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physinlogy sof diffsrentinerelegipalyans psychiatiie gischipsc panseiaflprwhen an
imbalandeciniphitameiergic howottedsnustiomecauxsesses of
neur ot ransm ssion in neuropsychatric di seases. nd uR5
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counterbalancing the deficit or excesses of neurotransmission in neuropsychatric
diseases. mGIuR5 belongs to Group I and its activation initiates cellular responses
through G-protein mediated mechanisms. mGluRS5 is coupled to phospholipase C and
stimulates phosphoinositide hydrolysis and intracellular calcium mobilization.

mGIuRS5 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. 8:148?-
500; Lujan R et al. (1997) J Chem Neuroanat., 13:219-41) and are rarely detected in
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adj acent to the post-synaptic density (Lujan R et al.
(1996) Eur J Neurosci. 8:1488- 500; Lujan R et al.
W@ 199/123237 Chem Neur oanat, 13:219-41) and are rBCEIB2006/002047
detected inthe pre-synaptic elenments (Romano C et al.
(1995) J Conp Neurol. 355:455-69). nd uR5 receptors
can therefore nodify the post-synaptic responses to
then pre-gytnapiis rlehieats RomaguCattealn €198 rafomipt Newrol.ed Bas4%-69).
mGhRShereCiorsmGEanR5thesxderet omedidy e thdupdstrsynagticn| sesponses  to
netildtapghiast o legulaRIeBotranbnPRE PlgHdS., Ccaudat e- put amen
and nucl eus accunbens. As these brain areas have been
In shgweNg Bl Rgokéé% §tok§‘ a‘f'éméBLﬁﬁant”%dﬂl 3t 4RB@hout the cortex,
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el opnent of subt ype sel ective nd uR nodul at ors.
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nedlopathieind nlanoptodyesin, aninferdusopsychiattichéadrders] (egyanxiety and
schibaplabis), %{tﬁzeﬁﬁﬁt @isbflefd{egPAkipes ﬁﬁea/seI fi@urdpeoteetidh, (stroke
an& ﬁ@a@f % ﬂ?@&ﬁlﬁa&ﬂl&lenﬁimg aepa R see Brauner-

I MedPOfer093:0809-45 1(3 ) and U&ohm A, (1999)
ﬂ% H{

ar naco 5%3;;’%56 9Wheegﬁgé (}a%ﬁév gfflalﬁ{agof unct | on

of th Iu Lc system as ref.lected by
Th@é}ygaﬁ)&% w&?&eﬁe&ewéﬁﬁ% g Sy asorreW?ed by NMDA
recepin 2WpABRien AR g I?‘E%téfev%‘s rS%‘aémﬁerg%%g% .r?ceb‘&?érm'elﬁésmg
suppest 0V@v¢h9 awpk feyayears IGoEnRCcH £oyle D60 Ayny Psychiatry,
15pd96Ri1aTEyCarlssen 238 m1.1@001) Lart RewPharmeacod(Toxiceho4):237-260
for’a ravieRevEFdemcedogplicTimg dysfunctidd pP ginta@G0ergr nearatsnisevgion is
supporttdryehe fipting ahatrgtagysitis o thoNMIDA glibtyperaf ghugintate receptor
ca fpr&dic8 s TiiSiaffe bBsyahiftpRk tas Gvdllyastthe physiclopig rhdrdfestation of
sciaRdAeaA Sshéh OJs R B Ut paRed Ofrephltd aNBbRIohe&aD efkanced
Sugﬁ%éﬁﬁ Hife rgl%agel“ I BAREGH Ok &ﬁﬂfptsfﬁ%saﬁa\yée |s{1g®§ted that

oF ﬁgﬁ@ %,f? fégﬁiﬁn%sg ggargﬁgg%}lf% e tamg gﬁﬁ aORS

ip 59 40@ 'mc brain
i B A o by

certain cohqgrts (Devon RS et _al_. (2001
Thedgvyemmeny of e@&ﬁi iny e%ﬂ@gtoﬁh%ndaWYPWéFE@éggﬂfiﬁs figuppetted by
evms%@@%tmém]m’@ aeﬁelvanﬁn@é BEqupal) mGluRsinduees @grqtentiation of
NMByerese6r Swblicroinre emicty offtyhin reghnsmainty Sroegh the agdgyion of
m@uRiSnreRgsorbiiMaBnzioni Res .al. 3BOP) 7 NewosciThk: SBhihaﬂvélmdtH et al.
(2600) i Setitseii 20:7&U-P879g iRisini dndt pb 20013 INduweosdienoe d66579-87;

Beh§ustUPRar {2902y NewioddNZB961086)ng that in vivo
activati on of group I nd uRs induces a potentiation of

ThY 51’3 %Ho hﬁe&ey als kfiﬁ't?l'l;ﬂ RIS durm
ST

05,0
m\gant(%m a Rle%raoa w@e@%@ %?@ogfw o

e apmég agfl memory

ONe®y §@q1ve lpss gytvr g@)(s of spatial leammg and memory, an
reduce}iy%?Al 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 Neurosci., 22:5219-5229).

The finding that mGluRS5 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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The role of glutamate in nmenory processes al so has

been firmy established during the past decade (Martin
w®dooeti22b7 (2000) Annu. Rev. Neurosci. 23:649-FA1/152006/002047

Baudry M and Lynch G (2001) Neurobiol Learn Mem,

76:284-297). The use of md uR5 null nutant m ce have

strongly supported a role of nd uR5 in |earning and
cogfitivg-ynhahbiggeagante sltoulsa smehevctli metipsyslmticnagants tthatkact by
seleétiveppértahcihg NMDF‘QL‘e@é’iﬁoﬂ@ﬁDﬂiMl and reduced CAl LTP

(Lu et al. (1997 . Neurosci., 17:5196-5205; Schul z
ThE ki 129!84@ F“ {ERGAL ‘?1 ofufidtickal NMD%.RZJ #@lneuronal
01r 1tryé§%8 @ﬁ hres fEnt7§ 91 %tro ?thﬁf mGIluRS
act[1 p%ve cf gf'f“ca P%S and both
A e %‘/s t 62@23 200

t hat agonists of this recept or coul d be sef ul
mGRRSReSprards Bierrfpici beip %\@ﬁ e pteiah drigdgiget for treatment
ofamcg@mm amidc newyelegical hdisorders WIB@HECFWJ@?I? disprspt i ing this
condidobion exe pAmiety Uisbiders, Atentimoel dispidsrs, diatimpDARerdstsu| Mood
Digmtias} iPayehobiy pDisonds, oGapnilvV®ARisotders) eRersorality i Disoridersy and

Subgth®déaBlatddadissghérgophr eni a. Recent in vivo data
strongly suggest that m3d uR5 activation may be a novel

duﬁ%ﬁt! IﬂH&uIQ{B&r&qﬁGIJI@S fnB@én BRSYebh YovlSseldia %tructural

88 RPshdib v Q3 Lk @(@H D et 1999)
na gfg;'yf‘gg e L e BEARS S
vivgy Selegtiye m %?:CO S r tg, bm&lng site. A
n%i%}lgf‘ P evelprips delestiye ﬂ%?éé‘stlﬁ 9t lgsm d"in9]§8‘é18§ ﬂ??a act
throughs allesieric mieahanismes, Apadudatingrshs Jeerptar, bynpingHig onsife difterent

frogh therbiighils comwedgmlbpst@n@bmshng\m@d Di sorders, Psychotic

Di sorders, Cognitive Disorders, Personality D sorders
Posifigte Subsdiaim embéllatoed afi nGHRSS. havbs emefgetiheeeently ens novel
pha@sHebRloRas efitiod Bffehg thip attiativh alveniben TR gpopEoksule has
beéd e verad fé&nﬁkﬂﬁﬂﬁsnﬂﬁuﬂh ULATIBR S, astlinSGuRbaoMach F et al.
fl%!) N f@é Eihee@FA @% %40@L134bi9®%nen A et al (2003) Mol

K q%%elag VO ARD INE of i
Sl gﬁ%@éﬁ ? %%m%;;?éf%ﬁgg

Pajegts; 12: o deq @lefalt 447 fosen MP et al
(204 Peghers So ws 2 -ThPkRappidated Wéﬁsmfr? gesgribgd as
in gritfd eaGENRS fpositive hléosﬁ:rgmmd@laﬁg wﬂbrlprmt@‘rch(O'Bnen JA et
al.b2ae3 )nylod. PlevmBodi 6478 1-40).08¢reaimidarderivagives baef beadl patented
(We\280£/087048) O'Beientildy (2004) dv dhaphamoiraExp.oBharaB09:568-77) and
re@Btly Eﬁﬁrﬁ)p@f‘afz@fd dgivhiives vk ba&t divelogddt Brm8huReposittviesllosteric
mctcm&o@ (L'iﬁt Uétealh 30025 € Wb CON&hLq7:5825 BEWE 2005/087048).

11k§t1 ?dé r% %2 : SQE?PQE@SB@\%&‘I i VTJi;Vlt§ %%h%‘ﬁg;
9 %@ OVLF 66]| o %;%% eSjsha os iation

of ek hel A

Reperly Mnovelaseaigs .pogtlge ' loﬂygggg algrsgo b mGIERS rgceptor: has
begrediselasese@VRLANSE/0¢47 ¥Dobytermrimnal @plnqauolrwg@ 99 0BA by Plizer
Ind AistloBes dadiazilyl pipedilinPldarivatoveh agnsamaseagane dddbirps.
Sedahhdassed/Bf atyl ahd heteroaryloxadiazole compounds have been disclosed: US
04/106607, WO 03/056823, WO 02/72570, GB 1164572, FR 6671).

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



(2004) Bi ochem Soc Trans. 32:881-7). DFB and rel ated

nol ecul es were described as in vitro nd uR5 positive
w@bdoedatrsi ¢ nodul ators but with | ow potency (QEr/iE2006082047

et al. (2003) Mdl. Pharmacol. 64:731-40). Benzam de

derivatives have been patented (W 2004/087048;

O Brien JA (2004) J. Pharnmacol. Exp. Ther. 309:568-77)
Thengteseat énvehtjoramdlaep yr azndtbod ef ireatirigveispieaseingee nondition in a
m#sel, dadddiag ArElnEd, feSirédiventabl padvenfien BDduHiet oy affected or

fadililanSyaie ﬁéur@h}od(ll%ﬁﬂﬂ)sfféet mlu%?%;tﬁz afi8t&riBmolators.
2005/ 087048) . Among am nopyrazol e derivatives, CDPPB

FIBRRENOWN in vivo activity antipsychoticlike effects
I'n'rat behavi oral nodels (Kinney GG et al. (2005) J

Phar. coI her 06)1 Thi,s report |s
F1@5ﬁ Sl m % @I @1? drgse nt invention on
Séﬁ?ﬁ't ﬁ’@fﬁ %\lwmsc}e the %%fre YgprsRigsence of

EW@P— nent of antipsychotic agents. . Recently a

novel series of positive allosteric nodul ators of
DETAURD DESERIBTEONAIF BEENNNENTHINI (WO 2005/ 044797) .

I nternational publication WO 99/45006 by Pfizer Inc.

dicssiigetd theapiesan! inherplope theié rige desvided nvwscomspounds of the

becdTES@mARZYy e inhibitors. Several classes of aryl

and het eroaryl oxadi azol e conpounds have been

di scl osed: US O 6607, WD 03/056823, WD 02/ 72570, GB

1164572, FR 6671). ne of _the speC|f|caIIy di scl osed

conpounds are gt ucyur al a-ated the conpounds of
the present in i e Wir esent ntlon relates to
a met hod of treatj ng & gnt i Nng~Na condition in a

mammal , i ncluding4 a hugg the treatnment or prevention

of whi ch is affected or faplll%ated by the
neur onodul atory effect of m3d uR5 positive allosteric

at ar IGUE effet of 10 .mM
Op obwa S5 dinal S8l s Tphaddrptohsnrsiitertmothal )
cortical md uR5-expressing cell cultures in the
B&®nce or in the presence of 300nM gl ut anat e.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON According to the
Wpr esent irepresenison, (Cutéeychalkybr o Catéi)hetanpays hds, of (Cs-
t he gener@GhhetarooyclaallylQC;6h ik oe (Ci-Cahbigraay cleptkaint] eing;

salts, hydrates or solvates of such conpounds Werein

R;\MLERYr es Qégréseﬁ@fin&%)eﬁ&&iﬂ ah¥dtbgen, -(C1-Ce)alkyl, -(Cz-CsPalkenyl -

(1C3(:3) Zu) E% % s QlYk)éh lalkg§3 h@%}% IBNGEY Clrga ﬂl Smino,
1 h 1, | d

ol e

- - n

het er oar ih‘)hd’hydr oxy, am noy am noal kyI

hydr oxyal kyI (d-C 6)al koxy or Rl and R together ca
Pforma (@I@PPE%/EI(&;T et?fp?ﬁj oafkydakbofphetsisycloalienyl ring
a car bon odelisteeodsrggoup of formula

M sy s .



P represents a (Cs-C7)heterocycl oal kyl,
(C5-C7) het erocycl oal kenyl ring or a heteroaryl group
wotooboeizet aR3, R4, R5, R6, and R7 i ndependent | pCHIE2006/002047
hydr ogen, hal ogen, -NO, - (G -C 6)al kyl,
- (C3-Co) cycl oal kyl, -(C3-C7)cycl oal kyl al kyl, -(C2-
C6) al kenyl, -(C2-C6)al kynyl, hal o- CCr Cral kyl
hﬁlfQ gngar y%&%ﬁi@;ﬁ% R} leepermeﬁﬂlyalalgeylhydﬁfg‘éh hal%’%é1 R-SI)\IOZ =
) Qyl 8= Cs (@éi%l aﬁﬁﬁﬁ ( 2=
- NR10CO “@gt%en 15R8 y%yl ( @ll %lk@ heteroaryl,
2NR8R9, - 1

CC=NR8) R9y; = : oEC §§10)1§R8§9f{ -
optlonall | E SRs, -S(=O)Rs,
|nterven|)§ ’ﬁ 8t: g g% Cl 68? RRo, -
aryl or h OFl 0. %l SHPERLS; e?%n opt1ona11y two
opt i onal | §oplifueniz W%%%@E’WP@IF%&“WEW@@ ptemsgerfaen bicyclic
hal ogen, betgyocycleligyl, @gylal tey| heterogryl Cringe velieksjn , eacld- figg is
3- C7) cycl @alomylllyaﬁkmer subetitatsd yith 1-Oindependeat halygen, -CN, ~(Ci-

- O (- C 1-Caplayky@n(Zh-Coyalkyl,C 4003}tk )eytloatkglationy| -O(aryl), -

- N((- Co-Qgietréath])( (C-C-Glalkiylargll YONQFCa)d¥k{1beteroaryl, —N((-
0- C6) al kYCQ-Cg)QkS}D@@o-OﬁéIKMb er oa@yl ) %ilogagucsﬁﬂ&ﬂﬁto-cg,-

R10 each YagReH rogen, kyl

C6) cycl oal kyl , cyci oaI kyI aI kyI (CZ Co6) aI kenyl

(C2- Co6) alkyn I aI C . rocy k

het er oar yﬁ?l ﬁ Rh C%C % a',t:z%}’ ¢ (Cs-
which is :?Q%Q égra" }a ynyl
hal ogen, ( L @ OCY erqaryalkyl,
C7) cycl oa’f}fk kyl oy ary cgncﬁ'yf wh 19 1ﬁém§1,o§al|1 | bs‘utute with 1-5
- N( Co- C6-1afiégndert halpgan, o-C Kydalkylc 0( “Coyalkyl, -O~(Cs-

3- C7- ) cy Foeickapliylakyl, h@(ﬂ@l)ﬁ @ohatekqdryIOafNGQo- 6-alkyl),-N((Co-
subst i t uetakyllf(CECHcydmalkylpod-N((CpCB)allydepst)dabstityents;
represent -C(R )=, - C(R3)=C(R4)-,-C(=0-, -C(=S>,

-0-, -N5,D; M R8) G,0K aft ;L danpt ﬁﬂeﬁerﬁ%ﬁﬂl;o%ﬁﬁébentam(my -
aryl or hekejeary) -aravp, e=6prm! aNB3»-N§{13)D F c

and R7 independently are as etinéd abov

Q g(”gB)H | nﬁgybﬁgggf%gﬁﬂ% o 58 osﬁaﬁéomy?@u%)ﬂf%ula

PH A is azo N:N- et hyl, ethenyl, ethynyl,

Q) - NR8 -0-, - NR8C(=0) - NR9, NRSS( =0) 2-
e EéCY( , Nge 8, -S RW - SRa 3 {OE
‘NRe Qﬁ O\ O —NR8 N \

gro aryl or heterl&aryl of forrrul aR3 R R5 and R
i ndependent|y are as defined above; D, E, F5G and Hin

A i ndepedeRi, IR, Repind RerindepSh®nBlyare as d“e(ﬁﬁ%bl Qb&e;
4K-C(O -, -C(=S)-, -O -N= -N(R3)- or -S
D E,F,G and Hin Q independently represent —C(Rg)— —
C(R3)=C(R4)-,-C(=0)-, -C(=S)-, —O-, -N=, -N(R3)- or -S-;

A is azo -N=N-, ethyl, ethenyl, ethynyl, -NR3C(=0)-, -NRgC(=0)-0-, -
NRgC(=O)-NR9, NRgS('—’O)z-, -C(=O)NR3-, -O-C(=O)NR8—, -S-, -
S(=0)-, -8(=0),-, -S(=0)2NRg-, -C(=0)-O-, -0-C(=0)-, -
C(=NRg)NRg-, C(=NOR3)NRy- , -NR3C(=NORy)-, =N-0O-, -O-N=CH-
or a group aryl or heteroaryl of formula



R, R4, R5 and R6 independently are as defined above;
B represents a single bond, -C(O-(C 0-C2)al kyl -,

WO G228 2- C6) al kenyl -, -C(=0) - (C2- C6) al kynyP€T/1B2006/002047
-C(O-0, -C(ONR 8-(C0- C2)al kyl -, -C(=NR8)NR9 >
-S(O-(C 0-C2)al kyl -, -S(O 2-(C0-C2)alkyl-, ~S(O
2NR8- ( Q0- C2) al kyl -, C( NR8) (C0-C2) al kyl -

-Q(= )-(Q0- C2)al

- RO- (CO-Q?(?H);\%I R ;wd RO, |ndepoendently
are d ned aboyte y N may¥Bb& an OXi The N—N
pre§ﬁy\t’\ bentloaﬂ/\ai;l/udes bo ;?st e/s‘&,gm\sorryé)\
and i ncl®%des not onl yry acenic coH'pounds but t ’ 0
i ndi vi d_fu_al enant i Offers as wel | . For the avoi dance of
doubt to beyu r st oo@s¢ h in thi =N -
Speci C}H\O (?:R " meang arbon ouh havi ng\S(
2, 3, 4N 5 0r' 6 car’bdh at ons. \Oo 4ns~a car Q@_{_
group having 0, 1, R2 3, 4, 50r 6 carbon atoms. In ¢
this speC|f|cat|on ‘C means a carbon atom In the
above definition, the term"(Q Cral kyl " includes group

such as MRL Y] R, &idWind esagalﬁ%y Aré%&é?fﬁ}’éd'abg%yl

i sobutyl, sec-butyl, I'sG entyl
heI|

neopenty &gﬁg CE nt skt
TET phRE ey
1- propeny (]I:@f“ ﬁ% ?glt‘ & ‘?rk:gvenyl
4- pentenylf\%gﬁdRiﬁéiRﬁ% epen(l@é @7&1‘ detinpr-ebpys| udes
group such as ethynyl, propynyl, butynyl, pentynyl and
Bthe |ike.repias¢nsger’ pingleudbendat mﬁ{—@MGo-@s)afkyMr i -0€=0)-(C,-
chl ori ne,Chalbenyle aGE=0)p(rEs)alk@yyd+,0alliyD)-Or ef -€HsOYNRs-(Co-
an opt i or@)alkyls HE(ENRINRL, cHED)IVEC)diort, aS(HOg-(T9-Colalkyl-,
het er oat 08E-0) ZNM@@-&)BH@@ CRENR AT EDAIRYE] |- E(-NORg)-(Cor
sat urat ecbdﬁﬁk 0COFCCESNORS)NIBL(C 88, dikgredr | ng systens
Such fused’ring systems can |hclude on ring that is

parti al | ]}’R f[né‘f%rn eé&ﬁ]?ﬁﬁ%%teeag d%ﬁﬁ@ 908 g benzene ring

to form such as enzo fused

car boc c cIoaI cl udes such fused rin
syst err}al %]H%@flﬂfs%‘ﬂ r(?Xﬁ ‘systems. Exanpl es of )

cycl oal kyl include cyclopropyl, cyclobutyl,

cycldisemespnt inggationailyes mawml@ﬁavmsnmemd includes not
onjtiaaeemicanegiponndaini ithe imtividuahyantiomers as well.

1, 2,3, 4-tetrahydronapht hal ene and the |ike.
Fot Het siofdzyicé oflldubl it ik @ b ande@stasd €at ir0mad dpgcisiehisdr €(a1 &T})”
mdaak taogaywdnegl@qptmmgng 213, 14e3S4r @RADLORLESRAQ)- @gj”eﬁéﬁﬁ a
catbBeR&RARRTe/0,f1T oM Q, 5%56%@05 duflﬁé udes nmono-,
In ﬁﬁggﬁé'cifﬁ%ﬁ!)ﬁ Gcsﬁ;eﬁﬁfﬁ B/ecyc as well as f used

S u

rrn ystens. Suc sed r| ng systems can i nclude one

r.ing that tiall sturated uch
Iy Porgdbr w§ e it a2 ol gg b 35 syl oothyl,
PraRy, elaomap%lo Blheiso ‘EX‘aﬁfﬁ ity telﬁ oawloaﬁonaymyl neopentyl,
terf-pentyily 8ol 98 edikce, pi per azi ne, nor phol i ne,
t et r ahydr ot hi ophene,
“(Cy-Co)alkenyl” includes group such as ethenyl, 1-propenyl, allyl,
isopropenyl, 1-butenyl, 3-butenyl, 4-pentenyl and the like.

“(Ca-Ce)alkynyl” 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
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i ndol i ne, isoquinoline and the like. "Aryl" includes
(C6-C10)aryl group such as phenyl, 1-naphtyl,
wQ20vapki2yt and the |ike. "Arylal kyl" includes PCT/B2006/002047
(C6-Clo) aryl - (C1-C3)al kyl group such as benzyl group,
1- phenyl ethyl group, 2-phenylethyl group,
1- phenyl propyl group, 2-phenyl propyl group,
ridg Bydis. (BuehYus@l 819 systeaRhl Ydieddwih rBbOHE is partially or fully
urdaft@dtbd ¥adBANY befeRd ﬂnfgrtotfﬁﬁn'ﬂll‘e%l rind 6y RERAEYCh as benzo fused
cdrH&J 48 SCye1d A MEARaHQAURR R eeci“}ﬁ(;gl tetHsA4R frgﬁfs@t!l BhPystems.
E}t{a& J]%rf gﬁ?‘é 13(9{1&9 tcggofgI % ﬂﬁ)ﬂ ni, L%PJIS lorcyclohexyl

S:%%] alpa Fbenz a1n & 1n a1 (%rﬁl%( %aphthalene
' benzothlophenyl (benzothlophene rlng) pyrronI

(pyrrol e ring), imdazolyl (imdazole ring), pyrazolyl

( pyr d3cserecyalorlkyl” refessdp e iopfionallysbetitpted gprbocycle containing at
lepst onf hatzma;qm celseied indepersentln pm Of NaBoltyncludesiraonsl-gbi-, and
tricy¢lip) saturated sambbgiclds; at walt of fised nigy sy giyms.cSuch (fpsexdiritignaystems
cani inglude pyie aingnhht ispartédiyne fullgginsatpyatédriutihngsl a benzene ring to
fofray rfugeddirfigy riyd@ms Pyich dagi Batzo( Migddd &iﬂkmrélb@ \9)Examples of
heltéi@@}}cl/dallgl npelRe! pipenidink,S PigReRing HbsALRAY! Ruah@dthiophene,

inf610#01s ﬁéf?ﬁé’éndt Elge.M daZO' e ring), purinyl group
purlne ring), quinolyl qU|noI|ne rlng) pht al azi nyl

G il SRR S CRERTE EobP i oL BRREI f neeih iyt end
th rk , pterldlnyl (pteridine ring), oxazolyl (oxazol e
g |soxazo yl % i soxazole rin benzoxazol yl

(ben)zAET l5ile nclidss (CoemayhiGizenglkyl gioun seethasdbenaylegroup, 1-
phenylgthy! fgrpmaﬁyphe(wlsﬂwk agrowp,ndyphensllprémyl | glowp, 2-phenylpropyl
growint3eplanyifrap | ydroup, nichaphéd niedtyd rgoaupy [2-faphiyl@8thal kydup or the
likgr oup, wherein exanpl es of heteroaryl are the same as

those illustrated in the above definition, such as 2-

fur VHBROxy 1 IR Hides 3= hié&ﬂ!ﬁ%é@lyhet&ro@ykﬂlc group contammg 1to4
he?er&ﬁbﬁﬁ‘y&eﬁ'&ttéw fro&r &gr%en it éé;flnéﬁj to% Q rln such as furyl

JUCI

bi%zotﬂllg;f)% yﬁ%y ?%10 e Ip qg)% r%;é% Y@‘ BH&G 1d§§§1)e

rlq 2L Ryrag ol ér htl%z 7 Q r g),v 1soth1azole
’03&4‘? rﬂ%ﬂ% Fog fsirazo I\ ’i?fféZC( 8. 42)a pafa adwre ring),
pyr Yy Zingh ding ,sm’lvemmy Ttryrigydipe nging)s parrldazmyl (pyridazine

ringhar m@@mt i(bdolley singkptiavindolybl (isnindale weibgy benzoimidazolyl
(bgzihilazdle y ring)y ¢ busioil v grdupnepumiot  dimg)er quinaylv (ghiniolire ring),
phhilarigdi ¢phtalaeineViring),0fnaphiyrigadylit ¢napbpiridimal tigg), mgainsxalinyl
(qiiRetalinb erisg)p oeieBNt (cihndEse il d pRInty( SQ)’cdi@ft‘neo kinBRYoxazolyl
(oX:2ble0 1§<B5ilzbl £l gerazdiet ﬁn@)j{e BEhkazdMl Bel%%h‘iole ring),

beARh
er ef elrgisl(q r%%%l}l%g?llgg%g&%%% e naézglé%éf)st [ th‘ielnt or
sub& uentlsgglli;ult [e8s f sag% | tut| on bei g mples
f‘f tsamwnﬁoew strateg oy d@%pmpa Schaes 2-
owfurylmethyl group, -thlenylmethyl group, 3-thienylmethyl
group, -1m1dazolylmethy1 group, 2-imidazolylmethyl group, 2-thiazolylmethyl

group, 2-pyridylmethyl group, 3-pyridylmethyl group, 1-quinolylmethyl group or the
like. ,

“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.



I -A or pharmaceutically acceptable salts, hydrates or
sol vates of such conpounds. Werein RL and R2
WO e6aseAt i ndependent |y hydrogen, -(C2-C6)al kKeeiy/iB2006/002047
(C2- C6) al kynyl , aryl al kyl, heteroaryl al kyl, hydroxy,
am no, am noal kyl, hydroxy al kyl, -(CrC 6)al koxy or Rl
and R2 together can forma (C3-C7)cycloal kyl ring, a
car bapptionaRFtnfeasd Bht theCRbRRMAIRHBERIBONEvenkls) may or may not
odcBR raﬁ& ﬁfbﬁtﬁie@ b&ﬁ%vgkije@vﬁfcﬁ@égﬁxo Qﬁd(é’\bﬁl s that do nat oceur,

(C5- C7) het er ocycl oal eny r|ng or a heteroaryl group

Of f s’cl%utedRS 1S to g 875 Ingd éj %g}ne sulf)seutuent or

8 g
0
sug{t%% r&)r@%lg;%(ﬂ%ms of tl‘ig-‘? E)bgpg R %Pﬂkﬁs oth%r@ése stated.
C6) al kenyl _, aIan hal o- (G - C 6) al kyl
het ertgieripd COW@P@?@&ffyheaPrﬁWt inyepiion krwcomapymds af Grenula I-A
dePNWIO‘EC—NRlO) NR8RI, - NRB8COR9, NRBCO2R9, NR8SO2R9
- NR1OCO NR8BR9 - SR8, -S(=0) R8 -S(=0) 2R8, -SC=0) 2NR8R9,
-CC=OR8, -CCO-0OR8, -CC=ONRBR9, -C(=NR 8)R9, or
C(=NOR 8) R9 subst} ts; wherein optionally two
substituents arefco ed to the intervening atons to
forma bicyclic ycl oal kyl, aryl or heteroaryl
ring; wherein eac l\g IS optionagly further
substituted with 175 i n&‘pﬁﬁﬁle}m’ﬁal ggem, -CN, -(C 1-
C6) al kyl, -O (CO-@4)al kyl, |-O (d3-C7)\cloal kyl al kyl ,
-Q(aryl), - Q(heteroaryl), b@ p<C 1-C3ydl kyl aryl,
-0 (C 1-C3) al kyl heteroaryIR1 -N((Rz Co- Co) al kyI)((Co C
3)al kylaryl) or -N((C Q-C6)al kyl) ((C 0-C3-
)al kyl heteroaryl) group A R8 R, R10 each
i ndependent|y_ is hydroge c aI kyl
C6) ¥ Phaumgegiticafl mcoz?p} 1; fél r%tpwl sol‘(a&s ofsyeh «pgaunds.
(C2-C6) al kynyl, halo-(C 1-C6)al kyl, heterocycl oal kyl,
Wheenr oar yl , het er oaryl al kyl, aryl al kyl or aryl; any of
which is optionally substituted with 1-5 i ndependent

Rll(a%iqqer, refidsent (ﬁde;@ﬁblﬁitlyyh dx@géﬂ; Qeﬁ@sﬁﬂl&m r(sz&ﬁk&Iyl -
cyclo

aB81,Y | Jhydroxy, amino,
- N( C0- C6- ﬂﬁé(zd h gﬁl i ? r Ry 311d R; together can
3-Cr-)cy Eofc %ﬁl a carbon
substltuedﬁ ?5 (0 L |n en enfl
repr esent © @(GIJ\? §51 - C(R3)=C(R 4) - C( O) -C(=S) -

-0, -N=, -N - es IoaIkyI
Paryl or HeR® |( r%glpet%wcxcg?@ﬁlml (éesCy ﬁa&terwclopiéenyl ring

and R i nd%ﬁé‘ﬁ@é‘?ﬁf}’ygraﬂéoﬁ@r@&al ned above; D, E, F, G
and Hin Qi ndependRentIy represent -C(R 3)=, -

H — Rs Rt Rs N—N
/Y l_ \ N‘S\ }—X\ B
Ri™ Ny , Rs N)\ ’ Rs/(N\ ’ NiN\ ’R3/<p(')\ ,
|\-| \ \ H
H H

Rs R
Rs R; Rs ° F /G\
E—F / K
p O SO
Ri \ , Ri N "y ,D/<N
N ’ |
N |
Ra l\-l R, lll H

T

H

R3, R4, Rs, Rs, and Ry independently are hydrogen, halogen, -NO,, -

(Ci-Colalkyl, -(Cs-Cg)cycloalkyl, -(C3-Cy)cycloalkylalkyl, -(C,-

Ce)alkenyl, -(Cy-Cg)alkynyl, halo-~(Cy-Cg)alkyl, heteroaryl,

heteroarylalkyl, arylalkyl, aryl, -ORs, -NRgRg, -C(=NR;o)NRgRy, -

NRgCORg, NRgCO2Rg, NRgSO2R9, -NR19CO NRgRy, -SRg, -S(=0)Rg,

-S(=0);R3, -S(=0);NR3Rs, -C(=O)Rg, -C(0)-O-Rg, -C(=0)NRgRy, -
8



C( R3) =C( R4) -
S-: Ais azo
WO DiR8/¢328) -
C(=O NR 8-
- SC=0) 2NRe-,
C( =NOR8) NRO-

C(:O)"
-N=N-, ethyl,
-NR8C(=0 - O,
-0 O)NR8
-4=9 -0,
- NR8C( = NCR9)

'C(:S)"

-0 (=0 -

-0,
et henyl ,

-N=, - N(R3) -
et hynyl ,

or

- NR8C("O) -NR 9, NRBS/()20@-/002047

S, - (=0-, -Si=02-,
- C(=NR 8) NRO-,

—N-O - 0- N=CHor a

group ar y&=NRJRS, eap@o&lmm)lfwrﬁ%tﬁffems RésheRen apfioR8ly two

i ndepend Eﬁtu@ﬁt? a?esc&ﬁlglhé@ atgmsq’o a88n | diByclic

A ledEpe Gt‘éﬁ)l:}y % lesf y &tg aryl 1 V\f{ke each ring is

-C(S- ) ) =K 10Nz g etRs i éjh .‘{élnélF én%% J%ﬁ CN, -(C;-
oy ol clf,gf %% N T

above; B @g en

2- C6) al k%@)alky@(@ Cs@alkylmczé):O) NRSf (co Eakﬁll@allkyl)((co-(lg-

0- C2) al gteroaryl, —N((-
- C(=NR 8) lhet@(mffczb)ﬁg(ramp@r C2) al kyl -
-S(=0 2- (C0- C2) al kyl -, ~S(=0) 2NR8- (CO C2) al kyl -,

C(=NR8) - (KQ)- R2) iﬂlkydaeh indepedehtB) -i6 Chfidrogah), al Ry Coe)aliryl, (Cs-
10 , Rl atky1 or- ) of %1210 substituted with 1-5
'”depe”d%ﬂﬁﬂfﬁén f :}A N, clc Co—Cs)a]kyl -0-(Cs-
aéy% 'N((Co-
het er oar 6) . Su uWS
which is opt| onal | y subst.i tut ed Wi t h 1 5 [ ndependent
_N((0- CB) al kyl ) ((C 0-C8)al kyl ). -N((C 0-C8)al kyl)((C
Q3- C7) cyalenalek yilcycloalkylNarf &iyD ofhotedokipl] f@ipydfiformula

- C(=NOR 81532140671 G 2C Ry cloaliBRalai] (BRCqlalleRpE MdeWsjalkynyl,
(C3-C6) 01} QCY
%y e gﬁ%? SN
hal ogen, DK, E(&,1K dt k| P- independeytly legpresent —C(Rs)=, —
substituents;

are as dQ{dldl@Ldl epa 1 Jhét@]l%?@l@ﬂk?l a ﬁéta%ﬁﬂ Ogtercabf1Rkyl,
- (C2- C8)

- O C3- C7)SRa)EARy -6, C(fﬁhr“y@% -N= Gi(\lfﬁa)eom@rm)

[ nVF

Any N may be an N-oxi de;

The present

ntion |ncludes bot h possi bl e stereoi soners and

R S not Qqn cem ¢ conpoypds but th qj vidual P~
3% ?; Yoner s a%veé/ KPartlcul arjy (;g:g‘ferreg ounds HO—_
resent J/qa Ran are c ds of fé(rrﬂfa | - B
I B er ein an represent i nd endent]yS Ra
hydr ogen, (CrC"aI k (C2 Co) al kenyl -
(C2-Co) al ry eroar dr oxy,
am no, rﬁf g&lliéy%é 4"1'3(# %Wé‘?n tly. 3(1%? é‘,@;’&gﬁg Yor RL
and R2 together can forma (C3-C7)cycl oal kyI ring, a
car bonyl Ihdhd', 6-@ddd im QindensaderslybepreprmidClRpresent s a
(C5- C7) hdi(Rs)5E3(Bleal &), CG§)C7—)®ret1é1=,o¢{(Bh)eat Kenyl
ri ng
A is azo -N=N-, ethyl, ethenyl, ethynyl, -NRgC(=0)-, -NRsC(=0)-O-, -
NR3C(=0)-NRy, NRgS(=0),-, -C(=O)NRg3-, -O-C(=O)NRg-, -S-, -
S(=0)-, -S(=0),~, -S(=0):NRg-, -C(=0)-0-, -O-C(=0)-, -
C(=NRg)NRy-, C(=NORg)NRg- , -NRgC(=NORy)-, =N-0O-, -O-N=CH-
or a group aryl or heteroaryl of formula
R0 h/> N TN N—Q /z\N
R =g/ Re 5 Tw | \ I\
o/ Re N\ / \
\ k. , R4 \R5 N/>\ , N)\ /ko)\
—N ; N—y N —
B T A S NG
’ N’\R4 /\0/\ - N~ ”\01—
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or a heteroaryl group of formula R3, R4, R, R6, and
R7 i ndependently are hydrogen, hal ogen, -NO, -
wQ@ abespat kyl , - (C3-C6)cycl oal kyl 5 PCT/IB2006/002047
-(C3-C7) cycl oal kyl al kyl, -(C2- Co6)al kenyl,
-(C2-Co6) al kynyl, hal o- Cd-Cral kyl, heteroaryl,
heteroaryl al kyl , arylal kyl, aryl, -OR8, -NR8R

CONRlO)R!Blﬁ andk'{i%%sﬁé%s 88299%88 ANIGHHORY. - NR

10CO NRSRO, “S(=0 2R8, - SC20) 2NR8RO,
CCCE;-O) R)S%%%G 5§§nA1 gr&ﬂa@ ?{r]ese _é\d?\;d);g or
substitu 'hel e atons to
forma bi ’Fﬂéf 16‘3%“8‘3‘? 1e a%\ neéirabﬁgérer oary|
ring; mhereln each ring is optlonall further

Bsubsti t ut’®areggnth B 5singlee pbarbnt -HaOogemClathy]l-, - (-€(=0)-(Co-
C6) al kyl Ce)alkerytn- Gl@i—aﬂ)k@rce)dlkm ,CHL€50)-6a) k-)ﬂ(aDkNRs (Co-
- aryl ), CaloPhet@FdEIN R, ~-SGQ)-(Colc TRkl k38D )HCo-Co)alkyl-,
- O (C 1- CEl=0kNRR¢CpCpllts, -OWRRs)- (Co-Cz)alkyl-= ~C(=NORg)~(Co-
Co- C6) al kgHalk{ICoorCBY-aNQRL NRY-)COT;)al
o- Co6) al kyI)((Co C 3 ) al kyI heteroary ) groups

Co6) al kyl
6) alaky?/) )(Ig&(r@d)?R ?@Sgﬁ#gﬁé%&}gﬂ CEMO >Kand L in P
d dent |
J IC? Rg?e& %gs)re €l %jqul%q)oeﬁl,_ ng 6{11), _QF—’ -N(%l(ohé)r S .
-S-; denot es a c cI oal kyl, an aryl or het er oar yl
of for mulBuorRii entlpgre Bylaogen, 1 ca?cgclgglkyl
def i ned a(@m@)D’Cl(@lk}Flalk@ an@zi-@a)ﬂk@}ﬂnd-é@eﬁd)éﬂwwl halo(C;-
r epr esentCoatk, heteroaryt IRayrogyRdlyl, aglali)l-or ardy as) of which is
-0, - N=optidifdRy) substitutsd ; with, 1382,indpendeht ahdodm, -CN, -(C;-
r epr esentCg)atki@p er(d@m-(llé)alkﬁl( R 8)(€;5-C/¥yRoalkylalkyl, -O(aryl), -
3) =C( R4) O(héiéro@yb C(t\*@o-caa l)é&dbtcézal @ (cm)aﬁcyn«cs-
Ky

B
czﬁg)re??’%&%s?{gpken |@) it (c n§|

£2) al kyl NR8) NR9
-S( 0) (MW%IQ%*O;‘% ()(/:o CZ)gl(kyI ) - S(=0)
Th%g?gsﬁéﬁ;\;gye%f@g m%}p ngb (CO ) aers and'includes not only

|1nd1v1ﬂsalaﬁnantn@merﬁ adsslndent |y are as
defi ned above; J represents a single bond, -C(R o,
R11)Particolarly- m@ﬂemegl compourgls;of Iﬁj_e(preﬂmlmvnmtecpeard enmlpyumiseaf

fordoyda bden, - (Cl-C6)al kyl, -(C3-C6)cycl oal kyl,

-(C3-C7) cycl oal kyl al kyl, -(C2-C6)al kenyl ,
-(C2-C6) al kynyl, 1lalo(Cl- C6)al kyl, heteroaryl,
het er oaryl al kyl—aryl a\,lgc\, or aryl; any of which is
optionally supstit ted/gt\ﬁ 1-5 mdependent hal ogen,

-CN\5 - (C1- co)alfk /B
-Q(C3-C7) cycl llx/] al kyW45 - aryl \@
\ J/
H R1/ R,

Wherein

R;jand R, represent independently hydrogen, -(C;-Cg)alkyl, -(C»-Cg)alkenyl, -
(Co-Ce)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Cs)alkoxy or R; and R together can
form a (Cs-Cq)cycloalkyl ring, a carbonyl bond C=0O or a carbon
double bond;
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QO  heteroaryl), -N((Co-C6)alkyl)((C
0-C6) al kyl ), -N((Co-C6)al kyl)((C 3- C7)cycl oal kyl) or

WO bifop@zB32€7 6) al kyl ) (aryl) substituents; Any N nBGT/B061002047
N- oxi de; The present invention includes both possible
stereoi sonmers and includes not only racem c conpounds

but the individual enantioners as well. Further
P pref er r edepeBins Rl hdtero &§di 1, |(G¥-@’;§Heﬁ=ﬁ*o@}fcﬁ)alkenyl ring
conmpoundsor@fheh@ba] grolip 6 fo armaceutical’ly

accept abl e salts hydrat es or sol vates of such
conpounds. Werein Rlgand R represent |ndependently

hydr ogen, - C )al ky (C2- Co) nyl N
(C2- 08) al ky@\arylg/@ﬁ\,\het er oﬁr | al kylmrq@l\ J
am no, am’nogl kyl , = hydr@xyal kyIRi - g) ak or Ri ,

and R2 togetker can forma (C3-C7)gycloal ky} ring, a"
carbonyl bond =0 or a carbon_ doubl e bond;represents a

(C5- C7) het 8xoch cl ogl kyl , &C5-/[C7) het eroc cI oaI kenyl

ring or a he s yI group mul a E

and R7 i nj¥epw \ ar ery 96)1\ hal N@'(SS\
I,

(G -C 6)al kyl, -¥C3- C6) cycl dal
Z(C3-C7) cycl dal kK§l al kyl , - (€2- iC8) al kenyl
- (C2-Co) al kynyl , hal o- (C 1- C6) al kyl, heter oaryl,
het eroaryl al kyl , aryl al kyl, aryl, -CRS, -NRBR9, -C(=NR
10) NRBR9 R RINWMHB& den'ﬂ B5e2 ro%M@en, NO,, -

NRBRO, - 8 ]
i R8§8§§{)a%§% )R_ MRERalkyl, -(Ca

8 LA
'CQ '(C = ' heteroaryl,
R 8) el 6R° tN Ro, -
' > gésf Eﬁl{‘;gﬁe%%oms,
188907 (I %H (fﬁr(?‘lgér -C(=O)NRgRy, -
substit th(ﬂ‘NBrﬁR? 1Qr5 Q(“ efibsHieatse nwherein, opiquaily two

ring; whé

C6) al kyl subqgtq@t@ar@ﬁpmbkmd to-tte qr@ervemng atoms to form a blcychc
3- C7) cychetréoyichiliyl,, aryl apy |heterearg) hrigtger wheredn, each (ring is
1- C3) al kyptondlly fufthérGubgitdiedvkith hétindependdnt haldgén, -CN, -(C;-
Co- C6) al KyhalkfIC -©-@3)-ahkiyBr YOH@ECHMN&Glkylalkyl, -O(aryl), -
0- C6) al kyd hété@i%y -0- @-Uf blaﬂkﬁ rxbécg H@lhe?&om%,-N((

o) el oD %:%j 08 Esregr kyl | @i&)‘gfd}é& foCs-

C6) cycl o
(C2- C6) a?iﬂg% Fte )aI kyl , heter ocycl oal kyI

het er oar roar aI I al or _ar

whi ch isﬁﬁ t]? %ﬁtg ‘F‘%’ el wﬂsc fh' ePna‘«?ps o' cs

hal ogen, -6%NS oa yC Oa yGerYenyl. (esialkynyl,
halo-(C;-Ce)alkyl, heterocycloalkyl heteroaryl, heteroarylalkyl
arylalkyl or aryl; any of which is optionally substituted with 1-5
independent halogen, -CN, -(C;-Cg)alkyl -O-(Co-Ce)alkyl, -O-(C;-
Cy)cycloalkylalkyl, -O(aryl), -O(heteroaryl), -N(Cy-Cg-alkyl)s,-N((Co-
Ce)alkyl)((C3-Cs-)eycloalkyl) or —-N((Cy-Cg)alkyl)(aryl) substituents;

L

D, E, F, G, K and L in P independently represent —~C(R3)=, -
CR3)=C(Ry)-,-C(=0)-, -C(=S)-, —O-, -N=, -N(Rg)- or -S-;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
R :
R3\,/7| \/\) ' Rs\Fl N\» Ras/ 3LR, Rs LN /~E
Jogie S U AU A O3 L
R R\ 7 R 2% ¢
Rs Rs

R3, R4, Rs, R, and Ry independently are as defined above;
11



C7) cycl oal kyl al kyl, -O(aryl), -Q(heteroaryl),
-N(CO-C6-al kyl)2,-N((C 0- Co)al kyl)((C
wQ@2@6A)yT| oal kyl) or -N((C 0-C6)al kyl) (aryl) PCT/IB2006/002047
substituents; D, E, F, G Kand L in P independently
represent -C(R 3)=, - C(R3)=C(R4)-,-C(=O-, -C(=9)-,
-0-, -N=, -N(R3)- or -S-; denotes a cycl oal kyl, an
aryl or heteroaryl group of formula R3, R4, R5, R6,
and R7 InIbeEeFd@@hH_\H @ iRRep Qfﬁfeh%f?ep%&@i{@@mﬁ F. G

and Hin @R g@gd@“(le L& Se -
C(Ra) = C(R4§<%<K)) S ST TN s
vﬁg(zgggfyt% g{%&lﬁ lp&p%gg‘ 9@%{4 e 0)
; (68@ kyl C( NR8) NRO
S( 0) (co CZ)aI kyl - 5 -S(=0) 2- (Q0-C2) a
B_g5(=0 2NF&?P{Q%9nfé:2 a1 gipgle H(NR8 C( @}( apil, | -C(=0)~(Co-
- C( =NOR8) é)@lkenﬁz alyP)-(Cxr 6)alkyny1- -C(=0)-0-, ‘C(=O)NR8'(C0'

- C( =NOR8) fielkylp- s R, -SRCb)l‘(@oa@z)alkﬂdeﬂé?@bdﬂo5Cz)alky1-,
are as defS(RORNRae(Ca:Colalkdpr €(eNRs)-(CsCs)alkel-p oTENORR(Co-
10, R11), Cpakkyl-- di(- RIGNOKQ}NRQS(CO Og@u(yﬁ,n i ndependent |y
are hydrogen, -(Q Cral kyl, ) cycl oal kyl ,

C3-C7 ,
ECZ CGg ;Ii{ ynyl $<Yﬁ&:pl§1}{dmtly Qf?ag%%%ifl&d‘ﬁd&%dgr oar yI

T oot onal 1 EiEHL P ?“‘i% 053'—@@16‘%@@2 DR Sgen

- CN, (CI C al.k

- O C3- C7) éﬁl F a&ggrare%dé %;alni( (Cy 6)?419@ -&gpﬂs%cycloalkyl
- N( ( C0- CB C)é (Cy-Ce)alkenyl, -(C-Cg)alkynyl, halo(C;-
ce) al kyl )G s) 1chetempail khatgroaeBllon) aytllad]doyryl; eny ofNghich is
0- C6) al k;ﬂp}l@aalw )subsmsuedtwaht $:5 Andephinday balogen, -CN, -(Ci-
N- oxi de; (]gbzdkﬁoragé@(ﬂo-?oglgnh',l om(Cgéd&)c@ebaﬁ@ldlk}ﬂosso(yuégl) -
st er eoi saheter ),i ncINdes Chrlkyd CHARYD, NGO Cs-
DLt he I0kiclah GRATLCATRHE B SibsthnBHot NET

aspect, the conpound of this |nvent|on i's represented

by forml g, gﬁﬁ; ceutically acceptable salt

t her eof or ﬁér&%oeutlc fgaacceptable salts, hydrates
Thsé;@;sggfvlﬁ%% é}}ﬁﬂ PR IS termoSorien s6d g notonly
TACERHS CHRPY % € Inq é@}* Hamsrs as wellt al kyl |

het eroaryl al kyl, hydroxy, amnmino, am noal kyl,

hy dgRthel pyferred compeyedsk ok yhe Pr@Renta freveRon eeetdompounds of
forgdad-£ (C3- C7) cycl oal kyl ring, a carbonyl bond C=O or

a carbon doubl e bond; P represents a

(C5-C7) heter oalﬂeyb (C5- C7) het er ocycl oal kenyl
ring or a hegtegso ry/gr up of fogmulaR , R4 R5, RS,

and R7 indep nde dr en\.ogen - NO2,
T
R R,

I-C

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

Wherein

R; and Ry represent independently hydrogen, -(Ci-Cglalkyl, -(Cy-Ce)alkenyl, -
(Co-Ce)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Cg)alkoxy or R; and R, together can
form a (C3-Cy)cycloalkyl ring, a carbonyl bond C=0 or a carbon
double bond;

12



(C ©6)al kyl, ~(C3-C6)cycl oal kyl,
-(C3-C7)cycl oal kyl al kyl, -(C2- C6)al kenyl,
wo ¢@aA LRy al kynyl , hal o- CQ CeQal kyl , het er oar yl PCT/IB2006/002047
het eroaryl al kyl, arylal kyl, aryl, -OR8, -NR3Rg,
- CC=NR10) NR8R9, - NR8COR9, NR8B8CCZR9, NR8SO2R9, -NR10CO
NR8R9, -SR8, -S(=O R8, -S(=0 2R8, -S(=0) 2NR8R9
-CC=OR8, -C(O-ORS8, -C(=ONR 8R9, - C(=NR 8)R9, or

P CC_N(RS) n}el%wﬁ% Lt %7 heé% jwﬁkﬂg{( CoS é/Lﬂeyer(E ggloalke%l%l ring

substi tue

forma bi% é%p% %rP 9 f(%’l aryl or heteroaryl
ring; V\,here n ach rin ,!,s optlonal IR fur 4he 5 N—N
substituted/wth 1- 5 ndent e\ ogen,

C6) al kyl ,R- (26)?;\ ycI Ia kyN
- aryl), - heteroary O( C\ 3) al k aryl,
-0 (C 1-®) al Iheteroaryl Co OG)aIkyI)((C

0- C3) al kyl & I) or, -N((C &- aIkyI)((CO 'F/G
aIkIheter roups; RQ,
|) nde)r;enddr 38& i { 08) al PS?S\( CSE\ /4@\

C6) cycl oal kyd , (\C3- Cﬁ)cyclo | Rypf"arkyl , & C2- CB)aIk nyI

CC 2- CB)aIkynyI**han - Aahkyl heterocycloal yl,
heteroaryl, heteroarylal kyl, arylalkyl or aryl; any of
whi ch i s RapRi, maRk,matmshdépeh@ﬁltw b Bydrohéi pARBaNtNo,, -
y@l C@L&YEyclQkI0- %?Uﬂékxeloamyraﬁcﬁ (Cy
y

hal ogen, ( s)ai

C7) cycl O@Fj Kyl , enl %r I A hglgl r(@ﬁ@é Yalkyl,  heteroaryl,
- Cordldylbee M LShoy 6,51 B € -C(—NRm)NRgRg, :
substl)%e NI 8 9a_i% %o =O)Rs,
repr esentg ) 53)'-:(" )2 ’= =%§sa_ @é 8 %7 sRo, -
-0-, - N=CONRREs: @y CNORgMRg0 silistitpe 5@-‘& pijopally two

aryl or HEbsiiesats are foghinesk tof e ﬁ%neaemglg gtoms n@ forpsa bicyclic
and R7 i ratspeayeleontiyl and asr chetarpanl abey ewheyeinesach ging is
and H i n o@tiowedlyperttiersubstitnegdvege bts in@Rndynt halogen, -CN, -(Cy-
C( R3) =C( RA)alliyd (-THCy-Co)alleyD) --0-(0r-CrleétoalkliiRg), - -Oaryl), -
-S-; J 1 e@(asehsyly s)-ogjlngpmmaryi SR (COC: Rk heterthryl, —N((-

- N( RlO) cqrcga‘ikyl 903)%nay1ar?gependﬁnt |y -A{ECPTHRIBAC)-Cs-
(QC"aI ngrﬁ? 15 oa
- (C3-C7) choal Kyl A y ~(C2- CB) al kenyl ,

hétcérocgz Rloh%l %( G GPERIEHy |1£‘ %8%(:% vﬁ:l- Yalkyl, (Cs-
opt | onal f’lﬁ)ag{y 13{‘1 (%e {:5 alkynyl,
“CN, - ( chal o heter eteroaryl et roarylalkyl,
- O C3- c7 %ll%lapk ﬂs of ®(ha<fly N? optionyllye sebstified with 1-5
- N( ( C0- padent (I@@g@a; Ry | ¥(61-1Gsjadind CoP Ciele) i3 ~0-(Cs-
C7) cycl Oﬂv)oybl})a&lylaﬂi\!(l( O ExyE) 4N kgtedopayly | N(Co-Co-alkyl),-N((Co-
subst i t u€Rjadkyl Y (Cs-Ch-hoyyldatkydror NN(ECHE;)alklyb g2y sebtituents;

i nvention includes both possible stereoi soners and
includesot, #Nl@, K and L in P independently represent —C(Rs)=, —

C(R3)=C(Ry)-,-C(=0)-, -C(=S)-, —O-, -N=, -N(R3)- or-S-;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
R
Ra\//—‘l’\\/\ ! Rs //’IN R3\//\\)R4 R;i—N /D\E
b }Rs T \l ¢\ A N\
o C oriled R 0 " 6—
5 RS

R3, R4, Rs, Rg, and Ry independently are as defined above;

13



racem c conpounds but the individual enantioners as

wel | . Anot her aspect of the invention are conpounds of
wao b@oefiza2ful a H-A 1 1-A or pharmaceutical |l y acceptEHIB2006/002047

salts, hydrates or solvates of such conpounds. Werein

R1 and R represent independently hydrogen, -(Cl

C6) al kyl, ~(C2~C6) al kenyl, - (C2-C6)al kynyl,

aryl al kyl D, BeFataad ¥ il ¥de mﬁéhtgye ré’d@hﬂf%(l&)

NS -R(R.

I k k d R
?g]gg?ﬁerygg%b?%@rf?i@(cg C7)c ¢l oal kyl a ?ar bonyl
R RN g ﬁgggz@é@ cove:
f)a RINRs-(Co-
o or sl T v e R R
(G - Qoal ky(C e 1%1&| NRs) (Co-Capalkyls, -C(=NORg)(Cy-

2 (C3- C7) corbi-kgn -&I(k- ORe)NR2(Ce6yalkibhy | |

-(C2-Co6) al kynyl, halo-(C 1-C6)al kyl 5 heteroaryl,

het er oar yRahrkile, indepbadekilly areasydefinedBBove; NR R 5 - C( =NR
10) NR8R9, - NRBCOR9, NRBCO2R9, NR8SC2R9, -NR10CO

J NCR:?)—R?)) R8$%§r€(s%r)§i§8 @&oondscégﬁl@ FKSIFQQ—SC— OégNzgcR&S-

S,lbgm?) R0 RPI%H %En,(;%CA(F 11( 1t cycloalkyl
for | C c q’ g’ 6 dalkyl,
(i ng]h °6n }1 optlonally
subsi bff&RJ? ﬂ% “éel? 61 ©&-ge)alkyl,
C6) a'ICKQB‘ 7)CY| oe]égg aryl),o_ eteroaryl) -N((Co- 6)a1kyl)((Co-
3- Cﬂd%VBaNk(ﬂoa@d)a}kyl)((@x Qv)yyc)loalkylfb( herer od¥{f)-Celalkyl)(aryl)
- O (substiu@syal | cyl aryl, -O (C 1-C3) al kyl het eroaryl ,

-N((- Co-Co6)al kyl)((Co-C3)al kylaryl) or -N((C

0- C6) al kyAny NGnly 68an Nad:Kyd;het eroaryl ) groups; R8, RO,

R10 each independently is hydrogen, (Cl-C6)alkyl, (C3-

THeGI 63661 RALMIOn inbldedTOME Y64t gﬁéfe@islé}ﬂers dddanGRa& r}?ft‘ B¥ly
tetie i

terocycloa

§1eteroa y@dlhélttgrgagiy , ary gﬁky or aryl; any of
|s e ti naI uted d
ﬁr/g ‘;E}‘Ir 81 % % lg%thls 1 %1%})&"5&&?3 b5 gd 1(1@11% (I-D)
ers e %‘F&'ﬁf’ ally kgepta tﬁlﬁr _ (heteroaryl),
- N( Co- C6- al kyl ) 2, - N((C o- CB6)al kyl)((C
3-C7-)cycl oal ky, (Co- C 6) al kyl )@aryl)
substituents;
represent -C( N
-0-, -N=, -N(R3 r -S—Ndeno es ajcyclQ
aryl or heteroary‘\l group of foﬂ I\

R{ R

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

R;and R, represent independently hydrogen, -(Ci-Cg)alkyl, -(C,-Cg¢)alkenyl, -
(C2-Ce)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, ~(C;-Ce)alkoxy or R; and R, together can
form a (Cs-Cy)cycloalkyl ring, a carbonyl bond C=0 or a carbon
double bond;

P represents a (Cs-Cy)heterocycloalkyl, (Cs-Cypheterocycloalkenyl ring
or a heteroaryl group of formula

14



W

R3, R4, R5, R, and R7 independently are as defined
above; D, E, F, Gand Hin Q independently represent

o gr13ps7] - C(R3)=C(R4)-,-C(=0 -, -C(=S)-, -OPCT/BE606/002047
-N(R3)- or -S-; Brepresents a single bond, -C(=0-(C
0-C2)al kyl - 5 -CC=0)-(C2- Co6)al kenyl-, -C(=0-(C
2-Ce) al kynyl -, -C(O-0, -C(=ONR 8-(C0- C2)al kyl -,

-C(=NR 8)NR9 -S(=0-(C 0-C2)al kyl -,

-S(=0 2- (CQ@CZ) al kyl -, rg S(=0) 2NR8- (Co C2) | kyl -

C(=NR 8) - ( aIkyI NC(=NOR 8) a‘F@yI

- O(=NCR 8), kel st ,|n/ep\nden{3
are as de |ne‘ld above °J ’fepreseﬁ’e S ngl PO

10, R11), -0-H -N(R 10)- Hor - Lo mdepen,‘g;lently aré
hydrogen, -(C lg-C6)al kyl, (C3 C6) cycl oal kyl,

- (C3-C7) cycd¥ps

g yl al kyl, - )aI kenyl , F&
- (C2- C6) al ky al o(Cl | yI he];E oar y|E O %
het er oar yRar acyl al ky ; anyP \ ‘)L\
optional ly sybst Nt ut ed with ependgnt haI ogenI!i

-CN, -(C 1- )aIHkyI - Q( C0- 86) aIHkyI
-Q(C3-C7) cycl oal kyI al kyl, -Q(aryl), - OQfieteroaryl),

- N( ( C0- Cay alrg a&;&%hénﬁy\léfec dleBa! Katbgdn( CNO,, -
3- C7)cy ﬁi@ or_cl¥ )@9c19d1ﬁ 1a ﬁd %@Eﬂoalkglalkyl ~(Cy-
substitu - -C glkgﬂ II’ eteroaryl,
i nventi orlle ?k b 1 %1 e
i ncl udes y h@é )
enanti o %8 (?1 S O)Rg’
i nventi on 23@l>e (CQ Ras -6 )ﬁ@ f §8H'§(T@)P§{8R9s :
or phar ndeENR2Be.1 9r LcHMBeRe sybstitaents;ywhenes optionally two

sol vat es S@bstﬁu@ﬁs mmm@l tovtherinferveRingaatdmmzo form a bicyclic
r epr esenthetardgpbratient layylhy dr depterpary] Qi alwkytein each ring is

- (C2- Co) aipkienyily furtheCRrbEB1eddyitly I -5 indypeatibntlhalogen, -CN, -(C;-
het er oar Yt3alkyll -(bu(cg @g)alkya,m J@(C@m)ap@béﬂmalkyl -O(aryl), -

hydr oxyal L:tercsa(r one, /& atll%gﬁét&%ﬁrﬁ anN((-
;og;nr gog ﬁ} }l%ygg Alk lé]?gseﬁt g(ﬁ ;bonLN(P@gwés)%)@(CO'cy
(C5-C7) hg ?ogyé 0 (CB C7) het er ocycl oal kenyl

ring or e er aryl ro of formnu

and R7 |% 12 3&{&9 8’ @g%%qﬁl s)aIE6 I, (Cs-
(Gi-C 6) C@Q\t 1, ( alkenyl, (C,-Cg)alkynyl,
©(C3- C7) bl 6%1r¢< Pléib’kyl hete g@doxﬂwlm kastrparyl,  heteroarylalkyl,
- ( C2- CB) ardgkkyl or raayls-4ngi iehl liyloptionally substituted with 1-5

het er oar ylhddpenMalu@%@Inky-CN, af(ﬂl-&kbqﬂkyl aDY(ICp-CeJaByl, -O-(Cs-
- NRSR9, C@@mamrld‘iﬁ/lﬁ R9(aryl), NR&EéBﬂ)aryﬂlREl&@Ei@s-alkyl)z,-N((Co-

Ng?fg)Z Elsil I§8 5y NB%?QI%%{?@&) @B&kygﬁ(rl\';?)suﬁs%&lents

D, E,F, GG Kand L in P 1ndependently represent —C(R3)=, —
C(R3)=C(Ry)-,-C(=0)-, -C(=S)-, —O-, -N=, -N(R3)- or -S-;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
WR ~ D
R3}//7| \/\> 7 R3>/7| \\ R3<\//}\\\/\)R4 R3//C{q o
Ko/ R \
R4 \’-\J : , /\"\J Re , \S/\ Rs /S/\ Ry 6™

Rs

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

D, E, F, G and H in Q independently represent —-C(R3)=, —
C(R5)=C(R4)-~C(=0)-, -C(=8)-, ~O-, -N=, -N(Rs)- or -S-;

15



C(=NR 8)R9, or CC=NOR8) R9 substituents; wherein
optionally two substituents are conbined to the
WO pioensi ng atons to forma bicyclic heterocyrdDE2k46/002047
aryl or heteroaryl ring; wherein each ring is
optionally further substituted with 1-5 i ndependent
hal ogen, -CN, -(C 1- C6)al kyl , -O (CO-Co6)alkyl,
-0 (C3-C7)cycl oal kyl al kyl, -Q(aryl), - O(heter aryl),

N oo et vt - oR gt

0- C6) al k k

RLO Zegchy ”%@éﬂ@@ﬁ?ﬁwg i er°ar(¥»’g) 69@%21 E bl
06) cycl oaf 3] | o&2 qghkﬁlgbfl 12! lgﬁnp( n_\}pplo(cl-
( C2- C8) al %)@yl PF&I etemgyeylalloy], afvlalleylqgyasyl anx pf which is

het er oar yt}ptlonelbe rsubstitiigd kydlth ary|iatlénendent halpken, argNof-(Ci-
whi ch i s @palkynakO(CsOsliit, ut € CaiQ heytldalkytaleyle ndOlaryl), -
hal ogen, O@bleroard),C 6N(Ky-CeyallyDOTWBe)alkity -IN((-CiBky)((Cs-
C7) cycl oat-hslctdakiyll) or—R(@Cy-Ch)a kindi?l) Stixdityends;

- N( C0- C6- al kyl) -N((C 0- )alk

3-Cr- )cy WML%@%NN%&O Co) al kyI)(aryI)

substituent's nd L in P independently

The r<rasee§1 leentc(négﬁha bot oss@!%t?%élsgvgg e}r%idp%lg}% 15% ohly
raggrif cgmpRRds Rty indjiv af FEnHIRERIAS R ,
and R7 independent|y are as defined above . E, F G
Angiberaspast of Eﬁd’é‘ﬁ@ﬁ@’é A¥el qprnepRdsselithe fapml asJSIn‘} i
C(R3) =C(R 4)-,-C(=0-, -C(=S)-, -0-, -N5, -N(R 3)- or
S; J represents a si ngl e bond -C(R 10, R11), -0O-,

-N(R 10) N Rn |ndependently are hydrogen,
-(Q Cral km gycl oaI kyI

-(C3-C7) cycl oal

- (C2-Co) al haIN)(C 1 Qe eroaryl

het er oaryl al yI aryl al kyu\,oI\\/Eryl of which is
~optionally sHbst ituted | ndependent hal ogen,

-CN, -(C 1- ©o6)al kyl CG)aI kyl ,
-Q(C3-C7) cycl oal kyl aIII(-w -Q(aryl), - QO heteroaryl),
-N( (Co-Co6) al kyl ) ((C o- OG)aI kyl),-N((Co-C 6)al kyl)((C
3- Q@pﬁéﬁ%é&@ﬁt‘fdﬁll} a@éeptem(e( $als %)d?dtgé’ér)s@ﬁfai’és)of such compounds
substltuents be an"N-oxi de; The present
ﬁ‘ ntion incl udes bot h possi bl e stereoi soners and
|nc udes not only racemc conpounds but the |nd| vi dual
loners as I, 1 | 1
Ricig R s B! gﬁémp en{ﬂ’a bY% . D1 Gp-Cafifn” B GelRenyt, -
ryrrol - %,k %1! F‘]ﬁ’bl 31 Pelkybr i d’ryﬁquYyl } amino,
net hanoneﬁH(IQO i hydrexyelkyle niidyC %1 XBBO{‘ &4 (4nd- R, together can
ryrrol - 2-fpth - (C2Cokcpdalkalz ving5 ay¢drbariyberandi =0y b} -a carbon .
double bond;

P represents a (Cs-Cyheterocycloalkyl, (Cs-Cy)heterocycloalkenyl ring
or a heteroaryl group of formula
R

H o Rs R Rs N—N
SV S A G & S
R4 N , Rj N)\ , Rs/KN\ ' N/\N\ , Ra/krv)\ ,
h ! ) Ho
H

Rs R
R Ry Rs ’ E—F /F/G\
B B
NI AT S O
N N ’ l I
R; I\-l R; l\-l H

H

T
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met hanone

(3,4-Difluoro-phenyl)-{(S)-3-[3-(IHpyrrol-2-yl)-[I,2,
wdab@xaehi2zazol - 5-yl ] - pi peridin-1yl}- nethanone PCT/B2006/002047
(6-Fluoro-pyridin-3-yl)-{(S)-3-[3-(I Hpyrrol-2-yl)-[I,

2, 4] oxadi azol -5-yl ] -pi peridin-lyl}- nmethanone
(3 4-Di fl uor o- phenyl ) -{3-[ 5- (IH-pyrroI 2-yl)-[1,2,4] ox
adi azol -3-yl]- rireridin-|- yI - nethanone

