WO 2009/033702PCT/EP2008/007549 - 1 - 1,3-DISUBSTITUTED
4-(ARYL-X-PHENYL)-/H-PYRIDIN-2-ONES Field of the Invention 5The present invention relates to
novel pyridworsaasyattves which are positive allosteric modulators of theCmgrzbepiayglutamate
receptor subtype 2 ("mGIluR2") and which are useful for the treatment or prevention of neurological
and psychiatric disorders associated with glutamate dysfunction and diseases in whiCh the mGIluR2
subtype of metabotropic receptors is involved. The invention is also directed to 10 pharmaceutical
compositions comprising such compounds, to processes, 1o prepare. suc and
compositions, andié%ﬁgs}é%séq% %ﬁﬂ&ﬁ%&%?mg@ﬂ%ﬁm%murological and
psychiatric disorders and diseases in which mGIuR2 is involved. 15Background of the Invention

Glutamate is the major amino acid neurotransmitter in the mammalian central nervous system.

Glutamate p a maior roleén numerous physiological functions, such as learning and memory but
Fig%ezaven}on . L .S .
also sensor ception, development of synaptic plasticity, motor control, respiration, and regulation

of cardidvascular fUFRRiBFESO iRVeMiMsIICY fGaMTat@ TS dRe dsatrat b sVRieh eifrerstt eurological
and psychiatlivsiséasasduidtere tiate imanbothglanghimittanaisrgicuieypot2aiSmiBsRN’)

Glutamate mediales SYNaRE APYERTANSIBIRSIAN b oHal s AEUvAHRRGFionalHaniE @iviamsate

receptors channels (iGluRs t%nd't e NMDA Aé\glﬁPg? and kairéa%rece tors \ﬁ/hlfg:qh%re rgﬁ{wsible for

fast excitatoly PR A58 14 i cﬁMﬁ‘?ﬁfﬁt BeHRASs 8%§%ofpo&cgéétamae receptors

(MGIuRs) wisidh pevefa massbanopiglarsspiole thatoetitebutEetdnHentin-tiinHePorEFRELtiLefficacy.
Glutamgge aghiuainedhigca Chapodiiauals hindig tathe laigeudyaceliersasinoptepainaldiomain of
the receptor, h%elﬂiga%llgxﬁ?thgmoi&hg%tﬂ iG, Pindling.Site: JusR0. ARdinaindueRs gronmiosmational

change in thgoreggptor which results in the activation of the G-pratein and intracellul nalling
pathways. TeRHREHCOLPENQIRREE 1% BRtRIBRI CaoTe o RS FARS T IH02°Y) ibn of
ad-protein, aimgréis@ctivation leads to inhibition of glutamate release in the synapse. In the central
nervous system (CNS), mGIuR2 receptors are abundant mainly WO

2009/03 70 CT/EP2008§87 49 2 throughout cortex, thalamic regions, accessory olfactory bulb,
hippocampu ,aﬁﬁﬁfé’d‘éﬁﬁ," 8aﬂ§’-‘bnt}fgrr}nen and nucleus accumbens. Activating mGIuR2 was

shown in c_IiniclaI triﬁu@rﬁﬁ@ﬁ@%ﬁ@?&%&?ﬁ%@b%&@Q%L&k&%ﬂ@fﬁttbﬂ i%ﬁdiﬂ%az@ﬁik}d&éﬁéeg%uRZ in .
various animal models was n to be 5 efficacious r ing.a. erapeutic
approach for'tHe Péai?(r%teer?% _()5#3 g%\%f%%h%a isa,aen}fé%rsf%lctl{é%lcﬁg#?gﬁ% gg&ﬁ%ﬁ%ﬁ Pa:{kir?sén's
disease, pairfisieep HaEaerasnHRATNBIOMISRISRHSE PerceRiPafis VAIGRPERIHY SvARRNfe
pharmacologitaiiiciols targetingomfslu Rssaimoothostericdigdadenwhicradivetecsbvefainmiembers of the

family ag,they 46 SHUFEIULRL L AR31005:0f PR Gveral ﬁiﬁ@%@xﬁ%ﬁ%@cf?fcgpélﬂ%%ﬁ@ﬁdwe
compounds acting at mG u%‘s iS to iden%% com&oinds that act thro&%]s%llosteric mechanisms,

modulating tHESTAEEpEP DG BifiGi b D SHE G &t from”

Fom TR ﬁ%ﬁﬁ/ Eonserved orthosteric binding site.
Positive allosteric mggiaters QhpG@ILRshave e merasshresratyrasoveh Lhpharmagetogical entities

offering this attractive alternative. Various com ve been ibe -positive
allosteric mo&ﬂg%%fcmw&%@r ?K%ﬁi@@r%i’aﬁnﬁﬁW%&%@é\%j%%fg%%18 and
W02006/0151B8RNre re kiR oo pms Y0 fE Ifast Sy ARt W o20TB1I9%BPB32 (Addex & Janssen
Pharmageutical describe respectively phenyl sulfonami cet e,l idylmethyl 20
sulfonafriide and pyti i%godrr@() érﬁl{g{fﬁé%%sa érééa}lt 2 Sr({)%?ﬂet\fé%a{ﬁo terglg)?ln{% lﬁggggylﬁg%ﬂcﬁ% e
specifically dibieBeeredrpaard S erbiaaTsrecker il AR d'fo e LrHBIRAS o YRR BFesent
invention.  effivses.demonstrated that such compounds do not activate the receptor by themselves.
Rather, they enable the receptor to produce a maximal response to a 25 concentration of glutamate
which by itself indudeB amaisinaali ra&soise PRk fo P8R NIRGgs H’eﬁ%n?ﬁ%?eaxﬂﬁ%?ﬁ]’l cally that
the binding ohmigduRnpediduemaitosfatic raagubadrsdoesliot decontlasties obindstaridttsitehisut instead
at an aligsterig site sjtyated withindhe, SeMencHANS e MbrREs-tegioR Al thaireGaRIY adiinmahdata are
suggesting t%aft Ego itive allosteé{i,c modgjlfﬁtors of ﬁﬂGIuﬁ% have 30 effects in anxiety and psychosis

& cott :

models simil SLOEBETR dr\ﬁﬁﬁ SleP BEoRiste *Nosteric modulators of mGIUR2 were

shown to be active ipfearmaientiaiRg.state ankip stkensdnesucesynpaTorrmidmedelsioh anxiety.

- Furthermore, ?@%form 5 UQI;? Jere Shown, tgd?‘?oal%ﬁ%etﬂ{ SRRl anINe: he synapse.
amphetaminéZingtic 53 y%e comotion, and In reversal o am|§hetam|ne-|n uced disruption of
prepulse In the central nervous system (CNS), mGluR2 receptors are abundant manly



inhibition of the acoustic startle effect models of schizophrenia (3. Pharmacol. Exp. Ther. 2006, 318,
173-185; Psychopharmacology 2005, 179, 271-283). Recent animal studies further reveal that the
selective pagiiivesalaesieric modulator of metabotropic glutamate receptormgtbtynecg daphenyl-indanone
(BINA) blocks a hallucinogenic drug model of psychbsis, supporting the strategy of targeting mGIuR2
receptors for treating glutamatergic dysfunction in schizophrenia (Mol. Pharmacol. 2007, 72, 477-484).
Positive allosteric modulators enable potentiation of the glutamate response, but they have also been
shown to potentiate the response to orthosteric mGIluR2 agonists such as LY379268 or DCG-IV.
These data pREvAEERiERIRe Yl yBi Grreieas.FFEr PR SHACIEE R REPPRS TR ASEREE M Ehtioned
neurological and4psyshiaitic didemsemirnmoluingmGIluR2, which would use a combination of a positive
allosteric modulator of mGIuR2 together with an orthosteric agonist of mGIluR2. Compounds in the
present invention ar@@ﬁﬁé‘%ﬂ@hﬁgéﬁ?ﬁﬁbﬁﬁﬂé’ﬂ@é’@ﬁb\e@‘ﬁlﬁt%bEPfQﬁ%ﬂi%ﬁé?\tR?St #P483654 in that
they show higlerderaifio faalieney @t ey axciuiR A/ ivovahiarmasoleih etk p arsc slarnetohiznced brain

levels. 3a - §Hf@£@i%‘i}é th&la ?e]{al{ééeﬂﬁﬂgci pERRIRTGRRRE 1Y Qﬂc'Eb%f&I@ﬁr?&t@x@&Qﬂ}H&H”d having

the formula (1) Ar,.X or a stereoch Jcall meric fqjin herein R1is Ci o
C1 salky1 SIS M P TR BHAFOF STBARFRA S ACHIERE AR 180 PR PG ety or
trlfluoromethébsyrd@s@Héﬁwntmm@ncﬂﬁfeshgﬂecmalkyl or cyclopropyl; R3 is hydrogen or halo; Xis 0, S,

SO, 502, or CF2; a S unsubs t henyl; u substlt ted pyridi yI or hen rldlnyl
substituted with on 8%8’ JuBite g?é%tr%{ ﬁﬁ‘{’ﬁ‘%‘)g?g é?ctoor? P ﬁ{'c%ﬁ)%aﬁ(yl C
,_3alkoxy, tr.ﬂnbmmﬁggammyktﬁ@mm servgret pembers (of, Wﬁ&mﬂmﬂﬁ thez e stypyral
pharmqmutlgﬁjﬂmgg:@egt@la{ﬁasalt or a solvate thereof, provided that when R3 is 2'-fluoro then Ar is not
3-pyridinyl substituted with one or two C1.2 alkyl substituents.  In a second aspect of the present
invention, it is referidd@vagykarmdee frval vunrgseiesiveinpRsiis ssbRgatifeatyRetective amount
of a compouiiaeRosingoientha preseniiovgntnosant mptianiaes uticallsdogeptablemarrigr or
excipient. m&;%rg AINEGHALIDG RISREAL WY éﬁm@&gweaeéﬁi{s&&%%mm&%d according to the

present invention for use as a medicament. - In a fourth aspect of the present invention, it is
referred to the use EbaitenplituieHacaardingde thé piEseRt ihveationapal phaikndgesticahadmposition

accordipg to 5@%@%@5@@%&1&%%@% anufaciaRf Qﬁt@?ﬁgﬂﬁ%m@%&%t% RAPRavEnting a
central nervous sy te or er %%cte omﬁ rou |st|ng 986 lized
anxiety disorB&FY ?ﬁ? §é§§ﬂ%‘ RBEYGe? %%%E@r%%’[% %inl i5or er po tr%a%ma%c stress
disorder (PT%ﬁs@@@%ho&’@lﬁ%ﬂWasW@%ﬂi@?ﬁﬁ G@uéﬂﬁ&@%@*ééﬁgs@ﬂ%&ﬁective
disorder, scmmmmifmovﬁgrd@ny§tmﬁmmm§wmd?sqmge@bsasﬁiueeaampulsive
personality disor. t S I alcohol
withdrawal, aco‘hgll Fg\?vlg gj I‘?ﬁfgynf P %@%}Qf& ch%gfgzydg%%%grggm%ﬁ %ﬁ%%
depend@nce S%ﬁ?ﬁ‘ﬁ%ﬁé‘i\/\}?ﬁﬁ&}’é’ﬂﬁ? éBEé{ﬂjié"B‘éﬁérfa 2Bt h‘éevﬁmafmafnﬂ%&ﬂﬁ)és
dependenceNde@twfethwthpbavﬂadlimpiimdiwpemiepcendmtbﬂjamthmaﬂmbt@ﬁﬂbexﬁwmsﬁwbuIimia

nervosa, bipeiangisarders s Micay alotaviaic disorder, depression, dysthymic disorder, major
depressive disorder, substance-induced mood disorder, migraine, generalized nonconvulsive epilepsy,

generalized convuldivevepilbsynsteticdntiastaush epitoptionds grandihedtsierishepiiepidos, Byartial
epilepsy with;gedthaut iﬁﬂ@ﬁéﬂﬂﬁﬁsﬂé&ilﬂéciﬁél%@%Wt@nﬁl@cﬁﬁﬁsm%aﬁ@ﬂﬁﬂsﬁéﬁﬁﬁiﬁli?eoC@ntinua
other fojgns of el |Ieéosl¥(5 at(t%ntﬁop de{ ciy/ C%eg_)ac iy fq§(ﬁf9e%r Aelinum, Sy g&cm%ggﬂpersstmg

deliriun, demen 1a, ementlagdﬁe"?o |sea e, mentla due to Hunt mg on's disease, dementia due

to Parklnson%na‘g@éé’és ééﬁ’i}fé‘?ﬁ‘i’é"@fitﬁ%eﬂﬁ%%@r@%% WnAmsRden B‘Hétrlgf%ﬁHﬁsfféﬁentla and
mild cognitivenindpaisreddies ndn ecfifthaadpect o dreprascmttimeaeribat, 4t isllefemedito theatse of a

compound aceprdingte.1he RueseRLIBYERMIRB L MRInalipRwith an orthosteric agonist of mGIuR2 for
the manufacture of a medicament for treating or preventing a condition as cited in the claims of the

present invention. -A30mdDdtailad:degerpting tbitipesimiverdlosteric Tieiplatseneinreiidh hekites to
compouids hanng felaRprenisokiamale recerier dnmadulaiabactbibinsaidsamaenigsibaving the

Formula (1) agonists. Allosteric modulators of mGluR2 were shown to be active in fear- potentiated

startle, and in stress-induced hyperthermia models of anxiety. Furthermore, such
compounds were shown to be active in reversal of ketamine- or amphetamine-induced
hyperlocomotion, and in reversal of amphetamine-induced disruption of prepulse



(1) and the stereochemically isomeric forms thereof, wherein Rl is Ci_6alicyl; or Ci..3alicyl substituted
with C3_7cycloalkyl, phenyl, or phenyl substituted with halo, trifluoromethyl or trifluoromethoxy; R2 is
halo, trifluoromethyl, C3.3alkyl or cyclopropyl; R3_i§ hydrogen or halo; Xis 0, S, SO, 502, or CF2; and
WO 2009/033702PCT/EP2008/007549 - 4 - Ar is unsubstituted phenyl; unsubstituted pytidinyl; or
phenyl or pyridinyl substituted with one or two substituents selected from the group consisting of halo,
C).3allcyl, C1.3alkoxy, trifluoromethyl, hydroxyCh3alkyl and (CH2)n-CO2H, wherein n = 0, 1, or 2; and
the pharmaceuytj a S S thereof- provided that whepn R3 is 52:-fluoro then Ar
is not 3-pyrid‘?rtﬁ-llFlgitij%)gg‘j[i('EBchE?(E:-BdE V\%%‘%ﬁe So%ogg%gﬁ?ﬁ §l‘ﬁ)g§tﬁ%%r% S yie%gl%ga?r?ie%@the

invention relafe$ i % mpblrd-Aéeofansgaebesrnnie gy $08 st ahetfivally isomeric form thereof,
wherein  R'is 1-butyl, 2- -1-propyl,-3-methyl-1- [, (cyclopropyl)methyl or .
102-(cyc|opropy1)-1%£eét/%ﬁ/% r;%gllt%\éih gﬁrg?ger/ t%%ﬁor#&%ﬁ%g% i%yé?plo?gﬂ’?r(@ cﬁ_?ésfovgr ﬁHSFB“,I& is 0; and
Ar is pyridiny PEREat 0Tl RHERCTERRIE GBSy TCRF TP AYPLIS A thiehenithi cleore 169Ny droxy C1-3
alkyl; or a phariodseutiahilyinsgaptahiegsalbdn sdlyatetibeteehipporinoue embeginenisiagdnvention
relates to a copepgeRRd;accardingfo Eeéﬂﬂéla Q&%@f&f@%@%ﬂ&%ﬁ’ iﬁo%?ﬁ%ﬁ;ﬁ%g wherein R'

is 1-butyl, 3_%3%_3‘%?%}19@&%0@“?@%%{% yl or 2-(Cyclopropyl)-1-ethyl; 3 is chloro

or fluoro; Xi hylpyridin-4-yl, 2-methylpyridin-3-y1 or 2,6-dimethylpyridin-4-yl, or a
pharmaceutically acegpiale sl sRbiie e eRbiEBorentAiC e HDOHmERL IR dQyenign relates to

a compound accoyding to formulg (1) or a stereqchemically isomeric for erein [is 1-butyl,
3-methyl- 1-b?}l§/¥, 185 QB KPP PRESRHAIr Oy 15508y 10 RBNSS ARS8 3BRS A28EHIoro or

3'-fluoro; X ischrag LY379268 or DCG-IV. These data provide evidence for yet another novel
therapeutic approach to treat above mentioned neurological and psychiatric -diseases
involving mGluR2, which would use a combination of a positive allosteric modulator
of mGluR2 together with an orthosteric agonist of mGluR2.

Compounds in the present invention are superior to the compounds described in
the EP application Ne. 07103654 1 that they show higher in virro potency and
improved in vivo pharmacokinetics, particularly enhanced brain levels.



Ar is 2-methylpyridin-4-yl, 2-methylpyridin-3-y1 or 2,6-dimethylpy din-4-yl, or a pharmaceutically
acceptable salt or solvate thereof. WO 2009/033702PCT/EP2008/007549 - 5 - ethyl, 1-propyl and
1-methylethyl. The notation C1.6allcyl as a grgyp or part of a group defines a saturated, straight or
branched, hydrocarbon radical having from 1 to 6 carbon atoms such as methyl, ethyl, 1-propyl,
1-methylethyl, 1-butyl, 2-methyl-I-propyl, 3-methyl-1-butyl, 1-pentyl, 1-hexyl and the like. The
notation C3.7cgadoritagsdefines a saturated, cyclic hydrocarbon radical having from 3 to 7 carbon
atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The notation
halo or halogen as dngsofistorspast of thgnauepeis gevertiodoiiflisarfiR«ahiors cobnopnonibhloving For
therapeutic Us%é?&'ﬁ‘n%fléh{?) compounds of formula (I) are those wherein the counterion is
pharmaceutically acceptable. However, salts of acids and bases which are non-pharmaceutically
acceptable may also find use, for example, in the prepgration or purification of a pharmaceutically
acceptable compound. All salts, whether 15 pharmaceutic I%y acceptable or not, are included within
the ambit of the present invention. The phar iy acceptable salts are defined to comprise
the therapeutically active non-toxic acid addft s that the compounds according to Formula
() are able to form. Said salts can be obtaine treating the base form of 20 the compounds
according to Formula (1) with appropriat‘?—:r i r example inorganic acids, for example hydrohalic
acid, in particular hydrochloric acid, hydrobromic acid, sulphuric acid, nitric acid and phosphoric acid ;
organic acids, for example acetic acid, hydroxya ic acid, propanoic acid, lactic acid, pyruvic acid,
oxalic acid, mafwnistarsiossuatiaiy asith analeicraticichimahicraoid, malic acid, tartaric acid, citric acid,
25 methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, cyclamic
acid, salicylic agid, p-aminpsalicylic acid and ic.acid. ., Conyersely said salt forms can be
converted into eiFFe(Eél’ 6%151?51?0?% éﬁ/‘gt%gg?msélﬁt%\}r\ﬁf%%nwéppr%ﬁ?%‘t%y aﬁgék)’/. ii%%nggn% ¥t g?according
to Formula (1) coheainiieg seitibalvotofaerayaind draiuespwethed iiato their therapeutically active
non-toxic basersalt ipnmsHiseatsent WithAparepopiRekganic and inorganic bases. Appropriate base
salt forms comRBi&I,éahf(agr gg(e%rgglﬁa}%he ammonium salts, the alkaline and earth alkaline metal salts, in
particular Iithium’,_socﬁum, otassiurh, magnesium and calcium salts, salts with organic bases, e.g. the
benzathine, N-Pﬁé?t@d-%- C%@?iﬁé,%r@ﬁine salts, and salts with amino acids, for WO
2009/033702P &M 1ERROB8/00E640:n6]: exaiwplerardinridiand dygihenyl olGomidirsely, said salt forms
can be convertgh i e aeAe AU SBX AT LN A0ABN QRIAIR ALlling o The term solvate

iat
comprises the sojvent addition forms as well as the salts 5 thereof, which the compounds of formula (1)
are able to for ?‘@x%ﬁl&é’%&ﬁ@#‘%’&fw%@éﬁ&ﬁﬁﬂl? rEHEYE palfdrardd CilebrofdiBs and the like.

