temperature by computer contrel,

Example 1

(4-Finoro-pheny}-{(S)-3-[3-(1 H-pyrrol-2-y1)-[1,2,4Joxadiazol-5-yl}-piperidin-1 -yl }-

methanone
@]
" )LQ
| _
H

1(A) (8)-3-[3-(1H-Pyrrol-2-y1}-[ 1,2,4Joxadiazol-5-yl}-piperidine-1-
carboxylic acid tert-butyl ester
To a solution of 1H-Pyrrole-2-carbonitrile (0.110 mL, 1.3 mmol) in EtOH (2
mkL), hydroxylamine (50% wt. agueous solution, 0.318 mL, 5.2 mmol) was added at
room temperature and the solution was stirred under reflux for 2 hours. The solvent
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Yield: 26%; (brown oil); LCMS (RT): 5.45 min (Method A); MS (ES+) gave

m/z: 318.2 (MH+). 1(B) (S)-3-[3-(1H-Pyrrol-2-yl)-[ 1,

2,4]oxadiazol-5-yl]-piperidine hydrochloride

&) BekBr{bEPyrrol-2-yl)-[1.2,4]oxadiazol-5-yl]-piperidine-I-carboxyticoasig 2047

tert-butyl ester (0.11 g, 0.35 mmol) was dissolved in dioxane (2 mL) and 2

mL of HCI 4N (dioxane solution) were added dropwise at OC. The

resulting mixture was stirred at room temperature for Ih. The solvent was

&8 pdraReHn derdB d UEEHBFe sBLRSUES afmroﬁﬁerﬁ\gfdyﬁ@rérqafualrﬁitam@eﬂ
?I%@}‘@n[@‘{ﬁ-i WB? 259‘11) %ﬁ’@%ﬂ -%%‘f"l’ftﬂﬁi’erldlne hydrochlorlde

as d‘}hgﬁ s8fid Nidigt a 1"([%09:??? 1E‘t:

(0 7 %15 mmoi) and

%ﬂ%ﬁ og é%) , J§:+ a temperature

tro en re ffpep xiac 1on

ﬁlgee %ﬁl Lt W 3@9 8&93&9 Q2 2 Eens rﬁz he e it tx
#7QkR ‘?ﬁ oride % g;&e gmu ryayer

%&@L@é@&@@&@&%&%ﬁ tHRk%R'EYk%@‘fHﬁ {9-d Slm@enand 2o mr x 2

fflugrobenzevehipride (A:048:0 bv&%agsmglmeé@n&g@}%cﬂmﬂ\%%ﬁced
Peessliie neaction: BaXenwasallowe diia v aHFbradtseRFh-iermnesagye andnt:
stirradhvisTiier gRiog givattnospheErs oyamig bt Phaeispiition )as:théRzo!-5-y1]-
irpatetineithcMahiibatiOenlhancihe phases were separated. The
digahiedayebross: vibisRetMAtRIatEr4® mib) dfmihwithiprives (E /) gthenn/z:
witsdfiéd-gver Na2S0O4 and evaporated under reduced pressure. The
crude was purified by flash chromatography (silica gel, eluent:

BEM/MeOHINBHEcR- 9@12'5’@ Y te vl s iegadiard-titid-pampdond. Yield:

58% (white pBYfieFRieRge= 130-135C; [a]D20 = +118.13 (c=1.02, MCOH);
LCMS R %@ﬁ PHT %ﬂﬁ%d 105 Alnsadinge aaaf/}é%ﬁzl%mlzcefwyiic acid
Dyyesst g%Ye g?) , %%aiifj

titati lidy;, LCMS T 0.65 min thod M S+
9[@%)‘;6 {bmwn S?? fB)(lH -pyrrol-2 %/I) -fl,2 4]0x9/'[d|%zol SA 3)/’I] pispgﬁdl)

n-l- yl}- methanone N O NN F H The compound was prepared following
theproceduredereriboddnyiie Examnia i Maring fofoxadiazol-5-y13-
(S)-3-[3-(1H-Bysalg-ybylL.24iexaekazol-5-yl]-piperidin hydros lorde
(prepafethasgessithed (8)th ExarpierBIA e finatchmgosmt - wasridine
hydrochloride (76 mg, 0.35 mmol) in dry dichloromethane (15 mL), triethylamine
(0.12 mlL, 0.87 mmol) and 4-fluorobenzoyl chloride (0.045 mL, 0.38 mmeol) were
added dropwise at 0°C. The reaction mixture was allowed to warm at room
temperature and stirred under nitropen atmosphere overnight. The solution was then
treated with NaOH 1IN (10 mL) and the phases were separated. The organic layer was
‘washed with water (5 mL) and with brine (5 mL), then was dried over Na;SO4 and
evaporated under reduced pressure. The crude was purified by flash chromatography
(silica gel, eluent: DCM/MeOH/NH,OH 98:2:0.2) o give 80 mg of the fitle
compound.
Yield: 58% (white powder); mp = 130-135°C; [ajp™ = +118.13 (c=1.02, MeOH);
LCMS (RT): 6.63 min (Method O); MS (ES+) gave m/z: 341.2 (MH+).
'H-ANMR (DMSO-dg), 6 (ppm): 11.52 (s br, 1H); 7.47 (dd, 2H); 7.23 (dd, 2H); 6.97
{m, 1H); 6,74 (m, 1H); 6.21 (m, 1H); 4.22 (m, 1H); 3.77 (m, 1H); 3.50 (dd, 1H); 3.35
(ddd, 1H); 3.27 (ddd, 1H}; 2.24 (m, 1H}; 1.96 (m, 1H); 1.82 (m, 1H); 1.63 (m, 1H).
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purified by preparative HPLC. Yield 20% (brown oil); LCMS (RT): 6.59 min
(Method Q); MS (ES+) gave mlz: 359.1 (MH+). 'H-NMR (DMSO-d6), S
(ppm): 11.53 (s br, iN); 7.46 (ddd, 1H); 7.25 (ddd, 111); 7.14 (ddd, 1H);
€9 Folema3H); 6.74 (in, IH); 6.22 (m, 111); 4.35 (s or, 1H); 3.9t (sdanod/deddy7
3.52 (dd, 1H); 3.40-3.18 (m, 2H); 2.24 (m, IH); 1.97 (m, IM; 1.82 (in, 11-1);
1.62 (m, 11-1). Example 3
(3,4-Difluoro-phenyl)-{(S)-3-[3-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperi
din-I- yl}-methanone 0 F The conﬂ%mﬁée\%as prepared following the
procedure described in the Exa (7C) starting from
(é Cuerprmbepi): ﬁ§1ﬁi&<kﬁ%£&ﬁ?&mﬁ§ {irokiermiiszplardimisrridn-t-
prEParddas described in the Example 1(B)); The final compound was
purified by preparative HPLC. Yjield: 25%f(brown oil); LCMS (RT): 6.65
min (Method Q); MS (ESW phlz” 38 ). H-NMR (DMSO-d6), S
(ppm): 11.54 (s br,1H); 7.4& (in %H) (m H); 6.97 (in, 1H); 6.74 (m,
IH): 6.21 (m, 111); 4.20 (m,"IH); 3.74 (m, IH); 3.51 (dd, IH); 3.41-3.23 (in,

’c&%"o&ﬁh V’lv% g‘f&%@fﬁ%ﬂ%’ﬁ'fl étﬁg ﬁ%cé@&réa@écﬁﬂeém)ih'g% 6:41({3)
PyrghR; 3-Y1)-(g): @1[33((1' PHALRZ 2 doxadiazel-pivilRingt.
%Gédjnmt v}%}@doau AHODAUIBOE xample 1(1)). The final compound was
@rﬁe@b@;ﬁ‘e wEiale2api-A, 2, 4]oxadiazol-5-yl]-piperidin hydrochloride (0.1
%8390 abrprepared eeMes®ibed. bothaERampie 1B)MS-(ES+) gave m/z:
~ Bigorarieonic acid (66 mg, 0.47 mmol), HOAT (80 mg, 0.59 mmol),
PS5 (X SEBANG 2006/12325 7 B THR 2006(A0204T); Arfokid; 1H); 7.14
Tathndlpgios, e6; 0.79 (mnidl);l6aditg. 12 nhAadlgparidiEBA (Uslbkt,nht);
3.62n0d1) 100y 4ich iy omethidind 4 oo LT aLRdpt, dVBrHigat(ondéhokitaim,
diBking (IKA Vibrax VXR). The resin was filtered off and washed
repeatedly with dichloromethane; the filtrate was washed with HCI IN (10
mL x 2 times), with NaOH IN (aqE)“ERP Bx2 times) and with brine, then
Was dried over sodium suI hate and eva;éorated under rEfduced pressure.

e GBI by Aot GHTBI AUy GG Bl

R&ne 7/3) to give 28 mg of (6-FJuoro-pyridin-3-yl)-{(S)-

3 [3-(1H-pyrrol-2-yl)-[1,2,4]oxa a%ol -5- ylﬁ\pml yl}-methanone. Yield:
23% (white solid); mp= 1 b a@{) (c=0.67, MeOH);

LCMS
The compound was prepared follow.ing the procedure described in the Example 1(C),
starting from (S)-3-[3-(1H-Pyrrol-2-y1)-[ 1,2 4Joxadiazol-5-yl}-piperidine

hydrochloride (prepared as described in the Example 1(B)). The final compound was
purified by preparative HPLC.

- Yield: 25% (brown oil); LCMS (RT): 6.65 min (Method Q); MS (ES+) gave m/z:
359.1 (MEH).

"H-NMR (DMSO-ds), 8 (ppm): 11.54 (s br, 1H); 7.46 (m, 2H); 7.27 (m, 1H); 6.97 (m,
1H); 6.74 (m, 1H); 6.21 (m, 1H); 4.20 (m, 1H); 3.74 (m, 1H); 3.51 (dd, 1H); 3.41-3.23
(m, 2H); 2.24 (im, 1H); 1.95 (m, 1H); 1.82 (m, 1H); 1.64 (m, 1H).

Example 4

(6-Fluoro-pyridin-3-y1}-{(8)-3-[3-(1 H-pyrrol-2-yi)-[ 1,2 ,4]oxadiazol-5-yl}-piperidin-1-
yi}-methanone

A mixture of (S)-3-[3-(1H-Pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl}-piperidine
hydrochloride (0.1 g, 0.39mmol, prepared as described in the Example 1(B)), 6-
Fluoronicotinic acid (66 mg, 0.47 mmol), HOAT (80 mg, 0.5% mmol), PS-DCC (ex
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(RT): 7.04 min (Method Q); MS (ES+) gave m/z: 342.2 (MH+). 'H-NMR
(DMSO-d6), S (ppm): 11.54 (s br, IH); 8.32 (m, IH); 8.03 (ddd, 1H); 7.22
(ddd, IH); 6.97 (m, 1H); 6.74 (m, 111); 6.22 (m, 1H); 4.22 (m, 1H); 3.76

o, 2b)1 82535 (dd, IH); 3.44-3.28 (m, 2H); 2.24 (m, IH); 1.98Ko1/1B2d0)/do 847
(m, 1H); 1.67 (m, 1H). Example 5

(3,4-Difluoro- phenyl) {3- [5 (1H-pyrrol-2- yI) [1,2,4]oxadiazoi-3-yl]-piperidin-I

tere

@ﬁ%?ao(} %E@fo degf? "9%m 55%% ?Qe%d 1

o sulphate an
hage, %daueaqge%&mm B s Vol E&%
mi&%fogmmﬂ Theoeasioainityre Was ﬁ%exﬂgsﬁff JRRBYERMPACIH
B[ BhE%MNHGO31 (2a)ovas.added @ngtheiph m&m&earated
wrgRNigIey ernRS e ayer otiurrsuinpate ang evaporated Mpdsr roms
edycedpiassuedio AN @ Sie cemREEnd2 wighwyas used for the
HeXUSIRNDITSERIth aipRUTTTICaHOR. Y el asiantiativen LEMSLRT 118:3422
rdifi (MEthea7Am MBXES+) gavE 2220, AH(Vidz) &tB)H); 3.76 (m, 1H); 3.55
it yaho pigetidinzhcarhoxicacittIeri-baitith eBke RED&@D(DH}SIE? (m, 1HD,
oxyehloride (0.64 mL, 6.89 mmol) was added dropwise at OC to a solution
of 3-earbamoyl-piperidin-I-carboxsticadicd tert-butyl ester (1.58 g, 6.89
mmol) in pyrldlne 15 mL), under nitrogen atmosphere. After stirring
s At bRl i bakd astisaeled dhaitsa dotidh-

WS@%&gﬁed with 10% HCI (2 times). The phases were separated and the
organics were dried over 0 ulphat and eyaporated to dryness
under reduced pressure. tit %@fm used for the next step
without further purification. Yield: quantitativ MS (RT): 4.48 min
fdethod A); MStESmpHaniparidineg 1-Labviie pdd@rt-buty! ester
3-(N- H%Féaq)emarmr?ﬁd@w)ﬁpwénml] -eadibsy rthatichteredbunptedSt6 L,
%n%ti@ﬁﬁabs ranBapde latpwiicc #b B3y lidadidsentisutyife stBp¢inipesidmes-
?ﬁm@FP’Bﬁdaa éé)é h%edr%&%léﬁ%ﬁw& (%%Wwﬁstéﬁ & nmmz?%@ﬁﬁnw%en

B PéTh gfl?bl’)@i pad %‘L%a@mwn for

& was wasﬁoéu :
ol i hieicinn

E‘% % : S 8?& ESEFR TR &1 E%és{ar@aﬁfg
rg%ﬁ? (%F?e apor afﬁc% d%mié fce pressj]reé) %0%{%? tlh ‘ﬁi@ﬁﬁﬁx}%&m&

sed for the next step without further purification.
Yield: quantitative; LCMS (RT): 3.31 min (Method A); MS (ES+) gave m/z: 229.0

(MH+}.

5(B) 3-Cyano-piperidine-1-carboxylic acid tert-butyl ester

Phosphorus oxychioride (0.64 mL, 6.89 mmol) was added dropwise at 0°C to
a solution of 3-carbamoyl-piperidine-1-carboxylic acid teri-butyl ester (1.58 g, 6.89
mmol) in pyridine (15 mL), under nitrogen atmosphere. After stirring overnight at
- room temperature, ethyl acetate was added and the solution was washed with 10%
HCl (2 times). The phases were separated and the organics were dried over sodium
sulphate and evaporated to dryness under reduced pressure,
The title compound was used for the next step without further purification.
Yield: quantitative; LCMS (RT): 4.48 min (Method A); MS (ES+) gave m/z: 211.1

(MH+).

3T 3~(N-Hydroxycarbamimidoyl}-piperidine-I-carboxylic acid tert-butyl
ester

A solution of 3-cyano-piperidine-1-carboxylic acid tert-butyl ester (1.4 g, 6.89

mmol) and aqueous hydroxylamine (50% in water, 1.7 mL, 27.5 mmol) in ethanol {15
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Yield: quantitative; LCMS (RT): 2.71 min (Method A); MS (ES+) gave m/z:
244.0 (MH+). 5(D)
3-[5-(1H-Pyrrol-2-yl)-[l,2,4]oxadiazol-3-yl]-piperidine-I-carboxylic acid
tentdavgybester A mixture of PCT/IB2066/002047
3-(N-hydroxycarbamimidoyl)-piperidine-I-carboxylic acid tert- butyl ester
(0.4 g, 1.6 mmol), 1H-pyrrole-2-carboxylic acid (182 mg, 1.6 mmol),

HOBT (248 mg, 1. 6 mm T) EDCI.HCI (0.47 g, 2.5 mmol) and d

%%rﬁ?%%i élfzngﬁ%mw‘gﬁam@ﬁe e o
3#85? Sty maft ‘éﬁ%ﬁ Yo SR }% ?‘er puri wa’cmn
e T e m@q@gg L e e 2440

St was evaporated under reduced pressure. The residue was diluted

Water (1 €S

d the orga§£f§§r @Wﬁ%ﬁfﬁ se%%%%f@qgl@?%%gﬁﬁg rln(l'_%?[gvt\g?c}g)g
NaZCOQ M&Q 5la. I ARt brng. T eipcaanis- layabasdisd ter-
Qs sagivm sulphage andithersphent was IReNe ddindes Yy as UM Qi)
aesidygsthatvas purified @mttastczcmqm@togm@hmgnm gel elueRtamine
peuslemn atherfethyl ageipieidbidde @ivalthevputertitit@onspatd1dObient
mgjotielet 38YE0LCMBLRTdGEad miniMethod A); St Smixgane waiz then
3aPukéN Fbt b B¢H) tBe[ SefidaP yrao e 2aytedle?, 4juiadiazobd prifspiperitingesidue
twedr Gtk idieh Forarddiution eh@ 4B s¢aye (15 mL), the phases were separated
© ehgh ranaiolvadi s Bagiepipraroitielivcaiongit liakrtwise) BediOr IN
@2 38-givocsbanthTthihraiehldo preariarayes vas)daes gyir spdiiesh snphate and

(ERoRelvEns ofa; Wéﬁe%deaaa?%farﬁ%é FesiAB A AT P ified by flash
&%w&dom%w %&% BT PATE R GEREH P Ge0 6 R Arhd s eV it pure

s T s R Al g e
%%‘ﬂ s EF@;%@ ﬁﬁ@f@%@?x é?%%"%ﬁﬁ;éié‘;i%ﬁ%% e

s oine lﬁ%&i’ 3 SUSRSOSIORLE (5 L), 1.5
%n&?& Bqu'r%lx LAlonadiazg %adkdpap@ﬂdlaﬁméq%a&@g%&&f@w
QRRAAMOD A OIRY Gish esamethanendsmtdd tietbHaming b dad s0mehted
ande3 Axdifsiprehenzoy ehiotidedBe donthduramel): weire adiedvdiapwiseusdd
Q6 thhecreaniionmixtuiieinapaitbweddo warm at room temperature and
stitgkd donatamiauieandemnittdfeniatiddshbérd); THE $Bhtjogavwasy/thehs. 1
tfdEiedl with water (5 mL) and the phases were separated. The organic
layer was washed subsequently with HCI 0.5 N (10 mL, 2 times),
5¢ENaHCO3 @d@uﬂwwjnem@n{%%@mw&[é@&Eﬁ@dmo% ~yl}-
evaporated uﬁﬁ@?lﬁ@dﬁc@d B}%@;ﬁ’é‘* The crude was purified_by flash
chromat8graphy (SHBSEER eluht péfr{éré%]?é‘iﬁ@r 121 K 1%{%?{33’&

e %erﬂﬂé it BindEsidld 7 O e 261

(Rryaasdnm Aihde fééé#} y bﬁ%@% %mﬁm@

&Fpe@g&ﬁ% ﬁmféi (?;i“;%‘izs ﬁ% gen z@ﬂosp er hontiff;l;
e

h treated with water (5 mL) and the phases were separated. The orgamc layer was
washed subsequently with HC! 0.5 N (10 mL, 2 times), 5% NaHCO; (10 mL, twice),
then was dried over Na;SO, and evaporated under reduced pressure. The crude was
purified by flash chromatography (silica gel, eluent petroleum ether: AcOEt 1:1) to
afford 49 mg of the title compound.

Yield: 70% (white solid); mp= 177°C; LCMS (RT): 6.88 min (Method Q); MS (ES+)
gave m/z: 359.1 (MH+).

H-NMR (DMSO-dg), 8 (ppm): 12.02 (s br, 1H); 7.44 (m, 2H); 7.26 (m, 1H); 7.12 (dd,
1H); 6.96 (dd, 1H); 6.30 (dd, 1H); 4.22 (m, 1H); 3.80 (m, 1H); 3.34 (dd, 1H); 3.22
(ddd, 1H); 3.10 (m, 1H); 2.19 (m, 1H); 1.96-1.76 (m, 2H); 1.64 (m, 1H).
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11-1); 6.96 (dd, 1H); 6.30 (dd, 1H); 4.22 (m, 1H); 3.80 (m, 1H); 3.34 (dd,
111); 3.22 (ddd, 1H); 3.10 (m, iH); 2.19 (m, iN; 1.96-1.76 (m, 2H); 1.64

(m, IH). 35 WO 2006/123257 PCT/IB2006/002047 Example 6
@24Biflagro-phenyl)-{3-[5-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol- 3/l Epipenadin
[-yl}- methanone O--N O F N'Y The compound was prepared following the
procedure described in the Example 5(F), starting from
3-[5-(1H-pyrrol-2-yl)-[l,2 4]oxad|aﬁol Sé}% iperidine hydrochloride
(prepared as described in the Examp )). Purification of the final

e e e TR VS S el

(+) 11V1t W1114~+ solid); dyadgdp-- 1J4 C.LC V ~R). 7. dddd.d
,.ethod ES gave m/z: 359. -NMVR Q-d6), 8 (ppm): 12.02 (s br,
IH) 7.45 (in, 1H) 7.22 (m, 4H); 7.1 (i @ .96 (d, 1H); 6.30 (dd, 1H);
g\ 57 (m br, 3 95

i 5 pgug Zgéﬁi Qﬁé : ‘ds 3 %3 élég 1%3!:1 ﬁ'&e]ﬁ?amp}e S(E),
G ‘éir?f T
1

deser '@Pi% mihe E @@mm‘g% ) oSt %@ﬁ& O 7 11 min (Method OY; }Zs (BS+)
a4 pggsrpl -2-yl)- [’i 2 4]oxad|azol -3- yI plperldln hydrochlorl e
(preparehassdnagibedin the E%%Q%Q'GL%EM?HN'%Wﬂ Eheif ah 15 2(m,
ZRRPOENE, WaS: Pefaimerpy fash shromatpgsaphy.onesilisa.gel Hg
31@5(@&;911&};@&9lxi)m}?lﬂgéa%z(wﬂl@lﬁomg qmssc LCMS (RT): 6.8
min. (Method Q); MS (ES+) gave m/z: 341.2 (MH+) 'H-NIV1R
(DMSO-d6), 8 (ppm): 12.03 (s briEdd)pie47 (dd, 2H); 7.22 (dd, 2H); 7.12
(dd, 1H); 6.96 (dd, 1H); 6.30 (dd, IM; 4.26 (m, 111); 3.83 (m, 1H); 3.32
(@duororyhed is (BrdeH H-Dyr8:08- i 1)} 12:kdi ol Br) | Dip6:iLiT6l (ph}-2H);
meapenclH). Example 8
(6-Fluoro-pyridin-3-yl)-{3- ?b rrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-

- 1-yl}- methanone O-N O F ixture ‘
3-[5-(1H-pyrrol-2-yl)-[1,2 4]oxad|azo []-prpetidine hydrochloride (50
Tibg,cO:Bpmo vpsapepeddbestiibtd indbaiinsatmpiehb{h)) the Fxample 5(F),
BaFlogrdroicofitie (Heidy3a -yl B3 Monedia kD EH Gib¢h6ineg hBootiooks
HeBTeUas degcOi®dimd Example 5(E)). Purification of the final compound was
performed by fiash chromatography on silica gel (eluent: Hexane: AcOEt 1:1)

Yield: 52% (white solid); mp= 158°C; LCMS (RT): 6.88 min (Method Q); MS (ES+)
gave m/z: 341.2 (MH+).

'H-NMR. (DMSO-de), 8 (ppm): 12.03 (s br, 1H): 7.47 (dd, 28D); 7.22 (dd, 2y, 7.12
(dd, 1H); 6.96 (dd, 1H); 6.30 {dd, 1H); 4.26 (m, 1H); 3.83 {m, 1H); 3.32 (dd, 1H);
3.19 (ddd, 1H); 3.08 (m, 1H}; 2.19 (m, 1H); 1.96-1.76 (m, 2H); 1.63 (m, 1H).

Example &

(6-Fluoro-pyridin-3-yl)-{3-[5-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yi}-piperidin-1-yi}-

methanone
. Om

N o]
tRacart
N N ] =
H K
N F

A mixture of 3-[5-(1H-pyrrol-2-yD-[1,2,4Joxadiazol-3-y1]-piperidine hydrochloride
{50 mg, 0.2 mmol; prepared as described in the Example 5(E)), 6-Fluoro-nicotinic
acid (32 mg, 0.23 mmol), EDCLHCI {56 mg, 0.3 mmol), HOBT (44 mg, 0.3 mmol)
and TEA (0.083 mL, 0.59 mmol) in DCM (3 mL) was stirred overnight at room
temperature, under nitrogen atmosphere. The solvent was evaporated under reduced
pressure. The residue was diluted with water (5 mL) and ethyl acetate (10 mL), the
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and TEA (0.083 mL, 0.59 mmol) in DCM (3 mL) was stirred overnight at
room temperature, under nitrogen atmosphere. The solvent was
evaporated under reduced pressure. The residue was diluted with water
ek anskethyl acetate (10 mL), the 36 WO 2006/123257 pct/i82006/002047
PCT/IB2006/002047 phases were separated and the organic layer was
washed with Na2CO3 2N (5 mL x 2 times) and dried over Na2SO4.
Evaporation of the solvent under, reduced pressure gave_a crude solid
phaswaepusmmatnisy AR RPEIFeARR IRy % @fgg@@é? el * 2
efﬁ%%)/ %%%efé M?Gr ﬁ%@qz}ﬂ %Efr %w e
Yd @l@%ﬁ% é’%@% ¥q rzrrsa §7 Mt Peo
12.03(s,b, dd, 1.H
e S T érgf%
o mr 5 (Pod g 49 st BB P
gﬂ i) .3% dd 1H)630( 4.24 (m, 1H)38 (mz, 1H;
Flyordio-me xH@ (@h-parq EXv r&ﬂf}gaﬂ@; 3rM)-pip

eridin- 1- yl}’me hanone o N o] \ 11 N'N'F The compound was prepared
following the procedure describeg:jarthgeExample 8, using
4-fluoro-2-methyl-benzoic acid as acid of choice and starting from
84{5redd- pyiecty2-pidyl) 2 4 DxpHipzale B pifictid]neatiipdobOhiDiFisieeridin- -
(préparatasdescribed in the Example 5(E)). Purification of the final
compound was performe fI ‘P‘{r‘ chro tography on silica gel (eluent
petroleum ether/ethyl ace hite solid); mp= 203C,;
LCMS (RT): 6.68 min (Method Q) %ﬁ m/z: 355.2 (MH+).

Th MBS Q=6 B ARBPN iR fiseDrcbitlind 2R50MbddL i )ihé. Ea-bnB2 8,
t¥ing H) @ a0XaekiAb bl (50iBrasl kbid3e7 ShBichraktiadidg {eeh BUBH1H-
$20612290 (M, ZATdad - fovI Bl Zidid iy dbbOhid: - (o] 2ddgsctibdl in
the, Ebuiokarf{p.1Burification of the final compound was performed by flash
Gub:Diftgnrpizhenyl)id8 45-(dktnpyetotitup)ethe/dlokadéato L 3y I]-piperidin-|
YididnédhaehisceaNidk motR0ESSLEMB R by i, FuintMebrd e Eci#S )
mdmf | 8&tet (IPHEthylamine (1.21mL, 8.72 mmol) and then ethyl
cﬂ@fﬁiﬁrm@@s}n@ (13130 R8I ﬁ/\/@reiéﬁdé’@%@bvﬁlﬁé e o teldm, 4H);
$elltidd: oS ) 4-Bodmphse Hidin 37T ﬁﬁ@hcﬁcﬁ%z( Lty dhddoB AR (. 2H);
EbiStorhs (%é%r_ﬂ) e ORttrd g di-atmbdpter®: Wher stirring 10 min at
0C, NH3 (gas) was bubbled into H1e solut an for Ih. The

(3,4-Difiuorophenyl}-{3-[5-(1H-pyrrol-2-y1)-{ 1,2, 4Joxadiazol-3-yl|-piperidin-1-yl}-

methanone
o F
N N e N)K/\Y
" O b\F
10(A) (8)-3-Carbamoyl-piperidine-1-carboxylic acid tert-butyl ester

Triethylamine (1.21mL, 8.72 mmol} and then ethyl chloroformate (0.8 mL,
.30 mmol) were added dropwise at (0°C to a solution of (S)-1-Boc-piperidine-3-
carboxylic acid (2 g, 8.72 mmol) in chloroform (40 mL), under nitrogen atmosphere.
After stirring 10 min at 0°C, NHs (gas) was bubbled into the solution for 1h. The
reaction mixture was then stirred at room temperature for 3h, 5% NaHCO; (ag) was
added and the phases were separated. The organic layer was dried over sodium
sulphate and evaporated under reduced pressure to afford the title compound, which
was used for the next step without further purification.
Yield: quantitative; LCMS (RT): 3.31 min (Method A} MS (ES—!—) gave m/z: 229.0

(ME).

16By (S)-3-Cyano-piperidine-1-carboxylic acid tert-butyl ester
37



reaction mixture was then stirred at room temperature for 3h, 5%

NaHCO3 (aq) was added and the phases were separated. The organic
layer was dried over sodium sulphate and evaporated under reduced
wiessreigsafford the title compound, which was used for the-pedostain047
without further purification. Yield: quantitative; LCMS (RT): 3.31 min
(Method A); MS (ES+) gave mlz: 229.0 (ME+). 10(B)

(S)-3-Cyano-piperidine-I-carboxylic acid tert-butyl ester 37 WO
2006/1 @%s?@@vm@eeéﬂf@iéw BHEsprRsihavasyertdriiensiss & BGo 2

53 aé‘deM%PSFé@ft& a??gém%w gfid tert-butyl ester (2 g, 8.72
'S BHIAFHIE dite d ing el %&t JMisiein ﬁ%‘?%;ggto u
e M i rﬁ?é a[%'ggga HBP%.IFE?% e e
&%%@%ﬁ@ﬁ&@ ok a geesgu\‘fveere sepaera(ft0 he*

IR IGHME PL §r§ “%mg%’d tﬂ@cﬁjﬁ gifsd;h 96)4*1&&52111

reduced pressure. The title compound was “use e next step
without further purification. Yield: quantitative; LCMS (RT): 4.48 min
(Method A); NS-(ESHD gave i@ adidatolV ik kbe) -carboxylic acid  tert-
(S)-3-(N-Hydrexycassamimidoyl)-piperidine-I-carboxylic acid tert- butyl
ester Assetiiibnm ef (S)-3-cyanospiptdidine-tabskeylieidddtediutykestes ¢,
€178 gundlj2aminagheans mgrenyisthiyer 63§famineas0)%s. in miate4 281 mmhol) in
8%h8® n(@tonln wtiardh@d i) Arad hefloteehforh e Tipestidentdsaseduced
ersparatediivrddhradiscenmprund dhattyafend tive thtereshmipaundtihat weber
QuBHIke next step without further purification. Yield: quantitative;
esias ‘(\W}‘f&é“?ﬂ #ﬁ'g’@ﬂ@’t%d"ﬁ?)i mi @ihogades AS: @%&bﬂw 244.0
% (S) -3-[5-(1H-Pyrrol-2-yl)-[ 1,2 4]0xad|azol -3-yl]-piperidine-I- _
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ester( OX c scrlbe Exam le J]O‘g X m Cl i
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10(E) (S)-3-[5-(1H-Pyrroi-2-yh)-{ 1,2 ,4joxadiazol-3-yl]-piperidine
hydrochloride

To a solution of (8)-3-[5-(1H-pyrrol-2-y1}-[1,2 4]oxadiazol-3-ylj-piperidine-1-
carboxylic acid tert-butyl ester (0.110 g, 0.35 mmol) in dichloromethane (5 mL), 1.5
mL of 4N HCI (dioxane solution) were added at 0°C and the reaction mixture was
allowed to warm at room temperature and stirred for 20 h. The solvent was evaporated
under reduced pressure to give the title compound as a white solid, which was used
for the next step without further purification.
Yield: quantitative; LCMS (RT): 2.25 min (Method A); MS (ES+) gave m/z: 219.1
(MH+). ‘

16(F) (3,4-Difluoro-phenyl)-{(8)-3-[5~(1H-pyrroi-2-y1}-[1,2,4Joxadiazol-3-
yll-piperidin-I-yi}-methanone
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Yield: 35%; LCMS (RT): 5.55 min (Method A); MS (ES+) gave m/z: 319.1
(MH+). 10(E) (S)-3-[5-(1H-Pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidine
hydrochloride To a solution of
() Rlorikkkpyrrol.-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidine-I- caryoppsligsapicly7
tert-butyl ester (0.110 g, 0.35 mmol) in dichloromethane (5 mL), 1.5 mL of
4N HCI (dioxane solution) were added at OC and the reaction mixture was
allowed to warm at room temperature and stirred for 20 h. The solvent
was evipormrmdnsindef (Siddéd Plexsuee 2o biné Urd aieiserhpolihgipgidine
writechité siBicmavdsda seatofbintie ﬁé@hlgt@@mmﬁmﬁhém@mﬁfmmm
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sepaied.)he. cogamic 1ayer. wagnvesheds subse queriy. wish @b NIHCI
(10 mL, 2 times), 5% NaHCO3 (10 mL, twice), then was dried over

Na2S04 and evaporated under fedunegd pressure. The crude was purified
by flash chromatography (silica gel, eluent petroleum ether: ACOEt 1°. 1)
t6-&ifong-#damd) -5 teletedripolind . Xdiaad 8o (Witkrspsiadinyipd -
1BYEIOBMS (RT): 6.42 min (Method Q); MS (ES+) gave m/z: 359.2
(M4H+), H-NMR (DMS , : 12.02 (s br, 1H); 7.50-7.38 (m, 2H);
7.27 (m, IH); 7.12 (dd, 1H¥,6106 (% d, 11-1); 4.22 (m, 1H);
3.80 (m, 111); 3.34 (dd, 1H); 3.22 (dd ) (ddd 1H); 2.19 (m, IN);
1.97-1.76 (m, 2H) 163 m, 11-1).
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petroleum ether:ethyl acetate 4:1) {o give the pure title compound (120 mg).
Yield: 27%; LCMS (RT): 6.47 min (Method A); MS (ES+) gave m/z: 369.1 (MH+).

11(B) 2-(3-Piperidin-3-yl-{1,2,4}oxadiazol-5-y1}-1H-indole hydrochioride
The compound was prepared following the procedure described in the

Example 10(E) starting from 3-[5-(1H-indol-2-y1)-[1,2,4]oxadiazol-3-yi}-piperidine-

1-carboxylic acid tert-butyl ester (prepared as described in Example 11(A)).
Yield: quantitative (white powder); LCMS (RT): 3.06 min (Method A); MS (ES+)
gave mvz: 269.1 (MH+).

11(C) (4-Filuoro-phenyl)-{3-[5-(1 H-indoi-2-y1}-{1,2,4Joxadiazol-3-yl}-
piperidin-1-yl}-methanone
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acetate (15 mL), the phases were separated and the organic layer was
washed sequentially with water (10 nlL, twice), 1IN Na2CO3 (10 mL,
twice) and with brine. The organic layer was dried over sodium sulphate
whdhe selyent was removed under vacuum to give a residpethgdonasaes
purified by flash chromatography (silica gel, eluent: petroleum ether:ethyl
acetate 4:1) to give the pure title compound (120 mg). Yield: 27%; LCMS
(RT): 6.47 min (Method A); MS (ES+) gave m/z: 369.1 (MH+). 11(B)
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rochloride (prepared as described in the Example 11(B)). Purification
of the final compound was performgghiby flash chromatography on silica
gel (eluent: Hexane: AcOEt 6:4) Yield: 64% (white solid); mp= 199-201C,;
RAMSHR-pHAFIPEM Ot QIMS (5§, gaveaiiabas] FOL 2n(Mkid:-1-
vH-MMRABIMSO-d6), S (ppm): 12.04 (s br, 1H) 7.70 (dd, 1H); 7.53 (dd,

IH); 7.48 (dd, 2H); 7.34 (dd, 111); 7.30 (d ) 7.23 (dd, 2H); 7.13 (ddd,

1H); 4.31 (m, 1H); 3.85 (m IH) % /- 311 (m, 2H); 2.25 (m,
1H); 2.00-1.78 (m, 2H); in, 8H).
(2,4-Difluoro-phenyl)-{ [ -(1H- |ndo 2 yI) [1 2 4]oxad|azol -5-yl]-piperid

in-1- yl}-methanone F N-O / N~....Q F 0212 (A)

1S)48[3-(1H-(REdH2- @ﬁfmﬁdiwéhiéid@mqﬁpﬁ@éﬁdiﬁ piperiimeylic acid
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12 (B) 2-((8)-5-Piperidin-3-yI-[1,2,4Joxadiazol-3-y1}-1H-indole hydrochioride

The compound was prepared following the procedure described in the
Example 1 (B), starting from (8)-3-{3-(1H-indol-2-y})}-[1,2,4joxadiazol-5-yl}-
piperidine-1-carboxylic acid tert-butyl ester.

Yield: quantitative (brown solid); LCMS (RT): 2.63 min (Method B); MS (ES+) gave
m/z: 269.1 (MH+).

12 (C) (2,4-Difluoro-phenyl)-{(3)-3-[3-(1H-indol-2-y1)-[1,2,4]Joxadiazol-5-
vi]-piperidin-1-y!}-methanone

The compound was prepared following the procedure described in the
Example 1 (C), starting from 2-((8)-5-piperidin-3-yli-[1,2,4]oxadiazol-3-yl)-1 H-indole
hydrochloride.
(2,4-difluoro-phenyl)-{(8)-3-[3-(1 H-indol-2-y1)-{1,2,4 Joxadiazol-5-yl}-piperidin-1-
y1}-methanone was obtained pure after flash column chromatography (silica gel,
eluent: AcOEt: petroleum ether 3:7).
Yield: 3% (white solid); LCMS (RT): 7.13 min (Method Q); MS (ES+) gave w/z:
409.3 (MH+),
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12 (B) 2-((S)-5-Piperidin-3-yl-[1,2,4]oxadiazol-3-yl)-IH-indole hydrochloride
The compound was prepared following the procedure described in the
Example | (B), starting from (S)-3-[3-(1H-indol-2-yl)-[1,2,4]oxadiazol-5-yl]-
pipericinesdscarboxylic acid tert-butyl ester. Yield: quantitativectreyens/ 002047
solid); LCMS (RT): 2.63 min (Method B); MS (ES+) gave m/z: 269.1
(MH+). 12 (C)
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13(B) 3-[5-(2H-Pyrazol-3-y1)-[1,2 4Joxadiazol-3-ylj-piperidine hydrochloride
The compound was prepared foliowing the procedure described in the

Example 5(E)} starting from 3-[5-(2H-pyrazol-3-yD)-[1,2,4]oxadiazol-3-yl}-piperidine-

1-carboxylic acid tert-buty! ester (prepared as described in Example 13(A))

Yield: quantitative (white powder); LCMS (RT): 1.1 min (Method C); MS (ES+) gave

m/z: 226.1 (MHE).

13(C) (4-Fluoro-phenyl}-{3~[5-(2H-pyrazol-3-y})-[1,2,4joxadiazol-3-y1}-
. piperidin-1-yl}-methanone

The compou.nd was prepared foilowmg the procedure described in the
Example 5(F), using 3-[5-(2H-pyrazol-3-yi)-[1,2,4joxadiazol-3-yli-piperidine
hydrochloride (prepared as described in the Example 13(B)). Purification of the final
compound was performed by flash chromatography on silica Uei (eluent AcOEt:
Hexane 3:1)
Yield: 62% (amorphous white solid); LCMS {T.R.): 6.90 min (Method Q); MS (ES+)
gave m/z: 342.2 (M),
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‘piperidine-1-carboxylic acid tert-butyl ester (0.52 g, 1.54 mmol) and
triethylamine (0.43 mL, 3.086 mmol) in dioxane (4 mL) was refluxed for
14h and then the solvent was partially removed under vacuo. The solid
Ri§sipittedwas filtered to afford 360 mg of the title compoypd. Yield: /0020 47
73% (white solid); LCMS (RT): 3.5 min (Method A); MS (ES+) gave miz:
320.1 (MH+). 13(B) 3-[5-(2H-Pyrazol-3-yl)-[ I,2,4]oxadiazol-3-yl]-piperidin
hydrochlorlde The compound was prepared following the procedure
deeNTR @VIRe- dexdimpiesS(BE} staking. fidhy, 7.93 (d, 1H); 7.47 (dd, 2H); 7.23
$1{5 3PH -p§PalzolL Bhy LB, Zrd] d K dal 18-y i gerTdiné- 1 HE 83306 &uickH);
el ibumyl Byt bt effatad a8 db e di Example 13(A)) Yield:
quantitative (white powder); LCMS (RTI) 1.1 min (Method C); MS (ES+)
gave miz: 220.1 (MH+). 13(C) Example 14
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proceagure described in the Exargple 5(F), using 3 - [5-(2H-pyrazol-3 -yl)- [
1 2,4]oxadiazol-3-yl]- plpeM ochloritle (prepared as described in the
Example 13(B)). Purificatioiiof the fipal jco @ nd was performed by

flash chromatography on silica gel (eltent: ACOEE. Hexane 3: 1) Yield:

59504 *iig‘f?%«g WRRED omélffrﬁcyd@rg@?ﬁﬁﬁmém@a appde 5(F),
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eEM PO VaS appick fallowing the ure described in The
E%Zl]mptlgl%5|ng)%ﬁ[5 -(2H- p{)}/}rla 23- -yl)-[1 2 Z%Sjoxadlazol 3-yl]-piperidin

hydrochloride (prepared as desgrifagehip the Example 13 (B)). Purification
of the final compound was performed by flash chromatography on silica
ek (Bltienio ARl PEBPR{EN Bierdi L) yYield Sl dpmuphousputiie-1 -
stlidicth@Mis (RT): 7.07 min (Method Q); MS (ES+) gave mlz: 360.2
(MH+). 'H-NMR (DMSO-dé6), 8 (p : 13, 6% (s hr, JH): 7.93 (d, 1H);
7.51-7.39 (m, 2H); 7.27 (m /92( m, 111); 3.79 (m, 111);
3.39 (dd, 111); 3.30-3.

The compound was prepared following the procedure described in the Example 1 (C),
starting from 2-((8)-5-piperidin-3-yi-[1,2,4]oxadiazol-3~y1)-1H-indole hydrochloride
{(prepared as described in Example 12 (B)).
(3,4-Difluoro-phenyl)-{(S)-3-[3-(1H-indol-2-y1)-[ 1,2 ,4Joxadiazol-5-yl]-piperidin-1-
yl}-methanone was obtained pure after flash column chromatography (silica gel,
eluent: AcOEL: petroleum ether 3:7).

Yield: 13% (white solid); mp = 93-94°C ; LCMS RT): 7.11 min (Method Q); MS
(ES+) gave m/z: 409.2 (MH+).

TH-NMR (DMSO-dg), & (ppm): 1170 (s br, 1H); 7.64 (d, 1H); 7.53-7.42 (m 3H);
728 {m, 1H); 7.22 (dd, 1H); 7.12 (s br, 1H); 7.07 (dd, 1H); 4.24 (m, 1H); 3.73 (m,
1H); 3.57 (dd, 1H); 3.45 (m, 1H); 3.31 (m, 1H); 2.26 (m, 1H); 2.02 (m, 1H); 1.82 {(m,
1H); 1.67(m, 1H).

42



2H); 2.19 (m, i1); 2.00-1.76 (m, 21-1); 1.64 (m, 1H). Example 15
(3,4-Difluoro-phenyl)-{(S)-3-[3-(1H-indol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperid
in-I- yl}-methanone O F H The compound was prepared following the
wimeeduradescribed in the Example | (C), starting from — PCT/AB2006/042047
2-((S)-5-piperidnz-3-yl-[1,2,4]oxadiazol-3-yl)-1H-indole hydrochloride
(prepared as described in Example 12 (B)).
(3,4-Difluoro-phenyl)-{(S)-3-[3-(I -i%(xj%-z-%l)-[l,2,4]oxadiazol-5-yl]-piperidin
-I- yl}-methanone was obtained Il ash column chromatography

ilica gel, .elu t Yiel 39 hi
(i gely ML ACORL peidlaLen e STAE: L0 (g .
409.2 (MH+) 'H-NMR (DMSO-d6), 8 (ppm)oll 70 (s br, 1H); 7.64 (d, IM;
7.53-7.42 (m, 311); 7.28 (m IH)/ }H@Ei(s br, iN); 7.07 (dd,
111); 4.24 (m, 1H); 3.7 7@1H) (m, 1H); 3.31 (m, IH);
2.26 (m, 111); 2.02 (in, 82 (m 1 1.67(m, 1H). 42 WO
2006/123257 PCT/182006/002047 Example 16
(ZlhEImm@emhéwgd)—{n(rsga&@:ﬁ(ﬂwmgdh%ﬁ%ﬂ}ﬁﬂqmﬂiatm-@wﬁﬂaipeﬁoﬂir{@):
syt themohd(8)-Firrevdipdund Wwadl pregiarett Follbwkhiptedeprodmghleride
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1H); 356 (dd, 111); 3.43 (m |N)E§a§@1@gﬂ 111) 230 (|n lH) 2.01 (m,
IH); 1.84 (m, 1H); 1.67 (m, 1H). Example 17
@Jﬁiu@f@-;ﬁtﬁwl)ﬁﬁ{f{ﬁi@ﬁnm&ﬁm—;}yprm@éaﬂﬁaghaqu}j%;yﬂeﬁmﬁndw}l-
yhethaetizanone N O-N 0 CNN 17(A

3-[5-(1H-Imidazol-2-yl)- 1 (0) azol 3-yl plperldnl -I-
F

17(A) 3-[5-(1H-Imidazol-2-y1}-[1,2,4]oxadiazol-3-y1}-piperidine-1-
carboxylic acid tert-butyl ester

A mixture of 3-(N-hydroxycarbamidoyl)- pzper;dme—l ~carboxylic ac1d tert-butyl ester
(0.25 g, 1.03 mmol, prepared as described in Example 5 (C)), 1H-imidazole-2-
carboxylic acid (116 mg, 1.03 mmol), HOBT (161 mg, 1.05 mmol), EBCLHCI (0.3 g,
1.55 mmol) and dry triethylamine (0.29 ml., 2.05 mmol) in dry DCM (10 mL} was
stirred for 4h at ambient temperature, under nitrogen atmosphere. The solution was
then concentrated under vacuum and the crude was pwified on silica gel (eluent:
DCM: MeOH 20:1) to afford 100 mg of 3-{[(hydroxyimino}-[{1H-imidazole-2-
carbonyl}-amino}-methy! }-piperidine-1-carboxylic acid tert-butyl ester (yield: 29%;
LCMS (RT): 2.54 min (Method B); MS (ES+) gave m/z: 357.95 (MHE+).).

A solution of 3-{[(hydroxyimino}-{(1H-imidazole-2-carbonyl}-aminoi-
methyl }-piperidine-1-carboxylic acid teri-butyl ester (0.1 g, 0.3 mmol} and DIEA
(0.043 mL, 0.3 mmol} in MeCN (4 mL) was heated for 30 min at 150° in a sealed
tube under microwave irradiation. Upon cooling a white solid precipitated which was
collected by filiration to afford 43 mg of the title compound.

Yield: 45% (white solid); LCMS (RT): 2.97 min (Method B); MS (ES+) gave m/z:
320.1(MH+).
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carboxylic acid tert-butyl ester A mixture of
3-(N-hydroxycarbamidayl)-piperidine- | -carboxylic acid tert-butyl ester
(0.25 g, 1.03 mmol, prepared as described in Example 5 (C)),
wid-inigdazeie-2- carboxylic acid (116 mg, 1.03 mmol), HOBTLL6L % /002047
1.05 mmol), EDCI.HCI (0.3 g, 1.55 mmol) and dry triethylamine (0.29 mL,
2.05 mmol) in dry DCM (10 mL) was stirred for 4h at ambient

temperature, under nitrogen atmosphere. The solution was then
concentrated under vacuum and the crude was purified on silica gel
leifent: DCM:- eGSR aziclaffbtd -2 d0okmgierol-3-y1}-piperidine

3- {[(hydrox wﬁiﬁaff ﬂqﬂfﬁ%azme 2-
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0 S g use
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In a sealed tu e under microwave irradiation. Upon cooling a white SO|Id
precipitated whichwasnealincted hy. fillration jo.afiard A3.ma.ohthefifle
compound. Y}t{g{,éna&xﬁ 91\}13&@{5 ishz LCMS (RT) 2.97 min (Method B); MS
(ES+) gaveomiznar0 diivtde ) 1430/ @-2006/a320¢ RIGIdIB2068618020%on
47 (B) 3-B~(1H-imidand2 2 L2 bloxadiazdlsByllspijagtidine trifluorcacetate
(oftperedeetdtenrived in example 19 (B)) and triethylamine (35 pL, 0.25 mmol) in
G5 GM- (inidaz dles- 20iujiph, vt ottadihunda yitrpipe duinwephenr fonditieratiben
fercpuAusBrda0 Yagen 2B rHindiprepdhed amddevenbperferBEs@ntplfiash
HE RO b Rilieris D Glndn @%%Mmm@mw”a%ea@@@aomn@md was
: %B‘l%‘fﬁ&ﬁ %é@?ﬂlﬁé@%ﬁ Min and then the solvent was removed under
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%Yﬁ fication. Yjeld: quantltatlve COIOUHEEE)@Jm

(s, 2H};
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o] érl Eyl anon lorobenzoyl chloride (16 .tL, 0-13 mmol)

was added to a stlrred solution %I(’j{
3-[5-(1H-imidazol-2-yl)-[1,2,4]oxa |a28} 3-y1]-piperidine trifluoroacetate
@@m@%ﬂ&w?% rgﬁmmem%cw{qwfmaym@?ﬁ%ﬁﬂm&ﬁﬁ
prabiRngy DCM (2 mL). The solution was stirred under nitrogen
atmosphere for 2h and then cop ntratecbunder vacuum. Purification of
" the crude was performed\ S ratography on silica gel (eluent:
" DCM:MeOH 20:1). The title compoud @ ined as a white solid (35

m@eﬁs@o an@mgﬁ&mvmm%g)meg% Qaﬁ ?&5@&%%&%@& in
$drh (MEE) HHNMB DV —3~y1]—

SRR 11%891 &roalaﬁﬁtu &%e@ﬁ'e@ 7&&@1{%&? HY & ))4 (Ma-

Hith S4By LERo B R4 Kodi bt o8 wRsD 88ted %ylthtar ﬁrﬁ:om diethyl ether

to afford (3,4-difluoro-phenyl)-{3-I5-(1H-imidazol-2-yl1}-[1,2,4Joxadiazo}-3-vi]-

piperidin-1-yl}-methanone as a white solid.

Yield: 60% (white solid}; mp=148.5-148.9°C; LCMS (RT): 6.73 min (Method Q};

MS (ES+) gave m/z: 360.2 (MH+).

