WO 2011/ 073339PCT/ EP2010/ 069957 -1 BI CYCLI C THI AZOLES AS ALLGOSTERI C
MODULATORS OF MELUR5 RECEPTORS 5Field of the invention The present

i nvent i orwoebHtEgs33®o novel bicyclic thiazol es which arePOB&iPRINBEST ost eri ¢
nmodul ators of the metabotropic glutamate receptor subtype 5 ("nGd uR5") and
whi ch are useful for the treatnment or prevention of disorders associ ated
with glutamate dysfunction and di seases in which the md uR5 subtype of
receptors are involved. The 10 invention is also directed to pharmaceuti cal

conposi ti ons FINACLRE THIAKHBLES BPXNIDSTER K MOPAASA TORPOFMGINGRS UCh

conpounds and conpositions, and to ﬁmﬁ% such conpounds and
conpositions for the prevention and of disorders in which nd uR5

is involved. 15 Background of the invention Gutamate is the major

am no acid neurotransmtter in the mammalian central nervous system

G utamate plays a major role in nunmerous physiological functions, such as
| ear ni nd anbiieldeofthy innemtighso sensory perception, devel opnent of synaptic

plasticity, Ife en@a%ﬁt%mera?e%% Iha@él% cﬁ@ﬁudfz%ﬁk'élvﬁﬁélpﬂe(%sﬁ% chgv&&cul ar
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r esponsidl einfartiohds tlse xlﬁedtat wrphatmamnsticad sompogitiew cangpriKegpuch compounds,
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nmet abot rop?{: ‘?é)efsse,s féé&g@cg E%‘ths ki é?“da %dsﬁggg%!gat&g% lir%te)gf[s]gdac‘tﬁory rol e
that contri m@yndsaartdm@mmqéww fer rﬁ@e WV@Vﬁar@ﬂd regifentalcdisordpry imphick
activates the i3 kRgvdieQugh binding to the large extracellular 30

am no-term nal domain of the receptor, herein called the orthosteric

bi nding site. This binding induces a conformational change in the receptor
whi ch resul Backgroti® obttelinddrtion of the G protein and intracellular

si gnal i ng pat hways. n&E uRS5 and NVDA receptors are co-expressed
i n hi ppocanpus, Ghitdreate dntic BHgirrandbaiacid nWRoRBHsHii0F38 PCIMERNGD O¢BHO57 - 2
n3d uRS pot ent | f i dent
rechani om BT AeChPCHAFRRE Rl fofin BTt ofbofteql sy BB RAERABRERLENL 1 o
wher eas act $ughtep tnarng ard mRBOG buvba Sﬁ@@éﬁpt’%ﬁ@ptﬁér lopegniefptyeerdii ne

di srupted lﬁstfé'rtklsﬁoio@ leﬁﬂr&l' 1%§b1£a?8h) and%% Lﬂh{h(ﬁltdffb@r&(ﬁva@galé{%nét%ept ors is
postul ated to nofmali

‘z E&[DA rec Naly ofunctl E dghl zophr eni a.
An G uds plbetherpareap st e Hsans oF e(vrzf,& et ReelogisabenGrsFia e act o
on cogni t i ofiscaR@s wheteethevads Ne@aalanee sy fiptadierglc relvitzophisdon.a, and
cognitive deficits in various forns of denentia and mld cognitive

i mpairnment. To d@hﬁ:amzmamedmftestslyea;ﬂimaiehmbﬂaesrphaomﬂnohgigﬂlcabti\tau'oh sftargeting
nEd uRs are h ers of
the famly é§0?%9g§&%£% }réucg a}%@é QS&%@%?H‘%%?%%&E@/ %ave Imted
bi oavai | abi IW@E}OI(SS@hdem Y@POI_IFlbléthTaﬂaSt qnémt@wﬁaaﬂmes@oea@(ema@d%emm( 10),
1431- 1476) . Pﬁcﬁmaﬁﬁwe@@g? deyalapi ng sel ective conpounds acting at

nM3d uRs is toidentify nolecules that act through allosteric nechanisns,

nmodul ating the rpcR@itRm, thdmﬂ@laa@ate@ nittaboti® ﬁlgﬂdt@m@ﬂatredelpm trh@1ulshi ghl y
c, nodul tor of M3 uRs

conserved ¢l te bindin

have errergeﬁﬂwgﬁm?woé%mﬁg%{o%ﬂ? ﬁﬁt %ﬂ?@%ﬁ gh? FP? ggm&gfq er Yt hi s
attractive offictasynati ve. This type of nol ecul e has been di scovered for
several nG uR sub-types (reviewed in Mitel (2002) Expert Opin. Ther.

Pat ents 12: 1- 8) . GROMWm:20GY0828581G IV thoaphiaaing tathd langy ogozehda290 (Mer z)
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mGIluR5 and NMDA receptors are co-expressed in hippocampus, cortex and

35  striatum.



25 WO 2008/ 066174 (Lilly) and WO 2006/ 066174 (Eli Lilly). US 2010/0081690
(Addex Pharma, S.A.) published on April 1, 2010 di scl oses oxazol e

derivati W¥© 2881/(383Pt i ve al | osteric nodul ators of nmd uR5PCWBP20086932010
(UCB Pharma, S.A ) published on January 1, 2008 discloses fused oxazol es
and thiazol es as Hi stam ne H3-receptor ligands with groups at the
2-position of the thiazole ring that are different to the ones 30di scl osed
herein. WO 2010/ 114971 (Sepracor Inc.), published on Cctober 7, 2010
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i mproved b ance o n partic
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i nvention rYIMRYEs p C@t?ﬁ%‘iﬁﬁ@sarﬁia‘iﬂgﬁﬁwﬁéiﬁgﬁ&1Pd’6’f1%u ernéléé‘ﬁ or 5
nodul at or  agilil binttivempghira@apounds having the Formul a (I) 0 (l) and the
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group consi gt aQ&a@MQ;%PQ@% @8@1@%‘1‘&3& 14@@ AGne%J %\)élnumqe&elo ﬁ kyl; C3
- 8cycl oal kyl ; - 8cycrl oal ky al kyl ;. Pe% E@ uted W th
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with 1, 2 otcdewedapddnigbR009) ExpastOpi. %b@fop%talﬁétl?-ﬂc@nts and

(tet rahydro 2H pyranyl)-nmethyl; 25and the pharmaceuti cal |y acceptable salts

dth | vat th t
phar et i cal cBieddY WéM?@%@féﬂ%ﬁ T YRR Pl 5o Rmount of
a conpound ergllr';@frmdu&lﬁlbhemdn@dlﬂahalrsnﬁ@u?p DﬂlK]hyRS?lCWQJI(HISVEIG&? rier olr
exci pi ent . it nvention .nel ate of Formula (I
for gse as @j &@Qﬁgﬁ%@ﬁﬁ%ﬁﬁ%? bgnzcaglﬁ%%suaﬁdn éli tRl%cP st Vg%ﬁ%lgrfl or use as a( )
medi cament fodulatoes. tFused thegroleoronmosudnare durtiet knewn @Ioagam@lgsaw@eqssychl atric
ch sorders | fhhooas ekl ohYE076 ALY GOIIRAIORRE08H) 000957 -4