The term "steredshremicall(,isomériofforms" as used hereinbefore defines all the possible isomeric
forms that the goiRpauRdaRfLRQHBLE DAY RPESRISat IBRS PIHRAVIRE MENHAReR fsindicated, the
chemical desig%yqﬁon of com oundg gj_eno.tgs tge E1)O.mixrt%![1ret fal pOSSibl(%Ste‘;li? chemically isomeric
forms, said mix ure%oé%n &ini rgl%lﬂo A e P B S RSB b e Ba&E holecular structure.
The invention &lksébitéces each of the individual isomeric forms of the compounds of Formula (1)
and their salts and solvates, substantially free, i.e. associated with less than 10%, preferably less than
5%, in particular lesBithaaRust aspemicst hrepseadily lesentivan 1% offitiecdtiver pBasoasensicThus, when a
compound of femmpesitibis fesinsiange speciigtasR) thiSsneansihatthe.compinglsnaubstantially

free of the () isqmer, ptetendenic.enictamay have.Ns Bs.or Siconfiouralion: subsfiuents on
bivalent cyclic ?parﬁa]ﬁ])% saturated radicals may have eRher the i 0 transPconﬁgura_hon. Ii:ollowing
CAS nomenclatbfgEdhventions, when two stereogenic centers of 20 known absolute configuration are
present in a compound, an R or S descriptor is assigned (based on Cahn-Ingold-Prelog sequence
rule) to the lowest-ntimbebdid chipsrEsidbetHE SR dprenEetelt Thedemeigumtibronasarbcond
stereogenic ceatesiditpdicakehrisuig relatiendRscliptars AR homIR*,S*], where R* is always
specified as the reference center and [R*,R1 indicates centers with the same chirality and [R*,S*] 25
indicates centers of unlike chirality. For example, if the lowest-numbered chiral center in the compound
has an S configuration and the second center is R, the stereo descriptor would be specified as
S-[R*,S*]. If "a" and "11" are used : the position of the highest priority substituent on the asymmetric
carbon atom in the ring system having the lowest ring number, is arbitrarily always in the "a" position of
the mean plane determined by 30 the ring system. The position of the highest priority substituent on
the other asymmetric carbon atom in the ring system (hydrogen atom in compounds according to
Formula (1)) relative to the position of the highest priority substituent on the reference atom is
denominated "a", if it is on the same side of the mean plane determined by the ring system, or 13", if it
is on the other side of the mean plane determined by the ring 35system.




WO 2009/033702PCT/EP2008/007549 - 7 -  In the framework of this application, an element, in
particular when mentioned in relation to a compound according to Formula (I), comprises all isotopes
and isotopic mixtures of this element, either naturally occurring or synthetically produced, either with
natural abundance or in an isotopically enriched ffism. Radiolabelled compounds 5 of Formula (I) may
comprise a radioactive isotope selected from the group of 3H, IC, 18F, 1221, 1231, 1251, 1311, "Br,
76Br, 7713r and 8213r. Preferably, the radioactive isotope is selected from the group of 3H, 'IC and
'8F. Preparation 10The B uiashRbiim @iesenk invertion darisgerlerrd e hrepareelby a
succession of stepsywathefordiich is khevnrdaithdskil@dpensan plmpasticutian] th&ﬁp@ﬁp@lﬂnds can be
prepared accorglingd i (LGNS PYNDESIR Meieds. ThRAaRReUNARALERUNYE (Hbimay D

synthesized in the form of racémic 15 mixtures of enantiomers which can be separate one

another followifig AR RAAHN A SEBIH I pite et FRerfsEshifcted s &H&Fs%f’%ﬁ%ﬁé?tﬁﬁgmay be
converted into ¢tfhe sonEspondingeditigter eomeyiclsaltifor(Gsiiy) reastisivwithrapslitabléischital acid. Said
d|astereomerlq@@ﬁpr%@rg@g}&%@qﬂgm}g&ggﬁ %ﬁ?gssf%s%%ééPRkeT%)s%HY%ﬁg@%@@@
crystallization arﬂd the er}?ntmf;ners e libe é}a# ‘g refrom by alkali. An 20alternative manner of
separating thepe Httomenc for ﬁ%gsé §0f Formula (l) involves liquid chromatography
using a chiral ﬁ@tlé@nﬁ@%ﬁ&sél%@pm@lﬁ@m@ﬂmaﬂmme$®€¢ﬁn¢9-méyca¢t®$w}dérwed from

the correspondﬁ@ﬂa@fe Stﬂf%éﬁh%tﬁtﬁﬁkbmlﬁem%%&ﬁn@Oﬁtgﬁ@@pgﬂﬁﬂa&ﬁ@&tln&lﬁ@i@ﬁb@ s, provided
that the reactio 1 gceurs ste (d)% .?,pe%mcallyI 5hAI f§ €argt|oc% éof tﬁle flrial %%Q&)oun c%grl[nental

procedure 1 T ecompoun S according to Formula{l) can rep ared by reacting an
intermediate of &R ST dephebindrerdoiys ﬁlflﬂ)saéé‘%isdi’?@%tﬂéﬁéﬁ@ﬁw}%%(l) a
reaction that isapeyfiermeddn aishiiablel reastioneindepsntieant, suobaass forig@mple, hiddliaxane or

mixures of nefh SRS SHEAR BAKATRC o draNRME, I ihe piRBetae o gagiable base,

such as, for example, agueous NaHCO3 or N 23(1303 a Pd-com cat )iﬂt such as, for example, 35
tetrakls(trlphen%ﬁ‘f‘?ﬁ@ph%@}ﬁ%la%‘f%f@) h@&llﬁfg fBrordehable er]iQd SEEINGYREE afldEliRe
completion of thepremstionl githemin desoobny erdionddiresting disardde rsntisrowavedircadiationd, typically

heating the reagoma g ah50 6 e W A00URRTGRNGT/ERROBIDRTS 8y G crowave

irradiation for 10 lﬁmn In reactlo scheme %#P all variahles re de megi as in Formul Jand Y is a

group suitable 81 P 3%8%?&3‘& A PR BT RTR S8 oﬁI%BFo?ﬂ RS B a@’#SP%xample a
halogen or triflsitétant] Rihart Reaayche Wyd@@g@ﬂ@ﬁ%ﬂkyin&rmmsbequeﬁpﬂ@ébh@maﬂmm for

example the biyslentsadicat %&@fﬁl@ﬁﬁle@#ZQtéRmoﬂé%HﬁﬁJéQamQﬁrﬁ&@&%)%Q@Hé}ﬁ Such
intermediates I e I are ccordl reactio n schemes ( 5 The
transformatlon%%s (E"reghgt.| tinct Oe%% Spgs %%élén%ﬁl aﬁna?%grr%%o%%s%% r&%)l%ther T functional

groups accordﬁ@@l:%%‘a@ Hyntggatee Wﬁ‘héﬁlﬁ?@%ﬂ’ﬁ’@é& Padensas wiliapowWamsntife person
skilled in the awf 10 RaabtioreSchegmesibstanxpaninestapsoteduienalttesmediatesophfarnula (11-a)
wherein Y reprgﬁgﬁgﬂgﬁugpgen (Halo) can be prepared

In a fifth aspect of the present invention, it is referred to the use of a compound
according to the present invention in combination with an orthosteric agonist of
mGluR2 for the manufacture of a medicament for treating or preventing a condition
as cited in the claims of the present invention.



by reacting an intermediate of Formula (V) with a suitable halogenating agent such as, 20 for
example, phosphorus oxybromide, a reaction that is performed in a suitable reaction-inert solvent such
as, for example, DMF, at a moderately elevated temperature such as, for example, 110 C. In reaction
scheme (2), all variables are defined as in Formuf€ (). 25Reaction Scheme 2 0 , R2ZLNR1
"halogenating agent” HO (IV) WO 2009/033702PCTTEP2008/007549 -9 Experimental procedure 3
Intermediate et dikxdrdde(iptiymibieiieet veepiesents a triflate can be prepared by reacting an

intermediate of Formyla (ha-withutrifliganhydeide falsa-calied drifligromeathansifionitahygride), a
reaction that |scpe{for£ned ina sunabl? rea%tlon- 5 m(cjegégolvent sug;h as, fo®example, dichloromethane,
|

in the presenﬁﬁe{3 ?fba%gdgu% I‘aasc,nf“c')zryé)is'é\aFnp \e@B%ﬂ aa‘fl%(g}i’ﬁ e‘?ﬁ‘ﬁgﬁ e such as, for example,
-78 C. In reaction scheme (3), all variables are defined as in Formula (I). Reaction Scheme 3
(IV)(11-b) Experimental procedure 4 Intermediates of Fgfmula (IV-a) wherein R2 represents halogen,
can be prepared by 15 reacting an intermediate of AR with a N-halosuccinimide reagent, such
as Nchlorosuccinimide, N-bromosuccinimide of¥:iodgsucginimide, according to reaction scheme (4).
This reaction is performed in a suitable reactionfi 1T an aprotic solvent, such as, for example,
dichloromethane or 1,2-dichloroethane, st action mixture at a suitable temperature, typically
at room temperature, for the required time 20to achieve completion of the reaction. In reaction scheme
(4), variable RI is defined as in Formula (1). Reactiof’Scheme 4 0N ,R1

and the stereochemically isomeric forms thereof, wherein

R' is Cigalkyl; or Cisalkyl substituted with Csicycloalkyl, phenyl or phenyl
substituted with halo, trifluoromethyl or friflnoromethoxy;

R? is halo, trifluoromethy!, C;.;alkyl or cyclopropyl;

R’ is hydrogen or hale;

X180, §, SO, S0,, or CF;; and



(V) N-halosuccinimide Ri, 25 HO  Experimental procedure 5 Intermediates of Formula (IV-b)
wherein R2 represents trifluoromethyl, C1_3alkyl or cyclopropyl, can be prepared by hydrogenolysis of
intermediatesab@di3armula (VI), in a suitable reaction-inert solvent such BETfEP@RgNGHI¢S ethanol, in
the WO 2009/033702PCT/EP2008/007549 - 10 --ftesence of a catalyst such as, for example, 10 %
palladium on activated carbon, for a period of time that ensures the-completion of the reaction,
typically at room temperature and 1 atmosphere of hydrogen for 2 hours. In reaction scheme (5),

variable Rl is defined as.in Formula (I) R actlon Scheme 5 =CFa, 01 3al or c cI propyl 10
ExperimentMpfd SostR B ot Re i A E’étﬁﬂ o ’aﬁyéaﬂr@g?}‘élp%gmlﬁy(ﬁ%&%n Olysis of

intermediatesitf Giorotuiad Wibstitmensuselbitedelietivhdrmsenpoivesisisug i Hito Cexaliiyie, ethanol, in the

presence Of@igﬁﬁ@éﬁt ﬁmﬁb?&n@ﬁ)ﬂxﬁmﬂﬁy@ %mlﬁdmugn activateherinen: Mriad® period of

tme that ensysce (e complcton,of e reaglen YRR, ALIOPILSBRIAIA APY fAiagEhere of
M re A5Erhe % varia ula %E

hydrogen fo?&dhou S. action sc l1s de ined & |n Form Reaction
Schemé® 6 M- gflporo then Ar is not 3-pyridinyl substxtuted with one or two C;.zalkyl suqutuents

In one embodiment, the invention relates to a compound according to Formula

(D) or a stereochemically isomeric form thereof, wherein

R' is 1-butyl, 2-methyl-l-propyl, 3-methyl-1-butyl, (cyclopropylmethyl or
10 2-(cyclopropyl)-1-ethyl;

R? is chloro or triflucromethyl;

R’ is hydrogen, chioro or fluoro;

Xi1s O, and

Ar is pyridinyl substituted with at least one methyl, or pheny! substituted with COOH
15 or hydroxyC1-3 alkyt; or a pharmaceutically acceptable salt or solvate thereof.

In one embodiment, the invention relates to a compound according to Formula
(D) or a stereochemically isomeric form thereof, wherein
R' is 1-butyl, 3-methyl-1-butyl, (cyclopropylmethyl or 2-(cyclopropyl)-1-ethyl;
20  R?is chioro;
R’ is chloro or fluoro;
X 15 O and
Ar is 2-methylpyridin-4-yl, 2-methylpyridin-3-yl or 2,6-dimethylpyridin-4-yl,
or a pharmaceutically acceptable salt or solvate thereof.
25
In one embodiment, the invention relates to a compound according to formula
(I) or a stereochemically isomeric form thereof wherein
R' is 1-butyl, 3-methyl-1-butyl, (cyclopropyl)methyl or 2-(cyclopropyl)-1-ethyl;
R? is chloro;
30 R%is 3’-chloro or 3’-fluoro;
X 18 O; and
Ar is 2-methylpyridin-4-yl, 2-methylpyridin-3-y} or 2,6-dimethylpyridin-4-yl,
or a pharmaceutically acceptable salt or solvate thereof.

35 The notation C,.3alkyl as a group or part of a group defines a saturated, straight
or branched, hydrocarbon radical having from 1 to 3 carbon atoms, such as methyi,



0 "hydrogenation reaction” AN-R1 HO (V)  20(VIl) Experimental procedure 7 Intermediates of
Formula (VII) can be prepared by art known procedures by reacting commercially available
4-benzyloxywir2pywigisr@-one [CAS: 53937-02-3] with a 25 commercially availabtesaliyissing agent of
Formula (VIII), in which Z is a leaving group, using & base such as, for example, K2CO3, and,
optionally an iodine salt such as, for example, KI, in an inert solvent such as, for example, acetonitrile
or DMF, at a moderately high temperature such as, for example, 80-120 C, for a suitable period of time
that allows the completion of the reaction, for example 16 hours. In reaction WO
2009/0337028¢ T Aeproppsros Asmethyletitheme (7), variable Rl is defined as in Formula (I) and Z is a

leaving group such I ! [ \A i I
procedure 8 Interm@%i’%@qg&&n@%b@ ﬁgiﬁﬁgglﬁ%@%@% e%%ﬁgbgegéﬁr%%ﬁﬁ%ggcting an
10 intermedi&iPBAERFA I AORIRAh BUGH REHISIGF Walld81& NARIBsHOGITHER SRy Hay.

N-chloro-(NGS&)yINHaramgd; (NEShdetNyioddsuytidinmietsy(NISropyh Suitathivlrbdotinlimentsblvent such
as, for examplg. RMhqdighigomethane or acetic acid, typically at room temperature for 1 to 24 hours.

In reaction scheme ( 8), variable Rl is defined as in Formula (I). 15 Reaction Scheme 8 (VII)(VI-a)
The notation Ci.scycloalkyl defines a saturated, cyclic hydrocarbon radical

having from 3 to 7 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl.

The notation halo or halogen as a group or part of a group is generic for fluoro,
10 chloro, bromo, iodo.

For therapeutic use, salts of the compounds of formuia‘(i) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which are
non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. Al saits, whether

15  pharmaceutically acceptable or not, are included within the ambit of the present

invention.

The pharmdceutically acceptable salts are defined to comprise the
therapeutically active non-toxic acid addition salt forms that the compounds according
to Formula (I) are able to form. Said salts can be obtained by treating the base form of

20  the compounds according to Formula (I) with appropriate acids, for example inorganic
acids, for example hydrohalic acid, in particular hydrochloric acid, hydrobromic acid,
sulphuric acid, nitric acid and phosphoric acid ; organic acids, for example acetic acid,
hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,
succinic acid, maieic acid, fumaric. acid, malic acid, tartaric acid, citric acid,

25  methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid, cyclamic acid, salicylic acid, p-aminosalicylic acid and pamoic acid.

Conversely said salt forms can be converted into the free base form by treatment
with an appropriate base .

The compounds according to Formula (I) containing acidic protons may also be

30  converted into their therapeutically active non-toxic base salt forms by freatment with
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkaline and earth alkaline metal salts, in particular
lithium, sodium, potassium, magnesium and calcium salts, salts with organic bases, e.g.

the benzathine, N-methyl-D-glucamine, hybramine salts, and salts with amino acids, for



20 Experimental procedure 9 Intermediates of Formula (VI-b) wherein R2 represents CF3 can be
prepared by reacting an intermediate of Formula (VI-a) wherein halogen represents iodine, with
commercialy@awaiatstzonethyl 2,2-difluoro-2-(fluorosulfonyeacetate, in a svitablemsantien-inert solvent
such as, for example, DMF, in presence of a suitabfe-copper salt 25 such as copper(l) iodide, heating
for a suitable period of time that allows the completion of the reaction, for example at 100 C for 5
hours. In reaction scheme (9), variable 12' is defined as in Formula (I). WO
2009/033702PCT/EP2008/007549 - 12 - Reaction Scheme 9 Experimental procedure 10
5intermediaf@¢BPEABRRVIRLI#Erein R2 is C1.3alkyl or cyclopropyl can be prepared by reacting

an intermediate op5RUAIA (V)R s Lard B ALRXCIRRT ARY EROIRIICATHA BgTiéaiviensuch as

cyclopropylboronic acid or meth%clgoromc acid, in a suitable reaction-inert solvent such as, for example,
1,4-dioxane, W32 BRREENGIY% uitable palladium catalyst-complex such as, for example, [1,|

-bis(diphenylphosphio): 10 {eivacensigictioraraliadivm diki B Yoramalex, andinibe presence of a

suitable base such,as NaHQ03 heating for a suitable period of time that allows th | f th
reaction? for BXEH Ié”a{ %%’F’f@“g] u ZEYIHH%? rﬁﬁ;%ﬁlé\g eirtlgag% On%lr’\l/(artgg?c fs::ﬂr¥sp§:ﬁ%’(r)r:]e()(10)?
variable RI isduintertdision Fummsies @)g. IoReirtiolrSeiaisreand tlioHdeOH HO"OH Halo N,R1-B Of
cyclopropy!l (VI-a)(V1-c): R2 = C alkyl or cyclopropyl Expefimental proc e 11 ,20Int diat f
Formula (Ill) can be%??e%%cf%{f%?tﬁ éﬁbﬁﬁp‘ﬁ%’éﬁréﬁﬁ réqgéjﬁﬁaéj %ﬁellrle%ﬁrrﬁl&‘l}g &6 (;%ulf ((Ia;)O
with a suitabhess8risn isemesis sfarmushioribk HAPROWNET P aLoTEBl ido rBit Yn RA e sdHBEST a
Palladium caselyst Bucheasiotpdexainitardd Lo bistaliphe dythhasiohiod Yenipoendpadastismiftedichloride
i 2 InefhSoARhaL Al an [ SERMRRiiReme AR, i preatinalAstinblmaghauch as, for

example, 25potassium acetate at mo eratelé/§ Igh temperature such as, for.example, 110C for as for

example 16 ABSIECARATE G RAVEPMETi A4St BSHn TS BTH T B BrepAPEd BY " BHEh 3R
procedures cinhetedshaidyefi éxchdigduahisubtedoant dabiormitbuadsappFopmaie Horsiisource

their salts and solvates, substantially free, i.e. associated with less than 10%, preferably
less than 5%, in particular less than 2% and most preferably less than 1% of the other
15 isomers. Thus, when a compound of formula (I) is for instance specified as (R}, this
means that the compound is substantially free of the (S) isomer. Stereogenic centers
may have the R- or S-configuration; substituents on bivalent cyclic (partially) saturated

radicals may have either the cis- or trans-configuration.