(24D'f|ﬁo d’limlig rehdroe halogen, -NO,, -
et th'noﬁe [gz i tf%)l R Sy G

F)ﬁ%g 13 yl Ii,alﬁ éﬁ@ﬁllﬂ'li ﬁ/ eteroa.ryl
10,

ryrrol -2- 4)
m)-;/,t hanond? 9eteroaryl ’%kyl arylalkyl aryl, ORg, - g Ro, -C RsRg, -

6- FI uor NBs¢PRsNRs of BRESOR41-NRnaCed NR Rs, BAP)R,
((Jxadl azolwsgzq(;)z}{e, fS(F(%é’E:?ll}Hisgi[ -Q(ﬁ@@@@kﬁd@f -g(-*O)NRs%% -
(4- Fl uor cc@NRadRy | ep HERNIORI R [shibgtithénts r whéreRr yoipjiefhdlly?2 two
, 4] oxadi asubktitBents hrepeapetiinet 1ol the)dht}er\rmiﬂgaatome to form a blcychc
(3, 4- Di f InspdrocRieml) af1S) os- lﬂe'ielﬁbléj‘i ring; wherein each ring is
ryrrol - 2- t])onﬁlll Pmﬁﬁ?e@ Wﬁh Bfl @l Eiéﬁjc'lﬁld h}-CN, -(C;-

R i 7*&1’% SN
13 4
(2, 4-Di fI Cé @f yI} 6)a‘{%<yl)%(00 Cs-

u’n'i»

] oxadi az r et hanc
(4-Fl uor§ g}' qdtyh gf‘él-p("’ZI—l- pyrazol 3- yI) [I
, 2, 4] oxadi azol -3-yl]-rireridin-I- met hanone

(3, 4- Di f [Reor Bo,pRemyaayh inderjendertiy r1 pgey, - (f1yCoalkyl, (Cs-
[ 1, 2, 4] oXaqiéyekalkyd, (GatTHgic c@iksdalkyl icyC}s)alkemel; k@nbnelkynyl,
(4- Fl uor crapr@@iyClalk8t, [ Shéteddeycloalktplz ol heerghayl,[ | heteroarylalkyl,
2, 4] oxadiaayglalkyB-o¢| dryRi 81 bfliwhith )b JoptioBilharabituted with 1-5
(3, 4-Di fllﬁ@épén@éiﬁnuélageﬁa S)cN% E l(ctsbiﬂk dod=(&\s)alkyl; 20-(Cs-

4] oxadi az@)ecyeioaliyl zﬂk ) n-‘N‘(@()-CG-alkyl -N((Co—
(4- Fl uor +
di azol - 5%(5 E@? er| ?0 )((l) Iléﬁfll)kargri) Sabsjt
3, 4-di Flyo n 5 H— | m
. c(Jxadl azolfjl B%d}%)‘gg; [ ( g‘@? @z;eﬁlregen &Rfd -
(9. T IF‘T sz]a drAEH- B3] - pi pe
ridin- I yI} (5-met hyl -i soxazol - yl) - met hanone
Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
l’\ D
Ra\//’ \/> R3\//”| \> | R3<\DR4 R3//C{\| | H/ E
R4/\:\:/ Re /\,\\R6 AP P o—F
R Rs ’ 4
R3, R4, Rs, R, and Ry independently are as defined above;
D, E, F, G and H in Q independently represent —C(R3)=, —
C(R3)=C(R4)-,-C(=0)-, -C(=S)-, —O-, -N=, -N(R3)- or -S-;
B represents a single bond, -C(=0)-(Cy-Cplalkyl-, -C(=0)-(C,-
Cgalkenyl-, -C(=0)-(C2-Cg)alkynyl-, -C(=0)-0-, -C(=0O)NRg-(Cq-
Cp)alkyl-, -C(=NRg)NRy, -S(=0)-(Cy-Cp)alkyl-, ~S(=0),-(Co-C;)alkyl-,
-S(=0)2NRs-(Co-Cr)alkyl-, C(=NRg)-(Co-Cplalkyl-, -C(=NORg)-(Co-
Cyalkyl- or -C(=NORg)NRy-(Co-Cy)alkyl-;
Rg and Ry, independently are as defined above;
J represents a single bond, —C(R o, Ry1), —O-~, -N(Ry)- or -S-;
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(5- Met hyl -i soxazol -4-yl)-{(S)-3-[3-(

, 2, 4] oxadi azol -5-yl ] -pi peridin- 1-yl
W@ 2006hea2sD-ryridin-3-yl)-{(S)-3-[5- (I H PCT/IB2006/002047

ryrrol-2-yl)-[1I, 2, 4] oxadi azol -3-yl]- rireridin-lyl}-

nmet hanone (4- Fl uoro-phenyl)-{(S)-3-[5-(I H

ryrrol-2-yl)-[1,2 54] oxadi azol -3-yl]- rireridin-1-yl}-

met hanon g Fl. %J‘h};’ﬁré{ o (bg ?'1 1, -(C3-Ce)cycloalkyl,
1517 @%}%ﬁa@% e RSP

1 ch is
giag: ggg&ig opgliy. pﬁu t rgmiyrl nqgreél;%aé?nt h IOgQFY éNLb]l (Cr-

met hanond{sliyIn; f@(@r@ﬁ) h LE; 7)03’-(’ Joalkslalkyly; ¢l -
4P

| Hpyrrol-2-yl)-[I
} - met hanone

2-yl)-[ I Ohaeemead).az otNEC oLy IN((retGralad ¥ (Cs-
{3-[5- (| r@ﬁcry@tﬂall@lmr)—Tﬂ(KCeC Brgh) sibsitydrls; pi peri di n
-1 -yl}-(5-nmethyl -i soxazol -4- yl)-nethanone
(4- Fl uor cAphEmuhy bé &EN-&iflg- (4- met hyl -1 Hpyrrol - 2-yl ) -
[1,2,4] oxadi azol -3-yl]- piperidin- 1-yl} -nethanone
T}fe%rgéeﬁpfn%rﬁiﬁn' iHE18dSs Bdih pddsible StelfesisoftrefBidaheluliEsNo: baly
ragen%Hc %éoﬁuﬁﬂu?ﬁﬁqh&%ﬁuaﬁer}éﬁlom@sQ@ el N-

anone

A‘S?‘Pg:‘is e o0iRY PrSesfentiot biphicks Rmb IR oHYeg foFinyla i-p
(g?LISQ?Q?ryridin-4-y|)-{(S)-3-[5-(4-nethy|-
1H pyrrol -2-yl) 4ba*n|d| azol - 3-ylQ- pi peridin-
1-yl} -nmethano €p

(4- Fl uor o- phen I) {
[1,2 4] oxadi azo yl] per| |n

(3,4-Difluoro- phe yl ) {(S) 3- D (
1H pyrrol -2-yl)- EI 2, ]oxad| ﬂél] - pi peridin-
1-yl} -nethanone

(6- Fl uoro-pyridin-3-yl)-{@BB 3-[3-(4-nmethyl -1 H pyrrol -
2-yl)-[I 32,4]oxadi azol -5-yl]- piperidin-

1- ylorpABiRRBRNA1LY acceptable salts Igfdrates or solvates of such compounds.
(2- Fluoro ryridin-4-yl)-{(S 4-met hyl - | H

Wflé( {ol 2-yl)-[1, 2, 4]oxad|azol 5- yI] pi peridin- 1-yl}

anone
er%l thyI gl;rjs:g Zl%':lgﬂ%&&g‘b E\ (ﬂro e\§, ](& h;IX' i-@q_@w{?nyl, -
- et hanor{ CelaBomgto- YA %S é erapry k(y ihydgsy,f  amino,
ryrrol - 2-aminoglkylp hqur@%ﬁ%lkralz of 1§<9411}<0xsp op &j %nanz fogpther can
- met hanoderm a (Cs-Cy)cycloalkyl ring, a carbonyl bond C=O or a carbon
(4- Fl uor alopblerbphdl; { (R)-3-[3- (I H-pyrrol -2-yl)-[1, 2, 4] ox
adi azol -5-yl]- riperidin-l-yl}- nethanone
P represents a (Cs-Cyheterocycloalkyl, (Cs-Cy)heterocycloalkenyl ring
or a heteroaryl group of formula

Ry Rs /2\]\] Rs Ry Rs N—N
7\ N-j\ /

Ra/z—Ng\ , Ri N)\ Ry /KN\ N/\ \ Ra/kre)\ '
} ! o y

R Ry Ry ° F~ G\
/E—F E/ K()
N \
Ri ) , R ) . D’<N
y N N ' l
y H Rs l\-l H

H

Rs, R4, Rs, R, and R7 independently are hydrogen, halogen, -NO,, -

(Ci-Celalkyl, ~-(Cs-Cg)cycloalkyl, -(Cs-Cq)cycloalkylalkyl, -(C,-

Cg)alkenyl, -(Cy-Cg)alkynyl, halo-(C;-Ce)alkyl, heteroaryl,
18



(4- Fl uor o- phenyl )-{(S)-3-[5-(5-nmethyl -1 Hpyrrol -2-yl)-
[l,2,4] oxadi azol -3-yl]- piperidin- 1-yl} -nethanone

W@ ¢@pAB255- (4- Chl oro- | H PCT/IB2006/002047
ryrrol-2-yl)-[1I, 2, 4] oxadi azol -3-yl]-piperidin-1-yl}-(4
-fl uor ophenyl ) - net hanone '
{(S)-3-[5-(4-Chloro-IHpyrrol-2-yl)-[1, 2, 4] oxadi azol - 3

m g: gteﬁeltéibﬁy a1} afyBarkdu %ﬂpylo@ nNR%Rg, C(=NR;0)NRgRy, -

NR OR,NR R, CON Ro, R, O)Rg,
(s - 3[5 s%(gé\é/ 8 9 CL689@8 (é}R)gs-

4yH plmp K L%$ g?lr{g s¥1f>st1 hdhits; wherein optionally two
1 veningatg bigyclic
{ (S)-3- [ q;pt%rﬁ;rl 6%: ‘qu}lqg}?c}og] Itllzexp Eyleﬂm%gz, er%%xg P;%:}?l r1?1>;; is
met h | - i sptiepally Guthe sq’pé’glwgs‘,qio\ﬁghl -5 independent halogen, -CN, -(C;-
{(9)-3- [ 3Ce()a|1kmh| dMCb Helalkoilol -P(G4-Ca)eycloalkylalkatii afpryh), -
-yl]- p' peDihatemedrylyl JO-(4-1F Ca)alkylatidnyD)(C:1Gapdiisyiboteroaryl, —N((-
{(S) - 3- [ L& Ge)BlkoU CoiEsplkeylady)2- y1 Jor[ |, 2,4 (0@adiaRol{(&-Cs-
yl ] - pi per)anhynrekerydr}z})(gﬁgdpguor opyridi n- 3-yl)-nethanone
{(S)-3-[3-(4-Bronmo-I H
| - I l5 -
o %@g Pl e ”ngiw o

L (C2-Ce) ynyl
;l(]S ) - r3| I[O g 1-¢ )a/.k - (6 ?rt[go g}rc dhat%eﬁfary alkyl,
“yl) - et K4 i;‘any o wh1 1s optlona ly substituted with 1-5

4- FI uor d{FRSR dogeny (Y3 -(Ca-(aalikyly r Pef(CoLapaliyly | -0x(Cs-
(4] oxadi é-z‘gf)@ 1? 1%1 peP(ayh- gi’s (EGI‘Q%YI aﬁiﬁ% C?zl Ylgz, -N((Co-
{3, 3-Di f 1GCxalky F%CQ-I)H&WKBd) m}Nﬂ@e-ﬂs)&tﬂcyA)](m&wb&t@uerﬁs,
-yl]-pi reridin-I-yl}-(4-fluorophenyl)- methanone

{ 353- Di M h¥, -B- [B3-K| dhd )i rial P2indepenidently; 4bpresetic aaA0(Rs5=, —
-yl ] - pi pal(RIHCR -G HHB- fJoqes ph@NyNF; -N(R3)- or -S-;

nmet hanone( 4- Fl uor o- phenyl ) {(S) 3-[3- (4 | uor o- IH-pyr

Qtol-2-yl )dehbte%?%%g&ﬂﬁ%laé? hiyPo¥ hdteroaryl group of formula

plperldln 1 one
Di fl uoro- phenyl) {(S) 3-[3-(4-fluoro-IH pyrrol -2-

y IA R72, 4] oxadi di n- 1-yl } - met hanone
R3y}?’{\ or o- pyrlexﬁll ) {(S) %’wfluor yrrol HO
g_)_/\[Rs 2, 4] ox r.D-YI1-

*pi p |d|n1ylﬁ4ﬁ*ei\anone, : Ry

(2 Fﬁoro pyri di n-4Rsy| ) -{(S) - 3[3(4f|uoro|H—pyrroI

2-yl)-[1I, 2, 4] oxadi azol -5-yl]- piperidin-1-yl
_ et hanors, R4,-R3, Berand RrangependdntlS)ar@ay d‘ﬁf(ﬂed above;
H pyrrol -2-yl)-tetrazol -2-yl]-piperidin-1-yl}-
met hanond, E, F, G and H in Q independently represent ~C(Rs)=, —
(4- Fl uor @(RFpag(m) FC&0 33 b@=$)4 -1 flsonNgReL By LSt H-imi d
azol -2-yl) 52, 4] oxadi azol

7 Y11~ pi peridingts ayélﬁglgﬁan&}n_@tﬁw, Rys), ~O-, N(Ryg)- or -5

Ryo, Ry independently are hydrogen, -(C;~Cg)alkyl, -(C3-Cg)cycloalkyl,
-(C3-Cy)cycloalkylalkyl, -(Cp-Ce)alkenyl, -(Cp-Ce)alkynyl, halo(C;-
Cg)alkyl, heteroaryl, heteroarylalkyl, arylalkyl or aryl; any of which is
optionally substituted with 1-5 independent halogen, -CN, -(C;-
Cealkyl -O(Cy-Coalkyl, -O(Cs3-Cy)cycloalkylalkyl, -O(aryl), -
O(heteroaryl),  -N((Co-Ce)alkyl)((Co-Cg)alkyl),-N((Co-Cs)alkyD((Cs-
Cy)cycloalkyl) or —-N((Co-Ce)alkyl)(aryl) substituents;

Any N may be an N-oxide;

The present invention includes both possible stereoisomers and includes not only
racemic compounds but the individual enantiomers as well.
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(6-Fluoro-pyridin-3-yl)-{(S)-3-[5-(4-isorropyl -l H
ryrrol-2-yl)-[1, 2, 4] oxadi azol -3- yl]-piperidin-

wa 2006423281 hanone PCT/IB2006/002047
(4- Fl uor o- phenyl )-{3-[3- (I Hpyrrol -2-yl)-[1I, 2, 4] oxadi a
zol -5-yl]-pyrrolidin-1-yl}- methanone
(3-Fluoro-ryridin-4-yl)-{(S)-3-[5-(4-nmethyl -m

Séééiﬁéally%'réeitx)réc[ LorRpdtX ar. azol - 3-yl ] - piperidin-1-yl}

A ST R b 53 A8 -
% e A T A .

G4- Q}ﬂlglrpﬂhenbﬂBl{éﬁinl [H I3 pyool-2yDH) 2 4]02e a0k Aeli] hrpiperiin-1-
ylythethnoeei di n-1 -yl }- (3-fl uoropyridin- 4-yl)-nmethanone
(6FRubtoupyrinkin-g il (8) 8- §3-(1H- (33‘&%0132 yB-[ 2;4]oxati grol H=ppipetidin-1-
yl3-idthariohe 2 34] oxadl azol - 3-yl ]

(3211 Dﬁllidgdrﬂgh%% enyI -;E?‘-H%;iﬁ%%%—% y(1)4[1 2 4]oxad1azol -3-yl]-piperidin-1-y1}-

(2?15% org R)igay'q—? @?Lﬁﬁg@of"é %Jl) ﬁ élllﬂoxadmzol 3-yl]-piperidin-1-y1}-
(4f§}10r9 %e?ylﬁ%{{gdg (ﬂ]—lg&%ﬂpfl gzglf }b%g}h?xaghazo op1|pe|_r|-1cfJ X 1-yl}-

(6? lgggalyg@n( -3= Yd%{ %I%(lhltpp;yrpk&yl)z[ 1y3.4 Joxpdigzod{3oxddnineridin- Byl}-
metppongi peri din-1-yl}-(6-fluoropyridin- 3-yl)-nethanone
(4{R1$)ro@—{rf&ﬂ(y&l=—pﬁhﬂl3d)—t{)3-I[ﬁ(ﬁ;i-lpyubl—Z—yjd-l)l-,Z,H]o;x2diazol—3-yl]-piperidin—
1-¢lexetlaenel - 5-yl ] - pi peridin-1-yl}-(2-fluoropyridin-

344 I h
( D ﬂmﬁympqsﬁg?oxadﬁrﬁ(glﬁgmql 2; 434?%1;1;&}28} % yl] plperldln 1-

épqﬁ[@ﬁﬁ ngﬁ (f'Hylh?ol@;riljr 12 (Baz[o -3- ill] flgerl%maz%ll
;2 _y ‘?B%I dl)of Syéy%)‘élﬁelglﬂg%% -yD-[1,2,4]oxadiazol-5-yl]-piperidin-1-

1
4 d I

ﬁﬁr&mﬂs B! %Fsﬁb%gmﬁwzolﬁ it Sk
m‘i‘tha@meoro pyridin-4-yl)-{(S)-3-[3-(4-fluoro-IH pyrrol -
(3 2-Nifluofd-pheny]ofdatfi-624bbymzyl-3-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-y1}-
mgghgpenedi n- 1- yl } - net hanone
(4{Fudrb-phey]py B[ SH( hH4nﬂdiézo{ 2&1) [3; 4, Brokddiazs1{Byy1-phepidin- plyt} -
methatlone [ | , 2, 4] oxadi azol -

L th
(3Jm19§1i1bf8 ﬁh&lﬁ’le/)n%/(lsg@{ 'I‘Hgiﬁd%l 2( XI)C[BI/ §n410fﬁl%zy} r5 oyl] 31 ?Shn 1-

ﬁ( ek
|
i %ﬁé?ﬁ S S PR -
(3,44diFu ro-ghen]yBX{%.:d 5 (Zl(ﬁ 1m1d¥zc}1 2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-
yl} methanone
{(S)-3-[3-(1H-Indol-2-yI)-[1,2,4]oxadiazol-5-yl]-piperidin-1-y1 }-(5-methyl-isoxazol-
4-yl)-methanone
(5-Methyl-isoxazol-4-y1)-{(S)-3-[3-(1H-pyrrol-2-yl)-[1,2 4]oxad1azol -5-yl]-piperidin-
1-yl}-methanone
(6-Fluoro-pyridin-3-yl)-{(S)-3-[5-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-
yl}-methanone
(4-Fluoro-phenyl)-{(S)-3-[5-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-y1} -
methanone
(6-Fluoro-pyridin-3-yl)-{3-[5-(1H-indol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-y1}-
methanone
(4-Fluoro-phenyl)-{(S)-3-[3-(1H-imidazol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin-1-
yl}-methanone
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1H pyrrol e-3-carbonitrile

5-{3-[(S)-I|-(2-Fl uoro-pyridine-4-carbonyl)-piperidin-3
WO 200pARI252, 4] oxadi azol - 5-yl } - PCT/IB2006/002047

1H pyrrol e-3-carbonitrileb5- {3-[(S)-I

- (3- Fl uor o- pyri di ne-4-carbonyl)-piperidin-3-yl]-[I

, 2, 4] oxadi azol -5-yl}- 1H pyrrole-3 -carbonitrile

3(ADHL 455 Dh 3-[B¢@H-Bnidhzol Q4yih [ 1 D l4yee-arebhy) -
( j, ﬁléfHaﬁ%l @lhﬁ?l:(dsPl E{32(34] oxadi a@Y l% ﬁ]&{ pi peri g1 : p1per1d1n
{

HEa s i gt U ol s rlré%ﬂ%‘ﬁ‘?"l a
(41 §£f$}%gﬁ§ n{&% s 2a 3kt att 8200 S b AHO)F()aecﬂ 1951-

Pl? WEI’PﬁB {(S)-3-[5-(4-trifluoronethyl
Bty -6 ety By bl b adiastl-3 31
pipe
(SGMGWH};DISDK&mlé-Sﬂhé@’@E5%(43ﬁe®yl-$H(mm42hﬂD—{l, Bi4joradmzol-3-yl]-
pigenidi-1Fy1} 2nethaxadi azol - 5-yl ] - pi peri di n-
2IFMbro=pyeidivan S)-3-[5-(4-methyl-1H- 1-
l(3 : ér%h ?ﬁpm?mé{}?gég@r)o [I I—g- pr;r/l?tr gl ] pglrr)o [2 -yl)-[1,2,4]oxadiazol-3-yl]-
4 lu% eﬁ%(@ Y3 Rinf 18Py 31 Y. Q'ﬁb&d‘g‘azol 5-y1]-
e i T ATt
Th t t | at
%AX{ ﬁe%&s‘m-é an»rasagié%iééﬁylaiﬁéiﬁaéﬁ?y&ﬁ Siloradigrol S
PIB‘?S ngythangge f or mul a | or pharmaceutical |y
(zgd@@ptmdm-éﬂ’ﬂ)‘{@ﬂé [5I‘(46n@th)z)lr-Hﬁ-tps(rrolFﬁefl)efle&é]Wadlazol 5-yl]-
piperidimil iydh-methepes t o a net hod of treating or
(SmlethgehisbmoMq&b)a {Sh-30fi3 - (4rmethpB DRy rrol-D ol i, ] oX aliid A5 -y1]-
p1 djﬁhﬁ.ll%a}.lﬂﬁfﬂﬁan@ﬁe prevention of which is affected or
ﬁdrblﬁl@hﬁ(}l- 3-[R(NEHOTRYYBL-2KY)- [quf £Rkafifizd GRS

i @2 & @tors and parti cdlar 1 y ‘positive

6131&&8 rﬁg gﬁa jﬁ E’I;I—Zl'pypa @%&]O%Qae‘lgﬂe@; '503?]1& Ll AUES 1-y13-
<4§§u<tr Tpi’f’ zi?%daé et @&ﬁéﬁ"“fwa?é?b)e o 358"

hfoeease such as psychosis, inflammatory or
{( %ﬁ%rﬂhiczmﬂiﬂ Ayroletrobyl 1 2sflexadiazal-3-yAl-pinetidier I-xl}-(4-fluoro-
pheindeawthanpseheni a, drug abuse and addiction. The
{(Pr2$2M-ChivrerlH- pyrrasleZ—yI)e[ﬂ;,mﬂdoxﬂdaamhﬁqm]t-pipaﬂidin-1-yl}-(6-ﬂuoro-
py€idinpd$i)tihethanossi ch provi de from about 0.01 to 1000 ng
{(9F3{hes-abldryd H-pRi@di- 9n1[1p&t]thdzoﬂgsjﬂ-p115aedln 1 yl} (2-fluoro-
yﬁaiﬁpp.g,l)trh&ﬂ%dﬁ@y be adm ni stered by any suitab

“é}%lf A AT "T%%%H%ZFQ%?U?%P&?%??L 7S
e T

ph%‘@' H? H2BpR%s.  The pharnmceutical formulations of the
{®) 4-Bromeny oyl epbd 42 doragingeh vbrpiperidieiods- (Brfluoro-
pyridia-Zryb-methenosgt ure of the pharmaceutical conposition
K%Fﬁp[&?(ﬁb&%@-ﬂ%@pﬁﬂ@ -y+-[1 Bt | dediazeldSylpiperadin-1-y1 } -(4-fluoro-
phadgij-mietitanadd on. The total daily dose usually ranges
{(3)rB[B-eBLtImE-1 A5pyrrad @A) 2,4]oxadiazol-5-yl]-piperidin-1-yl}-(6-fluoro-
pyridin-3-yl)-methanone
(4-Fluoro-phenyl)-{3-fluoro-3-[3-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin-1-
y1}-methanone
{3,3-Difluoro-5-[3~(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-5-y1]-piperidin-1~y1}-(4-fluoro-
phenyl)-methanone
{3,3-Dimethyl-5-[3-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl]-piperidin-1-yl}-(4-fluoro-
phenyl)-methanone

21



METHODS OF SYNTHESI S Conpounds of general formula |

may be prepared by nethods known in the art of organic
waywbherss as set forth in part by the foll ow PQI/IB2006/002047

synthesis schenmes. In all of the schemes descri bed

below, it is well understood that protecting groups

for sensitive or reactive groups are enpl oyed where

(4%;&5%%15-%{9)@9 -danesowWH-By HSIU@-&BL[IEEHBQMQ&%?-S%H]

pifeam- ¢ trng groups” are frani pul"ated accordi ng
e %—f@‘t R Bl
pL esi g on

f At e et

pipsgidit byl hods that are readllyf ap arent to

-Fhpse-pyrrin- ‘éorl)rﬂsiﬁe{Sa(ﬂtﬂuonméHs@lr@&t%d Hxadisgel-53ll-

pipgeidin-byl}-msthasane i on condi ti ons andor der of t heir

(4 Fheroiphamy15HE)3-Pe( [dbpgirst 2p1)-teiradol-2hd] -pipepdinat-yn of

metigampaeinds of formula |I. The conpound of fornmula | may

(4%&@@{1@@;&}1(@3; A5 -al-WfottnetRyl- G aRidagsIET-§1)- 21 4] Bx 4iz01-3-
péEaRI 1V _Ihah@ﬂotnge i ndi vidual pure R or

yu mf&?? D§< S R
%&wﬁw B it PGS PRt -

met di astereoneric mxture is separated and the
& Usar%vmlamg‘}- DB aduetrmacsh B pusot FraDpd e gl 511
pipsridin-1-obemsthanprcer nat i vel y, where the nol ecul e
{(Dehrta(h€htorerd &1- pynmkﬂ:v])dhéﬂ]@radWOh&wh]-lasemdmdeyl}f(B-flmro—
pyadined-gl)fmethanomeal group such as carboxyl, this
(2Fampd-piiiom-4gl)- {18)-8 Q54 fluery-1 M-fyerol -Qry1pl by dxadiarélasal]-
pigefidit Bl )-ARtHa86nd r om vari ous sol vents, of the salts of

{(s)trﬁ[sz %m&arpﬁyriamybm b @A@))E?Hlﬁ@t—g%l- 1ﬁ&§d1ﬁ-q ;ﬁzl(gl-fﬁforo-
RF” s known t l'iterafure, e.
(3

0
b i aseane zﬁéfé LR
abI n the
e e,
pgmém -yBr P& stry of Or ani ¢ Conpounds
hoer-priidinceyDnERYy 3 4F- (Hﬁl@owe yesptLi)- H@Zxﬁhm@ngzqiﬁ-yl]

plpbndmul—al}l—m’élan@@ prepared using synthetic routes well
{(Bon(4-Ehtone- 1 B pyrti{ed-yD){ kg, HoxRdiaanlis-yRemperiaid-1¢19g&)luoro-
pydim3-ghenghaentlet er ocycli ¢ Chenmistry, Perganon Press).

{(sme[m@ogupim fHopgridle- ?gPleaG@Eopﬁ-yl]%ﬁb@kﬁﬁLl%ﬂ@ (2-fluoro-
&1514 ShRIcAY! Ng stan ard techni qués,” such as

i
et (B A G Ol
?2’%;%%@2 ﬁfgafg& A

mefhylIsoKpZQl YD ethalo8E heres 1-4. Wherein P is

(S B dPeame: | HrmgrakiZc)-hh 2 o adigaele -5H-Rieeridial iy G-fluoro-
pyradipsfeyl)-methanone
(3-Fluoro-pyridin-4-yI)-{(S)-3-[3-(4-fluoro-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yI]-
piperidin-1-yl}-methanone
(3-Fluoro-pyridin-4-yl)-{(S)-3-[3-(4-methyl-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-
piperidin-~1-yl}-methanone
(4-Fluoro-phenyl)-{(S)-3-[5-(4-cyano-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-y1}-methanone
5-{3-[(S)-1-(6-Fluoro-pyridine-3-carbonyl)-piperidin-3-yl]-[1,2,4]oxadiazol-5-y1}-
1H-pyrrole-3-carbonitrile
5-{3-[(S)-1-(2-Fluoro-pyridine-4-carbonyl)-piperidin-3-yl]-[1,2,4]oxadiazol-5-y1} -
1H-pyrrole-3-carbonitrile

é
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Qis aryl or heteroaryl as described above B

represents -C(=0-(C 0-C2)al kyl-. The starting
woraioen2ys7 ani doxi me can be prepared by net hodsPRITB206/002047

the art of organic synthesis as set forth in part by

the follow ng synthesis Schene 1. Schenme 1 In turn, a

nitrile derivative (for exanple

5- ‘%35 Sy 3= HﬁB?eV;Bﬁichﬁé h@hrtiohyl)§AEdrREN- \M;H]ﬁuhy A RAS L3191} -
ﬁ()é:@_ggr[, itk basic cond|t| ons such as

(‘llt it n_e?ﬁ? gggg) gl[é ﬁi’@{ 110 dr% ?ﬁh@ﬁfd §e)q h‘;'frh 4;oxa 1a%?1 -3-
%ﬁe@é% ol RHREAE

3-yrpRs ‘EI'é’} Slowy fromanbient tenperature to
(6aF1t1@ﬁ‘?pi@fr’élifU?é’l)"éﬁ$Qé lor(4rvdugrpmehdod-piepbdivbe for a
[1t2,Hhexadiazohd-yl hpiperidin- kfBumethapener up to 48 hours
(3L4HEiﬂ13irwhe(Is/é)s{(S€n-r3 [Bx@rptthyl-Udamid@ebl gb)- M. 2, Bwxadipm]-5-y1]-
pipkridin-1-¥l}-amghandheg; Cor dova, Beverly; Kl abe, Ronald

3-[64(4-a0hlord-1 EMy])-[ES,41b%adidabl-3L 2diilt idin-d-
ey B e ier > snger o

SHR LBy ValA0: jg (900l 2 O fprmn.
[IE\!‘]&%M@S é 2 q(% 3??4% tth?% N 4%%%)03 Var ti

Tl%g%g?es nd qre fertor][%%a]é%gl%rﬁ&#ﬁé 132 ég%:?)?aﬁﬁ o uc?cghon salts of
CORFAOYB gw ePherracEPtiglly achertpRie S@W@WTE‘CW’[S

be converted to an acyl -am doxi ne derivative using the
Theppreseat finvsotion relates ito pactBed ofireating or preyeiiigeansoiition in a
m@@hal, sinalndiagi . bumean det tregjmgno op psevehtiars of which is affected or
fatitititdy by xthe andioombdulBrny yffecy odr MOIYRS dHlosxiy caobalairs and
paBediatly goatliveAdosteemodbiRtszoupl i ng reaction may be

pronoted by coupling agents known in the art of

91r§1¥ IaResSioCAnfe oﬁ%ﬁﬂ r treating or . preventing ipheral
'g E% 4 e‘iﬁi

ndRbIY | S NeRORE %P&’ ? cey .
de {fs§1816,|g%sy %té g Flsea glb ?Se? ? } %{] t%ry or neurlépathlcxgzg
ﬁ@% i i

mﬂP‘i’%ﬁ%‘ﬁ‘?F’& e 1???5% %ﬂ?‘\?% Apd pddigfion.
t et rahydr of uran, di chl or omet hane,

TheomgserbtipNAntion ralpfegeto phassasrsicalToqmpasitians which provide from
about G81 40 Y890 mygotf the apdRTingrglitmd pyenit dose. Thecenposikiams may
be(ddntiptiteredy by -aay abialdetroutaz Borejxample akaly etherfosandf dapsules,
pateneeralgaiithe form &f sol@ion§HHer infsedon,aopicylpt wathe Yot of@ggents or
lotdénsgod@arBeihahéiform ¢F e?rB&oﬂi(&ﬂ e&taly iahd Rt JIRIPRIsabHES

up to 60C inclusive for atinme in the range of about 2

TH% st Reelifcat FoftY ﬁoﬁs f]pﬂlgqﬂ\?&m%ﬁqné bé [‘%gfe@t convent1ona1

met C{}m O%‘Jt e 1-'[ llr?rﬁicéﬁ?c 10 emqloyed will
Rt W L

I
{‘ t‘{[ﬁe‘%ﬂé'ng% olfsuﬁlﬂ% agees
ﬂoé“ﬁ‘bq}’rt Oép 188hours (see for exanple Suzuki,

Takeshi: |waoka Kiyoshi; Imanishi, Naoki; Nagakura,

MKGRORS OF SYNBHESISei ji: et al.: Chem PharmBull.: EN:

47; 1; 1999; 120 - 122). The product fromthe reaction
Coarpolads stbgeanbmﬂ foarmailp Urmdy bel peapptedybynmesiodndtacen in the art of
of@eluvyaithesis as st Homls irepdrt B thedBllowing 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
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chromat ogr aphy, crystallization, distillation, and the

like. The final step nay be effected either by a
w@e@ersrsdescri bed in the Schene 3 or by a proPE€FEB2006/002047

described in the Scheme 4. Schenme 3 Deprotection As

shown in the Schene 3, protecting groups PGL are

renoved using standard nethods. In the Schene 3 Bis

oager 3T theie xeOiR, shillite HsRESD w1ﬂpfhe%%€'§ﬁ%t%d B€ compounds of
BiRgL [ di ne derlvatlve |s reacted with an aryl or

ﬁl%tc% B of‘? u‘fzm B, 911 ﬂlaet of Hy ﬁ&ﬁ@sl Which
Q§otl\$e %ﬁ s1\’r§1|1v1du C{Hﬁf{}% ;%) errse A fo? 1nsrrEl ce, a

Cgl!ﬁaglﬁ Bﬁ}oﬁ% %r aﬁgp p&uﬂg ? i ;ﬁéx cg Gingsnbe pigpgred by

a@@w’g Ohfsien rw Wﬁanae hur i85 Whsge the resulting
Eﬁreoan disﬁ pigBEcigsepiratad 12adi they atlﬁélﬁréfa%rp% Fleagemhq arayide the
pues Wesirads [cogntionars Hively, arfisierthe taplsevlat eondainpra dasic

fanationalerohe suanaseanuiio adrcant acddia funational group suchSshemmx4l, this

rBeprtonansy bp cohvendnp ppifomyedisy fhctiomal orystalizStibie femdyarious

spivehteCof the sglto up shePéonmyimds ofdoradhia$iviith sptatiagtile acid or by

offRS: RS0 ds KRBwA K Bl 1RErafuR@ Gl d. @RirflBdbEn BlrofRtRea

ReQ4RtibA %fa&%nﬁﬁalkﬁ%&ﬁbt' Qntlﬂ?erﬁé&a{%f oP 2080 meS Hiat ﬁ?'tﬁay be

p% syitable method (iw% as desc 1bed b& liel Wilen

;ﬁ?; eP exéﬁ%&@r g%aalolcm Ija ;ganzcnz," ounds, Wiley-

oort cou ent uch as ) )

;9 ;’E& 317 Ea C@@PEM "o fqgn féés HaCe RiePaed disig; synthetic

rqt&éthWéll apeayin thearf f&a %é\dear@f Rees (1 Wa gl 9849 & elednsive

f&@mcﬁc@ﬁ%emm%mmgnﬁmp»l -ethylanine, in a

Theiprathiat sahvibatregaiog. canebe akglatedfamdapunﬁed employing standard

tathaijues, soeh haertradiphl cirombtogldphy renystdBizatiorg dastidhation, and the

likgpi cal ly, a co-catalyst such as HOBT

(1- Hydr oxy- benzotri azol e), HOAT (1-

Th%fmgﬁﬁn& FZBRENZ MIA Wil ANB- Lkttt YaiAd Afg BBy be
prsg{ F?lldﬂl {36nd ?ﬁétﬁ@ n%ﬂ %’g 1ﬁust¥eﬂ@d n& 8 }%ﬁles 1 4
ypl ca

ocee s at a enpera ure or a

V@g t.he range of about 2 hours up to 12 hours. The

Bund of fornul II-vaher sa R,
R2 are Rty Hae 2D tl?%sci%meﬁébwe
sequence&lﬂ%‘s‘trrflﬁfeé%r}’lrﬁstci‘?écr ¥ 5. Werein Pis a
het er ocy d} fepraserig —aT®)-Ero- @E)Pelkfs’hnctl on as defined
above Qis aryl or heteroaryl as described above B
The skagant mateGaFahidokinte &) be pydpared Themethads aoke i ithegart of
8asicispeiedI® hovet f&tPIaRAEMhE Gllcving gygliesid®dtetmeriQut s
wel | known in the art (Katrizky A R and Rees CW
(1984) Conprehensive Heteggeyedic Chemistry, Perganon
Press).

Base p NH
P ) ——=Nn + HN—OH T\ 2
v A

In turn, a nitrile derivative (for example 4-fluoro-benzylnitrile) is reacted with
hydroxylamine under neutral or basic conditions such as triethylamine, diisopropyl-
ethylamine, sodium carbonate, sodium hydroxide and the like in a suitable solvent
(e.g. methyl alcohol, ethyl alcohol). The reaction typically proceeds by allowing the
reaction temperature to warm slowly from ambient temperature to a temperature range
of 70°C up to 80°C inclusive for a time 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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Schene 5 CyclisationThe starting nitrile derivative is
reacted with hydroxylam ne under neutral or basic

W@ oovdil2i2éns such as triethyl am ne, PCT/IB2006/002047
dusopr opyl - et hyl am ne, sodi um carbonate, sodi um
hydroxi de and the like in a suitable solvent (e.g.
nmet hyl al cohol, ethyl alcohol). The reaction typically

ChfistERe Go¥c @Hlﬁbﬁéen Tl AL Rkl PRIV REIALUE Rirhidr, Rk et al.;
MR MERTDIRENE. ?@9@%@8 uu8o taﬁd el %‘Qﬂﬁﬁﬁt NESiik: aﬁ‘ I Hon
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l;)eH i 88 ﬁ%%ft g[%) Eﬁ’ 3 %g 2 8700 Sa%l{l'/rzef rseéléesf e g?f(ﬁ;pﬁegctlon
ucca, 'be De K| m Ui T. ; Liang, Jing; Cordova,
Beverly; KI abe Ronal d M ; al; J.Med. Chem; EN, 41;

13; 1998; 2411-2423, LiIa,S F3tine; d oanec,
Phi |l i ppe; Cadet, Laurence; Herve, Yol ande; Fourni er,

Jea; et al.; Synth. Conmun. N, 28; 23; 1998; o
411430 and see: ndzi tin;_ Héjeusatibdon ; \N%@
Te} r ahedPmivLet t . ~§’§4—» 00;5\ 69y —8780—and J

nef erenc ggin for rea"ctlon r neutral ¥
andi ti oﬁ"}) subst it utéd anirdpxi ne deri vatAeve

(described imithe Schene 5) may be converted to an
acyl - am doxi ne derivative using the approach outlined
i n tTe Sdstited amidoxihe ®ehatiwe (esdiBbdiis the SRALME 1) may be
copiertediCtbiafGicgI- Ao HEN d@SvatiBe Liyih @ plP(SHaM loutlined in the Scheme
2.Be iz Seheneas, kPll't";)’lls anElIRS YRR Yrou W zﬁ?‘ﬁtﬁﬂgxycarbonyl
i

Bédz?l%x Jd?ﬁo aﬂﬁ%ﬁf E%%z reagtion may
ﬁg § o arép%g%aj céynthegls such as EDCI
it (g% Fnino -¢ ogumlcP (N,N’-Dicyclohexyl-
et@d?lfl% dn bés@ﬂ@ﬁgs salyent, j(egneizhyAeofuran, dichloromethane, N,N-
diggyHewpamidendioxanee Tyipﬁpaay,s ai ecatsitalysiosugbnas HORT (Hydroxy-
readBindi midiy] The meavtide, typlicalkapsjceedbyati £ &drhpyeratare in the range of
anthiert ddrapey sttresuiety G0SCHGEsi(ERaaakydRNEeO trgd 50 hsdut 2HMdsup to
beldiRcle@3REAMNy Tt heralile 51?@0611 3(5”(9 hy aﬂ&ﬂcl%@dé for a
t;n}éé ainathte ‘?ﬁ bfit 2o euﬂ t%nﬂ}eh Ifgln X sh1
I iy 0&
#hlz 1 %’I f?@a?]] ’ﬂ'@qﬁ éeac‘uon can be
Pl “l“@%actﬁuélﬁ (@ x tegffraction,
internediate in a tenperature range of about 80C up to
Thatiwal ste O@yfher effectddnaithien by heprocess desofibabuthe Bcheme $ arpby a
Ki yoshi; | mani shi, Naoki sclm,ggikur a, Yukinori; Myata,
Kei j i et al.; ChemPharmBull.; EN 47; 1; 1999; 120
n II‘ ed enpl o d tec que,,§se ans >\O
oyel TrEergione | | z tld‘h r Bact i g
NCarri ed out under aSic conti ti on such as
carbonat e, sodi um hydroxide and the like in a s abl e
sol vent (e.g. acet oni trile, dioxane). The reaction
metfdl O for example the
piperidine derivative is reacted with an aryl or heteroaryl acyl chloride using method
base such as triethylamine, diisopropylamine, pyridine in a suitable solvent (e.g.
tetrahydrofuran, dichloromethane). The reaction typically proceeds by allowing the

SPhadviRle éyse puehiasdrigthylenne disopropyl-
bepgatriaznje)r STQA n(1-Hydlokpi7eamebéramtriazole) may also be present in the
12(houkly & pro¥iude BeaBRRAOdialcPE-BhidRIme! B BRIRARISRhctidh may

eﬁﬂh\fe %5(1 Nt& 6131
thr&aﬁ%gxep% éryﬁgﬂli%gl*@&tqlﬁﬂl%‘fm»tﬂ@égﬁb% ike.ani doxi ne
pracessidserthedsn tlse®cHenre £xanpl e Suzuki, Takeshi; |waoka,

her wi se the ay;)<l ari doxi e can be isol at gdy
ber | et hyl am ne, dusopropyl - et hyl am ne, sodi um B
ST PR
that are readily apparent to those skilled in the art. The reaction may be promoted by a
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hours up to 18 hours. The product fromthe reaction

can be isolated and purified enploying standard
w0 e@an2yees, such as extraction, chromat ogr aphpCT/IB2006/002047

crystallization, distillation, and the like. Then, the

protecting group PGl is renoved using standard

met hods. In the Schene 5, B is as defined above, Xis
repetiangtemperatirg do oveyth;sldwly feoxraffCeaupt toeanpbipetrtetipature for a time
indbe tange bf gbdus 4npactiddowist h an aryl or heteroaryl acyl

chl oride using nethod that are readily apparent to

those skilled in the art.gchBgeyeacti on may be pronoted

by a base such as triethylam ne, diisopropylam ne,

pyrigi ne in a suitable golvent (e.g. tetrahydrofugan,

b

di hb thane). Thelg teilon typically proceed
I therotftterac i gn t"errp rature vm;m;s. w
Cup“to anbi ent nper atr e’ 6Y ime int

:!mf about 4 up to 12 hours. \Wen X |s OH; the caup|ing
reaction may be pronoted by coupl i ng agents kno in
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abatitsbhdgs pp @sENhoursl the reaction m xture. The reaction
typically proceeds at anmbient tenperature for a tine
in t'ﬂTl%c'b ARREnEf o ﬁgﬁﬁ'ﬁlagl &teitl it @ B HRUE £ rTAE Hmay be
&gtoﬁ% S Mol oS in s rl%é%%‘ 53, o
or m a Wi var 0

ar FTB.CEU I ca

Vglgcegt able salts with various inorganic and or ganl Cc
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the base IciSRPSHERYClF fiRS 371 %ﬁ#lﬁtlplya% ingdiabaye
anount ofQ iseylcH dsteroasylasdgpcrihed ebgemi ¢ acid in a
sui t abl e Boregeasents se(=@h(CosUntlkgs. et hanol , et hanol or
i sopropanol (see Stahl P.H, Wrnmuth CG , Handbook of
ThPhawadimzelet fingldesc@bed sheldy Qpep“réﬂwed faedveiag i yatirid daRs well
kndWh 1y the2&0 2 atriThe Al R hVReG OW- (1081} CH8 @&W@Heﬁf&ycizc

CHemlisehP&@aien Pkdsyist rate the invention. e physi cal
data“given for the conpounds exenplified is consistent

with the assigned struct g&%n?fSthose conpounds
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the specification. All references to brine refer to a
saturated aqueous solution of NaC . Unl ess otherw se

w0 pabba226T, all tenperatures are expressed i n BXI/IB2006/002047
(degrees Centigrade). AUreactions are conducted under
an inert atnosphere at room tenperature unless
ot herwi se noted. 1H NMR spectra were recorded on a

THRrytakas HRldVderiitiveris deddiddckah 1@9 %H&ahelﬁﬁl fot Basic
coRdifioRX BE@SSLHictHy1RAMIES diRopigyl le a(nﬁﬁ@] S0 1d-1‘£”c nate, sodium
hy@RHRd 5}91 919 NieaRSs Sle'sB W { 1 oHo h¥1 alcohol) The
ree%rﬁl BEe%EiQ gy 8\% ﬁe pEO arm S owly from
1ent ratu gllpe L% 13‘: siVﬁ]for a time in
r% E& P éd? ngwa %Fortfﬁ ILW Irvfgeorge V.

H%d et al;
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(1 mgthy 1n0@ogylé-33etmlﬁarpg@u P§6by . (. 18-Bigyplehexyl-
: Cﬁl{OAdll@%e) gn thg sengs- of a syiably baseggg,%l ap tr@%rlammﬁ, dEeqropyl-
ethylamine.e dn | o reuitele eselvetiofeogli tedhpdrofyrag 9 jchRBom4honen N,N-
dirvehyldatn@midRudipx&ik]., T2FicallBaamoecaldiysagach v HOBMLHyYdQxy-
beriogrze e u AVAID qll X drék e 7-apabdaabdtdarold) 90D bk rideds sn the
reati®e |m1ﬁﬂﬁé< eTheMdabtich SyPRaByiot&edePit (o fBnfeVi@r i9) the frh@¥ of

anfbﬁztn@‘lte% up'tB 6BRE ks fé)?‘él high VR thé"@aﬁ Ebf Apchi 2 haurilg to
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Al:lte e %e 111 fganpegglire yanae.o to dbout

forLR/ 1%% ’F?I’&%\Pé | ﬁﬂ R Boss HHq to; lf% E%frﬁ &ﬁeev T rample

> RSS! Brvoshis |Imgptshi, 2y galaway ikl ngJQ Miyata,

Ke@blqﬁm&h ey asyxrmﬂhﬁl\bws Ig 71992, 62Q1m122) EHRpTwiEs he acyl-
amidexieng .o8n g irotatedviaind [parifihd senpldyiph standardvechniq@is 34N then
cydised TheQyClifdtioh AcacBop iratigcatlywaided G uBd¥ basto/ @ndition such as
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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 is halogen or hydroxyl; 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 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 is OH, the coupling reaction may be promoted by coupling agents known in
the art of organic synthesis such as EDCI (1-(3-dimethylaminopropyl)-3-
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Met hod E) Waters Alliance 2795 HT M cromass ZQ Col um
Waters Symmetry Cd 8 (75x4.6 mm 3.5nm. Flowrate 1.5
worRdoritze25Mobi | e phase: A phase = wat er/ CH 3CN BSI/B2606/002047

0. 05% TFA, B phase = water/CH 3CN = 5/95 + 0. 05% TFA.
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Acqw ty UPLC-BEH flow rate 0.50 m/mn; nobile phase:
Thy @Hawg:nth@m/uw: exanples Erceintending: tilhsupterie igvgsttiane The
physivelt datd given dor thd LempegRls exemplfiedr BAcomBisGt rwith {h& assigned
straGye & th&¥compobndsn (A 0% B: 1009, 1.6-1.9nin (A

0% B: 100%, 2.4min (A 95% B: 5% ; UV detection

wavel enght 254 nm Met hgskANPLERLC system Waters

Acqui ty, M cromass ZQ2000 Single quadrupole (Waters).

%ﬁ U f%% g’{%ﬁf_‘ é?érﬁﬁ%{ ﬁltclgﬁélgp %;‘efn b‘%ﬁéﬁb _]P{omommercial

0,05% TF
Sp 18?81 Il bRl %e%*?\@%@ B 05 hedhin e axamplss Rt BB5ghou
thespegification. 3ni n (A 0% B: 1009, 3.3-3.9nin (A 0% B:

100% 4 Amn (A 95% B 5% ; N detection wavel enght
| g(@@mshm_ Met hod 1) : UPLC syst em Wiirb@eomtemiperaipre)

me\illigrsss  ZQP000~ Si ngl e _quadr upol é\/lf%t(@?ﬂ?,?,noi)Col um

mIX(nfiBignth st ai nl ess steel packed With 1.7nm Acquity

wl WHeGliBEM, flow rate 0.50 ml/m n; |MbiHedzphase: A phase

Ménolad)er / acetonitrile 95/ 5 + 0. 05%IUMS (IBqub @&snmtography Mass
wat er/ acetonitrile 5/95 + 0.05% TRAectn®. I mn (A 95%

MIB: (n@hertd) 1min (A: 0% B: 100% , |HPLC(HAgh Pre{shic 1096id B:
100%, 4.4min (A 95% B: 5% ; U\ cetmeabgraghy)avel enght

mngd)dmiliholes) NMR (Nuclear Magnetic Resonance)
Min (minutes) 1H (proton)

AcOEt (ethyl acetate) NapSO, (sodium sulphate)
K>CO; (potassium carbonate) MgSO, (magnesium sulphate)
CDCl; (deuteriated chloroform) HOBT (1-hydroxybenzotriazole)
EDCILHCI (1-3(Dimethylaminopropyl)-3- RT (Retention Time)
ethylcarbodiimide, hydrochloride)

EtOH (ethyl alcohol) NaOH (sodium hydroxide)

% (percent) h (hour)

DCM (dichloromethane) HCI (hydrochloric acid)

DIEA (diisopropyl ethyl amine) n-BulLi (n-butyllithium)

Mp (melting point) THF (tetrahydrofuran)

All references to brine refer to a saturated aqueous solution of NaCl. Unless
otherwise indicated, all temperatures are expressed in °C (degrees Centigrade). All
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Method M Waters Alliance 2795 HT M cromass ZQ Col um
Waters Symmetry d 8 (75x4.6 mm 3.5nmm. Flowrate 1.0
workdoriizs25Mobi | e phase: A phase = wat er/ GHbCN 9BCB1B2006/002047

0. 05% TFA, B phase water/CH 3CN = 5/95 + 0. 05% TFA.

0-0.1 mn (A 95% B: 5%, 9 mn (A 0% B: 100%,

9-12 min (A 0% B: 100%, 12.1 mn (A 95% B: 5%.
reactoB® Gire Wondeétes tirdes aMALRFS afAAbRstE Oste rddink &Mm%&ﬁturelzvs unless

ot PRistqRn. Method N): HPLC system Waters Acquity,
det ector: V\aters ZQ000. Colum: Acquity UPLC-BEH C18

50x2y4 W r%fexiv%}n—lzvl 9(51’ ec? éfo}]/ 8 ]:éruﬁﬂ kﬁ 8 hase BArucker
30&&1&’2%-/%&18 e @%@@SS@ g0 TR mgl%l 5 Saappin
copstanigspre g *ng; spofdherts Splitfing, patiermsydescibg agp@r,qp’rn ]gglphcmes

ango eBdesme%d, as, q(%mlﬁt)( A: (dgietis: t fipleting c(ﬁtl@cbwléa quint
(qwintpleth gh(melinlehm Met hod O): HPLC system Waters
Acquity, MS detector: Waters ZQ000. Colum: Acquity
UPL C-(BHH =8 réoxded| utided the distlowih@vorditiensd. 6 m / m n;
Merbd JA¢ W&t@ﬁ;&&lh&nmg HT WHERka8€ 200 Thlunid Wa%é &Ttnﬁ Mo

CI-E_ RxB6RRASE 5 }Im 166 r B qtrﬁﬂ é gg'lgbﬂsel ﬁésé" p

& % @5ﬁ3“+0 £A %E ﬁ? o p@m FA 0-1
in (A ’1 0), '6-6.1
DAl é°r> ; dﬁfé %@q : RIS 9@%@% 200-

40 - _Acquity UPLC BEH C18 50x2. |1 mx!|.7um flow rate
M@hgd BD Maters Abancee7ph &bleMigropiesseQ-Columsy Watess SAera MS
C18566x4:6 M 22.3EA). Howhatsd. hnﬁlanmrMabm pliser A lpbads/95 +
waller (615D 955 00 BEVOTE A B 9B86e BwaRUCH;EZNIHISID5(-A0.0324F B
0-B9%in @\:095%, BA5Y)2%.88.3 HAAYA.: 086,089160%)) AR5 Iﬂﬁ@%‘ 0%, B

10@%@0/9 5. lgmﬁf'QAD 958, B8%,). B= W &stdetion W a'ﬂerﬁ Phot38ide array
99B:200Agonky det ecti on vvavel eng t 254 nm Met hod :

i’%%%am el M %ﬁ
\Et%ﬂng ateélgﬁﬁ%vf %ﬁ@gdaﬁs@%%i@j %‘?ﬂ'ﬁg S Ehase

= Watesaestaniitrile 9575 bl Yodl: Ffhol3 phass Jowefsracetonitrile 5/95 + O 1% TFA
0-1amisy (A 80or:20h), &.0050Bin Ay, 0066 B:HA0YS, HR-emin (A: 0%, B
1008),x. 1 -d 2etim (¥ 1 38%.,B:5090)6 UV Qetoti ohFwavelergtiRi4mrp Alnj @ﬁ%l
voRme2%ul 1.0-5.0nmin (A 0% B: 100%, 5.0-9.0mn (A
M&P{ed B) Wﬁ@&@Alh&uﬁb 2J7®mH1r MicrodHie zé C3¥mn Wét@i@‘S?ﬁirﬂlé%fy C18

%@ s%e W@% o . %ﬁ’ha%? 0
o bm}nd %% Fidos

mcm

ec o;q‘)/ 1‘?)0%)

e]te&u% oti)dypde array 996,

hase A phase = water/acetonitri I e 95/5 + 0.1%
Meﬂmﬁl EB § Alliangg24P7 HdeMieromapy 4Q5LCoBimn Waters Ppmmetry C18
(753:416. @m,r8.§4n). ¥4 rie 1294nl/mMinOMobilaiphageA:A Phhse B: waRHWH;CN
95/5.400.9 59T A ( Boyph &)= Batel/ QBN 9505 120005%( FFA98% B:
0-02P4nin KA 984 EB1 39RY) GwaalAS D9 1B: 29494)6-8 i § At D9I) BY 20097%8,:8.1
mir (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
(75x4.6 mm, 3.5pm). Flow rate 1.0 ml/min. Mobile phase: A phase = water/CH;CN
95/5 + 0.05% TFA, B phase = water/CH;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,
200-400nm.
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Met hod S): Punp 1525u (Waters), 2777 Sanpl e Manager,

M cromass ZQR000 Si ngl e quadrupole (Waters); PDA
waledoea22s1 2996 (Waters). Columm: Acquity UPLCPGEEB206/@2047

50x2. I mxI . 7um flowrate 0.25 m/mn splitting ratio

M5 :waste/ 1:4; nobile phase: A phase =

wat er/ acetonitrile 95/5 + 0.1% TFA, B phase =

Méﬁfoﬁr(/})aqﬁa&&ﬁ‘ I A1fihh®@ ?7995HT Mictimdds/ZQ OCbluQiH Wehtéds ABMis C18
(7 4 : IM‘& 8@;99%3 éTL”w t@r/CH3CN
° Y ] wath/ ?/9 l%t ﬁgeCT' on
% H b ik oo
8 2@9 % a

i PP Eee? arrazét?é 200-
ers CoI umm: Ascentis 100x2. I nm X 3um fI ow rate
M@ﬂwdrﬂﬂ) rhIBLC reybliee Witiers A cqnitphiE eromags 742080 tingle tqupdmipole
(W&ES). CAurh 2 TIFAOm plaadess steabpackéd eathon? pmi A@uiy IPC-BEH;
ﬂ&w l&ﬁe 0BA. mPmbh; o bile(phasd) 30phase =ARQter/aetbnithild 95/5 20905 TFA,

= vl ckbnit 5/85 +16009%, TIA 009, 120 AL B590)B: 38%), 1.6min
,{3\1 906%%)) 1@/«1 OfHHAAB 2B, 16058) B hmEITA: 68 é%, $8%e4). UV

tiPN vvavel énght 2

MS %ﬁt awf»ﬁm P§s§gﬁ nyHnde! gmytwcggmays z%m@@a;g e GEsbpore
p}fs()| g}h]r &ng)a glgcms s ﬁ PLC-BEH;
%W rate §. énlflalratn&l ase v.%@}/chwlwq %/ 0 05% TFA,
B |phgge: = Waltea@ﬁet@mtuw/% rFerﬁi 6&%@%@@%& PoVardy 5(%9 3.3min
(4si0%cB: §60%).22G-1aminré4 h 0%6 | Bik H)0% Vel 4img (4o P, B: 5%); UV
detkttion anelenhgit 26dsinper f or med on a Buchi B-540
Methpdrigt WRLJ ResteinCWanay Adquity] Mi@tmass V2800 Bigdle fuadrupole
vffét BARe. K*@Ghﬁﬂbtéﬁﬂés"s bl kléd)%ﬁ Mrih A?daluitw(ﬁfL@bEH

gél@ O%B%VIHHP' ?eCtA ‘éfo%ltﬁ 595 fﬁﬁé’s’% TFA,
B§ﬂ _w% aeaoﬁ § eoﬂo znmtad @3 gf éeg 59%), 3.1mis
Igg 2 (S L o 5, Sl o O
té)odsM ‘é’atqerA %27%5 Tl Mjqromass) 3. £eiplpws) Waters Syunypplay C18
(75 - enrhc3bponyFliow wmitd 8.0t mih ddobilephase: AphassoiwaterdpH;CN
9565 +0t83PY TFAl, B- phasar vanir{ GHIGN 6(5/951@ 0:05% TFA. mmol ) i n

0- 811 Ghtin( @\:r5P%, 1By SiYahy hmi(Ae 045 B 100%) agrleatism &l 0%%) BN100%),

1201 248 (At 95%, B:MR). ) T135°@dUVddeddction® Witeiotddid R &R 996,
200 tyﬁ)oggg ution was stirred under reflux for 2 hours. The

VB! 9B SRS UBSLcERUAS R gR Ol 20RO
%5? Y55 @If&?nngﬁ [ e

%Eﬁcitﬁiplﬂ%?? Q’ﬁ% E g m X “%90% ile 5/95 +0.1%
2k i {4 8 %}t@@ S
O‘Vm%| O‘Vﬁa‘éu@l (8 35%. & rAfEIcHion R vEIeRah
Mqthgd o FPLG ssca;item aW@tees Aﬁm}ltswé\és sietqct@d Wagrs ZtQ?aQOOr Gohmn:
Actq@niudﬁ%[t@r@H (H@eY0x2i mmybAumt fowplater @6 mbmim; trhebile phase: A
phassere tiaten/aodtatitrile Xéss+ Bdat HAYBdtase ©fwater/acetonittile 5/95 + 0.1%
TFA. 0-0.25min (A: 98%, B: 2%), 3.30min (A: 0%, B: 100%), 3.3-4.0min (A: 0%, B:
100%), 4.1min (A: 98%, B: 2%); UV detection wavelenght 254 nm.
Method P): HPLC system: Waters Acquity, MS detector: Waters ZQ2000. Column:
Acquity UPLC-BEH C18 50x2.1mmzx]1.7um; flow rate 0.3 ml/min; mobile phase: A
phase = water/acetonitrile 95/5 + 0.1% TFA, B phase = 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%), 9.6-11.0min (A:
98%, B: 2%); UV detection wavelenght 254 nm.
Method Q): Pump 1525u (Waters), 2777 Sample Manager, Micromass ZQ2000
Single quadrupole (Waters); PDA detector: 2996 (Waters). Column 2.1*30mm
stainless steel packed with 3.0um Luna C18; flow rate 0.25 ml/min splitting ratio MS
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The sol vent was evaporated under reduced pressure. The

residue was diluted with water (20 niL) and DCM (20
worgos/1232687 phases were separated and t he or gani BCT/&B2606/002047

was washed sequentially with water (20 nL x 2 tines)

and with NaOH IN (20 nL x 2 tines). The organic | ayer

was dried over Na2SO4 and concentrated under reduced
‘waktes st eoblehhidec Al pase efwitbitacetontlilddys/f Hag% TFA, B phase =
wﬁBf/&Héﬁirﬂ@ﬂ@E’ % K @u% TRAJOL1.0BInURN to8oR M e H 0 SMﬁ)(A 0%,

B9gY84); 5%)199 (A 0%,B 100% 91 12m1ng 98%, B; 2%I) UV detection
2, 4] oxadi azo’l

we(v%len h{dfﬂ(nr !W v fu (- bu st er
) 7%%5(1 F as éfd\()é Single

qU(a ,p)) él@ﬁq.fé)z 2‘;;? gaters) olumn FuSion RP- C18
- 202 x lgn flow PP(%5 r21/ 3 Ipttnm ey wawe/. bdym Ipb;bq

ph,a@ﬁ n@vatﬁ;@p@i@mt@lp i9§6 + 0.1% TFA, B phase = water/acetonitrile 5/95 + 0 1%
T 45) 0-3.0p8n (AHO B BoRY%)s V10y5.0i2(AL] %281 50W10), 5-0+P]0ngn gAr 0%,
B:i bl08&); B-letrhimx(A: iI98%a B:R%E TV kistegtion staveleght 5% mam; Injection
volumd& ) was dissolved in dioxane (2 nL) and 2 ni of

Mé{@odé &hﬁ%% (FRltdthy, 0977 Y&hHle %gj%%eld NERWInSRs sz%o Smgle
1

it &&é{é&ox‘"@%é Rl
qug P j(%torsﬁ Pﬁﬁgg‘g ’ a,t\é%SZ Uneeh tNa[ é‘gi ?;/ 4 moblle
mmf( cetonitrile
tsbhfﬁg %, é+

er:& ﬁé Ay WF@ t%l %), 5.0-

5c
By Pe(tnBzéO dé»r%b\ﬂZ@m (@)98%@§%WV defegmyvavelenght 254
nn( I\Imeh@@hwc)lme;(lESﬂ gave mz: 218.2 (M#). 1(0O
Mé¢thod TP vongp hE2Hn (WdtérS), 2377 Safpld-Myuaget, Micydmass [ZG200D Gingle
quadiupaiel (VBatyis); -PIPA pRRtdctbr N2996 §Whtersy CohnamneAdentls 100x2.1mm x
3usil] SREN $4tO10.Pfnl/min; mobile phase: A hase = water/acetonltnle 95/5 + 0.1%
THS)B *nbé% el \!vlat%’%aeﬁim@ﬂé’g)%[# %] ?P(& b@z cAl 8%' Befz%)

55’53?0“@ LR

25 o] ) were added dropw se at OC The reacti on m xture
was allowed to warm at roomtenperature and stirred
Allmaes sperie weeriakansdprdedrashey deypationtisDgnethedon was
then treated with NaOH IN (10 nL) and the phases were
s ep et of theThaction geemé mohigred byalsinvagdetiromatbgrapliyeon (.25mm
Mavhpregddagel sihich pelrndatesd(GOE)22 Snersuatigedwith A0 Vight. FadBOélumn
chevntht@xtaplor eaepbrfontied on eiliés gl (2240 hessh,HgkHr ude was

Mdlihg hoiatd¥miihasdh WAy RIRLR6H 3R A BuCcE B1548 agfiratug! Uuent
DCI\%REIO—VNH 41CJ—| 98:2:0.2) to give 80 ny gﬁtﬁgtltle

LR e 1@%%; j{i%i n@,&%ﬁgﬁ afﬁ?@g;,f%%ﬁ%%fiixﬁz

de ﬁ@é@@%’ff Y (s br, 7.47 (dd, 2H):
.23 (dd, 2H): 6.97

Example 1

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

methanone
O
B~ O
2 My, N
ol () W
N
H

1(A) (8)-3-[3-(1H-Pyrrol-2-y1)-[1,2,4]oxadiazol-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
mL), hydroxylamine (50% wt. aqueous 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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(m IH; 6.74 (m IH; 6.21 (m IH; 4.22 (m IH);
3.77 (m 1H); 3.50 (dd, IH); 3.35 (ddd, IH); 3.27

W@ dabe/ 128259 ; 2.24 (m IH); 1.96 (m I1H); 1.82 (PgT/IBI06/002047
1.63 (m IH.Exanple 2
(2,4-D fluoro-phenyl)-{(S)-3-[3-(IHpyrrol-2-yl)-[1, 2,
4]oxad|azol 5 yI] plper|d|n l'yl'}- methanone The

epéaile s Qik NGo t ha@foPJ owﬁyaﬁxy-m -pyrrole-2-
pas ta o g@ g ! o
i) PL 1 Boc-
?’1111 g e a g ? i he
E gd 9 mmol) and
r%g’l %?faa‘e W 1rggRd jor ?1@1& mperature,
elslgmi?g?p e%tsn %fe ke iyas: hegtsd undensi] I,Jx for 7h.

Therpqlxemt (EISRDPEYate m(lchg rryducpd p;gsspge Hhe mesifue Was,gh uted with
weteld@0 mH) and DXEM( @8dnL).Hhe pllastd Wedel d¢par¢$d asd g ¢ngpnic layer
widsHyash6d FefjuentiallyHyith a2 (Z0mnLixH) tindks Band(with NaOEH) IV (30 8iL. x 2
tinis).0The bokfania 1dy2r (ed, drield) oved . N&)}SB, ad (dBncéttdated2uder (rdduced

prédste. IPRifichfidn |d1) thele®ide (B9 flakh ; clﬁorﬁatoéfﬂphj/ HkilicEX@d1peRient:

D@Wﬁie@}p‘ da H’S’ Qve 0 'T‘F@;VJ)Q (Sﬁ-@sqh gi_lﬂ &Ap))ll pglr)l[(lj |2n4]oxad}1azol -5-yl]-

p1 éff il12 g@
ad S e e\
3 6@4@@ escrf | n 5%? I%ﬁ{ gﬂfﬂ%’gﬁl A)) M FE? Tga}vgmm/z.
1 §) fé (1 H-Pyrrol 2. yI) [
2 4]oxad|azol eridine hydrochlorlde
(b ebar edSad-ded B tsetl TrON he el spbypiperidiee i na

conmpound hwasoghlgridei ed by preparative HPLC. Yield: 25%

( br d®Wr3dB+() H-Pyera-2- 79[ 1,28 @Gdivizal-§ yElpiperidhe- 1 Briogglg acid
tertthutyl s¥tzr (0309g, 0.3 Mrijol) Wit dikdelddNbQiakahe (DmPppnd 2 mL of HCI
4NL{diSsneSolition) Weic alddd df(?jlwﬁd‘bt ;0°C. Zhe (eBulting) mixbur® Avdstirred
at kédm t@mﬁéraﬁﬁ% fdth. Bheldoldht vdd) evaﬂox%féd(liﬁdef Fducdd ﬁ%ssure to

affoR 7& Hlg gr}elélqdaﬂﬁtanbw of (§) é1[3§)11?131>>(r961 24D s 2 42}6';( mzq -5-y1]-
gp %:uam;l o evgﬁsﬁl?%] ¥‘oxa%ll((g)z% 056[53 f I\r/)[e hOd ‘%ﬁ MS (ES+)

gayy ?nazt m xture of

éS)S 3§IH-PyrrI 2- L?E
1] oxadh 4D U ayeht-sPrde flovadiazol-5-y1)

0. 39nmol piparisien od} -aethieene i bed in the Exanple 1(B)),

6- Homsuspewsadd off (S)-8efi3e(1HeByma);2-p)47, 2;\4‘}0Xa§d,1azblt¥€|5fl]ﬂaﬁendme
hydchloridd (Feuhy, 0.B5-ra6!)(ixdy gliddutorTekinec] 6gnkY, ridth§Bmine
(0.92 18L.79.87@knol J ol 4t iordbeAz 6y TOSHI el deA (U0 ABEAT [ B. 38! ntrhol) Ivere
adﬂ@@'d}opvﬁs@réf °@.hirag Olréﬁétﬂﬁnﬁ‘llf(ﬂd@e 'WE)S ‘éﬁ@w&?ﬁb warm _at room

BYeh O Ettahwéiume? 'nh% eﬁfa% ¢ \&Rkion W then

tregt%a '\{lth"\ﬁﬁo Iy Zf@ I} @g‘%}“ %}/ (Wgéi a&gr was
Wg_ an ‘Ylﬁl 163 ned over Na;S0, and

evafporat under reduce pressure. The crude Was purlﬁed by flash chromatography

(silica gel, eluent: DCM/MeOH/NH4OH 98:2:0.2) to give 80 mg of the title

compound.