The invention also rel cordi ng to Formul a

(1) or 25 ph¥Qrae}Pedr (Edlﬁbé@fﬂ W%ﬁoa@{%@m“r{&hﬂdﬂyhyﬁ WA EY & Byddene
manuf act ur epRirm@, SR SIBIEIYd ALl E2D1 M BisBlosdRULI1E Hagvanew & gitkal and

Povent  on rufey seg]gwmmwg LR e ﬁﬁ%bhﬁ%x Hati on
with an addj’a'muxmyall poGs disdexst ificall oageits ahd thibfudesrmriistaotne i83-oéceptomedi canent
for treati nﬁ dt%v nt hrﬁgtl{%%éc%n? &?the ﬁln%ope rXr?%%gf{ E[r%ﬁ f?e'rétﬁ E[(gﬁlreson'ep whi ch

M3 uRS is | n%a Ve urither vor rocess for
prepar iy adiptlasaddeun.i Wa 2010/114971 (Sepracor Inc.), pubhshed on October 7,2010
discloses bicyclic compounds and provides data for their activity as mGIuRS NAMSs;
none of the compounds disclosed therein contain a substituent at the 2-position of the
thiazole ring as disclosed herein, and none of the exemplified compounds contain a
carbonyl group in the bicyclic core.
35 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



10conposition according to the invention, characterized in that a
pharmaceutically acceptable carrier is intimately mxed with a

t her apeutwoabiy7a§3pect i ve anount of a conpound of For nmulP&T(EPR010/0699Fhe
invention also relates to a product conpfising a conpound of Formula (I)
and an additional pharnmaceutical agent, as a conbi ned preparation for

si mul t aneous, 15separate or sequential use in the prevention, treatnent or
prophyl axi s of neurol ogi cal and psychiatric di sorders and di seases.

The cheni capropatessueh ab B&tﬁ@ﬁ&ﬁ%ﬁd&n pfdi@dmﬁ$@Ebteh¢’3’Va&ﬂé\ivﬁfﬂd6@éﬁi/glener at ed
according to the n mencl .e rulmgfs agreed upon by the Chem cal Abstracts

Servi ce (CAGPOSARRaIpRE] 518 CPHWERYCAI Devel opnent, Inc., software (ACD Nane
product 20version 10.01; Build 15494, 1 Dec 2006). In case of tautoneric
forms, the nanme of the depicted tautoneric formof the structure was

gener at ed. Pleseeiption of thshyendorbe cl ear that the ot her non-depicted
tautonerg ¢ formqg O@'L:%:Qt Bl@%lllt%elgla‘%sttg'c&ng&ﬁld%(ﬁgﬁﬁg%etéﬂ&?roﬁfc%?ﬁ%aﬂenvem' on.

For the avoi dance \ corresponds to a bival ent nker of fornula
25- CH2- 0-, 1‘-@‘9@1&@125 mOGWé‘iOéF‘ﬁl‘tﬂWeS%F?fﬁPQ‘Inéﬁ F“émg thegorpaRdl¥ rom 1 eft to
right, going fromthe bicyclic core of the{nol ecule to R. Thus, when Ais
-CH2-0-, the -CH2- is bound to the bic oXandR>0- is attached to R ; when
Ais-O-CHZ-, the -0- is bound to t [ ¢ and the -CH2- is bound R . 30
Brief Description of Draw ngs ri Fi gt )gr aphically presents the data
fromthe dose-dependent reversal effects of conpound 8 on

anphet am ne-i nduced hyperl| oconoti on descrbed in the Pharnmacol ogi cal
Exanples. In the figure, (1)-(6) have the foll owi ng nmeaning: WO

2011/ 073339PCT/ EP2010/ 069957 -5 %0%2 hydr oxypr opyl--cycl odextrin p.o.
(oral gavage admdrihestempisoneriafpisttberiofe sul phate 1.0 kg/ g s. c.

(adm ni gf ered syhsEit aneously). (2) Conpound 8 (3. 0 ng/ kg

p.o.)/ Anphet am ne sul phate (1.0 ng/kg s.c.) (3) Compound 8 (10.0 ny/kg
p.o. )/Arrphetamﬂ&%&ll hate (1.0 ng/ kg s.c.) 5(4) Conpound 8 (30.0 ng/kg

p. 0.)/ Amphet am pds selbqb@irem(the Broip/chsisting.of -CBYOCanpauae,§ (56. 6 nuy/ kg

Doy 7 Pt e SRR by S5 b G TP e o e
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3- et hyl but omt %O@Pﬁétlf’f‘t%ﬂnﬁﬂfﬁyba 311, fesal yoay,@a@ atmd.%@lhyh wy{)edwﬁh

1-ethyl-2, 2 ey, Lid%émw sclektcl, Iﬁlozsuﬂaﬁtﬁthéﬂfﬁtaﬂﬁ (gféﬁ@@ﬂro 24 paphyid-nRe;
1-octyl, 25The t cl her ej n aI one or as part of

8¢ al k
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subst i t uent gitrapsutemly offediveen®iunt o2 gremp@ind 01f Boamlallkylhd gmbumagsutgdelly ned

above, 30sups hf;ttab'ﬂe%grr}@'rbpe;?mplg?tor 3 hal ogen atons at any avail able
posi tion, suc for ‘exanpl'e fluoronmethyl; difluoronethyl;

g" gf gU?r O]ETF'[ hyJAddl%ogall?y 'EHe' 1’;1{7&916{3%15%& to @-eé‘m L{ﬂH%@F@ﬁhﬂ){ (1) for use asa
rifluoropropyl. Preferred exanples o ese ups ar

trifluoth nemﬁgi,ucamgntzmé fo ﬁFPliﬂP%}dd%x heymulg g tor R e ifor 0 ¢ h

trifl uor onetrlythehteirigeration 6fhaurdygipdlemd psmthiatric disorders in Wthh mGluRS5 is

involved.




WO 2011/ 073339PCT/ EP2010/ 069957 -6 In a particular enbodi nent, the
invention relates to conpounds of Fornula (1), wherein nis 1 or 2; Ais
sel ect ed WP@M1#78339r oup consi sting of -CH20- and - 0- CH2PCTBRR010H6WET ect ed
fromthe group consisting of phenyl; phepyl substituted with 1, 2 or 3
substituents each independently selected fromthe group consisting of

C _6al kyl and fluoro; and 3-cyanophenyl; and R2 is selected fromthe group
consi sting of hydrogen; G _6al kyl; (C _6al kyl oxy)C1_3al kyl; C3

_8cycl oal kyl; T%S&yﬁ)h@dokrylabe@'taa@ldsybfa@&ﬁ?oﬂmd 4eberditlg td Psphshi(hywrad with
1, 2 or 3 sybstituents each .i ndepe(ﬁdeptfhé.se ect%gtfrom tfhcgw%rso?up

consi sti ng IJRIR4CCEHqY] FomPRgition peEOFiyg o th iy CRtign B thegpgyta Ptuted with
1, 2 or 3 imdépanee bl tycasieg ec presetialgmesubisdicdl uad psychiaphedydriGis ilBatiohl ;
(phenyl ) G | . rein the phenyl part is substituted with 1, 2 or 3

i ndependent ;e/}hglﬁ lg\él\@‘goé%%ial 0 substituents; pyridinyl; pyridinyl substituted

with 1 aor 2 Su}z&a&igﬁ@sy Fne%%%ﬁggff&smqn& Lie sre! &gﬁ%gn&éfp&m%g% gy oup

consisting of G _ o yl oxy,. hal o an _3al kyl tituted
with 1, 2 ofompingigapeiftientddjtiaie] pharmgciviicy agander thgaprngfachygot a