Following CAS nomenclature conventions, when two stereogenic centers of

20 known absolute configuration are present in a compound, an R or § descriptor is
assigned (based on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral
center, the reference center. The configuration of the second stereogenic center is
indicated using relative descriptors [R* R*] or [R*5*], where R* is always specified as

the reference center and [R* R*] indicates centers with the same chirality and [R*,8%]

25  indicates centers of unlike chirality. For example, if the lowest-numbered chiral center
in the compound has an S configuration and the second center is R, the stereo descriptor
would be specified as S-[R*S*]. If “a” and “§” are used : the position of the highest
priority substituent on the asymmetric carbon atom in the ring system having the lowest

ring number, is arbitrarily always in the “o” position of the mean plane determined by

30  the ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system (hydrogen atom in compounds according to Formula

(1)) relative to the position of the highest priority substituent on the reference atom is
denominated “¢”, if it is on the same side of the mean plane determined by the ring
system, or “B”, if it is on the other side of the mean plane determined by the ring

35 system.



from intermediates of Formula (1X). Thus, for example reaction of an intermediate of 30Formula (IX)
with an organolithium compound such as, for example, n-butyllithium at WO
2009/033762f ii9ERPR008/007549 - 13 - a moderately low temperature sBch/aRfigr@tanple, -40 C in
an inert solvent such as, for example, THF foIIowe‘d7by subsequent reaction with an appropriate boron
source such as, for example, trimethoxyborane. In reaction scheme (11), all variables are defined as in
Formula (I) and R4 and R5 may be hydrogen or alkyl, or may be taken 5together to form for example
the bivalent radical of formula -CH2CH2-, -CH2CH2CH2-, Or -C(CH3)2C(CH3)2- Reaction Scheme 11
10 Experimental pPde&diABer i s AR §a(5‘r°|‘30%6‘25"(’f3?f=68$?%‘ é’égfﬂ?ﬁﬁ??}&% Wh
procedures bgladerting atramyedatechidiegnie diareulFbinrarbgewiah asstings|endtsaiattate of
Egrtr)nma (XI)[MH be @%foﬂhﬁxléml%t?,%tﬁﬁﬁdﬁmﬂaﬂyr_kﬂé&:ﬁi?@iﬁﬁénﬁxkiﬁallytlp@oﬂtﬁsenemﬁfa suitable
ase suc far exa sodium ide i nert.soly c '
dimethylform“zﬁh]?i(?gc%u §%¥rﬁ§1'§é%?gfyoﬁib at)({eﬁr%&gpé%ég/s%c%%s, %ﬁx?mp%i%gg)%? gl é)ru ﬁ%s(jer

classicaf or fdretiaie (HJBrLERTHERS Y 40 é"gﬁﬁéﬁ?éoﬁéﬁﬁ)ﬁ%?‘?ir’?ﬁ%"fbtﬁ‘hgﬂ?&pc%ﬁnHetign of the
reaction. hi ré&ction $cheffie (12), 73y i iEBnuediEfire cPasfirablyrrthd azfiohetiogesommpg ise chloro,

bromo or iod&,g&@&%&g&w&gﬁjﬁ gapnggrauPpZ0such as halogen or nitro.  (X)(XI) 25Experimental
procedure 13 Additionally, irtermediates of Formula (1X) can be prepared by art known procedures

from aniline-like intermediates of Formula (XIl) via a Sandmeyer type reaction. In reaction scheme
(13), all varidrepagindierefined as in Formula (1), halogen may be chloro, bromo or iodo. WO

2009/038702PCT/ER20853R1t049 ackérdRgaetice Sahemen 3&3gnerally be prepared by a
succession of steps, each of which is known to the skilled person. In particular, the

compounds can be prepared according to the following synthesis methods.

The compounds of Formula (I) may be synthesized in the form of racemic
15 mixtures of enantiomers which can be separated from one another following art-known
resolution procedures. The racemic compounds of Formula (I} may be converted into
the corresponding diastercomeric salt forms by reaction with a suitable chiral acid.
Said diastereomeric salt forms are subsequently separated, for example, by selective or
fractional crystaliization and the enantiomers are liberated therefrom by alkali. An
20  alternative manner of separating the enantiomeric forms of the compounds of Formula
() involves liquid chromatography using a chiral stationary phase. Said pure
stereochemically isomeric forms may also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically.
25
A. Preparation of the final compounds

Experimental procedure 1 _
The compounds according to Formula (I) can be prepared by reacting an

30  intermediate of Formula (II) with a compound of Formula (III) according to reaction
scheme (1), a reaction that is performed in a suitable reaction-inert solvent, such as, for
example, 14-dioxane or mixtures of inert solvents such as, for example, 1,4-
dioxane/DMF, in the presence of a suitable base, such as, for example, agueous
NaHCOs or Na,CO;, a Pd-complex catalyst such as, for example,

35  tetrakis(triphenylphosphine)palladium(Q), heating for a suitable period of time that
allows the completion of the reaction either under conventional heating or under
microwave irradiation, typically heating the reaction mixture at 150 °C under



H2Sandmeyer type reactionA,, 7cii:3Halo ri Ar, XX (XI)(IX) Experimental procedure 14
5Intermediates of Formula (XIl) can be prepared by art known procedures from intermediates of
Formula (Xillpgi@gesrotion of the nitro group to the amino function by artdawnm@eesiwes, such as
catalytic hydrogenation or the use of tin(ll) chloride 8ihydrate as a reducing agent. In reaction scheme
(14), all variables are defined as in Formula (I). 10 Reaction Scheme 14 R3R3 NO2 Ar'IXAr, X (XI I)
Experimental procedure 15 15Intermediates of Formula (XIll) can be prepared by art known
procedures by reacting an intermediate of Formula (XIV) with a suitable intermediate of Formula (XV),

in the preserBToR4 Suitaisis e dos ichmy 1dp dsartpes heamirhldatHorfaiebifisa riisingfhasnt such as,
for example,itefabhydaqiiyran Haatngatpasuagpecjor ik tedipedhtiom Binglworhebstotablecfizreod of time
that allows the, camnlelien of theeagtion, pilhier Undarraitional heating ondndenmicrpwave
irradiation. In reaction scheme (15), all variables %re de nedfas in ForlmLi]Ia Q{. Il?eactlénn Fcpeme 15
R3 NO?2 Ha?@'%ﬂgf)n BL2 q;éxéﬁp] §ﬁﬁ%§ together to form for example the Bivalent radical o
5 formula ~CH,CH,-, -CH,CH>CH;-, or -C{CH;)C(CHa):-. Such intermediaies (IT) and
(III) may be prepared according to reaction schemes (2) to (15). The transformations of
different functional groups present in the final compounds, into other functional groups
according to Formula (1), can be performed by synthesis methods well known by the
person skilled in the art.
10
Reaction Scheme 1

15 B, Preparation of the intermediates

Experimental procedure 2
Intermediates of Formula (II-a) wherein Y represents halogen (Halo) can be prepared

by reacting an intermediate of Formula (1V) with a suitable halogenating agent such as,

20  for example, phosphorus oxybromide, a reaction that is performed in a suitable
reaction-inert solvent such as, for exampie, DMF, at a moderately elevated temperature
such as, for example, 110 °C. In reaction scheme (2), all variables are defined as in
Formula (I},

23 Reaction Scheme 2
O

9]
Rzﬁ _RA "halogenating agent" R2 e =3
| > |
=
HO Halo”™ %

(V) (Ii-a)




25 The starting materials according to Formulas (VIII), (X), (XI), (XIV) and (XV) are intermediates that
are either commercially available or may be prepared according to conventional reaction procedures
well knowngmanyansskilled in the art. WO 2009/033702PCIVEP2008/00754%20d&00Rarmacology
The compounds provided in this invention are posit®e allosteric modulators of metabotropic glutamate
receptors, in particular they are positive allosteric modulators of mGIuR2. The compounds of the
present invention do not appear to bind to the 5 glutamate recognition site, the orthosteric ligand site,
but instead to an allosteric site within the seven transmembrane region of the receptor. In the presence
of glutamateBREREGHAIRIBEFAWHRIR? the compounds of this invention increase the mGIuR2
response. THeteensprawidsfpFovicked i(IIthis wivesliolY arpexpectaeditiflhayeahéic gffgrtred hGIUR2 by
virtue of theit gty to,incaese e LesponsAL UGV ECRRIRTSIRAURRAIRR LAMGAMRE agonists,

enhancing the response of the receptor. Hence, the present.invention relates to a compound
according to%“ﬁf@gﬁ%ﬂ ¥i I98) 2O FRASISR 3%‘%71‘%’%%8 ﬁgg*@%ﬁgg 3tind

accordirfy to et imkeatiosuon aspfrarexaomlticaichiimgroeitiant atc 8rel Pryenaseo i SASRRDY 3he
manufacturesgf axaigpicaperiieratraaung empeearinetnpafdicelanipeating, @ conditianiinh a mammal,
including a %ghg%@@ % ? Vtrgat?gseglgeo(g gqreevueérllstllonl:%f WI—%(I:Img afft_acted or fe_u_:llltated by _the
neuromodulatory effect ot allosteric mo UTators of mauk , In particular positive allosteric modulators
thereof. The present invention also relates to a compound according to the present invention or a
pharmaceutical composition according to thRdmuentiberhémai$e in the manufacture of a medicament for
treating; gr preventing, in 20 particular treating, a condition in a mammal, including a human, the
treatment or prevention of which is affected or tagilitated by the neuromodulatory effect of allosteric
SO RS N . .
modulators of mGIu§ , injpartigsllar posma/%aﬂsloatswgrmodulators therefgg. Th present invention also
relates to a compoun cordﬁtho the présent inventién or,a pharmacedtical dmposition according
to the invention for tr r preventing, in 25 particular treating,.a.cendi 1 a mammal, including
a human, the treatnﬂ?ﬁt or prevention of which is affected or facilitateéd by the neuromodulatory effect
of allosteric modulators of nfi®@JuR2, in particular positive allosteric modulators thérebf Also, the
present invention relates to the use of a compound according to the invention or a pharmaceutical
composition gg:{corr%i]ngtg(l) the ilav?engon for the 30 manufacture of a medicament for treating,

preventing, aﬁﬁﬁm%%or reducing the risk of various neurological and psychiatric
disorders asdbicHrEdiHHh Hfiia G ¥rah e EmEressRih ORIaRT S AE AP BRATHL Sent or
preventién otwubitty isnaffestecdmtéasi|fated: zy(ewituroMbdldisitorineffieict oh pogitns o dieric
modulators ofyARIMR Zini @2 0RBARRERRMES 300RI88dRAin kb dc0fRBrammal, itistdiderstood

that such use 1o be Inerbreted n ceriai Jnsdictions as. methed of e g, i egimENL g g mamml.
comprising affmlnlst nng to a mammal‘in need of suc e.g. treatment, an effective amount of a

Compound ofi&bnisodiios deeicdisictdarenebantion. Sifrpishietnsihare REER JRGITSHEI PRy chiatric
disorders assasiaiethwituglatitneiedysivactipidhe|udm oneranpeorenef foe folloxwmngdanditions or
diseaseg; acye, naLrologiealapH peuEieiG HISAIders RCR Asn{or6 Xatmalfe $eraPaahfedils
subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma,
head trauma}rbg?ﬁ’f%&&\ FK}poxia, cardiac arrest, hypoglycemic neuronal 10 damage, dementia
(including AIDS-induced dementia), Alzheimer's disease, Huntington's Chorea, amyotrophic lateral
sclerosis, ocular damage, retinopathy, cognitive:gisogdeimeidiopathic and drug-induced Parkinson's
disease, muscular spasms and disorders associated with muscular spasticity including tremors,
epilepsy, convulsions, migrainedincluding migraine headache), urinary iRgontinence, substance 15
tolerance, substance withdrawal (ingiyding Sihsizsreesimigeh as, fgglgxaislejpgpiates, nicotine,
tobacco products, alcohol, befizodiazepines;-eeeaine;-sedatives, hypngticsietc.), psychosis,
schizophrenia, anxiety (ing. eneralized anxiety disorder, panjig, er, and obsessive
compulsive disorder), mood disgkgers (including depression, mania, bip?\ljfi\r disorders), trigeminal
neuralg?é, hearing loss, tinnitus, macular 20 degeneration of the eye, er%esal , brain edema, pain

(including acute and chronic states, severe pain, intractable pain, neuropathic pain, and post-traumatic
pain), tardiveRkygkinesial steegidisdrders (including narcolepsy), attention deficit/hyperactivity disorder,

and conduct gisgrder..ln.patticulag, the congifian ordisease ina ceptralartvoysmysHamiorder 25

selected from_the group of anxiety disorders, psychotic.disprders, personality. disorder
substance-re%téad%gdgdgysc,?@%fﬁgﬁ digﬁ?dé?s,pﬁ%%%r&%iggr :asr,oﬁﬁ ‘?&Yﬁlé, 8ll:j)if8f:)e§§/n Sﬁé%ﬁvﬁfsive
disorded$, chiidtrowd (150rders sebebiRivessiisordess, SOERRdRIgh sy 406 S XpoBlotGHeny aftthschemia.
.Preferably, the central nervous system disorder is an anxiety disorder, selected 30 from the group of
agoraphobia, generalized anxiety disorder (GAD), obsessive-compulsive disorder (OCD), panic
disorder, posttraumatic stress disorder (PTSD), social phobia and other phobias. Preferably, the
central nervous system disorder is a psychotic disorder selected from the group of schizophrenia,
delusional disorder, schizoaffective disorder, 35schizophreniform disorder and substance-induced
psychotic disorder WO 2009/033702PCT/EP2008/007549




-17 - Preferably, the central nervous system disorder is.a personality disorder selected from the
group of obsessive-compulsive personality disorder and schizoid, schizotypal disorder. Preferably, the
central nerwgus:sysiesmelisorder is a substance-related disorder 5 selected-framdisngrowp of alcohol
abuse, alcohol dependence, alcohol withdrawal, aldéhol withdrawal delirium, alcohol-induced
psychotic disorder, amphetamine dependence, amphetamine withdrawal, cocaine dependence,
cocaine withdrawal, nicotine dependence, nicotine withdrawal, opioid dependence and opioid
withdrawal. Preferably, the central nervous system disorder is an eating disorder selected
10from the gPERSSOEorertalyiidnrantpbermmalneodapalladprarappr vttedcearben - f8hius system
disorder is apefiod disosder spiectediramtire gropieadbipdlathdisewexs (| Spisatlyclethyenic disorder,

depression, %B@fﬁ?&%deiﬁ&rﬂsﬁn@pérg%@ﬁgﬁﬁ%@g'@9@%afgdIaq@g%ﬁes-&ﬂ%ee@)mﬁqtqésorder-

Preferably, thg central nervous system disorder Is migraine. 15Preferably, the central nervous system
disorder is epiepSy B B M/ AR i&Brder selected from the group of generalized nonconvulsive
epilepsy; generalized convulsive epilepsy, petit mal status epilepticus, grand mal status epilepticus,
partial epilepsy with or without impairment of eQfisei GdEBesS; infantile spasms, epilepsy partialis
continua, and other forms of epilepsy. 20Preferably, the central nervous system disorder is
attention-deficit/hyperactivity gisorder. Preferably, the central nervous system disorder is a
cognitive disorder selectigd from the grou@,)Q,f,gg,l,gj;dmea%mtance-indu@ﬁjaﬁng delirium,
dementia, dementia due to IV“Hisease,—demeﬂtia-due—to-Hﬂntington's digeasge, dementia due to
Parkinson's 25dimﬁem la of the Alzheimer's type, substance-iR@uc /persisting dementia and
mild cognitive im ent. Of the disorders mentioned above, the treatmgpy of anxiety,
schizophrenia, migraine, d@@ression, and epilepsy are of particular importance. At present, the fourth
edition of the Diagnostic & Statistical Manual of Mental 30 DisoRiersFDGMHNrafdhmoterican
Psychiatric Association provides a diagnostic tool for the identification of the disorders described
herein. The person skilled in the art will recognize that alternative nomenclatures, nosologies, and
classifid&tion systems for neurological and psychiatric disorders described herein exist, and that these
evolve with niixgirahsndlaresadficepogresses. WO 2009/033702PCT/EP2008/007549 - 18 -
Because suchpesittvaradl @steremRdiiatoss Gkrtzhind Mcluding easmpaundsnedripaiatda ¢, enhance

the responseﬁ%@ég‘%ﬁg&%'51}5%%% Lisaaduanaoe.hatihapreseahmaledadlize ggdogenous

glutamate. Because positive allosteric mo tors of mGluR?2, inciuding compounds of 5 Formula (1),

0
enhance the PESSBFREIGH ﬁ?@iﬁﬁ?"c@’a@oﬁ%tg‘mlﬁn&Pé’[(?&gf’t‘ﬁfé{ﬁk?@ BRASARG LM B dends to
the treatmenpefindusblogicalthard psyohiattie disordisteonssdcihte deaithiogluttmistd dyafurasion by

administeringaphefiestiviamannb e ositivarsiestero maaslaae aép e beRend @) diigabmpounds
of Formula (I)Rlin ccprtnbigationﬁzvith ap GluR2 agonist. 10The compounds of the present invention

. 18 Gelingea as 1h rormuigd . . .
may be utilized in ComBInAtion with ohe’or more other drugs in the treatment, prevention, control,
amelioration, or reduction of risk of diseases or conditions for which compounds of Formula (l) or the

other drugs may have utility, where the comRizzation Bltbmgifugs together are safer or more effective
than either drug alone. 15 Pharnfaceutical compositions  The invention also felates to a
pharmaceutical composition copipsisthly a pHarermaeeatiticsifpiacceptable carriepondilent and, as active

ingredient, a therapee ctive amount of a compound according to the jnwention, in 20particular
@l F

a compound accordi Stmula (), a pharmaceutically acceptable salt"l[%ereof, a solvate thereof or
a stere%%hemically iSO eric{\f/%rm thereof. {v)

Experimental procedure 7

Intermediates of Formula (VII} can be prepared by art known procedures by reacting
commercially available 4-benzyloxy-/H-pyridin-2-one [CAS: 53937-02-3] with a
25  commercially available alkylating agent of Formula (VIII), in which Z is a leaving
group, using a base such as, for example, KzCOs, and, optionally an iodine salt such as,
for example, K, in an inert solvent such as, for example, acetonitrile or DMF, at a
moderately high temperature such as, for example, 80-120 °C, for a suitable period of
time that allows the completion of the reaction, for example 16 hours. In reaction



