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In an eighth aspect, there is provided the use of an

ef fective anount of -a conpound/ conposi-tion as defined
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carbon atom In the above #efinition, the term
"(Cl-C6)al kyl"™ includes group such as nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, -
tert-pentyl, hexyl or the |ike.
"(C2-C6)al kertyl™ includes group such as ethenyl,
1- propenyl, allyl, isopropenyl, 1-butenyl, 3-butenyl,
4-pentenyl and the |ike.



"(C2-CB)allcynyl" includes group such as ethynyl,

propynyl, butynyl, pentynyl and the |ike. "Hal ogen”

i ncludes-atons such as fluorine, chlorine, bromne

and i odi ne. "Cycloal kyl" refers to an

optionally substituted carbocycl e containing no

het Br eafoori, aspae deres iprgevidedsithe ugh@ltan effegtive amount of a
co RO ERSRT A UTHES s R o mBREIHEE & Bl FPrrating
or pravdnitiap b yomtitidruinl ymamsat, inchidiel s bioham theardagnene neprevergion of

to formfused.,ring systens such benzg. fused .
which otierds O Edhiasl By M R HednatEh SHEdet MGIYRS postive
all VST BRIuPors Rinh@ddeped ring systems. Exanpl es of

cycl oal i ncl ude cycl op cycl obut yl

Kyl ropyl . \
cyclno peﬁébl aspesfc |te iy | .PTOM@Q%@ risRaph@eAatifistve amount of a
oo E (. . :
co O A L hsbi R EIE e f pedicamen forteating

or ‘pidetraingcoeatralahdeybis syafeer distulemnsadqetddofneh| the group consisting of

B N A L s

ColnBek&geDisbRIBP (OCD); Pardd Ditdri&y Pobierasaitity 8tred Disorder (PTSD),
car bocycles, as well as fused ring systenms. Such

Sogig) Phgbiej HesPhabiars Sehstanrerbdyged daelyiRitprdtiat i s

o pargl g Ligthoagyfeyd,"t}éeﬂénﬁag%&ﬁfesdﬁéu@a 96 oA DEOASDCmdY of a
to formfused ring systens such as benzo fused
corsnibdcyapestionbsatriined atafve rethemumybicomd kiyd miedichroehe for treating

- piperi dine, piperavine, ,norpholine, : ..
or Piey g <A BRSRAReSYSRLAFPHIET TeL35d; fami the wxoup pqnaising of
- childhk&d disorders: Aéntion-DeelttiigerdcfbinDipatey| group such
as phenyl, 1-naphtyl, 2-naphtyl and the |ike. . _
" Aryi alseyenth iﬂﬁﬁ%dé@e( terreoiedr e -yse) ol sffegtivegrpot of 2
co@ébglﬂgﬁé?lgﬁg@% asHeBUL ablve E’[hﬁ'{é%%ﬁlth hur@b LY Rredicament forrtreatmg

group, 1-phenyl propyl group, S
or Brepéreimgl enupyhergowusysted) dishisiars gplasted| frgmothp group consisting of

1- napht yl net hyl. oup,  25.na | met hyl group or the
emvggggxags('“m%ﬁ?g%gﬁg@ﬂﬁﬂWHgg%ﬁggBS-10 merber ed

het g @€ ¥edhtle agpupiheRnisapiivitgd tht uisé dTesreredfaétd@samount of a
- selected from oxygen nit[oaﬁn or sul phur tq forma .
compqg@d/gg@ﬁosa‘rg?nf%ﬁ n 4@]}0‘% iy gl}a}nu’gagﬁlz%? medicament for treating
or é&@&ﬁﬁ%%ﬁg{ﬂ' Imfg)/oust sty hisg)ltd'afso&lik%&% frblﬂ%e Og]r())llip consisting of

enzot hi ophenyl (bernzot hi ophene ring), pyrr

mopgpydisatiesr iBipylar iIdisetdens| (1 & i M, d&rdpdymiqgpisorder, Depression,

DR gr MERE Rl B bl S Pbhec bl PR B

ri nmg a higth azpwlyl théfeetsr paeidedr theghse p_ﬁ/ragnggaffeolf[ipyrmmune of a
ring pyrazyny pyrazi ne ring), _pyri i ny| .
compapR{ P RPoREQn fr‘?gcie,g'nﬁfifi‘t?(’dﬁifi ﬂw@%ﬂm%ﬁ we%icw’gsl}t for treating
or gﬁd&l@ﬁ% (%hﬁlgolllé%vﬂidsng)s’gerd ARbAER! WicctddSRbMAAL Qréip &dnsisting of
enzol m dazol yl (berzi m dazole ring), purinyl group
psy@ﬁﬂticlr idnsgrde‘rsn gthzzgpbregizM D(;lqupmﬂ Dmrdf:ir,n @}:hlz?affectlve Disorder,

tal azi nyl.. t zine £ing, . y
SRR PR DRy Tl YRR S o (g,
cinnolyl (cinnoline ring), pteridinyl (pteridine
ring), oxazolyl (oxazole ring), isoxazolyl (isoxazole
ring), ben7oxazolyl (benzoxazole ring),
benzot hi azol vlv (benzot hi aziole ring), furazanyl
(furavan ring) and the like, 6
"Het eroaryl al kyl " incIudes‘Waeteroaryl-(Ci-C3-a|Icyl)
group, wherein exanples of heteroaryl are the sane as
those illustrated in the above definition, such as 2-
furyl met hyl group, 3-furylnethyl group,
2-t hi enyl net hyl group, 3-thienyl nethyl group,
1-infidazol yl met hyl group, 2-im dazolyl nethyl group,
2-thi azol yl met hyl group, 2-pyridyl nethyl group,
3- pyridyl net hyl group, 1-quinolylnmethyl group or the
like. "Sol vate" refers to a conplex of variable



P and Qare each independently sel ected and denote a

cycl oal kyl, a heterocycl oal kyl, an aryl or heteroaryl

group of formula 123, R4, R5, R6, and R7

i ndependent|y are hydrogen, hal ogen, -NO2,

- (C3-C6) cycl oal kyl, -(C3-C7)cycl oal kyl al kyl, -(Cr

Co) ] kentn aﬁﬁf qﬁ}:ﬁl ksl Po\@deﬁa{h@ i o@@hakffé@twgeinﬁﬁﬁﬁ of a

ryl, heteroaryla , ary allcyl, aryl
compmm@ompoj.{l&NRase()qﬂmcRgbove 1mmfacumgommgdlcament for treatm g

or pgﬁ(ﬁt%zrggl\ﬁéulr Lgrgéesl\lf}? Egd dgs&%i}‘s. 83%%%69) %Pd}q%l%%’zgﬁmstmg of

coda(trNRa)RMerar DefiEiDREF RS tanub Hidutede ritessi stmige ﬂlﬂhﬂum Dementia,
optionally two substituents are_conbi ne

Demﬁ{n& Dgﬂq{él\épésﬁgset Qe]fnS]iltll-ﬁ ]gu%ﬁoﬁlg]tlington [ 1sease r]?ementia Due to

Pallilﬁltsﬁﬁ 0a¥ied 08l ththentid ot thO A LRIEERATY e, KuPGancMSRRED Persisting
each ring is optionally further substituted with 1-5

' Demnmrqungtbﬁogmvedgmmwmm (O Cs)al kyl —
Enﬁg atng? e%lpn aspe t (% Cé%) M‘II% ?éalr%@l %ky’fectlvg( %Xﬁﬁt of a
com]ﬁbllﬁlﬁﬂm@bélﬁyd ﬁlﬁd@'ﬂh@(ﬁhl)dv,e in bl(e(manufacture of a medicament for treating
Co- 06) al kyl X( Co- C3) al ky 3 Jg N ;
or PW?@WWH@W?‘W‘(W@? Sar N telssted Bapythy egpupy prsisting o
perféhali dls&&s%%sdlﬁdé&ﬁf)ﬁ@% IpYrsbiSality Bfs08RA . Schizoid, Schizotypal
(Ca-Co)al kyl, (Cr C6)cycl oal kyl ,
dﬁQ@BﬂOOcycloalkylalkyl (C2- CB)aIkenyI
(C2: CB) 11.Y1, . h | kyl a
258 A ot 0GR Sl o
corﬁ[ﬁouﬁﬁlcﬁhlpbﬁtlmpﬁs dhﬁaledl ybmblsthetmmmﬂacmré bf 4 afsdicament for treating
i ndependent hal ogen, -CM..-(Cl - al kyl, .
or p{yvtnégl_gcga)ngp V@rvgu%sxs@gl d§?§d€§,sc%g§rqd %1)13' I}heygroup consisting of
subs%ﬁ@er Welated df30ARESQ88MO hbuse, Alcohol dependence, Alcohol withdrawal,

al kyl )2, -N((CoC) al Lcyl) (( cycl oal I cyl
Alqoholr wN(ir@@alcﬁ;>MImmylf)l@ahtw)d@afbspﬁwh%m isopsler,g Arppheggmine

'deﬂe{’;‘? %Wl?é %ﬁcﬁ?&%%__ Sél(%/c’am_gg _%l’gpe_%kle:n’ce,_ 'ﬁio]a_:ﬁ{n%) \_Vlﬂ’é(}rawal

NicoBne dé@pdﬁ&e,riﬁ Botneswitiglrewdd pQplioid cpedienéCOPERY a/llﬂhdlylwal,

- C( = 1rteeﬂt€?&3§q{ﬁ§‘y mdzr%]drg% );% {13@ o@ 3}1 ed‘e\é{] é/e atnount of a

cort u‘nﬁ!@g t|§( 7 definb@ake’ - ah ki¢! manufacture of a medicament for treating
C2) al kyl -, - 8(=D)2NR8-((C0-C2)alic
or ggeymng)g.( @iyksaniral nervepNoRSfen d@?@g}egq ﬁg‘)p@teq\;,from mult1ple _
I
selgiis MR SRR clorblhy 30fpet ool ERERAGRI! tleross
secofifdn) proRreRyiye Iﬁul,tlplel\l(sﬂ&)c}smor prirgary Rtogle;ssim’a 2multiple sclerosis,
i ndependent | en, -(Cl-Co)al kyl,
ng{eé%*e%:@? iegnt ey Dle, RIS C7) cycl oal kyl al kyl,
- ( Gir £Rurklefh |a§f96ct K&z isGababky ihgluse Bk @61ﬁétﬁﬁl)daislﬂ¢ﬁned above
het er oar yl heteroarylallc yl, arylalkyl or ny!; any
to RFEPARRITaders for GpaginhmelahoteRmis el et eGaPLNS-1- 5
I ndependent hal ogen, -CN, -(Cl- C6)al kyl,

Co6) al kyl , -O(C3-C7)cyc|oa|ky|alky|, -0(aryl),
Fuaggggeroaryl)

Figgre %S) Y]T) ; rese:@5 \%&1‘1%}1)0{1( %mar “
e O et oo

glufaiAt i on i ncl udes both possibl e stereoi soners and
i ncludes not only racem ¢ conpounds but the
i ndi vi dual enantionmers as w1 1. More preferred
conpounds of the present invention are conpounds of
fornmula I-B




I-B O pharmaceutically acceptable salts, hydrates
or sol vates of such conpounds Wherein P and Qare each
i ndependent|y sel ected and denote a cycl oal kyl, a

het er ocycl oal kyl, an aryl or hetemaryl group of
formula R3 frTh R3 /7-N 49 1)

Flgﬁ%\ZFg@l\)W%}Bisthe SeprEnf3ivd dmpdund R, offdtb infkRntioR sGunifesastyR7

atté 9%@ kyaFé,/ m?\%@onli‘%%; %gslﬁ‘}é gﬂ%ﬁgﬁrhmph%me at doses of 30

-OOCycIoaIkyIaIkyI -(02- CB)aIkenyI,

heteroaryl,
DEE%@‘%C@% ONE’?[‘J ﬁ%\g%l\@%ﬁ? 0128 -N128129,
C(=NRONRal ts, - Rg |
Aqqu@@to,\tﬂ% m@sent gﬁgantlorg(ﬂieri ?r|§4;§0v %tu Eﬂgpounds of the genera
forgrudp] 2NRSR9, - C(=0)Its, -C(=-0)-0-Rs, -C(=0)NR3R9, - -
"C(=NROR9, or C(=NOR8)R9 substituents; wherein
optionally tmo subs’“f_ents are conbined to the
I ntervening a 5He o /.l i
het er ocycl oal ,  amyl 7
each ring is optionally
I ndependent hal ogen, -CN 1
-0- (C0- Ceal kyl, -0-(C3-C ﬁcycloalkylallcyl -0(aryl),
- O(heteroaryl), -0-(-C-C3)al kylaryl,
Octgpli@lf:ﬂ]acgg’ﬂ@lly )ﬂ:dé& 810Ny, hydraf¥é Or solvates of such compounds
C6) al kYQ(( Co- C3) al kyl aryl) or
“f-§%4c0 C6) al kyl ) ((CO-C3- )al kyl heteroaryl) groups;
55 , Rg, R10 each independently is hydrogen, :
- (G- 06) gl kydvs - (Fes-Coeycloalkyl,  (C-Coheterocycloalkyl, — (Cs-
: Cyheterocycloalkyl-(C1-Cs)alkyl or (Cs-Cq)heterocycloalkenyl ring;

ring; wherein
fituted with 1-5

Riand R, represent independently bydrogen, -(C;-Celalkyl, -(C>-Coalkenyl, -(C»-
Coalkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino, aminoalkyl,
hydroxyalkyl, -(Ci-Ce)alkoxy or R; and R, together can form a (Cs-
Cr)eycloalkyl ring, a carbonyl bond C=0 or a carbon double bond;

Pand Q are each independently selected and denote a cycloalkyl, a
heterocycloalkyl, an aryl or heteroaryl group of formula

4d



C6) cycl oal i cyl , - (C3-C7) cycl oal kyl al kyl,
-(C2-Co) al kenyl, -(C C6)al kynyl, hal o-(G -C6)al kyl,
het erocycl oal kyl, heteroaryl, heteroarylal kyl,

ryl al k or aryl; any of which is opt i onal
W@ﬁ%"ﬁﬁﬁzgﬁ ed with 1- 5 i ndependent hal ogen Béil‘/]BZOOﬁI{}OISSI
-~ -(C1-C6)al kyl, -0-(C0-Co6)al kyl, -0-
(CS C7) cycl oal kyl al kyl , - O(aryl), -0(heteroaryl),
06 al le) 2

allc - C7-) cyckpatky
&C)eal ky?! ryn) su)b >s/t F?b’erf(s EAG and Iﬂo—-—
2sdft i nd __Ft‘R:y C(12 < C(lzs)% Lé c—F
C( -C(=9) - N(123) - S- r sents

a singl e bond, C(ﬁﬂ)( R12 0-, -N(121)- or -S

"% mﬁggf& G
heter o aﬁwé
het er oar %

f}l(-‘%l “(Cz'
eteroaryl
of whi ch

1)NK;
|ndepend

—SRs -S(—O)Rs,
- 0(0- 06)- )Rg, or (=N RsXRg _sgbsutuents

A »ﬁ Ko -
herem

0( het er oamyuentf\aiq e@eblesé 0 tb%l}telszna GWSktvlf?fm Rrbe‘achc
C6) al | cybstexocgeloatipyle yary. aIOR cferggryl ring; wherein each ring is
- Meo- Cs) apma)lwnyheym wnéhté ‘indepondeniialogen, &N, -(Cr-
N- oxi de; Chlatkyhr e@el-Geoaliay | Sh(GrchepsbslkybliylpouDe -
st er eoi sﬁ)MomyD, OO a6 satkplarybniGHCaCoatkglhctorvprylinds((-
but the CgdisalldifiCoetakylanylr s asrwel | -NGQe€sfalkyB((Cy-Cs-

preferrel groEps;
(4- Fl uor o- phenyl ) - {(S) 345- (4 f1 uor o- phenyl ) 41, 2, 4] ox

adi azol - gy R Mpeédcll firde myhﬂag@me(cl-c ﬁalkyl, (Cs-

<(3I|4a§|oluoB amﬁ%g waﬂ{yﬁmr alﬁg@ﬁ, |
| Nhetedcycl h ] 1
(3407 T e, B

di azol - 33y
(2,401 BOrel E’?if&&% Mg %fn%"%a b ARRE,

o B oor &FQ'E&F?]C}F]C P eﬁ ?(Fgcgrsgbs%t%eﬁtsl

(4- Fl uor 0¢%

- )41, 2, 4] | eri
{345-(2- Eﬁ%ﬁr‘ﬁéﬁgﬁ E‘gg %‘% %@3—;,11*5@90};@@@ |
in-1- yl) G ’d" a 5t hanone .
345- ( 2- Fluoro henyl) 41, 2, 4loxa i Per.i di
B|{ yll( ( SICRESSPRSS plaso¥1a?glél Qﬂ%1 g‘@r{gﬂﬁﬁ@@? “CEOMCr
(4 FI uor Gé)plkélm}lﬂg TG ~y 1A= )10 ST AP e-G0-
-y1) - Pi p€yalliiyh, - (—NRs)NRs-S(“O)-(Co-Cz)alkyl" "S(—O)z (Co-Cylalkyl-, -
SE0)RNRe-(Co-Crlalkyl-, C(=NRg)-(Co-Cplalkyl-, -C(=NORg)~(Cy-
Coalkyl- or -C(=NORg)NRy-(Co-Cz)alkyl-;

Rg and Ry, independently are as defined above;
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,

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

In this specification “C” means a carbon atom.
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I-yllnethanoné
{345- (4- Fl uor o- phenyl) 41, 2, 41oxadi azol - 3-yl kpi peri din
-1-3T11- (6-fl uoro-pyridin-3- y1)-met hanone

Di fJ uor o- phenyl') -{345- (4-f| uor o-phenyl.
Wéa?"afi%ﬁzs% 311- pi Peridi n-1-y1}- net hanone E’é%m 006/081%81

(4- Fl uor o- phenyl ) 43- (5- pyri di n-2-y141, 2, 41oxadi azol - 3
-yl)-Piperidin-I-yl]- methanone
In(the Eﬂok)@ defidbmn, dhéten yac)l—@@ﬂﬁym Schdiengiduy hich, a2 retiopl pethyl,

gyl BhtEErlé lr"i@ﬁ-lbﬁﬁp NRentyl, isopentyl, neopentyl,
teﬁ?&zi fnb e O- pheny , 4i oxadi azol - 3-y11-Pi pe
11 (4-fluoro- phenyl) nmet hanone

(4- HeoF gaREHY 1 %%Egé Yip kil QR eAAO a1
13?1%3‘]%?11 f%uorgnphinéy L])ié’ 5- pyr|g1 I n- 4 y111, 2, 4] oxadi az

égfé%%kfwﬁ’é%g w5 bt o, S RRBR, pp bty !

1) - pi peridin-1-yl1] - met hanone

D|fluoro hen 345- (2, 4-clifl uyoro: 412

4] oﬁaleg%?z dpelyd iﬂﬂ!&ﬁlﬁ%%‘h? %‘S‘)Pﬂe ﬂ %%%ﬁ ndio .

‘(24D|fluoro phenyl) - {315-(4-f] uor o- ph ny111124]ox
adi a3Gcloalkyi] sl Her fng ppiionaliv subsifiteh swhecycle cnidintag no
hegepoatoni, fnclisies monen Pi-) angncychc saturated carbocycles, as Wcll as fused
ring5sytema.- Sichl fisedoripgh eysems- ¢an, inclade wa ging Abat-ig piop &ty
unisatimted ueh yd } beptenamniogdo form fused ring systems such as 0 ﬁlsed
. caftoepdidsh@heloaikylsincides-sydh ABed finpyystetisras4pipdfidedinglsysiaths.
Exa@ipith - of- S§lIdAIE rihelinde ycldrkdpylregdivnibecyclopentyl, cyclohexyl,
deéﬁlyﬂoﬁﬁiﬂﬂld%ﬁﬂ Sanadiayd, id@myb fppiedyint A3yiliefrihydirotaphthalene

#l1d- 34) - Pi peridin- 1- nethanone

(4 Fl uor o- 2- net hyl - phenyl) - P- (5-pyridin-4-Y1-[ 1, 2,4] o
x adkfggRlge el ¥ kg 1P irElefs 16l nd Dﬂﬁdﬁﬂiy SRkiRaRanebocycle containing at
least one heteroatom selected independently from O, N, S. It includes mono-, bi-, and
tricyclic saturated carbocycles, as well as fused ring systems. Such fused ring systems
can include one ring that is partially or fully unsaturated such as a benzene ring to -
~ form fused ring systems such as benzo fused carbocycles. Examples of
heterocycloalkyl include piperidine, plperazme ‘morpholine, tetrahydrothiophene,
- indoline, isoguinoline and the like. 7

' “Aryl” includes (Cg-Cro)aryl group such as phenyl, 1-naphtyl, 2-naphtyl and
the like. .

“Arylalkyl” includes (C¢-Cio)aryl-(Cs-Cs)alkyl group such as benzyl group, 1-
phenylethyl group, 2-phenylethyl group, 1-phenylpropyl group, 2-phenylpropyl
group, 3-phenylpropyl group, 1-naphtylmethyl group, 2-naphtylmethyl group or the
like.

“Heteroaryl” includes 5-10 membered heterocyclic group containing 1 to 4
hetercatoms selected from oxygen, nitrogen or sulphur to form a ring such as furyl
(furan ring), benzofuranyl (benzofuran ring), thienyl (thiophene ring),
benzothiopheny! (benzothiophene ring), pyrrolyl (pyrrole ring), imidazolyl (imidazole
ring), pyrazolyl (pyrazole ring), thiazolyl (thiazole ring), isothiazolyl (isothiazole
ring), triazolyl (triazole ring), tetrazolyl (ietrazole ring), pyridil (pyridine ring),
pyrazynyl (pyrazine ring), pyrimidinyl (pyrimidine ring), pyridazinyl (pyridazine
ring), indolyl (indole ring), isoindolyl (isoindole ring), benzoimidazolyl
(benzimidazole ring), purinyl group (purine ring), quinolyl (quinoline ring),
phtalazinyl (phtalazine ring), naphiyridinyl (naphtyridine ring), quinoxalinyl
(quinoxaline ring), cinnolyl (cinnoline ring), pieridinyl (pteridine ring), oxazolyl
(oxazole ting), isoxazolyl (isoxazole ring), benzoxazolyl (benzoxazole ring),
benzothiazolvlv (benzothiaziole ring), furazanyl (firazan ring) and the like.
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(4- Fluoro- 2- net hy1- phenyl) -{3
45- (2-fl uom phenyl)-[ 1, 2, 4] oxadi azol - 3-341- Pi Peri di n-
1 -yl}-net hanone
{345- (2, 4-Di fl uor o- pheny1) 41, 2, 4] oxadi azol -3 L
wQ %?P‘qu(-‘zs’?-l) - (5-met hyl i soxazol - 4-yl ) - net hanonpe%T%%%&ﬁgm
{315-(2, 4-Di fl uoro-phenyl)-11, 2, 4] oxadi azol -3
-A-piperidin-l-yl)-(6-fluoro-oridin3-yl)-methanone
(4- Fl uor a- phenyl ) -[ 3- (5- pheny111, 2, 4] oxadi azol - 3- 34) -
Pi PGHEQ%@BMHI*‘ TROORRARE ety RENer atgh bRy w@wm@ les
of%ét%%ﬁ a A UL RNE QY Wost dndondle@*iAAh £00vedefikition] RRAI 431 2-

L1 Ethyl gro ~thienylmethyl group, 3-thienylmethyl

" 21-ifidazqlytmei ege% L fzgg?gg Olsons ﬁzﬂmﬁqlgyﬁﬁ&@l

g ﬁ@-y%%z% S P e
y

*y1) - Pi Peridin-1-31]- nethanone

(6-Fluoro;pyriciin-3-y1)-13-(5-thiazol -4-y111 4] oxa
i asotvase ety 49 ﬁe‘fqnﬁﬁiﬁz TE H%Bieué??‘f%%ﬁ&y{ %rmddz"‘y : Solitte
(853 COmROG pY, BB D) & polyony 1he Solvent is & pharmaceutically
acqsRiablleasclven a5 | waeh Sreteraply; Fuchy jalvend ey, gphingerfere with the
biohegita) hetpiiigof the-sebithgn  one
(3,4-D fluoro-phenyl)13-(5-phenyl{1, 2, 4] oxadi azol - 311
) - pFOpticmtily” mans thEntse sabsomently described event(s) may or may not
ocdu2, zhd Ehdlhdes bothpvenyy),) Bhiflboqimg apd tvens thitdradt ecero1- 3- 3
4) - Pi peri di n-1- 341- net hanone , ,
 (4- Theesrar ZsubBtidiell” pbfenytd) subSit(tEonpivith the pamp@] dibstimeitaor
sutbtuests, tibleRREiedt 6f shbsdtdtionBriryealioned unless otherwise stated.
(‘4- Fl uor o- phenyl ) 43- (5-cycl openty141,:2, 4] oxadi azol - 3-
y1) pRERRA! cgi'ngbuﬂds'o‘f He proht iaVHE8n are compounds of formula I-A
deﬂi&tggbgléé" (4- Fl uom phenyl)-[1, 2, 4] oxadi azol - 3-y11- pi pe
rrdin- 1 -

y1l) - (6-fluotg-oridi n3-yl) - net hanone
(3,4-Difluoro-phenyl)~A{(®)-345-(4-fluoro-phenyl)-[1,2
, 4] oxadi azol- PiRer 1di - | - met hanone
(3, 5- Di met hyl N _Soxazol M2- yIy={( -&@fluoro-pheny

1)-[1, 2,41oxadi azol - 3- 34] - i/per di n- } -nmet hanone
{(S) -315- (4- Fl uor o- phepyl ) -1 .2
: “‘geri &

q
O

, 2, 41loxadi azol - 3-yi k
| -4-y1)-met hanone
Or phSimasefically ddceptable prltnhyidrates & solveies df sueb cogpgungs Pi Pe
ridin-1-yl)-(2-fluoro-oriclixt- 4-yl)-nethanone
WhHeke®) - 345- (4- Fl uor o- phenyl ) -{1, 2, 4] oxadi azol -3-yl | -pi p
eridin-1-3r1}-(3-fluoro-Pyridin- 4-yl)-nethanone
R;and Rz represent independently hydrogen, -(C;-Cgalkyl, -(C;-Celalkenyl, -
' (Co-Coalkynyl, arylalkyl, heteroarylalkyl, hydroxy, amino,
aminoalkyl, hydroxyalkyl, -(C1-Ce)alkoxy or Ry and R; together can
form a (Cs-Cy)eycloalkyl ring, a carbonyl bond C=0 or-a carbon
double bond;

™~
i n-1R¢1} - (5- met hyl i soxazo

Pand Q are each independently selected and denote a cycloalkyl, a
heterocycloalkyl, an aryl or heteroaryl group of formula

N\ R7 —|-N D
Rs\,[/’l X Ra}l?’l \\ Ry’ﬂ"& Ra/{'_'{“' H(
.
RS e 22 S T
5 Rg

Ra, R4, Rs, Rs, and Ry independently are bydrogen, halogen, -NO,, -

(C1-Coalkyl, ~(Cs-Ce)eycloalkyl, ~Cs-Cy)cycloalkylalkyl, -(Ca-

Ce)alkenyl, -(C2-Cg)alkynyl, halo-(C;-Cg)alkyl,  heteroaryl,
7 ‘



{(S)-3-[5-(4-Fluoro-phenyl)-[1, 2, 4] oxadi azol -3-y1]-p
peridin- 1 -yl1-(5-fluoro-pyridin- 2.11)-nmethanone
{(S) 3- [5 (4- Fluor o- phenyl) 41, 2, 4] oxadi azol - 3- A- pi Per
y1l)-(5-fluoro-oridin- 3-yl)-nethanone
W?é?““’(lﬁ”ﬁ uorophenyl) {345- (5-f1 uor opyri di n- 2 /H5%06/091881
4] oxadi azol - 3-y11- pi peri di n-1y1}-nmet hanone
(S)-(3,4-difluorophenyl)-{345-(5-fluoropyridin-2-yl)4

1,2,4]o0 1Y 1, -OReY LINRERY, HEOGENR 0)NRRo, -
(5" (4 s %&%ﬁ% ﬁ%ﬁg&ﬁ I RRRCONRS ,rsﬂtﬁxwﬁm

o e e

(4- Fl uorPe Sy ﬁ fy{mﬁ%t%’ms t,ﬂfonna gchc

BN e L e

R R
., 2, 4j oxde @@kyl Hi nl -§F1} - math calkyD({Co-Cs-

RS) - 3- (s)amyme@rqarﬂ)g@ms,z 4loxadi azol 3- yl) pi peridin
-1-y1]-(2, 4, 6-trifkoro-phenyl)- netbano

[(S)-3- (K Fm,uﬂumeacwixmp@ﬂ%pwammge& Bk @Fs
n- | - y1] - CQesdlodlityl, i (Ch-ioyeypelpaibylgkyl, ((ﬁaet)dame( Jalkynyl,
(2, 6- Di flalo(@-Csikyl]) -HeteR)oyeloaliyhy rhictiiroard, ylmmmﬂa&w
adi azol - @yMikyt p REYl Ghy rofl wiick isedptienediyesubstituted with 1-5
(2, 5- Di fihaeRddnh eiyoken ¢ON; 36&1506)alk5rld FO-(Co-CHAyR, 4)-(%s-

adi a701-&¥tio HAiWadA)y L& a1y NBI(Co-Ce-alkyl)a,-N((Co-
(2,501 E B eisoy bokalod e e i kit
di azol - 3-y1)~- %I peri d| n- nmet hanone. The present

acid ad %bg (1? gf the Fornula | or
phar maceu al Ty a’ccebt ab’l e carriers or excipients.