Yield: 58% (white powder); mp = 130-135°C; [o]p™ = +118.13 (c=1.02, MeOH);

LCMS (RT): 6.63 min (Method O); MS (ES+) gave m/z: 341.2 (MH+).

'H-NMR (DMSO-dg), & (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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IN(aq.) (10 nL x 2 tinmes) and with brine, then was
dried over sodium sul phate and evapor ated under
w0 ewaaztspressure. The crude was purified by fP@EwiB2006/002047

chromat ography (silica gel, eluent: AcCEt/ Hexane 7/3)

to give 28 ng of (6-Fluoro~pyridin-3-yl)-{(S)- 3-[3-(
Hpyrrol-2-yl)- [1,2, 4] oxadi azol -5 -yl] -piperidin-

1-yl }-met hanone. Yiel d: gggﬁlﬁm te solid); np=

131-132C;, [a] D 20 = +45.54 (¢=0. 67, NEOH) LCVS ( RT)

CHUB B I S e Bt

3 (ddd, 1H); 722(ddd | ;697(m I H);

6 74 (m IH; 6.22 (m |H; 32 ii 3.76 (m
IH); 3.55 (dd, IH; 3 4 2. 24 (m IFD
1.98 (m IH); 1.81) FH) ‘Exanpl e 5

(3,4-Difluoro-
rhenyl) - {3[5(IH—pyrroI 2y|) [1,2,4] oxadi azol -3-yl] -
THel Q@ﬁfpodh@ was bfépareﬁ%ﬂ@ﬁ h® bﬁ&cedure described in the Example 1(C),

stadtif@l bangydm pi persqis 1¢, ZQHandE&%I-SQH'}-Mpendme
hy@ﬁ)tcﬁ rl-«l:_IE' gk rd@sm e Tl‘?en nrh und was
F t‘%%m?? i kil
‘ g% FAA TN S R ML i v

er nitrogen atnosphere. After stirring 10 mn
NISO-fa)eis Phpls 1B B Lo 646 Kad 6F)L 7.85 (ddsh 1H: 7.14
(ddthéH)e@ef' i(on [HD;a. T énanbid); todgh(nst iH 3545 br,dldd); 3.91 (s br, 1H);
3.32%6(ide tH); Br49-3.08 (3h 2HE. B ta0l B); (1a9f) (myeldDad d2dng id)t heé?2 (m,
1Fphases were separated. The organic |ayer was dried
over sodi um sul phate and evaporated under reduced
pressure to afford the tgfdgyegmpound, which was used
for the next step w thout further purlflcatlon Yi el d:

T NS i 0N b

|c acid tert- butyl esger Phosphorus
oxychl oride (0.64 ni, 61—89 mm Fadded dropw se at

OC to a solution @/(
S- car banoyl - p| per iNdjyne- M- xyI| acid tert- but yl
ester (1.58 g, 6. 89HnnDI in pyridine (15 nL), under

Thajcompgent ‘é(@ihn@pﬂ@d éollwmé thes procedurg deseaibed ghtheeﬁxanmnl ©),
stattgrgper at dogy et hy(S)-ad3+(AtieP ywerd-2aploHet2 Adakattazok Hiylitpiperidine
hysdshlozide @aeparedad 84ctibbd {n2tht iExasiple T)). Mesiml wemgound was
pufifpdbppegadtive HRE.Or gani cs were dried over sodium

- Yisld! phat @raisl oﬁ -ANOVE ERITY: 6.65 Wiie YHUfieQ); rm@a gave m/z:
3508 @ﬁwe The |t| e conpound was used for the next

T

b%@%p‘éﬂ dioAdm; 1Héar boxyl ic

Example 4

acid tert-butyl

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

A mixture of (S)-3-[3-(1H-Pyrrol-2-yl)-[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, 0.59 mmol), PS-DCC (ex
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ester A solution of 3-cyano-piperidine-1 -carboxylic

acid tert-butyl ester (1.4 g, 6.89 mmvl) and aqueous
whyasoxsan ne (50%in water, 1.7 ni, 27.5 mMmuoPQT/iB2006/002047

et hanol (15nL) was refluxed for 2h. The sol vent was

evapor ated under reduced pressure to afford the title

conpound that was used for the next step w thout
Adfgehdhelechiblbfies, aL.6®8.0.79 £nth], WHAREI 1. atmﬁsy%guﬁwﬁmﬂo A4 mL,
1 2urfol) A Ark WRhIREmAhandVE O(IE@T,)W&Q&? B &night n@er(%ﬁﬂl shaking
(II@AD)VlﬁraL( ‘V( - Pypd %Sla 2~ fik

'%ﬂ a3 ep Aédly with
dm}ﬁbx{&%[ét kﬁ%%&% cg&it HA B AL E2 bfiles) with NaOH
u r r | 0Q’erl I

%ﬂr g | cx% R cf’wﬁ 5 V. §I R splphate and

e dice | Bt il by Ragh Sodesoeraphy

(s 1 ue t Y Hlexap {x@ 2£§7m§ of {6 qq;ﬁqﬂpyrlg]ﬁdS-a})y{(S)
(1& ayrlrgmﬂb [(1@ gxadiazol-3-y3bpipsfin-1-5lldmgthaneneane (4

Ylnl_d) 204 (Wlifst soliddtempss 118 14 BRRC; o] et ekt 54 @rrfer7aMaGal), dICMS
RIPH.04nde (Methiod d@e MSa{BR03 ghes /z: BH2.2r(@dAdt). on mi xture

"HaRBMR IQEMS@fdl;)use@pmrum anst, 1ig; $90 (ﬁnqmva@m (ddd, 1H); 7.22

(dﬁ?/?mr 3@?(&%‘1‘ 6. 7@?211 lrzgf(gyﬁﬁ J Q@(xhieﬁ?{ %?6"@? H); 3.55

(a hle bgaé\égs par a an ?ﬁﬁe] gﬁ@c@’{lq gi 6% > 1H).
vvashed sequentlally vvlth 10 rrL twi ce) Na CO

r
IN (10 nm., twi ce) and VVIF’arBﬁI . The organic |ayer
was, dri ed over sodi um sul phate and the sol vent was
G drdleer-ahes)-{Abulii-porglr-4eDd Letlpyriazofrdtylhaiperidin-1-yl} -
medhanopeed by flash chromatography (silica gel, eluent:
petrol eum et her/ et ate 4 1) to give t he pure
title conpound (11 )N 4 ~38% FLCMS (RT): 5.54
mn (Method A); I\/S (ES+) gaveni z 1F9.1 (MH). 5(E)

5(152[5 E)i(aoqpé”m mf ?ﬁg %ru%?‘?@‘yﬁg&i;lééﬁﬂt@}l%éﬁ% a

sol ethylgmine (0.96 mmol) and then ethyl chloroformate (0.69 mL,
723 Flgnpl)l—Wﬂ;ﬁr pédled? dydpwise ap Bokadi aglutios- ¢ff I-Iyoc-piperidine-3-
canbexylié resid ddSBoxgy!6.89 auid)t &r tchbarbfdrme 1@ rmLY. indd® gitrogen
atrlospherealfier stivriaig A6 mina@e G ANEL; (Basiiwas biibBedinto fthd¥dlutfidy for
1h( The ¥&ietios dhibkituir® Was Wedhestiebded @bmORfapenturt fer BEas%i }4HCO;
(aq)i whd b@dtREnBIROPRAed VYR kéPaddted OPHB bRIHARS I%Sfb'xr adNflied over
soditi’ §L§ﬂ1afté3£nd29v ora?é?leurﬁlgf Valted'BrRs VA RPAR: hé"ﬁﬁ@\(lz\?]m{)ound
whi g.se gr xtts‘?ﬁ)q&go& ﬁér fi€ {Ul’loun as a

vigh) by a'rer P@i%% L Oy Ry HSES Qe s 229.0

25 mn(l\/tethod A): MB (ESH gave mz: 219.1 (M),

58, 4 Di f I3oeyanoppiperjdine-1-sarboxyligiagd terbbutyl ¢ater 1| 2, 4] ox
zd. Fhosphoryy qx;%gbpt}éi?@%ﬁ gh, 6E/,$9f nﬁgq Ihaasn r[apwise alt 0°C to
a ssligioanafi buarbhmoyl-piperidine-1-carboxylic acid tert-butyl ester (1.58 g, 6.89
mitel) Ga (pyHdRer (161 mB), yindef hitédgdh atmdiphend. -AFter| dtirring overnight at
roc@h REhpethned) el clebard Wes a&fednahd the Hohiivnl wad Washiod w1th 10%
HA @ RREDMELO AR S Hefd-dopatdidhhty RNy sméslev%re%éd 9%@% | Shdium

sulpfidte 3nd e ol HOT RREPERY hn(‘ft!?lr&{dcgg pkeadurlL

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+).

5(0) 3-(N-Hydroxycarbamimidoyl)-piperidine-1-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

34



wer e added dropwi se at QOC. The reaction m xture was
allowed to warm at roomtenperature and stirred for 30

worRovatizgrsunder nitrogen at nosphere. The sol ut i POT/¥2906/002047
then treated with water (5 nL) and the phases were
separated. The organic | ayer was washed subsequently
with HO 0.5 N (10 nm., 2 tinmes), 5% NaHCO 3 (10 ni,

mLWv@a@) reflid@ fesh dThe Gol%ﬁr whi aﬁ@%r@teai @M aP ek ed pressure to
ﬁ{e tit @uﬁ& eat Wa‘é‘ use r el i I \évlﬁ%t/tﬂbhtf ﬂuﬁge@ﬁrlﬁca’uon
0 )agf orﬂé gg thOdEAgi heS t@i‘?ét’-Ip)eéwérpﬂ/Z 244.0

a’fﬂﬁ1
(M%III ound Yi eId 70%(Wn|te SO|Id) np= 177C, LCVB

5 (E)S-IKH) 6. 88 te E.Sé;)l)QEIdZ %ﬁﬁ%ﬁE aSzcgégjai-p geréfne-f—pzrioxyhc

.44 (m @ 7.12 (dd, 6. 96

| H) : A gnisbure ¢ 3- W{}ly mxzczar amlmldgyl)-slpsud@ﬁﬁl arpoxydiceid tert-
butgldestarH0:4 g. 2% (uidol), [Hypyr®letd-campoxylig acid @S2(me, [L1§) mmol),
HQOBI62US g in6 @2iqgl), IEIBELHGY (0.4Y .dolafphmol and dry triethylamine
(0(481 4mDj B eanheophiEngty) dibBareS64( i) pyasr kdpt Amyey sifirring, o4 Ja@abient
teRAPLRARE -f8r YOh, Rha&r hiioBeh -ahdsphbRt MeROARCHEE BIRAROWME then
reﬂ@ﬁedpfo? @ﬁra‘ig ho |sblc&%tn\9ast B&p Qfa%aeﬂﬂfe? r&RRed bR&GuENTAd esidue

ater t1 etate (15 m ) ases were. s arated

a teoﬁlffg %agggﬁ ggfﬁgesm ae‘ﬁhva' eﬁﬂa 1N

1 € um sgp ate and

§ mt:g@ ,&@1 q\%‘?‘f eq@f i lsﬁr;af N

Ch(@P@I@gﬁaPh}@kléﬁ@egel +esmt: potrp eu:m @thar/etbzlo/%cem 1133) tpgivg fhe pure
titlgronpend G 10maws (RT): 7.1 1 nmin (Method Q; MS (ES+)

Ylghd\7§8%z‘, ECMSORT): 5194 RMEMBOAY M5 (B8] gpioyny/z1 21 DD ().

br, IH; 7.45 (m IH); 7.22 (m IH; 7.12 (m 2H);

S(E) 96 (d, 3--(16P3fol-891)-1t 4] odadidzolF-1]-pipetiflinehydfochivride
Td)a sSlufidn 30t 3- 11—?1’%0132 9@ [(l |TJ,4]b dlaz%l-iBgyl Piperidine-1-

cafﬂ?px 1id a8 1drt-Hhtyl Thte 4ne (5 mL), 1.5

)SYVin Iida apb é Exthé Il‘ea%tlélll Q‘gir@was

nd S i éil{glafna

al yved ?,ér % ﬂp § pe atL)(r dst cﬂrj - dggélrl ge qoq%)r& \{yaporated
Tp§sure 1o, &VFL%L $ ﬁ?mpound as s white solid Vﬁlch was used

fo%- 51@{“15!1?- ﬂf“B’r Tyutharpurification ox adi azol - 2/ 4] pi peri
Yléldhﬁlé@f&éﬁl‘@s iL§eVp & 138 (Yledhaqd 6édMSn 5 @xaﬁayz&w 1
(MBEB) ). Purification of the final conmpound was
performed by flash chromatography on silica gel
Sl vent (&;exlaﬁmordxpmtyl)l{zl-us (mHapmolsz%)([m,zt]exsdiazoms;-yl]-
gaver Za s - 0 I)[ 12 iazol-3-yl]-
m?rl& Qﬁ&ﬂo tha el% mL),

%h le'ilonh 6@5‘ 31%7

mlé;ﬁgf aps; 9L6 o(l Na ? g d?H%Jr%lgen(zégP dchl?f (5?[{;8 mmol)
wqr?_gaad i@p % was 1 grh? a room
température and tlrred or 30 Tainutes er mtroge atmosp ere. The s lutlon was
then treated 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% NaHCO; (10 mL, twice),
then was dried over Na,SO4 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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Exanpl e 8
(6-Fluoro-ryridin-3-yl)-{3- [5 (I Hpyrrol-2-yl)-[1I, 2, 4]
w@2@ditze2st - 3-yl]- riperidin-I-yl}- nethanone APEIT/RE20064002047

of

3-[5- (I Hpyrrol-2-yl)-[1I, 2, 4] oxadi azol - 3-yl ] - pi peridin

e hydrochloride (50 ng, 0.2 nmol; prepared as

descri bed in the Exanpl eERfdle.6 6- Fl uoro-nicotinic

acid (32 ng, 0.23 mmol), EDCLHO (56 ng, 0.3 nmol),

2 BTt p By TR RIMTRE-byRoich 541 0041083110130 1R SipRHBIn 1 -y13-
fnétangM E yp\{/va[s stl?}r,ed oggérn gr!t at1 ro %F&p 1oyl
terrperature under nltr@g,@n at npsphere. The sol vent

was evaporated und r\ uCed_prlesgure. The residue was
diluted with vvater ndNet acetate (10 ni),
t hephases were separ at ed an he nic | ayer was

Théasphafduid ths Nachakdd t%hlo‘@ﬁl olthe protellh@RRcrifed il "tlieeﬁxaﬁﬂﬁé 5(F),

stahinSPom EY ARG AlgyRB1-0fy1 ez g x&aiouzn a;pl[ Iﬁ& %ﬂy%hioch oride
| mpo was

(pRb&red 4k deldited In S(H) 1ﬁ'@ﬁo
ﬁ%i@%%%@%@ %ﬁéﬁ‘i%f &ﬁ@am”%ﬁei s s

gAY l342 (MH+) . 1H NWR ( DI\/SOdG
HVGR (XISa) oot BA0T by b B Db T 7 T TED2L12 (o,
2H)pel@6 (d,H)ED; 8.303dd,dd); 4.5 (mer9BI; DS (nidps, 181)3044-8dl3 (m, 2H);
3.05H)m, 14)22.101m, LH);;1.%-8.74 (am, 2H}) 1, 5Bd,6HB. 21 (m 2H);

3.13 (m IH; 2.19 (m IH); 1.97-1.76 (m 2H); 1.65

(m IH. Exanple 9

(4- Fl uor o- 2- rrethyl phenyl) {3 [5 (I Hpyrrol-2-yl)-[1,2

CAMEATEL S AOE T R -

escrl bed in the ExarrpI@ 8, usi ng

4-fl uoro- 2- et hyl - aC|d flas acid of choice and
starting from 3-[5- prrr
2-yl)-[1I, 2, 4] oxadi azol - 3-yI Lne hydr ochl ori de

’Sl;hé 0oRp aﬁﬁﬂwa§ ﬂf&%}g'ﬂfaﬂgﬁ{ B thd'Bro oe ussc;*f@l@a b ltl];le Eg;?;nfle gﬂ)
(P er %ﬂﬁ E!gf 3’1191 1§@} E@Ipo%Was
el %zx R

% ‘zY mPIlliﬁ&l\@eIe )6 8@11(1& 0d1 ):0dS (BS+)

ga\mm/a H; 7.15-6.92 (m 4H); 6.30 (dd,

'HINIR @DMSO( dn),bﬁ‘r (pnmi) 128379 bgnily;,7.4Hdd, 3H327.eAddd,| 24)); 7.12

(dd3 1PD); B.989dAMHRH).30 R4 H)s4.28 i, 120)19.860m,| HY); 3.32 (dd, 1H);

3. 19(&@& 1 HA23.08 m2 HI); 211.95@, (lfH) lb% 1. Fe@u; 183 (m, 1H).
(3,4-Difluororhenyl)-{3-]

ryrrol 2-yl)-[1, 2, 4] oxa yl']-piperidin-l-yl}-
met hanone 10(A) (S) 3- %%6% ? pi peri di ne-

(& g%f%r Rty Sy P b“&-éwliﬁnéﬁlo%'ﬁ%% Pl Eerinaon-

N N N X
H | L
N F

A mixture of 3-[5-(1H-pyrrol-2-yl)-[1,2,4]Joxadiazol-3-yl]-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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8.30 nmmol) were added dropwi se at 00C to a sol ution of
(S)-1-Boc-pi peridine-3- carboxylic acid (2 g, 8.72
woreb)23267 chl or of orm (40 ni), under nitrogen PCT/IB2006/002047
at nosphere. After stirring 10 mn at 0C, NH (gas) was
bubbl ed into the solution for Ih. The reaction mxture
was then stirred at roomtenperature for 3h, 5% NaHCO

phb&s Jwehe Sergated add thet digarid B3/e5 Wae MesBEPATtANGCOT N G mLx2
tindsP & Grid BYRE NABSOS Hvaforai i o5distResitidbatc@uddthressure gave
a GYEPYIAL & ifleQAYrREh BARBH Bablly G §1H5éjgél 'a;ﬁleht f)é’a?oleum

was Used for the next step Wt

@HY"'@ !'ng B be@%[@gﬁf} 'éﬁfnYrb%Eng?@@Ps (ESH
eridine-_ 1- i.c aci

SRl OO a0 BB RS R EEAP IR e 8 g, gm0 721

(dgerdH); %elé (ddatd); cﬁ%mdséHa;té'é (d& Hs &34 (oanl BB 3.81 (m, 1H);

34663 2B (wa”Hxrilad (pi Péy, 2dior(e, 1Hg:ak- B’()-ﬂy’ﬂﬁ (&0, 8&0)p1.65 (m, 1H).
tert-butyl ester (2 g, 872 mol) in pyridine (20 ni),
under nitrogen atnospherBxaiple® stirring overnight at
roomtenperature, ethyl acetate was added and the

(4 F0hdtb! 'Meﬁ@ﬁgﬂ@xzﬂg@- —EIIH %91{61%1)([21 A4 d]@ﬁ&ﬁazoﬂ?eylp ﬁ§1n—

§ at ani cs were dried over SO
1%12 (ﬁgiﬁg) and evapor at edoI@ dryngss under reduced

pressure. The titl nd sed for the next

step w thout furtheﬁpuerflcaio i el d:

quantitative;, LCVS (RT): m thod A); M (ESt)
Thgaébﬁl d \zaaslﬂreﬂal@&/'ﬁ]low&%(t@ procedure described in the Example 8,

usfng)4-Aubl: Wearhankia £4oydid opid Sfcb dhRerdrif @ HRRK ¥l 1 1-

e chlorlde O(p¥ega1{ed as defcnbed in

py %LE;},A Qg d1§z°‘c§1~ -%l@
a)}gag by flash
il @gf %ﬁ&ﬁ% i ?Aéiiem 3@1@%68 e

%aY@@l{?céé pr®Htke to afford the title conpound that was
HeNER {BMSOhds)néxippsd)ep2.02 (hbouyt1H r7|;2?e(m,th) f1.t26i98(m, 4H);
6 30 @ 1466 i(tabi, &T); BCNG( BT)IH)2332 (@i 1. 2ba.98)(m, 2H);

s(HDtD.19quE 1M)71. 93447 n( ml)) 1.58 QD) H). _
(S)-3-[5-(IHPyrrol -2-yl 2, 4] oxadi azol - 3-yl ] - pi per
|d|ne | carboxylic acid t | ester A mxture of
(S)-3- (N hydroxycar bam r}rﬁlg{g}n)?l )Iop/)l peridi ne-| -carboxylic

I [
G, gééfl}mr&@éen-‘fﬁf B PPy Pl Bl R BB -
182 ny, 1.6 mol ), HOBT (0248 ng, 1.6 mml)
EDCLHCO (0.47 g, 2 @ and dry trlethyl am ne
(0.461 nm_., 3.29 i N dny Y (4 nL) was kept
under stirring at anbi ent tesn e for 20h, under

ni trogen atnosphere. The reacti on m xture was then

lO{f)f | uxed (g)og C?a?baaz}{l](gyl-prllpeerl 1ne~1e carboxyhc acid tert-butyl ester
Triethylamine (1.21mL, 8.72 mmol) and then ethyl chloroformate (0.8 mL,
8.30 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, NH; (gas) was bubbled into the solution for 1h. The
reaction mixture was then stirred at room temperature for 3h, 5% NaHCO; (aq) 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
(MHH).

10(B) (S)-3-Cyano-piperidine-1-carboxylic acid tert-butyl ester
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was evapor ated under reduced pressure. The residue was
diluted with water (15 nlL) and ethyl acetate (15 niL),
wao b@eptRSes were separated and the organi c | ayRCT/V#2806/002047
washed sequentially with water (10 nL, twice), IN Na
CO (10 m., twice) and with brine. The organic |ayer
was dried over sodium sul phate and the solvent was
I enoRledphorde bx yhlatia (802 gy 8.73 rﬁﬁ@l)d&a% ddaed dt@svlse at 0°C to a
soPt{onf bﬁ(B)chfr’bﬁ% 1 STBLQI ARy S labidCRridRtyl Sdisterd g, 8.72

mﬁl%'i)rf?ll ﬁﬁ*ﬁﬂlﬁ‘é dé}crﬁfr étn ﬁéi’ Ih¥er StiinBWvernight at
robirl fefreiRAU Z%gg}s 2 d@ Hgl E&é}%‘%‘ ash?%zggl 10%
H i . 3 cS we 0 dium
subpthicandare, a ) ;—é@ et éﬁog%%%z]g?ef réﬁt e Jin%&n?i was

e

us or’othf eXt |sjgp ﬂ g 1° 011 oxadi azol -
Yiel éi“?%ltﬂtﬁ*é‘l% M§><(W)c44 |Iﬁlnt@{1?t i1 Né%ﬂ“@$+)(gﬁvm9/2g2111
(MB35 ol ) in dichl oronethane (5 nL), 1.5 nL of 4N HO

(di oxane solution) were added at 00C and the reaction
10¢CXt ur e WE3-3aN-Bliydrbxtycarbamimidbyl)-piperidarpbrabuxgicandtid tert-

stirred fityl28teh. The sol vent was evaporated under

r edU&%Ghﬁbﬁ%&“{SPﬁc?a& Betidligel]Ldaki®xGARRING 3t M- i(€.8 g

8. 79 nﬁrﬁol) %}1\9@@5 HyGaxy18hidd & ggf@?&i {%{r{? 2 HWOD in
duced
1%1 affo Pgl ‘%fmp #Eg aSIfled fn% flie negx%rs ep(W1t utr,r E‘:furt(lzleer

b e GRS D AT LBl oL 2

‘§ben3| on of
(S)-3-[5-(IHpyrrol-2-yl)-[1, 2, 4] oxadi azol - 3-yl ] - pi per
10(1a) ne hy c(SMF[ISC(ﬂHd%yr(CSQ yﬂg-[l 0 ,A3&xadinab))-3yhl-pipgridine-1-
di chl or onetvxgBc a&Gd mdr)-putyt estérhyl am ne (145 nL, 1 nmol)
and 48, fix@lirt | afo() B2ty liroshit @birSienii&A)-FlperiQind- MBa@bdxylic acid
e/ agdee odr gPW6S finddl), péfré& A EREEAINA T EikbBleVAG(C), lH-
yﬁ‘oié)%grbh maram@t 1823 el”@eﬂ}%g eORY S(QM red o6

ED PHE ‘@ af E@% %6? Ht 59 r}ﬁ%?sl) in dry
d1 ar t tﬂR{ ?ﬂd i;téng dag) eI eq\ﬁc'g E? under
}S a {on 1§1 th%r% oL a.mrlj solvent
quvﬁve%qrat I’r’é‘ de REESHifer hmaa%w WAt ddyah Srth wer (15 mL)
and rileyl acstaie 61 Ie)séhﬁ @haser evere (gpaipied @k the exgapip layer was
washed Wq@mtmﬂat\wgh aptey (1& L, dwicgblIN Meafe@t (IPembotvege) and with
brige hElne orga@layer $ps tiuedibyarsddidign $r[]jphafte artdethb isblvent was removed
undanpound. to ¥ivel dtesidddtHamwas @urifibd By flastpehidhidtigrapByRsilica gel,
elueR® )petr@le&ﬁ dﬁhdi‘/ ety hbasgte Q1) td/BivieEepure avie coinpousdb18 mg).

Ylélﬁg%ﬁ%, L (m @sdﬁm }M&ﬂ(&p Méasiﬁzl% %age %Is/z 1) gMH+)

s (G <Sf & <éﬂ§)§‘%05%alf £ it %qaérfﬁlaé
%4 ;3]:%1*' n(]{l - liﬁglg[ 2‘4;@5@%2%? %ﬁ?ﬁ%}%&l'

pxyl (ﬁ ‘gltl’qy pq{eq(_ ]|1 g, 0.35 mmol) in’ dichloromethane (5 mL), 1.5
mL of 41\$/I—?C e

1 (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-+).

of

10(F) (3,4-Difluoro-phenyl)-{(S)-3-[5-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-
yl]-piperidin-1-yl}-methanone

38



nmet hanone H( A)
3-[5-(IHIndol-2-yl)-[I, 2, 4] oxadi azol -3-yl]-

w0 eentsne- | - carboxylic acid tert-butyl esterP@I/1B2006/002047
m xture of

- 3-(N-hydroxycar bam m doyl ) - pi peri di ne-1-carboxylic
acid tert-butyl ester (0.3 g, 1.2 nmmol, prepared as
descrd @Qﬁbpbﬂsﬁ%@ff(ﬂ)% @)H ﬁrtb‘i'l Wl@@ox&‘cﬁﬁzﬁ@&ﬂl]-@pemdme

hyﬁfdcﬁlo@i@ie 289 mgl g%S‘Hﬂ% A 9 etg?n el(5 m{lgilé lamine (145
L di 1 Hitrol ddded
e n;ﬁ%;;g@ @%@ﬁ@e g s
Sﬁ%@% 3 59 i ot ?aa%?emth

& Wpts SyRayal garae ef¥fle Weg swashed
suhasﬂuertﬂyew Rieh @0 selp 2 thine); %ﬁ at ot Panl-ctyigglethen was

drigd Vel i Wﬁp¢raﬂeﬂwndﬁnmdvme¥65§m ﬁhe ciugle gep purikjed by
flala 2tDOBAtADapty, (silivacee), chredt péttdlebm ietier: A¢RELEgat afford 49 mg
of iteytitte smspadmided over sodi um sul phate and the sol vent
Yieds 48%n@ad sofidg imp-atégt@; LEMS YRTR 6.42smiil@viethad QSIS (ES+)
gabdifi/3:1389 g ifkpsh chrorrat ography (silica gel, eluent:

S

hydr ochl ori de The conpound vvas repared follow ng the

procedure described in th@mlakbl e 10(E) starting from

3-[5-(IHindol-2-yl)-[I, 2, 4] oxadi azol ~3-yl ] - pi peri di ne
(4-Fldoraghbuyy{ B  S€tHdnddr2-y it 214l esidizol-pryélpipenidins! -y1} -
mallesone bed in Exanple H(A)). Yield: quantitative (white

powder); LCVMS (RT 06 cmNn (l\/bt hod A); M5 (ES+) gave
mz: 269.1 (MH).
(4 FI uor o- phenyl ) - {3- H5- TH— ndb [)-[1, 2, 4] oxadi az
-3-yl]- plperldln 1 yI} e conpound was
d faoll d d h
11 eﬁg{: l%oﬁl%wkgﬁ) lr2091eoxle{crhgzcﬂeSiglr]—lp?peendllrye { cgrboxyhc

2- (3- pi pe dd‘ieﬁ b&llxllest[er 2, 4] oxadi azol -5-yl ) -1 Hi ndol e
A hyiettuye hofo B (Dehydroxyrarhathisn Cd’é)sldpélﬁxﬁue-il reattosylg saepd dert-butyl
esteX BPB. gPurl fmmal,i prepakd t dve déscnibéd donPBramplews(")), 1H-indole-2-
cadex§ies arid (g d l12snaiy, GIOBDY0.APhy 1 emsiol), EDQHCI (0.71 g, 3.7
mih6l) 4eddry BERANG:63AGRE!3. B nfholYiie e adedit i (08mBP niad varmed
at A 96 39 %&nu e a(BT&OWZVez véH ”H{e'\@otl\l%h@l \}%b fafedtinder

. &8 s% s ethyl
— tl(-{é’ig/‘ ‘g% %%CF gb w1 e ?’ le;:flrfed

€9 yer3W§s7drge Ban(i ent Geq_lo under
. Vaqum Q_gwe a resgd erﬂla‘q s pugﬁg yélailg chromatography (silica gel, eluent:
pettgleumpitharigdryd aeeﬁ@tﬁylt 1¢ gmp il pwe titleicpmpernd(lZ0mg | 2, 4
Yi3ldx Ao pOMBERT) 67 migr(Mibithod 4); MS (ES+) gave m/z: 369.1 (MH+).

11(B) 2-(3-Piperidin-3-yl-[1,2,4]oxadiazol-5-yl)-1H-indole hydrochloride
The compound was prepared following the procedure described in the

Example 10(E) starting from 3-[5-(1H-indol-2-yl)-[1,2,4]oxadiazol-3-yl]-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 m/z: 269.1 (MH+).

11(C) (4-Fluoro-phenyl)-{3-[5-(1H-indol-2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone
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met hanone 12 (A)

(S)-3-[3-(I HIndol-2-yl)-[1, 2, 4] oxadi azol -5-yl ] -
w0 p@entxtsne- | carboxylic acid tert-butyl ester HAEEIB2006/002047

conmpound was prepared follow ng the procedure

described in the Exanple 1 (A), starting from

| H i ndol e-2-carbonitrile.

(S) T8e[ Sorhpdimkingak - grephned [ folldwidgoxhelipaaddube Weberibiedein the
Ex | - ¢g¢ Oxylubi‘ﬁ aci gl.cb pigcadinys-ye st 2] agiaseslyl)-1H-indole

fﬁeﬂhe b&? @1@ Exihid] 1 YRk AREENLOf the final
i%gé k/iiﬁéj sh c tgkll}f)ﬂ }M%h(ﬂyﬂcaﬁéel b@l&l@sitﬂ:xane

g 915
“??‘ Wi laﬂ'n%s1§g%bs>mezf§a@4@pz;§dnm@;oagﬂ .

P&é’édi?rez@\é E&)- bed in the Exa é‘{)% g7
HfNMI& (WS@@ar§|@pmhd&042@wrgl 1, 72 & ddDaZ oB-Ed l?;‘)‘ 48
(di2BBr 7.8 dd, 1HDa7 BOXsHd,d Fc 73 (ed2HutylB (ddd.ev); %h% 1H);
3.85uantia3.38 &dd, hiyh 236l ild)n, 2HING2S K) 1HR.20080-hi78 (m, 2H); 1.65
(m( Mgy.hod B); MS (ES+) gave miz: 269.1 (M+). 12 (C)
(2 4-Di fl uoro-phenyl)-{(S)-3-[3-(lI Hindol-2-yl)-[I
, 2, 4] oxadi azol -5- yl]- plﬂg@ﬁlbfyml -yl } - met hanone The
conpound was prepared foll ow ng the pr ocedur e

e, %i oSehendr O RSS2 S LR R S piperidiad-
PR¥chl ori de.
(24d|fluororhenyl){(,§) 3[ °I i ndol -2-yl)-[1,2,4

] oxadi azol -5-yl]-piperidi g,,', anone was
obt ai ned pure af f as cc') u tography
(silica gel, elu roI eum et her

Y|eId 3%(vvh|te SO|Id) LCIVS(RT) 7.13 mn(l\/bthod

Bt B zv%-lﬂé%wﬂii MRS,
éf 7d€)°““f|’ajé]4:l ?P ﬁgﬂl 5 %ﬁg tgg égﬁ%%cf_&ﬁes@%g in the

bt ; 3
(S)(Mc{ @dcﬂf?ewﬁ 4éo>fa51w(zzlrﬁwrmmdlsew}r°ﬁﬂ[qu ¢ 4] g tert-
butyl esterdwsd Ysegiwithepi et pyrifijcatipidpt hanone 13( A)
Yidd[ GudnBikktRyr(bmoin Gﬂ);IL)CI‘{/IS (RT;,] @ﬁhmlaz(Met@cyAp -MiSp@&iSriigave
m/pe3d9%- c@Hexyl i c acid tert-butyl ester A mixture of

3- (N-hydr oxycar bam m doyl ) - pi peri di ne- 1| -carboxylic
1238 d t er b-sy. ylpiestae-36-[ 5 2a]oxdRBoNBBI)- 1 HMiRRAE Bfdrashloride

eg Ebg&n@w (&@s) regﬁ‘e@yfoﬁé%% 3n& GirBesinld WedGiRd in the

Examip ’_{gg ol 3= AR 1R dxadiazol-5-yl]-
piﬂ):erl e~ oxylic aoid tertr(%utyl 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)-{(S)-3-[3~(1H-indol-2-yl)-[1,2,4Joxadiazol-5-
yl]-piperidin-1-yl}-methanone

The compound was prepared following the procedure described in the
Example 1 (C), starting from 2-((S)-5-piperidin-3-yl-[1,2,4]oxadiazol-3-yl)-1H-indole
hydrochloride.
(2,4-difluoro-phenyl)-{(S)-3-[3-(1H-indol-2-y1)-[1,2,4]oxadiazol-5-yl]-piperidin-1-
yl}-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 m/z:
409.3 (MHH).
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mol ) and dry triethylamne (1.1 n, 4 nmmol) in dry
di oxane (8 nlL) was kept under stirring at anbient

wao eoppaeRsure for 5h, under nitrogen atnospher ePCIE2006/002047
reaction m xture was then diluted with DCM and washed
with 5% NaHC q 3 and brine. The organic |ayer was
dried over Na SO4 and concentrated. The crude was

"NV |(BAIS0-d), Ia el11(6t7l et THRCMG5 VB OHIR07.82-9)43t @n, 2H);

7.56-798 nﬁ%@{)fmpg njmmed(éhp Yhm. Bg’lédd [1€B15 Ry BaRAS 231y, 2,29
(m fﬁf § g]q ridi ne- "1-carboxyl’ic ‘
dter but eltnér yle % LCMS (RT): 3.18 nin
(I\/Et hod A); I\/IS (ES+) ga 38.06). A solution of
{[(hydroxy| m no] [(2H-I';fs)?§7a|"%l’i%I1 - 3-car bonyl ) - ami no] - ne
pi perid - c acid tert-butyl, ester
(4(qu<y2 ghenyl)g3- M%H)PY&??&I'@ rxlﬁih%hmaﬁ@qu@ -¥-DAperidn-gg} -
meth@opei n di oxane (4 m) was refluxed for 14h and then
the sol vent was partyal y\ r enovied under vacuo. The
solid precipitatedN\ S In af ford 360 ng of
the title conpound Yield: /( solid); LCMVS

132(%) 3. 15 B ML 0o A M E dlgtzog-i-ﬁ]—plpendi:;’le-l Sirboxylic

3-[5- (2H— ¢ tesdredestes - [ 1, 2, 4] oxadi azol - 3-yl | - pi peri di
A riaixtyrgr of BHOF-hytsoyrarteoripodayd)-pinerigined aagkpxyip | asid rigrt-butyl
esteh €0.6r % Rty nenade prapateddasi destiibedEnadiCe), 2HE)yrstae-Biaagboxylic
acfd @23 mg, 2.05 mmol), HOBT (0.31 mg, 2.05 mmol), EDCLHCI (0.59 g, 3.08
mof)2mf Ay pistddahnd(y/1)mL) 4 BnddIpiedtyaiietand (Y ki) pifdiebtinder
stif@ng -t %ﬁfb@&ﬁytbmge@airg fofrdh; i nRfdgeh AtRSIREEATES reaction

&ﬁﬁ@ W88 Bl aTRlP DENG Ahll B wittti s NEBEO! &l Whidee Th

ork “if A wssegé”dte@ il ihe Bed on
; }g &len :ﬁM t affo of % -{[(hydroxyimino]-

i -butyl

esﬁ%p L «SEE 11101 éﬁa% o Wa”%r’f{)% o).
desﬁ sejation Af 3+ H—pygemq) -3- carbonyl) amino]-methyl}-

pigeridser EIGPJ}byKﬂancl@ tyntﬂauml ezten](ﬁ ﬁaog,alzéft ngngl) jangd; ipiethythmine
(048 nhly,03.08hhomilplin diprepadadLhwas esfbrict dor 14h ardkethEx drepiodvent
wak3(aBjqlly derroved aadéromcad. THeesolidraécipitatpdbuasl fiared to afford 360
mgef thetifle dofyofildash chr omat ography on silica gel

!
;{214:1% qgvefﬁ (wlﬁ@ecféhdg‘l\/%@w &ﬁﬂ )365(;5%&1%1\?]&%8& %Aﬁ)ngm@y@ gave m/z:

ES+) gave mz 3422(I\/H+) 1HNIVR DVBQd 6) d(ppn)

IBg‘%dGO (S az 31 -yf) ] ad1 B -3£ %chlonde
(‘)m p o ) g escr1 ed in the
ghg(Eg P‘H)‘n aﬁ azp -y’l 0 a azol 3-yl]-piperidine-

1 qasbmcybp ﬁplddm&b i ﬁgﬂs dzrbExany e)13(4))
Yisld; ql}miaaﬂwaz(whli@pwaerb c( 9| v min (Msthed Sres+) gave

m/en2@fold#as prepared foll owi ng the procedure
described in the Exanple 5(F),

13(C) (4-Fluoro-phenyl)-{3-[5-(2H-pyrazol-3-yl)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone

The compound was prepared following the procedure described in the
Example 5(F), using 3-[5-(2H-pyrazol-3-yl)-[1,2,4]oxadiazol-3-yl]-piperidine
hydrochloride (prepared as described in the Example 13(B)). Purification of the final
compound was performed by flash chromatography on silica gel (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 (MH+).
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using 3-[5-(2H pyrazol -3 -yl)- [1, 2, 4] oxadi azol -3
-yl ]-piperidine hydrochl oride (prepared as descri bed
WO poobhes2Bxanpl e 13(B)). Purification of the fiP@l/1B2006/002047
conpound was performed by flash chromat ography on
silica gel (eluent: AcCEtpetroleumether 3:1) Yield:
54% (anor phous mhlte solid); LCM5S (RT): 7.07 nrn

"HONRAR dlv@o ﬁ)) EV (mbz 180 MH% 2H) 7.23
a4 Oé{ 1311{7}3 nbrlH)lBkm (&d% )ér)g 27L 9 ) (m, 2H);
7% A,

2{0 330311(m

2.19 | 2.00-1, 76 '2 1.64 I H).
Exan‘plelS(m H); “Pralfo1d Th H) (m IH)

Di fl uoro- hen {(S) |ndoI 2-
GpicRidirorerBhemty [ Cpl eyt y Dy 2ol pipiperidin: -y
metbansoand was prepared foI | ow ng t he procedure

described in the (C) starting from
2-((9)- 5p|per|d|nN3 yI zol -3-yl)-1Hindo

l e hydrochlorlde (prépared de bed in Exanple 12

(B))
TheFORPOIRY WEF &7 f lo ths %ce F‘Fﬁrqeﬁﬁ&edznﬂlﬁ Exgmple 5(F),
usrn@x adiZako(2Hpyrapol- Jaxadjaz 3mé1 pipgEHAS was hydrochlonde
(preparsilne demuroed af therEXalnavém 1H@) murlﬁhatmmtfdm &ipalycompound was
peffeithedlay flash chebmetopraphAy Qiisilicpgtt @luenmAeCidpeBolehm ether 3:1)
Yidide5d% (ha%xpmstmeordm)  LOPSTRY: 940 Gnin (M3Wod Q) MS (ESH)
ga*?eﬁllz ra d Q; M5 (ES+) gave niz: 409 2 (MH).

? p?n Fi@fél 10} ?ﬁ)(? 5”( 37 91-649(¢h, 21);
19

i géf’ﬁ)o,d%j@? 11 (m,
h]%( d;l?n 331(m IH: 2.26
m 202(m||—|) 182&”11”4) 1.67(m
I H). Exarrpl e 16 Exampe
(4- Fl uor o- pheny Ig} 2 (IHindol-2-yl)-[1,2, 4] oxa
3 érlalﬂubrcsplwn]yl)p{(ﬁ Bt[dt riHrmglrﬂ}fl -yhei Rafexesliaznl S sbhpiperidin-1-
yl}AaEtlranemmred follow ng the procedure described in the

Exanple 1 (Q), startlngfrom
2-((S) - 5- pi peri di n-3; m) Mr 3-yl)-1 Hindo
| e hydrochl ori de e ar | sc e in Exanple 12
(B)).

(4- Fl uor o- phenyl) {(S) 3-[3-(IHindol-2-yl)-[1, 2, 4] oxa

Thglcgﬁ%l P’?d Ppeg%%r fgth 3&1& ro@dd?gﬁ dg?l ’[‘BQ tE@'aJI@l%ﬂa (©),
ure
e P U i
Met hod E ave

O b 31&(&@@@@@%@ i eQr)x 55 fh%m%n ig-1-
yl}-pietharom wag, obtpiped puasg aftay {lash olr@tqgfgpwsﬂma gel,
eligntt AcQht: pétholeum othet 3d). | H) ; 4 27 (m IH; 3.78 (m
Yi¢ld)) ;13%. Ghifedsblid);Hnp =83.9334°C ; LCMS (RT): 7.11 min (Method Q); MS
(ES+) gave m/z: 409.2 (MH+).
IH-NMR (DMSO-dq), & (ppm): 11.70 (s br, 1H); 7.64 (d, 1H); 7.53-7.42 (m, 3H);
7.28 (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).
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(m IH); 3.30 (ddd, IH; 2.30 (m IH,; 2.01 (m IH);
1.84 (m IH); 1.67 (m |IH. Exanple 17

W@ 200h112826D- phenyl ) - {3-[ 5- (| H i mi dazol - 2-yl ) - [ | PQT/I82006482047
iazol -3-yl]- riperidin-l-yl}- nethanone 17(A)
3-[5- (I H1mdazol -2-yl)-[I
, 2, 4] oxadi azol - 3-yl ] - pi peridine-1 - carboxylic acid
tert-butyl ester A m xtUEga®ble 16
3- (N- hydr oxycar bam doyl ) - pi peri di ne-1 -carboxylic acid

4tﬁﬁ$robgg{e)ﬁkfp 6{%% rﬁp@lﬁﬁn(%&)%lﬂ?%mxgaz O?P?gﬁdplﬁec‘udm— -yl}-

car oxyllc acid (116 ng, 1.03 mgl), HOBT (161 ny,

1.05 mol ), EDCLHO (0.3pnge 1.550npwdy) and dry
triethyl anine (0. 05 ) \i phdry DOM (10 nt)
was stirred for Narrbl ent nperat ure, under

nitrogen at nosphe The sol ution was then

concentrat ed under vacuum and the crude was purified
Thereomipousd vege preparaddiotlowingnhe hrocethwe dejcribed ai fherkkatgde 1 (C),
starting fird@n {J-((By-Grpdperidim-3fl-{ | LR\Aoxadiataldiyd)- PH-indole hydrochloride
(p@atedmyld):smmﬁi ExareplbyR (By)pi peri di ne-1 -carboxylic
(4&qu&otpéhfeh Ess(ﬁ{-n{dalatﬂ) (B2 Hoxla@B01(539)] - pigerRiin-TLy1} -

métiidRedy obt ot) afBR VRIS umtodhrdma y)(silifa gel, eluent:
A @h ether 3
S A e P

. ) and Dl EA (0.043 ni,
Vi TS0 200 DLEA 10,045, 83 Arel) o

(m, 36 ﬂa%lém L el 1) 6B atm.oltl); Bydrms dbii g6 &dduitDe3 .43
(s dHDiB-p0 Edsidp il Mxit2e3) Guni 1dH); QA4 (mwll Haxck. 84 (thy 1 HI); 11167, diRY).

to afford 43 ng of the title conpound. Yield: 45%

(white solid); LCVS (RT)Exat@®17in (Method B); M

(ES+) gave niz: 320.1(MH).17(B)
(431hérophbhy1y 93201 H2m¥dazol b-yB- @ P@%Siﬁcﬁéﬁl 331 plperidin-1-y1}-

méth. Qﬁ,hbdl ne trifluoroacetat é.
H 11 m dazol e-2-yl) - N[1 &hfl] oxacg azol 3

-yl ]-piperidine- 1 c e id tert-butyl ester
(40 nmg, 0.125 mol Npré affedYas scri bed i n Exanpl e
17 (A)5 was dlssolved in EE;;% xd TFA (1 L) was
added. The solution was stirred for 30 m n and then

soI Vv s title
éonpound%ggn g;ggﬁg@gﬂwgﬂ@ LA EE e
her tat ive al ourI
year, oyl) Sk fqﬁ ester
(O -8 &E%E/’?EE ep:?r %m}%eiicx(xﬁg Hg a)mpﬁ\(?% é Ha—lla azole—2-
2Xwﬂ+1%%% ien |1)0 @1 qhﬁ@#ﬁém mg, 0§ mppol), BRELHEL 93 &,
g‘é‘@ﬂﬂiqﬂmmi( 29 mhe? A% menel) indry HAAzeY) was
Stllirhd &0t ‘era( arebignt, tempeatuenp idenastregidedimosplgre t Ther sadution was
themotancemrated under vacuum and the crude was purified on silica gel (eluent:
DCGM[ SMEOH: 2031 apohffgrdy 196 [the 20f4]3%@@dﬁ)&@itﬂiﬁo}’-'[ﬂlfpinﬁlﬁﬁicﬂe-Z-
carbbgyly-binfihd] hEBFIS AP i diRy- ERAMBMYIAS aSidSEeHLIEH dsferetyal®! 299%:;
LCMS (B1): 22510t Métﬁé/d BYINS (£8%) Q}ve 192295 THPINIHLH).

A solution of 3-{[(hydroxyimino]-[(1H-imidazole-2-carbonyl)-amino]-
methyl}-piperidine-1-carboxylic acid tert-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 filtration 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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dry DCM (2 nlL). The solution was stirred under

ni trogen atnosphere for 2h and then concentrated under
wo awanea2sPurificati on of the crude was perfor nedr/Br006/002047

flash chromat ography on silica gel (eluent: DCM MeOH

20:1). The title conmpound was obtained as a white

solid (35 ng) Yield: 81% (anorphous white solid); LCMS

(RT) 5.58 min (Method Q; M5 (ESt+) gave nfz: 342.1

e i T O ST

%
(m ’3| 5? gg’%}l-i )= Aﬁ sg &o’l- ~¥1j-p 3108 ylic acid
Wé%)t%l Qng %pr%;?ar as %::gchbgzl érg EE %3 (A), was
digsqlvad iz P ERYIFA Gols). s addetl g R rel Hiq) yaq firgedgipr 30
' mE@é.tB%theﬁomwgﬁf%en@ Pl}vaCHBmﬁar%Y?e @?v téomp@un as a
CO@@ﬂﬁw WwalkkiClp e perdawitheut purificatioper i ment al
Yipldo gueniitativeesoloudess gumsl4RBdRI)( ¢p) nsingMetheg BdoMS (ES+)
gage fff:(L2PLI(MiEH9Z 0l - 2-y1 ) - [ 1, 2, 4] oxadi azol ~3~yl ] -
pi peridine trifluoroacetate (prepared as described in
17g$)arrpl e X4(foroahenyd)43- [d}ﬁlhﬁmb@ww 2,8 1uxadiags-3 -yﬂ
i fi catdienidi@s -y er;exlgggggeytrlturatlonfromdlet yl
o%%} chlor d ( O 13 mmol) Was d t? sf E'ed soiutlon
t

eth el
oféiagfé é %Fi?a_eﬁ él @aﬂa\{; }_‘{tggig%“ @ g\i\b? etate
(prépared as 11 ) in
{%%\2 CI m zyas Se° 9@’%?961’6%%212 then

cop ted 1 ppdgrRy 13"1 ficgliem 0 . WiR p\qfo e@,rby flash
chyomyatograglpy pn g,glc@ngel gp,l}lent? 12/171\/12&1{9 2!—3 he tl gor(n@pund was
obtaif)ed a8 aghifawolidis n®)45-3.08 (m 3H); 2.29-2.14 (m

Yitld) 31%. (aroiphbfis (whlteasidlldEMMBe(RﬂQ 5.58 min (Method Q); MS (ES+)
gavd ®)z: 34p3-(MHH#).ndol - 2-yl ) - [, 2, 4] oxadi azol - 5-yl ] -

IHI:Nm{ (OMB0-dy,343K9; 5%bIM):-8. §(§”@§P|1H)4‘7¥1|7) (JAEDARNPBE (s, 2H);

7.2 er{"aﬁ{)%%ﬁ ‘in)Oﬂ; B@Wid“@i}i) ?29@%8‘36&51[2@{) 2.22 (m,
159 g_ % 47 starting’fr
- ? ) - |per)fd|n 2 4]oxad| azoI 3 yl)-1 Hindo
l e hydrochl ori de (prepa gfscri bed in Exanmple 12
(B)) and usi ng 5- Met hyI iez e-4-carboxylic acid as

th d of
(315fhgn ey D ol Hbinyityaqh2 4] ancizapl-Bsiryiveridin- -
y}rmpﬁxandmm [ -yl}-(5-nethyl- |soxazol 4-yl) - met hanone

was obt ai ned pure t ero‘fNI ash | utm chr omat ogr aphy
(silica gel, eluen %F(\White powder);
np=163- 164 C LCI\/IS E%%lm Fthod Q; I\/IS ( ES+)
h%gl\é]%crcr){nﬁopug ain di_ﬁoHc_)l-g/ll\'%t Sexpoﬁﬂngnt?fg?sK e dgpcribed in
Example 17(C), startmg " from " 3-[5-(1 -1m1dazol 2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidine trifluoroacetate (prepared as described in Example 17(B)) and 3,4-
difluorobenzoyl chloride. Purification was performed by trituration from diethyl ether
to afford (3,4-difluoro-phenyl)-{3-[5-(1H-imidazol-2-yl)-[1,2,4]oxadiazol-3-yl]-
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-ds, 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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7.51 (d, IH; 7.22 (dd, IH); 7.12 I
IH); 4.27 (dd, IH); 3.80 (ddd, IH); 3.6
w@2eh8A33288 (m 2H); 2.48 (s, 3H); 2.30 (m | H) PCRIE206/002047
(m IH; 1.88 (m IH); 1.68 (m IH. Exanple 20
(5- Met hyl -i soxazol -4-yl)-{(S)-3-[3-(I Hpyrrol-2-yl)-[I
, 2, 4] oxadi azol -5-yl ] -pi peridinl- yl}-nmethanone The
conpound was prepared f@d.mMdp t he procedure
described in the Exanple 4, starting from (S)-3-[3-(l

?L ?’%’gﬁ-’[&d lz)-}(%ll[ie[’% gr cf%ﬁi‘a@gf §§g rplgergﬂﬁjlligig%r}légﬁﬁsicgsafol-
%X dus:C ngh5 Met hyl i soxazol e- 4-carboxylic acid as the
acid of choi ce.

(5- Met hyl -i soxazol -4-yl)-{(S)-3-q 3- IH-
ryrrol-2-yl)-[1, 2, 4]oxad|azol 5- Z 7 9i peridinl -

yl } - met hanone was obt ai na>Q .... eN fter™flash col um
chromat ogr aphy (sili ¢cige t: hexane/ et hyl
acetate 3:7). Yiel 6%(V\h|te powder); np=125-127C,
[a] D 20 +47.8 (c=0\62, OH); LCMS (RT): 6.01 mn
(Method Q; I\/B (ES+) gave mz: 328.1 (M#H). 1H— NI\/R

g Ay 7%_ é;?%“_ F%;i%i“ i i B

st fr

(_pr qu’gd (1§ ésg ng 57%( -1s?igﬂzo -é%r okyhc

{ (e b @Wrﬂ? i %Aiﬁnsad{a(@)%xl]tmpf(q@ 1-y1}-(5-methyl-isoxazol-
4-yly-megangng wes [abfainer] pyredifier dlask-gplympicheamalpgraply fsilica gel,

elueat: MCMhe The conpound was prepared foll owi ng the

Yigld o %AW i tedigsedeir )y etp=+ 1163 164 °Ex WS (BT):s.68 tiim gMethodQ); MS

(E$-Oav3nl/2- 178t QMHRYI - 2-y1 ) - [ 1, 2, 4] oxadi azol 3 yl ] - pi pe

lHrNMH‘ Ms@” @ghb@K d@f(ﬂﬂ%ﬁ)eﬁqr@d(sﬂﬁ fg5.Cc8.508 1) BPXARl, 9 H)

Hﬁrﬁ{ny(b’ﬂ(J&lenﬁ Eéﬁktﬁéfyiﬂl)c 3%0 E’ddd

d’"‘i (&(? %6/'1
d H)§(§}Q 3|(_)|_( H294linl 1.88
-3 yI7) - 1 rroi
(mzﬁﬂﬁ @Jd&ét }ﬁ) 3-yl]- yr2|) p{éfi di n- 3I[yl§2 rrgghanone i/a)s }EI
obt ai ned pure after flash colunmm chromat ography
(silica gel, eluent: peﬁxém@lﬁﬁoet her/ et hyl acetate
1:1). Yield: 49% (white solid); np=147 C, [a]D 20 =
(5-MetByl450xazeiid-9) S (S VBB 1 Hipene!-2iT)-[ 1,54 P&adiarnol{ Mvel] tpigebridin-
1-yD-meifanokS+) gave mfz: 342.1 (MH#). 1H NWR (DVBQd 6,
343K), d (ppm: 12.05 (s br, IH; 8.32 (m IH); 8.03
(ddd, IH); 7.21 (ddd, IH); 7.1 | H); 6.96 (dd,
IH); 6.30 (dd, IH; 42@o(m P\l (m IH); 3.37
(dd, 1H); 3.26 (ddd 2313\(m IH; 2.19 (m |H;
1.97-1.76 (m 2H);\§, 6 'm )

H; 7.07 (dd,
3 (dd, IH):;

(m

@)

The compound was prepared following the procedure described in the Example 4,
starting from (S)-3-[3-(1H-Pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl]-piperidine
hydrochloride (prepared as described in Example 1 (B)) and using 5-Methyl-
isoxazole-4-carboxylic acid as the acid of choice.
(5-Methyl-isoxazol-4-y1)-{(S)-3-[3-(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-piperidin-
1-yl}-methanone was obtained pure after flash column chromatography (silica gel,
eluent: hexane/ethyl acetate 3:7).

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

'H-NMR (DMSO-dg, 373K), & (ppm): 11.32 (s br, 1H); 8.52 (s, 1H); 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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Exanpl e 22 (4-Fluoro-rhenyl)-{(S)-3-[5-(I H

ryrrol-2-yl)-[1, 2, 4] oxadi azol -3-yl]-piperidin-I-yl}-
woreioharase The conmpound was prepared fol | ow ngPeTE82006/002047

procedure described in the Exanple | (C), starting from

((S)-3-[5-(I Hpyrrol -2-yl)-[1I

, 2, 4] oxadi azol - 3-yl ] - pi peri di ne hydrochl ori de

(prepared as described igxalmgdpl e 10 (E)) and using

4-fl uorobenzoyl chloride as the acylating agent.

G e el S R L
Yl}pﬁ}e BP¥%r flash col unm,_chr omat ography (silica gel,

el uent: petrol eunﬁ?h_e(/ thyI agetate 1: 1). Yield: 54%
(white solid); 1C, T &} .05 (c=0.975,

MeOH); LCMS (RT): 6741 min - MS (ES+) gave

Thgifzogp%?léd m%as ];I>VI_|+ ared; :%'_ﬁonlgg tENB ocegurgshsei%bedz Ele;%g@nple 8,
aring | H) : feMe ém((SDﬁ)LS Hsnyr(@d? .2, 4doxagiaz 31YHyplper1dme
hyéro@hlo nch: (prepared agdesedbed inHyxangpld 90 (i @nd nlsqu 63flggopyridine-
3-darhaxyHc b8id(asthd 4did oficidicel. 76 (m 2H) 1.62 (m
(64Fthor&patipine3-2B- {(S)-3-[5-(1H-pyrrol-2-yl)-[ 1,2,4]oxadiazol-3-yl]-piperidin-1-
y1 ) -Areftadondd v I dtsthiRe B pyite aftér [fasH lcbtunit @hrogratdgrafpty. Zilde0 gel,
eluead pa&Qlenm e)ﬂllf}r/‘eﬁiyipﬁéétﬁhﬁ :1):yl } - nmethanone The conpound
Y1%?S 495 68@{1% Ji rﬁg Py t’@e[&fDm@d}i'ihge(%ﬁf b8 MLBH)Ecms
[

R e G e

71% h§ sid gl d); Jslﬁr{g 1fH)u6196-( rif AS0 8 dtbo%¢B i@, 4d):d- &k (m,
340 160); Tho(dld, 1M):d. 1B (18,10d) @HPt(e, $8)i 197-1.76 (m, 2H);
l.aepnld3)1- 164. 3C; LCMVS (RT): 7.52 min (Method Q; M
(ES+) gave mz: 392.2 (M#). 1H NWR (DVvsOd 6 343K) d
(ppm: 12.07 (s br, ||—|);Ex&ni§>3e22n IH); 8.05 (ddd, IH);
7.70 (d, IH); 7.53 (dd, IH; 7.34 (d, IH); 7.30 (ddd,
(4 Rloro- g&?yéﬂg@) (3 d[g)l(m FB)}J@OICZW}) él 4]0%&%&6-91@'-%&(1%&%1}-
94 (m IH,; 1.8%(m IH: 1.70 (m |IH . Exanple
24 (4 FIl uor o- phen (ﬁ) -[B -(I Himdazol-2-yl)-
[1, 2, 4] oxadi azol - Hl ] ~pi @ | -yl }- met hanone

24(A) I'HImdazol e-"2- carb am de A solution

of | Hinjdazol e-2- box c_aci mol
R L 3@5 %16 mgeﬁﬂgfg %a%@g@ it g bad 10),
staptiget | onfiRikt ur e(( i £ Siyefigal-iyH rR}Perldme
hydroghletids fpispared @e ﬁ@scp@edm} Examler H Gr?)a iafg usingct-Brergbenzoyl
chlaeide eptheacylstingggent.
(4-Fluoro-phenyl)-{(S)-3-[5-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yl}-
methanone was obtained pure after flash column chromatography (silica gel, eluent:
petroleum ether/ethyl acetate 1:1).
Yield: 54% (white solid); mp=181°C; [a]p® = +108.05 (c=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, 1H); 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); 2.19 (m, 1H); 1.95-1.76 (m, 2H); 1.62 (m, 1H).
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filtration and then washed with diethyl ether. The

solid was dissolved in cone. NHAOH (aqg) (3 nL) and
warioenextsat 10C for Ih, then the m xture was aPCDW006/@2047

warm at RT. A solid precipitated out and was filtered,

washed with water and dried in a vacuum oven at 40C

for 1 night to afford 72 ng of

| Hi m dazol e- 2- car boxyl iExaaqple2hm de. Yield: 36% LCVS

(RT): 0.62 min (Method D); M5 (ES+) gave mlz: 112.0 ,
6 EMided-pyAd(nB) HindblRiyn-Haz g o%a&eﬁﬁfﬁ?ﬂ%(‘i]ﬂe?ﬂd 1
I(ngtgiﬂéhggn of H{%Lnf%gzol e- cyg)r oxy1 ic acid am (gg(l)%}

nmg, 3.24 nmol) and.ghenyl, d| chl orophosphate (2 L) was

heated at 1700C f i n a crowaves oven. The

reaction m xture QOol'e enperature and

poured into water (50 nli). e soI lutl on was cool ed at

OC and the pH was adjusted to 11 b ition of NaOH
ThtCcoMiponhé Wasagrepate fukewiaddhe pasuddifeed BBABES invBHeEExample 8,
staS@par abad. zé B i RIans 611 8Y aNoxsdiazel-5-54)- m%d&@dhya@ochlonde
(1 1%?&@@ ak %e?d? c@VAYaBRI 11 (B %H%Sﬁr% foﬂl\ﬁkdiﬁyndlne% carboxylic

f carbonltrlle A sol i on of

i G SRR o AR b R gt
%\4 gf?ﬂs o] ve enoved nd the cr ude
HWMR Q 414, ?ﬁlﬁ)aédp@n)z 12&3&58%%)&&% (Mo 305 (9L, 1
71%(@1 Hé)et -} @d, Wik ok (& LH:;He30 (iddi Tl #3200 dviR); d:12 (dd,
1H)1 /428 (mal ki é; 83L@VE HORI Y3 (&d,62Dn3 A4-3VEt (moRHD) 2.24Bm¢ £8);)1.94.
(mg &My In85(m,1127); 0.70Nhit 1 H)24( C)

(S)-3-[3-(IHI1mdazol -2-yl)-[I, 2, 4] oxadi azol -5-yl]-pip

eridi ne-1carboxylic aci ixkfipleptyl ester A mixture of

N- hydr oxy- | Hi m dazol e- 2- car boxam di ne (3.24 mmmol),

e Ol T I

ylit A0l ) in DCM (10 rTL) was §t|rred over ni ght at

room tenperature, undef-fit rog nosphere. The

m xture was washe \Wt’ﬁ the phases were

separated and the anl c I r vvas ried over Na2SO4

gdpd concqpy %g@ aﬁf&’ sure Purification

the ude ca
b 2%% 4 130 g %?% o

thlPW wast rF 10I1?Lm1x§1r2 X568 1§)om
enaﬁfaaéar HOHEG lémo qe gl%ﬁ?l@laatwaisel@cted by
filtragion and fhem Waghedway eTbel t Wi slissalved ég conc.

NEH (alqe (Tmdd end/atsrrgb 2 1‘0°@cf0bi./h,fthetslhe b ey plpigd to warm
at Rl A eaidypiecipithtedniut aDAaseiiltero®/ @)shed wgitly svater and dried in a
vadulijir Svdn3at(40PEi for dadght 13 affbyd 72 nid & 1HX-dshi dazole-Bearbdxyicacid
am@de. di ne-| carboxylic acid tert-butyl ester (50 np).
Ylé(gsée@/&i 20M3 éﬁhln%w%ﬂhogm METERG dave ne 10ESMH).

)3[3HII (o] i di azol -5-yl ] -
24 g %f%d%éﬂa)z Unuhse

P Al dotid¥a o Midagd1es -carboxyhc acid amide (360 mg, 3.24 mmol) and
phenyl 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-
carboxamidine was used for the next step without further purification.
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To a solution of

(S)-3-[3-(I Himdazol-2-yl)-[1, 2, 4] oxadi azol -5-yl ] -
w@er@entxtsne- 1- carboxylic acid tert-butyl esterPC¢BB20w/002047

0.157 mml) in dichloronmethane ( 1 nm), 1 nmL of HO 4N

(di oxane solution) was added at OC and the reaction

m xture was allowed to warm at room tenperature and

Yisld: iquedithtive; 2.0MS TRE)s@bY emih (Meshal/BYoMS ESYngee m/z: 127.0
(Mrigdyced pressure to give the title conpound as a white

sol'id, whi ch was used for the next step w thout

24 Hilhﬁz)rg g?i&:n]g{l bé?l }q) Q‘QWH%E%IV?EI]?# g—Hlne-l-

oxad azol ng(t) e t| tl ? S-1-
I tlg’a &gﬂ %"‘é nimol

B "E% ,’:P% &Erblz%m/ &4 'a?ﬂ i Tﬁé“ G2 & 486

mxpgp apd HOBITHO 4383252 _1n DCM 0 mL) was s 1rred overnight at

ToQip, ferapjesaluigi st HHVpgﬂplaﬁé@SP«hPWe Hedmeighirer wae washed with
NaH( Qg (aq).ftheiphasbewesydeparhted rand dheasrgamie layey vas dried avgeiNazSO0;4
an®u cordentadted nurgler predpeada tprassutelPLRrfmagon of the crude by flash
chfo‘inaftbgtﬁplﬁy @EhRae), e{deh): TBEM/MeOH 98/2) gave a solid that was dissolved
in [A0ANH3 MIdazdthy@damine (@h0 2114130240 indA P wvab aylidd RhD el @hilting
sohﬂuoiri |v}as ‘ﬁ%&t@@ BPPﬁ)°@5fo§‘ 1549 h QU 1B Paval ben! ek GolveR%vas removed

S e
g ﬁ;w @ W S L2 42 (i

24(12) 4- Di f |(§£I)ﬁd315hﬂdm19lazp(—$)yllaLl[,%éllopcaﬂlamlcﬁazl&plmergdu)a [,

2, 4] oxadibydwich®ride] - ri peri dinl - yl}-methanone The

titlT canpeuhdionas obbt @)+3ejd-flbl-inndazod-2tyig [ 5 AApoxadiazol-5-yl]-
pifxidaid eabakylier id thur utglesesri(Be thg, 0.157ampby id dichloromethane
(15hB),t1 R foFHC] 4N (dioxane solutlon) was_added at 0°C and the reaction
mlgd%e %va[s %116%'65 't@‘v%ﬁoit 8o & ra?uré]a‘ﬁﬂ%ﬁk@& Gbs B-h. The solvent

f Lt i
W}{ eﬁrk ﬂq t er vvaéhqf% nzoi ¢ acl as
‘1’1"“&‘ per f or med by

]E{Fnat ography (SI | | ca gel eI uent: DCM MeCH
Yield: 19% (Wite =156- 157C; [a] D 20
2400’ (o (T BroPeg-(COPE L AR 4L L beTOtzc) 5-

MS ( ES+) y@awperndln-l -géongthqangEe) . 1H NVR ( DVBO- d6, 343K) ,

d (i) titld Z:081pogad bwas [obfjained, mlo‘mmg the e)melyl,mental procedure
destribéd 7. ih3 (Bramdld ; KUCR3 (startingH) ;fr@n 76 ()A3-[I-HH-iBidaZ3o0l-2-y1)-
[1,8 doxakitdyol-ByHDipetitiine hydrochdordd drdidthing 4fluozbbzdyichloride as
the ddylatthg ¥ehtMPudifibatioh. b33preparativd HPLCERvE M-flubho-plR3 iR (8)-3-
[3 %fH-mndazolQ—yl) -[1,2,4]oxadiazol-5-yl]-piperidin-1-yl } -methanone as a
colourless oil.