(tetrahydr omgdicayém mylecahBg Bybﬁevé\tﬂﬁlgtﬂ’éﬁroﬂé'g%Mﬁ@F&}icﬁﬁkﬂid’d@&ﬁeﬂ@ﬁﬁl%&hs alts
and the sol v%ieésst her eof . In a particular enbodi nent, the

i nvention rBCMIESISIBYYithounds of Formula (1), 20 wherein nis 1 or 2: Ais
selected fromgh roup,.consi sting .of, -CH20- and. -0- - . R is
sel cct od 11 om rEePPEHPHEIREhEbD Rt ot Mbseg it aberpasewiealicn' 3, o
or 3 sulfst i ¢camepvisBiosactoriimgap redevdntipn sehiawstesided mothet dighagmeegptiedlysi st i ng of
G _3al kyl r isAREmarefYa 1V the@BEL B STSGIVEGhidnf oM t he

gr oup cons?“{slt‘qflﬁgg%g%%?sogen; egy_g‘g%&; (8:1?6 al k{’u XY) CT -3alkyl; C3
-8cycl oal kyfompogsd gEferagdt W ) G _3al kyl ; phenyl; phenyl substituted with 1,
2 or 3 substituents each independently selected fromth oup .consi sting
of Cl_3alkyl, &he’ 1@5?1}&911&%9,1“6‘%%560 AREP t_%’é*iﬂ&ﬁ“%%%’ﬁﬁ%“&&@%%”ﬁ%a%a or 3
30i ndependest ddditirlabphaetatiakicalsigbist ad vesrhisined plapaytigrClor 3mhkaheous,

(phenyl )G _3al kyl wherei.n, t he phenyl rt s s i \ . r 3

i ndepen enﬁeyafégﬁi %rcsf%lbenhgll lgesnlljggtplr \ (Ialﬁ %;treﬁ%ﬁnggﬁéﬁo?ﬂg§ r?ﬁﬁ%“{r&lé’ 5‘%% ituted
with 1 or Zamslybsthistueniwrdacind dislepesndent |y sel ected fromthe group
consisting of G __3alkyl, G _3alkyloxy, halo and C _3al kyl substituted
with 1, 2 or 3 i heegeniennppesef the cemperids of thesirpcnieiiy autiogrygere generated

N £ he. Sl o Pe T oup
consi sting $ATiusEy &@Ya;n-ce@%ﬁﬁg‘g@ ’}IE“PQWO‘/%%%@éﬁ?afW gioduc

_Ggl i(_y![ZI{(yszr_sitgﬁaOJOYJZ Build"B5498¢y ;D_e@&bﬁ?’)l )Iﬁjcasﬁeﬁltd{y(bmetﬁmﬁ){ﬂmls,;th@hz&ﬁy bf thfe
substi t ut ed, wi. or. 3 substituents each independe S rom
the group c%eﬁ)é(itgq \%‘Hﬁ’“bcflcﬁ r_%gfﬁﬁl%mé rfS"éﬁ(%/elng%gefa 8WQV%h%¥]8ui%§%&1§%

subst i t ut edthai thh ofher BowdeiBctied trapenctentoly isdbeoichd et aiithinsihb searewd s ;

(phenyl ) G _ vehdienyl ) G _3al kyl wherein the phenyl part is substituted
5Swith 1, 2 Q?L%M:mﬁgep%ﬁdent |y selected hal o substituents; pyridinyl;

]pyri dit Eyl substi Fé&ttﬁQ?Wi&athc% ogao%tspéleiéfrieg lﬁgﬁt?kmcneﬂtnﬁﬁg%mgﬁ%y gellﬁﬁL ed

romthe gro onsi sting of C 3alkyl, . a oxy,. hal.q an alky

substi t4r ed” ﬂg?"r, -OHgy Wéelieﬁﬂtélﬁélﬁ%‘é‘ﬁtbﬂﬁ tg_e"’leéﬁatd)é%orﬁi?fbtos‘ﬁ%gtgoﬂ% . and

(tetrahydr othditidygtiesyttof ﬂ’&trhtyllec_';ulatthh Thés,anttnR isaiC@1,88-, picexrhu & houdeto ned.

égr mul a ( : ;] ‘Eh%\kﬁcgflrp :a%lﬁl-gt iseaqg(c)l(ljeldqg rﬁl; w}lgne Alil Y(Sf_fgﬁz(_),nthg ?(I)-alts%%ultlc? totRIP ounds of
bicycle and the -CH,- is bound R'.

30  Brief Description of Drawings

Figure 1 graphically presents the data from the dose-dependent reversal effects
of compound 8 on amphetamine-induced hyperlocomotion described in the
Pharmacological Examples.

In the figure, (1)-(6) have the following meaning:



nis 1or 2; Ais -CH20-; 15R is selected fromthe group consisting of
phenyl and phenyl substituted with 1, 2 or 3 substituents each

i ndependenOI291198B338t ed from t he group consisting of G _BarkEPROIAMEIIT uor o;
and 3-cyanophenyl; and R2 is selecied fromthe group consisting of
hydrogen; nmethyl; ethyl; 1,2,2- trinmethyl-propyl; (G _6alkyl oxy)Cl_3al kyl ;
C3 _8cycloal kyl; (C3 -8cycloal kyl)C _3al kyl; 20 phenyl; phenyl substituted
with 1, 2 or 3 substituents each independently selected fromthe group
consi sting @b 269 BajdeykyprépylPadyeyddexin Nl (Gradpshagd 3alkyl substituted with

(phenyl ) o1 - SR GaaAmA eSS s Pine S B bEST ibta ol 5

i ndependent (2y Coalpeahdsl (haln/sgipst)i Amphnttaninpyulptatayl.0 noykg slcnyl substitut ed