. B represents a single bond, -C(0){(Co-Colalkyl-, -C(=0)-(C»-
/ Coalkenyl-, -C(=0)-(Cx-Cojalkynyl-, -C(=0)-O-, -C(=O)NRs-(Co~
Cyalkyl-, -C(=NRg)NRg-8(=0)-(Co-Co)alkyl-, -8(=0)-(Co-Co)alkyl-, -
S(=0)NRs-(Co-Co)alkyl-, C(=NRg)-{(Co-Calkyl-, -C(=NORg)-(Co-
Cpalkyl- or -C(ENORg)NRy-(Co-Co)alkyl-;

I nventi % £k a&eﬂgﬁtﬁ r%ﬁ@seﬁh&ﬁ@ﬁﬁﬁéﬁl&c-@ cepRhatirg)--

Rgand Ry, independenﬂy are as defined above;
J ) represents a single bond, —C(R;1)('R1z) ~O-, -N(Ry1)- or -5-;

Rii1, Ryz independently are hydro gen, -(C;-Cglalkyl, (C3-Cg)cycloalkyl,
{Cs-Cr)oycloalkylalkyl, ~(Cp-Ce)alkenyl, ~(C>-Cg)alkynyl, halo(Cy-
Co)alkyl, heteroaryl, heteroarylalkyl, arylalkyl or aryl; any of which is
optionally substituted with 1-5 independent halogen, -CN, ~Cy-
Coalkyl -O(Co-Coalkyl, -O(Cs-Crieycloalkylalkyl, -Ofaryl), -
Ofheteroaryl),  -N((Co-CoalkyD)((Co-Co)alkyl),-N((Co-Ce)alkyl)((Cs-
~ Cp)eycloalkyl) or —N((Co-Cglatkyl)(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. :

More preferred compounds of the present invennon are compounds of formula
I-B



The present invention relates to a nethod of treating
or preventing a condition in a mammal, i-ncluding a
human, the treatnent or prevention .of which is
affected or. facilitated by the neuronodul atory effe
WOV al | osteric nodul ators and particuf 9¥ deficiss1
positive allosteric nodul ators. The present invention
relates to a nethod useful for treating or preventing
peri pheral and centralcpeﬁvous sygtem di sorders such
as tol erance or dependenge anxrety, depr essi on,
psychiatric dis S-S )Si_s+~ | nfl anmat ory
or neuropat hk parm, nenory |npa|rne Al zheiner's
di sease, ischem a, drug abug d addrction, as
. defined in the attachedrkl ai ns. The present invention
relates to pharnaceutical conpositions which provide
OrphmakoetiticAlOdccttatile Sdkts iy dedtes drsolaates ofsuchnepmesiredst
per unit dose. The conpositions may be adm ni stered
Whiredny suitable route: for exanple orally in the form
~of capsules or tablets, parenterally in the form of

P SR Gt | ONSye Qach NiRIhérABathyt ORIGRH! ¥nd Ndédde: o1 Hcfalkyl, a
onguent s yof rolcg’élb arPéi'yﬂ G Hedrdatyl LRRip 0P fdhn@fa

eye-lotion, recta n“the torm of supposrtorres
The phar rraceutl cal for mul ati ons of the invention nmay

ar ed ent i onal t,.hopls in the =Y, the B~

of th rﬁi‘ ceuti cal ﬂe &tionk Ntyed H\OE

\, /d&end on i red ro f adm n/s't tron e—F
R“The tal dai Ry \df\ee usual ly ra ge'§5 from ab®dut®0. 0 '

- -2000 rrg I\/ETHO)S SYNTHESI S Corrpounds of general

fornul a re b hod novvn t he
of organ ﬁﬁ Efg X@%@? qg Ay, -
fol | owi ng [ s'(g%:" 3' '(Cz"

descri be i t-(¢ eteroaryl

protecti &%&H@Fy |aFSH/e -
are enpl ORhelNBsHoFos NReS0:Ry, %Qﬁ?@ zﬂ%&? Ry - )R«%
gener al ﬁ(FﬁbRpJ §=0):NBsBoi - S(TPRe PO O Ry -GESUPReRo, -
are mani (FROBs.a0r RENMRIR subsiaents ﬁ@@m@d QP’@ﬁHaHY 'fWﬂ
or gani ¢ sybstitversts sue GrelsnedTtoVthe indetvaning alPms o forim bivyclic
Pr ot ect i hefeoemipakyln aylgant deByoirylesing;, whetein Wadheyingt is
Sons) . Tbhptisnally Gufirer subetitiredovitdl -4 indapendentdialogen, -ENag€,;-
of the cogrRynd-OY TRl USOAEv)dyckdalkylakyl, ar-O(aryl), -
readi |y apRadreayD! cOLTSE;)dkylhtys d-O-(C taliaheterddigl, —N((-
sel ecti og @‘s)anrymsc i) as bhe 1 eaq(ER0alkyly(CrCr
condi ti OW 512 &fpst heir execution shall
t

consi stent 'wth € pr épar atl on of conpounds of

formul'a . he CO@R&#E&Q&;B& é@mhmg@% qe;ﬁi@l L o :

represen cﬁc, 1m HI g y Re,.
resol ved rhﬁrél

S enant | F?’éﬂ‘gﬁ 1 0~ {rclo heteroaryl
enant i o T

6 n e @ﬁ sr§-)§1ttﬁed
. - -O-

t b
Ioler {r\?gt i gﬁtb &) %}‘E et % allkkylz,
resul t i nY{GrEsllndiirertrocrsioal 12 i s%epa QC%]EVQ(WE’D

auxi | i ar jubgliteenssicl eaved to provided the pure desrred
enantioners. Alternatively, where the nolecu
cont ai nsDaEp&s Gearfd Horeprssral i B@%b@htﬁcﬁé}anfﬁ%ﬂ“G@iﬂ*“
an aci di €EHW)rReEESHrat-Ogritp- ogS-car boxyl, this
resol uti on may be conveniently performed by
fractional crystallization fromvarious solvents, of
T the sal tspredentshesinglepond) dS(Rf)( Ras) Ab-aNRu)-ton -Hpt i cal
active acid or by other methods known in the
literature, e.g. chiral columm chronat ography.
Resol ution of the final product, an internediate or a
starting material may be perforned by any suitable
nmet hod known in the art as described by Eliel E. L.
Wlen S.H and Mander L.N. (1984) Stereochenistty of
Organi ¢ Conpounds, W/ eylnterscience. Many of the



The primary amide is reacted with a suitable
dehydrating agent such as phosphorus oxychl m de,
thionyl chloride and the like in a suitable solvent
é .g. acetonitrile, pyridine, etc.) or witho

WQH0paHe3S Typi cal |y the reaction proceeds atI":%\T"“”""“"001881
tenperature in the range of roomtenperature up to
the reflirdng terrperature of the solvent, for a tine

in the range. %d )Jag) n,flk%tﬁ,‘a)aﬂ&l,e (eg—t:g)lc&&oa}kyl

eutral 4 d” Bwiich

i hsomggg) hetem i ’%‘C% "”(‘EN]M?}E:}lf
I oxi e S

hydro, %g _ 6 be E%gméyé“ SoryD), -

typi cal | QUsiesrasdds by ~CoalkyD((Cs-
t enper at T)@’Gﬂ@]%’% erature
‘to a tenperature raqge of 70C up to 80C inclusive for
a tinme i Anyhempubeen Dfoxideut 1 hour up to 48 hours
- inclusive (see for exanple Lucca, George V. De; Kim
Thiiprekent imvieatiay indlurdes botiopeisible siBewisgmeys mKl inpfadesmehenty
raddiic edmymiundsIbulviie. itlieidual dEhhtioters d8well 9098; 2411- 2423,
Lil a, Chrlstlne G oanec, Phili ppe; Cadet Laur ence;
Speifi¥dly pratatempoopdsrer , Jean; et al .
nthygg EN, 28; 23; 1998; 4419- 4430 and see:
§ 1 5-tduorbiihekyl)- [ (T2t ToabdiskodB-yllefiberidid=iyi} -
nmﬁéﬂlggoSnggé* g g% and references therein for
R%gﬂggﬁja §!e4-ﬂabmcﬂféﬁy1ty[pﬂ &joxa&]ﬁﬁal-%lggﬁnp&ﬁﬁlﬁd-yl}-

tlve may be converted t

%
?%m SR A o) D R BB 198.
AT S RN b0
o iR R 1 PR Pl
{Sdﬁmmahm T[ég,ﬁisvxaﬁwg@wwm Hro - ygegopyridins2-

yDEmetRenoge cy cl ohexyl - car bodj i mide),.in_ the presence of
{3el5<RiFtusi-phevaed | 2udomadinzol 3-llnypasidimbsy!)-(5-me ihylisoxazol-4-
yDemnetbapmopyl - et hyl amine, in a suitable solvent (e.g.
(Wbiarmhwnybf{wmamlémldﬂ,arﬁd@*ﬁdwaol-B—Yl)—plpendm-
1-yi-Methanateny| f or mani de, di oxane). Typically, a

, {3q&(mmpmenggqm,za@omox wt]mp(qndbeha’ﬂt@rﬁm-eyﬂdm'3"
yhHeWhadter oxy- 7- azabenzotri azol e) nay al so be present
@, Wﬂﬁ&v[ﬁéﬁﬂ) B[ 4xfTtisre-phéiy)-{ E21¢Jowadiado)-Biyilapiparidin-1-y1}-
mdMReeeds at a tenperature in the range of anbient

4 Wbﬁ%&}gﬁs Wfp gﬂd;ﬁOszlL NY, AokaBarob8-y8-iperidid-D-yljhe -

? bout hours up to 12 hours to produce the
a@MEd1 -on
<6 o %Mgﬁlf@yifﬁﬂ??ﬁkﬂﬂ‘?‘em%ﬁ% e
C up [ £
Gl S R eylmgﬁ%ﬂ%ﬁ%
kura
( Q}WW%P&HEW? }S’%hfl 2R Pﬁwﬂd"g‘?‘g ;
. meghan 1999; 120 cycl i
.l o PP B ey yﬁé@i dimEER
mefhapge ation in a tenmperature ran (gf about Cgﬂﬁ&ﬂfto
(2.4 flnorepbenylolB-G-nyirigin-fyl-{ hé 41]%48'@2 P-UhBperi s
methpnoee 5 hours. The product fromthe reaction can he
(3, #<Frfladre ghamyl)- (RS- (z,zbdszmn -plyanvh-1d 2dermdiazelc piipipgddin-1-
yllsmethammeext ract i on, chromat ogr aphy, crystallization,
di stillation, and the |ike. Then, the protecting
‘group PGl is renoved usingiestandard nethods. In the
Schene 1, B is as defined above, X is hal ogen or
hydroxyl ; for exanple the piperidine derivative is

reacted with an aryl or heteroaryl acyl chloride
using nethods that are readily apparent to those




inL (mllilitres) 1A (mcroliters) Hz (Hertz) M
(nolar) LCVS (Liquid Chromat ography Mass Spectrum
Mz (megahertz) BPLC (High Pressure Liquid

Chr omat ogr aphy) mmol (nillinoles) NVR (Nucl &l
W%‘{?ﬁ’é%}lz?gResonance) mm( (M nutes) 1H (pr ot onbCIER46/001881
(ethyl acetate) Na2SO4 (sodi um sul phate) K2CGO3

(pot assi um car bonate) MgSO4 (nagnesi um sul phat e)

@ () ﬁetﬁgg >gat 5 %61‘0%%11}?1%133:4]6%&@1-3%l}ﬁjaéfﬁﬁn—l-yl}-

chl or'of
m
(2.4- Dlﬂuoro—phenyl) {3-[5-(2,4-diflucro-phenyl)-[1,2,4]oxadiazol-3-yi}-piperidin-1-
‘yl}-methanone

(5-Methyl-isoxazol-4-y1)-[3-(5-pyridin-4-y1-[1,2 4}oxadlazol- -yD)-piperidin-1-yl]-

methanone

{6-Fluoro-pyridin-3-y)-{ 3~(5-pyridin-4-yi-{ 1 24}0}&3&&201— -yD-piperidin-1-y1}-

methanone

(4-Fluoro-2-methyl-phenyl)-{3- (5-pyndm—4-yl—[1 2,4Joxadiazol-3-yl)-piperidin-1-y1}-

methanone

(4-Fluoro-2-methyl-phenyl)-{3- [5 -(2-fluoro-phenyl)- [1 2 4]0xad1azol—3—yl]—p1pendm—
1-yI}-methanone

£3-[5~2, 4—D1ﬂuoro-phenyl)—[1 2 4]oxadlazol-3-yl]-p1pendm- -yi}-(5-methyl-

isoxazol-4-yl)-methanone

{3-[5-(2,4-Diflucro-phenyl)-[1,2,4]oxadiazol-3 -yl]—p1per1d1n— ~y1}-(6-fluoro-pyridin-
3-yD)-methanone

(4-Fluoro-phenyl)-[3-(5-phenyl-[1,2,4]oxadiazol-3-yl}-piperidin-1-yl]-methanone

" (4-Fluoro-2-methyl-phenyi)}-{3- [5 ~(4-fluoro-phenyl}-[1,2,4Joxadiazol-3 -yl]—plpendm~
1-y1}-methanone
{3-[5-(4-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-piperidin-1-yl}-(5-methyl-isoxazol-4-

yl)-methanone

(6-Fluoro-pyridin-3-yl)- [3-(5~phenyl—[1 2,4]oxadiazol-3-yl)-piperidin-1-y1]-

methanone

(6-Fluoro-pyridin-3-yl)-[3-(5-thiazol-4-yl-[1,2,4Joxadiazol-3-yl)-piperidin-1 -yl}-

methanone

{3-[5-(2,4-Difluoro-phenyl)-[1,2,4] oxadiazol-3-yl]-piperidin-1-yl} (4 ﬂuoro~2—

methyl-phenyl)-methanone

(3,4-Difluoro-phenyl)- [3-(5-phenyl-[1,2,4]oxadiazol-3-yl)-piperidin-1 -yl]-methanone

(2,4-Difluoro-phenyl)-[3-(5-phenyl-[1,2,4]oxadiazol-3-yl)-piperidin-1-yl}-methanone

(4-Fluoro-2-methyl-phenyl)-[3-(5-phenyl-[1,2,4]oxadiazol- 3-y1)-p1per1d1n- -yi]-

methanone .

(4-Fluoro-phenyl)-[3~(5-cyclopentyl-[1,2,4Joxadiazol-3-y])-piperidin-1-yl}-

methanone
{(8)-3-[5-(4-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-piperidin-1-yl}~(6-flucro-pyridin-

3-yD)-methanone

(3,4-Difluoro-phenyl)-{ (S)-3-[5-(4-fluoro-phenyl)-{1,2,4]oxadiazol-3-yl}-piperidin-1-

yl}-methanone

(3,5-Dimethyl-isoxazol-4-yl)-{(S)-3-[5-(4-fluoro-phenyl)-[1,2 4]oxad1azol— ~yl]-

piperidin-1-yl}-methanone

{(S)-3- [5-(4—F1u’0ro-pheny1)—-[1,2,4}0xadiaz'ol—3-y1]—piperidin—l-y1}~(5"-methy1-

isoxazol-4-yl)-methanone

{(8)-3-[5-(4-Fluoro-phenyl)-{1,2 ,Aloxadiazol-3-yl}-piperidin-1 -yI}-(Z—ﬂuoro—pyndln—

4-yl)-methanone

{(S)-3-[5-(4-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-piperidin-1 -yl}-(3-ﬂuoro-pynd1n-

4-yl}-methanone

{(8)-3-[5-(4-Fluoro-phenyl)-[1,2,4]Joxadiazol-3-yl]-piperidin-1-y1}- (S—ﬂuoro-pyndm- .

2-y[}methanone

{(8)-3-[5-(4-Fluoro-phenyl)-[1,2,4]Joxadiazol-3 -yi]-plpendm- -y1}-(5-fluoro-pyridin-
3-y])-methanone

11



EDClI . HC1 ( 1- 3( Di net hyl ar ni nopr opy1l) - 3-
et hyl car bodi i m de, hydrochloride) EtOH (ethyl
al cohol) NaCH (sodi um hydroxi de) % (percent) h (hour)
DCM édl chl oromet hane) HC1 (hydrochloric aci d%] DIVA

WP a5 B%opy| ethyl amine) n-BuLi (n-butyl|iFhiHiyoepiest
(melting point) THF (tetrahydrofuran) Al |
references to brine refer to a saturated aqueous '

ﬂhbl‘gfhe% Ql‘{g-% G lﬂﬂo?o@%ngﬁltﬁ 121"{13,2 AadiBAS 1 bridin-1-

re expre degrees Cen ade)

ol ARETED @ﬁ#%tgz%’qb#ﬂgm R4 Belde-8H 5P rer s
AR TG L T A L
s %dﬁﬂqqmpbgny@r{-’né? i #s”ﬂ'@tﬁiﬁfo afailth- g 553%3333 11}

mefBaonP be apparent multiplicities and are desjgnat
(4§§u@0@bm¥@r§6) 3- [éﬂmnﬁlé&Mtiﬂ@HwBr[éﬂ)ﬂowazol- -yl]—
pipeyidini whHeethancme( qui nt upl et), m (nmul ti pl e@&@z
(3vieDelupwemheddiH{ (W) ehel5- ¢3hﬁu0&@ﬂ3m¢wﬁgﬂ):bh%lﬁhx ol-fayilhod
piporiditél -gtisméthbacamace 2795 HT M cromass ZQ Col um
 (4\Rtices Shofy §(8)-MES C-8lubmapydidéa-aayl)-[2, 25 oxaliaz6l byl pistesdin-
1-9itishethanbhdi | € phase: A phase = water/CH3CN 95/5 +

1( -3’1@‘)4?&{&%1-2%1 aﬁ xadiaad1 - yibipletidia- 1519-82,4,6 Qi 0idko-phéuyl)-

oﬁbn 5%, 14 mn (A 0% B: 100%, 4-6

ﬁl}lcﬂl/ Q- 1,@qwd1a§ﬂ %%—Eﬂ riliif-1-P9,3 &Mﬂ@r@—pﬁcﬂyl)—

det éction! Waters ot odi ode array 6,

e %%%ﬂ%&%r}menyl) [(S)-3-(5-pyridin-2-yl-[1,2,4]oxadiazol-3-y1)-piperidin-1-y1]-
methanone
(2,5-Difluoro-phenyl)-[(S)-3-(5-pyridin-2-y1-[1,2,4Joxadiazol-3-yl)-piperidin-1-y1]-
methanone

(2,3-Diftuoro-phenyl)-[(S)-3- (S-pyndm-Z—yl—[l 2 Aloxadiazol-3-yl)-piperidin-1-yl]-
methanone. ,

The present invention relates to the pharmaceutically acceptable acid addition salts of
compounds of the formula I or pharmaceutically acceptable carriers or excipients. -

The present invention relates to 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 mGIuRS5 allosteric modulators and
particularly positive allosteric modulators.

The present invention relates to a method useful for treating or preventing peripheral
and central nervous system disorders such as tolerance or dependence, anXlety,
depression, psychiatric disease such as psychosis, inflammatory or neuropathic pain,
memory impairment, Alzheimer’s disease, ischemia, drug abuse a.nd addiction, as
defined in the attached claims.

The -present invention relates to pharmaceutical compositions which provide from
about 0.01 to 1000 mg of the active ingredient per unit dose. The compositions may
be administered by any suitable route: for example orally in the form of capsules or
tablets, parenterally in the form of solutions for injection, topically in the form of
onguents or lotions, ocularly m the form of eye-lotion, rectally in the form of

suppositories.

The phannaoeutical formulations of the invention may be prepared by conventional
methods in the art; the nature of the pharmaceutical composition employed will
depend on the desired route of administration. The total daily dose usually ranges
from about 0.05 — 2000 mg.

12



Met hod B) Waters Alliance 2795 HT M cromass ZQ
Columm Waters XTerra M5 018 (50x4.6 mm 2.5p.m. Flow
rate 1.2 ml/mn. Mbile phase: A phase = water/CH3CN
. 05% TEA, B phase = wat er/ CH3CN &os
W@%@éﬁs 0-0.8 min (A 95% B: 5%, O. 851‘ 20061001881
(A O%BlOO% 3.3-5mn (A 0% B: 10099, 5-5.1
rain (A 95% B: 5% . T= 35C, UV detection: Waters

MEDTGODSI ORI YRTHERIPO6, 200-400nm Method C) Waters
Al'liance 2795 HT M cromass ZQ Colum Waters Symetry

Sond Nma AEELYL o8 RnoviPRi the art of
%ﬁeﬂé%ﬁ&m )Qﬁgngf yﬁm@s@%ﬁ%ﬁmaﬁiﬁe

%%s? scHiHe %" g P o s for'Befki

' Q K i es
CH

b B e h;;mn + ﬁsﬁfc%zr o g
Ymﬁgx & nyoma@%j- %@paups in-
z'é,r (s qﬂngement
staga @f therpORPPdS &%ﬂﬁeﬁﬂw o dfgse ¢
slgBedsin,thy %&ereﬂec@npﬁagrecess e el a8 Befpactien gepdifions an
oglenshtwR axeqition shall he cansigeny,with ﬂ*swpa@tlsn P ispmppypds of
fgomplad; 10099, 7-8 nmt (A 0% B: 100%, 8-8.1 nin
The\cor8ySitnd Bf fBsanla Iimaysbrreptosenied asc Misxiure ph prangomers, which
mgh dodsadsl mta the ©EBjdvaDEutORNAr Separtioness) If faynipstans, a
pRidilarSanpticmeybhigeompdint of fersal @ s Seaingtlat may e prephusd by
adyM¥iiietiis syntiseisuomby dérivafion witlt o chita sexiisnye whem dhe tesulting.
ddktbleoReBPMLBuE i sepaRRdGmllah¢ Matikire froub Ichavedatogrovidat the
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-1-carboxylic acid tert-butyl ester A m xture of
w2 AY@r oxycar bam m doyD- pi peri di ne- 1- car bpg¥is606/001881
acid tertbutyl ester (1 g, 4.1 mmol), 2-fluorobenzoic

acid (574 ng, 4.1 mmol ), HOBT (554 ng, 4.1 mol),
EDCI . HC1 (1.18 g, 6.15 mmol) and dry triethylam ne
TFAL 0395, (A8. BUMBI 2%),n2.0mmin dAoRetrde Bl BOY4)L .0wes (kepts, B
100994 &5.0-8 5infik (AJ0%, BAND0LY)] 961D EARDEYS B 2%)2 061 Librelinr (A
98%'3*%?W&éi&$i@ﬁ%a@eleﬂ'@ﬁ25£%t ion mxture was then
AllMS@PMﬁ&bﬁﬁ&tzml@ﬁﬁM@h sg,mme@@rcw

o5 &%3%?% @g‘gﬂﬂ%‘z e %%jgs"ei repex
0-2 el b o), eAl A,, 6), 8-8.1
ﬁﬁ‘%t@ e b[?\r/ otqckie mg%é(ﬂgo

40 d% organlc ?a er

r.sodi um,sul ate a the s
Syst %r{{\j p‘g CfPElgf %ﬁgﬁﬁg);? quadrupole
(W@tarSD f%@%? lf“ﬁQﬁw EEE:
B st 3 sompoHOBAS B o?%'%’%%"% i = 5‘5“%‘%@“
R ® -8 wpin (.
(A:n@%, BMVEOOGY 1§-1.9uEn (BS0pe,gBy E00%), Z:4n8R0AQ. 953’0 B 5%) uv
det¢dBol AmvéiBadht At omphenyl) - [ 1, 2, 4] oxadi azol - 3-yl | - pi per
i di ne hydrochl ori de To a solution of
All3ddzs fpkcirh wereGakphamydn) dldchidspthpicaiibbao(ESE méthpdsper i di ne
-1- carboxylic acid tert-butyl ester (0.524 g, 1.5
=Nnok4bst oF 116 rekdiiah veed oficorébbyribin-lalechidmatborddhyHEI0.25mm
Makichr QX RBge] Sch e1qﬂategﬂ(%n§ 2294 ¢isailiZ8Cwamd TV hight. ®a6h c6lamn
cm%éﬂogfaﬁhm FoPied oh SiivRET(B10-44000ksheFIRAAt ur e and
Mer g dﬁ)ﬁg dliREmitatRih wasHRriSRhMEH 2 Wachi BUSHIRpBlatsunder

pressure to give the title conpound as a
white solid, which was #?Jf” the next step mnthout
further purlflcatlon reld: quantitative; LCVM5S (RI)

84 n
(4'?153 Py M’%‘a%-%@ﬁ%wafﬂ%?%l%%ﬁ%ﬁ-%ﬁﬁ msn%% 5%&
i azol - 3-yl |- piperidin-|wyl}-nmethanone To a
suspensi on of
3-15-(2-fluoro-ph 2 zol - 3-yl kpi peridin
e hydrochlor|deng;ZﬁZ{%3 g?ﬁﬁnnl! in dry
di chl oronet hane (5 L), triethylam ne (88 uL, 0.63
1 (Aol ) qssisaza%aﬁlﬁ Jpﬁ;reaaﬁeqoaékbo&s}h@adlmr&ﬁﬁyl%ﬂer 0.55
MOY) kAR AT 08 nfl | QO SEhoBf ariGiher REnyl RBIokd B X0.8/ L,
e d b WaA! tr@@na @@Bﬁ{u@ﬁt&f SPCBGElipdrhe3-

83
i€ Aci &fhéﬂl niﬂ'd ﬁ‘aﬁ’ﬁ% ere.
LR

-Hﬁxr

_ a&‘ 9 o kberﬂ vaas
4 f" Pvé%?}“
mk@Qﬁ@gﬁﬁ %ﬁ%ﬁ $‘ gﬁg qwﬁsm%TE
S &%&B‘E‘é Soies qfr;egsgi? i Fpiaogy. whic
Vielh R LM (L syf?ﬁ% o éfMﬁE@#@ é’éet{nZz 25,

conmpound (79 ng) as a white solid. Yield. 47% nap=
1 (Bo- 83C; (Sbﬁ/@mylpemémeﬂrrw oplinardd tert-d Wée(stSﬂ gave

m zPheggi®ras oxyrhinvee (SHVBO, 878 ymmel) wap ajdedgirppiseret 0°C to a
solutibt) of (8)- Z&a(bwnoybmzpeﬁdlﬁ%lkaﬂmym amdltyrt-butswsf@:r @ g 872
mmbb) in dyridiine (20 mll) )unds: Feogen atbshherd After(axing overnight at
rooid, @hparalufe, (diliyl a2dthle; wa &led mpd lhﬂyqlum)maslwﬁﬁle@mﬂl 10%
HCR{A)itned), Ghe phases ke separated and the organics were dried over sodium

suipb4@BAld@vaborated to dryness under reduced pressure.
(2,4-D fluoro-phenyl)-(345-(2-fluoro-Phenyl) 41, 2, 4] ox

adi azol- 3-yl kpi peri di n-1-y#| met hanone The conpound
was prepared follow ng the procedure described in the
Example 3 (F), using

345- (2-ftuoro-phenyl) 41, 2, 4] oxadi azol - 3- 34] - pi peri din
e hydrochloride (prepared as described in the Exanple



Exanpl e 5
(4- Fl uor o- 2- net hyl am no- phenyl ) - {315-(2-fl uoro- phenyl
)41, 2, 4] oxadi azol - 3-y1] - piperidin-I-yl}-nethanone A
woBodd/ 14585 Of PCT/IB2006/001881
345- (2-fl uoro-phenyl) 41, 2, 41oxadi azol - 3-3/ 1] - pi peri di
ne hydrochl oride (51 ng, O 21 mmol, prepared as
described in the Exanple 3 (E)), 41 uor o- 2-
Thethlehpmpoimbwheed fer thcnatt {43 without@u@ier profigatioEDC . HC1
Yie{dd Quaitatie; 32CRISURIY): 443 (RE:tixg] A M (BEW)|ghvemit: THAL
(O 088 nmL,” 0.63 mmol ) in dioxane (10 nL) was stirred
ver nl gf(s) SINLIZAIREREDEMERIA6H)-piRbane - dailagelic acid tert-
leggg sol'vent was evaporated under reduced
r e n IP )rse-éﬁag HPipkagindliLdkikyht hiidwert-Bhty] Ssté¥l() .8 g
1o (3086 iPNABRS 2Wehe, 388 MAMEY in

. Novapbriiad Ghlfer (2diie
pre B]{evtg ¥ :n?at tfﬁ%%ﬁ%&@%gpﬂutﬁ&utté%;
“‘_an% r reu; pragﬁsure gave a cru solid
Yie puantyt ﬁ%o&gﬁ 2; )\gq{gﬁi} ﬁ—% |g§:§elt #ﬁc 844.0.

acetate73to troleu et.h cetate 1:
1 (Q)4- FI uor(gl"é'[ﬁéf' nbﬁi%y‘ﬁ?"a{%‘% l"ia‘ ﬁTPbQ?PG{“ﬁ 1) 4

1,2,4]0 searhogylg acd |cI yl |.- met hati one

wasA obeturmed @3-3 déwegr@a@mld @&P dm‘?-léaﬂﬂm’?%/owd
tert{butyl ester 800birg) 2.05omBoDRT ﬂuorohyszqw oD,
HOBES®)27g @y .05 mumol) 3BOCEHEL 10 fiRes( ﬁ%«?ﬁﬁaﬂm
(0.531 QdL.( dddmuibl)) in. dry7diogane (BHpL) Waszkept k] e(rmpnzma)t ambient
temper@fird dok, 201, 1)ndef . i3Fogesn, atthbdpheres. B feaytion1 mjxturg was then
refi{ghd, fol Bh and tHe7 slokahtl wad lygpodatetDurfdel dgdugdd] pressBreR The mgsidue
wadilted Wit afed (4BHL) ard 38y dostatel(B0)m])] {HR hises Sve(d separated
anddfid drgadic et as Whdhkd sequentially with water (40 mL, twice), Na,COs3 IN
(40 r{g,gk(%) Bnd with brine. The organic layer was dried over sodium sulphate and

WasheHRN 63 Bh&R Waddkh & dikexadiiauotmBwys purifiddehy fash

chr o ).)ﬁ é‘.lﬁc'a [, QuiRYF: nBirdledn chhb/etiFl HBRGR 100 B the pure

tifld epared fol |l ow ng t he procedure

Yieldi 2 2] E&%ilfh th%d SIRYES+ bR meR 180 ni ¢
cmcea tartlngfrom

1(?2)3%8&?@%54 reoééﬁﬁ%fg"ﬂ;%@fr. %, % SO
er [ SropheayD)-T DI BT0A 3 1—p1per1d1ne—
1—0%@@3%"925 i fi?@@%ﬁ%‘%

Vf ac ot gt £
;115?131%:2 N {/@wéam %%ﬁ@}l r” A -
PR AR O RIIPER Q‘Eﬁﬁ’}l ;
un%wwqunmﬁ ﬂ)assuggm & ho g.{,eecompgun ﬁ mgnch Was used
for (HovBg deyith@t Cythey pmsﬁ@!!o%M 1 ; 8. 11 7. P&
Yiehigpantitative( LEMSLRL); 3.03 gin ethqd MB (£5+) gavom/z: 448.0.

