1 - BICYCLIC THI AZOLES AS ALLOSTERI C MODULATORS OF MELUR5 RECEPTORS 5Fiel d
of the invention The present invention relates to novel bicyclic

t hi azol eswohwin7as4e positive allosteric nodul ators of tireTmPr@bostopi C
glutamate receptor subtype 5 ("nm3 uR5")_and which are useful for the
treatment or prevention of disorders associated with glutamate dysfunction
and di seases in which the nd uR5 subtype of receptors are 10i nvol ved. The
invention is also directed to pharmaceutical conpositions conprising such

conpounds, t GIRNYACERS THIAZOPES R ADY. GETHR FOMPOWIHSA RORSOFMEIIURSS, and

to the use of such conpounds and co ' for the prevention and
treatnent of disorders in which mg%ﬂlgshs#&ol ved. 15 Background of the

i nvention GQutamate is the mpjor anmino acid neurotransmtter in the
manmal i an central nervous system d utamate plays a mgjor role in nunerous
physi ol ogi cal functions, such as |earning and nenory but al so sensory

per cept idon, Figlsdvefl thpimventioh synaptic plasticity, notor control, respiration,
and regul ation ofhec@f&@nfafﬁ%ﬁwnaﬁelatém&hb@a blc%QFy{hm%reW@eh QE%QH@& e 'S at

the centre of several different neurological and psychiatric di sease
wher e t her ellostcHf magliiern ebthermegrhatpnic ErigmataeernitabiyRe sSimBRIuRY Qlt amat e
nedi at es syspihich Eh%bu’s@ﬂh[ RS B&it@BnttdR @mﬂn&h@f dAsdriiatabésobiaRl wienot r opi c

| ut t t | s d uRs k
Levetor e WRERRE & RIERaR Rt T bl e R P AL B S R and
Kenp 25Psy ciheplved. milcoinyvent{od005ko dird@cditodMarmiazuackd chmpmltl(gisuiommﬂs'mg

activates URs

nodulatorynﬁ%ﬁgg%ﬁ&gwg18##(%gggﬁnﬁg%gﬁﬁgfﬁﬂé&ghnl 35&?{&ﬂﬁ&g¥|c ‘e |cacy

G ut amat e dbe Lyaelssich pempayndRend perapRyH s feli they ptedelntwel 4nértg>étr@6m phcel | ul ar

30 am no-t efifdr-Adk iR mGlurNS idvekeRrt or, herein called the orthosteric

bi nding site. This binding induces a conformational change in the receptor

which results in the activation of the Gprotein and intracell ul ar

signal i15g pRadkARYSnd of the inventionn™ URS and NVDA receptors are co-expressed

i n hi ppocanpus, cortex and 35striatum WD 2011/ 073347PCT/ EP2010/ 069972 2
M3 uRS pOlumbdtaisgbe Mefoh aneoepdtid nedrorartsiotienin sheami@aliamdentral
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nor mal i zes wehhelcamireand memprdt plse spubsepdretitiont deyalopmppy of sgrantigl at i on of

M3 uRS rec eRhQIchy) rﬁoﬂ%é&u{o@tﬁyp&aﬁoﬂoa{na% Aion cIfQﬁrd‘Nﬂ\@@mﬂﬁ%i@ét%
hypof ungc |on i.n sch |20F renja. An mdu ve all oster é%ator

( PAM) Ry Ehepaoiss glefagiateispbhecepiie % ﬁ?r@f@#er%gwtrpk?gwa iptgig

synpt ons of disekbisz apbicahira is @nithtat@oe in Metadtdrgic hsutofrainikGors f orns of
denentia and mld cognitive inpairnent.
Glutamate mediates synaptic neurotransmission through the activation of

ionotropic glutamate receptors channels (iGluRs), and the NMDA, AMPA and kainate
receptors which are responsible for fast excitatory transmission (Kew and Kemp
25  Psychopharmacol., (2005), 179:4-29).

In addition, glutamate activates metabotropic glutamate receptors (mGluRs)
which have a more modulatory role that contributes to the fine-tuning of synaptic
efficacy.

Glutamate activates the mGluRs through binding to the large extracellular
30  amino-terminal domain of the receptor, herein called the orthosteric binding site. This
binding induces a conformational change in the receptor which results in the activation

of the G-protein and intracellular signaling pathways.

mGluR5 and NMDA receptors are co-expressed in hippocampus, cortex and

35 striatum.



To date, nost of the avail abl e pharmacol ogi cal tools targeting nd uRs are
10 orthosteric |igands which cross react with several nenbers of the famly
as they awe2etwarsi4ar al anal ogues of gl utamate and have [PCRiEPe@0/069972

bi oavai l ability (Schoepp D. D. et al. Neyropharnacol ogy (1999), 38(10),
1431-1476). A new avenue for devel oping sel ective conpounds acting at

N3 uRs is to identify nolecules that act through allosteric nechani sns,
nodul ating the receptor by binding to a site different fromthe 15highly

ﬁonser ved gljut aniﬁt}ﬁ[bj ﬁtdbﬂitglt@:NMDAP@%bﬁtbyﬁl_nadic:,mh?rfitlﬁcimﬁﬁrard_@p@dt@fﬁt_ m3 uRs
ave energe recen S .nove r | Cca entit.ies olrerln 1S

o F act Ty JoGedERRAY | e Ot Fiq BRE BT RATD 8T R orS Bhigtls SRk skt f of
several nGEwkrsasrctiyges dfmeGiu@ivest NVID¥Uteetpt$12 0 Phalizep emphéPpinme disrepted
Patents 12: 1- . 8 : Y Mer z
i ocl ooe ¢ oo i AREiCRIPLR SRR o RIILRS AR Y ARG ABriDe (VEr 2)
2008/ 15%184h¢ VavdBérse¢ntortyipobmsiion/in sghigephysris. Parmahifderpsiycattp RS positi ve

al losteric gpguiat 1@\/[) Eﬁgﬂvé BERELaE FIPAY it pb it eld ﬂé%@cm from
anongst ot hers WO 60597 (Vertex), 2008/ 0765 L TyY,.

08/ 0 20 ) 2 (L
VO 2008/ 001078 1QTER S,Cﬁzispmemfo@m W8t g defigity ipvaripnp %@%@%@Wﬁ&d( El i
Lilly). US 204060081500a(rAddex Pharma, S.A) published on April 1, 2010
di scl oses oxazol e derivatives as positive allosteric nodul ators of nd uR5.

WO 2008/ 012010 (TCBatPhacstraf thS. akaiabiepharshedogival tavis taryetBg, mQREBS adé scl oses
fused zo t hi . | St am -r t } i groups
at the 2Z- pOASI |S%ﬁgélf%%(§ﬂ1ﬁ?%§(§ﬁ Ilghér:tivglgﬂ %ﬁg{a@glﬁ gl%gﬁfog é?ée%gﬁl?g‘§ttw8’t ag?]es
30di scl osedstivetueilnnalpgy 3@t glutange and Beysrlanied binevaylabifih(Scherap BrD @& wbber 7,
2010 di scl %&ﬁoﬁl&a@&ﬁ&dl&gf@@?@)ﬂ@@(ﬁpﬁﬂ% PraybdashededrnhOfordbeilspiagt i vity as
n&d uRS NAMs; none of the exenplified corrpcc{)un_%fs c?nt |M car bonyl group in
the bi cycl i €le€lrgcompounds petingat mfaluBp isdpdegtily melesules et agtibienel on t o
provi de nov@elos&ﬁwnﬂﬁsm&,ﬁq:m@mtihgmmme@bt&aiﬁm%@mgﬁo @Bi{ﬁ@dﬁﬁef@@ﬁﬁ’@ﬁﬁhet hed
pri or mpounds, in _particul ar,.. advant agequs roperties su a goo
Pbsor ot on. ey e BuR bR SRS ADPRGHC Py e Ji s
2011/ 07334Mbmﬁ®¢®69932n0®1 phq:rntaf:d)bgi,ca]ggm@;[w@ﬁ@iﬂgj thig attnattiper neabi lity
as measur ed, geﬁ{asgéafmé ; e'o@n#olﬁﬁf%"’}{aglbk&l dié‘éo'vlgEFH%PAev&%mmﬁﬁ s@tﬁf@%é‘b' lity
: of t e n

assay (PAMPA). scri ption e 1 nvention present 1 nventi rel ates
t o conpoundéchawithiy MetchGOP2 bbrreridPRinahear ePatete p2:dr8)5 nodul ator activity,

sai d conpounds having the Fornula (1) 0 RN (1) and the stereoisomeric
orm, LIFTeol. QMRS oG08 om G 90N e il o0t o
1, 2- et hynedieytdhiydroquinolinones as modulators of Group I mGluRs. WO 2008/151184
(Vanderbilt University) discloses benzamides as mGluRS5 positive allosteric
modulators. Fused thiazole compounds are further known from amongst others
WO-2008/060597 (Vertex), WO-2008/076562 (Lilly), WO-2008/001076 (UCB),
25  WO0-2008/066174 (Lilly) and WO-2006/066174 (Eli Lilly). US 2010/0081690 (Addex
Pharma, S.A.) published on April 1, 2010 discloses oxazole derivatives as positive
allosteric modulators of mGluR5. WO 2008/012010 (UCB Pharma, S.A.) published on
January 31, 2008 discloses fused oxazoles and thiazoles as Histamine H3-receptor
ligands with groups at the 2-position of the thiazole ring that are different to the ones
30  disclosed herein. WO 2010/114971 (Sepracor Inc.), published on October 7, 2010
discloses bicyclic compounds and provides data for their activity as mGluRS NAMs;
none of the exemplified compounds contain a carbonyl group in the bicyclic core.
It is the object of the present invention to provide novel compounds with an
improved balance of properties over the prior compounds, in particular, advantageous

35  properties such as a good absorption, distribution, metabolism and excretion (AdMe)



Rl is selected fromthe group consisting of phenyl; phenyl substituted with
1 or 2 15hal o substituents; pyridinyl; and pyridinyl substituted with 1 or
two hal o wobetwaresant s; or R1- A together is PCT/EP2010/069972

3, 4-di hydro- 2H 1, 4- benzoxazi n-7-y1 optiopal |y substituted with nethyl;

R2 is selected fromthe group consisting of hydrogen; nethyl; nethoxyethyl;
aryl; benzyl; and benzyl wherein the phenyl part is substituted with 1 or 2
hal o 20substituents; wherein aryl is phenyl, optionally substituted
with 1 or Zyefks &dmaﬁiﬁtymh@@f@@bﬂﬁ?m lREsugs PP cARSit ShitgpRalioret hyl

met hoxy, cyagﬂf) . EI uoro, chl orﬁ .ttrif &p 0 hyl and trifluoronethyl oxy; and
the phar macBUPFEEPFPOLOE RFT AP A1spy e sol vates thereof. 25 The
present invention also relates to a pharnaceutical conposition conprising a
therapeutically effective amount of a conpound of Forrmula (I) and a

phar maceut i Rescription of pheimiventéenr ri er or exci pi ent. 30Additionally, the
nventi gn 1 el at eppd folunf AIFRBANACcRlesTO ESMpSudbhaliBE nittfboftepR JMRGLGRTENL and

to a conmpound of Fornula (I) for use as g di ca reat nent or

prevent i on 'GECHHRLT BPOYREARCEHY, 14Y eeinpayde heyiag thgdiogmuls (hhi ch md uR5 i's

i nvol ved. WD 2011/ 073347PCT/ EP2010/ 069972 {4 - The invention al so
relates to the use of a conpound accordi Formula (I) or a

phar maceuti cal conposition accordi NoA thle ipvention for the manufacture
of a nedicament for treating or pregventn rol ogi cal and psychiatric

di sorders in which nd uR5 is involved. 5 Addi tionally, the invention
relates to the use of a conpound of For Ul a (I') in conmbination with an

addi ti onal phardmdaryitbealsomgedforhBithdrbs, manuf acture of a nedi cament for
treati nJl or pr evgnt.i ng neurol ogi cal and psychiatric disorders in which

nd uR5 i's i nvol V&d®™10 Furthernore, the invention relates to a process
for preparing aXphselemebfioid@H, xoMiRsition according to the invention,
characterized iR I [ . o ox:t @ g L&.7. pt i mately
i ced wi th ot Hranars e BRREEBU o6 AR T R ARI A lenefy B T )
15 The inveh?-ie&n’néf@b relates to a product conprising a conpound of Fornula
(1 ia?d an addi i %%@{ecﬂ%ﬂ%ro@i@ﬂl%lgrr?lﬁﬁélonﬁgﬁﬁg @f;%}%nﬁl; PRI tﬁ\ﬁﬁtiﬁﬁwﬁ?ﬁ loqata for
si mu eous, separate or. sequential . use inthe véntion, treatnent or

pr ophylalgxi iy S@éﬂ?lsmégmmmy hadlraﬁwém@fﬂmsetwdsw%ir% e halhsUBEats! 20

The chemnical nasER'-aftogdikerdoppalingtio-Qf-1 Hebcpr@aeint 7-ynoreivhihlbnsubstigtgener at ed
accordi ng to.tl'tlpll%thn?rrencl ature rul es agreed upon by the Chem cal Abstracts
Servi ce (CA‘%) usi ﬁ'g’ Advanced Chem cal Devel opnment, Inc., software (ACD/ Nane
product versi onR1B.selkcteBdionttht 540up, cobsiBeng eUIREyogehnmethyk nufthaxyathyher i ¢
fornms, the ] A ' 1.C : ure was
gener at ed. it lrrwg\e/rt%fryl ailﬂt8 béﬁ%ﬁﬁ&%%?%ﬁ%@%&%%{ﬁ% %@gﬂ(ﬁu éir‘;“ﬁg%-%%g%?lz‘:’t ed

t aut omed% ¢ FubBtHEYS:al so i ncluded within the scope of the present invention.

Det ai | ed descri pyh@BinQhyltiBhdnyy @ptib@NlyIABefthtl WidNiSor 2 substituents selected
from the group consisting of methyl, methoxy, cyano, fluoro, chloro, trifluoromethyl
and trifluoromethyloxy;

and the pharmaceutically acceptable salts and the solvates thereof.

25
The present invention also relates to a pharmaceutical composition comprising a
therapeutically effective amount of a compound of Formula (I) and a pharmaceutically
acceptable carrier or excipient.
30 Additionally, the invention relates to a compound of Formula (I) for use as a

medicament and to a compound of Formula (I) for use as a medicament for the
treatment or prevention of neurological and psychiatric disorders in which mGluRS5 is

involved.



The term "hal ogen” or "hal 0" as used herein alone or as part of another
group refers to fluorine, chlorine, bromne or iodine, with fluorine or
chl ori ne Wwoei2ag/s&fferred, and fluoro being particul arl yPpraiPeen0m62972

The term "al kyl" as enpl oyed herein along_ or as part of another group,

unl ess 350t herwi se stated, refers to a saturated straight or branched
hydr ocarbon chain radical WD 2011/073347PCT/ EP2010/ 069972 5 - which
includes but is not limted to nethyl, ethyl, 1-propyl, 1-butyl, 1-pentyl,
1- net hyl et hyl , THo idvélitizatangl relatty ko the-usebhy berasdld, acSordrighy IFBEhYIL (1) or a

1, 2-di met hyl.propyl ,. 1-hexyl.,. 1,2, 2-trjnethyl propyl .. 1-et -2, 2-
i et nyt pr PrTRcRutca) caTtarkah g s Mo RHEEIS iR e srhe term
"G _3al kaneadeditdmas fenplaoyedr heveitmgalcordomeal asd psychiatic dismtitsnin grhahp
unl ess ot her w - refers to a bivalent straight or branched chain
sat ur at ed h@mlggsaﬁg%;n&%éidi cal having from1l to 3 carbon atons such as, for
exanpl e,> met hyl ene; 1, 2-et hanedi y1; 1, 3-propanedi yl; and the branched
i somers ther eOAddiﬂiQﬁiZiﬂl@tiﬁk%ﬁltiﬁﬁpé?&bm%@ udd T o COBRLLO BT F@r‘crjxﬁfl{l@Rg) P

an ;

conpounds of farmul a . erein Xis selected from CH2 Ais
sel ected f roMmapRIogMEtip kiR P.lgar@ﬁcell,tléal@gﬁlgrf%ﬁ@Ir;lanf,faz%? Abhediy1; and
1,h2- elt hy ngo&hydia:arﬁéiikld for tﬁeaﬁﬁg eﬁp&ﬁexftfncgrﬁetgﬂﬁogm upd pmﬁia&i(ijd dﬁgolrﬁérs @ﬂgezmdh; il
phenyl subst j W th 1 or 2 hal o substituents; pyridinyl; and pyridiny
substit ut eam\githflﬁflf WYY hal o substituents; or RI-A together is

3, 4-di hiydr o- 2H 1, 4- benzoxazi n-7-yl1 optionally substituted with nmethyl; R2

S oot ected frmtkhRod! YRRt R0kl prOKAL ARG RE Db RERRAY S Y

20benzyl ; and n: wherei n the ph part 1s’s \ 2
hal o subst i ¢uEeskiongaepretie to Higrigaeioni daracierigzed Bphaitt rhasapqeytiedly t he

sol vat es t hgegfhble carrier isliftimiteBAdixtld QR 2 @ERGEITRIY efftdRclame@Rtofan el ates
t o conpounds of fgrf%la (lh whérein 25X is selected fromCH2 and NR2; Ais
gF BB HE

sel ect ed frdMRNE isting of 1,2-ethenediyl; and 1, 2-ethynediyl;
Rl is siél ected fromthe group consisting of phenyl; phenyl substituted with

,g'wgr hg.l galsgb: ] ‘Setjié%#ngl;%%za;iso%lrakgkog élg{qqd??t% L I}{sgllgnay cltoﬁpuo%%}i ‘Ioﬂal(t)r%gula\{vtls gnci]‘ or
3, 4- di hydr casmddditionabpnroseriioal 2ggnt, oyt ¢aonkhdd/prepdygtian for ednd@nedush net hyl ;

R2 is sel e&s%ggafer dEe J%ﬁti&ﬁfgtyl%l He é'v%%ﬂi&ﬂ tl%Btn%ﬁEiBP%?PhyIQﬁE BY hour8BEiagxyet hyl ;

benzyl ; an enzyl wherein e phenyl part 1s sub tuted wth 1°or 2 halo
subst i tuentaélfipéﬁﬁlli‘tﬁédtﬁﬁ&’feﬁﬁa@@tfiﬁﬁ‘@%ﬁﬂy acceptabl e salts and the sol vates
t her eofpg 351 n anot her enbodi nent, the invention relates to conpounds of

formula (1) Wher”ﬁilenchemical names of the compounds of the present invention were generated
according to the nomenclature rules agreed upon by the Chemical Abstracts Service
(CAS) using Advanced Chemical Development, Inc., software (ACD/Name product
version 10.01; Build 15494, 1 Dec 2006). In case of tautomeric forms, the name of the
25  depicted tautomeric form of the structure was generated. However, it should be clear
that the other non-depicted tautomeric form is also included within the scope of the

present invention.

Detailed description of the invention

30  Definitions

The term “halogen” or “halo” as used herein alone or as part of another group
refers to fluorine, chlorine, bromine or iodine, with fluorine or chlorine being preferred,

and fluoro being particularly preferred.

The term “alkyl” as employed herein alone or as part of another group, unless

35  otherwise stated, refers to a saturated straight or branched hydrocarbon chain radical



6 - Xis selected fromCH2 and NR2; A is selected fromthe group consisting
of 1, 2-ethenediyl; and 1, 2-ethynediyl, R is selected fromthe group
consi sti myoabiphiesaygl ; pyridinyl; and pyridi nyl substitutrea/Bral/o0d990zr two
fluoro substituents; 5or R -Atogether |

3, 4-di hydro- 2H 1, 4- benzoxazi n- 7- yl optionally substituted with methyl;

R2 is selected fronlthe group consi sting of hydrogen; nethyl; nethoxyethyl;
benzyl; and benzyl wherein the phenyl part is substituted with 1 or 2

fl :JOI‘;) su{oﬁ\klhl‘m?{mﬁes b@@@@omﬁyﬁ??@rlﬁaﬁiyuhgal | y accept abl ehsal ts atnd t he
sol vat es reo a e e vention
relates to BHE@EHd@H¥hIﬁ%?%£q ‘$$P§H’ %F§ ®@r2d?QHy@F5W?CH2 and NR2;
D g e RIS oy
pyri di nzl dlx%thgﬁm%ﬁlhyﬂ 282 E%{}&g)ééwmhgﬁgg‘{@%po uor 0] sugstl tgent}s/

or Rl-Agstogether is 3T14e t@hﬁ'&‘éY Qigtledi ﬁ*é%%ﬂ?p%&%é'h@re?n Xl%n@@ﬁéﬁ&?ﬂdfy

substituted with nethyl; Is se omthe group co |st|ng of
hydr ogen; naOHEr gr%méf%y@fthﬁwlse Halgd pefpye 2 bardent peighfar bershied et y
accept abl e galrhted anghot4iBos Aldwat E@lﬁé’lﬁbﬁqf to 3 carbon atoms kithaROfol exargstbodi ment ,

the i nvention r | at e 0 C nds of f 25 .wherejn X.is sel ected
from G ormREsens h2etaralieh TroRenbraR o ColLRTiRRETS o5, ot henedi v 1
and 1, 2-ethynediyl; R is selected fromthe group consisting of phenyl;
30pyridin-3-y1; and 5-fluoro-pyridin-3-yl; R2 is selected fromthe

group cénsi st i nginghothgdembedimente theyihyenzioneelhiox yoetcmypioundnel foemulgl() and t he
phar maceut i ¢l by acceptable salts and the solvates thereof. 35In one
enbodi ment X 1s_NR2. In one enbodinent X is CH2. In one enbodinent, Ais
sel ect ed fron11X25@%ﬁ§%E@W9£jéﬁﬂlﬂq&»ethynedlyl

A is selected from the group consisting of 1,2-cthanediyl; 1,2-ethenediyl; and
1,2-ethynediyl;
15 R' is selected from the group consisting of phenyl; phenyl substituted with 1 or 2
halo substituents; pyridinyl; and pyridinyl substituted with 1 or two halo substituents;
or R'-A together is 3,4-dihydro-2H-1,4-benzoxazin-7-yl optionally substituted
with methyl;
R’ is selected from the group consisting of hydrogen; methyl; methoxyethyl;
20 benzyl; and benzyl wherein the phenyl part is substituted with 1 or 2 halo substituents;

and the pharmaceutically acceptable salts and the solvates thereof.

In an additional embodiment, the invention relates to compounds of formula (1)
wherein
25 X is selected from CH, and NR?;
A is selected from the group consisting of 1,2-cthenediyl; and 1,2-cthynediyl;
R' is selected from the group consisting of phenyl; phenyl substituted with 1 or 2
halo substituents; pyridinyl; and pyridinyl substituted with 1 or two halo substituents;
or R'-A together is 3,4-dihydro-2H-1,4-benzoxazin-7-yl optionally substituted
30  with methyl;
R’ is selected from the group consisting of hydrogen; methyl; methoxyethyl;
benzyl; and benzyl wherein the phenyl part is substituted with 1 or 2 halo substituents;

and the pharmaceutically acceptable salts and the solvates thereof.