'H-NMR (DMSO-dg, 343K), & (ppm): 13.51 (s br, 1H); 7.52-7.38 {m, 3H); 7.32-7.20

(m, 2H); 4.21 (m, 1H); 3.79 (m, 1H}; 3.45-3.08 (m, 3H); 2.29-2.14 (m, 1H); 2.12-1.46

{m, 3H).
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1H); 1.98-1.77 (m, 2H); 1.64 (m, 111). Example 18 (3;
4-Difluoro-phenyl)-{3-[5-(1H-imidazol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-
1- yl}-methanone a 0 ~ F '~...NH M11't| 1~1 F The title compound was
vlatainedkiolowing the experimental procedure described in HExaamyple/ 062047
17(C), starting from 3-[5-(IH-imidazol-2-yl)-[l,2,4]oxadiazol-3-yl]- piperidine
trifluoroacetate (prepared as described in Example 17(B)) and 3,4-
difluorobenzoyl chloride. Purification was gerformed by trituration from
diethyl ether to afford Exampie 1

ﬁ%g il @ﬁfﬁﬁ S A G R AR B
9C, LCMS (RT): 6.73 min (Method Q); MS (ES+) gave

m/z: 360.2 (MH+). 11-I-NMR (DMSO-d6, 343K), S (ppm): 13.51 (s br, 1H);
7.52-7.38 (m, 3H); 7.32-7.20 (in, 2H); 4.21% 3.79 (in, 111);
4

3.45-3.08 (m, 3H); 2.29-2.14 (m, iH); 2.12:1. , 3H). 44 WO
2006/123257 PCT/IB2006/00204%. EXmple 19 { (S)-3 -[3-(1
H-Indol-2-yl)-[ 1,2,4]oxadiazQl-%-yl]-piperidin- | -yl } -(5-methyl-isoxazol-

4-yl)-methanone O p N-e\A:/N 6 | N The compound was prepared
following the procedure described in the Example 4, starting from
THE SphaRiperidin- nyb i@ Aloiawiny Ghs orh) et Hun dskeriydr achleriBeample 4,
GrreipardoaslagSeibRigarndinamplé. 2 21(B) aadisiny 1 H-indole hydrochloride
@mwmsmm@un@mgméz il ansl téngcidvbitHolewazole-4-carboxylic

% Z‘EBE Elgl -[1,2,4]oxadiazol-5-yl]-piperidin-l-yl}-(5-methyl-isox
r3 K)’-ﬁTé‘%ﬁﬁh% Was: ‘ﬂlﬁfﬁ’ﬁl}é@ are pierdiEn! coitngrethyl-isoxazol-
atagehy iRt %%%ﬁ%ém BTSSR AR AT BN jice eel

C:LC S;(RT_;%%;; gﬁﬁ%dég s (ESW%;%% .
ity ?;%?; b S

2 04 (m, 1ED; 1. 33

657(d
(m, 1H), 1.68 (m, IH}
Example 20

(5-Methyl-isoxazol-4-y1)-{(8}-3-[3-(1H-pyrrol-2-y1}-[1,2 4]oxadiazol-5-yli-piperidin-
1-yi}-methanone

4
N~Q N “Ef
LS
N
\
The compound was prepared following the procedure described in the Example 4,
starting from (S)-3-[3-(1H-Pyrrol-2-yD)-[1,2,4Joxadiazol-5-yl}-piperidine

hydrochloride (prepared as described inm Example 1 (B)} and using 5-Methyl-
isoxazole-4-carboxylic acid as the acid of choice.
(5-Methyl-isoxazol-4-y1)-{{(5)-3-[3-(1H-pyrrol-2-y1)-[1,2,4}oxadiazol-5-yi]-piperidin-
1-yl}-methanone was obtained pure after flash column chromatography (silica gel,
eiuent: hexane/ethyl acetate 3:7).

Yield: 60% (White powder); mp=125-127°C; [a]p® = +47.8 (c=0.68, MeOH); LCMS
(RT): 6.01 min (Method Q); MS (ES+) gave m/z: 328.1 (MH-+).

TH-NMR (DMSO-dg, 373K), 8 (ppm): 11.32 (s br, 1H); 8.52 (s, L1H); 6.97 (m, 1H);
6.74 (m, 1H); 6.22 (m, 1H); 4.22 (dd, 1H); 3.78 (ddd, 1H); 3.58 (dd, 1H); 3.36 (m,
2H); 2.46 (s, 3H); 2.24 (m, 1H); 2.06-1.79 {m, 2H}; 1.66 (m, 1H).
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Example 20
(5-Methyl-isoxazol-4-yl)-{(S)-3-[3-(IH-pyrrol-2-yi)-[1,2,4]oxadiazol-5-yl]-pip
eridin- 1-yl}-methanone O N--a N ~.....0 N 11 N The compound was
wienakgd;iailowing the procedure described in the Example ghrstaitia@o2047
from (S)-3-[3-(1H-Pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin
hydrochloride (prepared as described in Example 1 (E)) and using
5-Methyl- isoxazole-4-carboxylic acid as the acid of choice.
(5-Methyl-isoxazol-4-yl)-{(S)-3-[B-@ampie 21
H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin- 1-yl}-methanone was
R Tp Rk MU EACFHR BHTETATBly P K gL Heridin I
Hearbasmg acetate 3:7). Yield: 60% (White powder); mp=125-127C;
[a]D2 = +47.8 (c=0.68, W 1‘lq_pvls (RT): 6.01 min (Method Q); MS
(ES+) gave m/z: 328.1 (MKl+). ' Nl@ EO‘= 5, 373K), S (ppm): 11.32
(s br, IH); 8.52 (s, 1H); 6.97 (m, IN);~674 (m; +6.22 (m, IH); 4.22 (dd,
i) e Rdda AydsDiedeed (adliohh g 3B6 {ice i, dodtbitisd 31 ke 2:24rkRle 8,
stddidp 2.06- 168 (M, 21¢%); AL {BE (FpiholD W1 200643326173 -y1]-piperidine
BGbHB2RA6 (0244 & dasapteh Example 10 (E)) and using 6-fluoro-pyridine-
1edrtvardpyridias BryBefdSF ShibedH-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperi
(@i ilogi-pretiadeyie NB-H{I-NSFHTivel compoubd wesiprepargd fatiawimg -
themribertur evidesebibaddnpiie BXampheis cadtamtinghfromtography (silica gel,
srBsdlaupy abrpeiyl[acotafokddiazol-3-yl]-piperidine hydrochloride

i ARG SxhiisserlisiamrEMnTSle PO(E)) éﬁé&f&ﬁﬂﬁ—@@&éﬂﬁ%&héﬂMS

Ehirb 8RN abigthadfl: abiu(BFthess m/z: 342.1 (MH).

EREMBreN RS BBy fedi2 s §- B AexHaiag R 3 e
%hﬂ%iﬁ% vlig?éb‘%;gf%d : éﬁ%ﬁa&sﬁ)ééi hig 1 mﬁgﬁé{
Ak g%%ﬁﬁ%i estifcidrel Bkt (et Bltunt e iBthyt Aot ttd e 2D;
NR8IF 4894 (white solid); mp=147 C; [a]D20 = +118.45 (c=1.005, McOH);

LCMS (RT): 6.03 min (Method g}{ MS (ES+) gave miz: 342.1 (MH+).
'H-NMR (DMSO0-d6, 343K), 8 (ppm&}:nR .05 (s br, 11-3); 8.32 (m, 1H); 8.03

; 175 1H); 1301 9:39. 46l ki Ly 423
0 S WO B ST b
il-1); 1.97-1.76 (m, 21-1); 1.66 fm, 1H).

N N N

H

F

The compound was prepared following the procedure described in the Example 1(C),
starting from ((8)-3-[5-(1B-pyrrol-2-y1)-[1,2,4 oxadiazol-3-yl}-piperidine
hydrochloride {prepared as described in Example 10 {E)) and using 4-fluorobenzoyl
chloride as the acylating agent.
(4-Fiuoro-phenyl)-{(8)-3-[5-(1 H-pyrrol-2-y1)-[1,2,4joxadiazol-3-yl]-piperidin-1-yl}-
methanone was obtained pure after flash column chromatography (silica gel, eluent:
petrolenm ether/ethyl acetate 1:1).
Yield: 54% (white solid); mp=181°C; fajp® = +108.05 (¢=0.975, MeOH); LCMS
(RT): 6.41 min (Method Q}; MS (ES+) gave m/z: 341.2 (MH+). _
'H-NMR. (DMSO-ds, 343K), & (ppm): 12.04 (s br, 1ED); 7.47 (dd, 2H); 7.22 (dd, 2H);
7.12 (m, 1H); 6.96 (m, 1H}); 6.30 (dd, 1H); 4.26 (m, 1H); 3.83 (m, 1H); 3.31 (dd, 1H});
3,19 (ddd, 1H); 3.08 (m, 1H}, 2.15 (m, 1H); 1.95-1.76 (m, 2H); 1.62 (m, 1H).
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Example 22 (4-Fluoro-phenyl)-{(S)-3-[5-(IH-pyrrol-2-yl)-[
1,2,4]oxadiazol-3-yl]-piperidin-1-yl}- methanone O N O li\Vi, ~ F The
compound was prepared following the procedure described in the
ExanplediC), starting from PCT/IB2006/002047
((S)-3-[5-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidine hydrochloride
(prepared as described in Example 10 (E)) and using 4-fiuorobenzoyl
chloride as the acylating agent
(4-Fluoro-phenyl)-{(S)-3-[5-(IH- pyrrzﬁﬁ y%) -[1,2,4]oxadiazol-3-yl]-piperidin-I
I thanane.w lLEnD,
e e e RS Dl el
solid); mp=181C; MD 20 =+ \8 .0b_(c= O 975, McOH); LCMS (RT): 6.41
min (Method Q); MS (E [2; 341. 2°(MH+) 'H-NMR (DMSO-d6,
343K), 8 (ppm): 12.04 (s br, 1*1‘-I) 7.47{(dd}2 w22 (dd, 2I-1); 7.12 (m,
IH); 6.96 (m, 1H); 6.30 (dd, IH); 4.26 (m;TH); , 1H); 3.31 (dd, IH);

%ﬂegc wht @g@ LISk (e NN écgg‘i(f&l 2 Re ]EQ%T(HE g,
26 PG ABZA0RLAR2047 yEXBMRIgR3 hydrochloride
@r@h&@@a@%@ﬂﬁb@d’i@ E’xﬁﬁﬂéﬁn@)k&wh&h@ 4loxaeiazeldnylRiperC
=ki¥ ks Rethanemedid:H UN ‘N F The compound was prepared following
thizipraaedyseieseibe dip-thesExaimpRes Letsiting Toms2 min (Method Q);
RIBPipordin-Bryl-fE2ARaHiazol-5-yl)-1H-indole hydrochloride
(prapdredhassdederidaiincErampl2 DT (BY).aid) usifg(m, 1F1); 8.05 (ddd, 1H);
6-fodro pYridine (8dcaMboxydit (Aciting i ddid A cciéedield): 31%((white
SoTcl¥; 28 61 68)13184(8C L L 1S3 (@) 153 skl (MatéD: @R4Nes (ES+).594.
Gav iRl 2: BI2l I HTO BN (DMSO-d6, 343K), 8 (ppm): 12.07 (s br,
111); 8.33 (m, 1H); 8.05 (ddd, 1H); 7.70 (d, 111); 7.53 (dd, 1H); 7.34 (d,
11-1); 7.30 (ddd, IH); 7.22 (dd,1 appls e, 1H); 4.28 (m, 1H); 3.83 (m,

&%&%4313 Byéan %L[IBE( 2H &) -y?)4 r’g 4} x)adl azé‘i %npapgncjim

foro-phenyl)-{(S)-3-[3-(1H- |m|dazol -2-yN-[1,2;

4Joxadiazol-5-yll-piperidin:l; yl} op\‘a@? 24(A)
1H- hnldazole 2-carboxyli aﬁ id d@ F

24{A) 1H-Imidazole-2-carboxylic acid amide

: A solution of 1H-imidazole-2-carboxylic acid (200 mg, 1.78 mmol) and
thionyl chloride (3 mL) was refluxed for 2h. The reaction mixture was cooled at room
temperature and poured into toluene (5 ml.), the resulting precipitate was collected by
filtration and then washed with dicthyl ether. The solid was dissolved in conc.
NH4OH (aq) (3 ml) and stirred at 10°C for 1h, then the mixture was allowed to warm
at RT. A solid precipitated out and was filtered, washed with water and dried in a
vacuum oven at 40°C for 1 night to afford 72 mg of 1H-imidazole-2-carboxylic acid
amide.
Yield: 36%; LCMS (RT): 0.62 min (Method D); MS (ES+) gave myz: 112.0 (MH+).

24(B) N-Hydroxy-1H-imidazole-2~carboxamidine

A solution of 1H-imidazole-2-carboxylic acid amide (360 mg, 3.24 mmol) and
phenyt dichlorophosphate (2 ml) was heated at 170°C for 8 min, in a microwaves
oven. The reaction mixture was cooled at room temperature and poured into water (50
mL). The solution was cooled at 0°C and the pH was adjusted to 11 by addition of
NaOH 10 M. Ethyl acetate was added and the phases were separated. The organic
layer was dried over sodium sulphate and evaporated in vacuo to provide 1H-
Imidazole-2-carbonitrile. A solution of 1H-imidazole-2-carbonitrile  and
hydroxylamine (50% sol. in water, 794 pL, 13 mmol) in ethanol (15 mL) was
refluxed for 4h. The solvent was removed and the crude N-hydroxy-1H-imidazole-2-
carboxarnidine was used for the next step without further purification.
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A solution of IH-imidazole-2-carboxylic acid (200 mg, 1.78 mmol) and
thionyl chloride (3 mL) was refluxed for 2h. The reaction mixture was
cooled at room temperature and poured into toluene (5 mL), the resulting
weesipiaiawas collected by filtration and then washed with el eihgsqs7
The solid was dissolved in conc. NH40H (aq) (3 mL) and stirred at 10C
for Ih, then the mixture was allowed to warm at RT. A solid precipitated
out and was filtered, washed with water and dried in a vacuum oven at
Xm&df&ﬂiﬂﬁ@tﬁwo%@%&% Bng-67 munidebefeD:Mb ek geve mmide?-0
36% LCMS (RT) 0.62 min (Method D); MS (ES+) gave m/z: 112.0

ihaazole Sﬁ“ o i %%e@@m@% nﬂm@s?ﬁ#éﬂ%%ily.
-1 t

dichlor ph?}?:{? e ac;[il %rxgmrpn [ |crow 1_
o 1 %ce yrsc led abio 'E& (it
59 % Qg; 18% ‘a (()) %t <¥V§§erm
NaQ

aﬁlﬁistr%ﬁlﬁ@rét%x@y @Q@é&’o&ﬁé M Et Fmea VR add
Higehases) WREGRARAKMA . %ﬁ%&'%&@%ﬂ@ﬁﬁ?%@&ﬁé@@%ymagsm
suiphateangeyaprateindac yR:teuRE0 Vit f&AHbNidaZelR- 2erkb aRitrigsy
ArspliationohiHsimidazolan-earimiriecan dg fnydemeyarinenth 894 $&sdived
inatEl, (1945, L) 3uiwmejuinietiasmhi(153mL yiwas!) refissaddb edd tikhesulting
sgivemt wadeeribaelb aid fivel bride iNidigdroey-theimidazalbdt was removed
watiox armddimasasiiise dfollathechaxh steganith deitifartedrobumiftic BB/ MFOH
0@ 2006/1 23257 F&E’ﬁﬂfémﬁsﬁ@(ﬂ@@ﬂlﬁ yield - b hrvatitng: -gMapgRTne-1-
Eﬁ@%ﬁmm feBdP By MSTESHgave m/z: 127.0 (MH+). 24(C)

sl Py Mﬁué%%l%%l}lﬁnz(%%ﬁazdﬂé SEpibETaipez-darbbidArT)-

|d tert-buty| ester A mixture of N- h roxy IH-imidazole-2-carboxamidine

@A mmol), @“J’f S\P& %Bﬁ‘aﬁ% 1k HOXREHERFb 74 alpémﬁanﬁwmon

ED; Cla%?;?% m%%m&bgu ?T? e %fﬁﬁnié s
5t

(}%g}% lia %é reactzon
m&@ﬁréqpa%@fﬁ he.Qrana y@&}gaﬁ ie ﬁvg%fr?!@ Ciﬁh sobvent
saocenialed L&ﬁ@&ff&%@%ﬁeﬁwgﬁ%qﬂng& L e e,

ARIGmAloaPhy {ﬁé'l&écgﬁhf&ﬁ%t MgrQHL8842) gave a solid that
vk digsaiuegydn CH3CN (5 rnL), triethylamine (450 L, 3.24 mmol) was

added and the resulting solution was heated at 150C for Ih, in a
mMi@pwaves sEructheisalyBnk S ol dans-thel pradetivasdusified
by flash chropilapdemddiny! (sifeagepeteent: DCMIMeOH 98/2) to give
(S)-3-[Bugl timictazptdy|){he, dftaiadiaZolis#ytigpiteridipermeartoxydicedure
desictitend-buityl eStar(Be mdyCYieldiBisgl CIMsyRTR)S A 2-Ainideaod2m)) -
M,gfﬁg@%éﬁi}ﬁxgqg@;e (imﬁq'q;ghlgm ¢ using 4-fluorobenzoy! chioride as
293 Qﬁ 9qPp %i‘ﬁ‘eﬁ‘?d‘ﬂf\@fw&?@&ﬁté@e)
(Iﬂ—mdazol-z-yl){l 2,4}oxadiazol-5- yl} pIpendm I~yl}-methanone

colouriess oil.

Yield: 12% (colourless oil); LCMS (RT): 5.34 min (Method Q); MS (ES+) gave m/z:
342.2 (MH+).

'H-NMR. (DMSO-ds 343K, & (ppm): 7.48 (dd, 2F); 7.30 (s, 2H); 7.24 (dd, 2H); 4.27
(m, 1H); 3.79 (m, 1H); 3.51 (dd, 1H); 3.42 (ddd, 1H}; 3.26 (ddd, 1H); 2.27 {m, 1H);
2.05-1.78 (m, 2H); 1.66 (m, 1H).

10 oromethane

48



To a solution of (S)-3-[3-(1H-imidazol-2-yl)-[1,2,4]oxadiazol-5-yij-
piperidine-l-carboxylic acid tert-butyl ester (50 mg, 0.157 mmol) in
dichloromethane (1 mL), | mL of HCI 4N (dioxane solution) was added at
Ve Wt tHesfeaction mixture was allowed to warm at room tBFIIGRARGIE2047
and stirred for 2 h. The solvent was evaporated under reduced pressure
to give the title compound as a white solid, which was used for the next
step without further purification ég tltative 24(E)
(4-Fluoro-phenyl)-{(S)-3-[3-(1H-imi zﬁlﬁg-yl) -[1,2,4]oxadiazol-5-
Hniparidin-bnd ORe (1 .
¥h@1 @é};galﬂgggﬁiure éeaﬁﬁg%%pg@nﬁ%@%cﬁ%?ggy? %%F‘&n
(S)-3-[3-(IH-imidazol-2-yl)- [1,2 4]oxad|a%ol -5-yl]-piperidine hydrochloride
and using 4-fluorobenzoyi chloride as th ing agent. Purification by

preparative HPLC gave (4 -flu h -f (
[3-(IH-imidazol-2-yl)-[1,2, ﬁ plperldln [-yl}-methanone as a
colourless oll. Yield: 12% Iourless oil); LCMS (RT): 5.34 min (Method
Qb MBI{ESH)pgaue i SHRid(MididwHNMR (MS@:p6id4315), Procedure
(operiped. #8Hdaip Ak, TLBON(S HDk){S)-34 {eldF2i)idd2BY-2(m)- [}, B AAdmgol-5-
rm@@mwyﬁm@m@qﬁdﬂpmd@p G:26iteddn Bd)mrpl2 24)IH)d using 3,4-
difigo10bengeic 2FiY: 25,66 emd_@ heigewO 2006/123257
B@f’%@%@’@m &nBrsipghromatography (silica gel, etuent: DCM/MeOH
Dn‘luoro henyl)- (S) -3- [3 IH-imidazol-2-yl)-[1,2 4]oxad|azol -5- yI] pipe
‘ w?ﬁ g e bt e
§ahgév'aggér§)%%%ﬁh@i Ie 4

iy 2%% f%f{%h ﬁmgzo 22 ng %1@%61%696 ﬁi@aﬂg?}
3
i % el ic acl é%gi%@c } atlon was performed by

flash chromatography (silica gel, Iuen M/MeOH 98:2). Yield: 19%

(White powder); mp=156-157C; F%H% 0.0 (c=0.50, MeOH). LCMS
t

R e R R S s e RO

(m, 3H); 4.23 (m, 1H); 3%@»&53 (dd,jH); 3.43 (ddd, lH) 329

(ddd, IH); 2.29 (m, 1H); ( NN 1); 1.66 (m, 11-1).

Example 26 {3-[5-(IH- -Inddt-2 2-Yi)-[1,2,4]oxadlia QJ-B -yl]-piperidin: 1-yl

ﬁé'&%?&?é’&ﬁﬁ%%%%é‘pa}(eh g Q\%ﬁnn% e procedure descnbed in the Example 8,

starting from  2-(3-piperidin-3~yl-[1,2,4]oxadiazol-5-y)-1H-indole hydrochloride
(prepared as described in Example 11 (B)) and using 5-methyl-isoxazole-4-carboxylic
acid as the acid of choice,

Yield: 97% (white solid); mp=175.6-177.2°C; LCMS (RT): 8.01 min (Method Q);
MS (BES+) gave m/z: 378.2 (MHH).

TH-NMR. {(DMSO-dg, 343K), 8 (ppmy): 12.08 (s br, 1H); 8.60 (s, 1H); 7.70 (d, 1H):
7.53 (dd, 1H); 7.35 (dd, 1H); 7.30 (ddd, 1H); 7.13 (ddd, 1H); 4.31 (m, 1¥D); 3.87 (m,
1H); 3.42 (dd, 1H); 3.28 (ddd, 1H); 3.17 (m, 1H); 2.48 (d, 3H); 2.23 (m, 1H); 2.03-
1.79 {m, 2H); 1.66 (m, 1H).

Example 27

(4-Fluoro-phenyl}-{(S)-3-[5-(4-methyl-1H-pyrrol-2-y1)- {i 2,4joxadiazol-3-yi}-
piperidin-1-yl}-methanone

27 (A) (8)-3-Carbamoyl-piperidine-1-carboxylic acid tert-butyl ester
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0o ~/ _NNN'HNO N The compound was prepared following the
procedure described in the Example 8, starting from 2-(3-piperidin-3-yl-[
1,2,4]oxadiazol-5-yl)-1H-indole hydrochloride (prepared as described in
wsameledi-(B)) and using 5-methyl-isoxazole-4-carboxylic Reig@BsHR 2047
acid of choice. Yield: 97% (white solid); mp=175.6-177.2C; LCMS (RT):
8.01 min (Method Q); MS (ES+) gave m/z: 378.2 (MH+). 1H-NMR
(DMSO-ds, 343K) 8 ((5? 12.08 (s br, 1H); 8.60 (s %ﬂdcll) 7.70 (d, 1I);

' 7.53 (dErigthylemins (4 ﬂjry %%I(Hﬂeib 705} rethrlchigrafprmae (s mL,

r@ﬂ@ﬁ(ﬁi@f@lﬁsd%iz@?a%r%mt <} §8t?dacf‘°i‘it“1’)‘ of ﬁ)crln Fr)’iﬁeﬂél?]sﬁ-
573% gid (48 203

: 0 0 1 1. almosp eree
L
%E&ﬁ%%?% 3 Q%ﬁ% ch oro ocrrcr?a EO&)D é’

§3%mmalwere addad deapwise ah | oRefE
(@}g:gé}?{pllpendme 3- C%Rr%%xyllc audcfmg?g@?%gmﬂrggl) w%?h?arvosfgﬁjrﬁ %.2090

mL), under nitrogen atmosphere. After stirring 10 min at 0C, NH3 (gas)
wasHubbled (Rl theselytioniiondh-dhpoteaction mixbigiwas:then stirred
at roornrliesnpeiatuxgcddottc BNAL COBamwas: alddedapdiexphasess
wentise pardieticdihensgbpipetddieriasuiedioverid aditibatEubsheate? ands. 72
svapbrateyudioe (28 dubadupres sute gerafiordsthertitlé Gonypiotingl owdricght at
mgm@éwmmrﬁe) ) e;%xi @t@pﬁtmm;?&nheg%@aﬁusahu@qnmg%tq&mdtmﬁv@%
EPHZ 313% mipFEVEEIDdR eRIgaMAfZ Ve eqVpriar) sodium

1?53*‘3 an Y?P%%%?i@lﬁws%}i?%& %@Wtyl aster Phosphorus
[vag yssdiing T&P@ﬁ%&?@@?@‘@%oluhon of

B‘{ﬁzpﬁﬁ‘éﬁﬁ e r‘ﬂa%%gﬂft QP aernutedtsr 12y B3 21

|n pyridine (20 mL), under nitrogen atmosphere. After stirring

ght at N temperat ure e Lace&]%te sbadqrei\fi and the solution
WM&%M é%}eég):@é%l % ale &*ﬁ%gﬁ’ e% g&i&g S,

IEAMEEELPIPESHI, A5 NP SAMPOYRd WASHSEd o (e NEXLAIGR sh.
mf@%we&ﬁh%p%%&%@m Yigld: quantiativesdteMa (ﬁﬁ&ﬂ 8 PRridine-3-
sthed A kMo dESi0ave Wila: 2blid that was used for the next step without

further purification.

To a suspension of (S)-piperidine-3-carbonitrile hydrochloride (7.14 mmol) in dry
dichloromethane (100 mL}, triethylamine (3 mL, 21.4 mmol) and 4-fluorobenzoyl
chloride (930 pL, 7.85 mmol) were added dropwise at 0°C. The reaction mixture was
allowed to warm at room temperature and stirred for 3h under nitrogen atmosphere.
The solution was then treated with 5% NaHCO; (50 mL, twice) and the phases were
separated. The organic layer was washed with IN HCI (50 mL) and with brine (50
ml}, then was dried over Na; SO, and evaporated under reduced pressure. The crude
was purified by flash chromatography (silica gel, eluent gradient: from petroleum
ether/ethyl acetate 7:3 to petroleum ether/ethyl acetate 1:1) to give 1.01g of the title
compound.

Yield: 61% (vellow 011) LCMS (RT): 3.7 min (Methed D); MS (ES+) gave m/z:

233.1 (MEF+).

27 {D) (S}-1-~(4-Fluoro-benzoyl)-N-hydroxy-piperidine-3-carboxamidine

A solution of (8)-1-(4-fluoro-benzoyl}-piperidine-3-carbonitrile (1.01 g, 4.35
mmol) and aqueous hydroxylamine (50% in water, 1.1 mL, 17.4 mmol) in ethanol (10
ml} was refluxed for 4h. The solvent was evaporated under reduced pressure to
afford the title compound (1.15 g) that was used for the next step without further
purification.
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(MH+). 27 (C) (S)-1-(4-Fluoro-benzoyl)-piperidine-3-carbonitrile
(S)-3-Cyano-piperidine-I-carboxylic acid tert-butyl ester (1.5 g, 7.14 mmol),
was dissolved in dioxane (15 rnL) and 10 ml, of 4N HCI (dioxane solution)
weratdetf dropwise at OC. The resulting mixture was stirr@dTABHOFR02047
temperature for 5h. The solvent was evaporated under reduced pressure
to afford (S)-piperidine-3- carbonitrile hydrochloride as a white solid, that

was used for the next step wit §let fugg%e{) ‘310 6T0 ab§u§ﬁen7§|‘%p (gf
\?gp é}%n thylam né ﬁ gha 23 (m, 1H);
ro e zoy “&e oL, 7.85 mmol) were added dropwrse at 0C.
eactron It rature and
stlr e5d for Sh@rgjw(ri% &%@%3 Y@% gg%%ﬁggg%ﬁﬁf éhen treated
with 5% B M. Aadeshansh ihephasrsyere-reRasatebothgidine
@rg@rﬂfglawrsV\rﬁﬁlwpslmeﬂemsthd%bi@b@&m@mqmnma@g(wsm kdmol),
theanrs dred-oyar. Na2%od antipuago(stedd)idss redobdd giessEre mL)
Whe aftiee e guiitlierh bindlash MO MatdGhaphsn(silia gelpeltenitdh, under
giadientitfnosphpetrdlbeimixstherethijlwee tatt: 2B toepettoleuiweathed/wtitly [ N
abetile (kD) e ghases. Glgeoktheatiteambhpotgraicvivsier Ba9dtge oW 81504
BEMSERTGT min¢MethotO) pvSYES Prgavatinnz 023w 1 puds+ Py Alash
tqe@ler&eﬂ%eﬁzew PRHSHR ;ﬁﬁbérreﬁ&xl AR EAHTfesplid that

BreARAL i ridin itri
rbis %‘?’? e AP D i

i s »ﬁ% R

n%ﬂ y 5"0% g@}?@ﬁqjﬁé@ i

m’Z'g%.WBZ( 3’7H;2 3(m1 ; 1.98 (m, 111)178155

2H). 27 (E) (4-Fluoro- phenyl) {(sg- : -1(342g1ethyl -IH-pyrrol-2-yl)-
[1,2,4]oxadiazol-3-yl]-piperidin-l-yl}-methanone A mixture of
(@FnérEpprarhenzouishapsiioneppidizgbrarbipamidnedtai-ngl)-
@ip&iamohi draetiddeyrrole-2-carboxylic acid (70 mg, 0.56 mmol),
EDCI.HC1 (162 mg, 0.85 mmol) and HW, 0.56 mmol) in

dioxane (2 mL) was stirred at 4QG, for th t 90C for 20h, then under
reflux for 24h, under nitrogeq N&s g. The mixture was diluted with
ethyl acetate and washed Wit IN Na2CO3 (aq), the phases were
skpatated angsiherarganiclayarmas.died,overNagadd,amndyll-piperidine-
concentrated upgderxerbiesd REessHesdrrification of the crude by flash
chromatagraphyofsilisreel siuekt: pettolevitn attepethibasetieil) Haver
q4gelichgha8 mmol), EDCLHCI (948 mg, 4.92 mmot) in dry dioxane (12 mL) was
kept under stirring at 50°C for 1h, under nitrogen atmosphere, then (S)-3-(N-
hydroxycarbamimidoyl}-piperidine-1-carboxylic acid tert-butyl ester (0.8 g, 3.28
mmol), prepared as described in Example 10(C), was added and the reaction mixture
was stirred at 50°C for 2h. The solvent was evaporated under reduced pressure. The
residue was diluted with water {15 mL) and ethyl acetate (15 mL), the phases were
separated and the organic layer was washed sequentially 5% NaHCO; (aq) (10 mL,
twice) and with brine. The organic layer was dried over sodium sulphbate and the
solvent was removed under vacuum to give a residue that was purified by flash
chromatography (silica gel, eiuent: petroleum ether/ethyl acetate 1:1) to give 950 mg
of a solid. The solid was dissolved in acetonitrile (10 mL), activated 4A molecular
sieves were added and the mixture was heated at 120°C for 2h in a microwaves over.
Fthyl acetate was added and the molecular sieves were filtered off. The filtraie was
evaporated under reduced pressure and the crude was purified by flash
chromatography (silica gel, eluent: petroieum ether/ethyl acetate 2:1) to give (S)-3-{5-
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was triturated from ethyl acetate/diethyl ether 1:1.
(4-Fluoro-phenyl)-{(S)-3-[5-(4-methyl-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone was obtained (20 mg). Yield: 10% (White solid);
WPzHBR %= CMS (RT): 6.69 min (Method Q); MS (ES+) gaveri¥zadmasbsr
(MH+). 1H-NMR (DMSO-d6, 343K), 8 (ppm): 11.61 (s br, 1H); 7.46 (dd,
21-1); 7.21 (dd, 2H); 6.89 (m, 111); 6.76 (m, 1H); 4.24 (m, 114); 3.84 (m,
1H); 3.31 (ﬁd 1H 3.18 ded 1H); 3.05 (m, 1H); 2.18 (m, 1H); 2.09 (s,
%-1713,_— 12*}@)}_% 3”;.]5] Wmlzgﬂboxyhc acid tert-

; ?&6% aﬁ%ﬁﬁ%@%&%ﬁ (éﬂmge't:hygj ]I[IéI yrrol-2- é)) {\/ISZ 4 oxa%géolrls;z

R/Iethyl IH-pyrrol-2-yl)-[1,2 4]oxad|azol -3- yI] piperidine-

oxyllc a mixtur. rr a.rbo

) ﬁ”% LEI e freRge fraogls
mg, 4 92 MMRRRAITYd Vag w&uﬂ%rﬁtﬁwy&mz P& S

éﬁ@lﬁém@&%ﬁyﬁ%@ ?’J%u{ XXV 1.38 mmol) in dlclﬁoromethine

FaKycanzaminaoa nuo?a;@i;uagel &ﬁﬁ@@ﬁyw@cm@&td@m SRIPIHO8a8hion
%8 g a SRR RS eS bR imbXamRladd (W as:addediang {he::
reactiondrixiiedeas st hat SR oERR. hheso etonas avapasatedolid,
wirttér wasd ueatifprassuret sTwmiﬂimmgdiﬁﬁeethh water (15 mL) and
aftieid:apetatai{td mL), the phases were separated and the organic layer
was washed sequentially 5% NaHCO3 (aq) (10 mL, twice) and with brine.
F¥E brganic |6yEpenaridthovel) d8idir Stfphatesaidinersolvelt was
removed und@r%é&%@ﬁﬁ?@ Elbﬂﬂégféﬁ}é -thakhvieeslpudtied by flash
chrom (S gia, S ) dEfate 16 Hrgo0.55

%T.an%rr%% SHisEitemiBe dtdhitde (10 Mol in

% ch"iﬁ? Eﬁg éré‘t @%ﬁsr%l‘th@rmsetaf%nwgg%aﬁéw ggn
d! ro ‘fﬁ’@l 3-yl-

YOC Oﬂ ﬂt %d (e)lfsf dﬂu ecg %% g %ah]r%% Z:i?j

ge IQ url cnrom )gra ag} ried

&%‘ Ecgoaﬁﬁn tp lérE'o eﬂﬁﬁ)@iﬁ% c@{\% a esuiue
(s c% 1 nPyﬁ'éQ ther/ethyl

éo&é&oxasir@zlai Yggﬂ Bﬁ?ﬁ &%ﬁ hcﬁaxmagg%%%% ﬁgm@{%
BEOASHOW @il o) Ol aMSRTk) > 3min 0l-
MBWEDH) gavsiandz3 %@e{ﬁﬂﬂdﬂ W8 (Bthanone.

3913- 848 -(Metny kd ik yiapi 22y {14254 joxadiezntc s piosrilimers: 2.61 min
yetioeghldydesS (ES+) gave m/z: 356.4 (MHH).

"H-NMR (DMSO-dg, 353K), 5 (ppm): 11.70 (s br, 1E; £.31 (m, 1H); 8.02 (ddd, 1H);
7.20 (d, 1H); 6.90 (m, LH); 6.77 (m, 15); 4.23 (m, 150); 3.81 (m, 1H); 3.37 (dd, 1H):
3.26 (ddd, 1H); 3.12 (m, 1H); 2.18 (m, 1FD); 2.09 (s, 3H); 1.96-1.76 (m, 2HD); 165 (m,
1H).

Example 29

(5-Methyl-isoxazol-4-y1)-{(8}-3-[ 5-(4-methyl-1H-pyrrol-2-yi)-{1,2 4]oxadiazoi-3-y1}-

piperidin-1-yl}-methanone
NS
- =FN
\O)O\N\> ‘‘‘‘‘ Q
N

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (5)-3-[5-(4-methyl-1H-pyrrol-2-y1)-[1,2,4Joxadiazol-3-
yli-piperidine hydrochloride, prepared as described in Example 28 (B), and using 5-
methyl-isoxazole-4-carboxylic acid as the acid of choice.
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To a solution of (S)-3-[5-(4-methyl-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-
piperidine-1-carboxylic acid tert-butyl ester (0.46 g, 1.38 mmol) in
dichloromethane (20 mL), 3.45 mL of HCI 4N (dioxane solution) were
addedsak&E7and the reaction mixture was allowed to warm &t TORRmG/002047
temperature and stirred for 3 h. The solvent was evaporated under
reduced pressure to give the title compound as a brown solid which was
used for the next step without further purification Yleld quantltatlve 28(C)

ng@}PﬁIﬁB 165 c%ge eluent: petroleum
: '§
y égh ori

%ﬁe”?%'fﬁ?g%%ﬁ%@é min
p@«lérldlng%ﬁ Was (’:Ie an thEFea tion

mixture was stirred at RT f.or 2h )gtyre was diluted with DCM and
was washed sequentially with 5% CO3 (aq) (10 mL, twice) and with
| *@ilﬁﬁm%l%ﬁ!%mcv@){%}ﬁfﬁﬁqﬁﬁﬂctﬁyﬁ& sosliHal-suphate anddhe-solvent

was:Temovad-wadenyacuum to give a residue that was purified by flash
chromatography (silica gel, eluent: petroleum ethet/ethyl acetate 1.5:1) to
give 59 mg of a solid. The solid was then ed from EtOHIIPrOH to
give 44 mg of (6-fluoro- pyrldln -3- 1);{(8) 5-(4-p1ethyl-IH-pyrrol-
2-yl)-[1,2,4]oxadiazol-3-yl]-piperi thanone. Yield: 33% (White

solld) MD 20 =+124.5 (c= 9 MeOH) CMS (RT) 2.61 min (Method

e m/z 356 NMR d% §(§3K eSeribed in
%ﬂ E%Jﬁoié Eﬁ S idl1.3.
f&.@ és%i?sl-, 2-
itk QQJ&&%}'&&:&G 1.76°(m, 21 1 1.65 (m,
erformed by flash chromatography (silica gel, eluent: petroleum
@ih%%&hyl &%@?&Q@QH’& yl)- {(S) -3-[5-(4-methyl-IH-pyrrol-2-yl)-[
L2t oxadiaeh3-yiinineidth- sildimetbaneneno=a¥nN. AN The sllenin
CRIRROE N Was mepared tallowsg: thdlexperimental procedure described
i Exar phev2REG), StEaRING feerm): 11.69 (s br, 1H); 8.31 (d, 1H); 7.34 (ddd, 1H);
(B)63cin- (4rmettry - 7yl 27 y(b[ (1274 dxelbad kB - byl 2pipesiding. 07 (m, 3H);
By aehldiicle, iirepaftc agsdedérite @1, ExEndplel 28 (B), and using 5-
methyl-isoxazole-4-carboxylic acid as the acid of choice. 52 WO
2006/123257 PCT/IB2006/00204#amwlifiéation was performed by flash

chromatograph ésmca eI eluent: petroleum ether/ethyl acetate 1.5:1).
(4-Fiuoro—pheny1§/ (S)-3-[3-(4-methyl- {H-pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl]-

piperidin-1-yl}-methanone
A
\ N N ”‘..©J©\
H
F

31(AY 4-Methyl-1H-pyrrole-Z-carboxyiic acid amide

A solution of 4-methyl-pyrrole-2-carboxylic acid (250 mg, 2 mmol) and
carbonyl-diimidazole (356 mg, 2.2 mmol) in acetonitrile (10 ml) was stirred al room
temperature for 2h, then cone. NH4OH (2 mL) was added and the mixture was heated
at 80°C for 3h. The solvent was removed, the residue was dissolved in water and
treated with 1N HCI to adjust the pH to 1. Bthyl acetate wag then added, the phases
were separated and the organic layer was dried over magnesium sulphate and
evaporated under vacuum. The crude residue was purified by flash chromatography
(silica gel cartndge gluent gradient: from hexane/ethyl acetate 100:0 to hexane/ethy]
acetate 0:100) to give 215 mg.
Yield: 87%; LCMS (RT): 2.01 min (Method D); MS (ES+) gave miz: 125.1 (MEH).
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Yield: 36% (White solid); [a]D20 = +95.0 (c=1.01; McOH); LCMS (RT):
2.56 min (Method N); MS (ES+) gave miz: 342.4 (MH+). 'H-NMR
(DMSO-d6 353K), S (ppm): 11.69 (s br, 1H); 8.57 (m, 111); 6.90 (m, 1H);
®d TobbMzR7 4.24 (M, I1H); 3.85 (m, 1H); 3.36 (dd, 1H); 3.26 feddsdddino2047
3.07 (m, 1H); 2.47 (d, 3H); 2.18 (m, IM; 2.09(m, 3H); 1.97-1.77 (m, 2H);
1.63 (m, 111). Example 30
(2-Fluoro-pyridin-4-yl)-{(S)-3-[5-(4-methyl-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3
39'@3)p|perldlrﬁfW}bh‘ielﬁa}ﬁﬁﬁéeh?N&bﬁmﬁﬂﬁ\lH The title compound was
prepar%deénBWn@ftﬁen&%vé PhocedbrE dissciedTAE LAt Apra. 1
1) SRR TR @{sif(ﬁrﬁéthwﬁ# rﬂz% ﬁfzrﬂ&eaara%h@ the
X p?eW B %ﬁoeéi §?e15§r 8@% 2% PEhEp
’éaQFfBB 2% i az?eé%F 8?8“& ’t al géfbﬁr

a Omr%z%-géfrzg%g %I% (5 a 1 gb egafs(?%y acetate
S

2&1%:&'
+
3564 1VIf—|+) F-R DMSO d6, 353K); ?S‘?r%’)’%ﬁ 69 (? bl)rogfwa"’zi

ﬁ@'&daH) 7. 341@1%%@43&&&@ - 599 (d A L7 (m, 1H);
0-3:53mibs, 3H)-3:4keBOT £0ro @%&%&vzﬁ&ﬁék‘@s@ 0, (3, BHkoly and
éq@@rﬂs-%ﬂn{fﬁxﬁbﬁmﬂeqs((m id bvderEXample, 3Lmmol) in ethanol (10 mL) was
feFrbbdOfor (e MHY-H) e3¢ 344 snmibydedt -@ydep rédybefl pressure and the crude
ib2jddowadipmdli&tyily fipbridirethaybrapdthasitng dMINartridNer Bddd) gradient:
Hol digmpnd/ ¢fhplyarete? 106rH oxitisaacidizridetAsallADnoofive 240 mg.
Aiehsthy>py oM D(BAh 60 inaditi¢a8a Py Mibfot) aawd m/z: 140.1 (MH+).
carbonyl-diimidazole (356 mg, 2.2 mmol) in acetonitrile (10 mL) was
Sk at ook e NS R SnE HbinoHR I e

and the mixtdrefpeshsaed t%i?‘@é@ f6¥%3h. The solvent was removed, t
reS| u f%lg gﬁrﬁ%lfg?%‘? e @ gng&é N HeEets 59 ﬁ?ﬂ%@ﬁ?ﬁt@

a%ﬁ%%o HE %{?a Ry sheing

g&;&w&‘y& v@f%s rﬂi E‘m 6@% i

| % ‘ﬂ” '%w f'a a&e %naaatogf aﬁ Eiea

Iqsﬂdaerteﬂién%% &m m % o

hexane/eihy h@gg;@ 18 Ghee ﬁ@gmy 1%4%:%60 g e@?h
0 (Mathad D) NS, @M@a@m 32} (ML 3R

Pﬂ:ﬂ@z@@@ Q9 eRA/av3d (B:A- ety IH-RVkRIsvdiCaipanitride reszdue was

purified by flash chromatography (silica gel cartridge, ecluent gradient: from
" hexane/ethyl acetate 100:0 to hexane/ethyl acetate 80:20) to give (8)-3-[3-(4-methyl-

1 H-pyrrol-2-y1)-[ 1,2, 4Joxadiazol-5-yl}-piperidine-1-carboxylic acid tert-butyl ester.

Yield: 12%; LCMS (RT): 5.84 min (Method D}; ME (ES+) gave m/z: 3331 (MH+),

3UE) (5y-3-[3-(4-Methyl-1H-pyrrol-2-yI3-[ 1,2,4}oxadiazol-5-yi}-piperidine
trifluoroacetate

To a solution of (S)}3-[3-(4-methyl-1H-pyrrol-2-y1)-I1,2,4loxadiazol-5-y1]-
piperidine-1-carboxylic acid tert-butyl ester (50 mg, 0.15 mmol) in dichloromethane
(2 mL), 0.5 mL of TFA were added at 0°C and the reaction mixture was stirred at 0°C
for 1 &, in the dark. The solvent was evaporated under reduced pressure to give the
tifle compound, which was used for the next step without further purification.
Yield: quantitative; LCMS (RT): 2.6 min (Method D); MS (ES+) gave mvz: 233.2

{(MH+).

31 (4-Fluoro-phenyD-{(8)-3-[3-(4-methyl-1H-pyrrol-2-yl)-
[1,2,4)oxadiazol-5-yl}-piperidin-1-yl}-methanone _

The compound was prepared following the procedure described in the
Example 1(C), starting from (S5)-3-[3-(4-methyl-1H-pyrrol-2-y1)-[1,2,41loxadiazol-5-
yl}-piperidine triftuoroacetate and using 4-fluorobenzoyl chioride as the acylating
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A solution of 4-methyl-IH-pyrrole-2-carboxylic acid amide (210 mg, 1.7
mmol) in phosphorus oxychloride (5 mL) was heated at 100C for 5
minutes, then the mixture was cooled, ice was added and cone. NH4OH
wasmededsto adjust the pH to 10. Extraction with ethyl acerate/ mamec/ 002047
performed, the organic layer was dried over magnesium sulphate and
evaporated under vacuum. The crude residue was purified by flash
chromatography (S|I|ca gel cartrld e eluent gradient: from hexane/eg@d

bbb ?81@1]?/%{% ridge,

e 8 &
- %g@ﬁ %%%%%ﬁ% i w_}?f%%égg W

7 /L I UVIEHOC é%égé}rla %48 . @C}{bz
: S&EE e a?érf ru ?resugxll}é Spurvé%zl yafil);srﬁte rider

chromatography (silica gel cartn%gem luept gradient: from hexane/ethyl
acetate 100:0 to hexane/ethyl acetate O 100) to give 240 mg. Yield: 100%;
CMSI AR é;’eym{% Method BliME (33 8ave 10 7.2 140 AkMb-y1]-
SHENUSF31(3{4rMethyl-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidine-

1-carboxylic acid tert-but ter ixture of (S)-N-Boc-nipecotic acid
(460 mg, 2 mmol), HOAT = 2. AN .HCI (480 mg, 2.5

mmol) in dry DCM (10 mL) was kept imgér S _at amblent
mperature({or 10 mlnutce%ﬁmder rthro en atmas e{l m 3
D
and stir '”E g 34
(ERRYSSEHASET eeaergg@a%x e1aiiesige thakwas Rug @M@g Shurified by

%@@ﬂ&ﬂﬁ%ﬁ&%ﬁ“@ﬁzgﬂg%féﬂéﬁ@ senl grdirnt{iomexane/aiyb o
acelate-A0Rdabayang/ethyl acetate 60:40). The solid thus obtained
wasdissolvechin. asgtonityls* (2 miyage-hsated inm, sepledstiipe et 80CEMS
fori3h207ina sEWaVEaYETR-SelventyyasTemoeyed and the crude
residvErRWBS/9orified By flastbehipiamoiaphy: ($jlioes gal Taridee); el ments,
gragient framuhexsneistiy):acetate, 100G 118 Hexamb/atbylacettle RAROP4
fong BIE} (S 2343 (WHmethy ks, 3H); 2.02-1.75 (m, 2ED); 1.65 (m, 1H).
IH-pyrrol-2-yi)-[1,2,4]oxadiazol-5-yl]-piperidine-I-carboxylic acid tert-butyl
ester. Yield: 12%; LCMS (RT): Si84nepin $¥ethod D); MS (ES+) gave m/z:
333.1 (MH+). 31(E) (S)-3-[3-(4-Methyl-IH-pyrrol-2- yI sl[é
i@FAqeseamagbnéwyf}Lﬁéﬁdﬁé‘*fﬁﬂ%ﬁoﬁ%@&?@%}é iGtfdprafiazol-5-yl}-
Eayesig sl e?PﬁFP?FPB?rroI 2- yI) 1 2,4]oxadiazol-5-yl]-
piperidine-I-carboxylic aC| ester 0 mg, 0.15 mmol) in
dichloromethane (2 mL) mL 't‘)f T erg a ed at 0C and the
reaction mixture was stlrred at 0C for#A, in ark. The solvent was
atapanaieasider iedpaed pikssing ﬁ@agjm&ﬁeretlﬂeemdﬁm@dmmhh Whieiple 28
\Wals usedrforsthe fhext stéRRfBdgdttatthér PupficatidnlMielt4 puadititaiivey!]-
Pk EiR MifRiGramtiMetinemi); M I(EEbydgavExntap238. AEjMaé)ugag 6-
(Ro-Flosiipheayh hS)eBL IS thaivethyhiHiplreok@aipd was purified by fiash
chromatography (silica gel, eluent gradient: from hexane/ethyl acetate 100:0 to
hexane/ethyl acetate 0:100).

Yield: 93% (white solid); [e]p® = +131 (c=0.5, MeOH); LCMS (RT): 2.58 min
(Method N); MS (ES+) gave m/z: 356.1 (MH+).

"H-NMR (DMSO-dg, 353K), & (ppm): 11.16 (s br, 1H); 8.31 (m, 1H); 8.02 (ddd, 1H);
7.22 (dd, 1H); 6.74 (m, 1H}; 6,56 (m, 1H); 4.21 (m, 1H); 3.76 (m, 1H); 3.54 (dd, 1H);
3.43-3.27 (m, 2H), 2.22 (m, 1H); 2.08 (s, 3H); 2.03-1.75 (m, 2H}; 1.66 (m, 1H).
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[1,2,4]oxadiazol-5-yi]-piperidin-1.-yl}-methanone The compound was
prepared following the procedure described in the Example 1(C), starting
from (S)-3-[3-(4-methyl-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5- yl]-piperidine
{Hiflugspasstate and using 4-fluorobenzoyl chloride as the acylating, ;84q02047
WO 2006/123257 PCT/iB2006/002047 agent. The final compound was
purified by flash chromatography (silica gel cartridge, eluent gradient:
from hexane/ethyl acetate 100:0 to hexane/ethyl acetate 60:40). Yield:
60% (off-white solid); [a]D20=+1E4afop.44McOH); mp= 188-190C; LCMS
(RT): 7.01 min (Method C); MS (ES+) gave mlz: 355.2 (MH+). 'H-NMR
@ﬁswwr@zrskyis {Ppm) Bt e Howrd-devnbl- 26 xedigzdd-vll-
PrpiEy B metbeposss (m, 1H); 4.21 (m, 111); 3.76 (in, 1H); 3.48 (dd,
11-1); 3.38-3.19 (m, 214)"‘?\33 (An IH); 2.07 (s, 3H) 2.01-1.76 (in, 2H);
1.64 (m, IH). Example 32 )
(3,4-Difluoro-phenyl)-{(S)-3- fé -(4- metILlyIZJH -p -2-yl)-[1,2,4]oxadiazol-5-
e pipapcvit ks prepthed dolivexihf Thhecempoe Ridswiispriaparelxample 28
Showinttire profedure (Bskiibétt irethe £ iamptel (Y, [ Sfadjogpfional-5-y1-
ga 3B ARaACE Ly PrOpR 2@1 Jl@%}é?@b?@zﬁk@%ﬂ]epﬁéeﬁam@d using 2-
W@r@%@%@cm patethaevieefrittion Eharfiph SaMEhwassiig Bed- by

?ﬁﬁ‘o‘?%‘l%ﬁ??ﬁ}ﬁﬁ?ﬂ’oﬁ&é“%ﬁh@% a&rﬁ@%ﬁeﬁm#@}ﬁ%ﬂ%mﬁ e to
ur SPRY FeiLH | _ mato ngp Ilczg‘el eluent gradient: from

""1_

HeRandfe ‘ 9?%1%? 40M60YSABIG): 7708 min

= = 166- 167C LCM (RT):

. )5 d 11—
2 6.%N'|n,rﬁ); o ) T '” 1 3(dts Iﬁ)

3.40-3.24 (m, 211); 2.23 (m, 'H)Ega%p@B%H) 2 02-1.75 (in, 2H) 1 65 (|n
1H). Example 33

(E-FuasRRyidin=3-y)-{(8)- S damatiitmwseb 3, 2}6&9&@9@@&’@
p{FeImgg{@yp Ahiapethanone 0 H F The compound was prepared
following the procedure describedsn:the Exajmple 28 (C), starting from
(S)-3-[3-(4-methyl-IH-pyrro \'2' = ;]F;i 4 5-yl]- piperidine
trifluoroacetate, prepared as described in &xa l@ 31 (E), and using 6-
oro- nlcotl c ac:ld as tgg % id of ch%ce The firla] compound was purlfled

C)Zégﬁpg YIICS ~Yi d,gl%oxae@zazolu 5-y1]-

pip en uoroacetx ?e prep escrz ed in Example 31 (E), and using 5-
methyl—zsoxazoie-4 -carboxyiic aclci as thc—: acid of choice. The final compound was
purified by flash chromatography (silica gel, elnent gradient: from hexane/ethy!
acetate 100:0 to hexane/ethy! acetate 1:1).