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

'H-NMR (DMSO-dg 343K), & (ppm): 7.48 (dd, 2H); 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).

B/;i
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{3-[5-(IHIndol-2-yl)-[I,2,4] oxadi azol -3-yl]-pi peridin
-l -yl}-(5-nethyl -i soxazol -4- yl)-nmet hanone The

w@E o0vp02a2d7 was prepared foll owi ng the procedur ePCT/IB2006/002047
described in the Exanple 8, starting from
2-(3-piperidin-3-yl-[I 52,4]oxadi azol -5-yl)-IHindole
hydr ochl ori de (prepared as described in Exanple 11
(B)) and using 5-nethy|-Eﬁﬂﬁﬁmqﬁe-4-carboxylic acid as
the acid of choice. Yield: 97% (white solid);

(SWBHY&r@pﬁgﬂyl)ZR 32 ([-B_Dudaﬁ)l%KR;;g‘ 2%’;\@%&3& % syg\ﬁpgndln-

E??r;lj):thé]l}zfos (s br, IH) 860(s IH; 7.70 (d, IH);

7.53 (dd, I1H; 7 35 (dd, IH; ddd IH); 7.13
(ddd | H); 4 31 m |H)V03 87 £ 3.42 (dd, IH);
3.28 (ddd, 1y d 3H); 2.23 (m
IH): 2.03- 179( E@m (mIH) Exanpl e 27
(4- Fl uoro-rhenyl) - 3- [5 (4-met hyl -1 Hpyrrol -2-yl)-

THe tifle4barpstnriz Wm3oWimd piRkifk Nhe lsale exp@ihanan %rc?c-édure
debNbed $h ERampR D ateihg RbR]S)- gl[aqmlmﬁae[z%% %) Cl, @@L adiazol-5-
é; dd

yl ib%ﬂ@h'ﬁe lﬁ#rdl%%ﬁl%h-ﬁé E&‘ thc i []H g 3.4-
di @:g@ ackd] 5%8 w
P o R 8Y BhTtni) et %ﬁ% j’é?‘B%%?%T%PEY T g en: PEMIMCOR

o) Rochl oroform (40 rrL)7 unde);) ni t rogen

ite perwyder); SITIA6rIG 716 [eilm 5906, (RSP s PHias
LCEMEK o 3-ht sin Adethor @) M @) igave M 368 2MIEH). mi xt ur e
"HAMR fieMS€1-dg, B43K 6 (poajn 109TpE bat 1H)e 750+7.8h(m S NIHAOR 13
(1, 3H); 4123 (radtigy] 3, NENp.as €4d, IeN)e3 98 pad Rt BY; 3. 79 aldd, 1H);

2.7 @ANIED); | 98¢m, WAY; K83 ad, Dyen.6sqel, umysul phat e and
evapor at ed under ' reduced pressure to afford the title

conpound, whi ch was usedﬁ){ag{p next step w thout
further purlflcatlon quantitative; LCVS (RT):

{ﬁﬁ’é@ Ey DT b o RS G sfr Famatylvorbior4-

| ester Phosphor us oxychloride (812 nL, 8.72
mml) was added drepwse tNOCto0 ol uti on of
(S) - 3- car banoyl - pilperidi na ic acid

tert-butyl ester (29”8 72 Byrldlne(zo m),

Thgncgg{ glﬂ%ro en at 2 dg;ter I }Eargﬁle 8

S"agt&ﬂ% 8?? 3% ?Hf 155 hﬁ#@gb@nde
%EF% &% %SP% IH% 1&&%&@@8%@%&%&%@@6 doarhepylic

ac@@ﬁﬁ?ﬁaﬁt afehoiseapor at ed to dryness under reduced

Yiglde 88%r @Vhlfph@hd{);t M=t BNPdIR2°Gas D48 RTr 8.0 hanine@ethod Q);

MS (IspH)vgavhondz: 3782 @éH+puri fi cation. Yiel d:

'"HouWRt (DMBOVE; 343RY5S w(;?ﬂ) 12.088s B3, nHHMes e 18); 7. 9B (d, B5y)

7.5994& THZ7.38 (4d;- 10 WEb)(ddd, 1H); 7.13 (ddd, 1H); 4.31 (m, 1H); 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-yl)- [1 2,4]oxadiazol-3-yl]-

piperidin~1-yl}-methanone
\ N N ‘t,, OJK@\
H
F

27 (A) (S)-3-Carbamoy!l-piperidine-1-carboxylic acid tert-butyl ester
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27 (O
(S)-1-(4-Fluoro-benzoyl)-pi peridine-3-carbonitrile
w@ 3)o6B22§ano0- pi peri di ne-1-carboxylic acid tertPOINBA06/002047
ester (1.5 g, 7.14 mmol), was dissolved in dioxane (15
m.) and 10 nL of 4N HO (di oxane solution) were added
dropwi se at OC. The resulting m xture was stirred at
r oonTiehplamaei(e2frol, 812 mhelsaldvérh cted GV@pUahed(0.8 mL,
8 g@dﬁn&one&}e&%%ﬂd@mﬁé Re t@ Cf @ 6 sofkioR! E(9)di-B6c-iperidine-3-
ma&fd' IPHi Gordforfh (0IkE) %ﬁhé ltrB atﬁ@ﬁphere

uﬁ 1o n{‘%?(b étgf{ 4 %ﬁ B e*nt ﬁﬂlh The
rzgi%{’m%:l enSI Qt ?li e d i;lp%ra&urg was (@%ﬁcger sod1um

Were
%\@ﬁg %S'R ﬁ% e qu?ﬂ?ée% gg:@sqﬁ to }t e ¢oEppound, which
wagesed forrthp W?@éte@tw wriidedtion. m xt ure was
Yigld: m@tlttabvcualr%t (Pﬂﬁbaﬁﬂ emme@\é@th@@ AN (ESTeghveon/z3R29.0
(MHder nitrogen atnosphere. The solution was then =~ .
treated with 5% NaHCO3 (50 ni, twi ce) and the phases
W@)e sep eCyanbhsipeidindl Caltdxlic ¥6S tobEbtgHestért h | N
JD% 9[2 [lE 899 nihdl) Wal 90dMPSrof) Wls%% 0°C toa

hl’MrI
soﬁi{% Q, @gﬁ% I ox ﬁ‘cd YCiae E l‘ﬁ?ﬁ fer GhE 872
mﬁlrp f a?n Ade nqﬁ%e £t 9L aRRY, o%ermght at

m. et her/ e o
R F%RAFOI‘A"&%‘{ e vashgd pith 10%
HI“"@ TP orRg sﬂﬁaé. REABICY Wega gipq OV proRpdium
enang@n/,‘go Fi ry;aesmqql PEFSSUGE ( ES};) gave
T}mtzt e cgggaoyn mqs sedyfpr 119 next step Wlthout further purification.
Yieldy quartitativey wsemzow )48 ainy@ahed A)p:tS EHS9-@ve m/z: 211.1
(MI¢a)Y. boxam di ne A solution of (S)-I
-(4-fluoro-benzoyl)-pi peridine-3-carbonitrile (1.01 g,

274(035 mol B)J@f(d Aasedea-spReliasinak&iHd n wat er,

2D

(_E |dind-NLcBHBRNNY adid QerbhiyVRStef Ef. 5 9d14f195n01
Wa"S'Hm d ‘ﬂl V? VPR 2b qﬁ\f Cﬂd &Sgar[%r &% n§ were
ad gd o eCt Tltl ?es?]ﬁﬁg?ﬁi?gn tng t B 1% g for 5h.

S

2
ur |

) p d1ne-3—

hien?jp e 1? 051?'0 %ﬁgﬁlﬁ)@ﬁ ﬂ*z‘f ma %@w @:‘ﬁw §teB rWIthout
b pusifigefiquy  2H): 3.17-2.82 (m ; ((7

Tola Ggsgapsiop |.q)f (S)-preerifims3- @ﬁboglﬁ;q,le }mzquc@onde 14 mmol) in dry
digiderpigthase [fheh L)), {tl(lﬁblylamﬁlﬁ- (3 mist Hy4 -hrod) yandod-flpoxdbprnzoyl
chlotid2 (93(bpbd7.83 aimdl) weid added peopwisaat ACy [The medchian afietufe was
allowed s evadh at room temperature and stirred for 3h under nitrogen atmosphere.
TheSbiutiof 4vds| thed Bedted woH! 3% Ndu@bpmmpﬁm@ 4t t8e %ﬁﬁé@@ Xvere
se¥tdd. "Ehd é@@mraga & W& Wl with 1N HCL gso mL) and with brine (50

Fr el el e e
ot %g? HIL N Oy Jé/al*i?a Hr ity e%weziﬁ 8%*@63‘#16

coppp at o re. The m xture vvas dil uted wi
Yigldp

gl Geclfony SR NS GRER 3 i (VeThar B ST H e s
233A488%EHwer e separated and the organic |ayer was dried
over Na SO4

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

A solution of (S)-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
mlL) 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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and concentrated under reduced pressure. Purification

of the crude by flash chromatography (silica gel,
we@bkwenei2spet r ol eum et her/ et hyl acetate 3:2) gaRer/mB2006/002047

solid that was triturated fromethyl acetate/diethyl

ether 1:1.

(4- Fl uor o- phenyl) {(S)-3-[5-(4-nethyl -l Hpyrrol-2-yl)-

Yléid quahonfd aﬂfﬂnvﬁt mﬂdsopago@nm doprh)} 8-0TEE ANOIR MBS (dd,

x%ggm 45 %ﬂhb' ﬁlﬁégrszd%%vjemf%@@&?m)
? (DI\/ISOd 6 343K) d (ppm: 11 61
27@9 bre 722‘1;&‘\101’ %@éﬁ)i ”%’?élzﬂz OI%J??J? 3. 31

N H il 1-31y PIPSH@Q n°21618
2. 0A (rgxtugHyf (S)-lg@-Huorg- l{eﬁqco -h}fEh‘C?)Ey Riperidi ﬁ-]g -qarh oxam1d1ne
(155 ang| @.568mmol), 4-methyl-pyrrole-2- carboxylic acid (70 mg, 0.56 mmol),
ERQGEHCLU O62-myy 0.85 mrBel lapd [H{EBTI 8P 5ag, 4 e trmyd]) in-dioxane (2 mL)
wdsystitet -a2 -APPL-1bt 28, dearadi0adZ dor 20¥) then pinder reflilur-for 24h, under
nltio hlatiiBpharRO Mhe 28kAte was diluted with ethyl acetate and washed with 1N
%a4)5fhé hh@s fwére %éjkal@é’téd ghd ﬁreydrgal{lé 1a§ze141v9§<aﬁécﬂ3@r N

anH 1:01{%19@2[ Lﬂﬁfer sb&r ffcﬁﬁ ﬂash
ch.? Sk& (s1 P ZPE ‘}” ecffi‘ér E%%E géé dthat
RS e ?és@ g ? i

(4- ihfqrw } A o erfyrm Tzr ]n' 25’%@ §r3ey1]-
plnqﬁléﬁl-t -methaRges Bas/el ?@5

Yiplidp &9%od] te| sobd},m;illfiﬁc odws if tﬁﬁ%mlre@fl@hoq Q)gMg, (ES+)
gage 2@z MJl)(MI}if)spared as described in Exanple 10(0),

v IRa(DieS Ordy) 3UBK), ree@etr)ohl .61 X4 b, AEEBA6 (dd, 2ED); aR1 564G 2H);
6.890(m 21¥); B &Al YERt4. DATmE TEP03 aue(fh umges.3nqdacem); 3.18 (ddd,
1H)! £85 uhe1HEhe g ellqt% 2\0@% dirhui 9.3 fin Wa)eL 70455 Ntad, 1H).

and ethyl aceta t he phases wer e’ separat e
and the organic Iayer aﬁ@%ﬁ?j sequenti al ly 5% NaHCO
(aq) (10 nm, twice) and W rine. The organic Iayer

dri eq. ove te.and sql.v
¢ .V@mse @an&wfﬁe-wf>v{28hé—tt?%% el G Patp bt A st 3 v
peudin-{ 34 -mythepaas chronatography ilica gel, eluent:
petroleun1ether/ethy| acetate §h%52%Qngve 950 ng of a
solid. The solid was di gsplv etonitrile (10
m.), activated 4A nn | &¢ '§w<§i>ves wer e added and the
n1xture was heate t7120C f 2h in a m crowaves

28 e 11 ?é}ﬁ?&%&eﬂrﬁﬁﬁaﬁgﬁﬁe S Blptal oy it o

reduced presshquydic apid terkdutsl gefer was purified by flash

XD

_.r.r-‘,5

c hr dwmizxsyreagildymetiy]-pyrraolgel-carbpudistaciquéd 2 153 mmoD), HOAT
(448 ey B 28 hpinoYe EDAI L (P18 tnag, gf. 92 mmol) in dry dioxane (12 mL) was
keftShnder|[ Stirtidg nat BOIC ok piy; rnolde? nifrdgenl atmetpheradittenol(S)33-(N-
hy&ﬂokyﬁr%ﬁﬂm‘id@ﬁ)Jpr;feﬁﬂbl@XM:aer@ﬂicd atidr tprbuty] esteer(08464 3.28
Ao 8 HOWiBEd in Mhphpsle 16% 8laH@ £id the rédelBn mixture
3090 Ror( MR doFent Whs EFapblatPUfddMéducddPredsure. The
water (15 mlL) and ethyl acetate_(15.mL), the phase were
;%;%%E%; K)Qihh Eycjr% Y, Ws!t)salleld 2;cjeéﬁ[e)n‘u tlla /ikoﬁééj a(g ?S
tw ce ith grme The organic layer was dried over sodium sulphate and the
solvent was removed under vacuum to give a residue that was purified by flash
chromatography (silica gel, eluent: 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 oven.
Ethyl acetate was added and the molecular sieves were filtered off. The filtrate was
evaporated under reduced pressure and the crude was purified by flash
chromatography (silica gel, eluent: petroleum ether/ethyl acetate 2:1) to give (S)-3-[5-
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hydrochl oride To a solution of (S)-3-[5-(4-nethyl-IH
ryrrol-2-yl)-[1, 2, 4] oxadi azol - 3-yl ] -
w@er@entxtsne- 1- carboxylic acid tert-butyl esterPCDIB260602047
1.38 mmol ) in dichloronethane (20 nm.), 3.45 nL of HC
4N (di oxane sol ution) were added at QOC and the
reaction mxture was allowed to warm at room
(4treethel HHyyerobD/ B[ 1,2,4 Rtafiiarol B-Pl]-plkeeids- kemboxdse  acid  tert-
bl@gﬂ&g@@f@t@qng)aq diedusied pressure to give the title
YRRIEYH %ﬁﬁ)v@ olly; omomokm i M&hﬁfi‘ﬁ MeS (ES®) B my/z:

3_LL out further purlflcatlon
qua |t tlve 28( 0O

28&]% F Hor %ﬁ ﬁzg%f TN géy%l]:} %? ,géﬁ Aol S b dine

1-yl met ®ni xture of 6-fluoro-nicotinic acid

(63 Hy,2 olsopnRfl {S)-340nt-methyird H-pyreg)- Mﬂ} 2.Boxadiol-3-y1]-
plpqmmwca@osﬂlmﬂ Jerichutyl :estex E@x%m a8 (mmel)rin, dichlaromethane
(Comoll)) 3i45 wEyofHIM 4N divkpnarerdutiep twere dddedsati ¢°C argl tht r&iktion
mixéure Masnillowedrtdevarni bt moen teripenaieednd, stirfednfor 3 h. The solvent
wesSQvapordated(vhdeeiddyibed ptessure to give the title compound as a brown solid,
wikiyh @b ngedb? the nezs &&Wﬁﬁb@t hé’r pibificatitinder i di ne

vidMdgeghiaede (0.1 g, 0.3 , was added and the
reaction mxture was stlrred at RT for 2h. The m xture

2858 o “t T gj?a l%g ﬁed?tﬁ?lﬁtﬁ prBkpi "

orgalcl ] Sal-Bipesidi te and the

so) VeHtX Qré’dmﬁ‘ﬁ&é? ag/ &@-ﬁfﬁg@ 8 4é|ng1@o > HOK Ty (#6 mg, 0.55 .
mpphs ERREd. rGIPY & /55 miseld) end diethplgminsnl Sésutlw kAl ganol) in
dry| e (%enkb Iveagkent handeet stiptinga @é t R efot . : 1)int @ndérvaitrogen
atrB@spigreof a tlsaml i d. (SHie[Ss0l-indthwhd Ht yerol Qryi3{ AR 4 eedidzobdayl]-
pifetriditicl Ird@dthlaidgi (08 @4.3Mmedol), was added and the reaction mixture was
stifrbd bt ROfor Ty, Thd inflix By Wwas {{lSed IitODCH ARt Wi wathed sequentially
withy S%ONaHCO3 aq) (10 mL, twice) and with brine, The or anlc la er Was dried

ovér¥ddiurh lsu h ﬁdthé‘zsefveﬁt 54 Lﬁildgr §d
that ‘gfﬂ)& elue%% e 8er'r‘li/ethl;rel
acetats. 1. g b%% 1sed from
Et i? -pYr 1n lyopyrrol—
2-y i.2.¢ g n—é yhirmethanppg.. 4. 23 m ;
Yigldg13%e sohg) :{w]m &, +124)5° (g- QO(M@@H)J Lg:M%(R:E) @1 min

(Method N); M(Eﬁ+)lgW¢m2z096(4s(MB+}) 1.96-1.76 (m 2H);
'HINGR @)MSDHig, 35388l (Bp@$ 11.70 (s br, 1H); 8.31 (m, 1H); 8.02 (ddd, 1H);
7.20% da/glg)% osg!i <azp| %;73( 151213?2%{1&}&)4?@(&1}/'114)?897%&@'1}1}
32'6?(dél )hanone e ?igt e c% o ﬁd@ﬁél i 7gr(méle) 1.65 (m,
oI I ovv| ng the experinental procedure descrl bed in
Exanpl e 28(C), starting fro

(S)-3-[5-(4-nethyl - |Hp;‘?1"?161P V1Y-[1, 2, 4] oxadi azol -

| ]-pi.peridine h drochl oride, [f—I epared as descri bed | n
5 é;@&%ﬂ@xggol 4oy D) ThSXP-li{dripohyl- 1H-pyrrol-2-yl)-[1,2, 4 oxadiazol-3-y1]-

piperidin-1-yl}-methanone

raat

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[5-(4-methyl-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-
yl]-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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met hyl -i soxazol e-4-carboxylic acid as the acid of
choi ce. Purification was perfornmed by flash
we booeire2eyr aphy (silica gel, eluent: petrol eunPCT/IB2006/002047
et her/ethyl acetate 1.5:1). Yield: 36% (Wite solid);
[a] D 20 = +95.0 (c=1.01; MeOH); LCMB. (RT): 2.56 min
(Method N; M5 (ESt) gave mz: 342.4 (MH). 1H NWR
PutiBESSh @a@éﬁﬁ%rméﬂ (B Pidsh clllolﬁ&oéﬁag (s1llba g,ef3 oblerk: ngetroleum
etﬂe’r”kthy@a&@at ms: )H) .77 (m 1H

i bt - g Mgeewﬁ&e@% e hig o
;{g@”ﬂi W(Sﬁﬁéﬁ’ 45 #g% Ja(m

\ocm\r\

E MH)» r @, 1HD);
mxéﬁba?z p( . 3. E i lﬁh_a (ddd 1 ), 3.07 (m,
1H); H%( HbaadeémTEhH)"cZ #9(e1. 8 AAd . Welon, g ph62 Gm, 1H).

foll owi ng the experinmental procedure described in
Exampl e 28(C) 5 starti n@gExfampie §®) - 3-[ 5- (4-met hyl - | H
ryrrol-2-yl)-[1, 2, 4] oxadi azol -3- yl]-piperidine
. (ZJFYﬁrQ%}iefd-ﬂ%l) 58831'5[5%@ nﬁhﬂ%&ﬁ@ﬁ%yﬁ [E@cl‘]@k&d@z%l 3-yl]-
pi in-&f -H}%'ﬂ{’a% uor o- pyri di ne- 4- carboxylic aci d as
e aci'd ot choice. Purification was perfornmed by

flash chromat ography (silica gel, ent: petrol eum
et her/ethyl acetate 2:1). Yield: % GWhite solid);
[a] D 20 +100.1 (c=0.82,

OH) RT): 2.64 nmin
(Method N); M5 (ES+) ~gave Q56.4 (MH) . 1H NVR
(DI\/SOd6 353K), da¥i( Bn) 9 (s br, IH); 831(d

T Iﬂﬂjq o Sét),ynd ggag plggg ; e fg}lowzrp.g the@x?@grﬁ@lggtﬁl( owsé dg@zégd in
ﬂ?cxzstmngirons )343-sbmettygl- ibhpyrzely2-Vi)-[68. 4lyadiazol-3-
yl]fp;penc&ngh'pdl@c]gmnde prepared as described in Example 28 (B), and using 2~
fluptb-pynidine4plachoxlydie &¢i$ps Bre[a8id df-almeidey| - | H pyrrol - 2-yl ) -
Putific@ich] oxaesfaahed by |flash phpenatdgmaply (sli¢a geiptehmnongtroleum
ethderhy] doebdré Diyth- 1H pyrrol e-2-carboxylic acid amde A
Ylael 149% e élolg mpaymd P 2=o?@z %@h@%é&d%ﬁ@?@.m min

? ag azo e
“%i*??% %E SR e Pl

§1=ré9m¥fé@(s t3Hé }8@116@6@%&@& §§6‘lﬂvbfd)| n water and
treated with INHO to adjust the pHto 1. Ethyl
acetate was then added, Bxhmpph¥lses were separated and
the organic | ayer was dried over magnesi um sul phate

4-8Ndr&YBES] ArmutAgh LI &2 JARhdideol vl
(1 Hﬂi]illyi )a{lgfahaﬁqch?ongt ogrpggﬁy ?g)IJPl?%an(g o

cartrldge el uent _gradi ent,: from hexane/ et hyl acetate
100: 0 to hexane/ em%j 1©\

31(A) 4-Methyl-1H-pyrrole-2-carboxylic 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 at room
temperature for 2h, then conc. 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 1IN HCI to adjust the pH to 1. Ethyl acetate was 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 cartrldge eluent gradient: from hexane/ethyl acetate 100:0 to hexane/ethyl
acetate 0:100) to give 215 mg.
Yield: 87%; LCMS (RT): 2.01 min (Method D); MS (ES+) gave m/z: 125.1 (MH+).
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acetate 0:100) to give 215 ng. Yield: 87% LCVMS (RT):
2.01 mn (Method D); MsS (ES+) gave mz: 125.1

W@ dMaeN231 B) 4- Met hyl - 1H pyrrol e- 2- car boni t r i PET/1B2006/002047
sol ution of 4-nethyl-|H pyrrol e-2-carboxylic acid
am de (210 ng, 1.7 mmol) in phosphorus oxychloride (5
nm.) was heated at 100C for 5 mnutes, then the m xture

31@5 cool edMeiye 1Hagyresldoccaashigidne. NHAOH was added to
%tsomﬁn pd;f T4Qnétﬁyl @wy%té @Jaamokﬂl&taeml afeR! 19 YRS 1.7

gfljfl %x?crlm IﬁE Waé’"ﬁéatgcf Led 06@%1‘ SROhReY, Wiln the
il g%oa@ A gh ey raéir Uiyt fhe pH to
10 Exjtr@g yélaﬁ érrag g) ﬂlfme# P %ﬁr '&id over
m ‘éstl‘é‘fléu A wacmt eecré gevanecby
flaglyg ,qﬁlatogr@ 51 sl cartvidgeratyent gr thyl acetate

10048 tp iexgne(siud apgtzte 69aHD) (o IIVPi-l 0 g ( C
YieldH/ oxhCMISRTHy 2. 74 lmm;ﬁMeﬂmdeB)z l\@%ﬂb‘b@@@m e 1R7.0 (MH+)
solution of 4-nmethyl-1 Hpyrrole-2-carbonitrile (180
31(). 1. 7 mvblyfiroaxpdi-aguaedu$i-pyrasleytaaboxenidne% i n wat er,
460 ArsolufionT8H 4-niethy! RpGirolecdrbonivas (180 Ixed.7f Binol) and
a ﬂlél!rus o'%c?ia‘t‘rﬁﬁé (3% 1AVRRES, afa@dy UNdehmofoMCadal] §36 WhIE) was
sSl@éﬁtd%QS @@ajfpéféd fuh& Qﬁucg ssure and the crude
hos

res m&% grrlf"f1 &ng %} ele 914 g%dlent
at % 1v
ﬂL(‘él}Cg? %+ gmn? zl Miz).

31 D)
31(133) 3 [ 3(¥u3 A hMethy- By-pyepl-2-wW)-hl, %H]O;Ziadll]amlai:ly]&z)meﬂglne

yl ] - pi periaitmxylid acidréntdoytyl estaici d tert-butyl ester A

i xtAuméxtofe f¥S)-IN-Boc-nipepetiondid (460 the( 26Amol), HDATG 7R, mg, 2
mut§I TEHCT.ACNH 8Pme D5 ) mmbDGh ke DIGNAQ( 1090l Pwhs Repphhdérstitring
at ShVieRMnbdBturb Yor@SmiiRRs, B hitfdgeh hirAsphbreatich Nlhydroxy 4-
m ?j}?ﬁ;&@ ot @eré}@tnﬁhi%t(@% ey Bihbl) %Eé“a&éeﬁ%ﬁ ﬁfrﬁng at

E}’%e %ﬂEtTI?%lsg}\% PWar Oﬂefho%e&% ax fn”?o give a

res ue ufl'ﬂ?f“ “‘:ﬂ%ﬁli ap, r{sil{&g 4y eluent
g&l;g%ezetgylg tal o'gve ; Zg ia% §c8 i) he solid
tht@ﬁgmado FsApRpIvediin peciopign eat@fia%ﬁts ibe gt 80°C
forf 21530 e B QVEKAS QIEBt §f>léfer1fowa® 1QIBOYRsk fle residue was
purfied dive fbehachrontpragraphyi dsilipaisged b@@rtrnm vﬁl@enﬂu geadioptsd from
hexane&tyl enitatei108:0( 2 heixpnelettiyhastatel 803 0h tegixt €4)-3-(b¢4-atethyl-
1H880f01120y1)-Ph2@ | oxadiaaob-gi]epipsriind ¥ earboSgliv esit tavtbutyl ester.
YiglenmredLems (R19: §84aen (RRtibdeDWASISHERH bed hi: 8335 (MH).

chr onat ograp y (silica gel cartridge, eluent gradient:

g gom hex kwMe%ﬁﬁt ﬁ-% gyﬁgpz gl)t @, D8pRBBALI B ]-piperidine

(4 et hyl | H-

pyﬂ[f;‘t;r %3% 'aztgylg g O o A Carlbé’yﬂ
plpgxgg}er}] ﬁ(::iar q} r%cg methane

5 mL of T were added at e reactlon mlxture was stlrred at 0°C
for Ish, lsm{hg ek \herspiveniwg remorﬁeéf [under reduepdoygsries 91 gige the
tltly Eompoymely wlichevasrused farrt next step Withoat Sisther penfiestion.

Yidl®) qimfistiyd- FEMS (RT) D¢ nminl AZetibd 1)t MS 4ESxhdaazolz: 5233.2
(MyH)-

31(F) (4-Fluoro-phenyl)-{(S)-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 (S)-3-[3-(4-methyl-1H-pyrrol-2-y1)-[1,2,4Joxadiazol-5-
yl]-piperidine trifluoroacetate and using 4-fluorobenzoyl chloride as the acylating
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pi peri di ne-1-carboxylic acid tert-butyl ester (50 ng,

0.15 mmol ) in dichloronethane (2 nL), 0.5 nL of TFA
wowrge/1z2888ed at 0C and the reaction m xture wasPGIL/iB20&d02047

at OC for 1 h, in the dark. The solvent was evaporated

under reduced pressure to give the title conmpound,

whi ch was used for the next step w thout further

agBll TTh Gkl @Mpo¥ih@ heis pakABd bl Akl Sirol ra{pﬁy)(sﬂl@a I'E‘a.ﬁrldge
ehgé}@ ?enp)frorﬁ/ﬁe)(a%%@h ﬁé’& 0 02t§ :ﬁe X H- t]@
%etlﬁgn e ’F)I’Q‘CMS

W@%’f ﬁ‘é‘x Q}Eﬁ _
£ Wbty o
.(BMSCPﬁs,t (S é’f:alﬁ): ﬁ65f(%r%H) 7.23 (dd, 2H);

Bfm 3LHR HS- (Epti) ;4Qﬂ+(m lH 76 (m, 1H); 3.48 (dd, 1H); 3.38-3.19 (m,
2H)y2r26l(mZ-1yE))2 071 (S23H} @(@]d[lélﬁdm 8H)yl.$4 ghpBd). di ne
trifluoroacetate and using 4-fluorobenzoyl chloride as
the acyl atingagent. The Hianglle 82npound was purified by
flash chromat ography (silica gel cartri dge el uent

3grtl§§1u%% fhétf ® )36[9%%&}1%1 m%ﬁbﬁ2m1 xadlazol -5-yl]-

plégmg ate 60:40). Yield

= + 114 ¢=0. 4, MeOH); np= 188 1900C
LCIVS(RT) 7.01 m ny @gc; M5 _(Ep+) gave mf z:

355.2 (M) . 1H NVR—(N B, T43K d (ppm: 11.15 (s
hr, 1H); 746(dd 2

'C-\

N 673 (m 1H):

THE: l 3 o7@d d 30 A48 15> aple 1(C),

11 ik qg% - - T %W tB% -c -y < ) %]}b § 15-y -ﬁ)lpzndine
tri gorgaﬁtzftp ed 1 a&n] mln 3,4-
di wownzgyl’ﬁqﬁ@s% aézt ? a@syl H},HO %aﬂ% gd by
flayh shrospasegs carg@bafrl@ylt %&dl%w ﬁi@nthﬁféalgﬁ/ Wensetate 100:0 to

hed@@&thﬂmeﬁaW‘lOk@)Exanpl e 1 (Q, starting from

Yil) 73% Bwkite sotidyy [albHpy0D1(e20.5) YeDH); mp= 166-167°C; LCMS

(RT? HdD il (Medbd N)yM]S (R rgaxdej Mez: 873 1 (MH-Pacet at e,
Eﬂlwd desat DR Br 31H) G51- 7§@QmU§H')g7 26 (m,

Il hHQrOke ﬁﬂ*l's Bd '3%*1 @8, APERY0-3 24
}f?zﬁéjm Enrlg {(% é’%h)g eﬁt H); from

hexane/ et hyl acet at e 109%%%1? lﬂﬂ%exane/ et hyI acetate

40:60). Yield: 77% (whit 9¢); [a]D 20 = +107

c=0.5, MeOH), 166- 1670C, LCVS ( i)l-[—l

(6 Eimrivqiring3 8- (BB vt YEOl y Db JORRIRL-S-51T
pifeDNIBOL ¢} -nB8BKdne d (ppn) 11.09 (s br, IH); 7.51-7.38

(m 2H); 7.26 (m =63 (m ol H); 6.56 (m IH;

4.18 (m IH: 3.73 =<4 Ji'l\,(jij IH): 3.40-3.24

(m 2H); 2.23 (m |Hj-“. 2. 08© 3H ;] 2.02-1.75 (m

2H); 1.65 (m IH). Exanple 3
Thé GoRipeond -wagrprepared followifg Be Brocddurd -desdribet -ih he Example 28
(Cy,yr rstdrtig Y1 Jrof , 2(S3H3epa@azilyt-DHydykrol-2-y1)-[1,2,4]oxadiazol-5-y1]-
piperidine trifluoroacetate, prepared as described in Example 31 (E), and using 6-
fluoro-nicotinic acid as the acid of choice. The final compound was purified by flash
chromatography (silica gel, eluent gradient: from hexane/ethyl acetate 100:0 to
hexane/ethyl acetate 0:100).
Yield: 93% (white solid); [a]p?® = +131 (¢=0.5, MeOH); LCMS (RT): 2.58 min
(Method N); MS (ES+) gave m/z: 356.1 (MH+).
'H-NMR (DMSO-ds, 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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pi peridin- 1-yl} -nethanone The conpound was prepared
follow ng the procedure described in the Exanple 28

w@ Bos/1s08Tti ng from PCT/IB2006/002047
(S)-3-[3-(4-nethyl -1 Hpyrrol-2-yl)-[1, 2, 4] oxadi azol - 5-
yl']- piperidine trifluoroacetate, prepared as
described in Exanple 3 1 (E), and using 6-
fluoro-nicotinic acid asplhgpiagsd of choice. The final
conpound was purified by flash chromatography (silica

CH T SR A B

P“”‘h € 131 (0.5, I\/EO—D LCVB (RT): 2.58

mn (I\/lethod N) ; I\/S /gave 356 1 (I\/H+) 1H NMR
(DVMSO-d6, 353K) d N11 %%@( 8.31 (m
IH); 8.02 (ddd, IH) 722( 6. 74 (m IH): 6.56
The Bopl 4>va%]p ed Bliowind Ghd Bock HMbelddd: tht Hxample 28
(C% %%% ﬁ%I(S);;‘g- -( \%ﬂe % %E g,;g]oxadlazol 5-yl]-
[ 0 e 1 ing 2-
?%/E} nlgptlmg%a; -pﬁ i“ 1neﬁq§})p %ﬁunld%?vgyﬂd ed by
aﬁh ’f?étg‘? r?é‘#?é‘t ﬂ?él%n%wﬁwxmetbﬂeaﬁs%mo 0 to
hemereéwl etﬂfﬁé rocedyre described in the Exanpl e 28
Yiéld) 49% avmtmglassr)p[ujp = +113 (c=0.67, MeOH); LCMS (RT): 3.68 min
(Meﬁ)odfil)[ B @S ighyd mlAB3pgAMHR: yl ) - [ |, 2, 4] oxadi azol - 5-
HYWMR @MS0-8d @@K)r Bf(ﬂ)piﬁ} qaqst@bﬁ 1HDF sB,@r(ﬁduq)‘v 7.34 (ddd, 1H);
féegm 1966l 71 Pl ) gﬁ# é‘n ;2?18 MH&@B mbrl : 3.53 (dd,
ing nﬁp}guﬁg %/as ]f|c]51fjr1|1I e ﬁy?’?? ?g ?ﬁgra h > 1H).
(sili ca gel, eluent gra %om hexane/ et hyl
acet ate 100 Oto hexane/ et ate 1:1). i eI d: 49%
white ln‘% MéD 20 = +113 — O—gz
(5-Meethyl- 1@@@@0 L ORUIENER (é)metmél( *safyrotg%w@ T 4103%217491 -5-y1]-
plaexmyl-yh}mwmnqmwsw 6 353K), d (ppm): 11.15 (s br,

IH:; 832 (m IH: 4dd 6 (m IH;: 6 74
(m IH; 656(m| 69 (m br,
IH); 3.53 (dd, IH): 3?‘,433 m\%osgzzz(mlw

2.08 (s, 3H); 203175(m (m IH. Exanple
Th8=ompound was prepared following the procedure described in the Example 28
(C),5- titinyg - | froxaz ofS)4-~[BHp-mhéthy - BHBtod-2rg)-Ny 2, 4]dﬂa@1ylmlaﬂ-yl]
pipediditle) trifluoraddtarea diepard- & ddskribgi peBxdinple 31 (E), and using 5-
me%h LidoxBEBS1BANQRBOXINE ARRITRO HROad@ DI RhERA! THe Rkl eMhP&ind was
pufifl (ggroﬁg %ﬁro‘ﬁ%ﬁ&érhﬁﬁﬂ dificd 1381, RIAIR! £ad8nd Bom hexane/ethyl

T e 5.

nd usin

§@x<észﬁ3¥~)45 ﬁzm@oiillﬁés D Db 08 fra, HE) 6.Td1(m, THD);
6 S6Hoi, dH); 422 (hj ha); 3ct8nidbudd); hasd (¢dyrliH)i 242827 (na 2BkI); 2.46 (d,
3HGH 2. v, OB AIOR (65 3E)£208:4176 (ed, @ED] 1.664ahi ). from

hexane/ et hyl
Example 36

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

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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acetate 100: 0 to hexane/ethyl acetate 1:1). Yield: 68%

(colourless gum; [a]D 20 = +102.5 (c¢=0.62, MeQH);
wWeaNE1ERT): 2.5 min (Method N); M5 (ESt) gave PEEIB2006/002047

342.3 (MH). 1H NWR (DVMSO-d6, 353K)5 d (ppm: 11.15 (s

br, IH); 858 (m IH; 6.74 (m IH); 6.56 (m IH);

4.22 (m IH; 3.78 (dt, IH); 3.54 (dd, IH); 3.42-3.27
50601 foRHIL, thedt 6(S§d (43Hcro-DeRZoyl IN-Hykdroxy2 19&1&11% 33 boxamidine
(3&) 1.286mfidY), Bhdparedl BRIckBRibelih ExEXaIPLE (BS, was added and the

i{fhr : ggge@an é,ce?}u ohr [tRerf ford %&énﬁ"eﬁﬂ)&ﬁltel% ¥
th

£9 nt \p%spl% oYk THE th ethyl
aceia dlanélg W1th
OV Cl70C slfrf Fe’é? la‘? (Rf,essure

P;?;%f:aqqp 0 rude as c omatograp y silica gel, eluent gradient: from
D MjMpOEM%llu& (DCEMM@W KRRy grvex 9 - solide thadli was. triteeateshsfrom
dllwnrdpylethemo ng, 1.28 nmol), prepared as described in
Yieasgbe (White Q)awdsay JadsfEc= ai9a.8 e=000 X Mie@H)yasmpti 137e158°C;
LCGMIS $RIT covemit @dthod Q3MVIBQES®) E@@tﬁn&% .1 (0TH),

UK lfH)Ir

1}21@(@@ tﬁdﬁ@éskﬁ%nagghwg%% (}% 8%@'“((1 iSHbVﬂS B9,
743 Hh 2 3 (ddd,
e e etk

and concentrated under reduc ressure. Purification
of the crude by flash cﬁ%fﬁo%faphy (silica gel,
el uent gradient: from DCM MeOH 99:1 to DCM MeOH 97: 3
(4-ghpso-gherwil)- HR) a3 -(A&E pYolt 2y B8 2, 4lpxasiazol-5-yl]-piperidin-1-yl} -
matlidaneopr opyl et her. Yiel d: 34% (Wiite powder); [a]D 20 =

+92.8 (¢=0.91 MeQH) 157-1%8C;, LCMB (RT): 6.47 m'n
(Method Q; MS (EM i&.j\(lvm) 1H NMVR
(DVSO- d6, 368K) 0 brs | H); 8.02 (d,

IH); 7.45 (dd, 2H); 743 H; 7.20 (dd, 2H); 4.26
Thé nitlel ddimipodnd Fa§ prephatdd; foﬂoﬁ'&lg e expéfimedalrotethitle déddyibed in
Exgmpre { Mtadtinly; frein 211 yﬂlﬁle(-lﬁbaﬂbb%trﬂk 8- dsifgd (RIMN-Bbb-nipecotic
acid: ?%nﬁcé:tﬁn(m theHjinal e rformed b flash chromatography

(si gﬁf Mkj%c{@%ﬁ @exéﬁme;é%h 1' tQﬁér’f Do %Ll fehig zTegeltem
sss ' diP Wl I fluoro-
@q}ﬁﬁ@;@w@m b R

-methanone
e-2-carbonitril e and usi g)
Yl 1 'BOWhite pewdenc [%ﬂn d Pgei7f {cTAOBo MYPH);hanpT dR-133°C;
Bhé MasingMetlndel M (ES-bsgave m/snitlohMbHy- (silica
lHQ@.N/I]E{ @MBOtdYrda fhpemt 11 5SAambinekKid) e7.44 (dd, 2&0e?.a8 4dd, B}, 6.97
(BB Be4aih) M IH) £6.21 &ing 1H); 19,22 (hel H)e S7t(t) d FHo3.60(d G 9 81); 3.39-

3. 2Q|dn DE; 1.24 fir@hed.os L. dhi Fopn@yhetipgr to give
fluoropheny 1)-{(

R) 3-[3-(I Hpyrrol -2-yl Exgxlnpl%ﬁ] oxadi azol -5-yl ] - pi peri
di n-1 -yl }-nmet hanone

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

N

38(A) 5-Methyl-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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as a white solid. Yield: 47% (Wite powder); [a]D 20 =

-125.7 (¢=0.98, MeOH); np= 132-1330C;, LCMS (RT): 6.71
worReve(ideshod C); MS (ESt) gave mfz: 341 .1 ( MRQT/B2006/002047

IHNWVR (DVSO-d 6), d (ppm: 11.54 (s br, IH); 7.46

(dd, 2H); 7.23 (dd, 2H); 6.97 (m IH); 6.74 (m 1H);

6.21 (m IH); 4.22 (m IH; 3.77 (m IH,; 3.50 (dd,
mIl/HmLB, 395 was2bfli(wed Br)3h. Theskolvent el redoelt dnd/the(dfude was
paﬁﬁ!)one&b@t%ze&% kdand PP FGl was added to adjust th H to 1 and the
ph 'sFévgl'li%r OsahRay! Thd (o angy [léyef S R el - Hfér ale and

'\/9%1% ér ; o? 3C (?rtheﬁl'\gas s %Qp Wlthout

-carboxylic aC|

TSR e it e G

Keaney M; J.Og. Chem 6 1 (25) 1996,
9068- 9069, and sodi um h dr oxi de 813! ng, 13 nmol) in
38@oxane/ WaiFdugreiphand)-{ (SO0 -methyl-AH)y pywesd-2-8 uxed
for 3h. The,4oxadéarbl-deyd]-pipenddiad -g) em¢thanaeude was
par tA migtieel off &-wetl-WHtprrodnd-cBBdxylitN akid (288smpdd8d mmol),
(S)aﬂJ(MﬁlofcleeI&UyI)Q\I—layd&’ﬁgy-bﬁﬁrlﬂhﬁsﬁ%ar\bﬁiﬁnﬁﬂﬁar efm@d me)e 1.89
mrR6192eBark@ 8 [de¥@bed ih FkafpRd ZW B UEDE Y e ak83 andl 2.84 rlmol)

and YRPR E?‘ij n@qeg R ]5@ nﬁ, SPAd 1rfe'aa§t r&‘@ﬁ rature
5 ¥ght( ﬁfé soﬁ}e %%%% I %em%k%\kv d & zj%q and

refJ \9 f% %vea Veg & Tedid etate
a

an &w i arE PIERIRIAYET PRy “faﬁlaﬁd with No2CO;s

til gmﬁbl&{(ﬁ grie owr]Nag Qe 2nd caucepirgle unﬁ%&neé%ﬁ@r%sure

Puﬁﬁszqtmneofdheeﬂl wiag petfoaedryygirepazativer BBLGI i ¢ acid (236

Yield; 1%. (®tck onhy| ])CMS (RT): 7.41 min (Method C); MS (ES+) gave m/z: 355.2

MEB))- | - (4-fl uoro- benzoyl ) - N- hydr oxy- pi peri di ne- 3- car box

h

€ was d wit

‘HFNMM 008, a8 rﬂ)mb)% BbePHILE. Iﬁs(ddeQH)* pag (dd 2H);
Ev%rn 7@2(@ i i f&‘ @y(mzlﬁft mmk;rsgd 25909 (m,
: en‘p%?g’cbr)é oV e%n 1@9 en he §o|q}2@1 \NgS r enoved

and the residue was d| Sﬁf’%lé}‘\é ij di oxane and refl uxed
for 24h. Solvent was re #%Hd t he residue was
ted wth eth acetate and water, the phases
{@ b G Blosara Pl marel g b lparaa S HaPlEer Gkl ek o
pherergymethgaenani th IN HO, dried over Na2SO4 and
concentrat ed under reduced pr 8ss urification of
the crude was performed Ly p ar ve HPLC. Yield: 1%
‘(black oil); LCMB ( L (7D n (Method C); M (ES+)
gave miz: 355.2 (WHE) 7 1™ NVR(DVSO-d 6 343K), d
(ppm: 10.86 (s br, THM; 8.15 (dd,, 2H); 7.44 (dd,
39(2’9) 6. 39-Cipra-H-pygolzd-caboxjc acid 56 (m 1 H); 4. 23
(m A Hpixt@e4 £32.29- ‘(rmhlom-l)l (43:11®ngo(H{-pyrro] 2-yl)-ethanone (14.12
mmol), prepared as described in Belanger; Tetrahedron Lett.; 1979; 2505-2508, and 5
mL of 10% NaOH (aq) in THF (10 mL) was stirred at room temperature for 1h. The
solvent was removed and the crude was partitioned between water and ethyl acetate,
then 10% HCl was added to adjust the pH to 5. The phases were separated, the
aqueous layer 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 (MH+).

39(B) (S)-3-[5-(4-Chloro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidine-
I-carboxylic acid tert-butyl ester
A mixture of 4-chloro-1H-pyrrole-2-carboxylic acid (769 mg, 5.28 mmol),
(S)-3-(N-hydroxycarbamimidoyl)-piperidine-1-carboxylic acid tert-butyl ester (4.8
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IH; 2.24 (m IH; 2.20 (s, 3H); 1.99-1.80 (m 2H);
1.61 (m IH). Exanple 39
W@ ¢@pAB2FD- (4- Chl oro- |1 H-pyrrol -2-yl)-[1, 2, 4] oxedi/m2006/@®2047
-yl]-piperidin-1-yl}-(4-fluorophenyl)- nethanone 39(A)
4-Chl oro-1 H pyrrol e-2-carboxylic acid A m xture of
2,2,2-trichloro-I|-(4-chloro-|IH pyrrol -2-yl)-ethanone
mipdl, pRpaedlay degpribpdieExaspleNr(Q)pEDCIHEE(18L! 7.2 mmol) and
HOAUT @38 thpn4I8einimacl) 1P A%ixar® QD5 2M0BwagRlrred ik r86m1@Mperature
ovléﬁﬁ%‘ﬁt( 86lertvydd Fenthdd Hnll tl’i@%es%&def Wad dibted %EH et yl cetate and

?fﬁ% F@%‘éésewf:&fse Brate gh%cte% %re(ﬁﬁgg?}e gaoe : g\ta NaOH

Hg%‘g C %Sr 1 few AFA molecular
hé r?gﬁt E‘%;mgb & tss'ﬁ% ﬂé?ec mm@r@“@wa%mf@s The

SOWémeW@ﬁ ﬁewve &pd thegrrads wias pagsph hrausghng sidica golshertraddgluent:

petrolenmo reghar/ethyy r acstate 22:dxr tooafliord  E013d[ Snedschderoal Hhepirrak2-y1)-

[1 ,é,é@o*ad@hzomyé]hpmasdms-é ebafbmyhh eciddort-butyd psted (RHO mg).

Yitldr t78% (yellow oib)atliGVS (KR 842 quanVietadd \B; MSKES-ORIIve m/z:

353.08 (Mm+) Met hod D); Ms (ES+) gave mfz: 145.9 and 147.9
(MH+) . 39(B)

39}? o pet f'(@ @%%‘?'L%P?Ef SR AU F g dine
r g 9 0@3 SJ B' P4y Flﬁ-}gzyarrrokf%%B [f2%ioxad$az6193 -yl}-

ng: Rﬁf F Rt 8981 (09 gel-7 hireob Jr dighloromethane

8}%&& { rIflL 10%841%9?;5 Of) Wsfee nga &C&@gém BeAgtion

mluxwr ewz & tg armmeppm te e@@ﬂg ang spirtgfdpy 3 dndlheaetvent

wag 653porated mngelm’edugved Ppregivex tngive 1he m_lp opaxpoynd, rwhidh atas used

forrthomxtestqpewﬂmm furthee priifitetionSol vent was renoved and

Yielde92%sLANMES @D): 80l mina@athdDEIVS (E&€pgpieen/anzts M (dH+).
t he phases were separated and the organic |ayer was

wshed wigdy.3 4. bla@ﬂldr@qhe-ayﬁ&m 911)#[2@ ﬁ&%dl%l -SH)-FiBeridin-

he resi due was

8'02 Cent : qt EL:*' %%fo e& hd! ﬁr esdeegé:r 8f in the
Ex?ﬁn\ﬁ/l ar SI — -lglfo Ej’a %g[fl Agoxad1azol -3-
yilgipdiip ﬂ%@f‘e @r%nfeae Fredespl Agpsias 4—

ﬂugﬁqbpe-@.‘/be logﬁe 26 hgeyladingetgent. p /‘@@ehg,qu ed
@rgmtograpjlyt(@ ied gdy Juent: petroleum ether/ethyl acetate 1:2).

Y1 ¢lg) 7¥%[(9hita selidorlbCMS- @Vlf)r al. O(QHym Method N); MS (ES+) gave m/z:
?7$B(M}<$ﬁ£x{a)d| azol - '(362y| ] p|7perY| d: g{e ;aéar bggl ic ait;l) d

HINVR (DMBO-RFEK)/ 46 Y &1281); §,hon20idn) 1H); 6.94
(d L1 QR ; 18); %ﬂq %BBQ%@IH)WX)%&& 19BVE.001&; 1H); 2.19

(S) 3 [5 chl oro?zrg%ylﬁ)m 2-yl)-[1, 2, 4] oxadi azol - 3-

yl]- plperldlne hydr ochl gri de, To a solutlon of

(S)-3-[5- (4- met hyl - |Hp§?‘?‘8ﬁ”l ffbyn [I,2, 4] oxadi azol - 3-

l] - eri di ne-1- car hox acjd tert-huty] ester
{(Qgé-%&g%brwlflmm S &f/ ﬁ%ﬁaé%@lr%m “RBeyidig-y -y1)-(G-fhypro-
pyrdinfnylmethamoskane” sol uti on) were added at OC and the

reaction o /=N
N\ / F

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[5-(4-chloro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-
yl]-piperidine hydrochloride, prepared as described in Example 39 (C), and using 6-
fluoro-nicotinic acid as the acid of choice.
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m xture was allowed to warm at roomtenperature and
stirred for 3 h. The sol vent was evaporat ed under
WO edaaztspressure to give the title conpound, RI/THR00EE2047
used for the next step without further purification.
Yield: 92% LCMS (RT): 3.0 min (Method D); M (ESt)
gave mz: 253.1 (MH). 39(D)
Pur{fightion [veas(derfoiined vyl by Elirbhmatbpydphyl qsﬂféa Hedxelderz pétraleum
ethéfyéth}ﬂla@&glﬂecﬂ - 1-yl'}-(4-fluoro-phenyl)-methanone The

8 dOiQd'o (391 e e‘i‘dﬁ\ﬁs RT): 2.69 min
1 ﬁsg g(‘ §%§ 1St AR (D269 m
arl&,(ﬁ}s

3 >§(6983H 13238|(-S§r I;H)} SSH%HHP (02 (ddd, 1H);
a4 8, Uy H; B3 it-d FBp3.27 (ddd,
1}@@:}3 14 1681 z@o zm, H)s d80bA6 by) ZIdhlloGﬁ @ 15D t he
acyl ating agent. The final conpound was purified by
flash chromatography (siEzamaplgél, el uent: petrol eum
et her/ethyl acetate 1:2). Yield: 79% (white soli d)
ECNBs (AROHlord- 1L pirsl-1 U)(édi%l@ i ﬁ&i@l— 2-fluoro-
{5 Kli‘r (%%5[‘1 55](%139 B

353K dd,
pﬁa&zﬁ%@%ﬁﬁ 2H) : 720(m IH)')6 94 (d, IH) 4(25

(m IH:; 3.83 (m IH; 333(%?_@320(ddd | H);
3.09 (m IH: 2.19 (m IH: 1.961\76"(m 2H): 1.62
(m IH). Exanple 40 {(S)?% £ (4-Chloro-I H

y

ryrrol-2-yl)-[1,2g ] -
rireridin-1-yl}-(6-f opyridin- 3-yi)-nethanone The
THel ﬁtﬂeﬁcd}ﬂmd ersV}ﬁrSpa@écE ﬁﬂfo@ﬂn ﬂiel eﬂﬁlehféte pﬁ?ﬁ:@@lﬁrb REdred in
Eﬁ%ﬁﬁ@@g )L[rlgz ]'o%ﬂlazol 3-
%el:}dll’l ﬂro‘éﬁ'll )BHQ ﬂrk&f&{ L9 lies%rﬂﬁ g?@ag',‘ u ng 2-
H;@ 32 A ?d éh%ﬁ’&re escrf bed
P icatio a S " Otln ClaCItdegrSeum
i Hﬁfﬁ yeekBreL Pl @5?‘?‘%8%8@5’ 3@?%#% e al
Sili | uent etr
Vet o R 5. 3}94\4 a9 M G, LMD (R By 2.69 min
(N{ed}qswibl\& 099 ®ve o2 79,2 8., LCVB (RT): 2.69 min
HéWRldﬂl\/lS)O-dg\EB(IﬁS&):pmm)i @200 7s b3 161)33.6 Mihn) 1HE I:39\Rdd, 1H);
; ﬁg) 8. B%gi%lmH)%@Bmg) IIgHs)]’é 1:%1;(,( 117 3.74 th, @ 3139(}(?}}') 1H);
3 6‘%1dd 11@)231ct 1H?Dzz (B31H); m76gxﬁ)2}g§1 @13

(m TH: 3,38 (d
3 14 I 2. 20 1.98-1.76 2
1 66 (m II(—|)m E;Dan‘ple 4 imp(pﬁs%ﬂ% [ 5- ( 4- Chl 8§?|HH|)
- -(2
Kﬁ;ﬁ 15t ﬁ) 1o R Aot B P e R st s
Hsexadol ‘P’IdWh ®fFe experinent al procedure

descri bed in Exanple 28(C), startln from
(S)-3-[5-(4-chloro-I Hpyrrol -2- AT9 2, 4] oxadi azol - 3-

o—N =N
A\
CI\O/k > Q
S

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[5-(4-chloro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-
yl]-piperidine hydrochloride, prepared as described in Example 39 (C), and using 5-
methyl-isoxazole-4-carboxylic 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); [o]p™ = +90.2 (¢ = 1.05, MeOH); LCMS (RT): 2.63 min
(Method N); MS (ES+) gave m/z: 362.2 (MH+). ~
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yl]-pi peridine hydrochl ori de, prepared as described in
Exanple 39 (O, and using 2-

WO bawenzs2pyr i di ne- 4-carboxylic acid as the aci dP@F/1B2006/002047
choice. Purification was performed by fl ash
chr omat ography (silica gel, eluent: petrol dipylBsu v o uwe o=
et her/ethyl acetate 1:2). Yi el d 86% (V\hl te soI id);

s U%ﬁ%%% Lo %&%ﬁ”&m,

: 93
(d IH); 4.19 (m 374mIH) 339(dd
.26 (ddd, IH; 3. 15 (mExan}pleéf*zo (m IH; 1. 98 .76
m 2H); 1.67 (m IH). Exanple 42
ABFB)3-84{Brlqra-1Ehipwrrol-L-Hipl i lloxadigdol-5Fy1]-pipttidivatiy Bz (@i @ro-
pheyyl)-nptipmonei n- | -yl } - (5-

nmet hyl -i soxazol - 4- yI ) - ms,s tg)anoneOThe title conpound was
prepared follow ng,_thg exper {? rocedure
st

descri bed i n Exanpl \ rei rom
(S)-3-[5-(4- chIoroIH-prrroI yl)-[1, 2, 4] oxadi azol - 3-
43¢A) - pi per4- Glhheo-ﬂi&alpyrcdibdmadmxyhcapidraaddas described in
Exanpl eoBfionC)of ahd,2usichigrd1-(4-chloro-1H-pyrrol-2-yl)-ethanone (7.6
m#Blh) Nlephie@ a8 ek @ibtd AR CTedeiEddn Ade BT9d2865-2508, and
coﬁ@ (NHﬁOHF('-FS 'nfllL)Cﬁ&t dcBfonfiBife {1‘5%195 xRd r&hﬁeh%f‘m min. The solvent
APRY dridd Wha @Rkt a%H”éﬂPyl cetate, the

e
or i I"W 13 8§ v i{;ﬁe%@ éﬁ}é%; rate er reduced
u 5
Prgﬂ eh%% %Wé%aﬂ T8 50 L st M&?uelyem
pepoleuy etherfeth ?)Dlvso d6 373K) d %P (s
Yigld: 104%6; LeMa(R Dy 2 BiymingMeghqdD); INI§ (E )%PV(S@/ZIWI
(MHDS (m IH: 3.84 (m IH: 3.39 (dd, IH): 3.28 (ddd,

IH; 3.10 (m IH); 2.47 (d, 3H); 2.20 (m IH);
43BP8- 1. 7H#-Chior@H:-pytrdeé-2{caybdnifyile Exanpl e 43

. { (9 s3hitidn(dF Crhlro-1Ebysle-okcazbolylic| doid aAlidx TRz, -3.94
mrﬁob}'ahdﬁﬂi@ Hoiie bxyohlor{dé- Bl70qIIQ-3. 943615}101) in yr1d1ne (10 mL) was
stiftedoht 1‘%91‘ i p@bﬁ"tﬁl@lo%@ﬁé}ﬁ‘r@% b thtx@ud R dtdN W ethyl acetate

g N g%%d% v %?@% 8‘;1‘%1%“%9@;@;;;;
Bemian %%mmi o

The organic | ayer vvas dried over sodium sul phate and
43ev)apor at ddCllpgeN-akore tHmyewiu? warhoxgiding cr ude t hat

was Iar ¢dmpuimdywhs asépacdsr dotkavoigg athbysagsi Expesingmtal procedure
deslribed in Exenplo Bé (6), atdntug frotnyd-cldori- Bileysrole-2-cifibehitkile.
Yi&ld%61 00%@YE.(RE) (R'B): 0.7 mnhin( (Watthed D);; MSS(ESESHEawamez: 160.21
MH-3; 127.13 (NH).

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

A mixture of (S)-N-Boc-nipecotic acid (199 mg, 0.87 mmol), 4-chloro-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
h, under nitrogen atmosphere. The solvent was removed under vacuum, the residue
was 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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43(C) 4-Chl oro-N-hydroxy- 1H pyrrol e-2-carboxam di ne
The conmpound was prepared follow ng the sane
we@xpefntazent al procedure described in Exanpl e 3pAT/(E2)06/002047

starting from4-chloro-IH pyrrol e-2-carbonitrile.
Yield: 100% LCVS (RT): 0.71 min (Method D); MS (ES+)
gave mz: 160.21 (M+). 43(D)
-3-[ 3§ @ RbEZyWLL 2 41oxadiazol-5-y1]-piperidi
B ) oxag m S IR 2y [1’%J$X%;§Z|°. S lLpiperidine
t er% blﬁt %\{er )r% ﬁ-g -?hlgio- ﬁo?@cyly'[lof Ei?&;éa&a%&'-éj-yl]-
pih il sl et
g)gq l?’%‘@ thE) Big5 the feaction
ml&%@( Hiae lsmeqm WaEE. HaapRdeRperabite £y Silefeﬁ f%ﬂadxerThe solvent
wasievapyeied andersisdaeesl presseres i gieptthoide cempower, whieh was used
fonthe nentystepheitiaes fther wasfigdioni t i oned bet ween wat er and
Yieldhyliansicivaf ECMOER Ph ds8amineiMetbeh dD)a S (ESHegave gafai 253.28
(Mrey)er was dried over sodi um sul phate to give a residue
that was purified by flash chromatography (silica gel,
gﬂguent )rzl ?k’zﬂtﬁld?@fl Al-zaylsirgﬁbeﬂgxa%ﬁazoﬂs gh]gplpendm—

% L (ES
353
The f losyi pr crib
Exé:ixs'x‘ple:El 0'1 IJEEF?I-%‘ %?,@ g}(?af}ilazol S5-
}’1](1@961‘ 03,{1 ’6 eo ]qrgpare escnb in Exam (E), and using 4-

ﬂupgp‘b@@oylzc oyldF|as thpgxggtmgagg_an 5Lk fmal compound was purified by
prepagséive BORE. 1- car box%l ic acid tert-butyl ester (60 ng,
Yi€ld131%n@ink salidd ol Brombt 4 ae=q 20, i OH); ILOMSoR BHN6HW min
(M(aﬂiod)l@pMS((ESd—l)lg@ﬂs)mm37&dC(M{—@t 0C and the reaction

Wlﬁ\m@sd ”833(% b&OH'B t7e4§3 aQH5e7@I‘€’dd 2H);
1&? 5% (&d PlH);TH%zs( % ‘J‘?g\ npou §141-3.19 (mn,
o’rﬁ{%e ne FZ grflg% e(u thher pur i fi cat| on.
Yleld quantitative; C%/gaéi 2.68 mn (Method D);
M5 (ESt+) gave nfz: 253 43(F)

(S 3-(4-Chloro-| H pyrrol []
{(Sg gx@démm lﬁ_mn]ol-@rﬁ);{{aﬂﬂpxadlazol 3-y1]-p1per1d1n- -yl}-(6-fluoro-
y1yd1}1-3()4194ﬂmmhmmnphenyl) met hanone The conpound was
prepared follow ng the Brrgceduro escribed in the
Exanple | (C), st agr | 7 dm 13- (4-chloro-I H
ryrrol 2-y1)-[1, adMazg@l -5- 'yNT -pi peri di ne
drochl ori de, epar*éd as described in Exanple 43
448 | and (-G Fhiond. pigdiobdreedyimy DAY By ey adpeitane -
acyl at i ngarthgeamidiniBhe fi nal conpound was purified by
pr e @k Clyweo-pigefidin¥i le¢aabox31i¢atidi tak-baotiedler (3.33 B, P01 mmol),
gaérké a8 descridedQn ECHAO) 27 E)Myva§ Bikolved Sl DIOM ((Meilh)asd 9 mL
| 4Nﬁd{o§§ﬂ'é s&laléh) Weke added: &ofM?’é’ ht 0+ YR B ik tlre was
dient Zvﬁ5e&a‘f)grat&i'%ndezv fefuced

stn‘iﬁ‘; é }ﬁn (PP ratudd -85 1(5h. Bfhe
presstre 6 atfford (S)-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 (11.1 mmol) 6-fluoro-
nicotinic acid (1.6 g, 11.1 mmol), HOBT (2.24 g, 16.6 mmol), EDCLHCI (2.13 g,
11.1 mmol) 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% Na,CO; (aq) (10 mL, twice) and
with brine. The organic layer was dried over sodium sulphate and the solvent was
removed under vacuum to give a residue that was purified by flash chromatography
(silica gel, eluent: DCM/MeOH 98:2) to give 1.36 g of (S)-1-(6-fluoro-pyridine-3-
carbonyl)-piperidine-3-carbonitrile.
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7.03 (dd, IH); 6.69 (dd, IH; 4.22 (m IH; 3.75 (m
IH); 3.51 (dd, IH); 3.41-3.19 (m 2H); 2.24 (m 1H);
WQ2@®4A23256 (m 2H); 1.64 (m |H). Exanple 44 {¥CS)/AB2006/002047
-[5-(4-Bronmo- 1H-ryrrol-2-yl)- [1,2,4]oxadiazol -3 -yl]
-piperidin- 1-yl }-(6-fluoropyridin- 3 -yl)-nethanone
44 (A (S)-1 ~(6-Fluoro-pyridine-3
A sdl@tﬁ&psyts)) ﬂ\lcehﬂdm i@ﬁrﬁesf—b&ibﬁﬁyl pipegidinRBadrbhititle (150 mg,
%I %@ uE’dL@ 11’18 @5(*0/91%’ fer, a0 It 214 mdlYin ethanol

% SCddRe fessure to
tl%ﬁﬁo t)lrld ‘E‘ﬁ’a gre[ bkt }f o OpV\}/I%g a{l ion.
%dua?ﬂg‘t%v ??1333““ MS 8?? ?r ed at room

tenperature for 5h. ' The sol vent ,was evapor at ed under
44 (BHuced griesg- laH tyriRfe-gregrboxylic acid

(S) Api pelntian nef 3-1c@ryemiot Hil-perral dybchP drivighlosa cthapgnet (4.7
misd),ipteparérhas desribesieid Bedangeh  errahedron dgriwilOR%AS 06408 eand 1
mlIpuf 1 6%ecHaOHNaqAIMTKFUBanb} was stirred at room temperature for 1h. The
soly&nt-waPRRoved @nd tleadrhddinias ipheitioyeld bethleor iwder (and letliyl acetate,
thefMR% ﬁct QT 218 % | Aajest Ak GH( o 6. The IphadesWote) sepb’@EeH the

ded g‘ﬂ r@ acétBtel thelo n%ﬁnéd Sivahiks e dried
ovd? “$ Et Lol oy ég{ﬁ;l/%ofnﬂ Bt yﬁ%%@ﬁimc acid
<|; Waﬁ. or the nex tP et pur
Qﬂuﬁ A py @I@?ﬁ? ¢
e) and W|th brine. The or ani c |l ayer was_dri

44 &Qbr sodi{(Pr3{i-pghBramen H-pyeol Y]\Hhtz d#‘*@ﬁb%é’él]‘ﬂiﬁ%‘im'

vacuum t d-yi«e-fmorepyridia-3+Hkmeikenoperi fi ed by fl ash

c hr dmatlogom ph¢-treinbi Id&pgeble-2tarbortylicDEid KEBHNES 02704 tmomol),
(S)gi Y- fihoRBpwidifie-§-Shrbonyl) N-hiy drok p-piperidiierde@boxamidine  (0.64
mreél tmml QLSRIREr.96 Aendl),CHORAN{ST inke0 A4 Sainal)i iandiefane (5 mL)
wa§ fr Ld at room temperature overnight. The solvent was removed, the crude was
dilife ey ﬁﬁd]p \WaShed ﬁlﬁh Na(ﬂ'l,pﬁ{e' 91' cs‘la?élI Badidkic lover
socﬁ ﬁ@e ?%“ e%ﬁﬂg}é@g EdIER "iﬁ ¥ }RM 161 0L was
puily %& ol osipt i col RO A1) The sl
obiaigl HP%QEH €Atiog %?Sr LY nﬁ"Fﬁ"é‘RU ‘%h LG for
6h, ja@cseplsd %aawr@fv@ﬁew‘f% neppihRpheanpicypie 4yas gyriormed
(6hyil 39, qugmwavs@t Thesolpptvas mporqteds;mﬁ?rrfe@ eepsme and the
cmala“(aspunﬁaﬂbmrdparap?@ HRL&. 2- car boxylic acid A sol ution
Yielll: 1 1%4¢yetowooil)Halst T o1+-98: 191 {o=2,22 CHOH); HLEVIS- @ HaAdlemin
(Méﬂaoamrrms EP) epos ek a&OQG(MHH)bed i n Bel anger;

@ndéL%K), : 123875 32087); 819 (&, H)08.01084d, 1H);

%19 34%'(1&{61 )ai 8H PRM : 339 (dd, 1H);
ggg%g libs 1([?‘? f%a we}én vva]t (r%’n Eth Tlehace ate,

t hen 10%HCI was added o adj t the pHto 5 The
phases were separ at ed, if'u ous | ayer was
re-extracted with et hyI acet ate, the conbi ned orgam CS

{(S)Sr B -drBrana HrpyneedAe))- ﬁhﬂéﬂn&aﬁ@tzel -5-pi]traperidiag arlat(f-dhoro-
phehwyDroathahdhepyr r ol 'e- 2- car boxylic acid was obtained as a

solid, which was used f Mo t he Xt _step w thout
furt her purlflcatgr\{\rf

45 (A) (S)-3-[3-(4-Bromo—lH-pyrrol—2—y1)~[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 Leit.; 1979; 2505-
2508) according to the experimental procedures described in Examples 43 (A), 43
(B). 43 (C). 43 (D) and 43 (E).
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Yield: 64% LCMS (RT): 2.74 min (Method B); MS (ESt)
gave mz: 191 and 193. 44 (O
w@ ¢@pAB2FH- (4- Bronmo- | H pyrrol -2-yl) -1 PCT/IB2006/002047
, 2, 4] oxadi azol -3-yl ] -pi peridin- 1-yl}
-(6-fluoro-pyridin-3 -yl)-nmethanone A solution of
4- brono-| H pyrrol e-2-carboxylic acid (134 ng, 0.704
LOeMBIRT): 2.93 min (Method D); MS (ES+) gave m/z: 297.17 (MH+).
(S)-1-(6-fluoro-pyridine-3-carbonyl)-N hydroxy-pi perid
45i (B~ 3- Car{QS)@J[BJ@@O@@'lﬂpmﬂ-g-’ﬂﬁm,‘ﬂbﬁédl%l- ?-glpendm—
mol ), HAA(@E Yﬂdw@- Qe ahotd! di Oxane (5 nL

sti rpgd caitn 5 ar ?olfb‘éﬁf@%‘ ;%9 1ok éoaéé 1% dm@ﬁ the
ExraﬁjEE: &ﬁ: g&Me -y1)- ad1 ol-5-
i 8b%k95 Pg aae ﬁ%§¥ °’P ?}P8]§s ; »sn P ag 4-

“é?]é PYIFNE PRFOE | ed y
flagh O&a phye &éﬁtgel wémtfemiroéﬂm} e@r/stf% Ianaaté %ﬁ ‘Wé‘dthen
bYaW%I@Fatt r| fication was dissolved in acetonitrile
Yieldd 2ﬁ%a(t\7ddteaetohd],({@]1i OF 6123.3 (v=8.78 ABOH)UREMS (RE): 6.08 min
(MeﬂmddWaM(EﬁqergavéhEn@th(hﬁiﬂjeatl ng cycle was
' HReRRO (DR O-8013 53530 %g?pm CT108VR4Es5T) 1H7hﬁ4§@dlcv9mi Y3 (dd, 2H);
7@@9;?@8@35‘6&10'&{ ); & U§§ W H 898ULE llgﬁ %tlsgie( ar dv@"%if?;l (m,
ZHPU%% bg-L ygnwge}%gﬁj g) cé%» LCVB (RT): “2.80 min
(Method N); Ms (ES+) ga f 420.0 (MHH) . 1H NWR
(DVBO-d 6 353K), d (pp %%6(3 br IH) sso(m
8. 01
{( )E? [3- -qug@é}fcmﬂql%yl)él Qd]‘erfﬁdquPkS yia]—myel(i@a—l ylr}b(6 ‘fluoro-
py13d1273y dacthangne 3.14 (m IH); 2.20 (m IH); 1.98-1.76

(m 2H); 1.66 (m %jémoleje\@
{(S)-3-[3-(4-Brong-
ryrrol-2-yl)-[I,2, 4No aleaz Fperidin-lI-yl}-(4

-fl uoi Ophenyl ) - net hathione 45 A) (S)-3-[3-(4-Bronmo-| H
The yitle gonpoynd wak ppspataixmilvwig ths-exbgripentakbpiodéduee described in
Exhnylﬂ}eolﬂ(mr staléing Heon (AP B-Y4-baanp/1EPpyesl - By B 200 ok dded¥ol-5-
yllipifetideonpdrbthlondd, Preparad ds dasénibed i’ E£dMps1E a5 f)ammsmg 6-

&Lﬁ@@[@ga@g ad @RCIciddstLHoteBel anger; Tetr ahedr on Lett.