with 1 or 2 i j he group
consi sting (g?\igﬁltpgglgcfggfo@%%%%é{)ﬁ%‘?ﬁ%@aﬂ%{;%ulgﬁ%gg6%;?1%’:{@ ubsti tuted
with 1, 2 o) Sompaepbh Ehe ngg/lsgep-edéemhﬁ:éarmngawphat@ (ehmykahe)
(tetrahydros?dompbanyd 56 Wl p aNA iRt et FRERUE ( Coklgkacespt abl e sal ts
and the somszt g?bt her e(x)f. h%l ng%nijerrbﬁ(}%i ment , EZ ig selggkc%aééd?fromthe gr oup
consi sting @ VshukdgEn?) metYspicle githy)s-c1 2 2-trimethyl -propyl; (C _6
al kKI oxy) C Iﬁ@‘lféﬁydéé for G3mpBacs @ﬁadwkéz)tmz_-g,air&;?@pmml mﬁcéod]?ﬂeimahdshﬁast i tuted
with 1, 2 or 3 .substituents each,independentl|y selecte rom t. roup
conei st i g B 5 amepRamese SR BRGE “Rarn et ety ‘Llss Bl ed i t
1, 2 orlB iBcdepBnaéptiyinselisetvatb’hal o substituents; (phenyl)C _3al kyl ;
(phenyl ) G _3al kyl 35wherein the phenyl part is substituted with 1, 2 or 3
i ndependently sel ected hal o substituents; pyridinyl; pyridinyl substituted
with 1 or 2 substituents each independently selected fromthe group
consi st i ng Betadpd deseripgion ofjthe ByeR{pHxy  hal 0 and WO
2011/ 073339PCfT/.EP2010/ 069957 -8 Ci _3al kyl substituted with 1, 2 or 3
i ndependent ¥ ted hal o substituents; and
(tetrahydro-2H pyranyl):nethyl; .and,n, A.and.Rl. are as previously defined.
In a particul ar pi%t(?él"n]éﬂg?e'{r? Fﬂ%?ﬁ ﬁlsgﬂ%?@ﬂré?ltgge P BRSO AR e%gmﬁpor mul a
(1), 5 Mhereiars to flwrihepchl@incAbigninChRddine, with fluorifRk o chleredetimgiprefeomedt he
group consi st . substituted with 1 or 2 substituents
AR b By ARG RO

each i ndepen y se e group consisting of G _3al kyl and

10f l uoro; and R2i l-@c 1P r-@m s1ker o eap SioShi AthehYd4188£85 agTet hyl ;
sthyl: 1.2 2 11 oChm %%%%yyr; TR |p§§$%153a|ﬁl£tgje ( °

R yl 0 _ l; (f
_gcycl oal kyParcaf angthey BrougraGss othpruieg statidn s (1 %aatw¥q4 S_*Lrag‘t or Wandeds uent s
each i ndepegsiRnhlly sstieedesdfdarbonBaredipalcRNsiStromd ©f3 & frordalikylor G
_3al kyl 15i nd ndent |y

, ~.hal d G 3al kyl tI.t d,w,th 1, 2 3
sel ect %aﬁ%r%slﬁtﬁg‘?af%mt%& %‘ﬁ%ﬁ?%%&@%&ﬁ%&hl%ﬁﬁélﬁf'/clh)%%to_%lglrw P?%e%er ein
t he phenyl maletulicdysusigtlé bortde svhwiht inclid ey bu2 is md diperedemnicthyd adtledt ed hal o

substituents; ai.nyd i i O t{tut ' } tituents
each i ndepeﬁ'gre%’ 1%12%%(1:t?%@’ﬂo?n%{hﬁgeﬂgﬁ’ofdiﬁ%rgﬁg ' seﬁhlg}ig %% thép%@g’l kyl, Gi
_3al kyl oxy, 3+matleylouisl, &i2-daickypliprenysthexitlet 2 trimethylpropyl, &-cfinddgendent I y
sel ected h%iﬁleﬁ%’ob&ly?H%Lte%ﬁ%e(ﬁﬁﬂrbﬁﬁ%@h@pt?l‘h&b’f—@&%ﬂ) -methyl; 20and the
pharmaceutical |y acceptabl’e salts and the solvates thereof. In a

\mrt icutar erﬂiodim%@hﬁ “_C@_@cyalggg@u’i @gbg@@@da&fdi@ abgﬁbﬂhﬂﬂptﬁth@ﬁanﬁﬂfeﬁ‘gﬂoap( 1),
ereinnis or, 2; . - is sel ect romt aro

consi sting BHESSIPLRTY lsﬁrsfif%%jhésr%?f“eféﬁéscﬁcloﬁfoé)aﬁ\ﬁy flﬂg‘itygtcygpogﬂ%élt WCE@W( ¥ each
i ndependent tycldepet bmticfolanttthe group consisting of C _3al kyl and fl uoro;

and R2 is selected fromthe group consisting of hydrogen; mnethyl;
ethyl: 1,2, 2- trThetehyl“CosadkyllsubgtOited alithyl, 8 oy pandepandeptly s¢leged halo
_scycl oal kylheud3abkyd empbeQhoreiR RERHerid A Mkl t s#b@Hadidiied aBdve2
substituents each %n,dJeenéIﬂdgnt ly sel geecﬁt ed from %’hge1l 1glsr,jou
30  substituted with 1, 2 or 3 haldogen atoms at any available position, such as for example
fluoromethyl; difluoromethyl; trifluoromethyl; 2,2,2-trifluoroethyl; 1,1-difluoroethyl;
3,3,3-trifluoropropyl. Preferred examples of these groups are trifluoromethyl; 2,2,2-

trifluoroethyl and 1,1-difluorocthyl, with trifluoromethyl being particularly preferred.



consisting of Cl1_3alkyl, C _3al kyl oxy, fluoro and G _3al kyl substituted
with 1, 2 or 3 independently selected fluoro substituents;

(phenyl ) OvO2a11ky7B339( phenyl ) G _3al kyl wherei n the phenyl PO&RMEP2018/06295%1t i t ut ed
with 1 or 2 fluoro substituents; pyridinyl; pyridinyl substituted with 1 or
2 substituents each independently selected fromthe 35group consisting of
C _3alkyl, G _3alkyloxy, fluoro and G _3al kyl substituted with 1, 2 or 3
|ndependently sel ected fluoro substituents; and

(tetrahydro- 2H pyy ﬁdmaﬁlaﬂ@ﬁﬁﬁdﬁmmﬁﬂﬁﬂleﬁrﬂ%nﬁ@@fdlﬁﬁ@ﬁt@tdoﬁ@)bhﬂds&ﬁ%ﬁhaw(B), salts

and the solvates t eof. -9 In a particul ar enbodi nent, the
i nvention reé'4f®s to conpounds of Fornula (1), wherein nis 1 or 2; 5Ais
- CH20-; R nissl se2;ected from the group consisting of phenyl and phenyl

subst i tut ed w tng'SGCiéCt%i {#"ﬁ%géﬁdﬁ)%ff%&%@ oF %ﬁr@ a_Lnd _O- C .is selected from