Yield: 68% (colourless gum); [alp® = +102.5 (¢=0.62, MeOH); LCMS (RT): 2.5 min
(Method N); MS (ES+) gave m/z: 342.3 (MH+).

'H-NMR (DMSO-dg, 353K), & (ppm): 11.15 (s br, 1H); 8.58 (m, 1H); 6.74 (m, 1H);

- 6.56 (m, 1H); 422 (m, 1H); 3.78 (dt, 1H); 3.54 (dd, 1H); 3.42-3.27 (m, 2H); 2.46 (d,
3H); 2.22 (m, 1H); 2.08 (m, 3H); 2.03-1.76 (m, 2H}; 1.65 (m, 1H).

Example 36

{(4-Fluore-phenyi)-{(58)-3-[ 5-(4-nitro-1H-pyrrol-2-y1}-{1,2,4]oxadiazol-3-yl}-

piperidin-1-yi}-methanone
Q

Ly O
\/\N/\' '''' O\/F

NOZ
A mixture of 4-nitro-pyrrole-2-carboxylic acid (200 mg, 1.28 mmol), EDCLHCI (370
mg, 1.92 mmol) and HOAT (175 mg, 1.28 mmol) in dioxane (70 mL) was stirred at
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Yield: 93% (white solid); [a]D20 = +131 (c=0.5, McOH); LCMS (RT): 2.58
min (Method N); MS (ES+) gave m/z: 356.1 (MH+). 1H-NMR (DMSO-d6,
353K), S (ppm): 11.16 (s br, 11-1); 8.31 (in, i1); 8.02 (ddd, 111); 7.22 (dd,
Wi 2@d 47 IN); 6.56 (in, IH); 4.21 (in, IH); 3.76 (m, iH); 3.5dc(dd;2kéd)p02047
3.43-3.27 (in, 2H); 2.22 (in, 1H); 2.08 (s, 311); 2.03-1.75 (m, 21); 1.66 (in,
111). 55 WO 2006/123257 PCT/IB2006/002047 Example 34

2- Fluoro -pyridin-4- I) { 3 4-met yI I rrol-2-y

gy %

ﬂ? o C 8 TRE carngqu
argida as% .begm gu e)de rabead [ %2

(ioerr{% iﬁc{n %IE: resﬂgag (s 1¥ e:ff:ltzi tzr‘,lﬁ
--x BiBSlRe.] AN

?é&%ﬁﬁ Rie Y %B@r %&{é @

Xeppled é‘“%zs‘b’ r&@%ﬁ@&%@&'

‘ F&%ﬁé@%&%@ﬁ@%@d@% puies B Ehromale @mﬂ&ﬁeﬂm@@h o
slosnh aradient; fromeraorieth i AcetaielQ0Rte hrxans/ethkacetatsm
ang},p}@@%ﬂ@% (white glass); [a]D20 = +113 (c=0.67, McOl4; LCMS (RT):
8 miny(Methed RiMS; (ES# gavepiz{3-b814 (MBH); 'HiMMR57-158°C;
(RMSQrAG, B3B3 8nepm): A XS (E9r) &ir)s 582301101134 (ddd,
T NMR. IONIROLLLA8I77 §nerkid); 16.36 (bl M4 818200, T H) A S @, (B3D);
brsdlid); BED3Tdd, (dM; BH3BB44m] 2N . 22@n(M H)H;33.QBI(SEBH);23 (ddd,
210331172 5nf0 1 IBH) 27-8 4 §rim L HY); EX8mHTE(86 2H); 1.71-1.55 (m, 1H).
(5-Methyl-isoxazol-4-yl)-{(S)-3-[3-(4-methyl-IH-pyrrol-2-yl)-[ 1,2,4]
oxadiazol-5-yl]- pip eridin- | -yl } Exmapéndhe ~ a{{ o H N The compound
was prepared foIIowm the procedure described in the Example 28 C
&ﬁ%ﬂ?@%&&w@)@[@% Ykgy st Ahipediarpbranlinrsiiy —y
B?ﬁ@ﬁ%‘?ﬁ% trifluoroacetate, prepared as dgscrlbed in Example 31 (E), and

using 5- methyl- |soxazole;4 cagboxylic a d e acid of choice. The final
compound was purified S‘h@gtog {silica gel, eluent
gradient: from hexane/et acetate 0to hexane/ethyl acetate 1:1).

Yieldiie Gisalattes paipayd DA% f32-re 062 Mett)rd &MSbed in
B Ee51memrivte thad N} -bMSriES+)agbmeirit a8d 218:«(H/ B N-HhddMiRecotic
(O SO:1B28&8 ], By dpm):coiniGute brad HyrBES:4nbyIHipsB. Zérematbktyphy
66 g JeHierd @adiemti Fipre IRa ok ek}, bt def, tHipRaeredid qerate 101).
Zhe repulinggicolourless oil was triturated with diisopropylether to give (4-fluoro-
pkenyl}-{(R}-3-[3~(1H-pyrrol-2-yl}-[1,2,4Joxadiazol- 5~y1] piperidin-1-yl}-methanone
as a white solid.

Yield: 47% (White powder); [op” = -125.7 (c=0.98, MeOH); mp= 132-133°C;
LCMS (RT): 6.71 min (Method C); MS (ES+) gave m/z: 341.1 (MH+). ’
YH-NMR. (DMSO-dg), & (ppm): 11.54 (s br, 1H); 7.46 (dd, 2H); 7.23 (dd, 2H); 6.97
(m, 1F); 6.74 (m, 1H); 6.21 (m, 1H); 422 (w, 1H); 3.77 (m, 1H); 3.50 (dd, 1H); 3.39-
3.21 (m, 2H); 2.24 (m, 1H); 2.02-1.75 (m, 2H); 1.63 (m, 1H).

Example 38

(4-Fluoro-phenyl}-{(S)-3-[5-(5-methyl-1H-pyrrol-2-y1)-[1,2,4Joxadiazol-3-yl}-
piperidin-1-yl}-methanone

\NH

38(A) 5-Methyi-1H-pyrrole-2-carboxylic acid

A solution of 5-methyl-1H-pyrrole-2-carboxylic acid ethyl ester (400 mg, 2.61
mmol), prepared as described in Curran, T.; Keaney, M.; J Org.Chem., 61 (25}, 1996,
9068-9069, and sodium hydroxide (520 mg, 13 mmol) in dioxane/water/ethanol (10
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3H); 2.22 (in, 1H); 2.08 (in, 3H); 2.03-1.76 (m, 2H); 1.65 (m, 1H). Example
36

(4-Fluoro-phenyl)-{(S)-3-[5-(4-nitro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-
Ripekislina 4 } -methanone 0 H O-N\N/INS...... ON F NO, /A, mixtui6047
of 4-nitro-pyrrole-2-carboxylic acid (200 mg, 1.28 mmol), EDCI.HCI (370
mg, 1.92 nunol) and HOAT (175 mg, 1.28 mmol) in dioxane (70 mL) was
stirred at 56 WO 2006/123257 PCT/1B2006/002047 50C for 1h, then
S)1-@Hdong-henzoyiluxetyidr o}y - pipe sdiyes-ceab oomenidired (840cmds was
papgionndepremaretoandé¥eNbddlinl Exannndde? (Dydinsidhaddtdnenthige
PhisdETeWWES Sthetdedt S0 evHighEy e 36r dilbakehdedivgoriiphate and
?@ﬁiﬂﬁé%ﬁi@: APSRIVARBTU IR FefuSeltst Btk Yasivisrt isthsrmevie e iithout
@ WL HiRlted with eth etat water, the phases were

i E}\é@aﬁmﬁ&%&ﬁ AR AL NS it Hfed?S 0

a2S04 and concentrated under reduced pressure Purlflcatlon of

rude byg %llwughro at %tgange%l ?I?nt g from

/MeOH e?é triturated

from dASMX'% ?ﬁn Yigldi 4 m 2188@9:&%
MeOH): P 1of-da8G, LRI &471 mmb%h@ 51%) 1.89

GG 386 T (Mbbiiodd- M d) 368 ARB k3 30 5t
did) el stHie/ A8o(denali ﬁe‘lﬁi(m ;hﬂ)) %a%os{ﬁl@d?dﬁ}o&%eﬂi@emm
B2 s 30838 (o, rdiddvadZhddeled redid)e Jvdddtmob2dh) dioxane and
A2 o MHH) 1Y a0 vlay vedimy 2Hind (At -fbHGufvat Ttk andplehly acetate
d-turgeo- preeiyded(R):8 (S {rtediand| Beybyddr dloxadiazobiyd] pitheNai0O;
@q@l}ihﬁleﬂmhdhéfmmémed Tve Meswﬂpé gndoaEs prepated fationdingthes.
BupErptientel hrovuduraspydeipesd! by Excamplivd H8&ing from
¥H’1 yﬂrdiébiﬂ%%rﬁ{ﬂ?é%ﬂﬂ%?n@ (RN NBEbadipechiic (Beid PrimdatibT 2
‘é flnal compound was performed by flash chromatography (silica gel,
@?ﬁﬁe&ér{@zé{ﬁ [ a&&aid-BHy Berdrerethl dcdtade. 2H);
%B (fﬁfhle%s% cé%}a }\3\}%}3 fritir e d it &ﬁs%é?o@%@ﬁ%ﬁ@ (o,
AEAgelal Ko NN CAThvmet (YR PN O LR Ciol PN U, W2
oxadiazol-5-yl]-piperidin-1-yl }- mgthan as a white solid. Yield: 47%
(White powder); [a]D2 = -125.7 (0—6533 cOH); mp=132-133C; LCMS

EES%% “ r%% S I S AR Y Roge
@

owN

i

39(A) 4-Chloro-1H-pyrrole-2-carboxylic acid

A mixtare of 2,2,2-trichloro-1-{4-chioro-1H-pyrrol-2-ylj-ethanone (14.12
mmol}, prepared as described in Belanger; Tefrahedron Lett.; 1979, 2505-2508, and 3
mL of 10% NaOH (aq) in THF (10 mL) was stirred at room temperature for ih, The
solvent was removed and the crude was partitioned between water and ethy! acetate,
then 10% HCI was added to adjust the pH to 5. The phases were separated, the
aqueous laver was re-extracted with ethyl acetate, the combined organics were dried
over magnesium sulphate. After evaporation, 4-Chloro-1H-pyrrole-2-carboxylic acid
was obtained as a solid, which was used for the next step without further purification.
Yield: quantitative; LCMS (RT): 3.3 min (Method D); MS (ES+) gave m/z: 145.9 and
147.9 (MHEH+).

39(B} {8)-3-[5-(4-Chioro-1H-pyrrol-2-yI)-[1,2,4Joxadiazol-3-y]-piperidine-
I-carboxylic acid tert-butyl ester
A mixture of 4-chloro-1H-pyrrole-2- caxboxyhc acid (769 mg, 5.28 mmol),
{5)-3-(N-hydroxycarbamimidoyl)-piperidine-1-carboxylic acid tert-butyl ester (4.8
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(m, 1H); 6.74 (m, 1H); 6.21 (m, 11-); 4.22 (m, 111); 3.77 (m, 1H); 3.50 (dd,
IM; 3.39- 3.21 (m, 2H); 2.24 (m, 111); 2.02-1.75 (m, 211); 1.63 (m, 1H).
Example 38
Weﬁkul@mqm?enyI)-{(S)-B-[5-(5-methy|-|H-pyrrol-2-yl)-[1,2,4]0?92@”@219[@091?]147
piperidin-1-yl} -methanone N -NN F NH ~JJ 38(A)

5 Methyl -|[H-pyrrole-2-carboxylic acid A solution of

IHHI‘Q rarso§ ar ox¥illc aci %ﬁ ﬁ %@moﬁg and
i% %%E& Eﬁ%d @:ﬁ:%@gsj a@igij%dlg:%ﬂ acetate and

t& ethanqk o S %? NaOH

5! ! -m%f( PRk b yasTHes a%f%&@n&r&@dsgl&@in&w&d @é(ﬁ@' and the
Q‘W&éﬂﬁ% mr&mﬂe@mﬁ%@@m@é@m REMe ﬂ}bédﬁ?dew&adﬁi&%mecum
adjks! the pta 4t andwheopbasses, wene sejparatad id herdtgaiodayesVase
grieehoves sadived sulptiateratnd wayaperaiethoutes viicu sl tgived ehlig:
tratoleas ustdfeththe avextstepiwitho utfiudthed ) pufificatiblorXd-iEtpyrrol-2-yl)-
fuadfitativerdlONE-tRa)d2¢b 1-mathcigathaddD)rt S ESe) Galvenn)z:
Y28 D373 )08 (B (4-FADra phie i {8) - SUE gt B I KEBy Irebie-yh)iz:
520 dHditazol-3-yl]-piperidin-l-y[}-methanone A mixture of
5-methyl-IH-pyrrole-2-carboxylic acid (]236 m 1 89 mmol),

E3{5taif1L cr Jbééf‘zi‘f hNIWéFdWB petie A ERBEBHS,

1,89 m d|n ple D), EDCI.HCI (54

wid an%g oo g%ﬂ, PR o
st s o g,ﬁiam 3 @gﬁg %%5%4 Sl v

@&Q%‘é@ Pé% EESUiEH ?e %EE&%O Wﬁ%@ﬁ JJA@ ysed
PHASESWELR - SERAIR heqrganic layer was washed with Na2CO
() a them it (RE); ﬂ@%@weh{aéwmmpg%%%@%mﬂ
reduced pressure. Purification of the crude was performed by preparative
B, Yield:{19p hinck OiodeOMSRTN2AB iR (Methedi G)y WS HESih)-
gave m/z: 35%-21 }{MdlugrclihddMRa{E2MSEd6 343K), 6 (ppm): 10.86 (s br,
IH); 8.1B1¢ddéRbd)nd. dddddchredark)t GoB8wWimg ild) Sp8R{durd Higsd:Hod( Ny the
ExmbR31(6Y), 1)@ 44eB: ](8)(13},{QIGB-;C&IO@(Iﬁ-pifﬁﬁrl-Zr%{milﬂQK@ima@ﬁ‘-
Sll-piparig=1b8arorhixide.) pleparddras) sk pleE3gmple 39 (C), and using 4-
SyrebEaCHieFsLt RIS GRRlafiyg 12 2carfo xbien aent Sapngiutivies Py i@t by

B Wﬁ éﬁgﬁ%@miﬂpn’tpﬂrﬁm ether/eﬂlyl acetate 1:2).
Yield: 79% {white solidy, LCMS (RT): 3.00 min (Method NJ; MS (ES8+) gave m/z:

375.2 (MH4),
'H-NMR (DMS0-ds 353K), § (ppm): 7.46 (dd, 2FD; 7.22 (dd, 2H); 7.20 (m, 1H); 6.94
(d, 1EL); 4.25 (m, LED); 3.83 (m, 1H); 3.33 (dd, 1H); 3.20 (ddd, 1H); 3.09 (m, 1H); 2.19
(rm, 1E); 1.96-1.76 (m, 2H); 1.62 (m, 15D

Example 40

{(8)-3-{5-(4-Chloro-1H-pyrrol-2-y1)-[ 1,2, 4 joxadiazoi-3-yl}-piperidin-1-yi}-(6-fluoro-

pyridin-3-yi)-methanone
Is) —N
Wa
C@\GI/A“N \:
s

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (5)-3-[5-(4-chloro-1H-pyrrol-2-yI)-{1,2,4]oxadiazol-3-
yli-piperidine hydrochloride, prepared as described in Example 39 (C), and using 6-
fluoro-nicotinic acid as the acid of choice.
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NH 39(A) 4-Chloro-IH-pyrrole-2-carboxylic acid A mixture of
2,2,2-trichloro-I-(4-chloro-1H-pyrrol-2-yl)-ethanone (14.12 mmol), prepared
as described in Belanger; Tetrahedron Lett.; 1979; 2505-2508, and 5 mL
WwHLeeNaH (aq) in THE (10 mL) was stirred at room tempgratusgoiatoiay-
The solvent was removed and the crude was partitioned between water
and ethyl acetate, then 10% HCI was added to adjust the pH to 5. The
hases were separated, the aqueous layer was re-extracted with ethyl
pafietian avee rapive s anfies welreodveramier (Bigh syl eib Hsteoleum
%ﬁ@?%ﬂrﬁfféﬁéﬁ 24 ChIoro E pyrrole-2-carboxylic acid was obtained as
X@th%rfh@ﬂtﬁﬁﬁl’é@d ifolotha ﬁéQ?&éﬁﬂi%&ﬂ?@r&ﬁeﬁﬁﬁﬁlégﬁn‘? 69 min

) EMSIRTS hod D);
i(%g ¢ gﬂ(‘ﬁ §)§1%2 37(s breEHO}dS iim 1 (H)SE)O a(\égdmill%l)

L

4- chloro IH-pyrroie-2-carboxylic Cld 76 mg, 5.28 mmol),
(S)-3-(N-hydroxycarbamimidoyl)- plpe 5* Iné-I-carboxylic acid tert-butyl

;gt; 5% %4 M@i@@?@o@ Z;ilzj[ﬁ(fgt jg%%%%ggg '9% mmol) a%t%ﬁ% rggoq.g-

"'.U.LU LGN L

53 mg .8 mmol) in dioxane (15 mL) was stlrre at room temperature
overnight. Solvent was removed and the as diluted with ethyl
acetate and water, the phases were se d the organic layer was
washed with 1M NaOH (aqg)«th @rte' over Na2S04 and concentrated
under reduced pressure. The fgsidue was dissolved in acetonitrile (2 mL),

ThihgiRresepsemaiiawAdmalesarHiane Sxppshenies-adh0RCiEERR4 in
Rl sralediuhey uaomrrﬁ;rwcar/&%man1ﬁt@q~§glrz%nt-r\ta§4rmm%z-3-
ahdifeicudayaasassehibsaugha slicabgelishokpal (Bluentand using 2-
fetroleyrhieithidriathyt viteiait 2 .t tacafiaf dhoice.
F8)iBBeBiqd-vhiom:fzpyirdly28pbh chromatography (silica gel, eluent: petroleum
pheratbxbatiatats-BA]-piperidine-l-carboxylic acid tert-butyl ester (250 mg).
Vield: 76% (JBtitvesai); LIGMS tRAN.5. 4o-Mi.(Mehidy EXWSIES:+Y §avein
hiethab N DYIMESY)) 8aNOy/z: 376.2 (ME).

(8) (i HA3Byrfolrayl)- [P 24) tyleral a2 | 533 [ pip Ehidiie (ddd, 1H);
Pyldriseridde ¥ 6e 4Bt §f 1FD; 4.19 (m, 1H); 3.74 (m, 15D; 3.39 (dd, 1ED;
BHAL (A ety R PSR G214 RBa 26 GRa s 167 (an, 1ED.
piperidine-l-carboxylic acid tert-hutyl ester (0.25 g, 0.71 mmol) in
dichloromethane (10 mL), 1.7 mit Xﬁﬁnﬁﬁ #cCI (dioxane solution) were

Rt %ﬂ%‘ﬁ‘ TRBERELAR D

gpressur glve t e title compound, which was used for the next.
step wrthout farther purification. Yield: 92%; LCMS, (RT): 3.0 min (Method
D); MS (ES+) gave m/z: 253.1 (MH).

39
{(S)-3-[5-(4-Chloro-IH-pyrrol-2-yl) [1\)2. Zl{’i;}dlazol 3-yl]-piperidnz-
1-yl}-(4-fluoro-phenyl)-

The title cornpound was prepared followmg the experimental procedure described in
Example 28(C), starting from (S)-3-[5-(4-chioro-1H-pyrrol-2-y1)-[1,2,4}oxadiazol-3~
yi}-piperidine hydrochloride, prepared as described in Example 39 (C), and using 5-
methyi-isoxazole-4-carbexylic acid as the acid of choice.

Purification was performed by flash chromatography (silica gel, eluent: petroleum
ether/ethyl acetate 1:2).

Yield: 91% (White solid); [ajp™® = +90.2 (¢ = 1.05, MeOH); LCMS (RT): 2.63 min
(Method N); MS (ES+) gave m/z: 362.2 (IMH+).
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The compound was prepared following the procedure described in the

Example 1(C), starting from

(S)-3-[5-(4-chloro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3- yl]-piperidine

wydreeshisatie, prepared as described in Example 39 (C), artf{ Gidkig4002047
fluorobenzoyl chloride as the acylating agent. The final cgwpﬁgxi@qj WaS yur e
purified by flash chromatography (silica gel, eIuent petroleum ether/ethyl
ecetate 1:2). Yield: 79% (white solid); LCMS 3 00 mi ;i}/lethod

e

1.96-1.76 (in, 2H); 1.62 (m, 1H).
{(S)-3-[5-(4-Chloro-IH-pyrrol-2- ylggﬁ%p%oxadlazol 3-yl]-piperidin-1-yl}-(6-fl

*%i%@égg'%ﬁﬁggf?fg%%%%me% e R oo
(©),

starting from (S)-3-[5- (4 chloro IH- oY rrol-2- yI) [1,2,4]oxadiazol-3-
yl]-piperidine hydrochlor e, in Example 39 (C),

u..

and usmg 6- fluoro-nicotini |d ﬁs tHe acid 6f€hdice. 59 WO
%g /123257 C /1B %)6/00 0 7 Purlfl atlon was erformed by flash

ogr sﬁlca lc am eth%_i ;‘% e 1 2). (7 6

‘f t
%he solvent

%ﬁ%@gﬁg )i (RRIR)whe B ﬁéﬁeé"@eﬁv@éﬂ@a’c@:‘*%@ Baid
% At 48yHR vl BrI ek M&%@&dﬁg&h&)h%@&r&%&&ﬁc&é@ (Qﬁerlk&iuced
BedakdOTHM cR:dd (s Lhdif@Onimyiddl; Li38ndaitfrtih;2 iibiidabGdim chidi:
EXRETHAHE dther/ethyl acetate 4:6).

{(S13-[6604; Chipte RiEpwredl iy [k (Bot] Dxaniazeissyii-piperdiad-yn-(2-flu
ardpry riuxn-4-yx,-axxe uxcuxvuc+ F N O N CN CI N~ NH The title
compound was prepared following the experimental procedure described
B (Bxample 28{@jostditimyfrom(SyBasdechloro-IH-pyrrol-2-yl)-[

1.2 4loxatisisngof 4-chloro-1H-pyrrole-2-carboxylic acid amide (570 mg, 3.94
mrnol]) and phosphorus oxychloride (370 pl., 3.94 mmol) in pyridine (10 ml} was
stirred at room temperature overnight, then the mixture was diluted with ethyl acetate
and washed with 10% HCI (twice). The organic layer was dried over sodium sulphate
and evaporated under reduced pressure to give a crude that was purified by flash
chromatography (silica gel, eluent: petroleum ether/ethyl acetate 9:1).

Yield: 22%; LCMS (RT): 3.97 min (Method D); MS (ES+) gave m/z: 127.13 (MH+).

43(Cy 4-Chloro-N-hydroxy-1H-pyrrole-Z~carboxamidine

The compound was prepared following the same experimental procedure
described in Example 31 (C), starting from 4-chloro-1H-pyrrole-2-carbonitrile.
Yield: 100%; LCMS (RT): 0.71 min (Method D); MS (ES+) gave m/z: 160.21
(ME+).

43(D) (8)-3-[3-(4-Chloro-1H-pyrrol-2-y1)-[ 1,2 4]oxadiazo}-5-yl}-piperidine-
i-carboxylic acid tert-butyl ester

A mixture of (S)-N-Boc-nipecotic acid (199 mg, 0.87 mmol}, 4-chioro-N-
hydroxy-1H-pyrrole-2-carboxamidine (0.87 mmol), HOAT (119 mg, 0.87 mmol),
EDCLHCI (250 mg, 1.305 mmol) in dry dioxane (10 mL) was heated at 80°C for 16
b, under nitrogen atmosphere. The solvent was removed under vacuum, the residue
wag partitioned between water and ethyl acetate, the phases were separated. The
organic layer was dried over sodium sulphate to give a residue that was purified by
flash chromatography (silica gel, eluent: petroleum ether/ethyl acetate 8:2).
Yield: 20%; LCMS (RT): 6.03 min (Method D); MS (ES+) gave m/z: 353.0 (MH-+).
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yl]-piperidine hydrochloride, prepared as described in Example 39 (C),

and using 2- fluoro-pyridine-4-carboxylic acid as the acid of choice.
Purification was performed by flash chromatography (silica gel, eluent:
welkgleym, ether/ethyl acetate 1:2). Yield: 86% (White solid)pfaliR@aa02047
+94.5 (c=0.92, McOH); LCMS (RT): 2.69 min (Method N); MS (ES+) gave
mlz: 376.2 (MH+). 'H-NMR (DMSO-d6 373K), 6 (ppm): 12.24 (s br, IH);
8.31 (in, IH); 7.32 (ddd, IH); 7.18 (d, 1H); 7.13 (in, 1H); 6.93 (d, 1H); 4.19
{AEIH); 3.74(FR3102:(3-80itdek | HiptiroB 28l ddd, ANk =8ias ity yIH)ip2:Rine
(m, 1H); 1.98hydrechiv:2K); 1.67 (m, 1H). Example 42

{(S) -3 T@ (a @mx@ﬂ Hpy b B4 3yt g %bﬁm&r%;gb}}{ ipdtienadiazglEy1l-

s tisEnBHE RSB0 lﬁtréCééﬁﬁpwh@n
%ﬁ@& ﬁaiﬂé A thd EarmetiTy ra@é Yt dibetnth e sasin
T @g& o i i
% Lty 1, ca1 ¢ p
LA f ch
|otr11 %6%’3 per or jrgb ag%lr ogr Fgﬁ:gcjgef% 3 Z 53 28

etro eum ether/ethyl acetate 1:2). Yleld 91% (Whlte solid); [a]D20 =
2992 (= 1.9y \Mﬁ@&ldk%%sﬁfihgzw in AMethod N MS (ESihin-
gave m/z: 3622 Mk 7 BCT/IB2006/002047
IUI/VilgtdeU dombddiladd - uax (RMEEEI618Y MdcettPPdsdihed @ e
BnBd3 (), Hrhktiad 8riek 1315-(6- %&doﬂdﬂﬂélp?ﬁdm-ﬂ;qu Bfotanidid).s-
Bi3uetitidd hyaes28 dedd, febarddle @sdihed At BxfainBk 12 @9, (md sl 4-
AudBlcathi2btidd HdtfmadiAitibxagyle 4B final compound was purified by
#(SRBf8e@RTKloro-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl}-piperidin-1-yl}-(4-f
Niekd- Jie fyipinreiidn om0 N0l 43 (A)0-5hICHQH pYCOIS- PRBro8Y livin
GdithamfdeMSIGlEtp gaye 2z B iich(®EH3(4-chloro-IH-pyrroi-2-yl)-ethanone
’(HTBTWM‘@iﬁefbaﬁéaFé)s dlésmriped B8 BekmdBl; Tetbalddd?ah; e, (40,72 D);
2806510508 4 (E6nEHNHAD (1B Y in(acd®hifrifd (48, iy idd-3.19 (m,
ekt e 10 Thé <eaeRt: Was f@midved and the crude was |
partitioned between water and ethyl acetate, the organic layer was then
dried over sodium sulphate and %’ﬁf"é’ﬁﬂfﬁa‘%&d under reduced pressure. The

B 8 RS By R T AP AR, S IS SIS 1 (6-fruoro-

pyridin-3-yh-methanone

\"I-
ar\QA\N) O L~
‘ H
44 (A) (8)-1-(6-Fluoro-pyridine-3-carbonyl}-N-hydroxy-piperidine-3-

carboxamidine

(S}-3-Cyano-piperidine-1-carboxylic acid teri-butyl ester (2.33 g, 11.1 mmol),
prepared as described in Example 27 (B), was dissolved in DCM (15 ml.) and ¢ mL
of HCI 4N (dioxane solution) were added dropwise at 0°C. The resulting mixture was
stirred at room temperature for 1.5h. The solvent was evaporated under reduced
pressure to afford (8)-piperidine-3-carbonitrile hydrochloride as a white solid, that
was used for the next step without further purification.
A mixture of (S)-piperidine-3-carbonitrile hydrochloride (11.] mmol} 6-fluoro-
nicotinic acid (1.6 g, 11.1 mmol), HOBT (2.24 g, 16.6 mmol), EDCLHCI (2.13 g,
11.1 mumol) and triethylamine (3.1 mL, 22.2 mmol) in dry DCM (20 mL} was kept
under stirring at RT overnight, under nitrogen atmosphere. The mixture was diluted
with DCM and was washed sequentially with 5% Nay;COs (aq) (10 mL, twice) and
with brine. The organic layer was dried over sodium sulphaie and the solvent was
removed under vacuum te give a residue that wag purified by flash chromatography
(silica gel, eluent: DCM/MeOH 98:2) to give 1.36 g of (8)-1-(6-fluoro-pyridine-3-
carbonyl)-piperidine-3-carbonitrile.



petroleum ether/ethyl acetate 4:6). Yield: 100%; LCMS (RT): 2.37 min
(Method D); MS (ES+) gave m/z: 145.17 (E+). 43(B)
4-Chloro-IH-pyrrole-2-carbonitrile A solution of
wechlgyeilispyrrole-2-carboxylic acid amide (570 mg, 3.94 muowikameoo2047
phosphorus oxychloride (370 ML, 3.94 mmol) in pyridine (10 mL) was
stirred at room temperature overnight, then the mlxture was dlluted with
ethyl acetate and Washed Wlth 10% HCI (tW|ce) The anlc l

ArekrirepSodimost f R}H &
f\?le“gf’&lﬂlﬂ%dtﬁﬁ? L‘?Fﬁ’?@' ?:fﬁ‘é’fﬁ eFuearig
E ?ﬁ@lﬂ%}f ng(l Txa %:gri r ressure o
pu 1cat1on
CHIBYE: hf)%'wcfﬁ’oxy %ﬁr ﬂ% oxaml [ e The compound was
‘g?jsred follgy %g\?ﬁ %xQ% Qgggedure described in
E&e §c]h(§ St@ft'nﬂ puyole-2-carbopivilendiald: (4.7

;JT%M @&&%M@M@é&o A% A D). IBVB 1 DEDSLEDS Jnd 1
xﬁﬂ'ﬂf foH (aq) in THF (5 mL) was stirred at room temperature for 1h. The
{Sheai[ 34 ehlarar lidpieQdrddy it  padjosaciczakbeyl Maipe Hdinethy! acetate,
thegarboxyliclagcisktatibiiyd ester: AhmipdlUre of (She\pBoesnipeeotipaeiet, the
409 @187 am peat)irdetid ovoktHy) deoryelHbpyrroibined angaamittirredried
0B Ptk Qich(t1 $ iy 0B Fratiow ) - EOBHHEPRSE Rrgabgogic acid
vanaijamargsciordideviiohivas wed Fedhsaeristr foithust Rirthfasrsiiraten
HirhbherbChhe Goiveht ivasrdssvedbintyer %%Lhﬁh"ﬁtﬁ'éfre%%l Gad

partitioned between water and ethyl acetate, the phases W arat%{1

%@brgamc‘ﬁ@k? \i\?&%“(ﬁf@ﬁ‘% é{r ﬂ]”% Wiy hat@%a&l\% Befh

was purlfled EH‘E‘E’J 3 _ T etrol

e %%% ‘é‘i‘a? 39@ fgﬁ %“W%
E;% 'Of&a ch) %0 eH'Hﬁé'QiﬁSe was

d
%ﬂ’ 1N NaOH the organic iayer was dried over
%&%%&ﬁf&r%&? axad gﬁ@ﬂ']ﬁ) give a solid that was
pipglid "B;% %r&%”&%i%ﬁté@ tertchutyl estesBRMMDCRAVIEAOY, N The solid
Qﬂﬁ&l&&@%ﬂ?@f@pﬁ%ﬁahﬂoﬁ Qi ebANHE kidiexane selutienkdvasiaduedor
84 06 aaditiereactionmivixturenasal iweshtahwahsuhig oo temperéitmed
o stireddosdhavthie Bolvehtewassvaporatetiunddercirded prbpres surethe
tougivedheditied onpeuadiveiBiLdas used for the next step without
fighier pesification. Vel fulgtiantitafive; (cEMS (REPRID68GHE (REthcH8D)min
WEHESN) guve(Riz) 258.282:(#ARe YN --L/-I-c-....a6ro-.ii-YYiaoi-c Y1) [
SESINMEL(DIMA Q- A6, @HEMMﬁdﬁ@néﬁhegc@ﬁmﬁiﬁ Wék (ddd, 1H);

prshaketiioiloiinganEDrocsuisre destabeanin He 380 (m, 110); 3.39 (dd, 1HD;
3.27 (ddd, 1H); 3.14 (m, LH); 2.20 (m, 1H); 1.98-1.76 (m, 2H); 1.66 (m, 1H).

Example 45

{{8)-3-[3-(4-Bromo-1H- pyrrol~2~y1)—[1 2,4 oxadiazol-5-y1}-piperidin-1-y1}-(4-fiuoro-

phenyl}methanone
—0
53?\@/2”//&":-‘"@ e
N
H

45 (A) (8)-3-[3-(4-Bromo-1H-pyrro}-2-yh-[ 1,2,4]oxadiazol-5-yl|-piperidine
hydrochloride
The compound was prepared starting from 1-(4-bromo-1H-pyrrol-2-y1}-2,2,2-
trichloro-ethanone (prepared as described in Belanger; Tetrahedron Lert.; 1979, 2505-
2508} according to the experimental procedures described in Examples 43 (A), 43
(BY. 43 (C1. 43 (D) and 43 (B).
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Example 1(C), starting from
(S)-3-[3-(4-ehloro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5- yl]-piperidine
hydrochloride, prepared as described in Example 43 (E), and using 4-
Hdorelarzayl chloride as the acylating agent. The final compewhRgWasiozes7
purified by preparative HPLC. Yield: 31% (pink solid); [a]D" = +114.1
(c=0.80, CH30OH); LCMS (RT): 6.01 min (Method R); MS (ES+) gave m/z:

%@é&%{ﬁ“} A TP S L) s A ATy 576
i) (51(%—%{ ST TN
&a/srf : -ﬁa@é}‘ %i@ d'ﬁzeolp§ox 5],% %l% 64,

{(5) -3 {r%é“c@
E% [g/ri 9.9 yrroi-2-' iazol-5-
@sﬁiﬁ@l}%}ﬁ@%&f}@a@ -GR aras'\hmﬁwlﬂlﬂg A (4), and usmg 4-
l&ﬁiﬁ%&@a@mmcm@@ﬁgiwg%ﬂfcaﬂa%m %fqg&m@w SfiBled by
f@ﬁﬁ?x:gmbiaﬁbg'fﬁﬁ@) (sitiepaediasdesarbled-NEANRIE 2&HR) MBSind then
tissetvwestive IBM:(15 mL) and 9 mL of HC14N (dioxane solution) were
dtkdecdropwise abR; s’ tesultiignb<uie WS, SHIYEO@IQIT): 6.08 min
(biethedaRurd M EASShefkeagolivdatwWwrE Bvyaporated under reduced
[espRemvifiont (S3jparigim3-catwttie Nydroebl ey a.whi, 25);
Bohd athiad ) weBsusSe dHor 4198 ext]$te B wWithayt fthies padificafion. 44-3.21 (m,
PhiXtdrt S Spi Pl in?8-@ar BBitHifs ydriddhloride (11.1 mmol) 6-fluoro-
nicotinic acid (1.6 g, 11.1 mmol), HOBT (2.24 g, 16.6 mmol), EDCI.HCI
(2.13 g, 11.1 mmol) and triethyl&##@ie3te mL, 22.2 mmol) in dry DCM
20 mL was kept under stirring at RT overnight, under nitrogen
ﬁ%ﬁ @’@fﬁ*ﬂ@ R Wt 0 AR 50 AP AE st 6-fruoro-
B RS Na2CO3 (ag) (10 ml,, tW|ce) and with brine. The

organic layer was dried over so sulp d the solvent was
removed under vacuum®o-gi WESsi the\i =purified by flash
chromatography (silica gel, 8luent: D /MeOH 98: 2) to give 1. 36 g of

T8y-ti(e-omroymyridiseRpeatb frijdyvhipahiding-&iaarenioedo \Wskribed in
B0t 3267 RETHIE 2006 /002084 4LosahtidH-gfyrrol-2-y1)-[1,2,4Joxadiazol-5-
8pip¢6duo hydyeid mels-prarony s plosnitind i8-Eargrirte (15 Qmigising 6-
e rividinisndidgesusidydrebgitemine (50% in water, 160 uL, 2.6 mmol)
ﬁh@tﬁaﬁowwmﬂm %?eﬂwﬁﬁifd?mﬁl%e@mmmév@ﬁm@d,unh&ent
that was used for the next

wﬁ???jgg]Ftﬁl%?‘ﬁ’d’rﬁﬁéido%mé%@@u%ﬁﬁt&tﬁ%ﬁﬂé@ﬂsiﬁ%"hﬁﬁve

CF) 4-Bromo-1H ){rrole 2-carboxylic acid
353K), 6 (ppm): 11.91 (s br, 1H); 8.30 (m, 1H}; 8.01 (44, 1H);

721 (dd, 1H); 7.06 (dd, 1H); 6.75 (dd, 1H); 4.23 (m, 1H); 3.76 (m, 1H); 3.55 (dd,
1H); 3.45-3.27 (m, 2H); 2.25 (m, 1H); 2.05-1.76 {m, 2H); 1.67 (m, 1H).

Example 47

(4-Fluoro-phenyl)-{3-fluoro-3-[{3-(1H-pyrrol-2-y1}-{1,2,4]Joxadiazol-5-yl}-piperidin-1-

yl}-methanone
o)
. O/E"O E Nk(\__j
2 y
> N)\D i
H

47 (A} 1-(4-Fluoro-benzoyl)-piperidine-3-carboxylic acid ethyl ester :
To a cooled solution of ethyl nipecotate (0.5 mL, 3.21 mmol) in dry DCM (10
mL), 4-fluorobenzoy} chloride (380 pL, 3.21 mmol) and then triethylamine (496 pL,
3.54 mmol) were slowly added. After stirring 2h at room temperature, solvent was
removed and the residue was treated with water and ethyl acetate. The phases were
-separated, the organic layer was washed with IN NaOH (twice), with IN HCI (twice),
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A solution of I-(4-bromo-IH-pyrrol-2-yl)-2,2,2-trichloro-ethanone (4.7
mmol), prepared as described in Belanger; Tetrahedron Lett.; 1979;
2505-2508, and 1 mL of 10% NaOH (aq) in THE (5 mL) was stirred at
voomotermperature for Ih. The solvent was removed and theRértgR2iag02047
partitioned between water and ethyl acetate, then 10% HCI was added to
adjust the pH to 5. The phases were separated, the aqueous layer was

(S EaiRcied wih %’I@’& @tﬁyé?%&@gﬁ‘ﬁge%%{ﬂ&?s%ﬁ%g H&fA¥Rkated
RGN eSIBSHIRRALE 1A BRI HAP AU AR QMR HHRY Qe RCAD R iGtep
a,qgoyymg@mﬁgﬁﬁﬁ solid, which was used for the next step without
fertheragusifisationendeid164%5 L GMSHRTL R 134 mis (Methed:B)ixS280.3
(ESm))gave m/z: 191 and 193. 44 (C)
{(S)-3-[5-(4-Bromo-lI-I-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-
IAPBY6-fluorG{Fmintini3c finvethamend Al polidiien “afarboxylic acid ethyl ester
4-bromHMIy (idfesehimb oxylidiadic (184 vt @zrn@@ mipacilpwly added into a
(Shutiofs $iudro-Hpe mm@dm@% ey groRgEplise Aeith ctBye pBer APtidiFe:
(ol64mmphol), EDETE $20mglb. 9B ”{ mfé?r RgoBeB AFRATEIER: The
apdnTe (S"ﬁ“’lL)StW sﬁf‘red“ﬁétgt foorfPte Berfﬂtﬁ% o%er?ﬁ Prnéiso "eqz‘ilom
%@@%&}0%1 GW 0‘% J ¥ Eg%avgg.e&ogg : C%Z
d e
Gt Fé&% gereu iy t%j@%eg éﬁ . ﬂ‘mﬁﬁf e @@25535

C\%I’O | I%@
5&?% awﬁ%%ﬁﬁaﬁalg@gomg geéeaﬁ@@‘@ A d0e,
gwe% %ﬁ@@&ﬁ%ﬂ- dn aApicionayes, 9\4@%%@9@5@&%@&9@@@@

was Petermead. (0 F0Gsmiarpwavess Themelvent wasevanarates::
yodergruced pressure and the crude was purified by preparative PLC.

Yield: 1 1% (yellow oil); [a}p20 = +95.19 (c=1.2, CH30H); LCMS (RT): 2.80
princiMethod NJiubtS- ( ES-Flug e amday -6 & idittd-6).crb VIR, (O SO-d6
353K), & §piptiv 12 Bfusdr -4-uBrddénpthihiBebidifdeidcdthyx iR 2did, cthyl
Ker7 A 9 cotpdlHn B 1080, (126 )84 RBG(mind )y $:86r () 1)} andSttddot (10
iel)) 327 xﬁimeci H)r 34S@iverH e 20riaeH) Theossidre GausaMY; 19786 was
dﬁu@ﬂ gxed twice with DCM and then acidified with 6N Elto adjust
Iréi[@ (4 ﬁmm@ ?@m Iy estafoxiBiBs s N pRsaameyn asher
0’?6%3 g %ﬁ)a(é)%a{s@feéeéw TR SIESC[P eive

iﬁ%@?ﬁ%ﬁmﬁﬁ% A B RS e T2

fed as described in Belanger; Tetrahedron Lett.; 1979; 2505 2508)

%gcggm 9! ( §§§%§@e %ﬁﬁsgu% Jeacte I ATDIF AT -
PCPIL20GRA0R i (@aam% S3ipMethoek DY MS(ESE)eaveiso
WZ: 236 TAAMHW-hydroxy-1H-pyrrole-2-carboxamidine (209 mg, 1.67 mmol),
prepared as described in Example 1{A), HOBT (225 mg, 1.67 mmol), EDCLHCI (480
mg, 2.5 mmol) and triethylamine (470 pL, 3.34 mmol} in dioxane (25 mL) was stirred
at RT for 2h, then was refluxed for 3h. Solvent was removed, the crude residue was
purified by flash chromatography (silica gel, eluent: DCM/ethyl acetate 20:1) to
afford 135 mg of (4-fluoro-phenyl)-{3-fluore-3-[3-(1 H-pyrrol-2-yh)-[ 1,2 4Joxadiazol-
5-y1]~-piperidin-1-y1}-methanone.

Yield: 23% (white solid); mp= 114.8-118°C; LCMS (RT): 2.82 min (Method N); MS
(ES+) gave m/z: 359.1 (MH+).

'H-NMR (DMS0-dg 353K), & (ppm): 11.60 (s br, 1H); 7.46 (dd, 25); 7.25 (dd, 2F);
7.01 (ddd, 1H); 6.79 (ddd, 1H); 6.24 (ddd, 1H); 4.42 (m, 1H); 4.02-3.78 (m, 2H); 3.27
(m, 1H); 2.47-2.24 (m, 2H); 1.96-1.74 (m, 2H).

;%jﬁ%%
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45 (B) {(S)-3-[3-(4-Bromo-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin-
1-yl}-(4-fluoro-phenyl)-methanone The compound was prepared following
the procedure described in the Example 1(C), starting from

) Bolpri4zbromo-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5- yl]-pipergiPes 2006002047
hydrochloride, prepared as described in Example 45 (A), and using 4-
fluorobenzoyl chloride as the acylating agent. The final compound was

purified by flash chromatograpl:é %%%% eluent: petroleum ether/ethyl
acetate 7:3) and then by preparsfi . Yield: 26% (white solid);

1D217 +123.3 (670,73, CH3OH), LCMS (RT): 6,08 min. (Methad R): MS

%g%ﬂﬂggﬁ T PR M3 SBTRS G 3e6e
s bF, 1H): 7.45 (dd, 2H); 7.22 (dd, 2H); 7.06 (d, 111): 6.75 (d, 111); 4.22
(m, 1H); 3.75 (m, 1H); 3.51 (ddsdK); 3.4153.21 (M, 2H); 2.24 (m, 111);
2.04-1.76 (m, 2H); 1.63 (&i‘nikgziie d 46
{(S)-B-[3-(4-Bromo-lH-pyrrﬁl-Z-yI)-[l 2,4 @ ol-5-yl]-piperidin-I-yl}-(6-flu
oro- pyridin-3-yl)-methanone 0 Br Ng..>»~ ~-, N F'H The title compound
was prepared following the experimental procedure described in Example
4B(€), startingrFrpinotS)edf3idinbtermbdidiy rol 24 Hs&: oxadiazol-5-
yl]-pipérienhiipy efcchictiers-phepdied satberyiiearid SR8 mgle 250 i
Hehy el fusrbinisothelikidetisane EldrebLisieesting fitiareum ponpefature
WASSHIERF 159 HERHER Fsmateg HdRY esinead gursarretnd bowmiretpidroxy-
RPN By [t etrtatis! HRSEC WeteRE30% WhHIRF g it iyidiong)further

t : 2. i et N); MS (ES+) gave m/z: 419.9 (MH+).
%ﬁ%é&% % ')fpggp‘ﬁ‘gﬂ)hf%(fgﬁd(s}%h ) s AL P 86132
IH); 7.21 (dd, 111); 7.06 (dd, 1H); 6.75 (dd, IH); 4.23 (m, 1H); 3.76
é@;g?}_’ g’;’(smﬁgili gt%)%b%%%ﬁz; (H‘y'ci%olx%)pi%@% i IQJSlya}nggﬁc L 721%&' n, ethyl
(_‘1'_F|U9[9i%ﬁfbyaf{§-‘ﬁ¥+ﬁﬂl9{}§“ eeldhPIQles Yl it 1 0MA9IAZg)-Aryi-ging:
sidiot); Wirmethanane Qe éﬁ’d N 76(M)mmol), HOAt (850 mg, 6.2 mmol),
BediiEianra-herzovl)miRgridina-daatbandicsacidrethylesies Fodeycoeld 7o
BOUtIoR; ok ylrdge eatate; (QtS:H¥m Sigdpaeel iddry DEM, (18de0lirogen
dxflorpiebeTieybghidude (3 8aslwaizh minobhard therddiathy|aming,495hqg)
@84 mihploweee( Slewlynddded. iéereiirinie@vatr 0t tampPesasulent was
woiveed wasdae mexednandaheiresiduéiviastreated yiith-eater andbetidyhe-3 -
ciceratdicRawl pHudesiovdpat was used in the next step without further purification
Yield: 100%; LCMS (RT): 2.69 min (Method B);, MS (ES+) gave m/z: 296.24
V).

48 (C) i~(4-Fluoro-benzoyl)-5-oxo-piperidine-3-carboxylic acid ethyl ester

A solution of DMSO (120 pL, 1.65 mmol) in dry DCM {15 mL) was cocled at
-78°C under nitrogen atmosphere. Oxaly! chioride (140 uL, 1.5 mmol) was added and
the mixture was stirred at —78°C for 15 min, then i-(4-fluoro-benzoyl)-3-hydroxy-
piperidine-3-carboxylic acid ethyl ester (300 mg, 1.02 mmol) was added. The mixture
was stirred at —78°C for 3h then triethylamine (425 ul, 3.05 mmol) was added.
Stirring at —78°C was maintained for 30 min then the reaction was allowed to warm to
room temperature. DCM (30 mL) was added and the solution was washed with 5%
citric acid solufion (2x40 mL.), then solvent was removed under reduced pressure and
the crude 1-(4-fluoro-benzoyl)-5-oxo-piperidine-3-carboxylic acid ethyl ester was
used in the next step without further purification.
Yield: 63%; LCMS (RT): 2.72 min (Method B); MS (ES+) gave m/z: 294.24 (MH+).