T]flé-gf?@al &ﬁ%ifgg@l? g di Eé: %14s Eﬂggﬁ}‘c%%ﬂ}? Y‘s%@&%a gﬁl3 eluent
: : ol %mt g\;f'et%oc(l% p/l%d(Elg)ﬂ gave

@g éfelgnw
SO B (oo F)’ng)blr%(smr 1121), 8.30 (m, 1H); 8.01 (dd, 1HD);
|(<ﬂ

7.21 (4. )LD 706 e, d&)h@ HED AR G, THY THnfoulid; 3ds (dd,
1Hpr3epad 2d (fp PHyd . Ay (B 206 eld i émd23Sy; rli6e(th,i it he
Exanmple 1(C), starting from
(S)-3-[3-(4-bronmo-| H pyEkg@hpR-4yl ) - [, 2, 4] oxadi azol - 5-
yl]-pi peridine hydrochlorlde prepared as described in

4- ﬁ)ﬁ@fﬂgﬁl‘f‘e g ﬁﬂuo@@[i”u@ﬁgg}/rf’ol 4 Hgg ﬁgéﬂfmézgf Ig Jﬂj 1;)%@1&&1?1 1-

yl} rH&h%ft)ﬁ' g agent I na
4
= 7 N>\\©\F
o
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-fluorobenzoyl chloride (380 uL, 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 1N NaOH (twice), with 1N HCI (twice),
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flash chromat ography (silica gel, eluent: petroleum
et her/ethyl acetate 7:3) and then by preparative HPLC
wOoe@bd23226% (wWhite solid); [a]D 20 = +123. 3 ( CROI/FR006/002047
CH3OH); LCVs (RT): 6.08 min (Method R); M5 (ES+) gave
mz: 419.1 (M#). 1HNWR (DMSGd 6 353K), d (ppm:
11.89 (s br, IH); 7.45 (dd, 2H); 7.22 (dd, 2H); 7.06
and dhenl with beng T heargdn) laydr @as dngd dvidy soddumSulpimtel ad)l;evaporated
undeSiedficket] piekfure o 4ive3BAImgnof athil whidd wasusédfor the next step
withdd fthied pluificaioh; 1. 63 (m |H). Exanple 46
Y1é1d3)98@6 (i) 40319 "(R‘I?J‘HBY%HJ (Methbd ﬂ)j 1@84(113@49%65 /25280, 3

rlrer|d|n I | uoropyridi'n
nethanone The t|tIe conpound mas prepared

?2%}1110 oced 31’ BF( Hba(ildjﬁthyl ester
<Plu 0121]11? added into a
Po%ﬁw Doy “(:Fe%&?‘%bs iq Cléx%t sstars(881 mg,

F 6(20 fmhb a0kl @bt/ Rie under nirpgen atresphergs The -
SOlﬂﬁl@nc eWﬁST hétllﬁdna&t cofpéunépraabh, puhet i @d $pjutidmashf N-fluoro-
dileszenestlphomphde (997 1mg, 8. Yfemmad) inedry  THICWOMaD)wa9 sibwlpadded.
Aftdratiring 3 stpai8aC) the ntilhee wis elldlve B%w{mhic @ogLemperature and
stifredl iafl Yoorh @pdriflye overdightl IN B thadsldlly dMdppddSa) 0WR\Slvent
wldl rémo(}ddaa@d ﬁ%ﬁdué@%&%l@ I-I'tﬁ?a!ﬁ)i etﬁ%rl é’cﬁ?e The phases
W d-séiilaréktéd d tﬂe’?% c@@e&rﬁfashga ) afd Svkh brine,
th P§‘ é d gl}er S xé’ap t d'_h?d acuum
]536 fl é &exé 0 ificajion.
?ﬁé@mﬁg R ol sl o
Jd) azoI 5 yl ] p| rer| di n-1vyl } mat hanone 47 (A
4 Fl uor o- benzo eri di ne- 3-carboxylic acid
47€(Chyl es t3eFlug- la-( gBbyl)-pineridinest-parboxylisest at e
(0. 3A sdlptidn Qﬂ31ﬂmotc)—l+(ﬁa—fhhn;o Bavoy D @ipdridine-3-carboxylic acid ethyl
estér (3. LOnobdnzeyNaOH @26 deg, 3380mrio]) 3. Waten(10l L pastl éthetl (10
mIty @t hyflasdnor (30 B dikent 3w rdiidlell. WhE GesiioMajueidadyer was
dil ea%ﬂf»wef Ivvedh&htvﬁt:e KA ERNRRT Aby! hﬁdlfﬁsﬁ|MﬁDSN\4@@1 to adjust
thd qd Tﬁ@ | 18 cYRScrdd RAhESC, fficsPWe washed

L ek srsog R R e GREL dgg}e A6 Flali s ive
el e e 430 TR G ks 19 o

(MHuced pressure to give 881 ng of an oil which was

used for the next step without further purification.
47¢Del d:  9&4F{usird-phenybivis -flramo-3-§3-67H piyrrol-Mst kiR, oxadiszol-5-

(ES+) gav§-piparidi®-8eyl3-nfdikinone

A solution of 3-fluoro-1-(4-fluoro-benzoyl)-piperidine-3-carboxylic acid (450

mg, 1.67 mmol), N-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 plL, 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-fluoro-3-[3-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-
5-yl]-piperidin-1-yl}-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 (DMSO-dg 353K), & (ppm): 11.60 (s br, 1H); 7.46 (dd, 2H); 7.25 (dd, 2H);
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).
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47 (B)

3-Fl uoro-I-(4-fluoro-benzoyl)-pi peridi ne-3-carboxylic
w@eiod/ 122yl ester LHVDS (IN solution in THF, 3rPGI/B2006/002047

3.48 mmol ) was slowly added into a solution of

| - (4-fl uoro-benzoyl)-pi peridine-3-carboxylic acid

ethyl ester (881 ng, 3.16 mmol) in dry THF (20 nli),

cool ed at -78C, under nibi¥eogésd&t nosphere. The

solution was stirred at -78C for I h, then a solution
{B;SﬁDfﬂLfolrmJ-GF[G(-:(1Hepbzrﬁﬂé?s}all)-mhﬂm]Madmszﬂ-ifl]n@perﬁlﬂﬁ -ytg#fluoro-
pheylPéthbhbnd 10 nL) was slowl y added. After stirring 3h

at -78 0C, the mxture was allowed to warmto room

tenperature and stirrednag rooratenperature over ni ght .

IN HO was slowy @mf 00C. _Sol vent was renoved

and the residue was }iregte vleth HC and et hyl

acetate. The phases were sep&f at e and t he organics

were washed with IN HO (3"tifres) and with brine, then

t he organic | ayer was dried over so msul phate and
48404 por at S uHET iR e+ gath P%sélcaacefetﬁ ¥ i, The oi |

was Pugqlatl%@f $-hadiexy tpiperidinend -caboxyliagaidh €00 mg, 6.2 mmol) and
HopOri flianl)om abselute: edeamolt (30anilye wesistired LEVDoR Ty mperature
ovénight.fihe sobenhods Bmows upiSwpdumderessare aAd ghPcr@dd5hydroxy-
pipérid{ne)3-Sarbbxidicoadid (ethyfl| dseur Owire 03ealy In) thel et i stépn@vitBout further
purifiedti@xyl i ¢ acid A sol ution of
Yidd! |109%0 leld U{’I‘Pr@tif’%oiﬁm:ﬂl@ﬂpﬁl\é Msﬂ §F)Cg£d%0ﬁy£' £74.32

Mafhd ethyl ester (3.16 mo
( rmtgl) in water (10 nlL) and ethanol (10 rrL) vvas

| uxed f [gunc] o) e . resj.due
S P Bt AR R R TR e S dgid el
wi th DCMEH EI then acidified with 6N HO, to adj ust
pH tomixtunnaf ddiydsyy-npgrhingeaborylic pdd ot iestocid- O&rge 6.2
mlmlbaﬁﬁh@r@b@nmmn@c@w tragna2emmel). BOAGy &50smgi (i@ mmol),
EDSIHBkE 7 SagP. 2 vatpob) ané triatindemince@ced., p2 eysob) én tiy BOM (70
ml). 8gs dfepy elrdew sintingl . at Yioelnd tempanaturd dbr \Be ;dayCMmdeRThitrogen
atntospHerd) Th( ddghhiodaytd) wabfyablicdwitly ANEHIOT 71x4048LF 6% N5 (aq)
(146 D), brine (1x40 mL) and then was dried over NaySO;. The solvent was
renfdvell! UBIder PREQNIN - {3~ Eivdor ﬁﬂﬁ&ocﬂeﬂz&)ﬂ 59’%3%}(3} pdridine-3-
carb y c%ﬁij {P?loéste? that was Bbé?ﬁh'tﬂé Rext StepwitdBat AP fufication

S;I 8:)l1| (%b- IYIZ? lf‘]fl)or206%él}11? oS/IYIS:tthli pBé)l’ l\élﬁn% Sir c‘%\arvﬁoxy%'l2(:96'24

MERG (450 nmy, 1.67 nmol),

N- hydr OXﬁ | H pyrrol e-2-carboxam di ne (209 rrg, .

43 (b dfidilaeroenaedl-piogedipeiideadns 12 ammml ester
(228 wéutwp G DM §120 EbCL 66 mingBdn ﬁcgy DQM L) wasdooled at

-8 Civadbmhitnopereatfnppphare., O)&lﬁzbhtnrmie)(lﬂ(h pl bfammol) 2Esradiled and

thewaixtefel wasestim¢d BT-780C &, 15t ey thers 1r@kfluoredehzyl)3frhydroxy-

pipSadinetcanbskylie moidesthylteser (300dag) 62 eimtolyaas Rédedf ThE mhyture

wal ls88d G r-oget opF &phiheh &fﬂsﬂ%%&nﬁﬁé (48 Went3 0PEMEY Rvds added.

St1 %ta@t—%@w& rrfaﬁltﬁ’i E@rd 3d eactlon was allowed to warm to
roo £ 9 Eu(fdﬁ I_sl'olutlon e wasihed with 5%
01tr1cy r r ol 1gn 2 4 Sf %? #guced pressure and
the 0xoz)10 q,] -(c@@?:)ﬁ d gyl ester was
usegi n the next step Wlt out er punﬁcatlon

Yield: 63%; LCMS (RT): 2.72 min (Method B); MS (ES+) gave m/z: 294.24 (MH+).

48 (D) 5,5-Difluoro-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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(ESt+) gave nmfz: 359.1 (M+). 1H NWR (DVBO d6 353K), d
(ppm: 11.60 (s br, IH,; 7.46 (dd, 2H); 7.25 (dd, 2H);
wQ2@é/1tx268d, IH); 6.79 (ddd, IH); 6.24 (ddd, | HCTAB24E®/002047

(m IH; 4.02-3.78 (m 2H); 3.27 (m IH); 2.47-2.24

m 2H); 1.96-1. 74 (m 2H) Exanpl e 48
SN- D|fluoro S yrrol -yQfl AJoxadi azol - S-yl J-

t‘;%ﬁ E!;?H RErgL @F‘iﬂa@gowﬁ?e iftainge coryamigis. PENABO mL) was

f dhs sqip ot Pigs raskech ith UG INAEGRi €rap (BAO mdd) Fheporganic
layes| Wias @r#pdoqwesNgzaemyerp seleentdiasee@oved hoderireducadiptessure and
the gmederd,S-diflpororbi(4-flao-benSeH)-pipetidine)3-tarbabdinl adié ethyl ester
wat isad 0 the8Bxndtdp withowtfurtheusificatmn t enper at ur e

Yield 96%/gLCMIHRTH @, 3%Min (Methé & BYMES (Esd}egaxxeq%c 815.22 (MHH).
pressure and the crude 5 hydroxyplperl |ne

48 -Egar boxy§ 5-@)1?191)1% E J]Ylhoz%slse%rzoyﬁ i
Vpen Jfﬁ@}n E%

X
epAV\ﬂoﬁ Wt of Y id
et % @%@%ﬁ r’@fﬂ &hagggf 1n dloxane 218 ?8} 1

(331 tempern h e nder
re pée(sls1 F: "Bl%q %rp lre,; Bp gggf &E%ﬁvggggHEg Etl(ﬁe% ?A@éﬁ%giiid to
adBlSh Hherdoypons phasawpbsstractsdawitil AOR (3:dtraL), then the
r@sl Qjgarge taymmwre daiefl lower WhaSitkcind the salvéB Asmgmoe?under
i) , pracyre.( 83e nycrube 2 Fyfraliflyor&DAUThord et £oyd)-pPeddine-3-
carhmyl)c a0id wias usddhivil theha s(eB without fiefpmificationdry DCM

Yield0oss) LEnsS KEDf: 2i808¥in BVIEthod BY; KIS (FSMVLARIRL: 28811 § (MH).
for 3 days, under nitrogen atnDsphere he organic

lgyer wa t .
48 ((?¥ 40 rrL)S{ ;%%MQ% ?45%@ a C{f‘ %@xa@@z&agﬁ eélﬁgﬁdm-

%f |s Hgn&e Byrgé) ve V?}@fju@4t3o %unc?l) and
hy k?tg}) i & %c?. egt@f{) )ugé&thaﬁolt KESthady) was
t ol enf FtSFP Wenbd‘faﬁFP@QW%Hndﬁféleéluce&lG@%SHL@WBgWe N-
m xaaig miEgwy  gdv ed,Ardiflu@od -@4fluoro-
begt p1pepgin(1 S car oxylic aci (167 mg, 0. 58 mmol), HOAT (80 mg, 0.58
mrhol) an¢ERCIHGEAH6YhY,- G8D xong) e dioshme(68- @A) e wtiired at 50°C
forelh, dheat Nyllydestyet H Aysole-2-cabodimidvBQ80 kng, mts mlm@l? was added

andrthel phixiuie Siay siedd 4thBomltdmp@ateORr 8Hagt, theiBie sopd %rvermght
Thei solvede mvagtleﬁﬁpa@ RderO¥dd phisqlirt dRed 30 gid joned
betWE@ﬁ )Ad@lﬁ ﬁi aﬂ% Wla%ét &€ s\é‘ﬁa?at%a'afl&% gfgamcgla@ was

wa ith bri d

OV jr i 4“?{1"5@’1% “J‘P@IX il ﬁﬁﬁ .<afw dendi e g
géf? siitog g@]ce%ugpt U? 1 acetate 70:30) and

ypy V (425 nL, 3.05 mol) was added Stirring

Yiglg: ]-4% €Mhits pewideDal6MS R): 219 min Method e M &3 Hagave m/z:
377/\8%#)0\/\/% to warmto roomtenperature. DCM (30 nl)
"H-NMRADIEEOaR 3 SBKY, S@pit)i DI S\RbrWESH gk Ml IBRo7Cist [HC2H);
6.96¢ddt, 380 16.79 (ddd2 XHE) 612 (ddHhﬁF]!) SO0V RS 15 BROYES: 3.77-3.50
(m,BHED. SOEZISC 64, Apssur e and
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t he crude
| - (4-fluoro-benzoyl)-5-o0xo0-pi peri di ne-3-carboxylic
wa@ediod/1z2Ryl ester was used in the next step w PEDIB2006/002047
further purification. Yield: 63% LCV5S (RT): 2.72 mn
(Method B); MsS (ES+) gave mlz: 294.24 (M+). 48 (D)
5 5-Difluoro-I-(4-fl uoraq- benzo%(]9 - pi peri di ne- 3- car boxy
lic acid ethyl ester A 489
| - (4-fluoro-benzoyl)-5-oxo- plperldlne 3-carboxylic
{3 ReDimethyly3- [?EQHQIPY(YQBQ-Y}@[LMBMMHS yii-pitreyidieMyl 164-fluoro-
phedy)l)-m@thaaowd ed at - 78C under nitrogen atnosphere. DAST

(700 nm., 5.2 mmol) s jadded, td1e reacti on was al |l owed
to warnto roomte era irring was

mai nt ai ned over ni ghth. DCM 30 s added and the
sol uti on was washed with 59 ) (2x40 nlL). The

49QAgani C 13ALBimUAS]- ﬂroksq>qsefﬁﬁnebka%§@6x IR &ol-MAPt eV s
re ”W%iuﬁ&g 8f 414 ZQ%?{%&%@E%%‘SX g‘
18a ¢

ol irf dr Ygﬂ% 01 el hR?eg%Eﬂg%% 50&%%’(4%?
e e

wa, P@ﬂ}ﬂOPF Pfavqen dAGthY - BWrbidg. LhsityerlprRch avene senakied and
the prganigilayes was @1(1¢d)ﬁvqnyast4 The solvent was removed under reduced
pregsge cind] ther erude ( 2,3 fdimethyl-Benpayipdriding troadonplic-achl haikputyl
estél wasausied i theylexestepwithd@durther fritatiorol ) and NaOH (50
Yietd:, 7386 22-NNR ) CDCLy) 308N H .B8(sl @D, 1.38 (SYOH)YBSO (t, 2H), 3.40
(s, SHI) rj’ﬁﬁ(tng)’ oom tenperature for 3h, then the sol vent

was renoved under reduced pressure. The crude residue

4oY@y di SS@'S"BﬁnzHyﬂ-ﬁ-Qﬁ ?@J%pﬁl{?e"g d%&ﬁﬁ@ Ghed01 @%Hﬁ{yl ester

m

!3

CTO

the pH £ 20qU€eo ase 'was extracte

ASICEE sog%x neo heogonb ied o ag#%%éﬁgﬁﬂ;& Pty'i éster
(1. g 28 cg g]& Was €00 ed t er nitrogen
amB)SB et F %4]8 0 TdF 0 Fpe o ?z Wageadded, stirring was
A A £ A AR O V1 e i
The mixtvee wagrstittied st i-918°C or[16: m5 Yhen BB BRTNL) a8laddedr The
rea¢tidet WaslalRywedV® WERHD rgemetemberati?& STHB wabrbihovediBur{de) reduced
prefstud-thed theoaquedus PhideHvay extedetedt With-dihyl acetate (3x30 mL). The
combinéd evcasicazfrs frenl dricdidRef N&jS0,; then the solvent was removed under
redﬁée}d' ﬁl‘ésgu!ré‘ ah@tRheRdk)s, Sfﬁirﬁé’cﬁﬂnﬁ 0Ro % ei‘ﬂdi dlcarb xyhc acid

ji‘ érej’ %eﬂ‘g% &E}J A ds% Gttt %%%& gy ification
hano L?R‘SQR m%%&}rle uxe br ﬁ%‘ﬁe @%m %?QMHJ’)

49 {@_S ;??gyzg-fjl‘ nds_{?srztjﬂ%dg gép ;‘(T%Ef};’ gpl]%qeri?neNfsl‘_%grbong/hc acid
K55d|f|ﬁ’8 F3t4fluorobenzol)

pi pArsobitiea-of e mﬁﬂwlrﬂcompme(lim-l@dlo@ﬂf@aym«tm 1-te@ebmutyl
esterSomathyl este8(280ony, A0 nERC)HEIDCYEE mi.,) WhsSbobatnat) 0%Ch HCl
(4Mliioxidnané,605 mh)., Gasmsel)i waeaddet MAChE anixBhe Wwdiedtirred at room
temiNerayidte gy 1. HEIRY §01@dn@ whrs GambOE® tthdbr 1edud38 pigksuf@: £ the crude
wadTidshlveas iradoes gdpirtye ’!‘Héﬁﬁ}}vlﬁlﬁm’éa 2% 1\(11,€8 18t K88 Mand 4~
ﬂudr@l'i@l% Al &id Ld @)@ %% add ﬁq\ﬂeﬂlgﬂ re &)aﬁ stirred at

Cﬁav

room thatﬁ’f@?oﬁ Hg O l’l , with
alﬁ 5§1§2)¥?&L§a{hte éllr Was, % t Bf W motv under
reduce& pressure anc? Hhe' crude was puri 1ed ﬁlas chro atograp y (silica gel,
eluent: hexane/ethyl acetate 10:1) to yield 1- (4-ﬂuoro-benzoy1) 5,5-dimethyl-4-oxo0-

piperidine-3-carboxylic acid methyl ester.
Yield: 21%; LCMS (RT): 5.28 min (Method D); MS (ES+) gave m/z: 308.16 (MH+).

68



washed with 5% Na2CO3 (aq) (2x10 nmL), with brine (1x10
m.) and then was dried over Na2SO4. The sol vent was

wo eovoueitsunder reduced pressure, then the crudeCHEER006/002047
purified by flash chromat ography (silica gel, eluent:
hexane/ et hyl acetate 70: 30) and by preparative HPLC

Yield: 14% (Wite povvde 9 mn (Method
40P MB ( és%F@awbmzpyl) m@%)dlmfﬁmmepma-%boxyhc

353K), d acphmpthylastas (s br IH); 7.54 (dd, 2H); 7.28

(dd, Ta2Hp; sohfion( doitl, 14(44}11101@ E’eﬁlzéyidd 5-dihethyd-LRaxd-gigelridine-3-
cattidkylidtadiQ rhéthyll ddrer (40 bbg, (026 hidjol) th WEOI SO (It NGBH, (10 mg,
0.25 B8102) Whs 4dded2The nBEReANR Rirtd at room tem erature for 15 min, then
acétééa< mag aadbd- fﬂe“sd%n"c %aszfe»ﬂo»e& lunderoatadH a% Qlir the

A %ﬁ,r@ﬁ; dhe lggﬁ‘:necgr BBlte S
ester
”ﬁ%gzﬁ‘*d&éwz% A TS LY g 10

under nitrogen at rmsphere NaH (403 nmg, 9.2 mmol)
and CH3l (664 nL, 10.5 nmol) were added and the
49rExt ur e via@-Ehbra—bdlzayl)—ﬁcﬂ}d‘iIﬁedlyl—:i@,ﬁj6|=tctraﬂ}elrcs-pyniéim-3-
was r enowachbosglie acid estticyddstpr essure and t he crude was
par tA t iselngign bairwer (- ﬂu&fokbéhz@;flﬁ$ﬂiydﬂﬁ<ykﬂ $-demethiepipedine-3-
catRYFUS adiﬁ rrﬁetﬁ @s&at e (.9 nPRER M dey(@o MBS walk ic88led at
0°€Vﬁ{en"th Ee@%%ﬁob%ﬁaw@cyn@%r Iy &fhnol) were

ad ¥ sﬁlrr Gt raom tem eratur for h, then the solution was
gﬂg%gl %d%e gover:]r I%g 31 ent d ved under
reaslﬁ E{f.p% ?]wais }s v %to urgl_n W%% uL, 1.82
re as a olution was
dllgteglom lgDC d gvasﬂga Wlth QM) HC g? L) The orgamc layer was dried
over, Ha:{ﬁ(?neﬂlhly |thms<dxmtpiv¢senerr@ivcdaun 3- I@ﬁwﬂkmﬁ%ﬁmec Theiafude was
pufified by -flash whramsdtegraghynésilival gebstleent ADEM Détibanodf100:1) to yield
1-@-fBrodo-ehdvyl -85 altmethy b &2 56-tetrahy drargyoiditie- 3-cabdbrlylic acid
metigftestorit yl ester (1.8 g, 7.9 nmol) in dry THF (30 ni)
Yi¥as4 8201 eNig gu;ﬁ &Q@nﬁ?mah&d DYMNISTERPS pRR R /z: bOMVRBME).

(IMin THF5 nol ) was added, stlrrlng vvas

o A AT i
r T‘ ro- oyl)-
: a&%efwaﬁi v?ea6aﬁta@?y?f§§§§@%§ﬁﬁc@sb§ewz Eg'q@@ bl a??eoqfs’g g

0.43Hagwnegs addeda ckhedmiiteng \@48 40 B ofom;l) tempggature)
overoight. ndw wixjunsi wad thee rfétewdrcafedauoeliteopeek thgastdent wasgemoved
unddrereduded goresswees ande thevaddes mae purified by dlgsh ehsematograghy Ifgilica
gek relintat: Shexank/athyhytetdte BORD) itpefieldi Né4-fludrodbenas dPpByd-dienethyl-
pipREtihe B-ERbdxheta¢ld @6theT eskrnet hyl ester was used in the
Yi618X3 7951 BOMY (ROUL. 88 Whih MBfetRUIT) MR gave m/z: 294.25 (MH).

49 (G) Lithium 1-(4-fluoro-benzoyl)-5,5-dimethyl-piperidine-3-carboxylate

To a solution of 1-(4-fluoro-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 H,O (100 uL) were added. The mixture was stirred overnight at room
temperature, then the solvent was removed under reduced pressure and the crude
Lithium 1-(4-fluoro-benzoyl)-5,5-dimethyl-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
(MH+).
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Yield: 100% LCVS (RT): 6.39 min (Mthod D); M (ES+)
gave mz: 286.2 (MH). 49 (O
WO 2¢04AE26r 0- benzoyl ) - 5, 5- di net hyl - 4- oxo- pi per PdT/MB20@/0®2047
arboxylic acid nmethyl ester A solution of
5, 5-di et hyl - 4- oxo- pi peri di ne-1, 3-di car boxyl i ¢ aci d-
1-tert-butyl ester-3-nethyl ester (200 ng, 0.70 nmmol)
49i(H) DCM ( X3(B-DimetbyleD63-€H atyr00-2:y1 -3, 2,4 oivkdlinzal i SoxE+péperidin-
1.5 m, 4-yiygiflwesphedddmatidnéde nm xture was stirred
at roonmix@mper gt ulighit@r 1h4-fitgo-Hehret s, Daisme R DYReridine-3-
caﬂ%ﬁ' r'ate'f @Qliﬁgd) B #eSY, FIGAT (B0 & OUdEmWRY) SHSED ﬂtl'(ﬂB mg,
le}I hiﬂm'nvé‘se sfirdP a'fnroon?l th e 2 10 mm N-

H}ﬁfr o%ﬂn ; 045 r %9@(5 %s fed in
fn @ i e ga%&ﬁhvgamg"g s D
UnqgreredeeeptessiEes VS dl?%’ %&g&m gva%%" With 5%

Neg¢(d éaq)é%xfpm fT}@cPTE%mF layenhwanh g Q4 thepthegplvent was
regeyed widge mducerdemammam@/themeaws mmfleyi yoflgsheqhgomatography
(silieq gelf; kelvent Dfdviangthdndd 98:20i net hyl - 4- oxopi peri di ne-

Yidldc 80%ofwtitecsodid); d.CreiShR T )e St08r miny(Mtttiod 2DYMI. (VE+H) gave: m/z:
368.2381A N (Method D); Ms (ES+) gave niz: 308. 16
IH(\{}%{(& 1918632{ 35312132)\/5@ 11.42 (s br, 1H); 7.50 dd 2H) 7.25 (dd, 2H);

iy 111)”?9 >( PH o5 ASte ),
3%1 %Q i(lin enz IB;SIEZ(g kgﬁ%ﬁh ;g |)ne 3-

carboxyllc aC|d nethyl ter ( O ny, O 26 nnDI) in

MeOH (C 1 nL), NaBH 4 (18%46‘1’1?) %6 mmol) was added. The

m xture was stirred at roomtenperature for 15 mn
(4-Fhemopbenydh &) $-Frit-Trmoddipproitw)) db2Haxadiazsldeftby ed
pipenider-1yéjdumetdnpreessur e, the crude was di ssolved in

et hyl acetate andF he ith IRMHA (2x5 nl). The

crude \ N Ny ‘

1 (4-fluoro- benzoyI)H4 hydr Xy} 5, [_menyl - pi peri di ne-

carboxgllc acid nethyl est’er waS uSed in the next

SOéA)e wi t KBt-OorAViRac-puralidine?-camboxyticacid megodesteicvs

( RT)A sdutich of BMS@(h&%i nih),; 19MSmpEdHn drsnRCM @0 Bl.pwag cooled
to {R826) andd@xalH)chlor{déFl6Ganb; benmayl) wab addedi Aeftehgtisring at —78°C
underNS£081 6 eliih ANBH O arisy4-heltgy Prolireandthylydsted (3017g, 12.5 mmol)
walBidell 8%t eKe Achind isBhitieh stirred for 4 hours at —50°C under Np.
Trietyhihi hu 05 9an %Bzxﬁﬁﬁ ) véamwe&%a&hé s&ihﬂ@ﬁ ENJ)W&I ﬂﬁwm% BRwly

to 70D fneﬁ%fl 'if g rox 50
mllgae%g 7 h@@%gvfc%oxgﬁ 1 t% atc QCilI §% n with
o8, b i i w0 o OgFr PSR X ?Qﬂﬁffsa vent
remgyedty éhvetth%P@éP%Hais GrPalpyel th H20 (2x1Q
Yield ol OfipdeC PR N3 - Stmin (M@th%m&@ (@§§) FRfed0E Zﬂfh &MH‘F)
reduced pressure and the crude was dissolved in
5068 uene (S)-4iDiflDBt-VHE-pyrrolidig22 wanboxylivaacid dudy] astdr
t he Arsoltitioe ofvlS)-herb-AdBat-p8aalidine-23@raxylic Hegl swihyl iestar (1
g, ViEIS riiinb)t @ddii DTNACMIca R )\weradedolatdt fo HI8HCunti@x N, mhd - then
diefil@aRingadtilfor tANSEiAE]1.95 I8, 16 mmol) 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 hours. Ice was added and the solution was then basified with 5%
NaHCO; (aq) and extracted three times with DCM. The combined organic extracts
were washed with 5% NaHCO; (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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over Na2SO4 then the solvent was renoved under reduced
pressure. The crude was purified by flash

we booeire2eyr aphy (silica gel, eluent: DCM Met ham@i/1B2006/002047
100:1) to yield |-(4-fluoro-benzoyl)-5, 5-di nmet hyl -1
52,5, 6-tetrahydro-pyridi ne-3-carboxylic acid nethyl
ester. Yield: 48% LCMS (RT): 4.86 mn (Method D) M
(ES+) gave niz: 292.24 (MH). 49 (F) -

50(G)( 4- Fl u@®)e4.bedifluyptopysobdide-Retarlydxypc per helilne- aetlg box pster
i c aci disifbtidrydceest er To a suspensi on of 10% PdVC (20
YTQ) ($ )4, ETSha6bONBIc-pyrrd] el 20iboEZ @yild) methyl ester (1.08 g,

)T%E‘BHISSBLV%HE‘inGFF&t('SQhW}‘ aRd R¥iided | 3R NG0B BOY i€ The
sol@&lt%e{g%%lve e ASd0BsoVEP i AUREH, 1d48 d onto

an@(,& %% 519&?1”% \%R Fﬁ Hrfﬁﬁni) maélﬂtreﬁ th 5%
i T

xg 3877 %té L ifd progléfe}cag @e bé%ljﬁ oilt ©

silica el uent hexane/ et hyI acet ate 80: 20)

to
50@3)@ d |- SM fidiflgoreNAepil pymobidiae Retaryasyiip @?lﬂdilfﬁbyl egter
- cafbsplychlazide (P67 meg, By mgwi)eand Mﬁﬁiﬂﬁmlaf? ¢S0udhst RO were
added8® i solgtidet lod d(SPY,4-8flupfeSyirofdine-2adarbox3ld . Khd (dthyl. ester
trififdrddoptatd {3BOUNY, 3.15 mmol) in DCM and the resulting mixture was stirred
forl twb4takb. UkHeQsoRBIGAOYAS) wished EidetwitH (B Refit deidesoRitioal thei Yvith
59 RhBCON salufich hd %hognﬂe &I{‘EJ AIOhO sORBAI¥MLY&. The residue was

AN e
o A mg%gﬁzzgazﬁ% 058, bl

crude Lithium
50(B) ( 4- f | ubridugrentdbpyirol-Seapemtlisacidongby] efgie- 3- car boxy

| at Sodiam (F36dngn3} menelewas sh@plmdtm MepHHép mL) under N,
andbthen hildat foansol Y@l off (S)-A0RMi flGMENRSH1:pysoli@inei 2rcardtyhio dhcid
mefyl ebler (FS+ngpavennial) iR 86, ReQHVdH) ndd). (IH: solution was stirred
unded N3; far ek aRd [tﬁerf {He- oWehOivag réthdvdd under vacuum. 10% Citric
acid %q o%‘ %Ql'uﬁéﬁ?l 3¢ mi! we{%' e@lﬁéd ghdthe solution extracted three tlmes with
Et A;i I? %o [10 t\b@l@ Od}Fed Aol dodiin Yiphbfeh éu‘:Hnthe

r

S e

75 &Yer & idat ure for 10 min. dr
qulqwaw,rlowsmaf%am@ eﬁ@d( s M5 s hv | b4 Dl
as described in Exanple 1(A)) and triethylam ne (41
50, 0. 304+hiry- Mbpgrrolddechrbdtydicacdt ure was stirred for
3 déFuad-1ibpyarolepearbdxylie acidmethat eB@0264 arg, 4185 fiimel) and
Nao¥l {Bning\a9 ey adreldiskiverd et Ut digags/siatee (1 Diesl)t &gl stirred
ové}ﬁlgﬂfe THR SoMb&SWAYRehovEd, DOM aise XA hgskotk kMufibh N DR added
) sl @i &)acte-ﬁhﬁréér GAB Gith AV RTA NRFhOEdSin Y B gah2exdhets
wett £’sth %Vlﬁl ﬂ%m('ing\@ﬁvéres%& sﬁ?l?agé ﬁﬁc?ﬁd‘écs% et f:eégcﬁ{?& to give

omat 0g

thep
Ylee %caggf (RTY: 2Cﬁ75mm (W J’%}hfi‘&"!}zs%? 22V m/z: 130 (ME),

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

Carbonyl diimidazole (340 mg, 2.1 mmol) was added to a solution of 4-fluoro-
1H-pyrrole-2-carboxylic 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 solution (10 mL) was
added and the solution extracted three times with EtOAc. The organic extracts were
combined, dried over sodium sulphate and the solvent removed to give the product as
a white solid.
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Yield: 60% (white solid); LCM5S (RT): 3.09 min (Method

N); M5 (ES+) gave nmlz: 369.2 (MH). 1H NVR (DVBO d6
w@aBKN23267 (ppm : 11.42 (s br, IH); 7.50 (dd, Z2pOTAB20@H002047

(dd, 2H); 6.96 (dd, IH); 6.73 (dd, IH; 6.21 (dd, IH;

4.47 (m 1H; 3.71 (m 1H; 3.46 (m IH); 3.21-3.04

(m 2H); 2.00 (m IH); 1.74 (dd, IH; 0.99 (s, 3
YlgldQBOQ"/é LM (REx&npmeén Bdethod G); MS (ES+) gave m/z: 129 MH+)

(4- Fl uor o- phenyl )-{(S)-3-[3-(4-fluoro-I Hpyrrol -2-yl)-
50(H) 2, 4] oxaEliuaznl Hpywlole-2ebfdhitdien- 1-yl } - net hanone

50( A soBtioft- 6K A-A1)6rBAGE- BYirbIeld-ehrb®cyfic Cadid Oxiide C(220i fhg, 1.7
bh 52?8 %x?éﬂlb&‘idlé’@ ﬁat %@eétéd §§1m‘ﬁc f%?sfimmk) cooled,

EQHSF)Q bad sdlftio a&é@t ee times with
F % g\% ﬁ% g&%ﬁkne\ﬁ?@u 91? th olﬁénﬁ%%}h{)\r/édn% give
i ﬁélrﬁﬁmm&?a@mxﬂ%%ﬂmﬂ@@

und er N2 Tri et hyl am ne f&v@ 36 mmol ). vvas added, and
50(1P1e sol utdrBrometNdweep ol Ry ler Hegrhoxasidisism

t empPatiydexylamine solutios dnovaten{ ightmL,TA@ nswpl)t wamadded to a
solaiibuiog d-fhiordr 1 Hippyroote-Becantonitile D6t hgnl .Gashel) in ethasol (3 mL)
andMbichted Qftder teflux Al Ih. aliee sulserft Okast fepivvet hewdemivhduunataad the
restdié piriffedy Agsh JREmERIgHIPhYsilVes gl ¢RGidR¥ L6lus@trtidient: from

h 1680 261068 RPN
ep%éﬂsa @aeagétgg |d§§v° OIQ Qé %}eéétdﬁoéloot/% 9 %\é%%\% e Qﬁct as a

AR s A @9%%9?2? o @é%%a@%‘% H+>

t hyl este

S0¢%) _1- oxiél 51@612 iy 3?%—e¥rﬁ%l Dy} Begraciarglsa hmipprjine-

ester ( 1-grboxylic addtsrtibptydestehom (10  ml) was cool ed

to Avguxturaief (NEN-Boschiperstic dicist @;%mg,nb nyppPUHOAT (163 mg,
1.2t minfoll ) GO E1C11(286 mg, 1. 216 mkpin) drnd M (8@ cnl) Twas sticsed umder N
forves métuites; eltbnad-ludRENiydrdy- Hilpytreke-2-bahordrhidived 18 b mg, 0.92
mui6l) Rvds added and el @ion ﬁlraaakdmsdrmghte @hedhitiohAvisowashed with
walk@UI ®% cltfif a¥idSsoR A8 Gnd Yo NaEI ééldtﬁ)ﬁ Wa&d S Rodium sulphate
and AR sfo'l\feﬁt Wik 5 % DRRCD R 1R v duk el 89 A0 @BrdrhdTBSraphy

(sﬂ%at Bigr%ﬂagﬂfeﬂt %&ﬂ ‘i&b&an%?%‘i %Eét r(fé V> thyl
ace\%t SO(%I X uL? S‘F o%?al efdh%s dqﬂ Eﬂglg;
hegled i g@ﬁ%@@ 3‘5 ) aoval YV"“’ TBfor was

TRAER 3V) P I%Q Eorﬂq ggrap (s1 ica gel
%mﬁ gtgr 915 4ﬁamd1¢>4aaefﬁt§1pf§/ .a%atpdl. d) $0 dgxansapinylcacetate
8) 1 gieg thplprediickps a whitp golibacet at e
Yigl®) 64%AL(EMISI (Ran) 05 .RBod Mepirado D) dMSES+t gavisanizt B37 QdHT).
nmet hyl ester (1.08 g, 4.07 mmol) was dissolved in TFA
50 L) ash-343-(4-8thovsrd BFpy¥eol$2091)-B02 | dkadibzel- Sl Msipéridine
vvas remﬁﬂﬁl@a&@fa@@wum and the residue dissolved in
@ﬁf}hﬁ% ‘i’H 1$f1:)§. ifl Q&T&éﬁﬂﬁolc HBip erisdIed
" car\% e%t ?OJLE@{Q n]ich)%gg olvBd iE M-@ L)
ro c\'\@c a&ﬁ gdegl e S(t}l%tlgn i B ?@ min and then
the so vent removed and dned under high vacuum.
Yield: 100%; LCMS (RT): 2.6 min (Method D); MS (ES+) gave m/z: 237 (MH+).

50(L) (4-Fluoro-phenyl)-{(S)-3-[3-(4-fluoro-1H-pyrrol-2-yl)-
[1,2,4]oxadiazol-5-yl]-piperidin-1-yl}-methanone
(S)-3-[3-(4-Fluoro-1H-pyrrol-2-yl)-[1,2,4]Joxadiazol-5-yl]-piperidine
trifluoroacetate salt (104 mg, 0.3 mmol) was dissolved in DCM (5§ mL) and 4-fluoro-
benzoyl chloride (49 pL, 0.4 mmol) was added followed by triethylamine (125 pL,
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
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Yield: 77% LCM5 (RT): 0.63 min (Method A); MS (ES+)

gave mz: 166 (MH). 50(D) (S)-4,4-Difluoro-
WO e@sAte32pyrr ol i di ne- 2- carboxylic acid nethyl eRCEIB2006/002047

Tosyl chloride (667 ng, 3.5 mol) and triethyl am ne

(550 n., 4 nmmol) were added to a solution of

(S)-4, 4-difluoropyrrolidine-2- carboxyl ic acid nethyl
cheosnagographisf (silivagst eartridge dpent rggad@ti@ommm?na/ﬁhﬂ@ammloo 0
to htrene/ethyl téatgpe 3D XO)toegivthegiroduceds 4 whitbwaidlays. The
Yisla! 88949 [u}ﬁﬂ% waB416 dct006,0de hmﬁg%xlﬁ ISLIAT2°qG IEMS (RT): 2.84
mlﬁQM&H Q\E@(ES\H Vé%@/ MHJ«F tion and with brine,

%; rﬁqV@ g héjk‘c?d WBB; 7.42 (dd, 28);
g%%% Aégl? iﬁ%fﬁ r?efoe y L 3ei%7 81 (m,
(‘Po )30) to give the

pr oduct as a colourless 0|I whi ch solidified on

standing. Yield: 76% L&®BOPRHDL 5 2 nin (Method D);

M5 (ES+) gave mz: 320 (MH+). 50(E)
(3,4—Dilﬂumroephdﬂyby{r(8)38¢3—24{Ehwmam#pyuowisd)—ﬁhf,ﬁidxaémzdﬁ-yl]-
pipseidind tay(}83@tHgon35 mml) was di ssolved in dry MeOH (10

m.) under N2 and t d to a solution of

(S)-4,4-difluoro-J s,[l n F2-car boxylic
acid nethyl ester (755 in dry MeOH (10
m.). The sol ution was stl fret unde for 2 hours and

SEhen(4- IEhl(B@Jl\]’ﬁepyrrw]/%yll)éhﬁ;ﬂéokadraﬂ:ek—S-\yb]eplpmidiﬂlﬁo/titﬁlmmbacetate
sala¢itd mglueduantmd) @épared(B0destribedein exenhplt SO(&)) has dissolved in
DMl (8 irgh aﬁarmtdeﬂudrbwﬁoyu oBleridé (50 ELOA®.4 Hh@ol) was added
fol 'E‘ﬁ 1&5 %?F gﬂ?t§9"}ﬁﬁ1%l dringdoR¥Bh WRILHR for 1hour
then Blby, SR 0EC %I—f ﬁﬁd ?1 H8%0olvent was

rerRored idhe 35 raa S' ic ndge
elungb ¥ clleglét g}l et g@g% %5@3 8 }ta(tiﬁggb 0 give
feél @Saz e solid. Yield 77% LCI\/B RT

Ylﬁdn&(%emod’ 11%(«&@@)1\49@% 7z 14’15214[8M°©|;/E» S@Rﬁ) 2.91
mig {MethoddV); M%W%I%v@nnﬁaﬂﬁawlﬁhm d

THANFRU@MSIOPF5310), 8-@padkr DoxY (d br, dei)d 7/50thy9 (RSLHY; 7.25 (m,
1H§2@é4 1H)85 SeR, 1Epnd. 20 (R 30m (&, PHBS ) (B N8I); 3.42-

olng% It eglo} iniﬂ) @' @XF"7§/(1WE‘§H5 I(GLSO(n’m-l)H and stirred

I he sol vent was rermveg ﬁOA)c:trlc aci d
20 nmL
ontracted three i1 mes wWATELGR  The combi ned of gani ¢
b
o Eppa Rl LS th o S 58, B Sl

P1P§§1511Nh' wethgnere Vi el d: 97%LCI\/B(RT) 2.7 mn
(Met hod D); Y&Qm z: 930 (MH+). 50(0)
4- Fl uoro- 1H pyrrom i d am de Car bonyl

di i mi dazole (340 ng,H2.1 dedtoasolution

f.4-flu rrol C c.acid
5275 oy éﬁmrmi | p g et o3 uHpericine
Concent r By&gchipri ol ution (2 m_) was added and the
res(®t3- ﬁb(drrf iuom-éHrIBﬁIQMeﬂ)‘[b?ﬁ%ﬁaﬁdaﬁs)l-iﬁﬂ'mm%m-lwas
carbexpiicedcid 11086 witylr esteraCi2d g, Lt F@mMOOL) Mrgpanas as described in
example 50(J)) was dissolved in DCM (1 mL) and 4M HCI 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-Fluoro-pyridin-3-y1)-{(S)-3-[3-(4-fluoro-1H-pyrrol-2-yl)-
[1,2,4]oxadiazol-5-yl]-piperidin-1-yl }-methanone
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added and the solution extracted three tines wth

Et OAc. The organic extracts were conbi ned, dried over
w@oabam2sul phat e and the sol vent renpoved to gi RET/IB2006/002047

product as a white solid.Yield: 100% LCM5 (RT): 2.1

mn (Method G; M5 (ESt+) gave mz: 129 (MH). 50(H)

4- Fl uoro- 1H pyrrole-2-carbonitrile A solution of

4- f AusixsuterbiiHfiuotcenizotinic Boidy (SO mgcl-4 nampbe HOAD (fymg, 0.5
mnioly, ER@LHCI i0hngs psantm]axydr DGV dé 0 milmivds stasedhasieetf, for
10atmiARRRC 4tor rdoni Nethpsanehol then | (89-3-[Be@-fadded H-pyrrol-2-yl)-
[ @aﬁxfaﬂﬁgol\l\ﬁ S/ ;ﬁ Rlind\Hidrbchtdridel Galtt (91 QX! r@86 echmol) and

tridtBA S MwerkNlded Qﬁ@ ke § f1§1§tsﬁrr¥\@ Ff@r 1 hour at
roo 'Tg\ g}l ‘Tﬁg s% 1olhh§1asS e}é ]L})IaOH

aI I Own %
ve a res y flash
chrgm,gfq%q &g tS1 §]+ yn& g .gg:gzxte 100:0
to lpgpgp cgavq ewg&délﬁ 1“2 ‘PHICS%S‘%TDI ) wa
Yl@ldldﬁ%t boab s%lﬁ]le(cﬁo 3f MeQHDy /@B (RT): 3.27 min (Method P), MS
(ESH)pave ol/e-350clafMEm).t ril e (176 ng, 1.6 mmol) in et hanol
'HOQMRLDMSO-QSBBEY, ippet): [RiS woif OH);I1881 (Hhe FHpB0eridddyas);
722%&@\/1@{3 6'8@€{Hd wq{a)uerznmﬂ)ha 2B €, JHG; YT (th B, k_ayssf(a@sm)

A () ot i ]

acetate 0:100) to give %h%}%ELO‘%UCt as a white solid.
Yield: 95% LCVMS (RT): Met hod G); MS (ES+)

e ?%y?os;?%rédw PP HC T bor Loy Ly L) Sexediasis- -

pipgrigiin} mgihaeone] - car box lic acid tert-butyl ester A
mxture of (S) N- ni /% acid (229 ng, 1 mol),
HOAT (163 ny, \a 1.2 mol) in

dry DCM (10 rrL) vvas étlrred uder ; for’lo m nut es,

Ath ! %E'fg?ro ol 1n1c)§¥1d g}.’% ki &f @nr@n @gr
W era

ED 03

ST b o n?sa?’d @@dlazol s
yllxpmn ﬁ@tse atfd mge & \;@ﬁf) r in
exangye daéA))rmd mﬁlyﬂnmnme i(83 piby 066G awholy hyeperatdegt atpﬂnyhe solutlon
stirtesl dbvetmighiedt roamt teinpeeaturel Thendolgicmdwamntvastfed omith water and with
0.2 2 TH afoltionadeicatmd10e: dlvent hexonel ef e aaesidhe that was
m@@ecﬁ@y iR sitbhiddbaphyOiRéa 681 Vestridics s @ueafl grdient: from
m@? bEdth® 109:0%d h@ﬂaqletb%ﬁtl ctiaft 8 1@@%@@%%@ R6dutbGs a

nin a mcrowaves reactor. The SO vent was

col
ng t
ﬁ g§7§ B? ElePT, MR S B! Lol y@%ieg@?d“we MS
gB lacet ate 100:0 to hexane/e h
M 53K SovEIt e bRdubD; AL T o, 1H);
7.1¥i(sl, 4H);6484 (d_dcm,B) (633 (d, SHE 41 (. MEDn 3T 10m, 1K 3.635¢dd, 1H);
3.463v22 (i, 2H)3322 (IH}H); 504-K)75 (m, 2H); 1.67 (m, 1H).
(S)-3-[3-(4-Fluoro-IHpyrrol-2-yl)-[1,2
4] oxadi azol - 5-yl | - pi per Edhmgletsui f | uor oacetate salt

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

methanone
N:N lo]
AN |
F

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-
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 uL, 4.36 mmol) in dichloromethane (10 mL)
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(S)-3 -[3-(4-Fluoro- 1Hpyrrol-2-yl)-
[1, 2, 4] oxadi azol -5-yl] -piperidine- 1- carboxylic acid
W e0obAR2sy|l ester (200 ng, 0.59 mmol) was di sSPCT/ERR0EG02047
DCM (5 nmL) and trifnoroacetic acid (2 nL) added. The
solution was stirred for 30 mn and then the sol vent
renoved and dried under high vacuum Yield: 100% LCNS
was Rtiyred 2ingenfitrogdre atnoespbpre WBTIiES+Ht rpametemperat®87 The reaction
mikivedr was 5ifukegd with dichloromethane (20 mL) and washed subsequently with
0. \N HE1 @ timepy @nithl 0. 10 (NROB AR 8nded) dndiben whth-teiner Dhe @rgyhixlayer
wals Hridd 4lvexadingd @hiphat¥ lahd ePagehted nBderkedded FRéERRAH %we a pale
yell§of- hi’os Eiz}ﬁ@l'i wak fhdforf Ble r?exi’%/tg) WithguthAradhaARhticn.

%%%5 S TR LTS ) gt o
gﬁa

fo db
1611%7 ﬁﬂ%z@% ?c?ddiﬁ% oSl Y E0: 2.27

(s &% il Feti98-4170/ (o dF); +- - 3idehedDwi th 0.1 M HC

solution, with 0.1 M NaCOH and the sol vent renoved. The
54(Bsi due \/Se(slfbﬂyrircbl'rkml){%f{-tdmhkehr omat ogr aphy (silica

gel 2c@ydnopgigele (80MRD] 395 astheNf sodivure Bride X2useme! 495 mmol) and
arrﬁh%ﬁﬁ@h%h%e@ljépmfg eX aneh@bhWerddekalved DDA (1 ALYIaM@ heated
in b B&uRS ﬁ%ﬁ{ a ﬁﬁcrewalvé %e%of%? 'fdudzo hPh2088 Mhed FirldB Al ot 160°C

and f Aé7w enlte b thgpl%élsme
gener, i was}me with
Et 18? g es Wlth
D o%he gop "gggmﬁeexzﬁgﬁfts WL ¢ ngﬁn %5 weprj re vgé givp the

t@wwh@e 03-1.76 (m_ 2H): 4.(m
Y1q:1 S7%daaM Se(Rﬂ"Sll 8 min (Method D); MS (ES+) gave m/z 136 (MH+).
H(K%L\/IR (ﬂ)MSOQgr&a(—pphenyl 92 {{18) 1B){BO1 @, fl H)y06.99 (d;Hphy 6.04 (&4,
1Hy!) - [I 2, 4] oxadi azol -5-yl]- piperidin- 1-yl}-nethanone
(S)- [3(4 Fl uoro- 1H pyrrol-2-yl)-
2,4]o0 | [ t |
AT mf’ﬂ%h%{g% R e BR T YR SRR S b Bericin-
exa

gg—@ %Q dded dropw1se

?::ﬁ@% r| zo ¢ %ﬁa‘ lﬁ 2{”0 mg 0.7
g mrp ew& @% fﬁ% OKBG PR TYHe’ﬁe%%‘%’ Wg 0.36

apd fedtd Sppaited Hiphbgnylphesphing MRk hsnex &qnatlh$eclmologles
loaémgv?eﬁ fNRARIS, r‘@ﬁrmédl nihel) i §1c@l@oma&1amj (4 mladThe mixtaenwas
heatéd onatseajedipibg insi migawged rasator @it d§e°C &rukhmigr Bl wain was
filttred noffexah efashdaly lwithc @@Me addOMBOED Tex @ombirtedy bolutions were
coretirat® udder APulia =@t ke rdeduer malfted Wsflashwhiréatdgtaply (silica
gel Yéhrlige 5Uent] @hdier® front IWAMIMEOED 100:0M3DICM/AWROH 98:2) The
cm@éznéerjfél&hagrecb%d (VR thes - cﬁésomeﬁ faMeiRRd o pa@d(tﬁl%'[)gh a

zﬁz@if thif “”%s%ﬁyl %E% fz%%iif@@w;”
Bl

8 mm Method Q); MS (ES+) gave m/z: 341.2 (MH+).
'H.NMR (DMSO d5 368K), 8 (ppm): 11.31 (s br, 1H); 7.45 (dd, 2H); 7.19 (dd, 2H);
6.93 (m, 1H); 6.70 (m, 1H); 6.21 (m, 1H); 4.99 (dddd, 1H); 4.31 (dd, 1H); 3.7 (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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3.23 (m 2H); 2.23 (m IH; 2.02-1.75 (m 2H); 1.65

(m IH. Exanple 52
W@ 200k112826D- r yri di n-3-yl ) -{(S)-3-[3-(4-f] uor o- | PET/IB2006/002047

ryrrol-2-yl)-[1I, 2, 4] oxadi azol -5-yl]- piperidin-

1-yl }-met hanone 52(A)

(S)-3-[3-(4-Fluoro-1I Hpyrrol-2-yl)-[1I, 2, 4] oxadi azol - 5-

yl ] - pi peri di ne hydrochl &xhaelesdl t (S)-3 -[ 3-(4-Fl uoro-

1H pyrrol -2-yl)- [1, 2, 4] oxadi azol -5-yl] -piperidi ne-
(4-Fluogaphensy)-{ (8)-3cfisd 4t teifluotoutcyyl 4 $1-Bhide A2 Ry 10,436k adiazol-3-
yl] r)diﬁ_ggqp.@[&gan@mdescri bed in exanple 50(J)) was

i'ssolved in DCM (F 4 rrL) and 4M HO in dioxane (2 nlL)

added. The soluti tyrred gor 30 mn at room
tenperature and the Sh Dbl ved and dri ed
under hi gh vacuum Yilel d: 1@ L (RT) 2.6 mn

(Method D); Ms (ES+) %ave nm z7 237 . tg)ne
55(/8- Fl uor é-ryfluatpmettyl §I=1{T(i®z01;.2g-garpz}xthmcbe rol -

2- y B)3-Dittoi2o4] hikddflagropropandre (1 i pémimol) was added to a solution
of dodihh-acethiearibpdratenil ] T4 @nradl) Ga frlated (H nill)cmtlithe midtarecrefluxed
for(30PmiD Af%r‘l:omi@é )a sol¥eidh df@:&l ydXabute (50D)uL, B arldénc.
m%uapso'fut oI L ¢ M1eDEM Wablldd’é%sanatﬂhéﬁl%n‘é ered Ner 24

Tﬁfgg}y{f% a%'dui) %bo‘ftrﬁeﬁhd the solution extracted

rac ere d 1ed

%Ogl) *%EZ%E % Foent orid saqd th? S)gglvent

@9/& TS B M g,
tenperature. The sol uti on was washed with water and

55¢t h 0. 2Kt Tiitwerewpilyl-bd;imidazele-Zraerbprdicsasid adivm salby ed
to 4iidlupromethylitHeimdazotes2-pubptylisdadiy eftiyhehter (245 mg, 1.18

mnedly enmtdisgolapdyn 63 NaO# gpdlitiaa(236i dgel,. 1 &hmeol) agd helitechfar 12

hoilirk e 70eR amMhé sbRyht aeetah@elilf; Bzdodropexdingilatiohywith toluene to

glvaql@épitoau&gsz&)hlte@oguve t he product as a col ourl ess
Yid4moo¥h:al@vis (R i@% Rig Avethsd D) M@(§s+ NaQE/z-LIGYRMHE).

y: 3. Ny z -
55 1 1; | { % yl? {ff& éo%@@azdwyl]
l(H) 4-1rifluor -imidazole- -gar ic ci §4 (A 7 % 9‘10% and
(S) h(y Xy§3 i if Legrboxylisaagi utyl ester (500
mgy2 @ mmel (prep i ed Hlll—bfq.q}plé £0¢ |v§er53hssolved in dioxane

(5 ) FHEN IS 1/ g |4nl?4mw }) yessydded vaith atirringofodlomed dyrBI3C.HCl
(593-mg,)3.1 huﬂqlﬂ]ﬁﬂwa@l@mulweslyat]ed a ?’Qﬁ’@rfoa Ph.-cooled, water was added
andlild sehmibh aman exwaciedk three tohe? withuBt@Ac.s bhe cwnibinead organic
extBRtwérd Aried an 112 suiRan} rentd®dd. THELsold, thds dbtaied was dissolved in
acd 2 050 41 hédtedl HDkgaléd tudbeat BONE (P 1 Hour WRS microwave
reagtol. T so@‘&en‘f %@r&rﬁﬁ%r ﬁ{euxreﬁdu@ dREINE froEiTA B WagiRed twice

with 388 ¢ agifl i §Rr1M %§ afg wit bnne a%g the. solvent removed.
Th ili eluted with
%ﬁs (gghngﬁ ?to glvet e requl dpro Uc t re ar g%
10% S (RT): 4.18 min (Method A); MS (ES+) gave m/z: 389 (MH+).

55(D) (S)-3-[5-(4-Trifluoromethyl-1H-imidazol-2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidine hydrochloride salt

(S)-3-[5-(4-Trifluoromethyl-1H-imidazol-2-yl)-[1,2,4]oxadiazol-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 HCI in dioxane (1 mL) was added at

0°C. The solution was stirred under Ny 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 (MH+).
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exanple 52(A)) and triethylamne (83 nL, 0.6 nmol)

wer e added and the solution stirred overnight at room
W ewpaeRsure. The sol ution was washed wi t h wat BCT/EB2006/002047

with 0.2M NaOH solution, dried and the sol vent renoved

to give a residue that was purified by flash

chromat ography (silica gel cartridge, eluent gradient:
55(Eom hex a(ﬁdﬂmrbypheayﬂét{é?e)é B ¢-piftuprérasthyle] Bimydazol-2-yl)-

acet at e (q120pxddiazgl-3ey1i-hipepdindugl}-msthanamel our | ess

gum(S¥Bgbad4-Trd¥ordradtby 2 0 -nmidak0]l-2-3H001 2,4 WRAd iz 0l 3CNE
plﬁéﬁane KycﬁQcHIbrnde{ Mat (madndy) 0.8 491 wgsii‘é@sp@ﬁd’ed f’h6gry3DCM (7
1eIWVRQ6d K)s, mﬂlo()%[ﬂd fallowd % }54- uorobenzoyl

mi

%ﬂé’ s 4 %@aﬂ% bt /13 %a%g exﬁ; Grature
gg d3wi ]%I 1trie aci 1 d e ed and the

solyepty & o?fgd 5 FEpiC uelwg§ leii E\WE 4'_, td give the title

COPORR

Yfﬂuﬁpw%oltcﬁs,@i‘x L 1S Ryt 5 gy 101 o)

"HASMR(OMS C5d( 793K)4S Fpruoy: 6-YHen L H); T ¢Rdd3 2H); 7 21 (dd, 2H); 4.28

(o, Yy Y € DY, 3B 8¢dd]1H);)3. 2698 Har(on 8HA 14wy EHR2.00-1.76 (m,

2H)R).63(layUHpxy pi peridine hydrochloride (0.2 g, 1.45
mol ), 4- fluoro benzoic acid (0.204 g, 1.45 mol),

EDCHCO (0.42 g, 2.18 rmqi)gamplrp;’@ (0.196 g, 1.45 muol),
triethylamne (320 nl, 4.36 nmol) in dichloronethane

B (8B T PP S A
]V\E’IPW %4?5‘ e (20 rnL) and washed subsequently
W|th01NHCI (2 tines), Wt\'tho JN NaOH (2 tinmes) and

then with brine. Th nilc laygr was dried over
Napd? at"[ed mlmwuced pressure

sodi um sul phate and
to glveapale yel | ow oi | ng) Swki ch was used for

next Sﬁ/ﬁﬂlywztrﬁ&% Bg_lbh@g ld@gefication. Yield:

%gﬁf%%‘%%’% ﬁggg %%d g}ﬁm ﬁprg?‘?é% {N%s et

14(mbr 5H) ; 227(3 br IH); 1.98-1.76 (m

1.74-
566153 | H Py.(T@lruerze 1S¥1f%¥1%rétﬂ0;f6qt@ apidapathyhesidtol e (300
m., T?. &5okwhion )of duenemd-aulfaylanpine)-agtic sch (Ingpi8)72amgnol) in
megiramoh(69rmE ) lcons. d&SOL34.5myl.) wav&lderdol he minteredvassstikned @t room
tenhperddivfe for Bhrthgn @rcoheat eds remaveslaalded rddubed presaire. The crude
wal1dédsoway én DEMIt(Q0 rhiDy ardDthe drgadtic 52&@ ,wish@#shka widb HhDN 1x20
mIgt S%N%@Dbd(ahﬁ erk20ahL Part Brni’é (1380 QE.). Ahb QFgeeOlalyBwas dried

ovd a4 aﬁ@sth¥ SRt t@aé’ & n@@@e@ ﬁﬁfer Sﬁ&‘dr r%gdcrude
(to heA% gylﬁﬁl?lﬁot) é‘&%&a t v a &H E'lreh folkl}\out
Ylel 3 Ai%ﬁﬁ“(}ﬁﬁt 535484 (Mé%h%% E\ SR dé"bi)hgave m/z: 244.03 (MH).

56 (C) 3-Hydroxy-4-isopropyl-1-(toluene-4-sulfonyl)-pyrrolidine-2-
carboxylic 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 1IN
HCI (1x50 mL), 5% NaHCOs (aq) (1x50 mL) and H,O (1x50 mL), then it was dried
over Na;SO4 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.
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DCM The conbi ned organic extracts were dried and the

sol vent renoved to give the product as a white solid.
wore@ed23257% LCVS (RT): 1.8 mn (Method D); MPCEBRP06/002047

gave mz: 136 (M#). 1HNWR (DVSO); d (ppm: 11.92 (s

br IH; 7.01 (d, IH; 6.79 (d, IH; 6.24 (dd, IH).