35 In another embodiment, the invention relates to compounds of formula (I)

wherein



7 - In one enbodinent, Ais 1,2-ethynediyl. In another enbodi nent, R

- Atoget her is 3,4-di hydro-2H1, 4-benzoxazin-7-yl substituted with nethyl
when X i swQHB11/07834anot her enbodi ment, R is sel ected fr @OTiEP2019/062902

consi sting of phenyl and 5pyridinyl optiponally substituted with a fluoro
substituent when X is CH2. In another enbodinment, R is pyridinyl
optionally substituted with a fluoro substituent when X is CH2. |In another
enbodi ment, R is 5-fluoro-3-pyridinyl when X is CH2. In another

enbodi ment, R KSs phedd froch@H, @atker enbodiment, R2 is selected fromthe

ro consi sting .of .hyd e net hyl , .2-ne t hyl ~and benzyl . . In yet
gno'tJ lﬁer prlef elrr‘gdS %ﬁ%%ﬁ{ﬁglﬂt%e gf?upéogséﬁ%élétoﬁ%&g?ﬂeﬁ}y& @g&’%e@éﬂ%ql%]fi ng 01}/
met hyl ; met hoxyRt bysklectad drobethz yroup consistt el phenplo dymdingl; akPpyredinyl

2- met hoxyet %Ltitugeﬁlvﬂthaﬁﬁ%%rfkgoﬁ??%ﬁﬁhs R2 is H In another enbodi nent, R2

is nmethyl. 1In anot{1er e ) , I'S benzyl. In another enbodi nent, aryl
i s phenyl, optionl-Aytogaihertis 3.4tdsllydap1267-1.4drenzoxazin-7-gl epdtonalliepitbstigitddect ed
fromthe gr\gy]pnfégﬁ;i sting of methyl, nmethoxy, fluoro, and
20trifluoronethyl,” 1 n anat her enbodi nent, aryl, is pheny|, optionally
Substituted witR it 6 fiogoits Sei @Elﬁl@ﬁ%?éhydmgenp@g@wr%et%%ihagu ons of
t he above- itwiglab®dibdnatewRstinnge pitdgUpareRisGbAt®cd bl ldarefiudro be enbraced
within the s ope f this invention. 25 Particul ar conpounds may be sel ected
fromthe grdup 6f"'5, 6-di hydro- 2- (phenyl et hyny1) - 7( 4H) - benzot hi azol one;
2- [ (5- fl0uor o- 3- pandittié¢ phapeiabgutrgdlly &;c6ptdblh paltsoand(tUéfolbaezthetebfizol one;
6, 7- di hydr o- 2- (phenyl et hynyl) -t hi azol o[ 5, 4-c] pyri di n- 4(5H) - one;

, 7- di hydr o- 5- net hy1- 2- (phenyl et hynyl) -t hi azol o[ 5, 4- c] pyri di n- 4$5H) - one;
di hydr o- 2- [ (IR)angthshprefaret sarhpdjnent 4hy IyenGwt TelaesdP sampounds o
di hydr Ofof_?m{llagghﬂ{hyéiﬁt hyl ) - 7(4H) - benzot hi azol one;
4- met hy1- 3, 4- di hydr o- 2H- - benzoxazi n-7-y1) -5, 6-di hydro-1, 3- benzot hi azo
4H) - one: 5, 65d ﬁ%j%ﬁt?fiém(lé% nglﬁgyl et hyny1) - 7( 4H) - benzot hi azol one;

15 A is selected from the group consisting of 1,2-cthenediyl; and 1,2-cthynediyl;

6
5, 6-
5, 6-
2-(
17(
R' is selected from the group consisting of phenyl; pyridinyl; and pyridinyl
substituted with 1 or two fluoro substituents;
or R'-A together is 3,4-dihydro-2H-1,4-benzoxazin-7-yl optionally substituted
with methyl;
20 R’ is selected from the group consisting of hydrogen; methyl; methoxyethyl; and
benzyl;

and the pharmaceutically acceptable salts and the solvates thereof.

In another embodiment, the invention relates to compounds of formula (1)
25  wherein
X is selected from CH, or NR?;
A is selected from the group consisting of 1,2-ethenediyl; and
1,2-ethynediyl;
R' is selected from the group consisting of phenyl;
30  pyridin-3-yl; and 5-fluoro-pyridin-3-yl;
R’ is selected from the group consisting of hydrogen; methyl; 2-methoxyethyl;
and benzyl;

and the pharmaceutically acceptable salts and the solvates thereof.

35 In one embodiment X is NR”.
In one embodiment X is CH,.

In one embodiment, A is selected from 1,2-cthenediyl and 1,2-ethynediyl.



6, 7- di hydr o- 5- (2- met hoxyet hyl ) - 2- (phenyl et hyny1) - thi azol o[ 5, 4-c] pyridin-4
(5H)- one; and

6, 7- di hydwo-2B11(qibaany| et hyny1l) - 5- ( phenyl et hyl ) - t hi azol oPETAPe)1PPs99d: n- 4( 5H)
-one; WO 2011/073347PCT/ EP2010/ 069972 _8_- and the pharmaceutical Iy
acceptabl e salts and the sol vates thereof. For therapeutic use, salts
of the conpounds of Fornula (I) are those wherein the counterion is
pharmaceutically acceptable. However, salts of acids and bases which are

5non- phar naceut irc@lel dmbpe @it abliel Dayhyaksi9l.f i nd use, for exanple, in the
preparation or purification of a,pharnmaceut)cally a pt abl e conpoynd. All
Dt be. Cwhet her Pripihst Bbpdaieny RiPCsRET B L iSRS Rt I € he
anbit of thmbpitetedtith methpt when XTh€Hphar maceutically acceptable salts are
defined to conpy . i i - I i ition
salt forns that H[%gt%g%ﬁg%lh%ggggg%%l%gédt%O@glrrlén%rﬁlég? SE,Sgl)}Sg%ggﬁéég% %q?or m

Sai d salts ruailine opberallieubsijuted wathiarflporm suttstisent when fis €He conpounds
according to Foryaioghet bhbWiibnB RO OPYrAh A o?ﬁbﬁmy suBStitga NG, filRp9ani c
acids, for exanple hydrohalic acid, 1n particular hydrochloric acid,

hydr obr omi Suagitentavfieprutsiaci d, nitric acid and phosphoric acid; organic
acids, for exanpl modéretinbodigicdt, RIGhydiuoryaestidmybeheh Xps Opanoi ¢ aci d,

| actic acid, pyfuvi aﬁgci gb ioxa{ ig .ac}iéd mal oni ¢ acid, succinic acid, maleic
acid, fumaric adiWONeRFmROLEIHLR FPVL acid, citric acid, methanesul fonic
aci d, etthanesul fnomiotheacintipdibent &ies sdldota frorachaigropp taisistingsihfdmgan, aci d,
cyclam c acj 1.4 I [ -gmno salicylic acid and panoi c acid.
Conver sel yclggtfhﬁﬁga#r%t}{#%%@%%}lbﬁleﬁgqnvert(;d into the free base form by
treat nent w t h Ioghangshar dpefpaedepediment, R” wslestsddtoum ths siewveatisivgng of

Formul a (1)m6&@pt dletdigedsl; dhe bi9t.ons may al so be converted into their
t herapeutically_active rrlllgn-.t oXi %Czba e salt %O[)m; by treatnment with
heha %

appropri ate or gdrnet AR hadudhox priate base salt forns
conpri sk, for ekamplier cinbediamam®’unHsal ts, the al kaline and earth al kaline
nmetal salts, i nhpal{&hie(f‘gl 5di%15e|njc _tﬂ?:ii rr;gethsgdi um potassium magnesi um and
calciumsalts, s S W organi G ases, e. g. primary, secondary and
tertiary ali phalnanothed cabodiatent Rans begylsuch as net hyl ami ne, et hyl ami ne,

propyl ami ne, i sgpr A BALE&EmChS 1%’@‘1&%“@%@? SUBPRRES wilfll MGty ! am ne,
di et hyl am ne, di et hanol am ne, di propylanrne, dilsopropyl am ne,

di - nbut yI aniubgtugis pededtesl Hem th grewp apmstingef Breshiliactheky. duersy radh ne,

tri et hyloam thigluorodiethiyll propyl am ne, quinuclidine, pyridine, quinoline and

i soqui nol i ne; the benzat hi ne, t hyl - D- gl ucam ne, hydrabam n alts, and
salts with ani nb usie cpadiisphabl e Mhearh PRE i oryuied ST GO B8
said salt fsbsmucdan be converted into the free acid fornms by treatnment with
an appropriate i . : 341 201 .9 - i

commounds. of  Formbuponp it aRi e et Bl 18

addi ti on f otomsidered t@bgemhiagechwbin the sewinelodthesingpetionhe | ke. The term
"“stereaghemcally isoneric fornms" or "stereoisoneric forms" as used

her ei nbef ore or_hereinafter, defigles all the possible isomeric forns that
the conpounds SOFUEBHRIMPOPNYs hay depdectdfromihegeuppher wi se menti oned or

i ndi cat ed, : i I t4 d t th 1 Xt f all
:ocr)]sls?glg St%g(-%é hgdr;’:‘bg(g+?n§f‘e?1‘99ﬁ§-7(9 L LmRunds denotes the mixture of a

G act or conet Loahereramr KHRLE B e agioe g St RN et ur . The
i nvention af,Zdlitwdbr-ddekenyiatiynoh)-thheo lohud-¢ingudin-#Sohemec forms of the
conpounds  of, 7 fayand-8-rhdthylanghHehglethys il -tisianst ssot patidis-4(SHpshant i al |y free,
I e 5,6-dihydro-2-[(E)-2-phenylethenyl]-7(4H)-benzothiazolone;
5,6-dihydro-2-(2-phenylethyl)-7(4H)-benzothiazolone;
2-(4-methyl-3,4-dihydro-2H-1,4-benzoxazin-7-yl)-5,6-dihydro-1,3-benzothiazol-
7(4H)-one;
5,6-dihydro-2-(3-pyridinylethynyl)-7(4H)-benzothiazolone;
6,7-dihydro-5-(2-methoxyethyl)-2-(phenylethynyl)- thiazolo[5,4-c]pyridin-4(5H)-
one; and
6,7-dihydro-2-(phenylethynyl)-5-(phenylmethyl)-thiazolo[ 5,4-c]pyridin-4(5H)-one;



10associated with |l ess than 50% preferably |less than 20% nore preferably
| ess than 10% preferably less than 5% in particular |ess than 2% and nost
pr ef er ablwol2esi®7833an 1% of the other isoners. Thus, wheRrCa/EPONMOO6IA2 Of
Formula (1) is for instance specified asg(R), this neans that the conpound
is substantially free of the (5) isoner. Stereogenic centers nmay have the
R- or S-configuration; substituents on bivalent cyclic 15(partially)
saturated radicals may have either the cis- or trans-configuration.
Conpounds enconpagshdphaigublieichignsscsablc RalveananhEsolelicthsicef. eochemi stry at
sai d doubl e bond. Stereisomeric fornms of the conpounds of Formula (1) are
enbraced within the scope of this invention. Follow ng CAS nonencl ature
conventions, when two stereogenic centers of 20 known absol ute

confi gurati on arkorphasemtic use, aalcorfpbaoampamdRobForBiuded ¢ picghare wisras siegned
(based on CalyirdBAN el A8 ABAREHAIE Moo hfiol LIRS BIGRSHIAth G0 r al
center, the reference center iguration o e second stereogenic
center i% indrRtwrBacysrHly acesrielle magaderiingtuse sfof peanmg, ip the mepagation gther e R*

is always Sﬁiﬁ‘ﬁlcﬁhﬁgoP@pﬁa'ﬂﬁaé&tﬁ@élﬂlmelﬁ%lé ebmpbehd Rl &M, vidicgat es centers
with the sa chirali %lcates centers gf unl i ke

chirality. PEFMEeHHE! QaCP?ptiﬁh%OT tese R NRTE HICP oL P PRSI he
conmpound haavanios. confi gurati on and the second center is R the stereo
descriptor would be specified as S-[R*,S*]. If "a" and "13" are used: the
position of the T\lilegﬁagnaqmtiwllytapcwﬂﬁt palsent defmet he casymseehe i ¢ car bon at om
in the ”gthééé {)E?hfﬁét{l% ntoﬂ%%@\é&ﬁ dliiiBe s s’t}é%%heaéolﬂﬂrptoruﬁ& ei&éo&l'lﬁl?ys In

the "a" posi t I ane determ ne ystem

posi tion oftotﬁ@émhiadﬂe’@@ alje fo)fOifmy Seithssth carebr olzmm@chby HeHER tag m%ft)m @f car bon
atom i n t hehk cH@pSURE 8B orang r‘t@g&@nﬁ& g 1t'11 a‘ié ﬁu@%ld@%%ﬁuﬂﬁge idrEeidul a

(1)) relatlvet t he n . of ri.t bstituent op the
el er ence. dtat 6 CHURBRTHARDAlS %913 lflfpaﬁt whotHericdsid Todevromicasil mean
pl ane det ermlmﬁdlclayldt hieri¢ adn@alsq/phcsphorwacuﬂ,&rgannd adids, f8 ceampleecaidwid,si de of

o R AL ST De el 50t AR A B i nlplicnit

For mul a (| )suceiorpmcid exlat keif siomape scidnuhalis atidgidan acud; rcgsic ofidt hi s el enent,
ei ther nat upahhyesQESHE Eélﬂgetﬁéneﬂmﬁdl@ ?ehﬁ’en@&ﬁﬁ% ttoﬂféhes\MfBchnat ural
abundance or .in an | sotopi cal enriched form |o a el 'ed conpounds of
For mul a (|)a%yy@éch§b Sahqyéza.aelécf1av&nq5§5%19@0@eanéaawlq%Cécin the group of
3H, HCS 518@&1@%%%&@2@1&30&2@6&5 beIbnberledib@rthe AibBbase fdlh bpRdatBRBf with
Prefer%& y, the ra Ol@ﬁt' ve isotope is selected fromthe group of 3H,

Pr epar |onanT€}P8r%’6’ﬁ‘tf’ fts according to the i nventl on can generally be
prepared by a ]ﬂlsucc%soﬁl %nac%grdlt et%?orr%%ﬁq Oc!con almn aca krﬁgt\éms }11(3 tﬂo bSkl Il'ed
person. In particular the S cadn EdUaICRrat

fol | owi ng ssomyeresi mtmibelhdcbsapeﬂrh@l@@npwmistoefc lﬁm salt ris py Hag'tnt@at Wlth

synt hesi ZEdalﬁgPoﬂrﬁ?e Sﬁgﬁrﬂ%gﬁd fn%?%%mc%a@ésxk?b?o?n‘afe gaeagd f%ﬁ?& Softi&hran be

separated fromone a f ow n% resol ution rocedures

The racem c*@BWHo thfranBeniparsis.4hg alwnééaléksﬁlkéhlef‘e@etahﬁaét&lﬁ@artlcular

corr espandi @i, aﬁalaﬁﬁpmgglﬁns&hgne&ﬁmdmakﬁﬁa@wso BalMiviifh érg8nit bakkee.ghi r al
aci d. Said diastereongri cq"s are subsagiguently ane%) a,[bg f or

exanmpl e, byPT§BF IO DY 21 ’55‘{% aEF;?E‘ii goMZaf Mo sah XM omers are
| i ber at ed tdikyledmimenplopyhiad, isopApyinties,nixt foue baganence sbmsspar at i ng t he

t F | ]
oo o R SRS PR, SRS
i someric f dwtglaming, ayrg@hcb@e dererding, mpmhotlh@ tﬁ@ﬁﬂl@@p@nwmqhﬂ@me

st er eocfpen &?{dp\yldrﬁﬁme{uhﬁlcfl@mspﬁﬂ‘dlﬁeh BuiRBRE QR @q%uﬂlaetth@gemﬂﬁﬁé al's,
provi ded th the re I on occurs stereospecifica 25 A. Preparation of
the final hef2-glucamine, hydrabamine salts, and salts with armno acids, for example

arglmne and lysine.

Conversely, said salt forms can be converted into the free acid forms by treatment

with an appropriate acid.

35 The term solvate comprises the solvent addition forms as well as the salts thereof,



Experimental procedure 1 The conpounds according to Fornula (1-a),
wherein Ais -CC, can be prepared by a Sonogashira coupling between an

i nt er nediwoeonfo7Barmul a (11) and an internediate of For mora&predibioyaz cor di ng
to Reaction Schene (la). The reaction isy30performed in a suitable
reaction-inert solvent, such as, for exanple, DMF, in the presence of a

sui tabl e base, such as, for exarrpl e, triethylam ne, a Pd-conpl ex catalyst
such as, for exanple, PdCl2(PPh3)2, under thermal conditions such as, for

exanpl e, he@hllcﬂﬂletd&ﬂlﬂo@ﬁ@i (bﬂFbrﬁml@t(W &c bk @ fa P | Bxaddip  UEsddalvek t ernat i ve
Sonogashira eac on condi &)1 %% n bga sel ggltl ﬁkby the person skilled in
the art frd 5) T8RS S GYUETs CdRLts i™%%he literature. In Reaction

Scheme (la), 'h?v‘[glt[ﬁ a&%}%gch%r 1caeflsytls(¥\gerfchf%?i419 33‘% rpeggplifif%%]fg 56%%7§ed def i ned

in Formula (1), roup USUi tabl e
for Pd-nmedi laﬂr@dbefompirlhngemaéfactdeﬁngﬂ alkthe pomble fsomeemnplséhathbﬂ @)mmelad$ i on

Schene 2 of fﬁﬂnhﬁr(%wgéﬁessfljﬂl%k @Héﬂéaﬁ?ééﬂﬁéntﬁ)%&’wma&a{eﬁ fr@lcfithRal | - @),

wherein Ais -CC, can Sonqgashi ra coupl | bet ween an

re
i nt er nedi at4esgnaiyy %ﬁﬂoalnop cgﬁ@eteéﬁhq Hixdpedphpassyile ﬁiélfeﬁﬁheémemy accor di ng
to Reacti oms&ﬁmmh Jhid &b@uremﬁital@mglaﬂ Retdresm@Ed ahdcinfibintaIfehd Akt | on

| t, h f tabl.e.b
SO hs T ol Bl ARl eaRbh aish AribiebREREY eindi Jupl SRR MR e 10
exanpl e, Pdﬁ?ltﬁe{ eRh)udds af Fermmbdd) atdthyir balghatdesopetat wbetastindly faw, f.ar exanpl e
0C - 180C. o ShALIR VS, BOH0HRS LB ARL Ay SOATROLIRSERY, e, 4 oot o0 by

the person s e art mrec i on proce In the
| i terature.10%, mefaablolessbne fto, (1 particwi 16&ﬁeth¢ra2)%@@dm0ét prisfaraidy less than

Formul a (1)]9gndnt othér 1§on9e¥r9u’9h1§su%&@h%o&@éurﬂb%ﬁia%ﬂ is ‘P&Rhétél&er eactions,

such as, for e al o. 15Reaction Schenme | b procedure
2 Th-“é’e%‘gﬁ%%&@s gAnither theocamgronnd & qubstgytial ﬁﬂe $§0n@t¢m

can be prep&mfdgézﬁc Eﬁﬁﬁl b nfag hate thatlerogsc;boaﬁgu@ﬁof@ub@uit%en@ dén bM%lEi)it @elﬁc

i nter i at For mul a or Q Reaction a). The
R A A ROR oEFETSLBE PR D FETbten as. f or
exanpl e, ac@d:mmunds kerqonpassinge dputds borsls caf havesan E-atrIZestbmehensiﬂtchatas@id for
exanpl e, i

PdClZ(PPhB)azoqltio dﬂﬁ] %Ee#%a{%ggﬁ%%%%@%ﬁhs tQﬂﬂ?or exgahf%lre e%ﬁﬁeatl ng the
reaction m‘Xttmﬂéhéf%‘PP@Qﬁ BVetiog0C- 120C. I n Reaction Schene (2a), all

vari abl es are as 5def|ned in Forrrula 2 and. T is a group SU|tab1Le for
Pd- medi at ed codffilloRgng EAStIoBHEClaBE ForEENtions, WK HErCAg e centers o

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-numbered chiral
center, the reference center. The configuration of the second sterecogenic 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*,5%]

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 stereco descriptor
would be specified as S-[R* S*]. If “a” and “B” are used: the position of the highest
priority substituent on the asymmetric carbon atom in the ring system having the lowest

(13 ”

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
(D)) 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 “B”, if it is on the other side of the mean plane determined by the ring

35  system.

In the framework of this application, an element, in particular when mentioned in



WO 2011/ 073347PCT/ EP2010/ 069972 - 12 - (1-b) Alternatively, fina
conpounds according to Fornula (I-b), wherein Ais -CH=CH, can be prepared
by reactiwgQ2anva78d4er nedi ate of Forrmula (I1) with an 5i nPeTrPdi1atneont
Formula (VIl) according to Reaction Schgge (2b). The reaction is performed
in a suitable reaction-inert solvent, such as, for exanple, 1,4-dioxane or
m xtures of inert solvents such as, for exanple, 1,4-dioxane/DMF, in the
presence of a suitable base, such as, for exanple, aqueous NaHCO3 or

Na2(<j:_0i3_, a H@ia@iﬁﬁm @&?Iﬁpéﬁdﬁ%&orﬁughgﬁrmﬂ;ﬂ_@T(I),eétﬁﬁmt A {ses alf%%h@hlfd 112161691{0 t1 282: mal
condlitlrons su as or, exa e ealtl n e reacti.on m,x re.a

o ey SRS B e Bing naially Dbl pt Qe G UE PP a S REn aohene
(2b), all wvaith abthes abuelans atef knéotdpicalgrentitled(fbim. RetiolTbdled @ompourpls
suitable fo ' [ r i: r 9?#?41 alo. R3
and R3' naﬁ?ﬁ%?ﬁ%ﬁﬁ%ﬁ?ﬁigﬁ%%ﬁ%aﬂ?iggaﬁé1&@§“?%E%§ﬂ?§g%pﬁg¥3@g‘ orm f'or
exanpl e 5a bi Gal ént Ir adi cdl "Bf, %ﬁhnﬁﬂand%ﬁ@(ﬁ@ﬂ?ﬁ$b}Q@FEtP@m¥e@pmpeE

- C( CH3) 2C( Gk frokR theRR8G) 6O, Sahgesgb  OR | R1/-13'O0R3' (MI1)S R, (N
(I-b) Compounds according to Formula (lI-b), wherein Ais -CH=CH, can
al so be prepared by partial hydrogenation of the triple bond present in the
final conpopm@arsionrormula (1-a) according to Reaction Schenme (2c). The

eacti on Ls per BRI nd, GORMAERLE, SRR Ol BRCuRRL Fela bl e
presence of hydroge ati , t'i on
condi t ildns tunatssianef kiapueadyoftieclperksowngkitid skdlddrpetdoe. rpartidutarRbact i on

SO e R G A RO H o

The compounds of Formula (I) may be synthesized in the form of racemic
mixtures of enantiomers which can be separated from one another following art-known
15  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 diastercomeric salt forms are subsequently separated, for example, by selective or
fractional crystallization and the enantiomers are liberated therefrom by alkali. An
alternative manner of separating the enantiomeric forms of the compounds of Formula
20 (I) 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 stercospecifically.