the group consistin £7i net hyl - pr opy! ;
(Ci _6al Kyl oxy) QR @atlwpd frptmthe @wmcoamktwg)ctf]ph?,@ylkpmenybﬁ@ﬁtyuutedpw&ny|2 or
10substii t Ut?ﬁhﬂé‘hﬁl'%nt% Bh 1%d§[5é9§$ﬂtfy%[&fc§d?ﬁﬁﬁ'tHe@&ﬁﬁ‘M@ﬂﬁhg/oﬁ@l Qeamy@dnd romthe
group consi sting % and fluoro; pyridinyl; pyridi nyl
substi t ut edﬂ‘\‘/ﬁrt)hanﬂ %?Yaﬂoghfﬁ%lc i“fd4ents each i ndependently selected fromthe
?" oup ﬁ035| sting? Csfse@b%eaéﬁdﬁy’[heégﬁl&ﬂ ddﬂ@ﬂ’sﬁmg aﬂﬁldrogen C 6alkyl I I
t et rahydr eptahl e salts
nd 1 he. sol (Far B pRetas vk Byl 6 BRRIIBGPS Ry, B AEATRYE
i nvent i Idn raibstiterdtvatic brpaundbstificiFe canhl 1ade(pleyldem\ldy@ﬁlectnd froimsthg gocrupz Ais
- CH20- t r r Si I phenyl
subst i t ut e?oﬂsghﬁq&e@ %ﬂ?{l &%ﬂ(g%ggtﬁfﬁ%&tpgl 3a§ﬁr¥é@%ﬁ|§%&2§fﬁe{éf %gp?rom t he
group consi lﬁlﬂmﬁ@d@fﬂYrﬁ@tqfiW hakﬂr}%lﬁwtuelﬁhéﬁ@anQQms%lkxlufpéénWQlhia%’bwhg ein
% ubg t : L ulent fhe 8 Fm %@%mehmafei %re}jmfiép%ghélﬁ@ @Ie@tétﬁ h;a@rb@bmmﬁs gf ,
_3al kyl oxy ri L ubst i or
subst i tuent@’rég@ﬁ %@ﬁ%‘%%‘é‘ﬁ?‘? 1t§é|°é§t£‘é tftl"ﬁ}trgl?ar?g E)‘feé?ﬁ e@ﬁﬁ§¥r§‘f tthg of
Cl_3alkpysl aﬂdmfth@@rroap camistm@e)fm @zmﬁgeugauqaxbiw haloceptabhleylssabstiu@ddvitthe
solvates th r£ riticul at es
to corrpoundg ol %:lgfi?ﬁfpge?t&)selﬁgrh&%ns }]tu?@g H'szte%ah)}g?g 2W@%IP{”}1€{I‘S}I
sel ected from t hexdghopharoensitstilngccoptaplesald angrtte miééﬁys thergo€t i t ut ed wit h 1
or 2 fluoro substituents; and R2 is selected fromthe group consisting of
met hyl ; phenyl; phenyl substituted 35with 1 or 2 substituents each
i ndependent |y skl epadeulnr grbadiacyis hapneaHen slitaytogomperadsat Egserik Gor o:
pyridi ny ; w#RseRyridinyl substituted with 1 or 2 substituents each
|ndependently sel.e fromthe group consisting of nethyl and fluoro; WO

2011/ 073339PCT/ E#ﬁzf)% 069957 - 10 -
A is selected from the group consisting of -CH,0O- and -O-CH,-;

R’ is selected from the group consisting of phenyl; phenyl substituted with 1, 2 or
3 substituents each independently selected from the group consisting of C;_zalkyl and
25  fluoro; and 3-cyanophenyl; and
R’ is selected from the group consisting of hydrogen; C;salkyl;
(Cyealkyloxy)Csalkyl; Csscycloalkyl; (Csscycloalkyl)Cizalkyl; phenyl; phenyl
substituted with 1, 2 or 3 substituents cach independently selected from the group
consisting of Cy salkyl, Cysalkyloxy, halo and Ci.salkyl substituted with 1, 2 or 3
30 independently selected halo substituents; (phenyl)C,_salkyl; (phenyl)C,zalkyl wherein
the phenyl part is substituted with 1, 2 or 3 independently selected halo substituents;
pyridinyl; pyridinyl substituted with 1 or 2 substituents each independently selected
from the group consisting of C; salkyl, C;salkyloxy, halo and Ci_alkyl substituted with
1, 2 or 3 independently sclected halo substituents; and (tetrahydro-2H-pyranyl)-methyl;

35 and the pharmaceutically acceptable salts and the solvates thereof.

In an embodiment, R* is selected from the group consisting of Cyalkyl;



and the pharnmaceutically acceptable salts and the sol vates thereof. In
a particular enbodinent, the invention relates to conpounds of Forrmula (1),
wher ei n SH0<LW011/078830s - CH20- ; R is selected from t RETFPRUN/O6VATI St i ng
of phenyl and phenyl substituted with 1 -pr 2 fluoro substituents; and

R2 is selected fromthe group consisting of phenyl; phenyl substituted with
1 or 2 10fluoro substituents; and pyridinyl substituted wth 1 or 2 sub
stituents each independently selected fromthe group consisting of nethyl

and fl uoro; (@g@[kg,lbe%,)@h@ilﬁche@gglc Abal)yl pﬁﬂiyaﬁih%nyﬂabﬁeslyﬁﬂd)sﬁﬂﬁe:dmlth/&tzes
t her eof . ar e the inventi oriC yFS to

conpounds off WWP%P% fgch 1 Rﬁﬂ‘e?né]?'ﬁe e g'%r;m fRejgLoupgagsting o

sel ect ed frOmatkydoxyt balp and)@sjseﬂkylrsgbgﬁtutp&emyll and Spimapyﬂldeatlbseled:tad badowi th 1
or 2 fluor 0, 0 0, ng of
met nyl  pnerof st BRAROCT MR RO GRR! eI phEISR FBITLE 10
t he pharSmac‘eljh il cabt § inlepensicathy scleradd kalaypubstiientsopyratied; pyitied ubstituted

I'n a particglgy o‘?@t%ggétﬁ%?ﬁs eaEﬂ%deﬁé&ﬁi@%fﬁblé&é@ﬁ&% tho I%QHEQW Q)ff For nul a
(1), 25 wherein nis R§ fromthe

group consiStiatgylds 136%}‘?9‘%11%%‘@@1%aﬁﬁ’éts‘tﬂ%sﬂf%ﬁiwt?ﬂ Orgngiteep%c@ﬂ tituents

each i ndepeqgendd bélcﬁﬁib@@th@ﬂsfd’n@"(’te‘hﬁﬁycﬁb%ﬁpﬁ@ﬂﬂb-ﬁi&ﬁ}@, afl nCA @allik'ydre and 30
fluoro; and 3-c {1 and R2 is selected fromthe group consisting of
G _3al kyl ; RrﬁloégVay Y )01 3al kyl; C3 _gcycl oal kyl ;

(C3-8cyd oaI kyl)G _ 3a| kyI phenyl phenyl substituted with 1, 2 or 3

substituents ea e 1of G
_3alkyl, G ﬂ: oxy, ha odgﬁe h%q%‘%ﬁfg&f’ %stltu mgsmoc{}?&&hﬁqr

fluoro 35 %’ﬁfﬁglﬂl tuents; (phenyl)G _3al kyI (phenyl )O 3al kyl wherein the
phenyl part is ﬁlﬁppgfgut ed with 1, 2 or 3 |ndependently sel ected hal o
substituents; pyr.l dény(é pyri di nyI substituted with 1 or 2 substituents
each |ndependentA|1§/ Hi@¢ted fromthe group consisting of WO

2011/ 0763339 PCT/ EPRR3QLQS %ﬁl?th@g_o’i@l d@ylblstn(g]ofﬁ}mbkyll a0 healsobsaindedCivitBal Ky |
substitut ed I

uo t
(tet rahydro 9 Wgﬂﬂ?ﬁﬁg enél Wngengﬁrlz e& ar n@(’t:hetﬁrg%paf?nmtm gb‘ballké’ salts
and t he sol asltfo®rordSefyandphengl; padtl cuI ar enbodi ment , the i nventl on

relates to Corrpgr ﬁdsélegfed%nmﬂeagr& 5[) eon\,ﬁﬁﬁﬁ%?fqhﬁébn m@fh g’eﬂﬁ’l' £220- CH2-;