The compounds according to the invention, in particular the compounds according to Formula (1), the
pharmaceutically acceptable salts thereof, the solvates and the stereochemically isomeric forms
thereof, or angp sulograue or combination thereof 25 may be formulated intg-yamaos phawnaceutical
forms for administration purposes. As appropriate-cbimpositions there may be cited all compositions
usually employed for systemically administering drugs.  To prepare the pharmaceutical compositions
of this invention, an effective amount of the particular compound, optionally in salt form, as the active
ingredient is 30 combined in intimate admixture with a pharmaceutically acceptable carrier or diluent,
which carrieS6Rdmaéit rﬁ%&af&f(é{a Witkhipares Briommdaépandifyion gﬁ%"fﬂﬁrﬁﬂ“ﬁré B &fon desired
for administrétiorxafesciplagemaceutical compositions are desirable in unitary dosage form suitable,
in particular, for administration orally, rectally, percutaneously, by parenteral injection or by inhalation.
For example, in 35preparing the composmogs in orag %osage; form, any of the usual
pharmaceuticarmedia WO 20091033702P 9 - 19 - may be employed such as, for
example} water, glycols, oils, alcohols and the like in the case of oral liquid preparations such as, for
example, suspensions, syrups, eligirs, emulsions andssolutions; or solid carrigrs sFlchh as, for example,
starches, sugars, kaolin, dlluent Rridants, blnde(§nghsmtegratlng agents nEhthe like in the case of
powders, 5 pills, caps blets. Because-of-the-ease in admigistrati ral administration is
preferred, and tablets janad caﬁ%ules represent the most advantad s oral dosage unit forms in which
case solid pharmaceutieél carriers are obviously employed. For parentegvaj compositions, the carrier
will usually comprise sterlle water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. 10 Injectable solutions, for example, may be prepared in which the carrier
comprises satins.spleian ,lHsase §olution or a mixture of saline and glucose solution. Injectable
suspensions.may also be pare hICh ase ro riate liquid carrlers endln ents and
the like may gpé e (%%Sd ?so mc?u%l r‘g Sofid form B 16\ eraf}oﬂs frt gre mtép dgea lg’?gbaé%converted
shortly b%foré’é@é’%%i&lﬁﬁ E@Fﬁ?‘%@e{b@&%ﬁ@s alﬁ%ﬁ’@‘i@@@hﬁ@é‘ﬁﬁiﬁé%bﬁ%@‘fﬁ?‘ﬁ&%u% ous
administratiogs thechisrie(OBRNAeompri@eB $) penetratmenhanddsg @fN)! andéorsaisiitable
wetting age”IeQé%}b‘?Pﬁ‘Jl»)hC%W%egu@ﬂt%Uﬁﬁb@m [tvesnef aﬁ%%&%&ﬁéﬂ%a{ﬁ@% RiQRRItiens, which

additives do not, in t’rﬁroduce a significant delet r|o ffect n the skin. ald itives ma ﬁacmtate the
administratio R 2kiFPamd ‘?ﬁ?ﬂ?’ﬁ% el ﬂﬂ ?b fh'cﬁﬁ%oé’ea 58’% odtonS. 20" These
compositionsdafmpdbesadmimistdadd)in various ways, e.g., as a transdermal patch, as a spot-on, as an
ointments It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of,agdminisdratiga @nd uniformity of dosage. Unit dosage
form as used herein refers to physically discfete units suitable as unitary 25 dosages, each unit
containing a predetermined quantity of active ingredient calculated to produc the desired therapeutic
effect in association with the requn?fed pharmaceutical carrier. Examplq_ﬁ?(g su h ugit dosage forms are
ac 3 g?

tablets (including scored or coat fEts), paysubes piltsigpowder .p wafers, suppositories,

injectable solutions or sy %i s.and the like, and segregatedmre of. 30The exact
dosage and frequenc administration depends on the particul pound of formula (I) used, the
particular condition being treat the severity of the condition being trea&%d the age, weight, sex,
extent of disorder and general pHysmaI condition of the particular patient'as WeII as other medication
the individual may be taking, as is well known to those skilled in the art. Furthermore, it is evident that
said 35effective daily amount may be lowered or increased depending on the response of the WO
2009/03871 1 BERSTESMB OSASEPAS - 20 - treated subject and/or depending on the evaluation of the

physician preleiind;tnes of fpourid §\Gf tevinstan RhvemtismmtOERermity prepacetidesegting
adr?|nlsbtlra'iclogntgﬁ}fggﬁgmgge%pa#ggmh ;p@s@\@p |II\%;&gmpm0§Qi)ér@m0 3@1@9 %ﬁipy{?we‘tgm
preferably from to 0 |g t, Mo a t weight o ctive
ingredient, ar?arr%erﬁcffl% eieh é’é.a weih lr pre era H?g]uoﬁﬁ%%t%gg t é%gﬁt Sr%%grj Preferably
from 50 to 9FEROHBY HRsTGIH G4 ﬁﬁgrﬁﬁa lﬁ?&?&iﬂ? lacPaptamereesense af ‘bé‘t‘é@ﬁ’f&(j@%ﬁﬁéﬁé based on
the totap sveighicaf Hie epppolitiodidk) heaths: afteady smesttiongdjdteafiventiothalseliedateth¢o a
pharmaceutica), composiian camRTiRINELINGLAMPANGS acaRikngiRdhe iRventionard.one or more
other drugs i |n th %goment I’%Bventl contr amelioration, or reduction of risk of diseases or
conditions for' & oting 8t l‘f’o SR8 Er the other drugs may have 15 utility as well as to the
use of such a composition for the manufacture of a medicament. The present invention also relates to
a combination of a compound according to the present invention and a mGIuR2 orthosteric agonist,
The present invention also relates to such a combination for use as a medicine. The present invention
also relates to a product comprising (a) a compound according to the present invention, a 20
pharmaceutically acceptable salt thereof or a solvate thereof, and (b) a mGluR2 orthosteric agonist, as
a combined preparation for simultaneous, separate or sequential use in the treatment or prevention of
a condition in a mammal, including a human, the treatment or prevention of which is affected or

facilitated by the neuromodulatory effect of mGIuR2 allosteric modulators, in particular positive
mChiR?2 allnectarie 26 modiilatnre The different dAriine of cirich a eombinatinn or nrodiict mav he
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WO 2009/033702PCT/EP2008/007549 -21 - Chemistry Several methods for preparing the
compounds of this invention are illustrated in the following Examples. Unless otherwise noted, all
starting mawgalssweser@btained 5from commercial suppliers and used witltomik Paotisapuapification.
Hereinafter, "THF" means tetrahydrofiiran; "DMF" mdéans N,Ndimethylformamide; "EtOAc" means ethyl
acetate; "DCM" means dichloromethane; "DME" means 1,2-dimethoxyethane; "DCE" means
1,2-dichloroethane; "DIPE" means 10 diisopropylether; "'DMSO" means dimethylsulfoxide; "BINAP"
means [1,1'- binaphthalene1-2,2'-diy|bis[diphenyl_phos;ghine : "DBU" means 1,8-diaza-7-
bicyclo[5.4.0]Jundecene; "M.P." means melti Schemqicrowave assiste(gl reactions were
performed in a single-mode reag&ylanitiator'm Sixty EXP microwaveteact@r (Bigtage AB), orin a

N

kst on (Milestone, Inc.). Description’
204-Benzyloxy-1-cyclopgop H-pyridin=2=one<{B1H=0 <N'7
27.33 mmol) and potas cg_rbonate (10.3 g, 74.52 mmol) wer ed to a solution of
4-benzyloxy-/H-pyridin-Z=one, (5.0 g, 24.84 mmol) in acetonitrile (200 miylend the mixture was heated
at reflux temperature for 16 ﬁ)ours. The reaction mixture was filtered through diatomaceous earth
and concentrated in vacuo. The crude residue was then triturated with diethylether to yield pure D1
(6.32 g, 98%Ersesimviite] sobickdiiOI @009/033702PCT/EP2008/007549 - 22 - Description 2
L-Cyclopyopyimattudiatudientalli pyiidinchans, (R2L CCMA-d0yABIbieah igmpdiate DI (2.0

g, 7.83 mmol) and a catalytic amoun 0 % palladium on activated carbon jn ethanol (300 ml) was

stirred under %Y FERfORRATINEENRAS R FUGHEUFS IR & b resd s ilbL 1 RERRY T BREe8ifiaceous
earth and thexsdlvisnivatae: e vagio ratercinnrapy b toopis| ddrdermadibsdbbdic g d1 @O %o petablvas used

without furtheg purificaiiansctPeReamiPioTct txBriyle3Chlaroxdnay Ghoxy-A-pidin 084 bi3)

palladium catalyst-complex such as, for example, [1,1°-bis(diphenylphosphino)-

) . C
multimode reactor: MicroSYNT N |

10 ferrocene]-dichloropaliadium(Il) — DCM complex, and in the presence of a suitable
base such as NaHCO; heating for a suitable period of time that allows the completion
of the reaction, for example at 175 °C for 20 minutes under microwave irradiation. In
reaction scheme (10), variable R' is defined as in Formula (I).

15 Reaction Scheme 10
o HO_ _OH  HO. _OH Q
B ~B” R1
Halo ! N,R’l | or | RZb
l \ o - C,g8lkyl cyclopropyl _ o =
= Ej
{Vl-a) {Vl-c}: R2 = Gy jalkyl or cyclopropyl

Experimental procedure 11

20 Intermediates of Formula (III) can be prepared by art known procedures by reacting an
intermediate of Formula (IX) with a suitable boron source such as, for example,
bis(pinacolatojdiboron in the presence of a Palladium catalyst such as, for example,
1,1 -bis(diphenylphosphino)errocenepalladium(Ildichloride in a inert solvent such as,
for example, dichloromethane, in the presence of a suitable salt such as, for example,

25  potassium acetate at moderately high temperature such as, for example, 110°C for as
for example 16 hours.

Additionally, intermediates of Formula (1II) can be prepared by art known procedures
of metal-halogen exchange and subsequent reaction with an appropriate boron source
from intermediates of Formula (IX). Thus, for example reaction of an intermediate of

30 Formula (IX) with an organolithium compound such as, for example, n-butylithium at



0 HO 15N-Chlorosuccinimide (1.6 g, 11.96 mmol) was added to a solution of 1-buty1-4-
hydroxy-/H-pyridine-2-one (2.0 g, 11.96 mmol), which was prepared as described for description D2, in
DMF (30 mdp Themesmtion was stirred at room temperature overnight anethamitos@s’egncentrated in
vacuo. The crude product was purified by column-chfomatography (silica gel; 0-5% methanol / DCM
as eluent) to yield 20intermediate D3 (2.0 g, 83%). Description 4  Trifluoromethanesulfonic acid
1-butyl-3-chloro-2-oxo0-1,2-dihydropyridin-4-y1 25ester (D4) WO 2009/033702PCT/EP2008/007549 -
23 - Pyridine (1.60 ml, 19.8 mmol) was added to a cooled (-78 C) solution of intermediate D3 (2.0 g,
9.92 mmol) i PREFIAISY ie1y. eme st SHCEst aeBlirad%o 18 ARIREES YRR #anesulfonic
anhydride (1f@Oewdriple9 TRl ivascd dgesimaguitd restiiimgratiuaiv appeapsitecbionon 28 Wcfor 3 hours.

Then the mixfiie yaswarmasio SRRMJerpRarAuR aastiionasauanchad itheadmionof aqueous
saturated an‘i;rgonblm chI%ride (gt S d(il%edal\{\gt%yva%er [?n?éféxrtraé:ted Vﬂ thoCrMm aqlrigd &%I%SO@ and
the solvent e ';518 afdd’in \?5@31 v I(af?ng mtermedire]{l}ey % 3 f %,nl%go A5 % crade that was used
without furthteptheficdtorforpDdaerigkammer ritiforsivaltndadifshicodcidormula ~CH,CHy-,
3-chloro-1-cyciEprepyinetiyy LAOKe I 2aHkydropyridin-4-y1 ester (D5) O FIll O N 0 15Intermediate D5

was prepared following the same procedure used for the synthesis of intermediate D4, but using

intermediate 3-chloro-1-cyclopropylmethyl 4 hydroxy-llipyridin-2-one as starting material. Description 6
20 4-Benzyloxy-l-cyclopropylmethyl—S-iodm%Héﬁg?%gﬁé(D6) 0 N-10c 4succinimide (2.64 g,
11.74 mmol) was added to aShlutioHetintermediate DI (3.0 g, 1834 mndol) in acetic acid (40 m1).
The reaction mixture was, §tirr d atjroom 25 temperatuge for 1 hour,‘aftér whi&j it was concentrated in
vacuo. The residue was purified By ?Bﬁjm” chromatography &'m'g gef; DCM as eluent) and finally
recrystallized from diethyl ether to yield intermediate D6 (4.12 g, 92%) ad'} solid.

10

Experimenial procedure 12

Intermediates of Formula (IX) can be prepared by art known procedures by reacting a
halogenated intermediate of Formula (X) with a suitable intermediate of Formula (XI),
such as for example 2,3-dimethyl-4-nitro-pyridine-1-oxide, in the presence of a suitable
15  base such as, for example, sodium hydride in a inert solvent such as, for example,
dimethylformamide, at moderately high temperature such as, for example, 180 °C,
cither under classical or microwave irradiation heating, for a suitable period of time to
ensure completion of the reaction. In reaction scheme (12), all variables arc defined as
in Formula (), halogen may be chloro, bromo or iodo and W is a suitable leaving group
20 such as halogen or nitro.

Reaction Scheme [2
R3 R3

Halo base/heat Halo
Ar — O
H ~x + w Ar\X

X
" » (1)

25  Experimental procedure 13

Additionally, intermediates of Formula (IX) can be prepared by art known procedures
from aniline-like intermediates of Formula (XII) via a Sandmeyer type reaction. In
reaction scheme (13), all variables are defined as in Formula (I), halogen may be
chloro, bromo or iode.

30



WO 2009/033702PCT/EP2008/007549 - 24 - Description 7 -
4-Benzyloxy-I-cyclopropylmethy1-3-trifluoromethyl-M-pyridin-2-one (117) FO FI7 0 5Methyl
2,2-difluorov@s(Bueresalionyl)acetate (0.67 ml, 5.24 mmol) and intermediatefxr¢406/@;72:63 mmol)
were added to a solution of copper(l) iodide (0.99-¢:45.24 mrnol) in DMF (30 m1). The mixture was
then heated at 100 C for 5 hours, after which it was filtered through diatomaceous earth and the filtrate
was concentrated in vacuo. The residue was purified by column chromatography (silica gel; DCM as

eluent) to yield 10intermediate D7 (0.76 g, 89%). Description 8
1-Cyc|opropylmethy1-4-hydroxy-3-trif|uoro§%4ﬁ§5@|§%¥m-one (D8)F 015 A mixture of
intermediate 117 (2.0 g, 6.19w mai),a catalyiimaentatii% palladiu #etivated carbon and
ethanol (60 ml) was stigrgd hydrogen_almosphete_toLz.hourﬁr\Th mikture was filtered through
diatomaceous earth and the solvent was evaporated in vacuo to yield?*crutle intermediate D8 (1.45 g,
100%) that was used 20with@utyfurther purification. Description 9 {IX;
4-Bromo-1-cyclopropylmethy1-3-trifluoromethyl-1H-pyridin-2-one (D9) F 0 F>C17..7 WO

2009/03370@;4(:31;4'5P20g8r/007d%49 [ 425 - hour. After cooling in an ice bath the solution was partitioned

between wa extractions with EtOAc the combined organic fractions were

dried (N&2SGuyrameiees sef direwi ratBd sAny AeuBTePRESEr (e HFoNDRTR RTPRANNERS biFR®lumn
chromatograpksrgiticacgelf Pé&ivivis EllENt)iaTlecudasited tiactipnsanerne hobkentddoafichayaporated in

vacuo 10 ¥ie By e TRGRR 5 a2l Shoft 20 Bl AFRCHPHRIL A o PR Q5P BE RANGM) EnMasiRy ! pyricine
(b10) {iihydrate as a reducing agent. In reaction scheme (14)? all variables are defined as in

Formula (I).
10

Reaction Scheme 14
R3 R3

@NOE *reduction” /@/ NH,
Are X - Al X

> {Xi}

Experimental procedure 15
15  Intermediates of Formula (XIIT) can be prepared by art known procedures by reacting

an intermediate of Formula (XIV) with a suitable intermediate of Formula (XV}, in the
presence of a suitable base such as, for example, cesium carbonate in an inert solvent
such as, for example, tetrahydrofuran, heating at an appropriate temperature and for a
suitable period of time that allows the completion of the reaction, either under

20 traditional heating or under microwave irradiation. In reaction scheme (15), all
vériab}es are defined as in Formula (I).

Reaction Scheme 15

R3 R3

‘\\ NG Ar base / heating !\\ NO2
Halo™ N AN A

(XIV) XV} X

25
The starting materials according to Formulas (VIII), {X), (XI), (XIV) and (XV) are
intermediates that are either commercially available or may be prepared according to
conventional reaction procedures well known to anyone skilled n the art.



4-Bromophenol (1.0 g, 5.78 mmol) was added to a solution of sodium hydride (0.3 g, 7.51 mmol) in
N-methylpyrrolidone (10 ml). After stirring for 10 minutes, 4-chloro-2- methylpyridine (0.96 g, 7.51
mmol) was aedede/deoneaction mixture was heated at 250 C for 45 minutex wrda@iRmicsmvave ,
irradiation. After cooling to room temperature the 15mixture was diluted with diethyl ether and washed
with water. The solution was then extracted with additional diethyl ether, the organic layer dried
(Na2S04) and the solvent evaporated in vacuo. The crude product was purified by column
chromatography (silica gel; DCM as eluent). The desired fractions were collected and evaporated in
vacuo to yielBATEIATEH&e D10 (1.34 g, 88 %). 20 Description 11

2-Methy1-4-14-(4,g@ﬁ?%e_,ggggsgl%@ﬁ%%%ﬁgﬁbﬁ%ﬁ%'x@&%ﬁﬁyg‘%&m@ r}soq%ilaﬂtbm of

Bis(pinacolato)dib potassium acetate (O, 4.0 mmg% were added to a
solution of infféARKTRC kY148 FFOERIQrin A dIRHUBL AR @ mPRalbty bR ii%kture was
degassed and théiuyR21'Bis(diphpoyiphs asphiagretento cemetiaictio rep adfggamidl Iyipd iy dz with DCM

(1:1) (0.932 gnifathinraehowmesQaeded. JhosRactioparixitie Washealedaid adsdat Ladninutes
~under microwa\ée ircadiation, After coglin to room.{; mferaty{éegﬁ%ee; was adde%d Iemd th% (r)rllixture was
tOAC.