YIQLd ﬁ%%oLGl\/ﬁﬂ]@?@)t 3 ¢ @Sn-(Bdilsd ALY (ESTH) gvy n)/z.t 341 Glz@IE).
2-yl]-piperidinl- yl}-nmethanone

560D) sopr opylsegragylc by tohueyb-at sulfob)ING, 5-dhidfok1 H @y hdlerpo| )
was addedambogplid s6id aietl3Pested th stirring to a mxture

- of 9 (Ldthid r &t ?hzélr))x -5 68rb A0l -BoludRe- mulfgnfl blkdine-2-

calbfix 1&&&&’-&&8@%& 2R h% fd'l 9RbORd a
il % e?&%e Rf& %Qm ure was stlrred a:

Sgt?rrngrg %é CE Vﬁﬁﬂl onﬁ 18 w1th
di 121y ga( ¢bap e or aste ‘B%S Wﬁs w1th
Ea@zpem Q?v %@oslgapg@w aby kim0 . kg wrganic
layer wee feed aver NamdOndhandle splventps rgmwb@der Wdauced pressure to

yiedbnbi ihed soidat |‘bmpmb'blt(tﬂi@@@lﬁték—aﬂ@yl)rﬂd&dihydwmmmmlea-

carbhrylice siciduengtiyli estergl thyt fWeaas bsedhimnthe ogrdpstgp (without afurther
pugifitativar t ri dge, eluent gradient: from DCM MeOH 100:0 to

YidM BT RIT)TNS 5 @il RISHRIIEL); MS [H8HS) da06 avLred, OB@(MH+)

then di ssol ved i n tol uene and passed through a silica

cart pid é& 19 oié ?é.{}b 1?c & o t h
:(%ﬁa’esotl\ﬂ? ?ﬂ? 9)(15 —d %’}?yrrole-Z-
carg‘ 351 ML, 11.50
i POLﬁSI a thgnzxgasmcHo ed to room
te H\?é‘it 1? et glvcgh?ﬁ A he ggangc yas viashgdrvith 10%
H L()R/B@Od@ 69K) N pﬁ?@) (231003mL) @nd bring m}xloﬂ wk)(hen it was
drigdHpyerNa8 0y dmd t]zq—golvﬁlt 9@s(1emon ¢ pnc&rftedl(cml ptdﬂ):l;treeo Feld the
crufend-ibofrpp - 9-pyatdised-carbhxylie. 481d 1hethy] édtdr; tha. was sed in the next
step MlithoBt fadthémpurifidptiod. 42 (ddd, | H) 2.47-2.23 (m 2H);
Yield:065%4; IFOMSRTH8.94 tirf. Mmodl V@abdm/z: 168.05 (MH+).
(4- Fl uor o- phenyl) {(S)-3-[5-( tr| ororrethyl IHimd

56§ 0' 2 yh)1s<£ ﬁﬁﬁ%bl@zftmﬁoxﬂiclacﬂ peridin- 1-yl}
31 Trl )3“%{ s IOPH. lH-p gg% -2-C box¥lbc ac1il me é: ter O meg,

linfl'}o ]I,Qg WaS
eﬂm o ﬂzf&cfaaf aoogbreﬁ{newgfo Hagﬁ g‘?:%ﬁ‘é

was removed

ungeg .r PAPESEYE, The arudadesidyewandissolyed m Jl@ntheppgoHCL was
addefte adiustthe pth@@ f be a@Bons phasptasexraeied with AcQi @x3GmL),
thenfthet dombiggdy oxgahniet Layesooverd. drigd mvet Naf@s codetheasnkvoamit avas
rensokdtunder e80@drdryssure. NEproRy 1Al -pyasledtcdetosgiit dchibwas used
in the yéxtrseepSwithioue furfies padfibiohs at room tenperature. The
Yidd 9796, EEMS - 1.06 8@ AVlethoa M, M¥L(ERR) Bhidn/£158 34 (R0H+).
three tines h Et OAc. The conbi ned organi c extracts
56 g@’ e dri ES% 4t ﬂpr%%riV Bl pyRIBUAS 1.9 4841k d183 P oducCt
i etsi 1n carboxyhc acid tert-butyl ester

A mixture of 4-isopropyl-1H-pyrrole-2-carboxylic acid (200 mg, 1.31 mmol),
HOAT (180 mg, 1.31 mmol), EDCLHCI (380 mg, 1.96 mmol) in dioxane (30 mL)
was stirred at 50°C for 2h, then (S)-3-(N-hydroxycarbamimidoyl)-piperidine-1-
carboxylic acid tert-butyl ester (320 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% Na,COj; (aq)
(2x30 mL) and with brine (1x30 mL). The organic phase was dried over Na,SO, and
the solvent was removed under reduced pressure. The crude was dissolved in CH;CN,
triethylamine (182 pL, 1.3 mmol) was added and the mixture was heated at 130°C for
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Yield: 69% LCMS (RT): 3.31 min (Method A); M5 (ESt)
gave mz: 209 (M+). 55(B)
wa@20bei12326mr onet hyl - | H-i m dazol e- 2- car boxyl i ¢ apCTIB2006/002047
sodi um sal t
4-Trifluoromethyl -1 Himdazol e-2-carboxylic acid ethyl
ester (245 ng, 1.18 mmol) was dissolved in 5M NaCH
5h,solasealod tt2 35 microwaves onero The salyenicwasgnioyed and hgergde was
purtfied’BEbughhesilial geb nartridee (elmmoly bekdny/ctiyd otataipids:20) to yield (S)-

3 [QJ($li$dph§}$yl-QH~ prid1-2-oh4Je, le]bxad@zmb3tyﬂl]ep1pemﬁn@ﬂ -cagboxylic acid
tg,leesggl id. Yield: 100% LCVS (RT): 2.32 mn (Method

5
AL B (S, o A 8 0y e 200

4]oxad|azol 3 yl']- piperidine-1- carboxyllc acid

t but
56 aﬁ{rr ol RS S el
ng, 2.06Lhédl9xa W&Ol" -yl]-piperidin-1-yl1
( S) A3-sphetiopd péx@a%-b’iam PRISYY Hgm@fp anmsll.2.dloxadiagglidsyll-
pipatdigietlecarbiygtlip| acib testr bytglogst ¢pie PAN (68 4nL)
waslesaled bedPG, nhdaxddEb(4M 10 dioxme, Renk, §ingsd) wesl addedd Thx arture
waé Btimtd at 10OA tefripiaturg ford1 Sh2themtiie) sobesmt sas eetnowedhunder reduced
pre§§dré rTHRGrudedivhoaesbivad mMEX (50288), tien Bfldorarmgtinic asd (185
mgS 3l1 W@ﬁ)&? mﬂn@ 1.39Gnfke1), BDCIGHT @60 MRtiey6 asl) and
tr1 ég f-}% 1) WRS a8addr &Rt Bflxfubd ﬁfﬁs §tiri€°c§fo¥\43tcféys at
2 h@g v AN ﬁpﬁ)ﬁ%& Wb %ﬁﬁ b&dr@the crude
%8 \& n e @8 qr}c{ﬁx ?:?\%’%% § vyiﬁlSS% Na,CO;
(aq gpn E@( z?,ﬁecvy QVS%H%SOL; and
V%waénnemﬁag vefekd eFSé%‘? d y flash
cln‘err@mgrm (silisegrls plueet: \kxewe@%lﬁélu aqefage é915<9) §%Dﬂ%1 di¢;fluoro-
pynint3-yIA{KBIH] 2t isaptapybi Hrpyrephd-xlrél 2 4loxediezelehillauperidin-
1-yThenatlemboele was purified by flash chromat ography
YidlBi 0b%OEoroiwni 6i8); Jedy)= elooise (c=0.93) CHME);hERBIR (RT):90P3 min
(ME@log'N')eMﬂ1% (@S Bk BemdéMm Yield: 10% LCVS (RT):
AR (BVSOVE! 895N (pf): Sfﬁ)(s%?vﬁ{ﬁ’szso @B (ddd, 1H);

72 ) 381 m, 1 ) (dd, 1H);

Zégéﬁg% ézkf g“%iéfﬁ é‘% SRS dﬂ%‘?j fé.‘&eéégl 97ﬁ % éﬂ%H)

1.60&m. 3sl-2h |5ﬂ‘)1 uor omet hyI I H_i m dazol -2-yl)-[1,2,4]0
xadi azol - 3-yl ] - pi peri dEg@mPlesthoxylic acid tert-butyl

ester (83 ng, 0.214 mmol) was dissolved in a 2:1
(4-Rluotarpherofl)- OCfA-(1VE Qo 1B2-y1)) [ 1 2 oxadissoll-Sivi] -y medédie-1¢y13-
mefahow@s added at OC. The solution was stirred under N2

for 2 hours at roomte rature,? then the sol vent was
removed to give tm@ﬂ@ a wWhite solid. Yield:
100% LOMS (RT): 280 min ( ho; M5 (ES+) gave
mz: 289 (MH). 55(E)

4Fluororhe 1)-{(S) 55 (4tr|fllfromet}g1 1 % c{
57&y)ol - 2- |3 [3- (1 Pyrrol- 2—yl) -[1,2,4]oxadiazol- 5- pyrrolidine-1-carboxylic
[1,2,4] oﬂaldlt@lt-butygégtbl] pi peridin-1-yl}-met hanone
( S) T8-4 SoladerTof # Hynyrmire2ogibohittieni0ddfaonL21.§1mmpl) in BOEL (2
mIYabydaszeylading (50%pivherquedusesohytibng 0131 8 mide5.2 atrhol) Faasragded at
rodén d¥ifate) antbBthe SOERRACRE dtitredrundBCMIIuX fot- P Iourd) Chardlvent
wak ' ir8hbYé Munger( B3dided grééufemw afgrd, Nigldrewye U rrole-2-

car60£ {a{rﬁ‘:t]ﬁﬁzx%l us€dt o nédt 4df. Mol ) . The

A MESL & N’q%/d?&f fl—’i S fd8RM256 TRE 243 hfnol), Boc-1-
pyrrolidine-3-carboxylic acid (0 5 g, 2.32 mmol), EDCLHCI (0.668 g, 3.48 mmol)
and HOBT (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 mL) and
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for 3 hours then washed with water, 5%citric acid
solution and brine, dried and the sol vent renoved. The
w0 e®odeeeswas purified by preparative HPLC t 0o gPUEIB2065/002047
title conpound. Yield: 13% LCMS (RT): 2.76 mn
(Method N); Ms (ESt+) gave mz: 410.1 (M+). 1H NWMR
(DVBO-d6 353K), d (ppm: 7.97 (m IH); 7.47 de 2H) ;
ethy] adetdtd 20 2d)), the, ﬁ&s@wetq—gepa@t@sar(dﬁhw anig lgygr (hd, washed
seduentialB; 28h3vdt@ @GmPH 2 tRn&) agdywithH N Iﬂa(DH Q&I m2 times),
theAHvith 15% Sifri®) adidi)solutdoantihe &fanic layer was dried over Na,SO; and
cofd@nfrhid@r Ourﬂ)éfl %ducadylﬁre&sh@ BA75- ffe | 80 13-[BPIH-pytrol-2-y1)-

[1,bY 6%'(111121%013(5 11@[1&2(@9&@5 hc?ac1d’ﬂe}t IRBfek giefb' obkaihbd.
qul %h%gﬁlnd re a e%ll gsF esc ed [ ntrﬂl'/rgt r?ﬁ%%ﬂ

6, 123L:% ﬁd 3(' 70/ 1 e Rgiyictide
gro4
3r & ' 2%% a6 a&ha@a -?9) e—ﬁ@%ﬂ%}? g acid

terh-bwﬁ pst@rSQOEq4 g-o2 NOY | ViAs §solved 1n D and MeOH (0.5
mipt aidu 8l ofsdiN IRl | edioxeny -sobriony vesse @dded gropsvis ahfiRff.) The
resuttingehixdure wag G0rrad pt rooontemperad@e(for 4h. rﬂf_l)e sndieenbvde dvaporated
undéreretuoddupressoes tes bffbrded9Atmg Gyinidt &3per aft SHpgrbhidindhyl-3-(1H-
pyirBED-yOhR 50 b¥edizoleBy dreésiivedt dsndwhite sdlidced pressure.

Yidla€98% YoEMBR 19! 339 h¥ig ¢Meth EB#? Hhm/ N 208 BYMELE
Ip aseovvas vvasr;lgd vvlth1 &28 1x20 rrLS 0%oal\laZCO (aq§I )

s S 0 P e A

reduced preg

SRSIRY { Sryl3-G- BY]PFB'r } &‘QPX azole
hYé@galorIELE ngﬁ g% 5?@9{ ég Ie ) itgthy amme
(0 ¢l4nd:, @%%/ammwgn uore bepzoy ehlpnige MY pxngl) were

addgaly dranwise 2440°63 Thetepactivs poytus: MeEdr dkgw |t@, owar@@yqt room
tenipefdtoteumniestitredulriden yitjogey ratrodspliereerv2enights Bbg pblutionovad then
trefted ith 126 NaOHT §1 @ng g land ilenploges were separated. The organic layer was
washd®eiitl lwaternBt ALY ene watht bified demy Jethed WhsrdtiedSové? Nap®0d) and
evafdtatéd QhaenEdted l;bkésgﬁhél R BOle aeze@,tpu&f@albz feh ytorefb&hphy

(sif %lu t acﬁgﬁ’t df{gﬂ ole(u%) Mok rettPUck i % Mo petroleum
othetfe 1 i e j‘ggn gstir fen
EJ%' é@ %ed%?m?ig&ﬁ dh sy FRHIOI B gave

n di et et her (50 rrL The organic Iay(;A5
¢H);

A
IHM@ - 1RO mm B FF, %%wr@@ezg%%i
6.9710m, dkl); G- 180 6raZ)(dd1 Héh 401-548 (y 318Y 3oided 5
(mahid); 229 eoll¥Bnt was renoved under reduced pressure.
The crude 3- hydroxy- 4- Examplzd8 -
1- (t ol uene-4-sul fonyl)-pyrrolidine-2-carboxylic acid
3 Fﬁiohy BSher-yNAES URSL(4-thetiRg- 1P S {rr SRRV Dhkadiasol-Bei]-
b 3}@1%)@-? é% Eafr pgiplmhﬁ ( Met hodsﬂ]

m%gmi 1 SHE G A P Bﬁ”
O

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[5-(4-methyl-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-
yl]-piperidine hydrochloride, prepared as described in Example 28 (B), and using 3-
fluoro-pyridine-4-carboxylic acid as the acid of choice.
Purification was performed by flash chromatography (silica gel, eluent: petroleum
ether/ethyl acetate 1:2).
Yield: 98% (White amorphous solid); [a]p™ = +101.8 (c = 0.94; MeOH); LCMS
(RT): 1.91 min (Method S); MS (ES+) gave m/z: 356.1 (MH+).
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56 (D) 4-1sopropyl-I
-(tol uene-4-sul fonyl) -4, 5-di hydro-| H pyrrol e-2-

W@ 2006023257 ¢ acid nmethyl ester A solution of PCT/IB2006/002047
3- hydr oxy~4-i sopropyl -1 - (tol uene-4-sul fonyl)-pyrrolidi
ne-2- carboxylic acid nethyl ester (2.89 g, 8.46 mml)
in pyridine (30 nL) was cooled at 0C. POC 3 (2 L) was

'H-aURADNVIS OV SE730K & Fppriyn 1drsd (shier TIX 86T (svél);s8.50 (e 1H);

7.43Y(dd QP 4.89RELTIAY; §.67 (AH)34 48y brTie); B9t (uf br VR 3B8uine dH);

3.30 k01 i 8,031 eh PHI); VLR 1) 20 1edstBihet Joerr. 797 {?§2HWOI bRYRNS).
wer e separ at ed and e organic phase was washed with
HO 5% (2x20 nl), 5% NaFngnﬁl ol®d) (2x20 niL) and brine
(1x20 nmL). The orgam c l"ayer was dried over Na2SO4

{(S§ @gﬂ%d@ﬁ@%%-ﬁé)yn l)e [[P% ﬁ?oxa&%% ﬂypcige%do 13 SI}J (? fludro-

lpé‘t)ﬂ?'@ﬂ]llanlon%tol uene- 4- sul fonyl ) - 4, 5-di hydro-| H pyrr
ol e-2- carboxylic acid nethyl hat was used in
the next step w thout fldr,hher ation. Yield:

68% LCVS (RT): 4.35 ninp_(Wetho M5 (ES+) gave
m z: 324.03 (I\/I—H)Cl\@(%
4-1sopropyl -1 H pyrr H2-carboxylic acid nmethyl ester

Thd ¢itla cemipuimdwaebrepared following the experimental procedure described in
Exémbl%om(gpydtaﬂtm )bl €93 45K 4 chlony-l H-gyrkol -yt 0,4 dxagdiazol-3-
yl] l%ﬁneCﬁ;F Qem ﬂldb }zfépdr lasBRs&ribd. AR a1e 39509 Qin'd&ﬁﬂlg 3-

{iie-4. 08 thd heidQ oG, Was adde
Pm{ﬂ' %BQYJX@ elrfc? &{ \?\Aﬂ%?ﬂag %sﬂ?%oééld%ﬁ@nﬁ %fobleum
paratiye .
TR %2%{2 9?% i,

lebH‘éRonDM 3@2@5@@1@@2%@ bpl lH), 743
(ddutde 7. 18e(duld Bl 61988 $HD:et-§ b (it 1Dt h87 Emugel H); 3.46 (m 1H); 3.27
(m4H)spo GmyllH) E-lQﬂw;(mr]d{)eQZ)OdaS(b@mZH)le béi(m 4Bt hyl ester
~that was used in the next step w thout further
pur| fication. Yield: 65%kahpN®0(RT): 3.94 mn. (Method
M5 (ES+) gave MZ 168.05 (MH). 56 (F)

@- ﬁru'o&P éﬁ?&l}{' Tﬁgg r3r @ Eu&étn@pﬁyﬂrblf:z 991[(11 2A415% A AR 3 -

i -carboxylic acid nmethyl ester
ppf% |) and NaOyl (400 g, 9 51 nTmI) in

di oxane/H 20 10/ 1 ( ¢tk0 rrL) efI uxed for 4h, then
stirred at rocﬁnﬁ?n%\g,ﬁa @ ermi ght. The sol vent was
removed under redyced pr ure. The crude residue was
i,ssol ve t he 5%—|C
sofF3s' Fgwggfg Q450 e
(3x30 rrL -caf 1¢ A Eﬁs?ﬁganlc | a e s were. dried
over o ﬁdﬂwe- 18bpen AR ME e @&nol)
prepm@ds wase. deqeribedprigpyixampley ﬁp(ﬁ)e Qﬂ)c?aﬂﬁélyshwcaébmanmégy -
p1paséﬂe+lﬂcarbm<y&uexa01étteﬁ-hmtstlhgmr {50 meg, P3Bi Mined).i pugpared as
des¥iibédlin BXanple NS(QREDCIHAB (62 nmg M6 hnohoH) andMSOBESB)L5 mg,
2.39auBoly i didfrhe 14 0 (M) vas stifréd @fsoom temperature overnight, then at
804Sor 34h Sin e pRSHCE BY hctlviakedIA Rlotedudak Siehés. RiddQiadicreoivere
filteraa et théll B NRaslrehRRB@X Wi ficafioh bfHBE trfdtods S&EdHed by
flash chromatography (silica gel, eluent: petroleum ether/ethyl 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-yl)-[1,2,4]oxadiazol-3-yl]-piperidine
hydrochloride
A solution of (8)-3-[5-(4-fluoro-1H-pyrrol-2-yD)-[1,2,4]oxadiazol-3-y1]-
piperidine-1-carboxylic acid tert-butyl ester (77 mg, 0.23 mmol) in DCM (3 mL) was
cooled at 0°C, then 4M HCl 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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A m xture of 4-isopropyl-IH-pyrrol e~2-carboxylic acid
(200 ng, 1.31 mmol ), HOAT (180 ng, 1.31 mmwol), EDCLHC
W@ 3®6/12257 1. 96 mmol ) in di oxane (30 nlL) was stPCT/ERIG002047

50C for 2h, then

(S)-3-(N-hydroxycar bam m doyl ) - pi peri di ne-| carboxylic

acid tert-butyl ester (320 ng, 1.31 mmol, prepared as
Yidlésquhbigdvé.n Exanple 10 (C)) was added. The mixture

was stirred overnight at 80C, then at roomtenperature

600" 24h. (AbRios@by8iih-4055- (@rso eh ﬂﬁkﬁ@rl}f—pﬁﬁﬂeﬂ D)-
pressug&{éﬁq GH1498- 1% ﬁ{% Bld%é acet ate and

t heng ﬁﬂd § R tjk\f@z%e itbhtal 23480 dure
desgr 1&}8 I X 4CﬂLPO 851?1 0l-2-yl)-
TRAL LT N e ehYAr res%s PEﬁP 8|3\§ 5 eé% ample 60
(B, ndpsing ul%o pm@nﬁﬂ-cai Xy Hfafi ghe
Purifisationewow seriesteddb satﬂails@eormﬂtwaphm (sall%aeaﬂeslqeebé)etrp}?um
ethpi/ethphvawetate 46kn. The sol vent was renpved and the crude
Yields6 [9r(white dotify, duiMS (R 164 rgiel (Method iSUghIS @iSigrgave m/z:
36hexwiteet hyl acetate 80:20) to yield (S)-
1H—~°Nl{/1§ seca%rsggxb ﬁy)r 1007 & ¥l 1HJ; 8.2 g&]mquﬁi 18y;y.16

IE7)P Wmf 494 B ﬁﬁ 34%# M bleﬁtI'\Er346305 (m
gaZ\%{e ’296%5_%7% 1 66 5]
6- Fl di n- 3-yl 5-(4- I -1 H
ol -2 5?’)“’ L o] oxach éf%%m%l fgh[] é. p'ef’."Sfﬁpyl i ..
$ nmet hanone A sol ution_ of i sopr op)il
{(9)y3- o Bropo-1 Hipyzrod Pord il azlaﬂxaétawl} -y1]-p1per1d1 yl}- (3 fluoro-
pypdipeeylpimeshanover boxyl i ¢ acid tert-butyl ester (500 ng,

1.31 mmol) in DCM (60 ni) vvas@ol at Q0C, then HC

(4Min dioxane, 2 ni, 8 myol) dded. The m xture

was stirred at roomte el’yt refo 15h then the

sol vent was renp NT e d pressure. The crude

was di ssolved in BO nL), then 6-fluoro-nicotinic
61 (18 5-14-BoAd0 H)-py kMY ) 80, ABxadlazd L 3 Phiperidine

%%CL {Hé?ﬂdel p mol ) and]()é[rl et‘]ﬁ)}(/l am ne (5811(:)) rrL

3 93 ﬁ1es E)kﬂerrl%nta‘?r cedure |
E}Q@P gﬁf r% 51 ? - glnssohvgdmj le-2-
vvagvﬁe@/%vl rig?g rﬂg’cfmd

Rse was dr| ed over Na2804 and t he sol vent was
rennved under reduced pressure. The crude was purified
61 ) f ! ash {(Nr3iatieBrapryHmiral-Laylyél. 2, 4¢dxadiazol-3-yl]-piperidin-
hexane/ el hy}-(Bfledmtgyrhlin86)])-tethanehed ( 6-f | uor opyri di n-
- ¥ The {if18)codnpolibd (Was prpaepyiotlodihgpiiter epezimyenial [procedure
deslarlgecf'r] iax -B(ey,! ktapfimerfrehnks)- E (4BtIHIQHEp grro 2-y1)-
p

[1, ??g? éﬁk 1,d?de| ﬁydr e} B %s%e%@;% le 61
:%é%h Gayes iro
cat r(r}% )f_élas ntaé%%ap YF65 i %E\' lé%&t [/ rgl%um

th /s C ta
if'lqelr §7§9° y 'T)1 3._532 m(irrln (Me’Elbod ng 1\2/1% (%g]ﬂ gave m7gz 2%9 Q?MHWL)

IH—NMR (DMSO -ds 373K), § (ppm): 12.34 (s br, 1H); 8.61 (s, 1H); 8.50 (m, 1H);
7.44 (dd, 1H); 7.22 (d, 1H); 6.99 (s, 1H); 4.98-3.86 (m br, 2H); 3.41 (m, 1H); 3.27 (m,
1H); 3.10 (m, 1H); 2.21 (m, 1H); 2.01-1.80 (m, 2H); 1.65 (m, 1H).
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3.27 (ddd, IH); 3.16-3.06 (m I1H),; 2.84 (sept, |IH;
2.19 (m IH; 1.97-1.75 (m 2H); 1.66 (m IH; 1.21
W@ cdgocBr$257 Exanpl e 57 PCT/IB2006/002047
(4- Fl uor o- phenyl )-{3-[3- (I Hpyrrol -2-yl)-[1I, 2, 4] oxadi a
zol -5-yl]- ryrrolidin-1-yl}- nethanone 57(A)
3-[3-(IHPyrrol-2-yl)-[1, 2, 4lﬁoxad| azol -5-yl]-
ryrrolidine-I-carboxyli Exawple @er t - butyl ester To a
solution of | H pyrrole-2-carbonitrile (0.110 nm., 1.3
(3-Fhmokg-pyridint4h1){{2S 3] 5-(hfldorx il qynioh2-y1 6 013, iox adigusl gl -
pipedlint 1 91} -mBthddéherl, 5.2 nmol ) was added at room
tenperature and the sol ution red under refl ux
for 2 hours. The sol vent was re%d@'\hnder reduced
pressure to afford N-hy r Py} rol e-2
car boxam di ne t hat difately for the next
step. A mxture of \ |

gl- lla VV%X ¥e (+ Oﬁ g'C 5}‘ él‘?tglo ﬁgscrl ed in
g gr@rb it ﬁg;%g

yllzpepeg mre (i eérrh dalﬁ‘r Rsef dgemg 5
flupseopsy: lnw 610 aﬁﬁwg%@dﬁi e\igid 91r3ed for 9h under ~
Purlﬁrertm wagrifaiormpd whisa gel, ghien
99é§'aporat ed under reduced pressure The r esi due vvas
Yieldi 64%60L GMS(RAAt EB3 ff) (Mehod I eEMISYESa gavat /7 360.4QVH).
'HINVIRD(TAHS©)- &\46‘37531@8 BaAbB: gtdnasml (¢ beg 1909 arezc(sl amers Bagm, 1H);
74@%41,191'1{%3#% ﬁi%ﬂﬂ) 8,794 &r 74- Zgg %ﬁft??gﬂ) 3.28
aci d3slol(3}? or% %gqno}(%gr%t%l ?l\d\%@d’ er Na2SO
and concentrated under Eeducled&pressure 647 ng of
3~[3-(I Hpyrrol -2-yl)-

(o-blorc B LG S5t blon B atol et . ront ooy ) :

piperigingg - Ml}cmeﬂlwweF) M5 (ES+) gave miz: 305.3 (MH+).
57(B) 5-Pyrrolidin-3-yl-3-(1Hgyr -2-yl)-[1

, 2, 4] oxadi azol e hydrochl Rrid -[8-41 1 Pyrrol -2-yl)- [l
, 2, 4] oxadi azol - 5- yI] Xryo i dyne- 1-carboxylic acid
tert-butyl est err mol ) was di ssolved in

DCM (8 nL) and Me r®5m_)and8m_of4NHC|
Thé diloxampoamd Was preparerisllesibgche erpmaentaltproéedutd@escribed in
Ex#&fple] 1(0)9 stirikig 'ﬁ%nY‘@S)—%I[Sf(ﬂ&ﬂlo?d 1 qsyﬂdr@nw-gmz W &xaliRbol-3-
yI] enl'l &HE é&raoefsaée‘s?&lﬂéﬁ%flz){aﬁﬂﬂ& (BY, & Wskhg 4-

i i
Sl sl ﬁrﬁogr@rérg%géaﬁr%@@@@r@oxa
d](?é)g,] Mge(ktf? 5 mullvra\/l )S) gﬁg Egi+§ gavzeorrsl/zsl’»gé\./'l_HR/IHﬂ.
-NMRI EBVIBOphetdpK).- § Zpprs): (]IQHHpSSrIProlHB A4 (4d 2H):47. 3% & 3H);
7.04 din- BHY16.68 fyrkht #diSnan 1Hy] 3.83@n hlnohe3 Tdd AHgusgedddhH);

3.08(m 1H); 2.20 (m 1H); 1.96-1.77 (m 2H); 1.64 (m 1H).
5-pyrrolidin-3-yl-3-(IHpyrrol-2-yl)-[1, 2, 4] oxadi azol e

hydrochl ori de (500 ng, Bx&fplewal) in dry
di chl oromret hane (20 nli), trlethyl amne (0.614 nL, 4.37

(6 ﬁﬁB )@? Rin4- §tl %&f)-%@ﬁ“@oﬂhorm@b&ﬂ& 3 91)2[4@ ﬂbxacﬁaé?)% 3-yl]-
l-y

piperidin I Hethanone

.—»

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[5-(4-fluoro-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-
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added dropwi se at 0C. The reaction m xture was al |l owed

to warmat roomtenperature and stirred under nitrogen
w@rewospd26T e overni ght. The sol ution was then tPEEIB2A06/002047

with N NaOH (10 nlL) and the phases were separat ed.

The organic | ayer was washed with water (5 nlL) and

wth brine (5 nL), then was dried over Na2SO4 and
yl]enipgroding dgdrondleride, quepreetl py desstibed inTHeamspladd® (Msand using 2-
flupto-pyridifle Hycafboxslic atid asdteagidgivhofcsi | i ca gel , el uent
PugifiggtiNivas fpegfolheal bo! i i higatbgtabliy (sitied atk ebucht:t fetroleum

etlRPEhY] £emE U ahe iHNIbyacRbdEcotuhh flaSh théﬁla?élg%ﬂfﬁ (&flica gel,
e compound. Yield: 33% (beige gumry solid

e mg%%%mﬂr%%@w@sa
dd)z é@) m)| o iidgq ék" EQ 8(}2F?ddd 1H);

SQ+!
7. % (ﬂ@dgfbﬂ (dg 78 4m( YD A (o TH; (-HED; B.38nede H);
3.259ddd 1H); 3 fﬁ](ml ),220 (mm&{) 19+7%4 1.77 (m 2H 1721621 1H).
(3-Fluoro-pyridin-4-yl)-{(S)-3-[5-(4- methyl -l H pyrrol -
2-yl)-[1, 2, 4] oxadi azol - Exphple ¢ peri din- 1-yl}
-met hanone The title conpound was prepared follow ng

{($Hm gﬁm@m&@n@bymoﬁ?ﬁm 8, 465l BRS- y'lelgéﬁdml 1ey1286Shuoro-
pm?%f)ﬂgglp ‘I(: -rrethyI-IH-pyrroI %yl -\ |, 2, 4] oxadi azol - 3-

yl]-pi peridine hydrochlorlde a as described in

Exanple 28 (B), and u3|ng ,,,,,,

fl uoro-pyridi ne-4gc¢c |c |d as the acid of

choi ce. Purlflcatlo S perforrred by flash
ThE Q{%l% IWas I%EQalure described in
Exgltgp F 6% IBl( (f _1 ) @Aﬁn ﬂ]d(uac'zol 5-
vl pipgridi i&@ 8t %)Pre tﬂ %1 E() and using 2-
flupyg-pyjr1 gmr

Pufifipatiog. was PO AR waalqt%raplw &gmecgeu ent: @Y/ MeOH

4011%): 6.67 (s IH); 4.45 (mbr IH: 3.95 (mbr IH: 3.38

Yilth 56%%: (vhit3 unfarphans: soBd Gobn +195.0 B 20.98nMeQH):LAMS RT):

2.13Hhin (M&BodL Sy M$ OEQH)gavénﬁﬁ 76 1 @H+HEXanpl e 59

IH{I(H@K Bolds @ éﬂﬁm&?yr ngs&yfﬁ)\s[ﬂamﬂx ash @aal s,
j’gbh E\% ;h%fﬁa né‘IM 3599@ anpns.41

AR e e

starting from
(S)-3-[5- (4-chl or o- |Hp;ﬁx%liph‘26§/|) [1,2, 4] oxadi azol - 3-
I -pi eri di ne hydrochl ori de, prepared as described in
{( ng)rq-d;}-l—pgmj ngloﬁbZQJoxadlazol -5-yl]-piperidin-1-y1}~(2-fluoro-

pyfiline¥-gh)pypethatione- 4- car boxylic acid as the acid of
choice. Purification was perforned by flash
chromat ography (silica gel, el @gnt; et rol eum
et her/ethyl acetate 2: 8)N/%nd t /preparative HPLC.

Cl X N -
\

The title compound was prepared following the experimental procedure described in
Example 28(C), starting from (S)-3-[3-(4-chloro-1H-pyrrol-2-yl)-[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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Yield: 18% LCVM5 (RT): 2.01 mn (Method S); M (ESt)
gave mz: 376.1 (MH). 1H NWR (
H) ;

DVBQd 6 373K), d (ppm:
wa 2008623287 br 1H); 8.61 (s IH); 8.50 (d IH); 7.B3r/{Bd06/002047
IH; 7.18 (d IH); 6.93 (s | 4.51 (mbr | 3.87 (m

br IH); 3.46 (mIH; 3.27 (mIH; 3. 10 (nwing 21 { '
IH); 2.00-1.80 (m2H); 1.64 (mIH. Exanple 60
Yidld- é%imﬁvﬁrte amorphous sohd), EE]— +120.6 (¢ = 0.79; MeOH); LCMS (RT)
b fzheqr(MH#)pyrrol 2-yl)-[1,
{190 brl ha-srratmn@@@(m(;ﬁ)m

%]Q%F <1ﬂ l?.ﬁgmﬁﬁf) %E% (mﬁr oo 354%311{31341

4- fluoro | H pyrrol e- 2 carboxlyllc acid (300 ng, 2.33
mol ), prepared as descEx#8BEG Exanpl e 50(F),
(S)-3- (N hydroxycar bam m doyl ) -

{(D+3pBF (4d€]nlerollquytnmk—;ZI-ylb[lazﬂﬂzbmaéxazelbirwﬂ Fpipeyidin-1¢8 13 Hgoro-
pyrdid3-yilethanphepar ed as described in Exanple 10 (O,
EDCLHO (672 ng, 3.5 nmmol) and I (315 ng, 2.33
nmol ) in dioxane (10 nmL) was s©rr at room
tenperature overnight, then at br 24h, in the
presence of activated 3 rg)l cuhNar sieves. Ml ecul ar
sieves were filtes >Nt h ol vent was renoved.
Purification of the .\ude was perforned by flash

Thé HERTR gﬁﬁ"tp%s plafe‘aafoﬁgimngeﬂhé %eruﬁ@ﬂtﬁ @Héﬂure described in

Exanr 4]0)@1(1%01 5~

yi i )eﬁ;r chﬁ ori < g Bé Ice% e ng 3-
ﬂgﬁpﬁy Mg i gé“’ i O oxa@ S0

Pul(lggat o wa Eer (prmﬁdd%y ash c omatography (s1 ca gel eluent: petroleum
ethexfethy) acptaig 3:1).| | 2. 4] oxadi azol - 7y %ﬁu
Yiglilp@4%divhige 2moeptivus polid); beple R 7 tut k0% SeQHY ACHg, RT):
2.00.1213 (vhathod $)n MSOESH) gatd mimsS76ddMid+xt O0C, then 4M HCO
'HiNvi® @aRe-ds, F53mD) § Yadted (s BhEH)i®6uis Hyas.53 (dd 118y 7.44
(d@IH)” @Qm(ﬁqmes ab heori101); 281 (et %Ilﬁ)ie% @ol(med}tu%/)atg 57 (dd 1H);

e e itative.
3.3 %ﬁ(%% il 1R glﬁ{) %%@&ﬁl () ) 6(&%@}

ro-ryri 3-[5-(4-fl uoro-

lh-pyrrol-2-yl)- [1, 254{%3&% -yl'] -piperidin-
1-yl }-nmet hanone The tit & rrpound was prepared

ol | owi ng t he_experi_me d escri
(bRl T AR b SR £ F5REARS s
meflg)-ipxpgnl (4ylhmeghasonst pyrrol ~2-yl ) -
[1,2,4] oxadi azol - 3-yl ] - pi peridi ne hydrochl ori de,
prepared as described i n Exanpl ﬁﬁ and using
2-fluoro-pyridine-4-carboxyl i ci the acid of

choice. Purification wasjpgrfQrnmed by flash
chr omat ogr aphy (sq:I#WIQN e nt: petrol eum
et her/ethyl acetate ). Yield: 61% (white solid);

Thb @8 oRRpbund wld préparddMdlibatheShe eiberiméityl p@velund described in
Ex%ﬁB}eOzz?(%R‘s)tmﬁg:ﬂ\W (PB4 ehERSHH-perdlpH)-[1,214]8%ad{o0l-5-
yl] tiflpéﬂ'&ine d6cH] 1<!le"|)pre ad MBskibed # Bfample 43 (), 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).

Yield: 38% (white amorphous solid); [ap]= +95.1 (c = 0.54; MeOH); LCMS (RT):
2.09 min (Method S); MS (ES+) gave m/z: 362.1 (MH+).

"H-NMR (DMSO-ds, 373K), 8 (ppm): 11.77 (s br 1H); 8.54 (s 1H); 7.02 (m 1H); 6.70
(m 1H); 4.23 (dd 1H); 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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(mlH; 7.04 (dd IH); 6.78 (mIH); 4.24 (mbr IH);
3.76 (mbr IH; 3.46-3.05 (m3H); 2.19 (mIH);

WA 286423256 (m2H); 1.66 (mIH. Exanple 6 1  PCT/IB2006/002047
{(S)-3-[5-(4-Bromo-IH ryrrol-2-yl)-[1,2
4]oxadiazol-3-yl]-piperidin-I-yI}-(S-quoropyridin-

4-yl) - met hanone 61(A)
(S)-3-[5-(4-Brono- | H pyExamhpl@691 ) - [ |, 2, 4] oxadi azol - 3-y
[]1-pi reridine hydrochloride The title conmpound was

L mamt)ab edding -yl}-(3-l
{ spgnga%aﬁfa hﬁ%ﬁ%l%ﬂ% and 28( B)ym%?artl ngyf}r(omuoro
Py e s
pyrrolg-2- xylicyacid, prepared as

described in Exaan ). Yield: | 38% LCMS (RT):

2.65 nin (Method E)Sivs (‘ES@é‘\'/\qi%}z: 297.03 and

299. 03. 61(B) N

{(S)-3-[5- (4 Brom) | H pyrrol-2-yl)-[1, 2, 4] oxadi azol - 3-

Thél/.{‘ ? | erl Efééére& q’oﬁclvlﬁﬁ QBQDX ﬁﬁq nlﬂen%”%. JcelBlNARAM: in

&2]8 IiO o xadiazol-5-

yl] §%P§Flfi}q? cpee &‘S efi#‘ d using 3-
flugrp pznd]n@;éhear %{hcsw BaCthyar ochI or| de ,
Purficafian sds @grfa@se,drbsb th@a aeh:s (811 elpent gigdignt: from
hexand/bthyt aepye 1¢1): ﬁmlzne—xam/bﬂlquetat%&:l@ohs the aci d of

Yietd1 @096 (wihlte mhb@abummms[owﬁ 000 dchy. 2B5asfeOH); LCMS (RT):
5. 26 mlﬁm%%a@ghms avelalz: 489 9eNH+)pet r ol eum

G(lf )11 9\?\%3&1%3’9%4@@ (%%’Q')(;d&d 27, 45
?%%gg%%%%? ﬁgﬁy 44H)c % ﬂ%ﬁ%ml H 6.0

(s IH) 498386(mbr 3.41 (m IH); 3.27 (m
.10 (m IH) 2. 21E %WH)FIZ? 2.01-1.80 (m 2H);
1 65 (m I H). npl e 62
(3-K1Bere-pyaidin-gyyl)- é(83=34ﬁ3y(14)ﬂ1{<(re;)lprylsolc%yf)r[& @e4loxaqiazol-3-yl]-
pipénydin<l-yl2-méthajdne 2, 4] oxadi azol - 3-yl ] - pi peri din-
1-yl}- et hanone The title conpoyndiwas prepared
foll owi ng the experinment a$ pr ockd described in
Exanpl e 28(C), starti ng/fb \ N
(S)-3-[5-(4-fluor ol 2 [)-T1, 2, 4] oxadi azol - 3-
yl ] - pi peri di ne hydr | ori de, prepared as described in
ThéERaeRbRPGGhd Bhs ppared Solbgwidg the experimental procedure described in
Exéfrh;bl@ rI8(0), " dt&ting Fome 48 PO YI(i-dluasy-tHasyridbe-yp{ 12 dloxadiazol-5-
bigfhe HydbddhldiRleisam, WosarBEhd Q¢stRBedin Etangdle 52 (A), and using

R
IHNMR( Ssgrg ?%}ns 62)(@%{'}0 12 s 1 %%(d g5

(ddgd); 6:8p mBlH)l H)3421§ (m br TH); 4.07 (m br'1
334(m2H) 5.25 (m 1 ) 199 m 15); 1.82 (m 1H); 1.64 (m 1H).
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(m IH); 3.10 (m IH; 2.20 (m IH); 2.01-1.79 (m
2H; 1.64 (m IH. Exanple 63
W@ 2006112826D- phenyl ) - {(S) - 3-[ 5- (4-fl uor o- | H pyr r BCF/BB2p06/602047
[1,2,4] oxadi azol -3-yl]- piperidin- 1-yl}-methanone The
title conpound was prepared follow ng the experinental
procedure described in Exanple 1(C), starting from
(S)-3-[5-(4-fluoro-| H pErampleZlyl )-[ 1, 2, 4] oxadi azol - 3-
yl]-pi peridi ne hydrochloride, prepared as described in
3- ﬁﬁ@f@bﬁuﬁ@ 4(&3)) {(9N9- [B’-;ﬂ-ﬁigzﬂﬂyl -IH-poFeb2RDA L2, Flokadikge-5a¥1]-
plp% Snai‘:%]ﬁ ?n Jfgent urification was perforned by
ash romat ogr aphy (silica gel, reluent: DCM MeCH
98:2). Yield: 31% LCM5 (RT): 2.2L=mn (Method S); M
(ES+) gave mz: 359.1 (MH). 1 NDVSOd 6 353K), d
(ppm: 12.01 (s br IH; 77047 2H, 7.23 (dd 2H);
7.04 (mIH: 6 68 (Ml />4 5 fmiH: 3.83(mIH):
3.33 (dd IH; 320 ddl ; 3.09(mIH; 2.20 (mIH);
1.96-1.77 (m 2H);
Toq §h et paupR 1 %,3 §P{rﬁmﬁ}t§o@rscidﬁze deseribed in
Exapple A8(@)\starting friomy(Hx “}HIPYT{EHI'F?GYM g.4]oxadiazol-3-
yl] pigdrﬂdmceﬂrltﬁlanmﬁeetmepltepﬁﬂeé ag dpgsoibRd InwBsapplepdr @0, and using 3-
ﬂucﬁmprmw-bmmwlpewdTmﬂlah61|dr0£@hehace described in
Puifi@itiph ewaB p&fornwidabyt iflash thiwmatography (silica gel, eluent: petroleum
ethér%thﬁ doetafe:1).uoro-1 Hpyrrol -2-yl)-[1, 2, 4] oxadi azol -

]653{\/%%%3&9 Sﬁ%hrﬁné% 9(;%1&)0 a g +1nlqu@r£@ 05 MIKSITS; Imqs' (RT):
23561 (VH).

i | fr e 3- ¢ §59%ad 1m); 7.45

(?dcw)gggfé@ Py 5‘(% B{% %‘E}n 356 dd %H),

3.34((mei/2EDny 24 4tk 8 0§ (6 H&rﬂd%(ﬁbth)l %2 b - b dD-

flash chromatography (silica gel, eluent: DCM. Yield:
7% (gummy white solid); EK@N@G(RT): 1.99 min (Method
S); M5 (ES+) gave niz: 360.1 (M+). 1H NVR (DVSGd 6
(4-BR3fo- Fhéily()lo{(ﬂ) -3-[34Yak s 1 Brpyirid]-2-1)-B1l.2 GijoxiakiazoB3-§1-
plpgggﬁ; V-méthddodeddd I'H); 7.05 (dd IH); 6.78 (mIH);
(mIH) 3. 8 38(OddIH) 3.27 (ddd I H);

(m
313 I 2.20 77 2 1.76
| H). (E:(nangl)e 65 Wﬁ: Jk@;m H) ; (m
y

{(S)-3-[3-(4- ChIoroIF—|-pyrr £, 2, 4] oxadi azol -5
728 1 - Pi pgr(?@'TTthﬂb}o L&uf1)-YaLRRMNE-FlArboitrile

(:%?:) g&hﬂ&? ofier Ahendehidi & 199 -2‘%3 BB ¢ 5 g, 7 mmol)
(pr % r&g%; d? :églntﬁk‘ra% ? 3 r2 ? 50@1‘5‘1&1 n MeCN
(15, aYas %ﬁog@g} s?§¥ ana | ﬁe ol) was
adqegd][ X Ogela arm 9de 6]1% r 3 hours
ungeEN2, theat RMEHG m )W%a 6 wpﬂdhewlsu%ﬁttx%‘f%mgbﬁ ajer was
. addedeanst itht eflutippicztracted three times with DCM e combined organic
extracts were washed with 5% NaHCO; solution and the solvent removed. The
residue was purified by flash chromatography (silica gel cartridge, eluent gradient:
from hexane/ethyl acetate 100:0 to hexane/ethyl acetate 40:60) to give the product as
a pale yellow solid.
Yield: 85%; LCMS (RT): 5.0 min (Method D); MS (ES+) gave m/z: 237 (MH+).
'H-NMR (CDCl3); & (ppm): 9.72 (s br, 1H); 7.10 (s, 1H); 7.09 (s, 1H).

;“?D
W

72(B) (4-Fluoro-phenyl)-{(S)-3-[5-(4-cyano-1H-pyrrol-2-yl)-
[1,2,4]oxadiazol-3-yl]-piperidin-1-yl}-methanone
5-(2,2,2-Trichloro-acetyl)-1H-pyrrole-3-carbonitrile (150 mg, 0.63 mmol),
(S)-1-(4-fluoro-benzoyl)-N-hydroxy-piperidine-3-carboxamidine (167 mg, 0.63
mmol) (prepared as described in Example 27(D)), and triethylamine (100 pL, 0.72
mmol) were dissolved in MeCN and heated in a sealed tube in a microwave reactor
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Purification was perfornmed by flash chromatography
(silica gel, eluent: DCM MeOH 40:1). Yield: 56% (white
wa@ewopkes solid); [aD = +125.0 (c 0.98; MeOH)PCT/ABIB06/002047

(RT): 2.12 min (Method S); MS (ES+) gave mz: 376.1

(MH). 1HNWR (DVBOd 6 353K)5 d (ppnm): 11.88 (s br

IH; 8.13 (mIH); 8.02 (ddd IH); 7.22 (dd IH); 7.04 (d
forl H) mik a7 00Q°C, Khdn; 1 dho@Sat( HA0PE) theBd. 306mfrad F(G°C3 The spbhent was
rethded ahddthe (ebidhel Whs poiSal byl didsH thronitatpahy (stiea gkl Sﬁmdge
eluef griflient] £rézh lﬁeﬁaahéﬂ%th Ladethtd 100:0%o héweasmeig] Séetate 20:80) to give
the{ 151*5 odt-ds 3 ((o‘}mﬂgsé) ';gﬁfn vbhi%}i e then Yéc}yitahh&d“ﬂr@rﬁmﬁﬂl%xaﬁe to

2-fl uoropyridin-

g1V i R)'duét%rs' tI p
il 0y @@ﬁgﬁ 0 TR AR P 20
ﬂ% é ()3[3 4-chl oro- | H
DMSOr ﬁKé 54 i?a%( g, 1 7 A Fh héd (dd 2H);
;(d; Bdh |7e?r3| dé,, 21); ddr(e 158; 83 b @x&alﬂﬂ) 8.243ddd,
1HQE3 13 &hid, Ud); ri’g212(4fnf]JHDoﬂx97fiy7’l@nr%{)gutﬁér(m;iﬂh c acid as
the acid of choice. Purification was perforned by

flash chromat ography (siBxa@plegd , el uent: DCM MeCH
40: 1) and then by a successive columm fl ash

{ghi t(gg:[ flainle' ﬁ@arﬂ&{y’l)-ﬁb&@ﬁh :3- g@{y 9 Vﬁb’ﬁdlazol -5-yl1}-

1ous so \[aD]—+1206(c—079 MeOH); LCVB
(RT): 2.12 mn M5 (BS5+) gave mz: 376.1
(I\/I—H) 1H-NI\/R(DI\/SO 33% : 11.90 (s br

833(d||—|) 7.34 (m| 7. 6/mIH) 7.04 (d

4. r,lH; 3. 54
734% I H): Z@ ﬂS 4}')?;‘@1}0 }ﬁ é/@m?ﬁ’q xlﬂ%f 231 d%mlrﬁqyﬁ'zpms@?ﬁlﬁ-
1. g3-cerhopphic acid gert-buyl #3fer Exanpl e 67

{ (sﬁ 30{!1301(1 4QfCﬁ‘r(8f292 frigh ¢1a9¢ty12 N-pyproleB-gqrbsaittila AdF0 me,
4.19yhinoli(prepardd as deseriped B BelangaspTeriafiedromLafi.) 19799 BHfoRF)8),
(SyTh&Nthytitexycarbjoimidoylxpiperidper bdarbokylowaeid tehtebutyl ester (730
mgeXpdr miveil) @reRired agddeerides éu iHxashplen 1 GCI)RIng tAShPamine (500
uLsy erhinﬂ ih METN 910 ﬁﬂ[ 3vdsAefititedr for BHours then the solvent removed.
Thé Yksighe éél olified %ﬁg'cﬁf&haté raphy -(Biliegr 4l &?tnd e, eluent
o {Oﬁ ekl pRAE 1t odt%sﬁ& sfég%a ét v
whiiEkelE lyﬁwﬁ] . gsa% o‘i¥é4 K ATy %&1

8
ket L 554%

was g esidug (yvas puifl 1ed y flash eyfoerarhys silieargel cargigge,
elugntrgrg thﬁ; dexangs: F_Lfa«c platpald: Qﬂ%hexmethyl( ageaje S0 F)NVRIVe
the(plflh@@td‘ﬁaWBBQB'gl;d d (ppn’) 11.90 (s br IH); 8.65 (s
Yidld) 2198, IE2MSdR T H).46 thid dMetthdd DHEMS TESH) dade IrrH),:; 34.(FMHAm
br 1H); 4.51 (mbr IH); 4.07 (mbr IH,; 3.57 (dd I H);
73(B) (S)-3-[5-(4-Cyano-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidine
hydrochloride salt
(S)-3-[5-(4-Cyano-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-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 N, for 90 minutes. The solvent
was removed and the residue dried under high vacuum to give the product as a white

solid.
Yield: 100%; LCMS (RT): 1.15 min (Method I); MS (ES+) gave m/z: 244 (MH+).

73(C) 5-{3-[(S)-1-(6-Fluoro-pyridine-3-carbonyl)-piperidin-3-yl]-
[1,2,4]oxadiazol-5-yl}-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 under N for 10 minutes, then (S)-3-[5-(4-cyano-1H-pyrrol-2-yl)-
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3.38(m2H); 2.25 (mIH); 1.99(mIH); 1.83(mIH); 1.66
(mIH). Exanple 68
W@ C®pAB2FB- (4- Chl oro-1 H-pyrrol -2-yl)-[1, 2, 4] oxedi/e2006/®2047
-yl ]-piperidin-1-yl}-(5-
met hyl -i soxazol - 4-yl ) - met hanone The title conpound was
prepared foll ow ng the experinental procedure
[1,2dorided-3-yl|Biperpliee 2Bydtpchletidd | sally @lomg, 0.3 mmol) and
tridtiD)1adie3¢1(19-(dh| @8 antbk) were added and the solution stirred overnight at
rodrY téperdnivd.) FTid sclutidroxaslivazbéd Sithywhtepap@0iaW€aOH solution,
dn@d[%ﬂclﬁh@ rsofiRnt REBBRED agivs egcltiags thet ReAMPhefidSB by flash
ca%fd x' elhé&ifd n% ﬂoﬁ%ka%v th{l REfafd 100:0

M e T

(c = 0.54; MeOH); LOMB 09 min (Method S); M
(ES+) gave nfz: 362.1 (%ﬁgnplﬁl NI\/R (DI\/SO d6 373K) d
m: 11.77 (s br IH); 4(1 70
5- {(3nﬁ(S)-|) 2Flagopyddinend- caxbcmlk-mendm 3-31]&1?,2( qxadapzpl-é-.ﬂ}?
1&%3@%@&3@ 225(mIH) 1.97(mIH); 1.85 (m
I'H); 1.66 (m|H N |eoe

{(S)-3-[3-(4-Brono- h\
52, 4] oxadi azol - 5- yI] |pé\L| dl n-\ |} (3 fl uoropyridin-
un S

4-yl) - nmet hanone The t| tle co pr epar ed
A hiktueion @-fllieoeixmécdtimntaald (Goomgd0r3sd desd),i HOAT (65 mg, 0.4

mERBDE1 2R0Q7 758! DidnginddlPi dry DCM (10 ml) was stirred at room
ten(l atgire[ aln(iér P%r | 1o pﬁﬁﬁfu@és 2n¥h ) ¢9)13-B- - eRl 132 By S=2-y1)-
[1, ox%]d%% 5 R éﬁc &Pbb Sndé’ﬁzﬁp@gleﬂlga% 61} BREpdrfd as
de§c]n e x e)7 ( b 1ne (}le L RS mmol) were added and
the ﬁ(ﬂ}q ion ey gxlh ﬁ& o I e fsﬁluﬁﬁr'l ¥ washed with
wa&qﬂag v é;r G r1 eus8 o glfvre esidue that
wah iiee Y‘l as oa@%og_r@ 50 (3ifch éﬁgﬁ%‘ﬂg&q%?yle ugnt gapcient: from

hexpneetyyl avelated1 06090 (hamanedethacsiairi3058) ite1)givey gtg] product as a

colefiessupt= 0. 525, MeOH); LCMS (RT): 5.20 nin (I\/Et hod

Yidlyl: 9NG; LESE) (RiBv 4.1 6tnzin (Meshodl DNRUS (ES-H-gdvRny DVEG: (MGH).
353K) d (ppm): 11.97 (s br IH); 8.64 (s IH); 8.52 (dd

7.45 (dd IH); 7.08Hx#@mptd756.76 (mbr I1H); 4.51
(s brIH) 406(mbr||—|); .57 (dd IH); 3.37 (m2H);

i.l?;( %3 oro JryRRineM-tdibonyt)-Bibefiinl 3H1)-[},28A okdBid0)-5-y13 -
&3

op;flrltlndﬂnﬂ4 yI) { S) - 3[3(4f|uoro|H—pyrroI
2-yl)-[1,2,4] oxadi & T - pi gerifdi n-
1-yl }-met hanone The IeN 0 N prepar ed

foI | owi ng the experi nméhtal prigcedu Ie/ escribed in

E gpgﬁé %aﬁé@éﬁlﬁ&fﬁ@ ?«i&%@gﬁ at room
‘;ﬁ ﬁ%l @T

tergpaseipre didpn o cyano-1H-pyrrol-2-yl)-
[1,2f4ﬂ¢xmdra@ob§nyl]enm@d4necbycb@sz ptlée st (Blame; A8 mEd) Grepared as
deschibed én Example 73(B)) and triethylamine (110 pL, 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%; LCMS (RT): 3.91 min (Method D); MS (ES+) gave m/z: 367.1 (MH+).
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Yield: 40% (white solid); LCMS (RT): 1.83 mn (Method
S); M5 (ESt) gave mz: 360.1 (M+). 1H NVMR (DMSO-d 6
WaBK)N23267 (ppn) : 11.46 (s br IH); 8.64 (s |H);P&r/ER¢dd2047

IH; 7.45 (dd IH); 6.86 (mIH); 6.54 (mbr IH); 4.49
(mbr IH); 4.07 (mbr IH); 3.56 (dd IH); 3.34 (m 2H);
2.25 (mlIH; 1.99 (mIH); 1.82 (mIH); 1.64 (m

|H) . Exanple 7 1 Example 76
(3-Fluoro-pyridin-4-YI')-{(S)-3-[3-(4-nethyl-1Hpyrrol -

4 F?lué(io)-plfelngﬁt% 2% E[‘§“ A4Muorodbilyl-PHRSkdi20y1)-[1,2 4]oxad1azol -3-

title conpound was prepared
yl] cﬁél W't gﬁ%xp:erl mental procedure described in
Exanmpl e 28(C), ¢ t ng @*mom o
(S)-3-[3-(4-net h?l , 2, 4] oxadi azol - 5-
yl']-piperidine trifl Lﬂ)roacet at .u ared as descri bed

in Exanple 3 1 (E), and usin
76(A)uor o- pymrﬂlmﬁ}rﬂethwlimxyé -l 2- @cﬂhoushct amd debahzyk ester 1-tert-
choi ce. Buyldstezati on was perforned by flash
¢ hr PRBE OQEGRPOUNASYAS i épa8 accetdirgito: the pidced@edmeported in X.
uF‘Fh %geyh@?@ﬁ&haﬂm%ihmm@w an%%% lytht@m MRrROTHem.

Cvs (RT): 1.89
tho M5 (ES+) gave mz: 356.1 (MH). 1H NMVR

e @%dgﬁ R e

br ”’_ID HIPS?E 3.56 (dd I H);
3, 3% lrﬂu[gro pyroode-d i bo&yl@s agid enzyll § (elf.nl tﬁ;’[ ~butyl
ester, @98 (mg,l Hp5 m.m@h) s S\H)pen 1 in dloxane 4 ml) and the

mixtdreRhasostoradna mpbin- tenBpraBué Hor @,hcylan Sh¢rHthsygolvsint svag rgmpved
affdrdihgd hoxaldi szhbw?: sylid,- whighe rwadi dissdlved } imeithdh o(dé ml) and
hy df@%egﬁlgsed at 20 i, at room temperature, in the presence of 10% Pd/C (40 mg)

for Cathlyse e@ﬁﬁl‘t@%@@foﬁ and khePiltFdd Gvad-coack@mtdd id dryhess
aff(grﬁ lét iﬂﬁ f an off ite solid. A mlxture of this product (163 mg, 0.91
mnfl 011 K ¥cq! r(>2 n%} aﬁﬁﬂfoliﬁl DR (20
m é;ifa(s k re ar g %wnp mlmﬁ srﬁ]qe rﬂt?fgogen
atmegsphere, p % ox oyl)-pipsridine- &ic© acid
terilpdy ot (204 g %95%3,% qu {L’P g%‘r ﬁ%‘%‘gﬁfe E?rﬁ)) was

4u

added mpd stirringeat k) was maa@amﬁ% PV%m Lhe reactionnpixfiye yasydiluted
with DEM) andawashed ewiitta water hibews st ﬁ%nmgnc, acic (pa pad AVaGHOs satd.
soliidrefaqwahe adgtmit layer wiresepahtedj dmedeatar MNep$Q4 vk eancentraged to
drywédshafBSe¥ing Th deipendolide@60 rryghni Thiexolia 230 weg)ewsmsimpdnded in
CIMENN 35 NeHdOREhtse0AtUL 009C wder blierosakvyeittadiaion\forl 3 Tiues, in a
seale%%ﬁéi ‘Th‘éﬁsthﬁ lébluftﬂoﬁ GvaR)eohdensibied N GBBIDLPPB Yedidid pueiied by

91?“&1%1 gn elgre?ﬁjén%n ctrblc@f RERARE{yet fttate 60:40)

aff glg gyg@ne et hyl acet ate 40:60) to give
sol i
.(; eéhaoV:I{/lﬁ,i M%S%ﬁ%e m/z:
3) (ppn) 9.72 (s br, IH; 7.10

76(22) FI uor 8- [éﬁ@ﬁwfﬁw{ jthy- lflép(yrrolcg—a/.ll)oLl|,3,|4]@g;aqhgmlz3 i~
piperidine hydrochloride
(S)-3-[5-(4-Trifluoromethyl-1H-pyrrol-2-y1)-[1,2,4Joxadiazol-3-yl]-
piperidine-1-carboxylic acid tert-butyl ester (192 mg, 0.5 mmol) was dissolved in 4M
HCl 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 title 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).

90



[1,2,4] oxadi azol -3-yl]-pi peridin~l-yl}-nmethanone
5-(2,2,2-Trichloro-acetyl)-1H ryrrole-3-carbonitrile
w@ 1®6/12257 0. 63 mmol ), (S)-I PCT/IB2006/002047
- (4-fluoro-benzoyl)-N hydroxy- pi peri di ne- 3-car boxam di
ne (167 ng, 0.63 mmol) (prepared as described in
Exanpl e 27(D)), and triethylamne (100 nL, 0.72 mmol)
76(Dr e di sEdluen- phenyb({m)a’MHS-ﬁféatl‘éwbrome’réykéﬁl-mql@bﬁ) 4 n
amcro \/};4]bg@<ﬁhzmli30yl] j@emim Hyl}memé‘nortdwen 1 hour at
100&%)& Ny 8 8- [BL(A-t#FludreREh HEOIVERT)-[N2sA | beiiarett3-yl]-
rhﬁ@yl)bx iﬁo?&ﬁnﬁ@ﬂ%ﬁ%rﬂﬁr@ﬁml 0.22

“:ig %§dexa%ﬂbﬁ&@(7@aﬁlgpwzaf 1\@ t7 r% t B
@x neﬁe Tlﬁa‘l"ﬁgf%a%ﬁiﬁan ?tutré) V\Eég m ALe

ﬁgﬁe was

5 m?h;m POl D&WFHP %ﬁrg? I L doctace
6019)@@[9&41% MEpia ¥ ’%}2?‘? : Y| el d: 26% np=204. 8- 205 6C

Yie|dap% Gahvite(sokig); da)n’ ); 152l 83 37 TS R T):
2.4%nin PhethBS+3); @yaS/éESﬂ)zgavaaﬁz 310649%#\4 +)1H- NVR ( DVSO- d
'H-RBBKYDME @4Ap BF3K)L B.(PPmY:sl 2483, (s b)) LH)7 782 (fgl 1H)H.47 @d4BH);
7.24 @m 2?1597 217(1?1711%(1}421 28"%? 18 IrD27§8§1 @g, 11%11)‘5?3JI 354(|d§11§116)n3 AHydd,
lH 3 g( 34 1'}%22%( 11{? 91- 8; m)f m(rrle) )1 52 (m

| Exanpl e 73 5 3- Fl di ne-3

|cj)ar bonf/tlngJ Sl peri dl{ n- g(@ﬁplfﬁz 4]ug§<gd%;'o| | ge yl}-

1H J

Hay Dy LT G P o T parmal 2l 3 dpadigor-
jplmrb£¢1ldfl}rgletflan€a‘? boxylic acid tert butyl ester A
soI ution of

5(222tr|chlor \)/\I gyrolescarbom trile

(750 ng, 4.19 mol) rep%re sgribed in
Belanger Tetrahedron Lett. 5-2508)

@né% foo xﬁesmmammd )ngE"(]CB‘U hhASHOAT BOXMb] 937
mmg)@ > E ﬁ %H@ér%ﬁ
Sc r? .

i §§‘5 e
T, ﬁg h ¢ was
add] i a?ga?@g? 3 nﬁé LR ; %f mﬁ? i TR0
pip¢ridiaf hy ﬁJé’( i9gr@ Ee}) i lglglcg)emrggar?c} Scr W]t

76(§D, amdetmethyiqa@ﬁﬁﬁ Wmoé)c’é‘t ]apg(l _@)gl e SO ut1on was

kepherderestioting it arobieat mporagoy overnighie bprmmetréafé@mu rgixture was
dihiféd svithnDEMredd avashedisvith weist.vE prganieGry¢rowad yenareted, dried

ovef BBLEd, hml eonsemtsel. tRidsh dhronaatogreplgnpveficagian tof theatrude (silica
gel 106896 ﬂdﬁfoléﬁﬁl éﬂlél‘/éthﬁracafatellm%) £f6orddd 6®nrg. of Bhwhite foam.

YiefI;cp.l % ”h* qqglq {%&O%CMS@PE T LOgES (RITUL2.NY min
(Mé’fhé %Et s renoved. The residue
HANRY %%%%2 §%j )9%'5(9t ad, 1H);
7596, 11 sahse By d ‘%%? 328
(m, gDy ads (855 IH) v%?% @nsléﬂ) d.01v. %‘P 2. 46

mn (Mthod 1); M5 (ES+) gave m z: 344 (I\/H+) 73(B)

(S)-3-[5-(4-Cyano-1 H Example 78

ryrrol-2-yl)-[1, 2, 4] oxadi azol - 3-yl ] - pi peri di ne
(6-F]li6f001§ﬁid3ﬁ43€5ﬂ)-$@)13-[5-(4-triﬂuoromethy1—1H—pyrr01-2-y1)-
[1,2,4]oxadiazol-3-yl] -piperidin- 1-yl}-methanone

F O~n o

[ . \

The compound was prepared following the procedure described in the Example 77,
starting from 3-[5-(4-trifluoromethyl-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidine hydrochloride (93 mg, 0.28 mmol), prepared as described in Example
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(S)-3 -[5-(4-Cyano- 1Hryrrol-2-yl)-

[1, 2, 4] oxadi azol -3 -yl ]-piperidine- 1- carboxylic acid
wo ebA2sYyl ester (300 ng, 0.9 nmol) was di SSOPTEIB2065/002047

AM HO in dioxane (3 nL) and stirred at room

tenperature under N for 90 m nutes. The sol vent was

renoved and the residue dried under high vacuumto
76(@)vend heinp eeflumb-rdcotimionditd €43 mhg,d).30vinehal) agG9mcid @R hoice.
Thé Rial dordfoumtinwad/biurigidd| by Meh( EBSomagmrephyl Lsili@Ad4el, eluent:
petkd¥inh ethedefy] Rcetade BG:FD). 1- (6- Fl uor o- pyri di ne-3
Ylﬂ%?@/o Qxff)wﬁl é%ﬂfdgﬁgz% 30 —yiﬂza, d %M&@ﬁb % 185.79¢} LCMS

(RT ( uoro
gmu%m Y65 & Cfs?% F ng %g wgggﬁ ‘%%? )”Lgf% Sar

(ddril Hl)t 228 (glqlgbriH) 3. 17 (ddd, 1H),222 (m 1H); 200178 , 2H); 168( ,

1H).S) - 3- [ 5- (4- cyano- | Hpyrrol -2-yl)-[I, 2, 4] oxadi azol - 3-y
|']-pi peridine hydrochloride salt (81 ng, 0.3 mmol) and
triethylam ne (110 nL, Bx8muphol9) were added and the
solution stirred overnight at roomtenperature. The

€ §@1ﬂhbx%fb 1)%@3?- “M-hf WAt 81 infiaszd)-22M) Ne.OH | seldiszb byl ] -

p1p ? gg SRl vent renoved to give a residue that
vvas pu 'fie y f clngrmt og[,aphy (silica gel
cartridge, el uent S% of xape/ et hyl acetate
100: 0 to hexane/ e Hac“btae to give the
product as a col ourless gum |e| 38% LCVB (RT):

79@)14 m nI\( P@Hif&? OhethyB 11158 Hab8/ 8- cAfbbxadfiinel ( MHH) .

a

eth l 1H-1m1dazo]e-2-carbon1tnle (83 mg, 0.776 mmol),
prepaded” @ { }ﬁx}é c@lﬁq '1@ >2442s4@'489férﬁi N}ﬁOH
(50:"% f D in tl?éfl f 1%9 as heated at reﬂdlx for
1.5(15‘ v n ‘ga S{tg&?lv&-) Or{ﬂg 9 W%BP% 1@%&%
the hﬂu rH“ﬁl ’éh"‘ HCM 10 nL red at
Yig éo%ﬂ@éﬁ?é’é’?aLQr SuRday 0. nf“@r( rga"e m/z: 140.9

(MEB)- 3-[ 5- (4-cyano-| Hpyrrol - 2- yI)
[1,2,4] oxadi azol - 3-yl ] - pi peri di ne hydrochl ori de salt
791 o, 0S)B34i3ad-Mdtlyldibimaitlaasl-2eBd i 2 dxadinzBk-aryml-e
73(B)) apghetidiret Nykibdikiikc 4cid ertbutyDesermmol ) wer e added
andﬁdﬁr%m% 0f).794 hﬁﬁ&va@dlgﬁu gntz @, T.08Mnmol) were added to
as ﬁg@g) of é{ @-Mgéc%lc%ﬁ W?d‘nﬁﬁ%lﬂn &ddane (1.5

ml atroom gt )ﬁﬁ I §GuABd of ﬁehﬁj))\%?@ I RO ME ‘i’mfd&zole-

foy e Uebi i

(agc the a@@aBlG e tVtSaS ted The grude was
puzfied byiflestichromegographs ($ikw gelzpag[tgl 8516 ‘Q%teﬁ]@d aggtatefggtroleum
etheEB1) taggive 249 mg @@melprpdmm) Exanpl e 75
A Brix{tee] ¢fShe lobfadaedl produmt 340 nhign 8:683 cembb rapt )mpleqdan séves Z4A,
50 1itg)l il hcelordiride €81inely @fas Treydell-at 1130pYriooBeh 3n a sealed tube, under
micredabe nirhdiatien AMUledulth Esi®fes3whtel Gilterdds ffl &@l ithé Gohtiod was
coriceltri8d. PhSer@ERlas pddf@RE P HadMehrBntdtography (silica gel cartridge,
eluent: ethyl acetate/petroleum ether 2:1) to give 152 mg of title compound

(transparent viscous oil).
Yield: 67%; LC-MS (RT): 1.05 min (Method H), MS (ES+) gave m/z: 334.0 (MH).