111); 4.23 (m 111); 3.80 (m 111); 3.46 (dd, 111);

1 (8. 31 (ddd-Flidrb)sheyIR4(S)-8eld:(4Fuoyo pl@nzﬁ-[@ﬁﬂ]@@it)azolﬁg&
(m  111)gpipide21QN}-mbiibhionel . 68 (m 111). Exanple 7
{310 (2 Fhupessipheny 1)@)-34 544 dact-pirayl)J1,2,4]oxadiazol-3-y1}-

p;pel%ﬁﬂe] BeRlbHEO (114 me] )0.46 Imatp i viry idihk@antthdre (10 mL),

Qi€ 0.9 O'HAA WOtk oAstenRé 2 RBlogide (63 hIOVE.5Bmmol)

Weltg dp% LS afj B8<E rmeﬁaét{bnt MBS 303 BlowedSh Rgarm at room

tem d g&i%& ?2 ﬁﬁﬁégé& aaﬁésghaé the s@gliéh Has then

tre ? g ﬁ st wer se ar e organ]c layer was
Wit 1Y
e’é%%fziﬁ g g Fg
n-sritca

0 3N
fO%‘é?@%ﬁPmé?Egﬁ"EWPm‘* i é‘??&"é‘w ﬁgié(?her/et hyl acetate

§thg]l acetate 7.3)
7:3 to petrol eumether/etHyl acetate 1:1). Yield: 95%
(white gummy solid); LCMS (RT)- 690 min (Method E);
M5 (ES+) gave m z: 357.1.

E




(DMSO-d6), 8 (pPm): 8.58 (s, 1H); 8.08 (ddd, 1H);
7.76 (m 111); 7.53-7.41 (m 211); 4.25 (m 1H); 3.83
(m 1H); 3.45 (dd, 1H); 3.31 (ddd, 1H); 3.20 (ddd,
wdithendeh7 (s, 311); 2.22 (m 111); 2.01- 1. 78cf/B2006/001881
211); 1.65 (m 11!). Exanple 8
(4- Fl uor o- pheny1) 43- (5-t hi azol - 4-y141, 2, 4] oxadi azol - 3
-y1) - pi perl di n-1-y11- nmethanone 8 (A)
Yﬁdi@%’ hhp20t7- H0YG A2 411@sad (@04, 1eOED); THENIS (RTY: i 184 thin

(MefRE B, W (Es@cgaqehﬂtﬁbqtyl ester The conpound
H‘g@ﬁz g]@pltnsleg Ps"@iaeﬁlw & 3P0 lokae@Hj my 3N@d,
325 {ddd, ng >EmT 1H); 2.21
c eridineli-¢ar
(ma% te?]t eﬁii pared as descri bed |ny '

Exanmple 3 (Q)) and th| %ol e-45car boxylic acid.
Purification of the fi & ound was perforned by

flash chr 0 ilic I t . s
(4-Roe PR Ch -t atr phet i A Bt e piperidid v1-

eﬁ@?ﬂe 5.1 min (Mthod A); ES+) gave nr/z: 337.0.

8 (B f} :\%

3-(5-Thi azol -4-y1 1 i peridine

hyt(jrochl oride ymmnd S pz egafed

| owi n )tdﬂe 5&85%1%&&&@%&9&%&%&&&5&@%@ 3

Egi,‘g% %l gps%%m&gggmd 80 68?31 h(@ré%%gﬁbi}% i,

ki i ala;ﬁgﬁ t @szz o
(3‘35 (st sdded gnd Ahey phages Wi%e {%%‘fgﬁ;he o 3 /%i aHCO;

12:*

5HEh
b g

pocsessiTe Pﬁ%rdf figgpopgpound,
wlwlveNq@rue@defﬂuﬂ@ ngBsHIH ut frtheep S usi n
Yidd( pantitativeo LCMS/ (RID); 334 roiedMcthodi A)3 §E=SpL peve %f%

rochl oride (prepared as described in the Exanple 8
2(BB)) and(®-*Cyowoabperiine-1-cirhoxylidacidpent-bhtytestéron of

t hePRasphdruc oxgehlonide (208 e r2f I meol)byasfaddehdropwise at 0°C to a
solatisroeBR) P-cupbuymoyi-piietitina- lg@kbokglic acid terAb@f estdrgiang 2.18
mrd6l})n Minedick (BCHLY WRides nit®gbh dimospiere, LRAE, stcfiM oféiight at
rodPn Inprdture Methiiosbetals wivbadde3tndghy eolttign wab Wathed with 10%
HA 12 ). € 4 Qvere séhaldddiMrid Be eabits weld fiieBovel sodium

ied over
sodiym|sulphetp aad AeEp

sul ﬂéémdev%% 1hi€ld to Ehhess (mde? rédikéd prédsine. 4. 24 (m  111);

ThetifidcdiBoupd Was usbd3er e Aext Sh: m@xoﬁ?ﬁlgthér utificatiohl) ;

Yi Ebmslaﬂ% 448 foik Wiedd h); MSFES O Bavd &) 211.1.

2(C) (R)—3—(N-Hydroxycarbammndoyl)-plperldme-1-carboxyhc acid tert-
butyl ester

A sohtion of (R)-3-cyano-piperidine-1-carboxylic acid tert-butyl ester (457 g,
2.18 mmol) and aqueous hydroxylamine (50% in water, 0.534 mL, 8.72 mmol) in
ethanol (10 mL) was refluxed for 2h. The solvent was evaporated under reduced
pressure to afford the title compound that was used for the next step without further

purification. _
Yield: 80%; LCMS (RT): 2.71 min (Method A); MS (ES+) gave m/z: 244.0.

2({D) (R)-3-[5-(4-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-piperidine-1-
" carboxylic acid tert-butyl ester
A mixture of (R)-3~N-hydroxycarbamimidoyl)-piperidine-1-carboxylic acid
tert-butyl ester (423 mg, 1.74 mmol), 4-fluorobenzoic acid (0.244 g, 1.74 mmol),
HOBT (235 mg, 1.74 mmol), EDCLHCI (500 mg, 2.61 mmol) and dry triethylamine
(0.485 mL, 3.48 mmol) in dry dioxane (5 mL) was kept under stimring at ambient

20



{315- (4- Fl uor o- phenyl) 41, 2, 4] oxaci i avol - 3-y1] - pi peri d

in-1-y1}-(6-fluoro-pyridin-3- yl)-nmethanone N F 9 (A

345- (4- Fl uoro- phenyl) 41, 2, 4] oxadi azol - 3-yl kpi peri di ne
wo népaiexylic acid tert-butyl ester THErB2006/001881

conmpound was prepared follow ng the procedure

described in the Exanple 3 (D) using

3- (N- hydr oxycar bar ai nai doy1) - pi peri di ne- 1- car boxylic
ten@etafurk Ofick -30H] Yhdeg Siirbgenpatepaplete. dEhed emctioh adxture was then
reffeX@d"Rr @h3andGhe sélRsht 4vds| cvasceited nnded reduceld pRgdird. i Thatresidue
wad BilktBe whth Redter AORAY A Wi RO MUBAHLY) Yhd prasdy were separated

&ﬁé%%hﬁﬂ s QRsigidlsk ﬁﬂi Wih YRk (40GM. MRk O fih,CO
?:110 laﬁ (iR R Pﬂg ey I(xﬁ@du d%emoﬁl&&?\ﬂﬂ%g and

the e vg@(lﬁdéra&aéuuﬁf@ @1& that was purified by flash
iy LA ey, g%heeﬂy Holugodia gﬁe%%ce%’cé@?f% ¥
il X{ rll)O ] e Corrpoun S pr epare
Y'etlfgzui?%’}"r | gﬁ’p" EAS S FredRA ). i@f‘sd(ﬂsﬁ) bhe fEsedml e 3

45- (4-f ) I erid
2 Ghet. eg&% A e SRR S e e
describ (A)) Yie % vvh te
solytiopf ’élﬁ-s-[S Z? 4%:(& 1.3 ip e-
—cgq%\ggy%@g:l&ter@ )ester él 00 mg, Og;&gﬁi%%m chlolni'?mg%g) (561].*?[1%,1)‘1;1 1
Gl 4N Hﬁlm@@x@em@@wm ves 2ddefion ACaand) thy r PpeEgeqyas
zll{oweﬂty (ys)a:r(a@t rqu,tsmexpay?w andrstigied for Inah. AAe @ﬂgﬁﬁlﬁ ‘;%s evapgeated
undeo mabost presirgoegive e il ¢cmmongd ehe vihilgceldrehich was used
for disesmaxt steplwithout fiertiex anpifietibn.usi ng 6-f 1 uor o- ni coti ni ¢
Yisdd:i qhastitatives LARMSI(RI): 3.00imde (Mdettiod A); MS (ES+) gave m/z: 248.0.
345- (4-fl uorophenyl) 41, 2, 4] oxadi azol - 3- A- pi peri cline
2 (hydr ochl @tmd@o(g%@ﬁ}u{@mags @eiumiro-pRehyl) 1124¥ okadiapl-2-yH-
(B)). PupipdridialiynnRfhabbie f i E;Ial conmpound MME@{
per tor e d siypeddidd Ubat I(R 3k t(-FRictSEIRORY k e MeNadiazol-3-y1]-
p1p&ﬁcﬁhéj ‘hy 0 ;ﬁét@ 15191%' 29 Wnol) ﬂﬁylaégomh%né RE) iml),
3 ﬂﬁ@ﬁo@eﬁi& i cﬁ fide (411 NM%S

ged Y %, arm at
Wl ) ; %‘% ies%?

.‘ Tlé “3 . dzs%hen
: ;;éf : oi 2(97 (;Sz’ yi‘fvl?;s

E AR T o Al A
tog papt 8 aﬁw BWICHE

0
Yl%sﬂr“/éabsfllﬁﬁ-ﬂ% LTI (oo nRleO: TicRas @r: 7.17
mirBQdethad E); S @ﬂdﬂ@ﬁ‘ﬂm?@@ 11] oxadl azol - 3-y1] - pi peridin
YH2IMIR dDMS0-dg), 8 €prim): 8(4r(dd, 248; U668-GrI%ed 48y, T2 (ddx2Hp 424
(m,AH)B}.B1 gl 18);4-40 (AU B9200d (m, 1) 2.4 (mPik);fli%%ak.V6 (m,
2pr1 g4, fitmal conpound was performed by trituration
‘Wi th diisopropylether. 26 _

Example 3

('3 ,A-Difluoro-phenyl)-{3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yi}-
methanone

3(A) 3-Carbamoyl-piperidine-1-carboxylic acid tert-butyl ester
Triethylamine (0.96 mL, 6.89 mmol) and then ethyl chloroformate (0.69 mL,

7.23 mmol) were added dropwise at 0°C to a solution of I-Boc-piperidine-3-
21



Yield: 81% (white solid); np= 149-152C, LCMS (RT).
7.42 mn (Method E); M5 (ES+) gave tn/z: 388. 1.
1H NVR (DVBO-d6), 8 (ppm): 8.14 (dd, 2H); 7.50-7.39
wd foe/fdRss 7. 27 (n, 1H); 4.21 (n, 1H); 3.79 (p mﬂzhﬁsmmsﬂ
3.41 (dd, 1H); 3.27 (ddd, 1H); 3.18 (ddd, 111); 2.2
(m 111): 1.92 (n, 114); 1.82 (m 1H): 1.65 (m 111)
Exanmpl e 11
carbdxsfcuacid- (hih ] ) 6.88-fimeyin ehlerdfonnd 4010 2md)nwadirapidiogen
atr@osyigre. ph frerrstiching- 10 nlnkat 98C iKY (s Dad bubb{ed)inio the solution for
1h3TlibreRytiortinbictie Wilad kheh, dikedadlirean terdpetdthirepiop 8hj orieaHCO;
(aqf W30kl Gna Ghél pheks Wk Ydpafiidde IThEh@gatehedn vanaiied over.
socﬁﬁ:ﬁﬁ:@lpﬁgtefaﬁh E%o?ﬁeli NRlePfAGeAYTresstiR 16 hffBRkhe Kitlk Bémpound,
x ?ﬁi%'aﬁtge@fo@ Be ﬂ%i)tsﬂ vnt%cggﬁ further p urlﬁcgﬁ%n ks v aiBayd
' s 420.0.
Y‘a%.%*ter?@éu@"’ﬁ OsPer ¢ pre)é%?%%&é%? S
anpl e %93 33 10 ﬁ'cgﬁa £ £ RAHhy1%s
(EE%% ﬁ Sadﬁgfi%b%g aP¥C 1o

a sg\u -car »p On—l-SI '1{9%%311 1d iestirc%és g, 6.89

X ne
e t at
perature € & a];tenwas ded and.'the leugon %vas Washed)g gl% 0%

Shelted) Seg aiepzrawgcgd Puanies pigre gipd gy sodivm
e samPeRied o dryness pader PESS¥Es prepar ed
Th¢ Hile eppryng s predderthe sogstprvigoyt bealifit e 3
Yiql¢)quanizpfiyes g CMHRT): 4.48 min (Method A); MS (ES+) gave m/z 211.1.
3-(5-pyridin-2-yl41, 2, 4] oxadi azol - 3-y1) - plﬁerldlne 1-
3 (€ar boxy| 3-NdEiddoxysababinidbylsineridined eqpthosplliqscid tert-butyl
descri beebtirn Exanrile 11 (A)). Yield: quantitative
( whistselytioneé 8 )cyatdsSpiBeridRhe-1-cArbdylin avid felttui efer (IMSe, 6.89
mnfdEend sgavas ydroxBhide (50%(if)water, 1.7 mL, 27.5 mmol) in ethanol (15
mIf4wdd tefloRed fan3hl ) Pid- {dbvepy rviadi évapeniitd lnnderdcduesdi pasdurds3to
afford Hhe @l P@imipdund thkt Whdasel fanbaext step witheutconie pacdfivasn,
Yz@Ed)l( Qﬁé{i{ﬁﬂ%&? %:m (OD)t D91 BiiR OoEMbe AJERISI(ERepgave ni/Re44.0.
anpl e usi ng

3- R -
2y oCk i AEGpaT i 20 Geceti 624 En P Chanpl e

Om

11 4 G & (NHOROE RULbtib Ad%ert-
bmggssté;;i ORI, Ao s L’hmmﬁ? (554
|EF§: B4% \?\Eggféqgo - 1{5 1%& \ 232
m@ g g e ij;‘ ke e
soly fﬁt}'@g@%ﬁ q:Der e y ) fed wate:
(407111 }3 yethy tai:54(4ggn thelﬁ es Weng-se te qjgiyer
was| pfshe S%lelgzﬁ%zhf )!Tﬂ %sém een 1 ez WCQfH (féei@a
with bripe. The graanic lﬂq)was ied over sodlum sulphate and the solvent was

removed under vacuum to give a residue that was punﬁed by flash chromatography
(silica gel, eluent: petroleum ether/ethyl acetate 9:1) to give the pure fitle compound
(524 mg).

Yield: 35%; LCMS (RT): 6.48 min (Method A); MS (ES+) gave m/z: 370.0.

3 (E) 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl}-piperidine hydrochloride
To a solution of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-piperidine-1-
carboxylic acid tert-butyl ester (0.524 g, 1.5 mmol) in dichioromethane (5 mL), 1.5
ml, of 4N HCl (dioxane solution) were added at 0°C and the reaction mixture was
allowed to warm at room temperaiure and stirred for 1.5h. The solvent was evaporated
under reduced pressure to give the title compound as a white solid, which was used
for the next step without fiurther purification.
Yield: quantitative; LCMS (RT): 2.84 min (Method A); MS (ES+) gave m/z: 248.0.
22



Exanpl e 12
(6- Fl uoro-pyridin-3-yl1)43-(5-pyridin-2-y111, 2, 4] oxad
azol - 3-yl1) -pi peridin-1-y1l1l- methanone -?)F The
woReand was prepared fol | owing the procedup@rsaoesnoisst
described in the Exanple 5, using 6-fluoro-nicotinic
acid as acid of choice and 2-(3-piperidin-3-yl-
[1, 2, 4] oxadi azol -5-y1) - pyri di ne di hydrochl ori de
(prepared as described in the Exanple 11 58)).
3 (F?vur i i ceg i-oifladrotphenyl)-(B[5-Qafipmopbienids] piaradiaeat-30y]-
| ash cheAahogyiaphethabnsi | i ca gel (eluent: hexane:
ACH 53 ﬂensi?éi?gjfd;3—[5@/41(1@1*@)‘-13@11?19’4[1,ﬂﬂ]omm’i‘?%‘mﬁ@_@?dme
hy Ggféﬁ& 1 mB. (781 Hnkbl{ Medrh GebhRyrombiBar{eRS il aniathyhimine (88

oyl TH{dPRI) (65 §u13 1.4 Minmbt) weid. Blded

gr% ‘ ﬁ- i 9&% “3:;§ aﬁ@wécﬂgo vgii)zit rdor® &nfpeiure and

R il et el
] e sepatgte ic WS wash segubntly wi

]i% gl Fﬁs Es)ig;%% m%i ﬁL §), B veklikied B¥8N4,80,

i by flash
and gyapopagedy ygdey %ﬁh@ }%‘%1 o, opde  was putliicq | o
sy les i) okt AR s e
ttle(cayppo 1) BF Olfheny) ) 41, 2 41oxadi -3 ) KR .
Vielsou ¥ mo- 0 BEEbBEMS B0 7 A s B ME s shd Bl
3881lhe conmpound was prepared foll ow ng_the Broce ur?D_
TH-NRR (DRISO-dg), & (remEx& A ds, 3E:0) 7uénnldD; 7.5 -7.38 (m, 4H); 7.27
(m, JEN DY (0 0N Ar7BAm, WHIGYD) (I8 Pk BBl W e dBo% ¢l (> 1HD):
2.00.¢ 176 dne2HRUles(nedHRr (prepared as described in

Exanmple 3 (C)) and 2, 4-difl uoro-benzoic acid.

Purification of the fiEBhmppound was perforned by
. flash chromat ography on silica gel (eluent AcOEt: "

b 13X §b FuoRPHhdngDI 004 @adiaad!h3-y 1] pipBdinR -y} -
fﬁfg’; efoll?]%é},%b{ts?%g A, N%Iq ( EI%E) ggve rn/z: 366.0. 13
-[5-(2,4-D'f|uoro-phenyh}4 , 2, 41oxadi azol - 3-yl Epi

peri di ne hydrochl oride The=conpound was

prepared fol |l ow ng: t henpr ue%cribed in the

Exanple 3 (E) star in=§£r§§j5

345- (2, 4-di f | uor* eny1) 4172, 41oxadi azol - 3- y1] -

pi pericline- | -cafboxylic acid tert-putyl e ter1 3
The pmepand was pregersd follnwdng themregege describag in ©p Lxgmple @}
" usieglant B{é{zmﬂeommhbnﬁ)—bb%ﬂ]@ﬂmlhqpyg e_:% och101:1 e
(préphteidhadl dagoribd it BEe \Exgmple A £) 286 2yt-difluorobenzoyl chloride.
Purification of the final compound was performed by flash chromatography on silica

el (eluent: AcOEt, hexane 5:5) .

gﬁegd: quantitative (white gummy solid); LCMS (RT): .7.62 min (Method E); MS
(ES+) gave m/z: 388.1.
I NMR (DMSO-dg), 8 (ppm): 8.08 (m, 1H); 7.75 (m, 1H); 7.52-741 (m, 3H); 7.22
(dd, 1H); 7.12 (dd, 1H); 4.53 (m br, 1H); 3.89 (m br, 1H); 3.42 (m, 1H); 3.27 (m, 1H);
3.17 (m, 1H); 2.22 (m, 1H); 2.02-1.77 (m, 2H); 1.62 (m, 1H).

Example 5

(4-Fluoro-2-methylamino-phenyl)-{3-[5-(2-fluoro -phenyl)-[1,2,4]oxadiazol-3-yl}-

piperidin-1-yl}-methanone
H
0
F ’W@F
Ei/ ;‘N



13

(O {345-(2,4-Di fluoro-phenyl)4l, 2, 4] oxadi azol - 3-yl kpi

peridin-1-y11-(4- fluoro-phenyl)-nethanone The
weRPRynd was prepared foll owi ng the proceduperis2006/001881

described in the Exanple 3 (F) starting from

345- (2, 4-di fl uoro-phenyl) 41, 2, 4] oxadi azol - 3-yl k

pi peridi ne hydrochl oride (prepared as descri kig%ri gl }
A nilrEof S5« 23Bofaphenstid 1.2,4 1oaiaaploty dig | hyfrqghloride
(51 Rug,i D¢ aminwh, pleparh@ &5 deserikednizo thed Bramrise? fEDmddilpgro-2-
methylasmocdivnpointott @Shngo0.25i minsd), FIPCIIECL D mee G2 mimob),
HOBEX20)81010.3] mnYolphsit TEAYS.08%inle 063 Immipl) imdioxarg €t mLywgs
stirredRbyerniti aftkdont MeigeeturE) (ndebnitiege) atysnspharh. TIBa®Ivent was
evapdratiinddVelidced %ﬁu&e( PidesidBe Was dildidd withlvater (5 mL) and
ethyl -aedaté- (48 oI, thlpbhies fwekd séysitled dddljhe ofgRi laget, walWjshed
i %Izé@b ML 32 Sdebynd kitikd over NASOdd dSvapdradion of the solvent
3 j](e%%s wavd B crude 4dtid that Waslpurified ¥§-flasi éhromatography
ji!

_ & ga |

ot g%%ﬁﬁ%?’fff%@%‘i‘%%ﬁﬁ?%@;hﬂ 5% 5eath B0
P PEl T flb-oh P8R 2k GG olohenyl)-[1,2,4]oxadiazol-3-y1]-

pipel ﬁ%‘é{% @agl‘gbnﬁ‘%?@‘%gj E%E%?ﬁﬁ%ﬁhﬁzdjg (_%QL )- %ﬁa%oe 3 Eégj B

Yieldr d BloFlges (HE *E&%ﬁ %z'cet?ﬁlr ‘;d‘@esocr i’bed I'n %g %

399@xarrpl e 3 (D) _usi o
: ;g ( ;7.5._2-7 'y ?CZ‘OG_
Igfleggﬁgﬁ% %&%ﬁ i 1),

(ddatily & (FS% &&??Ig%ﬁgﬁ%@ﬂ%}
e (et %ﬂf‘g[ h9T4 7543

Purification of the final conpound was perfornmed by
flash chromat ogr aphy orfExefmpl gel (eluent AcOahexane
4:6). Yield: 44% (white solid); LCVM5S (RI): 5.27 min
{3-5Meti1eskoAhen B 1, ESloxadjaxcd-3rd hpip8ddind -y} ~fluoro-pyridin-2-
yl)-tBlidnér Pi periclin-3-yl11, 2, 41oxadi azol - 5-y1)-pyridin
e &hydrochl ori de The c d was prepared

follow ng the procgduse de I'Redrth the Exanple 3

(E) starting from s N

3-(5-pyridin-4-yl 2, 21] 0 i azol - 3-y1) - pi peri di ne-1-

carboxylic acid tefFt-butyl ester (prepared as
Thedesmycvind dwasnprspaed falloying iye) provedaredesgribad; it e Fraowle S,
usifghiiflverquinatieic) seid @vBhe( Rid of ohage midh ngﬁ@erﬁmn,&)rl?_-@éi_uom-
phefriAST) 2 gaosadizhol-Rgll-piperidihe hydrochloride (prepared as described in the
Exduplé 43 HiEyor Purftivationl Jof 3the Sfipalr catipouhdy was rerfafresda i aflesh
chrbmaoYhbhP bR Sitics ip8l- (cliep deaditdtafromepetroleum cther/ethyl acetate 7:3
to petroleum ether/ethyl acetate 1:1). ‘
Yield: quantitative (white gummy solid); LCMS (RT): 7.07 min (Method E); MS
(ES+) gave m/z: 371.2.
TH-NMR (DMSO-dg), 3 (ppm): 8.31 (m, 1H); 8.11-7.99 (m, 2H); 7.75 (m, 1H); 7.51-
7.41 (m, 2H); 7.21 (dd, 1H); 4.23 (m, 1H); 3.80 (m, 1H); 3.46 (dd, 1H); 3.31 (ddd,
1H); 3.24 (ddd, 1H); 2.22 (m, 1H); 1.94 (m, 1H); 1.82 (m, 11I); 1.68 (m, 1H).

Example 7

{3-[5-(2-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl}-pip eridin-1-y1}~(5-methyl-isoxazol-4-

yl}-methanone
o
o-N N
N
é)“n)‘{)

24
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The conpound was prepared foll ow ng the procedure

described in the Exanple 3 (F), using

4- (3-pi peridin-3-y141, 2, 4] oxadi azol - 5-y1) - pyri di ne
wodnseHRsRl oride (prepared as described in thpcFidiRloBiss:

14 (B)) and 4-fluorobenzoyl chloride. Purification of

the final conpound was perforned by flash

chromat ography on silica gel (eluent: hexane: ACCEt
Th3:compoundYived grepaindofollbwving tho pragpdurensiedetibed 30 Ghe EguBple 5
usiiR5)hethylAsoxarsle-dNatbuasliEcid MSihé BSid)of ghviee podstadimg fibm 3-
[5 HENYR IR 42 4| Skalliapsl)3-yI3pibéridie Byidipehldridd? (prbpared as

ibdd inthd B e 34E}) Purfticaod sfthe Aadl kombodisl w48 peitbinhed by

ﬂaﬁx %ﬁro@ﬂﬁomoﬁg shiga( g, (chabdy) %ra diedtt - Borh4pdiftlevdi)cther/ethyl
ac&atgiﬁ 3(tmpe etheOn a%&a(em :)2H) ; 1.65 (m 111).

lid); LCMS (RT 6901‘nm Method E); MS (ES+) gave
Evfy uo% %g%yb (3- ((5 |)oyr| di n- (4 y141, )2 4] g%(a)lga

%’gﬁ' e T s

59[?1%1782(%]2&& Sa%llfg y1) - pyridine

d| hydrochl ori de (prepared a gescrl bed in the Exanple
14 (B)) and 3, 4- dlfluorg’baé‘i‘@?) | chloride.
Purification of the final conpound was_ perforned by
{(4Flugshphenybrid( S eriagehy -8l @4%9"@@%‘&3 Yispiperitin-nglane:
meti@kb®: 7). Yield: 45% (white solid); np = 132-134C,

LCMS (RI): 5.96 m tthod Ef; M5 (ES+) gave mlz:
371.1. 1H NWR ( d6é 8.87 (d, 211); 7.96
(d, 211); 7.45 (in, 2H) ( n); 4.22 (m 111);

3.78 (m 1H); 3.43 (dd, 111); 3.33-3.17 (m 211);
8 @22 %ghl’hxazol-g y11[17264]€)23d132|_? 3-yb-p1per£cfﬂe—1‘l' %A%Othc acid

24DfTeEFd%’J&IH*8¥1 43- r|d| -4-y141, 2, 41oxadi a
: ihaggrﬁ ﬁ&‘ishﬁe) (?0,1113 o PRGBS SRl e
Exameb wHE B hgdoREe Faléf‘é"@ﬁ e tert-
butyk avipn @repaert)as dgsarivg d in Example 3 (C)) and thlazole-4-car oxylic acid.
Purifigagiop o & ﬁnahcgm qumi wzaszqea&eamda%ﬂa@-gh{gmﬁ%%%@ silica
ge]i{yhllﬂﬁo"m(%ﬁtlf{ﬁ;w(l fé}aared as described in the Exanp
Yidd: 335 fccdeless oil1 M (RBe fdopin Gvieted A% MS ESD Bave e
33RPArification of the final conpound was perfornmed by
flash chromat ography on silica gel (eluent: hexane:
8 BLOEL  3: 3)5-Thiakel-4-yiPih 1 4lokddiazebByt)ypiperjlaiedidi@hioride
L CMBhé RlokipobndB Svas prephet histlowjng M (rSt¢durgadescribie: in the
Ex@hplel3 (By- YRag BNGR 316)-thisBol-PPIIL,2 BloRAdihghl-330kpiperfdifs 1 -
catbfxHoackihdnt-b léﬁer((ﬁﬂ* ared bD desdribdd if Bespie BIA)) 7. 13

vidid< tlt%.alq‘é SW it B 0\?_{9{) 'L%I\JI'?"_")S(RQF?'n p%éilg_r)ﬂhk{g/leé%ow( A),a\fﬁil S+)

ZJ%'% 1. 707 (in, 211) 1.62 (m 111). Exanple 17

5 ety %?%é?az%%%l- e

(0)4 ad| a o eriar ; %9
Th oun I e% o o c?e (Pnb%ﬁ H{e ample 3 (F)
core:sa@wm Wé’aSlBeI(CBﬁn)eda}H’dg%hA w‘e&faa ﬁ%o%} cacﬁ?loﬁﬂ %&t AcOES,

hexagetildcati on of the final compound was perforne
Yiel et Gt iigl maph 2850 EMPLAIges. L B CHelbag 6 MO (ESH

gateanandsant.3) . 30

I-NMR (DMSO-dg), 8 (ppm): 9.32 (d, 1H); 8.71 (d, 1H); 7.48 (44, 2H); 7.23 (d4,
OH); 424 (m, 1H); 3.82 (m, 1H); 3.39 (dd, 1H); 3.29-3.11 (m, 2H); 2.22 (m, 1H);
1.99-1.77 (wa, 2H); 1.64 (m, 1H).