WO 2009/03%% ?F; E‘ﬁﬁdﬁ’é’/ﬁﬁ% ! rgg_:gx)l(t?gé.g- Wi EtO. Hléesg%:gn(fc Hachion was dried
(Na2S04) arill #8enss1eémaldbb i MRS 68 BffoaTdioR suesss b RO BRI0VPYS100%) as a
crude produ@%%mﬂéﬁ@ﬂﬂ%dtiﬂﬁ@ﬁp&&ﬁ@aﬁﬂmﬁﬁm iptievd heir effect at mGluR2
4-(4-Bromo-g-fluaraphenaxi)-gieihyinyidine doxid &%%%f%ﬁﬁomeeﬁfém@&hﬁ%@-érg, 2.61
mmol) was added to a solution of Sodium hggrlde 10 .1155% 2.90 mmol) in DMF 55 m1l). After stirring

for 10 mihutd8 A S HRES T ARG ISP G52 UL ASGHPIVEs HaRet R rslidBY Hi%ture was
heated at 18G@4soitd hoampnted ArcroiiE o ithadietsont. nftertivbiiTguss pscrmeshspissaaticthe mixture
was rfiItderedhtﬁlfowghhréliaxt@én@;clire@uacsvzﬂgstmcnoht:laifnwg tﬂaorsh@gWeﬁashidrwﬂhpm%@e&mdﬂtrate was .
washed with water (2 x 25 the organic fracti s, drie 4) an ept evaporate
in vacuo. ThS‘%‘r’BaSe{ f)or%da(fé?) g&é%pl%lﬁ@%%@%gﬁhgﬁrﬂ (?hPg(rgné%%g%ﬁ%%sﬁ%agg%%&&%&gﬁeft)F:Tanol /| DCM
as eluent). THEAHBEIRNTRERSHEWE PEMEAB ISP EVAIAIKPH VacuBiE el RS RAte D12
(0.33 g} 89 MubascriptiomedB8r20t or prevention of which is affected or facilitated by the
4-13-Fluoro-g(dshp Rrigtiamatyl -4 Aigidioxahenian- o) -Rlaarsy - methviny rigisei (0 13)
Bis(pinacolatqidiEoron 1d314§ 5. %morpol)%a}lréd rgtagtsiyn\)e%&g%at 5(8'55:2129 5.%1 mngol 35 were added
to a solution® OlFlee?}(r:nén iate? Et .geg,'l: mmol)in cﬁloxane (20'ml angst\/llfa(:%m >“Mfie mixture
was degassedaidtEda el PESTRIpHERIHoRD A B TEG B | CORRRTOREIRIRAHNY 18 heplex with
DCM (1:1) (Qbergidd @Frnukeolih wias addeficilihe séactiodintxieme fvasrbaatebapib@Eifgr 0 minutes

under mycrowaue. iRAIANAN, Alfef Folng 1R PamdemMPeIAlG Al kA Added.nshihe gixture was
30extracted with EtOAc. The rgagtlf; fraction was dgﬁ)d a2S0 aéuiathe soé%/ent V\éO .
2009/03370 B FIEPLBORIYGT Su 8! Le57d 8%?%5 Pafsd B VA DBHS BROPAIAY GESHeef BEPSIFAR D13 (0.58
g, 100%) as aetulieoprodust@iaRdasoupetivitopofititierhosostiomdulators thereof.  The

present invention also relates to a compound according to the present invention or a

pharmaceutical composition according to the invention for treating or preventing, in

25  particular treating, a condition in a mammal, including a human, the treatment or
prevention of which is affected or facilitated by the neuromodulatory effect of allosteric
modulators of mGIluR2, in particular positive allosteric modulators thereof.

Also, the present invention relates to the use of a compound according to the

invention or a pharmaceutical composition according to the invention for the

30  manufacture of a medicament for treating, preventing, ameliorating, controlling or

reducing the risk of various neurological and psychiatric disorders associated with

glutamate dysfunction in a mammal, including a human, the treatment or prevention of

which is affected or facilitated by the neuromodulatory effect of positive allosteric
modulators of mGIluR2.

35 Where the invention is said to relate to the use of a compound or composition
according to the invention for the manufacture of a medicament for ¢.g. the treatment



Description 14 5 3-(2-Fluoro-4-nitrophenoxy)-2,6-dimethyl-pyridine (D14) NO2 NL
2,6-Dimethyl-pyridin-3-ol (3.0 g, 24.35 mmol) and cesium carbonate (15.87 g, 48.71 mmol) were
added to a saiutionueiB-difluoronitrobenzene (3.87 g, 24.35 mmol) in 1@ONEPARS/srER9The mixture
was heated at 140 C for 2 hours. After cooling to rdém temperature it was filtered through
diatomaceous earth and the solvent evaporated in vacua. The crude product was purified by column
chromatography (silica gel; 2 % methanol/DCM as eluent) to yield intermediate D14 (5.88 g, 92 %).
15Description 15 4-(2,6-D_imethyl-pyridin-B-%/on )-3-fluoro-phenylamine (D15) NH2 A mixture of
intermediate T #4EBRY, 153 ARIFTHEHLIATIEH BEHCS (D B g AR 2 6 FARHIRS B8 mI) was

stirred underar stetlrsphéregofiegtnogeniat rponmEntperptisregfed@ingiesnE He mianrmalas filtered
through diateaceeumaaréizanttiffcselvantaaeRvapamind ip ¥ashmfeudelbintemrdiatm D15 (5.23
g, 100%) that was,.us dt\ﬁ/ithout urther purification. 25Description 16

3-(4-Bromo-39ii6ro phenoxy -2, 6-dimethyl-pyridine (D16) Br WO 2009/033702PCT/EP2008/007549 -

28 - in 48 % aqueous HEB%ICARMhE hadaaetianmixidrendas Wi eckiedaeMiisssRerdturgiand further
stirred for 15 minutes, after which it was cooled again tQ- Q. C copper(l),bromide (7.31 g, 49.8
el was SRS AELIED AGISRCO IR0 1 the RIS SaT e bend: ©0

minutes and FPRAPIRAEaGLPIYRIETS disPTeeRosISh THe FRnstBmPHixtaFEITak d6fEd to room
temperature subdeneciiraioz esriiiih bBypaspuenygsrsaturbgafsaltiormbé potetsnlniscastonatpinalOAC was
added, the orgaNicauE! W SeARralCL ARG AR MILRIIRS ot Sanddhpaivent
evaporated in vacuo. The crude product was, purifie olymn chrom raphy, (silica gel; 0-10%
st R G Vi IS G AR R
D16 (8.75 g, 8ometan s pakomowarsivebagiptiseral 7sclerosis, ocular damage, retinopathy,
342-Fluoro-4-4mistvb dietnaiare idodathid 1elibuahoradane2 -yixphenoiksa e, odisapthybauidine (D17)
Bis(pinacolat)di 8 5. 2:m ssium.aceta g . ) were added to
a solution of%%%?rﬁ%e%% D%go 1%% g})%pr%ﬂ%?dwg ?ﬁﬁ:%ﬁ%ﬁ%%é rgglr;é.%%ég%ﬁxture was

degassed aritPINBISPRS TBEARSHIRRIHHBE SRIRE)N B 9RIA6REh Y thERI SRS RIABRS Fn (B LBRGBIex with
DCM (13) (Col&wce, 20 pasky wathdrddad (et deagtiobsmixesr sushsihetite dangte, OfateE) minutes

under microwa\sei A aeishe @f&u@%@'ﬂl@oﬁ%(?@%i@ﬂi‘ﬁ%ﬁﬁﬁé@? waiahwasadded %ﬁl&%dﬂixw re was
extracted Witrlc t0OAC. .The o%?ﬁnic raction was.dried E%?ZSOA'% a ge@e solg)gn&. evggorated in vacuo to

S 7. “é?’fd’éﬁ/%é”agné: crude tha “USed without further

. h
afford the desir dihoronate / . _ ‘rﬁ was usedw .
purification. disorder, and obsessive compulsive disorder), mood disorders (including depression,

mania, bipolar disorders), trigeminal neuralgia, hearing loss, tinnitus, macular

20 degeneration of the eye, emesis, brain edema, pain (including acute and chronic states,
severe pain, intractable pain, neuropathic pain, and post-traumatic pain), tardive
dyskinesia, sleep disorders (including narcolepsy), attention deficit/hyperactivity
disorder, and conduct disorder,

In particular, the condition or disease is a central nervous system disorder

25  selected from the group of anxiety disorders, psychotic disorders, personality disorders,

substance-related disorders, eating disorders, mood disorders, migraine, epilepsy or

convulsive disorders, childhood disorders, cognitive disorders, neurodegeneration,
neurofoxicity and ischemia.

‘Preferably, the central nervous system disorder is an anxiety disorder, selected

30 from the group of agoraphobia, generalized anxiety disorder (GAD},

obsessive-compulsive disorder (OCD), panic disorder, postiraumatic stress disorder
(PTSD), social phobia and other phobias.

Preferably, the central nervous system disorder is a psychotic disorder selected
from the group of schizophremia, delusional disorder, schizoaffective disorder,
35  schizophreniform disorder and substance-induced psychotic disorder



Description 18-3-(3-Fluoro-4-nitrophenoxy)-2,6-dimethyl-pyridine (D18) NO2 WO
2009/033702PCT/EP2008/007549 - 29 - This intermediate was prepared following the same
procedure agghatgescoibed above for D14, but starting from 2,4-difluoromtoleneens 8387 g, 24.35
mmol) and using THE as solvent and refluxing the kéaction mixture for 12 hours. After purification by
column chromatography intermediate 018 (6.18 g, 96 %) was obtained. 5 Description 19
4-(2,6-Dimethyl-pyridin-3-yloxy)-2-fluoro-phenylamine (D19) NH2 NL 10This intermediate was
obtained following the same procedure as that described above for D15, but ysin Dli? %? 8 g, 23.58
ol a5 staring AT AR IS ST FRE CHRAED G (A & PrOIR VAL S SSTEUE wihout

further purifidationhOgsemporbeGsi g3 cmBbiNe -B=fhoordiyHHsuxky)-ane-sthiethy pidine®{D20) Br
This intermegigigi¥yas obtained following the same procedure as that described above for 016, but

using 019 (4.4 g, 18.9 mmol) as starting material. Intermediate 020 (4.42 209, 79 %) was isolated as a
pale brown oil. DesBriftiwhl21the central nervous system disorder 15 a substance-related disorder

313-Flugro-4{it 4ed, Jrioir aneethydy 145 hRichoxabare] aklcdtisl) ddpen@nde2, k- hsiinmethylamaidine (D21)
WO 2009/033702RCT/ER2008/007549 - 30.- for 40 minytes inst of.10.minu The isolated
ntermediate A21 1o 1o it o de B R T RAERE ARl e
4-(4-Bromo-S9MSBAEISRerfomR)) S BLam SRR HRlin €167D5 BIcRERdRtfe Gpeaine withdrawal,
4-bromo-2,6duwrgth dlepymittine (higotind wirhdtwkh cgrioad 2i¢hemidziplzemol opioid withdrawal.
Preferably, the central nervous system disorder is an eating disorder selected
10 from the group of anorexia nervosa and bulimia nervosa.

Preferably, the central nervous system disorder is a mood disorder selected from
the group of bipolar disorders (I & II), cyclothymic disorder, depression, dysthymic
disorder, major depressive disorder and substance-induced mood disorder.

Preferably, the central nervous system disorder is migraine.

15 Preferably, the central nervous system disorder is epilepsy or a convalsive
disorder selected from the group of generalized nonconvulsive epilepsy, generalized
convulsive epilepsy, petit mal status epilepticus, grand mal status epilepticus, partial
epilepsy with or without mmpairment of consciousness, infantile spasms, epilepsy
partialis continua, and other forms of epilepsy.

20 Preferably, the central nervous system disorder is attention-deficit/hyperactivity
disorder.

Preferably, the central nervous system disorder is a cognitive disorder selected
from the group of delirium, substance-induced persisting delirium, dementia, dementia
due to HIV disease, dementia due to Huntington's disease, dementia due to Parkinson's

25  disease, dementia of the Alzheimer's type, substance-induced persisting dementia and

mild cognitive impairment.

Of the disorders mentioned above, the treatment of anxiety, schizophrenia,
migraine, depression, and epilepsy are of particular importance.

At present, the fourth edition of the Diagnostic & Statistical Manual of Mental
30  Disorders (DSM-IV) of the American Psychiatric Association provides a diagnostic
tool for the identification of the disorders described herein. The person skilled in the art
will recognize that alternative nomenclatures, nosologies, and classification systems for
neurological and psychiatric disorders described herein exist, and that these evelve with
medical and scientific progresses.



.

(0.59 g, 5.4 mmol) and potassium carbonate (0.89 g, 6.4 mmol) in xylenes (2 ml) was 10 heated at
150C (oil bath temperature) into a sealed tube for 48 hours. After cooling to room temperature the
mixture wasidilpegioadtnzEtOAc and filtered through a diatomaceous earthpgade @3esfikraie was
evaporated till dryness and the crude product thus éBtained was purified by column chromatography
(silica gel; DCM to DCM/EtOAc up to 10 % as eluent). The desired fractions were collected and
15evaporated in vacuo to yield intermediate D22 (1.28 g, 80 %). Description 23
4-12-Fluoro-4-(4,4,5,5-tetramethyl-i1,3,2jdioxahorolan-2-y1)- phenox%éz ,6- 20d|methyl pyridine (D23)

BIS(pInaCO|at0)dIb0RﬁW‘iS%g%CB ROBE Y PSS Gduedn SEoSE e oslyding, £ ntttvere added
to a solution of FeemmediateBRR he 3BPansnalf MAUREioxarhet{dn1s, ml)saami QViAEE2thal). The

mixture was grgassad ﬁ@ﬁ,éﬁ@@ﬁﬂ@'ﬁ@@&{@.h@%lﬁﬁ@phino)—ferrocene]-dichloropalIadium(lI) -
complex with DCM (1:1) (0.0827 g, 0.101 mmol) was added. The reaction mixture was heated at 150

C for 10 minutes uridksansicnowding inkelittion medsiatoslinf) i@, temdiag @ wptendsasfadded and

the mixtyre WasrexH ag} e@dﬂﬂ%&%&e@}b&%%fﬁ@ﬁﬁiﬁb%&ﬂﬂ@d1thOunderstood that the
20091033702PCT EP20 8/007 &N%ZSO4 99 the P Iven ev% porated in vgcuo to afford the

desired borohate 2(;1.3»V]!1 i%n eyi% 5/ as a cru at ng‘ﬁge t‘?jsr:fheira&cn cation. Description
24 5 4-(4- Hy&ﬁ%}aﬁﬂﬁ’eﬁﬁﬂy)@%ﬁ&% afbfaf\%frfgﬂ égte%dzmem#wéxgrvpﬁéfﬁ@m BaReiE 86id methyl
ester (D24) @btdiortindtadcideoddimethyl stdf®R 2o inplediig ADndas-oif (Foradiml (H48:67 mmol)

10 was addeg,gdligpuyise (i@ §H%R§ﬁ§ﬁﬁ’9%&h%ft methyl 4-(4'-methoxyphenoxy) benzoate [CAS:
38342-84-6] (128 g, 4.9 mmol) in DCM (100 ml) cooled in an ice-water bath under nitrogen

atmospHere. The reBdtigmpixtule vfabsirmadnfomydniors mdyehre atiieedniixtunabims ivraskhgd with
wa:ter imd thsﬂe@g@@%@tt}?egmgwn;ﬁﬁe%aﬁml y&rems?&%@te&lﬁa%%ﬁq @%@8&%@20' Ithe .
solvent was eyapor ill dryness. The resi was ie chrom silica gel;
o o B R R S R e L S TR e 9
intermediate P24 oV ousilivy owfierve Soipwanbamtion of the drugs together are safer or more
4-(4-Trifluorasfiethisaeisufedodyaphenaxy)-benzoic acid methyl ester (D25) 0 SF
Trifluorpgnethanesulfonic anhydride (0.92 ml, 5.46 mrnol) was added dropwise to a cooled (-78 C)

solution of intermediate D24 (0.89 g, 3.64 mmol) and triethylamine 25 (1.01 ml, 7.29 mmol) in DCM
(40 ml). The ?MW@%M&HWWW% further stirred allowing it to warm to room temperature for 1

hour. The mixtureyas Washee matbovv?é%n%ths %@m&c@x@a&%@éﬁe@ﬁ%ﬁd Ahaded (Na2S04)
and the solvent was evaﬁ% rated t|II ness. The resi élJe was é) |f|ed by column Che\‘j)é%ﬁ %ra phy
0 t

(silica gel; DERHEELRH)YTHE T afr‘é%ﬁs HerS Bt an&sev poYatetish 30yield
intermediate 'Dr8pEUPG Y oafiggyive amount of a compound according to the invention, in

20 particular a compound according to Formula (I), a pharmaceutically acceptable salt
thereof, a solvate thercof or a stereochemically isomeric form thereof

The compounds according to the invention, in particular the compounds

according to Formula (I}, the pharmaceutically acceptable salts thereof, the solvates and

~ the stereochemically isomeric forms thereof, or any subgroup or combination thereof

25  may be formulated into vanous pharmaceutical forms for administration purposes. As

appropriate compositions there may be cited all compositions usually employed for
systemically administering drugs.

To prepare the pharmaceutical compositions of this invention, an effective

amount of the particular compound, optionally in salt form, as the active ingredient is

30 combined in intimate admixture with a pharmaceuticaily acceptabie carrier or diluent,
which carrier or diluent may take a wide vanety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions are
desirable in unitary dosage form suitable, in particular, for administration orally,
rectally, percutaneously, by parenteral injection or by inhalation. For example, in

35  preparing the compositions in oral dosage form, any of the usual pharmaceutical media



WO 2009/033702PCT/EP2008/007549 - 32 Description 26 =
4-14-(4,4,5,5-Tetramethy1-11,3,21dioxaborolan-2-yl)-phenoxyl-benzoic acid methyl ester (D26) 5
Under nitrogenatmasphere, a mixture of intermediate D25 (0.80 g, 2.12 mowekehis(pinacolato)diboron
(1.35 g, 5.31 mmol), potassium acetate (0.835 g, 8. %mmol) and
[1,1'-bis(diphenylphosphino)-fen-ocene]-dichloropalladium(ll) - complex with DCM (1:1) (0.10 g, 0.127
mmol) in deoxygenated dioxane (9 ml) and deoxygenated DMF (1 10 ml) was heated at 150 C for 40
minutes under microwave irradiation. After cooling to room temperature the mixture was diluted with

EtOAC and fille#6Ptigaltycbmsh rrelfiFaRiss WAshelvaals. witerlanbobipre the Higim9ayer was
dried (Na2S©#keantl the dimjuehiprepsretiaporatsd 48 diynessnideaffosgdrecesisgdibgrehats, D26 (2.49

?1’ 112(2:_/0?33;5 I@nﬁﬂﬁ?{ﬁl§hﬁﬂ’¥%ﬁxlﬂ§§éj Mgb@i‘dt éhﬁéntﬁ?i B}Hﬂf%%?tfgpe ﬁsﬁfb‘i’&'ﬁ’égs %n?arsl kaolm(D27) 200
u y -C or -0X0- r ridin enoxyl-benzoic acid methyl ester

Under nltrog “a?ﬁﬁo ?%ntgl réu’&%ﬁé’ é}ﬁ%gﬁ&%éé’%é%%a '}lt}eg m? Redists Da (0.5 ¢,

1.5 mmal), t@%kl%@%l*@@ﬂéﬁ@ﬁﬁrﬂ@%%@h@ﬁﬁb@)e@@qm @dmlﬂlﬁﬁﬁﬁ#@'l) aﬁ'(li NQHF@@ET(%S excess) in

deoxygenatestsigxan)efd mbiviasmbaipsudis1destar ﬂi&mmttaawm@"eﬁﬂs:r@neﬁaassugadmﬂon After

cooling to rogm lemperatiie 2rING, U #H ﬁ%%?@%&?@mﬁ%ﬂ 5%8“ Celife. The

filtrate was washed water, then with bri e organic layer was dried {Na2 O4 and the solvent

was evapora?@EFHTFEﬁlﬁ‘%EEOSI*H%"ErG}d%%ﬁu‘é’%ﬁ”&&ﬁf@?’@?%ﬁﬁ?ﬁ HmAdGraN REfca gel;
40% EtOAc /feeptaheugh elthent)inghelickisirdor fractiopk wireasd|lsciddisnd exapoeatedlinisdcuo and

the resigiyie wagdibiieshagrinsDY oMM rematadrapns2a(silicasel aQ- %Q%&t%ﬁpérn@ptane as

e e S L e B R AR B AR P RO B el
evaporated in vacuo to'yiél g intermediate D27 xjgr 0 o “He A amor Snous SO|IC?J%GSCI’IptI0n 285

2-14-(4-BronfSsPHEIHRE B SHAI bﬁr@ﬁ&ﬁ@dﬁ(@b@jﬁ@%@elannwgaﬁ%é}ﬁ%# ﬁ?éﬂﬁfﬁn‘&tjﬁé%ﬂéﬁﬁ bromide in
THF (7.36 mkgtat3@ddnhedike as:pddethipieystirredsolutibdal dt-6ihi domophepat)ecethphenone (1

g, 3.435 mmaol, 30, [GA: é@é@o%%e?ﬂéd”sib&'ﬁ%‘\%m& 40, Gouilsh %‘d}ﬁ{ R AHTASPRY Gnel he

reactlor?gnxture was Stirred ﬂ%:lﬁB ours. The réaction was quen hed e addﬁlon of an aqueous
f Wﬁﬂ

solutiort Of sERTPREH SRISEITN (P TR ERECSR PARBE AN Ry Sr BB SRR Extracts
were dried (Mmtmdﬁﬁ@%ﬁ&ﬁgwé%m@ﬁéﬂ%%wm mferemwu@wb@%nﬂed by
column chromatogtaaby: (sitiaragsl,dP @ kbaseluentindherdpsitemhdractinns ayargvesllgstast and

evaporated ig, yagHo.tg rgiﬁﬁ@&‘ﬁ{ 'HQQ{QE%B%%% 09 the s(% D§§a‘&@&kﬂﬁ%§ may facilitate the
202-4444-(4,4,5,5-Tetra I-11,3,2jdioxa borolan-2- 1% henoxyl- I-propan- 2-01 (D21)
administration to the skin and/or may be helpful for prepal.rm*J thc esared COMPpOSItIONsS.