79(C) (S)-3-[3-(4-Methyl-1H-imidazol-2-yl)-[1,2,4]oxadiazol-5-yl]-
piperidine dihydrochloride
A mixture of S)-3-[3-(4-methyl-1H-imidazol-2-y1)-[1,2,4]oxadiazol-5-y1]-
piperidine-1-carboxylic acid tert-butyl ester (152 mg, 0.456 mmol) and HCI (4M
dioxane solution, 0.57 ml) in dichloromethane (3 ml) was stirred at room temperature
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mol ), EDCLHCO (77 ng, 0.4 mol) in dry DCM (10 niL)

was stirred at roomtenperature under N for 10
worRevatigrs7 t hen (S)-3-[5-(4-cyano-| H pyrrol - 2- yPQF/1B2006/002047

[1,2,4] oxadi azol -3-yl]-pi peridine hydrochl oride salt

(81 ng, 0.3 nmml) (prepared as described in Exanple

73(B)) and triethylamne (110 ni, 0.8 mml) were added
forad{oh.t e sdvent was egaporated|toogize ﬁlvgthte sofide(14@ Img) itieat waasised in
thewashstep withbutatther @nificatigh. M NaOH sol ution, dried and
Yidlbeqealivgivt; Lemv8eRT).00.82 vitn dMetniddde, MSa(ESR@%ave m/z: 234.1

|f| ed by flash chromat ography (silica gel
cartridge, eluent gr adi ent: from hexane/ethyl acetate

7908100 to ?m@lﬁt&t @ ;CJ T EhEd0ED,
r‘oduct
SM?% ‘VTHEQ oro égc% cﬁllo- (5]?%7%;? % 4?56:L mmol) in 2 ml of

e t irr u 3- -1 1-2-
yl)c{|1 Q%gxgdquolﬁ-g -] ?g;pgg gljélﬁ g?hi%d&%%lﬁﬁdsg 1 (lig(r)%nng OV 45 6H ﬁgﬁ)zpand
trlqthjlaxpupe(;()t%ﬁnml 4834 mmdihitoAenl7ef thhloromethane at 0°C. After 30
mid {her sol Yenb masretdpprated; thotesidhe Haslpeditioosd/ bétwear etliyl acetate and
5%2NaHCOy | (ag)s (e dbputeust fhaby vae séearatdth end iekiracted ppioe vidth ethyl
acoM@E; e eBRIbRbdAGEaiifilngrd Gelch@iddr e N80, baPosiicdtrhted. The
crufe Q‘HS Purifii NGy Hldsh 9 cldogiBtog? %213 @ilica 7 BeR- dakBttige 2Néluent:

Z% ét’haljl:e/mgﬂ'éﬂol 90/09) %o e Q?’of £8e c%ﬁrlaﬁur?’c@ Zmorphous
Y1

iy | ”Q%’%F?» tg;% ;é %@n

IH?;%M |15 thed2 (ot B
(dddaéH$Lﬁs%7eﬁnLeHI) A-24Np.HED); |lr%lﬁnt>xlérﬁe 82 (mL Hé,nld66 (m, lH)
m xture was stirred at roomtenperature for 6 hours.
Then the sol vent was reifmuegledf ording a pale yellow
solid, which was dissolved in EtOH (15 m) and
REACORlYSEH - 1,2, 310x20R AL RV Sipdridie-1 -y 1 RpyA8in-4-
}{,fg{iﬂ[ o (())f 10% Pd/CﬁH) ; for hgﬁﬁgﬁé Cata};stpsl
tered off and the f||trate wasg, concentrated to

dryness affording 220 —@f an o e soI id. A
m xt ure of thlsCr ctly ;3 0 1 HOAT (149
ng, 1.1 mol), (2111 I)|ndryDCM

(20 nL) was kept und@r stlrrl at " anbi ent tenperature
for 30 m nut es under nltrogen at nosphere. Then,

Thé gt &%@f&@@%@ v% ateg {rhgtt B¢ c&ﬁt@@ tlbgdl
Exiinl 1 Srg goa ot i? atzol 3
yllmpme dvsmt de%ﬁ@e XEPI susmg
lsoatcptaméac (\J\%Fshed with vvater t hen W|th 5%

Purifieation wied ael(f@r@edabw fieiHclmoswtagrapty) (silicenzqlagitentypstroleum
ether/efhyli acetatey BB WHSNERQE)at ed, dried over Na2SO4 and
Yieldrg88h{guatmay whitedolidie €M (R)T)d ilr6@ minb@ilabods); MS (B%H) gave
m/APH8.1TME+xol i d (250 ng) was suspended in CH3CN (3 nl)
and heated at 100C under m crowaves irradiation for 3
hours, in a seal ed tube. Then, the solution was
concentrated in vacuo and the residue purified by
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flash chromat ography (silica gel, eluent: petroleum
et her/ethyl acetate 60:40) affording 192 ng of a white
W@ 006d232¥7 el d: 55% (over 4 steps); LCMS (RT): BCRIB2O65/002047
(Method M; MS (ES+) gave nmfz: 409.0 (M+23), 287.0
(M99). 76(C
3-[5-(4-Trifluoronethyl-IHpyrrol-2-yl)-[1, 2, 4] oxadi az
-3-yl]- piperidine hydixemple$l de
(S)-3-[5-(4-Trifluoronethyl-IHpyrrol-2-yl)-[1, 2, 4] oxa
(6-Biz@lpyRdild-y)) R(PEI {3 Aeiflacambmy I Hopyaild-#1or t - but yl
[1 Qﬁﬂ&{ad{a};&%%@ rRAMTDH ) -YBar@hs sol ved in 4AM HA in
| OXane and thHe reaction mxture was stirred

at roomtenperar:ure for 1 h. The solvent was

evapor at ed undérxJ educe N-p@essureoto give the title
conpound, whi chF wa IUN the step w t hout
further purificati N Yi & gquintl a\t*' ve; LCMVS (RT):

1.39 min (Method L); I\/S(ES+ . r_287.0

(M+) . 76( D)

(4- Fl uoro-phenyl)-{(S)-3-[5-(4-trifluoronethyl-I|H

ryrrol-2-yl)- [1,2, 4] oxadi azol - pi peridin-|
81CA) } - met Ham@rmmhxl UHepywfole-2- cargoxyhc acid amide

3- [ Bafkbnyt idiimidazolee(379| mgH2 3¢ motolpwak Jadfied 29 4] soteliinaef 4-
trifdhorSmythlyl-1 Hipetol e warboxdlioadill ¢3500eg( 7.95 mmol) i RIe@b(1)0,mL)
andtstilrb@riep o0 2aMl Cont@riatel NZGOH solitid® (P1rel) wasthdded and the
restiftin®! Hﬁ&tﬁf@ REuk&B 87 90 Ruifi8 TRERbIveh WabYembved,) 109%&stric acid
solﬁ{lbﬁ fnfth WARMILE e hid ﬁl&lvéﬁﬁ'c&htthreznﬁnése@ﬁﬁ IFOAc. The
or% @%ﬁergg Hlte& & @Jé? sbdifiny Féeaﬂﬁat‘ﬁe RUfvk ﬂl%ﬁiloved

rorra rap y (silTica ge uent: petroleum

Ylsal %&2%%2% B gt L?rﬁFZ?%%v%fgﬁs S0

= 183.5C; LCI\/B RT) : 49 mn (Method . S); M

81@3zs+) ga\ﬂeTrnﬁlzorome@yb-Nwmpxyﬂﬁ nroleBvcbareEding) | d
( pp solatdoref 4-Frifinoromeilyl 7 Hspymrehe-2-sgrboxylis acidiemidzi4 7 me,
1.98. @gholoh, piRisphorids 2gydhiorideH)5; md.) 2gas(ImatedHt; 108°€ 3fof 1§ minutes,
codlkl),; ic@wab addid, basiied WitR 2ofd AHL, QHHpoluBorl thef @dttactedfjliree times

with: BIO AN THeMdrgante Xtrdets Srefetondbihed, 1drfed dnd) thé shlveiix@fmiolved to
giv%7 %‘ ale brown 011 ThlS product was treated with 50% Hydroxylamine solution in

W l '32 &r l%‘ﬂ[u§ f()fl‘lﬁ rTlflé W&&W@&m'oved
undérR ru 51:& st 6%el cartndge
elugé%l 1&%’} m ceﬁ& % frfr%)rag 5069 1%0) to give
th )

As 37. mol

VigHE NS .(ﬁ%i ST S BEY 8 @)zhﬁﬁf% (k)

under nitrogen atnosphere. The reaction m xture was
81@dded t o (3)-303-(@-Tofluofomethyl-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-5-yl]-

3- [ 5- ( 4- ipefidiner looarbmylicl ddidotertrinitylDster ) - [ |

52, 4 eadiead @R)-8=-Bbd-nipetdiirdcid (2O6hyglrioathinaral)) QA (M4f] mg,
1.08- RBoMBDCL HTIGReT gk, 308das®l) ity DTNAXAFRAE) W §Grred under

gﬁg 45 ﬁ\ﬂ&i, agie-f d%me@ryﬁ]/’ H?Hi’biy-ﬂﬂ—wlé 2-dakboxameine

eS8 tﬂlﬂl%l)v‘@ac‘s added and the solution stirred 3 hours. The solution was

Washed with water, 10% citric acid solution and 5% NaHCOs3 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+).

94



kept under stirring at ambient tenperature overnight.
Then the reaction m xture was diluted with DCM and
wor®haeB2si t h water. The organic | ayer was sepaP@L/Eg2006/002047
dried over Na SO and concentrated. Flash
chromat ogr aphy purification of the crude (silica gel,
el uent: petrol eumether/ethyl acetate 15: 85) afforded
81(B% ny of(Sa 33 @eTHi thaorom¥thel -AH- 57861 a4 &, 2 fdderaliazp -l ]-
20 +76. §rr<ﬂlnéhycﬂaﬁﬂbmd¢§alﬁ (RT): 2.15 min (Method
S); (&?—@-[@ *’Tnﬂé’d&@m 1- 1P ol 2 Il 2 DRz d6,
p1p afbokPRE, dlt%rt t1SesRr (14 %;@3 nirdol) Wk, dissoRed in
I d i .( j
f°r31. 15 ;

e edcti %t o%npfem ature
c ungl _'
viddgunlesy
T

i) ss ’tltle
o Msfiﬁlteg?gt @g/{@m&% ) ¢ % 122% m/z: 286.9

2, 4] oxadi azol -3 -yl]-piperidin- 1- yI} - met hanone
The conpound was prepared follow ng the procedure
81(Bescri be@-FlinotdapheByhnfis e 3-13-(4-Sirdluorargethylehhl-pyrrol-2-yl)-
3- [ 5- (4- 12, #]oxadiapstIayl]-pigdridin-t gl -tefahofid
52 Al 82 6iFdory nlicotiBiceid ¢i7nag hy o6 achdRHOAT (3801 0.28
mnfdY %Uﬁ”fqlm (SBIERA B MBI FRSEY T (8 EX#aPkept 6 &ar stinfih at
l%i% e Itl#@ rtﬁ 3 P A 'SC ﬂhﬁc}& i ée‘f@atfﬁl)s e OTH@%hatl(ﬁismlxture

d ol 4?& réﬁ%éth PEH;& 19¥1)-
égf}lg%hr%}% Ill(gfj: glLal? :‘%ﬁ%) an

A

rle a}nal}w ﬁ}éga ;pt unc}er
stlrm%t zﬁ%raﬁ#rﬁ 0 R}@t ’fhﬁ/ﬂse ‘H{fﬁe py giltited with
DCM_@nc_l w1t11HNNWR e@lme g Ryas S&P drigd oger Na:S04

andb rcpn¢dﬂ)rateﬂ Faghd cthxonna’épgrashsoaau(rﬁ“@dhon Hf; the epudem(siliey ; gel,
petidldin étirer/éthlyt acétaB15(; GOYaffordpd 72 nEsofagurhiy sod.81 (m
Yieldd) 7398, BIAMSIR Tt B)12 Bin2@/1éthodi L); MS; (EB+) Bayelduz: 409)8 (MH+),
43129@@1(154) IH; 2.00-1.78 (m 2H); 1.68 (m IH. Exanple

@%‘IO phenyl ) - {(S) 3-[3-(4-nethyl -1 Himdazol -

oxadi azol - yI] plperldln-

Th ?_alrp% hfaon oc%%&g?li) o‘;{ g'{ vgrﬁtoor};%irp @to 1 1H¥ a]l',losterlc modulators of

?{ Juchy | F‘?ﬁ GPLIROAC ;%1%3? RPT, P hostes Ageglu’famate
recogrilion st ephAB @Ok R g rrt%luﬁémy ?re istead./pe sesponse
of REYER5 86,2 carenzalBy, o lutagEORT (15 J%%ﬁ%qmstos fueregsed when
conBpat®ds hBbimila Ians pesers. Gt)manmdS(Qf Ferpulgabangeszpeteato have
thefredffasx ot anGIuRS by ittee sxfl theint abikity v eptemat dbe tfanagioneof the
recdptér.ng of amorphous solid that was used in the next

step without further purification. Yield:

quantitative; LC M (Rﬁmﬂpﬁjpp n (Method H), M
(ESt+) gave m z: 140.

mGIluRS assayv on rat cultured cortical astrocytes

Under exposure to growth factors (basic fibroblast growth factor, epidermal growth
factor), rat cultured astrocytes express group I-Gq coupled mGluR transcripts, namely
mGluRS, but none of the splice variants of mGluR1, and as a consequence, a
functional expression of mGIluRS5 receptors (Miller et al. (1995) J. Neurosci. 15:6103-
9): The stimulation of mGIuRS receptors with selective agonist CHPG and the full
blockade of the glutamate-induced phosphoinositide (PI) hydrolysis and subsequent
intracellular calcium mobilization with specific antagonist as MPEP confirm the
unique expression of mGluRS5 receptors in this preparation.

This preparation was established and used in order to assess the properties of the
compounds of the present invention to increase the Ca®* mobilization-induced by
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(MH). 79(B)

(S)-3-[3-(4-Methyl -1 Himdazol-2-yl)-[1, 2, 4] oxadi azol -
wW®G200641232p7 peri di ne-1- carboxylic acid tert-butRCT/ERDE002047

HOBT (118 ng, 0.776 mmol) and EDC (222 ng, 1.164 mol)

were added to a stirred sol ution of

(S)-NBoc-ni pecotic acid (177 ng, 0.776 mmol) in

glutdharaiwehdut. ShoWing ahy rsrgmﬁdamrpnﬂrvaiuyuwhen spplizd i the absence of
glutggiatétl on of N hydroxy-4-net hyI | Himdazol e-
2-carboxam dine (0.776 mmol) in dioxane (3 m) was

Pngggfg?mqlgg}% %}t ﬁlrgllrred at RT for 24 h. Ethyl

the mixture was washed with 5%

t he or an| ha S

Prlrgﬁr}_%l&ﬁ elglﬁpp%wgae p (S,’ortlx\@s ofd§ olé W9 days
old L&zﬁﬂ X @qq 1108 bye (% e Vellis
(198@et- £iell Bl gp 8 11i5 & 400y 6103 9.
Thepeartiges were diseaieds t have ’éﬁﬁ‘%ﬁ ate?n lz&os e buffer
con@riti8g SvohM Ked it aMMH@aeéelg n(l 5BOmj TippM aCl 0.34
mMaNeHePO4, i ¢/B glikcost.) Theassuitiag eadl lamagoaefvas @atad ontogpoly-D-
lysigi@alpectobtele, T11sd eflagits C (BIGLOAT, r dticam obickifsorc UBiasciences,
Erefib8d&eny\e BR] 1{11|n efred@hdiccand NMbéifisd! Baglerns Wsdium (D-MEM
Glu? R%Twlatl tro Msla‘P' SwWiBRrlR)i thifeged Wwith! 25 MM HEPES and

'i?a}?@é it qagg/t f‘ijl%se &l e byrRaiMnd 15 %

feta etat’e f{“ Eﬁ 1%5 5{ . S\tvﬁz ang Jp%ﬁ é %%%E{ré tSmycm
t

sup tat1<795a S reiee i 1 % f?gl% , cells were™ Su 4bp ated by

q Hvé-st— lysingyregogied o 84well )PlfrtFS ot a)dpsity &5 30-000
cellSpyll\]Wl i pewirelbwieerdi hydr ochl ori de A mi xture of
S)-3-[3- (4-net hyl - | Hi ni dazol - 2-yl)-[I, 2, 4] oxadi azol - 5
CaXythbilipathar asdhy asihgraticdxoiey] astrorgied: tert - but yl ester
(152 ngy, 0.456 mmol) and HC (4M di oxane sol ution,
IN dHy)of'lﬁblﬂiaﬁ&l QEDITRERARGNES with aswiSouter coeidinag: 16D MM
Na(tlf"rg)ﬁﬂ\@ f"floEnl\Z HiSd- q I \@IUL, WS i 3PEPBS et /D glucose,

% 1nv‘@ lb‘??gﬁig et he pieXtuo-4
(Te Ap qﬁzf% B Ralls oHees g eﬁ; @ PRECTD L) of FRS Buffer
Rsuypen dad i ulzg agsay f ates were then transterred to a

Flu@ﬂmtm Thaging Hiie ﬁseagler{@s; Ig YigleculaprBewiges,| Sy ala-of) for
the 2 aydedsment of intracellular calcium flux. After monitoring the baseline
| ﬂudir%so%né’e] £¥a0i 22 Gbhbioi Ichnainiey 1 GAM-JIfryprksenedtivevongoand of the

é@n%&'%% Putdd H Ao mrrRee ('1250|¥1| off4b¢ &’ﬂlhtﬂﬁlsf Q’a@@c?defﬂto the cell
pla

bl OF afi‘l e‘iJﬁdér &hese
ex Op;er; 1%*5 %

b
iﬂi 1srq;1r§¥ﬁog nt 1£>1;IJ’ Jﬂcﬁlcgsecﬁsy lt n_{\%b esunal
theaﬁ I}t aé on. 1sed to ive allosteric
mod:lgn PFﬁﬁS‘FZfSuC}ff- ﬁ@% a;g%m& B Pfl eAfF'%aé PMSO
congentrritiont iReths dAsgynvagds é/valgo eRXPerEnt; oa‘aﬁge%gswas then
mopiored g5 erfunctinat afcéme Sy minites 2ndethg dlatasmakpredosing dylicrosoft

Exceh enchGrephitad PrismeEadisdatepaintavashl soeasarediaicetémesn ce
with ethyl acetate; the conbined organic |ayers were

Thélkds@Rs QY BiguMadSpreantt thorceod sAl @ WM UfeExample # 1 on primary
cortical mGluR5-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 SE.M 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 mGIluRS. Instead, when compounds
are added together with an mGluR5 agonist such as glutamate, the effect measured is
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crude was purified by flash chromatography (silica gel

cartridge, eluent: dichloronethane/ nethanol 20/0.8) to
w@rane/123287 ng of title compound (anor phous sol i BOT/IB2006/002047

Yield: 69% LCM5 (RT): 1.92 min (Method N); MS (ES+)

gave mz: 374.3 (M#). 1H NWVR (DVSO d6 353 K) d

(ppm: 12.58 (s br, IH,; 7.53-7.40 (m 2H); 7.28 (m
sighifipantly. ptefitiated dpmpared2to( the ¢ of. 6 Agoist ljone3atsthe same
concéifiration) Thd: daa (ialdidated that tie 28mpelddls dfHhe pRee#t {nwention are

positile alBs@fic hfodulbrs of mBAuRFredeplors th-iBfivé Prephidtiond . 66
(m IH. Exanple 80

{(S)-3-[5-(4-Chl oro-| wpY!)-[!,2, 4] oxadi azol -
-yl]- piperidin I -yl}- ryridin-4- yl- nethanone The
lL.e co g was prepar d ow ng the experinent al
mdl“f@ﬁ?ﬁwc LELLES 13k 8(C), starting from

S) 3-[5-(4-ehloro-IHpyrrol-2-yl)-[I, 2, 4] oxadi azol -
Celfjcplt P¥eri drne hydrochl ori de, prepared as descri bed in
Exan'pl e -39 (O, and using isonicotinic acid as the
Positived fadictiohsli expresion foif cHEKe2P3waelln stabbr e frebgmg | 786 AnGIuRS
receftop nwhogdeipimyinédsi by cmegeiringe linteavellulpet Cof e oanges using a
Flustdnestfie ighing Fahta tReadeB(FLIPRNMEEular D edicks, S8dhtvglm1GA) in
resI\MHSE etosglhta@a,te loeNBlecARID kndwhRZ2nGiluR g Mebifio £pd afdbodfisis:) Rat

@Cl@ oéu sMi'ﬁ" )H 20B| &18 Were sequenced and found 100%
1de ca’l:lt6I 9:{’[ fe{fé s§ e’ﬁcé N IOfll7 OP@I@!%’ kells
expie c ta 1£1yzed Fetal
BO‘il )d gpﬁc /ml), Streptomycin
(loauugfmaa%n@w(rs@l@ r@/m ag quxg ta37°C/5%Co2

solution of 4- tr|fI uor onet hyl - 1
Fludreseenbtell Pasedr Ga'X yhohilizaticn =(swo ng, 1.95 mml) in
MeCN (10 nL) and stirred for 90 mn. Concentrated
ARS8 0bfubeubation, oelly webswaxhdé avithnabsayhienfee ohtainigg: 142 mM
Na@l, 6tHVERCEf 1 s ¥1d,80,,90mM TaCHN20 SO HEERES)dse/I eiiimoosel,0.125
M-@?{ fszn@ itdl 7901 AfedrO6D (iR oflidadi@s waghde dlMﬂFiué I?le(TefLabs

Augt?r th%XéJu@%s &Qgﬁa é&eam\% %ﬂi 3@“ @rm@é Can

resgqun \}%n as o t ég% go a
Fluorammedric {maging mx er 1qg5s A) for
theg ggagsyment Pme!‘fa? L‘-ﬂé)r cglp (‘E} ﬂuxrr i AieFo TBAitoR aseline

fluerkbdenck dory10 se¢opds,rinfisasing gpresrbatiensnel WPEQ?»IB%MIW] C@mpound
(fréfn De01f toued pivBtdfithe pldsemtyinvaition 2lilmsadoimxésay Badfed (Afripdlef 4X
dildifAhe) WBs addSto MHOLIIL iThefited DIMS Osconustitfakion iinl ehe( &ssat jvas 0.3
%. MR Sadlf 8k Reinfhnt, ¥lRedcOiceSwis thih @Fonitofsd &da fiREoME time for 3

miftfidehd HaYhfa aﬁgly‘%d Rsif@ M’lcrow BR8Pt 4¥ePYism. Each data
poﬁf(\txésaglgcﬁgleﬁ Sf d{’i‘% W th Et OAc. The organic extracts
Uné% tEe HBFIPta 10 dcgls IifEIé QY rﬁ&iul{ﬁ»e%?l %B@ tf Qirfctly
detmdqog[v sferig B%Sfaé m Hout e need BF ¢6° ad%tlon { tamate or
mGIuR5 agonist. Thus, D P 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
(2005); J. Pharmacol. Exp. Ther. 315:1212-1219) are activating, in this system, rat
mGluRS5 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*((LogECse-X)*Hill Slope)

97



water (1.2 nL, 20 mml) and heated under reflux for
I h. The solvent was renoved under vacuum and the
wo e®odeeespuri fied by flash chromat ography (silPCEHIBPE06/002047

cart

100: 0 to hexane/ et hyl
product as a syrup. Yield: 42% LCVS (RT):

ridge, elu

ent gradient:

from hexane/ et hyl
acetate 0:100) to give the

acet at

0.93 mn

allowingdstemminatipn ofBCsE®desgave n z: 193.9 (M) . 81(0)
The Tabl8)1- BelpB-regreTanits the oneandiCyy bbiatted \frano bt Rastithref independent
experimeéitAdfnchdicazndletslyd perfopmpé in diplieatk. - car boxyl i c aci d

tert

Table 1:206
- (207

- but yl
ng, 0.90
ng, 1.08

ol ),
nmol )

1.

08 nmol ),

e

ester A mxture of (S)-NBoc-nirecotic acid
HOAT (147 ny,
in dry DCM (15 nL) was stirred

EDCLHC

umde

EXAMPRE(

Ad—F AL
N 10l 40

5@+ Flap

mrutes; —ther

/1 r OIEXAMPEEr box/dad Fhex*

AT : £ 1
A= 11111

4+ loasl
DT OnetiryT =

160EXBMPDE 83

fa w?

Cat++ Flux*

Mot

(]
wdS dUucT

! bt | T
a1 SUI1

1sol uti on *lis washed w#& h wat er ,

HEP= =S~ -
T UIT—S1UT1

1% c

ad QA heoiir o
CU O 1T1Our-S.

tric &% d

]

<

++

230I u

lon,apd 5
HQ‘LQ and t

o Na

he sol vent re

golutidgn, dried

over di um
ve _a residue

o+t

suln
H-p

3t hat

was +pHri f

ed by 271 ash cHhr onat+ogr

ved to g
7 |

aphy (s1lica ge

i

cart
4100:

Tdge, et
t o *Hexan

BTt

gragrent——f

b/ et hyl®8acet at § 80*20).

ronrhexa

/ 41 -} 4+ 4
Iercuiryl adttldl

The sd? d t hus

C

4+

gobt a

ned_ was d

d.in a ce
20—h—a—Se

ssol vegh i n acgtonjfysil
ed-tube-at 800C for

7

e (2 g and

5 mnin a

ot

TTC AT

DWwayv e+t eac

TS

[ Or .

Tr30%e sol vent was r

enoved 5nd t he

+4+

?rési?ﬁw
cagel, p

Was pur]r
et r ol eu*rﬁ

fred by ftashr C
et her/

hromatograpty
etate :30) to

+4

t he 4pr odu

nm-n

(Npt h
vt To

Ct as agasyrup.

1) -

et h{i ac

3 % LGyS (RT):

4089

— -
(=3

++

LILILILIL

). 8%¢D)

TL/, LA SR WL

N ((ESH)
~7

58

+++

[3=(Z- 17
LB -

TTuor
i peri

thyl -1 ]
ne hydrochlorid

Hpyrrol

-yl

= T171 4]
e salt GB

4+

B- [ 3-+44-Tr

f 1 uor agset hyl - |

oo

H- pyryr ol

rhav

-2-yl) 64l ,2,4]0

At A + Art hitt
Ut

=21~ | PN I |
=o=yI]

(146 ny,

HEE- W N - -V N |
YT T uritc—1L=T

0.36 rfol ) was disigol v

\\II .If\
LA AL

(LT O T CT )
I n

ed in &M HC

+F

ane (2 ni)
o0m LPI‘IpE[

ture for 1 h.

. and tﬁe react

I on Xt
The sol v

ure Wa%GSfI rre
ent _was

4

14ev

er redwged pressure-to

++

COI1

apr at ed und
no—whi—c
18 ur t

her pgurifi

I A £
I was UsStcUu T Ul

cat i on.39Yi el d:

+_ ] B-aast
U TICS T TITAT

quarttti t gt i

b

1. 38
18

m n,( Vet h
).

od [); b (ESH)

gave n

++

—O2

17( 4- F

)
| uor e+phen

yl)-{(8)-3-[3-

4- Fif |

oronet ligl - | H py

rr

Ty 152
\ - net hanon

e Anm ure of

AT oxadiazot =5

yti=pipe
6- Fittior d

o=
-ni cot'hi ¢ aci

4

g, Q.26 n

028

mol ),

HPAT (38

el y—in drv DC
DH——R—ary U

Ny, ,,Q. 2§

ol ) 79 EDCLHC

was !@pt under

+

A\ Ar —

ring+at an

bi ent ®énper at

(8 m)
ur e Hrer 1

.5 houi7& under

ogen__armos
| uti on of

here—The T1e
P 44

cti o Tmi
+

tUre wags added
77

++

3-[ 3eded- Tr

Al oyxeadiaz

H pysr ol

di-nehyd

-2-yl) 79

rochloride-sal

++

,“TJ‘U7\ TAUT T4

ny,

6+ 24 Mol
2

anll triet

nyl antne

) T h, DCMT

) gxfa the

sol ution
++

(73 uL, 0.54
was kept under

“Table legend:

(+) : ECso > 1
(++):

0 pM

(+++): ECso <1 pM

1 uM <ECsp <10 IJ.M

98




stirring at anbient tenperature overnight. Then the

reaction mxture was diluted with DCM and washed wi th
wowioen232¥he organi c | ayer was separated, dri edP@UEB2006/002047

Na2SO4 and concentrated. Flash chromat ography

purification of the crude (silica gel, petroleum

et her/ethyl acetate 50: 50) afforded 72 mg of a gumy

solid. Yield: 73% LCNEXARIFPLEXC12 nin (Method L); MS

(ES+) gave niz: 409.8 (M+), 431.9 (M Nat).
mGRREWAdhOaséay The conpounds provided in the present

I nvention are positive allosteric nodul ators of
ActmﬂyUBiﬁ cO oﬁﬁ@sh of 1the Sav&RIBROWAS Sexdminydt fellkjdag 4 eadidkighnd
bm&lﬁ Qs‘%ﬁ 10 h B Gnd aEAGRH L1 RS 68phatidetipnyl)-

pyrr I h% mﬂ%ﬂgx\(ﬂﬁ G iﬁ%ﬁmdk ‘ﬂ%elﬁgse dd38ribed in
o, ﬁ?wrﬁ e

I r
iy ek LS
&?1?% r? 4Frnu|a| are expected to
have their effect at nd uR5 by virtue of their ability
Mempranpe\BrRparetienif uncti on of the receptor. EXAMPLE A
n3d uRS assay on rat cultured cortical astrocytes Under
Cortixpowereedissgotgd ot Hrdna brains of BAGi360¢ iSprage-ddawlgy &atf KCharles
RiveAThbsratosips, deAralesigy Bvdnce). akissoey werahomopenizasdin 10 volumes
(voBG) 8F Yéeesol@ XU e BEPES-NaCQH @HI(.4)0 usifik LR Polytron disrupter

(KlﬁéxﬁafcfarA@t BuzehlivzeEhd)Rad dBhfrifigsdefop B0 iiig a590,00@ g. (4°C).
cBiaht as"@séé?aed mﬁﬂﬁs A1cE WRBBOL BRRE bydrckukpehsionah 10

vollgﬁsx { 8 SﬁﬂglnH% E?res gb gﬁiﬁ%ﬁ? WetcMnkh %ll@éte@'by &ﬁ&%ﬁa}tgﬁ

and, Wi %2 5
ek i i g« i oo
assarypﬁemmr%v%ﬂgn BroA %‘geaaeﬁm S B AL
nmobi l i zation with specific antagoni st as MPEP confirm
[’HiMPERihiudingespeximients: of n3 URS receptors in this
preparation. This preparation was established and used
Meinbranes ewert ohawsd smdt tesugpeodeat in dindifg thvéfec ovpptaimidg 25 mM
HEPRS-NM@EIERtMmMN 15,00 il CaCheas@ mMeNadRpH 7.4. Competition
studiBOikiZaki QN ot ﬁe@bamglfyxt BHTRE £° 0N 3t AAUPH - MBEIN B 9@y mmol,

To& sg @oﬁkéﬁﬁnﬁtdaﬁtrl%%'l Ly, FQ RhdrSbtahd abd8@ dBSQM@EE0R frange of
uﬁc%r 61‘33 tot@F Fdalot @?lu?dé' 560 pl. The non-

g] l\gﬁ)ﬁﬁ aRE& t1o£1%sct9frﬁ1'n§t%a 1Y rapid
ﬁltr,e.gap fqvera erh t}? o eﬁ)@ﬁlg tglg pﬁte& gerkln-
Elmgg) Sphw ; dﬂsmggﬂ; X8 Zué !;g q&f' I}ua g cell
harggster( (1§ aje Pp{équtp ggger @g 1@@, }qap was

detmneedjlka/seltqueﬁ wirdillation &!PQ@@@@PHY etisiBy r Powwel indate i spader
(TopCotrt; PerkibBirherr DoemtmiGriong, BS8B M KO, 0. 44 niv

NaHCO3, 4.17 mM KH2PO4, 137 ni M Nad , O. 34 mM NaH2PO4
Dath Mdly:ucose. The resulting cell honmpgenate was

pl at ed onto poly-Dlysine precoated T175 fl asks
Thd BHEHRE curPECHER FnEht S SIne $41s8GBHhPad program (Graph Pad
Software Inc, San Diego, USA). ICsy determinations were made from data obtained
from 8 point-concentration response curves using a non linear regression analysis.
The mean of ICsy obtained from at 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 pM.

The results shown in Examples A, B and C demonstrate that the compounds described

in the present invention are posmve allosteric modulators of rat mGluRS receptors.

These compounds are active in native systems and are able to inhibit the binding of
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Er enbodegem Bel giun) in Dubelcco's Mdified Eagle's

Medi um (D- MEM G utaMAX(tnm) |5 Invitrogen, Basel,
woEMobazn26and) buffered with 25 mM HEPES and 22pr@T/mBa006/002047

NaHCO , and supplenmented with 4.5g/L glucose, 1nmM

pyruvate and 15 % fetal bovine serum (FBS, Invitrogen,

Basel, Switzerland), penicil I in and streptonycin and
theipmetotype enGhR BalDsteric &Moo CHFMPER kseonénbindgewotely from
thet dlatahBfe dirmihe satiabi the twasmemsdtime dddmain® o¥om@BIuRer rec@ptors
(Malayve ee gl (2603)vel. Phbph-RbE G408):82838051 ni sation onto -

pol y-D-1ysine precoated 384-well plates at a density

Thﬁ’sf ﬂ?eopégggfe%@llokﬁné’ ﬁfod‘ﬁﬁkdrs fbv?dé'dtlh' ke ﬁ%Hieﬁﬁfnveﬁi@c?n‘“are expected

aLé ARLARHISRAY oF o"il&s% YAASRS receptor.
Bl SR e T R

Th tment
%g tﬁ%?%ﬁ? g EE OI' r% ] 358?16’[8 i)ltho @EZ?C
dy %@Pf‘i‘*ﬁ e fonbe 't preé rew e g, Y such

POWYWIESWWPFJP%H&IW@T& Labs, Austl n, TX) the cells were
washed three tinmes with 50 m of PBS Buf fer and
resuspended in 45 mM oEXAMI®LIBDf fer. The plates were
then transferred to a Fluoronetric Imaging Pl ate

AnfReaninemhb @8 of MehigepHraniaDevi ces, Sunnyval e, CA) for

Aniﬂh@taﬁﬁﬁ@ﬁﬁl@i@éﬂ iiRfreds8 FratRlohidtdr ariBUShaHEd Well 1kl and are

Li& Ag détk) Bpesd | &@mté SSMENEARbpEnid, Phis model is

bas§ %Lé\%ﬁer?c%nﬁl?i {}gget Lea & 8‘&)‘? rﬁeﬁHM 8’{\ uce a
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psy, O%Es‘?at% na?l}“alﬁ?

entlo her

9{1 3""%

it 5,8Ellcrgn ey b ’é‘ﬁé& 56" o
bloghksdby apidRsy ]Eférqrﬁ%sn } ateqH, CFV%F\% etimf ent of sc 1zophren1a
(Argb(l&8h) Eut- oPhamilG%Rie%“I 562k NESTSYHsienmanstrag grapcomotor
activegiomahiced byl amphetaneing rig avwssiul Haodad fer seteening wf wompounds
which roet lecusefill én fedidaiment aif kdstaphianiarodul at or properties

of the conmpounds fromthe present invention. The final

SubvEe: ThE fRBEH &hidM3 Wete hbfomsslay a6eidshed With 1he apaadl care and
useCdl fdiésn’@mdd&k m&m&a%lm {HeelAwTNdt BEREves oft Switzerland

oJeﬁﬂﬁ ko add 0 dr fee@S’fHL%/J{ HRe26-30 %:: 2lwWeeRdof age

LBntrolled

at tﬂé' 8&%%? e@(% se e t{ll%rgéld fa.
fac ﬁ BP at ea% f (1@/ E h%gl gocess
? ‘fﬁ‘&lﬁé’g fpRa e dﬂﬁ%g prglariagiv %?’f egﬂﬂg‘ res in
the absence or in the resence of 300 nM gl ut amat e.

Asspasmentr of éeqsmgvé&arabu atery) ercsixify ag ehe eileats | ffapompounds on
amplsgoine éndissd loemunatp #otetiominmiceaneredesiph| Ledometor petivity
of mixel was tEsted ithavhitg plastic bexdstid aeXn3anch quEewith walls 40 cm in
heighip! Ledbeteedaivitgi(ambulatichs) svasensdtest by ianadadirackingesystem
(VilesBRan dvidwidiRe rChRidagnd he Ml &'Ors IFeudve) nthéix asgokdedAthe
amﬁilﬂ% Ho@%ﬁlehﬁaéf hi?8. QATRAKEE hafiRSier th @ parBtuk |1)@1or to testing.

frtf@& %& 3y @Bh 89;21# 18030N 34, 'Po@fnfl i .f(uﬁl% oneal)) or
€ acl ol ﬁ‘b Qg@ 1% or saline
i 8%33%%6 vvsgj%ﬁ%?‘ b Blpﬁ%b 4 IB“%% éj%{ - ffmin

or I rﬁ-"glt Withe & ta?. ffance

fascvelygler [accHgp 0’5’9 ety

traVPiLﬁdsmdiﬁ’fltémPWEﬁ (éﬁlt)e@astfﬁﬁﬁsu’fqﬁiéh%@qrﬁ’été}%&s of t he present
invention are positive allosteric nodulators of nmd uRS

Compoupt ordministnationy e Gonapainds ivens prepared as a microsuspension in
sterile water (60% of final volume) and Labrafil M1944 CS (apricot kernel oil —
Gattefossé, Saint Priest, France) (40% of final volume) and administered in a volume
of 10 ml/kg. Compound-vehicle-treated mice received the equivalent volume of
vehicle solution i.p. in the absence of added compound. D-amphetamine sulfate
(Amino AG, Neuenhof, Switzerland) was dissolved in saline and administered at a

"*CDQQQ"'
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EXAMPLE B nd uR5 assay on HEK-expressing rat m3E uR5

Cell culture Positive functional expression of HEK-293
w@eioba2rsably expressing rat nd uR5 receptor WesST/IB2006/002047

determ ned by neasuring intracellular Ca + changes

using a Fluoronetric I magi ng Pl ate Reader (FLIPR

Mol ecul ar Devi ces, Sunnyvale, CA) in response to )
dos@bl3.8nmd/ke k. fed esitineefK AanirkgrODwRPhagonnsvehicledreated mice

receHda@AYusiatont Refunte@fsBindEhRERinjectelice.s i n HEK- 293
cell's were sequenced and found 100% i dentical to rat

%Egg@tﬁtﬁﬁgﬂ%ﬁfsé@%@ E@rf&ﬂﬂM@i) ushd® t¥hphPad PRISM
e (UTa
NN

Statist LAE% . :
statistical SoTtw B 5,@,“153 e PRt PR AN iding one-
B e e
mulﬁpkm@q?, & 2Ry ¥ ’Ee. %_Emﬁ Stenik cr%mFel el r?ﬁ?s nsie} a n<(§)'05'

Hygronmycin-B (40 nmg/m ) at 37C 5% 2., Fl ugrescent cell
Eff¢sh o8 compgonds,empmphgtangine-iaduged dpgomotgp activify gy mice

i ncubation, cells were washed with assay buffer .
Repessahtating rgmpbdad o thia Gh&ngonrisigadficanilpvitivneaedt the pagrease in
locdaaétbRact Rty iMude®BEpambhgiamingd. ucose, 0.125 nM

sul fi npyrazone, pH 7.4. After 60 mn of |loading with 4
TheY %Iﬁie)b‘&uﬂ bf ehd-gR8sentUfivenfion Takk . alldigericehloduiaeire oREIGIURS
rece&)lEHrg, tth ”Efe Wedell ﬁe‘: fodBEBRBE T 8EdidNbns S S RRRMFEbr the

lsian reg gle@’ggg&ﬁ ¢ OI%STJSEte B 6eiBlsSvdl N other disorders

pre "gkﬂ g}@rrtr oronetri’c Imagi ng Plate Reader
modulgtedRY HSFXERIO%r Devi ces, Sunnyvale, CA) for the

assessnent of intracelluylar, calcium.flux. After . .
Thergomnasinin gf ﬂ}?énB%@Pi‘ﬁ‘E%FJ %&P@é@éﬁ%&‘éﬂ% plong @ dp sopbination
with nthee abimepcentinab agers eHpivefin the freamwnhof genditiprsomgrtioned
abogé.rom 0. 01 to 60 mV) of the present invention diluted

in Assay Buffer (15 m of 4X dilutions) was added to
FORREJICATION HIARPIES DMSO concentration in the assay

was 0.3 % In each experinment, fluorescence was then

S0 bk RhFIEs BBreRipkY R ithOfrRbilatibAB fiRfinvkention uiess folows:he
1y éata angll ize{j %)%i ng Mcrosoft Excel and G aphPad

Pri h data point was al so neasured two tines.

Und@:nrtaﬁ%ﬁse experinmental conditions, this HEK-rat

AP0
Corgpg

URS5 cell line is able tpo . directly detect positive
OTEPQL ‘gﬁﬁ%e’f%‘gﬂ?étors vv?f%g(ﬁf“gt he need of co-addition
Di-eglcigmphosahaie or m3@ uR5 448¥%i st. Thus, DFB, CPPHA and
Lac@BPPB, published refered¢B&ositive allosteric
Talemolul at ors that are inat@inge in rat cortical
Magsdshune yteastecul ture in t hengabsence of added gl utamate
Pothtbistar€i al (2006) Eur. ad2®hapmacol . 536: 262- 268;
Zhang et al (2005); J. Pharmacol. Exp. Ther.
In tRix exadpie; R tenpRhsd 8tk ¥RArhMe 1 dal HehbSladdyaht sadé amount
R JSCSIRd Xﬁmﬁgégq gicentration-response curves of

presentati ve conpounds of the present invention were
ge %r ted using the Prism G aphPad software (G aph Pad
|n£b, yspension

An aquéous 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
cellulose, 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 glycol and water.

4) Ointment
Compound of the example 1 5to 1000 mg
Stearyl alcohol 3g
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Di ego, USA). The curves were fitted to a
four-paraneter |ogistic equation: (Y=Bottom +
w@ TopAaBst on) / (I +10 A((LogEC50- X)*Hi | | Sl ope) aPCDW20¢5/002047
determ nati on of EC50 val ues. The Table 1 bel ow
represents the nmean EC O obtained fromat |east three
i ndependent experinents of selected nol ecul es
Lanpkné orned i n duplicate. Tabl&gl: Table |l egend: (+) :
Whiepbtroledd M (-H): 1 mM < EC5Q <10 mM (+++): EC50 < 1
WattVEXAMPLE C nG uRS bi ndi ng aséa§0 Activity of conpounds
of the invention was exam ned followi ng a radiaoligand

' S t i A28 th
oty it LR T e
ow ng simlar methods than those descrl bed

arini et al

Reai%ﬁﬁ?@@ze (035 fo E ¢ et g -k p;g%%f R ﬁh%lﬁ o9t the

invention. Htygl iqugyt ﬂtd 9! Slfscr eRgo F‘@ﬁal?ea‘fafr’(‘? it miany

Wa)@d?}’tﬂleﬁsskﬂlﬂﬁdén@ies@éct ed out from brains of 200-300y
Sprague-Dawl ey rats (Charles River Laboratories,
L' Arbresl e, France). Tissues were honogeni zed in 10
vol unes (vol/wt) of ice-cold 50 nM HEPES- NaOH (pH 7. 4)
using a Polytron disrupter (Kinematica AG Luzern,
Switzerland) and centrifuged for 30 mn at 40,000 g.
(40C). The supernatant was di scarded and the pell et
washed twi ce by resuspension in 10 volunmes 50 nmV
HEPES- NaOH. Menbranes were then col |l ected by
centrifugation and washed before final resuspension in
10 vol unes of 20 mM HEPES-NaOH, pH 7.4. Protein
concentration was determ ned by the Bradford nethod
(Bio-Rad protein assay, Reinach, Switzerland) with
bovi ne serum al bum n as standard. [3H] - MPEP bi ndi ng
experinments: Menbranes were thawed and resuspended in
bi ndi ng buffer containing 20 mM HEPES- NaOH, 3 nmM
M 2, 3 mM Cad 2, 100 mM NaCl, pH 7.4. Conpetition
studies were carried out by incubating for Ih at 4C 3
nM|[3H - MPEP (39 Ci/nmol, Tocris, Cookson Ltd,
Bristol, UK ), 50 ng nmenbrane and a concentration
range of 0.003 nM 30 mM of conpounds, for a total
reaction volunme of 300 ml . The non specific binding
was defined using 30 MM MPEP. Reaction was term nated
by rapid filtration over glass-fiber filter plates
(Unifilter 96-well GF/B filter plates, Perkin- Elner,
Schwer zenbach, Switzerland) using 4 x 400 ml ice cold
buffer using cell harvester (Filtermate, Perkin-El nmer,
Downers Grove, USA). Radioactivity was
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determ ned by liquid scintillation spectronmetry using

a 96-well plate reader (TopCount, Perkin-Elner,
wOueaeRsr ove, USA). Data anal ysis: The i nhi bP@€T/mB2006/002047

curves were generated using the Prism G aphPad program

(G-aph Pad Software Inc, San D ego, USA). |IC50

determ nations were nmade from data obtained from8

poi nt -concentrati on response curves using a non |inear
Clajn@g@r essi on anal ysis. The nean of 1C50 obtained from at

| east three independent experinents of selected

mol ecul eg BRIpbIdRHichRoffRnk 6 depsal foahalallat ed. The

compounds of ‘this application have | C50 values in the

range of less t 100 MM Exanple # 1 has |1 C50 val ue

of less than 30 mM\ The results shown in Exanples A B

and C denonst fatpe that ) uqd described in the
present i nventygon ¢ al l i ¢ nodul ators
of rat nd uRS regzptof\s. eSe Co Ads are active in

native systens apd are_ghte inhibit t he bi ndi ng
of t he prototype ursR4| | i ¢ nodul at or [ 3H] - MPEP
known to bind renotely fro the glutamate binding site
into the transnenbrane domai ns of nd uR5 receptors
Whétdid her be et al (2003) Mdl. Pharnacol . 64(4):823-32)
Thus, the positive allosteric nodul ators provided in
w the pr es%teseﬂt‘gen(@p&)aycﬂoaﬁkﬁect(@L -CQhétaocydsakylhe , (Cs-
ef fecti VeGSR cl%l!&la{@t@3)£lk%'@(@8@7 FEeRoSictoatitenyl ring;

nEd uRS receptor:. Ther ese positive allosteric

R, JRfk; 2 OLB AL 6 ge%td@& 13;15)8 ﬁeftﬂ@l-é it e—?@ﬁé?falk@flyl -
associ atgft gﬁ l% 14 png ﬁ( (ﬁ? cri dxi amino,
treated wamopkyhL B‘t a8 ’tjééit' A% ge

tf? can

posi t i veloam 8stCerGecy A8 .2 E%&WIE ﬁl n"i‘r%rbon

nmodel of dewtls beshr eni a Anphet ami ne-i nduced i ncr eases

in | oconotor anbul ation are well known and are wi dely |
P used as mpmsdes 0{Ci-Behpesicytlvalkyl S dimhegrocycloalkenyl ring

schi zophpenhéterodfyil grompaifoinsulbbased on evi dence t hat

anphet am ne i ncreases notor behavi ors and can induce a

psychotic gt atFe in hurans (Yui et al, (20Q0) Ann

Acad. Sci. 1-12) . ther, ityig well VE)\

anphet am duced R ses info ormtor/a tiViRs

are bl oc ed hby ant'i psyc’hoti cs dfu t hat: aF ef fectiy,

in the treatltrent of schizophrenia @Arnt (19b5) Eur . J.

Phar macol . 283,55-62). These l;[qjesul ts denonstrate that
| oconot or Rcti/vat igpn i nduked /By anphetanine isfF

usef ul node rrpoundssgﬁlisﬁh
i 2ophr eni\a bj &TQ@\

useful i ms

The present st udi es were peffomted in agcordance wjth

the ani mal care Hand use poIRi’C| gs of Addex

Phar maceutical s and the laws and directives of

Swi tzerl and governing the care and use of animals.

Mal e CS57RL 6%, RY RE ah @Ry BllePendénipedts 1Ur@gR, halogen, -NO,, -
(C1-Coalkyl, -~(C3-Ce)eycloalkyl, -(Cs-Crp)cycloalkylalkyl, -(Co-
Ce)alkenyl, -(C,-Cg)alkynyl, halo-(C;-Cg)alkyl, heteroaryl,
heteroarylalkyl, arylalkyl, aryl, -ORs, -NRgRo, -C(=NR19)NRgRy, -
NRsCORy, NRgCO;R9, NRgSO2R9, -NR19CO NRgRy, -SRs, -S(=O)Rs,
-S(=0):Rg, -S(=0%NR3Ry, -C(=O)Rs, -C(0)-O-Rs, -C(=O)NRgRy, -
C(=NRg)Ry, or C(=NORg)Ry substituents; wherein optionally two
substituents are combined to the intervening atoms to form a b1cycl1c
heterocycloalkyl, aryl —or heteroaryl ring; wherein each ring is
optionally further substituted with 1-5 independent halogen, -CN, -(C;-

Cgoalkyl -O-(Co-Celalkyl, -O-(C3-Cr)cycloalkylalkyl, -O(aryl), -
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at the tine of delivery were group housed in a
tenperature and hum dity controlled facility on a 12

whoews/12i2ght /dark cycle for at |east 7 days bePCr/B206102047

M ce had access to food and water ad |ibitum except
during | oconotor activity experinents. Assessnent of

| oconot or (anbul atory) activity: The effects of
conpound®(mteraaybet-8n-Ge-Coatlydal, | -6 (EmEnalkabeteyearylo mN((-
in mce GpR)dled)(E0-Chalkghmtlpr acdi vi t y—N{(CriCaaligdy((Co-Cs-
tested i mikhéterophydpgrospdhoxes 35 cm X 35 cm square

wth walls 40 cmin height. Loconbtor activity

(ambul at Rongy, Vt@a %B"i antéﬁtl? i ctaefdg@ﬁkl(wc%)éﬂtﬁm(cs-

(Vi deoTr @c VARWPeED ! gj&n{ X (C,-Ce)alkynyl,
France) {Ha t’c %péﬁ ;@2 5he‘i?2 rosarylalkyl
mce. M ce

a’t us
testing an¥e Eﬁp %55 é W“h -5
100 my/ km@ap??d ﬁ%{% By E)?e E 0 220-(Cy-
admi ni st Erksycle té%(aﬁ’ Pghed )arﬁ\I (eo-Ceratky RNy Co-
s.c.) or Cealkyhé(GsriGeyslopkyMoe e ECq)*P kyla@rylhsubstifyents;
| oconot or boxes i Mmedi ately after anphetam ne or
saline vBhiE| &, i@ &tandnLaid Pt hrdapehdemtigrotepresant: i-Ci(Ry)T,
defi ned @gRt)he(w).gt@(ﬁc)@., tCE@BY, eD-j IN=geN(RyREFS-; (CM) ,
was neasured for 60 m nut es. Conpound adm ni stration:

Conpoundgenise, Qe aorrﬂefe&@ayls@a bPforinlila
sterile water (60% o f|n vol une)” and Labrafil M

944 CS raprl cot kern oi |l - Gattef osse, Saint Priest,

Fr aﬂace—)"?«f@% of fin TNVO| une) @ ni st r,ad |n a ,D\
vol u@ 210 m /fllé@\ Mpound- veﬂ\cl/g‘]t reat%@ ,E—
r eceiVext’t e equigya{.gat Reol une SVe,lgl cle —F

i.p. in Rhe absence o , added conpoun Danphet am ne
sul fate (Am no AG Neuenhof Switzerl and) was

di ssol veﬁ3 IR, R§1|R6n§n@119|1 g@ﬂ&eﬁﬂfﬁﬁ%@eﬁﬁé@%v@f 3.0
mg/ kg s.c. ih a vol ume’ of

D et E%‘?ﬁh(\%a %%n‘?ﬁ%@rﬂie igF: ﬁ&%ﬁ @gg@{aﬁn -

Statisti a

per f or med us hPad PRI SM st at | stl C
(GraphPat?aZQ @'g 1, ethsndagthymsd ngiﬁd% £03-0-, -
usi ng ondRag %Ryﬁﬂ%s%?oﬂﬂarﬁcan@mgm\@f =OMNRewed-,by

post - hocSB@%,eS(ﬂ)z-,erﬂBd, Q) Pe-QdHFaDi.sons,

wher e ap@=eiRi)aRe-, (TN ORHYRR§- , cEIRGE(FNORD)- \vid¥-GetO-N=CH-

p<0.05. &f4 gwipafyleetpetvacd offoramphet am ne-i nduced

| ocomptor activity in mce Representative conpound of

the i mgentl on signif |cantly attenuated the increase in

I oco activity uced by anphet am ne. The

con‘pururld of the\éfr/‘ \@ mviQ\—r n are al I°os eric N—N

noe r & of J gept or ar 0

t he p\?ic}eujctl on of j cati bnis, eljs/pem ally f"or the/k )\

preventi on or treat msnt of central nervous system

di sorm}e s as well"‘a;S/Ot her rdfySWdr ders nodul,ated by this

relc_:ngp/f\g?\The co nds of ﬂq nvent i can be %E
niwf ered’ ei t hé¥ gl one, 6roim conbi na FOrmwi th “\ 1—‘

ot her ar maceut i q‘aal agents effective in the treat ne®t

of conditions mentioned above.

Rs, R4, R5 and Rgindependently are as defined above;

D, E,F, G and H in A independently represent -C(Rz)=, —
C(R3)=C(R4)~,-C(=0)-, -C(=8)-, —O-, -N=, -N(R3)- or -S-;
Rs, R4, Rs and Rgindependently are as defined above;
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FORMULATI ON EXAMPLES Typi cal exanpl es of recipes for
the fornmul ation of the invention are as follows: 1)
waawbatrsConpound of the exanple 1 5 to 50 ng PCT/IB2006/002047
Di - cal ci um phosphate 20 ng Lactose 30 ng Tal cum 10 ng
Magnesi um stearate 5 ng Potato starch ad 200 ng In
this exanple, the conpound of the exanple 1 can be
repl aced by the sane anount of any of the described
B exanpl esrebrdsent81.a 2 )singles p&nsd,on-GEOhgTedizalisys petXFOn-(Cs-
i s prepaCgdikenyl-or-@(=aiCACealkghylon <=0ha-, eatFOINRs-(Co-
mililite aH@fm %Mm)mg SSt@)oécoomaamﬁ-t fﬁ—owzro@ﬂkyb
exanpl e, ARy1ICAr

of sodlu q%%ﬁ{ S pl an vvater ad qqco-
. I@)eﬁ(?gb?} A par e?}@% g ° eo)n'pkgsl tion is prepared

by stl rrin ht of | |ngred| ent of

t he invehﬁ‘ ‘%R?’ @%ﬂ%%tlgg%%dgc %95 e gl ycol and

wat er. 4) Q. ntnent nd of the exanple 1 5 to 1000

nmg St earﬁpyai@é}ﬁ@?a%l\b%‘a%l ine 5 g Wite petrol eum 15

g Water ad 100 g In this exanple, the conpound 1 can

be ompamnectubiyaliyhasceptntle ashshydrafes ansoludtes pisugl sempeinls.

exanples 1 to 81. Reasonable variations are not to be

r egaryled @snpoudlépacdrding té claim t havigahefomuldieA

invention. It will be obvious that the thus descri bed

i nvention may be (ed in many ways by those skilled

in the art.d ai 1.\ A conpound which conforns to the

general fornmulall erein Wrepresents

(C4-C7) cycl oal ky C7) het erocycl oal kyl , (C3-

C7) het er ocycl oal k)N-(C - or

(C3-C7) heterocycl gal kenyl i ng, R1 a repr esent

i ndependent |y hydrogen, - (&Clal kyl . C2- C6) al kenyl ,

- (C2-C6)al kynyl, aryl al krl, "hergroaryl al kyl , hydroxy,

am no, am noal kyl, hydroxyal kyl, -(Cl-Ce)al koxy or Rl

and R together can A

Wherein

P

Ryand R; represent independently hydrogen, -(Ci-Cs)alkyl, -(C»-Ce)alkenyl, -
‘ (C-Cg)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Ce)alkoxy or R; and R; together can
form a (C;-Cq)cycloalkyl ring, a carbonyl bond C=O or a carbon

double bond;

P represents a (Cs-Cy)heterocycloalkyl, (Cs-Cq)heterocycloalkenyl ring
or a heteroaryl group of formula

Ry Rs /RZ—\N Rs Ry Rs N—N
/ 8 .
Ra/@\ , Rs N»\ R /QN\ N/\ \ Rs/QRl)\ ,

Rg
Rs F—G
. E—F / O \K
) e
R4/Q\§\ , D\g)\ , D%?j\
N ! f
Re ) H H

Rs, R4, Rs, R, and Ry independently are hydrogen, halogen, -NOg, -
(Ci-Co)alkyl, -(Cs-Cg)cycloalkyl, -(Cs-Cq)cycloalkylalkyl, -(Ca-
Ce)alkenyl, -(Cy-Cg)alkynyl, halo-(C;-Cg)alkyl, heteroaryl,
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forma (C3-C7)cycl oal kyl ring, a carbonyl bond C=0O or
a carbon doubl e bond; represents a

wQ@ 3B6ATpRet er ocycl oal kyl , (C5- C7) het er ocycl oal RenyB2006/002047
ring or a heteroaryl group of fornula R3, R4, R, RG,
and R7 independently are hydrogen, hal ogen, -NO, -
(G -C6)al kyl, -(C3-C6)cycl oal kyl
- ( C3- C7) Iyerbagl gyl alakythlkyl, (22l -CBsal RBkRb, -C(ENR10)NRsRs, -
- ( C2- C6)MRKGORb, NRFLO,RLNRsBOHRY, kIR 10012 MR gy ¥8Rs, -S(=O)Rs,
het er oar 20k, -alﬁxd 2GR, -8(30)Rs; GBE))-ONRGRE(=0)NRsRs, -

- A =NRL0g g&@ﬁﬁﬁﬁenté\“?&ﬁ%ﬁi) , optdIBC@wo
NE? 68) R b1n§i &Rﬁtcﬁe%ﬁn@t%ﬁﬁ&%orm a blcychc
= _ :
332'???&@ 5@% %dew td"? ad"ftvﬁhffﬁ‘ ﬁcﬁn%ci
f bfe - é
rloggl avvh@ﬂ@?ﬁﬁoﬁéi h Qr(n 1' Y)lnaéﬁglf ete?oa » N((-

subst i t Ute&aakyh (o) hﬂé’é’ ent Pl ogeny (CQ:I@QasH@@ﬂCO'CT
C6) al kyl alkplieBao@sgriyns; - O ( C3- C7) cycl oal kyl al kyl ,
-Q(aryl), -Q heteroaryl), -O(-C 1-C3)a|ky|ary|, -O(C
1- C3) al ky},h&berRagradch iMdependently is hydrogen, (Ci-Ce)alkyl, (Cs-
Co- C6) al & E})&l&éﬁ@ylc{ﬂga@f)w@éadkﬁamﬁll (Ne(csg)alkenyl (Cp-Co)alkynyl,
o- C6) al ky a C@gﬁﬁcyn Al ROERERSLY | hetBfoRHAS: H3BbrodRylalkyl,

R10 each %/ h% cﬁgi@n tfogé 3§u,|5¥thtuteﬁc\wnh 1-5
Co6) cycl o @ )E J(C3_
‘hgfe?fi?a? '1 y F’F : g %9 NCr
whi ch i @B]th " g% m%a BTG até pits;
hal ogen, - C"al kyl -O (CO- 06) al k I -

C7) cycl 0Bl l@u Bl r@u K aL o P ige yesent —C(R3)— -

- N( Co- CGC@WOIQ)E-N((’E@M@(%)GF%I N=(,CN(R3) or -S-;
3-C7-)cycloal kyl) or -N((C 0-Co6)al kyl) (aryl)
Q substi t ugdosss alRyckalklyl, a@aryl caheétetodryl gloumofoemdant | y
represent -C(R 3)— - C(RS):C(R 4)-,-C(=0 -, -C(=9)-,

I\f: N( R3) - S-; denotes a cycl oal kyl, an
ary zj"ﬁssgi er oar y| Ir'tgjp of fc:rt3 3, R4, /-RE R6 /D\E
andR;? eaoenden (e as defiy edj above; Q r
and Q 1 ndep 6 r epr esng” (R 3) < 6
C(R3)=C(R 4)-,-C(=0)- R5 -Q(=S>, -0, -Ns N(R3) or

-S-; is azo N:N- et hyl, et henyI et hynyl, -NR8C(=0>,
- NR8C( =0R3,Ry, R, R\JR&@( Ro)ndhﬁerﬁ!,entﬂ\j%ﬁ(as@):ﬂned Bo¥e) NR 8 ,
-0-C(K))NR8-, -S-, - S(K))-, -SC=0 2-, -S(KJ) 2NR8-

-U(=0) - M, E: B; @@dde)m Q ind ed}iBﬁth@reseﬁi( NRR=8)-NR9-
- NR8(( = N@f@— TN, O(=0)0-AESHOL O -SE0UR(R&)Ydr -SE;

het er oar or frrul a

A is azo -N=N-, ethyl, ethenyl, ethynyl, -NRsC(=0)-, -NRgC(=0)-O-, -
NR;3C(=0)-NRy, NR§S(=0),-, -C(=0)NRg-, -O-C(=O)NRg-, -S-, -
S(=0)-, -8(=0)z-, -8(=0)NRs-, -C(=0)-0-, -O-C(=0)-, -
C(=NRg)NRg-, C(=NORg)NRy- , -NRgC(=NORy)-, =N-O-, -O-N=CH-
or a group aryl or heteroaryl of formula
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R3, R, Rand Rindependently are as defined above; D,
E, F, Gand Hin A independently represent -C(R 3)=, -
W@@(RB/)lKiIéR 4K-C(K ))-, -CO=5)-, -0, -N= - N RBFIB2006/002047
-S-; R3, R4, R and R6 mdependently are as defined
above; B represents a single bond,
C( =0 -(C0-C2)al kyl -, - O)-(C2- Co6) al kenyl -,
O)RJ(CZ Co) al kyn;K,‘ISg, -C(O-0, -C(ONRe-(C 0-

%ﬁ 0L G0- ) al Byl ). - SO AR (o o Y N—n
a _ -, —_

(co @)iﬁ%x Re &y - i AN
O

NORS) NR9- ( C0- CZ)EA kyl s R8 and R9, independently
are as defined abgve; Any N be an N-oxide; or
Actept abl &gall

phar utical | y~act@ept abl & s, hydr
solyﬁ % sucmb%ounds XA con‘pengdﬁji cor di ng.,\
clalmj‘{hawngthe/f rmul a |- A - A 'Wher eNn Rl and RZ
represeat independfently hydrogen, -(C -C86)alkyl,

- (C2- C6) al kenyl, - (C2-C6)al kynyl, arylalkyl,
het eroaryl al kyl , hydroxy, am no, am noal kyl

hydr oxyaRkw, Rsﬁﬂﬁ(,ﬁidk e@ﬁyﬁéa@ﬁéﬁr@db@get her can
forma (C§ C%) cycl oaI ky |ng a car bonyl bond C=O or

bonndgupl _
?Cga227;)ED E?E@%& {{gersent o @} Igenyl
ring or % (ﬁ%’nge yfognd eabve R5 R,
and R7 it PR yI&t oyl “RarSgen,
B (G o teptastp ko a|swgi Y hons ky(%—gamgﬁ alkyl-, C(=0)(Cx
- (C2- 06) ebrikeyyl-, h&I(T H,C alkgpyl-, -C(=0)-O-, -C(=0)NRs-(Co-

het er oar ¢h)atkyl-erCENRONRy,I-S(Z0)y (br(Rz)alkyla,r W(FO0)6lh-Co)alkyl-,
- NR8R9, -SCEONRIREQ)QYSHRakyl-, NRSEBRP{ CNRDEBZRY, ~-MRBSIRPRYCo-
- NR10CO NR38RYI1- OIS@—N@Q?NRB&JO-C§6H{@ -2Rg, - S(=0) 2NR8R
-C(=0)R 8, -C(O-0OR8, -C(=O NR8R9, - C(=NR8)R9, or
C(=NOR8) RY aﬁ&'ﬁ&tlh&éi)%ﬂ&e%tly"éf?@£sedéﬁn@@hb&%a| ly two
substituents are nbined to the intervening atons to

forma bic apry! e oaryl

I ring; WheP es“ntéglg}e{lg\?%ﬁ%y se ]r\)ai o fl\gkt”ﬂ oAy
substitu ed W t ent hal o
c6) al kyl ! legeréeg%ﬂt Rare EY%-O @5@5 gk Cﬁi %ﬁé%f foalkyl,
- aryl )' 3' Cﬁ@‘@éllkéﬂé# (CYdJ ) e&YICS ( i alo (Cr-
-0 (C1- C@é)allkky heterearyla qeroarys]‘QI yl, arylalkyl or aryl any 'of which is
Co- C6) al ontipinpily Gubedtpeddi wiithy ViFy - imdepandego-balogen, -CN, -(Ci-
6) al kyl ) CHEMYL3 -DECKTehatitytr 0a®(ds)Chemipdkylalyl, REORYD, -
each i ndegredesyly | SN ((C-Colalkiyi)l-N((Cede)alkyl)((Cs-

Cy)cycloalkyl) or —-N((Cy-Cs)alkyl)(aryl) substituents;

Any N may be an N-oxide;
or pharmaceutically acceptable salts, hydrates or solvates of such compounds.