23



Yield: 70% (white solid); np= 91C, LCVM5 (RT): 7.37
mn (Method E); M5 (ES+) gave nfz: 406.1. 311-NWR
(DVMBSO-d6), 8 (ppm: 8.15 (ddd, 111); 7.54-7.40 (m

W@ﬂﬂﬁéfus?ssw 7.24 (in, 2H); 4.21 (m 1H; 3. 79C'ffm200uﬂ}91881
2 (dd., 1H); 3. 33-3. 14 (n, 2H); 2.21 (m 1H)
1 99 1.76 (ill, 211); 1.66 (m 111).
Exanpl e 18
(2, 4-Di f1 uor o- pheny1) - {Ea(@eapé%!?fl uor o- pheny1) 41, 2, 4] ox
adi azol - 3-y1] - pi peridi n-1-yl | net hanone The conpound
{3-[leéH-Pinereaphenyl)-bl E,éhxagtazoié qd]l-pxped@mé-ﬂét{&ﬁubmyrxdm -Bre
y-ethmpbee 3 (F), using
345- (4-f1 uoro- pheny) 4172 4] oxadi azol - 3-y11-pi peridin
e hydrochl oride F( i bed in the Exanple
9 (B)) and 2, 4-difluorobenzo lhI ride. Purification
of the final compound was perforrﬂe Foy trituration
9 (A th di isUp@diyometieny])-1i.2AtxadiagelGvil]-pipesidine-dicarbonplic
137- 139QGeidiaBulyREjter 7. 37 min (Method E); MS (ES+)
gavEhe @bmpowid8whs fréparedMRIGENEChd Gproc&iut pleparibBd 1i8 the
Exe(nﬁple 3KD) udind 3-((WRydradybhrbathidRlofMRpipkiiding- | Zcaftibxiylid acid tert-
utfildster g dadald dedelibdd if . BQndgle Br (O)) kg ; 4-BuSObéFoler acid.
Pur&ﬂe&ﬁmn o) coldpbhind Jvad PetfBrmell )ﬂasﬁ cﬂ%lﬂa?ogrélph Jon silica
gel lé’éatb@MMédmé 191-1. 77, (m 211) 1.63 (n,

Yiekdk 4104 D; LCMS (R thod D); MS (ES+ m/
3i612 4- D%%I ugr%l)phenyl) { 45 (2, 4@%?“ uo?o ph(éinylgave “

41oxadi azol - 3-y11- pi peri di n- | y1} - met hanone The

9 (E%O”pgluggd_fﬁﬂ Iﬂr&%%(%?? )g og-‘r%fﬁgﬁlﬁo%l ghydrlo%chnllontg:
4.~ g 3- clp cﬁne-
X%H;Ef V%Pr) R e % &aﬁ&%m

L-ash chromat ography on silica gel (eluent AcOEt:

hexane 1:3 Yield: 74% (white solid); np=101 C, LCMS
9(QRT): 7.3 Sﬁﬂﬁh{whwl 225 ﬂexq@g@)% Hv@p@ralnrl-ylﬂo@ 1,
1H NVR (fosepxtlin-35l-methipnom®, 15 . 7.45-7.41

( mTHe1 ¢ympaund 3wasl defeparad] JpllRRiBe ( dproq ye described dadthe
Exariply 5 ubirigd 6flwolyr-nicatific a8idoas (hen dsid of thoice 3nd B- [p'rffi»-ﬂuoro—
phedyl)-{1,34 R&kadinzol-Biyl}-pip8ridine hyirodhipride2(pRepaledh as Mtddiibed in the
Exaznpgdd 9 [B)]./Puticatid §f thé fiadl dompotdd yvas performpd by Bfturation with
diisoBropfdtidap. - | soxazol - 4-y1) 43- (5-pyridin-4-y141, 2, 41oxad
YleldaZiQ% @vhiitk)soBd P @ip=di NH-134°Cy L]CMSTSRmaramemiﬁﬁmemwﬁmds

ga‘,@rng@ag';qq foI I oW ng the procedure described in the
94@;&&, 9H§~ 6 Ry 1HE 7agigh,
2H)a§ 284l 3@% ( 3 3], (ddd, 1H); 3.21

3.
(dd 1%\5 @és@% i nx—{)he Exanpl e

14 (B)) Purlfl catl on ]gf t% él nal corrpound was
performed by flash chr #phy on silica gel

@3 4(]Sjﬂlfllgrrf])t—ph ?13( ?9 P[S~(4 oro—p en 0)-[1,2,4]oxadiazol-3-yl]-piperidin-1-y1}-

methanone

The compound was prepared following the procedure descnbed in the Example 3 (F),

using 3-[5-(4-fluoro-phenyl)-[1,2.4]Joxadiazol-3-yl]-piperidine hydrochloride

(prepared as described in the Example 9 (B)) and 3,4-difluorobenzoyl chloride.

Purification of the final compoumnd was performed by frituration with diisopropylether.
26



Yield: 55% (off-white solid); LCMS (RT): 5.32 mn
(Method E); M5 (ESt+) gave rn/z: 340.1. 111-NWR
(DVMBO-d6), 8 (ppm: 8.88 (d, 21-1); 8.58 (s, 1H);

W(Yzoﬁafzz(zi’ss 211); 4.26 (m 111); 3.83 (m 111)PC€7D£2§06/001881
d, 113): 3.31 (ddd, 111): 3.22 (ddd, 111)’

311) 2.22 (m 111); 1.96 (m 11); 1.85 (in, 111)
« 1.65 (in, 111). Exanple 21
Yi¢l6:- H% qwhip yolid)] mp3- 0143 SLENISI (KN A4Y btk ,(RettodXE) MS
(E&z)cgaVSnyﬂapspendr n-1 -yll- methanone N F The conpound
1I—I Qbpa 818 (dhe2my; 9oRdLs € (H R 7R9dn, NEY:Ne21
‘ @Ql@d& |I‘H§Ir 92‘7‘((&93?, hA;C3. P@[d@ldaﬁﬂji%ﬁ 1H);

199 ¢ % PQS 3-pi peridin-3-y
r1{{%‘2 FT}oxa azﬁ) g) pyridi ne di hydrochl or| de

(prepared as descrl bed ¢ x?mi) e {Example 14 (B)).
Purification of the fina orrpound was perforned by

BT P AR Ot A bty B el M

g
E@%“e( RT). 5 38 mn; (I\/%thpod E); M5 (ES+) gave nak:

354.1. H NVR ( 8 (p 8.87 (d, 2H: 8.31
(m 113); 8. 03 (d m)\qiik.* 721 (dd, 1H);
4 25 (in, 111): 3.80 (in, 7 (dd 111);
7-3. 24-(4- 213112, piperidmel N id
)gz o fgg ﬁieﬁ% [( mﬁ@%iaﬁli;:ﬁzoﬂéi-gﬁr)rgx%nzz elMtarBddlic  aci

Thé orhp diﬁﬁ%% beRY W GoteuRyddsdivda4n ﬂﬂe@xa%.pfelm))
usi '@%ﬁ )zargérﬂﬁﬁlﬂ 1 len&ﬂl C1 G bIB AN Cacid hl%rtubutyl ester

il e
Ylegg % E%raﬂess% £GMs, Rt z%@rme%ow M r%s-w gave m/z

hydrochl ori de (prepared as described in the Exanple
I:)Urlfl atj on_of thefl | oun
@r for rre*od(sb ‘g%‘ thﬂ &’FHP %YB,P @gayﬁqchlonde

(el E@ncomﬁe% &Vas \propar owms. eq Pf%vﬂﬁs’%@eéuwe
Exaeple f ;(F} chginerfipm 5- @@Wﬁ# Wetlvb perihingal
carpeyylic a@éieﬁbuthﬂm@wﬁ bedsn mwgée 18 (8% (d,

Yiepd: 1quantitatiee (vhitsr poveder) .LCM 1, 0.1 min (¥iethpdeAl V$ (ES)

gav21l/p;23.81 (m br, 111); 4. 02 (i n br, 111); 3.41 (dd,
111); 3.29-3.10 (in, 211); 2.23 (s, 311); 2.19 (m
11411); 1. @Floro-phidyl)-[3H(5ASyridin-2y1-1),2,4JoxBiatdl+3- Ik pippridin-
Exanpl e R3l]-methanone
(4- Thel @bRpauite twik| pilebesy ibHidihl- (he- blodedude pdeeaibli i, Zhe
Exanfpl@xadi az@): 3- ¥ding pI RES ipihefidmyd - [1TE4J0RMRAR1-5-y1)-pyridine
dihydrochloride (prepared as described in the Example 11 (B)) and 4-fluorobenzoyl
chloride. Purification of the final compound was performed by flash chromatography
on silica gel (eluent: hexane: ACOEL 3:7).
Yield: 64% (white solid); mp= 126-129°C; LCMS (RT): 6.23 min (Method E); MS
(ES+) gave m/z: 353.1.
- 'HNMR (DMSO-dg), 8 (ppm): 8.81 (m, 1H); 8.17 (m, 1H); 8.07 (ddd, 1H); 7.68
(ddd, 1H); 7.47 (dd, 2H); 7.23 (dd, 2H); 4.25 (m, 1H); 3.83 (m, 1H); 3.42 (dd, 1H);
3.30-3.14 (m, 2H); 2.23 (m, 1H); 2.00-1.78 (m, 2H); 1.65 (m, 1H).
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The conpound was prepared foll ow ng the procedure

described in the Exanple 5, using

4-fl uoro-2-met hyl -benzoic acid as the acid of choice
wERRe/p4334st i ng from 345-

(2-fluorophenyl)41, 2, 41oxadi azol - 3- ylkplperll’gprl?gezm}ﬁm&w81

hydr ochl ori de (prepared as described in the Exanple 3

(E)). Purification of the final conpound was

perfornmed by flash chr @xaiplriphy on silica ge

(el uent gradient: fron1petroleun1ether/ethy| acetate

(6-FTudrd-Pyii-5 Gl [ltz) qiyliﬁaid 1.2 aﬁﬁacﬂiﬂ-z—yl))plpéﬁcﬁhd.ﬁ]ﬁ%

mefiaabur | ess oi (RT .8 min (Mthod E);
(ESt+) gave rn/z: 10~N 11- NIVR (DVMSO-d6,), 5 (ppn)
8.07 (m 111); 7. 5\ -7.39 (n, 211);
7.22 (m 1H); 7.1 é“( .36 (mbr, 111);

3.78 (mbr, 111); 3. 40 (dd, 111)N F27- 3.08 (n,
The eotppoundyway prep@ed Yollowing therprovedure desogiber mgthej Bxample 5,
usipg 1)5~ﬂ1pr®@1091m10111g & anpfle of4 choice and 2-(3-piperidin-3 -yl—
[1.2.8kzadigzol-SBilFpyritine pdlhm()mql’,l@ Apeperdd azo| dSesilidd- pnpehe
Exarhple nt 11 -1 -Rubifinsiduy bf she dnal -cémpiyndretab gpeofoemdddy flash
duﬁmmm@umﬁymmﬁﬁadg@@ﬂﬁdﬂﬂﬁkhﬁm@ﬂﬁﬂﬁﬁéﬂprocedure
Yield:s30% lp@bitd sbliditempx anPl126%; UEVY (RT): 5.78 min (Method E); MS

S;wgﬁgmﬂzg§@xazole 4- car boxylic aC|d as acid of

IH— ®MEO-a) 3" (phst 803y, 8 32( H); 8.18 (4, 1H); 8.05 (m,
e
at

2 ﬁﬁff’z yiﬁ{}lb??fb q ‘&9&’@& ‘i‘@’i-
H??lﬂfg%gf% gl

) q@’c]hg r1| co un

performed by flash chr t phy on silica geI
(eluent AcCEt : hexane %ga 0'g\}lgeld 46@6(mh|te solid);

o Rl R o A St B o

0111?11) 8.16 (n, 1H) 7 50 (ddd 111) 7.33 (ddd,

111); 4.25 (m 11 (m 3.44 (dd, 111);
3.31 (ddd, 111);" (1 d 1 9 47 (s, 311); 2. 21
(m 1H): 2.01-1.76 (M 211} in, 111). Exanple

oxadi azol - 3- y1Fpi Per

-{5-

I??'Ar'fs‘ﬁel <d % %‘% %bi '8- ﬁ%ﬁ&%ﬁj@%s&iﬁd in the .

o E&iﬁ%‘gﬁ%ﬁ%qm ey rglgd i f’ SHT ke
o [ %mlf 0X

S -EE% it L WA LS.

b SEmgtogryphy op.ca
s perforned by flash chromatography on silica ge

el uent AcOEt: hexane 1:1). Yield: 5696Smh|te solid);
13 @=87 C3-I5cRE-Pilippro-ghepaliil 2. 4Inradingel-Eyll-pinsriding 1)

gave i niydgglloide 111- NMR (DVBO- d6, 300 MHz), 8 (ppm):

8. 3tihe( wpmpaunyl; was Lfegared follaying SThQBPI()mc Iira_cpbedr mothe
Exapupdel, 3 1 () ;sta7ti@8 from |3-)5-(7-GiflugwdhenylH[t,2,4]ozadigm]-3-vi]-
pipdidﬁne—B—chﬁm(yﬁp dokd) terBbutyl ésiet, (piddared3as3deséuiiod, in] E§ample 13
(A)B. 24 (ddd, 1H); 2.22 On, 1H); 1.94 (n, 111); 1.83 (n,
Yield-)quadtit@Bve( (white Ipolyder) XIS RAG: 2.8 min (Method A); MS (ES+H)
gavé 4/x:1266100- phenyl ') 43- (5- pheny141, 2, 4] oxadi azol - 3-y1)-P

i Peridin-1111- net hanone 26
13 (0f) 345- (Blysny, 1)1541111181’04311%%1?[1 Qawmaaydﬂa-ﬁ] pReligihnesid 4.

ar boxy! 'fﬁoﬁ%}ﬁ:n?ﬁ'iﬁe bhe

The compound was prepared following the procedure described in the

Example 3 (F) starting from 3-[5-(2,4-difluoro-phenyl}-[1,2,4]Joxadiazol-3-yl]-

piperidine hydrochloride (prepared as described in the Example 13 (B)) and 4-
\ 28

-2 4—D1ﬂuoro-Rhenyi)%[1 2 43 oxad1azol-3—yl]—plpendme-l—

‘<

-




The conpound was prepared foll ow ng the procedure
described in the Exanple 3 (D) using
3- (N- hydr oxycar bam doyl) - pi peri di ne- 1-car boxylic acid
wdé?;h&/ﬁ'dis\ﬂ ester (prepared as described in Esaf606h01881
and benzoic acid. Purification of the fina
corrpound was performed by flash chromat ography on
silica gel (eluent DCM MeOH 99:1). Yield: 47% (white
flurobanddy! dhisvisle( Rinjificafion offithe (ibidt dumthodhd wek pefESt)eddgaw Hash
chromatog@phy dn silita gel (eluent AcOEt: hexane 1:3).
Yie{B)73b5H Hi’i&aaaﬁa)%p 2 344OXaChBZRITY37.Y1 idi Qd¢thel BE MS (ESH

ga\}amﬁ [1ori de The conpound was prepared

BEAN 1] Jd'&)ea Bﬁ?dﬂliﬁ(&ﬂﬁs‘im .besly ty ﬁzt(ﬂl,e 3ﬁ%aﬁ@i ?ddﬁ 11D);

7 2ﬁ f4 23“ 1I—I), 3.40,(dd, [HD); 3.30-3.12 (n, 280); 2.21 (un,
aZol - 3-y1]-pi peri dine-1-

éar boxyl@é’ a fd't utyI ester (prepared as

described in Exanple 2%F%n%91 Yield: quantitative
(white powder); LCMS ( ﬂ mn (Method C); M

ES+
(4"31 B S St ERe St A omdig Ay pieesad ol - 3.y
perldln 1- 341- net hanone The conpound was
prepared fol l owing the procegdure described in the

Exanple 3 (F), using

3[ 5- (phenyl) 11, 2, 41oxad{ a 3-\YfA i peri di ne
hydr ochl ori de (pr a scribed in the Exanpl e
26 (B)) and 4-fl benzoyl chl ori de. Purlflcatlon

14 @ omat 8%@&% %irifzﬁis Breb ol TRt el st 1 poie
Y| el d ?‘ﬂlozw}x% LCI\/B R )be&?ﬁn%n {)%%d(m

n{gppﬂ (H“hY‘éTOESYca(f Lmlﬁoylmm asi-oprhxylis] ppud feriputyl jester
(prepareyi-as deseribeditn Example 3 (9) ﬁwm@ﬂcsrbwlﬁﬁm&f ification
of the Qpenporpy wag pggt’omeﬂlby(ag@shzqh}:omgoggpl(y o siliey gel (eluent
AcQEdgxane#gbm 211); 1.64 (n, 1H).
Yielk 4 @vlidee solid); LCMS (RT): 5.27 min (Method A); MS (ES+) gave m/z:
331(14- Fl uor o- 2- et hyl - pheny1) - {345- (4-f | uor ot henyl) 41, 2,

4] oxadi azol - 3-yl kpi peridinl -yll-methanone
14 (B) 4-(3-Piperidin-3-y1-[1,2,4]oxadiazol-5-yl)-pyridine dihydrochloride
‘The compound was prepared following the procedure described in the

Example 3 (E) starting from 3-(5-pyridin-4-yl-[1,2,4]Joxadiazol-3-yl)-piperidine-1-
carboxylic acid tert-butyl ester (prepared as described in Example 14 (A)).
Yield: quantitative (white powder); LCMS (RT): 0.81 min (Method A); MS (ES+)
gave m/z: 231.1.

14 (C) (4-Fluoro-phenyl)-[3-(5-pyridin-4-y1-[1,2,4]oxadiazol-3-yl)-piperidin-
1-yl]-methanone

The compound was prepared following the procedure described in the
Example 3 (F), |using 4-(3-piperidin-3-yl-[1,2,4]oxadiazol-5-yl)-pyridine
dihydrochloride (prepared as described in the Example 14 (B)) and 4-fluorobenzoyl
chloride. Purification of the final compound was performed by flash chromatography
on silica gel (eluent: hexane: ACOEt 3:7).
Yield: 65% (white solid); mp=149-151°C; LCMS (RT): 5.79 min (Method E); MS
(ES+) gave m/z: 353.1.
TH-NMR (DMSO-d), § (ppm): 8.87 (d, 2H); 7.97 (d, 2H); 7.46 (dd, 2H); 7.22 (dd,
2H); 4.25 (m, 1H); 3.81 (m, 1H); 3.43 (dd, 1H); 3.31-3.14 (m, 2H); 2.22 (m, 1H);
2.00-1.78 (m, 2H); 1.65 (m, 1H).
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The conpound was prepared foll ow ng the procedure
described in the Exanple 5 using
4-fl uoro-2-met hyl -benzoic acid as the acid of choice
WERW6/123255 PCT/IB2606/001881
345- (4-fl uorophenyl)[ 1, 2, 4] oxadi azol - 3-yl kpi peri di ne
hydr ochl ori de (prepared as described in the Exanple 9
(B)). Purification of the final conpound was
performed by flash chr dianpdg Bphy on silica ge
(eluent: DCM MeOH 99:1). Yield: 23% (white solid);
(3 ApPiTRSro a3 1)- Lﬁ\ﬁpﬁfﬂﬁ)—ﬁl-ﬂ{ 13 dixadigndi3a0 dpigpridivg -YIES+)
m@kanens’ z: 384. H-NAR (DNBC)dG) 8 (ppn) 8.13 (n,
2H); 7.44 (dd, ZFD N(m 7.12-6.95 (m

211); 4.53 (m br, ~|| )}\Q:/Z F 1H): 3.39 (dd,
111); 3.27-3.05 (m 211) %11) 2.20 (m
111); 2.01-1.71 1) e 2
Tkgea‘«aep?m PYasaYeR tée EfB%G‘g}]H? ﬁaﬁﬁq AE
uswg|4- PipeigingdyhiA.2.4 %é%‘-li S470)-Re H{grepared as
mwthe Hrample dA44BD@nd éﬁ@ﬂmr bweylwh@@éelﬁ@ﬂcaﬁon of the
ﬁn@bgmob@cﬁwampe{rﬁgmg’( hyrlegh @]:Q;gﬁttﬁ@“aphy on silica gel (eluent: hexane:
AdDEBtMY| - i soxazol e-4-carboxylic acid as the acid of
Yieldo#%% (white solid); mp = 132-134°C; LCMS (RT): 5.96 min (Method E); MS
(ESQE@QénﬁiGGI@phenyl)4l 2,-4] oxadi azol - 3- A- pi peri di ne _
Htmoh.lkongs()Ldj)e 8 @ranassd @s2Epsd (e AHN7 1h emERHIXDT.27 $m,
HBi 22 (Bunih;i £98 (ﬁn 11;1?1 3. (dd, n&);, $.98PATNG, VEED; 2.22 (m, 1H);

romat ogr aphy on silica gel

2 m;er 168 V.6
(el ueﬁ%@@%cwlwg H 99:1). Yield: 44% np=105-107C;

- LOMS (RT) 67 mn (Met elél\/s ( ESH) gave nz:
357.1. "11-NMR (DVSO- d6 m: 8.58 (s, 111)

e, ﬂiﬂﬁrﬁg’h o Thi3- Q%d*g"A“dﬁ%ﬂ %%?"?%‘%%’LWP@‘}’%&E? ’?ﬁdd

.47 (s, 311); 2.21 (m 11 2.01-1.77 (n,
211) 1 64 (m 111) Ie 29§ 6- Fl uor o -pyridin-3
-yl1l)43 - (5- phenyl Naz -371) - Pi Peri di n-

1 -yl] - net hanone" 5r epar ed foll ow ng

9&918‘%@1‘& gfe%i%h 'tﬁb sé flekample 3 (F),
g ?-? drS bﬁc’fe ared as

- =piper
dz% gﬁg r| %8?}:2% :& ﬁcath;: (}igf
t t A | et
ggaé ial%r— -5 Wﬁ%'@ﬁéﬁﬁe%ﬂﬁﬁfd% MS
(E%rga 0ok ' pm)G 84 (4raE0s 05 @ Fpa2 7 Abrii, 10 723
m}g8 1 !
(ddﬂ, ?H),m%@( ngm}}ﬂ (m hlll 01 gmor, Y2348 i, 11);)3.27 (m,
1H}. 818 (émqul,lzl;Z (ns,]@ 2@617171(1;} 25y, B@Z@n,ﬂsn(m 211) ;
2.22 (m 111); 1.94 (m 111); 1.83 (m 111); 1.67 (m

111). Exanple 30 Example 17
(6- Fl uoro-pyridin-3-yl)43-(5-thiazol -4-y141, 2, 41oxadi

(3,8-Dattucdo-BHenyDi-P2er3-(i AdithudablphenH)-NBRATadidhg- 3Gy1]rp@6ﬁdin 1-
yl aR&haioapar ed follow ng -the procedure described in the

Exanpl e 5 using 6-fluoro-nicotnic acid as the acid
of choice and 3-(5- h|JzoI Az

[1, 2, 4] oxadi azol - @ -pi peridi ”dr ochl ori de
(prepared as destrified in thé Exanple 8 (B))

'é&ﬂ&%ﬂlﬁé%ﬂg teg, bredBl&wRgih CHBRAMAIIAES %H&f]@%ﬂw'j @

_ Qq@ f& A9 8drb 1nBiéh icﬁb ol-3-yl]-piperidine
e ko) th@%% L A

on sihicd gel (eluent AcOEt: hexane 1 3)

I—‘-cj..t



111-NWVR (DVBSO-d6), 8 (ppm: 9.32 (d, 1H); 8.71 (d,

111); 832 (d, 111); 8.04 (dt, 111); 721 (dd, 1H);

4.24 (m 111); 3.81 (m 111); 3.45 (dd, 111);
wo2ePndss7 (m 211); 2.22 (m 111); 1.94 (m pdiiprine/o18si

1.83 (m 1H); 1.67 (m 111). Exanple 31

{345-(2,4-D fl uoro-phenyl)41, 2, 4]

oxadi azol - 3-yl ki peri di n-| 4-fluorqg-2- .
Yield=10% (wisitesoid);- met A CMY R T Jn%ﬁ%l&&&% ‘b%pl%lﬁe@sﬂ
gave0izt &¥d.ng t he procedure described in the Exa 'IP'
T NAIRTDMS 0.dp 6 QoRa)BLLA Ylddy e HEGL T-240 (madila di3d- 1ot (m» 2H);
421 hpm)e Sarsn 18l 3.42)(ddy BFD); 34B4R ] 44m, 2H); 221 (m, 1H) 1.99-1.76
(m, 1lggrﬁpmH§1yl) 11, 2, 41oxadi azol - 3-y11- pi Peri di ne

drochl oride (prepared as described in the Exanple

13 (B)). Purification Bandphel® i nal conpound was
performed by flash chromatography on silica geI

Y] diBR¥B eridin-1-y1}-
@, A‘L]Z;%bu%ro-p %@E gh @(ﬁﬂ&ojph%}l)sl) [1 Zﬁjgcﬂ?n ol Néy}b];]gg é 3 '\375
mERAEEN  gave nfz: 402.2. 111-NNR 5 DMSO-d6), 8 (ppm):

8.14 (mbr, 111): 7.50-ddd, 7 33 (ddd, 111)
7.22 (n, 111); 7. % 4 mbr, 111); 4.09
(m br, 111); 3. M1/ 3. 28- 3 08 (m 211); 2.22
311d) % E;Jv%)g th&pl%%e&ng &es(:hﬁed iR ¥ Exalnyl® 3 (F),
- 1}0 en

01- erldme hydrochloride

re eé @)?9& difikorsBstz8¢0 thidride.

2 ’ﬁe tura ﬁvﬁﬁf@%kigﬁpy@ﬁler

Y1e % (gvh\gt sp 3%"8 EﬁﬁN)f (@ﬁs 9@7%91 (Me &EE); MS
(ES'&%I @V@@Hén%ﬂ

oxad| azol
T NJR GOMSE- (gpmépga ‘@r(&y ﬁ‘%k‘% 0 (ddd=
1E)2 .10 R)id, 2%D; 8,50 -(ai 1y 1H)soh 41
3123(u1|]1H)c;2.t2il(m,Hﬁ)f2Wé 1f77n('§!1,2éﬁ 63 - perforrred by
fl ash chromat ography on silica gel (el uent: DCM MeOH
99:1) Yield: 78% (whi t Bxaapled; =116- 118C; LCIVS
(RT): 7.27 mn (Method E); I\/IS(ES+) gave rn/z:
(2 41@ 1& 0{41[6)(2 A8diflpEiphedyl B2, élloxgméaol-i’rwllmp@atan -1-
dd, 211); 7.51-7.39 (m 211); 7.27 (in,
421(|n 111) 378(mo 342(dd 111);

33’2314(|n 2.00-1.77 (m
211); 1.65 (m 11
the Example 3 (F)

The compound was prepared fo]lowmg the procedure described in
starting ’ from 3-{5-(2,4-difluoro-phenyl)-[1,2 ,4loxadiazol-3-yl]-pipetidine
hydrochloride (prepared as described in the Example 13 (B)) and 2,4-difluorobenzoyl
chloride. Purification of the final compound was performed by flash chromatography
on silica gel (eluent AcOEt: hexane 1:3).
Yield: 74% (white solid); mp=101 °C; LCMS (RT): 7. 32 min (Method E); MS (ES+)
gave m/z: 406.1. .
TH-NMR (DMSO-dg), & (ppm): 8.15 (m, 1H); 7. 45-7.41 (m, 2H); 7.33 (ddd, 1H); 7.23
(ddd, 1HD); 7.12 (ddd, 1H); 4.54 (m br, 1H); 3.97 (m br, 1H); 3.41 (m, 1H); 3.26 (m,
1H); 3.15 (m, 1H); 2.21 (m, 1H); 2.01-1.77 (m, 2H); 1.63 (m, 1H).
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(2,4-D fluoro-phenyl) 13- (5- pheny141, 2, 41oxadi azol - 3-y
1) - pi peridin-1-yl1] - net hanone O-N The conpound was
prepared followi ng the procedure described in the
aggb 3 (F), using

“KE?S- p%%nyl)41,2,4]oxadiazol 3-y1] - p|per|d|Ir)l(éjMB2006/001881
hydr ochl ori de (prepared as described in the Exanple
26 (B)) and 2, 4-difl uorobenzoyl chloride.
Purification of the fimhmplerppound was perfornmed by
flash chromat ography on silica gel (eluent: DCM MeOH

-iso yHIBYL X i
(5- iﬁ%th%l s &%& 4 yl) l?-* I\g%ﬁ#gidhﬁmjpk}lsﬂl}o @aﬁéﬂ)ﬁg@m&@w&]

ne ES+) gave
111-NM t (DI\/BOd6), 8 (ppn) 8,07 (| n, 2H); 7.74-7.58
(m 311); 7.46 (n, 111)n7. 30- g On, 211); 4.58 On

br, 111); 4.02 On pry »}@55 {07 (m 311); 2.21
(n, 111); 2.01-1. m 2E 1.63 (m 111). Exanple
Thé”éo ound was prepared followmg the procedure described in the Example 5,

usnﬁ;fS Q19 50kai®é-BYdartoR eIy ddid 8s héid PheRdidd dndsiadiay Mﬂnﬁl-@—
pkrlansé,]&l @lz&ﬁ&iaﬁia%mls VYRS RYARChIEAS: GRPARANE deasibed in

op{hgcﬁﬁy [BmBERES WhE PedrtniciChy flash
% 1 HO Qa6 b@( 7%fn20| c acid as
Rfiec% élﬁ\%alg(ﬂ& yI kpl A é’dEg MS (ES+) gave m/z:

Fiepm i e e e e

e(FPcl 78% (pal e yellow oi l);

LCMS (RI): 7. 10 mn (I\/Et hod E) M5 (ES+) gave nk:

366.2. 111-1\11/102 (Dbs@mogs)l 8 (ppm): 8.07 (d,

211); 7.73-7.58 (m 3H); 7. 22 (dd, 111); 7.08- 6.94
(6-Fluproiriding3-8- [ﬁrﬁSmyndW}-yLBsM]pmd@azol-i-m)mlp@lm1(}dibl
meﬂahhqneS 32-3.07 (m 2H) 2.25 (s 311); 2.21 (m 1H);

.96 (m 111); 1. T{“ 111) 1. 62 (m 111). Exanple

35

(4- Fl uor o- phenyl) (3 (5 pe gl 2, 41oxadi azol - 3

m‘iﬁzl - | ericli ﬁ{?@ﬁlﬁvﬂnﬁxg\m@ éﬁf in fhe Fxample

é(?len yl

ﬂ%ﬁ %1“ ?W 45 8r1bed in the
€r 1 4B)) r?upﬁsatgaaﬁaﬂée : Lag e alB T od by flach

‘G omaREIFpPRY P RieRED 4PHSH & BdPne- 1- carboxyl i ¢
Yl%?ﬁ’% éwhity lyﬂ),e@pei?'?c %21 SR Gk 5638 %Mﬁhgd
(Eﬁﬂaﬁwréf%?’? ) and cycl opent anecar boxylic acid.

' RMR {(DMEO-dy), di(pprk 8@, 26kl Uk 88r[Mdd,ndD; BP6 (d,
JHpAsH (i, Uy £25idm, UH);R8Mh(m, SH);i304 G} 1Bxr2.37-388 (m, 25);
2,28 ehyUEHY: 1.95CH, MAR1486n, 3H); B8 (m, 1H).