20 These compositions may be administered in various ways, e.g., as a transdermal patch,

as a spot-on, as an ointment.

It is especially advantageous to formulate the aforementioned pharmaceutical

compositions in unit dosage form for ease of administration and uniformity of dosage.

Unit dosage form as used herein refers to physically discrete units suitable as unitary

25  dosages, each unit containing a predetermined quantity of active ingredient calculated

to produce the desired therapeutic effect in association with the required

pharmaceutical carrier. Examples of such unit dosage forms are tablets (including

scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.

30 The exact dosage and frequency of administration depends on the particular
compound of formula (I) used, the particular condition being treated, the severity of the
condition being treated, the age, weight, sex, extent of disorder and general physical
condition of the particular patient as well as other medication the individual may be
taking, as 1s well known to those skilled in the art. Furthermore, it 1s evident that said

35  effective daily amount may be jowered or increased depending on the response of the



Following the procedure of Description 17, intermediate D28 (0.5 g, 1.628 mmol) was 25 heated at 150
C for 15 minutes . The crude residue was purified by column chromatography (silica gel; DCM as
eluent). Thexdesivedfsartions were collected and evaporated in vacuo to yieldprdesnediaie D29 (0.48
g, 83 %). WO 2009/033702PCT/EP2008/007549--284 - Example 1
|-Butyl-3-chloro-4-14-(2-methylpyridin-4-yloxy)-phenylPH-pyridin-2-one (EI) 5 A mixture of
intermediate D4 (0.42 g, 1.33 mmol), intermediate DIl (0.41 g, 1.33 mmol), catalyst
tetrakis(triphenylphosphine)palladium(0) (0.15 g, 0.13 mmol) and NaHCQ3 (3 g, excess) in dioxane (3
ml) was neatBet 4 IBOECtof LR (gdeR iherBvph REaalalisnP RS D AR I B R
temperature ¢hepesndoof mhixinsenasviEdtiitered through diatomaceous earth and the solvent
evaporated in vacuo after washing with more dioxane. The crude product was purified by column
chromatography (silica gel; 0-3% methanol / DCM as eluent). The desired fractions were collected and

evaporated in vacu3%8;ﬁ\fﬁi%r COMRQ B%Qad&%igis?rg{? ﬁiﬁwg&%ﬁﬁq%ﬁi%gmlp 2

1-But31-3-chloro-4-1 -4-(2-met iyrl Jin-4-yloxy)- F/H-pyridin-2- o ,(%2) 20 A mixture of
intermediate BERES ,@@rﬂ%ﬁ)??nt@%ﬁeﬂf’é@@ﬂ@ff@. oFI Prhfolf calyyywgieht, more
tetralcis(trip enidpihbs Sloimedpatadubo (@) iz, « e antivt) iagedleaiCOS (Bog; bredSF it dioxane (6

ml) was hea@\ﬁéiéﬁ@@f&%ﬁ@i%@%%ﬁ%)@@%@ﬂﬂ %%%i%f&%sryq@@ﬂngd%m@m%mperature
the reaction mixture, was filtered thro P] 25diat ceous earth and tpe sojvent eva orat%d in vacuo
Riieas fitercd froudh codiaiam } Ohueht BYaRols

after Washing)\’/v\l’ﬁ1 nore &i xgrr?é?ci:ﬁe,crlfd%cf)%&uc% \‘ivaé‘%eﬁu?i i r&:}nca Gn chtoma oarapﬁy (silica
gel: 0-3% méefeiE el iescemBRHitiahe desired fractions were collected and evaporated in vacua to
yield cq@pound E2 (0.051 g, 7.5 %) as an amorphous solid. WO 2009/033702PCT/EP2008/007549 -
35 - Example 3

3-Chloro-1-cyclopropylragéay}-4mkdtidsRdlintesh yimsreiir 3-3laxyleBrdty orephe yllafthaeytitliai2-one (E3)

5 A mixture of intermediate D5 (O 69 ol), In edi 74,0 catalyst
tetrakis(triphg%%%é%% j%oe ;g’éifa{%%ﬁ%ﬁjggp@ﬁ r(]?50%8éq:v'tsrr{]%oI Ztlifed?’é%ﬁ%%sa%éi gqggx%}erglg in dioxane
(6 ml) was h&StFaErEsH o §eIHMY RS (FHUEP1 erRTTSlo ARG TR ARSHF EoBfikigk P foom
temperature direaeacticomniikipne fnasHiltk recrprondihodiBbomsie d Qus ez thtlzandities sodydrtvevaporated

in vacupsaftegwashingait mere gl hesHydsTeaidyenanmuiliag Dy colBm chigmatography

(siica gel; 2 % ammonia n methanol (74) | DCM 2= eluent, The desired fiactions werg pllected and
evaporated in VaBlio 10 yiel compounc?lé S((390\%7(%3, %gl%ﬂo? a8 & White &
present invention and a mGluR2 orthosteric agonist. The present invention also relates
to such a combination for use as a medicine. The present invention also relates to a
product comprising (a) a compound according to the present invention, a
20  pharmaceutically acceptable salt thereof or a solvate thereof, and (b) a mGluR2
orthosteric agonist, as a combined preparation for simultaneous, separate or sequential
use in the treatment or prevention of a condition in a mammal, including a human, the
treatment or prevention of which is affected or facilitated by the neuromodulatory
effect of mGluR2 allosteric modulators, in particular positive mGluR2 allosteric
25  modulators.. The different drugs of such a combination or product may be combined in
a single preparation together with pharmaceutically acceptable carriers or diluents, or
they may each be present in a separate preparation together with pharmaceutically

acceptable carriers or diluents.

30 The following examples are intended to illustrate but not to limit the scope of
the present invention.



15solid. Melting point: 143.4 C. Example 4 -
20444-(1-Buty1-3-chloro-2-oxo-1,2-dihydro-pyridin-4-y1)-phenoxyl-benzoic acid (E4) O A solution of
lithium hydraxideotu®s4d2g, 1.82 mmol) in water (4 ml) was added dropwisectom spkibiorsof
intermediate D27 (0.25 g, 0 61 mmol) in dioxane (72ht) stirred at room temperature. The mixture was
then stirred at 80 C for 2 hours. The 25 cooled crude reaction mixture was acidified with an aqueous
1N HC1 solution and it was extracted with EtOAc. The organic layer was separated and dried
(Na2S04) and the solvent was evaporated till dryness. The residue was purified by column
chromatogr gel; 0-20 % methanoUDCM as eluent). The desired fractions WO
20091033702PCT/EP2008/007549 - 36 - were collected and evaporated in vacuo affording a solid,

which was washied gkt e BUSIFLRORPOUAJEALOGH ok B SRS AcTIHIRLSRllelting
point: 3C. ample-5 . . . .
1-Cyclopropy Tl E i mplss, Hnles et aascs l Sy Ayirgls were obmined
trifluorometh{IeHR SOVFRIRTORbIHP PSS G buAChkhV b furthsieafgaton (0.035 g, 0.12 mmol),
intermediate 023 (0.046 g, 0.14 mmol), catalyst tetrakis(triphenylphosphine)palladium(0) (0.015 g,

0.014 mmol) and NelCQEL 9, ex6ep6) indigane L mhnas-deatediib0 G,orn10 minytes under
microwave irradiation. After cooling {9 room temperature the reaction mixture was 15filtered through
diatomaceou‘%’alg55?11%%l?iﬁalﬁ%l olvgg?g\?ap‘g%@d%sﬁa%ﬁéaﬁtem@iH’ée\ﬂ}?ﬁw%f%?grami 8%The crude
residue was PaiHeonsaes L diswtbararshiaphiPEHicamgens 0-29divhbarestisineDENIPES engens). The
desiredifractiginsyyeseiediecteasevaperaied Hinaeyhoryield; CorprRuTe E5:0:02 q138 %) as a
white solid. ' Int-164.8. . E6-£38 (Iahle.1) were prepared in a similar
manner as t?lgeﬁ! é%&%&%@d%&?%%@%%&%ﬁéﬁ h}%fapprcl)%grilgte sta%%ﬁwagsmatelﬁglcsﬁai%ygne skilled

t
in the art woll@EiRdw hBldessRthe¥ze aW%%H%F&%b‘?%@ﬁé% starting materials following similar
synthetic procedures as those descriptions above. 25 Physico-Chemical Data LCMS - general
procedure The HPLrgm@%em@geaase@aﬂﬁ%n%ﬁsiB%ﬁlﬁedﬂm &rlométgikﬁ%éor@&@@ﬂologies
comprising ] uatern r binary) wit asser, an sampler, a column oven, a -
diode-a?r?ayaatg#é%lt%r (D%E) a?l%g & tﬁ?n‘xn%\ées gep?g%gf]ﬁe 1I?lt Eéres%e(():rii\f% rangfﬁqc% L65&16W Fiow from the

column was Yes BIE dsbstasametbilgyigne, Inc.).

Description 1

20 4-Benzyloxy-1-cyclopropylmethyl-7H-pyridin-2Z-one (D1)
O
bw
©/\ o P

Bromomethyl-cyclopropane (3.68 g, 27.33 mmol) and potassium carbonate (10.3 g,
74.52 mmol) were added to a solution of 4-benzyloxy-!H-pyridin-2-one (5.0 g, 24.84
mmol) in acetonitriie (200 ml) and the mixture was heated at reflux temperature for 16

25 hours. The reaction mixture was filtered through diatomaceous earth and concentrated
in vacuo. The crude residue was then triturated with diethylether to yield pure D1 (6.32
g, 98%) as a white solid.



P

WO 2009/033702PET/EP2008/007549 - 37 - MS detector was configured with an electrospray
ionization source. Nitrogen was used as the nebulizer gas. The source temperature was maintained at
140 C. Datasacguisitiomivas performed with MassLynx-Openlynx softwarecT/aEsddethod In
addition to the general procedure: Reversed phaseZBiPLC was carried out on an XDB-C18 cartridge
(2.8 mm, 2.1 x 30 mm) from Agilent, with a flow rate of 1 ml/min, at 60C. The gradient conditions used
are: 90 % A (0.5 WI ammonium acetate solution), 5 % B (acetonitrile), 5 % C (methanol) to 50 % B
and 50 C in 6.5 minutes, 10 to 100 % B at 7 minutes and equilibrated to initial conditions at 7.5
minutes untimﬁfﬁﬁﬁﬂfég. Injection volume 2 pl. High-resolution mass spectra (Time of Flight, TOF)
were acquired only in positive ionization mode by scanning from 100 to 750 in 0.5 seconds using a
dwell time ofj0cly sREBEFINOER ARl 9Bt NRLle- KPR Y8R D KV and the cone voltage was 20 V.
Leucine-Enlcephaline was the standard substange used for 15the lock mass calibration. Melting points
For a number of compounds, melting points werg; determined in open capillary tubes on a Mettler
FP62 apparatus. Melting points were measur ate ture 20 gradient of 3 or 10 C/minute.
Maximum temperature was 300 C. The melti ot was redd from a digital display and were
obtained with experimental uncertaintiesHlat are-€ommonly associated with this analytical method,

Table 1:4ndmgRA G rissivagd DX A" YB3 RhoRsMe g Agi (ot oRFomin 433 &

palladium on activated carbon in ethanol (300 ml) was stirred under a hydrogen
atmosphere for two hours. The mixture was filtered through diatomaceous earth and the
solvent was evaporated iz vacuo to yield intermediate D2 (1.3 g, 100%) that was used
without further purification.

10 '
Description 3

1-Butyl-3-chloro-4-hydroxy-I H-pyridin-2Z-one (D3)
O

Ci J N/\/\‘

S
HO

15 N-Chlorosuccinimide (1.6 g, 11.96 mmol} was added to a solution of I-butyl-4-
hydroxy-/H-pyridine-2-one (2.0 g, 11.96 mmol), which was prepared as described for
description D2, in DMF (30 ml). The reaction was stirred at room temperature
overnight and then it was concentrated in vacuo. The crude product was purified by
column chromatography (silica gel; 0-5% methanol / DCM as eluent) to yield

20 intermediate D3 (2.0 g, 83%).

Description 4

Trifluoromethanesulfonic acid  1-butyl-3-chlero-2-oxo-1,2-dihydropyridin-4-yl
25  ester (D4)
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Pyridine (1.60 mi, 19.8 mmol) was added to a cooled (- 78 °C) solution of intermediate
D3 (2.0 g, 9.92 mmol) in DCM (80 ml). The resulting solution was stirred for 10
minutes. Trifloromethanesulfonic anhydride (1.90 ml, 10.9 mmeol) was added, and the
resulting solution was stirred at —78 °C for 3 hours. Then the mixture was warmed to

5 room temperature and it was quenched by the addition of agueous saturated ammonium
chloride, it was diluted with water and extracted with DCM, dried (Na;SO4) and the
solvent evaporated in vacuo, yielding intermediate D4 (3.31 g, 100%) as a crude that
was used without further purification.

10 Description §

Triflueromethanesulfonic acid 3-chloro-1-cyclopropyimethyl-2-oxe-1,2-dihydro-
pyridin-4-yl ester (D3)

15 Intermediate D5 was prepared following the same procedure used for the synthesis of
intermediate D4, but using intermediate 3-chloro-1-cyclopropylmethyl-4-hydroxy-/H-
pyridin-2-one as starting material.

Description 6
20
4-Benzyloxy-l1-cyclopropyimethyl-3-iodo-IH-pyridin-2-one (D6}
0]

N-lodosuccimmide (2.64 g, 11.74 mmol) was added to a solution of intermediate D1
(3.0 g, 11.74 mmol) m acetic acid (40 ml). The reaction mixfure was stirred at room
25 temperature for 1 hour, after which it was concentrated in vacuo. The residue was
purified by column chromatography (silica gel; DCM as c¢luent) and finally
recrystaliized from diethyl ether to yield intermediate D6 (4.12 g, 92%) as a solid.
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Description 7

4-Benzyioxy-I-cyclopropyimethyl-3-trifluoromethyl-1H-pyridin-2-one (D7)

Methyl 2,2-difluoro-2-(fluorosulfonyl)acetate (0.67 ml, 5.24 mmol) and intermediate
D6 (1.0 g, 2.63 mmol) were added to a solution of copper(I) todide (0.99 g, 5.24 mmol)
in DMF (30 ml). The mixture was then heated at 100 °C for 5 hours, after which it was
filtered through diatomaceous earth and the filtrate was concentrated in vacuo. The
residue was purified by column chromatography (silica gel; DCM as eluent) to yieid
intermediate D7 (0.76 g, 89%).

Description 8

1-Cyclopropylmethyl-4-hydroxy-3-trifluoromethyi-7 H-pyridin-Z-one (D8)
: F 0
F

BB
=
HO
A mixture of intermediate D7 (2.0 g, 6.19 mmol), a catalytic amount of 10% palladium
on activated carbon and ethanol (60 ml) was stirred under hydrogen atmosphere for 2
hours. The mixture was filtered through diatomaceous earth and the solvent was

evaporated in vacuo 10 yield crude intermediate D8 (1.45 g, 100%) that was used
without further purification.

Description ¢

4-Bromo-1-cyclopropylmethyl-3-triftnoromethyl-1H-pyridin-2-one (D9}

Br

Phosphorus oxybromide (7.03 g, 24.5 mmol) was added to a solution of intermediate
D8 (2.60 g, 11.1 mmol) in DMF (50 ml) and the mixture was heated at 110 °C for i
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hour. After cooling in an ice bath the solution was partitioned between water and

EtOAc. After three extractions with EtOAc the combined organic fractions were dried

(Na;S04) and the solvent evaporated in vacuo. The crude product was purified by

column chromatography (silica gel; DCM as eluent). The desired fractions were
5 collected and evaporated in vacuo to yield intermediate D9 (1.38 g, 42 %).

Description 10
4-(4-Bromo-pheneoxy)-2-methyl-pyridine (D10)
o]
' ~
/©/ /N
Br

4-Bromophenol (1.0 g, 5.78 mmol) was added to a solution of sodium hydride (0.3 g,

10

7.51 mmol) in N-methylpyrrolidone (10 ml). After stirring for 10 minutes, 4-chloro-2-
methylpyridine (0.96 g, 7.5t mmol) was added. The reaction mixture was heated at 250
°C for 45 minutes under microwave irradiation. After cooling to room temperature the

15  mixture was diluted with diethy} ether and washed with water. The solution was then
extracted with additional diethyl ether, the organic layer dried (Na;S0O4) and the solvent
evaporated in vacuo. The crude product was purified by column chromatography (silica
gel; DCM as eluent). The desired fractions were collected and evaporated in vacuo to
yield intermediate D16 (1.34 g, 88 %).

20

Description 11

2-Methyl-4- [4-(4,4,5,5-tetramethyl-[1,3,2]diocxaborolan-2-yl)-phenoxy}-pyridine

(D11)

o0
N
O\53 =
40

25 '

Bis(pinacolato)diboron (0.37 g, 1.45 mmol) and potassium acetate (0.39 g, 4.0 mmol}

" were added to 2 solution of intermediate D19 (0.35 g, 1.33 mmol) in dioxane (4 ml}) and
DMF (! ml). The mixwre was degassed and then [1,1’-bis(diphenylphosphino}-
ferrocene]-dichloropalladium(Il); complex with DCM (1:1) (0.032 g, 0.04 mmol) was

30  added. The reaction mixture was heated at 150 °C for 10 minutes under microwave
irradiation. After cooling to room temperature water was added and the mixture was
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extracted with EtOAc. The organic fraction was dried (Na;SO4) and the solvent
evaporated in vacuo to afford the desired boronate D11 (0.41 g, 100%) as a crude
product that was used without further purification.