25 A, Preparation of the final compounds

Experimental procedure 1

The compounds according to Formula (I-a), wherein A is -C=C-, can be
prepared by a Sonogashira coupling between an intermediate of Formula (II) and an
intermediate of Formula (III) according to Reaction Scheme (1a). The reaction is

30 performed in a suitable reaction-inert solvent, such as, for example, DMF, in the
presence of a suitable base, such as, for example, tricthylamine, a Pd-complex catalyst
such as, for example, PACL,(PPhs), under thermal conditions such as, for example,
heating the reaction mixture for example at 80°C-120°C. Alternative Sonogashira
reaction conditions can be selected by the person skilled in the art from reaction

35  procedures described in the literature. In Reaction Scheme (1a), all variables are as



Reaction Schene 2c (I-b) Experinmental procedure 3 Conpounds according
to Formula (Lc), wherein Ais -CH2CH2-, can be 5 prepared by hydrogenation
of the dowbl2eiimoss7present in the final conpounds of FoPCWIER2(10/06)972
according to Reaction Scheme (3). The rgaction is perfornmed in a suitable
reaction-inert solvent, in the presence of hydrogen and a hydrogenation
catal yst, applying reaction conditions that are known to the person skilled
inthe art. In Reaction Schene (3), all variables are as defined in Fornula
(1). 1OReacddfdpd Beh&imila(1), Z is (hlydlb))géxh oﬁ‘brln@ﬂ}i)ﬁﬁlly‘faﬁ& Tlis preapduresld for Pd-

Co d di to F I wh At th
5. 4. i hydr A9 LA DT RATHRS Shab B SRGT S Wllbat ) t uted i th et hyl

hereby represented as Z, 15 can bieg&leo%asrcﬁgmg)iaa Suzuki coupling between an
internediate of Forrmula (I1) w te of Formula (VII1)
according to Reaction Sch (4) gihe_teagtion is performed)in a suitable
reaction-inert solventg sueh as for eéﬂ.rrp 1 4- di oxage m xtures of
inert solvents such_ag, for )di eLDME_{ he presence of a
sui tabl e base, such asy r xarrpl e aqueous NaHCOB or , a Pd-conpl ex
20 catal yst such as, for exanple, Pd(PPh3)4 under thernmal condltl ons such
as, for exanple, heatl ng t@8 reaction mixture at 150C usi ng I cr onave
irradiati on, for exanple for 10 m n tes | ter natl Suz coupl in

eacti orl condi ti BRETERYF thEMeEFRE www@%@r%ﬂm i1, qrﬁnﬁqlé -Gt rom

reaction proaedypigsirtety a Sespasitactouplitdieetivbéeimintir@edibre RFaehiadchene

4), all bl fi { n._ For.nmul [ ). i i ly.
et ned,  antroos iper G 3Rl el e ek dnction Sl TpP RS e fons.
such as, f greroxanpineg stiabls. remioarsdlvm suchyasier byeandg dPMby ingthk picserme offey  be

t aken togeteigjgifr b gHgé @héhoa{s @? a‘ﬁﬁhg%m{ é‘&lhﬁl@& %{Elggtoséxgyhé for

- CH2CH2- g ri rrent al
pr ocedukle aexam@llﬁpé’dﬁhél’%bmt@ er%elvémgmealpena}ure Wrélraélfﬁr Hample 60

E IO) OV\,hBal kalWiYAl‘ternH‘tWe@&Jj_o %s'ﬁlﬁfg%hcﬁbn %ncﬁ’t‘iorﬁ%%’%‘ @&&t@&ﬁ@ﬂﬁ'ﬁé&ohg Formul a
erein al kane can be
prepared by &‘éﬂdfl.f%‘ga By i bk g tps iy B Beetps oy orro
her eby nameSchek- &), wil tvifrlaaaﬂesalr@d:dsfﬁiedas ieForatdlang) eid Foismgreur sukapledor (| Xb) ,
respecti vellyd m%& d| ngh reag&%ts such t}gr %fa%al%nd (5b). The reaction is

performed in SUTY I on- ner such as, for exanple,
15 Reaction Scherne 1b
0

_TY S

X
4< » Rl—= <\
N

av) (I-a)

Experimental procedure 2

The compounds according to Formula (I-b), wherein A is -CH=CH-, can be
prepared by reacting an intermediate of Formula (IT) with an intermediate of Formula
20 (VI) according to Reaction Scheme (2a). The reaction is performed in a suitable
reaction-inert solvent, such as, for example, acetonitrile, in the presence of a suitable
base, such as, for example, tricthylamine, a Pd-complex catalyst such as, for example,
PdCl,(PPhs),, under thermal conditions such as, for example, heating the reaction
mixture for example at 60°C-120°C. In Reaction Scheme (2a), all variables are as
25  defined in Formula (I) and T is a group suitable for Pd-mediated coupling reactions,

such as, for example, halo.



10acetonitrile, in the presence of a suitable base, such as, for exanple,
Cs2C3B, under thermal conditions such as, for exanple, heating the reaction
m Xt ure awo0200G/(f78347a period of tine to all ow conpl eti onPofi/RPh@00e®EL i ON,

for exanple overnight. Alternative reacthon conditions can be selected by
the person skilled in the art fromreaction procedures well described in
the literature. In Reaction Schenes (5a) and (5b), all 15 variables are as
defined in Fornmula (1) and R4 is hydrogen and mis an integer ranging from
1 to 3. Reaction Schene 5a R1, mruttion(dcke@d} Sa 200-0 WO

2011/ 073347PCT/ EP2010/ 06992 - 15 - Experinental procedure 6 Conpounds

according to Formula (1), erein A 'ls_//o-, hereby named (19g), can be
prepared by reacting ag_iaternedi at e of I9rrm|a (I'r-a) wdt al cohol of
Formul a (X), respeatiqe ordl_n.g_t_o_gam' ion S;E/ewce<\(6 e reaction is
performed 5in a suita gelCt i on-i nert sol vent p! £n as; exanpl e,
acetonitrile, in the presence of a suitable base, such as, for exanple,
Cs2C™8, under thermal condions such as, for exanple, heatfi®) the reaction
m xture at 80C for a period of tine to al].ow conplet] of the reaction,
for exanple over%ftgﬁ%t}ve}sx,tf@ﬁh%qmwnﬂ%wr%% todiamfid D) b8 A B oct ed by
the person SKH+CHM dan bt Pecpardd Byrroaoting aa tinterdaine efiBsratlngl) widescr i bed in

the lit t. .10l ti h |l i ab . defined i
For mul & 1) HoEmgdPien TaRRbig VuT SO RERL B Radion S0 uR Ao Fo it mounds
accor di ng trerfeompdiinea §uifabletreaction-idert solWRR,, suble pe byr axampte, ( 4-didpxaemrbe

4°b . : ) . ot F
Rherai n x | ZOEEYLMER SEBALLAR RAPEAL, LEURRIRIDME Bl REME ol
accor di ng t%lltF@ééWe@ﬁuO}é@ﬁef@é cxample, AgecousiatieR: psNméQspp Reomplex suit abl e

react i on-i nekdlys QMR for SHehpBSPA(PPR:) EXRIERHRmAIbHERB s §ltht:beopEasgNse of a

sui tabl e base,  sych as, far exanpl , dn o
1% aheafmg the reaction mixture atni%O§C using microwave irradiation, for example for 10

minutes. In Reaction Scheme (2b), all variables are as defined in Formula (I), and T is a
group suitable for Pd mediated coupling reactions, such as, for example, halo. R® and
R* may be hydrogen or alkyl, or may be taken together to form for example a bivalent
radical of formula —CH,CH,-, -CH,CH,CH,-, or -C(CH3),C(CH3);-.

15 Reaction Scheme 2b
o
? RN Pops 0
T%\Sﬁ SN _/—Qsﬁ(
N R! N
(1D (I-b)

Compounds according to Formula (I-b), wherein A is -CH=CH-, can also be
prepared by partial hydrogenation of the triple bond present in the final compounds of
Formula (I-a) according to Reaction Scheme (2¢). The reaction is performed in a

20  suitable reaction-inert solvent, in the presence of hydrogen and a hydrogenation
catalyst, applying reaction conditions that are known by the person skilled in the art. In

Reaction Scheme (2¢), all variables are as defined in Formula (I).



20 the presence of a ligand such as for exanple

N, N- di net hyl et hyl enedi am ne, in the presence of a copper salt such as, for
exanpl e, wWoloudas47t her mal conditions such as, for exampCE&/EP2@ans¥g2t he
reaction mxture at 120C for a period ofjstinme to allow conpletion of the
reaction, for exanple overnight. The reaction could also be perforned in a
suitable reaction-inert solvent, such as, for exanple, acetonitrile or 25
DMF, in the presence of a suitable base, such as, for exanple, Cs2CO3 or
sodi um hydri de, under thermal con@chétnsSchugb2as, for exanple, heating the
reaction mxture at 80C or at _|ow tenperature such as 0C, for_a period of

time to allow conpletion of tfe reaction, for exanple overni gjt.

Al ternatively, reaction ¢ FUiPNs can RRros&h&pt ed by thes skilled in
the art fron1rea@&+ﬂa5p+épe ure meE+—£k§HH44xH}A-n_ng—k(te ature. In 30
Reaction Schene (7), all wary es are as definedr! or gt a and Qis a
group such as halo. - 16 - Reaction Schene 7 (I-h) B. Preparation of
t he internedi ate conpounds 5Lﬁxperinental procedure 8 The i H%r nedi at es

accordi ng tﬁ For mu E EII-!a%3 wherein T is brono, can be prepared by
reaction of =EHFHIHIE of Fornmula (X 1) according to Reaction Schene

(8). The reaction is perforned with a reagent or [nxt f reagents
suitable for t he&fnr[1 Onlg oF (ﬁ%?tr |18%%0$0%u17\ﬁ2§gvrvoﬁﬁl?i%nso %_rhr?a 2o’gcemr%%gt om such
as for déxanpteared hphydrgematonbf thoplpable bbhd present dethgrihal compounds of
3-met hyl - | -1 4 2s@ D% Yo WhiaR & RERFLY ISRBehEaSt T QR it | ncQah ;are known
to a personﬂsrﬁfihl IQ?] %&?ﬁulegg?te&?lh rsggect?@g S%}Eg%ﬁ%é%?&ﬁrl e\t/la‘riaabl es are
as defined Juralsreagtianineyt soReabn 81§ PoessBereofdrydrogsn pRdha hy diogenatiopr ocedure 9

The i nt er megiay®sa g@@g £ttt @nffRloAvtAt fleWhowaho BR RiLRIKBEI hythe@actd on of
an interne atf 0 onaﬁbal(XIJg% accorde%Hiqzre tgfn schenme (9). The
reaction i sNOEPPDPARESHYHIvariahlgs i as dring) i PHW3%K o-desilylation, such
as for ﬁ%anple 20 tetrabutyl anmoni &;EIU &kd%T;applying reaction conditions
that are known to a person skilledgrﬁJphg—ag%f-ln Reaction Schene (9), al

variables are as defined in F@nula (1). Reaction Scheme 9 O (XI11)(IV)

Experimental procedure 10 ¢ 011/Q73347PCT/ EP2010/ 069972 M 17 -
X "hydrogenation” X
" -
R N R N
(I-b) {d-¢)

Experimental procedure 4

Compounds according to Formula (I-d), wherein R'-A together is 3,4-dihydro-
2H-1,4-benzoxazin-7-yl optionally substituted with methyl; hereby represented as Z,
15  can be prepared by a Suzuki coupling between an intermediate of Formula (IT) with an
intermediate of Formula (VIII) according to Reaction Scheme (4). The reaction is
performed in a suitable reaction-inert solvent, such as, for example, 1,4-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, aqueous NaHCO; or Na,COs;, a Pd-complex
20  catalyst such as, for example, Pd(PPhs)4 under thermal conditions such as, for example,
heating the reaction mixture at 150°C using microwave irradiation, for example for 10
minutes. Alternative Suzuki coupling reaction conditions can be selected by the person
skilled in the art from reaction procedures well described in the literature. In Reaction
Scheme (4), all variables are as defined in Formula (I), Z is as previously defined, and
25 T is a group suitable for Pd-mediated coupling reactions, such as, for example, halo. R*
and R* may be hydrogen or alkyl, or may be taken together to form for example the
bivalent radical of Formula -CH,CH,-, -CH,CH,CH,-, or -C(CH3),C(CH3),-.



The internedi ates according to Formula (XIl11) can be prepared by reacting
an internediate of Formula (Il) with trinethylsilylacetylene according to
React i on wWohen#7§340) . The reaction is perforned in a suiPCaHP2010/069972
reaction-inert solvent, such as, for exapple, DMF, in the presence of a
sui t abl e base, such as, for exanple, N, N 5diisopropylethylam ne, a

Pd- conpl ex catal yst such as, for exanple, Pd(PPh3)4, a phosphine such as,
for exanple, PPh3, a copper salt such as, for exanple, Cul and under
thermal conditions such as, for exaspliés SéRatd/Ng the reaction m xture for
exanpl e at 80C-120C. In Reaction Schene (10), all variables are as defined
in Formula (1) and T is a group suitabl or Pd nedi ated coupling
reactions, such as, for 10exanple, hal @B .Experinentalp procedure 11

The internediates according tlo Formul & (XPR), wherein Xlis NR2, hereby
named (Xl I-a) can be JF)re a d y reacti dMIIBf an int ditate of Fornul a
(XIV) wherein Xis 15 by naned (XIVZa) Wt i ourea according to
Reaction Schene (11). Thé\j reactl on is perforned in A reaction-inert
solvent, such as for exanpl eqgt hanol, at a noderately hi ghgt enperature,
such as for exanple 80C for a period of time that allows conpletion of the
reaction. |mpxdeathia®@Brooegs8 (11), all variables are as defined in Fornula
(I'). 20Reaction Schene 11 Experinental procedure 12 The internediates
according to For@othpoundh Yea)ydiago Bernpiledavetrdiy AisoOHOakikanedifl- drereby

i nternedi ate_of nul a i NG & he ¢ . 25The
reacti O%I nap%erdf(g(rgir%%colmréo ;é\l{%lsedgc Pd’n? t|0neor U e@/ 1rems%uc ?ﬁ )fl%a‘ exanpl e
carbon tet raﬂdahcﬁivld,éler&kjytﬂanmds(hﬁt m@mwd'lby eagtu@enmterm@dﬂateaﬁ for

exanpl e N- F&Qu%f)} /M%%aﬂ?%fo%ﬁ’@% Or exdzﬁTI{;a)]wglth albafam?%?%h B at a

noderately | ow tenperature, such period of
time that alerawe dSabredXbh r%pethélyF ageerdipgmto Repchian Selhcses senend 02)  al |
\(/«)':1({/!) ?E(II %s arie: @sctibafis patornidd 7@k Rukkabld dehetidneidsit is@RemC RARS, 1dr example,

1

acetomtrlle, in the presence of a suitable base, such as, for example, Cs,CO3, under
thermal conditions such as, for example, heating the reaction mixture at 80°C for a
period of time to allow completion of the reaction, for example overnight. Alternative
reaction conditions can be selected by the person skilled in the art from reaction
procedures well described in the literature. In Reaction Schemes (5a) and (5b), all

15  variables are as defined in Formula (I) and R* is hydrogen and m is an integer ranging
from 1 to 3.

Reaction Scheme 5a

O Rl OH O
S R S
B % X (IX-a) 0{ X
T\ > N\
N ) n RI—M m N ) n
(11-a) d-¢)

Reaction Scheme 5b

20 (I-a) {-f)



Experinmental procedure 13 The internmedi ates according to Fornul a
(XV) can be prepared by decarboxylation of an internediate of Formula (XVI)
accor di ngvoaoRedsi4ron Scheme (13). The reaction is perf @CEEP2010/069972
reaction-inert solvent, such as for exanple water, 10with a suitable acidic
agent, such as for exanple acetic acid, at a noderately high tenperature
such as 100C, for a period of tine that allows conpletion of the reaction.
In Reaction Schene (13), all variables are as defined in Forrmula (I).

Reacti on Schaj®eimkatal BidR§urc 82 N 0% ) decar boxyl ati on (XV1) (XV) 15
Experinmental procedure 14 The internmedi ates according to Fornul a
(XVl') can be prepanipsindy at@adihg enFedman(l),nilerdrd 8t-6- dﬁmﬁ@nmnha(IgVH)
according to Sc 4 r

reacti on- |nePE%§§%a%%p@”§§c ga% %gpﬁ%ﬁﬁe%?%&hﬁﬂaﬁﬁa?wm;%ﬁgﬁ%ho Yabl e base,
such as f orFaxatgp(e, E@pﬁqjml&tahwdme to theacalodeéqcra@ éﬂ)yTh@ teacticanip eerdeumed such
as 85C, s20fqr, sﬁltﬁ)ﬁé k&gtlfr{ ik Bchakud 4song e%‘mﬁl aﬂeﬂ)‘ﬂltﬂfe hﬂ‘ﬁe 'i)%%@ﬁdeclﬁ’ I'n

Reacti on Schene ( vari abl és are’ as Formul a . Reaction
Scheme 14 F8uitablobasssesh as¢ foyiekgmple, Cs,COs, under therrnal conditions such as, for

example, heating the reaction mixture at 80°C for a period of time to allow completion

of the reaction, for example overnight. Alternative reaction conditions can be selected
by the person skilled in the art from reaction procedures well described in the literature.

10 In Reaction Scheme (6), all variables are as defined in Formula (I).

Reaction Scheme 6
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Experimental procedure 7

15 Compounds according to Formula (I) wherein X is NR?, hereby named (I-h) can
be prepared by a coupling reaction between an intermediate of Formula (1) wherein X
is NH, hereby named (I-1) with an intermediate of Formula (XI) according to Reaction
Scheme (7). The reaction is performed in a suitable reaction-inert solvent, such as, for
example, toluene, in the presence of a suitable base, such as, for example, Na,COs, in

20  the presence of a ligand such as for example N,NV-dimethylethylenediamine, in the
presence of a copper salt such as, for example, Cul under thermal conditions such as,
for example, heating the reaction mixture at 120°C for a period of time to allow
completion of the reaction, for example overnight. The reaction could also be
performed in a suitable reaction-inert solvent, such as, for example, acetonitrile or

25  DMEF, in the presence of a suitable base, such as, for example, Cs,CO; or sodium
hydride, under thermal conditions such as, for example, heating the reaction mixture at
80°C or at low temperature such as 0°C, for a period of time to allow completion of the
reaction, for example overnight. Alternatively, reaction conditions can be selected by
the person skilled in the art from reaction procedures well described in the literature. In

30  Reaction Scheme (7), all variables are as defined in Formula (I) and Q is a group such

as halo.



(XVl) WO 2011/ 073347PCT/ EP2010/ 069972 - 19 - Experinental procedure 15
The internedi ates according to Formula (XVI1) can be prepared by reaction
of an i ntwormedigs®7of Fornula (XVII1) with ethyl nal onylPCthipesiosesdazrcor di ng
to Reaction Schenme (15). The reaction iggperforned in a reaction-inert

sol vent, such as for exanple 5dichloronethane, with a suitable base, such
as for exanple triethylamne, at a | ow tenperature such as 0C, for a period
of time that allows conpletion of the reaction. In Reaction Schene (15),

all variables are as defined in Fadudlign §¢hemeReacti on Schene 15 R2 |

-...Y.--...., HHOIl EtON, & EtO)U LC1L O (XVIIl) yO0 @kt
S /H Q\Rz S /Rz
N (XT) N
a— - A<
R! N R! N

(1-i) (I-h)

B. Preparation of the intermediate compounds

5  Experimental procedure &

The intermediates according to Formula (II-a), wherein T is bromo, can be
prepared by reaction of an intermediate of Formula (XII) according to Reaction
Scheme (8). The reaction is performed with a reagent or mixture of reagents suitable
for the transformation of an NH; group into a halogen atom, such as for example a

10 mixture of copper(Il) bromide and 3-methyl-1-nitrosooxy-butane, applying reaction
conditions that are known to a person skilled in the art. In reaction scheme (8), all
variables are as defined in Formula (I).

Reaction Scheme §
O 0O

S S
HZN—<\ X > Br%\ i
N N

(X1I) (I1-a)

15

Experimental procedure 9

The intermediates according to Formula (IV) can be prepared by reaction of an
intermediate of Formula (XIII) according to reaction scheme (9). The reaction is
performed with a reagent suitable for proto-desilylation, such as for example

20  tetrabutylammonium fluoride, applying reaction conditions that are known to a person

skilled in the art. In Reaction Scheme (9), all variables are as defined in Formula (I).

Reaction Scheme 9

0 0
\ ) S X / S X
_/81%<\ > H—==X
N N
(X1II) av)

Experimental procedure 10




10 Experinental procedure 16 The internedi ates according to Formnul a
(XVII1) can be prepared by reaction of the appropriate am ne of Fornula
(XIX) w twoebtwd73acryl ate according to Reaction Schene @CEEP200®6TeACt i On
is perforned in a reaction-inert solventy_such as for exanple ethanol, with
a suitable acid, such as for exanple hydrochloric acid, at a high

15t enperature such as 90C, for a period of tine that allows conpletion of
the reaction. In Reaction Schene (16), all variables are as defined in

Egr nul a ( L ) - I Reapﬁddlﬁfbrlﬁgd{leﬂéﬁ a(_il_c%rdlﬁg tEI Eor%M‘?(IM) clhlBe gﬁéba@eﬁ xy kédcim% an X1},
eri nent al edu e. |l nter es, accor n r
e e R R R Ry T L M BB SR 10 RO Ne B At o

of Formul a ((IX)()Thacremndn mgpetormediot 4 ontablehreavtioAindrt solvmt,rsaelcbs, dor | S
performed wif, ﬂMP %B'tﬁ—‘eé ?e%@@[)f% ﬂltabﬂ%aﬁ% %ﬁ?\j?%,l, f@fexhiiBle, N,V

tert-but oxycar ochfortc’ atid, applying
reacti ol cdimppliocoﬁbthy&?ammaraePdcmmlez éatalypte&ugbns §¢<li ¢xagpls, RAAPE At . | n

reaction s ﬁelzach a@ ﬂor 8@%1& qhihgsaaf elas%ltq;ﬁ&ﬂ £se%rle&a1%9renuhpar{cﬂ WO
2011/ 07334 P2010 50 - Read H1 H2N-(

k) N (xxy( lrt ym @ 1F1H%5rﬁ“éh iR e, %satmsrfge r%@%&ﬂ%'f accor di ng
to Formul a &AMplcargobe- 1R0EN & ReaddipnISeaaht OID).ofll witiablek aieearsrneﬁnatm of Formul a

ber  brmed |0 B FEALEROR bt SETE! PR RS Sosb S s e T READI Ot o

nmoder atlél y dxiagipla, balper at ure, such as for exanple 80C for a period of tine

that all ows '
Reaction Scheme 10
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Experimental procedure 11

The intermediates according to Formula (XII), wherein X is NR?, hereby named
(XII-a) can be prepared by reaction of an intermediate of Formula (XIV) wherein X is
15 NR?, hereby named (XIV-a) with thiourea according to Reaction Scheme (11). The
reaction is performed in a reaction-inert solvent, such as for example ethanol, at a
moderately high temperature, such as for example 80°C for a period of time that allows

completion of the reaction. In Reaction Scheme (11), all variables are as defined in

Formula (I).
20 Reaction Scheme 11
O S 0
Br _R? PR R2
N H,N~ "NH, S N’
L HzN{\
O N
(XIV-a) (XII-a)

Experimental procedure 12

The intermediates according to Formula (XIV-a) can be prepared by
bromination of an intermediate of Formula (XV) according to Reaction Scheme (12).
25  The reaction is performed in a reaction-inert solvent, such as for example carbon

tetrachloride, with a suitable brominating agent, such as for example N-



conpletion of the reaction. In reaction schene (18), all variables are as
defined in Formula (I). O O BrA).L X NO (f) (XXlI) Reacti on Schene 18
s H2N NH2wWOoQo0/ww334yLoX Experinmental procedure 19 PCThHP20 00e9edi at es
according to Formula (XXI) can be prepangd by brom nation of an

I ntermedi ate of Formula (XXI1) according to reaction schene (19). The
reaction 15is perfornmed in a reaction-inert solvent, such as for exanple
carbon tetrachloride, with a suitable brom nation agent, such as for

exanpl e N- bfromesuealinidel se maderatcROgatahpénitur @ WutleaRr atamige 16Wchseas for

| 10C- 15C f. ) i f ti t hat |1 | et.i f t
Xt o Tt 28t o BE faRe Rhssorp ot pepifort PERGE BB Reie 19l rut
(1). 20ReactdriahlcSetrenelcfifed @ KOmAaATY L XBr )( N 00 / 00 (XXI1)(XX) WO

2011/ 073347PCT/ EP2010/ 069972
Reaction Scheme 12

O O
N bromination N
O @)
5 XV) (XIV-a)

Experimental procedure 13

The intermediates according to Formula (XV) can be prepared by
decarboxylation of an intermediate of Formula (XVI) according to Reaction Scheme
(13). The reaction is performed in a reaction-inert solvent, such as for example water,
10  with a suitable acidic agent, such as for example acetic acid, at a moderately high
temperature such as 100°C, for a period of time that allows completion of the reaction.
In Reaction Scheme (13), all variables are as defined in Formula (I).