R is selected omthe group consistin ’Isubstltuted

with 1 100rtrimaiydgrens: lsalléﬂeﬁﬂcnd@blélm ertycipaby] é@ﬁ &fd’C%a Xerlgrloup
consi stigng ﬂ{eng pﬁa{ﬂyubsﬁﬂdecf WHRN02 oA Guﬁameﬁtsseebteﬁﬁe@enﬂmm dcnetdrfes

consi sting %e glroup—c%(rﬂl|51s1.y ng of(é? 3"Jl?<a i@{ 34 ¥ 0Xxy, ha?o and,y él salkyl substituted with 1, 2
or 3 independently selected halo substituents; (phenyl)C,salkyl; (phenyl)Ci_zalkyl
wherein the phenyl part is substituted with 1, 2 or 3 independently selected halo
substituents; pyridinyl; pyridinyl substituted with 1 or 2 substituents each

25  independently selected from the group consisting of C;salkyl, C;alkyloxy, halo and
Csalkyl substituted with 1, 2 or 3 independently selected halo substituents; and
(tetrahydro-2H-pyranyl)-methyl;

and the pharmaceutically acceptable salts and the solvates thereof.

30 In an embodiment, R” is selected from the group consisting of hydrogen; methyl,
ethyl; 1,2,2-trimethyl-propyl; (Csalkyloxy)Ci_salkyl; (Csscycloalkyl)Cy salkyl;
phenyl; phenyl substituted with 1, 2 or 3 substituents each independently selected from
the group consisting of C;salkyl, C;_salkyloxy, halo and C;_salkyl substituted with 1, 2
or 3 independently selected halo substituents; (phenyl)C,salkyl; (phenyl)Ci_zalkyl

35  wherein the phenyl part is substituted with 1, 2 or 3 independently selected halo
substituents; pyridinyl; pyridinyl substituted with 1 or 2 substituents each
independently selected from the group consisting of C;salkyl, C;_zalkyloxy, halo and



(C3_8cycl oal kyl )G _3al kyl ; phenyl; phenyl substituted with 1 or 2
substituents each i ndependently selected fromthe group consisting of

C _3al kylwoen113aB91 oxy, hal o and 15C1_3al kyl substit ut @ET®EPRM0DFI927 or 3
fluoro substituents; (phenyl)G _3alkyl;_g{phenyl)G _3al kyl wherein the
phenyl part is substituted with 1 or 2 |ndependently sel ected halo
substituents; pyridinyl; pyridinyl substituted with 1 or 2 substituents
each i ndependent |y selected fromthe group consisting of G _3alkyl, G

Bgl i<y lt OthCh;’al 91 Mtl?tedﬁ&itﬂﬂ' 2 §1U$)ﬁid'ef)éﬂd@ﬁ1t1y\%ellébtet3d,hhai1’o QbsBtubhtyoind
substi t uen ra an e
phar naceut i @?ﬂaﬁ}?grgc}c[g &S ?iﬁil;ts Q%/f{f& /%/ ﬁ%d Bofigat é’ge\(’f%fye‘g?{ne‘? n an

enbodi ment, R2 is selected fromthe group consisting of CI _3a| kyl; (G

sggls{(?”t 8?3&0@ t%adlg%*m&érz(é%b%ﬁ%&%en%%}é% fe?f?ﬁég(%lacr’olggjﬁﬁ y sel ec?eé )f romthe

group coénsishéreig of G _3al kyl, G _3al kyl oxy, halo and Ci _3al kyl substituted
with 1, 2 or 3 fLkupg 1ozsubstl tuents; (phenyl)d 3alkyl; and

(phenyl ) G _3al ké wher'ei n t he phenyl part is substituted with 1 or 2

i ndependently s et hal o substituents; and n, A and R are as previously
defined. 30l n arpirtliccwl ﬁbnﬁtmibgﬁb@ejahmstﬁﬂga)ﬂpw@ﬂtaino@héﬂlammlmt@d Wﬁl‘rpounds

f F I wh t ed
From the or S eoNErEs Fah tbfensndiny ssffelel oy Moy sopdotie  nPuSSagf 5
subst i tifent Buarardndi ndependent |y sel ected fromthe group consisting of

G _3al kyl and fku%% s%lec%ﬁqrorﬁ/\@ﬁeéq&g;{ &%§§$§%@W@%O&gﬁgg%ﬁyl, ]%3 2 R2

is selected from

subst i t ut edtnmeﬁhvlprmy?ZCsuﬁkylpﬁyD%B@ WatGr serdedeviferalky é@?@di @%Pnb’]r om t he
group consi s'iﬁo'st"‘tﬂte‘afwﬂﬁi Br 2R¢hsEucaalcko ingeislibhtit Rbcwdtffon theZerblip 3 f1 uoro

bstit t h and h I
Sart 15 SubGMIREAT G tor Yo etgféﬁa%cﬂ%f %ﬁa@@?@@%&a&“&gﬁ e tuent s:
and t he15pPamamdént@adeleyteadﬁﬁmuameeﬁal(pﬁen@zt)(rl tdlleyls @heay S, bhet @héreinl I n
a partic e 1.n t rmul a (|
Shorei n- om0 SRR pB N sybpdicy WADE bP2 B GieEfy) QeI s Vo0, )
consi sti ng pridundnysridamd spbreitytbd sithdtdr2ubgitwintheachondeperdendly seleetrd s each
' ndependentﬁa{m%gé gﬁhﬁgo{@&ﬂy&% Qémﬂpcfi)dﬂé}l&w ﬂglo%dr@gml S%Bgnﬁﬂeu%h and

15R2 is sel ecte consi s

yl
subst it ut edlwd @ 111d@i?€n961§Wb@ich)edéﬁiosﬂ@%ﬁemhd’éééﬁHéW%‘}/’zéPﬁéé%éanFW% t he

group cmnsi sti ngarf thé bm}hﬁc@maw aédey@bl@rm&shaﬂdthé pélemyd fherbhyl ; and
(phenyl ) net hyl merelnthe & ﬁ stltuted vvlédsh%t:lF éﬁluoro
substituents; 2 PHECYRALS e teiigvey 8%5%%8?@?3?3"&“ ORRuEdy at es
t her eof . 20where1n In a particular enbodinent, the invention relates to
conmpounds  of Fohn}ui grﬁl) wherein nis 1 or 2; 25A is -CH20- or -OCH2-; R

i s phenyl; and
A is -CH,0-;

25 R’ is selected from the group consisting of phenyl and phenyl substituted with 1
or 2 substituents cach independently selected from the group consisting of C;zalkyl and
fluoro; and

R? is selected from the group consisting of hydrogen; methyl; ethyl; 1,2,2-
trimethyl-propyl; (Ci ealkyloxy)C; salkyl; (Csscycloalkyl)Cysalkyl; phenyl; phenyl

30  substituted with 1 or 2 substituents each independently selected from the group
consisting of Cy_salkyl, Csalkyloxy, fluoro and C;salkyl substituted with 1, 2 or 3
independently selected fluoro substituents; (phenyl)Ci_salkyl; (phenyl)Cisalkyl
wherein the phenyl part is substituted with 1 or 2 fluoro substituents; pyridinyl;
pyridinyl substituted with 1 or 2 substituents each independently selected from the

35  group consisting of C;salkyl, C;salkyloxy, fluoro and C;_salkyl substituted with 1, 2 or
3 independently selected fluoro substituents; and (tetrahydro-2H-pyranyl)-methyl;

and the pharmaceutically acceptable salts and the solvates thereof.