48y  5,5-Difluorc-1-(4-fluoro-benzoyl)-piperidine-3-carboxylic acid ethyl
ester

A solution of 1-(4-fluoro-benzoyl)-5-oxo-piperidine-3-carboxylic acid ethyl

ester (189 mg, 0.64 mmol) in dry DCM (15 mL) was cooled at -78°C under nitrogen

atmosphere. DAST (700 pL, 5.2 mmol) was added, the reaction was allowed to warm
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separated, the organic layer was washed with IN NaOH (twice), with IN
HCI (twice), 64 WO 2006/123257 PCT/3B2006/002047 and then with
brine. The organic layer was dried over sodium sulphate and evaporated
wdmnsactzsed pressure to give 881 mg of an oil which was pSedBznse2047
next step without further purification. Yield: 98% (oil); LCMS (RT): 4.57
min (Method D); MS (ES+) gave m/z: 280.3 (MH+). 47 (B)
SoFeE0 kidiuaie;baszavhRipeliding.dearboxicAcid efanlesiermr) was
lntitdD Sl KhsalitinoninTHR & MLH3548 NimalDwas stowly addedinterganic
sejutiorofideeflaoieisenz md)-pipesidinasdgathox yicacieietay | @stefire and
B8lcmde 336iffumol)! ikdiyoTtiEe20yiHpipetdies BtafBEylunderdnittogesnter
atasosphérdheniest sshutidthovafstisrgriefica8&for |h, then a solution of
Nglso A eibEA4E {BSuIgRIdeidoxi Y, M3 Efmhety meley T4 TBHt))
was slowly added. After stlrrlng 3h at-78C, the mixture was allowed to
@to rooﬁtéﬁb@f‘é‘l‘ifﬂe 4rilrcearbenzs t’%@ﬁ?«f@ﬁﬁérﬁﬁ@?@@@éﬁﬁ%t IN
@ng gégig%@@ SEtvRerrasnremyveRiHac T acid
e Sted Wit PICPARY 59 0.1? : %’é%"}\)v’@rgl% fERCY10/L
i The Sraaneeisies % ?’ﬂ%ve ler
Cé:lllce ﬁ% Sfillv & 1‘ 118 WaS SS

. Qrganie a.(yem.t\]ll%saL |% Ver S% i t%m nd&y %g %&; i dto
VBT, fUE BT ludles m2§é4§% 2 Slepulirout
@eﬁa@dpu%ﬁ@%ﬂ et'taé'\!,e ﬁg%&%f im0V Hl%d@
EMS KB 2t %&’ﬁs@c‘ﬁn tﬁ@ﬁegt WitAdut @rther purification.
%luom%(&@mm@%@&%&%ﬂ%&p%@&@%@ﬁ%&&Obﬂ@m (Vsses %
3-fluoro- | -(4-fluoro-benzoyl)-piperidine-3-carboxylic acid ethyl ester (3.1
#ariB)) and NAQHIREreg 3-16Hpmetlin-waia (il ratjescseiianst (40
mL) was refluked} {Gt-Bho:Solent wasthenoaved. The residue aqueous

layer was sfitutied with WEteyrwhshedrbwiceilwith D€ Mrind Shen anidifipdand
Widr e adneo (A8jastqtheepHi fo3l nfthe2ddieousdbyer whsnektfaste chivithwas
EsEnked Herothaties wereolverihieas witonedemdnogdived quisure ol pfrete-
%&%&ﬁa&%&%@% di esé%lref%"g% PRy %ﬁ ﬂ@wcséh@ fluoro-
Doy e L;ermsémc 4454, ﬁ% Hage)Hs

5 mg, 0.87 mmol) in choxan (60 mL) was sttrred at 50°C

e e

e %ﬁ%@%@ figq o %g %gﬁ m% o

sz} Ny as dried
e%pws@@§ e!%%m tl@v @meb%dlﬁﬁbemﬁl de was
FRELHG) {80 mendiseapol) anch thethylamine Qe’t—h %1&1 3*@) and
dioxaperidbemi) was stirred at RT for 2h, then was refluxed for 3h.

Sdie NS RIBOedica OMleRaSidue wis (RaHiRoNDY NIBSIES+) gave miz;
siTaniMegiaphy (silica gel, eluent: DCM/ethyl acetate 20:1) to afford 135
GO -AdS BRI, S fomo: 3434 Lbpwinl-294)da, 24]oRadierplz ),
6.96 (ddd, 1H); 6.75 (ddd, 1H), 6.22 (ddd, 1H); 4.40 (m, 1H); 4.15 (m, 1H); 3.77-3.50
(m, 3H); 2.80-2.56 (m, 2H).
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5-yl]-piperidin-I -yl}-methanone. Yield: 23% (white solid); mp= 114.8-118C;
LCMS (RT): 2.82 min (Method N); MS (ES+) gave miz: 359.1 (MH+).
'H-NMR (DMSO-d6 353K), S (ppm): 11.60 (s or, 1H); 7.46 (dd, 2H); 7.25
Wz(%% blns4.01 (ddd, 1H); 6.79 (ddd, IM; 6.24 (ddd, 1H); 4.4 §1§% gﬂl’ 047

02378(m 2H); 3.27 (m, 1H); 2.47-2.24 (m, 2H); 1.96-1.7 2H). 6
WO 2006/123257 PCT/IB2006/002047 Example 48
{3,3-Difluoro-5-[3-(1H-pyrrol-2-y|)-[1,2 4]oxad|azol -5-yl]-piperidin-I-yl}-(4-flu
oro phenyl) _methanone n' N HGEBREEE 48 (A)

rox 3-ca lic ac | ester A solutj no
o S L o O .68 Rl A s ore-
|n absolute ethan I (8@IBL) was stirred at room temperature
overnlght The solvent w diea/uu uced pressure and the
crude 5-hydroxy- plperldlné‘a-s carboxyli %yl ester was used in the
next step without further purification-"¥eld: 100%; LCMS (RT): 0.63 min
4#4&thod D); mmm@m@mmmﬁmuwwna 48 tert-butyl ester
1-(4-Fryspduben 26 o3 chyipesidnpi betithnsylcaridoteylibupidath b steg, 4.2
HBalre 6*}5%% gﬁ%‘@ﬁmm@@é@ﬁdﬁ’@n@c&m@@m@m@@@ DaBl $403
Enﬁﬂm& 78 %‘&i&féﬂosrw@mémmweﬁ@wb@s@lmgems stirred
EFnH?o f‘Eé@PH'e:ﬂ(&efsl ff%fﬁ&; %Wgﬁ‘fﬁﬁ’ep@s?uﬁﬂaﬂéﬂ%ﬁ%ﬁ
B i BW%&%@’F&E}?%?@ and

%%v unagr ﬁr‘éé%l%'% °v§ h Tr%gﬁ (%’I% &F S

e TRATHE) Sﬁgeﬁg?éhbum

0 0 ngder. v. giv
E%Lﬁy@% oyl)-5- hyd;%(:gky plperldlne % g@rt;{c%%/ c%%{ld Zfiuli[gzl@r’ 0

that was used in the next step without further purification Yield: 100%;

ACGWS (RT): 2659 misMerbad BeMehEShganp 1% 288 24eAME) 48.:
(C) 1-(4-Flumenbenzemhr5-oxo-piperidine-3-carboxylic acid ethyl ester A
solution afiMSEr (12Qimeh5mamopijReiinD CMLRME Wasosied aber
(178G ufidemmitodyén dtnaSphe3n @Xalyhebleidr140 Pig°L SuRimOoRwase:
agdderhand LHSIMK (el vira ST8T T el a7 8 G fomdbalinyaherdded, stirting was
majaidloet oty s hy thox PNSige i@ 3-pdrbbiyticabidvethjbebterided.
Teogwigire vesnson was Eddettr TRemiixtie: Wa <Bfred Atwa8@dibxI3Mhe-
rgREtoRi B MaTisE (a5 B gsrm eI wWaksd 6 veriimy wd redvaduced
RaTHES ﬁﬁif&%@qﬁﬂﬁumﬁéwéa@%m%mwm t@%ﬁﬁ&@% mL}). The

combined organic layers were dried over Na,S0;, then the solvent was removed under
reduced pressure and the crude 5,5-dimethyl-4-oxo-piperidine~1,3-dicarboxylic acid
1-tert-butyl ester 3-methyl ester was used in the next step without further purification
Yield: 100%; LCMS (RT): 6.39 min (Method D); MS (ES+) gave m/z: 286.2 (MF+).

49 (C) 1-(4-Fluoro-benzoyl)-5,5-dimethyl-4-oxo-piperidine-3-carboxylic acid
methyl ester

A solution of 5,5-dimethyl-4-oxo-piperidine-1,3-dicarboxylic acid-1-tert-butyl
ester-3-methyl ester (200 mg, 0.70 mmol) in DCM (5 mL) was cooled at 0°C. H(l
(4M in dioxane, 1.5 mL, 6 mmol) was added and the mixture was stirred at room
temperature for 1h. The solvent was removed under reduced pressure and the crude
was dissolved in DCM (5 ml). Triethylamine (293 pl, 2.1 mmol) and 4-
fluorobenzoyl chloride (99 ul, 0.84 mmol) were added and the mixfure was stirred at
room temperature for 2h. The organic layer was washed with IM HCI (2x5 mL), with
NaHCO; (2x5 mL), then it was dried over Na;SO.. The solvent was removed under
reduced pressure and the crude was purified by flash chromatography (silica gel,
eluent: hexane/ethyl acetate 10:1) to yield 1-(4-fluoro-benzoyl)-5,5-dimethyl-4-oxo-
piperidine-3-carboxylic acid methyl ester.
Yield: 21%; LCMS (RT): 5.28 min (Method D); MS (ES+) gave m/z: 308.16 (MH-+).
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room temperature. DCM (30 mL) was added and the solution was washed
with 5% citric acid solution (2x40 mL), then solvent was removed under
reduced pressure and the crude
wtddiooreedrenzoyl)-5-oxo-piperidine-3-carboxylic acid ethyPeStEBavEs102047
used in the next step without further purification. Yield: 63%; LCMS (RT):
2.72 min (Method B); MS (ES+) gave m/z: 294.24 (MH+). 48 (D)

ifluoro-l;(4;f %ﬁ%@ﬁ%
gggl(lﬂ%on of 1- gg%&%g&;%%%%%&ép g%%%pg%l%e 3- callggoxyl%ﬁ é‘é%'cae%%%?ﬁ

ester (£89 Mg O8bnMa) NdryddfeMdi i) vaseapied -akojSbekmeer-
RibRESN: abMosRhsIGsRART M L Sinatinel)MaEs added, thergactianmg,
w26 pHaned404eH N T66 MHLR0RE 5A328 AIREGTH BRORG/0020471 Tantaotien
tesaperédiungl, thess stitdin Wassniaintaivsd ovensihhdChtBOdmidswas, the
achde ovamdi s wol it ety asaiwés etiweithe8 96 Rla RE G81(a@Xx §2x4D ite) crude
THié-deganicaypd-dvhsddeictSoirdinHnSonetidere sorrebrwhs rasidveaethy
efieforaedrctd Presedraanitine Sider purification.

slénﬂw&l LA MR rRBen3 o) tpim dhidithe s Bar YRy RE S0 eaYRy Mgttt 0-29

Used in the next step without further purification. Yield: 96%; LCMS

3.29 M thod B); ES [z:.316.22 (MH 48 (E)
é’95£ |fluor(;n T ﬂﬁlﬂ)’ 806% r? %i% %mcﬁpbb“tffﬁ%n oilol B§§8 ﬁ%n Of
5,5- dlf| or ? £ erldlq rt{))oxy g 1
%?%ox E ? ﬁm@ %ﬁ"

"i&%ét %[x% é“(!%%@'}]zﬁe e{lé &,p0l Y@’? ﬁﬂﬂél} were
E%LHJ:QV Qﬁl{ee é@%ﬁ%m é& @ %""tﬁéﬂ:ﬁ@%ﬁ%ﬁ was

%&@emwm@ Shaes.adder dg.adivsiihe o 1a2sdiheeatentsPhasRier
Yéascextpasiaso it AcQRHESK1OM ViR 1BReseMbiiEd DIYanyayels .82
wenehowed et Mad H0 A anddhesabmat warenovsol middhsedliged was
diksstvathlNENT udé waSheifrahob 26l dia-tiendgy Jipipatidinéaer was dried
oaeh OkyiOacnes uskdrnthe mextyste podethcasdthied heessurfidaormdtelds
9B8ifiet O 8aiR Threstagimplivi itiod BY; MS(E I Havisthato! 288:18t0 yield
(MiH#yongbggyoyl)-5,5-dimethyl-1,2,5,6-tetrahydro-pyridine-3-carboxylic acid
?ﬁlﬂﬁﬁﬁ%ﬁo-S pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin- 1-
REHOA TN pet yg. ﬁﬁﬁ”&lé@%&%&%’%ﬁg dn
mL, 54.3 mmoI and hydroxyl mine, (50% q sol 13,3 mL, 217.2 mmol),

o dfanol (1§0 E“\Rfé’s Fefis éi’ffdjruﬁ]ﬁ dé?ﬁ\}eﬁ (55movedam‘d
under tieducela1 d oxy: : f sopamidine. A

d‘?d\ﬂ
g - f°' zﬁf uilé) 'PS” bo 'rC ?ﬁ? mg,
Qﬁ% @ 1, 44 %é?n%@r%e)
mlﬂi%ﬁ@ %@QH%H—EW&& irked alplGqlok

dRER: was removed
QidiRyteale-2earhoxamidine {80y .9 2BmetebkasAddedsitica
%epl H&@'M&W@ﬁiﬁ“é{&@a@t £000) iRMparture-floddaysolinen atdahy!-
oueKHahts-theselieatiwastemawed under reduced pressure then the
oridte yvas: pamtio e aiveen(Ke@it BRAVMER@ STheatwanlay2se. Diofelti+).
separated and the organic layer was washed with 5% Na2CO3 (aq) (2x10
AL )Gvith bringtixaOl rit-fams-Hrenwlas drididethyl-piperidine-3-carboxylate
To a solution of l-(4-fivoro-benzoyl)-5,5-dimethyl-piperidine-3-carboxylic
acid methyl ester (43 mg, 0.15 mmol) in THF/MeOH 1:1 (5 mL), LiOH (4 mg, 0.15
mmol) and HyO (100 pl) were added. The mixture was stirred overnight at room
teroperature, then the solvent was removed under reduced pressure and the crude
Lithium 1-(4-fluoro-benzoyl)-5,5-dimethyi-piperidine-3-carboxylate was used in the
next step without further purification.
Yield: 100%; LCMS (RT): 4.02 min (Method D); MS (ES+) gave m/z: 280.26°
(MEF+).
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over Na2S04. The solvent was removed under reduced pressure, then the

crude was purified by flash chromatography (silica gel, eluent:

hexane/ethyl acetate 70:30) and by preparative HPLC. Yield: 14% (White

Rewder ) LGMS (RT): 2.9 min (Method N); MS (ES+) gave r@@mﬁ??{?}omn

(MH+). F-NMR (DMSO-d5 353K), S (ppm): 11.48 (s br, 1H): 7.64 (dc

2H); 7.28 (dd, 2H); 6.96 (ddd, 1H); 6.75 (ddd, 1H); 6.22 (ddd, IH); 4.40

% 111); 4.15 (In, 11-1); 3.77-3.50 (m, 3H); 2.80-2.56 (m, 2H). 67 WO
081123251 Fehnmpdoderdd 0k Esdmpie-4h2.4Joxadiazol-5-yl]-piperidin-

ihelt e
g e ??h’(‘fﬂo o M%%%%'sggfsy;] et
B
4550
i

e @a?ept?ﬁ? i iR s
A0S0 iy

l 3% t P%%“té?
Y me\{v%% ole g’ % rf¥|r eré;%a &anl\fcﬁ%edm
ﬁ ol wei 2l @f B8 oved
{B&‘éyﬁ%&{\l@@%{% 3&1%9 é%ﬁ@e%ﬁs EE%%@AH‘%%S\@@ rEAYERLNARh 5%
f@ﬂé@ﬁ%‘aﬁe{‘é% rgranghih @r@%aﬁé@%ﬁﬁﬁ%ﬁ%‘ﬂ%ﬁﬂ%ﬁ%@ B8 was
%ﬁ%bémﬁn&’ﬂ%e%@e@yﬁs%d&/@ﬁ%&ﬁ&%ﬁi@&%&ﬂﬁé&f%m%lﬁyﬁfoﬂ%@ﬂ%
averNaPSOd T e solvemamasgemoved under reduced pressure and the
Shatle 803sdimethybddpxocpipsekine J-camoxyhiteacid Mt otyESstenwas/z:
Bsed (iviltie)next step without further purification Yield: 73%; 'H-NMR
(SOXCAR, GORNSIG ) I0E)(S Gl U545 (94 )] )50.40 @id) 23140725, @HI)2E);
8.95( (L. 2TD). 64D (BY.5, BoDirétluld - 4 Foxd-pibenidibi; B, 3l diwaibbxylodoid LH);
B Er3Hityie SE), 30Methitstbr A(ddIUEiDn L2 (s, 3H); 0.96 (s, 31D
- 3,3-dimethyl-4-oxo-piperidine-I-carboxylic acid tert-butyl ester (1.8 g, 7.9
mmol) in dry THE (30 mL) was c%@@&?l“éS%C under nitrogen
atmosphere LHMDS (1M in THF, 9.5 mL, 9.5 mmal) was added, stirring
“ﬁ%‘a.ﬁkg {é%%[é i ﬂﬁ%éﬁf@m‘:‘%@m@ eSS HR Was
BiBtHgada “PFHEMKtyre was sfirred at -78C for 10 min, then H20 (30
mL) was added. The rea |0*19—Vo¢51;al owed(to arm to room temperature.
THE was removed under redﬁuceﬂ présstre, 1he the agueous phase was
extracted with ethyl acetate (3x30 mL)>The c pined organic layers
W¥r® dried oﬁﬁﬂ@@@’@mlﬁm%ﬁﬁ%&mbﬁﬁduced
ressufesahtiithe ERMES B-diialnyiod ?dérférm@ql\é@r%%b%ﬂwa%ieﬂ
OtethSbGt %@E@M E5et Whs isween! P@%@é?éte"pﬁm

%}ﬁ .%%36}@1 S B B tieh ugﬁe§53@0§5%%§m$

?{Sﬂy&a de ci th olu m;t?é/ 1o W, aam slowly

0 room erzﬂureyl erx stm 1on W&k approx 50
mlL of DCM then washed twice with 10% c1tnc acid agueous solution, then with
water and with brine. The solution was dried over sodium sulphate and the solvent
removed to give the product as a pale yellow oil.

Yield: 100%; LCMS (RT): 3.53min (Method A); MS (ES+) gave m/z: 244 (MH+).

50(B) (8)-4.4-Difluoro-N-Boco-pyrrolidine-2-carboxylic acid methyl ester

A solution of (S)-4-0xo-N-Boc-pyrrolidine-2-carboxylic acid methyl ester (1
g, 4.1 mmol) in dry DCM (10 mL) was cooled to —78°C under Ni, and then
diethylamine sulfur trifiuoride (1.95 mLl, 16 mmo!) was added. The mixture was
stirred at —~78°C for 10 minutes then allowed to warm to room temperature and stirred
under N, for 2 hows. Ice was added and the solution was then bagified with 5%
NaHCOs (ag) and extracted three times with DCM. The combined organic extracts
were washed with 5% NaHCOQO; (aq) solution, water and brine, dried over sodium
sulphate and the solvent removed to give the required product as a yellow oil.
Yield: 99%; LCMS (RT): 5.03 min (Method D); MS (ES+) gave m/z: 266 (MH+),
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methyl ester A solution of 5,5-dimethyl-4-oxo-piperidine-1,3-dicarboxylic
acid- I-tert-butyl ester-3-methyl ester (200 mg, 0.70 mmol) in DCM (5 mL)
was cooled at OC. HCI (4M in dioxane, 1.5 mL, 6 nlmol) was added and
e awdaseswas stirred at room temperature for 1h. The soREHRN8Es/062047
removed under reduced pressure and the crude was dissolved in DCM (5
mL). Triethylamine (293 L, 2.1 mmol) and 4- fluorobenzoyl chloride (99 L,
0.84 mmol) were added and the mixture was stirred at room temperature
prcah. The WW@@ﬂﬁBﬂW@@%W@U (%3 ML)matiths  ester
NaHCO3 (2xgmibiedberdt was dried over Na2SO4. The solvent was
removggLyadeitieduseRRIppsundiand-theerytie wed pueified by:fagos g,
£hromatdgreghyliésilicadgr], Tel et viiex ane/sthyliacetateNL0fd) 36 yigtd The
shifésfl varorbeozal/ - &-dinvethyind bxoepiveritine-E arBdxOit, &eided onto
ety estexcielt 2404 CMELRT) MO i Ex6dH thyn MeatgE S4h 5%
EyenivizOBOS1kGs gt a6 WL JO 8112 SRS RIOrT (58PB06 [BORD AT 49
-4 I LRI DEREL Y02 Wi e s s Adinbéthifipip srie re 3 e Bdkitic

acid methyl ester To a solutlon of .
io@}fluoro bé‘ﬂz‘b r Blidine %ﬁ{é%y %Pﬁ gxglcﬁ;er

methy Fagtbrhiss! ere
?ﬁ ?Nﬁssﬁ é‘§‘§g€ ; 18%?"oo%bf3 ?ﬁ‘%era :%V:g af;t:é

feggzﬂxg &; qu%ﬂ’@ I550lY 'Ebﬁlél}( RERAIE 300 Washed s
3 qugxhca el cartridge, eluent gradient: from
a-Benzeylof: b QXY R HIMSIBYEPRENGING- 3rcarho i aeids
ey estekmassugadi thes nexinslep without further purification. Yield:
%&?%h%%mm@@m(m@@ D); MS (S ¥ rgave/m/nEaaes.
+ b
368y Fluoro-beRreylh)-BbrgmeaiiybiBdnGiteitahyaoypysidine-3- carboxylie -
acid nfgitiyihe 830 Angp|Bifiannafl) was dissolved in dry MeOH (10 mL} under N
Anfiftncrbidbnzo yhlt: by efok)-h Sdifitmethil-oméndineligingativeryticy ieigrid
methylesstef768mmd, 0 mmihiol)in BeWH( {00 wascsltpatwacstiored
tnder tNedeylZrhines(380 {hep trg AomieN) 98 WISCYEE0Bder VMM Spaveraic
aeidlaguepHE M%am(%@%ﬁ a8 adpg it ﬁéﬁ’gfa?e%*fasﬁdtﬁ@?? fifrges Wﬁh

?ﬂ X so? Wﬁa%%}% ST RS e oed ter
“%i?i

@&Rﬁ%n%f‘a@%é%@d%ﬂ%ﬂﬂ%@ﬂ @‘é‘PN spRial adeth !
%@Nfé’ﬁt fm é?édfaﬁ ‘é"? %ﬁe gu % %né{'n / (sﬂica tg:
) apgFe foexagiciny] aqpiate

Heﬁ%%

kg &%rg;po . was, diluted yuith DCM

anﬁ W&S% WI g Vil ﬂ@rﬁ% (%[géﬁ gspg e\?ewna% neamg?egg
O4 then e solyen) wasremaysd ypdgyreduced pressure. The

Cru e W@ﬁm%‘fi@%ﬁz&@Q&'B&S}Iﬁt%@{??%&%'!ﬂ&@rq%ﬁﬂgr&t 25 mmol) and

Methanal 4 110 diissolved in 1:1 dioxane/water (10 mL) and stirred

Av%nfgil@ rorhen Ry Bty 182 i detiahydeewyidinen3amaiopedided

aeddinmeshir estaf-atield 148tk MG H BT A4 86 HmicoMetbd dddnid Sx tracts

By ghve with: RER, 241N bive}. sodium sulphate and the solvent removed to give

the product as a white solid.

Yield: 97% LCMS (RT): 2.7 min (Method D); MS (ES+) gave m/z: 130 (MH+).

50(G) 4.Fhuoro-1H-pyrrole-2-carboxylic acid amide

Carbonyl diimidazole (340 mg, 2.1 mmol) was added to a solution of 4-fluoro-
1 H-pyrrole-2-catboxylic acid (230 mg, 1.78 mmol} in MeCN (10 mL) and stirred for
90 min. Concentrated NH4OH solution (2 mL) was added and the resulting mixture
refluxed for 90 min. The solvent was removed, 10% citric acid sobation (10 mL) was
added and the solution extracted three times with BtOAc. The organic extracts were
combined, dried over sodium sulphate and the solvent removed to give the product as
& white solid.
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49 (F) 1-(4-Fluoro-benzoyl)-5,5-dimethyl-piperidane-3-carboxylic acid
methyl ester To a suspension of 10% Pd/C (20 mg) in EtOH (10 mL),
1-(4-fluoro-benzoyl)- 5,5-dimethyl-1,2,5,6-tetrahydro-pyridine-3-carboxylic
Reldonethykester (125 mg, 0.43 mmol) was added. The MiX{Rheas 00204
hydrogenated (40 psi, room temperature) overnight. The mixture was

then filtered over a celite pad, the solvent was removed under reduced
gressure and the crude was purified by flash chromatographyésmca Eel

m%é%&&%ﬁ%@&@&m@%ﬁ% IS (ES+) gave m/z:
}0 quorob 5 dlmethi %e”d ine-3-carboxylic acid methyl
ﬁ o B i P}’g“%; R A i
n ES‘ o % R R
%¥ }aﬁt H&Q&r RE-FGARRY, &1@‘%%!}1%%% give
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room temperature, then the solvent was removed under reduced
prgssure anditimerodehidtbin H-pyrrole-2-carboxamidine
1-(4-flu6te-Hedrowmined ivietiol - pipetiding-3-eatb Aty lataclyasdssatiied thea
st stey Without-iftherplrificationitield.72008) ;1 LLGMS[RE e A=D1 rifinnL.)
MetivottDYnS (EBx) fgavd.nike 28D:86 WHHEMESEWARO0GIRB2%Wd the
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8OfetiorAnadhg solveRt éé!%%ﬁ@@{&g gv&q eniedyced Bresswe hendheyin
waide wesshissaieddnida %@%@’W@ﬁﬁ@@ﬂﬂﬁ@o@ NadGA3 (B8R XRiphate
iﬁ&%hl@@iﬁﬁa’@iﬁd%@wgiﬁeddl%@wﬂﬂﬁ@m&mﬂ therselventwa® oraphy
(amaved unddsteduead gpiersuraanhineneratel waspurified by fashe/ethyl
atemangeapiye (siloh @get ;dtiagrt DEMbnethatahnO8:AonYiele:(B0U) and
KeetitbisclistpleCMS RTIG.09 BinniM ethodiblrii G ESiogalierdivent was
Be®gefViad )t AR (BINSOE6 B53KE D phasl): diratagedraph) (150 gel
cerdries); clups (epadiemy: S0 iedndiag. 7es (e, 100:0) 16 exqaielcthid) agetite
RZQnie 367@ Aiodye}a8 awitie selg: 3.21-3.04 (m, 211); 2.00 (in, 1H);
igldl: G SBIXS - Smacead Iy MR ARie sy m/z: 337 (MH).

@f;f,pﬁﬁ@ﬁ& 3 oo prol2 1.2 dradasol Sy
ifluoroacetate salt
(8)-3-[3-(4-Fluoro-1H-pyrrol-2-yh-{ 1,2,4]oxadiazol-5-yi]-piperidine-1-

" carboxylic acid teri-butyl ester (200 g, 0.59 mmol) was dissolved in DCM (5 mL)
and trifivoroacetic acid (2 mL) added. The solution was stirred for 30 min and then
the solvent removed and dried under high vacuum.

Yield: 100%; LCMS (RT): 2.6 min (Method D); MS (ES+) gave m/z: 237 (MH+).

50(L) (4-Fluoro-phenyh)-{(5)-3-{3~(4-fluoro-1 H-pyrrol-2-yl)-
[1,2.4]oxadiazol-5-yi}-piperidin-1-y1}-methanone
(S)-3-{3-(4-Fluoro-1H-pyrrol-2-y13-{1,2 4joxadiazol-5-yl]-piperidine
trifluoroacetate salt (104 mg, 0.3 mmol} was dissolved in DCM (5 mL) and 4-fluoro-
benzoyl chioride (49 pl, 0.4 mmol) was added followed by triethylamine (125 plL,
0.9 mmol). The solution was stirred for 1hour, then washed with 0.1 M HCI solution,
with 0.1 M NaOH and the solvent removed. The residue was purified by flash
T2



FN_O HN"..AN .50(A) (S)-4-Oxo-N-Boc-pyrrolidine-2-carboxylic acid
methyl ester A solution of DMSO (1.38 mL, 19.5 mmol) in dry DCM (30
mL) was cooled to -78C and oxalyl chloride (1.65 mL, 18 mmol) was
waded Aktar stirring at -78C under Nz for 15 min, NBoc-traRS 1IR3 drcieg07
proline methyl ester (3.07g, 12.5 mmol) was added and the resulting
solution stirred for 4 hours at -50C under N2. Triethylamine (5 mL, 36

&?f&%@r added.and the soltign.aliwad te WarhalanditonQemke 100:0
{SHARES a%@z@r@@@@@ 0&9&% Jridewsoltionmasdliluted with approx
DRLiakgef DG kthen yas tywﬁfewm 1% eitgie agithagueoussalation,s4

ihe gﬁom f\/@r@g\ggrg ine/7T Bsosoutigmywas dried over sodium

Syl BRkhe sekent yemavedito Diveiherprodusias apateetiew Bif);
& @lféml@ﬁ%sl-S@M«S (B} 1.225@minHlethoiA N IS (BS#), 0ave Inie: 244 (m,
1M+ 24 50 BIS)-d34 DifluprorN: Bea-pyrmaligine-2-carboxylic acid methyl
ester A solution of (S)-4-oxo-NBoc-pyrrolidine-2-carboxylic acid methyl
ester (I g, 4.1 mmol) in dry DCMEa®pielj was cooled to -78C under N2,
and then diethylamino sulfur trifluoride (1.95 mL, 16 mmol) was added.
(Brve ifktone vheny tBeb 4B - lurse-16imintka-wbh Aiblveiier ekl
v@mndu@rhpé}anﬁbﬂaﬁ@stlrred under N2 for 2 hours. Ice was added and
the solution was then basi r@% NﬂHCOB (Faq) and extracted three
times with DCM. The combiged d*rg'é‘ IC &Xtra were washed with 5%
NaHCO3 (aq) solution, water and brine;dried~eVet sodium sulphate and
(Bpm@nﬁmﬂﬂyﬁeb;@rg]@ﬁheﬂregmweﬂimmjeﬂéfpmeyeﬂnw dififMiglzhcetate
20061 0CMS (R B IprvipatMeth dasBrjbid Su ESH) rda 8y was Gligyiiey in
POEW 2006/ 12825 A RETHRPe0s002047ds () 1L, 0.4 mmol) was added
{S)etvad Difl uordpyaroliginé23 - gérb%ﬁyﬂm@éid?he Pé@ié%?lﬂﬁ@ﬁ%ﬁ@tdﬁ@uf
(@Wﬂm&%}b@h@l&m%ﬁ#@& 3‘1‘@8 fgwas
P ern Gl ES A1SS Bijee @A TTadabls fiap! ah@%%aaam N’Z‘-fé? epFHIAEe:
ﬂﬁ@%ﬁ%%tﬁm@ﬁm@a%mﬁ%b 5%8%?’&&‘?&&@0%@&%8}9‘9 give

m%@@qgﬁé’dvﬁﬁ%sﬁﬂ ion exchange column, was
g@%@mﬁgﬁpamg%ﬁ@o% il tl: T—| EAY s Sy T
s @%514 ﬂgéo/ it
’648 bt : l m f& yre
ch%drf(lﬁé "'%'m:%g,ré o égjd)tlét émlne 4trrr]1¥nol) V\fere Y

added to a solution of (S)-4,4- dlfm @Ildlne -2- carboxyllc acid methyl
ester trifluoroacetate (520 mg, 3.15 nmlol) in DCM and the resulting

DethiEp MRS sty ord 4483 wasiWashep fdae ithyT]-
ﬁﬁ%%ﬁé& mﬁﬁ 5% N%lﬁggs sglmﬁnn a%d with brﬁé}

dried and the solvent re reS|du was purified by flash
chromatography (silica gel ﬁojfjg@ient from

52(A) (8)-3-[3-(4-Fluoro-1H-pymrol-2-y1)-[ 1,2 4]oxadiazol-5-yl]-piperidine
hydrochloride salt

(8)-3-[3-(4-Fluoro-1H-pyrrol-2-yD-{1,2, 4}oxadiazol-5-y1}-piperidine-1-
carboxylic acid tert-butyl ester (120 mg, 0.36 mmol) (prepared as described in
example 50(J)) was dissolved in DCM (1 mL) and 4M HCl in dioxane (2 mL) added.
The solution was stirred for 30 min at room temperature and then the solvent removed
and dried under high vacuum.
Yield: 100%; LCMS (RT): 2.6 min (Method D); MS (ES+) gave m/z: 237 (MH+).

52(B) (6-Fiuoro-pyridin-3-yh)-{(8)-3-[3-(4-fluoro- 1H-pyrroi-2-yl)-
[1,2 4joxadiazol-5-y1]-piperidin-1-yl} -methanone
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hexane/ethyl acetate 100:0 to hexane/ethyl acetate 70:30) to give the
product as a colourless oil which solidified on standing. Yield: 76%;

LCMS (RT): 5.2 min (Method D); MS (ES+) gave m/z: 320 (MH+). 50(E)
d-&hieEa2hk-pyrrole-2-carboxylic acid methyl ester Sodium (330mgheAa2047
mmol) was dissolved in dry MeOH (10 mL) under N2 and then added to a
solution of (S) 4 4 dlfluoro N-tsyl- pyrrolldlne -2- carboxyllc aC|d methyl

ester (765, m oI) in,dry McO mL), The so n Was tirred
und ré H K tRER'H) 5%0 ? & t@“
CIr c aC| §U SO e gl ﬁre uIn i }
B}%% oq%“tiestpviv; dmé t@em et %E"C %ﬁeﬂ

QusES enkaIQuEd; e FEsidu Sixr :
by ﬂ tentetegt a‘s@eqe%\ﬁ tﬁe &l lmigr@ RaON

§5@t§ﬂﬁe>&@@@/ %5@%@%%@5%1:]1@919\(@3 e;Qg{ @Q%&%Jép%ﬁ 1% Y @iash
theﬁ%%z@s@malg@%&é@@tﬂz&@ iekifeM SHEH hedah iR Methad B):o
M EetaRigavedntz 30 M-Lhels pEQ&Eatéslatt@t@aﬂess gum.
eyrroies2iedrBoxyiin aeieh. 4- Kheongs H- oMo I8 2y carbp xyic (deieh haethy hvis
ey 2adning 3EEBH mimel) and NaOH (75 mg, 1.9 mmol) were dissolved
- N diosageiwaies (i) siphandistirred bovemigiti The SolvenbwRs, 11);
Teanaied HEOS@ Sitde, atiy aqueauRplItn (i 20em13) Zded Fnd §gdd, 1H);
sdlufiod extraidied. IBree, libie S With. ERQACH)h & 6@rfibjriél). organic extracts
were washed with brine, dried over sodium sulphate and the solvent
removed to give the product as Exevnits §6lid. Yield: 97% LCMS (RT): 2.7
min (Method D); MS (ES+) gave m/z: 130 (MH+). 50 G)
R ER RN THIE) A Shr By P bl cssbreot ol
Pirgrisip- ﬁt%ﬁ%@“ﬁ%ed to a sglutlon of 4-fluoro- IH-pyrrole-2-carboxylic
acid (230 mg, 1.78 mmol)if (10 m@}%%syrred for 90 min.
Concentrated NH4OH solutityn (2‘m déd and the resulting
mixture refluxed for 90 min. The soI was ¥émoved, 10% citric acid
W(Wrﬂ@)}tﬁé@%%@@%ﬁ&iﬁ@ g@&ém@@#h&@% .(éé m&%wob
EROAECH R gigaflic swnadets ferd Qynibined
fti%} %é I\}ﬁn’ﬂl@F (%Pvé Eﬁé‘*’“ﬂ%&tﬁ)}tl%?sp ?téfléciﬁe? ‘}}f s
fe ii?ﬁ

2@37 bed in

gl @%‘6 e adde and the solution

it artr O?ezg ) eraiin: ]%s;oﬂgtl d%f as ashed with water and with

% 5 %‘ ved to a res ue that was
%9@%@%@% ggsat@f?g'? tgré t Lo

égg,u\p;@s% @Egﬂed basified W|th conc F 40I-] solution thén extra ted three
{HpeS Yl fRiEPAC TN preanioexbas!ts weie gombngad gr
@yegﬂgm&vggctg giyg-+ihe product as a pale brown oil Yield: 9 O% LCMS
ER2 R e thog G M@&E&Me\tﬁ igy, kb (MH), P Khad, 180

A15luarozly; Byl axy-iEppyrsales 2rear bodemIdUR; 3.71 (m, 1H); 3.53 (dd, 1ED);
3.45-3.22 (m, 2H); 2.22 (m, 1H); 2.04-1.75 (m, 2H); 1.67 (m, 1H).

Example 54

(4-Fluoro-phenyl)-{(S)-3-[5-( L H-pyrrol-2-yl)-tetrazol-2-yl}-piperidin-1-yi}-

methanone
Nz-.N
\
G GJL@\
H

54(A) (4-Fluoro-phenyh-((R)-3-hydroxy-piperidin-1-y1)-methanone
A mixture of (R)-3-hydroxy piperidine hydrochloride (0.2 g, 1.45 mmol), 4-
fluoro benzoic acid (0.204 g, 1.45 mmol), EDC.HCI (0.42 g, 2.18 mmol), HOBT
(0.196 g, 1.45 mmol), triethylamine (320 pL, 4.36 mmol) in dichloromethane (10 mL)
. 74



50% Hydroxylamine solution in water (1.2 mL, 20 mmol) was added to a
solution of 4-fluoro-IH-pyrrole-2-carbonitrile (176 mg, 1.6 mmol) in ethanol
(3 mL) and heated under reflux for Ih. The solvent was removed under
wactisam anshthe residue purified by flash chromatography (siticangeds/eo2047
cartridge, eluent gradient: from hexane/ethyl acetate 100:0 to
hexane/ethyl acetate O: 100) to give the product as a whlte solid. Yield:

IRtz g{g)&f 04N PeQ §+ A 4 M Ehction
gﬁi e auglua with
@¥ I%ﬁ%z tﬁﬁrh Grﬂl'é’ei%t'&gﬁl layer
(?%%Qimﬂ d %&%%M@p%?&@%ﬁeﬁ@ﬁb&ﬁ%&@@e MOgilela pale
Rmel)dn drysREMWAR Vs Wast FHFred Hadetd ittt Guifietirsifiheihn,
#HLores; ugrdxy-tH-pyoe es2 camboxartiRe R 1313m dnd: YRimai0) \ass
geided:anchihe solgtiomstpred overnight. The solution was washed with
Watex L Qemhaitric Agishs R bR NdEn By MakiaORSolinR, 1 drigdhaVe); 2.27
godiurH sulphatesdmd e solvent 3émp¥EY to give a residue that was
purified by flash chromatography (silica gel cartridge, eluent gradient:
&) hexane/e{iyl-dpotiie- 100 tottaerbine/ethyl acetate 80:20). The solid
thus oBtéletmyasidisitived hidostonliikedumedidnd Heapd-#b anseatletnd
tayecai s Chierido i e et it rowel assre sttep| PR dnsBVEtlalg) and heated
HamenAbl SRS IR BXGERRSSIRAS WS DIRIfEl By ASNH SofRatogripRy 1 6Y°C
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?5 L) and trlfluoroacetlc acid (2 mL) added. The solution was stirred for
3Qcmin and themrthe,solveps-reroved antd drigd. Nehighiva ridin-
Y|eI 100%; QE@M&{ 5)@%56 ﬁ?llj’l (K?Ie(%od%’r) M%%%QSH gave%/lg{%e?u?
(MH+) D8 baofditararbhenyid-{(8)8[ 34@nfly or ozl Hapyry ola2 4dited dropwise
Et, 24 owadliazelid: - pipetidinel ofl sriethanaol2-yl)-2H-tetrazole (95 mg, 0.7
(G 34aR oDty YITR)-2-5 )2 4lpxedinio) -yl mipenidi(O0 mg, 0.36
trifudy cad etdié swiv(ded mghe03pimmml)nwdBHRBolverd AmdoeM [Behiiagids.
Ifiiiogo2. berzol/Lchldr e, (48amad) Amshselpwais et foflowBebpixture was
frrathy/lansinealdR 5ibe 1.9 misToryaThacssiotioh WA siited faithdbe, teidn was
Gl dofitEe, 1VrREe | WBit Wﬁﬂﬁol‘ﬁﬁ@ﬁ%aﬁﬁ éﬁ&%@%o%ﬁt@ns were
F@ﬁf@vgawfm@q%svaa@wa@ mﬁ.ws&}ma%g Phy (silica
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Yield: 30%; LCMS (RT): 6.28 min (Method Q); MS (ES+) gave m/z: 341.2 (MH+).
'H-NMR (DMSO-d; 368K, & (ppm): 11.31 (s br, 1H); 7.45 (dd, 2E); 7.19 (dd, 25);
6.93 (m, 1H); 6.70 (m, 1H); 6.21 (m, 1H); 4.99 (dddd, 1H); 4.31 (dd, 1H); 3.77 {dd,
1H); 3.71 (m, 1H); 3.42 (ddd, 1H); 2.47-2.23 (m, 2H); 2.03-1.90 (m, 1H); 1.73 (m,
1H).
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min (Method N); MS (ES+) gave m/z: 359.1 (MH+). IH-NMR (DMSO-d5
353K), S (ppm): 11.38 (s br, 1H); 7.46 (dd, 2H); 7.42 (dd, 2H); 6.83 (m,
1H); 6.53 (m, 1H); 4.22 (dd, 1H); 3.76 (dt, 11-1); 3.50 (dd, IH); 3.40-3.21
W 2@k 24 (M, 1H); 2.03-1.76 (m, 2H); 1.64 (m, 1H). Exagppl dB'i;lm 002{3“
(3,4-Difluoro-phenyl)-{(S)-3-[3-(4-fluoro-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-
]- piperidin-I -yl}-methanone F_O -0ll |H ~~....~N1~1F i F
(S)-3-[3-(4-Fluoro-IH-pyrrol-2-yl)-[1,2,4 oxadiazol-5-y|]-piperidine
trifluoroacetate salt (104 mg, 0. F)%Brepared as described in

mple 50(K was dissolved in DCM (5 mL) and 3,4-difl orobenzoyl
g i}é@ ool R R T G R TG S0

T BRI as stirred for Ihour then washed wrth O 1 M HCI

solutlon with 0.1 M Nan‘ﬂf‘md therythe soluent was removed. The
residue was purified by flash gAY dlica gel cartridge, eluent
gradient: from hexane/ethyl atetate 10 0 to ne/ethyl acetate 30:70)

ethep tas a ht oIrd Yled 630/ an20-+ 1.2 (c=0.5,
i ?ﬁ s ié%%; .
tﬁrﬁ a)ce S
#393@ 2 ﬁ% WhoAi): £ 22k A% m‘ral ); @03, ﬁ“n'H)nA\ZQw&d&m-.
e S idsaltndd 1968 b (el addiy; 3 fh&)%« A0 AN B2t Niirred for 24
Hold-ds 8oeindiakubd (e M wkexalieteda8 about & and the solution extracted
i dates Rysid DG AL)-10%) nkdith-dl dogenitbayirel- 2o il Aaxasiatobdnt
rytHopipedidine iyt ondihanonevhite @liN.F 52(A)
@@-ﬁ%-mmmpwmwmwﬁ%}@w pendiae (MH+).
hydrochloride salt
carbo raqm t ropREiA ) pﬁ?@d mg,
HEsdiveEg mSS@Jz%mé a%’hl‘fé@%l(?e?d iHDENM @R %b&rﬁeﬁr@rr.ﬁ?

Rfysane ¢ ﬁﬂ%@ﬂ%ﬁenrrrréssmﬁaﬁ}a’s %ﬂ%@f&d@%ﬂ%@ﬁ%%rﬁoium to

t Ivent emoved It ed under h% Y
=15, i..
‘c’ifn‘%" -

-fu adllaf -yIy- yl}
rr@rﬂ'd" r%L 9185113%@9 T (417 me. 2.06 mumol) and

(8)-3-(N-hydroxycarbamimidoyl)-piperidine-i-carboxylic acid tert-butyl ester (500
mg, 2.06 mmeol) (prepared as described in Example 10(C)), were dissolved in dioxane
(5 mL). HOAt {561 mg, 4.12 mmol) was added with stirring, followed by EDC.HCl
(593 mg, 3.1 mmol}. The solution was heated at 70°C for 9h, cooled, water was added
and the solution was exiracted three fimes with EtOAc. The combined organic
extracts were dried and the solvent removed. The solid thus obtained was dissolved in
acetonitrile (2 mL) and heated in a sealed tube at 80°C for 1 howr in 2 microwave
reactor. The solvent was removed, the residue dissolved in EtOAc and washed twice
with 5% citric acid solution, with 1M NaOH and with brine and the solvent removed.
The residue was purified by flash chromatography (Biotage silica gel, eluted with
EtQAc/hexane 10:90) to give the reqguired product.

Yield: 10%; LCMS (RT): 4.18 min (Method A); MS (ES+) gave m/z: 389 (MH+).

55(D) {S)-3-[5~(4-Trifluorormethyl-1H-imidazol-2-yI}-[ 1,2 4Joxadiazol-3-y1}-
piperidine hydrochloride salt
(8)-3-[ 5-(4-Trifluoromethyl-1H-imidazol-2-y1)-[1,2,4Joxadiazol-3-yl}-
piperidine-1-arboxylic acid tert-butyl ester (83 mg, 0.214 mmol) was dissolved in a
2:1 mixture of DCM/ MeOH (3 mL) and 4M HCl in dioxane (1 mL} was added at
0°C. The solution was stirred under N; for 2 hours at room temperature, then the

solvent was removed to give the product as a white solid.
Yield: 100%; LCMS (RT): 2.80 min (Method A); MS (ES+) gave m/z: 289 (MF+).
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WO 2006/123257 PCT/IB2006/002047 A mixture of 6-fluoro nicotinic acid
(56 mg, 0.4 mmol), HOAT (68 mg, 0.5 mmol), EDCI.HCI (96 mg, 0.5
mmol) in dry DCM (10 mL) was stirred under N2 for 10 minutes at room
teonpesatase; then (S)-3-{3-(4-fluoro-IH-pyrrol-2-yl)- PCT/IB2006/002047
[1,2,4]oxadiazol-5-yl]-piperidin hydrochloride salt (98 mg, 0.36 mmol) and
~ triethylamine (83 L, 0.6 mmol) were added and the solution stirred for 1
at roo erat re. ith water ith
S%ﬁﬁ NaOH rﬁa" Il é{ Td %%a\ %%%g\%%&% Ig%%%né rez%qdwthat
Was p%@ %d[ uSAMAR yﬁ%&@ﬁﬁ? carly Q%I&IHF@ fadient
ﬁﬁgt?atﬁ t@ EXahE %ﬁ 8RQ gva {7
ﬁg 1"i‘e aRlomilesseum, isldhd b @%&w&?b(ﬁ%eém%afw
LML RF)1B; 2H itk R (aSs-gavedelzN3ePrdoyidhperature
Tor NIERETHMCEAIRE 35BKIat(rsmmitdit del @laridd bydRo3he(Marddd Yind the
8002t dehndvedR 2 ddredility; GB5p{diliciH)y GboddaltivE EIBIZ3 ngild-Te title
Bofp(mdl1-1); 3.55 (dd, 11-1); 3.46-3.26 (m, 2H); 2.23 (m, 1H);
111 2% (CRE)RIG72(M, il VEkadiple M8 (E5+) gave m/z: 410.1 (MH™).
(LB ATRYATdRa 4 S HIIS) -G8 47 Rl dro, HL pyheS1 24 0, 27 Afostl REE 14528
Uit pibeddin{ny AEmet3ardact Th: HEAN - HANmA ik A o2 FRilp b 00-1.76 (m,
Bohiedrieadia (42 mg, 0.3 mmol), HOAT (41 mg, 0.3 mmol), EDCi.HC1
(58 mg, 0.3 mmol) in dry DCM (10 mL) was stirred at room temperature
under N2 for 10 mlnutes then Example 56

R S R S

amlne 3 4L, 0.6 mmol) were added and the solution
stirred overnlght at roo ergaue. The solution was washed with
water and with 0.2M NaO e solvent removed to .
give a residue that was purified by fIa h chro raphy (silica gel

arfri ge elug%% i _nt om. hexane/ethvl aCetate 100:0 to
iﬁ e &ﬂ%ﬁ? 2 gyl iot55 e
§ S 16 S+) gave m/z 03(|\/|H+) H|§’|L|\(/|GE %Mso déSQ??:K) 6 !

(ppm): 11 44 (s br, 1H); 8.32 (d, 11-1); 7.33 (ddd, 111); 7.15 (m, IH); 6.86

b 11); 6.5 éhichbll-4uliBniyPndidd)nde4d 4 hbd)y13He (dd, 1H);
3.45-322 §moR)n 202 21600edd4);s 21l arBr(eaddt); dofd (Ing, 18 y2Examiple
oktifdnblu6earphesnly- KDY Gr [3-§ Ihi-pyriok2ayl)- Biteanoltdre i ptrdind yidm
tastanoreidNzi fHel 1hE solvent was removed under reduced pressure. The crude
was dissolved in DCM (20 ml.) and the organic phase was washed with H,O (1x20
mL), 3% NaxCO; (aq) (1x20 ml) and brine (1x20 mL). The organic layer was dried
over Na;S0O4 and the solvent was removed under reduced pressure. The crude
(toluene-4-gulfonylamino)-acetic acid methyl ester was used in the next step without
further purification.

Yield: 98%; LCMS (RTY): 3.47 min (Method A); MS (ES+) gave m/z: 244.03 (MEH).

56 (C) 3-Hydroxy-4-isopropyl-1-(toluene~4~sulfonyl}-pyrrolidine-2-
carboxylc acid methyl ester

To a solution of 3-methyl-2-methylene-butyraldehyde (850 mg, 8.72 mmol)
and (toluene-4-sulfonylamino)-acetic acid methyl ester (2.09 g, 8.59 mmol) in THF
{60 mL), DBU (2.90 ml., 19.18 mmol) was added. The mixture was stirred overnight
at room temperature, then the solvent was removed under reduced pressure and the
crude was dissolved in diethyl ether (50 mL}. The organic layer was washed with IN
HCL (1x50 mL), 5% NaHCO; (aq) (1x50 mL)} and H;O (1x50 mL), then it was dried
over NapSOy4 and the solvent was removed under reduced pressure. The crude 3-
hydroxy-4-isopropyl-1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic  acid  methyl
ester was used in the next step without further purification.