Example 22

(4-Fluoro-2-methyl-phenyl)-[3-(5-pyridin-4-yl-[1,2,4]oxadiazol-3-yl)-piperidin-1-yl}-

methanone
O—n 0
F

The compound was prepared following the procedure described in the Example 5,
using 4-fluoro-2-methyl-benzoic acid as acid of choice and starting from 4-(3-
piperidin-3-yl-[1,2,4]oxadiazol-5-yl)-pyridine ditydrochloride (prepared as described
in the Example 14 (B)). Purification of the final compound was performed by flash
chromatography on silica gel (eluent: hexane: AcOEt 3:7).
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Yield: 47% (yellow oil); LCVMS (RI): 4.47 m n (Method

F); M5 (ES+) gave ink: 322.2. 35

(B) 3- (5-Cycl opentyl41l, 2, 41oxadi azol - 3-y1) - pi peri di ne
wahbeg/pasysor i de The conpound was prepar efcraB2006/001881

foll owi ng the procedure described in the Exanple 3

(E) starting from

3- (5-cycl opentyl141, 2, 41oxadi azol - 3-y1) - pi peri di ne- 1-
Yidld! 370K (it gaind Sodid); THONAR! (RER 96 hpr @fmineeldB)a S (ES+) gave
m/@le%qr]r bed in Exanple 35 (A)). Yield: quantitative

ftnmcb xyr?tﬂ;)m b QYR (F7F) 7.98-(@8r, 2y, 1MPEROLDEY. 11436
% ﬁ%ﬁ?br, n:?’br ?1 (on ﬁdcﬁiﬂ?@zmwﬂn} . 223 (s,

i “pip eridin- 1
1%ﬁon (?Fﬁji}gb %gﬁﬁd I\%%rag prepared foll ow ng the
procedure descri bed |n Q%L rrpl e 3 (F), using 3
-(5-cycl opentyl4l, 2, 4] 0Xa Paz6l - 3- y1) - pi peridi ne

(4-5% ond eﬁqrhdﬁen&ﬁiﬁ"%%@nf}%@r ool 5

e conpound was performed by passi ng t he
crude through a siljfica_gel cagtridge (el uent:
DCM MeOH 99: 1) ang-gudcdssive uration Wit h
pentane Yi el d: (vrﬁ'lt spl i % hp=74- 76C LCIVS
Thé RI 11 6 m n t ﬁéﬁ Eﬁéﬁre%yidé ‘g
inin} [5~

A ¢ ﬁnal compoun s pe ofmed by

ﬂj& omiglyetR rtrqroﬁ%x r&cm &at ,@faﬂea‘;( e RStrokemym fFihgr/pshyl
A1 ﬁt‘ng-"FOi? w ghey/giylsc 1dD net hanone

ik 1 (esbTapieys GBELEMS (RDk {i\rgth B S X
3843/1] pi peri di ne hydrochl ori de (103 ny, 0.36 mol ,

'H-pIMR ADMB Qe Y 6ppmp 0T fmt HE); Eﬂér(rpll ¢HY; 7.52-7.39 6m, 2H); 7.22
(mSf 1M r70i-€038 (m, Zpei.3b (6 br,ng); 6.7484mmbp [1H); EBC(IHCH); 3.27-
3.08 10421y 2.23.(R3HMNNMLY (mHIBY 1(9821. Frby(,RHH51.606h,) 1HInd  TEA

(0.102 InL, 0.73 mml) in dichloronethane (5 nL) was
stirred at room tenper @xfplef2dr 5Sh, under nitrogen

at mosphere. The sol vent was evaporated under reduced
pMAdik 1 “mefhylL

figégig%ﬁﬂfg%gﬁsmd}%om@u Bb_b‘l ases \Ag?%ejser%a?at )ed

and t organi c Iayer was vvash vvlth 5% NaHCO3 (am

(5 nm x 2 tines), en d dri ed over
Na2SO4. Evaporatlo r t e oI ounder reduced
pressure gave a Cr udé solid at was purified by

Thé oAl QRPE QB8P B dveink 1 16 phRbaurs lduAbed REHOELMMDIe 5
E@%ﬁ? 1rl§’dxa§3(fée& b oyl Ecnd asp acid of choice and starting from 3-[5-

(2 4-difluoro-phenyl)-[1,2,4]oxadiazol-3-y1]-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 1:1).

Yield: 46% (white solid); mop=79 °C; LCMS RT): 6.67 min (Method E); MS (ES+)

gave m/z: 375.2.

'H-NMR. (DMSO-dg), 8 (ppm): 8.58 (s, 1H); 8.16 (m, 1H); 7.50 (ddd, 1H); 7.33 (ddd,

1H); 4.25 (m, 1H); 3.83 (m, 1H); 3.44 (dd, 1H); 3.31 (ddd, 1H); 3.19 (ddd, 1H); 2.47

(s, 3HD); 2.21 (m, 1H); 2.01-1.76 (m, 2H); 1.65 (m, 1H).
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{(S)-345-(4-Fl uoro-phenyl) 41, 2, 4] oxadi azol - 3-yl kpi per
i.di n-1-34)-(6-fluoro-Pyridin3-yl)-nethanone was
obtained as a white solid (104 ng). Yield: 77% (white
wcﬁ%t/ﬁ)szssnp 103-104C; [ainzo PCT/IB2006/001551
5.80 (c.95 MOH); LCM5 (RI): 7.07 min (Method E);
I\/IS (ES+) gave mz: 371.2. '"11-NWR (373 K, DVMBO-d6), 8
(ppm: 8.31(d, 111); 8.12(dd, 211); 8.00(ddd, 111);
7.41(dd, 211); 7.18(ddExdhple28.25(dd, 111); 3.84(ddd,
111); 3.51(dd, 111); 3.36(ddd, 111); 3.24(m 111);
}E@%mﬂ%ﬂbhen%l)%214]&%{5&0123-3:)],plﬁeriaﬁ(-myl}l(s;lﬂuom-pyﬁdin-
3 3,4-Difluoro-phenyl)-{(S)-34%-(4-fl uoro-phenyl)41, 2,
4loxadi azol - 3-y1] - pe i n= 1N met hanone The
conpound was prep ' W ing for ocedur e
descrlbed in thd Beanple 3 ), usi ng

¢ ‘ el procdhPX AclicABQ 1r3thé ixaRiie 5
Eslir@?gn%i réf i@%; gﬁﬂ; S ASHES ny;@smiﬂaﬂfo-

a

phe

Iy Qﬁlgﬁ ek in the
Exae} %tlg’l P ‘i;g @g@% b§Yflash
el 553 P -

gave gy/z:3 ﬁ% (VL%O

(343 I C, DMSO d6 5
Iy EMB(DMSQ:Q NIz, SApra) R3] @)111 §z?§m’ r% Uda, 10
7.501 (detd iwdd); 7133 (msllmmﬂl (d 11—1)34@_?4(@@ IHj_ a&S (dd,

1H)Y 3B)1;(d83, 18Dn3.24 1ddd, 121);24)221@;11111), 1.9¢ (g9 1 716§3n{m,2u)1),, 1.68
(m,A4(m 111). Exanple 38
(3,5-D net hyl -i soxazol -4-y1)-{(S)-345-(4-fl uoro-pheny
1) 41, 2, 4] oxadi azol - 3- yEtample@éri di n- 1-y1} - met hanone
The conpound was prepared follow ng the procedure
A ehiord-BRShyT 3B hEXATP LS |Sbadisksl-3gl)-piperidin-1-yl]-methanone
((S) 34-2 lei ltJ(g?)o p)ﬁggyl)]m 4] ogglé)lpazol 3-yl I -piper

i di ne hydrochlorlo- (pr escribed in the

Exarrplel(E))a S F

3, 5-di net hyl -i soxaZol e- 4 lic,acid
26 @Jrifi c Lo Phoml)- Hez,ﬁ]omla@éﬁﬁd Aigerigiae-herbaxsadgy tert-

flash cHmdyestogr aphy (silica gel, eluent: petrol eum

et HBlre/ evhpburslc avaat prepared  follpwing: the7psocedvie dleswaibed)in the
Exanafe 85(D) pdifg 3=(N-HgdreSycacbatniduy)-piperiie-1-cabexyii ad tert-
butfl2Steriprefaviat dodbs@hed MEEk &S o) panddienzoi@ #aid. Purification of
the final compound was performed by flash chromatography on silica gel (eluent
DCM/MeOH 99:1).
Yield: 47% (white solid); LCMS (RT): 4.1 min (Method D); MS (ES+) gave m/z:
330.1.

=z

26 (B) 3-[5-(Phenyl)-[1,2,4]oxadiazol-3-yl]-piperidine hydrochloride

The compound was prepared following the procedure described in the
Example 3 (E) starting from 3-[5-(phenyl)-[1,2,4]oxadiazol-3-yl]-piperidine-1-
carboxylic acid tert-butyl ester (prepared as described in Example 26 (A)). :
Yield; quantitative (white powder); LCMS (RT): 4.4 min (Method C); MS (ES+) gave
m/z: 230.1.

26 (C) (4-Fluoro-phenyl)-[3-(5-phenyl-{1,2,4]Joxadiazol-3-yl)-piperidin-1-yi}-
methanone

The compound was prepared following the procedure described in the

" BExample 3 (F), using 3-[5-(phenyl)-[1,2,4Joxadiazol-3-yl]-piperidine hydrochloride

(prepared as described in the Example 26 (B)) and -4-fluorobenzoyl chloride.
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3-11-NM Z (373 K, DMBO-d6), 5 (ppn): 8.14(dd, 211);
7.41(dd, 211); 4.18(dd, 111); 3.75(ddd, 111);
3.50(dd, 111); 3.36(ddd, 1H); 3.14(ddd, 1H); 2.37(s,
a2e2l(m 1H); 2.17(s, 311); 1.97(m 11
W(i?ﬂé&é?%gsslll); 1.62(m 111). Exanple 39 P TB 2006101531
{(S)-345- (4-Fl uoro-phenyl) 41, 2, 41oxadi azol - 3- yD- pi per
i din-1-y11-(5-net hyli soxazol -4-y1) - net hanone The
ulﬁﬂﬁﬂ@ﬁl pfithe@malpdonpaisd whs btrforined by Htash chromatngeaphy on silica
gel gaa&H DEM:NBOHI®: Bxanpl e 36, using
Y1 () M‘tﬁmﬁésélid}owmmanmotm&mﬂﬂ Mehod Byl M3- (BSPigper indz:

e ydrochlorlde (prepared as described in the

'IH- 93 Mty SoMazst en BIDATHOXA,i 2ET); 7.22
dgﬂ{gi % 1@@1 fdan@in.cenPRun VEE9;2.22 (0, 1H);
PJ* m

ti64 orratogra phy (S|I|ca gel
troI ther/ethyl acetate 1:1). Yi el d:

69% (white solid 2 = +83.11 (c=1.01.
I\/EOH§ II_CI(\e/SS?Rll)) 6. 98 ’%g“‘rrpl%%]é?hod ) M §‘és+) gave

raiz: 357 1 : SRR
(-0 2 T PhosTH 3l (SR B gy a4 P lpericin-
I'Y!I}Hj‘le %lz(ddd 111); 3.47(dd, 1H); 3.32(ddd, 111);

3.17(m 111); 2.48(s, 311); 2§22 111);

2.01-1.80(m 211); L. 68( anpl e 40

{(S)-345-(4-Fl uaqr @ en'yl) 61 32 416xali aw - 3- yl Epi peri
Th oo { Egﬁ%rg riding- 17% th n ne T]Izmxampm5
usugg ﬂﬂ@@@%ﬁﬁ?@ﬁ v% g % gﬁfme anbﬁ %‘ -[5-(4-fluoro-

din- 1 -yl}-(2-fl

phengh)-[2 284 eediarql-11 nv@ﬁ hy repand.ag. the
Bxﬁ?pie hy@lgbc]’ﬂrﬁioau@? a@n r Ve Per] ﬁ@%&ﬁééﬁm
chrEmatvgtaphy of §liya mﬁehzenﬁl Wbk ni ¢ acid. The

Yield:t 23% ¢whipo soidl)wap=12% B1/en LEMFe (&T)r €r45vwﬂkﬂ\4e¢hod E); MS
(ESM)glatk mipdsd.it ati ve (white solid); np=117-119C, [a]u2
1H:NMK 4DASSG-9528 (Fptn): BHO N, 2HENSA4 () 2Hp 702 (i, LEDVBL RGPS
( D—t@?:((ﬁ%r' 190); Ga7e(ui by, 1HS; 7432 (dd] HHNGR 7 R63 (1, 2H); 2.23 (5,
@_@)IH%&MJ 82 Ao (ENH).8. 13(dd, 2H);

.40(dd, 2H); dd 1H); 7.11(d, 111); 4.19(m br,
111) 3.76(m br, 111)?E§a141 edd, 1H); 3.30(ra, 111);
3.21(m 1H): 2.20(m 1F): 2.00-1.79(m 2H: 1.69(m

- -1-y1}-(5-methyl-isoxazol-4-
{f"tﬁl?%@r@fﬁgﬁl %g]op elr‘%}lyz/ol1 v ?LI] Blpfflglgad?r %z(ol yyI Epi per
YDTRFRHOLC Y 11 - (3-F1 uor o- pyri di ndyl) - net hanone The
conmpound was prepared fetrfow.n }Vprocedure
described in the @ & B~ ngd

(S)-345-(4-fl uor o-phe y1)11 /4] 6xadi azol - 3- 3/ 1] - pi pe
Thé icBinpeurdy ¢ slpared delldwing he etbcadurel degwibbddn ithe Exanple 5
usifX %fiﬁétﬁyllis&ﬁgale-ﬂfﬁérb%xﬂhwmi@ a8 ¢t mit ohélwiacind. 3-[Fa@@-fluoro-
phddyDl8, 250 5RAUR6I-NGH-AaiRes dRichRridé (geparal & described in the
Example 9 (B)). Purification of the final compound was performed’ by flash
chromatography on silica gel (eluent: DCM: MeOH 99:1).

Yield: 44%; mp=105-107°C; LCMS (RT): 6.7 min (Method E); MS (ES+) gave m/z:
357.1.

'H-NMR (DMSO-dg), & (ppm): 8.58 (s, 1H); 8.14 (dd, 2H); 7.44 (dd, 2H); 4.25 (m,
1H); 3.83 (m, 1H); 3.44 (dd, 1H); 3.31 (ddd, 1H); 3.17 (ddd, 1H); 247 (s, 3H); 2.21
(m, 1H); 2.01-1.77 (m, 2H); 1.64 (m, LEI).
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Yield: quantitative (gummy yellow solid); [432 =
+66. 67 (¢c=0.58, MeOl1); LCMS (RI): 2.76 min (Method
Hy; M5 (ES+) gave mz: 371.2. 111-NWR (373 K,
woRWRey, 8 (ppm): 8.59(s, 1H); 8.49(dd, 11H07/1B2006/001881
8.12(dd, 211); 7.41(dd, 211); 7.41(dd, 1H); 4.19(m
br, 1H); 3.76(mbr, 111); 3.50(dd, 111); 3.35(m
111); 3.20(ra, 111) 2.25(m 111); 2.06-1.82(m 211);
1.69(ra, 1H). Exanpl eE4gmple29
{(S)-345-(4-Fl uoro-phenyl) 41, 2, 4] oxadi azol - 3-yl kpi per
(6-Fltlomo-giyridn-3 51 Be(Emberdy{ 1, di4texagmyoliby hainsndin-byil: | | ||
methtmohe The conpound was prepared follow ng the
procedure described in_the np e 5, using :
(S)-345-(4-fl uoro ahe di szol - 3-y1] - pi per
i di ne hydrochlorl (pNep re e§cr|bed in the
f‘aE?fBPOWeW{‘%EQe .o fl.uor \p/rl dgnﬁ C r %%eéfxﬁplels
P@aftﬂP@Hﬂ% i %@E aea gg}w el Oraciazor
;fgﬁj trieaFidin pm%ﬂamaf c%@ﬁwe% (B).
Purifidation af e fingl qompRBIARVEY RECOTH ié AP
YielditiT9% (pbikel selid); mpgtoB1HEE; L @?ﬂi‘r) 6.6 @ﬂﬁhod E), MS
(ES(H)/gwm/ztrwssus (ES+) gave nik: 371.1. 111-NWR (353 K,
TH-BWEOD6]SO-86) Priphm): 8.334¢s 1H)18.04 (8, 3BEM.72Hp$ (1, Y8 rﬂ21
(dd ] HPDy; 47236, TET);13.80 (m, 1E)4%.46l (A& HH); B3B3 (I (ing 2H), 212 (m, 1H);
19$(xﬁ,4m),br83(ﬂ:H)1H)aﬁ8(&ﬂn1mll) 3.17(m 111); 3.05(m .
; 2.23(m 111); 2.02-1.77(m 211); 1.66(m 111).

Exarrpl e 43 Example 30 ,
{(S)-345-(4-Fl uoro- phenyl) [1, 2, 4] oxadi azol -3-yl1]-Pi P

' (B! AEMLH O -1-yiihe
© S D (s S bars g7
escribed in the arrm_(,aq 36,
(S)-345-(4-fl uorogg}}eé \Z<ad| azol - 3- yl] pi per
I di ne hydrochl ori (prepare described in the
Exanple 1 (E)) and 5-fl uorepyri dvnhes 3-car boxylic
Théebrdpodidewsd plepared fpitnwidg whs polsedirn eldsqibed imfthee Example 5
usiflr FueaL-hiostitly acidi ast thel ashl cdfi afmice graph§-(§-thikdod-d-yl-
[1, 88 oxadihAef3ty])- p?&ﬁ@h@h&ﬂrﬁlhﬂtﬁfdeqp#ephredasﬂﬂbﬂbeﬂ ift fhedwimple
(Ejj P E6OHEhE Ifag kofpbontblvagpaiityed bY flaghachpshatography on
511194 é@@lumﬂ@kb@tﬁ%@ﬁh?” et hy| acetate 6:4).
Yield: 65% (white solid); mp= 90°C; LCMS (RT): 5.75 min (Method E); MS (ES+)
gave m/z: 360.1.
'H-NMR (DMSO-dg), 8 (ppm): 9.32 (d, 1H); 8.71 (d, 1H); 8.32 (4, 1H), 8.04 (dt, 1H);
7.21 (dd, 1H); 4.24 (m, 1H); 3.81 (m, 1H); 3.45 (dd, 1H); 3.36-3.17 (m, 2H); 2.22 (m,
1H); 1.94 (m, 1H); 1.83 (m, 1H); 1.67 (m, 1H).

Example 31

{3-[5-(2,4-Difluoro-phenyl)-{1,2,4] oxadiazol-3-yl]-piperidin-1-yl}-(4-fluoro-2-
methyl-phenyl)-methanone o

ety

The compound was prepared following the procedure described in the Example 5
using 4-fluoro-2-methyl-benzoic acid as acid of choice and starting from 3-[5-(2,4-
d1ﬂuor0pheny1) -[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 AcOEL: hexane 1:3).
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Yield: 43% (gummy white solid); [a]u20 = +79. 3

(c=0.99, MeOH); LCMS (RT): 2.81 nin (Method 1); M5

(ES-1-) gave ink: 371.2. 1H NWMR (DVSO d6, 353K), 8

.61 (d, 1H); 8.48 (dd, 1H); 8.13 (d
Wdﬁp"gh?z 111): 7.43 (dd, 2H): 421 (m 1%0%5@37%&6’"%}881

111); 3. 47 (dd, 111); 3.33 (ddd, 111); 3.22 (ddd,

111); 2.22 (m 111); 1.96 (m 1H); 1.84 (m 111);
Yidld:68% (whitelsb)id); npealioPe; BEMS (RT): 7.29 min (Method E); MS (ES+)
ga‘(es,)fz(mm uor opheny1l) - (345- (5-fl uoropyridin-2-y1)41, 2,
’H— 6)33@13m)DBFiﬂr(moBrn1Hxl7l son@adiannne334ddd, 1H); 7.22

CatThanay fm B, @ﬁﬁ 1 Lonen br, AR DY dg:my,lsdzs-s 08 (m,
L§ tzﬁg E{nr% L 98{ FeEhYIBm 6@5&,11 i,

or of or rmat e 08m_ 830
mml) vvere added dropvvl %390 to a solution of
(5)-1-Boc- p| peri di ne- 3- carboxylic acid (2 g, 8.72

-

0 AR ePES AT PRy rﬁag’ﬁagﬁ%e S SR s metyanone

was bubbled into t|on or_|b. The reaction
m xture was then rré‘d Noo enperature for 3h,
5% NaHCO3 (aq) was added a t he~ssphases were
separated. The organic |ayer wasrdried over sodium
Thé bdrRpsting vk Grapuaid Folidveits thidrocadact desetibpd ds tarfxatmple 3 (F),
usid f U sLHeayl[ L,k 8] cadiaes 3dyl]-plpetillinsalydiseforider (blepared as
deddfkdd iﬁttﬁprﬂlﬁﬂ]@%  ehd191- BN drbbegRbyl Qhloride. Shdfication of the
finflUadthpd 1&3' @asﬁlcﬂfbﬂﬁatﬁéﬁbﬁp dmAéﬂlcalV%eI EStdnt:
1 29 O 44 (B) (S)- 3-Cyano- pi peri di ne-
Ylélggf% é&?s gibmgfﬂs PUoyl 1R8SIRT): 7.2Phes m%ldé E); MS

72 tmol ) was added dropw se at

o H); 7,79 7.62 (dd, 2H); 7.51-7.39
%%%ég%b %%ﬁg%%%@ %d%éyjq r| d(b?r%pe— (lz"’o(m’ 2H);
My, 1 ] P‘e After stirring

overni ght at roomtenperature, ethyl acetate was
added and the sol uti on Bxa® Wéjs?’hed with 10% HCl (2
times). The phases were seﬁar ated and the_or ganl CS

(2.pei8uonorEhen -6+ (S Blesngrh] 1s2:f omadiazold oy Daningritianl ol-pgthanone

dryness under reduced pressure. The title conpound

was used for the t‘l p Wlt odfit further
purification. Y|e LCVS (RT): 4.48
m n (Met hod A) I\/S(ES+) 11 44

Th‘_ié%ﬂgls - 1- 4-, uoi{ﬂ enzo ? %ﬁfgtﬁ@g&gﬁi@s

3

us %e%- 5= _ Iy
described gt 8 GEES & e
finglgerrapoying W%@ela‘Pme?é btﬁr PWW@TBH?&P& aﬁ%s@@%mﬁm
D@@Mffce[d%{l)roomte rature for 5h. The so \(/Mn&lg\%%
Viekdia P A aolibr meeecUd B LEYS -1 7ot wiy (Method B M
(Eﬁ(ﬁﬁamwéﬁ’ﬁaﬁ) he-3- carbonitrile hydrochloride as a
'H-MVRADESO-dg), 6ifppmundD 7 sedH)DT. 74-AE8 (e BHYt 46 (it 1HbLY-30-
7.06 U, 198T); Pi5Ri(Fd batlEDN4.0T dmabrs UEPeRSF-807afm, 3H); 2.21 (m, 1H);
2.003) 7piopeH)di.6¢3- Xk boni trile hydrochloride (7.14
nmol ) in dry dichl oronmethane (100 ni), triethylam ne
(3 mL, 21.4 mmol ) and 4-fl uorobenzoyl chloride (930
pL, 7.85 mmol) were added dropwi se at 0C. The
reaction m xture was allowed to warm at room
tenperature and stirred for 3h under nitrogen
at nosphere. The solution was then treated with 5%
NaHCO3 (50 nL, twi ce) and the phases were separated.
The organic | ayer was washed with IN HC1 (50 nL) and
with brine (50 nL), then was dried over Na2SO4 and
evapor at ed under reduced p'*r7essure. The crude was
purified by flash chromat ography (silica gel, eluent
gradient. from petroleumether/ethyl acetate 7:3 to
petrol eum et her/ethyl acetate 1:1) to give 1.01g of
the title conpound. Yield: 61% (yellow oil); LCMS




A sol ution of
(S)-1-(4-fluoro-benzoyl)-piperidine-3-carbonitrile
(1.01 g, 4.35 mml) and aqueous hydroxyl am ne (50%in
wORb@i2s2sk- 1 nL, 17.4 mmol) in ethanol (10 mlpc¥@ossnorsss
refluxed for 4h. The sol vent was evaporated under

reduced pressure to afford the title conpound (1.15

g) that was used for the next step w thout further

purification. Yield: qbssnpleddi ve; 1H NVR ( DMSO- d6),

8 (ppm: 8 61 (s br, 111); 7.44 (dd, 2H); 7.22 (dd,
(4-RA06k0-Bribthyl-phdnyl)-[213- pheny1- Y02 Minxadinal-33y 1} pipRridia- 1oyl
metBddone 2. 23 (M 1H) 1. 98 (m 11) 1.78-1.55 (m 2H).

44

(B)(S)-(4- fluoro ‘1, uoropyridin-2-yl)41

, 2, 4] oxadi azol - A- p| per i d| - met hanone A

m xture of

They eympavnd - was prswesh fl Fh-ergf %ff pabaddin fbe FxamplsoS,
usings Arighone-2(mellayl nZaic Bl |Japid of choice "and starting from 3-[5-
(phenyi-ii e}, Blopgdiazal-frarllopiperidimndpidrechitridg (preparpyas dpsggped in the
Exampd¢ )26 EBY.T Peifcatign of 98 fimel romppodHeas (pegermgy by, fsh
chromatbgraplny ol silichi gek edeent: DICMENMeQESKBpt under stirring
Yieht: 788bi(ehd yélkmp oilp LOMS qREYNT.46 tin (MktodnE); MG &BSH) gave
m/zagemsphere. The reaction m xture was then heated at
IH-mf(DM@d@,nsi(ﬂphg sor e msmmsm;m DnERL, 1H): 7.08-
6 94 @I@ﬁﬁ%elH)Tbenr @sh s20b Uty 3wt HonahepH);
225 a 6 GE P! ?84 . i) 1. @Wﬁlﬁmses ver e

rat ed andﬁ?he of gani’c | ayer was washed
sequentlally with watep, (40w, twice), IN NaCH (40
m., twice) and with brine.” The organic |ayer was

r#gﬁt’?&%ﬁmf'&d AR P P B R BV 130

0P ed by flash chrao tograhy (silica gel, eluent:
hexane/ et hyl acet n ‘ ]
1TPLC to give the D re"tiYl ¢ und (50 mg). Yield:
24% (Wi te powder); [a] D2>-4 , ;
nmp=108- 110 C, LCM5 (RI): 2.70 m n (I\/let hod 1); MS
(ESt+) gave raiz: 371.1. 1H NWR (DVsSO d6, 353K), 8
35 (pM . 8-GOC{dbpehtyl] 1,2 8]cxAdiaasd,3-}-pipeiddife-1 (e ehaxylid 0 acid
7. 48 (ddert-®di) éstef. 23 (dd, 210; 4.25 (m 111); 3.83
( MTHeHbomBovhd S, prégdded Folkdwig Lthe (phocetie d@sciibed Mh the
Exaiple 3 ¥DY4sibk @{Nllh'i)drm%rc&%a]ﬁhﬂ:do}l}%peﬂxdﬁ@-l(di‘rboi:}ﬂc) acid tert-

b _d as described in Example 3 ( and cyclopentanecarboxylic acid.
Purifiehfi %&B Jv $ é& &Eﬁ@ycﬁé dhide Shbd: ﬁla
silic i af%e yl) -rnet hanone l?h/

3Y21; i - pl | nej r(g’fi | c aC| W@@égre ~

mxture of 3- fluoro pyrldl ne- 6 carboxyllc acid (0.2

35(%@ 1. 43 l_DTi(,.?ﬁ E%‘ nun onl_cF
a?ﬁ@dcemp ’rv 7 wpar%ﬂng o ed tipethe
@%?@Ft&gy SPﬂbérﬁSTcﬁFlﬂ P’F *ﬁ@l Rr6iRer -
Caﬂ?ﬁ’X&]é‘F apid i iltegler drepgr Exsmppls 35 (A ar ed
Yielss quardiativecalp yekta op; eL M(ScﬁR wééﬁ mé&ieﬂq@é S (ESH)
gave Bz t2283. mi xt ure was heated at 80C over ni ght. The
sol vent was evaporat ed under reduced pressure. 44
35 (e r esi(éiituonmphatiyl)e[d €a-cxclbhentipli[@ 2,41aCadinzp]- Bmb-pipsnigdin-
acet at e i(#Pmethnotehe phases were separated and the
The%ﬁ;@ﬁuﬁd way prepated follesAggiths eepcedire desdcyibed infthevBkanple 34F),
3-(5-0h€l6pentyl- N DafieBiat A B-AHpipekiding ehydedebilonide Hplpiiee . as
des d OF GBI ESarh¥ &5 (WIS afll 1 SHhoRotenzey0 dhleris hpifRkorasithe
t he sol vent was renmdved under vacuumto give a
residue that was purified ti)y fl ash chromat ogr aphy
(silica gel, eluent gradient: from hexane/ethyl
acetate 8:2 to hexane/ethyl acetate 6:4) to give the
pure title conmpound (70 ng). Yield: 14% LCVS (RT):
4.3 mn (Method A); M5 (ESt+) gave nfz: 349.0. 45




(S)-345-(5-Fluoro-pyridin-2-y1)[1, 2,41loxadi azol - 3-yl k
pi peridine-1- carboxylic acid tert-butyl ester (70
ng, 0.2 mmol), was dissolved in DCM (10 nL) and 2 nL
W 064}1# HC1 (di oxane sol ution) were added dr opw.s8oiloisst
ﬁe resulting mxture was stirred at room
tenperature for 3h. The sol vent was evaporated under
reduced pressure to afford
fma'i dohip@fit draé (pevfosindd BE pasiing tle vk, tRrobbioxadliazgdl caritidge
(elve o DNINOSH AN QA kiRt dRe brftlraib) vith Rn@ad.e yel | ow

SRpTAL76POCLORES (RTRPLIVG kil efthtG ™S
Ylépd 34% %t«‘é‘@ﬁh&y‘ﬁe dﬁq7l?a§t|tat|ve LCI\/IS (R ?

f s K

To a suspensi on of
5-f | uor o- 24( S) - 3- pi perrEG‘iaWP]val 2, 41oxadi azol - 5-y1)
ne hydrchl or.i de

{(S&rﬁdér(ﬂ)féliﬁ%?ﬁ sryly Hle?. ﬂeradl%(ZP éﬂlﬂl&?ﬁqﬁ% T(Yibk'ﬁrﬂ'i‘rfO'Pésn%

3-yhrovthangme 3, 4. di f | uor obenzoyl chl oride (35 pL, 0.26
mmol ) were added dropw se_ t OC\ Theyreaction mxture
was allowed to vvarm er\at and stirred
over ni ght under nlrt ere The sol vent was

renoved under reduced pressure The crude was
purlfled by flash chr omat ogr aphy (srlrca gel, ehrnt:

A e Bé P At A S
ﬂu?,_folsljfo ¢,a¢ rgmmf iqégd grg 2 OBT (82
mg, Q§5|~rmq0)()? ]ﬁ g rﬁ% %ﬂiﬂs 16650 by o B AT
st roepn (emomgyatyig T 5P1P}1 cTIIGPRSR ARG e (L 7ok ond

ate;_iH}udemregg regsuge. 1he pepidue, was ymh wier (3 7Yy and
ethsl gplae ([17) q’igas% g@i@ a:nd fggrgeﬂi\c layfﬂjwas washed
with. ﬁ/ﬁ,(NqH@Q_o;j_baq) (2 g, tlrg thegﬁg penergnd dried over NapSO,.
Evir®Yatiod of thmlypnemdg refied pcqsy‘lrrﬁ ga*m Ezcrzg de splid ghat r@&awri%ﬁd
by fadh-cBromdtegrapher (sitica gel) elyanipstiotemorriherighyl acetate
(-6 -Tudeb-phym 15 Bloyaarol i s yorpraprito-
3-yiinethinona e xhlained as b drhite sdlid(104 mgdst er
Y1€f1<i3)’?‘73‘ (xfﬂn%/gouza) rinp”;meMJ 4bgttd ez 80° G=915; NiePEDj DCMS
B 0‘? St bk Wi/z: @S’tl@r was obt ai ned
s‘%%ﬂ r 'a )a's PR EH €148 FEPDO(dUd, 1H);
ﬁ% 1P, 94(&&15' 18: 3- APy 586ddd,
d’ZJI (gxyca

ypl p8e0r(| ?H?r 619-(carEriPoxyI ic acid

tert but yl ester PurrfEr foﬁ was perfornmed by flash
chr omat ography (silica uent gradient: from