3. A compound according to claim 1 or 2 having the formula I-B
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C6) cycl oal kyl , (C3-C7)cycl oal kyl al kyl, (C2-C6)al kenyl
(C2-C6) al kynyl, hal o- (C1-C6)al kyl, heterocycl oal kyl,
whedenzrsyl , heteroaryl al kyl, aryl al kyl or aryPCT/@Bepo6af02047
which is optionally substituted with 1-5 i ndependent
hal ogen, -CN, -(Cl-C6)al kyl -O (C0-C6)al kyl, -0-(C 3-
C7)cycl oal kyl al kyl, -Q(aryl), -Q(heteroaryl),
Whebif0- C6- al kyl ) 2, - N( (C0- C6)al kyl ) ((C3-C7-)cycl oal kyl)
or -N((C 0-C6)alkyl)(aryl) substituents; D, E F G K
R: aﬁng I nreDréseﬂtem &EHehMy @g‘e@nt-(ClCCBaIfc)yF (62 Cg)alkenyl -
» hetBroaryl $dbxy,0r amino,
S5 Q d ﬂ{oé ( It i 061’ ﬁ?;ﬁ& Q@zr%kether can
group of c i k L1 Mrbon
are as dé gl Cg eY Cflan
i ndependd8l§ PPy esent C(R 3)=, -
R3 R4
P C(s )AC.( Eep)a%én C(wz Cs-Cal ocye%q%ﬁ&m <&E¢ﬁ moc}cloﬁ{(enyl ring
- NR8C( =0t 2 hetmaaryt@poup of formms C( =0) - NR9 NR8S( =0) 2-,

- C(=0) NR 88y, -n@ ( O)'TﬂR 8-, -S, - _0) Ry -R(=0 24
-S(O 2NR8-); 0) - 0 o o NR9-
C((=N)0R8) CSNR)S Z } A m J?n%?

aryl or hete\{oaryl of f@rrrul aRS 4 R and\
R6i ndependen Iy are as defined ab6'v e; D B F G and H

in A inde gat |y reprg?‘enthc(R 3)=, -

R3) =C( R4 s0) -, -0, -N=F -
-Cgs-;)RsC’,(R) and R6 |pdepgdknt |y o @F\q m
- (=0 - ( C0- p@Q)alHkyl ) '

-C(=0 - (C2- OG)aI kynyl
C2) aI kyI R,

logen, -NO,, -
glallyl,  ~(Co-
- C( =NOR8 HIRF<PY g\ roaryl,
are as d ?@W@W@B&reﬂry? I?Yéig gwﬁl R, -
10, R11) NRgGORo, NRRECEOpRo,AN sSé)st:Ri\BmﬁQ Rm%se SReeRET %)Rs»
are hydr eef)Rg CBEQENRERo, Q301 cEOX8)-Ryi "C(_O)NRS 9 -
- (C3- C7) €y<NRalRsy loal KHNORE)B2- @8titukatsy wherein optionally two
- ( C2- C6) slibieyifiehts dralcofnBined @6 )thé kytéiSetiag atamas il form a bicyclic
het er oar ykwtde J:loalikﬁfw adyky| or0theEdHryl @ihg; okhebinCbadhs ring is
opt I onal byuéﬁa §tﬂlﬁhk§r%qbéﬂtﬁt€d Jmﬁl 1-5@@9@1@%% hi1BL&YeON, -(C;-
-C7)cycloalky1alkyl -O(aryl), -

: f?@)lal Ik al :
A R

Any N ma

Rs, Ro, Ryo each independently is hydrogen, (Ci-Ce)alkyl, (Cs-
Ce)cycloalkyl, (C3-Cr)cycloalkylalkyl, (Ca-Ce)alkenyl, (Co-Co)alkynyl,
halo-(C;-Ce)alkyl, heterocycloalkyl, heteroaryl, heteroarylalkyl,
arylalkyl or aryl; any of which is optionally substituted with 1-5
independent halogen, -CN, -(C;-Cg)alkyl -O-(Co-Ce)alkyl, -O-~(Cs-
Cy)cycloalkylalkyl, -O(aryl), -O(heteroaryl), -N(Co-Cg-alkyl)2,-N((Co-
Ce)alkyl)((C3-Cs-)cycloalkyl) or —-N((Co-Cg)alkyl)(aryl) substituents;

D, E, F, G, K and L in P independently represent —C(Rz)=, —
C(R3)=C(R4)-,-C(=0)~, -C(=85)-, =O-, -N=, -N(Rg)- or -8~;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
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or pharmaceutically acceptable salts, hydrates or

sol vates of such conpounds. 3. A conpound according to
W@Eb@b/e5pr 2 having the formula | -B | - Bher ei PCRIB2a0#02047

R represent independently hydrogen, -(Q Ce”lkyl,

- (C2- C6) al kenyl, - (C2-C6)al kynyl, arylalkyl,

het eroaryl al kyl , hydroxy, am no, am noal kyl .

hydro eyl , (CI C(Lﬁ) al koxy or Rl and R2 together D

canfRdr m& ( C3- CR) al kyl riR Rear bomzd:”gond C-,gf)()__

or g .ﬁmz doubl e(’w\g., P repre en\

(C5- €7) het er ocyclRea (C5 C7Yheét eFt’ocycI oaTS'ZeﬁyI

ring R, R4, R, R6, &nd R7 |ndependently are

hydrogen halogen

- ( C3- 5) Bycio Re4E: and Bw@?rﬁfeﬁxarm %ﬁ?@?ﬁl abovecz-

Co6) al kenyl , (CZ CG) al ky hal o- (C - C6) al k

het er oar I, E, Ee(&@nd&mlecﬁapen@nylyamysenta@@a =-OR8,

-NRBR9, ORHNB(R),IRSRY-, -C (38 CORN-AREIGRN RO, -S-;

NR8SC2R9, -NR10OCO NR8R9, -SR8, -SC=0)R8, -SC=0) 2RS,

Vi, WL, 30) YNRRRY 5 repidoehd e ﬁpen@ér@r@@s% , ~CRHLWR)§RY=0)-,

C( NR' 8) R9=s9”; —6(=NR Sugstituents; wherein
optlonally tvvo substltue s are conbined to the

|nterven rrs t m i cy, t clo (e
B o %ﬁt‘& ni é? _%nﬁ’ é cg) _fest (‘?)%iﬁzl %{éﬁz Egi
opt i onal t %(‘? Dalkyl,
hal
"5 ?gn Qr@a)ﬁr - @gy %Jo-k%kifév CENPRe-(Cr
-0 (-C1 k’Xl'k?T (FNORgNRe yky| het er oaryl -
-N((- CoOG)aIkyI)((Co C3)a|ky|ary|) or -N((Co-C

6) al kyl ) Rg @ndRgIndgpehdaritlyetreaodatidell agowyps; R8, R9, RL
each i ndependently is hydrogen, (d-Cralkyl, (C3-

J G6) cycl opdgfasknts GGl M‘n&l—@ K0-, -N@35)C6) H-kenyl
(C2- C6) al Ig)f/?}éyrlls halggg glkigylgl? het e%%)ycl oa%(kyl

Qﬁ.t gLO?gk %ﬁh@fﬁayﬂ% A%'h dx% xﬁ a ¥t6>9ﬂ< ﬁr- 3uc B)Ycl«Sl’il(lgll_

hal ogen,

3- C7) cygF) )gﬁaf CN ‘dgs
~N( CO- C5o%% MP? 28%’ By - (Cr-
3- C7-) cyenatbky|-P(6r-Cs )qgf W Yl -O(aryl) -
substit u@(hegeroagy E5 FH(( %)dhﬂ (l(c 11 @m@«?ﬁﬁkyl)((cs-
r epr esenCreiealByl:or ~-NEORS ol m) ey @bﬂtb)lents, CC=S) -

-0-, -N=, -N(R3)- or -S-; denotes a cycloal kyl, an

aryl or hekeloaypk aghNbogidef formulaR , R4, R, R6 5

and R7 independently are as defined above D, E F, G

and g’bﬁé(?n&%éuﬁgﬁwgﬂ%l)é ShIg 'h?&%fgs ot %lRa‘L%Q of s&ré:)h_compounds

A compound according to cla1m 1or 2 havmg the formula I-C

Wherein
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V1, V2, V3, V4 and V5 represent independently -C(R
)=z, ~-(R3)=C(R 4)-,-C(=0- 5 -C(=95)-, -0, -N
WO bifoR32325Dr -S-; B represents a single bond, -B{EMH20(D02047

0-C2)al kyl-, -C(=O-(C 2- ©6)al kenyl-, -C(=0) -
2-C6) al kynyl -, -C(=0-0, -C(=ONR 8-(C0- C2)al kyl -
-C(=NR 8)NR9, -S(=0)-(C 0-C2)al kyl-, -S(=0

Ry aZld@O C2epieliotit- inderRhaéHRNESdogon, C)K):‘a—l(l@dlkyl -(Ca-Ce)alkenyl, -
NRS) gk pﬁlf,y | -arylalyENORefrodriiky(2) ahykdydxy, or amino,
§rox9 h&yﬂ {8y amdx R Rngeprydestihet can

ige as 1)0'&5; bnsd(calgr?@imﬁuéyﬁmngs%nkabalﬁ%wﬁ éjév-g]e%aean tgf“?c’“

are hydrSOFRRe bond “cT6) al kyl . - ( C3- 06) cycl oal kyl

-(C3-C7) cycl oaI ky %ﬁ;ﬂ e .
P _(C2- Co)KPIESFRIF & @aézy? fok 9 |(h51'¢é/$}%eF66%‘"ryﬂ°,alkenyl rng

het er oar?ﬂaa]ll%?'Parngﬁ?Pﬁlo daryl; any of which is

opt i onal l'y substituted WI th 1-5 i ndependent hal ogen,

- (G -ReCoral kyl - C6) al kyl , grs Ry

CXC3 C7) cyckoal kyl al q ar yN Mar

- N((Co- osfgu'&i:((on- Jriishin 'H«fk .
3- C?)cyclo kyl) or -N((C O- OG)aINkyI)(ary
substltuents Any N may be an N-oxide; or

phar maceuty caIRby acceptabl e salts, hydrates or_,

sol vates o ch anoung 4. A conpo accg)@n‘ to
claim1 qr vi\ng the_f I-Cla@gsherel\@BzL d
R represeht }n dent fy 1} _(&1-0e)al kyN

- (C2- Co) al kenyl § - (C2-Co)ml kypyl , aryI*hI kyl ,

het er oar yl al kyI hydr oxy, am no, am noal kyl

hydr oxyal kyl , -(Q Ctal koxy or Rl and R2 together can

;og;nr gogcg C7 ycI %&Héyl rin car kﬂog%gen Héﬁogeo ‘NOZ, 3
( C5- C7) heticr ol oa1(Qy1Cs) eba% 7hhet k;l{ -(Co-
ring or Gepbkerylbar yi(Cyfo Y@V f or hﬁ:lloa(CR 6453&3’1 gteroaryl,
and R i nbepeagdaikyly aaylelkhl dargher®Rd mbﬁ@gn -C(@QRw)NRgRg, -
( C1- C8) aNRyCORy KBz @B)Ry NNRa8ORS, -NR10CO NR3Ro, -SRs, -S(=O0)Rs,
- (G3-C7) %(emgky&‘»(ammgkg( R (=CfRsa-LEDYO:Rs, -C(=0)NRgRo, -
- (C2- O6) a(MYRYRy, bAl OROIG)R) kiubstith@iter eydin optionally two
het er oar ikhos 28 ¥brabitkll to MeVintervédify atodis88%orm a bicyclic
10086’\'%2) C c alk: g NE&: ' 1i 8%%5@n e%% ring is
~0C=0 R8.7 (g @r - i 4] _R'] S 1)(01-
CC:NORS) erg;tg FreTnyeed i \ Y_N «
subst i t ubke ' i"nt
forma bﬂcﬁbpﬁuéyl)((co -Cs)alkylaryl) or = (( 0-CS fﬁ?(ﬁ%)%%g -Cs-
)alkylheteroaryl) groups;

Rs, Ro, Ryo each independently is hydrogen, (Ci-Cgalkyl, (Cs-
Ce)eyeloalkyl, (C3-Cq)eycloalkylalkyl, (C2-Ce)alkenyl, (Co-Ce)alkynyl,
halo-(C;-Cg)alkyl, heterocycloalkyl heteroaryl, heteroarylalkyl,
arylalkyl or aryl; any of which is optionally substituted with 1-5
independent halogen, -CN, -(C;-Cg)alkyl, -O-(Cop-Coalkyl, -O-(Cs-
Cy)eycloalkylalkyl, -O(aryl), -O(heteroaryl), -N(Co-Ce-alkyl)2,-N((Co-
Ce)alkyl)((C3-Cr-)eycloalkyl) or -N((Co-Ce)alkyl)(aryl) substituents;

D, E, F, G, K and L in P independently represent —C(R3)=, —
C(R3)=C(R4)-,-C(=0)-, -C(=8)-, —O-, -N=, -N(Ra)- or -5-;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
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het er ocycl oal kyl, aryl or heteroaryl ring; wherein
each ring is optionally further substituted with 1-5
wo pdepenzdent hal ogen, -CN, -(Cl- C6)al kyl , PCT/IB2006/002047
-O (C0-Co) al kyl, -O (C3-C7)cycl oal kyl al kyl, -QCCaryl),
- OCheteraryl), -O(-C 1-C3)al kylaryl, -O(C
1-3) al kyI het eroaryl, -N((-
CoOG) ) ((Co- CSYaIkyIaryI) or -N((Co-C
6) ai Co- CSR3 | het ero&a rgr oupsz,\ , R9,
each ndentl | sLhydr ogen G1- C6) al (C3-
ca)RefkT "gal kyl., (Rcé %//cl pal Isal Ryl , " ( SCG)‘zaI keny’i’
(C2- Co6) | kynyl hal oRet Q Cral kyl het erocycl oal kyl ,
het er oar yl het er oar al kyl, arylal kyl or a any of
whi ch |£3om,|1bngblaﬁd§iib§¢qpﬁﬁ‘@ Yﬁ‘i?ﬁ‘ief@eflﬁgéﬁendent
hal ogen, -CN, -(d- C’\alkyl O(COCG)aIkyL- -(C 3-
C7) cycl @ITKH, & dod H in Qiadspepdentig(rpressns at (RY=, —
N D Ce@bjei(Ri2, CMADCLED a1Gy IIE( B(Ra)- or -5+
3-Cr-)cycl oal kyl') or -N((C 0-C6)al kyl) (aryl)
B Substityentsd oF sify leGkb&ﬁdandCK-—ﬂ)]l ®-ChHERYBNdeaE+Q)-(Cs-

represe ) = (= E9)-0-,- CCr=DINR3-(Co-
Sl o %gp_ i 1oa5§d>§£ enCatyL
- 0§2

i
e %Ngeégfg?‘ R

&

in Qi ndep@kermr§ % 1'
Rs R4K- C( O N R3 -S-;
g( r e|)or g(s%mslc( ,)mdﬁgfrrgemh@re aSéeﬁ@d@@V& C2) 231I k§ {
-C(O-(C 2- Co)al kenyl -, -C(=0 - (C2-Co6)al kynyl -

J - O - Orepresdrt®) ﬁ\lﬁn&e(b@ﬁd» -CARad, Ry l); 0=
SO-(Co-Co)alkyl-, -S(=0 2-({C0-C2)alkyl- 5 -S(=0)
2NRs- ( Cog 1ﬂﬂé‘penc@hﬁ¢}~|8&)h}(d@geﬁ2)(€h@{sbaikyl QC=Rpeycloalkyl,
8) - (CO EE 1oa19§1a1k y80- @2)-a Jalyny1, RhatodC; -
R9, ind 065143 Mo Eylo}sﬁﬂ? ®finhich is
single b %

R11 Indegig H’uséls e th "1' aﬁi Eﬁge _&ilyg(clz
C3-C6

2(32 063 % (Cig '111 ((Eg)capﬁ}wl)((Q

het er oar@j)cyclf@ﬂlgﬂb%rﬁ(éq:q( b) );(ﬁl‘g s enﬁﬁ*yl any of

which is optionally substituted with 1-5 | ndependent
hal ogen, AaN may B4an Nedxidi&ky| - O CO- CB) al kyl ,
-Q(C3-C7)cycl oal kylal kyl, -O(aryl), - O heteraryl),
N( A@hﬁwdll)}(e(c&ﬁalﬂﬁEaﬁtskw&atei\bl( © 0GB uly EyEp @nds.
C7) cycl oaI kyl') or -N((Co-C 6)al kyl) (aryl)
Sub t 2o Mhehdeie fofmula I-D
phaérsrrjiﬁ%eu I ca ?%S&gci?lg’{e}g%%\%ﬁe salts, hydrates or
sol vates of such conpounds. 5. A conpound according to
claiml or 2 having the fornula I-DO

N—O
WN/)\ﬁNJ\@

C

Wherein

Rjand Ry represent independently hydrogen, -(Ci- -Cg)alkyl, (Cg-Cs)alkenyl, -
(Cp-Ce)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Ce)alkoxy or Ry and R, together can

111



| D Werein RL and R2 represent independently
hydr ogen, -(C -C 6)al kyl, -(C2-C6)al kenyl, -

w@ ame@spat kynyl , aryl al kyl, heteroaryl al kyl, hpdr/mep06/002047
am no, am noal kyl, hydroxyal kyl, -(C[-C6)al koxy or Rl
and R2 together canforma (C3-C7)cycloal kyl ring, a
carbonyl bond C=0 or a carbon doubl e bond; represents
a ( Cs- Chphat £r(0syhayalokiidyl ring5-aCéthenyr bayd IG54) loersy [carbon
ring or @gpeiwym@aryl group of formula R, R4, R5, R6
and R7 |ndependently are hydrogen, hal ogen -NOZ,

P (?CSCC% }%?ééntT P % g@ &XI%% bgl C%l F{C& C7)heterocycloa1keny1 ring

- (C2-Co) aI yny (J&fo al kyI heter oaryl, .
het er oar yl aI kyI aryl,ghcyl aryl , 0?8 -NR8R9, -C(=NR
10) NR 8R9, 8002R9 NRSS RO, Re N OCO N—N
NR8R9, - SR -SC—O) RJN C—O) 2R8 ) \SC—O)Z R9, RB/Q )\
- CC=0) R8R"- - O RR8, I ~- ccx RO,
CC=NOR8) RO subst i t uent s vvherel n gptional | {; two
substituents are conbined to the intervening atons to

forma bi ®cl ?: het erocygl oafkyl, aryl or het &p@@ryl
ring;, where ti nally}f- therE\OK

substit ukg h\1-5 i Ndep %\gal 0§ < CN, Dfé
.CB) al kyl -O(C B) al kyl , ¢7) cycl oal kyl alky!
-Q(aryl), ’OCheteraryI) BO (4C 1-C3) al kyl aryl,

-0 (G -C 3)a| kyl heteroaryl, -N((- Co-Co6)al kyI)((C
0-C3)al kylaryl) or -N((C o- CG)aI kyl) (( Co- C3-

) al kyl heker aRY R gt pﬁjde Ql yBffeln, halogen, -NO,, -
Iog ;igpilng émﬁ C{PR (I,‘f)cyfcg?éﬂkylalkyl -(Cy-
-Calk heteroaryl,
(C2-C6) a FS[ lﬁ(}Z 68?‘1 Yl’i‘ﬂ{lo)NRsR% -
het er ocybete Yh ’he ’i’o S(=O)R
aryl al kyNRego NRSQ QeRos ¥ 9X/_SR8’ SCORs,

substit utsfﬁdohﬁsh S.Q@)RNE n@én@)lhal' {ehO-ReNCEPENRR,
6) al kyl , CEOIREB,CO) aC@{QRs)Bs (s@bsutu@rt;,cwmecfan t’é?InR ¥y two
_Q(aryl ) substiuestsareaombined +N{R0inEEveriky blozys- t(fo@n G 1cychc
C6) al kyl hdtbiocPelbalkyls yalbal dey hytemraryINEiQg; wherein each ring is
0- C6) al kybhndraly Rirtid Rebstiuedivsth 105 idepndefs haﬂo@dﬂld -@Nj +Cy-
P i ndepe ﬁ{yﬁ y bg@oﬁ@&ﬁkyr CLB( f7)cycloa1kyla1k -O(aryl), -
ﬁ’{% eToéi’ffl —N((-

C(SR3) dg] etero ﬁﬂlar

o .
of fornu R7 mdependeﬁ(ﬁ)y %r a@p 3
defl ned ]éeteroa’Fy rgggshts a single bond, -C(R 10, RL

-0, -N(R1IOQ)- or -S-;: RO i ndep ndentl&%r
Cs-
hydr ogenRs- ( %}B ag ind @e@E %(5] (C1-Coalkyl, (Cs
C6)cycloa1kyl (C3 C7)cycloa1ky1 %,ky!fc(CZ-C@alkenyl (C-Ce)alkynyl,

halo-(C;-Ce)alkyl, heterocycloalkyl heteroaryl, heteroarylalkyl,
arylalkyl or aryl, any of which is optionally substituted with 1-5
independent halogen, -CN, -(Ci-Cgalkyl, -O-(Co-Ce)alkyl, -O-(Cs-
C;)eycloalkylalkyl, -O(aryl), -O(heteroaryl), -N(Co-Cs-alkyl),-N((Co-
Ce)alkyl)((C3-Cr-)cycloalkyl) or —-N((Co-Cs)alkyl)(aryl) substituents;

D, E, F, G, K and L in P independently represent —C(R3)=, —
C(R3)=C(R4)~,-C(=0)-, -C(=8)-, —O-, -N=, -N(R3)- or -8-;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
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-(C3-C7) cycl oal kyl al kyl, -(C2-0C6)al kenyl ,
-(C2-C6) al kynyl, hal o(C C6) al kyl, heteroaryl,
whedoenzasyl al kyl , arylalkyl or aryl; any of whPCHIB2906/002047
optionally substituted with 1-5 i ndependent hal ogen,
-(Cl- ©6)al kyl -QC0-C6) al kyI :

- C3-C7)cycl oal kyl al kyl, -Q(aryl), - Q(heteroaryl),
-N((Col al kyl)((C CB)aIkyI) - N( (Co- C6) al kyl') ((C3-,
cnrm@kf kyl ) Oﬁa\/ Co- C6) alhydThatyl ) subs ‘u tuentg O

lag an or pha uti cal I(
acc@pt\a e saItsR4 ‘y&l”/aF%s or oIS/a s of smth
corrpound§ 6. A conpo®nd according to claiml or 2
having the formula HA I1-A Wierein Rl _and R2
r epr esenks,iRudBpdtuland Ry indppensigatly are(asletnydabeye;

-(C2-C6) al kenyl, - (C2-C6)al kynyl, arylal kyl,
het er oar Pl Bl RyG andhmmcizmdepmd&ntly mprma‘d -i@([l{s)— -
nydr oxyalid=CARLSL,-(Rabal, koge) or-OF NN agéher can
forma ( C7)cycl oal kyl ring, a carbonyl bond C=O or

a carbon, ﬁii%;l’ebcf’drﬁé RL P —D-, -N(Ry)- or -S-;
! (Cs-C7) he?er%lclztyg/g:go kyn C‘ggliﬁ %Eterocy(clwoal kenyl

ring or h ter de rﬁf Oalil h ro alk L(CR 6)‘5%10311(}’1
?gd 27 6;% ° cy 'y % n%a&%e%@alk yl, “halo(Ci-
S (C3- )69 8 Bral e{yr ’ raryl any of which is
- ( C2- Co6) eiitiopally Sl’ﬂ?é‘ll Wi %I kglppeqéé@fe rh@]é)g% -CN, (Cl'
het er oar§é)alkil| -OéCnya)aﬂdvﬂ g@@w

10) NRBRIQ(hetdsREFIIRY m&m%lkwﬁe@e@mlkyl)wmm Vi@((Cs—
- SR8, - SCOER1GalkyIPe-NARE-Ce)aByOuI N8BSt tuer®;0) R 8,
-C(O-OR8, -C(=ONR 8RO - C(=NR 8)R9, or C(HNOR8)R

substi t ug%,wm\gp%ghm_@ﬂdhonal ly two substituents are
conbined to the intervening atons to forma bicyclic

het
ol Bt BRI i g
|nd ndent h

0@6’}’8’11 C@% @301%‘,‘% ﬁ%? bay! 22% F%%léﬁwula UO(A‘ar yl),
- O(heteroaryl) -0 (-C 1-Ca3)al kyl aryl,
-0 (C1-C3) al kyl heteroaryl, -N((- CO-OG)aI kyl)((C
0-C3)al kylaryl) or -N((C 0-Cg)al kyl)((C 0-C3-
) al kyl het er oar gr oul3+—MNR8, R9, R10 each

i ndependent |y gen,\\(C C al kylg (C -

C6) cycl oal kyl , e loa a C2-X6) al kenyl ,
(C2- Co) al kynyl (C *-Co) kyI het cI oal kyl ,
het er oaryl, heter\oaryl al kyl, Kyl aryl ; any of
which is optionalHy substit utl@ﬁ’ W tRy1- 5

II-A
Wherein

R;and Ry represent independently hydrogen, -(Ci-Ce)alkyl, -(Co-Ce)alkenyl, -
(Cy-Co)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Cs)alkoxy or R; and R; together can
form a (C3-Cy)cycloalkyl ring, a carbonyl bond C=0O or a carbon
double bond;

P represents a (Cs-Cypheterocycloalkyl, (Cs-Cyheterocycloalkenyl ring
or a heteroary! group of formula

113



i ndependent hal ogen, -CN, -(C -QCal kyl
-0 (C0-Co)al kyl, -0-(C 3- C7)cycl oal kyl al kyl

wo aXoangd2y7 - Q( heteroaryl), -N(Co-C6-al kyl) 2, - NOC1TZDB2006/002047

Co)al kyl ) ((C 3-C7-)cycloal kyl) or -N((C

0-C6)al kyl ) (aryl) substituents; D, E, F, G Kand L in
P i ndependently represent -C(R 3)=, -
C(R3)=C(R4)-,-C(=C>, -C(=S)-, -0-, -N=, -N(R3)- or
-S-; denotpes &, cycl oamkyl an aryl hetReroaryI group

of formul g@\m R5 , and RZ, aepen ty ar %\
defined g D ER3 and H ‘g\l ndepe dentRs
represent’ - &R 3) £, d(RS)O( -Qr
-N= -N(R3)- tor -S-;Br resents afsr ngl e bcﬂnd
-C(=0 - (C0- C2kal kyI C(O) QC 2- CG) al kenyl -

- (=0 - (R al kynyl -

c2) al kyl - 8) NR9, - rao 2 @’ﬁx E\/@_j\

2- (Co- szal S(0) RZNRS C§)\C2)a

C( =NR8) - ( COHC2) Al ky! - - O gNOR) - ( C0- )aI kyl - o

- C( =NOR8) NR9- (Cﬂ?l C2) aI kyl - ° R8Hand RO, |ndependently

are as defined above; J represents a single bond,

10 Rn), -0-, -N(R1L )- or -S; RI0, R1 1 |ndependentl
are hydr Bgaty, Rs,(Kg; @dRkjrideper(destlyaire yhydeagery halogen, -NO», -
-(C3-C7) gylccgalﬂ(_kryl ak(KyiCe)eycloatkgh) al-@@ﬂ)cycloalkylalkyl -(Cy-
- (C2- C6) e Yaluyl, | m(agCl)alicmys) kylharoh(eﬂlect@akyrl heteroaryl,
heteroarrr tell lalk ryer@ramyr LarQR R -GICR, )NRRs, -

opt| O”a' zﬁg ﬁﬂﬁ@@@%ﬁ&r{;rasr@gesr—omg,
C7 s 9, oy g (i( -O-Rs, -C(_O)NIIIK;R;’N(;
N( ( Co- é\é@y %:CE%S Ia oms '}6 gﬁf

c7) cycl 0 él l{gﬂ a B1cychc
subst it ubﬁ?@cY%gkN nﬁg’ 2’ wherein each ring is
phar naceoptieally %’é“l‘t %‘lh{]s5 11#%?@?‘3{6@511%}%6“ -CN;, -(C1-
sol vat esCofallglichOe alligl, 7O-(Kaompsloatkyiallds drQgryldy -
clai m 1 oh&eroanyi)ngO-GE -Cajatinllaryl ©-(C-Es)ulkathstanoaryl, —N((-
and R2 r epicaginil)((OFepahgtngl) y hydr ogen;N((Co-Co)alkyl)((Co-Cs-
- (C1- C6) sikst eteroﬁ@)%f@h kenyl - (C2-C6) al kynyl,

aryl al kyl, "heter oary hydr oxy, am no,

am noal ki&' R R QX ¥t hd ﬁ&élaﬂ%@'ﬂfy%geﬁf E- a2 (Cs-
t oget her cﬁgﬁ( e y 19@) %iz ég%menﬁ @r@f,‘)éllé&n;l

bond CO ?re’t eéoca\{%gl (hertlslfgarylalkyl
<Cs

(C5-C7) hef lky with 1-5
o e

ar BhAL: gRg 8%‘11

(rilnggRgrl HepeKls réhﬁlw gg}f:eu dr -0-(Cs-

(Gi-C 6) &k ploalk t.a,@cy@s QR ey teroaryl), -N(Co-Ce-alkyl)s,-N((Co-
-(C3-C7) Gy)aﬂlqé)({@al-@'} )qylcloalkybzmr ((Co-Ce)alkyl)(aryl) substituents;

D, E, F, G, K and L in P independently represent —C(Rs)=, —
C(Rs)=C(R4)--C(=0)-, -C(=S)-, ~O-, -N=, N(Ro)- or -8+;

denotes a cycloalkyl, an aryl or heteroaryl group of formula

R N D~
Rg\/,’ l \/\) Rs\//"l \\ Ra/ R, Rs GCN H/ E
X "Re -~ Y PR NTF
R R AR RP%R, G

5 Rs

Rs, R4, Rs, Rg, and R7 independently are as defined above;

D, E, F, G and H in Q independently represent —C(R3)=, —
C(R3)=C(R4)-,-C(=0)-, -C(=8)-, —0-, -N=, -N(R3)- or -5+
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Co6) al kenyl, -(C2-C6)al kynyl, halo-(C 1-C6)al kyl,
heteroaryl, heteroaryl al kyl, arylal kyl, aiyl, -OR8,

WO biR8RE3257 C( =NR 10) NR 8R9, - NR8S8COR9, NR8CO2RIOPCT/IB2006/002047
NR8SC2R9, -NR1OCO NR8R9, -SR85 -SC=0) R8, -SC=0) 2RS,
-SC=0) 2NR8R9, -CC=O R8, -C(O-OR 8, -C(=ONR 8R9, -
CC=NR8) R9, or CC=NCR8) R9 substituents; wherein
optionally two substituents are conbined to the

B intervenj fsBAQITE, ! Qirfol mbanan CYO=0)-(0g TNyt oAb (el)+(Co-
aryl or E% L%C deﬂ 1each(.L_o§Lg) | S-C(=0)NRg-(Co-

LReAALY! Cr
opt i onal E g ?h ( Q{kﬁ- Is(teggn(&r@z)alkyl
hal ogen,
0 (C3- cﬁ(a
-0 (-Cc 108 ‘k9’f (y kyl het er oaryl

@2) ef er 9%8) (Co-
-N((- C0-C6)al kyl) (CCO- C3)a|ky ryI) or -N((C

0- C6) al kb peq Ro.0n n‘}%ilﬂﬁ(yalr%@t ‘68@?"9"5@ oups; R8, R,
R10 each independently is hydrogen, (Q Cral kyl, (C3-
J ©CB) cycl ospkesknts @@mglabmytl—eélhh,yﬂta) k-, 'N(BZ@)C@I) Srkenyl
(C2-C6) al kynyl, 1lalo-(Cl-C6)al kyl, heterocycl oal kyl
het er oar gl Rhleih@émﬂyﬂt@l ey hydrapstl, aMﬁy(Ds)@llkyB r-@(h-C@mcl@ﬂkyl
whi ch is@ U7}2‘5}@1 Bkyﬁ‘}l%ﬁt'—r(@ e ameaig f Q@Zﬂieﬂ{alo(cl-
hal ogen,c—) ?f ¥ & ARVKY ar 1;,Qmy fIehich is
Cr) cycI ar ’ 4RR¢ W alogen, -CN, -(C;-
E%NC(7:O)C R 12 allylalkyl,  -OaryD, -
substltu N( 0- klyd' @qﬂ’d%ﬂ?lwl)((cy
repr esen@7)ci§(1‘P@HS¥1}-0r —NM ?Iy(b- stggpents; ¢ =s) -
-0-, -N=, -N(R3)- or -S-; denotes a cycloal kyl, an
aryl or Aayéfmyjobagﬁ\bopldof formila R3, R4, Rs, RS,
and R7 independently are as defined above; D, E, F, G
andotplaamddutidsipendepiably salep hpdatrs or &flRatdy of such compounds
AR3)=C(R 4)-,-4=0-, -=§)-, -0-, -N=, -N(R3)- or
-S-gIa '&:&%&&ﬁﬂ&&oﬁhﬁg ROUEPPHER hath R forRUANI-B- O |
N( Ri Ri'0o, Rl1 independently are hydrogen

(C| C6)a|k| -(C3-C )cycl oal kml

(C3- C7) Q _ (C2- cajjal kenyl ,

(C2- C6) ) al K heteroaryl,
het er oar or Naryl ; of which is

optional | y sl bst ituted w cof h 1-[5 ind ndent hal ogen,
-CN, -(C1- dB)al kyl -O( | kyl,
- O C3- C7) cydl oal kyl al kyI 1 -O(aBg/I ), - Q(heteroaryl),
-N( (Co- Co6) al kyl) (( 3 )aI kyl),-N((Co-C 6)al kyl) ((C 3-
C7)cycl oal kyl ) or -NC{C 0-C6)al kyl) (aryl)
substituents; Any N may be an N oxide; or
Whehan maceut i cal |y acceptable salts, hydrates or
sol vates of such conpounds. 8. A conpound according to
R; 6hdRs5  Lrdpgesént Witlepbndeatly ebgidsdgens -@MtCoalkyl, sqpy)alkenyl, -
(Co-Ce)alkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C;-Cg)alkoxy or R; and R, together can
form a (C3-Cy)cycloalkyl ring, a carbonyl bond C=O or a carbon
double bond;

P represents a (Cs-Cq)heterocycloalkyl, (Cs-Cr)heterocycloalkenyl ring
or a heteroaryl group of formula
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wherein said conpound is either the racem c m xture or
an individual optical isoner. 9. A conpound according
Woeoosh1zi286 1 to 7, wherein said conmpound i s sePEDIBR20106/002047
from (4-Fluoro-
rhenyl)-{(S)-3-[3-(I Hpyrrol-2-yl)-[1, 2, 4] oxadi azol - 5-
yl]-piperidin-I-yl}- nethanone
(2, 4- Dfltﬁpro-{)henyl )r@e‘,{(S)-B-[:%-(II—I-R Ri . R
ryrrol -2-y , 2, 4] oxagii azol - 5- w1/ Pi peri 5Iy|}/-2_§\
met hanone 3,\4-DifIH o-%heny! /{Qgé - 3- [ W Ri Ny
ryrrol - 25yIW[T, 2; 4] ox&di azol - 5Ly~ pi di = byl }- ) ;
[18- (I H
ridin- Igl}

r
3
met hanone (®- Fl uoro- rytidin-3- yl)r{(S)- 3
e
met hanone R{3, 4- D|fa uor o- Rs 03\
rhenyl) - {3 pyrrol 2, 4] (@dl az@{
pi peri di h— et hane »3\ 4@\
- (I

ryrrol-2-yl)-Rl, 2, 4]oxad|azol 5-yl]- rir
(2, 4- Di f I uogo- pkﬁenyl) {3-15 )

yrrol H2 yI) [l &
32, 4] oxadi azol - 8-yl ]-piperi i nHI yl }- et hanone

(4- Fl uor o-

rhenyl) - {3- [5 (I H pyrrol -2-yl)-[1, 2, 4] oxadi azol - 3-yl ] - :
riperidimgy IR, R Rid R @depdi@elaro hprogen nhdogar, }-NOs, -
{3-[5-(I d"‘(E’ e{lkﬁ' 2-7((2!; bﬁ)c&éloglikﬂ oxadi; aZMychalkylalkyl, -(Co-

-yl]-pi per Yya,- Onehl C,-Cg)alkyl heteroaryl,
(4-Fl uo%)él 2 - ao( L Coally

[1, 2, 4] I

(3,4-Di f

4] oxadi a'zq' T 2? 4 (" A3

—C lelo WR;Ro, -
(4- Fl uor@ENRs) 9, or C

_O)Rs
9, 2
Rg)ﬂ tltuents W erem optlonally two

r henyl ) - S[ubst[ltselqtrs jarg eerabingd §9 Lhe[ intepveping & Fh“‘ztBIfognYl’l ficyelic
i peri di nhdterptycloalieylhaampine or eteroaryl ring; wherein each ting is
(2, 4- Di féptivmaHphiethet yulfstiSiteddwitB-1¢5 kdepetsienphalpgeny tCI8, ACi-
| oxadi az@})atkyy! LO-(CorChdlkiyin- LQH(Es- yhlaatkykalkyl, -O(aryl) -
(4- FI uor otubeBat); LB=(6r-CQakiraiz oD~@yCyalkdheteroaryl, -N((-
254] oxack mjang%x{do CORRRANT | ) - mRUCHERRID(CoC

38;1 -[5-(2Hryrazol -
1 2 4]oxa azo plper|d|n 1-yl} - nethanone

(4- Fl uor e c «©
]r hg%lez , gg)ﬁﬁﬁ ilpf (ﬁg%d}(?ﬁo ?rkyil5 | L@)g ql?enéfll 5(%58-0 alﬂrn;l
et hanonky . ok ohﬁwwpboa% ée*f e lh?aeaparﬁli%yl
1) -1 2, zryt»ﬂend.qz@ry 5ayy |afpivbichi i HP with’ 1-5

4- Fl uor mdppendyit) hologyn,3- TS’, (CH-CEDGBW 22QA(§o b)a oRACs-
((jl azorogewbyelmﬁéﬁlgl@m&fﬂ)} E-O(heteroaryl), %20- 6-a1kyl)2,-N((C0-

Ce)alkyl)((C3-Cr-)eycloalkyl) or -N((Co-Ce)alkyl)(aryl) substituents;

D, E, F, G, K and L in P independently represent —C(R3)=, —
C(R3)=C(R4)-,-C(=0)-, -C(=8)-, —O-, -N=, -N(Rs)- or -8-;

Q denotes a cycloalkyl, an aryl or heteroaryl group of formula
D
Rs\/rlﬂ\\/> Rs //’l » R3<\,//_‘\\})R4 R3//:\\N H/O\E_
(I \ /l
/\,\J Rs | /\/\ _7™Rs , /\S/\ Re - /S PN R, e—F
5 Rg

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

D, E, F, G and H in Q independently represent ~C(Rs)=, —
C(R3)=C(R4)--C(=0)-, -C(=8)-, ~O-, -N=, -N(Rs)- or -S-;
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met hanone

(354-di Fl uoro-rhenyl)-{3-[5- (I Himdazol -2-yl)-[I

wd 2q041eaeati azol - 3-yl ] -pireridin-1yl}- nmet hanonBCT/IB2006/002047
{(S)-3-[3-(I HIndol-2-yl)-[I,2
34] oxadi azol -5-yl ] -piperidin-I-yl}-(5-nmethyl-isoxazol -

4-yl) - met hanone

J (5- Met hyteprssenta zaingle yond; {C@ 0. REB-O-HNRiob: B-y1 ) - [ |
, 2 54] oxadi azol - 5-yl]-riperidinl- yl}-methanone

(6- Fl.uor g; oow 1ﬁ&5ﬁeﬁdéﬂt])y'a{ré ﬁ}d@gé@ id EEJ)éﬂkS/Q L(C3-Gd)dycldalkyl,
2, 4] oxadl( @ﬁc k};ier Eynyl halo(C;-
(4-Fluorg er% hgte£ 11 P 191'1<

5254] oxa Clex a!ny OfWthh is
(6- Fl uorépg}ﬁ? ﬁ‘[é e e&‘d 1 I’Fl l(cl'
4]oxad|a€? §y| ro ’{ MY)C"
(4- FI uor QUi ﬁ) ; i 7 «;o EoalkylgCo
oxadi az va)SY“;lq)a}lkylb P ((@p ) FY}I)(aWEtS}"FH?F&H

(3,4-D fluoro-phenyl)-{(S)-3-[3-(I Himdazol-2-yl)-[I,

2, 4] oxadiday N mby pkpn N-dpidej di n- 1-yl } - net hanone

{3-[5-(IH1Indol-2-yl)-[I, 2, 4] oxadi azol - 3-yl ] - pi peridin

- | - ¥ phaPadeRtibyly Aceepable Isales hydrhteset bslnaoeof such compounds.

(4- Fl uor o- phenyl) {(S) - 3[5(4 met hyl -1 H-pyrrol -2-yl) -

]&)ﬁ%hﬁ& Leotaik T 14 Rohidh ¥an exiR 18 3PAER isomers,

whér%m%a'i'(? %B%géagit az% e{&e n%x[\ﬂe b ad Ridh b FpRYdl i Rher.

| din-1- t hano
Tot hy i qog%aei%@?cwr@ﬁp; ?q vt o gt eRsgyRY
5€ ecge@frymﬂ 2, 4] oxadi azol -3-yl]- piperidin-1-yl}

_ et hanone
(4-Emoﬁ1-pham1)pg(8)—a+[a-(&Hypyfno{l(zsﬂ)-Bl@s}qmdia@t)lhwllrpipczr’yiimﬁrsd}—
methapbie [ |, 2, 4] oxadi azol - 3-yl ] -

@, @-lmﬂﬁdndmheﬁyly-l{IS)@[%@‘I}Q{WHOI -2-y1)-[1,2,4]oxadiazol-5-yl]-piperidin-1-
y1} iftethhtt@ieo- phenyl) - {(S) - 3-[3- (4-nmet hyl -1 H-pyrrol - 2-yl ) -

D e b i

G e T T
i p(prgrghegéb-l{?-atgrg?ﬁ%y&%é&l 511) [1,2,4]oxadiazol-3-yl]-piperidin-1-yl}-

meftpneng or o- pyri di n 3 (4-met hyl | k- pypr ol -
(2, Mﬂym[orp@g%lpdﬁa{éT(le)c/ny)rsﬁérql) [b&ﬁﬁ&aéiaﬁol %yyrl}lpen in-1-yl}-
methapoiranone
(4-Fluoro-phenyl)-{3-[5-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yl}-
methanone

(6-Fluoro-pyridin-3-yl)-{3-[5~(1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]- p1per1d1n— -yl}-
methanone
(4-Fluoro-2-methyl-phenyl)-{3-[5-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-
1-yl}-methanone
(3,4-Difluoro-phenyl)-{(S)-3-[5-(1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-
yl}-methanone
(4-Fluoro-phenyl)-{3-[5-(1H-indol-2-yl)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yl}-
methanone
(2,4-Difluoro-phenyl)-{(S)-3-[3-(1H~indol-2-y1)-[1,2,4]oxadiazol-5-yl]-piperidin-1-
yl}-methanone
(4-Fluoro-phenyl)-{3-[5-(2H-pyrazol-3-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yl } -
methanone

(3,4-Difluoro-phenyl)-{3-[5-(2H-pyrazol-3-yl)-[ 1,2,4Joxadiazol-3-yl]-piperidin-1-yl} -
methanone
(4-Fluoro-phenyl)-{3-[5-(1H-imidazol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yl}-
methanone
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(5- Met hyl -i soxazol -4-yl)-{(S)-3-[3-(4-nmethyl -1 H pyrrol
-2-yl)-[1, 2, 4] oxadi azol -5-yl ] -
w@e@entxtsn- 1- yl } - met hanone PCT/IB2006/002047
(4- Fl uor o- phenyl )-{(S)-3-[5-(4-nitro-1 Hpyrrol -2-yl)-]
|, 2, 4] oxadi azol - 3-yl ] - pi peridin-1-yl}-nmethanone
(4- Fl uoro-phenyl)-{(R)-3-[3-(I Hpyrrol-2-yl)-[1, 2, 4] ox
3, A8 A8A0-phre L3-63- (14 indol 2LyD-[ R Uheadheol-5-yl]-piperidin-1-
§,1} & %]}er%/s)) Fj(g) 3-[5- (%) r[TgtEhgt?ml H pyrryglpg_ yl)-

%ﬁgggégl 3IIML 1%_1@0192 ?gr['l o) @oﬂ‘ad{&z}oiﬂ%tlpﬁfb@ﬂ&ml -yl}-

oro-l

loxa eny? {3° %5 y(H{ 1%118 Q'y‘b tl,é(, iox%éla%l%&ﬂ%hﬁé%ﬁ 1-

4- Chl | Hryrrol-2-vyl 4

<s5 s Tl 2 [L%bﬁ}oxeélamkﬁoyﬁ i SUHEIREA ol
4-yd)-gethanenchanone{ (S) - 3-[ 5- (4- Chl oro- | H
(5 -Metiil asaxaizalzbyD () H%(Hémymomfyl}r[l},-? Gﬁmduamlo%y}hpéwﬂm-

1-y#rticthamdhdanone
(6-Fludto gyh&n(%ylglqtsu)m{ﬁ HIﬂAprrol 234 W[ 1) 2, oxadidTals3ayli]-@imsridi-1-
yly-MbthaRéne €ridin-1-yl}

- %I%W%S%E 2[4- (XH)I_’)fFélQaﬂ g2 4]oxad1azol -3-yl]-piperidin-1 yl}

|"oro-| yrro , 2, 4] oxadi azol -

(4-FRi)
EZE% §y1[1 1n( 491%Q8r%y(llﬁlﬁé?li%&ﬁﬁy 4@'8%%&1%202? o)klggfbggg n-1 yl}-
yl}ym

BT per i di 6-flu hano
I it eSS iy d e
apeiceri di n- | - % (4-f1 uorog nB/?? met h anone

(3,88 fluarof pheal) H( D[ 3 L yimidseob2yy[13.4lpxadigzoddr- yI inesdin-
1-y}ngphanose i di n-1 -yl }- (6-fl uoropyridin- 3-yl)-nethanone
{3([&{H{qﬁda-ippbﬂymﬂ{)&dﬁdzobB oA BpipaeidinH-ph} r(S ahethylispxgzol-4-
yl) JAdxadieazol - 5-yl ] -pi peridin-lyl}- nethanone
(4 %ﬁa&ogéﬁﬂp{(@)a'é [B?ﬁzt(xhéihpumqiyn%i Ply)-[1,2,3]1khaxacl- Byl - 5

(4-fluorophenyl)- nethanone

D ﬂ‘%mﬁ{@ﬁﬂ k%—%ife?tfulﬂ-? r%ri§1)2[14j,436§581%% -]

(6 Uf }per or ophenyl met hanone

SR Tl ot gl

din-biy st S r r ol

? ?mygdm}%xladu(%)zé[%si%%thylﬁ EY%{‘Jﬁyﬁ [3 t%ﬁﬁg%/‘ﬁ%% Al
pq(eﬁldiﬁ trybemethanhetien- 3-yl ) - {( S) - 3- [13 (4-fluoro-| H pyrrol -
(4-Fludrd-pheny2)-4(S0:3e(d+-@zothgl-yHipyrro 2-y1)-[1,2,4]oxadiazol-5-yl]-
pigekigi-1-g1 pmbthahdneret hanone
(3,4-Difluoro-phenyl)-{(S)-3-[3-(4-methyl-1H-pyrrol-2-yl)-[1,2 /4loxadiazol-5-yl]-
piperidin-1-yl}-methanone
(6-Fluoro-pyridin-3-y1)-{(S)-3-[3-(4-methyl-1H-pyrrol-2-yl)-[1,2 ,4]oxadiazol-5-yl}-
piperidin-1-yl}-methanone
(2-Fluoro-pyridin-4-yl)-{(S)-3-[3-(4-methyl-1H-pyrrol-2-y)-[1,2 ,4]oxadiazol-5-y1]-
piperidin-1-yl}-methanone
(5-Methyl-isoxazol-4-y1)-{(S)-3-[3-(4-methyl-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl]-
piperidin-1-yl}-methanone
(4-Fluoro-phenyl)-{(S)-3-[5-(4-nitro- 1 H-pyrrol-2-y1)-[1,2 ,4]Joxadiazol-3-yl}-
piperidin-1-yl}-methanone
(4-Fluoro-phenyl)-{(R)-3-[3-(1H-pyrrol-2-yl)-[1,2 ,4Joxadiazol-5-yl]-piperidin-1-y1}-
methanone
(4-Fluoro-phenyl)-{(S)-3-[5- ~(5-methyl-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone
{(S)-3-[5-(4-Chloro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]- -piperidin-1-y1}-(4-fluoro-
phenyl)-methanone
{(S)-3-[5-(4-Chloro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-piperidin-1 -y1}-(6-fluoro-
pyridin-3-yl)-methanone
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(2-Fluoro-pyridin-4-yl)-{(S)-3-[3-(4-fluoro-| H pyrrol -
2-yl)-[1I,2,4] oxadi azol -5-yl]- piperidin-1-yl}

W0 p@bhznene PCT/IB2006/002047
(4- Fl uor o- phenyl )-{(S)-3-[5- (I Hpyrrol -2-yl)-tetrazol -
2-yl]-piperidin-I-yl}- methanone
(4- Fl uoro-phenyl)-{(S)-3-[5-(4-trifluoronethyl-IHimd

{(39130 5-@=-@hlbrd-1H jbyﬂﬂoql&aﬂb 1%@ Wiékadiazol-3-yl]-piperidin-1-y1}-(2-fluoro-

A4 1R SikciEhinBn anone

i) ob: 1 ,6.2 oxaala2oll Ayl 1SpdrRtin 1=y 1By T 1
Q% ‘32 i ’

1
e ﬁﬁ?ﬁ; e e
I I

b qolam}?{zﬁlgny%mi%ﬂ? e Heain il y6 e
?gﬁ%@?&nﬁaﬁﬁﬁyﬁﬁ%ﬁ& 4]]oxad1azol 5-yl]-piperidin-1-yl}-(4-fluoro-

phdnlyB)ymathpdore4- Chl oro- | H-pyrrol -2-yl)-[1, 2, 4] oxadi azol -3
(S 33-[3-@-Bemal H-pgyrsdl2-Y13{ 1, Q;A&]xnmﬂyazoblﬁ-ryl] plpgric)mﬁeylﬂaa(ﬁfﬂ‘l@ro-

nijn Balohdi n-4-yl)-{(S)-3-[5-(4-fluoro-IH pyrrol -

(4 ?IuY) ¢ r}{@ - (8- AuGRLAFR| R pytbt-2-BiPRYD, oRadiazall 3yl]-piperidin-1-

}’1}{3 é 48 9};{;? )—}lgm/rﬁ Q#ox%d%&%l -4 g,l]i,léérga’fﬁ‘i'ﬁ}l@ ~fidoro-

er|d| t"hanone
Phi m@_ﬂth}ﬂ %,T;{l?‘fpyr%%yécﬁl 3724%]9%%;{1%0?% yd B]@F{lgln'_k Xl} 4}ﬂuoro-

(4 Emom pmwlbﬁswr[)% (ﬁ(fbaor@rlﬁspmolf? wbrl&24l0xAdiazel-5 1)) y -

pigetid2] 4] jemaitpaors - 3-yl ] - pi peridin-1-yl}-nethanone

3 4@1thmehepy]D+{d$)q3—:B3—ﬂ FrupfeS) Hapyi®l-247)-[ LdAtoxiadiagyle T-5l]-

pipéridtin-t-1}- rﬁfthﬂﬂliﬂ‘léadé azol -3-yl ] - 2oy [1.2 AJoxadiazol-5-51]
Zalji) 1 1H- 0 -

Sﬁig&%giﬁn 3“}’1 {(Sqreojﬂ?l'gl- py?l;ool ZPYﬁO) [}Ir) .[2 4] %ofgdlla;zol y5

@EM ga”{i ) =8 [i T4 @m&&ifngﬁ&feﬂ GLAY-[1,2 4]oxad1a|zol 591

h | '"H pyT r ol f

Plp K@} {N@ﬁ ép[% lﬁ-pyrrolyi Y1)-1€ %rgzoyg ?P%‘béggllﬂ 1-yl}-
(fg& gw) ensarsr[5w4}t5$38m%f3$36p&1¥~e%}%'201§2 yhyH FeRg -

yllfrisridin{13yl}-Mnethgnene- | H- pyrr ol - }f/ [1,2 41 oxadi azol - 5
(6-Fidrepiyndini By N-{(S)B Y 5{(4-isopropyl-1 pyrrol 2-y1)-[1,2,4]oxadiazol-3-
yl|rEpénidinilsd)-azathandany| ) - net hanone {(S)-3-[3-(4-Bronp-|1 H

(4JFYlId€r@Jphé’n)bU J3-{3-(B1-pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl]-pyrrolidin-1-yl}-
etexadi azol -5-yl ] -piperidin-1-yl}- (3 fl uoropyridin-

'; fﬁ’ H#ﬂaﬂ?ﬂ&(s) 3. [5 - meﬂgl 1H- ipgrro FhL2 Aloxadiazol-3-yl]-

% E IuorolH—pyrroI

P é?] eﬁ(y%%laf% [?Qyéi]l)xadﬁ)AzBFg'y(ﬂ Piperidin-1-y1}-(3-fluoro-
pyr1d n-4-yl)-methanone
(2-Fluoro-pyridin-4-y1)-{(S)-3-[5-(4-fluoro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl1}-methanone
{(S)-3-[5-(4-Bromo-1H-pyrrol-2-yl)-[1,2,4Joxadiazol-3-yl]-piperidin-1-y1 }-(3-fluoro-
pyridin-4-yl)-methanone
(3-Fluoro-pyridin-4-y1)-{(S)-3-[5-(4-fluoro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone
(4-Fluoro-phenyl)-{(S)-3-[5-(4-fluoro-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone
(6-Fluoro-pyridin-3-y1)-{(S)-3-[5-(4-fluoro-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone
{(S)-3-[3-(4-Chloro-1H-pyrrol-2-y1)-[1,2,4]oxadiazol-5-yl]-piperidin-1-y1}-(6-fluoro-
pyridin-3-yl)-methanone
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(3-Fluoro-ryridin-4-yl)-{(S)-3-[3-(4-nethyl -1 H pyrrol -
2-yl)-[1I,2,4] oxadi azol -5-yl]- piperidin- 1-yl}
wo pwbhaa2ene (4- Fl uor o- phenyl ) -{(S) - 3- [ 5- (4- cy aPCF/iB3006/002047
ryrrol-2-yl)-[1I, 2, 4] oxadi azol - 3-yl ] - pi peridin-
1-yl }-met hanone
5-{3-[(S)-I|-(6-Fl uoro-pyridine-3-carbonyl)-piperidin-3
{(S)BHB-EHCior- DN asirand-Qky1 B W2 Hoxbétapylr 5yl | epiBsriiim-b eyl }-(2-fluero-
" pyridig-d=y1§-Sethanore FI uor o- pyri di ne- 4- car bonyl ) - pi peri di n- 3
(s%?L%a géxtc@oﬂd mqgﬂrmtylﬁfNtﬁjox&&ta@am-pl]q;i@ermmqn}x(34ﬂuero-
4= 1

ity aﬁ?fféi 41 GRERSEIL 51'?1] papefldin-l1 1% ox

{(S X -Ilaj (réoc Xf(% 3 carbonit
Ay1-
é\ g 28 &bégﬁ %%q@é@fa%é}f% ﬁ p%eﬁf%)( n-ylﬁ(3 fluoro-

Ee
Ayl @

(3- lgom-nmdin ylbﬂ(srb 3[37(4-flperey ik pymol -y 153-Hloxadiardlrvil-

Plp&tl(rbyflr -pl}=tpefppnqre 52, 4] oxadi azol -

(3-Bluytd-pypidinri- YJIM(S)'%*[}(‘?TBIBMMH@WHOI -2-y)-[1,2,4]oxadiazol-5-y1]-

pipéfidibt lvgh}empthandtien- 3-yl ) - {(S) - 3-[ 5- (4-tri fl uoromnet hyl - |

(4-Fhupyo- f)l(idn'ylz) §(8)-3-[5-(4-cyano-1H-pyrrol-2-yl)-[1,2,4]oxadiazol-3-yl]-

plpgﬁdlg xiggﬂhag@{e 3-yl]-piperidin-1-yl}-nethanone

5- (8o - -Fﬂﬂﬁ &iﬂ¥13)cah§c§)y1)3plbéqcﬁﬂsnﬁwvh 4Hd‘;ka}'fiiﬂzgfi5-@f|1}-

1HS adi azol pi peridin-

5-{%- - rlal]n[eéf a1b %}!l) n‘g ?eljicﬁﬁ pj%/‘l [ 4?0 aldlazt)i 5%71}—

1Hqyt

; ﬁd{ Lrg% ~pm1ﬂms Aggaroquy8ypigetfdingavii{} 914&%%%91-‘/1
HY. BRL

(4-Fluom- p@wb)d{él f6+[55(43mﬂu@rog@thyéhlﬁ pyyoly2-Werd hasftaeadiaggl-3-

yl]-Aipeh@inrhge}Hiett@nosonposi t i on conprising a

(3-Fherapgidihaiayl)y ($F3-E5-(4-uiflvmnmuethylof Hpycot@od)id,2,4]oxadiazol-

3 yﬂclﬁpéﬁidlﬁg y1q-1ﬁétamel to 9 and a pharmaceutically
ﬁﬁ%ﬁ%ﬁ%ﬁaﬁﬂﬁf{(w3 PRI R¥SthetheRt H-phrol-A-yIpt hod of

*agoloj-y -0, nfe@f%bﬁé on in a marmal,
Lj%a‘;-g 1. aC| 1 Mg giolQhﬁY?ﬁﬁ '4?6kaafazol 5-yl]-

tate

(3 4 %{? o
Cef f teri
LT AR Eﬁ%ﬁﬁxg@@?@# SR eyt pyridin-s-

Y Iﬁé & such treat rrent or preventjon, an effective
(6-Bleotmpyeding-gonthouly-¢hiboremehya bl gwarhd b clainms 1
[1,2,4]ox@diazdl-5-p ] mimerisiin-ofyl}-methanaee.or preventing a

condition in a mamml, including a human, the

tread.nenA ld{arma@uenztlloompoﬁmm mthpnsmgﬁfﬂmralmmmally
eff§ ek | dnicting Of BYcobiiune ueardidy | tatetdims af foe¢ andfa pitarmBEeutically

accd blel 4ficdlh@Bt 8kdigieADdul at ors (enhancer), conprising
mn| sterlng to a mammal in need of such treatnent or

nt i v

My &lr(;d ftr%&tiﬂ St E%%ﬂh ition in a al, including
d Coe C}ﬂ v@ré ﬁd ect dri %nam 1% b}Athe
neqq@pg o§ g o? m(flul%% eric a ors cm%pnsmg a%mmlstenng to

a mammal in need of such treatrnent or prevention, an effective amount of a
compound/composition according to claims 1 to 10.

('D

12. A method of treating or preventing a condition in a mammal, including
a human, the treatment or prevention of which is affected or facilitated by the
neuromodulatory effect of mGluR5 positive allosteric modulators (enhancer),
comprising administering to a mammal in need of such treatment or prevention, an
effective amount of a compound/composition according to claims 1 to 10.
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di sorders sel ected fromthe group consisting of
anxi ety disorders: Agoraphobia, CGeneralized Anxiety
woe@onars7 (GAD), Qbsessi ve- Conpul si ve Di sor der PCTIRP06/002047

Pani c Di sorder, Posttraumatic Stress Disorder (PTSD),

Soci al Phobi a, O her Phobias, Substance-I|nduced

Anxi ety Di sorder, conprising adm nistering an

ef flacti ve rﬁéfﬁéld]tus@ﬁﬂ Ef01C dt peERathg i centrac navdingystem
disokder§ | BleBRAlabM HR o bor¥Rtiae ofuatibly Hi3brdefseadphigplasbia,
Gengtra?l\é é:%'%!ng fﬁ@o&@ér gr O%S&X%@B HAVE Blisoré& OTBY] Panic

d a
St R
Subglgneeningpiesd ¥ Cunpping, ATy
Ofa@éﬁﬁi’éﬁ?ﬁy?% Té‘?r% ‘?Cﬁﬂrdéttgc@rcaﬁuﬂ’é 1% aims 1 to 10. 15

A net hod useful for treating or preventl entr

nerious mytodnisifelofoeitsating o6t BEVEHES P o0 B Sis system
disocders| sstecteg Gonedhs ryoud sondsing CArrbildkeod N&OWFQ-’% Attention-
DefBit/Hypetadieity d3@drdetp npmpssing adunnisfesing ra;nngffeg:ﬁve amount of a
con@%ﬁﬁ@béﬁﬁosiﬁ@fﬂﬁﬁcoﬂﬁn@to&ﬁﬂﬁﬂdﬂd/l@on”pOS| tion according

to clains to 10. 16. A nethod useful for treating or

pr eMENk | Hﬁtﬁb%”hﬁé%ﬁl 'if&f Y&Hﬁngwit BROVENERS delittal SBE@E6L dystem
dlsobaer@ Q&e@ g st Mﬁn@']ﬁ%xﬁ@fﬁi&n@k@@i Nervosa,

gplalg Sm ,l%di DI 30T dffectitdePEERSHONOf a

. Depre§si ve Disor der,
COHQﬁ’HQ ‘?8“1%% 1§r')fld r%scon‘prl si ng

adm ni st er ing an effective anount
nfoufd apefil for diegiing r% P%?VEﬁltH}%e&mtlon‘i‘U"uﬁ Fystem
d1so¢\d¢mt8hle@ted| Sestou Ithef group cewsisting Hrmerddisprderyy Biplpy Qisorders d
& MerCyusthymid OisaileoDipression] Bysdyntie dhsemar, gYalgs Depressive
Dis6Rs,| Substgcoindusyd MdddcDioster,oamsprisBich adwjristeniig an effective
amdoRlt 454 edbokdBerniifisitioheltardalfte claime 10 36r der
Schi zophreni f orm Di sorder, Substance-I| nduced Psychot iC

D' SPf,d&T mé I‘Rﬁ[u'sﬁ'uf‘ %ﬁQfBaﬂhgt&r bRgeRiingefckp@ill vervand Usgktem

% %f% Ui SR LH3ishn DéhdiRe Sik@uam: Schifopitenia,
g:lﬁgzrg%l @Eﬁ Pgﬁ&ip(&:t&i | 1s§&81°r @Jh?i’ dn@rne NDi@dkder,
Substanes- ﬁﬂuﬁ% % ?]ﬁtl esrd$oe erbSé f%m& Sl tive amount
0 amo&ﬁééomaﬂél@a agsordipg{q ﬁmﬁ% Derrentl a,

Denentia Due to H V D sease, Dementl a Due to

Huni$.ndt aretlodDiuseliib dor earting i o DIRYCRENGACRITRs BRFvauUS system
disddlesasadect@bnfeotni theograupe capsistimgnef ' cogmijtye, disorders: Delirium,
Substist-antieed PdiathgPBelaighj PgmbetienDementiad DmeGQgHIVlDJéease
DethBR# MRNte 1SORRIgic'N Dissdse, nDetreniimdgDan tof Pakidsoe's Disease,
Deﬁgi%ﬂ%f Ghe @klﬁﬁ’éfﬁl@ﬂ‘f‘ q’yﬁ@ NR@ISstAniceIn@&edr Rbrsigtinied Deingintia, Mild

é %9 11]1]2 %Q?L uidxﬁlﬁfstérfn%altdnn%fgfc]’gﬁé e‘é{hﬁhhﬂ’l Qf a
entr | Sel ecte romthe
onwo%/acggllgg 1¥1?H%CCSO¥ ! ggar glgﬁlg Ity d| sorders: (Obsessive-

disgytlers sedagish m:é SEQUR BPPS We-

Compulsive Personality Disorder, Sch1201d 1sorder comprlslng
administering an effective amount of a compound/composition according to claims 1
to 10.

Co n order, Sc h Z0i P
i 9. L}sgﬁL g otFﬁ i tra %etzv%{lg tem
o d r gft é%é‘ Sei‘lzoty? ff{ %C

20. A method useful for treating or preventing 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 disorder, Amphetamine dependence, Amphetamine
withdrawal, Cocaine dependence, Cocaine withdrawal, Nicotine dependence Nicotine
withdrawal, Opioid dependence, Opioid withdrawal, comprising administering an
effective amount of a compound/composition according to claims 1 to 10.
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20. A nethod useful for treating or preventing centra

nervous system di sorders selected fromthe group
we@owsi1s2shg of substance-rel ated di sorders: Al BGHT$2006/002047

abuse, Al cohol dependence, Al cohol w thdrawal, Al coho

wi t hdrawal delirium Al cohol-induced psychotic

di sorder, Anphetam ne dependence, Anphetam ne

wi t halr dwarethadoeseifigfon getintepicplevaB g HEaRmARIY frafral nervous
syBieso disoedete seledied ciomNmubinle escleresit fema | suclpgisobehign multiple
sclbeqss) d esdapsingSenditthgwintuidplawadlerosismsedmidagy  progressive multiple
schiosid)i ptigiaiyn progressifee ahulvipleartlertisispf pragressive-relapsing multiple
schoEN) Wo PRI OfntihRibriag Gar dffdeflvé emolad oba _l;oﬁlFodtQi/&hlpOQition
acl&dnRo kel 1Hq0. treating or preventing inflammtory

central nervous system di sorders selected from

mul tii) ! %Jsseclnf %Ogdrﬁ%({u%[imoﬁt%?%}tigﬁ r#%?(?d chfa.iitﬂls © to 10 in the

oSS LG D LR b i
claimsdPdedilve mul tiple sclerosis, progressive-rel apsing

mul ti pl e sclerosis, conprising adninistering an i .

ef f e&¥.ihhe uspwiitie efmpouadspbthedirariondp rrenfra raems forgmaging
metabaitqrioglulanate f@eptd®. Use of a conpound/ conpositi on

according to clainms 1 to 10 in the manufacture of a

medi canent for a treatnent or prevention as defined in

any of clainms 13 to 21. 23. The use of the conpounds

of the invention to prepare tracers for imaging

nmet abotropi ¢ gl utanate receptors.
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