Reaction Scheme 13

0 0]
EtOZC)iL)N/ R’ decarboxylation b\] R?
O O
XV XV)

15  Experimental procedure 14

The intermediates according to Formula (XVI) can be prepared by reaction of
an intermediate of Formula (XVII) according to Reaction Scheme (14). The reaction is
performed in a reaction-inert solvent, such as for example ethanol, with a suitable base,
such as for example sodium ethoxide, at a moderately high temperature such as 85°C,

20  for a period of time that allows completion of the reaction. In Reaction Scheme (14), all

variables are as defined in Formula (I).

Reaction Scheme 14




- 21 - The starting materials according to Forrmulae (111), (V), (V),

(VI1), (Vi) and (XXII) are conpounds that are either commercially

avai | abl eworormay3dae prepared accordi ng to conventional PeamEPR@0/O9OZedur es
wel | known to anyone skilled in the art.qThus, internediates of Fornula
(I'1'1) can be prepared as for exanple as it is 5described in Chem Rev.

2007, 107(3), 874-922; Chem Rev. 2006, 106(12), 5387-5412 and references
cited therein or are conmercially avail abl e. Thus, internedi ates of
Formul a ( VIE)pcgiaienbe pfycepatad as for exanple as it is described in J. Am
Chem Soc. 2002, 124(27), 8001-8006; J. Og. Chem 2008, 73(14), 5589-5591;
Org. Lett. 2008, Tlid)lhﬁ:)rme(ﬁﬁ.tbs 8dcbrding tor Enfrﬁl’udm@é‘ﬁéll)tbettﬂﬂ: frbgared by mactéoreof
10comer ci (P/A.1L1) . can be
or epar ed, a%lrl}/lte)%llﬁg&l}lt% of %ormltlla (XVgﬁg\év%tlh %Ee Ojl_y o&fie(ﬁ %&[Hftgggtaéieaxi%%nl 4y,
5589- 5591; &ﬂndmueéie)r Fhe exacdon is getfvema in aatacmoe-m@’msﬁévmt,aﬂubly amfpaickathple.

Thus i ntser F’hlélto GietiRine R &t dod %as@r@lcﬁ:% fﬂfleﬁ‘argl(]%q'e)@l tﬁﬁ@mlﬁ‘re ot gwned
15comerci a hus intermed ates of Fornul a be obt ai ned
comer ci al |tympmaverﬁe@| BGYCieea peesbeiniac H}ab%lqwdcqmpl%tmnso fithg &ae i Ihr e
positive alk@stien SehomAubptararighlc2AaRE ab@iddapiFerghldi(pmat e receptors, in
particular they are positive allosteric nodulators of md uR5. The conpounds
of the present invention do not aRpeaiontSzhbinadsto the gl utamate recognition
site, the orthosteric ligand site, but instead to an @tlosteric site. In
the presence of glutamate or an agonist of nd uRS thg conpounds of this

i nvention increase the md uR5 response. The conpou ovided in this

i nvention are expected 25to h ve theirQeffect aty URS|by yirtue of their
ability to increase thg_ r om&e of S ceptor to gl ufamate or md uR5
agoni st s, enhancing t he espons . OEt used herein, the
term”treatment” is intended,k refer to all proces?gﬁ wherein there may
be a sl ow ng, |nterrupt|ng, arresting or stopping o Re progression of a
di seasgy 10 arily indicate a total elimnation of al
synptons C 1 EP2010/ 069972 - 22 - Hence, the present

i nvention rel at ef’het ﬁte@meame@ QUAbr@AE RS AL VNP B B8 BRlpal AL AR e

stereoi soneric forns thereof 5 har maceuti'cal | y acceptable acid or
base addi t i §f 2BRIPPHEata AR Fosmy et @dXy W ew! afrglatqacsorlingsloidrddthe or for

use as a rra%heﬁlews) Thd fbecﬂldtye@afeﬂn@l i8Q regltidhasert Qlvdig, susieadfor axggppound

accordi ng t ner a t he onerl 0 t hereof and
e phar nacSTPEar s Sgtblsiant s pule R I Gheidiet € "B ¢ e

sol vat els t Hemeerfature suc:ln s 9arCrefoeau péroal ofamnpthsei dlloows caopietoinrg thaoretdimn. In
nventi on_fQL,chbe RN @6), WiS.aRfoid, TEAL GEARA fBfniiEk]) @S Lo the use of a
conpound accor |ng ‘invention or a pharnaceu | conposition
according to 10 the invention for p.hgimutactyre of a nedi canent for
treating or preventing, in particulap treating, a condition in a manmal,
including a human, the treatnment or [prevention of which is affected or
facilitated by the neur ompdul at orgtoef HeCt oﬁ aIIost 8 nmodul ators of

m3d uR5, in particul ar posftfhee attosteric™ s thereof. The invention

also relates to a conpoun? afcordlng to the ge er?IIﬁ?rnula (r,

Experimental procedure 17

20 The intermediates according to Formula (XII), wherein X is N-H hereby named
(XII-b), can be prepared from an intermediate of Formula (XX) according to reaction
scheme (17). The reaction is performed with a suitable reagent for the cleavage of the
tert-butoxycarbonyl group such as for example hydrochloric acid, applying reaction
conditions that are known to a person skilled in the art. In reaction scheme (17), all

25  wvariables are as defined in Formula (I).



15t he stereoisoneric forns thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, or a pharnaceuti cal
conposi t iw 2at100887ng to the invention for use in the tPeRRPRI/069972
prevention of, in particular treatnment _ef, a condition in a mamml,
including a human, the treatnment or prevention of which is affected or
facilitated by the neuronodul atory effect of allosteric nodul ators of

20m3d uR5, in particular positive allosteric nodul ators thereof. The
present invention also rel ates toRaagaRUAEcagcording to the general
Formula (1), the stereoisoneri forns t hereof and the pharpaceutically
acceptabl e acid or base addjti ts and the solvates thgreof, or a

phar maceuti cal conposit$ to the invention $ Hin the
treatment, preventidit\a ratlon controt—or 25ﬂ@d§ct|on of the risk of
vari ous neurol ogical a p chiatric di sorders associ atle th glutamate
dysfunction in a mamml, chluding a human, the tregkpght or prevention of
which is affected or faC| tated by the neuronDduIatory effect of positive

allosteric @;g;hgﬁgﬁgﬂggﬁmglgRS Al so, the present invention relates to the
use of a conmpound according to the 30general Formula (1), the

Et er e0|ds_0{rer| c fﬂgé‘iﬁtefrﬁ@dhﬁ@ﬁ a@d&gdl? B fcﬂﬂ{u ¢dnddel pt he RESER} r?aﬁ&t%@(ﬁ‘a@l or
ase addition salts vat es ereo a phar maceu

conposi t onN&ERE laten% %PHntt'lﬂé%SJAWH b FhiPNTED Aol iR EY ol <1§31r{%tﬁt canent

f or treatingaammeypﬂﬁnﬁgd1@&E&maﬁﬁmndm$oheﬁn@n@i&wmgeﬂmmﬂedwemﬂgmwhe ri sk of

vari ous neurol o a chiatric.disorder SOCIaI d I ut amat e
dysfunction P%er eg'%l%%{%mﬂr%an%ﬁt Suc{l foré’xample @Uﬁﬂ raltcﬁlgﬁtorf\g eﬁ%%t or®
prevention @frnpAmanmf the whétemt hdreactldnas@hd:mt: ak8calbyartahkes nmasalvtded @t or y

ef fect of I )allosterlc nodul at ors of nm3E uR5. The present

i nvention al so re ates to a conpound according to the present invention or
a pharnmceutical conposition accoRdii@niRhime i1Rnvention for use in the
S5manuf acture of a nedlcanent for treatlng or preventing, in particular

treating, a condition pn , in Iudlng a hunan()th at ment or
prevention of whichm] orH &ﬁtated bysth Qngﬂulatory
effect of allosteric nod Iat |Q}pa§ uI p8$itive

al l osteric nodul at g¥ reof The present inventy so relates to a
conpound accordi ng to t he resent i nvention or a pharnaceuti cal
10conposi ti on according t& )he invention for treat®™Yy or preventing, in

particular treatin a condition in a mamal , including a human, the

t reat ment &@ﬂﬁﬂéﬁﬁgipgﬁggi—ﬁéich is affected or facilitated by the
neuronodul atory ef fect aIIost dul a artj.cul ar
bos! tive al | ost el e aEorSr bt BofSmhERCkDRan b BBt kPR IGHSH of a os
to the use afananteongbatodf Booourld (XY acdohéng & reaetitni soheroe (1) phiar magent | cal
CONPOSi sl 0Ny 3CGHI AN atrgacttllaﬁ +é}t’$d?§én?%uh9£s {o'{‘% M%“E%&H% aflllofd {hca”ent

for treating, preventing con or reducing t'he risk of
vari ous new @tlt@glieémmmﬁaomwhlsa@h aSchﬁ exonnle i\lsbrammcan@me«\m %hmgdm@bat e

dysfuncti onglyedpsRim&lsuct Myétdmﬂelwwc fob§ pEAGPSMEAL (HAf allfv@yenti on of

whi ch affected or_ facilitated by d | at ory effect ositive
al : ost Iefl c cmtgl{ggm ofithg gelag;onn{g qﬁ:p@)tlon sc erne kll 9(3 mil \lfjarl% les are as de%ne(? J, positiv
Formula (I).
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Where the invention is said to relate to the use of a conpound or
conposition according to the invention for the manufacture of a nedi canent
for e.g. wbeotwgagsnent of a manmal, it is understood thatcTgwedows®7zs to be
interpreted in certain jurisdictions as,qa_nmethod of e.g. treatnent of a
manmal , conprising admnistering to a mamal in 25 need of such e.g.
treatnent, an effective anount of a conpound or conposition according to

t he inventi on. In particular, the neurol ogical and psychiatric

di sorders assocmﬁeesﬂaﬂmg ha@drial PaEBs 1@lirb)ts ReAGt iad (LID)] (rm)I m@ @np, oviinane of the

follow ng c tions or ses:. .acute neurol ogi chiatric

i sor der s Saur1EaS Wrpbulth H5R ARG e P e B RS ERP Y car di ac
bypass sur gecyrdanpctogoatdnitinggl redctiok procedurebwall knewhenamyons pifled inctbe drtt r aunma,
head trauma, perinatal hypoxia, cardiac arrest, hypoglycem c neuronal
damage, denent i allfusnwraricdigtcaoDBoimmdu cléld cde he ntepaned apforresmple’ as itdis sease,
Hunti ngtson' g RKGR CrRAY RLL 9RDY Czol@em' OBLICRLAS key. 20041 Bh(1931R.5412

retlnopathy, gnltlve di sorder’s i opat hi'c and rug I'n d Parki nson's
dF

di sease, m@éi Fengpagited t@faalﬁd)r&reswmwlaélg%@ia&ﬂeed with nmuscul ar
spasticity including tre il eps WD 2011/07334 PCT/EP2010/069972 -
SR ol i oneThiol RTiRs oEPantiet iy P G SXagrlRds § 15

i ncont i nenc&,scﬁbﬁdahdnﬂm Cb&mr&tac%ﬂbwbqﬁahseommwﬂa@ag (Viemc ROOS, 1§(14),
substances SO ohen SR, fu R AR RGOS cibphargeoPraduct o

al cohol , benzo azépl cocain atives; ot , psych05|s
schizopMWenuamnmn@ﬂudwm@bb05|t|ve negative and cognltlve synpt ons

5t hereof), anxiety (including generalized anxiety disorder, panic disorder,
and obsessi ve cohpuligiyacdiateneiirmuladdl) ersbs prepareq fae Pdinky adéps essi on,
neni a, bi pOde@;énKBdSﬁUdéFé Gheh 2OESYI78@14) 38D 3591 :Band ReRFNBE; diRd $herbih PRlafS,
macul ar degeneratlﬁ gs eye, enesis, brain edem, pain (including acute
and chroni ¢ Iﬁg/yéﬁv' pain, intractable pai n, neuropathic pain, and

post L rauret Pl e AU bR 95 S BB

di sor dels. anmnmbmﬂpartlcular the condition or disease is a central
nervous system di sorder selected fromthe group of anxiety disorders,
psychoti ¢ di sor dElrus, intgemestiatas ¢ f KoraiugoPdbescandetpbtamseconaherciadlydi sor ders,
eating disorders, nood disorders, mgraine, epilepsy or convulsive

di sorders, childhood di sorders, cognitive di sorders, neurodegeneration
15neurotoxg§%%%5%£f i schem a. Preferably, the central nervous system
di sorder i 08¥y disorder, selected fromthe group of agoraphobi a,

lized d b. d ,
Dantc i sor dor DS ENRURET Pre9@5@@@?sﬁ§%ﬁ@éﬁr%w"ﬁ%mesﬂlé%eflé%%sﬂﬁéqrégﬁﬁé
ot her pHobimstab@Rregletaabity recepterscmntartadul avehayoars psyBV%aﬂodtesm maletuldters a
psychotic ddﬁﬂéﬁlﬁjf Zg% I&\?/r‘(ial %nfd& Bmﬁefb‘?es% tQiHQerﬁfon%*Ho%Q LEf tgnd El)etlhé's' onal

di sorder, schizoa I sorder, |zo reni I sorder and
subst ance- | $ld@eBE 15e9&HE Btedihg @ﬂh@&teﬂc hgand sitpy it &pstagH Yo an pliostesigtsita) In

nervous sy%@maeﬁ@m@mmﬁa@o@@ﬁ& tlommhﬁ%ﬁ@&orﬁ Lﬁﬁl&%ﬁlthﬁﬁﬂ%ﬂt{&% group
of obsessive-conp ersonal ity di sorder ang bZOI SCh'ZOt&P%J
25di sor der . mﬁfF%ffeé ‘%ll RePRRt r ﬂ@P%ﬁ’é A %ﬁhnd 1§ gpvgation aregxpecte
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al cono epen C
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WO 2011/ 073347PCT/ EP2010/ 069972 - 25 - Preferably, the centra
nervous systemdi sorder is a nood disorder selected fromthe group of

bi pol ar dveandeér7s34¢l & 11), cyclothym c disorder, depre®sTmp2010penyni c

di sorder, najor depressive disorder and,substance-induced nood disorder.
Preferably, the central nervous systen1§|sorder is mgraine. 5Preferably,
the central nervous systemdisorder is epilepsy or a convul sive disorder
selected fromthe group of generalized nonconvul sive epil epsy, generalized

convul si ve epil eﬂaénee ﬁh@ﬁ)téselﬁfﬁhveihh@h vaateptd eewmmd aféordidg m@{heqir@stems

eplleptlcu artl air sci.gusness,
Pt a1 6 suSRh B P RigREds frt Srediand BioreBRE B eI rgH | epey.
10Pr ef er abl l}a,se adtrhtlmemhrsahd tersobusesshstahtotivsoademedisine or for use as a

attention- qﬁgdgdﬁéﬂyperact|V|ty di sorder. Preferably, the centra
nervous sys sorder is a cognitive disorder selected fromthe group of

del irium substanger(afinemoRhRie iRsdshh EbnRuleRBiidio dRALLR due to

H V di sease, denentia due to Huntington’ di se enentla

Par ki nson’ storsuias@hshe sterspiseimerie fﬂrmﬁ H@rw fﬁ@m%}hagmcybtécaﬂwsgqp%aq%uced

persi sting &W&dcﬂh&f@h%ﬁd’tlﬁ%@%ﬁeﬁ Vl%réd”ﬂ)@iaf fhaccutical cofdpoditién di sor ders
nment i oned above, treatne ﬁ% sch |z fnla and denenth g{g»Of
particul ar 19 “tgatﬂ ¢ InXENtnCRE mBERBE PEATSAIEIGRE ot Wehds ¢ oSt ¢ &
Statisticala Mhnmlndcatchmgad) th2(nwinsion den @hz(rDﬁMdtM)ll @impiosgioArecdrdmg to
Psychi I C I agn L ification
of the gl s GPSARERHALKP MARAMIAT D S RIRARIE o ARl 0ol HER' L0 F)
recogni ze tiraticuddrttesating, iacendibion iiek atamrefsh inglydoigagliveran, thedregtragdiof i cat i on

systens for r@é‘éﬁﬁ@h%@%ﬁ’éh @Qﬁed@&)@tWa@ﬂffa!t@dWt%@'hgﬁroﬁlo‘36ﬁ‘€6ry bad L b HerXi St
and t hat thes evol ve nedi ¢cal and 50|ﬁnt| ro tﬁgses 25Ther ef or e,

t he |nvent|18ﬂ§%ﬁlt§§ qféngévlu@é PPt ReSIYC 2R lﬁa ylgorrergeher al Formul a

I t he st f dth t t abl
Sl d or base addl BHTEPALOdRHAT oS SOPOS L FRaPEgP Ihy BB BT A
treat meldt othe arycotomeont fordnes thersemeshapintrinaoadichléy mcalbtelbleraeld offb@sd nventi on
al so rel atg asdd‘it%fn aﬁé’&ﬁ?ﬁt‘ﬁ@go]?&t%?g% %@ c}r% h'aﬁn&% éa‘?' rﬁ%c(:%%dmgi% t he

or y acce

st er eoi soneri c rnaceu cid or
base addit ithainygnten @ngse inghe Ulea,tmeetsortm@ve@twn of, ¢ @m pwéulamtrw@amtu aige any one

of ‘the diseasagioftit eAfdDRERIIRE! Alfan UR FAKIATRALBLTLERAON Q69972 -

26 - addition I'ts and the sol vat es thereof e treat nent or
prevent i on, 2ffsgt %&rtfﬁl%laﬁ%%i bﬁ/ﬁ’éea{l%%modw%}hﬁgff%ep %HOSE@F.I@ naditars of rent i oned

her ei nlggf or@GluR3, in pafieulany@itivcamogbsOmobdliRi@stHeeofhe use of a conpound
according to the general Formula (1), the stereoisoneric fornms thereof and
t he phar naceut i CHid presnc ayptatidnealscicthtesdo arcoh@senchﬂxdbtdlmosthd: pencetld t he

sol vat es thﬁ ‘Bﬁaz (1 e &Q%?lg&ﬂ%ﬂé"‘fb&% ?ne?éo Ji"&% Ll uﬂé?aélyh@&é)l tﬁé”‘%&?@”t or

preventlon | Sease COﬂ IOﬂ 1 one ore
The invent |erbaa¢ @cbiltrl@ witesnd thetshlvaigs éllmofaormh@anmua@ﬂé@wpn@tlm t he

general Forgdhidd ththd ﬁ%eﬁio%@@?h@clﬁ@ﬁé t?eafttﬂérﬁsptreb@ﬂtfoﬁf arﬁélﬂ)rﬁtlftﬁl control or
pharnaceutlcally acceptable acid 1 é&tlo salts and the. sol vates

t her eof2? forred’t‘%’@nr?éﬁttﬁréilftqfrVé“%‘Fs Iaeurf%agle%lﬁ@ PSYSiatyie, 1S?lid§§t%mat Withy one
of the di s eglsRnmae@istinetisn iennboRed iRdnéhpaeheha, the treatmehhér lﬁevamunds of

th t t b i nj st d f h
e B R BT S et B SRR oc B LR
her ei nbef ormodul&tbrs ofine@u®fS. t he utility of the conpounds of Fornula (n,

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

30  general Formula (1), the stereoisomeric forms thereof and the pharmaceutically
acceptable acid or base addition salts and the solvates thereof, or a pharmaceutical
composition according to the invention for the 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



met hod of treating warm bl ooded ani mal s, including humans, suffering from
any one of the diseases nentioned herei nbefore, and a nethod of preventing
i n war m bWoadad7adi7mal s, incl udi ng humans, any one of tRE€THPIEA®DT2
nent i oned herei nbefore. Said nmethods comnprise the admnistration, i.e. the
system c or topical 20 adm nistration, preferably oral adm nistration, of
a therapeutically effective anount of a conpound of Formula (1), a

stereoi sonmeric formthereof and a pharnaceutically acceptable addition salt

?L sol vatte ﬁlﬁlﬁﬁﬁDfmclﬁdln%\@htﬁthh qaaaeataiahmi Iﬁrevdnflﬁh uﬂwnt@hhymﬁd dherefore,
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et ment RO  fsepgtouBily eD8 ol Pl st e SRR B s

f‘ﬁg‘ les}teﬁ{: gﬁ f‘oﬁg fe%%’}ntv%'lo'nyalfof drf fagets'té{%fc%&%ﬁ‘ﬁd QC&%l@(t%Hﬁgg%s%?fﬁred;P? to
wi |1 recogninyentionaxr aaphamn@qcalpml taapdsyticaf fceendinggo dhpmmentn fohescPAlE of t he
present 5I nvia dl@ﬂuﬂe%f%%ecﬁ‘é%& fo?lﬁfefaﬂn?g &mre\;éﬂtlﬂgqﬁl @ﬁﬁufap?regtﬁfg X' ty of 30

the nd uR5 an at this ampunt varjes inter al dependi ng nthetype of
di sease, t HeOndisioadh e mamm. Brluding il the trortmens oF REVSRHEN ATvHeh Hul at i on,

agd the corugfetcteqrbrqihcﬂﬁta@dmtth@ﬁﬁuro@mﬁat@w effecaaf agagteﬂk nﬁtfdufé%ﬂsmﬁ@ Ee

adm ni stere t her.apeutl ¢c. a n or tr I.S Ses I n | C

At on BeTRE i AR B AP ketif Mol R 0¥t TR Rel oBeEH 1 pec
herei n, w |dlsdrelaeatte nrrompdumhacociasetoliic pasent iyveatiomdt @ pltkirmgc&biphly si ci an.
WO 2011/,073 P ) se is
one thalio re"g’ﬁ“ﬁg {OE gé)oirg{ng ?n Y%lﬁlzg;f of tﬁeatlfﬁ\&@%(]% n§ 3)a?t lr[rgé%?q}selg?rgl n the
range of 0.&cqdition laaonmqnalam luddngea heman. Ithe %eaﬁmﬁmt@rw‘@muom@f whichin t hese
treat ment Cﬁ%?ﬁ@&%dlﬂﬁ@d t%ﬁé&@&o&ﬂat@%ﬁéﬁ&i of 51?0@@6%%0&'1%@1]5)& will be

adm ni stered an effective therapeutic unt of about 0.01 ng/kg to
about 50 5 REIWY-BRBY 19\%‘?@?&““6 P%tF%‘bP’g? Myamngﬂsmf 0.01 g/ kg to about 25

ng/ kg body weig era rom out to 10 nog/ kg
oy vier ght - o Sy EF BraBTy G SR O RO B A TR AT kg Body
wei ght ,15evemvmnroa op rehemadekytidal compdsaticn e&cﬁlﬁmmbklge necrttafor theng/ kg body
wei ght, nor I d . ht. The
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condition oVhiché a?féeere&.OérfwhtﬁWérﬂyﬁé C pafremedy atprsa‘? Fa Oseﬁveoﬁ llgglsee bei ng
treated0 A medladrsff hGRASMENt may al so i nclude adm nistering the active
i ngredient on a regi nen of between one and four 15 intakes per day. In

t hese net hods of Wheeaheraventidreis cadpo urids tathe aselo hgcdropdund or ce@pddiden ar e
preferably re
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enhance the r glutamate, it is an advantage that the

pr esent?? netff‘?@géD Vi Q%éreéﬁ%@é‘ﬁé’g@%‘ff‘tﬁ%%@ a pIBRRIK PESMPPYEORKI | osteric
modul at or s g@komidguahe inRedtisshi Nng conpounds of Formula (1), enhance the
response of nd uR5 to agonists, it is understood that the present invention
extends to the tihgatticetdr, the nalﬁuto(ghoagaruja;bsyamdtrmsi)mmeas adsocidicd ovither s