R2 is selected fromthe group consisting of nethyl and 4-fluoro-phenyl; and
the pharnaceutically acceptable salts and the solvates thereof. 30ln a
further ewbodives3? R is selected fromthe group consi @CrAR2Q0/0p498TYI ; 2-
f 1 uorophenyl ; 3-fluorophenyl; 4-fluorophgnyl; 2,4-difluorophenyl;

3- et hyl phenyl ; and 3-cyanophenyl; and n, X and R2 are as previously
defined. In a further enbodinent, R is selected fromthe group consisting
of phenyl; 2- 35fluorophenyl; 3-fluorophenyl; 4-fluorophenyl;

2, 4-di fl uorophenyl; 3-nethyl phenyl; and n, X and R2 are as previously
defined. WO 2011/ 0733 PCT/EPZOlO/ 69957 .-

enbodi nent , fnsa Yﬂjf‘r Spdamat (he dnsation [ﬁaéas %Cloﬂlpﬁ?u%(f ﬁg Uent s
each indepemﬂﬁmmly sel ected fromthe group consisting of O._Salkyl and
fluoro. 5In an ﬂng )nal enbodi nent, R is phenyl optionally substituted
with 1 or 2 quoro Substi tuents. I n anot her enbodinent, R is selected
fromthé group 4oxsiHiQng of phenyl; 2- fluorophenyl; 3-fluorophenyl; and
4-f1 uor ophenyl . 11@ selected Bnftht Bf %%nﬁﬁh%%@ﬁyl 28 phény8 ShRERAGH KiRM t he
group consi sting ; eth prlnethyl propyl ;

2- met hoxyet ¥yd ¢ u%?éP@%? 8$achyclopropyl)nethyl phenyl ; 3- quorophenyI;
4-fluorophenyl; R?mﬂsewcteutfﬂfnoﬂia%mw copiseiny b elduen; methyl ethyl; 1,2 2-

Y5021 nor oPmsLREByC kY prub s SARER (T ey kD Rl SRR A 1
(2, 4-difa uombsﬂrta‘reyllvylﬂ'et hy? sultityeytsiedcnipldepeddemtysel scddyam thergrbyp
4-met hyl - 2- py fsgﬁgéﬁ{cl gnzg?&;é} da!nd WY 'pghalsﬁgl ﬁ@flﬁﬁ%h?ﬂ{b@ﬁtﬁi@d‘ vglltlm'lor 2

5-fl uoro- 2- p% pyridinyl; 5-
f | uor o- 3- py¥u gmtn?ms eag:hfm@m)le@d@n.tlrg)ﬁpl,e@ﬁedlﬁqom ‘réqq(group consisting of C;_zalkyl an

(tetrahydrOﬂ&ﬁbﬁMmqﬂﬁﬂm,&%qg{ anyl dhyl In a further enbodinent, R2 is
sel ected fromt nmet h eth

1,2, 2-trimet hyl - B ﬁﬂ%£ﬁ%ﬁ§6i&g¥ﬁ9®ﬂé @%F@ﬁP%HyV ﬁ%@ﬁ??¥lphenyl 3-

fl uor optenyl ; 4-fluorophenyl; 2, 4- d|fluorophenyl (phenyl ) et hyl ; 3-

i fl hyl ph f
25t 1 uor opheny! ) et AT euHaCr R gl IR RBRR s & RBRRET bt

(2, 4-di fl uowbphenyl ) met hyl ; 2- pyridinyl; 3-nethyl-2-pyridinyl;

4-met hyl - 2- pyri H@yFY25 nethyl 2- pyrldlnyl 6- nethyl2-pyridiny|;
5-fluoro-2-pyri |ny 3-pyridinyl; 4- pyr|d|nyl 3-fluoro-2-pyridinyl; 5-
f1 uor o- 3- pyri di Ayib -CH:@4; uor o- 4- pyri di nyl ; and

(tetrahygdro- ZHRVTS%BteéreM anmexgkoup%nsmmgh hefylagddiphb@nahbseirhedivitant , R2
is selected ﬁnlthe 1 ou S|st|ng of hydrogen; nethyl; ethyl;

1,2, 2- trlne?%é Pep oxyethyl (cyclopropyl)nethyl

4- quorophenyI nﬁmﬁnkudhnmﬁRQﬂyMJaﬁsﬂﬁn@oﬁymﬂ@hphmnﬂ]ﬁmnyhmhyhuwd

3-nmet hyl- 2 ridi t Y

6- met hy! - WRM 1 d)q 2nﬁ¥1{)stgue%n|@:seéa}3ﬁ 1nc%g§1¥c{ehﬁif géﬁgct?é frgﬁw tné( %16)%8 Qﬁﬁélﬂin%ydf di nyl -

3-fl uoro- 2 ﬁyﬁmdmmmamEﬂmqunUdswbwmd@wﬁémy Qmﬁmmudﬂwﬂulpy2ﬁd%ﬁymnwand
(tetrahydr Oea%#lr%g%eﬂfl yKIBBLDYbm the gljo‘hp conms‘uﬂgrbf@ L8091 dddomao;embodi nent ,

R2 is selected fromthe group. consis rogen hyI et hyl ;
1, 2, 2-tri met hyl - $idoBg Pharmagaiticalt syé%q%pqaglge(se Wp%ﬁ Mt ﬁserr%ﬁ
4-f| uorophenyl; 2,4-difluorophenyl; 2- nethoxyphenyl 2- pyr|d|nyl;

3-net hyl- 2- ridinyl.. 4-nethyl-2-pyr.idi [ inyl;
3oty 2 YTl b AR BN S Felatﬁsrr%ﬁ%fm’ﬁpﬁsy Sl
3-fluoro-2-phededhi nyl ; 5-fluoro-3-pyridinyl; 3- fluoro-4-pyridinyl; and
(tetragﬁgro 2H‘H g g yl)methyl; and n, X and R are as preV|oust

defi ne In a fur er enbodi ment, Ais -CH20-. 10 In a further enbodi nent,
Ais -OCH-. A is -CH,0-;

R’ is selected from the group consisting of phenyl and phenyl substituted with 1
or 2 fluoro substituents; and
R? is selected from the group consisting of methyl; phenyl; phenyl substituted
35  with 1 or 2 substituents cach independently selected from the group consisting of
methoxy and fluoro; pyridinyl; and pyridinyl substituted with 1 or 2 substituents each
independently selected from the group consisting of methyl and fluoro;