¢ mﬂ‘i{rc?-“ﬁ“wi»gséﬁﬁ 'r@“et BBt b SR
dhapong 104 OV (RT): 5 31 min (Method D); M (ES+)
gavern/z 331.1. 46 (B)2-((S)-3-Piperidin-3

-y141, 2, 41 oxadi azol - 50y;1) pyri\d@ihydrochl oride

The compound was prepared following the procedure described in the Example 3 (F),
using  (8)-3-[5- (4-ﬂuoro—pheny1) [1,2,4]oxadiazol-3-yl]-piperidine  hydrochloride
(prepared as described in the Example 1 (E)) and 3.4-difluorobenzoyl chloride.
Purification of the final compound was performed by crystallization from diethyl

ether.
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24(S)-3-Pi peridin-3-yl141, 2, 41oxadi azol - 5-34) - pyri di ne
hydr ochl ori de was obtained foll ow ng the experinental
procedure described in Exanple 45(B), starting from
wd 3abs/Pr34s3- Pyri di n-2-y141, 2, 4) oxadi azol - 3- yl) pH/IRbdeRbIks1
e-l-carboxylic acid tertbutyl ester. Yield
guantitative; LCVMS (RT). 0 75 mn (Method l\/p %S
(ES-1-) gave raiz: 231.0. 46
Yild) 68 (whitk| sotid ) pheri203C;{ RASY Cpy78. 8°n20P95.4MeDFD bLMS
(RT): 338 miz- (D(/ﬂeﬂ:odpﬁpeﬂs @ESH) gayd ln/arB8Hidnone
' Iﬂiﬁm foab] ROPARNSANL )5 (3t 6RNAAIDHD; 2783t} 12FD); 4]4aed]iza);

; $rft 4021 f'1ﬁbﬂ31§( 7Bt HANQAS1 MRS FHE®I, NED; 3.18(m, 1H):
ﬁ?ﬁé@ a rocedure described in

étartl ng from
24(S) 3- Pl perl di n-3-yl adi azol - 5-y1) - pyri di ne
hydr ochl or| de and 4-fl L]J%xraaﬁgén%yl chl ori de.

ion
Ged gvazoi—“?er@pﬁé e R PLE ARG A
5‘)“'“ } YEORE pure title conpound. Yield: 67%

(V\hlte gumy solid); LCIV&(RT) 3 14 min (Method 1);
M5 (ES+) gave ni z: 1‘% | VIR (DMBO-d6, 343K),
5 (ppm: 8.82 (mF 8N ); 8.08 (ddd,
1H); 7.69 (m 1H); 7.48 (dd, .24 (dd, 2H);
4.26 (m 1H); 3.83 (m 114) 3. 42 (dd 111);

3 30 3 166@55( P‘ﬁga]i'% {?1 @% gogf;?uf cgescrgbe]d 1n§hé E&ample 36

umps) S@ 34[5:£4f %9-@ %—pf& fY%f 8
(prepAred e descripe r W 61 -1s 4-dar
ac1g sy Cafiom) qf | Rgmld ‘gagspergwpqi d;]ynﬂ@h chromatography

(siligalg pl@nupdxrdmgﬁi gfhy di:Per i di n-

Yietdt ha%o(véiteaslidyt mprgifCe di] Dé%rrrgm&ﬁé (e%b@lﬁ rMnO&D LCMS
(R'P): 028duingMieexdrGoBS (LS HEgareph/ie: HH(XT) , starting from
"HMNR) (333 at,ppmsnﬂa)ﬁ BY(bedr):28.24(d8, 20T p 704 H(8d, y2H); Ey8(dtl, rieD);
3.73y8d0ehy; o135 eao%(e@d asn)oE s ddd) a el N3 HXBEDE 2.246n, 1H);

2.1G BHWIOb g@gﬁow;@gtm,ql}t)orl de. Purification
was perf orrred by flash chromat ography (silica gel,

el uent: petrol eum et herd ¥d3acetate 1:2) and
successive preparative HPLC to give the pure title

| {(éﬁtm%g%%&%%ﬁ%% DAL egh S

150 5 (ppn): 8.86 (m 111): 8.20 (d br,

114); 7.94 (ddd, 1 (ddd,, 114); 7.31 (m 114);

7.21 (m 214); 5.1 im br, 1214) 3.54 (m 114):

3.23 (m 214); 273 ﬁli@ﬁ’l 89 (m 2H): 1.71
0

(in, 1H). Exanpl e
48

The ‘6 L3 ¥ fic(pho a&%w&é&%e@ HANEOkx4npl 136,
et %s%%’f?ﬁ%f RS 5 e Ay RO
(prepared as described in the Example 1 (E)) and 5-methylisoxazole-4-carboxylic
acid. Purification of the final compound was performed by flash chromatography
(silica gel, eluent: petroleum ether/ethyl acetate 1:1).

Yield: 69% (white solid); mp=65°C; [a]D = +83.11° (¢=1.01, MeOH); LCMS (RT):
6.98 min (Method E); MS (ES+) gave m/z: 357.2.

'H-NMR (373 K, DMSO-dg), & (ppm): 8.50(s, 1H); 8.13(dd, 2H); 7.41(dd, 2H);
4.40(dd, 19); 3.82(ddd, 1H); 3.47(dd, 1H); 3.32(ddd, 1H); 3.17(m, 1H); 2.48(s, 3H);
2.22(m, 1H); 2.01-1.80(m, 2H); 1.68(m, 1H).
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A m xture of 1-nmethyl-irnidazol e-4-carboxylic acid
(0.15 g, 1.2 mmol ), HOAT (0.136 g, 1 nraol), EDCLHC1L
(0.192 g, 1 mmol) and triethylaraine (400 uL) in dry
wbAbs ) and DME (5 i) was stirred at rpefigaosmoisst
tenperature for 15 mn and then (S)-1-(4-
fl uom benzoyl) - N- hydr oxy- pi peri di ne- 3- car boxam di ne
(265 ng, 1 nmol), prepared as described in Exanple 44
(D), was added. The redétample 46 xt ure was stirred at
RT for 2h. The m xture was diluted with DCM and
{(Syess [ 0l-Minbiv-sheRyIN] N2 Sfdxadinm] Seyi}-piperitias -y1@A(D\edroapyptidin-
4-$lhmettabisie: resi due was purified by passing it though a
silica gel cartridge (eluent gradient: from ethyl
acetate to nethanol /ethyl acetate 1:8). The white
solid thus obtained was d| ssol e TR acetonitrile (2

nalL) and heated in a mgef at 80C for |b,
then at 95C for | h,_xfhesn At 12BC for | h. The sol vent
was renoved and th Si due s loaded onto a silica
gel cartridge (el gradient: fromethyl acetate to

Tha&i)h@nmhd emhptepaxedtﬁ]i@wﬁg% ptazedpire alescribed in the Example 5,

usifid - T (S)B-[5-@h@wvyd-phenyl)-[1,2,4]oxadiazol-3-yl]-piperidine  hydrochloride

(pl{a-ﬁa@d 34 BestAbaEih tid Eddinplei 10@s phndd2 YilhrbisoBicdfiis adidaTht title
M&%waﬁd@u&eaﬁ&wﬁh anone as a coI our | ess

Y1& ﬁ@a%@e : at/el)e sbkigt); %zpéi(gnb@r{ lgﬂivs ( s gave H);

lﬁr\ggh]l% : %) %7%1 1%? ?igdggdm)
) 3. ' HeBa 30(m,

gki%l , ' ' E’ﬁéb 111): 2.19

(m 111) 1. 95 1.77 (m 211 67 (m 111) . Exanpl e
49

4- Fl uor o- phenyl - 345- ( 3- quoro pyridin 41,
(S Ehcbaleonsty i a@fﬁ Jpemaidnohe Hoorbyricin-
4-s-soethewonst 3-f | uor o- pyr| di ne- 4-carboxylic acid (0.133
g, 0.94 mol), (S)-1-(4-

f1 uor o- benzoy1l) - N- hydr oxy- pi pegi di ne- 3- car boxani di ne
(250 ng, 0.94 nmol), prepared 8§s gescribed i n Exanpl e
44 (D), HOBT (0.127 g, ®N94 mmpl )\ £DCLHCL (0.270 g,

1.41 nanol) and tri 'h"(262 pL) in dry
di oxane (30 nL) wa irred at roomtenperature for
4h and then the rFéacdtion m xture was heated at 80C

for 4h. The sol vent was evaporated under reduced
Thecempoiiel wad erepared doli@sging ubke yekedure idbsoeithed yn theaBxample 5,
usi6fr oMIOBLENNOr¢-phdnyDd 1 @t Joxiare13-yl]aghdridlizeu mhydrochloride
(prepdieT 4LERMIbAGR RS Bxdndd 1t(@)pande3-Hldgropdhiotinit laeid. The title
coxﬁﬁémﬁ% obikdfed e aftét Rlofli-ut 2% [cdo20 = +65.5
i By $dt; [

zaz ¢ Metohd
e

égf gggéa B v
Exanpl e 50

(3,4-D fluoro-phenyl)-{(S)-315-(3-fluoro-Pyridin-4-yl
)41, 2, 41oxadi azol - 3-y1] - piperidin-I|-yl}-nethanone

50

(A)(S)-1-(3,4Di fl uorobenzoyl) - pi peri di ne- 3-car bon| tri
l e

(S)-1-(3,4-Difluoro-benzoyl) - pi peri di ne-3-carbonitril
e was obtained follow ng the experinental procedure
described in Exanple 44 (C;'), usi ng

3, 4-di fl uor obenzoyl L




chl oride as the acyl ating agent. The crude was
purified by flash chromat ography (silica gel, eluent
gradient: from petroleumether/ethyl acetate 7:3 to
woRBbdiRkaym et her/ ethyl acetate 1:1). Yield: AS2bdslrsst
(RT): 4.0 mn (Method D); M5 (ES+) gave nmlz: 251.0.
50(B)(8)-1-(3,4-D fl uoro-benzoyl) - N hydroxy-Pi Peridin
e- 3- car boxam di ne
(S)-1-(3, 4-Di fluoro- bekZeyple4d hydr oxy- pi Peri di ne- 3-c
ar boxamme was obtained foll ow ng the experinental ’
{(S)30ise@dleordqhenylp Hg2. 4 joxadisanbB eyl Brip¢mjin-1sy o §-Bngrofpywidin-
2-v{)Binethatiched- Di f | uor o- benzoy1) - Pi peri di ne-3-carbOni tril
e. LCM5 (RT): 1.19 mn (I\/lethod D; M (ESt+) gave m z:
284.2. 50

(O (3,4-Difluoro-pheny {( - # | uoro-Pyridin-4
-y1l)- [1,2,4] oxadl azql -8~-¢y1}-piperi din- 1 -yi}
- met hanone title /\jg}'pound was obt ai ned
foll ow ng the expe ent al procedure described in
Exarrple 49, starting from

Thé %2» &m%me%&%& ﬁ:ﬁ&%@éﬁé‘% ] Cg%sgé %éy&ib@&fl} @%fn oi dsé

' C&‘ e ic acid.
Tm.u e u%@ F ure a Bt@i T%:vraphy

mg%%w

(51 el f

il
f: % _Ejn
he?@{l %ﬁ/ﬁ) 6, 353 7
Yiglg16% myviﬂe Pevzg 9@1 5 %7(1@%@ @3 848?# ﬂ%‘iﬁ‘l?h?d%@ s

(ES)2ayq myz: 34133 & '111): 3.79 (m 111& 3. 45

HNMIR; (3338, DMIOd). fzm;m) 28 54N 14 %x 12@5, ?.%(m, 1H);
7.66(rd,) 15 B2H{d, nZH)l B17(m1brs 8HYrd 440m br, 1Bk 3d8(re BD; 3.17(m,
1H]:(3)5(By, (BY;2y23(nh, hELR-2y0P41 7 A 28l eme L EB- y 1) - pi perl di

n-1-yl]-(2,4,6-trifluoro-phenyl)- methanone

Example 43

{(S)-3-[5-(4-Fluoro-phenyl)-[1,2,4]Joxadiazol-3-yl]-piperidin-1-yi}~(5-fluoro-pyridin-
3.yl)-methanone

O

The compound was prepared following the procedure described in the Example 36,
using  (S)-3-[5-(4-fiuoro-phenyl)-[1,2.4]oxadiazol-3-yl]-piperidine  hydrochloride
(prepared as described in the Example 1 (E)) and 5-fluoropyridine-3-carboxylic acid.
The title compound was obtained pure after purification by a first flash
chromatography (silica gel, eluent: petroleum ether/ethyl acetate 1:1) and then a
second flash chromatography (silica gel, eluent: petroleum ether/ethyl acetate 6:4).
Yield: 43% (gummy white solid); [o]p2® = +79.3° (c=0.99, MeOH); LCMS (RT): 2.81
min (Method I); MS (ES+) gave m/z: 371.2.

. NMR (DMSO0-dg, 353K), 8 (ppm): 8.61 (d, 1H); 8.48 (dd, 1H); 8.13 (dd, 2H); 7.73
(ddd, 1H); 7.43 (dd, 2H); 4.21 (m, 1H); 3.78 (m, 1H); 3.47 (dd, 1H); 3.33 (ddd, 1H);
3.22 (ddd, 1H); 2.22 (m, 1H); 1.96 (m, 1H); 1.84 (m, 1H); 1.69 (m, 1H).
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[(S)-3-(5-Pyridin-2-y141, 2, 4] oxadi azol - 3-y1) - pi peri di
n-1 -yl1l]-(2,4,6-trifluoro-phenyl)- netharune was
obt ai ned following the experinental procedure -

WOdZ% 2k£§d in Exanple 45(C), starting from PCT/IB2006/001881
2-((S)-3-pipericlin-3-y111, 2, 4] oxadi azol -5-y1) - pyri di
ne hydrochl ori de, prepared as described in Exanple 46
(B), and 2,4,6-trifluorobenzoyl chloride.
Purification was perfoEgmdpleyaf| ash chromat ography
(silica gel, eluent: petroleumether/ethyl acetate

(S) -%hoxbﬁhﬁgiylée{StﬂSG(SHﬂfo@o atnez gr[m QU[I&;a&‘é.lzﬁLS'iyl]aﬂﬂ%ndm-l-

1} BYhd €SS gummy s n2 = +68. 28 (c=163,
MeOH); LCVB (RT): 2 68 rU|n wth-- l); M5 (ES+) gave

(ppm: 8.81

(doo 111); 7.67 (ddd,

mz: 389.2. 111NI\/RDI\/Sd6 74K),) ppm : 8.
(m 1H); 8.18 (d br , ;7.
1H); 756741(I%§@ (mbr, 111); 3.72 (m
br 1H); 3.48 (dd 3.31 (n, 111); 3.20 (ddd,
2.24 (in, 111); 1.99 (n, 111); 1.87 (in, 111);
44 ?4866 ( MsiEdCartaxasybiedine-1-carboxylic acid tert-butyl ester
ne%n(la‘émﬁw ¢l Qu i, s/'m Tnrdol} 6K @tkh aTIgH <Bloydfprnpitp €0.8 el
830 ntmd fwebe? addelt Hfobfﬁééoét QBhgNy %bhmﬂﬁtdiTE(BP!D%o&mpendme-B-

3ci éfrﬂ ifindy wlddordf: ﬁrﬁ@ Rhde3 nitdobed biR@shictre.
Aft& rgﬁj % M—Eg@%’) Rig bi);;imzrgﬁfohﬁe %Bﬁlﬁ%%ﬂ 121 The

% uéfoMIQ% NLBCO; (ag) was
sul Jre gd 3y

oL, B
| ﬂpﬁﬁ%ﬁ%ﬁ%‘&%ﬁ rmﬁﬁgﬁﬂ 32&‘3% ﬁ'?’%ﬁ@%egwgp 3300,

ﬁ % (’\% jed mﬁ od1um
| m‘B ¢ 26 h
silica eI eluent petroleu .eth r/et%‘.gI acetate

>

44 v)\,rﬁ todr ngjlgggz 2 %4;’? o
soh(tmn) of @% ﬁmamanocfkpmq@gm- -caRhBWIESﬂyldgtﬁWUWﬂ/eﬁwf é%@ $. 72

mmbi) lin gyRdBNEOD k), @d@l@ltmse gAfiqroiering) pyernight at
rooB\. tbpémiivine,  ettiyl Heeta®, ©F {dded, oo E@ solvtum?wesm@shei Mith 10%
HCY (Bfims)2The phas2d Were skp2@te@angrthe dighnics Jrepnduiad dyer sodium
sulphh; and ebdpotadet] tolddynesSuBBr fedpceiidyssu®, 20 (ddd, 111);
TheitRAobiPoudddhs usbd 96 thﬂnexi ibp withoBiAufther putifipatioh. 66 (m
Yiekd GhantitdExayERISHRT): 4.48 min (Method A); MS (ES+) gave m/z: 211.1,
(2, 6-Difluoro-phenyl K(S) 3-(5-pyridin-2-yl1l41, 2, 4] oxad
44 (( zol - 3 (s)ll AFPirResrb-Beio eridiRt heabastrile
51aﬂ ﬁaﬁﬁmlaar lic 3cidSeRWitylicfeR (13l 4,17.24 44roa),
%ﬁe Qi?%ﬁ.) nB-1h- Ml of ARG QMNBxMB Solution) were
35 AREE WR iR R 86848herature for Sh,

1
add %&? N ced res ure to afford H%S;r)é)zpenmne-?,-
;;‘;%0 iiﬁc i 8I ne ?ﬁ%oi orl de prepare
To @rﬁuavqna@n @f%}?@rﬁﬂﬂs Gﬁﬁéig’g@‘gfﬁug%ﬁg“ : mho%ﬁ%l

dichlgrogrthagg € Os P, i fiuorobenzoy!

chlmderé?;%fép y1-83 m@i werp:adiled drogyvise 2 f) éeath‘P’i‘ pixture was
opsAio NyRgm at room temperature and stirred for 3h under nitrogen atmosphere.

The solution was then treated with 5% NaFHCO; (50 mL, twice) and the phases were
separated. The organic layer was washed with IN HCl (50 mL) and with brine (50
mL), then was dried over Na,80; and evaporated under reduced pressure. The crude
was putified by flash chromatography (silica gel, eluent gradient: from petroleum
ether/ethyl acetate 7:3 to petroleum ether/ethyl acetate 1:1) to give 1.01g of the title
compound.

Yield: 61% (yellow oil); LCMS (RT): 3.7 min (Method D); MS (ES+) gave m/z:
233.1.
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Yield: 42% (col ourl ess gummy solid); [4)20 = +70.76
(c=0.52, MeOH); LCMS (RT). 253 min (Method I); M
(ES+) gave nmfz: 371.3. 11-1-NWR (DV60-d6, 300 MHz,
present), 8 (ppm: 8.83 (m 1H); pTarel
Wdﬁg‘gﬁ?{%d 111): 8.09 (m 111): 7.71 (m 1&5&7 01881
7.62-7.48 (m 111); 7.29-7.19 (m 111); 7.23 and 7.04
(dd, 110; 4.68 (m 1H); 4:02 (m 111); 3.73 and 3.60
(dd, 111); 3.43 (m 111); 3.13 (m 111); 2.21 (m
;2. @91 X4 ETuckdber2bPh)-Nhy@ody-Pipefidihe-3 bhboxiniame! e

i;; n of (SS)- 4—ﬂuoro—benzoy -p1gdme ~3-carbonitrile (1.01 g, 4.35
1. azQ

mmﬂ)g 1PVt 972 Gt RrR0010

? der educed eSS
Ea%%g e:?g’?‘rj? erl |n f ; hanél%g b %‘}}1 érl%?r
AR V6T (§52 1P 5% (Qa, 2m);
piies ﬁmi%%é‘i s

(m, ¥y besl di(@e2Hpr epar ed as descrl bed in Exanpl e 46

(B) and 2, 5-di fl uorobenzo chloride. Purification
44 Bs per f(SB-Eﬂeﬂuwyphqnandﬁﬂé%mw@m@n;H iL} Mhangélpzoi-?’-

el uent : yikpipeiidinhd}mstiasergy| acetate 1:2) to _

t heA mixerd of (S2-1ddfhountenzyy i MNhyBo9%s-piperidioe-p Wﬁ,ﬂe
(156 Ghiz 056 LGMBLY, FFHluora-pgiidine 2-dalisibel s, (WSmEED6 gamdd),
HOAT @76 18], 1. 58. miho) NWBC{. BB 636m3 1B80)nmo i sipyniiioxhed15 mL)
was 1696 unddrlkstirrfhig bt afnBieht tempdiurd o @Hnighid dndef nBibgen dizhosphere.
Thelrb8etioh- Bkidr8wa3 THeh hedted 3t §0PCfor 5B bl theSsolvén( wis &raporated
undd deliuced: gssﬁl‘édThé]-r%Qihue wesSditutetl With tater (Ailh]) arl Abyl(attate

th:'-)

(40 ) > %eﬂcl&par%teﬁﬁnﬁ'tﬁe otehflic 1Ay Gvdsi Washdd ééquentlally
IN NaO 40 mL, twic d with brine. Th

wa e %}% Lo ﬂs@@eﬂ%mﬁ@@% s

gw 1 ohto (silica_gel, eluent:

S T A R SR,

Yiekh 26% @g@ q;lwlw%mgn 19 SRS AL oRl Q5846 10 °c;
LCM@( ®D<3- ﬁQF‘lﬂh@;ﬂ (M§)(B§+b g VE H1d: y141 2 (féa%ii
'H-DER (BMBQ-dpydoBldn r§@ﬁ|(éf11éb 8.5 gsla 7 (0 Thy;
7481@1;};2111:;&@23 dEa&éxrmzé (me HB3.83{m 1573 (qdulﬁlb@ér%z%wm,
2H); BI23r(ingl ¢ F);ALR4 (b, d&D; bB3 el 66(metby fl ash

chromat ography (silica gel, eluent: petroleum

et her/ethyl acetate 1: ExamplediSve the pure title

conpound. Yield: 37% (col ourl ess gumy solid); [a] D20

(S)3 A Rofead) 83 95- (MﬁbﬁOpyﬂnENB SIRIN).2,4 R&8dimio-3GHEt hod
plpéadey@g ESHang@ve nz: 371.3. IH NVR (DMVBO d6, 373K),

S (ppr): 8.81 (ddd, 111); 8 (d bF, 111); 8.06
(ddd, 111); 7.67 (ddd, 1H) \44 111) 7.32-7.18
(in, 211); 4.22 (m brﬁ,, 111); 3.49

(dd, 1H); 3.31 (my1 Om 111) P (m 1H);
2.00 (n, 1H); M"'lll 1.67 (m 1H).
2

45 (A) (8)-3-[5-(5-Fluoro-pyridin-2-y1)-[1,2,4}oxadiazol-3-yl]-piperidine-1-
carboxylic acid tert-butyl ester
A mixture of 3-fluoro-pyridine-6-carboxylic acid (0.2 g, 1.43 mmol), HOAT .
(0.195 g, 1.43 mmol), EDCLHCI (0.415 g, 2.14 mamol) in dry dioxane (30 mL) was
heated at 50°C for 2h, under nitrogen atmosphere, then (S5)-3-(N-
hydroxycarbammdoyl)-plpendme-1-carboxyllc acid tert-butyl ester (350 mg, 1.43
mmol), prepared as described in Example 1 (C), was added and the reaction mixture
was heated at 80°C overnight. The solvent was evaporated under reduced pressure.
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PHARMACOLOGY: The conpounds provided in the present
invention are positive allosteric nodul ators of
n3d uR5. As such, these conpounds do not appear to
wdhoig kst he orthosteric glutamate recogniti g@fibReo1sst
and do not activate the md uR5 by thensel ves.
I nstead, the response of m3d uR5 to a concentration of
glutamate or md uR5 agoni st is increased when
The eegiduenelss dilutdbiwithl watér @0 anlpr @slesthyl «Cotappo(#idulhfthe phases
welf@ Edpatated ail the @fpahd eget wadamshet lsequentiiiye efithayatenJ40REL,
}é) VNraeaf (40hel ) twadt) labd with Griea Eiraegddielafeneis dfedafver
sodilk® diﬁﬁhﬁfétaﬁfd th&ESOWBkEVA fdo\dd tndas saduuanto gitve Gletitieethat
% s@b @%&1: &ﬁﬁﬁﬁﬁﬁgﬂ%ﬁg {siIRSPRE Whetnt Brafieaisifont eta0e/Sthyl

C%l 0! | bedirO vl tofga&étg%m@@iﬂa %ﬁgbmmr(qwlqﬂ%q
cgufzf% #Cn%gdg‘f’rﬁaynéﬂ%?l pt s(gd)‘%)almel y ﬁﬂ: ﬁ‘?{e;m&{)g%@%one of
455ﬁfuﬁ2t i 5%1?01%2@2%?%,1 SN 32%%2‘?‘2%??%

i s ?rOng‘ urgsg_é ]Zﬁoxagh ?1 39%1&1) ep ine-1-
a%éSS% éggﬁg %%%WQ%QWI %E }'%‘ 54 r(\é/]ls'(lélhf Elgﬂrsnlé
HP

(_n..

nuaw gfabgféﬁﬁﬁeﬁtmpm ereps Lo “ﬂdef
redpcech PepsewEf foc affard gofinare- aL&S)uﬁaEpe Pry agle>-y1)-
pyudipe bydroeionde (A8 mmbas eedpyeliaw ph haf waSp?SéS éPrathie G step
withouisfuptherparification. was est abl i shed and used in order to
Yieldspmutitaties; pOMER (RT)e §.83 fmin Kcthodndk M ESH) ehec pizesEHe.
invention to increase the Ca2+ nobilization-induced
4516¢) gl ut @yEB g-difltdroplicog B4 HgS-Angropymirkin2i- G ft.2,4]oxadiazol-
acti vi t y3uwhiesipaiin-l ed} -nethhheeabsence of gl ut amat e.
Primary @«epdokioal of S-flaay-2eES)spiberdin-3- ¥Rl 2erjyxadiazell-5-yl)-
pySdht By&SNBAE (U.20aedl) i @ didiétbaetand (10 mlL), triethylamine
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Exarople 48 _
(4-Fluoro-phenyl)-{(S)-3-[5-(1-methyl-1H-imidazol-4-y1)-[1,2,4Joxadiazol-3-y1]-

piperidin-1-yl}-methanone
~ O~ o]
N i
F

A mixture of 1-methyl-imidazole-4-carboxylic acid (0.15 g, 1.2 mmol), HOAT (0.136
g, 1 mmol), EDCLHCI (0.192 g, 1 mmo}) and triethylamine (400 ul) in dry DCM (10
mlL) and DMF (5 mL) was stirred at room temperature for 15 min and then (5)-1-(4-
fiuoro-benzoyl)-N-hydroxy-piperidine-3-carboxamidine (265 mg, 1 mmol), prepared
as described in Example 44 (D), was added. The reaction mixture was stirred at RT
for 2h. The mixture was dihied with DCM and washed with 0.2 N NaOH. The
solvent was removed and the crude residue was purified by passing it through a silica
gel cartridge (eluent gradient: from ethy! acetate to methanol/ethyl acetate 1:9).

The white solid thus obtained was dissolved in acetonitrile (2 mL} and heated in a
microwaves oven at 80°C for 1h, then at 95°C for 1h, then at 120°C for 1h. The
solvent was removed and the residue was loaded onto a silica gel cartridge (eluent
gradient: from ethyl acetate to methanol/ethyl acetate 6:94) to give (4-flucro-phenyl)-
{(8)-3-[5-(1-methyl-1H-imidazol-4-y1)-[1,2,4Joxadiazol-3-y1]~piperidin-1-yl}-
methanone as a colourless glass (120 mg).

Yield: 57%; [a]p®® = +86° (¢=0.55, MeOH); LCMS (RT): 2.02 min (Method I); MS
(ES+) gave m/z: 356.2.

TH-NMR (DMSO-dg, 353K, & (ppm): 8.01 (d br, 1H); 7.80 (d br, 1H); 7.47 (dd, 2H);
7.23 (dd, 2H); 4.22 (m, 1H); 3.84 (m, 11); 3.77 (s, 3H); 3.34 (dd, 1H); 3.20 (ddd,

1H); 3.09 (m, 1H); 2.19 (m, 1H); 1.95-1.77 (m, 2H); 1.67 (m, 1H).

Example 49

(4-Fluoro-phenyl)-{(S)-3- [5 (3-fluoro-pyridin-4-yl)-[1,2 4Joxadiazol-3-yl}-piperidin-

1-yl}-methanone
F oo »O F
\ (L1
M.z

A mixture of 3-fluoro-pyridine-4-carboxylic acid (0.133 g, 0.94 mmol), (S)-1-(4-
fluoro-benzoyl)-N-hydroxy-piperidine-3-carboxamidine (250 mg, 0.94 mmol),
prepared as described in Example 44 (D), HOBT (0.127 g, 0.94 mmol), EDCLHCI
(0.270 g, 1.41 mmol) and triethylamine (262 pL) in dry dioxane (30 mL) was stirred
at room temperature for 4h and then the reaction mixture was heated at 80°C for 4h.
The solvent was evaporated under reduced pressure. The crude residue was purified
by flash chromatography (silica gel, eluent: petroleum ether/ethyl acetate 6:4) to give
the pure title compound (146 mg).

Yield: 42%; [oJp?® = +65.5° (c=0.61, MeOH); LCMS (RT): 3.42 min (Method I); MS
(ES+) gave m/z: 371.1.
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' NMR (DMSO-dg, 353K), 5 (ppm): 8.88 (d, 1H); 8.71 (dd, 1H); 8.03 (ddd; 1H);
7.48 (dd, 26D); 7.23 (dd, 2H); 4.26 (m, TH); 3.82 (m, 1H); 3.43 (dd, 1H); 3.26 (m, 21T);
2.24 (m, 1H); 1.98 (m, 1H); 1.85 (m, 1H); 1.66 (m, 1H).

Example 50

(3,4-Difluoro-phenyl)-{(S)-3-[5-(3 —fluoro-pyridin-4-yl)-[1,2,4]oxadiazol-3-y1]-

piperidin-1-yl}-methanone
o F
3 (L
Saacht

50 (A) (S)-1-(3,4-Difluoro-benzoyl)-piperidine-3-carbonitrile

(S)>-1-3 ,4-Difluoro-benzoyl)-piperidine-3-carbonitrile was obtained following
the experimental procedure described in Example 44 (C), using 3,4-difluorobenzoyl
chloride as the acylating agent. ' '
The crude was purified by flash chromatography (silica gel, eluent gradient: from
petroleum ether/ethyl acetate 7:3 to petrolewm ether/ethyl acetate 1:1).
Yield: 18%; LCMS (RT): 4.0 min (Method D); MS (ES+) gave m/z: 251.0.