25associ at e cti
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al | osteric apvthucataegion! aﬁd}pmlatﬁlmélﬁwdﬁﬁgu@bm(ﬁungmpfe Foebral defieity, in
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Wiile it is possible for the active ingredient to be




adm nistered alone, it is preferable to present it as a pharnaceuti cal
conposition. 5Accordingly, the invention also relates to a pharnmaceuti cal
conposi t iwo 2000MI8343i Ng a pharmaceutically accept abl e carcir@r2ao/odiruent

and, as active ingredient, a therapeutieglly effective amount of a conpound
according to the invention, in particular a conpound according to Fornul a
(1), a pharmaceutically acceptable salt thereof, a solvate thereof or a

st ereo chemcally isoneric formthereof. The carrier or 10diluent nust be

"accept abl econkilsioRs, rﬁ@ﬂﬁ@e clbcﬁh@mgr@méafeaducﬁe)%hﬁrphecoatlﬁ@fceIsﬁggt@ﬁbeent s of
t he corrposHLeon an eri us t,0 tugatrem pi ent s .t her eof
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t o For nul a fitdtinet tobaquogrodices, bicold 1] fenacdieptpatek. ecosaint, setldtercedfypnotiva, sol vat es

and the ste Jt? %gﬂg&;ﬂgﬁl Acﬁdoﬁ%%ﬁliagﬁlc ﬂ%ﬁr{?épc?sﬂgfeer?é %tv% alﬁln%ﬁﬁh!&gr Pto?ﬂs

conbi nati on Into rious ar nac 1cal forns
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al | conposi édnwwsw&@xh&)%m@alwdéﬁr(lﬁmtxfgrﬂe??ésklxn arqmlylbﬁls(ﬁaﬂ dl%rééx’s'ﬂs
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met hods weItFlgR%\%nWagﬁe Grinedesspinfipacipacuy eé%ﬁ%@é‘o En%éif‘rifﬁ HetYods such
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(18th ed., Mack eci a rt 8:
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bi nders, di |nt gratl n S anciwé e like in'the case of powders, pills,
capsul es a el P OtB?r ld8ase | n 35adni ni stration, oral

adm ni ration i ferre and tablets a apsu es . represent nost
Svant seous or de %@Aﬁéﬁm@ﬁap AT Sl R
carriers V@)tﬁ@ﬁflgrﬁﬁﬁaﬂgdﬁﬁﬁbﬁkﬁﬁlﬁélﬁﬁmleordé@ schiao&fawhve disstdgr,enpl oyed
For Par ent el oSRTRAS 1808, A%uEaL.Shaols g&ug& LoRRPPTI s€ steri e

water, at |eas arge er i’ r ent for exanple

surf act ants, 10 @ilrl. Y .I:é ttaél (e RCdi8Y-is b BERGH sRkHLIQR% for
exanpl e, be prGeréadrl)gé é "\ n&ﬁw le%%(szar?(%ler cols ?bsesﬁ@iﬁllsne sol u'?ei%on

gl ucose soI LR grpuat)ﬁ?b@teﬁﬁ%e ‘éﬁm@éi'rlY%Eer&‘?wll%thé%rea@éP@F?@nSChizt‘?j'f}é’@l abl e
suspensisonsdigg@icral so be prepared in which case appropriate liquid carriers,
suspendi ng agents and the |like may be enployed. Al so included are solid
form preparati onI&efdﬁ&ﬂy,ah@cénI&TaEMe@mtsystbﬂl disyniaris edubssdme-trélytebdfsomr use, to
liquid form Lons. 0si;t ;0 sui t abl Lcut aneous
admi ni strat |egeﬁ?e%a¢1 car%‘m]@? %algoﬁl(?lrflgl? Sy alCOholPae endenceeanceothpgwﬂﬁ% “Eihanci ng
agent and/ oxleahol psthiliaatsl éelwalrm |ahg>halgmdu¢edq13y¢lmﬁlaldmrdmmmwmmc h suitable
addi U ves  Ofc8enB@luttifiolyfhifll DRAABEAPLELARRpcEhES BERAL W HATadaL NOt

i ntroduce aegl gni ??caa tegﬂreterlﬁous ef f e “I'he skc?n }{g a%]itl ves may
facilit¥te Itlmtn@diﬁ‘fp%@pfﬁeamceﬁn% Wltbﬁréwglk |0ﬁ10é<hé?R§’F1 FhEY a%owerdpwﬁhdrﬁw
preparing the degi ositions. These osi tions dm ni stered
in various ways, 1§r€¥e§;ﬂ’ ly,4ac gengra H‘é‘isr?éfﬁteﬁ'a‘ﬁ ,eré*%;a%e?%’@ﬁ%v?ﬁ&erégle

oi ntment .  from the group of anorexia nervosa and bulimia nervosa.



151t is especially advantageous to fornul ate the aforenenti oned

phar maceuti cal conpositions in unit dosage formfor ease of adm nistration
and uni f ow@i2o/0834dosage. Unit dosage form as used her ePOTEPRE0H64962
physically discrete units suitable as upitary dosages, each unit containing
a predeterm ned quantity of active ingredient calculated to produce the
desired therapeutic effect in association with the required 20
pharmaceutical carrier. Exanples of such unit dosage fornms are tablets

(including scor eptefiattPaheeert@bh@tsys sysepsdibcrder iPh nlodd dMYERkelpask Bb
waf ers, suppositori

s, .inj.ectabl.e | utjons or.suspensions and.the |ike,
hnd - sear eoubearaial SFiots Ml don e T loinid it i RR CHHSTRMAT 0B di ng t o
t he i nvent i disprdere majoaldeyressiva disat eradndesubyapotindised ploadnisoeddri cal
conpositions conprising aid conpounds for oral 25adm nistration are
especi al | y advankratgeahly.the central neyveussstemalisoiierng mighmesol ubi l ity and/ or
the stability of the conpounds of Formula (1) in pharnmaceutical
conposi tii ons, i tPrekrae theicentieheayers Sb’é)te@réw%gﬁfds CPIEPSYHPT §cy8lsHdext ri ns or
their deri v@tdrd@Sselected Bk tHeWréiip YgthershaddatincsmRsdivd &piRPs e g@ﬁét?@l_%ar |A| ns,

extrin. so

e.g. 2-hydroxypropyl-13-cyclodextrin or sulfobutyl-13-cyclo ]
3000- 2ol 3 ereN ERR CLCTY B BT Nl PRIRSES et B SR rr e
stability ofpilepsy wohpowitdsutanpairtemaficondchasnasv,anfantle spasnp)apigseut i cal

conpositions. . .. .The and frequency of adm nistration
depends on Ifaﬁtéahpsacrof“il%uu’%I?&(%gl%rrp%%ﬁ%gg?pﬂfggsryﬁul a (1) used, the particular

condi ti bei ng , i t LELon  bei t he
age, Well(bg ht , sexl?lrege%bggtth%%(tﬁ g%e?g%#&sgﬁt%mgdgﬁogggﬂg%t{%/ngllﬁga Egigg%%eg?‘%tﬁgx of
the parti CLFil%ﬂrdgati ent as well as other nmedication the individual may be
WO 2011/ 073347PCT/ FP 10/ 069972 - 30 - tak(ii,ng, as is well ,knome\iﬁg t hose
skilled in the areferablyithessgireneryQus; systep eiderihacoguinge Sipqrdet selrstedai | y
amount may fiemltenabep oddcliried, sabeshcdanirdd persting beliries plrAratiffdchleatid r eat ed

subj ect and/ or ding on the evaluation of.the physician escrihbing the
comounde oA RETCTENE dBReh GO RLRE AR i B%. PR (f PEREkLRY
adm ni sltSr atdissase, tdameptivao the ddelicondr'sappg osbhstdnoa-inductd poriptingderiendimadd 05 t o

99 % by wei eferabli¥hfomO0.1 to 70 % by weight, nore preferably from
0.1 to 50 &?E%“%@?g{ﬁ”” i ﬁ?e'active ingredient, and, from1l to 99.95 % by

vei ght , pref er abhyink MO ROs fentRthed a¥BRY tietGthent B 5hiRpRFSiL4HdYd i@ 50 to
99.9 % by weight of a pharmaceutically acceptable carrier, all percentages
bei ng based®RT PHECUlR: BIPIrtads ght  of the conposition. ~ The anmpunt of a
b oduce a i ngl oNtgesh 1ho PR RIIoG &7 PrdRpende Spon ehePar SRSt rieat ea
the martal i BisosipesaiDEV-T8Ndf thae\peridan Puy criatrio desafatodproviddsradiagostitonever ,
as a gener aﬂooﬂfd}r ﬂl%’i@‘ﬂfffc@ﬂ?(}neoﬂﬂé b 9&%@%8&%&%&&&8%\%@%&% ‘3%111%&‘%} ftgpent
invention can, Tor l5exanple, pre eraﬁy contal n between B._ ng to about
1000 ng of witkrcergnizecheiciiomative ngmeyrcddtetics.awselagics.dod elassifipatonesesicns def t o

about 500 nEyrddo BR4I18nR Y @idi 8 MBI dersdRSE 1 Hed HRRIVEER, dnd Bat Be@RYIve 3G M.
Even nore preferfred unit_ dose is between 1 ng to about 100 ng. Such unit

. d t
doses can bBCHEH AT selentElis PIBEESEhan once a day, for exanple, 2, 3, 4, 5 or

6 tinmes, a day, t ef er abl or 2 tjmes per day, ,so that the total
Gosage B0 for a bisrhlgredht ticatiph opRatige aoribid Codits e e sfihbr ko
wei ght of skdjmaét (Ipehe stdrbisositriatiran.thdepf @fdahe phardasageaily a@epthbleacabout
LS g per ka0l giio LS 4Bl AR oRBI ALY RETAL I0fe (ARG ISR E RN
extend for a nunber _onf weeks or MONthS, ~and i N SOME Cases, yedars. Tt w ||
be under st obskas¢sanenined he¢rginbefeee.speci fi ¢ dose | evel for any particul ar
patient will depend on a variety of factors including the activity of the
25speci fi ¢ conpolidingersionyad, reldies tageconnoupd wesayhing todiregonrrah Earmala (Bex and
di et of3qt hethi Rebr¥didoiakrib Ebimgs thiceatfedd th@ﬁh&ﬂrﬂ@eﬂﬁ@hlfﬂéﬁc@ b A8UTH Bk Bhsat | on;
t hat . have .pr evi.ousl Iéeen m, ni st er ed,;

the rate of excretion; other drug . d
and the. sevERED S i ey IS aot0 be2E dlarndr PRIy HEEARy eadbrche |
under st ood tayntidnod dcreinbsforé.l in the area. A typical dosage can be one 1 ng

to about 100 ng tablet or 1 ng to about 300
The invention also relates to a compound according to the general Formula (1),

the stercoisomeric forms thereof and the pharmaceutically acceptable acid or base



30ng taken once a day, or, nmultiple times per day, or one tine-rel ease
capsul e or tablet taken once a day and containing a proportionally higher
cont ent oWoOaett/ore347ngredi ent. The tine-rel ease effect caoThP2a@biedoned by
capsul e materials that dissolve at dlff% gent pH val ues, by capsul es that
rel ease slowy by osnotic pressure, y any ot her known neans of
controlled release. WD 2011/073347PCT/ EP2010/ 069972 -31 - It can be
necessary to use dosages outside these ranges in sone cases as wll be

alppar ent t oaddR@esadkidnki e isolvihiee tﬁé’rbofklﬁw iHéetﬁreatm&nt:Air metv@tiohhat pirtieular
clinician or i.Gi a now how a en to start, interrupt,
adj ust, or ?%#W@ a?QgWH§¥ 6@1‘ﬁ“%gﬁfﬁﬁﬁ?P%ﬁﬁﬁF?ﬁq?ﬁhlV|dual patlent
response. SAs al"fl(i:'\e %%J[{W tél%'%iat& If'o tﬂe %ntflaogorﬁé]o Rd" c&td? to tthg eperal
phar maceutical co §'CdCCor gn 5he

i nvention ali‘mnm&ve(lbﬁhermm@oaomem drragsthfi:rnofim th¢ eharrr@n@utlcgﬂzeewpiabh acid
control 5 angly,Qr Q&dn%h saltk ah?f MO Qfler&?l k‘or%e HlaAEASER OF 2 mBMEAhEATS: T O

whi ch conpounds of Fornu or t e ot drugs. may have utility as well
as to the ube Hf:at@aeth 0§ emﬁfﬁmqnt |0c§na11‘3()r0n£eh@ ndsuiessr eorsitionsaerngigngcht . 10
The use of mwghbdooNMposition for the manufacture of a nedicanent in the
treatnent, prevention, control, anelioration or reduction of risk of

di seases or condflid mwsnticar alwrahtegmmWMSofm‘ cd?ﬁpdnmkieacébﬁdmgrtot the gehmr
drugs may hl%vrglu&] Iii @é’ stelseo 01%1&1 ?or;n% rg(t)te §heﬁ¥n%[§%uq}caflma{cecréfnfa8f% a%l 0
relates to a conbifid a compoun accor Sent rnvention
and a ni@ uRS test hddtier $a¢tsagd>mesiolva’r¢séh¢rc@& éqnthqmanvf@.ntmrmf ainsdicrrabritfes to
such a conbeh@%at%niefanﬁ%%%t@ FBRALLL Rt F SroRFERENordifYBc! On al s

relates to a product conprising (a) a conpound accor |ng to the present

invention, a phamaae&ﬁf)mﬁ@kldf ﬁ@clﬁeie@bh@veﬁabﬁ chﬂecfeeﬁ’cimﬁ'ist@%e@% vadBmhRer eof
as a conbi ne pre ar at for

and (b) a ort hoster.i c _agoni st n

si mul taneoﬁe@)&ar%ﬂ& fofe fife HHREINL L PrEVETHEO b airehie o S GFedBiFOn of
a condi t i onmenticacdraensaibeforeic! udi ng a 20 human, such as for exanple a
condition nmentioned hereinbefore, the treatnent or prevention of which is
af f ect eld or f acilni viatvedf thy utithiey o thoomdpdatdsrof Iefriredd (I0f thed RS oaldedst eri ¢
nodul at ors tlﬁ}%a{;, t

di fferent Lo %?ttlleg alf ?}’H"Iﬁ%if Iag%%ag?ﬁn&h%lg% hﬁfﬂaﬁs %Mlﬁ%%ghaﬁghgne
singl e prep g@ |d€§ﬁa&e§)@éftnﬁéﬁed/\mfﬁlnb¢f8¥%@@@tm@hp‘li 9f atedém%bmewwrbioeﬁ%d or
di luents, ofihREYinfRYindIRARRs, RAYBHESLIM diRads HRAAbAIENREIBRAHRL | on toget her
W th phar maceutical |y acceptable carriers or dil uents. The foll ow ng

exanpl es are i ntsuidegcthods | éd-ﬂﬁiirfsat aleblatimﬁlﬁﬁtratt@n] I8, tthbh@yﬁﬁﬁi]ae o@ftotphﬁl
present, i nvent.i o

1
P oo oo, " SRt ta oy e Rt disn. ofaterpeuiely siE R Rh ot ti ng
Exanpl es. Uningesndtdfe Fuingda nd), ed steaddisostearct farg mhetrenti alds anplemaebduaicaléd f r om

conmer oi al RUBRLUET Mcsh BRI NRN! dHCENR! Pl bbeald o ﬁ?Hﬁfcﬁid%%Lt er

the term’ m p. neans tl ng pol nt nmeans tetrahy UI’ an

means di met!Wmdnsy mami de, ° DCM rreans di chl or onet hane, ACN nmeans
2011/ 073347PCT/ EP2010/ 069972 - 32 - tonitrile c
ethyl acetate, - ALtYPOfRedhS ¥catipR aé%?. ?ateSEfqm aﬁ%gﬁ%ﬁwenﬁ%@ﬁ/ﬂmans

met handls.  treatment of any one of the diseases mentioned hereinbefore comprising administering
a therapeutically effective amount of a compound according to the invention to a
patient in need thereof.
One skilled in the art will recognize that a therapeutically effective amount of
the PAMs of the present invention is the amount sufficient to modulate the activity of
30  the mGluRS5 and that this amount varies inter alia, depending on the type of disease, the
concentration of the compound in the therapeutic formulation, and the condition of the
patient. Generally, an amount of PAM to be administered as a therapeutic agent for
treating diseases in which modulation of the mGIluRS5 is beneficial, such as the
disorders described herein, will be determined on a case by case by an attending

35  physician.



M crowave assisted reactions were perforned in a single-node reactor:
InitiatorTM Si xty EXP m crowave reactor (Biotage AB), or in a nultinode
react or: Wbheno@VvbsiH SLabstation (M| estone, Inc.). PCTHIPR0 10 Ayer72
chromat ography (TLC) was carried out on,silica gel 60 F254 plates (Merck)
usi ng reagent grade solvents. Open colum chromat ography was perfornmed on
silica gel, particle size 60 A, nesh = 230-400 (Merck) using standard
techni ques. Automated flash col unm chronmat ography was performnmed using

r _eady-l t5 0;18 onnectGdeant i sﬁlﬁ@‘&lg fdb@dnsl\dallreqhat &mlisrihlfagwrﬁéntﬁdtibh%& Ft)ﬁl@PAM)afA }: ILZ Isa
Sl ze - am ( nor | se | S a S col,umms on r
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Al Prepar df'o obtaof thesit tecamadniadomcdntrfdiond, Apatiext ir eeedfof treatment likely will be

2-am no-5, 6-di. i ~7- I

br oni de (2%“33}1%5%8%?}56?‘%%‘8‘5 gi%‘é’?k?ﬁ%ﬁ?ﬁ%%%%&%@&%é /féqg,‘?‘%@ I ol )
in ACN (250mgikp bads Weeghtauclarabdotommbout hBLmeg/Rihte aberci wa/ksi badurvecights t hen
e ool olE PRARSE. HOM ARk POUT SAghdl @ Bbd)adahifhl Mody! weleht, ROE: |
(Na2504) , erPfeéarbisa fegre 4ot é)oqlvéiﬂgk@(s%vaabﬁé}'? a?t-%dn%g \/ﬁ%ﬁ)\é\ﬁowﬁggﬁli BNl 1eTH g
| o | L e o e o ure
PE D uSa ontonf SR a0 o RBIRDY MaTutl TR IERL & bt bedyai B¢l 55 5e
rrrmll)87i lr56)80aprbs:mt titeten‘_amhlafiﬂoi @éer(efdQ@ Iy anvalse wﬂ/edng\tedieonwﬁut 'dciisnieqilili@i (B83. 38
g, . g | s A10] - g nge
% 1o 3o Wloke BARLAMLAR SREPHAN of BGubE BT ARAEIREISUILE Jaly b 00
reaction mibarigudangespows!, 2 ot 3 npai Etppg th/age 90¢ ponditym of the resientt o

warm to roofpdt@epaF Rl F Aisdiftr bR QiSNVRIM S tréMeP O naiBhol DF RGNt TRE J1&s1 due
t hus obtai ned was ,di.ssol.ved i n AcOEt eglgenélwashed W th 0. The orggnﬁoc | ayer

was separ at'8eiudy RARINIREBEEN achye) ngr 8§ HeSEsP\RInbetseh8Paad PR vacuo
to yielld 30ingukc55%) daf. Mmackedecmethods e dicat@et thradomprundsed cordihdeo fext

gt ep wi thouf,  LHLLNGE pr@fably BuRRd FIGR! SartiSsioh’ SRAALHBY Rirel b5 wed! ate
suitable pharmaceutical formulations are prepared by known procedures using well

known and readily available ingredients.

Because such positive allosteric modulators of mGluRS, including compounds
20  of Formula (1), enhance the response of mGluRS5 to glutamate, it is an advantage that

the present methods utilize endogenous glutamate.

Because positive allosteric modulators of mGluRS, including compounds of
Formula (I), enhance the response of mGIuRS to agonists, it is understood that the
present invention extends to the treatment of neurological and psychiatric disorders
25  associated with glutamate dysfunction, such as for example those mentioned
hereinbefore, by administering an effective amount of a positive allosteric modulator of
mGluRS3, including compounds of Formula (I), in combination with an mGluR5

agonist.

The compounds of the present invention may be utilized in combination with
30  one or more other drugs in the treatment, prevention, control, amelioration, or reduction
of risk of diseases or conditions for which compounds of Formula (I) or the other drugs
may have utility, where the combination of the drugs together are safer or more

effective than either drug alone.

35  Pharmaceutical compositions



A mxture of internediate 2 (25 g, 85.6 mol), thiourea (6.5 g, 85.6 mmol)
and NaHC®3 (7.2 g, 85.6 mmpl) in EtOH (400 nL) was heated at 80C for 2.5
hours. ThwOR01wEasri on m xture was then cool ed to room PerFEPe@ELO®7ANd t he
solids were filtered off The filtrate \L\?E_evaporated in vacuo to give a
residue that was crystallized in EtOH e yellow crystal s thus obtained
were filtered off and dried to yield 15 g (66% of internediate 3. 15
Exanple A4 Preparation of intermediate 4 0 S--..._A NH H2N-( | N HCL A

solution of i ntﬂfermaseat BlV&lt(oh@l@. r551d6s mm&o)suioms aorddv&x&ahﬂg boftedingHCL in

1, 4- di oxane éloo % d ttl rre C{J ]ggn r ]g 21 nutes. The
sol vent  wasliSapdR Ash PROAALST B AR Te5H0L bame ook B ate 4 as a
yel | ow powddisordtris dhscndsd bisreh. Whltehelsrpexslblstfm]ahwad:thmungrbdmentherbepuri fication.

2011/ 07534 7O F S0P bb0gs 5 o EIEENGL & 3 anarputical composton o,

caref ul I5 atieroddinglyt the imjoxtion alseyaates tma M@ﬂmgcquwg@p@mmgars ceypligng an) . The

reaction mﬁiﬁ%@ceﬂ’ﬁ@alfy%&é}ﬁ&blé&érﬁéﬁ&r cﬁfueﬁ%‘@[‘ ﬁsea[EH% ﬁ{g%cﬁ‘erftoa[ 48 hours. The
m xture was. poured ]:k?tf crushed i ce and ﬁccgr ted iol uti on of NaHCO3 was

added untiIth F%@%’Ha ?FélV%F’&PP‘cﬂfav@@P%B © P8 IREHIkeRi pitate 5
was filter qchf@dlﬂaraami)nmh@dcwrdlhg tdQEoraﬁﬂh (qm; %harrﬁiteuﬁ@ﬂliydtcm‘tﬂh’ satd in the

T = di d i h
next Step witkabe oRcarefi T aRsh By g Ao Bl Ty BRfge
i nt er meldi at @luenOmug®A ¢ mocpmbé”@mtherst:memfdblemg@omp@ﬁblg w1319th80ﬁnnin)gred¢ampqoer
(11) brom d@ftﬁégéﬁ\ﬁo( bodl%gg%%t H%@Je)loﬁm &*ﬂéﬁks&e&b%fosooxy butane (6.8 g,

58. 35 mml) ) was stlrre omtenperaturefor 1.5 hours.
The sol vent wasTiRV@RHoah&hdcOrdtACdQhe 1n$@@c16ne§d cdleﬂ‘%ﬁe 9(%1 gl was

' od. ( Na2 SHPLATTY PIOBHE e Ao 23&%&?&w o e 3@3 o8 Grers s g
15(55% of thekerdverdmicellBisbmatic Vs iseebl or d0yaub@stp 8t embhithuherkof t her
purifi Cl%t | Or?lay be formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed for
systemically administering drugs.