77



54(A) (4-Fluoro-phenyl)-((R)-3-hydroxy-piperidin-1-yl)-methanone A
mixture of (R)-3-hydroxy piperidine hydrochloride (0.2 g, 1.45 mmol), 4-
quoro benzoic acid (0.204 g, 1.45 mmol), EDC.HCI (0.42 g, 2.18 mmol),
%}[ 1(9 196 g, 1.45 mmol), triethylamine (320 p.L, 4.36 m@alin o< n02047
dichloromethane (10 mL) 74 WO 2006/123257 PCT/182006/002047 was
stirred under nitrogen atmosphere overnight at room temperature. The
reaction mixture was diluted with dichloromethane (20 mL) and washed
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StdBhic extratisWERY HHEPERBitheseRsntirargvasies! ﬁ?@'the roduct
as a m}Fﬁté %@H&O%ﬁ é”‘ﬁ%)@?ﬁ:iv@{???? TR ety

e s S

Bl
{ i ! e with 10%
IR o ?ﬁarﬂg Gy U Pt ves
) SBEQACADNIALE, (D) reﬁ prdssure 10 yléic? the
Was ad XM}JQ fi%%l@lﬂe@%tggﬁ at was used in the next
%&;Mtﬂa( h@@M); f%ﬁégﬁ X m?ﬂo iﬂrg)mo aRRNG/L1968 &

s HOESeD, MRS ms
nunol) and solid supported trlpﬁrfnylphosphlne{%alﬁ?PPhs ex Argongfl)ftﬁ »
Skeghnologies, Jioaing-2MRrlQ.-42840gid mmol) in dichloromethane (4
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56 (G) (S)-3-[5-(4-Isopropyi-1H-pyrrol-2-y)-[1,2.4]oxadiazol-3-yI}-
piperidine-1-carboxylic acid tert-butyl ester

- A mixture of 4-isopropyl-1H-pyrrole-2-carboxylic acid (200 mg, 1.31 mmoi},
HOAT (180 mg, 1.31 mmol), EDCLHCI (380 mg, 1.96 mmol) in dioxane (30 mL)
was stirred at 50°C for 2Zh, then (8)-3-(N-hydroxycarbamimidoyl)-piperidine-1-
carboxylic acid tfert-butyl ester (326 mg, 1.31 mmol, prepared as described in
Example 10 (C)) was added. The mixture was stirred overnight at 80°C, then at room
temperature for 24h. The solvent was removed under reduced pressure, the crude was
dissolved in ethyl acetate and the organic layer was washed with 5% NayCOs (ag)
(2x30 mL) and with brine (1x30 mL). The organic phase was dried over NapSQy and
the solvent was removed under reduced pressure. The crude was dissolved in CHRCN,
triethylamine (182 uL, 1.3 mmol) was added and the mixture was heated at 130°C for

78

2.,




The title compound was obtained pure as a colourless gum. Yield: 30%;
LCMS (RT): 6.28 min (Method Q); MS (ES+) gave m/z: 341.2 (MH+).
'H-NMR (DMSO-d6 368K), S (ppm): 11.31 (s br, 1H); 7.45 (dd, 2H); 7.19
el 2@4/4)326:93 (m, 1H); 6.70 (m, IH); 6.21 (m, 1Pn; 4.99 (ddeidi/iBoos@Lo47
(dd, 111); 3.77 (dd, 111); 3.71 (m, 1H); 3.42 (ddd, 1H); 2.47-2.23 (m, 2H);
2.03-1.90 (m, 111) 1. 73 (m, 1 H). 75 WO 2006/123257

éj CT/A%@EQQ 4919@2 €8, The solvent was removed and the crude was
e T o e e
AzolBi Ml -Jyperidin oyﬁ EtHAARRE daElN GiNoh ki diAdN -c o b FTi A
A=lpifluotgmethyl-IH-imidazole-2-carboxylic acid ethyl ester
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: ipn of sodium acetate trihydrate (I g, 7.4 mmol) in water (5 mL) and

the mixture refluxed fr30n"lo 1lyo; Y 59 uT 2 mmnl) and one. w /v lout.
2@ Coo ng(FaFbatutipyridiethylyy (Saikd (& 90jopropsi-HEpyrol-arrhonia
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(RT3 BB MO Bk M B (5500 Ve 161 M 350G
é@o&i@f@a‘ f'{t@’@@g&hy&uéﬂmmaﬁé@wl [adc2art] oarhinzel3ey](6-fluoro-
pipgridmen-carboxylic-aggrterthulysesier-yl)-[ 1,2 4joxadiazol-3-yl]-piperidin-
I~siperamethyl-IFl-imidazole-2-carboxylic acid (417 mg, 2.06 mmol) and
8- Ny chexys ashpniupidoyheBperiding; | CHROMRY LG @Fbutyl3 min
gatendS00; MB (206 gameaty{piéparédias)described in Example 10(C)),
tyBrendis SOMSD it MORENSS (brml:) 1 HOAS (56 1HnR . 30 nnip| iz sddddEd);
With (girini; i redlEY: BEEC HCIHBIZ g3 Hmhdd|(nTHEsoldidddvash):;
Agstetiat FOCHI oI coolddDnabe (rers. ddbed. |@raHESolRioh Tds 2H)
bavdotetithrbdtihedvith EtOAc. The combined organic

Example 57
{4-Fluoro-phenyl)-{3-[3-(1H-pyrrol-2-yl}-[1,2 4}0xadmzoi ~5-yl}-pyrrolidin-t-yl}-
methanone

K ,f
ST(A) 3-[3-(1H-Pyrrol-2-yi)-[1,2,4]oxadiazol-5-y1]-pyrrolidine-1-carboxylic

acid tert-butyl ester

To a solution of 1H-pyrrole-2-carbonitrile (0.110 mL, 1.3 mumol} in EtOH (2
mL), hydroxylamine (50% wt. agueous sohution, 0.318 mL, 5.2 mmol) was added at
room temperature and the solution was stirred under reflux for 2 hours. The solvent
was removed under reduced pressure to afford N-hydroxy-1H-pyrrole-2-
carboxamidine that was used immediately for the next step.
A mixture of N-hydroxy-1H-pyrrole-2-carboxamidine (290 mg, 2.32 mmol), Boc-1-
pyrrolidine-3-carboxylic acid (0.5 g, 2.32 mmol), EDCLHCI (0.668 g, 3.48 mmol)
and HORBT (0.358 g, 2.32 mmol) and triethylamine (977 pL, 6.96 mmol) in dioxane
(40 mL) was stirred for Sh under reflux, under nitrogen atmosphere. The solvent was
evaporated under reduced pressure. The residue was diluted with water (20 mi) and
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extracts were dried and the solvent removed. The solid thus obtained was
dissolved in acetonitrile (2 mL) and heated in a sealed tube at 80C for |
hour in a microwave reactor. The solvent was removed, the residue
RisspygshinEtOAc and washed twice with 5% citric acid sojdtiop.Withe: M-
NaOH and with brine and the solvent removed. The residue was purified
by flash chromatography (Biotage silica gel, eluted with EtOAc/hexane
10:90) to glve the re uired product Y|eId 10% LCMS (RT 4.18 min

f(%tﬁﬁf’&a orgamc ayer was washed
1951 _Vﬁ’f & 2 times),
mﬁ?gflg} 53{% Wi@ %?Hé% ov%azsm and

H 1~2 y1)-

1azoiy —car gg&lty A4 tam
+
and 4 I—ril |n oxane ?‘I(SmL)éwas adde }he

'On WaSsSﬁgt@dMﬂg@rM OIS RQHIS 31 PORARMRRIAIW By tt@dmme
SO ven; gag o[ve hepmeuetagawhiasabd- 83&%161!{3119,0% acid
feeMy(RE %o&@r@rn MQEBQ@XN&LM&@S&& GaVROMZ32890)(Mid Nie@8 (0.5
MO 2006112 3257P G A1l BROBGHI02GToH5(ete added dropwise at 0°C. The
{ehfFinarodphenyb 68)r34[ ot phetiiflionemeiry FdHiimtiazaliPeyt )L, 2vdporated
e iszink 3]yl pipericinetfoy fomhetigaiydsié: B)43-[B-MoTrifiiciohetBA1H-
p¥naiidadpl RNk dtiox aditedierdd- aiperidinedtiidrochloride salt (70
Wighd098 ¥4 hirvdh)RAS Supeimiedahety DER S migyer 0G&:a8§.3 (MH).
triethylamine £63 pL, 0.45 mmol) added, follow ed by 4- quorobenzoyI
tHfetide (25 (4 Bleqwﬁrﬁ@j)"ﬁéonﬁ?ﬁuww&% eFrererciizokt rEBim
temperaturepfﬁf‘élﬁdu]rd’ hé‘?‘?%%d Wlth Water 5% cijtric_acid soluti n.
51 e ‘Qﬂdt He e "“&[m‘ﬁ%
OVI? ﬁﬁn ) Lo}
-0 e ] g%o 2&186 ol} were
mpn i i% zée?i@%u Eg%éi ARRTIRE
%-gﬁf% é 2 {all #24 g;nm e was
%agge&' then was dried over Na)S0O: and
£0spvara-pykidips yt-)a &)sé’mlé ﬁa&e&ew&%&%&o&m@h{%ﬁ%@dm
{sBtc¥llRipedidin-| sytisrthapengetolbin ek eB81(Adetate 6:4 to petroleum
Stvieitayl-2-oagthyligne-Bviyzaidehydent g cosmpound was prepared as
Heserired (reletpahedyonlilIECNBIRTR 3456 Yiald Mo NMR (EEDTE3y:
P/AA308. A BHB.23 (d, lii), 5.94 (s, 111), 2.81 (m, 111), 1.09 (d, 1H). 56
EBINVEUEMSE s RidHaditp)sac aticiaiomdly] Bsteldd, 2H); 7.23 (dd, 2H);

6.97 (m, 1ED); 6.75 (m, 1H); 6.22 (dd, 1H); 4.01-3.79 (m, 3E); 3.71-3.57 (m, 2H); 2.44
(m, 1H); 2.29 (m, 1H).

Example 58

(3-Fluore-pyridin-4-y1)-{(S)-3-[5-(4~methyl-1 H-pyrrol-2~y1)-[1,2,4 Joxadiazol-3-yi]}-
piperidin-1-yl}-methanone

......

The title compound was prepared following the experimental procedure described in
Exampie 28(C), starting from (8)-3-[5-(4-methyl- 1H~pyrroi -2-y1)}+[1,2,4]oxadiazol-3~
yi]-piperidine hydrochloride, prepared as described in Example 28 (B), and uvsing 3-
fluoro-pyridine-4-carboxylic acid as the acid of choice.
Purification was performed by flash chromatograpby (silica gel, eluent: petroleum
ether/ethyl acetate 1:2).
Yield: 98% (White amorphous solid); [o]p™ = +101.8 (¢ = 0.94; MeOH); LCMS
(RT): 1.91 min (Method 8); MS (ES+) gave m/z: 356.1 (MH+).
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To a solution of (toluene-4-sulfonylamino)-acetic acid (2 g, 8.72 mmol) in
methanol (60 mL), conc. H2S04 (1.5 mL) was added. The mixture was
stirred at room temperature for 3h then the solvent was removed under
veglee@ed pesssure. The crude was dissolved in DCM (20 mLBCarigk161e/002047
organic phase was washed with 1-120 (1x20 mL), 5% Na2CO3 (aq) (ix20
mL) and brine (1x20 mL) The organic layer was dried over Na2S04 and

}iﬂx E\X?f Shiegyced Rress 8.50 (dd 1H);
'}? Ltﬁdl ng SK izt % kﬁi}ailig &% 'f%ﬁkﬁ @?@gﬁéﬁ ,Z%S'EEMH),
1
(Mgﬁl ) MS (§s+)’ gavg miz: 2440 (MH ) 56 (b 1)
3-Hydroxy-4-isopropyl-I-(toluengzdasipfonyl)- pyrrolldlne -2- carboxylic acid
methyl ester To a solution of 3-methyl-2-methylene-butyraldehyde (850
(15 BIEZ4roneto Nt {elene A fs il ftlytataing)3agpttpatitnlesh Bstesro-
7Ry Sibsnmainén THE (60 mL), DBU (2.90 mL, 19.18 mmol) was

added. The mixture was stirred overnight® t r temperature, then the
solvent was removed under red g@d p the crude was

dissolved in diethyl ether (50 m org ni Iayer was washed with IN
HCI (1x50 mL), 5% NaHCc&37aq) "(1x5 mL) and F120 (1x50 mL), then it
%gg s “regjf%%wazs%p%r% o%%gge BB LAMENE OB B i

ﬁﬁf Rl (et Ui e et

urther purlflcatlon 77 WO
W -1% 93&521@6&%5% p’fi L@m RIN:13:84 Pifoleum
e oo SAL 180 e, 28 (D
FHRORPRY Ecfietugne-4-sulianyDrdihrd ity dig-(HayEale 2/easboxyiiaeid
methyReghn L0S@WIBR 0T (ppm): 12.26 (s br 1H); 8.61 (s 1H); 8.50 (d 1F); 7.43
@rhyEno Y-S0 IR By -(taiHgness-ulferig): oy Brolidihe 124) carkbylit k27 -
methy] eserf2i89: ¢,A.46 i pytidine ROt YmaE cooled at OC.
POC13 (2 mL) was added dropwise over 5 min and the mixture was
stirred at room temperature for Bxdayse $he mixture was poured into ice
and diluted with diethylether. The two layers were separated and the
Grdausophaisiogdasbvishdd witrfiuarer Bosnprde?iiby [ 534t iesnicenagughi-
Pergiml YAERBHEONEX 20 mL). The Qrganic Iayer was dried over
Na2S04 then the solvent w remov r reduced pressure to yield
 the crude 4-isopropgi A@on 15-dihydro-lll-pyrrole-2-
carboxylic acid methylegter, that was used in the next step without further
guification. Yipld: BRMFLGMSHEST:H-35 1[N, IMeshetlAgl-ME|(EiSer qaye
m/z: 324.03 (Midrhex P (fe)dddsapnppyditid -pyrrole-2-carboxylic acid methyl
ester T mBalwtiaT @ffluoro-1 H-pyrrole-Z-carboxylic acid (300 mg, 2.33 mmol),
Arisaprbpyk|- @etushelt 4-5ulfBry)msSs- Al iro($)-pyivdisd@auadtonyvideid)-
Pip8edins ] FEarbonplcnatiduesre(1oD astey, B0 (0 22AB, mmsD. mierekedaas
deldsted e Brbtple WatTefebHo! 407 2Hes Wasteovie @t FORT (315 mg,
fethporanlirénafieanated wih m@%mﬂr@ﬁﬁ@ﬁ TPRE! 5@@@@@&9&%%%&%%

$6TR fooddh, in the presence of activated 3A molecular sieves. Molecular sieves were
filtered off, then solvent was removed. Purification of the crude was performed by
flash chromatography (silica gel, eluent: petroleum ether/ethy! acetate 8:2).

Yield: 38%; LCMS (RT): 5.91 min {(Method D); MS (ES+) gave m/z: 337.0 (MH+).

60(B) (S)-3-[5-(4-Fluoro-1H-pyrrol-2-y1)-[1,2 4 }oxadiazol-3-yl]-piperidine
hydrochloride
A solution of (8)-3-{5-(4-fluoro-1H-pyrrol-2-y1)-[1,2,4}oxadiazol-3-yl1]-
piperidine-1-carboxylic acid tert-butyl ester (77 mg, 0.23 mmol) in DCM (3 mL}) was
cooled at 0°C, then 4M HCI in dioxane (1 mL) was added. The mixture was stirred at
" room temperature for 2h then the solvent was removed under reduced pressure.
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HC1 (2x100 mL), 5% NaHCO3 (aq) (2x100 mL) and brine (1x100 mL),
then it was dried over Na2S04 and the solvent was removed under
reduced pressure to yield the crude 4-isopropyl-IH-pyrrole-2-carboxylic
ster that was used in the next step without furt ‘ i
purd%@aﬁug%g (\?(leld 65%; LCMS (RT): 3.94 min. (Method A); Atﬁ]gr(ﬁ‘é%“)‘”"m“
gave m/z: 168.05 (MR-f). 56 (F) 4-Isopropyl-IH-pyrrole-2-carboxylic acid A
mixture of 4-isopropyl-IH-pyrrole-2-carboxylic acid methyl ester (530 mg,
Figlid mvaotitaing. NaOH (400 mg, 9.51 mmol) in dioxane/H20 10/1 (110
mL) was refluxed for 4h, then stirred at room temperature overnight. The
&flvent was féribissetpiirdartedidéad-priesCufiioree kiigeradsidie was
dissolved in HZ%)QH%@‘@%HUWQ@%&H‘@@&W}%@FH@%H to 2. The
aqueot&piitse WP tRY ?ﬁgwm@a%n%m@m

| retf ol .Sﬁla E% e se [ mavRIe-vD-
ﬁﬁg?giwﬁgw A“F fﬁoﬁd (}srérﬁﬁ hka;egémggpze 60

?ng X - a° %1
b % o e e
ﬁ d ‘,{(4 HLWQI %’Y )- [ll %ﬁﬁa&f&%éﬁﬁl]MS (ES+}'gave m/z:

piperidl mes carboxyllc acid tert butyl ester A'mixture of

HeiSQREORY Ijgl &@;“ﬁ@i (89 G 353k THON3 AT B0
Mo d3%, mr(&&)?% i NG44 k3G p%lmgﬁe?gq@%mm
stisred: ai@0Eifor, Q@,ﬂh@r@d&ﬁ@ iNshyglroycarbamimidoyl)-piperidine-I-
carboxylic acid tert-butyl ester (320 mg, 1.31 mmol, prepared as described
in Example 10 (C)) was added. Thenpixédre was stirred overnight at 80C,
then at room temperature for 24h. The solvent was removed under

{60t e (prBssue | thesorabe-was! did solvddznl-Sthyil-pipetate-dAgh tH@-fluoro-
pigdinid-ighrensisenashed with 5% Na2CO3 (aq) (2x30 mL) and with

brine (1x30 mL). The organic phase was dxed/over Na2SO4 and the
solvent was removed under red pr lre \T#He crude was dissolved in
CHS3CN, triethylamine g182 pim [) was added and the mixture was
heated at 130C for 78 W \2 6/123257 PCT/IB2006/002047 5h,ina
gRalpd tube, inymICIQUAES, OVENHTHE: -;x(e L ARIEmOea. fgrqdp Defide

was’ purified ghagsilica gel cartrldg uent: hexane/ethyl acetate

80:20) t.q*],gge l@sibmpound was prepared following the experimental procedure
BelEritdrisopr FRblblep Ok P L3 A9 X i) Sl PRAGHRGTFEASRRRD.
eaaeigyviiedehl)lepated aY ekt Yo, HeMSe(RA 3 4. 72 min (Method A); MS
S 3pve Inei 2 QA ThA 2(64Hndn BBI¢kE)d B), MS (ES+) gave myz: 297.03 and
Z69HlBoro-pyridin-3-yl)-{(S)-3-[5-(4-isopropyl-1H-pyrrol-2-yl)-
[1,2,4]oxadiazol-3-yl]-piperidin-I-yl}-methanone A solution of
¢8¥3-{5-(4- |s{£§Bo”p§:"i4-|Bﬁ9m@’rlZ{w P74 X BidPadIsixgdykol-3-y1]-piperidin-
piperidine-I1-cepbbyugeadriaisting P48OT mg, 1.31 mmol) in DCM
60 nlL) Wasﬁ&ioré?&a? nH‘?@*I“(%’Nf‘PH‘&TGR& ¢ R¥RETIeRtHoProsadure
errémoﬁ?%rﬁﬁ&%fér@fbwmitﬁetﬁfm%@-yl)

e?vdé %}aﬁ] é:apaﬁ ghjoride, prepared as described in Example 61
using 3-fluoro-pyridin ~4 -car oxyhc acid as the acid of choice.

Purification was performed by flash chromatography (silica gel, eluent: petroleum
ether/ethyl acetate 1:2},

Yield: 79%; LCMS (RT): 3.12 min (Method P); MS (ES+) gave m/z: 419.9 (MH+).
'H-NMR. (DMSO-dg 373K), & (ppm): 12.34 (s br, 1H); 8.61 (s, 1H); 8.50 (m, 1H);
7.44 (dd, 1H); 7.22 (@, 1H); 6.99 (s, 1H); 4.98-3.86 (m by, 2H); 3.41 (m, 1H); 3.27 (m,
IH); 3.10 (m, 1H); 2.21 (m, 1H); 2.01-1.80 (m, 2H); 1.65 (m, 1H).
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pressure. The crude was dissolved in DCM (50 mL), then 6-fluoro-nicotinic
acid (185 mg, 1.31 mmol), HOAT (180 mg, 1.31 mmol), EDCI.HC1(380
mg, 1.96 mmol) and triethylamine (580 .iL, 3.93 nunol) were added. The
mixtune/ wasstirred for 3 days at room temperature then thersalBEwER047
removed under reduced pressure. The crude was dissolved in ethyl
acetate and the organic layer was washed with 5% Na2CO3 (aq) (2x20
n3-L) and brine (Ix20 mL). The gsgagigpfase was dried over Na2SO4 and
the solvent was removed under reduced pressure. The crude was purified
byrflash.-shrematographys (silicamehelent:hempsletvl aoataieH0:50)
topielch(6-flueRethanone

pyridin-3-yl)-{(S)-3-[5-(4-isopropyl-IH-pyr ,2,4]oxadiazol-3-yl]-pip
eridin- 1-yl}-methanone. Yield: 260/,9 (br ; rIl_)] +90.8 (c=0.93,
CH3OH); LCMS (RT): 4.23 min hod N); MS (ES+) gave m/z: 384.1
(MH+) H NMR (DMSOE , 8 (ppm): 11.71 (s br, 1H); 8.30 (m,

e e

Iu g b lli.- acid as Lhc aCLd of choic

8n fi%)&ﬁf@iﬁ%zﬁ%érgpﬂlpm%%%l vy eligivr o
$omethanone O O | F
%i@a(bkﬂ@/awmg(ﬂmz&ze&mmmb@swmr(Ebsdmgahcampmg @Cig).
terinputy lBMBIOLE, 3 Byl ndi-Nysnole-&-caroritnles(O i OgBl, (h315H);
"B QYA BYORO(2 N LD hydogytamilg, (509400 @ebgous;sulltion, (1131828
(al, 1 BIR Jremoh), WaS, adiethat Hpano tenmerai0id) and4le, SGition was
stirred under reflux for 2 hours, The solvent was removed under reduced
pressure to afford N-hydroxy-IH-Pyasmghée 23 carboxamidine that was used
immediately for the next step. A mixture of
-FhsxphmypyifSlei 4 cetibieamidinariede g, b 32 prabrpoboct)-
BWBﬁHHeY@’éﬁ?%%W% acid (o 5 g, 2.32 mmol), EDCI.HC1 (0.668 g, 3.48
“and hylamine (977 L, 6 96

......

atmosphere. The solvent te under reduced pressure. The
residue was diluted with watgy (20 mL) and 79 WO 2006/123257
PTHR2Q86/002044s etbyiagatateviay mb kibephasaweseusepsiatedd in
arshibe organistaver WesmWasiel-gequentioiywith waipr (20410x262z01-3-
{inemeaathavittdhNeidd (2@ ard x2descebyd theixuithib 86 Cificaadidsing 4-
fiohrtibemzbhlechigahiedayeryasdriggover Na2S0O4 and concentrated
Bndéeatieiuces préssure b4shglobBB ¢tephpysibbe aph)-cluent: DCM/MeOR
PB:2)4]oxadiazol-5-yl]-pyrrolidine-I-carboxylic acid tert-butyl ester were
gakingt; Vel 4hds: LEMeiriviiieg Miniveihotery: me: @41) GaNe)-
M(@WQW 353K), & (ppm): 12.01 (s br 1H); 7.47 (dd 2H); 7.23 (dd 2H);

7.04 (m 1H); 6.68 {m 1H); 4.25 (m 1H); 3.83(m 1H); 3.33 (dd 1H), 3 20 {ddd 1H);
3.09(m 1H); 2.20 (m 1H); 1.96-1.77 (m 2H); 1.64 (m 1H).
Example 64

(6-Fluoro-pyridin-3-yh-{(8)-3-[ 5-(4-fluoro-1H-pyrrol-2-yb)-[1,2,4}oxadiazol-3-y}-

piperidin-1-yl} -methanone
e
\ N
NH

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3~[5-(4-fluoro-1H-pyrrol-2-y1)-[1,2 4]oxadiazol-3-
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57(B) 5-Pyrrolidin-3-yl-3-(1H-pyrrol-2-yl)-[l,2,4]oxadiazole hydrochloride
3-[3-(IH-Pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-pyrrolidine-l-carboxylic acid
tert-butyl ester (0.64 g, 2.10 mmol) was dissolved in DCM (8 mL) and
WEQEEQ:35mL) and 8 mL of 4N HC1 (dioxane solution) werg-agded: o047
dropwise at OC. The resulting mixture was stirred at room temperature for
4h. The solvent was evaporated under reduced pressure to afford 497 mg

( |eId 98%) of 5- p rrolldln 3-yl-3- (1H pyrrol -2- y -[1,2 4}oxad|azole
1 g ek LI Iy

? : ﬁ%ﬁ e W@@@%&%@%@@%@i@%@fﬁ
lrﬁ/ggé -3-+I-ﬁ1V$ oromet#gl 20m &ﬁxéﬁmflﬁf%%ign%ﬁve

4 fluore H'pee B2 m;L 2 QhWess
@%@&g %q@iw ﬁ% i &gwag@ tcﬁ)%%

Arepy
iempsiatius, and shmes Undernitiggaatmespheie,overigh
SO|UI§IOFI v}v?; then tre%?ed WItF‘] IN NaOH (10 n%ﬁ) and the E)haggs were

brine (5 nL) then was dried over Na2S04 and evaporated under reduced
fiessute(dTis amdE wasqpirfied I3 flashdthramatgraphiyin@iHid &-@etjuore-
eludnt-gradiewrthdnome petroleum ether/ethyl acetate 6:4 to petroleum
ether/ethyl acetate 1:1) to give 213 mg dtth compound. Yield: 33%
(beige gummy solid); LCMS (RT)-&.5 n ( hod R); MS (ES+) gave
m/z: 327.2 (MH+). 'H-NM W&(}d 353K), S (ppm): 11.46 (s br, 1H);
7.60 (dd, 2H); 7.23 (dd, 2H)._.8,97 (m, 1H); 6.75 (m, 1H); 6.22 (dd, 111);
#1418/ MM o) s/ Predp@réd RNk 2144 ekbriiidnid1 28 d88ddk Heseribed in
ExanpesaCy SstatuarofiidBr4-yi)dh3rb 1{d-pretiyl-i-pyraladatikol-5-
Vi2-dilexshtlinZiolBoyliopipe rigupated| hsrietbdinana Mxatpl=NH (e alitlging 2-
flompoeuridinaS Erepayid doltbwittg teeiexparimental procedure described
Fruriixatioplev28¢& fosterdiny floin chromatography (silica gel, eluent: DCM/MeOH
48)13-[5-(4-methyl-iH-pyrrol-2-yl)-[1,2,4]oxadiazol-3- yi]-piperidine
Kialdo Slaloriciesitreparebus wdidtrised rEXample-289B Jyiabdnding s (RT):
ﬂdémﬁﬁ@ﬁ@%ﬁ%@ﬁéﬂﬁ@&@%é%ﬁ%ﬁolce Purification was
PR M fadi Rk phiy&8ilrckr gél; éidér{tﬂ trofeipniddd 1H);

%ﬂ?e@ét a?:@ﬁa(télﬁé 6\799 lé@%ir bt Bpadr ity s 28341
12 5 (D) (RO (2 S} %M‘étﬁéﬁ 581 1E5+)
gave nl/z: 356.1 (MH+), 80 WO%OOG/%Z&}ZS? PCT/IB2006/002047

xample

{(8)-3-[3-{4-Chioro-1H-pyrrol-2-yl)-[1,2,4joxadiazol-5-yl}-piperidin-1-y1}-(2-fluoro-
pyridin-4-yl}-methanone

' N
CE\©/LN/>-. ‘‘‘‘‘ ;
\ NH

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[3-(4-chloro-1H-pyrrol-2-y1)-[1,2,4}oxadiazol-5-
yl}-piperidine hydrochloride, prepared as described in Example 43 (E), and using 2-
fluoro-pyridine-4-carboxylic acid as the acid of choice.

Purification was performed by flash chromatography (silica gel, eluent: DCM/MeOH
40:1) and then by a successive column flash chromatography (silica gel, eluent:
petroleum ether/ethyl acetate 2:1).
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'H-NMR (DMSO-d6 373 K), 6 (ppm): 11.57 (s br 1H); 8.61(s 11-1); 8.50
(dd 11-1); 7.43 (dd 1H); 6.89 (s 1H); 6.67 (s 1H); 4.45 (m br 1H); 3.95 (m
br IH); 3.38 (m 1H); 3.30 (m IH); 3.06 (in 111); 2.20 (m 1H); 2.11 (s 3H);
WOWBUABEHT 2H); 1.63 (m 11-1). Example 59 PCT/IB2006/002047

{(S)-3-[5-(4-Chloro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-pipeyidip-1-ylt-(S-fl . - .

uoro- pyridin-4-yl)-methanone /N O-N C~~\Y N The title compound was

repa6red foIIowmg th exgﬁ)[er ?)C taI Qrge%i Mgfdeél) #a%qdf?}}f?g;ﬁ%e? y
: f"f@ fsb‘%‘ “E%% k’&c}g?'?@"?( 16)7.16

;341

ﬁz% (§|g¢ rgqlE, Iuent
et{ro é%tm %ﬁ(}rﬁée% acetate 2 8) and hen by preparatlve HPII_?C Yield:

18%; LCMS (RT): 2.01 min (Methgeh§ik #MS (ES+) gave m/z: 376.1 (MH+).
1H-NMR (DMSO-d6 373K), S (ppm): 12.26 (s br 111); 8.61 (s 1H); 8.50 (d

37434 (e dbs - Tri 3ol D116 08 4Fokbt)iado 55 4r1-bioddidjn-3-81 -(th iworo-
AR 461(0mdthah)ind. 27 (M IM; 3.10 (m lH) 2.21 (m 1H); 2.00-1.80 (m

2H); 1.64 (m 1H). Example 60
(2,-Fluoro-pyriduz-4-yl)-{(s)-3-[5-(4-fluoroit- -2-yD)-[i,2,4]oxadiazol-3-
yi]- piperidin-1-yl } -methanone oyFo.0- (A)

(5)-3-[5-(4-Fluoro-I1H-pyrrol- 2=yl A iazol-3-yl]-piperidine-
1-carboxylic acid tert-butyl A mixture of
frilugro db&B}{ﬁE&&%%%@@dlfoﬁwxﬁ Qf:nagpetidRiNAldccRiePakesiBad in
gesqphe Qsﬁ?&%mﬁlf BROLT ) S(S):3-(N-Irysroxyraseamimigqy [k 4joxadiazol-5-
MRRKYISRCpi-aUly estab¢BaH MgndRIMMy andreparetH
Ao e incExomplest (€)hERGI HE|®©Z2 mg, 3.5 mmol) and
PlEBJa(i335wing pe2f@dneamigl) finsHiokanea(dGraphy \idiscstigrbdediteardopretroleum
temapataireauetiight, then at 80C for 24h, in the presence of activated
Shematettlansicwespiolaculbd)sievds wile 7filteret B MeedisoharibviBs):
P avisd MRERCEY dviSofEBe) ravdenivas FeHGvidd: by flash
SVt o aphyisAicE el (elusnt: gdtrolbuAiatR & d itk detdal g 1Y), 7.4
e B8 [CVS (D)8 w1t int(Mdthdd B me’(fg % Have inf£d 3y
BVIBI 63 26D(BYS {m {H); 1.99(m {H); 1 83(m 1H), 1.66
(S)-3-[5-(4-Fluoro-IH-pyrrol-2-yl)- 1 2, 4goxad|azol -3-yl]-piperidine
hydrochloride A solutlon of

-3- 5 4-f |-
| &% [ ( 'ﬁ% ol "%é%%tyl@gf{ azloggy % l?@%%“df)’?#ﬂ%m 3
d%“’&%SiedY 8’5 8h4AM HCl in dioxane (I mL) was added. The

mlxture was stirred at room temperature for 2h en the solvent was
removed under reduced pressure. o e

N
cs\ffﬁns} lllll Q
e

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (8)-3-[3-(4-chloro-1H-pyrroi-2-yl)-[1,2 4}oxad1azoi -5~

yl]-piperidine hydrochloride, prepared as described in Example 43 (E), and using 5-
methyl-isoxazole-4-carboxylic acid as the acid of choice.

Purification was performed by flash chromatography (silica gel, eluent: DCM/MeOH
40:1

Yieic)i: 38% (white amorphous solid); [ap}= +95.1 (¢ = 0.54; MeOH); LCMS (RT):
2.09 min (Method S); MS (ES+) gave mv/z: 362.1 (MH+).

'H-NMR. (DMSO-dg, 373K), 8 (ppm): 11.77 (s br 1H); 8.54 (s 1H}; 7.02 (m 1H); 6.70
(m 1H); 4.23 (dd 1¥D); 3.79 (dd 1H); 3.57 (dd 1H); 3.37 (m 2H); 2.47 (d 3H); 2.25 (m

1H); 1.97(m 1H); 1.85 (m 1H); 1.66 (m 1H).
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81 WO 2006/1232,57 PCTnB2006/002047 Yield: quantitative. 60(C)
(2-Fiuoro-pyridin-4-yl)-{(s)-3-[5-(4-fluoro-Ih-pyrrol-2-yl)-
[1,2,4]oxadiazol-3-yl]-piperidin-I-yl}-methanone The title compound was

RiEPaked fallowing the experimental procedure described in EXaiBRl6: 002047
28(C), starting from (S)-3-[5-(4-fluoro-IH-pyrrol-2-yl)-

[1,2,4]oxadiazol-3-yl]-pineridine hydrochloride, prepared as described in
Example 60 (B), and using 2-fluoro-pyridine-4-carboxylic acid as the acid
of choice. Purification was perf@ﬁﬁﬁ@@% ash chromatography (S|I|ca gel,
eluent: petroleum ether/ethyl acetate 4:6). Yield: 61% (whit CMS
(R -G AR ARBToSs TR [ G 2y ST ARRE T
P@%@Tﬂ%@%@%}"%ﬁ(ppm) 11.97 (s br IH); 8.32 (d 1H); 7.34 (m 11-1);
7:16 (m 1H); 7.04 (dd IH)y6} miIN); 4.2 (mFbr 11-1); 3.76 (m br 111);
3.46-3.05 (m 3I-1); 2.19 (nT%H); i 96@ (m 1 66 (m 1H). Example
61
{(S)-3-[5-(4-Bromo-1H-pyrroi-2-yl)-[1,2 4]oxad|azol -3-yl]-piperidin-I-yl}-(3-fl
Tiberotpyricipedey wmetirpamdeldiNving KhB eiperiHeg iy procedure described in
BS54 Broviasitg-HomdiS -?5'153&421349@3@@% gﬁs?dﬁ}@iadmmi -5
ﬂﬂy@mﬁmﬁd@dﬂq@hﬁmr@ém%% spresErey i é)s and using 3-
Méﬁ’@ﬁt%&(ﬁﬂi‘@ 3&&%{5@&‘?@@% ik 28(A) nd 2 f‘g’é farting
eéi %% om

tQETaP Fécg
hgm%@aﬂce% o 3‘5@‘ Eh' S (TR S0 oo )RR,
é AT D Jr%lgﬁve' | ?ﬂ%g% 'fzé}'if% hip gggddl%
| : 3 %,BE%E é)) star

in?éql'%gg éxadlazo -3-yl]-piperidine

yrrol-2-yl)-
hydrochlorlde, prepared as desg;ggﬂ) Q»]@(ample 61 (A), and using
3-fluoro-pyridine-4-carboxylic acid as the acid of choice. Purification was
(Rerfasmed hyflash chromatnaranhydsiicagrli-elygt, pateieumol -5-yil-

gietiWcetatant). Yield: 79%; LCMS (RT): 3.12 min (Method P); MS
(ES+) gave m/z: 419.9 (MH+). 'H-NMR (DMS 6 373K), 8 (ppm): 12.34
(s br, 1H); 8.61 (s, 1H); 8.50 (m N1[;|)

O

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[3-(4-fluoro-1H-pyrrol-2-yl)-[1,2,4}oxadiazol-5-
yi}-piperidine hydrochloride salt, prepared as described in Example 52 (A), and using
3-fluoro-pyridine-4-carboxylic acid as the acid of choice.

Vield: 40% (white solid); LCMS (RT): 1.83 min (Method 8); MS (ES+) gave m/z:
360.1 (ME+).

IHNME (DMSO-ds 353K), & (ppm): 11.46 (s br 1H); 8.64 (s 1H); 8.52 (dd 1H); 745
(dd 1H); 6.86 (m 1H); 6.54 (m br 1H); 4.49 (m br 1H); 4.07 (m br 1H); 3.56 (dd 1H);
3.34 (m 2H); 2.25 {m 1H); 1.99 (m 1H); 1.82 (m 1H); 1.64 (m 111},
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7.44 (dd, 1H); 7.22 (d, 1H); 6.99 (s, iH); 4.98-3.86 (m br, 2H); 3.41 (m,

1H); 3.27 (m, 111); 3.10 (m, 1H); 2.21 (m, IH); 2.01-1.80 (m, 2H); 1.65

(m, 1H). 82 WO 2006/123257 PCT/1B2006/002047 Example 62

@ Ewenospyridin-4-yl)-{(S)-3-[5-(4-fluoro-1H-pyrrol-2-yl)-[1, 2 ]G REHac o847
yl]- pip eridin- | -yl } -methanone N Q-N N)..... F F "\\N NH The title
compound was prepared following the experimental procedure described
in Example 28(C), starting fro xample 71
(S)-3-[5-(4-fiuoro-IH-pyrrol-2-yl)-[1,2 4J]oxadiazol 3- yl]-piperidine

]Etj‘yﬁﬁ%?@ aridle, Drepareg) asidescrbad imbExemnle.60.(Bh #ad4sing 3= yH-

an?étﬁ ice uoro pyridine-4-caruUxyuu aeiu as ehc a cid of

ICVI~. Punflcatlon was performed by flash chrgmatography (silica gel,
eluent: DCMIMeOH 99:1). Yield: 64%; L%"‘Eg) 1.83 min (Method S);

MS (ES+) gave m/z: 360.1 (MH+10 'H- ( 0O-d6 373K), 8 (ppm):
11.87 (s br, 111); 8.62 (s, 1H) 8[5}5( IH); 7.43 (dd, 111); 7.01 (m, 111);

6.76 (s br, 1H); 4.75-4. r, 2'11) 1 (m 1H); 3.28 (|n 1H); 310
m, 1H); 2.20 (m, 111)20- m2H 164
Qfeli}ggfgx? % }JI§3 ggf é@ g'th &% ei igﬁl vy ce Q ge abé/e in
- — S EAL "o

‘‘‘‘‘ -
r%%l e ngg é Tl Sl s edjln sxa*r‘ﬁp“a“%
(4

G479 Agomaaare %y@ﬂc; gloxeriegobincieun

ar Qg T
W ggsga rpchlorlde prepared as scrlbed in Example 60 (B),

ANeu3RY Ml&éo ?ﬁ&%‘ shiaridg, s the agylating sgentdRurificalisnrRT):

Was Rerermed §|Qg§lqrp§aagqg@glgg (sitica-gel, eluent: DCMIMeOH

98 %%’g BEMS £Rbm$- 21 19in Vethod. &) (MSi(ESH) @avernizs

fl%%ﬂi) NGR &QM&@)dﬁ B53K ) 8 ¥pper)6 2. BL1(S)DB 58 1 1 4Y,
Mﬁ? 241)1H5; 0406 s DG 6% (m 111 4260 WHLH)F8 BSUH).

114) 3.33 (dd 1H): 3.20 (ddd 1H); 3.09(m IH): 2.20 (m 111); 1.96-1.77 (m
211): 1.64 (m 1H). Example 72

- (4-Fluoro-phenyl)-{(S)-3-[5-(4-cyano-1H-pyrrol-2-yl)-[1,2,4joxadiazol-3-y1}-
piperidin-1-yl}-methanone

N:\\." O'—{.@ fs)
rhacas!
H
F
T2(A) 5-(2,2,2-Trichloro-acetyD-1 H-pyrrole-3-carbonitrile

A solution of 2,2.2-trichloro-1-(1H-pyirol-2-yl)-ethanone (1.5 g, 7 mmol)
(prepared as described in Belanger; Terrahedron Lett.; 197%; 2505-2508) in MeCN
(15 mL) was cooled to 0°C and chlorosulfonyl isccyanate (1.32 mL, 15 mmol) was
added. The solution was aliowed to warm to room temperature and stirred for 3 hours
under Ny, then DMF (5 mL) was added and the solution stirred overnight. Water was

_added and the solution extracted three times with DCM. The combined orgamo
extracts were washed with 5% NzHCO; solution and the solvent removed. The
residue was purified by flash chromatography (silica gel cartridge, etuent gradient:
from hexane/ethyl acetate 100:0 to hexane/ethyl acetate 40:60) to give the product as
a pale yellow solid.

Vield: §5%; LCMS (RT): 5.0 min (Method D}; MS (ES+) gave m/z: 237 (MH+).
'H-NMR. (CDCla); & (ppm): 6.72 (s br, 1H); 7.10 (s, 1H); 7.09 (s, 1H).

72(B) (4-Fluoro-phenyl)-{(S)-3-[5-(4-cyano-1H-pyrrol-2-yl)-
[1,2,4Joxadiazol-3-y1]-piperidin-1-yl}-methanone
5-(2,2,2-Trichloro-acetyl)-1H-pyrrole-3-carbonitrile (150 mg, 0.63 mmol},
(S)-1-(4-fiuoro- benzoyl)-N-hydroxy-p1per1dme~3 -carboxamidine (167 mg, 0.63
mmol) (prepared as described in Example 27(D)), and tnethylamme: (100 pL 0.72
mmol) were dissclved in MeCN and heated in a sealed tube in a microwave reactor
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Example 64
(6-Fluoro-pyridin-3-yl)-{(S)-3-[5-(4-fluoro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3-
yl]- piperidin-I-yl} -methanone 0 F ~ NH N The title compound was
Riepaed ggljowmg the experimental procedure described in E_}( #g 002047
58(C), starting from (S)-3-[5-(4-fluoro-IH-pyrrol-2-yl)-[1,2,4]Joxadiazol-3- &3
WO 2006/123257 PCT/1B2006/002047 yl]-piperidine hydrochloride,
repared as described in Example 60 (B), and using 2-
Ed%?@lﬁ@%ceéh%x&ﬁ@lﬁo?@ HYthe Berd Ut stiviek L PATFFiCdtiorelvers was
SABE R BYerresiten it g&%acgan@f@sm@lpefﬁémﬁﬁl cartridge,
PR ASRATS t’@?&*ﬂélﬂxeﬁi%{ﬁm Wk EnBanigHagstate 20:80) to give
A } b &f htwat%u W%%‘HS%WGJF%P\%M(B%HB)*‘O

G w@yww
%é%jég : ﬂ b7 )@S%?

%?)’xeid)?agl% @%i plperldln 1y1:(6-fluoro- pyridin-3 - m thanone O N
JF N-O N el\ N NH The title compgund-was prepared following the
experimental procedure described in Example 28(C), starting from
13r-343-(4ochloseol ByayinelLeyhhdiy? 4ipxadiazol b-yb pippding! -5-vi} -
hyesaeilopidesprepased as described in Example 43 (E), and using 2-
fluoro-pyridine-5-carboXlic acid asNthe aa@ of choice. Purification was

performed by flash chromato . (Sili gluent: DCM/MeOH 40:1).

| ~ Yield: 56% (Whlte amorphous solid); [ao]F + 25 (c—098 McOH);

z: 376.1 (ME+)

;‘/ift@é’é? (fi t?r%f\ﬂ{%? @Zfémh@ffréhe%
11
%“?33? il

e % ter‘t:—but 1 ester (73
{3nldh {Bf&}aélz'é&pé@r 36F 11121«%3% Q'H?J R, 2( g
d&,omz HMWM@@W@H@E Quas refiuxed for 3 hours fhen the sofvent removed.
The residue was purified by flash chromatography (silica gel cartridge, eluent
gradient: from hexane/ethyl acetate 100:0 to hexane/ethyl acetate 4(:60) to give a
white solid. This intermediate was dissolved in MeCN (2 mL) and heated in a sealed
tube in a microwave reactor at 100°C for 30 min then at 120°C for 1 hour. The
solution was passed through an SCX cariridge (eluting with MeOH), then the solvent
was removed. The residue was purified by flash chromatography {silica gel cartridge,
eluent gradient: from hexane/ethyl acetate 100:0 to hexane/ethyi acetaie 50:50) to give
the product as & white solid.
Yield: 21%; LCMS (RT): 2.46 min (Method I); MS (ES+) gave m/z: 344 (MH-+),

(ddd 1), 7

ik éFing ﬁ‘*g

73(B) (8)}-3-[5-(4-Cyano-1H-pyrrol-2-yh)-[ 1,2, 4]oxadiazol-3-yl}-piperidine
hydrochioride salt

(5)3-3-[5-(4-Cyano-1H-pyrrol-2-y1)-[1,2 4Joxadiazol-3-yl]-piperidine-1-
carboxylic acid tert-butyl ester (300 mg, 0.9 mmol) was dissolved in 4M HCI in
dioxane (3 mL) and stirred at room temperature under Ny for 90 minutes. The solvent
was removed and the residue dried under h,wh vacuum to give the product as a white
solid.
Yield: 100%; LCMS (RT): 1.15 min (Method [}; MS (ES+) gave m/z: 244 (MH+).

73(C) 5-{3-[(8)-1-(6-Fluoro-pyridine-3-carbonyl)-piperidin-3-ylj-
[1,2,4}oxadiazol-5-y1}-1H-pyrrole-3-carbonitrile
A mixture of 6-fluoro nicotinic acid (50 mg, 0.35 mmol), HOAT (55 mg, 0.4
mmol), EDCLHCI (77 mg, 0.4 mmol) in dry DCM (10 ml.) was stirred at room
temperature wnder Ny for 10 minutes, then (S)-3-[5-(4-cyano-1H-pyrrol-2-yl)-
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F NNON\/N [|,>.....0cV \N NH The title compound was prepared
following the experimental procedure described in Example 28(C),

starting from (S)-3-[3-(4-chloro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-5-
wi-piperidine hydrochloride, prepared as described in Exampli&482{Eydeager
using 2- fluoro-pyridine-4-carboxylic acid as the acid of choice. Purification
was performed by flash chromatography (silica gel, eluent: DCM/MeOH

1) and;thenoy.a stceessive. aolumi fashehramatagaphy (SHeRgeland
%%%E?%?@fg% &ﬁg@a@a@r@dgé@a@ B 2028 e
Sal) A '

7 sl DN b wiRIi-86%: hite /ararpheslstion,
o+ dA0:8:(GemBvEQ: M@, bGMRR ka2 dds nite{fidathad Sish
MBS PRy &lhiés: 37 Eador{ Ml Rludrt MR ADMS L 163631 ] Bcfgmm) 00:0
Bh9Q{s/hnTH)RB3 (IO FiddkmpiNing: 46a (ildiki)s? fan(d 11-1); 6.70
{Held 580 BENDIRIE); B1ACx(m (M ACE)DB. 5L (L5 L abye Iz 6. H)VBERD
(m IH); 2.25 (m iH); 1.96(m 1H); 1.82 (m 1H); 1.67 (m 11-1). Example 67
{(S)-3-[3-(4-Chloro-IH-pyrrol-2-yBsEmg]dkadiazol-5-yl]-piperidin-I-yl}-(3-flu
oro- pyridin-4-yl)-methanone 0 N N-O C) >, ,,... cI N NH The title
BB vBliprepardintottsiyhenisgikma il protluaréeaistibed
Wil-Evapple2Rie Skarting from
(S)-3-[3-(4-chIoro-lH-pj\r‘\mE?/_l){ﬂt ,4]oxadiazol-5- yl]-piperidin
hydrochloride, prepared as‘dgscri d@gm% (E), and using 3-
fluoro-pyridine-4-carboxylic acid as th id o ice. Purification was
Rerfiprmeddyiiashrchiomatagrapdy (Silcaged, HuentopeHAAIMSS mg, 0.4
siherfethytacetater2: i, Yeldnfdip twhite BOBHROUSISDRd) fiDEd 10707
{enpdrA9eMedet); NCMS (RT)m2@8smithdMdfiotHS) Mo S H-pavel )
BB A(AdHadorA-NMRBMBSudBeS88Hds 8atpihi) mic 06 mbell {nmeres as
(Bibtlocd. 52 Relontfie) 77040 it tniethvianive (DO 61200 mmpl) wemsaddedand
thi); sol0Torrstrad, DyemBhy 6t 1pne ) emrpeatEieR (e soBHign 7S 17 IRfE

v8g(aniN.2 ] Iﬁpsp)l_ug'%frﬁﬁi%i@gd the solvent removed to give a residue that
was puwified by flash cliromatography (silica gel cartridge, eluent gradient: from

hexane/ethyl acetate 100:0 to hexane/ethyl acetate 30:70) to give the product as
colourless gum
Yield: 91%; LCMS (RT): 4.16 min (Method D); MS (ES+) gave m/z: 367.1 (M)

Example 75

5-{3-[(S)-1-(3 -Fluoro-pyridine-4-carbonyl)-piperidin-3-y1}-[1,2,4Joxadiazoi-5-y1}-

{H-pyrrole-3-carbonitrile
S

NP

A mixture of 3-fluoro isonicotinic acid (50 mg, 0.35 mmol), HOAT (55 mg, 04
" mmol), EDCLHCI (77 mg, 0.4 mmol) in dry DCM (10 mL) was stirred at room

temperature under Ny for 10 minutes, then (S)-3-[5-(4-cyano-1H-pyrrol-2-y1)-

[1.2,4loxadiazol-3-yI}-piperidine hydrochloride salt (81 mg, (.3 mmol) (prepared as

deseribed in Fxample 73(B)) and triethylamine (110 ui, 0.8 mmol) were added and

the solution stirred overnight. The solution was washed with water and 0.2 M NaOH

solution, dried and the solvent removed to give a residue that was purified by flash

chromatography (silica gel cartridge, eluent gradient: from hexane/ethyl acetate 100:0

to hexane/ethyl acetate 30:70) to give the product as a colourless gum.

Yield: 61%: 1.CMS (RT): 3.91 min (Method D); MS (ES+) gave m/z: 367.1 (ME+).
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{(S)-3-[3-(4-Chloro-I1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin-I-yl)-(5-
methyl-isoxazol-4-yl)-methanone o_,/0 N-ONV N Cf~ N ~NH The title
compound was prepared following the experimental procedure described
Wh EgmiRle,28(C), starting from PCT/IB2006/002047
(S)-3- [3 (4-chloro-IH-pyrrol-2-yl)-[l,2,4]oxadiazol-5- yl]-piperidin
hydrochloride, prepared as described in Example 43 (E), and using 5-
methyl-isoxazole-4-carboxylic acid as the acid of choice. Purification was
performed by flash chromatogr&isasili€a gel, eluent: DCM/MeOH 40:1).
Yield: 38% (white amorphous solid); [aD] +95.1 (c = 0.54; McOH); LCMS

(4rFmere s ((edhtd(s e wirolsb Y vk xadiraini

i Oline] -37eRyIBYEpM): 11.77 (s br IM; 8.54 (s 1H); 7.02 (m 1H); 6.70
(in IH); 4.23 (dd 11-1)73.79 (dd Xi41); 3. 57o(dd iH); 3.37 (m 2H); 2.47 (d
3H); 2.25 (m IH); 1.97{m I); m N 1H). 85 WO
2006/123257 PCT/I82006/052047 Exa ple

3-[3-(4-B Ih-
7%( &ad[laz(ol 45[55] i %‘#ﬁflﬁ%l%uo?‘odl%a%%xﬁ b d ﬁf thtREREh ST NE™
el Y, Bl comandy P

G vt vam Chem.