Description 12

4-(4-Bromo-3-fluorophenoxy)-2-methylpyridine 1-oxide (D12)

O\@y/
Br = N\O_

F

4-Bromo-3-fluorophenel (0.5 g, 2.61 mmol) was added to a solution of sodrum hydnde

(0,115 g, 2.90 mmol) i DMF (5 ml). After stirring for 10 minutes 4-nitro-2-picoline N-
oxide {0.37 g, 2.41 mmol) was added. The reaction mixture was heated at 180 °C for 1
hour under microwave irradiation. After cooling to room temperature the mixture was
filtered through diatomaceous earth and this was thoroughly washed with EtOAc. The
filtrate was washed with water (2 x 25 ml), the organic fraction was dried (Na,;S04) and
the solvent evaporated in vacuo. The crude product was purified by column
chromatography (silica gel; 0-3% methanol / DCM as eluent). The desired fractions
were coltected and evaporated in vacuo to yield intermediate D12 (0.33 g, 49 %,).

Description 13

4-{3-Fluoro-4-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yi)-phenoxy}-2-methyl-
pyridine (D13}

O

O =N

Bis(pinacolato)diboron (1.34 g, 5.31 mmol) and potassium acetate (0.52 g, 5.31 mmol)
were added to a solution of intermediate D12 (0.5 g, 1.77 mmol) in dioxane (10 ml) and
DMF (3 ml). The mixture was degassed and then [1,1’-bis(diphenylphosphino)-
ferrocenel-dichloropalladium(Il); complex with DCM (1:1) (0.06 g, 0.07 mmol) was
added. The reaction mixture was heated at 150 °C for 10 minutes under microwave
irradiation. After coocling to room temperature water was added and the mixture was
extracted with EtOAc. The organic fraction was dried (Na,SO4) and the solvent
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gvaporated in vacuo to afford the desired boronate D13 (0.58 g, 100%) as a crude
product that was used without further purification.

Description 14

3-(2-Fluoro-4-nitrophenoxy)-2,6-dimethyl-pyridine (D14)
‘ NO
/ 2

N
X0

F
2,6-Dimethyl-pyridin-3-ol (3.0 g, 24.35 mmol) and cesium carbonate (15.87 g, 48.71
mmol} were added to a solution of 3,4-difluoronitrobenzene (3.87 g, 24.35 mmol} In
DMF (30 ml). The mixture was heated at 140 °C for 2 hours. After cooling to room
temperature it was filtered through diatomaceous earth and the solvent evaporated in
vacuo. The crude product was purified by column chromatography (silica gel; 2 %
methanol/DCM as eluent) to yield intermediate D14 (5.88 g, 92 %).

Description 15

4-(2,6-Dimethyl-pyridin-3-yloxy)-3-fluoro-phenylamine (1315}

_ NH,
F

A mixture of intermediate D14 (5.88 g, 22.44 mmol) and 10 % Pd/C (~0.5 g, catalytic)
in ethanol (200 mi) was stirred under an atmosphere of hydrogen at room temperature
for 3 hours. The mixture was filtered through diatomaceous earth and the solvent was
evaporated in vacuo to yield intermediate D15 (5.23 g, 100%) that was used without
further purification.

Description 16

3-(4-Bromo-2-fluoro-phenoxy)-2,6-dimethyl-pyridine (D16)
Br
=

1

N
X0

F

A solution of sodium nitrite (4.57 g, 66.3 mmol) in water (75 ml) was added dropwise
(over 45 minutes) to a cooled (at 0 °C) solution of intermediate D15 (7.7 g, 33.2 mmol)
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in 48 % aqueous HBr (75 ml). The reaction mixture was warmed to room temperature
and further stirred for 15 minutes, after which it was cooled again to 0 °C and copper(I)
bromide (7.31 g, 49.8 mmol) was added portionwise. The mixture was allowed to reach
room temperature, stured for 15 minutes and finally it was heated at 140 °C for 1.5
hours. The reaction mixture was cooled to room temperature and neutralized with an
aqueous saturated solution of potassium carbonate. EtOAc was added, the organic layer
was separated and washed with brine, dried (Na»804) and the solvent evaporated in
vacuo. The crude product was purified by column chromatography (silica gel; 0-10%
EtOAc / heptane as eluent). The desired fractions were collected and evaporated in
vacuo to yield D16 (8.75 g, 89 %) as a pale brown oil.

Description 17

3-]2-Flaoro-4-{4,4,5,5-tetramethyi-[1,3,2}dioxaborolan-2-yl}-phenoxy}-2,6-
dimethyl-pyridine (B17)

= | e
N o
E
Bis(pinacolato)diboron {3.86 g, 15.2 mmol) and potassium acetate (1.48 g, 15.2 mmol)}
were added to a selution of intermediate D16 (1.5 g, 5.07 mmol) in dioxane {9 ml} and
DMF (3 ml). The mixture was degassed and then [1,1°-bis(diphenylphosphino)-
ferrocene]-dichloropalladium(Il); complex with DCM (1:1} (0.16 g, 0.20 mmo!l) was
added. The reacfion mixture was heated at 150 °C for 10 minutes under microwave
irradiation. After cooling to room temperature water was added and the mixture was
extracted with EtOAc. The organic fraction was dried (Na;SO4) and the solvent
evaporated in vacuo to afford the desired boronate D17 (1.74 g, 100%) as a crude that
was used without further purification.

Description 18

3-(3-Fluoro-4-nitrophenoxy)-2,6-dimethyl-pyridine (D18)

.
Na~~g F
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This intermediate was prepared following the same procedure as that described above
for D14, but starting from 2,4-difluoronitrobenzene (3.87 g, 24.35 mmol) and using
THF as solvent and refluxing the reaction mixture for 12 hours. Afier purification by
column chromatography intermediate D18 (6.18 g, 96 %) was obtained.
Description 19
4-(2,6-Dimethyl-pyridin-3-yloxy)-2-fluoro-phenylamine (D19)
NH
T
NSSo F
This intermediate was obtained following the same procedure as that described above
for D15, but using D18 (6.18 g, 23.58 mmol) as starting material. The isolated
intermediate D19 (5.47 g, 100%) was used as such without further purification.
Deseription 20
3-{(4-Bromo-3-fluoro-phenoxy)-2,6-dimethyl-pyridine (D20)
. ¢
NS0 F
This intermediate was obtained following the same procedure ‘as that described above
for D16, but using D19 (4.4 g, 18.9 mmol) as starting material. Intermediate D20 (4.42
g, 79 %) was isolated as a pale brown oil.

Description 21

3-[3»Fluor0»4-(4,4,S,S-tetramethyl-[l,l’a,Z]dioxaborolan-z-yl)-pherioxy}-2,6-
dimethyl-pyridine (D21)

e
Nas E /@
o F

This intermediate was obtained following the same procedure as that described above
for D17, but using D20 (1.0 g, 3.37 mmol) as starting material, and heating at 150 °C
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for 40 minutes instead of 10 minutes. The isolated intermediate D21 (2.19 g, 100%)
was used as such without further purification. '

Description 22

4-{4-Bromo-2-fluoro-phenoxy)-2,6-dimethyi-pyridine (D22)
beg
o
-
Jel
N

A mixture of 4-bromo-2,6-dimethyl-pyridine (1 g, 5.4 mmol), 4-bromo-2-fluoro-phenol
(0.59 g, 5.4 mmel) and potassium carbonate (0.89 g, 6.4 mmol) in xylenes (2 ml) was
heated at 150 °C (oil bath temperature) into a sealed tube for 48 hours. After cooling to
room temperafure the mixture was diluted with EtOAc and filiered through a
diatomaceous earth pad. The filtrate was evaporated till dryness and the crude product
thus obtained was purified by column chromatography (silica gel; DCM to
DCM/EtOAc up to 10 % as eluent). The desired fractions were collected and
evaporated in vacuo to vield intermediate D22 (1.28 g, 80 %).

Description 23

4-{2—Flu0ro-—4~(4,4,S,S-tetramethyl—-[1,3,2}dioxaboroian-l—yi}-pheuoxy}—2,6~
dimethyl-pyridine (D23)

/(%\
P
N

Bis(pinacolato)diboron (1.286 g, 5.06 mmol) and potassium acetate (0.994 g, 10.13
mmol) were added to a solution of intermediate D22 (1 g, 3.37 mmol) in [,4-dioxane
(10.8 ml) and DMF (1.2 ml). The mixture was degassed and then [1,1’-
bis(diphenylphosphino)-ferrocene]-dichloropafladium(Il) - complex with DCM (1:1)
(0.0827 g, 0.101 mmol) was added. The reaction mixtare was heated at 150 °C for 10
minutes under microwave irradiation. After cooling to room temperature water was
added and the mixture was extracted with EtOAc. The organic fraction was dried
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(Na,S0y4) and the solvent evaporated in vacuo to afford the desired boronate D23 (1.15
g, 100 %) as a crude that was used without further purification.

Description 24

4-(4-Hydroxy-phenoxy)-benzoic acid methy! ester 4-(4-Hydroxy-phenoxy)-benzoic

acid methyl ester (D24)
o
o

Boron fluoride — dimethy! sulfide complex [CAS: 353-43-5] (15.64 ml, 148.67 mmol)

10 was added dropwise to a stirred solution of methyl 4-(4’-methoxyphenoxy) benzoate
[CAS: 38342-84-6] (1.28 g, 4.9 mmol) in DCM (100 ml) cooled in an ice-water bath
under nitrogen atmosphere. The resulting mixture was stirred for 5 hours. The reaction
mixture was washed with water and then extracted with DCM. The organic layer was
separated and dried (NaSO4) and the solvent was evaporated till dryness. The residue

15 was purified by column chromatography (silica gel; 0-10% EtOAc / DCM as eluent).
The desired fractions were collected and evaporated in vacuo to yield intermediate D24
(0.89 g, 74 %).

Description 25
20 _ ‘
4-(4-Trifluoromethanesulfonyloxy-phenoxy}-benzoic acid methyl ester (D25)
F

o
F
. o 0O
O

Trifluoromethanesulfonic anhydride (0.92 ml, 5.46 mmol) was added dropwise to a

cooled (-78 °C) solution of intermediate D24 (0.89 g, 3.64 mmol) and tricthylamine
25  (1.01 ml, 7.29 mmol} in DCM (40 ml). The resulting reaction mixture was further

stirred allowing it to warm to room temperature for 1 hour. The mixture was washed

with water and the organic layer was separated and dried (Na;SO4) and the solvent was

evaporated till dryness. The residue was purified by column chromatography (silica

gel, DCM as eluent). The destred fractions were collected and evaporated in vacuo to
30 yield intermediate D25 (1.25 g, 91 %).
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Description 26

4-14-(4,4,5,5-Tetramethyl-{1,3,2]dioxaborolan-2-yl}-phenoxy]-benzeoic acid methyl
ester (D26)

Under nifrogen atmosphere, a mixture of intermediate D25 (0.80 g, 2.12 mmol),
bis(pinacolato)diboron (1.35 g, 5.31 mmol), potassium acetate ((.835 g, 8.5 mmol) and
[1,1’-bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il) - complex with DCM
{1:1) (0.10 g, 0.127 mmol) in deoxygenated dioxane (9 ml) and deoxygenated DMF (1

10 ml) was heated at 150 °C for 40 minutes under microwave irradiation. After cooling to
room temperature the mixture was diluted with EtOAc and filtered through celite. The
filtrate was washed with water and brine, the organic layer was dried (Na;SOy) and the
solvent was evaporated till dryness, to afford the desired boronate D26 (2.49 g, 100%)
as a crude that was used without further purification.

15

Description 27

4-[4-(1-Butyl-3-chlere-2-ox0-1,2-dihydro-pyridin-4-yl}-phenoxy]-benzoic acid

methyl ester {D27)

0
o Ci ! N P a
\O/b\ o

20 0

Under nitrogen atmosphere, a mixture of intermediate D26 (1.77 g, 1.5 mmol),
mtermediate D4 (0.5 g, 1.5 mmol), tetrakis(triphenylphosphine)palladium(0) (0.17 g,
0.15 mmol) and NaHCO; (6 g, excess) in deoxygenated dioxane (6 ml) was heated at
140 °C for 10 minutes under microwave irradiation. After cooling to room temperature
25  the mixture was diluted with EtOAc and filtered through celite. The filtrate was washed
water, then with brine and the organic layer was dried (Na;SO4) and the solvent was
evaporated tifl dryness. The crude residue was purified by column chromatography
(silica gel; 40% EtOAc / heptane as eluent). The desired fractions were collected and
evaporated in vacuo and the residue was purified again by column chromatography
30 (silica gel; 20-30% EtOAc / heptane as eluent). The desired fractions were collected
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and evaporated in vacuo to yield intermediate D27 (0.25 g, 40 %) as an amorphous
solid.
Description 28

2-{4-(4-Bromo-phenoxy}-phenyl}-propan-2-ol (D28)

oo

A 1.4 M solution of methylmagnesium bromide in THF (7.36 ml; 10.304 mmol) was
added to a stirred solution of 4'-(4-bromophenoxy)acetophenone (1 g, 3.435 mmol;

[CAS: 54916-27-7]) in THF {40 ml) at 0 °C under a nitrogen atmosphere. The reaction

mixture was stirred for 3 hours. The reaction was quenched by the addition of an
aqueous solution of saturated ammonium chloride and extracted with EtOAc. The
combined organic extracts were dried (Na;SO4) and the solvent was evaporated to
dryness. The crude residue was purified by column chromatography (silica gel; DCM
as cluent). The desired fractions were collected and evaporated in vacuo to yield
intermediate D28 (0.8 g, 75 %).

Description 29

2-{4-{4-(4.4,5,5-Tetramethyl-{1,3,2]dioxaborolan-2-yl)-phenoxy}-phenyl}-propan-

2-0l (D21)
o
HO I ’&

Following the procedure of Description 17, intermnediate D28 (0.5 g, 1.628 mmol) was
heated at 150 °C for 15 minutes . The crude residue was purified by column
chromatography (silica gel; DCM as eluent). The desired fractions were collected and
evaporated in vacue to yield intermediate D29 (0.48 g, 83 %).
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Example 1

1-Butyl-3-chloro-4-[4-(2-methylpyridin-4-yloxy)-phenylj-1 H-pyridin-2-one (E1)

O

N= |

x G
A mixture of intermediate D4 (0.42 g, 1.33 mmol), intermediate D11 (0.41 g, 1.33
mmeol), catalyst tetrakis(triphenylphosphine)paliadium(0) (0.15 g, 0.13 mmol) and
NaHCO; (3 g, excess) in dioxane (3 ml) was heated at 150 °C for 10 minutes under
microwave irradiation. After cooling to room temperature the reaction mixture was
filtered through diatomaceous earth and the solvent evaporated in vacuo after washing
with more dioxane. The crude product was purified by column chromatography (silica
gel; 0-3% methanol / DCM as eluent). The desired fractions were collected and
evaporated in vacuo to yield compound E1 (0.04 g, 8 %) as an amorphous solid.

Exampie 2

1-Butyi-3-chloro-4-{2-fluoro-4-(2-methylpyridin-4-yloxy}-phenyl}-I H-pyridin-2-
one (E2)

A mixture of intermediate D4 (1.0 g, 3.3 mmol), intermediate D13 (0.58 g, 1.77 mmol),
catalyst tetrakis(triphenylphosphine)palladium(0) (0.2 g, 0.17 mmol) and NaHCO; (6 g,
excess) in dioxane (6 mi) was heated at 156 °C for 10 minutes under microwave
irradiation. After cooling to room temperature the reaction mixture was filtered through
diatomaceous earth and the solvent evaporated in vacuo after washing with more
dioxane. The crude product was purified by column chromatography (silica get; 0-3%
methanol / DCM as eluent). The desired fractions were collected and evaporated in
vacuo to yield compound E2 (0.051 g, 7.5 %) as an amorphous solid.
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Example 3

3-Chlero-1-cyclopropyimethyl-4-{4-(2,6-dimethylpyridin-3-yloxy)-3-fiuoro-
phenyl}-7H-pyridin-Z-one (E3)

A mixture of intermediate D5 (0.23 g, 0.69 mmol), intermediate D17 (0.27 g, 0.79

mmol), catalyst tetrakis{triphenylphosphine)palladium(0) (0.04 g, 0.035 mmel) and

NaHCOs (6 g, excess) in dioxane (6 ml) was heated at 150 °C for 10 minutes under
10 microwave irradiation. After cooling to room temperature the reaction mixture was
filtered through diatomaceous earth and the solvent evaporated in vacuo after washing
with more dioxane. The crude residue was purified by column chromatography (silica
gel; 2 % ammonia in methanol (7M) / DCM as eluent). The desired fractions were
collected and evaporated in vacuoe to yield compound E3 (0.037 g, 13.5%) as a white
solid.
Melting point: 143.4 °C.

Example 4

20 4-[4-(1-Butyi-3-chlore-2-0xo-1,2-dihydro-pyridin-4-yl}-phenoxy]-benzoic acid (E4)
O

A solution of lithium hydroxide (0.044 g, 1.82 mmol) in water (4 ml) was added
dropwise to a solution of intermediate D27 (0.25 g, 0.61 mmol) in dioxane (7 ml)
stirred at room temperature, The mixture was then stirred at 80 °C for 2 hours. The
25  cooled crude reaction mixture was acidified with an aqueous 1IN HCI solution and it
was extracted with EtOAc. The organic layer was separated and dried (Na;SO4) and the
solvent was evaporated till dryness. The residue was purified by column
chromatography (silica gel; 0-20 % methanol/DCM as eluent). The desired fractions
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were collected and evaporated in vacuo affording a solid, which was washed with
diethyl ether to yield compound E4 (0.12 g, 48 %) as a white solid.
Melting point: 280.3 °C.

Example 5

1-Cyclopropyimethyi-4-[4-(2,6-dimethyl-pyridin-4-yloxy)-3-fluoro-phenyl|-3-
trifluoromethyl-1 H-pyridin-2-one (ES})

Jé
/
0

A mixture of intermediate D9 (0.035 g, 0.12 mmol), intermediate D23 (0.046 g, 0.14
mmol), catalyst tetrakis(triphenyiphosphine)palladium(0) (0.015 g, 0.014 mmol) and

NaHCO:; (1 g, excess) in dioxane (1 ml) was heated at 150 °C for 10 minutes under
microwave irradiation. After cooling to room temperature the reaction mixture was
filtered through diatomaceous earth and the solvent evaporated in vacuo after washing
with more dioxane. The crude residue was purified by column chromatography (silica
gel; 0-3% methanol / DCM as eluent). The desired fractions were collected and
evaporated in vacuo to yield compound E5 (0.02 g, 38 %) as a white solid.

Melting point: 161.8 °C.

Compounds E6-E38 (Table 1) were prepared in a similar manner as the five examples
describe above, using the appropriate starting materials. Anyone skilled in the art
would know how to synthesize all other appropriate starting materials following similar
synthetic procedures as those descriptions above.

Phvsico-Chemical Data

LCMS —~ general procedure

The HPLC measurement was performed using a HP 1100 from Agilent
Technologies comprising a pump (quaternary or binary) with degasser, an autosampler,
2 column oven, a diode-array detecior (DAD) and a column as specified in the
respective methods below. Flow from the column was split to a MS spectrometer. The
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MS detector was configured with an electrospray ionization source. Nitrogen was used
as the nebulizer gas. The source temperature was maintained at 140 °C. Data
acquisition was performed with MassLynx-Openlynx software.