The pharmaceutical compositions of this invention may be prepared by any

methods well known in the art of pharmacy, for example, using methods such as those

20 described in Gennaro et al. Remington’s Pharmaceutical Sciences (18" ed., Mack
Publishing Company, 1990, see especially Part 8: Pharmaceutical preparations and
their Manufacture). To prepare the pharmaceutical compositions of this invention, an
effective amount of the particular compound, optionally in salt form, as the active
ingredient is combined in intimate admixture with a pharmaceutically acceptable

25  carrier or diluent, which carrier or diluent may take a wide variety 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, percutancously, by parenteral injection or by inhalation.
For example, in preparing the compositions in oral dosage form, any of the usual

30  pharmaceutical media 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, elixirs, emulsions and solutions; or solid carriers such as, for
example, starches, sugars, kaolin, diluents, lubricants, binders, disintegrating agents
and the like in the case of powders, pills, capsules and tablets. Because of the ease in

35  administration, oral administration is preferred, and tablets and capsules represent the

most advantageous oral dosage unit forms in which case solid pharmaceutical carriers



Exanpl e A7 Preparation of internediate 7 0 A mxture of internediate 5
(20 g, 109 mmol), copper (I1) bromde (24 g, 107 nmmol) and

3- et hyl -worntwwosaoxy- butane ( 33.5 g, 286 mmol) i n ACNPCZAP20m)699d% heat ed
at 20 80C for 1 hour. The reaction m xtype was then cooled to room
tenperature and poured into a 10% solution of HCL. The m xture was
extracted with DCM and the organic | ayer was separated, dried (Na2SO4),
filtered and the sol vent evaporated in vacuo to yield 23 g (87% of

i nt er nedi atge ébvibasly vaploys@dFbinpdrfiRedEddmSols BRI nW thd@ditieil WHIL A Pedhpriseat i on.

25 Exanple A8. Preparation of internediate .8
2011/ 073347FCTF Eﬁ%ﬁﬁ%ﬁ’é@’é‘?‘? g¢ D3, tilouéi? ﬁa‘herdn%%g\gﬁsoﬁr gyample surfactants, to
3- br ono- 5- fdidieslopyity, dnayebe(ibeclgded 8ngectabizl splutions, fet dxwahspid, ylagdetpyépenal i03. 359,
34 mvol) a er. (1), ] adi : )i 0] - F (45
1) and tr 1 S G PRkl ol BNl dhufbn, DB Wb o o Tl U RIS ben) 5
(0.48 g5 0.@ecasapelptiomhsqotaie Suspenyions rey agdesuenaredtinavhielberset enper at ur e
resi due T L I e, G T o
_ .was purifi y S u graphy. (silica;
petrol eum elpﬁ]ég? @@E?II%HEPfeﬁ%@lwéél?%t &t lmea@?ﬂl Brhé REVRIdotosty E%f%end t he
sol vent wasuseyv@pRfuat dmipicpaddtions.t h the ebilposiforg stiktd¥y fafpetduttesmdi ate 8 as a
brown oil. 1({)Ex n@l etA9 Pregﬁrat'on of.internedi.ate.9 . To a S(ﬁl ution of
4-f1 uor oani 19N 15%& o the carries PPHOAR) S0 PRSI A1) CRRZLC A ARt 8RR @
acryl atld ( 1®ut8ble meftiridtzes optnwially combingil xtithr sitabls agditivesed aay n8@@ fnor 18
hours in a 1 ] . ald - \nar room
tenper at ur o P {ReH R, o e DERRYCAAD Bt Kbl e L S Al B i el By
sol uti on ofthnsbicoSadddditivenman daciatettheedraigisiation CGRE skinanglogaiey &¢l ayer was
separat ed, ghpRbfok Prpaify thefdebit&F @RRRIohH eTRAL ¢eMbodNARAAAL R 1 n vacuo.
The residue was. Pu?rd/ e 11t])% flash col um chromaat%@?ra%g{ g3| lica;, AcOEt in
Hept ane 0/ 16MESICI%) GOFTOHHE e Sr @Y A RRIITBHP R & YIOBE B dHRment.
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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
dosages, cach unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required

20  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 thercof.

Since the compounds according to the invention are orally administrable
compounds, pharmaceutical compositions comprising aid compounds for oral

25  administration are especially advantageous.

In order to enhance the solubility and/or the stability of the compounds of
Formula (I) in pharmaceutical compositions, it can be advantageous to employ a-, - or
y—cyclodextrins or their derivatives, in particular hydroxyalkyl substituted
cyclodextrins, e.g. 2-hydroxypropyl-B-cyclodextrin or sulfobutyl-p-cyclodextrin. Also
30  co-solvents such as alcohols may improve the solubility and/or the stability of the

compounds according to the invention in pharmaceutical compositions.

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

35  condition of the particular patient as well as other medication the individual may be



To a solution of internediate 9 (10 g, 47.34 nmol) in DCM (10 nL), ethyl

mal onyl chloride (7.88 nL, 61.54 nmol) and N, N-dii sopropyl et hyl am ne (16. 49
m., 94. 6dwonnilo7swmre added. The mixture was stirred at POOMPR@0PeI9at ure for
1 hour and then diluted with further DChNpand washed with a saturated
solution of NH4ACL. The organic 5l ayer was separated, dried (Na2SO4),
filtered and the sol vent evaporated in vacuo. The crude product was
purified by flash colum chronmat ography (silica; AcOEt in Heptane 0/100 to

20/ 80) . Thetala%gll erlsaglwf(e%ﬁbmm@th@@é skit&l inend ?ﬁf amdhetrﬁaresallyeﬂai@ntewaal@mat ed in
vacuo to VA ernedi ate an,.orange ol

Al Pr epar%ﬁ%ﬁe e S St e N R D (6.

g, 19.27 mmdated subpcldiit/maleptiding af the@dalumicat dfaké pleysiciarGiOsdribing tBO ni,

38.55 mml) %ﬁ 16 hours. The solvent was evaporated in
vacuo and t ré@%l%%f;tﬁgé&{angﬁltgmﬁtl ohed between AcOEt and H20. The aqueous

| ayer was separ %g%rdﬁlgo%ﬁé Fibabyr durhnfichisRlitd hRfnaddlLhionApdudRext r act od

with DCM The org separated, drie |tered and the

sol vent  ev ajSRAISE dronh0 93&89 %bwéngat prefeeblyoforp ). 1. tﬁﬂ@r@d.%ﬁl@ta@%?s ed in

28>1<t1 / 8t7 224 hrifeedbly ggmd utd 571(2% wbﬂ‘ghp@ﬁth@actwe\lﬁ%redlem and, from 1 to 99.95 %

it er mech at B ASERE RGO i 30 4 2P mBl e peTH R B g PO %

m xture of We@kighoft: pHaymaredtiéfy debéptablartyrriva sl pricentegesdici@dfasédon s hours.

The reagfi ofi.x &%ggg%%?g]é%qgo MSO4), filtered and the sol vent evaporated
I :

in vacuo to yie Sinternediate 12 used in next step w thout

any further pu“fﬁ&ﬁﬁd R of %&@&d@%mﬁﬁﬁgﬂﬂﬁéﬂc‘éﬂbQBoﬂlﬂffn?& M'aaéa?ne]r3 F To

a solution of interne ate at 0C, N
br ono succP#cHlde p(%iuzegsmg ﬁgﬁo@)‘mw& Va%&@end%um%hatd@ewﬁe@tqdr red at

0C for 30 1@e Eﬁaﬂuﬁﬁﬁn@p@blésh@n@mle\paﬂicuﬁvme @Tgﬁiminﬁlstl\éﬁﬁhlq{(&@e%t ealsd 7.749
(>1009% of |nte |at out any. furth

xt ste WI
a1 11 wati ofRete] Edhs St ehia uBF Spp dpriBi e gt ph e 2Relny b for
t hi our eld ( lexhmple, prfé8blyroohipiraldween 0.1 mg to about 1000 mg of the active compound.

A preferred unit dose is between 1 mg to about 500 mg. A more preferred unit dose is
between 1 mg to about 300 mg. Even more preferred unit dose is between 1 mg to
about 100 mg. Such unit doses can be administered more than once a day, for example,
2, 3,4, 5or 6 times a day, but preferably 1 or 2 times per day, so that the total dosage

20  for a 70 kg adult is in the range of 0.001 to about 15 mg per kg weight of subject per
administration. A preferred dosage is 0.01 to about 1.5 mg per kg weight of subject per
administration, and such therapy can extend for a number of weeks or months, and in
some cases, years. It will be understood, however, that the specific dose level for any
particular patient will depend on a variety of factors including the activity of the

25  specific compound employed; the age, body weight, general health, sex and diet of the
individual being treated; the time and route of administration; the rate of excretion;
other drugs that have previously been administered; and the severity of the particular

disease undergoing therapy, as is well understood by those of skill in the area.

A typical dosage can be one 1 mg to about 100 mg tablet or 1 mg to about 300
30  mg taken once a day, or, multiple times per day, or one time-release capsule or tablet
taken once a day and containing a proportionally higher content of active ingredient.
The time-release effect can be obtained by capsule materials that dissolve at different
pH values, by capsules that release slowly by osmotic pressure, or by any other known

means of controlled release.



15 NaHCO3 (1.22 g, 14.48 mmol) in ethanol (60 nL) was heated at 80C for 1
hour. The reaction m xture was then cooled to roomtenperature and the

sol ids wewe 2bild7as4ed of f. The filtrate was concentrat ed PUMGPROAGAM t O
yield 3.1 g (81% of internediate 14 ugﬁg_i n next step wi thout any further
purification. WD 2011/073347PCT/ EP2010/069972 - 38 - Exanpl e Al5
Preparation of internmediate 15 F A m xture of internediate 14 (3 g, 11.39
mmol ), copper (I1) bronmide (3.05 g, 13.67 nml) and

3-nmet hyl - 1-ni troﬁ@&i(yeﬁé&@@@ltb we aoiﬁlges d&s@@tlﬁﬁ@ﬂahgésﬁné&ﬂe(cg&s At wines

t d at t th
e o g R e R SR RSt e
AcCEt and HaGsicnevitikgani low ayewhaets ssepartated, adjust ao t¢Na2BOd)erafyiiht er ed

and the sol residue was purified by flash
col um chr oér/?gl éﬁgﬁﬁ’%?&(ﬁ?ﬂh&p\éﬁgﬁ?&ﬁ e‘Hept ane 0/100 to 30/70). The

desired of ract | Ongs YRk @y GRIBALE heARLdf ROIMERL %o PYRRARALEHALN vacuo o
y|eId129(32% of Kermalate 15 asa B. Preparation of

the final cOWROSHEs cmrfﬂmét CONROyA %&cpﬁ#&n&)qo t%%@%rmap Qe Or Mp§E 5
sol ution Ofothéﬁ(ﬁ'ﬁg’@?ldltﬂé@ealméﬁt @fent&n8&mlme1@maﬁl@qeau&laﬁafhaq@ﬂ g,

19.7 I d 2.98
20" 55 ol )T e i ieoupds el rpums Bt el R 1 -
bi s(di phenyltphpsphictey foethe ugsamfe;}ldhahbmpmsmm foa dheundu f3ct (.o agneddca?ebnt. Mol ) .
The reag | Oﬁhﬁq&séto‘f'é&ch%éonfn&&s{t{oﬁ%%er fnllﬁ)étufrg{) dthQ‘dﬁﬁeﬁ{’lﬁ% t‘?ea%&{tOgen

at nosphere € react €n Ccoo erature and
t he vol ati | wsvention, w@ntpb recberation guredoctiontd r@k@&élsmsoﬁgt@on@a@n@ufnn fied by

flash col umhleﬂe&%&%@%@hwn&ﬁsgn)lok%otm%tdh@gs GHID RhReKiiACGSRo1: 2) . The

desired fractions were collected and the solvent s .evaporated in vacuo to
y| eld 1.2 gtomiyop! g PippiAd O 2logriates 1948 \Qﬂ corgpgnd) 6 _ppm
. 28 (qui n, acdsi@ing tbizhe grebdnt indert@or 4nd dm@l@ﬂ‘ﬁrthd’stdﬂ)c,agBmlﬁ THeprdset 1 Hz, 2
o ey b g B el isive: TSI ompound 2
invention also relates to a product comprising (a) a compound according to the present
invention, a pharmaceutically acceptable salt thereof or a solvate thereof, and (b) a
mGluRS5 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
20  human, such as for example a condition mentioned hereinbefore, the treatment or
prevention of which is affected or facilitated by the neuromodulatory effect of mGluRS
allosteric modulators, in particular positive mGIluRS5 allosteric 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
25  cach be present in a separate preparation together with pharmaceutically acceptable

carriers or diluents.

The following examples are intended to illustrate but not to limit the scope of the

present invention.

30
Experimental Part
Several methods for preparing the compounds of this invention are illustrated in
the following Examples. Unless otherwise noted, all starting materials were obtained
from commercial suppliers and used without further purification.
35 Hereinafter, the term ‘m.p.” means melting point, ‘THF’ means tetrahydrofuran,

‘DMF’ means dimethylformamide, ‘DCM’ means dichloromethane, ‘ACN’ means



FO To a solution of internediate 1(0.2 g, 0.86 nmol), internediate 8 (0.25
g, 1.29 mmol ), copper (I) iodide (0.006 g, 0.034 mvol) and PdCl12( PPh3) 2
(0.012 g,wO0.20uid783¥01 ) in THF (8 L) at room t enper at ur e PAAEPAUAOMI72

t et rabutyl anmoni um fluoride (2.58 nl, 532.58 nmol; 1M solution in THF)
under a nitrogen atnosphere. The reaction m xture was stirred at room
tenperature for 14 hours then concentrated in vacuo. The crude product was
puri fied by flash colum chromat ography (silica; petrol eum et her/ AcOEt

5:1). The dgsion@eld F/&@(‘)E@ﬂﬁeaﬂ@étﬁyl@@éth‘c@C‘M@@}Hﬁﬁedn@@c@ma‘éﬁmEt\@{S By@por at ed

in vacuo to yield ound2 015ng, 43% vyield) as a yellow solid.1H NWVR
(SOOW(ﬁ%‘E’@;%@'{B 'n, J=6.4 Hz, 2H),250-272(m2H)

I%Ij 048( 163 ‘(Jggl uzro Vi%f_%_gtb%}(reac?lloggdfré] fgrefogr?eaq ?hoérgl‘ 510 1e-1Jho|&g reagtog I%B 01i_
sol ution ofSIPit‘ytEXHmpm’@VS rQa@tcsa‘Bg)tagboAmar)m apméhmbé@ettayloeanc(rQS‘ﬁNQH 20

mol ) 1%andLatHs{aﬁBﬁ'gl{/lﬁ€§t8ﬁ‘e (. p 9. 45 mmol) in 1,4-dioxane (50 nL) at room
tenperature were adde T

[1,1"-Dbi s(di phenyhiph Pféhﬂwdaft eyl &h%@@lt'o’q%ﬂ%ﬁ(éélbo(fﬁzsli’pleﬁes

mmol ) and c¢ er. (1) i odide der a nitrogen atnos here
The react i O@W%F&WF@ %&enggﬁaﬁ? éﬁva& Srenbdm i ina Rghenty S el

at nosphere, s1hb@gek;(pralrtﬁa@lets®zer 6@ A, tresghet aBOMGOa(Mercb)mﬁmg Stﬁhéﬁidltﬂclﬂl&?@w@ The
resulting resi n .2

resul 100 ¢ SR8 LAY S SR8 ?Vasap RSty talPeoedlRe
evapor altled qamtrxﬂ@cﬂﬁfomTN@rw edérpgddusiticags!, particid side b§-40 Lasrﬁn@tmmeu mphase
chr omat ogr acﬂE}%séb‘ilf I §Pco | ARAS a%em@f BELARE AH g}gteln f@mlArhlen TRRSuAGR! T €d
fractions were collected and the solvent was evaporated in vacuo to yield
conmpound 3 (0.7 g, 30%yield) as a brown solid.1H NVR (400 MHz, DVBO d6) 6
ppm 3. 00 (tA. pmga@tlﬁzoftgem@m%aﬁt&o (td, J=7.0, 2.5 Hz, 2 H), 7.44 - 7.57
(m 3 H, 7.63 - 72 (m 2 H, 807 (br. s., 1 H. W

2011/ 073347%@%10/ 069972 - 40 - Exanple B4 Preparation of conpound 4
0 A m xt ur ProparetiorpafiingriBedifted5 g, 0.98 mmol ), nethyl iodide (0.84 g, 5.9
mol ) and cesium carchbonate (1.9 g, 5.9 mmol) in ACN (50 nL) was stirred at
80C over ni ght. 'Evhe eaction m xture was then cooled to roomtenperature and
concentr at eg_% . The 5crude product was purified by reverse phase
HPLC (gr adi €h 1: 0. 1% TFA in ACN/ 0.1% TFA in H20). The desired
fracti ons were &bl ected, washed with NaHCOB8 (aqueous saturated sol ution)

and extrsact £anivivho AT Ghino-3, b&ilmﬁr&mﬁb&x@m@mmm& (@cg Sl 1B&firfo frdo‘pﬁer

Eglgzgmn% 1@ ere%ﬁ@%&#}ﬁ SOl ea’tﬁﬂﬂg&ffd Lo V ez(t'gfzy mpound 4

3.09
(t, 10J=7. 2A€EN, (220 HL,) v&asbidated ,at 8109@ far Hhpur2 Thi) reaé’uatﬁrmxtl?re?)&s(tmn ®ol¢)d to7. 67

(d, J=6.8 %omztellﬂ})era]r:tffggi?d fo&éd into a 10% solution of HCI. The mixture was extracted
with DCM and the organic layer was separated, dried (Na,SOy), filtered and the solvent

20 evaporated in vacuo to yield 19.6 g (75%) of intermediate 1 that was used in the next
step without further purification.

Example A2
Preparation of intermediate 2

Br O
O%
0 N—{j
To a mixture of 2,4-dioxo-piperidine-1-carboxylic acid fert-butyl ester (40 g, 187.58

25  mmol) in carbon tetrachloride (500 mL) was added N-bromosuccinimide (33.38 g,

187.58 mmol) portionwise keeping the reaction temperature in the range of 10°C-15°C.

The mixture was further stirred at 10°C-15°C for 2 hours. The reaction mixture was



Preparati on of compound 5 0O To a solution of internmediate 1 (0.6 g, 2.6
nmml ), trans-2-phenyl boronic acid (0.38 g, 2.6 mmol) and Na2CO3 (0.54 g,

5. 2 nmol )worroly/@233d7 et hoxyet hane (9 niL) and H20 (3 15 mPLT/ERRO10OINT2
tenperature, was added Pd(PPh3)4 (0.09_gg_0.06 nmmol). The reaction mxture
was stirred at 80C overni ght under a nitrogen atnosphere. The reaction

m xture was then cooled to roomtenperature, diluted wwth H20 (15 nL) and
extracted with AcOEt (15 nlL). The organic | ayer was separated, dried

(Na2SO4) , fdlloh%ﬂ@@w&ﬂﬁ té Ryns inpRiiture \uae eeloBnisevigsibied in ThgocThsle pr oduct

51) " "The desietiCh PR AL Aaver e oo S i LR R TS E R ot o

i n vacuo t owsd eharatednhaedn@NasS Q.350ltergd aﬁﬂ%yobbﬂ)avapmed in vacuo to yield 30

2011/ 073347 b ERGQ onpound 6
0 10% Pal | gg)r:% %ﬁ‘??@%ﬁ“ fi 8@%@%?8%%‘36‘%% JP %‘ FB§5 Pglgtlﬂélfr%h%f conpound
5 (0.35%g, mrzﬁraﬁm;n in THF (10 mL). The m xture was hydrogenated at room
tenperature overnight. The catalyst was filtered off and the filtrate was
evaporated in vgcu% . The 5crude product was purified by reverse phase HPLC
(gradi ent 290. 1% TFA in ACN/ 0.1% TFA in H20). The desired
fracti ons vEtgarstidd eiheenediesled wi th NaHCO3 (aqueous saturated sol ution)
and extracted with AcOEt.QThe jorganic | ayer was separated, dried (Na2SO4),
filtered and the solv nt vap ted in vacuo affording conpound 6 (120 ny,
34% yield) as an MHz, METHANCL-d4) 6 10ppm 2.20 (quin,
J=6.3 Hz, 2H7R. 6 J=6.6 Hz, 2 H, 3.02 (t, J=6.1 Hz, 2 H), 3.12 (t,
J:7.3Hz,2H) .41(m 2 H), 715-734(m 5H) Exanpl e B7
(conparativ aralo f co nd 7 r tiv anple) F
Benzyl alc 6‘F1X % nfﬁr_me @ﬁ'lﬂ 539 g@ﬂﬁﬂ)ulfﬁac(% gﬁé‘aensi on of
60% 15sodi uNaHgOk (ﬁ@ gl 85. ﬁmnﬂaslai[n B0 (400. iBBwas hefht&l&lt@ﬂtﬂ Iorlzns Hddrs.(Th2 nl),
under ni t { e. 1 Xt sti 10 ture
For 15 14 nuc SR RSN 7w TRG0 B Bl RpifRG ik uhE AR Blig! BRI HERRESATHE
m xt ur e waslhks filtnatedwvastevapea el or v@mso to give a residue that was crystallized in EtOH.

The yellow crystals thus obtained were filtered off and dried to yield 15 g (66%) of

intermediate 3.

15 Example A4

Preparation of intermediate 4
O

S
NH
N
N
HCI
A solution of intermediate 3 (15 g, 55.6 mmol) in a 4M solution of HCl in 1,4-dioxane

(100 mL,) was stirred at room temperature for 30 minutes. The solvent was evaporated
in vacuo to yield 10 g (95%) of intermediate 4 as a yellow powder which was used in
the next step without further purification.

20

Example A5

Preparation of intermediate §
O

NH
HQN—<g |

N

To a stirred solution of 2-amino-5,6-dihydro-4H-benzothiazol-7-one (10 g, 59 mmol) in

chloroform (250 mL) was added concentrated H,SO4 at room temperature. Sodium



m nutes in a seal ed tube under mcrowave irradiation. The m xture was
partitioned between DCM and H20. The organic | ayer was separated, dried
(MySO4), Wolzvewegas4and 20 the sol vent evaporated in vacu®CT/HPe010sI9de Was
purified by flash colum chromatography;gsilica; AcOEt in DCMin Heptane
0/0/100 to 10/10/80), the desired fractl ons were collected and evaporat ed
in vacuo to yield 0.68 g (63% of conmpound 7 as a white solid.