L

pyrro i)!fl 2 4]oxad|azol- - yI] blperldln
2hyd’roc’rﬁorlde prepared as described in Example 45 (A), and using 3-

0 pyridiper-4-carboxyhieasidas thaasid-of £hejge, Ditkcation-vas-
ormed é@—ﬁﬁéﬁ amateghiaphyd sticagel steent gradient: from
hexane/ﬁm agetalel 100 da hexendetiyt agdtate-Betod). o¥ield! 68%buty!
setehifessmarphoysmalid); $ap]sutinas (c-006 257 IMe iy A€ MSH{RBRd the
1hiaGrenim titled ciiToh A S (i SerpgsvEomizoot 9. THRAHEY . SHivIV Ras rernoved
DKISO-d6 B581BH B(ppiit 1 1/0T(s warsL idiss8l8ai(sit HjH@EE2({dd 1), an
hydtBgdulisdlt 7t.08 weh 2HRGI7BINF wﬁ)mzlﬂs:lp(@agpm {406 ’E’r#/%r{fi@wg)
farsy lqgursl Hiategyst7 ias zﬁ‘mrzdzgf%rﬁim ha BYreR [1° £BE 6)
offpy ing 2 an off-white solid. A’ mixture of this produ;:t (163 mg, 91
] 0
o &ﬂ;@g o DR e A
atmosphere Then, -3 -hy roxycarbam1m1doyi)~p1per1dme~1 -carboxylic acid
tert-butyl ester {204 mg, 0.84 mmol) (prepared as described in Example 10(C})) was
added and stirring at RT was maintained overnight. The reaction mixiure was diluted
with DCM and washed with water, then with 5% citric acid (aq) and NaHCO; satd.
solution (aq). The organic layer was separated, dried over Na;SOq and concentrated to
dryness affording = beige solid (261 mg). This solid (250 mg) was suspended in
CH,CN (3 ml) and heated at 100°C under microwaves irradiation for 3 hours, in 2
sealed tube. Then, the solution was concentrated in vacuo and the residue purified by
flash chromatography (silica gel, eluent: petroleum ether/ethyl acetate 60:40)
affording 192 mg of a white solid.
Yield: 55% (over 4 steps); LCMS (RT): 8.2 min (Method M); MS (ES+) gave m/z:
409.0 (M+23), 287.0 (M-99).

76(C) 3-[5-(A-Trifluoromethyl-1H-pyrrol-2-y1}-[ 1,2 4 loxadiazol-3-yl}-
piperidine hydrochloride
(8)-3-[5-(4-Trifluoromethyl-1H-pyrrol-2-y1)-{1,2,4]oxadiazol-3-yl}-
piperidine-1-carboxylic acid tert-butyl ester (192 mg, 0.5 mmol) was dissolved in 4M
HC! in dioxane (2 mL), and the reaction mixture was stirred at room temperature for 1
h. The solvent was evaporated under reduced pressure to give the fitle compound,
which was used for the next step without further purification.
Yield: quantitative; LCMS (RT): 1.39 min (Method L); MS (ES+) gave m/z: 287.0 -
(M+1).
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N \' N ...,. N'O \ NN The title compound was prepared following the
experimental procedure described in Example 28(C), starting from
(S)-3-[3-(4-fluoro-IH-pyrrol-2-yl)-[I,2,4]oxadiazol-5- yl]-piperidin
hydsoeierde salt, prepared as described in Example 52 (A)p@ryebbisistgn 2047
3-fluoro-pyridine-4-carboxylic acid as the acid of choice. Yield: 40% (white
solid); LCMS (RT): 1.83 min (Method S); MS (ES+) gave mlz: 360.1

MH+) H-NWR (DMS : k _%81” 4 (s 1H);
@2 (dd |H):%4§7%H : b{ﬁt ?}“ F 1H):
407 (1 ; 1129%&1%&!&)31_., %
22 1n6R, de RRPE?
' Al YITRire- ﬁé stirred at room
¢ ' ghtY 'h@l&%% Jna@t&rmem%aé@ﬁazé&(anw Me>refeiddNivhs
pﬂlﬁéﬂl% WM@G&M&P@@Q;&@”MI%&@ SRRkaenNharaestutetate
r@%ﬂdﬁgﬁxaﬂwea&%@é sstafting from
LRS- TBo4 A methyd kb -RypdI-2e): @ Hlowdiarg) By xaxsaompeB1R ).
Ruylhpipericing tifMDABSBespreparettasmaseribed kin. ' i,yio ~ ~ ~E f,

ELNMR. moMS tuarospyndingpinbarbexyibadie as 1e(acidDf THoiGE, 2H);

Prrificaten; was perfcimecbyniladh chasmatdgiaghys(silicatgel 2luedt,
Etraleb rdéthE ety (aceitbe 297) 1 Yieidi, 858% (Whiterakhbrphous solid);
[aD]= +112.1 (c = 0.80; McOH); LCMS (RT): 1.89 nun (Method S); MS
(ES+) gave m/z: 356.1 (MH+). 'Hame(/MS0-d6,353K), 8 (ppm): 11.16
(s br 1H); 865(slH) 8.52 ddli? 7.45 (dd 11-1); 6.74 (s 1H); 6.57 (m

Breippropsy I (%df%ﬁ%p BPFORE B AT %zuv(km frdeiiszel

Irihppesdy s‘f@ﬂ*f"ﬁa@gﬁn 111): 1.82 (m 111); 1.64 (m 1H). Example
72 (4-Fluoro-phenyl)-{(S <(4-gyan-IH-pysrol-2-yl)-[
1,2,4Joxadiazol-3-yl]- pip erilin- TyH--mrefpanone \ON O F 72(A)
5-(2,2,2-Trichloro-acetyl)-1H- pryrrole -34car omLJ;NA solution of

2:2,2-4richlarg-L-(1H-pyrrol-2-yD)-ethanane (156, 7 MO 4T (50 mg, 0.37

mmo}), EDCLHCI (71 mg, 0.37 mmol) in dry DCM (8 mL) was kept under stirring at

ambient temperature for 2 hours under nitrogen atmosphere. The reaction mixture was
added to a solution of 3-[5-(4-trifluoromethyl-1H-pyrrol-2-yi)-[1,2,4loxadiazol-3-yl]-
piperidine hydrochioride (93 mg, 0.28 mumol), prepared as described in Example

76(C), and triethylamine (50 pL, 0.37 mmol) in DCM (2 mL) and the solution was

kept under stirring at ambient temperature overnight. Then the reaction mixture was

diluted with DCM and washed with water. The organic layer was separated, dried

‘over NaxSQOy and concentrated. Flash chromatography purification of the crude (silica

gel, eluent: petroleum ether/ethy}; acetate 15: 85) afforded 66 mg of a white foam.

Yield: 57% (white foam); [o]p®° = +76.4 (¢=0.5, MeOH); LCMS (RT): 2.15 min

(Method §); MS (ES+) gave m/z: 410.1 (MH*).

"-NMR (DMSO-ds, 373 K, & (ppm): 12.70 (s by, 1H); 8.61 (s, 1H); £.50 (dd, 1H}

7.59 (m, 1H); 7.43 (dd, 1H); 7.19 (s br, 1H); 4.86-3.65 (m br, 2H); 3.42 (m, 1H); 3.28

(i, 1FD; 3.13 (m, 1H); 2.22 (m, 1H); 2.01-1.80 {m, 2H); 1.65 (m, 1H).

Example 78

(6-Finoro-pyridin-3-y1)-{(S)-3-[5-(4-trifluoromethyl-1H-pyrrol-2-yl)-
[1,2,4]oxadiazol-3-y1}-piperidin-1-yl}-methanone
F

F O~y o
A i
‘\ N \“)‘u., O)h\
i |
' NTF
The compound was prepared following the procedure described in the Example 77,
starting from 3-[5~(4-triflvoromethyl- 1 H-pyrrol-2-y1)-[ 1,2 4Joxadiazoi-3-y1]-
piperidine hydrochloride (93 mg, 0.28 mmol), prepared as described in Example
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(prepared as described in Belanger; Tetrahedron Lett.; 1979; 2505-2508)
in MeCN (15 mL) was cooled to OC and ehlorosulfonyl isocyanate (1.32
mL, 15 mmol) was added. The solution was allowed to warm to room
JEReLAtdse.and stirred for 3 hours under N2, then DMF (5 l;@lf)lmg(,eﬂmﬂ
added and the solution stirred overnight. Water was added and the
solution extracted three times with DCM. The combined organic extracts
were washed with 5% NaHCO3 solutlon and the solvent removed. The
'7%3@9\@&%@@@@%%%%@% rpr-Liragers dbgiage, oiGbae:
Wradial: werenekanale f&éet@fe% oC%B%%%&%Té}&MS&&‘@ta%é R

Hﬁfgﬁff‘@lﬂq@ Gitie st piE el lid. Yi Id 59 LCMS )5

A ﬁ%{néﬁ%ﬁ% %(%g% ow 50| _|e B}%{% gy]gCMS

7 ﬂq{f% 8 (ddd, 1H); 8.03 (ddd,
i ', THD: 3.81 (m, 1H); 3.41

R ite orad-_%lc -'tyl) -py?ro car ohlprlﬁ) 8150 n?S (8163P§1m0qg o,

-1-(4-fluoro-benzoyl)-N-hydroxy-piperidine-3-carboxamidine (167 mg,
0.63 mmol) (prepared as descr@}@gﬂgkga@mple 27(D)), and triethylamine
(100 L, 0.72 mmol) were dissolved in MeCN and heated in a sealed tube
(N ADHRIGWRTARGISS- BB W06 112 3204-RCTHBI0061R204 7o far 1D
BRIl Q0F; -theRakdieur at 100C, then 30 min at 120C. The solvent was
removed and the residueﬁWed by flash chromatography (silica gel
cartridge, eluent gradlen Ate 100:0 to
hexane/ethyl acetate 20:80)to glve Ao a colourless gum

Ppieh was thengeoisiallisad fam PGbMRIaNaR, aiyihe product as a
white solidy;¥ield 20%n MpE24,H1202 R0 tallntdle (620 A2, Me@Hhmol),
dRIrAiE2 MinPRethodiS)iMS (S Douay ez 36660 Mkt NH, O
SbNMBLD VI BO 160 BHEhufo(pRANsbRQG(8aB6] L)l v (Batdd)atheflux for
(diok 214) @13 Shab)iapoedich @iv); U@ Tafnaf HrorBIRB s Bojillihat3s@4 sid, in
thi)ieR: 2lefdeithodtl#) 13- Idutdidatiddd); 2.21 (m, 1H); 1.97-1.77 (m, 2H);
Yi6Z:(quadtihtfexaip T BRT): 0.31 min (Method H), MS (ES+) gave m/z: 140.9
BAB|S)-1-(6-Fluoro-pyridine-3-carbonyl)-piperidin-3-yl]-[1,2,4]oxadiazol-5-
yl}- I H-pyrrole-3-carbonitrile N\ C,I'NI' Q N N ..... ~N ~N F 73(A)
1983-[5-(4- c@mm@mm 111121 k&cﬂ bR Akl
1- carbo%ﬁﬂ?&’ §¥é” ) fyl ester

%ﬁ’f@ % &féefﬁﬁﬁﬁ a *‘f
% %ﬁréaia@&e%fcﬁa d%;\% %_ >f‘ it "ﬁ
%}Z’“ s aazéf : f% e,

. . qc;; COs
”n% éarggnrée phase was dried over Na2804 and concentrated. The cmde was

purified by flash chromatography (silica gel cartridge, eluent ethyl acetate/petroleum
ether 2:1) to give 240 mg of pure product.

A mixtare of the obtained product (240 rag, 0.683 mmol) and molecular sieves (44,
50 mg) in acetonitrile (3 ml) was heated at 130°C for 3 h in a sealed tube, under
microwave irradiation. Molecular sieves were filtered off and the solution was
concentrated. The crude was purified by flash chromatography (silica gel cartridge,
eluent: ethyl acetate/petrolenm ether 2:1) to give 152 mg of title compound
(transparent viscous oil}.

Vield: 67%; LC-MS (RT): 1.05 min (Method HJ), MS (ES+) gave m/z: 334.0 (MH+).

794C) (8)-3-[3-(4-Methyi-1 H~imidazol-2-y1}-[1,2,4joxadiazol-5-yl}-
piperidine dihydrochloride
A mixtare of 8)-3-[3-(4-methyl-1H-imidazol-2-y1)-[1,2,4Joxadiazol-5-y1}-
piperidine-1-carboxylic acid tert-butyl ester (152 mg, 0.456 mmol) and HCI (4M-
dioxane solution, (.57 ml) in dichtoromethane (3 ml) was stirred at room temperature
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L, 7.2 mmol) in MeCN (40 mL) was refiuxed for 3 hours then the solvent
removed. The residue was purified by flash chromatography (silica gel
cartridge, eluent gradient: from hexane/ethyl acetate 100:0 to
Wwexanelesbyl acetate 40:60) to give a white solid. This intermediateowao47
dissolved in MeCN (2 mL) and heated in a sealed tube in a microwave
reactor at 100C for 30 min then at 1200 for 1 hour. The solution was
assed through an SCX cartrl h Ivent
R eSS i
E&’ﬁ éﬁﬁttﬁuﬁ@tﬁ@é@ il %ﬂ? ﬁt@&hﬂl ﬁ?@&aﬁ] SLQ%QVEPIH/Z 234.1
1

e/ethyl acetate 50:50) to give the product as a white solid. Yield:

%; LCMS (RT): 2.46 min (Method 1); MS (ES+) gave m/z: 344 (MH+).
TRB) (S)-3-[55 (Aisivabr-iepyiiol2y)El(2-dlakatigzemdsyhpiperidin
hydrochloridgisafjoxadiazol-5-y1|-piperidin-1-yl}-methanone
(S)-3-[B-th=EGyrand3H-gdif tokR b7l oA ordel @201 Bayll] pifiéridinel; in 2 ml of
diahbhesyittackchtestad it to stetif80 Soimp0 & (R M) InAs it sdilBekim diyb!-2-
HALiA, 4dvordinec Sl raprtidiirre ditdoehorgap rdfumandds N 2fmoD 0and
mithutesiThésbivent. Wadrammolbth hanttd dicidpieraptberariddr highfter 30
vaicthirfclysgiveahevppetiid: Ascasiiite vasIRrtieRediphyser cims artpye and
174 B'rRt M Eét%éf e mgepRs Béav&lﬁﬁﬁpﬁat&% Xﬂt‘ﬁt@ twice with ethyl

e:f{etf(st}lr Gl @J?l‘éa‘f-’ﬁ{ﬁq i gog entrated. The
?' g |a‘2’8f %ﬁ)g fi nﬁ::tuent
NGl ;3 Zi“%nmo eEES’&’r?

N M@M D eté?e%% %t% waraﬁw

q9% 7.28 (m,
: Q@ %( L, "t y 391 Gﬁ)ﬁm); 3.29
ahio Uik e 03 ok m;etr:etamtnmrtoﬁ 3ol
weré added and’ the solution stlrred overnlght at room temperature he
solution was washed with water gag@12ioNaOH solution, dried and the
solvent removed to give a residue that was purified by flash
elypmategEpby(siicsygel-caytrifig dpusaiibgrasieit frerdinexghieptiih-4-
peeiated0e:0 to hexane/ethyl acetate 30:70) to give the product as a
colourless gum. Yield: 38%; LCMS RT) 4. X4 min (Method D); MS (ES+)

gave m/z: 367.1 (Ivgl+ E mp él
3-[(S)-1-(2-Fluoro- pyrldln A¥arbe )wrdln -[1,2,4]oxadiazol-5-y1

}- 1H-pyrrole-3-carbonitrile Ni-N" N U ixture of 2-fluoro isonicotinic
acid (50 mg, 0.35 mmol), HOAT (55 mg, 0.4 mmol), EDCI.HCI (77 mg,
@ik B Qlrip Sy DGV (kP amki fulasvaliFred akreemedempetaiure dusdabdan
RO mirsies, shemiSyan $5(43caroetibpy [IGERyb)-2-y1)-[1,2,4Joxadiazol-3-
yl]-piperidine hydrochloride, prepared as described in Example 39 (C), and using
isonicotinic acid as the acid of choice.

Purification was performed by flash chromatography (silica gel, eluent: petroleum
ether/ethyl acetate 2:8 + 1%NH;OH).

Yield: 38% (gummy white solid); LCMS (RT): 1.62 min (Method S); MS (ES+) gave
m/z: 358.1 (MEH).
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[1,2,4]oxadiazol-3-yl]-piperidine hydrochloride salt (81 mg, 0.3 mmol)
(prepared as described in Example 73(B)) and triethylamine (110 4L, 0.8
mmol) were added and the solution stirred overnight at room
EEREIALYse, The solution was washed with water and 0.2 M ANaOE« 002047
solution, dried and the solvent removed to give a residue that was purified
by flash chromatography (silica gel cartridge, eluent gradient: from
hexane/ethyl acetate 100:0 to hexane/eth?ll acetate 30:70) to give the
product as a colourless gum. Y@E®I8ELCMS (RT): 4.16 min (Method
(ES gave m/z 367.1 (MH+) Example 75
@ ’gguﬁﬁ zm G i e
gle aWB " H A mixture of 3-fluoro
isonicotinic acid (50 mg, 0.35 mmol) HOAT (55 mg, 0.4 mmcl), EDCI.HCI
(77 mg, 0.4 mmol) irffgry D M ( mL) was @tlrred at room temperature
under N2 for 10 minutes, the [5- -pyrrol-2-yl)-
[1,2,4]oxadiazol-3-yl]- plperl(ﬁnae ydr chI |de alt 81 mg, 0.3 mmol)
(prepared as described in Example 73 and amine (110 4L, 0.8
mmol) were added and the solution stirred overnlght The solution was
washed with water and 0.2 M NaOH solution, dried and the solvent
$épAdved to wwmmmmmﬁemﬁma@ﬁmé@ography
(silica Gathsaittidjaitizdnt @Yadient FidnmHesEners et datesebbion &F 4
%@umﬁ?ié&%w@%%@%@%%ﬁé 6‘21&&& als9§ wal?r}éé\é 10 L)
apd A dor SR Prusodraich Pk 889 he

/1 Offé}r(%ﬁ 1 S0 cltnc acui

g: ; th FtOAc. The

?ﬁ%@ Sl %?%%%ﬁ e g&% Vg g
{0 IR a2 dierbondead 2 s

é? rted in Xy Quy b R0y 1L RIG SOy 2 99%16@23:@8’;@311@%1 and X.
"I soffionohe-Trid003n k838 1 -0 Bboxylic acid amide (347 mg,
@k%rﬁ%z(ﬂ Trifuaromathytmeyael2 - adieyadiazab8wlior 5 mimutes,
SipRAdiBE yranshexy e askd Withlnabe) BBIRDH solution then extracted three times
$ilrifionmetbyd-paie et 2adicaexylitnadidiZdienzitiesielvete tetigbdd to
give a pale brown oil. This product was treated with 50% Hydroxylamine solution in
water {1.2 mL, 20 mmol) and heated under reflux for 1h. The solvent was removed
under vacuum and the residoe purified by flash chromatography (silica gel cartridge,
eluent gradient: from hexane/ethyl acetate 100:0 to hexane/ethyl acetate 0:100) to give

the product as a syrup.
Yield: 42% LCMS (RT): 0.93 min (Method L); MS (ES+) gave m/z: 193.9 (ME+).

,,.,.u

81(C) (8)-3-[3-(4-Trifluoromethyl-1H-pyrrol-2-yl)-[1,2, 4Joxadiazol-5-yi}-
piperidine-1-carboxylic acid tert-butyl ester

A mixture of (8)-N-Boc-nipecotic acid (206 mg, 0,90 mmol), HOAT (147 mg,
1.08 mmol), EDCLHCI (207 mg, 1.08 mmol} in dry DCM (15 mL) was stirred under
N, for 45 minutes, then 4-Trifluoromethyi-N-hydroxy-1H-pyrrole-2-carboxamidine
(160 mg, 0.83 mmol) was added and the solution stirred 3 hours, The solution was
washed with water, 10% citric acid solution and 5% NaHCO; solution, dried over
- sodium sulphate and the solvent removed to give a residue that was purified by flash
chromatography (silica gel cartridge, eluent gradient: from hexane/ethyl acetate 100:0
to hexane/ethyl acetate 80:20). The solid thus obtained was dissolved in acetonitrile (2
mL) and heated in a sealed tube at 80°C for 75 min in a microwave reactor. The
solvent was removed and the crude residue was purified by flash chromatography
(silica gel, petroleum ether/ethyl acetate 70:30) to give the product as a syrup.
Yield: 43 %; LCMS (RT): 2.66 min (Method L); MS (ES+) gave m/z: 408.9 (MNa+).
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ester (498 mg, 1.35 mmol) was suspended in 4M HC1 in dioxane (4 ml)
and the mixture was stirred at room temperature for 6 hours. Then the
solvent was removed affording a pale yellow solid, which was dissolved in
W1 mr) and hydrogenolysed at 20 psi, at room tempetatiiie2 e/ tieo7
presence of 10% Pd/C (40 mg) for 2 hours. Catalyst was filtered off and
the filtrate was concentrated to dryness affording 220 mg of an off-white
id. A mix e y i l 1
T, e T L L s o B TR e reptnder
stirrings eﬂ&fﬁ%ﬁ{éﬁwﬁ %?Bdmmyiﬁﬁ&m%&ﬁtﬁﬁ@gwyn
ﬁiéﬁﬂ%r f5hc RBuM-hsrossarpamimidey b -pliseridine-tasbaxylic
4@@'}!%61% &H%@@%ﬁ Ohdnge Q:B4isHmahpeeparetrag desaibetnperature
sxamplerid(Covaswas dedrandestiniingatRfiavd somaintaine divvethighitle
cHRBdaaGiandmbtyresias dilttect with BEMehdtraghatoaitrwater, then
wdth: fmeitricacid A dRT)NABCOR $ifdthedlLiioMad)s Dhesorgamic286.9
(Myey.was separated, dried over Na2S0O4 and concentrated to dryness
affording a beige solid (261 mg). This solid (250 mg) was suspended in

SOEBCN (3 N Briarheastt bt (DO A ﬂr?&ai%:f ‘T 3

hours, in a $talétPraBezahehltRPEHRRIdRW éi‘§‘ r -
and th‘elfé’é ﬁﬁﬁ‘éﬂ f&% via g Gc;zzi
%@ﬂ]&t ‘% 4--16) Was gvl\}ﬁl e o °a
il Bé@?m?e ~'3- - uore I —yl}

ne h " e lt O 24 mmol) and
lett %O@ Fs e %m%f I pipeigigce
St%‘l Aadded Hiuar Xlijc Efﬂézrﬂ%elwgs‘ﬂﬂuted with
vReHEine ey MBQ;@@@&%@ Ribrhealericko2vaa 80,
amama nW&%EUé?OW%QHnoﬂMnt@ﬂﬁbﬁwmﬁiéatmﬁ),oandehemaac(@ﬁca gel,
R AR ST echad:EROS: teTnREbatdreT fomE Jf aThenaglventwas
exaporaded underreducad presguishial diveNtte (fife- coamp auncd OWRIGHER ),
2% usesder. the next step without further purification. Yield: quantitative;
LCMS (RT): 1.39 min (Method L); MS (ES+) gave m/z: 287.0 (M+1). 90
MIARUBRITPIRGY :PCP/1B2006/002047 76(D)
(4-Fluoro-phenyl)-{(S)-3-[5-(4-trifluoromethyl-IH-pyrrol-2-yl) [ 1,2,4
Biadiarsiuddy prsipdsié ﬁa%p}cm@&wa%ﬁgwmﬁ%v6 pllosteric modulators of

BB R LA TBERY R H,%&Eﬂ@ %tmnate
epBiiBrte #rd MGG ; @?Yﬁm%} Iﬂiﬁ ?’:‘HT‘S g?? ;1188
%tﬁ.étﬁ 6\}?&@! Fﬁsa?ﬁ ; Was Scie e
ture c e
%Irggé% U |f|§ﬁff § &s l%%:mg'iné ca g% uent

Ifc?e??o?eum ether/ethyl acetate 60:40) affordlng 71 mg of a white solid.
Yield: 79% (white solid); [a]D2G:% 4Rf3 £c%1.0, MCOH); mp= 183.5C;
LCMS (RT): 2.49 min (Method S); MS (ES+) gave m/z: 408.9 (MH+).

mGInRS agsav on rat cultured cortical astrecytes

Under exposure to growth factors (basic fibroblast growth facior, epidermal’ growth
factor), rat cultured astrocytes express group i-Gq coupled mGluR transeripts, namely
mGluRS, but none of the splice varianis of mGIuRl, and as a consequence, a
functional expression of mGIluRS receptors (Miller et al. (1995) J. Neurosci. 15:6103-
9): The stimulation of mGluRS receptors with selective agonist CHPG and the full
blockade of the glutamate-induced phosphoinositide (PI) hydrolysis and subsequent
intraceliular calcium mobilization with specific antagonist as MPEP confirm the
unique expression of mGIuRS receptors in this preparation.

This preparation was established and used in order to assess the properties af the
compounds of the present invention to increase the Ca®" mobilization-induced by
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1H-NMR (DMSO-d6 3531C), 8 (ppm): 12.83 (s br, 1H); 7.62 (m, 1H); 7.47
(dd, 2H); 7:22 (dd, 2H); 7.21 (m, 1H); 4.28 (m, 1H); 3.83 (m, 1H); 3.35
(dd, 1H); 3.22 (ddd, 1H); 3.13 (ddd, 1H); 2.21 (m, 111); 1.97-1.78 (m,
wi)iodsA3:6m, 1H). Example 77 PCT/IB2006/002047
(3-Fluoro-pyridin-4-yl)-{(S)-3-[5-(4-trifluoromethyl-iH-pyrrol-2-yl)[1,2,4]oxad
iazol- 3-yl]-piperidin-1-yl}-methanone F FN O I\ N ~{.. Ixl Y~\NN A
mixture of 3-fluoro-isonicotinic acid (43 mg, 0.30 mmol) HOAT (50 mg,
slyamatnmBhoe oI ey MgUE8T ATHSININEGR TBNE Mihanahswspte”
gh}tﬁi@?‘t%‘tirring at ambient temperature for 2 hours under nitrogen
atmosphere. The reaction mixture was added to a solution of

PEimary PR B ESEEBYET: 2-y1)-[1,2,4]oxadiazol-3-yl]- piperidine

h droct’ilolridlﬁ 93 ma, 0.28 m ), pr Sd asges étiﬁ ﬂ:}Ei( %p@d
P 1a ¢ e Pr ot C -0 ays
AL UG g e i
(V¥35) FeBLY ey %ﬂ@&%@%@!%ﬁ@@?%%%g%m&gﬁ‘&s&h?ﬁ $§‘)°f6103—9.
TiRACHRR N WS Hiluied with RGN aRd Washrevith watelsidhe buffer
cORANIG | averaRseparaieh drigdcoven NagS Ok I oTreRtvatestiFash
reremategrapby putifsationofdheisrues (sliseggete elueplapeisale way-D-
1piher/ethybasetate 15: ShyiafforBe0BBANg obecwhitelfadimsol iekinsdéfices,
Drethiiedtoan); BIRRANF 76 Buests s MBD#TiiC RIGIRT)VRAEmID-MEM
QhieMax S) IMSVESzeng Resetn/Switd@ 1N Hhuffersdiviek (DMSO-UBPER3:nd
20C) p8V Pk} Q2 01 (b |entetfe @ 6ith(4, 5191180, (HehMisyrur B wd, H)e
fetad Delde seayny (T8 Es Iowitrapen. 88131 6B viivaniand)) peuidliin ?{];@15%1”3928?%%}
angH) imuligd, 2H)32°62 Cf’ﬁ'ﬂhlﬁf,/"z.@@él. §m§‘éqss§m%f5 Geecing . Eaniple

S eEETE RS- PRI FRBISHL (19) 18- B (48T S o fsthy RHE pY R - Sippyated by
me%m-yég' :B“ééjﬂa?npi@‘?[%;i(%&ﬁa%ﬁ’ﬁg @%Wb%%'ﬁwg?ﬁ £-he
Cﬁgm%ﬁ'ﬁg fpgut & following the procedure described in the
le 77,. starting from 3-[5-(4trifl thyl-1H-pyrrol-2-yl)-[1,2,4

oD BB e SCHA R B 0, 026 mmol. prepared as
Jescriged in sxample, 91 WQ, 2000/ 232a 6 RETI BeROBIONZ0T:. 766
ﬁ%’@,%s §l t‘:ﬁ?rf"&'l‘éf’%ﬁgczﬂﬂéﬁﬁl@@a% 91@%%]9\'/1 @E%?%'dg% cheice.
oIR8 fing! sampQund was,purfiedgy flagh chromaoaraphy(5ilied @8l Fiuo-4
clyeni; pelroleusrether/eivlacelple 30 times with 50 ul of PBS Buffer

and resuspended in 45 pl of assay Buffer. The plates were then transferred to &
Fluorometric Imaging Plate Reader (FLIPR, Molecular Davices, Sunnyvale, CA) for
the assessment of intracellular calcium flux. After monitoring the baseline
* fluorescence for 10 s, a solution containing 10uM of representative compound of the
present nvention diluted in Assay Buffer (15 pl of 4X dilutions) was added to the cell
plate in the absence or in the presence of 300 nM of glutarnate. Under these
experimental conditions, this conceniration induces less than 20 % of the maximal
response of glutamate and was the conceniration used to detect the positive allosteric
modulator properties of the compounds from the present invention. The final DMSO
concentration in the assay was 0.3 %. In each experiment, fluorescence was then
monitored as a fimction of time for 3 minuies and the data analyzed using Microsoft
Excel and GraphPad Prism. Each data point was also measured two times,

The results in Figure I represent the effect of 10 pM of Example # | on primary
cortical mGIuR 5-expressing cell cultures in the absence or in the presence of 300 nM
glutamate. Data are expressed as the percentage of maximal response observed with
30 uM glutamate applied to the cells. Each bar graph is the mean and SEM of
duplicate data points and is representative of three independent experiments

The results shown in Example A demonstrate that the compounds described in the
present invention do not have an effect per se on mGIuRS. Instead, when compounds
are added together with an mGIuRS agonist such ag glutamate, the effsct measured is
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Yield: 38% (off-white solid); fall) 20 = +124.0 (c=0.5, MeOH); mp= 165.7C;
LCMS (RT): 2.26 min (Method S); MS (ES+) gave m/z: 410.1 (MH+).
'H-NMR (DMSO-d6, 35310, 6 (ppm): 12.80 (s br, 1H); 8.31 (ddd, 1H); 8.03
YdddoodHy25.62 (m, 1H); 7.22 (m, 1H); 7.21 (ddd, lli); 4.26 (P LEBR086812047
(m, 1H); 3.41 (dd, IH); 3.28 (ddd, 1H); 3.17 (ddd, 1H); 2.22 (m, 1H);
2.00-1.78 (m, 2H); 1.68 (m, 1H). Example 79

HOrQsPREM ()33 (4 mgtd-lE -Ipidazal g-yl)-hibe 4 the same
%f% fgﬁf o é%aff el miﬂl %ﬁa@ gr&lﬁt,imgfa&wm

YA mﬁm@@ ALBRFAMIdine pRglian:ef
4 methyl -iH- |m|dazole 2-carbonitrile (83 rng, 0.776 mmol), prepared

according to Helvetica ChinsicgAgtar2G08, 88, 2454-2469, and NH20H
(50% water, 0.191 ml, 3.104 mmol) in absolute ethanol (2 ml) was heated
arrRisdenvleh HEThexsoehiovaseépifated to give 110 mg of
amorphous solid that was used in the next step without further
Qeitifreltion. Yield: quantitative; LC-MS (RT): 0.31 min (Method FI), MS
(ES+) gave m/z: 140.9 (MH+) 79&%;% S)-3- gg (4-Methyl-IH-imidazol-2 2;&{
Rositive xiariioeb wprpsﬁeﬁdmeﬁE a???&’lﬁérf" ?ﬁF@%téF‘i—l@@
Eﬁ%g“@W?@WB}? NEYEFREAIED I ai@kl im ﬁwe aé’ga%d By 2
cofica %
S

%’iﬁt@ﬁ%ﬁl iﬂeéﬁa g ‘??Sgﬁ X omstsﬁi-{;

%md 100%

9 u@ t?rgm Ereieens ct)l)é‘%i@? %2. P53 celis
exgp §9§1‘: T t w;? A IDF s i il &L%C;%gf@@eta;

cin

ea@é SR Wﬁ%aﬂ%e atedaFhesrds,.
ggﬁ?}jled b%%?ly@ %ma%oé%phy (silica gel cartridge, eISent ethyl

ﬁﬁﬁ%@%&&%@iﬁ%&@%@“@ﬂm&%@é@ﬁg of pure product. A mixture of
the obtained product (240 mg, 0.683 mmol) and molecular sieves (4A, 50
AYe) ihacRionitila:taml) wals heatedaed 306 ferd biffa sealeaigbei2 mM
MAder Mrawavenivatiaivn,, W elscdarisietea GBIk e ¢/bffardsth6.125
sollticlfi waseaaceHtratedifidrectrude vidspimifiedbyflash Fluo-4 {Teflabs,
shegmatographyddiicagel vastridghreelvent: etity aGetatefpBBBISufiethed
2dxterghe b2Agloblitlesegmpofind Thansirentvisdbes oilnsféele! o a
B in€redd SnfRi e PR Miadi ¢FGHRH )yMS (S Peyinoe fiznBade0CA) for
HadesEO(@) (8§-3s{BagsiMeathyialeivimidiol- 2244 menifeneglidiel-Sayfline
Pipesigimeadiy did shtonde MGFfisding Q;fncentratlons of representative compound
@Om[whﬁméﬂwyMHQﬁﬂEa}z@@yb%I[WE ézm@w Buffer (15 pi of 4X
dijveinameuas edes ylidaesd teRebi GG USE eI EnR BF
%H\ﬁn GRSRaTP BRGNS ?n“@fcﬁrq@?é%@%ﬁg %?@%@ G )
oRztele sl Waker:) analyzed using Micros Xce rap rism. Hach data
pomt was sc measured two times.
Under these experimental conditions, this HEK-rat mGHuRS5 cell hne is able to directly
detect positive allosteric modulators without the need of co-addition of glutamate or
mGIiuR35 agonist. Thus, DFB, CPPHA and CDPPE, published reference positive
allosteric modulators that are inactive in rat cortical astrocytes culture in the absence
of added glutamate (Liu et al (2006) Eur. . Pharmacol. 536:262-268; Zhang et al
(2005); 1. Pharmacol. Exp. Ther. 315:1212-1219) are activating, in this system, rat
m@luR 5 receptors.

The concentration-response curves of representative compounds of the present
invention were generated using the Prism GraphPad software (Graph Pad Inc, San
Diego, USA). The curves were fitted to a four-parameter logistic equation:

(Y=Bottom + {Top-Bottom)/(1-+10"((LogECs-X)*Hill Sjope)
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92 WO 2006/123257 PCT/IB2006/002047 for 20 h. The solvent was
evaporated to give a white solid (140 mg) that was used in the next step
without further purification. Yield: quantitative; LC-MS (RT): 0.32 min

(Methad s M

S (ES+) gave m/z: 234.1 (MH+). 79(D)

(3,4-Difluoro-phenyl)-{(S)-3-[3-(4-methyl-IH-imidazol-2-yl)-
[1,2,4]oxadiazol-5-yl]-piperidin-I-yl}-methanone A mixture of

allo

exp

i

3,4- dfluoro benzo I chlorlde (0 057 ml, 0.456 mmol) in 2 ml of

§ada8to a stirred solution of

PCT/AB2006/002047

Ffipfs G rds BRI S AS BRgaspRsient
o2 8te flfe)eﬁ%esd’ m%%@%ﬁ%thylamn{]ﬁ?g% ml, 1.824

{opol) in 2 ml of dichloromethane at OC. After 30 min the solvent was
‘“"”?vaporated the residue was partltloned between ethyl acetate and 5%

— NaHCO3 é Q) The dqueous plldbe was separate Fand-extracted-twi 1
EXGMRtSthy| “acafaEs’ the comfifEdorganiEmydieiere dBEGWEF Na2 @4“" Fiux*
a@d concentra;gd The crudeyyvas purified by, flash chromajggraphy (silica
—geteartridge,-eluent—dichloremethane/methaneol-20/0-8) to-give-118-mgof
tittle compourid {amorphous 8lid). Yield: 69%. LOMS (RT$1.92 min Tt
(-Method N) MS (ES+) gave;m/z 374.3 (Mk.l;h) I-H-NMR (MSO-d6, 353 .4
KA b (ppm) 1258 (sbr, 111) 7-53-740(m; LI‘I), 128 (m;—1H)6:93+«(s;
181y 4 22 (m iH): 3 76 (m, 18} 3.53 (dél, 1H)3.42 (ddd. 1FD: 3.29 (ddd. ***
151) 2.27 (m'riH) 2,24 (s BH}? 1.98 (m 1H}#4.83 (m, IH); 8866 (M, IH). +++
Eé(amp]., 80 +F 30 bt 54 4t
—£S)-3{5-(4-Chloro-lH-pyrrel-2-)-[1.2 Aloxadiazolk3-yll-piperidin-l-yl}:nyrid
|rf’-.4_yl-methéf“lbne 0 C1413™H The title cothripound was ffepared i
fallowing the experinnental pr@gedure described in; Examplg;28(C), i
startingfrom \o) 3to=(4=chioro=-tH-pyrrel=2-yh-tI;:24oxadiazot-3
yil-pipetidin hydrochloride, prébared as des&fibed in Exampfe 39 (C)} and ***
using isonicetinic acid as thesacid of choice=+Rurification wes performed s+
by flash chromatograpfy (siti g\gel efuent: +e_troi umetherfethytacetate
2.8 + 1UNHAQH). Yield: 38% (gummy white solid); | CMS {IT): 1.62 min i
(Method S); M5 (ES+) gave 30/z: 358.1 (MH#). 93 WO 2086/123257 +
H@T/IB 006/Q02047 Examp@ 81 (6-Fllorospyridin-3-yI)- g s
f/(‘\ QIR LA tvifliinran ath 1.t —oveeal -2 N
\)} J |_.) \“" UTTAaOUT o1 ICLIIyI LT lJyIIUI yT)
2 4loxadiaZol-5-yl]-piperiditf-1-yi}-methanthe 67 +E
+ 38 e 68 s
18 e A0 bt 69 o
17 SR 41 ) 70 b
18 + 42 et 71 bt
19 ++ 43 o 72 o
20 + 44 et 76 +
21 Foi a4 + 77 4
22 R 45 S 75 +t
23 o 4B e
B e 47 .
"Table legend:
(+): ECsp > 10 uM

(+):

i }J.M <ECSG <10 f,],M

(+++): ECsp <1 pM
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F FF N-O O H N F 81(A) 4-Trifluoromethyl-IH-pyrrole-2- carboxylic acid
amide Carbonyl diimidazole (379 mg, 2.34 mmol) was added to a solution
of 4- trifluoromethyl-IH-pyrrole-2-carboxylic acid (350 mg, 1.95 mmol) in
MeGNs(A281L) and stirred for 90 mix. Concentrated NHAORGSohRiars/(82047
mL) was added and the resulting mixture refluxed for 90 min. The solvent
was removed, 10% citric acid solution (10 mL) was added and the

solution extracted three times y4th f3t&}A€ <The organic extracts were
combined, dried over sodium sulphate and the solvent removed to give

16,05801E5 RS assyfup. Yield: 100% LCMS (RT): 1.29 min (Method L); MS
TES—B"@&E‘%%Z_T?% 9 (MH+). 81(B) 4-Trifluoromethyl

ANihydrex -y ele o2 - tas bexantiohnevas setutidnedf following a radioligand
WindirfupepmeibyksLid- pyroiderd - tanboeylic teitid @il deeBAi7tnigh ety bshynyl)-
pyridal) in[HhesHER s exijemididio@ingl Jinvide mesitedsahanfosofgcribed in
Gaiputes etcdolB0)2) Bivarg alitidd (hanifidgtivitR 467 OR RRIDP ABGTSH Bicth
(estRactethehraediiias. T BEOAD. Hé-éPganic extracts were combined,
dried and the solvent removed to give a pale brown oil. This product was
Nrewtertuei i 9095 8-roxylamine solution in water (1.2 mL 20 mmol) and

heéateglugg@er reflux for Ih, Th(lequgolven,ir 3”"§ ved u der %ﬁﬁ%ﬁ;
‘f% Oﬁ;‘é&co i‘@% \i § E’i ‘179192
Al the o e %ugé\ﬁ %m&%@mw@em@@)

A1) (Gashed twice by resuspension in 10

: i @nh@‘\%@ Hexadwzab by Jcentrifugation
Ripeding:- b%'i@qzsydlcré’s,(a takthuty RSt AdRDEED® ohM HEPES-NaOF, pi
ﬁ) -DlRIGIRESRLE A N BI98y D Gha A Inéiba (Bjo-RddSrotein
kRG] $HEARQANYith. 68vinenebuin sltuRENMs (@miak). was stirred
under N2 for 45 minutes, then
PHjrEpbeitiysNmyehoeptdH-pyrrole-2-carboxamidine (160 mg, 0.83
mmol) was added and the solution stirred 3 hours. The solution was
mmwum%@mﬁ@m@trm@emrgmt@n%an@@/obm%%@ﬁ%muo?& mM
Hﬁ@awgoa.m&w@ze%ﬁmh@@wﬁor@% %k% fpgetition
shulf sy pLRIGeR Y RS ARSI SE b Hy (Sificde @ﬁ;&ﬁm‘ﬂf
patiferftontsrs FddaRErh Vdttatd 18076 ﬁff,gg%
and

9%33{% tHUSoP4R f@gﬁ% 6|\9 ﬁ%@éﬁ@%ﬁ?w L
?’%ﬁgﬁe ik %ﬁg% leﬁ"f"”qes ’*ﬁ%% e

we 2] ac Q cﬁg]% PHLMG ceH
vharvest (SP 6]' T tﬁ%{ﬁ g ?ﬁa eZQ @3 otygA eM@Q‘dEﬁﬁ%@w&s
Iamt bﬁﬁma @,,% tm@%) M%(ﬁ&ﬁ);ﬂage der

-é{m_ WO 808 - RGI{1B2006/002047 81(D)
-3- [3 (4- Trlfluoromethyl | H- pyrrol -2- yI) [ 1,2,4]oxadiazol-5-yl]-

Data analysis:

The inhibition curves were generated using the Prism GraphPad program (Graph Pad
Software Inc, San Diego, USA). [Cso determinations were made fom data obiained
from § point-concentration response curves using a non linear regression analysis.
The mean of ICs, obtained from zt least three independent experiments of selected
molecules performed in duplicate were calculated.

The compounds of this application have ICsp values in the range of less than 100 pM.
Example # 1 has ICso value of less than 30 puM.

The results shown in Examples A, B and C demonstrate that the compounds described

in the present invention are posmve allosteric modulators of rat mGIuR5 receptors.

These compounds are active in native systems and are able to inhibit the binding of
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piperidine hydrochloride salt (S)-3-[3-(4-Trifluoromethyl-IH-pyrrol-2-yl)-[
1,2,4]oxadiazol-5-yl]- piperidine-1-carboxylic acid tert-butyl ester (140 mg,
0.36 mmol) was dissolved in 4M HC1 in dioxane (2 mL), and the reaction
WiIHie was-stirred at room temperature for 1 h. The solvenf Wasquen02047
evaporated under reduced pressure to give the title compound, which
was used for the next step without further purification. Yield: quantitative;
LCMS (RT): 1.38 min (Method L); MS (ES+) ave m|z 286 9 (M+1),
PEY AP UB R PR S rm sl prar ikl Rigdsemptely from

E{ 2 E&&Eﬁa% ? ifﬁﬁéwdrhel ﬁﬁé{ﬂ%fﬁ&ﬁéﬂomﬁﬁt gRpluRs receptors

#lirshs %%@%3 éffd’l(%lei’ﬁﬁacﬁ ST BROAT (38 mg, 0.28 mmol),

Bsg IH%',% os(-‘)t 28 m % dryovxge 1@ gresgf?t lfx%%ny ndg ftga%ncged

ure S un 01’11 m(t)

t0 _1ncredse w nes ptor
acrae |xture QS é} 1c ilﬂ I rh expecied to be usefu] f treatment
e -”&?‘mggﬁ i xg?iqiﬁ %%Ségé?a;ehs e
B b 1] mbea and JHeloYAmIAg (3 Het 3 such

mgjg imRGEN: @Gdakend the solutlon was kept under stirring at ambient
temperature overnight. Then the reaction mixture was diluted with DCM

and washed with water. The oggRARieyEr was separated, dried over
Na2S04 and concentrated. Flash chromatography purification of the
Anusiee(silitte gebd gaif ethiropbteisethyl acetate 50: 50) afforded 72 mg of
Ay sofiododiel dn?8atssLE ISR T2t bulitiqV eth ok 1L kS T(R84 )are
widely mizd 403 S(iviel f th@mogluwmamptwﬁmmw This model is
bespipou riéiprevidhad IAMELHRIBR ARFIRASATIGROATE PRISTIIgE Ak @ nduce a
nﬁtsaet&t@?@%m m@}@r@ﬁw&%ﬁl@ﬁ%}é\%rﬁp‘éuﬁa@dé%é‘ﬁ é%} 16 BHHEE

1%0‘?hé"6¥tﬂ€§‘é"ﬁc alF@EB“ ﬁ’écrﬁ SAPnE Affiyity ate
chlzm}hrema

(ém&@r%?a 2 %S oot ??g%gg 3 o
Ior cornnouncis

rll;n‘ririnaD %ar%lm‘%;iegﬁ%lﬁ%}) ounds of ﬁformlﬂ%?

expe&le&' ave their et V|rtue of their ability to

@&%eﬂlg 8&@&%&&&%&@&%@&%@%%E’Arﬁaﬁcmwsmam& A4
A PRUIRS ARSI LXROEIQ IRWIRIAHRLS $PaSiGreriand
g&féfﬁﬁgt@é@w@a@p&@é 2RISR ahgRANR 7ERCiANm Rt ol et ALV e S ge
RXREeSHIIUR Il GRuP eGP GHdR-l anSCHBiBeRAMEMIMEIARD chbitrolled
femeyaliihe splise VakianisySioRl ane: asdaeanseguescairefinctional
1O PHEssiaRvelemi@ hilRresepio kil ki efatof k89bJedperinpaak. 15:6103-
9): The stimulation of mGIuRS5 receptors with selective agonist CHPG and
Alseehuthdio cifade widhe dhrtdmlateryidactdiphosikorisitided (Riinpounds on
dnyphiolysimaimistissbguentointioditndncalerern shitgationcarhtap ety
ofritdepmist estvine PhebrTiReHoxanidiierexpiossio Aurin BIRG Hsclprardn

pighis dreprratioriclifiy Srapalaions e cRppiRR Many deetmiBia arTe™
(Yddeatrgss, }6 wRMEL pagne au Mont d’Or, France) that recorded the
ambulatory movements of mice. Mice were naive ic the apparatus prior to testing,

On test days, test compounds (10, 30, 50 or 100 mg/kg ip. (intraperitoneal)} or
vehicle were administered 120 minutes before amphetamine (3.0 mg/kg s.c.) or saline
injection. Mice were placed into the locometor boxes immediately after amphetamine
or saline vehicle injection and their locomotor activity, defined as the distance
traveled in centimeters (cm), was measured for 60 minutes,

Compound administration: Compounds were prepared as a microsuspension in
sterile water (60% of final volume) and Labrafii M1944 CS (apricot kernsl oil —
Gattefossé, Saint Priest, France) (40% of final volume) and administered in a volume
of 10 mi/kg. Compound-vehicle-treated mice received the equivalent volume of
vehicle solution ip. in the absence of added compound. D-amphetamine sulfate
(Amino AG, Neuenhof, Switzerland) was dissolved in saline and administered at a

100



compounds of the present invention to increase the Ca2Y
mobilization-induced by 95 WO 2006/123257 PCT/IB2006/002047
glutamate without showing any significant activity when applied in the
wssnce:efsglutamate. Primary cortical astrocytes culture: Brirnaggogbiab2o47
cultures were prepared from cortices of Sprague-Dawley 16 to 19 days

old embryos using a modification of methods described by Mc Carthy and

de Vellis ( 80) J. CeII |oI 8 02 d Mill od mice
URGE oy Gimal biba Bl ?ﬁ? e? j{fg{%% S et mi
f%r%%&%r&&% FROYS uéﬁeln a s%grlle er contalnlng 5 36 mM KCI, 0.44

aM t%%ﬁana s4 17%%&081']51%1 e 1\?3&'&!‘%\4&5{%@5 Q @Mpﬂ%zﬁ@gM
g@ﬁ MOYENBIL WasRlrted 2ate RO one-
X?"&ﬁs@{r%%oéﬁe E)@\l DAt BectamRiskinsonBiasciencesed

nkiBPIPOLE %&@m%el%f@ R Bskeiccois Mpdiied&aghelsiMadimpD-MEM
GlutaMAXtm I, InV|trogen Basel Switzerland) buffered with 25 mM

ek bBcanthodad RMABIREORadisugbleccented nithvidySg/milucose, 1
mM pyruvate and 15 % fetal bovine serum (FBS, Invitrogen, Basel,
repizetaid) cosmivitih af thstieptofioycinzaifidanity barsyaed e Wigiesss,
I@eReEorshyegdertiduedimgec#diPBS supplementation was reduced to
10 %. After 12 days, cells were subplated by _tr psmlsatlon onto
Téerwmg@méSp@ceweae%%‘w%sa%& AR, Bross!eieE %ﬁné‘f&
rogentase haYe BrftsriEafon Romi %%%L%‘ ?ﬁ?? %1 1
PASTPBEGTES: MR E LSRR AT S¥ S BB S EPE vashed With Sssay o
TRRARA R R 2SS mM NaCI 6 m|v| KC1, 1 MM MgZSO4 1 m|v|

aCl2, 20 nzlvl EPES I lﬂ&peyr N A
ﬁlﬁé:ot &r Ir%iZO? S 11nV6f1 I: T if %ﬁ%ﬁ&@&%ﬁzﬁ%ﬁ%ﬁﬁﬂﬁﬂ

e1 wa%gﬁnf ree t|m with 50 | of PBS Buffer and resuspended in 45
o ‘assay Buffer. The plates were then transferred to a Fluorometric

PHRging PlatenReadgifELEPR, Molecular Devices, Sunnyvale, CA) for the
assessment of intracellular calcium flux. After monitoring the baseline

flncescencadoriQssa soluioneontaining R4 efiepiesentalives:
compound of the present invention diluted in Assay Buffer (15 p1 of 4X
dilutions) Judk®dded to the cell plate in the-absence or in the presence of
300 nM of glutamate. Under these experimental conditions, this
Compemtratitidraames: lbss than 2@ %8 6tghe maximal response of
Dluweararerinebhas the concentréiiBi® used to detect the positive allosteric
moidstator properties of the compdids from the present invention. The
T#8PDMSO concentration in th %géay was 0.3 %. In each experiment,
Misereslansieahis then monitored s, a function of time for 3 minutes and
%ﬁ@@é@r%alyzed using Microso xcefgand GraphPad Prism. Each data

f,@gw""s asotﬁgeaswed éW &w& he reshils lo-figure) dRaseakile:
st be{i AT m%ry cortrcal MGIuRS-expressing cell
cu?FJres in'the sence r |n the presence of 300 nM glutamate. Data are

expre&gegﬁigﬂﬁogercentage of maximal response observed with
An aqueous suspension is prepared for oral administration so that each 1 milliliter

contains 1 to 5 mg of one of the described example, 50 mg of sodium carboxymethyl
cellutose, 1 mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml.