50 (B) (8)-1-3 A-Difluoro-benzoyl)-N-hydroxy-piperidine-3-carboxamidine

' (8)-1-(3 ,4—]3iﬂuoro-benzoyl)-N—hydroxy—piperidine~3-carboxa.midine was
obtained following the experimental procedure described in Example 44 (D), starting
from (S)-1-(3,4-Difluoro-benzoyl)-piperidine-3-carbonitrile. .
LCMS (RT): 1.19 min (Method D); MS (ES+) gave m/z: 284.2.

50 (C) (3,4-Diﬂuoro—pheny1)-{(S)-S-[5-(3~ﬂuoro-pyridin~4-y1)-
[1,2,4] oxadiazo}-3-yl]-piperidin-1-yl}-methanone

The title compound was obtained following the experimental procedure
described in Example 49, starting from (8)-1~(3,4-Diflucro-benzoyl)-N-hydroxy-
piperidine-3-carboxamidine and 3-fluoro-pyridine-4-carboxylic acid.
Purification was performed by flash chromatography (silica gel; eluent: peiroleum
ether/ethyl acetate 6:4).
Yield: 44%; [a]p® = +60.4° (c=0.55, MeOH); LCMS (RT): 2.78 min (Method I); MS
(ES+) gave m/z: 389.1.
IH.NMR (DMSO-ds, 353K), & (ppm): 8.88 (d, 1H); 8.70 (dd, 1H); 8.02 (dd, 1H);
7.51-7.40 (m, 2F); 7.28 (m, 1H); 4.23 (m, 1H); 3.79 (m, 1H); 3.45 (dd, 1H); 3.35-3.21
(m, 2H); 2.23 (m, 1H); 1.95 (m, 1H); 1.82 (m, 1H); 1.68 (i, 1H).
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Example 51

[(S)-3-(5-Pyridin-2-y1-[1,2,4]oxadiazol-3-y1)-piperidin-1-yl}-(2.4,6-irifluoro-phenyl)-
methanone

[(8)-3<(5-Pyridin-2-yl-[1,2,4]oxadiazol-3-y})-piperidin-1-y1}-(2,4,6-trifluoro-phenyl)-
methanone was obtained following the experimental procedure described in Example
45(C),  starting from  2~((S)-3-piperidin-3-yl-[1,2,4]Joxadiazol-5-yl)-pyridine
hydrochloride, prepared as described in Example 46 (B), and 2,4,6-triflucrobenzoyl
chloride. Purification was performed by flash chromatography (silica gel, eluent:
petroleum ether/ethyl acetate 1:2) to give the pure title compound.

Yield: 42% (colourless guommy solid); [alp?® = +68.28° (c=0.63, MeOH); LCMS
(RT): 2.68 min (Method I); MS (ES+) gave m/z: 389.2.

1-NMR. (DMSO-dg  373K), & (ppm): 8.81 (m, 1H); 8:18 (d br, 1H); 8.06 (ddd, 1H);
7.67 (ddd, 1H); 7.56-7.41 (m, 2H); 4.20 (m br, 1H); 3.72 (m br, 1H); 3.48 (dd, 1H);
3.31 (m, 1H); 3.20 (ddd, 1H); 2.24 (m, 1H); 1.99 (m, 1H); 1.87 (m, 1H); 1.66 (m, 1H).

Example 52

[(8)-3-(5-Pyridin-2-yl-[1,2,4]oxadiazol-3-yl)-piperidin-1-yl}-(2,3,4-trifluoro-phenyl)-
methanone

£EF
F

[(S)-3-(5-Pyridin-2-y1-[1,2,4]oxadiazol-3-y1)-piperidin-1-ylI]-(2,3,4-triflucro-phenyl)-
methanone was obtained following the experimental procedure described in Example
45(C), starting from 2-((S)-3-piperidin-3-yl-[1,2,4]oxadiazol-5-yl)-pyridine
hydrochloride, prepared as described in Example 46 (B), and 2,3,4-triflucrobenzoyl
chloride. Purification was performed by flash chromatography (silica gel, eluent:
petroleum ether/ethyl acetate 1:2) to give the pure title compound.

Yield: 54% (white gummy solid); [o]p™ = +62.9° (c=1.8, MeOH); LCMS (RT): 2.70
min (Method I); MS (ES+) gave m/z: 389.2.

'HNMR (DMSO-dg, 373K), & (ppm): 8.81 (ddd, 1H); 8.17 (d br, 1H); 8.07 (ddd,
1H); 7.67 (ddd, 1H); 7.37-7.23 (m, 2H); 4.20 (m br, 1H); 3.75 (m br, 1H); 3.51 (dd4,
1H); 3.33 (m, 1H); 3.20 (ddd, 1H); 2.24 (m, 1H); 1.99 (m, 1H); 1.87 (m, 1H); 1.66 (m,
1H). ,
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Example 53

(2,6-Difluoro-phenyl)-[(8)-3-(5-pyridin-2-yl-[1,2,4Joxadiazol-3-yI)-piperidin-1-yl}-
methanone .

(2,6-Diﬂuoro»pheny1)—[(S)—3-(5-py1‘id1'n—2-yl—[I,2,4]oxadiazol-S-yl)-pipeﬂdin-l-yl]-
methanone was obtained following the experimental procedure described in Example
45(C), starting from 2-((S)-3-piperidin-3-yi-[1,2,4]oxadiazol-5-y1)-pyridine
hydrochloride, prepared as described in Example 46 (B), and 2,6-difluorobenzoy!
chloride. Purification was performed by flash chromatography (silica gel, eluent:
petroleum ether/ethyl acetate 1:2) to give the pure title compound. :

Yield: 42% (colowless gummy solid); [ofp™ = +70.76° (¢=0.52, MeOH); LCMS
(RT): 2.53 min (Method I); MS (ES+) gave m/z: 371.3.

H1-NMR (DMSO-dg, 300 MHz, rotamers present), 8 (ppm): 8.83 (m, 1H); 8.27 and
8.12 (ddd, 1H); 8.09 (m, 1H); 7.71 (m, 1H); 7.62-7.48 (m, 1H); 7.29-7.19 (m, 1H);
7.23 and 7.04 (dd, 1H); 4.68 (m, 1H); 4.02 (m, 1H}; 3.73 and 3.60 (dd, 110); 3.43 (m,
1H); 3.13 (m, 1H); 2.21 (m, 1H); 2.09-1.77 (m, 2H); 1.73-1.47 (m, 1H).

Example 54

(2,5-Difluoro-phenyl}-{(S)-3 -(5-pyridin-2-y1-{1,2,4}oxadiazol-3-yl}-piperidin-1-yi]-

+ methanone

N :’“\S »\Q
salt i

(2,5—Diﬂuoro-phenyl)—[(S)~3—(5-pyridin—2—y1-.[1,2,4]oxadiazol-3-y1)-pipexidin—1—y1]~
methanone was obtained following the experimental procedure described in Example
45(C),  starting  from 2-((S)-3-piperidin-3-yl-[1,2 4]oxadiazol-5-y1)-pyridine
hydrochloride, prepared as described in Example 46 (B), and 2,5-diflnorobenzoyl
chloride. Purification was performed by flash chromafography (silica gel, eluent:
petroleum ether/ethyl acetate 1:2) o give the pure title compound.

Yield: 30% (colourless gummy solid); LCMS (RT): 3.27 min (Method L); MS (ES+)
gave m/z: 371.3.

TH-NMR (DMSO-ds 373K), 5 (ppm): 8.81 (ddd, 1H); 8.17 (d br, 1H); 8.06 (ddd, 1H);
7.67 (ddd, 1H); 7.26 (m, 3H); 4.19 (m br, 1H); 3.77 (m br, 1H); 3.47 (dd, 1H); 3.37-
3.14 (m, 2H); 2.25 (m, 1H); 1.98 (m, 1H); 1.87 (m, 1H); 1.66 (m, 1H).
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Example 55

(2,3-Difluoro-phenyl)-[(8)-3-(5-pyridin-2-y1-{1,2,4]oxadiazol-3-yl)-piperidin-1 -yl]-
methanone

K F
(S
W |
| N\ \N> O
=

(2,3-Difluoro-phenyl)-[(S)-3-(5-pyridin-2-yl-{1,2,4]oxadiazol-3-yl)-piperidin-1-yl]-
methanone was obtained following the experimental procedure described in Example
45(C), starting from  2-{(S)-3-piperidin-3-yl-[1,2,4]oxadiazol-5-yl)-pyridine
hydrochloride, prepared as described in Example 46 (B), and 2,6-difluorobenzoyl
chloride. Purification was performed by flash chromatography (silica gel, eluent:
petroleum ether/ethyl acetate 1:2) to give the pure title compound.

- Yield: 37% (colourless gummy solid); [o]p> = +64.76° (c=0.875, MeOH); LCMS
(RT): 2.58 min (Method I); MS (ES+) gave m/z: 371.3.
TH-NMR (DMSO-ds, 373K), & (ppm): 8.81 (ddd, 1H); 8.17 (d br, 1H); 8.06 (ddd, 1H);
7.67 (ddd, TH); 7.44 (m, 1H); 7.32-7.18 (m, 2H); 4.22 (m br, 1H); 3.76 (m br, 1H);
3.49 (dd, 1H); 3.31 {m, 1H); 3.19 (m, 1H); 226(m 1H); 2.00 (m, 1H); 1.88 (m, 1H);
1.67 (m, 1H).

PHARMACOLOGY:

The compounds provided in the present invention are positive allosteric modulators of
mGluR3. As such, these compounds do not appear to bind to the orthosteric glutamate
recognition site, and do not activate the mGluRS5 by themselves. Instead, the response
of mGIuRS5 to a concentration of glutamate or mGluR5 agonist is increased when
compounds of Formula [ are present. Compounds of Formula I are expected to have
their effect at mGIluRS5 by virtue of their ability to enbance the function of the

receptor.

EXAMPLE A

mGluRS assay on rat cultured corfical astrocytes

Under exposure o growth factors (basic fibroblast growth factor, epidermal growth
factor), rat cultured astrocytes express group I-Gq coupled mGluR transcripts, namely
mGIuRS5, but none of the splice variants of mGluR1, and as a consequence, a
functional expression of mGluRS receptors (Miller et al. (1995) J. Neurosci. 15:6103-
9): The stimulation of mGluRS5 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 mGIuRS5 receptors in this preparation.

This preparation was established and used in order fo assess the properties of the
compounds of the present invention to increase the Ca® mobilization-induced by
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glutamate without showing any significant activity when applied in the absence of
glutamate.

Primary cortical astrocytes culture:

" Primary glial cultures were prepared from cortices of Sprague-Dawley 16 to 19 days
old embryos using a modification of methods described by Mc Carthy and de Vellis
(1980) J. Cell Biol. 85:890-902 and Miller et al. (1995) J. Neurosci. 15 (9):6103-9.
The cortices were dissected and then dissociated by trituration in a sterile buffer
containing 5.36 mM KCI, 0.44 mM NaHCOs;, 4.17 mM KHyPOy, 137 mM NaCl, 0.34
mM NaH;POq, 1 g/L glucose. The resulting cell homogenate was plated onto poly-D-
lysine precoated T175 flasks (BIOCOAT, Becton Dickinson Biosciences,
Erembodegem, Belgium) in Dubelcco’s Modified FEagle’s Medium (D-MEM
GlutaMAX™ 1, Invitrogen, Basel, Switzertand) buffered with 25 mM HEPES and
22.7 mM NaHCO;, and supplemented with 4.5g/L glucose, 1 mM pyruvate and 15 %
fetal bovine serum (FBS, Invitrogen, Basel, Switzerland), penicillin and streptomycin

" and incubated at 37°C with 5% CO, For subsequent seeding, the FBS

supplementation was reduced to 10 %. After 12 days, cells were subplated by

trypsinisation onto poly-D-lysine precoated 384-well plates at a density of 20.000

cells per well in culture buffer.

Ca®* mobilization assay using rat cortical astrocytes:

After one day of incubation, cells were washed with assay buffer containing: 142 mM
NaCl, 6 mM KCl, 1 mM Mg;804, I mM CaCly, 20 mM HEPES, 1 g/L glucose,
0.125 mM sulfinpyrazone, pH 7.4. After 60 min of loading with 4 pM Fluo4
(TefLabs, Austin, TX), the cells were washed three times with 50 pl of PBS Buffer
and resuspended in 45 pl of assay Buffer. The plates were then transferred fo a
Fluorometric Iimaging Plate Reader (FLIPR, Molecular Devices, Sunnyvale, CA) for
the assessment of intracellular calcium flux. After monitoring the baseline
fluorescence for 10 s, a solution containing 10uM of representative compound of the
present invention diluted in Assay Buffer (15 ul of 4X dilutions) was added to the cell
plate in the absence or in the presence of 300 nM of glutamate. Under these
experimental conditions, this concentration induces less than 20 % of the maximal
response of glutamate and was the concentration used to detect the positive allosteric
modulator properties of the compounds from the present invention. The final DMSO
concentration in the assay was 0.3 %. In each experiment, fluorescence was then
monitored as a function of time for 3 minutes and the data analyzed using Microsoft
Excel and GraphPad Prism. Each data point was also measured two times.

The results in Figure 1 represent the effect of 10 pM of Example # 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 S.EM of
duplicate data points and is representative of three independent experiments

The results shown in Example A demonsiraie that the compounds described in the
present invention do not have an effect per se on mGIuRS5. instead, when compounds
are added together with an mGluRS agonist such as glutamate, the effect measured is
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ASSAN € frOXPRESSIRE TR I ytron disrupter
Kinematica AG Luzern, Switzerland) and centrifuged
Celgtuyg nin at 40,000 g. (4C). The supernatant was

di scarded and the pel | et vvasheohtvvi e by resus ns'&&5
Positiye1 finglienahesprgsipn GiEHES- 40 £e11 aﬁé’ﬁeﬁg H%Aﬁ
recepiir] aoasedetsyminedt by Gepaswes anepceidse Laer HaBess Agne @
Flupesesischwiging Platel Beadst (FdERoMoepularliquises Sugpyvele, 14 in
respbnde tPiphitahate cnsadevtive thinown waGluRst agonisie gnd potagenists. Rat
mCBR RA-BCReplodacts B GIREL98r ollei wergsssgyencgbiandclyund 100%
ideitial werat MGIHIR HiGdnbidy refieeme rsaqueabd (M0 O12). FHTRS cells
exprdid} +ATHIER vithe dhagaitne éu innwdivt contdittin MEY, whalpzed Fetal
BotihanadnA® %5 Hapensed (2 mM), rdhiedlib (flamitsion), Strptogiycin
(mﬂgéllnm% §E (NP NNy IR BT GGPat IDC/SWCO2.

. 4. Conpetition studies were carried out by

Flui&p(?%ﬁ%gltc%ﬂgaéeﬁr- dahz%gkﬂﬁlﬁgh ﬂs&ﬂ‘ [311] - MPEP (39

oCri s, son Ltd, Bristol, UK), 50 jig
Aftnrente):r DG ar(‘;%bzﬁi %9 E%Jr rxﬂﬁlga%sa‘}fbuﬁbp ta[i:&ﬂilf:%@tz mM

ne : 0
iy Buyat el o el el belel gl s
- IMBREBIPERRIONC; BH 'sgﬁi ?eo é r.%fl aki %&'franci
Augiipe (1 dag cells @ierg vaphed fyeq ﬁjm PP tHr O é@éﬁg ¢
res@peiBlefli ing 46 B af eassaypdiugien - Eh ?teﬁs&?ﬁj\feﬁé%‘n erred 10 a
Fluggeintetrisy Irongine Blgtenﬁeaqies( (©gBR gMolccalag Devios, SRRy vak; ) for
thec essesshuent eaft dntracelinlaer salniem ~ Bery i Alqr monitoring,fBp sbaseline
fluewome TOBAY. seRatsp insreasing \conepstradons, ofi IEgsT{AtivE Gomgound
(frdB€ 010 ith |68t NN oF freciresene inventiomi dilyted 19 6Asam Bufféraflé ul of 4X
dinitRaseras( aidpCasithe, ceReThé findfDMB dDovanirasorGnahe assaBmps 0.3
%. DRbahalpbisba; fludkecchodivhd thep matinidssweuactpansfitabetbr 3
mitRdsHad 2% b&iNAsdanihBadicRso g Fxee!(«ad ahphPad Phsmt Bavhedata
poi NGas 2BY InéAsBRA twhb'SHes. | C50 determi nations were nade

Unid: ¥0s0 8L R o 065k RS IIOK Rh BORRS el Hhé @hble to directly
etk & SBAAVE MRS H APtk fleNRRA of 88LESHENPBS ghutamate or
mGKS LB, PR An@PERPPRY plik iR AlefbRA8d positive
all 5 cly %(Pr% % Are ﬁl)é e iﬂ?ﬁtc% fgal ﬁﬁ@%&@&lﬂﬁ@é ﬁlclﬂé &Bsence
of d‘;géglu e (1 SVBE L Plobe) BLE 1° PhithaRl®Y936:262-268; Zhang et al
(2005); J. Pharmacol. Exp. Ther. 315:1212-1219) are activating, in this system, rat
mGIuR5 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°((LogEC50-X)*Hill Slope)
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Figure 2 shows that the representative conpound of
~the invention at a dose of 34 ng/kg ip significantly
attenuated the increase in |oconptor activity induced
tam ne during the first 30 mnutes
w‘?nyor({utg%gﬁ%ocormtor activity test session (p <8&(‘)@,29'%I021881
3.338, df = 13, n = 7 for the vehicl e-anphet am ne
group and n = 8 for the Exanpl e 1-anphetam ne group).
-+ BOypelgpd in vivo data The data presented above show
++t hatyMepaEesgriiaie exanpl e #1 significantly
++3i gegpf gMt he hyperl oconotor effects of anphetam ne,
a W dely accepted ani mal nodel of schizophrenia These

results support the pehegiimlpef conpounds of Formul a
I in the treatnment of schi zop%reni a and rel ated

m@: %}ﬁgﬁﬁf amlg conpounds of the present invention are
ulators of n3d uRS receptors, they are
of medicati.ons, € cl.al
A #i'g'}ey ; cm né)\]'/]%%t B%ﬁgu%&:g@% Waﬁ% Iafm.%zgl F ltmi%%&r ll%and
i it Sy
I,.5111 £ GRS n

o 8l ogrigy Elggr HEH 40R1P6 R ARCTRY ¢ al
(2082}{:: Phﬁ%c%g&ﬂh@‘éﬁo% A04440F ket i ve in the
treatnment of conditions nentioned above. FORMULATI ON

Memtpmpe peepatTstial exanpl es of recipes for the

formul ati on of the invention are as follows: 1)

Coffigkd were dovepiod ot Gbmt breine xd (29063005 Spmgs®Dayley rats (Charles
Rivexr Labdretonins, dH dsiphse,dineey Tasies &30 bhomogeaized i 0 Onyplumes
(voMgn ef i iceveald e aildSHeompsPMGIT o(pél &40 hasthg? G0Potgirém didvigsier
(KiferBafracA G Ineze Spitathndf arideniifagad for 30 adnatll®,000 g. (4°C).
The Sijetefah Ryast digafiBind e pella fwahyd tlicé e reRSpdnkidadn 10
vol&%3¢8D eSMIHEPESNaOHR IMEMBRASS wefe fHtn 2B Sby centrifugation
andSWESHBH Yeffle FiRalllefRBER bl 18 100¥almedst 20 ﬁ:Il\W{EFES-HQOH pH
7.41 PRteif 86kberirdHon! ds! defhmERAY 1S B}adf&dﬁn&ﬂocpf&@fl&d%frotem
asségh‘Re 1 'SR S Jith Doyl s%m%bﬁﬁﬂ'ak‘&hﬁ&i@oxymt hyl

I 'ul ose, 1 rrg of sodi um benzoate, 500

33?-%Pti>‘i!m¢ﬂﬂ£e¥&trﬁﬁeﬁﬂ 1 3) Injectable

Membranes were thawed and resuspended in binding buffer containing 20 mM
HEPES-NaOH, 3 mM MgCl,, 3 mM CaCi;, 100 mM NaCl pH 7.4. Competition -
studies were carried out by incubating for 1h at 4°C: 3 oM [PH]-MPEP (39 Ci/mmol,

Tocris, Cookson Ltd, Bristol, U.K.), 50 ug membrane and a concentration range of
0.003 nM- 30 pM of compounds, for a total reaction volume of 300 pl. The non-
specific binding was defined using 30 pM MPEP. Reaction was terminated by rapid
filtration over glass-fiber filter plates (Unifilter 96-well GF/B filter plates, Perkin-
Elmer, Schwerzenbach, Switzerland) using 4 x 400 pl ice cold buffer using cell
harvester (Filtermate, Perkin-Elmer, Downers Grove, USA). Radioactivity was
determined by liquid sciotillation spectrometry using a 96-weli plate reader
(TopCoumnt, Perkin-Elmer, Downers Grove, USA).

Data analysis:

The inhibition curves were generated using the Prism GraphPad program {Graph Pad
Software Inc, San Diego, USA). ICsq determinations were made from data obtained
from 8 point-concentration response curves using a non linear regression analysis.
The mean of ICsq obtained from at least three independent experiments of selected
molecules performed in duplicate were calculated.

The compounds of this application have ICsq values in the range of less than 100 pM.

Example # 1 has ICsq value of less than 30 pM.
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A parenteral conposition is prepared by stirring 1.5
% by wei ght of active ingredient of the invention in
10% by vol 1l:mehpropyl ene glycol and water. 4) QG ntnent
of the exanple 15 to 1000 St ear
WO;%B%%% g Lanoline5 g Wite petrol ggmlS g %]tﬂgrzg’ /001881
100 g In this exanple, the conpound 1 can be repl aced
by the sane anount of any of the described exanples 1
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EXAMPLE D

Amphetamine model of schizophrenia

Amphetamine-induced increases in locomotor ambulation are well known and are
widely used as a model of the positive symptoms of schizophrenia. This model is
based on evidence that amphetamine increases motor behaviors and can induce a
psychotic state in humans (Yui et al. (2000) Ann. N.Y. Acad. Sci. 914:1-12). Further,
it is well known that amphetamine-induced increases in locomotor activity are
blocked by antipsychotics drugs that are effective in the treatment of schizophrenia
(Amt (1995) Eur. J. Pharmacol. 283:55-62). These results demonstrate that locomotor
activation induced by amphetamine is a useful model for screening of compounds
which may be useful in the treaiment of schizophrenia.

Subjecis: The present studies were performed in accordance with the animal care and
use pohcles of Addex Pharmaceuticals and the laws and directives of Switzerland
governing the care and use of animals. Male C57BL6/j mice (20-30 g) 7 weeks of age
at the time of delivery were group housed in a temperature and humidity controlled
facility on a 12 hour light /dark cycle for at least 7 days before use. Mice had access
to food and water ad libitum except during locomotor activity experiments.

Assessment of locomotor (ambulatory) activity: The effects of compounds on
amphetamine-induced locomotor activation in mice were tested. Locomotor activity
of mice was tested in white plastic boxes 35 cm X 35 cm square with walls 40 cm in
height. Locomotor activity (ambulations) was monitored by a videotracking system
(VideoTrack, Viewpoint, Champagne au Mont d’Or, France) that recorded the
ambulatory movements of mice. Mice were naive to the apparatus prior to testing.
On test days, test compounds (10, 30, 50 or 100 mg/kg i.p. (intraperitoneal)) or
vehicle were administered 120 minutes before amphetarnine (3.0 mg/kg s.c.) or saline
injection. Mice were placed into the locomotor boxes immediately after amphetamine
or saline vehicle injection and their locomotor activity, defined as the distance
traveled in centimeters (cm), was measured for 60 minutes.

Compound administration: The test compound was dissolved in a 5% DMSO0/20%

Tween 80/75% saline vehicle and administered in a volume of 10 ml/kg. Compound-

vehicle-treated mice received the equivalent volume of vehicle solution i.p. in the
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R3, Rzt, R5, R6, and R7 independently are hydrogen,
hal ogen, -NO2, - (G 7C6)al kyl, -(C3-C6)cycl oal kyl,
-(C3-C2) cycl oal kyl al kyl, -(C2- C6)al kenyl,

al kynyl , hal o- (CF- C6) al kyl , het er 0
wa A %%w al kyl . arylalkyl, aryl. -ORS, %‘éﬁm""m"lm
- C(=NRI 0) NR8R9, - NR8COR9, NR8CO2R9, NR8802R9

-NRI 0OCO NR8R9, -SR8, -S(=0)Rg, -S(=-0)2R8,
absefe=0] 20RERBompifrd)) RB-amphetdig- Réfate (c(&ﬂm}wpég% Neuenhof,
SwitkeziR®) Was divsolI=NORBENRAnG uldsinistaredtat 2 daseo€i3) mg/kg s.c.
(exPiRbicanal thy bhae) i Wbedlinke Tt 19 mi/ke.c drbinpbeahipetvebicle-treated
midetE&ivd3h RuiddleiFsvolind 6 salise WwhigfEinjected s.c.

het erocycl oal kyl, aryl or heteroaryl ring; wherein

Sta@iRA fdn'agrséss Qiﬁhkﬁ’&@ah%ﬁfe’é &8 rpeﬁﬁ;bﬁetdl tsitiee GraphiPhd PRESM

statid ﬁ(‘ &San (ﬁ £9) E'afé}’\irere analyzed using an
kyl al k
“npﬁgggﬁié giﬂ f@gc{aﬁ?eggf %‘k@% C3) al ky kyI aryl

Eife% %‘é |4 et ed lo motor activity in mice
Da i 'E Voo o o g2
2%\7&9’% ﬁlacxggll'egd endent | M of tr?% Ian‘Eth at a dose of 30

P-’?ﬂi’l tor actlwty induced by
uk?e\gg fﬁ%ﬂ g akga) Jniggie 8Ph APy test
sesﬁenénﬁﬁ&}; = 3%&%% a|=k forﬂzﬁ fkemp smuaﬁydn—
Sfmﬁhmﬁmleé-amhmmqg,m@)bsmut ed with 1-5
i ndependent hal ogen, -CN, -(Cl-GC6)al kyl,
SumihaiCof 6yiaé Hyta, - 0- (C3- C7)cycl oal kyl al kyl
-0(aryl), -0O(heteroaryl),
The Bi&preséntal Aot hoiN(HaCopidsatitityve) dxa@PloGil- Significandy lefteyuate
theOhypeil6¥amndté) efifdeyd bf amphptaminzsta tvidedyt sccePled Bmidal Modeldof
schiZzopBRHRS EMbesd REGRFSH the potednBa) of confpot)s<E(Hadthmia- in the
tredthioi) of sciekopRienia avd relatellidisorde( R3) - or -S-; represents
a single bond, -C(=0)-(Co-C2)al kyl-, - O)-(C2-
B! o 1eCpTQdn( GaeRrAkky Blbstoric- Sodlhiobs of mGhRS
55 Yihe 'groductlon of medications, especially for the

eE i disorders as well as other disorders
Al kYT - -S(SOZNRS(COCZ)Ik 1-,
al kyl - =NORS8) - (CoC2) al kyl - or

R R08 eiffr aloRETRIA d5Rbink
Tha%m%%mﬁ%f’ i ;@?"% i
ab ‘?Vﬁdependently are hydrogen (C| C6) al kyl ,

- CS 06 C cI oalk | . -(C3-C7)cycl oal kyl al kyI,
DLLASIQN FEANPLES co. 05) al kynyl hal o( G C8) al kyl ,
heteroaryl heteroarylalkyl IaIkyI or aryl; any
Typital\ghsamples sfrofpipfﬁ&ﬁqaﬂleﬁo@uﬁ@%qﬂt eherinygntinn greps follows:
i ndependent hal ogen, -CN, -(Cl- ©6)al kyl,
- 0(DoTablewl kyl , -0(C3-C7)cycl oal kyl al kyl, -0O(aryl), -
O(heteroaryl),
ConlbndT)tid ddinple(Co- C6) &l to¥me NRCo- C6) al | cyl ) ((C3-
Dicdpepcpeapteyd ) or - N( Ca0Geg al kyl ) (aryl) substitnents;
Ladpd N may be an N-oxidesomg pharmaceutically
TaR&HREPT abl e salts, hydrafpgggor sol vates of such
M % Srate 2 A compounggaccording to claim1l having

Po tafraf mul'a I - I-B W’a‘arﬁb%g

In this example, the compound of the example 1 can be replaced by the same amount
of any of the described examples 1 to 33,
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P and Qare each independently sel ected and denote a
cycl oal kyl, a heterocycloallcyl, an aryl or
heteroaryl group of fornmula R3 rk R7 R6 R4\ R5 /7-11

wd%%os%z&sRSN 11 -Ft4 PCT/IB2006/001881

2) Suspension
An aqueous suspension is prepared for oral administration so that each 1 milliliter
contains 1 1o 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 mlL

3) Injectable
A parenteral composition is prepared by stitring 1.5 % by weight of active ingredient
of the invention in 10% by volume propylene glycol and water.

4y Ointment
Compound of the example 1 5to 1000 mg
Stearyl alcohol 3g
Lanoline 5g
White petroleum i5g
Water ad 100 g

In this example, the compound 1 can be replaced by the same amount of any of the
described examples 1 to 55.