C 9H15FN202S1H NWR (400 MHz, CDC13) 6 ppm 3.08 (t, J=6.9 Hz, 2 H), 4.01 (t,

j 8 25$ 2a7Ade, (7% 49 10 $ame) W&s thenQBrcffillly alfd8d 1o i€ miztulrd ovef 28 hoad, J=9. 0,

201 347PCT/ EP2010/ 069972 - 42
- Exanpl e E!g?%w@&ﬁ SY‘?IBHo’ﬁf *ﬂ%ﬁ%&tﬁwg‘yg WaS%ﬁ%ﬁJ d? f@%gerapefa UE1 3

mml ) was afddés howrsallsahixture was houret entorecisatdicé a(ld)azatgrat@i @08iomud] )

-(4,4,5, a [ | 0-2H 1, 2
]b| pyri di FEIT;/I%IEI 9 gglg dieéi @Bgt% Qg&ﬁia% {g&un% @eﬁxogn%f {e@ﬁytlg% H20) in
a5 i xur eves fitored it e hoxtydt g Q 3ndr Ok ORd s dtipd i the oo (T =

t enper at ur 950"@5'?0 %%@09 & @%‘) ottibteEm¥BSc Stihdtved Btd nahé Hé(xtfs% withojeur s under
a nitrogen reaction m xture was then cooled to room

t enper at ur &H@F%@“‘&hd H20 were added. The organic |ayer was separ at ed,
washed successively with water and brine, dried (Na2SO4) and the sol vent
evaporated jLn vacyo. The residue thus obtained was 10 treated with MeOH (30
nL). The ye&f—&%i pitate thus formed was filtered off and dried in vacuo
af f or di ng Rmpetieh & intt6Bedigte 697% yi el d) . 1H NVR (300 MHz, METHANOL-d4) 6
ppm1.60 - 1.80 (m ®H), 2.10 - 2.20 (m 2 H), 3.22 (t, J=6.4 Hz, 2 H),
3.37 (d, J=1.5 Hz, 1 , 3.40 - 3.48 (m 2 H), 3.65- 3.75 (m 4 H), 6.87
(d, J=9.2 Hz, 1 , g(dd, J=9.0, 2.6 Hz, 1 H, 8.67 (d, J=2.3 Hz, 1 H).
15 Exanpl e B@—ﬁre Iarat on of conpound 9 Pd(PPh3)4 (0.03 g, 0.02 mmol)
was added to a sniU of interrrediate 1(0.2 g, 0.865 nmol),

4-met hyl1l-7-(4,4,5,5-tetrameth 3, 2] di oxabor ol an- 2- 21)0 4-di h dro 2Hben
zo[ 1, 4]'¢xaz ARX{UOS Q%m@rmed@@afy G$rﬁal3? 8amiero Nageoper (I bbzgngiy ( 8%3, ina

m xture 20 1%1019 a%d@l-ﬁ@ﬂhﬁlpl()ﬁﬁ%&k@ﬂﬁy 6§taﬁ6-06 b dSS"ﬁ?fpmﬁ%'Iﬁth PN mmmﬁr ature.
The reacti on m xture wasS stirred g ove ht under nltro ggi
12 ﬁ?ﬁ The

at mospher e, SREAL 95} EEPEER S don ‘é?ﬁ WAS SYEPOYaked v agihid i
or gani ¢ | ayesidwathus epainat s dmslhe@hmAt(bEl—lﬂﬁﬂ, W&khb@dfltﬁﬂ:lﬁ%%} ogadict lager

sol vent eva esfe urifi
reverse pha‘ge %Séir%efigdrléﬁépafs U];llegr%fli I%F #%ﬁf% 0(5%/68 e /aa?‘ﬁ&o ?(?Sn H20) .
The deslidr ed56Vaof indersnedetet dwok W@S: tiged, in w@stt@edstﬂp Whmmer(m@@em sat ur at ed
solution) and extracted with AcCEt (2 x 100 mL). The conbi ned organic
extracts were dried (Na2SO4) and evaporated in vacuo affording conpound 9
(28 ngy, - Bnmpladd, yield). 1H NVR (300 MHz, CDCL3) 6 ppm 2.09 - 2.22 (m 2
H, 2.51 - Bepflatidh ofdnthmedBat8Z (s, 3 H), 3.00 (t, J=6.1 Hz, 2 H), 3.30 -
3.36 (m 2 H, 420 4.25(m 2 H, 6.58 (d, J=8.3 Hz, 1 H), 7.34 (d,
J=2.3 Hz, 1 H), 7.47\ 7.54 (m 1 H).
S NH
Br—<\N

A mixture of intermediate § (20 g, 109 mmol), copper (II) bromide (24 g, 107 mmol)
and 3-methyl-1-nitrosooxy-butane ( 33.5 g, 286 mmol) in ACN (250 mL) was heated at
20 80°C for 1 hour. The reaction mixture was then cooled to room temperature and poured
into a 10% solution of HCI. The mixture was extracted with DCM and the organic layer
was separated, dried (Na,S0Oy,), filtered and the solvent evaporated in vacuo to yield 23

g (87%) of intermediate 7 that was used in the next step without further purification.

25  Example A8
Preparation of intermediate 8




5 Table 1 and Table 2 list the conmpounds that were prepared according to
t he above Exanples. Table 1 Co. No. Ex. No. ---A-R 1Bl 411 2 B2 F 1\1
_ - 15 B§O2011107387B6 O PCT/EP2010/069972

-35-

To a solution of 3-bromo-5-fluoropyridine (5 g, 28.4 mmol), trimethylsilylacetylene
(3.35g, 34 mmol) and copper (I) iodide (0.13 g, 0.68 mmol) in a mixture of THF (45
mL) and triethylamine (22.5 mL) at room temperature was added PdCl,(PPhs), (0.48 g,
0.68 mmol). The reaction mixture was stirred at room temperature for 14 hours under a
5  nitrogen atmosphere, then concentrated in vacuo. The residue thus obtained was
purified by flash column chromatography (silica; petroleum ether/AcOEt 10:1). The
desired fractions were collected and the solvent was evaporated in vacuo to yield 0.9 g

(16%) of intermediate 8 as a brown oil.

10  Example A9
Preparation of intermediate 9

HN F

~
_\

To a solution of 4-fluoroaniline (11.5 ml, 121.4 mmol) in AcOH (7 mL) was added

ethyl acrylate (15.85 mL, 145.68 mmol). The mixture was stirred at 90°C for 18 hours

in a sealed tube. The reaction mixture was allowed to warm to room temperature and

then was poured onto cooled water, basified by a 10% solution of Na,CO; addition and
15  extracted with DCM. The organic layer was separated, dried (Na,;SO,), filtered and the

solvent evaporated in vacuo. The residue was purified by flash column chromatography

(silica; AcOEt in Heptane 0/100 to 10/90). The desired fractions were collected and

evaporated in vacuo to yield 24.6 g (66%) of intermediate 9.

20  Example A10
Preparation of intermediate 10




9 B9 010B1L , N1 - Table 2 Co. No. Ex. No. n ---A-R ---R2 3 B3 11.

--H - 44 - Co. No. Ex. No.
WO 2011/073347 PCT/EP2010/069972

- 36 -

To a solution of intermediate 9 (10 g, 47.34 mmol) in DCM (10 mL), ethyl malonyl
chloride (7.88 mL, 61.54 mmol) and N,N-diisopropylethylamine (16.49 mL, 94.68
mmol) were added. The mixture was stirred at room temperature for 1 hour and then
diluted with further DCM and washed with a saturated solution of NH4Cl. The organic
5  layer was separated, dried (Na,SO,), filtered and the solvent evaporated in vacuo. The
crude product was purified by flash column chromatography (silica; AcOEt in Heptane
0/100 to 20/80). The desired fractions were collected and the solvents evaporated in

vacuo to yield 11 g (71%) of intermediate 11 as an orange oil.

10  Example All
Preparation of intermediate 11

¥8s)
g,
O
A mixture of intermediate 10 (6.27 g, 19.27 mmol) in a 21% solution of sodium

ethoxide in EtOH (14.39 mL, 38.55 mmol) was stirred at 85°C for 16 hours. The

solvent was evaporated in vacuo and the residue was partitioned between AcOEt and

H,0. The aqueous layer was separated, acidified by 1 N HCI solution addition and
15  extracted with DCM. The organic layer was separated, dried (Na,;SOy,), filtered and the
solvent evaporated in vacuo to yield 5 g (93%) of intermediate 11 used in next step

without any further purification.
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Example A12
Preparation of intermediate 12

F
O [ ]
N

A solution of intermediate 11 (7.5 g, 26.86 mmol) in a mixture of AcOH (0.6 mL) and
H,0 (59.4 mL) was stirred at 90°C for 16 hours. The reaction mixture was dried
(MgS0y), filtered and the solvent evaporated in vacuo to yield 5.5 g (99%) of

5  intermediate 12 used in next step without any further purification.

0)

Example A13
Preparation of intermediate 13

To a solution of intermediate 12 (5.5 g, 26.54 mmol) in DCM (60 mL) at 0°C, N-

bromosuccinimide (5.2 g, 29.2 mmol) was added. The mixture was stirred at 0°C for 30

10  minutes and the solvent evaporated in vacuo to yield 7.7 g (>100%) of intermediate 13

used in next step without any further purification.

Example A14
Preparation of intermediate 14

F
0O
6237607- S O
AA an— h
N

A mixture of intermediate 13 (4.14 g, 14.48 mmol), thiourea (1.1 g, 14.48 mmol) and
15  NaHCOs; (1.22 g, 14.48 mmol) in ethanol (60 mL) was heated at 80°C for 1 hour. The

reaction mixture was then cooled to room temperature and the solids were filtered off.

The filtrate was concentrated under vacuum to yield 3.1 g (81%) of intermediate 14

used in next step without any further purification.
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Example A15
Preparation of intermediate 15

F
99
S
N
T
N
A mixture of intermediate 14 (3 g, 11.39 mmol), copper (II) bromide (3.05 g, 13.67

mmol) and 3-methyl-1-nitrosooxy-butane ( 2.3 mL, 17.09 mmol) in ACN (80 mL) was

stirred at room temperature for 45 minutes. The reaction mixture was then concentrated

in vacuo. The residue thus obtained was partitioned between AcOEt and H,O. The
organic layer was separated, dried (Na,SO,), filtered and the solvent evaporated in
vacuo. The residue was purified by flash column chromatography (silica; AcOEt in
Heptane 0/100 to 30/70). The desired fractions were collected and the solvents

evaporated in vacuo to yield 1.2 g (32%) of intermediate 15 as a white solid.
B. Preparation of the final compounds

Example B1
Preparation of compound 1

: :: S
— \
N

To a solution of intermediate 1 (2.3 g, 9.86 mmol), phenylacetylene (2.01 g, 19.7

0

mmol), copper (I) iodide (0.2 g, 1.05 mmol) and triethylamine (2.98 g, 29.58 mmol) in
1,4-dioxane (50 mL) at room temperature was added [1,1'-
bis(diphenylphosphino)ferrocene]dichloro-palladium(Il) (0.2 g, 0.245 mmol). The
reaction mixture was stirred at reflux for 2 hours under a nitrogen atmosphere. The
reaction mixture was then cooled to room temperature and the volatiles were
evaporated in vacuo. The crude product was purified by flash column chromatography
(silica; petroleum ether/AcOEt 1:2). The desired fractions were collected and the
solvent was evaporated in vacuo to yield 1.2 g (52%) of compound 1 as a solid.'H
NMR (400 MHz, CDCls) 6 ppm 2.28 (quin, J=6.4 Hz, 2 H), 2.70 (t, J/=6.3 Hz, 2 H),
3.13 (t, /=6.1 Hz, 2 H), 7.39 - 7.53 (m, 3 H), 7.60 - 7.70 (m, 2 H).
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Example B2

Preparation of compound 2

To a solution of intermediate 1 (0.2 g, 0.86 mmol), intermediate 8 (0.25 g, 1.29 mmol),
copper (I) iodide (0.006 g, 0.034 mmol) and PdCl,(PPhs), (0.012 g, 0.017 mmol) in
THF (8 mL) at room temperature was added tetrabutylammonium fluoride (2.58 mL,

5  2.58 mmol; 1M solution in THF) under a nitrogen atmosphere. The reaction mixture
was stirred at room temperature for 14 hours then concentrated in vacuo. The crude
product was purified by flash column chromatography (silica; petroleum ether/AcOEt
5:1). The desired fractions were collected and the solvent was evaporated in vacuo to
yield compound 2 (101.5 mg, 43% yield) as a yellow solid."H NMR (300 MHz, CDCL)

10 3 ppm 2.19 (quin, J=6.4 Hz, 2 H), 2.50 - 2.72 (m, 2 H), 3.04 (t, /=6.2 Hz, 2 H), 7.55
(dd, /=8.3, 1.3 Hz, 1 H), 8.50 (br. s., 1 H), 8.63 (br. s., 1 H).

Example B3

Preparation of compound 3
O

To a solution of intermediate 6 (2.33 g, 10 mmol), phenylacetylene (2.0 g, 20 mmol)

15  and triethylamine (4.5 g, 45 mmol) in 1,4-dioxane (50 mL) at room temperature were
added [1,1 -bis(diphenylphosphino)ferrocene]dichloro-palladium(Il) (0.73 g, 1 mmol)
and copper (I) iodide (0.75 g, 4 mmol) under a nitrogen atmosphere. The reaction
mixture was stirred at 80°C for 2 hours under a nitrogen atmosphere, then cooled to
room temperature and concentrated in vacuo. The resulting residue was dissolved in

20  AcOEt and washed with H,O. The organic layer was separated, dried (Na,;SOy), filtered
and the solvent evaporated in vacuo. The crude product was purified by flash column
chromatography (silica; petroleum ether/AcOEt 10:1 to 1:1). The desired fractions were
collected and the solvent was evaporated in vacuo to yield compound 3 (0.7 g, 30%
yield) as a brown solid."H NMR (400 MHz, DMSO-ds) & ppm 3.00 (t, /=7.0 Hz, 2 H),

25 3.50(td, J=7.0,2.5Hz, 2 H), 7.44 - 7.57 (m, 3 H), 7.63 - 7.72 (m, 2 H), 8.07 (br. s., 1
H).
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Example B4
Preparation of compound 4
(0]

10

15

20

A mixture of compound 3 (0.25 g, 0.98 mmol), methyl iodide (0.84 g, 5.9 mmol) and
cesium carbonate (1.9 g, 5.9 mmol) in ACN (50 mL) was stirred at 80°C overnight. The
reaction mixture was then cooled to room temperature and concentrated in vacuo. The
crude product was purified by reverse phase HPLC (gradient elution:0.1% TFA in
ACN/0.1% TFA in H,0). The desired fractions were collected, washed with NaHCO;
(aqueous saturated solution) and extracted with AcOEt. The combined organic extracts
were dried (Na,SO,), filtered and the solvent evaporated in vacuo to yield compound 4
(50.3 mg, 19 % yield)."H NMR (400 MHz, DMSO-ds) & ppm 2.97 (s, 3 H), 3.09 (t,
J=7.2 Hz, 2 H), 3.67 (t, /=7.2 Hz, 2 H), 7.43 - 7.58 (m, 3 H), 7.67 (d, J=6.8 Hz, 2 H).

Example B5
Preparation of compound 5

O

S
7\

To a solution of intermediate 1 (0.6 g, 2.6 mmol), trans-2-phenylboronic acid (0.38 g,
2.6 mmol) and Na,COs (0.54 g, 5.2 mmol) in 1,2-dimethoxyethane (9 mL) and H,O (3
mL), at room temperature, was added Pd(PPhs)4 (0.09 g, 0.06 mmol). The reaction
mixture was stirred at 80°C overnight under a nitrogen atmosphere. The reaction
mixture was then cooled to room temperature, diluted with HO (15 mL) and extracted
with AcOEt (15 mL). The organic layer was separated, dried (Na;SOy), filtered and the
solvent evaporated in vacuo. The crude product was purified by column
chromatography (silica; petroleum ether/AcOEt 5:1). The desired fractions were
collected and the solvent was evaporated in vacuo to yield compound 5§ (350 mg, 52%
yield).
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Example B6
Preparation of compound 6
O
N

10% Palladium on charcoal (0.035 g) was added to a solution of compound 5 (0.35 g,
1.37 mmol) in THF (10 mL). The mixture was hydrogenated at room temperature
overnight. The catalyst was filtered off and the filtrate was evaporated in vacuo. The
crude product was purified by reverse phase HPLC (gradient elution: 0.1% TFA in
ACN /0.1% TFA in H,0). The desired fractions were collected, washed with NaHCO;
(aqueous saturated solution) and extracted with AcOEt. The organic layer was
separated, dried (Na;SOs), filtered and the solvent evaporated in vacuo affording
compound 6 (120 mg, 34% yield) as an oil.'H NMR (300 MHz, METHANOL-d,) &
ppm 2.20 (quin, J=6.3 Hz, 2 H), 2.61 (t, /=6.6 Hz, 2 H), 3.02 (t, /=6.1 Hz, 2 H), 3.12 (t,
J=7.3 Hz, 2 H), 3.33 - 3.41 (m, 2 H), 7.15 - 7.34 (m, 5 H).

Example B7 (comparative example)

Preparation of compound 7 (comparative example)

O_/O_{:EL)NO

Benzyl alcohol (0.38 mL, 3.67 mmol) was added dropwise to a suspension of 60%

sodium hydride in mineral oils (0.183 g, 4.58 mmol) in THF (12 mL), under a nitrogen
atmosphere. The mixture was stirred at room temperature for 15 minutes and then
intermediate 15 (1 g, 3.06 mmol) was added. The mixture was stirred at 120°C for 25
minutes in a sealed tube under microwave irradiation. The mixture was partitioned
between DCM and H,O. The organic layer was separated, dried (MgSO,), filtered and
the solvent evaporated in vacuo. The residue was purified by flash column
chromatography (silica; AcOEt in DCM in Heptane 0/0/100 to 10/10/80), the desired
fractions were collected and evaporated in vacuo to yield 0.68 g (63%) of compound 7
as a white solid. C1oH;sFN,0,S 'H NMR (400 MHz, CDCl:) & ppm 3.08 (t, J=6.9 Hz, 2
H), 4.01 (t, J=6.9 Hz, 2 H), 5.49 (s, 2 H), 7.08 (t, J=8.7 Hz, 2 H), 7.29 (dd, J=9.0, 4.9
Hz, 2 H), 7.34 - 7.54 (m, 5 H).



* 24 B7 1 N-10- - 1 * C. Analytical Part LCMS 5 For

(LC) M5-characteri zation of the conpounds of the present invention, the

fol | ow ngvoebhiedsssrer e used. General procedure/ The HPRCTmPaginioe99ent was
performed using an Agilent 1100 nodul e _genprising a 10 punp, a diode-array
detector (DAD) (wavel ength used 220 nn), and a colum as specified in the
respective nethods bel ow. Column flow was split to an Agilent MSD Series
GL946C and GL956A. Ms detector was configured with API-ES (at nospheric
pressure elegnidéBgay ionization). Mass spectra were acquired in only
positive iaqnlzatlon de or,pn positive/ negative nodes by scanning from 100
to 1000 un&%ﬂﬁ¥§i¥ﬁgzgggppg%$y needl e vol tage was 2500 V for positive

i oni zati on node and 3000 V forynegative ionization node. Fragnmentation
vol t age was V. Dgyang 03s gfature was mai ntained at 350C at a fl ow
of 10 L/mn/ Me ion to general procedure 1: Reversed
phase HPLC Was car N oul ack ODS-AQ 50x2.0 mm5i,tmcolum wth
a flowrate of 0.8 niL/mn. A gradient with two nobile phases (A. water with

0.1% TFA; BPd( fh\%)y‘(?otdk %o %)rfﬁ'ﬁéi)) M%déﬂ&ﬂ% a s\éBt%QJo%/n%%?eﬂ?d?@?/(@E%Oé@b@69972

- 46 - in nutes run. 1Typic I njection_ vol unes

used. Oven liﬂ BRPe dthfh 2 O efkansieyl- Ma%@exw@anﬁ Hitdik I, wtfa@%fén?(ﬁ'al
E B og eg ure 1[1 ﬂ@lwhaﬁ@l mhaﬁgf(lrﬁq}nmt $) aNd,€0; Qllirnlp QMiﬁbhHhcgi m%ze))mBﬁ C18,
X ol u a r radi ent wi
mobi T & paBRGRoT 6 it et Bind kR B fisaom b Sk
m nut es runﬁa&ymnnahnenmesmm@hMVGMMmﬁmlbmomshmdﬁﬁﬁnﬂﬁgﬂuﬂﬁbgﬂwheﬁherature
was 50C

reaction mixture was then cooled to room temperature and AcOEt and H,O were
added. The organic layer was separated, washed successively with water and brine,
dried (Na,SOj) and the solvent evaporated in vacuo. The residue thus obtained was

10 treated with MeOH (30 mL). The yellow precipitate thus formed was filtered off and
dried in vacuo affording compound 8 (165 mg, 97% yield)."H NMR (300 MHz,
METHANOL-d4) & ppm 1.60 - 1.80 (m, 6 H), 2.10 - 2.20 (m, 2 H), 3.22 (t, /=6.4 Hz, 2
H), 3.37 (d, /=1.5 Hz, 1 H), 3.40 - 3.48 (m, 2 H), 3.65 - 3.75 (m, 4 H), 6.87 (d, /=9.2
Hz, 1 H), 8.00 (dd, /=9.0, 2.6 Hz, 1 H), 8.67 (d, /=2.3 Hz, 1 H).

15
Example B9
Preparation of compound 9
S I
N
/ N

Pd(PPhs)4 (0.03 g, 0.02 mmol) was added to a solution of intermediate 1 (0.2 g, 0.865
mmol), 4-methyl-7-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-3,4-dihydro-2 H-
benzo[ 1,4]oxazine (0.23 g, 0.865 mmol) and Na,COs (0.23 g, 0.865 mmol) in a mixture
20  of 1,2-dimethoxyethane (3 mL) and H,O (1mL) at room temperature. The reaction
mixture was stirred at 80°C overnight under a nitrogen atmosphere, then cooled to room
temperature and AcOEt (5 mL) added. The organic layer was separated, washed with
H,O0, dried (Na,SOj4) and the solvent evaporated in vacuo. The residue thus obtained
was purified by reverse phase HPLC (gradient elution: 0.1% TFA in ACN/0.1% TFA
25 in H,0). The desired fractions were collected, washed with NaHCO; (aqueous
saturated solution) and extracted with AcOEt (2 x 100 mL). The combined organic

extracts were dried (Na;SO4) and evaporated in vacuo affording compound 9 (28 mg,
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C. Analvtical Part

LCMS
For (LC)MS-characterization of the compounds of the present invention, the following

methods were used.

General procedure 1

The HPLC measurement was performed using an Agilent 1100 module comprising a
pump, a diode-array detector (DAD) (wavelength used 220 nm), and a column as
specified in the respective methods below. Column flow was split to an Agilent MSD
Series G1946C and G1956A. MS detector was configured with API-ES (atmospheric
pressure electrospray ionization). Mass spectra were acquired in only positive
ionization mode or in positive/negative modes by scanning from 100 to 1000 umas.
The capillary needle voltage was 2500 V for positive ionization mode and 3000 V for
negative ionization mode. Fragmentation voltage was 50 V. Drying gas temperature

was maintained at 350°C at a flow of 10 L/min.

Method A

In addition to general procedure 1: Reversed phase HPLC was carried out on a YMC-
Pack ODS-AQ, 50x2.0 mm 5um column with a flow rate of 0.8 mL/min. A gradient
with two mobile phases (A: water with 0.1% TFA; B: ACN with 0.05% TFA) was used
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in a total 7.5 minutes run. Typical injection volumes of 2 uL. were used. Oven

temperature was 50°C.

Method B
5 Inaddition to general procedure 1: Reversed phase HPLC was carried out on an
Ultimate XB-C18, 50x2.1 mm 5um column with a flow rate of 0.8 mL/min. A gradient
with two mobile phases (A: 10 mmol/L. NHsHCOs3; B: ACN) was used in a total 7.5
minutes run. Typical injection volumes of 2 uL were used. Oven temperature was
50°C.
10

General procedure 2

The UPLC (Ultra Performance Liquid Chromatography) measurement was performed
using an Acquity UPLC (Waters) system comprising a sampler organizer, a binary
pump with degasser, a four column’s oven, a diode-array detector (DAD) and a column
15  asspecified in the respective methods below. Column flow was used without split to
the MS detector. The MS detector was configured with an ESCI dual ionization source
(electrospray combined with atmospheric pressure chemical ionization). Nitrogen was
used as the nebulizer gas. Low-resolution mass spectra (single quadrupole, SQD
detector) were acquired in positive/negative ionization modes by scanning from 100 to
20 1000 in 0.1 seconds using an inter-channel delay of 0.08 seconds. The capillary needle
voltage was 3 kV. The cone voltage was 25V for positive ionization mode and 30V for

negative ionization mode. The source temperature was maintained at 140°C.

Method C

25  In addition to the general procedure 2: Reversed phase UPLC was carried out on a
BEH-C18 column (1.7 um, 2.1 x 50 mm) from Waters, with a flow rate of 1.0 mL/min,
at 50°C without split to the MS detector. A gradient with two mobile phases (A: 0.5 g/LL
ammonium acetate solution + 5 % ACN, B: ACN), were used in a total-5.0 minutes
run. Injection volume 0.5 or 2.0 uL.