3} Injectable
A parenteral composition is prepared by stirring 1.5 % by weight of active ingredient
of the invention in 10% by volume propylene giycol and water.

4y Ointment
Compound of the example 1 5to 1000 mg
Steary! alcohol 3g
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30 M glutamate applied to the cells. Each bar graph is the mean and
S.E.M of duplicate data points and is representative of three independent
experiments The results shown in Example A demonstrate that the
WEFANWEAAHAS described in the present invention do not have BT &FW6{I82047
se on mGIuRS. Instead, when compounds are added together with an
MGIuRS5 agonist such as glutamate, the effect measured is 96 WO
La6/123257 PCT/182006/002047 significantly potentiated compared to
Wﬂﬁ@@ﬁ@g@ﬁ the agonist alone at the sgnge concentration. This data
wdndicates that the compounds of the pigesentinvention are positive
allosteric modulators of mGIiuRS5 receptors in native preparations.
In AN Bhe Gl &Sassayarveifekiaxaressing sahmiiuvkE Celhcolfuie
desefbaivecinpttonad @ pression of HEK-293 cells stably expressing rat
MGIURS receptor was determined by measuring intracellular Ca2+
Rezhwangesvasiipas Blaorontetiic meating PlateiReadee (ForP Ris Malpeutarthe
invBeidoek, GlinryobleoGAdh the Spsrissanbglliarmteoomeldutiveriedowmany
-wapisG 1 HRScajo SR dhtiadintagonists. Rat MG1uR5 RT-PCR products in
HEK-293 cells were sequenced and found 100% identical to rat mGIuR5
Genbank reference sequence (NM_017012). HEK-293 cells expressing
rmGIuR5 were maintained in media containing DMEM, dialyzed Fetal
Bovine Serum (10 %), GlutamaxTM (2 mM), Penicillin (100 units/ml),
Streptomycin (100 g/ml), Geneticin (100 g/ml) and Hygromycin-B
(40.tg/ml) at 37C/5%CO2. Fluorescent cell based- Ca 2+ mobilization
assay After one day of incubation, cells were washed with assay buffer
containing: 142 mM NaCl, 6 mM KCI, 1 mM Mg2S04, 1 mM CaCl2, mM
HEPES, | g/L glucose, 0.125 mM sulfmpyrazone, pH 7.4. After 60 min of
loading with 4 uM Fluo-4 (TefLabs, Austin, TX), the cells were washed
three times with 50 p1 of PBS Buffer and resuspended in 45 ui of assay
Buffer. The plates were then transferred to a Fluorometric Imaging Plate
Reader (FLIPR, Molecular Devices, Sunnyvale, CA) for the assessment
of intracellular calcium flux. After monitoring the baseline fluorescence for
10 seconds, increasing concentrations of representative compound (from
0.01 to 60 M) of the present invention diluted in Assay Buffer (15 p1 of 4X
dilutions) was added to the cell. The final DMSO concentration in the
assay was 0.3 %. In each experiment, fluorescence was then monitored
as a function of time for 3 minutes and the data analyzed using Microsoft
Excel and GraphPad Prism. Each data point was also measured two
times. Under these experimental conditions, this HEK-rat mGIuRS5 cell line
is able to directly detect positive allosteric modulators without the need of
co-addition of glutamate or mG1uR5 agonist. Thus, DFB, CPPHA and
CDPPB, published reference positive allosteric modulators that are
inactive in rat cortical astrocytes culture in the absence of added
glutamate (Liu et al (2006) Eur. J. Pharmacol. 536:262-268; Zhang et al
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(2005); J. Pharmacol. Exp. Ther. 315:1212-1219) are activating, in this
system, rat mGIURS receptors. The concentration-response curves of
representative compounds of the present invention were generated using

Ci tp]g Prism GraphPad software (Graph Pad Inc, San Diego, USA). The
~—curves were fitted to a four-parameter logistic equation: (Y=Bottom +
(Top-Bbtiopamersndhading e EonfHil Slope) 97 WO 2006/123257
PCT/IB2006/002047 allowing determination of EC50 values. The Table |
below represents the mean EC50 obtained from at least three
independent expgriments of é‘(ed molecules performed in duplicate.
Table 1: EXAMPLE Ga++ Fldx P Ca#B Flux* EXAMPLE Ca++
Flu* 1 +++ 25 ++49 $4 2 ++% G%M?%Eiﬁg+@++ 51 +++ 4
++ 28 +++ 52 +++ 5 84+ 29 +++ 53 +4H+ 6.+4+ 30 Pt 54 +++ 7 +++ 31
+++ 55 ++ 8 ++ 32 +ﬁ+ 57 ++ 9 ++ 33, £ 5&{+++ 10 +++ 34 +++ 60
+++ 11 ++ 35 +++ 64 ++ 12 ++ 36 +++ 65 ++ 13 + |37 ++ 66 ++ 14 +
38 ++ 67 ++ 15+ 39 +++ 68 16 ¥¥ 40 ++ 69 ++ 17 ++ 41 +++ ~ 70 ++

Whkeft 42 +++ 71 ++ 19 ++ 43 +++ 72 ++ 20 + 44 +++ 76 + 21 +++ 44 +

+ 22| +++ 45 +++ 79 ++ 23 ++ 46 +++ 24 ++ 47 ++ Table lege

R, 05 Eaon TP {0 PEHF SRS BN 40 EOR L1 i Comiem Co

Cﬁ)alkyny_ arylalkyl, heteroarylalkyl. hvdroxy, amino, aminoalkyl,
hydroxyalkyl, -(C,-Cslalkoxy or R; and R, together can form a (Cs-

Coyeyeloalky! ring, a carbony! bond C=0 or a carbor double bond:

P represents a (Cs-Cylheterocycloalkyl. (Cs-Cyheterocycloalkeny! ring or a

heteroary! group of formula

Ry
y 5
iyt g =
Ry N/\\ , Ry Nf\ , R:‘//‘\'I\N/‘y“-\\ NF\N&\_\ Rs/\’}é/\
‘.‘ H
H
Rs ,Ra P Ks ,RG FG,
AT Ty O 2
= NS
H R H . H

Ry Ry, Rs. R, and R;  independentiy are hvdrogen, halogen, -NGO.. -(C;-
Ceralkyl, «(Cs-Coleycloalkyl, «(Cs-Chieveloatkylalkyl, -(Ca-Coralkenvyl, -(Ca-
Ceralkynyl, halo-(C;-Celalkyl, heteroarvl. heteroaryialiyl. arviallvl, arvl, -
ORs, -NRgRs, -C{=NRo)NRgRs. -NRgCOR;. NRzCO.Rs, NRSO,R..

NR;pCO NRgRe, -SRg, -S(=0)Rs -S(=0)hRs. -S(=0)»NRRq. -C(=0)R;, -
C(O}0-Rs. -C(=0WNRgRs. -C(=NRg)Ry, or C(=NOR:R, substituents:
wherein optionally two substituents are combined to the intervening atoms to
form a bicyclic heterocyeloalkyl. aryl or heteroaryl ring; wherein each ring is
optionaliy further substituted with 1-5 independent halogen. -CN. ~(C;-
Coalkyl  -O-(Cy-Coalkyl, ~0-(Cs-Coleveloalkvlalkyl, -Olaryl), -
O(heteroaryl), -O-(-C,-Cjjalkylaryl. -O-(C;-Cyalkviheteroarvl, —N((-Cg-
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98 WO 2006/123257 PCT/1B2006/002037 EXAMPLE C mGIuR5 binding
assay Activity of compounds of the invention was examined following a
radioligand binding technique using whole rat brain and tritiated
2-methyl-6c(phienylethynydlicpyidinect eHINVMRER)alls B(lga0d fdkiadrepary])
similar metg@ggls than those described in Gasparini et al. (2002) Bioorg.
Med. Cherfi. Lett. 12:407-409 and in Anderson et al. (2002) J. Pharmacaol.
Exp. Ther. 303 (3) 1044-105 1. Membrane preparation: Cortices were

dissected qyt ftom, brabisiRf-0Qr3000-Spaeua-Dawteyaais (Charlesioalkyl.

River Laborataries, L'Arbresle, E Tissues were,homogenized in 1

rolimoe. (o SRR o AR N TR 250y T Lot
Polytron disetgpteyc(diieimztioatG, Hetzetry | Shyitzanatid) andrekrtrifugedhich
for 30 min at 40,000 9 (#GuENgiSUPSrpAtARL was Hiscardedand the japcy; -

pellet washed twice by resuspension in 10 volumes 50 mM _
HEPES-N&)ﬁ%‘@ﬁéﬁ%hﬁ%‘é%&@%ﬁ%iﬁéﬁé& \PEd el GERER ™ Ahg N Co
washed befarsiifinal-reas0spengion(in 10 vojurue’:0f 20rmMNAERESalleai@iy!)
pH 7.4. Prg&géﬂtggﬂsgentration was determined by the Bradford method
(Bio-Rad protein assay, Reinach, Switzerland) with bovine serum albumin
as standard. 13111-MPEP binding experiments: Membranes were thawed

D, B (esuspended indbinrdirg:huffeecantaining 200mM=-HEPESNaQH, 3
mM MgCIZ_,é?:rgl\_/l g&c:‘% 1 Mt NaCl, pH 7.4. Competition studies
were carrie i)ut)by incubating fof IA at 4C: 3 nM [3H]-MPEP (39 Cilmmol,
Tocris, Cookson Ltd, Bristol, U.K.), 50 pg membrane and a concentration

o range of 0Q030M30mM.efGampauRds.facaini teagtionyalume of
300 . The non- specific binding was defined using 30 pM MPEP. Reaction
was terminated by rapid filtration over glass-fiber filter plates (Unifilter

96-\ eIIRGF/B filter plates, Perkin- EImer, Schwerzenbach, Switzerland) 5

Ra U _\\ X 400 plige golf‘f‘%;ffer using mll@hayﬁter (Filtgrmate, e
Rerkin‘Efmer, Downérs Grove, USA). Radioadivity was déterthined by H\O

R4Jiqii scintillation agﬁsﬂ:gﬂ’]etr?f/ using a 96-welplate reader¢TopCount, &
PerkiReElmer, Downers Gtove, USA). Data analysis: The inhibition curves
were generated using the Prism GraphPad program (Graph Pad Software
Inc, San Diggq USAY, | Geerdetesminations, wers: magefiem data obtained
from S point-concentration response curves using a non linear regression
analysis. The mean of IC50 obtained from at least three independent

D, éxpefirmentsinf seléctedemiolspmes perfbrmedimkdisliCate-Wiere)-.
calculated. . _Sggrl]cggulqg_s_g(ﬁgj_sogpg_lication have IC50 values in the
range of less than 100 M. Example # | has IC50 value of less than 30 M.
The results shown in Examples A, B and C demonstrate that the

V,Compoeundseeseribesheanithesprosentirvention @k positive allbStekigresent -

n-Moduylators. of rat mGIuRS receptors.

_:.........__
—F

B represents a single bond, -C{(=O)-(Co-Cylaikyl-, -C{=0)-(Co-Coalkenyl-, -
C{=O-(Ca-Cratkynyl-, -C(=0)-0-, -C=0INRs-(Co-Coralkvl-, -C(=NRg)NRg
SSEO-{Ce-Chatkyl-,  -S{=03-(Co-Chalkyl-,  -S{=0}NR(C-Caialkyl-,
C(=NRg)-{Co-Coralkyl-, ~C{=NORg~(Cp-Cyalkyl- or -C{=NORgNRo-{C¢-
Cyalkvl-;

Rg and Re, independently are as defined above;

J represents —C(Ryg. Ryp), —O-, -N(Rg}- or -5-;



These compounds are active in native systems and are able to inhibit the
binding of 99 WO 2006/123257 PCT/TB2006/002047 the prototype
MGIuR5 allosteric modulator [3H]-MPEP known to bind remotely from the

glutamate hindjng:site i t brane domains of MGIURS .
receptors (I\Wgﬁl]lgr%%%gglg gﬂgﬁgﬁggsg éﬁ@gc%%rg%/ 21):&8)‘2?@ %b}\s,l’th(ec‘”
positivevaifsdieiadimodiators pravided inGhaliprageiintertionliare heteroaryl,
expegmg%mdmgrea@q;@ %f:%ﬁb{&iﬁ@sﬁm_g{%afﬂ%ﬁi&{aﬂ}@hﬁﬁﬁt@g@w -3
at mGJuR5 receptor. refore, these pasitive alloster ulator

AT S a e el et et =R R O
psycéhiatis disofdersassdciatedMithogluielindie Caysfaictioh @Esthibdd bo(C--

be teegleddnrain andaihers il can Redeaiaiy such positive
allosteric modulators. EXAMPLED Amphetamine model of schizophrenia
Amphetamine-induced increases in locomotor ambulation are well known
“and are widelyrused insaa Mok of the positive symptoms of
schizophrenia. This model is based on evidence that amphetamine
increases motor behaviors and can induce a psychotic state in humans
(Y Ui G PRPTTPO0T A RE A NG SRl LSSEY dOop: 1 BOYY atirth E¥CLiE SERBINhown
that amphetamine-induced increases in locomotor activity are blocked by
antipsychotjcs drugs that are effective in the treatment of schizophrenia
(Arnt (199 Lg;%r?pg% %%Fr%rggl@ﬁ.tﬁg@gg}-éﬁv)‘? U%gg% rrénsud?té’(gemonstrate
that locomotor activation induced by amphetamine is a useful model for
screening of compounds which may be useful in the treatment of

schizophrenia. hS»gjg;:ts: The present studies were performed in

accordance witf the ani [ cdre and use policies of Addex
Pharmaceuticals dnd A . i 'vgsxg%witzerland governing the
care and use of anjmals. MHle CS?BLG/jgmice@0 g) 7 weeks of age at
the time of delivery: were group ho{)ée,d/\fn a temperature and humidity
controlled facility &h a 12 hour Iigﬂ?ﬁt /darﬁ‘?bycle for at least 7 days before
use. Mice had access to foadtand water ad libitum except during
locomotor activity experiments. Assessment of locomotor (ambulatory)
activity: The effects of compounds on amphetamine-induced locomotor
Whggtivation in mice were tested. Locomotor activity of mice was tested in
white plastic boxes 35 cm X 35 cm square with walls 40 cm in height.
R Lodc motor activité/l (ambulations) was monitored by a videotrackin.g
' Wistem (VitBETTACK? -.E%Ué%ﬂﬂ%, CREPHgne an wdH 0ol Fratiteivar (<=
recorded thes)dimbulatony mioxie mentscefyise!. Micsiwere naivecto theinoalky!.
apparatus pUglRIRSHINGc AN faghAays, RSt LOMROURASHI0. 30, 80,01, (..

100 mg/kg i.p. (intraperitoneal)) or vehicle were administered 120 minutes
before ampHetSPHAE (T BMTRGLE PSR ATTHE Ol GRHH I0HRE Were
placed into the locomotor boxes immediately after amphetamine or saline

P venicie Imealanand e ospoier gy, Aefretas e diiance . o .
traveled in cé)ntlmeters cm), was measured for 60 'minutes. Compound
administratisf#rEBmhPeunds Werelprepared as a microsuspension in

Ry Rs Ry
3 ' R R .
B y s =S
FoN Lo O 7 e
! A f ; Ry PN
R3 N/\-_\ , R3 N/‘\ , Rs/ku/\ N\N>)\\ ) N R l
H | 4 H
H H
Rs
Rg I R EG —G
b g = e
== ~ O ket
Ry /f \‘ >/>“F{‘ D/ C/\ E\u /O \
:r ‘.! -, D,.—\\ /,\
;; P R4/\\?//M\N//\“~ 3 N
Rg R, ! H H

1035



sterile water (60% of final volume) and Labrafil M1944 CS (apricot kernel
oil - Gattefossd, Saint Priest, France) (40% of final volume) and
administered in a volume of 10 mg/kg. Compound-vehicle-treated mice

received the, e%imla@ta\tﬁl mme ﬁﬁe‘ﬁ%ﬁﬁ@lﬁlﬁ%&ﬂi(}@d@géﬁ theighsenseaf (C,-

added co sulfat e
Swﬂzerlancg%v solvétI iy %%1 ﬁe éae an?s ?‘VI}\‘ k{f@g%ﬁgnvl +Cs-
2006/ 1232@)@@WB2@@67@GQ@)4¥<V@0@@W68}® rgtikeps: elimla arplalinyé of vl -

10 mUkg. Dyamphgtamine-vehiclsrigated W%d&&e'ﬁ@\?@ﬁquﬂlﬂ%@ﬁg
volume of saline vehicle injected s.c. Statistical analyses: Statistical

analyses w@%f&gfmgﬂ ugﬁﬁg éﬁaﬁ?ﬁ’*ad PRSI stifislieiReBrwaeORs -
(GraphPad CBan(Bieg 0;(CA) B, Data-&rprRanaly zed -SimRy dae-swaytuents;
analysis of %%&%&C%N}LQV&) 9&9&%‘%&%’#@8&86’%@%QQE%”%H&%QEES&%%&s to

multiple comparlsons whére appro rlate The significance level was set at
0<0.05. EffORPSIUBIRORTREDR! MRS I oMeer setivitys
in mice Re@pasmt\atm&mmpwnﬁt@f thennventiorsignidicanibsaitenuated -
the increas ofora duc y het in The
compounds(,% 8?1 ﬁye presergu?? %\“If’g{ E%og are%gl §St§?§ r‘ﬁgzgf?a%o% ‘of MCTIRS
receptors, tRgyereagdefutfor-thepralvietion of Medicatibriicespesially For-Co-
the preventiopieyiifRaIMSALOREANIralNEVAYS Sy SIRM HROIMETR RS Medkoary )
as other disorders modulated by this receptor. The compounds of the
invention cah B8 administered either alone, or in combination with other
pharmaceutical agents effective in the treatment of conditions mentioned

above. FOF@ WLAT '%ﬁ?&&é}ﬁ&tmq%?s@mg@@fm@ bes.f fer >£Q%azm

formulatio the invention are as follows: blets & ‘SFoun

example 1 $4ts SRR unﬁcpﬁ&ﬁh%ﬁél 205G rhe®Ee é@‘?ﬂ&r%)alm
Talcum 10 mgerMagogsiumsatearate 1&&1@@9@&&{;@ staravad 200 mgsRtkigich
example, the S%E“QQH”%E?&I%Ee&e)éVIH‘H' S;Ig}é g;? Ced b%&he@"’“& alkyi -

amount of an eSsCri examp uspenS|on

agueous su@rﬁéwé@)ﬁ]ks/1prébé?e@f@ff“@i%lﬁdﬁﬂﬁﬂsh@tm)so@rﬁmié@é‘r}’i), -N(Ce-
milliliter contaims |torgmgfane aithe desodbed examplenso moakyary)

sodium carboxymethyl cellulose, 1 mg of sodium benzoate, 500 mg of
sorbitol and"WAtEFEE 1 ml. 3) Injectable A parenteral composition is

prepared by stirring 1.5 % by weight of active ingredient of the invention
D,18, 0% Ry¥olume HARURRG S YCLand Walel- _C(R,)=C(R,)--C(=0}
C(=8)-, ~O-, -N=, -N(Rs)- or -5-:

Q denctes an arvi or heteroaryl group of formula
’ N -N
Y s /’} 3\ "~ —‘rRﬂ (e
Rg ’ R )
5

Ri, Ry, Rs, R, and R; independently are as defined above;

D, E. F. G and H in  independently represent ~C{R;)=, —C({R;=C(R)-.-C(=0}-,
C(=8Y-, —0-, -N=, -N(Rs)- or -5
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4) Ointment Compound of the example 1 5 to 1000 mg Stearyl alcohol 3
g 101 WO 20061123257 PCT/IB2006/002047 Lanoline 5 g White
petroleum 15 g Water ad 100 g In this example, the compound 1 can be

g eplaced byhe.same amauntgtany ol he. desgilhed ex

. )t ﬂsmc"gf 8-, -
Reasonable variations are not to'be eg 48'a departure from the '

scope of the(TrVéhtémail be dbAbEs. that it S desiefived-TAvaitionRs.
may be VariSe ) 1ate, s by.$hess sled inhe arts 107, Clalfes:d d .
compound hay t r -B.V y [ 1= rein
R, and R3 %?)W\rﬂggéﬁﬁﬁgg%leﬂﬁ%eﬁﬁgfﬁ%‘%@@@é‘iéf%ﬂ%‘g)aﬁfv[é(“NBORg)%%"'(c“
-(C2-C6)alkemjkyH{G- C6)alkynyl, arylalkyl, heteroarylalkyl, hydroxy,

amino. aminoahryi, hydroxyalkvl, -(C,-C6)alkoxy or R, and R, together

can form a (C3- C7)eycloalkyl ring, a carbonyl bond C=0 or a carbon
double bon: P9l dUERE SRS AT EREIKyI.

(C5-C,)heterocycloalkenyl ring or a heteroaryl group of formula R, R RG

RE RRe N\ N=~RaN~~R\NNN{z~aN HHHH HRs RERRs
I RN~ RINN Ny a N
F G =NETFEIKL ‘%} WA R3H R N E R3. R6. R5. R6, and R,

independently are hydrogen, halogen, -NO3. -(Cr -(C,-C6)cycloalkyl,

-(C3-C3)cyrlpalkylatieferfGrEo)alkenybe=(C.c CH)alvnyl halo G CRFIKYIC.-

hete 7%%505]&%1 Qﬂgfﬁy'@(]@c?)g{@gh %QJC_G')aikynyl. halo(C;-Cghalkyl, heteroarvi,
heteroarylalkyl, arvlalky! or aryli any of which 1s optionally substituted with 1-5
independent halogen, -CN, -(C-Cglalky! -O(Cy-Cglalkyl, ~<O(C3-Cr)eveloalkylatkyl, -
O{aryl), -Ofbeteroaryl), -N{Co-CoalkyD((Co-Colalicv) -N{(Cp-Celalkey D C-

Crleyeloalieyl) or -N{(Co-Cyalky! ¥ ary]} substituents;
Any N may be an N-oxide;
or pharmaceutically acceptable salts, hvdrates or sofvates of such compounds.

3. A compound according to claim 1 or 2 having the formuia I-D

N—O it
Q / N/)\i/\ff%

| Q
\ J// \\‘;
H R R,
i-D
Wherein
Ry and R; represent Independently hydrogen., -(C;-Cglalkyl, -(Cs-Colalkenyl, -(Cs-

Ceralkynyl, arvialkvi, heteroarvlalkvl, hydroxy, amino. aminoalkyl.

nydroxvalkyl, -(C,-Cgalkoxy or R, and R, together can form a (Cs-

Chyeveloalkyi ring, a carbonyl bond C=0 or a carbon double bond;
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ORs, -NR8R9, -C(=NR30)NR8Rg, -NR8COR4, NR8CQR9. NR$SO,R9, -
NR, fICO NR8R9. -SR,, -S(=0)R8. -S(=0),R8. -S(=0)3NR8Rg. -C(=O)R8,
- C(0)-0-R8. -C(=0)NR8Rg, -C(=NRs)R9, or C(=NOR8)Rg substituents;

P wherein optipnalyitwo Substitkentsyaiestombioed tadiba iRtesyRBiRg AIgMSs a
to form a. %%XC“C neterocygloallp/l aryl or heteroaryl ring; wherein each
ring is optlonaﬁ er substituted with 1-5 independent halogen. -CN,
-(C- C6)alkyl -O-(C-C6)allcyl. -O-(C3-C7)cycloalkylalkvl, -O(aryl), -
O(heteroa-yl), - zO (-C1-G8)alkylaryi. -O-(C- C3)a|ky|he!;§roaryl -N((- C -
103 C6)a1 ( Co-C3)al yl) or
N((Co-g (CO-Cg; ?heteroarg@p\s RS, R %{P\o easarrﬁ J
mdependen‘fly is hydrogen, (C1-C6)alkyl, (08-C6)cycloalkyl,
(C3-C7)cyclBalkylalkyl, (CI-C6)alkenyl, (C,-®6)alkynyl, halo-(C, C6)a|ky|
heterocy(;Joalky& heteroaryl, heteroagylalkyl, arylalkyl or aryl; any of which
is oonnaIfVﬁﬂb\sltﬂed with 1 '% pendent halogen. -CN, - AQG alkyl,

- 0-(Co lkyl, -®-(C-C7) lky O(ary=O(heterog Q\l Co-
C6- alkm aIkyI)(é% Wﬁo&lkyl) or N(((Eo CG)am

substituent$D, B F. G, K and L#&g P |qgependently*represent C(RB)=,
-C(R3)=C(R4)-,-C(=0)-, -C(=S)-, -0-, -N=, -N(R3)- or -5-. Q denotes a

(C5- C6)cyc|oa|ky| an aryl or heteroaryl group of formula R 7 R3 N .R3- '//
R4 R3 r- R DB §:R%= 219 Repiidepspgenty gee iadrperts BAogn RS ke
and R7 indépeitidéntly afe)asidefine d@havecbickliFabyanddnQkenyl, (Cx-

mdepender@éjﬁﬁ%@ﬁ%‘o %Ré AR (%gtér(%ﬁél)het%ag)fa]k\ﬁ:( ax%)aik\q aravl

N(R3)- or - 4represent independently -0- or -N=

V3 |s C or Ry, éﬁﬁ*% réﬂréﬁ%n NiNEand WeiS-; BiedrebentdfaSORe.
single bondNEGA0) H&RC 2)alky]s(=O(RQ)- (@%@G}ﬁlamﬁyimﬁgm -C(=O)Rs, -

_CC(( Olzl F(QCI;")]N%?S% @/(R%) 1 3 é‘%lpz]ﬁyf(_%?l%%{é%a&%i@ ITbeg)Ru substituents;
-S(:O)ZNRB’-i(@?JDG@)@WW t\@(a"wmgl}eqﬂjoa@@)amed to the infervening atoms to

-C(=NORS8)¢{f9- %@Mhﬂro%&@ggm%ﬁgﬁemlfmw REAndR9: ring is
mdependent%/ are as defined above; Jr ;ent C(Ro R11), -0-,

'N(R10)- or”B19734 B8R .%‘Héﬁeﬁ" fy ark R}%&é&‘a ?é?}lCé%\\rky

-(C3-C6)cyclaalkyl. (CG-(_G@G}B@lwalkylawy{; ~CrG6)adkemkyl.  -Ofarvl).

-(C-C6)alkynylhalatt1-Coalkvk RRISNAARVI. _0-(C.-Cylalicvihetercarvl,  ~N((-Co-
CoralkyD((Co-Calalkviaryl)  or  =NUCe-CoralkyDCo-Ca-Yalkviheteroaryl)
groups;
Rs. R, Ryg each independentiy is hyvdrogen, (C;-Ceralkyl, (Ci-Celeveloalkyl,
{Ci-Coyeveloallvtalkvl, (Cho-Colalkenyl, (Co-Colalkynyl,  halo-(Cy-Cgalkyl
heterocveloalkyl, heteroaryl, heteroarvialky!, arvialkyl or aryl, anmyv of which
15 opiionally substriuted with 1-5 independent halogen, -CN, -(C,-Cslalkyl -
O-(Co-Celalkyl, -O-(Cy-Cricveloalicvialiovl, -Ofarvl), -Otheteroarvl), -N(C,-
Ce-alkylh -N((Cp-ColalkyD{(Cs-Comteveloalkyly  or  =N({(Co-Cglalkylyaryl)

substituents;

D E.F. G. K and L in P mdependently represent —C(Rap=, —C(R; =C(R)-,-C{(=0)}-,
~C{=8)-, =0O-, -N=, -N(Rs} or -5~

Q denotes an aryl or heteroaryl group of formula
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heteroarylalkyl, arylalkyl or aryl; any of which is optionally substituted with
1-5 independent halogen, -CN, -(Cv-C6)alkyl, -O(C(I-C6)alkyl,
-O(C3-C)cycloalkylalkyl, - O(aryl), -O(heteroaryl).
-N( Co-C6)alkyl)((Co-C6)alkyl); N((Co-C6)alkyl)((C3- C7)cycloalkyl) or
>Q-86)alkyl)(aryl) sulstituents; Any N may be an N-oxide; or B
nﬁceutlcally %tﬁb}e salts, hyda Selvates Bf;&u £
R{cﬁmiouﬁds 2. A cémpognd;gccordmgt clatén | having mulal C Pb,,p'
R2 I-C V\ﬂ‘ier R and R, represeﬁt wfﬁependentlyﬁhydf‘ogen
-(C- CG)aIkyI -(C- C6)a|ken5yI -(C- C6)alkynyl, arylalkyl. heteroaryialky!l.
hydroxy, amino, aminoalkyl, hvdroxyalkyl. -(C-C6)alkoxy or R, and R,
together caf¥ fBrRa fe-aed)Ryclaedrperisg! &%&r%di’?ﬁﬂ%h*ep@—o ora

carbon double bond; P represents a (C-C,)heterocycloalkyl,

D-Ef @)h%&r gﬁClﬁ?lke Ir|n hﬁ{?aeﬁ?\lee 0] ryI (&u Q@%@RFR lle rs

E-F K-i N BECREN-1Q- NN:H H(Rﬁ)F{)F -+05 R3, R,, R;, R6, and R,
independently are hydrogen, halogen, -NO2, -(C- C6)alkyl,
-(C,-C6)cycloalkyl, -(C,-C7)cycloalkylalkyl, -(C,-C6)alkenyl, -(C,-

' ce)alkynyl,"FRIRSE (&'8@%&1@! )he%rowﬁmhé’fer%arylalkyl arylalkyl, aryl, -
ORs, -NRBRg, -C(=NR10)NR8Rg, -NR8COR9, NR8CO,R,, NR8SO,Rg, -

NR10CO NRSR,, 1§§Bﬁgn§&§1t9)§c8h §r(w%2r %C %gﬁg!\'?@ RO GASARS: .

C(0)-0-RS8, C(O') Rg substituents;
wherein op%@ﬁ‘éiﬂ?%%ﬁstltdgﬁ@%ﬂfg%’dhblrﬁéd%}fﬁé“ﬂ‘{ﬂervéﬁmgfla@(a}ﬂ?i

to form a biﬁ}éfﬂmheﬁ&ﬁ@wl@ﬂﬁwl Wbﬁﬁfh@le@ﬂ[yhﬁmg}fvmﬁéﬁlqu@&h’bna] ~

ring is optlona ubsttute wit 5|nd og

-(C,- C6)alkyl, éj Gafll?f/ (%Eé’p yC|o ?glkr&:ﬁ) %{a C“'é\l)’a]m‘
O(heteroan@[,@@()@d%kaikkhéryl FOudi- Cé)ﬁlkmemelboarwﬁ( Nc(@@ék,vl}((%
Ce)alkyl)(Corgialkylaryd ani¥{((Go-Coralybit:0-Caralkyipeteroaiary

roups, .
9 P substituents;

Any N may be an N-oxide;
or pharmaceutically acceptabie salts, hydrates or solvates of such compounds.

4. A compound according to claim 1 having the formula [-A

P‘f dos s
e
H 4 o
Ii-A
Wherein
R, and R represent independently hvdrogen, -(C;-Cglalkvl, -(Co-Colalkenvl, ~(Ca-

Ceralicynvl, arvlalkyl, heteroarvlalivl, hydroxy, amino, aminoalkyl,
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Rs, R, RIO each independently is hydrogen. (C.-C6)alkyi,
(C3-C6)cycloalkyl, (C3-C7)cycloalkylalkyl, (C2-C6)alkenyl,
(Cn-Ce6)alkynyl, halo-(C1-C6)alkyl, heterocycloalkyl, beteroarvl,
heteroarylaldrhamialkyhon-arykliany ofwRichins dptianathe:substituted wvith'--
1-5 independent halogen, -CN,.-(C1: kyl, - O-(Co- -0-(C;
A L S T S
C6-alkyl),-N((Co-C6)alkyl)((C3-C,-)cycloalkyl) or N((Co-C6)aikyl)(aryl)
p substituentgpfdsdatsFa G Kcamdib-davRidatonertlentiieptesratid(R3}E or a
--C(R3):CSR£,2-; CﬁOL—, 71?('1_):821-, -0-. -N=, -N(R3)- or -5-: Q denotes an
aryl or hetdfSaRTYrBUS P ISR R 7 R3/~R3RAR3 T td E Rg R (~\
I~ (~IHBO R$ SR4 Ra~-/ Rs6/SCR-~ R3, R4, R;, R6, and R;
indepenggntly are as defiged above; D. E. F. G and H in Q independently
represent -C(R3)=, -C(R3)/\,;€B(PS)-,-C(:O),§._-)E§(=S) 0% -NE: -N(R3J 0¥ -S
106 B gepresents a sin&@boﬁ&-C@O -(Co-E, alkyl-, /' Ry ™
-C(=0)-(C,¥6)alkenyl-, - Cl=0)-(C,-C8alkynyl-; -C(=0)0<, ™ )
-C(=O)NR8H(CO0-C,)alkvl-, -C(=NRB)NR9, -8(=0)-(C0-C salkyl-,
-S5(=0)z-(Co-GR)alkyl-, -S(=0),NRs-¢C0-C,)alkyl C(=NR5)-(Co-C,)alkyl-.

-C(=NORB)£0-C, )alkyl- or -CY=NC RR)NRQ-(CogQg)alkyl-_;flazfgggLRg,
indepe, tly gretas defined above:/dfepresents CC(R,0, R,\);-04) |
-N(R,‘o)gf or -5% R0 Ru indeB‘eM are-hydrogeh, -(C,-('G)a@f‘{(@;\

-C6)cycloafkyl_ -¢C;- C7)cyc|oa|kwyﬂalkyﬁi -(C2-C6)alkenyl, -(C2-C6)alkynyl.
halo(C;-C6)alkyl, heteroaryl, heteroarylalkvl, arvialkyl or aryl; any of which
is optionally substituted with 1 independent halogen, -CN, -(C,-C6)alkyl,

-O(C(1-C6)ikyt- B 87 Bycldatkyrangr - eftapisroesthetdrgary N -(Cr
-N((CO-CoJalkyy((C(ECE)RIy BN Co:CE)rigii{ G Ercycloakylor], -(C--

_N((C3_C6)6%5#)%&%@'?1%8»9?@%%@%%6 éé:e!}lognr\aly Pe%e?&rwffa \If’qe'&[alkyl, aryl, -

pharmaceuti dcceptable sa ydrates Or solvates of Suc

compound$)Es. AW;}OC@QTI&WH%%O DB Plor 2 HabiRg the fomifdiBs: -

I-D-Q 0 dwk JtBIR&R:DINDErSROR,. -S(=0)R;. -S(=O1NRsRs, -C(=O)Rs, -
C(O)»0O-Rs. -C(=0NRsRs, -C(=NRg)R¢. or C{=NORgR, substituents;
wherein optionally two substituents are combined to the mtervening atoms t©
form a bicvchie heterocveloalkyl, arvl or heteroarvi ring: wherein each ring is
optionally further substituted with I-5 independent halogen. -CN, -(C:-
Coalkyl  -O-{C-Colalicyl.  -O-Ce-Coyeyeloalkylalkyl,  -Olarvl),
O(heteroarvl), -0-(-C;-Cialkyiaryl, -O-(C,-Cy)alkytheteroarvl, -N({-Cq-
Cayalkv (Co-Coalleviarvl)  or  =N{Co-Ceialkv)((Cy-Cs-)alkylheteroaryl}

groups;

Rs. Reo. Ry each independently is hvdrogen, (C)-Cylalkyl, (Ca-Cyleyeloalkyl,
(Cs-Cheycloalkylalkyl, {Cr-Coialkenyl, {Cr-Coialkynyl, halo-{Ci-Celalkyl,
heterocveloalky!, heteroarvi, heteroafylalkyl., arvlalkvl or aryl; any of which
is optionally substituted with 1-5 independent halogen. -CN, -(Ci-Cgjalky! -
O{Ca-Coralkyl, -O-(Cs-Coeveloalkyvialkvl, -Ofaryl), ~Olheteroaryl), -N(Ce-
Cealkyl).-N{(Co-Coralky({Cs-Co-yeveloalkyl)  or  —N{(Cr-Colalkyl¥arvl)

substituents;

D.E.F. G. K and L in P independently represent ~C(Rsr=, ~C{R1=Ci{Ry)-.-C{=0)}-,
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R, and R, represent independently hydrogen, -(CG-C6)alkyl.
-(C2-Co6)alkenyl, -(C_- C6)alkvnyl. arylalkyl, heteroarylalkyl, hydroxy,
amino. aminoalkyl, hydroxyalkyl, -(C,-C6)alkoxy or R, and R, together can
form a (C; cloalkyl rin rbo yl bond C=0 or a carbon double
bond; 10" P%r% se%tsg (ngy% e(fer%cycloalkyl
(C5- C)heterocycloalkenyl ring or a heteroaryl group of formula R4 R6 R

Q \r--N Rs RsablrdeR MyRa NIbB3rNoRariidiE H H Rs Rs Fze R R6
F™-C' \OAN N\\,DR4RNHFlaHHHRS3, R4. R5, R6, and R,
mdependently are hydrogen halogen, -NO2. -(Cr -(C3-C6)cycloalkyl,

Cley cloalkylalkyl C-Co6)alkenyl, -(C- C6)alkynyl, halo-(C;-C6)alkyl, B

Rs et ét ia(aryl hetero;a3 aryialkyl, a4 1’(758 -NRBR4, ~—n
NR3Q)NRBRO, { R9 NRBC 9 ‘NR8SO Rg (\Nmoco H Ow——
Rg, SR8 -SE0) -s ‘“‘O)2R8 8R4, -CEQRE, - o F

C(O)B(*?)-RS -C(=O)NRBR9, -C(= 1NTR8)R9 or C(=NOR8)RA
substituents; wherein optionally two substituents are combined to the

mtervenlng}atqms{goRIO;maj a-bicyelischatarpcyelealiylnarnyh ar-heteroaryl
ring: wherein each ring is optionally further substituted with 1-5

independent halogen, -CN, -(Cr -O-(Co-C6)alky1,

. EG)E(@@‘?’)E%/@I@hikdﬁamﬂbiﬁ(?éamyen@@f&éma%?@{@@ ;=Ciydlkylaryl,
-O-(C;-C)alkylbeferqarvikN(kg;-Ghlalkyl)((Co-C3)alkylaryl) or
-N((Co-C6)alkyl)((CO-C3- )alkylheteroaryl) groups; R8, R9, Rio each
independently is hydrogen, (C;-C6)alkyl, (C-C6)cycloalkyl,

B (C--C)cycloaﬂfytaikyla(@nae)aﬂnenyt:((@ﬁ@(aﬂwm&mhaloeé@-ﬁ@)&lk)d},kem -
heterocyclqvla(Lk@SI) ter ALY wetg{@@fylglkylya{%@igy rgpr,a%lk,v ny o %QR,

is optionally substit tuted with' 15 mdependent haloge

O-(C- ce)alk%if%ﬂ@ca@&%loawmwcmaww “O(h&eﬁéaWi) (LN(@@aikv% ,
Cé-alkyl)3, NE00C6)atkdi(C-Ceqayotoalkyl) OndN(C-CH) atkyBRINR o-(C.-
substituents: , F. G K and L. in P independently represent C(R3)—

-C(R3)=C( AL (

Ry and R, independently are as defined above:
J represents —C(Ryg, Ryy), ~O-, -N({Ryg)- or -5-;

Rig. Ry independently are hydrogen, (C;-Cglalkyl, -(Ca-Coeyeloalkyl, «(Cs-
Crjeyetoalkyialkyl.  -(Cs-Cylalkenyl,  -(Co-Cgralkynyl,  halo(C,-Cyalkyl.
heteroaryl, heteroarvialkyl, arylalkyl or aryl; any of which is optionally
substituted with 1-5 independent halogen, -CN, -(Ch-Cralkyl -O(Cy-Coralkyl,
-O(Cs-Crjeveloalkylalkyl,  ~Oaryl), -Otheteroaryl), -N((Co-ColalkyD((Cy-
Celalkyl) -N((Co-CoralkyD((Cs-Crjeycloalkyl) o =N{(Co-Colalkvi)arvi)

substituents;
Any N may be an N-oxide;
or pharmaceutically acceptable salts, hydrates or solvates of such compounds.

5. A compound according to claim | having the formula I[I-B



-C(=S)-, -0-, -N=, -N(R?3)- or -s-; Q denotes an aryl or heteroarvl group of
formula 108 R38R RsR3\R3~R4 R3\wHOE R,R4Rs \S\ R5
js-~~R4 GIF RS R S R5, R, R;, R6, and R; independently are as defined
above; B ang H in Q indepegdently represent -C(R3)=,

, -C(=S)-. -0-{|-N -N(Rs)- or -S-; J represents

-S~pR10." R, independently are hydrogen.

-(C3- yi, -(C,f‘é:6)cycloalkyl,{-(CB-- cloalkylalkyl,
-(C,-C6)alkenyl. -(C,-C6)aWalo(C3- G6Yalkyl, heteroarvi,
heteroarylalkyl, arylalkyl &#saryl, aRy of which is optionally substituted with
1-5 independent haﬁa%gn, -CN, -(C3-C6)alkyl,-O(C0-C6)alkyl,
-0(C.3-C7)cycloahr yl, -O(aryl), -O(heteroaryl), -N((Co-C6)alkyl)((Co-
C6)alkyl).-N((Co-C6)alk),,l)((C-,-C7)cycloalkyl) or --N((Cg-C6)a]kyl)(aryl)

thel#bgtituents: Any N may be an N-oxide: or pharmaceutically acceptable
sa?fs, hydrates or solvates of such compounds. 4. A compound according
to claim | having the formula 11-A (r)-N H RIR2 11-A Wherein R, and R,

R, ?g)nelient IiQﬁﬁéﬁiﬂqaﬂé’p@f{&i{ﬂ%ﬁ01};&%%&@)aJJ(Y;LdQMG)@@S(?I{lE(BfI&Iké%L' (Ca-
alkynyl, arylalkyl. heteroarylalkyl, hydroxy, amino. aminoalkyl. 1 )
hydroxyalkﬁ?)g&‘;vf#xé@ﬂg%g%r Iéﬁggﬁaaﬁ,ialjgé%tkr%?/%gh}forr%néné&am“ma}kyI’
C,)cycloalkidingyakcarbobylhatid:G=0r oka eathfn demgble bomd;fem 2 (C:-

represents g (CarGihgtarcycliaaliv §Grredasterocysloalkanyliing or a
heteroaryl group of formufa R, R6 R~-N Rs R4 R, N-N R3~\N/~~ Ra~~N

RaNN,R3~-N HH HHHRs RsReR6JF-GR3HR,HHHR4, R;,
P R6, and R-igdependently-arshbycrogemixhal0gen; M cy(Galkenyl ring or 2

heteroarvl group of formula

V. Rs : Rg N—N
B B ~ A
A ot B . i AL
Ra P 3 N RB/\ A ) N\N A M
H b
Re
RS/R__/R? Re Fe
e : — /
L }?‘\__N D/E‘qﬁ. O /K—L
RN R4 W DT
N
i N J/' \N |
R, l‘_{ R’S Y H
H

Ri Re. Ry, Re. and R; imndependently are hvdrogen, halogen, -NOs;, (-
Cepalkyl, -(Cs-Coieveloalkyl, ~(Co-Creveloalkyvlalioyl, «(Ch-Celalkenyl, -(Cs-
Ceoalkynyl, halo-(C-Cgalkvl, heteroarvl, hetercarvialkyl, arvlalkyl, aryl, -
ORg, -NRgRs, -C{=NR;;)NRzRg. -NRgCORg NRCO:Rs, NRgSO.Rg, -
NR:;CO NRgRs, -SRs, -5(=0)R;. -S(=01R;. -S{=OpNRzR;. -C(=0R;, -
- C(OY-0-Rs.  -C(=OINReRy, -C(=NRg)Re, or C{=NORgRs; substituents;
wherein optionally fwo substituents are combined to the intervening atoms to
form a bicyciié; heterocyeioalicyl, aryl or heteroarvi ring; wherein each ring is
optionally further substituted with 1-5 independent halogen, -CN. -(Ci-
Celallkyl  -O-(Ca-Celalkyl, -O-{Cs-Coicveloalkylalkyl,  -Ofaryh), -
Otheteroaryl), -0-(-C-Cialkylaryl.  -O~(C-Cilalkvlheteroaryl, —N((-Co-

11z



Q

D,

-(C3-C6)cycloalkyl, -(C3-C)cycloalkylalkyl, -(C-C6)alkenyl, -(C- C6)alkynyi,
halo-(C-C6)alkyl, heteroaryl, heteroarylalkyl, arylalkyl, aryl, - ORs,
-NR8RY9, -C(=NR10)NR8RY9, -NR8COR9, NRBCO>R9, NR8SO,R9, -

e oM S g

substituent&EC¥iierein optionally two substituents are combined to the
intervening atoms to form a bicyclic heterocycloalkyl, aryl or heteroaryl

ring:; wherein gach rin onaII further substituted with i-5

independen hgi’ocg s I\P PABSIREs- %ﬁ‘é&é}w é) ﬁﬁ%ﬂcy@fo%@ﬂwl
-O(aryl), - Gﬂhéiém%ip}lw&k&lc C3Yatkatiant]. -1 O8)alky hatefOathativl.
-N((-C3- C@@é@%@&k@l@%@ém)&EMQ%]%)%%YQ&@& grv any of which

)alkylheteroaryl) groups; R8, R9, R] each indépenidently is h dro en,
(C-C6)alkyi @HEBILYy Closed e ic cweﬁﬁwéﬂéwa‘céeecsﬁmek@i -Copalkyl -
(C- C6)a||ryﬁ’ydChG]Qa(Q*lC@)mKyJC75@@5@%@&}Ky10m)‘0@mstemawl) "N(C(‘
heteroarylalky, lalky)-or tlonally stitut

1-5 mdepeagke%ﬁ};%ug%l&ﬂo C?I}Qﬂc ?é()t (3 I yI o 6)a 3}1& %%EVW D
-O-(C3-C7) 88§k alkyl, -O(aryl), O(heteroary]) -N(Co-

C6-alkyl)z- N((Cn C6)a|ky|)((C3 C--)cycloalkyl) or -N((Co- C6)alkyl)(aryl)

% gtlﬁe B%S?”n ng(f%ﬁ% Ig?m- - Z@}?g% § éjcég nso)t;s an

aryl or hetm@a@] gf@up%ffoh?fﬁdaOR 83 7 R3\~ R3 R4 R3r- N H DBE J~ |
\O Ra/~\ R6 R6 AS\Rs 3R4 G'F Rs RS R;. R4, R5. R6, and R3
independently are as defined above; D. E, F. G and H in Q independently
represent -EXRHLLEIRS) —?f?ﬁﬁ‘?’l%?—@} forgaiasy. _0-, -N=, -N(R3)- or
-S-: B represents a single bond. -C(=0)-(Co-C2)alkyl-.

'C(T'O) (C2-C6)alkenyl-, C(=0)-(C2-C6)alkynyl-, -C(=0)-O-.