LCMS Method

In addition to the general procedure; Reversed phase HPLC was carried out on
an XDB-C18 cartridge (1.8 um, 2.1 x 30 mm) from Agilent, with a flow rate of
1 ml/min, at 60°C. The gradient conditions used are: 90 % A (0.5 g/l ammonium acetate
solution), 5 % B (acetonitrile), 5 % C (methanol) to 50 % B and 50 % Cin 6.5 minutes,
to 100 % B at 7 minutes and equilibrated to initial conditions at 7.5 minutes until 9.0

minutes. Injection volume 2 pl. High-resolution mass spectra (Time of Flight, TOF)
were acquired only in positive ionization mode by scanning from 100 to 750 in 0.5
seconds using a dwell time of 0.1 seconds. The capillary needle voltage was 2.5 kV and
the cone voltage was 20 V. Leucine-Enkephaline was the standard substance used for
the lock mass calibration.

Melting points
For a number of compounds, melting points were determined in open capillary

tubes on a Mettler FP62 apparatus. Melting points were measured with a temperature
gradient of 3 or 10 °C/minute. Maximum temperature was 300 °C. The melting point
was read from a digital display and were obtained with experimental uncertainties that
are commonly associated with this analytical method.

Table 1: (n.d. means not determined)

Melting RT
Ex. Ar Rl RZ | R3 Salt ) MH+ ]
. Point (°C) {min)

7
£l ’Q'§ WS ol oH nd. | 369 | 433

T\
E2 @'3 w1 | 2 n.d. 387 | 4.33




E34 pH\7 CI V-F 120.9 385 3.93 E35-2-1 CI Cl 2"-F .HC1 n.d. 401 4.47 E36 OH -1\I CI 5::-F n.d.
3994.71

WO 2009/033702 38 PCT/EPZO08/007549
Melting RT
Ex. Ar R1 R2 | R3 | Salt _ MH+|
Point (°C) (min)
/N ,
E3 4(,;2'§ AAvARCRER: 1434 | 399 | 438
O
E4 | HO T~ Cl | H 280.3 398 | 3.14
7
ES N Y 17 | eR | 3E 161.8 | 433 | 445
TN
E6 Qi \(\/k cl H nd. 383 | 4.64
E7 '\‘;/\\~~§ {\/A c| H nd. 381 | 4.32
NG
EB N“ % W\ Cl | 3°-F decomposes | 387 | 4.36
E9 @‘% Y | 3F nd. | 401 | 4.60
E10 F\D? YN a2 F nd. | 401 | 439
TN
g N e a2 nd. 401 | 4.64
N\
E12 Q—; YN | 3F nd. 401 | 4.68
N
E13 ’Q'i 7 al w decomposes | 367 | 4.10
7N\
E14 _Q‘i 7| al oH 1518 | 381 | 4.34
7N\
E1S Q; YN a | a nd | 403 | 4.66
78
El6 'Qi Y"1 | H n.d. 383 | 4.63
2
El7 Qi W cl | 3-Cl 120.8 | 401 | 435
N\
E18 N)D'§ YN | 3a decomposes | 403 | 4.62
7
E19 ‘Q’i {\)\ cl | 3-cl 103.8 417 | 493
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WO 2689/033702 10 PCT/EP208/007549
Melting RT
Ex. Ar Rl R2 | R3 Salt . MH+ _
Point {"C) (min)

Ct 3 111.8 401 | 4.44

E20 “@'3
E21 '{}‘ §
E22 ‘@'§
s
E23
oy
E24
E25
E26 "Q‘§
E27 :\Qg
Og
E29
Q§
E30

E31 N

E32 l\}/;\>‘§
E33
E34

.Q_g
E35

E36 §

Cl | 3-Cl 96.1 417 | 4.99

cl | 3l 797 403 | 4.70

Ct | 3°-Ct n.d. 401 | 4.37

Cl H 126.2 367 | 411

Cl H n.d. 369 | 431

Cly 2-F n.d. 399 | 4.30

Ci | 3°-F 176.0 385 | 4.09

131.8 385 | 4.10

Ci | 2°-F 108.4 387 | 4.19

Ct | 3.F n.d. 461 | 4.65

Cl | 3-F - 161.6 399 | 4.32

Cl | 2°-F ' 148.6 399 | 4.33

Cl | 3-F n.d. 385 | 4.09

Cl | 2°-F 120.9 385 | 3.93

“Cl | 2-F | HCI n.d, 401 | 4.47

Cl { 2°-F n.d. 399 | 471

2B 213 LR
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Melting RT
Ex. Ar R |R2| R3 | salt | MH+|
Point (°C) {min)
MO
E37 : ¥~ a| H ad, 412 | 4.70
N O
E38 — 7 e | 3F 2039 | 419 | 428

D. Pharmacological examples

The compounds provided in the present invention are positive allosteric
modulators of mGluR2. These compounds appear to potentiate glutamate responses by
binding to an allosteric site other than the glutamate binding site. The response of
mGluR2 to a concentration of glutamate is increased when compounds of Formuia (I}
are present. Compounds of Formula (I) are expected to have their effect substantially at
mGluR2 by virtue of their ability to enhance the function of the receptor. The
behaviour of positive allosteric modulators tested at mGluR2 using the [*°SIGTPyS
binding assay method described below and which is suitable for the identification of
such compounds, and more particularly the compounds according to Formula (f), are
shown in Table 4.

[**S}GTPyS binding assay
The [**S]GTPyS binding assay is a functional membrane-based assay used to

study G-protein coupled receptor (GPCR) function whereby incorporation of a
non-hydrolysable form of GTP, [*S]GTPyS (guanosine 5’-triphosphate, labelled with
gamma-emitiing 338}, is measured. The G-protein o subunit catalyzes the exchange of
guanosine 5’-diphosphate (GDP) by guanosine triphosphate (GTP) and on activation of
the GPCR by an agonist, [’SJGTPYS, becomes incorporated and cannot be cleaved to
continue the exchange cycle (Harper (1998) Current Protocols in Pharmacology
2.6.1-10, John Wiley & Sons, Inc.). The amount of radioactive (°S|GTPYS
incorporation is a direct measure of the activity of the G-protein and hence the activity
of the agonist can be determined. mGluR2 receptors are shown to be preferentially
coupled to Goi-protein, a preferential coupling for this method, and hence it is widely
used to study receptor activation of mGluR2 receptors both in recombinant cell lines
and in tissues (Schaffhauser et al 2003, Pinkerton et al, 2004, Mutel et al (1998) Journal
of Neurochemistry. 71:2558-64; Schaffhauser et al (1998) Molecular Pharmacology
53:228-33). Here we describe the use of the [*SIGTPYS binding assay using
membranes from cells transfected with the human mGIluR2 receptor and adapted from
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added to each well, and membrane-bound [**S]GTPY¥S was measured in a 96-well

35  scintillation plate reader (Top-Count, Perkin-Elmer, USA). Non-specific **S1GTPyS
binding is determined in the presence of cold 10 uM GTP. Each curve was performed
at least once using duplicate sample per data point and at 11 concentrations.
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(Filtermate, Perkin-Elmer, USA), and then by washing three times with 300 RI of ice-cold wash buffer
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liquid scintillation cocktail (Microscint-O) was added‘*t% ‘each well, and membrane-bound [35S]GTPyS
was measured in a 96-well 35 scintillation plate reader (Top-Count, Perkin-Elmer, USA). Non-specific
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predetermined EC,s concentration, fo determine positive allosteric modulation
(GTPyS-PAM). Values shown are averages of duplicate values of 11-concentration
response curves, from at least one experiment. All compounds except compound No.
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units.
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Comp. No. GTPgS - hRZ PAM

pECsp
12 6.89
13 6.29
14 6.86
15 7.22
16 7.17
17 6.93
18 7.00
19 7.17
20 7.04
21 7.33
22 733
23 6.90
24 | 6.36
25 6.65
26 6.81
27 6.45
28 | 6.44
29 <5.0
30 7.33
31 6.54
32 6.43
33 6.21
34 <5.0
35 <5.0
36 6.05
37 7.40
38 6.99

E. Composition examples

“Active ingredient” as used throughout these examples relates to a final
compound of formula (I), the pharmaceutically acceptable salts thereof, the solvates
5 and the stereochemically isomeric forms thereof.
Typical examples of recipes for the formulation of the invention are as follows:
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1. Tablets
Active ingredient 510 50 mg
Di-calcium phosphate 20mg
Lactose 30 mg
5 Talcum 10mg
Magnesium stearate S5mg
Potato starch ad 200 mg

In this Example, active ingredient can be replaced with the same amount of any of the
compounds according to the present invention, in particular by the same amount of any
10 of the exemplified compounds.

2. Suspension
An aqueous suspension is prepared for oral administration so that each 1 milliliter

contains 1 to 5 mg of one of the active compounds , 50 mg of sodium carboxymethyl
15 cellulose, 1 mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml.

3. Injectable
A parenteral composition is prepared by stirring 1.5 % by weight of active ingredient of

the invention in 10% by volume propylene glycol in water.

20
4. Ointrent
Active ingredient 510 1000 mg
Stearyl alcohot | 3g
Lanoline 5g
25  White petroleum ‘ 15g
Water ad 100 g

In this Example, active ingredient can be replaced with the same amount of any
of the compounds according to the present invention, in particular by the same amount
30 of any of the exemplified compounds.
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.



.6.05.37 7.40 38 6.99 E. Composition examples "Active ingredient" as used throughout these -
examples relates to a final compound of formula (1), the pharmaceutically acceptable salts thereof, the
solvates Sand tleesgierymachemically isomeric forms thereof. Typical examples i aesiges4for the
formulation of the invention are as follows: WO 20087033702PCT/EP2008/007549 -44 - 1. Tablets
Active ingredient5 to 50 mg Di-calcium phosphate20 mg Lactose30 mg 5 Talcum10 mg Magnesium
stearate5 mg Potato starchad 200 mg In this Example, active ingredient can be replaced with the
same amount of any of the compounds accordin%%gesent invention, in particular by the same
amount of any 100f the exemplified compounds. 2. nsion An aqueous suspension is prepared
for oral administration so that each 1 milliliter contains 1 to 5 mg of one of the active compounds , 50

mg of sodiumicarbaxysngiid eaiisasefoligaqisodium benzoate, 500 mg of sorbitol and water ad 1
‘ml. 3. Injectable A parenteral composition is prepared by stirring 1.5 % by weight of active ingredient of
the invention in 10% by volume propylene glycol in watery20 4. Ointment Active ingredient5 to 1 000

mg Stearyl alcohol3 g Lanoline5 g R2 R
N
i

R3 P

Al X
Y

or a stereochemically isomeric form thereof, wherein

R! is Cigalkyl; or Cysalkyl substituted with Cs.acycloalkyl, phenyl, or phenyl
10 substituted with halo, trifluoromethyl or trifluoromethoxy;
R? is halo, trifluoromethyl, C,.salky! or cyclopropyl;
R? is hydrogen or halo;
Xi1s O, 8, SO, SOy, or CFs; and
Ar is unsubstituted phenyl; unsubstituted pyridinyl; or phenyl or pyridinyl
15 substituted with one or two substituents selected from the group consisting of
halo, Cyaalkyl, Cy.aalkoxy, trifluoromethyl, hydroxyC,.aalkyl and (CHz)-CO2H,
whereinn=0, I, or 2; or
| a pharmaceutically acceptable salt or a solvate thereof, provided that when Ris
2’-fluoro then Ar is not 3-pyridiny! substituted with one or two C;.zalkyl
20 substituents.

2.  The compound according to claim 1 wherein

R! is 1-butyl, 2-methyl-1-propyl, 3-methyl-1-butyl, (cyclopropyl)methyl or
25 2-(cyclopropyl}-1-ethyl;

R? is chioro or trifluoromethyl;

R? is hydrogen, chloro or fluoro;

X is O; and

Ar is pyridinyl substituted with at least one methyl, or phenyl substituted with
30 COOH or hydroxyC,.salkyl;

or a pharmaceutically acceptable salt or a solvate thereof

3.  The compound according to claim 1 wheremn



25 White petroleum15 g Waterad 100 g In this Example, active ingredient can be replaced with
the same amount of any of the compounds according to the present invention, in particular by the
same amount 30 of any of the exemplified compoynds. 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. WO 2009/033702PCT/EP2008/007549 -45 -

CLAIMS 1. A cﬁhpdumyxamn@ﬂnﬁmbnqm (@yBopthpet )mstaseochemychipyrdpeindrigliohm thereof,

wherein IkyI or Ci..3alkyl substituted with C3,7cycloalkyl, phenyl, or phenyl
1OSubst|tuted trlflu rom(_athyl or trifluoromethoxy; R2 is halo, trifluoromethyl, C1.3alkyl or
cyclopropyl; It. |§Sr1 P(Pfgl’o; Xis 0, S, SO, 502, or CF2; and Ar is unsubstituted phenyl:;

unsubstituted r?s'lnslfayhrxdr phenyl or pyridinyl 15substituted with one or two substituents selected from
the group CO%J@E'@%BQJQg%ﬁa@»le kBl b%ﬂzﬁre‘hﬁ@mm&m JigyEik3aiyl and

(CH2)n-CO2H Whegaln n= 1 abpharmaceu Cc t@/ cc%{%table salt or a solvate thereof,
provided that WQnenlJ 574 ﬂ%lrc?’ tflffa\cr?]%erl |ser158 1~pgilfq’lo Pﬁay substituted with one or two C1 ,3alkyl
20substituents. Z. The compound according to claim | wherein R1 is 1-butyl, 2-methyl-I-propyl,

3-methyl-4,-butyl, deygensansrmaihyl o dadn(qycioprepy 4a:d -etmpolaisschipadr Fiffnormethyl; R3
is hydrogen, ¢ %%% or f%g g% ﬁ 0; and Ar is pyridinyl substituted with at least one methyl, or

phenyl substitu With or hydroxyC1.3alkyl; or a pharmaceutically acceptable salt or a
solvate thereof 3. ‘ﬂh@@dﬁﬁf&b’rﬁﬁ%ﬁ:&&f@ﬂ&?@ﬁﬁ%@%&@ﬁﬂ -phenyl}-/H-pyridin-2-one

1-Butyl-3-chloro-4-{2-fluoro-4-(2-methylpyridin-4-yloxy)-phenyl]- 1 H-pyridin-
2-one

- 3-Chloro-1-cyclopropylmethyl-4-[4-(2,6-dimethylpyridin-3-yloxy)-3-fluoro-
phenyl]-1H-pyridin-2-one

- 4-[4-(1-Butyl-3-chloro-2-0x0-1,2-dihydro-pyridin-4-yl)-phenoxy]-benzoic acid

- 1-Cyclopropylmethyl-4-[4-(2,6-dimethyl-pyridin-4-yloxy)-3-fluoro-phenyl ]-3-
trifluoromethyl- / H-pyridin-2-one

5. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 4 and a pharmaceutically acceptable

carrier or excipient.

6. A compound according to any one of claims 1 to 4 for use as a medicament.

7. Use of a compound according to any one of claims 1 to 4 or a pharmaceutical
composition according to claim 5 for the manufacture of a medicament for treating or
preventing a central nervous system disorder selected from the group consisting of
agoraphobia, generalized anxiety disorder (GAD), obsessive-compulsive disorder
{OCD), panic disorder, posttraumatic stress disorder (PTSD), social phobia, other

phobias, schizophrenia, delusional disorder,



- 46 - Rl is 1-butyl, 3-methyl-I-butyl, (cyclopropypmethyl or 2-(cyclopropyl)- ethyl; R2 is chloro; R3 is
chloro or fluoro; X is 0; and Ar is 2-methylpyridin-4-yl, 2-methylpyridin-3-y1 or 2,6-dim hylpyridin-4-yl,
or a pharmaceutically acceptable salt or a solvate thereof. 4.A compound according to claim | wherein
said compound is selected from the group consisting of: 1
-Buty1-3-chloro-444-(2-methylpyridin-4-yloxy)-phenylk/H-pyridin-2-one 1
-Buty1-3-chloro-442-fluoro-4-(2-methylpyridin-4-yloxy)-phenylk/H-pyridin2-one 3 -Chloro-1
-cyclopropylm ethy1-444-(2,6-dimethylpyridin-3-yloxy)-3-fl uoro- pheny1]-/H-pyridin-2-one 4-[4-(1
-Butyl-3-chlorosglesesieptinydirorgsidishizaptyphtmoxidsehvoiswbetdnk-Cyetopropyyhmtic
ethy1-444-(2,6 dimathy| -pyeishinv-yioxy)sd -l pere-phieny &ldudriflueromsthyl, /spridipndrone 5. A
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any one of claims_1 to 4 and.a pharmaceuticall eptable carrier or excipient. 6. A compound
according to an‘?‘%@a%&%‘?m%u?té‘ 5o dgﬁuagdé’ﬁfé}&‘?&‘&rﬂﬁﬁfd?r @@@WWBGW%‘E’OOMW to
any one of claismsphttrdior a phadraaebuticaticempesitidrmaccarainigdo elididrbior thecam@aufacture of a
medicament fogéreatingeer ﬂ&vﬁ@thﬂg@ﬁ%ﬂr%ﬂgf&’%eﬁw diserderseiesied fam:the group
consisting of agQ r@EhOb!% general |I28d a X|e éordr 1(WGAID) obsessive-com ulsdlve glsorder (OCD),
panic disorder, posttraumatic stress Y disordel B? soua hob > other ph(%las SC |zophren|a
delusional disofgeiessipp: ‘g’éﬁ?ﬁﬁﬁ@&ﬂ?@e&%ﬂér‘j%ﬁ?ﬁbﬁﬁ@ﬁﬁ@?ﬁ%ﬁ*ﬂér*%@aﬁ@éﬁnduced
psychotic disordiepdbsessivescongpuisilz gk nsenalityudiserderilapd sghizeidi sdhizetypaldisorder,
alcohol abuse, slqohal dependancalcahokwidranal-acabpkuhosaual deltirayalgopol induced

psychotic dlsor Eiame/h%tamlne e entdepce Bhetamln withdrawal, cocaine de endence.
cocaine withdrawal, Hicotne depBRdace  hicatie Witk al 0O SioRi UBh e IERS: PSRBT withdrawal,
anorexia nervo%%tm%%hﬁ’éﬁ)%é Ct§|Bléfllﬁp%iisé?@é?@’@d&f@yﬂﬁwmvdﬁéﬁéﬁfﬁie@e@?bﬁgmn dysthymic
disorder, majorsdiepressiitel disorgersisufistasibésind ueadniaod disoide gunigsaiie; ggperalized

nonconwuisive ggiiepsy aaene il EaMSNG cRllaRRY, BELIIIAL Siae.cpleRUc S, gippd mal status
epilepticus, palrjgf %T’%bﬁ W|th or without |m airme of consciousness, infantile spasms, epilepsy
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substance-indusgdipagsisting delirium, dementia, dementia due to NW disease, dementia due to
Huntington's disease, dementia due to Parkinson's disease, dementia of the Alzheimer's type,
substance-induced persisting dementia and mild cognitive impairment. -48 - 8. Use according to claim
7, wherein the central nervous system disorder is selected from the group consisting of anxiety,
schizophrenia, migraine, depression, and epilepsy. 9. Use of a compound according to any one of
claims | to 4 in combination with an orthosteric agonist of mGIuR2 for the manufacture of a
medicament for treating or preventing a condition as cited in any one of claims 7 to 8.
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Use according to claim 7, wherein the central nervous system disorder is selected

from the group consisting of anxiety, schizophrenia, migraine, depression, and
epilepsy.

Use of a compound according to any one of claims 1 to 4 in combination with an
orthosteric agonist of mGluR2 for the manufacture of a medicament for treating or
preventing a condition as cited in any one of claims 7 to &.