30
Method D
Preparative RP-HPLC purification: Purification by RP-HPLC was performed on a
custom HP1100 automated purification system with collection triggered by mass
detection or using a Gilson Inc. preparative UV-based system using a Phenomenex

35 Luna® C18 column (50 x 30 mm I.D., 5 um) with an acetonitrile (unmodified)-water
(0.1% TFA) custom gradient.
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Reversed phase Agilent LC-MS was performed using a J-Sphere80-C18, 3.0 x 50 mm,
4.1 min gradient, 5% CH3;CN/H,O (with 0.05%TFA in both mobile phases) to 100%
CH;CN.

General procedure 3

5 The HPLC measurement was performed using a Shimadzu LCMS 2010 module
comprising a pump, a diode-array detector (DAD), a column heater and a column as
specified in the respective methods below. Flow from the column was split to the MS
detector that was configured with API-ES (atmospheric pressure -electrospray
ionization).

10
Method E
In addition to general procedure 3: Reversed phase UHPLC was carried out on a
Phenomenex synergi, 30x2.0mm 2.5um column with a flow rate of 0.9 mL/min. A
gradient with two mobile phases (A: water with 0.1% TFA; B: ACN with 0.05% TFA)
15  was used to run a gradient condition from 90 % A and 10 % B to 20 % A and 80 % B
in 0.9, then to 0 % A and 100 % B up to 1.5 minutes and equilibrated to initial
conditions at 1.55 minutes until 2.0 minutes. Typical injection volumes of 1 uL. were

used. Oven temperature was 60°C, (MS polarity: positive).

20  Melting Points
Values are either peak values or melt ranges, and are obtained with experimental

uncertainties that are commonly associated with this analytical method.

DSC

25  For a number of compounds, melting points (m.p.) were determined with a Diamond
DSC (PerkinElmer). Melting points were measured with a temperature gradient of 10
°C/minute. Maximum temperature was 300 °C (indicated by DSC in Table 3). Values

are peak values.

30  WRS-2A
For a number of compounds, melting points (m.p.) were determined with a WRS-2A
melting point apparatus (Shanghai Precision and Scientific Instrument Co. Ltd.).
Melting points were measured with a linear heating up rate of 0.2-5.0 °C/minute. The

reported values are melt ranges. The maximum temperature was 300 °C (indicated by
35  WRS-2A in Table 3).
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FP

For a number of compounds, melting points were determined in open capillary tubes
either on a Mettler FP62 or on a Mettler FP81HT-FP90 apparatus. Melting points were
measured with a temperature gradient of 10°C/minute. Maximum temperature was

5 300°C. The melting point was read from a digital display.

Nuclear Magnetic Resonance (NMR)

For a number of compounds, 'H NMR spectra were recorded either on a Bruker DPX-

400 or on a Bruker AV-500 spectrometer with standard pulse sequences, operating at
10 400 MHz and 500 MHz, respectively. Chemical shifts (8) are reported in parts per
million (ppm) downfield from tetramethylsilane (TMS), which was used as internal

standard.

Table 3: Analytical data — R, means retention time (in minutes), [M+H] means the
15  protonated mass of the compound, method refers to the method used for (LC)MS, n.d.

means not determined.

Comp. No. | R; | [M+H]" Method Melting Point

1 549 | 254 A 117.1°C-119.9°C (DSC)
2 4.81 273 A 139.2°C-141.9°C (DSC)
3 5.0 255 A 232.1°C-235.1°C (DSC)
4 529 | 269 A 146.1°C-147.2°C (WRS-2A)
5 1317 | 256 E n.d.

6 526 | 258 B n.d.

8 3.99 329 A 260.3°C-264.0°C (DSC)
9 5.29 301 A 218.1°C-220.8°C (DSC)
10 456 | 255 A 109.5°C-112.0°C (DSC)
11 6.01 313 A 144.5°C-148.2°C (DSC)
12 5.9 345 A 141.5°C-152.5°C (DSC)
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D. Pharmacological examples

The compounds provided in the present invention are positive allosteric

modulators of mGluRS5. These compounds appear to potentiate glutamate responses by

binding to an allosteric site other than the glutamate binding site. The response of

mGluRS5 to a concentration of glutamate is increased when compounds of Formula (1)

are present. Compounds of Formula (I) are expected to have their effect substantially at

mGluRS5 by virtue of their ability to enhance the function of the receptor. The

behaviour of positive allosteric modulators tested at mGIuRS using the intracellular

Ca’" mobilization binding assay method described below and which is suitable for the

identification of such compounds.

In brief, the human mGIluRS5 receptor was stably expressed in HEK-293 cells

and grown at a density of 40,000 cells/well in PDL-coated 384-well plates. Cells were

preloaded with the calcium-sensing dye Fluo-4 AM and various concentrations of test

compound were added in the absence of exogenous glutamate to test for direct agonist

activity. Shortly (2.5 min) thereafter, an ECyg equivalent of glutamate (~0.2 pM) was

added. The fluorescence signal was monitored using a Hamamatsu Functional Drug
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Screening System (FDSS) fluorescence plate reader following the addition of
compound alone (direct agonist response) and then the further addition of an EC, of
glutamate (positive allosteric modulation response). The pECso was defined as the
negative log of the test compound concentration which produced an increase in the

5  glutamate ECyp-mediated response that was 50% of maximum. Individual amplitudes
were expressed as %effect by multiplying each amplitude by 100 and then dividing the
product by the mean of the amplitudes derived from the glutamate ECyax-treated wells.
Emax values reported in this application are defined as the maximum %effect obtained

in a concentration-response curve.

10 Table 4: Pharmacological data for compounds according to the invention

Co. No. pECso Emax(%)
1 7.29 100
2 5.37 83
3 6.66 78
4 7.16 79
6 4.73 51
9 5.20 77
10 5.82 92
11 6.56 64
12 6.33 90

The pharmacological data for compound 8 was pECso = 5.30, Epax = 11% in the same

assay.

A pECso of <4.52 was estimated for compounds 13-24 in similar in vitro assays.

15  E. Prophetic composition examples

“Active ingredient” as used throughout these examples relates to a final
compound of formula (I), the pharmaceutically acceptable salts thereof, the solvates

and the stereochemically isomeric forms thereof.

Typical examples of recipes for the formulation of the invention are as follows:

20
1. Tablets
Active ingredient 5to 50 mg
Di-calcium phosphate 20 mg

Lactose 30 mg



90 The pharmacol ogi cal data for conmpound 8 was pECS50 = 5.30, E. = 11%in
the sanme assay. A pECS50 of <4.52 was estinmated for conpounds 13-24 in
simlar iwowentwoosmgsays. 15E. Prophetic conmposition exampl&®2010/069972 " Active
ingredient” as used throughout these exahpples relates to a final conpound
of formula (1), the pharmaceutically acceptable salts thereof, the sol vates
and the stereochemcally isoneric forns thereof. Typical exanples of
recipes for the formulation of the invention are as follows: 20 1. Tablets
Active ingredegntS to 50 ng D -1@ahgi um phosphat e20 ng Lactose30 ng -51 -
Tal cumLO nesi um St ear at e% ng Potat o starchad 200 ng In this
Exanpl e, a PSIUYPEYRENt can B88repl aced with the same anmount of any 5 of
t he conpounkisatascoetdi ng to the adr2@8emg i nvention, in particular by the sane
anount of any of the exenplified conpounds. 2. Suspension An aqueous
suspensi on i s prleghsddampte, astaic inghnilinitstandeiremaced withathe saoh amoad afiahyi | it er

containg 1 41QnScdt@ind0B&oRding REBEHIR i ARABHA a1y Bc SRR dBunt

car boxynet hy| cel lul ose, .1 ng of sodi um benzoate, 500 ng” of sorbitol and
water ad 1 ¢fanyafthegreppliiedcommungsr ent eral conposition is prepared by
stirring 1.5 % by weight of active ingredient of the invention in 10% by
vol unme propylene glycol in water. 4. O ntnent Active ingredient5 to 1000
nmgy 20St earﬁ#%%ﬁ@ﬁ?) g Lanoline5 g

An aqueous suspension is prepared for oral administration so that each 1
10 milliliter contains 1 to 5 mg of one of the active compounds, 50 mg of sodium
carboxymethyl cellulose, 1 mg of sodium benzoate, 500 mg of sorbitol and water ad 1

ml.

3. Injectable

15 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.

4. Ointment

Active ingredient 5 to 1000 mg
20  Stearyl alcohol 3g

Lanoline S5¢g

White petroleum I5¢g

Water ad 100 g

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

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

30  many ways by those skilled in the art.



Whi te petrol eunl5 g Waterad 100 g In this Exanple, active

i ngredi ent can be replaced with the sanme anount of any 25 of the conpounds
accor di ngvoaotig3aresent i nvention, in particular by thecsareoiammt of any
of the exenplified conmpounds. Rgasonabl e variations are not to be
regarded as a departure fromthe scope of the invention. It will be obvious
that the thus described invention may be varied in 30 many ways by those
skilled in the art. WD 2011/073347PCT/ EP2010/ 069972 - 52 - CLAIMS 1. A
conpound ofcianmsd a (1) or a stereoisoneric formthereof, wherein Xis
selected from CH2 and NR2; Ais selected fromthe group
consisting of 1,2-ethanediyl; 1,2-ethenediyl; and 101, 2- ethynediyl;

R is sel ect.ed fAcompbendyfdopmdeli sting of phenyl; phenyl substituted with
1 or 2 halo substituents; pyridinyl; and py®idinyl substituted with 1 or
two hal o substituents; or R1-A togetheRr is

3, 4-di hydro-2H 1, 4- benzoxazi n-7-y1 q@Lgpn | | yXsubstituted with nmethyl; 15R2
is selected fromthe group consisting drogen; nethyl; nethoxyethyl;
aryl; benzyl; and benzyl wherein t Re phenyl part is substituted with 1 or 2
hal o substituents; wherei n aryl ()s phenyl, optionally substituted
with 1 or 2 substi m t he group consisting of nethyl,

met hoxy, cyano(§r E%%gg&ﬁnﬂ?%§§5%9?§1?uoronethy| 20 and trlfluoronethyloxy
or a pharnaceutw@ﬁ@ny acceptable salt or a solvate thereof. 2. The conpound
according to cl &ijmdecth@sRiCH addSNRE! ect ed fronchZ and NR2; 25A |s
selected fromthe grou onsj sting of .1, 2- h ned| and
1, 2- et hynedi y1; A/ et e heeon ﬁ?%%lﬁémgrogd st ln% eH’F“‘ffﬁ%W]P pheny|
substi tigt edl,Methynddiol;, 2 hal o substituents; pyrldlnyl and pyridinyl

bsti d wi b
S i hycr o- ok & B Blealel Bl P AR B oA Ry b8 Aol S bt 1 or2

halo substituents; pyridinyl; and pyridinyl substituted with 1 or two halo substituents;

or R'-A together is 3,4-dihydro-2H-1,4-benzoxazin-7-yl optionally substituted
with methyl;

15 R’ is selected from the group consisting of hydrogen; methyl; methoxyethyl;
aryl; benzyl; and benzyl wherein the phenyl part is substituted with 1 or 2 halo
substituents;

wherein aryl is phenyl, optionally substituted with 1 or 2 substituents selected
from the group consisting of methyl, methoxy, cyano, fluoro, chloro, trifluoromethyl

20  and trifluoromethyloxy;

or a pharmaceutically acceptable salt or a solvate thereof.

2. The compound according to claim 1, wherein
X is selected from CH, and NR?;
25 A is selected from the group consisting of 1,2-cthanediyl; 1,2-ethenediyl; and
1,2-ethynediyl;
R' is selected from the group consisting of phenyl; phenyl substituted with 1 or 2
halo substituents; pyridinyl; and pyridinyl substituted with 1 or two halo substituents;
or R'-A together is 3,4-dihydro-2H-1,4-benzoxazin-7-yl optionally substituted
30  with methyl;
R’ is selected from the group consisting of hydrogen; methyl; methoxyethyl;
benzyl; and benzyl wherein the phenyl part is substituted with 1 or 2 halo substituents;

or a pharmaceutically acceptable salt or a solvate thereof.



30 with nethyl; R2 is selected fromthe group consisting of hydrogen;

nmet hyl ; met hoxyet hyl; benzyl; and benzyl wherein the phenyl part is

substi t utwo 20ittd133470or 2 hal o substituents; or a phar macedariEradpe®ezept abl e
salt or a solvate thereof. WD 2011/ 073§§7PCT/ EP2010/ 069972 - 53 - 3. The
conmpound according to claiml or 2, wherein X is selected from CH2 and NR2;
Ais selected fromthe group consi stl ng of 1,2-ethenediyl; and
1,2-ethynediyl; R is selected fromthe group consisting of phenyl; phenyl

substituted3.wt thile mp%uﬁ@aédar@u@ﬁ tlhinenbs2, Wdrkidi nyl ; and pyri di nyl
substituted wt egré%\g a(hg ituents; or RlAtogether IS

3, 4- di hydr o- 2H 4, S PeHSFHN YD 27a'§i ptionally substituted with nethyl;

R2 is selected Ariosltdied fromuhe gonpicstsistygoff 1{Pychagdiyl; armitlh:g/-bthym&ﬁﬂoxyet hyl ;
benzyl ; and bengy [ I b hal o
substituents; olrS Sgﬁg gﬁnﬁ:@%ﬁpagﬂn%ml@ c% ﬁpﬁbﬁzl Eh Mglﬁgtlmtéw tr er eof .
4. The o rrpi@&lm&uha@%l@ma; Pigjidiny Ledngli mlﬂnml swstlmﬁ@mlth 1 xr fwo h@lpé@bsé@eﬁlmm CH2

and NR2; A is sgl @hmggétﬁ&m, 8 h%lﬂ}'f’d?b'-@[—ﬁ@@%eﬁ&éﬁglnof-ylloﬁloﬁﬁllﬁeﬁﬁﬂhﬁﬁ%d and
1, 2-et hynedlyl g}S i S selected fromthe group consisting of phenyl;

pyri di nyl ; Wl msipigi nyl substituted with 1 or two fluoro substituents;
or R1-A toget her’ 1sSseI%ct4:d(fﬂo|ﬂyﬂ1l’e(gr&l1}ébnéistbl@dﬁig@mg%n7mythy[}mﬁdtm3@bihyl,

substituted wth ed fro e p nsi st.i of .

myar ogen: - nEER Rty B e B RELRGL 1SRG S50 Porlad i fieRiveny
part islOsubsti tmr@bhmmacemtlcnﬂyactém@i@seémsotl\w&nﬁlsreoﬁr a pharnaceutically
acceptable salt or a solvate thereof. 5. The conpound according to claim1l

or 2, wherein 25X is selected from CH2 and NR2; Ais selected fromthe
group consit i ngllsrcomppuad pecoeding to claimy 1 ﬂ?f%r‘éhqwlﬁedl yl; R is selected from

the group consi gti§ Bc@Ed RHAOHL; adNRA nyI and pyridinyl substituted with 1
or two fluoro suhstitue

3, 4- di hydr o- 2H- 1&5@3%33&%%%6 gLogR C%Ipﬁ%ﬂélﬁ 1? %tﬁ%?fi}ﬁmné& ethyredivivet hyl ;

15 R' is selected from the group consisting of phenyl; pyridinyl; and pyridinyl
substituted with 1 or two fluoro substituents;
or R'-A together is 3,4-dihydro-2H-1,4-benzoxazin-7-yl optionally substituted
with methyl;
R’ is selected from the group consisting of hydrogen; methyl; methoxyethyl;
20 benzyl; and benzyl wherein the phenyl part is substituted with 1 or 2 fluoro
substituents;

or a pharmaceutically acceptable salt or a solvate thereof.

5. The compound according to claim 1 or 2, wherein
25 X is selected from CH, and NR?;
A is selected from the group consisting of 1,2-cthenediyl; and 1,2-cthynediyl;
R' is selected from the group consisting of phenyl; pyridinyl; and pyridinyl
substituted with 1 or two fluoro substituents;
or R'-A together is 3,4-dihydro-2H-1,4-benzoxazin-7-yl optionally substituted
30  with methyl;
R’ is selected from the group consisting of hydrogen; methyl; methoxyethyl; and
benzyl;

or a pharmaceutically acceptable salt or a solvate thereof.

35 6. A compound according to claim 1, selected from the group consisting of
5,6-dihydro-2-(phenylethynyl)-7(4H)-benzothiazolone;
2-[(5-fluoro-3-pyridinyl)ethynyl]-5,6-dihydro-7(4H)-benzothiazolone;



R2 is selected fromthe group consisting of hydrogen; nethyl; nethoxyethyl;
and benzyl; or a pharmaceutically acceptable salt or a solvate thereof.
356. A conwound/Esording to claiml, selected fromthe @gcompeonsdsti ng of
5, 6-di hydr o- 2- (phenyl et hyny1) - 7( 4H) - benzgt hi azol one;
2-[ (5-fluoro-3-pyridinypet hynyl] -5, 6-di hydro-7(4H) - benzot hi azol one; WD

011/ 073347PCT/ EP2010/ 069972 - 54 - 6, 7-di hydr o- 2- (phenyl et hyny1l) -
hi azol o[ 5, 4-c] pyri di n- 4(5H) - one;

7- di hydr 06,3-dmreytding-2- (ﬁhe(qytmlnmyét H;iazp]@[S;4kﬁ]pymﬂim{455l4)—cﬂqoyri di n- 4(5H) - one;

g gl Eygr 06, 2-diyido-3-RByY2 ; % -ﬁhaztoﬁﬂ@m%]ﬂyﬁélﬁl@ﬂﬁ)-one

i hydro i az0

(4- et hy1 éd&h 89‘?133@%@?51@@ nsz] gﬁ? enizo qug di hydro-1, 3- benzot hi azo

7( 4H) - one;5:6; délermédZd)hgnxlghWﬂ(Wh Denzotyazg 97(4H) benzot hi azol one;

7-di hydr a2-p4- ﬁﬁth’yﬁﬂtﬂeahhgdrbyaa’—l 2-bqhexurie 74W)AY, b)dihtdne-a Bebalzbthéezol pyr i di n- 4
5 H - onej

6, 7- di hydro th hi azol o[ 5, 4-¢c ridin-4(5
- one; o?/ ajﬁzglﬁ@&oé il é’?lai'}yla%@@whﬁﬁéggg ¥IB% i\l?ol vat[e ther]e&%/ 7. A (51
compound a aéiﬂh}ﬁdéh‘5r(ﬁ reaihororydr2-trhenylsthynyly- thiazelobS.drsdpyaidinat(¥édi cament .
58. A corrpoumé arsd defined in any one of clains 1 to 6, for use in the

preventi on, @gid Qt R th P8I0 /G
di sorders. g%npgdﬁgﬂﬁgﬁgpd?ﬁgénﬂe g gmﬁere&%ﬂRﬁ% Qﬂﬁ oglcal or
psychiatric d| s oMcethgrpceutedlyaceqp Eﬂﬂ%ﬁﬁ*s@’rﬁ@‘@l‘?r icaf. schi zophreni form

di sor der, 105ch|zoaffect|ve di sor der, delu3|onal di sorder, brief psychotic
disorder, shared hot i.sorder, y tic di der due to a genera
red cal cont t 1 gheobpng TR Hhrsy PEFCRBITS! B Sgpaee S payceidtar sor der
not ot herw se speC|f|ed, psych05|s associated wth denentia, major
depreSS|ve i sor st hy [ r Vi or der
depre55|ve %lsor%gémﬁg¥u&gég%§?€f§%WE%EC g1ﬁ§?Pg %%ﬁ}w% EQQQ% n%Oﬁ’blpolar
Il disorder, cydrethgntios paiphplagisrof nbmrpbigmaldllmﬁhieﬁlcnbiordﬁtrherw se

speci fied, nDod di sorder due to a general nedical condition,

subst ance-i nduced nood di sorder, nood disorder not otherMAse speci fied,

general i zed9 -anxi Bicodinoynd ascording i dpiped cubstindhaeeuaplesiclar psydvateic
di sorder, acute &i§dr@&s afH @ché:arﬁ;onp@@ﬁzdpmmwﬁzoqﬂﬁeeﬁfmﬁld&@f&er ment al

t ar dat 20 I t al d t t.ent f
i sor da's. " at t eRENBAS RHGFT AT BB A Rl BBt By et OB VE Behavi our
di sorders, persangthdtiy diiosdurdesycladticthergardando a genope, mqueead omalitidry  di sor der
of the schizoid 4 ¥£{Sncepﬁ&§c%ﬁ%'s§é%u§'dr°s81fd%? psPlnotil QiSEdY: 78 HRLGAle type. tic

di sorders, Tourette
spec1ﬁed psychosis associated with dementia, major depressive disorder,

2
t
6,
5,
5,
2-
1
6
(

dysthymic disorder, premenstrual dysphoric disorder, depressive disorder not

15 otherwise specified, bipolar I disorder, bipolar II disorder, cyclothymic disorder,
bipolar disorder not otherwise specified, mood disorder due to a general medical
condition, substance-induced mood disorder, mood disorder not otherwise
specified, generalized anxiety disorder, obsessive-compulsive disorder, panic
disorder, acute stress disorder, post-traumatic stress disorder, mental retardation,

20 pervasive developmental disorders, attention deficit disorders, attention-
deficit/hyperactivity disorder, disruptive behaviour disorders, personality
disorder of the paranoid type, personality disorder of the schizoid type,
personality disorder of the schizotypical type, tic disorders, Tourette’s
syndrome, substance dependence, substance abuse, substance withdrawal,

25 trichotillomania, and conditions wherein cognition is impaired, Alzheimer’s
disease, Parkinson’s disease, Huntingdon’s disease, Lewy Body Dementia,

dementia due to HIV disease, dementia due to Creutzfeldt-Jakob disease,



syndronme, substance dependence, substance abuse, substance w thdrawal,
25trichotillomania, and conditions wherein cognition is inpaired,

Al zhei merwe 2diggasie, Par ki nson' s di sease, Huntingdon's @#CTER2E0/069Wy Body
Denmentia, denentia due to HV di sease, nentia due to Creutzfel dt-Jakob

di sease, WD 2011/073347PCT/ EP2010/ 0699 - 55 - ammestic disorders, mld
cognitive inpairnment, age-related cognitive decline, feeding disorders such
as anorexia and bulim a, and obesity. 10. A pharmaceutical conposition

conpri si n? aI t hemaeud Hisatdeds, ﬁﬂilﬂ%@gmﬁee er@fagéaemmglagﬂﬁdv@aedﬂlaél ﬁd IA n
any one of clai ar naceu acc e carrier
process for pregggfﬂ%gﬁoﬁﬁg%%ghg%?F%Q?a@5#%@ ]¥1 (gg efined in claim 10,
characterized in that a pharmaceutically acceptable carrier is intimtely
Ty one oIy, ATLRREL L i SR ey SRTERA, Bl
in any dne of cla¢ampoungdgs eﬁ@ddn asy pyofaligrRy t@r&%ﬁd@tmaﬁnac&gmﬁ §t, as a
conbi ned prepar aic.aflOtarsicsTul t aneous, separate or sequential use in the
prevention, treatnent or prophylaxis of neurol ogical and psychiatric
di sorders and di seases.

11. A process for preparing a pharmaceutical composition as defined in claim 10,

characterized in that a pharmaceutically acceptable carrier is intimately mixed
10 with a therapeutically effective amount of a compound as defined in any one of

claims 1 to 6.

12. A product comprising
1) a compound as defined in any one of claims 1 to 6; and
15 1) a mGluRS5 orthosteric agonist,
as a combined preparation for simultaneous, separate or sequential use in the
prevention, treatment or prophylaxis of neurological and psychiatric disorders

and diseases.