Reasonable variations are not to be regarded as a departure from the scope of the
invention. It will be obvious that the thus described invention may be varied in many
ways by those skilled in the art.
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R3, R4, R5, R6, and R7 independently are hydrogen,
hal ogen, -NC2, -(C3-C6) cycl oal kyl
-(C3-C2)cycloal kyI al kyl, -(C2-
C6) al kenyl , - (C2- C6) al kynyl , hal o- (Cl - C6) al kyl , het er oar
yl, heter oaryl al kyl, arylal kyl, aryl, -0R8, -NR3R9,
- C(=NR10) NI Z8R9, - NRBCOR9, NRBCO2R9, NR8S02R9, -NR
1000 INRe&emp@hdtinrdg theSpapp2R8A - S(=0) 2NRSR9,
-C(=0)R8, -C(=0)-0-R8, -C(=0)NR8R9, - C(=NR8)R9, or
C(=NOR8) R9 substit uent®+wherein optionally two

S tothelntervenlng atonms to

a Qr het eroaryl
) ) ptio aIWther
substituted with 1-5 indepe d,eru hal ~-- CN, -(C1-

CG) al kyl -0-(C9-Co6)alkyl, ) CZ) cycl oal kyl al kyl
aryl), - O(heteroar yl) C3) al kyl aryl ,
Wher51 Cl1- C3) al kyl het eroaryl,

C0- C6) al kyl) ( CoCS)aIkyIa I)or-N al kyl -
il Pa;og% KBRS0
i ndepend€uils)alkymyhyd @lnky ( betcogydatkyl,, bydrexy, amino,
06) cycl amtihaalkyl; be¥ogpilkyic HEatGyalkoyc ot R—l( -Reptogetieshcan
‘ - ( C2-fofsh ) Al Ry-QY)cyclbalket ik, €6daabdnyybond C=0 or a carbon
het er ocyluBrlvewll; heteroaryl, heteroaryl al kyl,
aryIaIkyI or aryI any of which is optionally

forma bicycli
ring;, wherein

stit r'in&e fia%ﬂ:ﬁ %’dogﬁ‘:ﬁme (QN, cycloalkyl, a
: 8( ggléjﬁ ({alkrydar y -
N( C0- C6) al kyl) ((C3-07- )cycl oal kyI) or

{Ga- Co) al kyl)é'(ﬁ[yl) substltuents F, Gand H b
~fepPgsent i ndepgn

tl Y C( \ RS) Ci‘ﬁi)" .;
=0)~Rs- C( =5) - (’ or -S- /gaiesents\ £
a §1 ngI e bondg \QQF(U)RC Ri 2) -05 RN( Ri- 0-
Rll Rs R12 i ndependeR¢ |y are hydrogen, -(Cl-C6)alkyl,
(C3 C6) cycl oal kyl , -(C3-C2)cycl oal kyl al kyl,
- ( C2- CO)Ry, Rey4, Re- @R Ghijiaichigenyly, atoahysir@zen, da)agehy NO2, -
het er oary),-Cuityar 0a(@s-absydloallyly| al@yCoyoyclaalilaliany -(C-
of whi clehfikenyl,  -(Co-Coalkynyl,  balo-(Ci-Cgalkyl,  heteroaryl,
heteroarylalkyl, arylalkyl, aryl, -ORgs, -NRsRg, -C(=NR;jg)NRsRs, - .
NRsCORgy, NRgCO2R9, NRgSOsRy, -NR;¢CO NRgRo, -SRs, -S(=O)Rs,
—S(=O)2R83 -S(=O)2NR8R9: "C(=O)R83 ‘C(=O)-—_O—~R8, _C(=0)NR8R95 =
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optionally substituted with 1-5 i ndependent hal ogen,
-CN, -(C1- Co)al kyl, -0(Co-Co)alltyl,

-0(C3-C2) cycl oal kyl al kyl, -0(aryl), - O(heteroaryl),

- N( ( Co- 06)al kyI)((Co C6) al kY1), - N( ( Co- 06)al kyI)((C3

C2) cycl oal k )) or Co CG al kyl) (ary

substit u@ﬁt Rny OIN F\bsé‘ﬂeé@ %liierem optionally two
phar mac essbititadrity a.aaccxmphm @ @almtsrvemyla raiamess tooform a bicyclic
sol vat eshetfrospetdalicdmaogdndsr heteroargl mige owlpayeimd each ring is
accor di ngpitoRalty Airtheld subktiiedwhitle h-5dadependent halsgaptCNak(C;-
i somers, Cé/)ggﬁel [Df{@b d;dagéypoum«tggbgmkyqﬁmﬂr acegrg), -
m xtur e ‘ét@l CHRLYER), IQROECalkylhethoardl, -N(-
°°”p°“” tQr3. WhRKEI T SRKS(Co-Crr

conpoun ]
(4-Fl uor B%;T,}ry (ggj p§’15 (4-f1 uoro phenyl) 11, 2, 410x

adi azol - 3 11 erldln 1-ylLI - one
(4- Fl uorke. y p %acg &;néﬂl‘?% oty a% %F‘h‘?-éﬁ 1(941365111%0%03-
adi azol @6)93[ 116@; alken}’l (Cx-Ce)alkynyl,
(3, 4- Di fhalwtG-Ghekyl.) - h@emgyc(lqalkyluorlwteuwly 1) bpterpargjadkyl,
xadi azolar@lalky] -opi @k i atiynofl -whidh is wetibzallynsubstituted with 1-5
(2,4-Di flhﬂ@feﬁdéﬂﬁ ehaldgen{ 34554 (ZCflmé)?ﬂk}‘lplf@'(@b CAIZ1,4HOX(Cs-
adi azol - joamygﬁkyld LO¢ Sl;{ﬂ@fda@ﬂp N (Cy-Co-alkyl)z,-N((Co-

4- Fl
(1)41 goalgxaﬁﬁgzopglyl] pl perl(g(?n@%am%btérﬁgtgﬁgﬁgﬁgﬁé

1 5-(2- IiI resent . inde ePdentlgl CéR k_{j 3|) g(R4)
- | (yl}%@) %gﬁy%? E]i @&(f thano%)le : g%
I h d
B {ls“ﬁl(lz(rgm‘éé’én%f’afé‘%%ééél G St P8 e
(4- FI uor@e)phemy1) 48EH-(Chie 1 14@(@) ox deiEDbIRsCo-
-y1) - pi penaliyin- -O(‘NRk)l\fﬁge‘?e(F@)dﬁecz)alkyl -S(=0),~(Cy-Cy)alkyl-, -

{ 345- (4-SFONRPGIF)IL, 2CENEQICalolatFl-y 11CENOR DA Co-

in- 1 - yddalkf- fdrUO-ENOREINRGNC3-CoYalfylet hanone
(3,4-D fluoro-phenyl)-{345-(4-fluoro-phenyl)-[1,2,4]0

xadi azolp 35l PifdepdidieRiylaréak defifldnpBosne
J represents a éingle bond, —C(R1:)( Ryz), ~O-, -N(R 1)- or -S-; -

Ri1, Ryzindependently are hydrogen, -(C;-Cg)alkyl, (Cz-Ce)cycloalkyl,
-(C3-Cy)eycloalkylalkyl, -(Co-Celalkenyl, ~(Cr-Celalkynyl, halo(C;-
Ce)alkyl, heteroaryl, beteroarylalkyl, arylalkyl or aryl; any of which is
optionally substituted with 1-5 independent halogen, -CN, -(C;-
Celalkyl -O(Co-Colalkyl, -O(Cs-Cy)cycloalkylalkyl, -O(aryD), -
Ofheteroaryl),  -N((Co-Cedalkyl)((Co-Ce)alkyl),-N((Co-Co)alkyl)(Cs-
Cy)eycloalkyl) or -N((Cy-Cg)alkyl)(aryl) substituents;

Any N may be an N-oxide;

or pharmaceutically acceptable salts, hydrates or solvates of such compounds.
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(4- Fl uor o-phenyl )43 - (5 -pyridin-2-y1-[1, 2, 4]
oxadi azol -3 -yl)-piperidin- 1 -yl1J- methanone
(6-Fl uoro-pyridin-3-y1)43-(5-pyridin-2-3411, 2, 41oxar |

i azol -

3- y1) pi peridin-1 nmet hanone

1345- (2, 4-Di fl uoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl kpi pe
ri di d- A sompquadfaceryding ﬁhéﬁyn anpgbhmaula I-B

(4- Fl uor o- pheny1) 43- (5-pyri di n-4-y141, 2, 4] oxadi azol -
-yl)-piperidin-1-yl]- nethanone

(3,4-D fluoro- pheny1)4BiQ§-pyr|d|no4 y141, 2, 41oxadi az

ol -3-y1) - pi peri.e
(2,4-Difluoro-

-1- met hanon§
g-/@\eﬁwi :
[ 1 -'y1j - [ et hanong
(3,4-D fluoro-phenyl)- {3 \Aj

ol - 3-y1) - pi per ™d

45-( 2,
i n-1-

111, 2, 4] oxadi az

4-di fl uoro- phenyl)41, 2 oxadi-azol - 3-yl kpi perid
y11- et hanone (2,4-Difluoro-phenyl)- {3

45- (4-fl uor o- pheny1) 41, 2, 4]
Whesriadi azol- 3-y1]-piperidirt- 1-yl)- met hanone
(2,4-Difluoro-phenyl)- {3

P a3 ( 2,

4-atk f achr anf}dmn;ld@tléfl @]ettedx zgidadsnos- vi kpickatkyll a |

i n-1- yhttermiybRatkyé, an aryl or heteroaryl group of formula-
(5 Met hyl -i soxazol - 4-y1)43-(5-pyridin-4-yl-[1, 2, 4] oxa

zol - 3-yl) - p| perl di n-1-y1] - net hanone 5 ,
“FHHor o- py yl) 43- (5 W 4-y1 1,r,2 ] ~ -
o (ﬁ?(aﬁﬁ&?\azol (’ pl%l‘l di n- F-(:P jdj’ é(/ 1\14 H(Of—
R¢ \'\"/ R4 \_‘\J Rs / . KS/\R.; . 6—F
. Rs Rg '

Ri, R4, Rs, Re, and Ry independently are hydrogen, halogen, -NO,, - -
(C1-Cealkyl, ~(C3-Ce)eyeloalkyl, -(Cs-Cr)cycloalkylalkyl, -(Cs-
Cs)alkenyl, -(Cy-Cg)alkynyl, halo-(C1-Cgalkyl, heteroaryl,
heteroarylalkyl, arylalkyl, aryl, -ORg, -NRgRg, -C(=NR;p)NRgRy, -
NR3CORg, NRgCO:Rg, NRgSO;Rs, -NR1¢CO NRgRy, -SRg, -S(=0)Rg,
-S(=0)2Rg, -S(=0)NRgRy, -C(=O)Rs, -C(=0)-O-Rs, -C(=O)NRgRy, -
C(=NRg)Rg, or C(=NORg)Ro substituents; wherein optionally two
substituents are combined to the intervening atoms to form a bicyclic
heterocycloalkyl, aryl or heteroaryl ring; wherein each ring is
optionally further substituted with 1-5 independent halogen, -CN, -(Ci-
Celalkyl, -O-(Cy-Celalkyl, -O-(Cs-Cr)cycloalkylalkyl, -O(aryl), -
O(heteroaryl), -O-(-C;-Cs)alkylaryl, -O-(Ci-Cy)alkylheteroaryl, -N((-
Co-Co)alkyl)((Co-Cs)alkylaryl) . = or ~N((Co-Co)alky)((Co-Cs-
Jalkylheteroaryl) groups;

Rs, Rg, Rjp each independently is hydrogen, -(C1~C6)alkyl, -(Cs-
Ce)eycloalkyl,  -(Cs-Cy)cycloalkylalkyl,  -(Co-Ce)alkenyl,  -(C»-
Ce)alkynyl, halo-(C1-Cglalkyl,  heterocycloalkyl,  heteroaryl,
heteroarylalkyl, arylalkyl or aryl; any of which is optionally substituted
with 1-5 independent halogen, -CN, «(C;-Cg)alkyl -O-(Co-Cg)alkyl, -O-
(C3-Cy)cycloalkylalkyl, -O(aryl), -O(heteroaryl), -N(Cy-Cg-alkyl),-
N((Co-Co)alkyl)((Cs-Cr-)cycloalkyl)  or  —N((Co-Colalkyl)(aryl)
substituents;

D, E, F, G and H represent independently —C(R3)=, ~C(R3)=C(Ry)--
C(=0)-,-C(=8)-, —-O-, -N=, -N(R3)- or -8-;  ~
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met hanone :
(4- Fl uor o- 2- net hyl - phenyl ) 43- (5- pyri di n-4-y141, 2, 410x
adi azol -3-yl)-piperidin- 1 -yll- nethanone
(4- Fl uor o- 2- met hyl - phenyl )- {3
45- (2-f1 uor o- phenyl 1, 2, 4] oxadi azg

T -yl (kp| pefrprc,ﬁentg apgglg b(%f@s ki Rp), -O-, “I%(Rll) or -S-;
{345-(2, 4-Di fluoro-phenyl) 11, 2, 41oxadi azol - 3- 3711- Paf
eri di n- R,3/RL) miBpendeindyl are hydrogem|-(C4- (y@alkmhtafa@@co kyl,
(315- (2.0, @ bdeRiaioRiIeyly LYOH(Qatlkngb adCodb)algmy, halo(Ci-

yll-pi Nielero¥id, HeRrddrinalkot, Ryylalttynor &yl; any of which is
-y1) - met ﬁ with 1-5 independent halogen, -CN, -(C;-
(4- Fl'uoros yf{%(gc{t lp}neny @L@,)@&mlmi 30(33)3,1)9 -

I peridi 1 Co- D((Cs-
oxroany ”E»% ) D NG
B S IR R A T y

{315 (4- Fl uoro- phenyl) 41, 2, 41oxadi azol - 3- yll-pi peri di
yl)A@@hhm &w%M%§ZEB 4- yl) met hanone
(6 Fl uoro-pyridin-3-y1)[3
or phﬁl@%d@hﬁiﬁﬂﬂfr dcc2pthblexatts,dydiat3-oy jt()h@ﬁ@ef sugh gompoynds-
net anone
- - (P Fl%’&&n jd%icBording kb 4 Brirh 3-dr i inbithlcaf-eyiktds chtiédlox
1so:§ ,g\ﬁ%lﬁe B&ﬁd leftherkhe Yabbmid Rixh@8 @R an individual opncal

ro phenyl) 41, 2, 41
thlazol 3- y11 pi peri di n- 1-y11- (4-fI uor o- 2-

th | -phenyl th

TR AR AR i P B PRIyt

selec

@- FlpwremJnlenm A Bobbadi- Buwp-rheyil) Ib? SBWFP%PH-” Wit -

methdrdaleuor o- 2- met hyl - phenyl )-[3 -

(4-F1adn£@rpﬂeﬂsﬂ) Zﬁ@m@@—ﬂﬂmoﬂﬂl@sﬂ){bQﬁé@iﬂdmﬁolﬂV!I]}plpeﬂdm—l y1}-
none

(3 4‘-ﬂzfﬁio%@bﬂen9 ew( @ LfudrB ey PPERHJokadiadol 4-pHaeaidit-1 31} -

=PI peridin- -y11 met hanone

(2 i uoi&é]}_éfﬁr 3“ (gzrg gph):&ﬁ){il élﬁ%@aﬂaﬁﬂ@-yﬁmbe}fwnperﬂ}- -

(4-Fluor0 -2- methylammo—phenyl)—{3-[5-(2-ﬂu0ro-pheny1)—[l,2,4]0xadlazol- -yl]-
piperidin-1-yl}-methanone
{3-[5-(2-Fluoro-phenyl)-[ 1,2,4Joxadiazol-3-yl}-piperidin-1 -y1}-(5-fluoro-pyridin- -2-
yl)-methanone
{3-[5-(2-Fluoro-phenyl)-] 1,2,4]oxadiazol-3 -y1]-piperidin-1-y1}-(5-methyl-isoxazol-4-
yl)-methanone ,
(4-Fluoro-phenyl)-[3-(5-thiazol-4-yl-[1,2 ,4Joxadiazol-3-yl)-piperidin-
- 1-yl]-methanone

{3-[5-(4-Fluoro-phenyl)-[1,2 4]oxad1azol -3-yl}-piperidin-1-yl}- (6~ﬂuor0-pyr1d1n -3-
yl)-methanone
(3,4-Difluoro-phenyl)-{3-[5-(4-fluoro-phenyl)-[1,2 ,4Joxadiazol-3-yl]-piperidin-1-y1}-
methanone
(4-Fluoro-phenyl)-[3-(5-pyridin-2-yl-[1,2,4]oxadiazol-3 -yl)- plperld.m- -ylJ-
methanone
(6-Fluoro-pyridin-3 ayl) -[3-(5-pyridin-2-y1-[1,2 4]oxad1azol -3-y1)-piperidin-1-yl}-
methanone
{3-[5-(2, 4-D1ﬂuoro-phenyl) -[1,2 4]oxad1azol -3-y1]-piperidin-1-yl1}-(4-fluoro-phenyl)-
methanone
(4-Fluoro-phenyl)-[3- (5~pyr1d1n—4 -yl-[1,2,4]oxadiazol-3-yl)-piperidin-1-yt]-
methanone
(3,4-Difluoro-phenyl)-[3- (5-pyr1d1n-4-y1 -[1,2,4]oxadiazol-3-y1)-piperidin-1-y1]-
methanone
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3-y1) - met hanone (3 , 4-Difl uoro-phenyl)- _
{(S)-345-(4-fluoro-phenyl) 41, 2, 4] oxadi azol - 3-yl kpi per
idin-1- yl} -nmethanone (3 ,5-Di nethyl-i soxazol -4-y1) -
{(S) 3-15-(4-fl uoro- pheny1)41 2, 4onad|azol 3-yl11-
peridin-1 -yl11 -nethanone
(2 4 Dﬁ)uosmrshe(md) o pisheAwl b2, Aoxediszeld}-sainesidin-kpilper
~methamome1-y1) - (5- met hyl i soxazol - 4-y1) - met hanone
(3,4 08)uodd bhérdd F{ 4(5-@. plieftuok)-phenyD)- 4] X agidiazol-33 lypiperidin-1-
yi}aiitiR@bhdi n- 1 -y11-(2-fluoro-pyridin- 4-yl)-nethanone

2, A HBhiofo-ph 5-(4-fluoro-phenyl)-{1,2,4Joxadiazol-3-y1}-piperidin-1-yl}-
( g PU%HI)’(} %h([en(l 41, 2p4])8<z{arl | gazol 3-yll-piperidin

1 ﬁﬁ%@?ﬂl B R ) ngﬁgg%ol- et -
ﬁgﬁ@ﬂ @awhﬁﬂhé-g-%h% 'f?yﬂ 134l gg.g@-pém%w 11

Re| - y11- (5-fluoro-pyridin- 3-yl)-net
(6- Rl@)ro(p@rnmmbfya @&WJ(ISZMW@WH al)ﬁu@ergﬁil) Ipil-2
methdriomgadi azol - 3- 3T1] - pi Peri di n-1- yl11-net hanone
(4-KlSro{Bméthgi bhﬂ@ﬂplﬁhénmﬁdn{—@%—[(BAﬂd)xadIacply?-NHrmPezﬂsﬂﬂ 1]
methardnéd] oxadi azol - 3-y1] - piperidin- 1-yll-methanone

- ,2; ao]3 -4l idin-
(fyflg%‘o%nﬁh?ﬁpl peri d| e gﬁﬂ%@ﬂﬁnﬁ?ﬁg{ngn:@%ﬁi (3 - plgasidin

T L regan ol ek
G TR R s el S
43-[5-(2,4- leﬁ%ro %{ﬁeny?) -[1.2 4]oxad1azol 3-yl]-p1per1d1n 1-yt}-(6-fluoro-pyridin-
3-yl)-methanone
(4-Fluoro-phenyl)-[3-(5-phenyl-[1,2 ,/4]oxadiazol-3-yl)-piperidin-1-yl]-methanone
(4- Fiuoro-Z-methyl-phenyl) {3-[5-(4-fluoro-phenyl)-{ 1,2,4]oxadiazol-3-yl]-piperidin-

1-y1}-methanone
{3-[5-(4-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-piperidin-1-yl }- (S-methyl—xsoxazol-4—
yl)-methanone
(6-Fluoro-pyridin-3-y1)-{3- -(5-phenyl-1,2,4}oxadiazol-3-yl)- -piperidin-1 -yl]— :
methanone
16-Fluoro-pyridin-3-yl)-[3-(5-thiazol-4-yl-[1, 2 4]0xad1azol 3-yI)-p1per1d1n— -yl]
methanone
{3-[5-(2,4-Difluoro-phenyl)-[1,2,4] oxadiazol-3-yl}-piperidin-1-yl}-(4-fluoro-2-
methyl-phenyl}-methanone
(3,4-Difluoro-phenyl)-[3-(5-phenyl-[1,2 4]0xad13201— -yl)-piperidin-1 -yl]-methanone
(2,4-Difluoro-phenyl)-[3-(5-phenyl-[1,2,4]oxadiazol-3-y1)- -piperidin-1-yl]-methanone -
(4-Fluoro-2-methyl-phenyl)-{3-(5-phenyl-[1,2 4]0xad1azol—3 yl)—p1per1d1n— -yi}-
methanone o _
(4-Fluoro-phenyl)-[3-(5-cyclopentyl-[1,2,4]oxadiazol-3-y])-piperidin-1-yl]-
methanone
{(8)-3-[5-(4-Fluoro-phenyl)-[1,2,4]oxadiazol-3 —yl]-piperidin- -yl}-(6-fluoro-pyridin-
3-yl}-methanone
(3,4-Difluoro-phenyl)-{(S)-3-[5-(4-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-piperidin-1-
yl}-methanone
(3,5-Dimethyl-isoxazol-4-yl)-{(S)-3-[ 5-(4-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-
piperidin-1-yl}-methanone
{(S)-3-[5-(4-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-piperidin-1-yl}-(5-methyl-
isoxazol-4-yl)-methanone
£(S)-3-[5-(4-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-piperidin-1-y1 }-(2-fluoro-pyridin-
4-yl)-methanone
{(S)-3-[5-(4-Fluoro-phenyl)-[ 1,2,4]oxadiazol-3-yl]-piperidin-1-yl}-(3-fluoro-pyridin-
4-yh)-methanone
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(4- Fl uoro-phenyl)- { (S)-3 - [5-(I
-met hyl - 1H i m dazol -4-y1) 11, 2, 4] oxadi azol - 3-yl k
pi peridin- 1 -yl -methanone '
(3,4-D fluoro-phenyl)-{(S)-3-15-(3-fluoro-pyridin-4-y
1) 11, 2, 41oxadi azol - 3-y1] - piperidin-|-yll-nmethanone
(4- Fl uoro- phenyl1) -{(S)-3-[5-(3-fluoro-pyridin-4-yl)-]|
1, 2, 4] oxadi azol - 3- 3/ 11- Pi peri di n- 1-y1}-net hanone
(SHE BB RUorphéri 2 gJbtdd 2ot Boyagipssidin- By 145-Phrermvidio-
2-yDdétilabloné 2,4, 6- trifl uoro-phenyl) - methanone
{(S 4§ -@F‘i&r&sfﬁc‘lngfyf?zz %Xﬁ&as?ol AlyIppasdridin-1-yl1}-(5-fluoro-pyridin-

(S>-§é a%%ﬂ?ﬂ@ Sk Wﬁﬁ@f‘f% D) TELARAA8Ezol 5] piperidinc1-
ozt orrm@?%b kSt @yﬂéﬁr%faﬁ %ﬁﬁ%ﬂe %ZPIT #5410

pip i peridin-1 nmet hangne

(8- (@ﬂomhmy@n@z&?ﬁpypégﬂdxl)c[é Zg@]pﬂ%ﬁlﬁo,lrf’;bﬂmlpzﬂéﬂﬂ l-yl}
metbasadeazol - 3--y1l) - pi peridin-1 -yll- net hanone.

(S)-(8, plapfiworeshienyg-4B-[6 dppadin -y | .3 riosadiangl- 2 y1]-piperidin-1 -yl}
methdimnapeut i cally effective anount of a conpound

(4-FRGHBIHCA )*{(S)@J B-{EmthiyR1 H-iafidaza]-phyay mz;ﬂwmaidm vil-
plpé?ﬁﬁ?ﬁlﬁ‘b der and/or excipient.  Use of

R e
I I o D R ek

-Y%Tf%@m@ﬁqﬂén of which is affected qr te
[(S)rie(i-Brmidint2ax1d y2. Hpxediezobp- sﬂizpmgd@rf-asﬁﬁé {efifuord phdiy)-
methoaok at or s. 7. Use of an effective armynt of a
[(S)eb (T Byridihr<eyipd s 4 Tosadiamd Srd)-pipetidine] -al1r@,3-rghBre-phenyl)-
methdi@peanuf acture of a medi canent for treating or

(2 anﬁm%m yﬁ&y@ -[ESP3Li($-poAdinre-gl- e ok adibrad uh)-pipesidin-1-y1]-

he treatnment or prevention -of which is

(2 58 1@%&&%&3 JS[I@ 4] g gﬁghg?zé?mez RME ARSI Diperiafil- e51)-

hijg I ¢ ‘modul at ors { enhancer).

of, an

23 SO E SRR L Bafiarol ) lpegidin o1

methaonGanuf act ure of a nedi cament for treating or
preventing central nervous syst em di sorders sehect ed
frdm t heA ghunjgcesivel URpRFitim comR Ff

effediiiar apbadi of,a Genpovad; aceordirexfoeelpingy & do &e%nd( @hﬁmace“tlcaﬂy :
accdplinbds sdrvier Baiqreiksipicat.Di sor der ( OCD), Panic Di sorder,

Posttraumatic Stress Disorder (PTSD);, Social Phobia,

O her Phodi @San S&siive neeound @8 aesbnipvshéeympbsition] according to
claims 1 to 5 in the manufacture of a medicament for freating or preventing a
condition in a' mammal, including a human, the treatment or preventlon of which is
affected or facilitated by the neuromodulatory effect of mGIuRS5 allosteric modulators.

o~
o
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%
=

=
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7. Use of an effective amount of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for 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 mGluRS5 positive allosteric
modulators (enhancer).



9. Use of an effective anmount of a

conpound/ conposition according to clains 1 to 5 in

t he manufacture of a medi cament for treating or

preventing central nervous system di sorders sel ected

fromthe group consisting of chil dhood disorders:

AttentionDeficit/Hyperactivity Disorder). 10. .

Use8.of alisebf exeffvetanmummnt of azospapestiermpasiHssiocpising to
claiaclotodb g theomahefhetareloft mnfdicametefomtneatingoupreverfting central
nerVeRdi SREBNHisbderst sdatddfropr ther greap condstingndl arlxiete rdisnrders:
AgSHYHoB, HenShRRiSARBEEDREdEF @A DA SiNE-Comphlsive Msorder
(OC2)), Phic 1950 PA&kSn é@&s&a‘és@iﬁ&la&pgmsrﬁ%bama?hobia, Other
Pho lf!V§1icb‘r’l%}1}10z3~11r1duce Anmbﬁ'q)rgér gn effective amunt of a

Kgﬁpouﬁ on ccorglng

CoOmposST t1 toclainms 1 to 5 in
t he manufacture of a nedi canent for treating or
preventing central nervous system di sorders sel ected
fromthe group consisting of nood di sorders: Bipolar
Disorders (I & 11), Cyclothym c D sorder, Depression,
Dyst hym c¢ Di sorder, Major Depressive Disorder,
Subst ance- | nduced Mbod Di sorder. 12. Use of an
ef fective amount of a conpound/ conposition according
toclaims I to 5 in the manufacture of a nmedi canent
for treating or preventing central nervous system
di sorders selected fromthe group consisting of
psychoti c disorders: Schizophrenia, Delusional .

- Di sorder, Schizoaffective Disorder, Schizophreniform
Di sorder, Substance-Induced Psychotic Disorder.
13. Use of an effective ambunt of a
conpound/ conposi tion according to clains | to 5 in
t he manufacture of a nedicanment for treating or .
preventing central nervous system di sorders sel ected
fromthe group consisting of cognitive disorders:
Delirium Substance-Induced Persisting Delirium
Denmentia, Denentia Due to H'V Disease, Denentia Due
to Huntington's Di sease, Denentia Due to Parkinson's
Di sease, Denentia of the Al zheiner's Type, L

" Subst ance-1 nduced Persisting Denentia, MId Cognitive
| mpai rment . 14. Use of an effective anmount of
a conpound/ conposition according to clains 1 to 5 in
t he manufacture of a nedi canent for treating. or
preventing central nervous system di.sorders sel ected
fromthe group consisting of personality disorders:
(bsessi ve- Conpul si ve Personality Disorder, Schizoid,
Schi zotypal di sorder. : 15. Use of an effective
anount of a conpound/ conposition according to clains
1to 5 in the manufacture of a nmedi canent for
treating or preventing central nervous system
di sorders selected fromthe group consisting of
subst ance-rel ated di sorders: Al cohol abuse, Al coho
dependence, Al cohol w thdrawal, Al cohol w thdrawal
delirium Al cohol -i nduced psychotic disorder,
Amphet am ne dependence, Anphetam ne w t hdrawal ,
Cocai ne dependence, Cocai ne withdrawal, Nicotine
dependence, Nicotine w thdrawal, Opioid dependence,
OQpi oi d wi t hdrawal . 16. Use of an effective
anount of a conpound/ conposition according to clains
1to 5 in the manufacture of a nmedi canent for
treating or preventing inflamuatory central nervous
system di sorders selected frommnultiple sclerosis
form such as benign multiple sclerosis,
rel apsing-remtting nultiple sclerosis, secondary

. progressive nultiple scl er¥3i s, primry progressive
mul tiple sclerosis, progressive-relapsing nultiple
scl erosi s. 17. Use of a compound according to
clains 1 to 4 to prepare tracers for imaging
nmet abotropi ¢ gl utanate receptors.



9. Use of an effective amount of a compound/composition according to claims
1 to 5 in the manufacture of @ medicament for treating or preventing central nervous
system disorders selected from the group consisting of childhood disorders: Attention-
Deficit/Hyperactivity Disorder).

10. Use of an effective amount of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for treating or preventing central
nervous system disorders selected from the group consisting of eating Disorders
(Anorexia Nervosa, Bulimia Nervosa).

11. Use of an effective amount of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for treating or preventing central
nervous system disorders selected from the group consisting of mood disorders:
Bipolar Disorders (I & II), Cyclothymic Disorder, Depression, Dysthymic Disorder,
Major Depressive Disorder, Substance-Induced Mood Disorder.

12. Use of an effective amount of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for treating or preventing central
nervous system disorders selected from the group consisting of psychotic disorders:
Schizophrenia, Delusional Disorder, Schizoaffective Disorder, Schizophreniform.
Disorder, Substance-Induced Psychotic Disorder.

13. Use of an effective amount of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for treating or preventing central
nervous system disorders selected from the group consisting of cognitive disorders:
Delirium, Substance-Induced Persisting Delirium, Dementia, Dementia Due to HIV
Disease, Dementia Due to Huntington's Disease, Dementia Due to Parkinson's -
Disease, Dementia of the Alzheimer's Type, Substance-Induced Persisting Dementia,
Mild Cognitive Impairment. ' '
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14. Use of an effective amount. of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for treating or preventing central
nervous system disorders selected from the group consisting of personality disorders:
Obsessive-Compulsive Personality Disorder, Schizoid, Schizotypal disorder.

15. Use of an effective amount of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for treating or preventing cenfral
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.

16. Use of an effective amount of a compound/composition according to
claims 1 to 5 in the manufacture of a medicament for treating or preventing
inflammatory central nervous system disorders selected from multiple sclerosis form
such as benign multiple sclerosis, relapsing-remitting multiple ‘sclerosis, secondary
progressive multiple sclerosis, primary progressive multiple sclerosis, progressive-
relapsing multiple sclerosis.
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17. Use of a compound according to claims 1 to 4 to prepare tracers for
imaging metabotropic glutamate receptors. -
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