R8 -(Co-C2)alkyly -C(=NRS)NRO. sgok(co -C2)alkyl-
F% 0-C )alk%{ S(X0)2NRt-(CO tﬁau C(= NFgg( f‘f -Calkyl O f’ﬁ
ORE)-(Cr- cgfd@ -0 fG(=NORR)NRg ;(érg C.)alkvlxR8<and R9, G,—F

mdependently are as defi ed above: J represents -C(R,0, F?l ). “O-
-N(Rjo)- or -S-; R70. R;; mdependently are hydrogen. (C3 C6)a|kv|
-(C>-C6)alken

-(C3- C6)cy ﬁa céi‘!: cycloalkylalkyl

_(C2-C6)alky gr I CE ) allUARELS PSR ATE Fete 88%%8@1 arvialkyl or
aryl; any of which is optionally

E.F. G and H in © independently represent ~C(R;)=, ~C(R:=C(Ry)-,-C(=0}-,

~C(=81-, 0=, -N=, JNIRG - or -5-2
represents ~C(R o, Ry}, —O- -N(Ryg3- or -5-;

Ryq. Ry independently are hydrogen. H(C;-Coalkyl, «(Ci-Coloveloalkyl, -(Ca-
Crleycloalkylalkyl,  -(Co-Cojalkenyl,  -(Co-Celalkynyl,  halo(C,-Cqralkyl,
heteroaryl, hetercarylalikyl. arylalkyl or arvi: asv of which is optionaltv
substituted with 1-3 independent halogen, -CN, (C)-Calalky! -O(Co-Coralkyl,
-O(Cy-Cojeycloalkyialkyl, -Ofaryl). -Ochetercarvi), -N({(Co-Colalkvh((Ce-
Ceralkvi) -N((Co-Celalky{(Cs-Cojeyeloalkyl)  or  =N((Co-CylalkylXarv])

substifuents:

Any N may be an N-oxide,;



substituted with 1-5 independent halogen. -CN,
-(C1-C6)alkyl,-0(Co-C6)alkyi. -O(C-C7)cvcloalkylalkyi. -O(arvl),
-O(heteroaryl). -N((Co-C6)alkvl)((Co- C6)alkyl);
N((Co-C6)alkyl)((C3-C7)cycloalkyl) or N((C0O-C6)allcyl)(aryl) substituents:
Any N may. be.an Noxids: arpnarmageutically, aceeniable salls, hydrates
or solvates of such gompounds. 5 A compound accorgilng to claim |
having the formula 11-B 111 R2 11-B Wherein R, and R, represent
independenty Ry dreerhy (Cd:z6)atkving(he G@alkenyl, -(C,- C6)alkynyl.
arylalkyl. heteroarylalkyl, hvdroxy, amino, aminoalkyl, hydroxvalk'yL
-(C,-C6)alkoxy or R, and R, together can form a (Cs- C7)cycloalkyl ring, a
carbonyl bond C=0 carben-dpuble bond; Prepresents a

(CS-C?)heterocyc@%WloMng or a heteroaryl
group of formula R4 Rs R\--f ™iN"N- R?Rs %-A\ ->--R'" N N Ram\N,
~J~NH HHHH RRRIP~1-G E-JE\/%L| NREAN HH HR; R4.R:
, R6. and R- independgntly are hydrogen: é#,ngen. -NO: -(C;- C6)alkyl,
-(C;-C6)cycloalkyl, -(C;-C7)cycloalkylalkyl, -(C,-C6)alkenyl, -(G-
C6)alkynyl, halo-(C1-C6)alkyl, h&dfoarvl. heteroarylalkyl, arylalkyl. aryl. -
ORs, -NRsR9, -C(=NR,0)NR8R9, -NRgCOR9. NRBCO2Rg, NR8SO,Rg. -
NR,0CO NRsR9, -SRs. -S(=0)Rs. -S(=0),R. -S(=0)2NR$R9, -C(=O)R8. -
(O-0-Rs. -C(=O)NRSR, -C(=NR8)R4, or C(=NORs)Rg substituents:
wherein optionally two substituents are combined to the intervening atoms

R, IR 2 DiGYiEMeIRIQRAGRIY I Ader. Neferoanlign| . hersinaen -
ring is optlonal%,further substijtuted wit pende

W

1-5 independent halogen. -CN.
(C.- C6)alkyt2BEo-CBIAE: -OFE eV eloalky IR -BRRpy, Ammoatkyl

O(heteroaryydr@s(Ey:C YalkylakyicoQ- (G, -E3)alkyheteredryl, MH(-Comn a (C--

Cheveloalikyl ring, a carbonyl bond C=0 or a carbon doubie bond;

P represents a {Cs-Coiheterocycloalkyl, (Cs-Chiheterocycloalkeny! ring or a

heteroaryi group of formula

N \ R4 R5 ‘ RS
N \ Rs [
;o i — \/\_/R?
=] / )\ =3 /4 /\i\‘\\\ // \\\ - I i
3 N 5 3 N 3 N ™~ /\ y 124 \ A \\
L\ | N 4 " P
H H ! / N
H R, )

H

Rs, Ru. Rs, Re.and R independentiv are hvdrogen, halogen, -NOC., -(Cy-
Coralkyl, (Ci-Coreyeloalkyl, «(Cs-Chieveloalkylalkvl, ~(Cr-Colalkenvl, -{Co-
Ceyalicynyl, halo-(Ci-Cplalkvl. heteroarvi, hetercarvialloyl, arvlalkyl arvl, -
OR;s. -NRgRs, -C{=NR;j;)NRgRy, -NRgCOR¢, NRgCO:Rg. NRgSORg, -
NRjgCO NRsRg, -SRg -S(EOWRG, -S(=03RR;, -S(=0),NRRy, -C=0)Rg, -
C{O»0-Rg, -C=OINRzRs. -C(=NRy)Ry, or C{=NORgR, substituents;
wherein optionally two substituents are combined to the intervening atoms to
form a bicvelic heterocveloallkyl, arvi or heteroaryl ring; wherein each ring 1s
optionally further substituted with 1-5 independent halogen. -CN. -(C-
Cehalicyl  -O-(Ca-Colalkyl, -0-{C5-Cheveloalkylalkyi, -Ofarvl), .
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1L C6)alkyl)((Co-C3)alkylaryl) or -N((Co-C6)alkyl)((Co-C3-)alkylheteroarvl)
groups; R8, R, R10 each independently is hydrogen, (C-C6)alkyl, (C;
-C6)cyc|oa|ky| (C3-C7)cycloalkylalkyl, (C-C6)alkenyl, (C,-C6)alkynyl,

halo-(C,-C6) # %ﬁ(}) ro@%{‘ﬁ? Lu?x%?vg %g&et‘ér%%giﬁ“ ' £ 'a'kM'ﬁo{:O-

aryl; any ofw ptionally stltute ent haloge

-CN. -(C1- éé)iéhkwc@f(%kﬁefﬁénryl I0- (@(@y%\)@i@él({ﬂaﬁcyhaﬂatmawn

-O(heteroagy)yysN(Co- C6-alkyl),,-N((Co-C6)alkyl)((C3-Cr-)cycloalkyl) or

-N((C9-C6)alkyl)(aryl) substituents: D, E.F, G.KandLinP

independently represent-C(R3)=, -C(R3)=C(R4) C(=0)-. -C(=S)-, -0-, -N=,

-N(R3) or 16:; K9 HerotésizdrrmydotiicteipdndegrotipOhfbrmula-GirchdoRByl,
~D R3 R84 BRNARORES GiER RARDAGAS RARE Ry,
R6, and R3 mdependently are as defined above; D. E. F. G and 6

mdependeﬂﬁﬁ?rﬁ%? - ARy e Ry -‘(‘th@iy or C‘?(‘JS?”‘OOf which

-N=, -N(R3)= anid1d represents+B(Rj0, iREpEaGeg-N{REa)-ON: S RiGjaR -

mdepende ly-2 g (¢ C al N

C3)cyc|oa|l§/I};1I P “ Ee% 9@%%(% kyn ?3%%5(’(:1 }1@5&% W} N(Co

heteroaryl, %ﬁ%hn}?&ﬂ%ﬂ%@@%ﬁ@r%r%v%ﬁﬂaf Hwhith isNSptioRaikyavi)

substitutedswithirdebrindependent halogen, -CN, -(C1-C6)alkyl.-O(C C6)ail

1. 0(C3-C3)cycloalkyialkyi, -O(ayl), -O(heteroaryl), -N((Co-C6)alkyl)((Co-

C6)alkyl).-N((Co-C6)alkyl)((C3-C7)cycloalkyl) or N((Co-C6)alkyl)(aryl)

substituents: Any N may be an N-oxide; 11 or pharmaceutically

Q acceptablegalig; bydrates Risovatesof spEhrampounds. 6. A
compound according to claim | having the formula 1I-B O CNN N .| HRI
R2 1I-B Wherein

-
Rg\z\//’l Y?__R R3\[/" \\ H/’?:\_\E‘E
/\_,\ 3 Re \__\_,_/-_“Rs | \G/.E:.m
Rs

5

R, Ry, Rs, Rg, and R independentty are as defined above;

D. E, F, G and H 1n Q independently represent ~C(Ri)=, ~C(R31=C(Ry)-~0- or -N=:

J represents ~C(Ryg. Ry ) —O-, -N{Ryg}- or -8-;

Ric. Ry; independently are hyvdrogen. -(C,-Cgalkyl, -(Ci-Celeveloalkyl, ~(Cs-
Coyeveloalkylalkyl,  -(Co-Cyalkenyl, -(Co-Ceralkynyvl,  halo(Ci-Cglalkvl
heteroaryl, hetercarylalkyl, arvialkvl or aryl anv of which is optionaliy
substituted with 1-3 independent halogen. -CN, «(C;-Cgalkyl -O(Co-Cyalkvl,
- Ca-Coyeveloalkyialicyl, -Ofarvl), -O(heteroaryl), -N{(Cp-CoallyD(Cy-
Cerally)-N((Co-Coralky}(Cs-Coleveloalkyly  or  -N{(Co-ToalkviXaryl)

substituents;

Any N may be an N-oxide;

or pharmaceutically acceptable salts, hvdrates or solvates of such compounds.



R, and R, represent independently hydrogen, -(C!-C6)alkyl,
-(C-Co6)alkenyl, -(Cr- C6)aikynyl, arylalkyl, heteroarylalkyl. hydroxy, amino.
aminoalkyl, hydroxyalkyl. -(C]-C6)alkoxy or R; and R together can form a
(C;- ChHevatpalkyhetngliaccarhanyl hand GReabanaariion double bond; P
represents a (C-C7)heterocycloalkvk (C-C)heterocycioalkenvl ring or a
heteroaryl group of formulaR4 R5 R4 R4 RR6 RsRr R33N R3 ~N X'- |
RAHH/~_4Pd R3H , R;cR&y¢and R, indepéndently are
hydrogen, halogen, -NO3, @M@Qz}a}yl\-( C,)cycloalkylalkyi.
-(Cn-C6)alkenyl. -(C- C6)alkynyl. ha -CojalkylMeter :
heteroarylalkyl, arvialkyl, aryﬁ! ORS8. -NRBR, -C(=NR10
-NRBCOR9. NR8CO,R9, NR$SO,R,, - NROCONRsR9, -SR8. -S(=O)Rs.
-S(=0),Rs, -S(=0)2NR8R9. -C(=0O)R8 C(O) -O-R8. -C(=0O)NRBRS9,
-C(=NR8)R, or C(=NORs)R substltueng wherein optionally two
substituents are combined to the intervening atoms to form a bicyclic
ggﬁrocycloalkyl aryl or heteroaryl ring; wherein each ring is optionalh+
er substituted with 1-5 independent halogen. -CN. -(C1- C6)alkyl,
-O-(Ca C6)alkyl, -O-(C-C,)cycloalkylalkyl, -O(arvl). - 114 O(heteroaryl),
-O-(-C;-C3)alkylaryl. -O-(C-C3)alkylheteroaryl, N((-Co-
C6)a|ky|)((Co -C3 alk laryl) Co- C alkyl (( %ﬁlk ter aryl)
P groups; R8"RE X 8’ (“0) Stﬁér? &6 y%1s! 2(:3“ro§(;))me é/ ﬁ%w? %) or &
(C3- C6)cyd19t§h@1’v (@@@@f)ﬁymoblkylalkvl (C1-C6)alkenyl,
(C-C6)alkynyl. halo-(C1-C6)alkyl, heterocycloalkyl, heteroaryl,
heteroarylalkyi, arylalkyl or aryl; any of which is optionally substituted with

1-5 indepgﬁden Fealogen, Cﬁ“sl -(C,-C6)aAg,_- O4Co- C6)aII%/I Rs
-0-(C3- cmywukvl i), O(hetef‘ )--N(Co- "5 R
Cé-alkyl) -C6)alkwp /L;chloal N((CO-C6)alkyl)(ar (

substituénts: ?Q denotes an and‘lor heteroaryl gy Klﬁof for 7 \\

R,~~y R3 ~+~ R6 /IQE H R4- +R%~Re UF RSR5G R. R4, R"R6, arﬁ\
R7 independently are as defined above; B, E, F, Gand Hin Q R }\4

independently represent -C(R3)=. -C(R3)=C(R4)-:-0- or -N=;

Rs. Ry, Rs, R, and R+ independently are hydrogen, halogen, -NO,;, -(C;-
Celalkyl, halo-(Cy-Coalkyl or ~CN;

Q denotes an arvl or heteroaryl group of formula
Ro~ff J”\\ a N
3\\/ A Rs\/r \\ D“\
/</ T Re 4 H/ E._._.
R, O\ ¢ R4/\—'-‘—\‘J Re N
R ~ _ < N
5

Ri, Ry, Rs. Re, and R, independernitly are as defined above:

D, E. F, Gand H in Q independentlv represent —C(R3¥=, ~C(R33=C(Ry)-~O- or «N=;

Any N may be an N-oxide;

or pharmaceutically acceptable salts, hydrates or solvates of such compounds.



3 represents -C(R1o, R, 1). -0-. -N(Rjo)- or -S R10, R11 independently are
hydrogen, -(C1-C6)alkyl. -(C;-C6)eycloalkyl. -(Cs- C-,)cycloalkylalkyl,
-(C-C6)alkenyl. -(C-C6)allrynyl, halo(C1-C 6)alkyl, heteroaryi.

heteg

oarylalkyl, arylalkyl or aryl any of which is optionally substituted with
15 s e AR R SRRyt -o(c
C2)cycloalkyialkyl, -O(aryl). -O(heteroaryl), -N((C0O-C6)allryl)((Co-

C6)alkyl).-N((Co-C6 N((C3.C7)cycloallcyl) or -M{((CO-C6)al'’kyl)(arvl)
substituents; Any M ma -0Xide; or pharmageutically acceptable

y he a
salts, hydrates or ol\fét/ej,m‘zﬁc ! : A
according to claim ing the rmula |I-C Om O N

P represents a (Cs-C }heterocycloalkvl,;( -C#)heter

a heteroaryl group of formula R4 RS m?ﬁ R%_/R? Rg NR3---~/ N
N~N1~1--4HHN R3H R3, R4, R;, R6, and R; independently are
hydrogen, halogen, -NO2, -(Cr hgT?i(Cl-CG)alkyl or -CN; Q denotes an
aryl or heteroaryl group of formula ~h R'I-N R3~~ ~R5 E R4 R4=-~-R6 R
0 RtR GIF 5R3, R4, R" R6, and R-, independently are as defined

WheBem
abov

e; D, E. F. G and H in Q independently represent -C(R3)=,

R; a@{R3)=C(RefPres@t ondppendamiy Nopsaydoe. ar N-Gxideylor phafiviateoticalyl--
acceptable sglig,fydraigs.af sONRIER Al HER COMBAKNGS 47118 S. Ainoaliy!,

compound according to claim | having the formula|-D 0-0 N

hydroxyalkyl, -(C,-Colalkoxy“or R; and R, together can form a (Cy-

Cyyeveloalkyl ring, a carbonyl bond C=0 or a carbon double bond;

represents & (Co-Csheterocycloatkyl, (Cs-Cqlheterocveloalkenyl ting or a

heteroaryl group of formula

Ry R, Ry
y A \T—N Rf RS Rs ﬁ@ .
R /ﬁ >\ R /Q )\ R 7 '
3 N ' 3 N N/\ R,;/I\\ : // \
| ! v TN T
H H N N
Ra l"‘
H

Rs R, Rs. B and R+ independently are 1.1ycirogen., halogen, -NO., -(Cy-
Ceralkvl, -(Cs-Ceyeycloalkyl, ~(Cs-Cojeveloalkyialkyl, «(Cho-Coiatkenvl, ~(Cor
Cgialkynyl, halo-(C,-Cgjalkyl. heteroaryl, heteroarvialkyl, arvialkvi, arvi. -
ORs. -NRgRg, -C{=NRig)NRgRg, -NRgCORq, NRCO:Rs, NRgSO:Rq. -
NR1pCO NRgRg, -SRs. -S(=0)Rs, -S(=0)Rs. -S(=0)NRgRq, -C(=OR;. -
C(O)-0-Rs,  -C(=O)NRgRq, -C{=NRg)Rs. or C(=NORgR: substituents;
wherein optionally two substituents are combined to the intervening atoms to
form a bicychie heterocycloalkyl, arvl or heteroarvi ring; wherein each ring is
optionally further substituted with 1.5 independent halogen. -CN, ~(C;-
Ceralkyl  -O-{Co-Coralkvl, ~0-{Cs-Co)eveloalkylalivl, ~O(aryl),

Ofbeteroaryi), -0O-(-Ci-Caualkyviaryl. -O-(C;-Cilalkvlheteroaryl, -N((-Cp-
ColalkyY(Co-Cylalkylaryl)  or  -N{Co-CealkyIW(Co-Cs-)alkylheteroaryl)

groups:

117



H R, Rz I-D Wherein R, and R, represent independently hydrogen.
-(C,-C6)alkyl. -(G-C6)alkenyl, -(G- C6)alkynyl, arvialkyl. heteroarvlalkyl,
hydroxy. amino. aminoalkyl. hydroxyalkyl, -(C,-C6)alkoxy or Rl and R3
together can form a (C,- C7)cycloalkvl ring, a carbonyl bond C=0 or a

carbon doyble bopd; P represents a (C,:Crheter kyl. (C; '
o hetorotue bt hrep et IRAEE EYE IR (o conuony
R5 R5 Ra F-3-pyReMRNoin " RAGIHKRYA HORC RERY. R8latid-Raallkyl
ir(ldepe;de?%fa?W%&eM%ge@m%a&Qr f@mffgﬁh)&?/gmlm ofl w}iich
-(C,-C,)cycloalkvlalkvl. -(C,-C6)alkenvl, -(C-- Cg)alkvnyl, halg-(C;-C6)alkvl.

heteroarvi, hERHIRN AT ?“éf}?/%amﬁ. %ﬁdg%%ﬁgg“ﬁﬁ‘gﬁ%‘ 81\{ "t&"asaliky]v'
-C(=NR16)NRBRaNRSCORINRSCARBINNRESER). - NRIGO®@y!), -N(Co-

NR8R9, -S 8 f_ e = . 7“\: R; }TC(: § -\ .
(0 OrE oy LN DRR, et )

wherein opttbiaIiFHio substituents are combined to the intervening atoms
to form a bicyclic heterocvcloal cvL aryl or heteroarvi ring: wherein each

ring is optignally further substituted with 1-5 i endent halogen. -CN.

-(Cr -O-(Cog-e('fg%slI%?/Ifﬂ:y ?(%,e- r%ic E:%%ﬁ\%ﬁj%?@? (arvl). - O(heteroaryl).

-O-(-C1-C3)alkvlaryl, -O-(C1-C3)alkylheteroarvl, N((-CO-

C6)ahry|)((Co-SCr3|%alk larvl) or -N((Co-C6)alkvl)((Co-C3-)alkylheteroaryl)
,’

groups: 11&Rs7R9%Rip each indeperdently is hydrogen, (C1-C6)alkyl,
(C3-C6)cyc|oa\<lkyl, &\%C,)cyclg%ﬂ{ﬁ;g&\ (C2-C6)a'y«<%\ £ (C2-C6)alkynyl,
han-(C,-CG?aﬂ(/yIT—{ﬁéter?)cycloalk ~hetefodryl, hetergarylalkyl, arylalkyl or
aryl; any of which iBsoptionally substitutgd with 1-5 in8ependent halogen,
-CN, -(C1-C6)alkyl, - O-(Co-C6)alkyl, -O-(C, C,)cycloalkylalkyl, -O(aryl).
-O(heteroaRh) RanRe Se@ddiky) PrpEesne 6 IaT R ESCPIS cloalkyl) or
N((CO-C6)alkyl)(aryl) substituents; Q denotes an aryl or heteroaryl group

p, Of formula K RN RS R e QERRE HoRAZARO.GE o =,
represents ~C(R g, Bsp), ~O-, -N(Ryp}- or -5-;

Rye. Ry; independentiy are hvdrogen, -(C,-Celalkyl, -(Cs-Cyleycloalkyl, {Cs-
Cojeyeloalkvlatkyl,  «(Co-Coyalkenvl, ~(Co-Colalkynyl,  halo(C-Cejalkyl
heteroaryl, heteroarvlalkyi. aryialkyl or aryl: anv of which is optionally
substituted with 1-5 independent halogen. -CN, -{C:-Cylalkyl -O(Cy-Celalleyl,
~O(C3-Chieveloalkyialkvl, -Ofarvl), -Olheteroarvl), -N{(Co-CelallyD){((Ce-
Celalkyl) -N{(Ce-Ceralky(C--Coyeycioalkyly  or  =N((Cy-Coalkyl)(aryl)

substituents;
Any N may be an N-oxide;
or pharmaceutically acceptable salts, hydrates or solvates of such compounds.

9. A compound according to claim i having the formula [-E
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R5 R5 R3, R4, Rs, R6, and R, independently are as defined above: D, E,
F. G and H in Q independently represent -C(R3)=, -C(R3) C(R4)-,-0- or
-N=; Jrepresents -C(R1 o, R J. -0-. -N(RIl0)- or -5-; R6, R1 independently
are hydrogen, -(C1-C6)alkyl, -(Ca-C6)cycloalkyl. -(C3x C,)cycloalkylalkvl.
-(C,-C6)alkenyl. -(C--C6)alkyn 2C6)alkyl. heferoaryl,
heteroarylalkyi, arylalkyl or dtyl;] ich isopfi
1-5 independent halogen. =CN.-(CG-86)alkyl-O(Co-C6)alky!
7)cycloalkyialkyl, -O(arv]), -O(heteroaryl), -N({CQ-€6)alky
C6)alkyl),-N((Co-C6)allryl)((¢1-C3)cycloalky]) or -N((C0O-C6)alkyl)(aryl)
substituents: Any N may be an N-oxidg,@r pharmaceutically acceptable
salts, hydrates or solvates of such compounds. 9. A compound according
to claim i having the formula I-E 118 N-o Nf H I-E Wherein P represents
wiarg@b-C7)heterocycloalkyl, (Cs-C7)heterocycloalkenyl ring or a heteroaryl
group of formulaRaR R454 R4 R5Ra Rs i-~RrRNR3-Nom N R4
HH NN R3 R3, R4. R5, R. and R- independently are hydrogen, halogen,

P _NO,, -(Cr eByaHRY, hdlos(CHTEatkoieioCNCO debmstesrmcalidrof ring or a
heteroary! geaup.afi foemula ithd Y F7 R3 -1 DBE F4R4'Rg ~ F5 R5 R3,
R4, R;, R. and R7 independently are as defined above: D. E, F, G and H
in Q independently represent -C(R3)=, -C(R3)=C(R4)-,- O- or -N=" Any N
may be afdN-oxidg: or phar#ﬁaceutlcally aqgeptable salts. hydrates ©r
solvates of compound/sog:m A compou ind rding to Blaims/ Tt00.

A\ 7
which %%le/goptlcakls ers / \\ m

) 3 \ \
E}\E \ - /\/‘{/\ E\‘\

H H
-H

Rs Ra. Rs, R, and R- independently are hydrogen. halogen, -NG,, -(C;-
C5)alkyi; halo-(Cy-Cylallevl or -CN;

0 denotes an arvi or heteroary! group of formula
. |
T
Rg\\// \\ Ra //” I N\\ D
L \«‘ N (OF
R _..xi_:_/ = \ _,_/ Rg \ — ‘\:
Rs G

Ri Ry Rs. Ry and R independently are as defined above:

D, E. F, G and H in Q independently represent ~C(Ryi=, ~C(Ry¥»=C(Ry)-~0- or ~N=;

Any N mav be an N-oxide;

or pharmaceutically acceptable salts, hvdrates or solvates of such compounds.

16. A compound according to claims 1 w 9, which can exist as optical isomers,

wherein said compound is either the racemic mixture or an individual optical isomer.



wherein said compound is either the racemic mixture or an individual
optical isomer. 119 I I. A compound according to claims | to 10, wherein
said compound is selected from:
(4-Fluoro-phenyl)-{(S)-3-[3-(1H-pyrrol-2-yl)-[1
‘(2244]1%;?:?; g?glfrrér%g}r@{%%?{%?%%% ﬂrz{}%{] r%%ozﬁ;)\iv[herein said compound is selected
from:2 4loxadiazol-5-yi]-piperidin- | -yl}- methanone
(4-kR4-Diflepro-phenyd-{(8)p3rBrdHpy ok syhiild-4lonasdiag@ho-yi:piperid
[ -I-g/l} - methanone (6-Fluoro-pyridin-3-yl)-1 (S)-3-[3-(1H-pyrrol-2-yl)-[
me’{‘],a?,zf]%xadiazol-5-yl]-piperidin-l -yl}- methanone
(2 A3 Diftupheaphd (3 (BB HiHpytrield 2y Rl X dlexaidiadbb By idipipelidin-
metifinimethanone (2,4-Difluoro-phenyl)-{3-[5-(IH-pyrrol-2-yl)-[
. 1,2,4]oxadiazol-3-yl]-piperidin-| -yI}; methgnone . o
(3 ﬁ(@iﬂﬂ%?ﬁiﬁ%ﬂiflﬁ(%é-{éfdﬁiwmi:'z%/‘i)i[iﬁé}&]"cﬂ&&f&z’d/ 1J-piperidin-1-yl}-
meBadiperidin-1-yl}-methanone
f&;Fluaro-pyridin-3-y1)={3:[5dH-pyrrol-2-yh)-[ }2 4laxadiazgl-3-yl]-piperidin-|
e ot S RS ke ety
mefagg¥fol-2-y1)-[i,241oxadiazol-3-yl]-piperidin-l-yl}- methanone
(3. 4pAifprenphenyl-{($) 3o (1 Krpyrrok b he2 Al oxaiaznli-3-yi]-piperi
in-l-yl}- methanone (4-Fluoro-phenyl)-{ 3-[5-(1 H-indol-2-yl)-[ i,2.4]
mega |§zol-3-yl]-piperidin-1 -yl } -methanone (2,4-Difmoro-phenyl)-
(2.4(B)B4B-(ierihd B1- 2y HH-nvardHoxadiaZoHexpllipiperidlhpipayldin-1 -y} -
meMsthanone (4-Fluoro-phenyl)- {3-[5-(2H-pyrazol-3-yl)-[ 12,4]
oxadiazol-3-ylj:piperidin- [ - l}-metQanone .(3,4:-Diflugro-phenyl)-{
(4-53!;}81:%214?&%%25@%:Ff{é?ﬁ%%adihzéﬂ%ﬁ%ﬂ]@ﬁ%@rﬂh@?@g}ﬁ@-fﬁ G
(6-fAuEluarorhanyl)-(BIE5¢ (H-pimidazdl-2il 4 [h;2 #exatidzotsrdlmplparidin-i-
mel)zmethanone (3.4-Difluoro-phenyl)-{(S)-3-[3-(1 H-indol-2-y1)-[
1,2.5&0xadiazol-5-yl -piperidin-| -yl}- methanone o
(4-FAumpera e mase(s) 3B e £ Iatediamaz o B pFeritih-1
metihromethanone (3.4-diFluoro-phenyl)-{ 3-[5-(1 H-imidazol-2-yl)-[ 1.2.4]

. iazol-3-yl]-piperidin- |.-yl }- methanone. 120 .. . . . . .. . ..

o RS e B SS el o
megirolaeyl)- methanone (5-Methyl-isoxazol-4-yl)-{(S)-3-[3-(1H-pyrrol-2-yl)-[1
(43 ié&?&%ﬁéﬁ?@]{@ ?Dd](f pipgrid E.nzjyﬂl}‘l_ 2.4joxadiazol-3-vil-piperidin-1-yl }-methanone

(2.4-Diftuoro-phenyli-{(3)-3-[3-{ i H-tndoi-2-v1}-[ 1.2.4]oxadiazol-5-v1}-piperidin-1-y1}-

methanone

(4-Fivoro-phenyl)-{3-[5-(2H-pyrazol-3-y1}-[1.2 4 Joxadiazol-3-ylj-piperidin-1 -yl } -methanone
(3.4-Difluoro-phenyl}-{3-{5-(2H-pyrazol-3-yi}-{1.2 4Joxadiazol-3-v]}-pipenidin-i -yi}-
methanone

(4-Fluoro-phenyl}-{3-[5-«(1B-imidazol-2-v1)-[ 1.2 4}Joxadiazol-3-vi]-piperidin-1 -yl }-
methanone '
(3.4-Difluoro~phenyl}-{(33-3-[3-(1H-indol-2-v1}- 1.2.4 joxadiazol-5-vl]-piperidin- 1 -yl }-
methanone

(4-Fluoro-phenyl)-{(S)-3-[3-{1H-indol-2-yi}-[1.2.4 Joxadiazol-5-v]}-piperidin-1-vl}-
methanone |

(3.4-diFluoro-phenyl}-{3-[5-{ 1 H-imidazol-2-yl)-[ 1.2,4]oxadiazol-3-y1]-piperidin-1-vl} -

methanone.



methanone (6-Fluoro-pyridn
3-y)-{(S)-3-[5-(IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-I-yl}-
methanone (4- FIuoro phenyl) {(S)-3-[5-(1 H-pyrrol-2-yl)-[ 1.2,4]

a&%ﬁ%lﬁdﬂlél g%é 6 ?t_k: gyil;}ger ﬁl—y]}-(5—me€hyl~isoxazo§—4—yl}~

meghanepeadiazoi-3-yl]- plperldln I-yl}- methanone

(5-Mehhunspzpheny)»{(8)r3-[3- &mﬂgﬁgﬁéqlgﬂli‘[@omdmm I-5-y1}-piperidin-1-vi}-
méa oxadlaznl 5-yt]-piperidin-i-vl}- methanone

A Bifluoro- phenyl)-{(S)-3-[3-(1H-imidazol-2-y1)-[i
(6-Blujoxpdidrob-5iyltpige idinH-prerohetvbroried{8xioiftol-3-v1]-piperidin-1 -y} -
meHzngdel-2-yl)-[L2,4]oxadiazol-3-yl]-piperidin-| -vI}-(5-methyl-isoxazol-4-yl)-

methanone (4-Fluoro-phenyl)- {QS) -3- HS (4-methyl-I

(-Flustrmriieaihif2oaloxabarBra YLD rsefﬁdm@d*w rethiRsrdin-1-y1)
me(adduoro-pyridin-3-yl)- { (S)-3- [5 (4-methyl-1 H-pyrrol-2-yl)-[

| idin-, | th
(& lgthaég?)hy?igllglozxaz y]fp ﬁ%ﬂg)ﬂ [)5/\} ﬁriet yf?ﬁaﬁ{fﬁrol ‘%’iﬂj""’fidﬂ’ Zi]&?adlazo
meF@W piperidin-| -VI} methanone

(4-(2abrbrgrenpyridin-Ay){(S)rdaf-(dmethyb 1) oxadiazol-5 -5yt ]»p1per1rim—1—yl}—

m;(-%?%frro] -2-yl)-[1.2,4]oxadiazol-3- yl] plperldln 1-yl}- methanone
uoro-phenyl)- { (S)-3-[3-(4-methyl- | H-pyrrol-2-vl)-[ 12,4]

(3 olutiarorBy)-Hipesidint IH-ith}damethanbhiel (8| 4«Difl udrd-phemghidin- | -y1}-

methRsa3z[3-(4-methyl-1 H-pyrrol-2-yl)-[ 1.2.4] oxadiazol-5-yl]-piperidin-

J'ké 9}"33?55%% il 32yt sy s L BRI sy rfSrpetiy soxazol-4-y1)-

mefhdjoxadiazol-5-y]]-piperidin- I-yt}-methanone (2-Fluoro-pyridin-4- yI)

(4 ﬁ§3f§ Jﬁeﬁém%b—wﬁ '(_!‘»-Byertﬁnqj"%ixl \[ Al?gfg.,?j %Xz%plpﬁ mperlam I-

1-yl}-methanone (5-Metyl-isoxazo 4 yI
v ARSI -y 1)-[ i 2 4] oxadiazol-5-yl]- piperidin-I -yl} -methanone

(6 Mﬂm@mmeny}){{@)}%{fg%%w_g}j—bpymoj_gwﬂ) [l410xad1azo 3-vli-piperidin-
i k}ziﬁggxadlazo] -3-y1]-piperidin-I -yl}- methanone 121

) uoro- pehenyl) -{(R)-3-[3-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-pipeidin-I
(>-Mghyhemanoreyid-Fiiord ghensihs((BJ-8v5e(S-tethyl 4 ddapyprg k23|
pipdsiditloxadiazalidsyd]-piperidin-] - yl }-methanone {(S)-3-[5-(4-Chloro-1

(2- Hu%ﬁg}g)vlglz Xl) [vil\% %E%ﬁ'dl(%zrgl:t \X”I BI%%[{[QIH lvl){l % (’44ﬂ)l§|\(2)1£?azohewn\%l -piperidin-
-7 ¢SyafBek-Chloro-IH-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-I-yl}-(6-flu
(4-ProsRYsIding - {(8)-3-[3-(4-methyl- 1 H-pyrrob-2-y1}-[ 1,2, 4Joxadtazol-3-vi}-piperidin- -
vl}-methanone

(3,4-Difluoro-phenyl}- {(5}-3-[3-{4-methyl- 1 H-pyrrol-2-y1)-[ 1.2 4]oxadiazol-5-y1}-piperidin-
t-yl}-methanone

(6-Fluorc-pyndin-3-yi}-{(8)-3-[3-(4-methyl- 1 H-pyrrol-2-v1)-[ 1.2 4loxadiazol-5-v1]-piperidin-
i-vi}-methanone

(Z-Fluoro-pyridin-4-v1}-{(S)-3-[3-(4-methyi- 1 H-pyrrol-2-y})-{ |.2.4Joxadiazol-3-v]]-piperidin-
1-yvl}-methanone

(5-Methyi-isoxazol-4-vi}-{(S)-3-[3 -(4—methyl¥ IH-pyrroi-2-vl)-{1.2.4joxadiazol-3-yl]- -
piperidin-1-vl}-methanone

{4-Fluoro-pienyl)-{(S)-3-[5-(4-nitro- I H-pyrrol-2-y1)-[ 1.2 4Joxadiazol-3-vi]-piperidin-1-yi}-

methanone



3-yl)-methanone {(S)-3-[5-(4-Chloro- 1 H-pyrrol-2-yl)-[
1,2,4]oxadiazol-3-yl]-piperidin-1 -yl }-(2-fluoro-pyridin- 4-yl)-methanone
{(S)-3-[5-(4-Chloro-IH-pyrrol-2-yl)-[ 1.2,4]oxadiazol-3-yl]-piperidin-I
(4-FHlAS PRt i (BOXaZQ A=y Ehanone 4B ad -ty Hipepidin- 1 -y} -
memé%%&ol-z-yl)-[ 1,2.4] oxadiazol-5-yl]-piperidin-1-yl}-(4-fluoro-phenyl)-
methanone {(S)-3-[5-(4-Bromo-IH-pyrrol-2-y])-[1
(4-Plujesxplelinglolt 33y =piperidiiy -V H-perficrolpytidifiodagiariethdnpiperidin-1-
vi{{Rhdr4-Bromo-1 H-pyrrol-2-yl)-[1 2,4]oxadiazol-5-yl]-piperidin-I-yl
’ S}i-(w4-1fluoro- henyl)- meth,anone,){ S)-3-[3-(4-Bromo-IH; pyrrol-2-y1)-[
((SF 5 b RA AT ST Pipe N (A rO PR S ek ftaraPhens! -
mefdafduoro-phenyl)-{3-fluoro-3-[3-(1H-pyrrol-2-yi)-[
£ .-.;%- ... .ﬁ:-.mm-.,"g'- _§‘__' idin-T-vIi-(6- yTERID -
G e
WEAFRBFo-phenyl)- methanone {3.3-Dimethvl-5-[3-(1H-pyrrol-2-yl)-[
{(Sh, 2, 4loxaiazel-B-yl-piperidint R-yb{difhaoro-sphepyhdmethanonguoro-pyridin-
s \(14}1:F(Ieﬁ%rno-r%henyI)—{(S)—S-[3-(4-fIuoro-lH-pyrrol-2-y])-[
L .moxadjlazol-S-yl]-piperidin-] -yl}- methanone (3.4-Difluoro-phenyl)-
{3 3-(nfiubror Hipyriol- Rt e diao xatlapolesidp- piperidimetiy -
iso¥Bzmethaneng.(Bqkluoro-pyridin-3-yl)-{(S)-3-[3-(4-fluoro-1H-pyrrol-2-yl)-[

2.4]oxadiazol-5-y]]-piperidin- 1-yl}-methanone (2-F |uoro-pyridin-4-yl)-
S U By 2 I LTy Oy RS b e P
mekhAjameethanone (4-Fluoro-phenyl)-{(S)-3-[5-(1

el gryletazald-yllpinerigin: lnyl drmethanong  (4-Hluarornhenylin-
E(g!_}('S;/E[ISG-QEE-SL%)TQ(%{Iljﬂtrifql'uor(')m%thg/ﬂl53 H-iﬂ?%ﬁ’ilﬂzﬁciXiIi}g-y‘[?)ﬁI gﬂ?oxﬁ;ﬂgg%‘mﬁw H
3"%?6%‘??8%‘1%%}-methanone 122
{(5(}5smm@pyntdim%;yﬁa{(_$)r§={[52(4}&ﬁ@pmpyl%lpﬂ pytpe@la2ayil)vE L (4-fiuoro-phenvl)-
meéigﬁg;[‘%xadlazol-&y] ]- piperidin-1 -yl}-methanone (4-Fluoro-phenyl)-f3-[3-(1

-pyrrol-2-yh)-[ 1.2,4)oxadiazol-5-y]]-pyrrolidin-1 -yl } -methanone
I8 FItot oy F-asyy- A SY: 3L B A lopeaspl: 1-Hipynsianyl)y it (6-fluoro-pyridin-
3-vhdexadiagol-3-yl]-piperidin- | -yl } -methanone

S)-3-[5-(4-Chloro-IH-pyrral-2-yl)-[ 1.2,4) oxadiazol-3 -yl}-piperidin- | -yl
Ry S aRORE T2 L aredb Ry P 3
meff8)B45-(4-fluoro-1 H-pyrrol-2-yl)-[ 12,4] oxadiazol-3-yl }-piperidin- 1-yl }
ra-msthanene {(S)-3sk2s(4-Brome-LbkpyRlr2-yYD-bdeidh-1 -vii < 4-fiuoro-phenyi)-

oxadiazol-3-yl]-piperidin-I -vi } -(3-fluoro-pyridun-
methanone

3-yl

{3.3-Dimethyi-5-[3-(1B-pyrrol-2-v1)-{ 1.2 4joxadiazol-5-vi}-piperidin- i -v1} -(4-fluorc-

phenyl}-methanone

{4-Fiuoro-phenyl)-{{5)-3-[3-(4-fluoro-1H-pyrrol-2-vi}-{1.2.4joxadiazoi-5-vi}-piperidin-1-v[1-

methanone

(3. 4-Difluoro-phenyl}-{(S)-3-{ 3-(4-fiuorc-1H-pyrrol-2-v1 [ 1,2 .4loxadiazol-5-vij-piperidin-1-

yit-methanone

(6-Fluoro-pyridin-3-y1}-{(8)-3-[3-(4-fluoro-1H-pyrrol-2-v1)-{ 1.2.4|oxadiazol-3-v1j-piperidin-

i-yli-methanone

(2-Fluoro-pyridin-4-vi}- {(S}-3-[3-(4-fluoro-1H-pyrrol-2-y1)-[ [.2.4Joxadiazol-5-y1}-piperidin-
1eyli-methanone

{4-Fluoro-phenvi}-{{S3-3-[5-(1H-pyrrol-2-yl}-tetrazol-2-vl]-piperidin-1 -yl } -methanone

{4-Fluoro-phenyl}-{(S}-3-[ 5-(4-trifluoromethyl-1 H-imidazol-2-y1}-{1.2.4]oxadiazol-3-y1}-

piperidin-1-yl}-methanone
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4-yl)-methanone_

(3-Fluoro-pyridin-4-y1)-{(S)-3-[5-(4-fluoro-IH-pyrrol-2-yl)-[i.2.4loxadiazol-3-

y1]-piperidin- I-yl}-methanone o
T S SR R s DR S
PIpESdtinbPd  pYAERBL1)-{(S)-3-[5-(4-fluoro-1H-pyrrol-2-yl)-[1 2,
(4—%%@‘1‘5’{[3{1}30@Pﬁfigﬁgpllz-il(‘i}-{'f[@@%@&%ﬁ%ﬁl(‘S‘}T}ﬁf{gﬁcﬁﬁmwgﬁnemanome
. H-pyrrol-2-yl)-[ 1.2 ,4joxadiazol-5-yl]-piperidjn- | -yl } -(6-fluoro-pyridin-
R T e A St E i omadiazs 31 iperiis-
-yl Indioxadiazol-5-y1]-piperidin- | -yl}-(2-fluoro-pyridin- 4-yl)-methanone

WS 3 Bcldhrninigsl Hpy el 2ybd hig.dboxadiazgloayllRIperdind., oy idio-
{(S%I}%z?ﬁﬂuoro-pyridc}?i- 4-yl)ir]§1)(£tha‘!|r)l}one {(SJ))-3}%%%%%%%-gyﬁgﬁg-%?ﬁm
*¥HIERAB0RS ol-5-vlj-piperidin-]-yl}-(5-methyl- isoxazol-4-yl)-methanone
(2-}(&)r3-fSridirBromacb s pyrrolidey -2 )axadiazpl-Dbl-gipesidind Lpieridin-
1-yllé§ﬁg%ﬁ% -pyridin- 4-y|)-methanone_ (3-FIuoro-_pyridin-4-vl)-{ N

)-3-[3-(4-fluoro-1 H-pyrrol-2-yl)-[ i 2.4] oxadiazol-5-yll-piperidin-

{(Sj_—.%@irﬁ% SAENET-Pyroi-2-y1)-{ 1.2 4joxadiazol-3-v1}-piperidin~1-y1} -(3-fluoro-pyridin-
4-{SafrdueEenpyridin-4-vl)-{(S)-3-[3-(4-methyl-IH-pyrrol-2-yl)-[I.2,4]oxadiazol-5-

~ M]]-piperidin- 1-yl }-methan . ) . S
e eyl s it
I-yhipesitimdangl}- methanone

(4~’P_h{§ﬁ£(§;)elf§§:E('S'Pﬁ%lb’z[lﬁl{b@éf’i‘ﬁ?@?&ﬂ@aﬂm[@4@5@5&%&4@?@%%@&‘%9‘?@1}~
%/I}-lH- pyrrole-3-; arbonitrile 5- {
meties9Ne 2 Fluoro-pyridine-4-carbonyl)-piperidin-3-yl] -[ 1.2,4] oxadiazol-5-yl
(6-F hibiid-ppyidialé-grecaibanitiie-i2@a-SH IS 1-v1)-{1.2,4)oxadiazol-3-yl}-piperidin-
}_ﬂ@ﬁﬂﬂgﬁgﬁgyridine-4-carbonyl)-piperidin-3-y|]-[ 1,2,4] oxadiazol-5-yl } -1 H-
_pyrrole-3-earbonitrile _ S 7 o
R R uBHS-pRENY Ry slid tatfiersdifetyi-H-pipaatip-{iylf -46-fluoro-pyridin-
3-yR4jexadiazol-3 yl]- piperidin-I -yl}-methanone '
3:Fluoro=pyridin-4-yD-{(S)-3-[5=(4:trifluoromethyl-1 . .
e bt a2 Doro-pyridi
4-viermtwrsupyridin-3-yl)-{(S)-3-[5-(4-trifluoromethyl-1

{ (W‘Spwf@'@h%}r{—]l 2-faxadiag k%—ﬂhﬁt@%@lﬁdry!}fm@éﬁl@mw 3-fluoro-pyridin-
. ﬁ_A-leluoro-phenyl)- {(S)-3-[3-(4-methyl- | H-imi

4aZ615%1,2,4]oxadiazol-5-yl]- piperidin-I-yl }-methanone
{((S)-Bb{HChiTtepittapyrol-2-I -k &idloxaeidizolp eyl pHyeridimbyiipyrid
isolAvi-mefhanone (6-Fluoro-pyridhr3-vl)-{(S)-3-[3-(4-trifluoromethyl-1
H-pEerdI-'Z-yI)-[l.2.4]oxad.iazol-5- I]-

US¥3-[3-(4-Brome-1H-pyrrol-2-vi)-[ 1.2.4joxadiazoi-5~v1|-piperidin-1-yi } -(3-fluoro-pyridin-
4-yly-methanone

(3-Fluoro-pyridin-d-y1}-{(S}-3-[3-(4-fluoro-1H-pyrrol-2-y1)-[ 1.2,4)oxadiazol-5-v1}-piperidin-
1-vl}-methanone

(3-Fiuoro-pyridin-4-y1)-{(S)-3-[3-(4-methyl-1 H-pyrrol-2-v1)-[ 1.2 4]oxadiazol-5-v]}-piperidin-
i=ylt-methanone

{(4-Fluoro-phenyl)-{(8}-3-[53-(4-cvano- 1 H-pyrrol-2-vl)-[ 1.2 .4 oxadiazol-3-vI}-piperidin- | -y1}-
methanone
5o{3-[(§)~1-(6-Fluoro-pyridine-3-carbonyl}-piperidin-3-y1}-[1.2.4Joxadiazol-3-v] -1 H-
pyrrole-3-carbonitrile

3-{3-{{8)-1-(2-Fluoro-pyridine-4-carbonyl)-piperidin-3-y1]-[ 1.2.4}oxadiazol-5-yI} -1 H-

pvrrole-3-carbonitriie
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piperidin- | -yl} -methanone; or pharmaceutically acceptable salts,
hydrates or solvates of such compounds. 12. A pharmaceutical
composition comprising a therapeutically effective amount of a compound
5-4 wwpdimgmcctammnmmamd@phﬁmﬁamuﬂ@aﬂlw AtcediahiescarHer-
Dy /4)r LEXS r“)crcalnt 13. A compound/composition according to claims | to 12
rf rtreatlng or preventing a condition in a mammal, including a human, the
(4-Blaereridstdr- M&eﬁ%@ﬁ%ﬂmf@ﬁeﬁ%ﬁf@&@mrﬁ&&b%eﬂWéﬁé@ 3-yh-
pipBesromariatenceffect of mGIuRS allosteric modulators. 14. A
und/com o,nacor toc to1 or. tre
(3- g&@&%ﬁ?’ ﬁgl%acoﬁdilon Tk a rﬁ%mmrgnfrglc tding 4t hﬁ7f r):l tﬁeirea%r%zgnf o
Plppneveh{&'d)}nmﬁthﬂhmh is affected or facilitated by the neuromodulatory effect
(6-?1%8?S5MB§ RQ3 t'%(@}%'?ﬂ@%ﬂﬁ&%@%wsl(t%k}%flef}l)lﬁ ’A4]O}\ad18.20 3-yl3i-
compound/composition according to claims 1'to 12 for treating or.
PiIPRHSY TG RERt P Rervous system disorders selected from the group
(3. confistingiehanxiety 3 discrdersiyAgorapkebia; Genéralikedduxiety! -
p!plé)rjxﬁg{qe‘;lg%@gghg%lgsesswe Compulsive Disorder (OCD), Panic Disorder,
Posttraumatic Stress Disorder (PTSD), Social Phobia. Other Phobias,

{<%adgt%%lqﬁﬁawé@'mx?ewﬂéo‘irhé@dﬁzbﬁsﬂﬂl&%\?ﬁﬂohﬁb‘féﬁﬁfb&émon

me@@ording to claims 1 to 12 for treating or preventing central nervous

stem disorder; Iec_t ql 'om the graup consisting h|lp| AL
g?ls%lr%l ¥§1 "Aite igﬁ ;Epl)era{:% ??‘Rtfﬁéarﬁr 1‘/7r>Cr B%Riazol-5-v1

plmamuﬁhm@hvpemon accordlng to claims 1 to 12 for treating or

or PREYSRIRC0eRIRLDAIVQME SHRIBM. disrdars seiacied figayie group
consisting of eating Disorders (Anorexia Nervosa, Bulimia Nervosa). 1 S.
A compound/composition according to claims i to 12 for treating or
prevénting Aehtralanemwoussystencdisorgersnseleategdeommlthe group

effg&R%S&m&l&f %}09%81&%8%{ ';%H@r Biserders; (hk i), Gyglat gHﬁaceumal

Disorder. Depression. Dysthymlc Disorder, Maior Depressive Disorder.
acespighia FREESTIGEEEBIE Disorder. 19. A compound/composition
according to claims 1 to 12 for treating or preventlng central nervous
system disorders selected from.the group consisting of psychoti o
dlsoﬁd]ers éch?fo% ”%ﬁ?g OSI]lt?sell(l)nal |518rdé{r) 8¢ |zoéf1§e¥ctlve %isgrB (E:-HF} o
preSefiize plreadiforniiDisoraen.. SubstascebIeRIc 8F Mo SINSS RPN 26 Which
is SAVROUNUGRHROBILINR REOHHNGAQ:Slaies: biantduier HealiRg Aldulators.
preventing central nervous system disorders selected from the group
consisting of cognitive disorders: Delirium, Substance-Induced Persisting
Deliridm. Démentigg.DékrentiaiDue tockidnbiseageinbementia Doe teating or
préﬂ&ﬂﬂ@%@%@&%%%&?ﬁ%@ nHaRue onkarki Qﬁ%éa@iéﬁ%%r%ﬁ%ﬂ%@ Which

the Alzheimer's Type, Substance-Induced Persisting Dementia, Mild
is e%‘ﬁ?ﬁv@nrﬁ*ﬁéi%n?\ziheAlwmwﬂﬁaie‘@mﬁ%%%&f FSCBing 19 gl pieric

mdénk2fordiigattag or preventing central nervous system disorders selected
from the group consisting of personality disorders: Obsessive-Compulsive
Personality Disorder. Schizoid, Schizotypal disorder. 22. A .
compéund/corfPBRITBH SEBBRERY taCIAITE 1 o 98T treliting ofor treating or
préV@YRARGIral nervous system disorders seiected from the group consisting of anxiety
disorders: Agoraphobia, Generalized Anxiety Disorder (GAD), Obsessive-Compulsive
Disorder (OCD), Panic Disorder, Postiraumatic Stress Disorder (PTSD), Social Phobia. Other

Phobias, Substance-Induced Anxiety Disorder.
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central nervous system disorders selected from the group consisting of
substance-related disorders: Alcohol abuse, Alcohol dependence, Alcohol
withdrawal. Alcohol withdrawal delirium. Alcohol-induced psychotic

diso[gzj& &%Bhgrtlg;pine dqpenden e cﬁb\tr{pghetamineh»;/vilhdrawal. Cocaine.

Ompasition accorditt iams |t OF ireating or preventing
dependence, Cocaine ithdrawal, Nicotine drgpenaence. icoting” P =

cengatHraNEl SOWIbidislependeased Opioithwiiedraswaki®Be AT childhood disorders:

AnERIBROIAGICARASEAR an6aHding to claims | to 12 for treating or
preventing inflammatory central nervous system disorders selected from

multiple sclerosis form such as _122c benign multiple sclerosis, reiapsina
remitfing muitipledclenpsisjsesanding progressiver Multiptestierogissventing

csnﬂgm¥<ﬂ1'§09_\';%1%\/&5@1&@}9'?@%%@50@%%5 uﬁ@u{?f nsisting of eating Disorders

compound/composition according to claims 1 to 12 in the manufacture of
AN TR IERehtHEI A Hr&5HEMt or prevention as defined in any of claims 15

to 23. 25. The use of the compounds according to claim | to prepare

tracqgs IXO E&%S&lﬂ@/o&"ﬁé@&t‘?&%"?&&%H%g%aéﬁzﬁg eptgoﬁ f})iz%gating or preventing
central nervous system disorders selected from the group consisting of mood disorders:
Bipolar Disorders (1 & II), Cyclothymic Disorder. Depression, Dysthvmic Disorder. Major

Depressive Disorder, Substance-Induced Mood Disorder.

16. A compound/composition according to claims 1 to 12 for treating or preventing
central nervous systemn disorders selected from the group consisting of psvechotic disorders:
Schizophrenia, Delusional Disorder, Schizoaffective Disorder, Schizophreniform Disorder,

Substance-induced Psychotic Disorder.

20. A compound/composition according to claims 1 to 12 for treating or preventing
central nervous system disorders selected from the group consisting of cognitive disorders:
Delirium, Substance-Indueed Persisting Delirium, Dementia, Dementia Due to HIV Disease,
Dementia Due to Huntington's Disease. Dementia Due to Parkinson's Disease, Dementia of

the Alzheimer's Type, Substance-Induced Persisting Dementia, Mild Cognitive Impairment.

21. A compound/composition according to claims | to 12 for treating or preventing
central nervous system disorders seiected from the group consisting of personality disorders:
Obsessive-Compulsive Personality Disorder, Schizoid, Schizotypal disorder.

o

22, A compound/composition according to claims 1 to 12 for treating or preventing
central nervous system disorders selected from the group consisting of substance-related
disorders: Alcoho! abuse. Alcohol dependence, Alcohol withdrawal, Alcohol withdrawal
delirtum, Alcohol-induced psychotic disorder, Amphetamine dependence, Amphetamine
withdrawal. Cocaine dependence, Cocaine withdrawal, Nicotine dependence, Nicotine

withdrawal, Opioid dependence, Opioid withdrawal.

23. A compound/composition according to claims 1 to 12 for treating or preventing

inflammatory central nervous system disorders selected from multiple sclerosis form such as
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penign multiple sclerosis, relapsing-remitting multiple sclerosis, secondary progressive

multipie sclerosis, primary progressive muitiple sclerosis.

24. Use of a compound/composition according o claims 1 to 12 in the manufacture

of a medicament for a treatment or prevention as defined in any of claims 15 to 23.

25. The use of the compounds according to claim ! to prepare tracers for imaging

metabotropic glutamate receptors.
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