In a further enbodinent, Ais -OCH2- and nis 1. In a further enbodi nent,
R2 is nethyl. In a further enbodinent, R2 is 4-fluorophenyl. In an

enbodi merWw 2pa/053338pr esents fluoro in each definition. PETIER2018/062970t her
preferred enmbodi nent, R2 is selected frqg.the group consisting of nethyl;
met hoxyet hyl ; 4-fl uorophenyl; 2,4-difluorophenyl; (phenyl)nethyl;

2-fl uorophenyl net hyl ; 3-fl uorophenyl net hyl; 4-fluorophenyl nethyl; and

2, 4-di fl uorophenyl net hyl . 20Al | possi bl e conbi nati ons of the

above-i ndi cat ed dgattRé ﬁﬁérhﬁge&lmgdm@mme@mes £naé vk therdbe enbraced
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4-di f |1 uorophenyl) -6, 7-di hydr o- 2- (phenoxynet hyl ) -t hi azol o[ 5, 4-c] pyridin
H)- one,
3- f | WOephéNT§33p met hoxy] - 6, 7- di hydr o- 543- (tri fl uor omPCHEPREI0O6P3] - t hi azo
4- c]pyridin-4(5H) -one,
f I uor ophenoxy) met hy1] - 5- (4- quorophenyl) 6, 7-di hydro-thiazol o[ 5,4-c]p
n4(5H)-one, - 16 -
4-di f | uor ophenyl) - 2-[ (4-fl uorophenoxy) net hyl] -6, 7-di hydro-thiazol o[ 5, 4
yridi r‘Cﬂ;QlﬁJS"l (Dlr}ﬁlkyloxy, halo and Cy salkyl substituted with 1, 2 or 3 fluoro substituents;
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f 1 uor ophenaxdytherphdrnbpeubicZidadvyptable Salfy diR)thd sdyded therwef. hy| propyl | -

zol o[ 5, 4-c] pyri di n-4(5H) - one,

di hydr o- 2- (phenoxynet hyl ) -5-[ (1R)-1, 2, 2-tri net hyl pro If] t hi azol o[ 5, 4-
yri diSn- 4( 5H) lnonparticular embodiment, the invention relates to compoun Formula (1),
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5- (cycl dpr opyd substiybnts 6ach-idddpgddoni-s¢ lehbted droymet lpydup- donsisting of G, :4kgy] pyd i di n-
4(5H) - one,

5-cycl opropyli 9 n(dS f | uor ophenoxy) net hy1] - 6, 7-di hYdro t hi azol o[ 5, 4-c] pyri di
n4(5H) - one, R 1s selected from the group cons1st1ng of C1 salkyl; (Csalkyloxy)Cyalkyl;

5] (cycljlopr?1 855961513)[15)1)@ - bl bhatgn.opRa Pl Telcd Y Bor”2 diviidests thdazol of 5, 4-
c] pyri di n-

5- (cycl opr 01;5‘9?9?@8?}}; [)sebecied Sram thsrespmerAsipiing PhG nlle L Lrhoylirs: k4P a9 of 5, 4-
c] pyri din- 4C53‘d)k}&l) Bébstituted with 1, 2 or 3 fluoro substituents; (phenyl)Ci salkyl; _
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one, Cisalkyl substituted Wlth 1, 2 or 3 ﬂuoro substltuents and (tetrahydro-2H-pyranyl)-

6, 7- di hydr omethB- met hy1- 2- pyri di nyl) - 2- (phenoxymet hyl ) - t hi azo10[ 5, 4-c] pyri d
in4(5 one,
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5(3f|uor02 ;l)yrl di ny1) 7-di hydro noxymetfP |a2010[54c]pyr|d
i n4(5H) - oneCi3alKyloxy, halo and C 3alkyl substltute Wl 1, 2°or 3 fluoro substltuents

6, 471( ng)hydr otphehyh eIy £ a2d pteh gl Oy blky2 whefeen s et phitid fibszadQ[itdt of pyri d
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i n4(5H) - one,
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2- [(3 f | uor wpereioxy) met hy1] - 5- (5- f | uor o- 2- pyri di ny1) - 6, 7- di hydr o-t hi azo10[ 5
,4- c]pyridin-4(5H oppe, - 17 -

2- [(2 f1 uorophenoxy) net hyl1] - 5- (5-fl uoro-2-pyridi nyl)-6, 7-di hydro-thi azol o[ 5
, 4- c]pyridin- 4@9%8)@ /
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5- ( 3- f | uor oflderpyanddi ny1) - 6, 7- di hydr o- 2- (phenoxynet hyl ) -t hi azol o[ 5, 4-c] pyri d
i n4( 5H) - one,

5- (2, 4-di fl uorophenyl)-2-[ (2-fl uorophenoxy) net hyl] -6, 7-di hydro-thiazol o[ 5, 4
- c]pyridin-4(5H)-one,

2-[ (4-chl or ophenoxy) nmet hyl] - 5- (4-f | uor ophenyl) -6, 7-di hydro-thi azol o[ 5, 4-c] p
yri di n4(5H) - one,

5-cycl opropyl-2-[(2-fl uorophenoxy) net hyl] -6, 7-di hydr o-thi azol o[ 5, 4-c] pyri di
n4(5H) - one,
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-f 1 uor ophenyl ) net hoxy] - 6, 7- di hydro-t hi azol o[ 5, 4-c] pyri di n- 4(5H) - one,
- fl uor ophenyl ) net hoxy] - 6, 7- di hydr o-t hi azol o[ 5, 4-c] pyri di n- 4(5H) - one
uor oS Oeh HY 03339 PCT/EP2010/069957
-f
- f
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| uor ophenyl ) met hoxy] - 6, 7- di hydr g-bhi azol o[ 5, 4- c] pyri di n- 4( 5H) - one,
| uor ophenyl ) nmet hoxy] - 6, 7- di hydr o-t hi azol o[ 5, 4- c] pyri di n- 4(5H) - one
or oacet at e,
i hydr o-2-[ (4- met hyl phenyl ) met hoxy] -t hi azol o[ 5, 4-c] pyri di n-4(5H) - one,

f“ f 1 uor ophgN¥fetted flohBthl-giindy donkBRieHyC) RN PrhhylSpiengt fipdtitatddhi azol o

c] pyr
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- c] pylrG di n- 4( bl } onZ,
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- c]pyridin-4( “one,’ and
5 (2, 4- di | uor Ophisn§leyted fremhp gerup-cengisting ofiphendraadeherp! pubstiifed wihAoxy] -

t hi azol o[ 5, - lumyituht8 =4Sl cpR AGntBREIcERE fRneIHe Y& ®nkiStidgds MBethyl and
phar maceut i aI I y @acept abl e salts and sol vates thereof. For
t her apeuti c |ts of the conpounds of Forrmula (1) are those wherein
the courtteri on R% 1s|cz;b&macfﬁ1mﬁ theegrd)wp anceph@bf €; ;atHglghenyl; pladnlybsubktimeidds and
bases whi ch armace al | C I

IEIIIE 06? gggﬁnt%eagr 1) P?I%d}énﬁ gquctgtf Irgmqﬁé( gr% § {dl&%lg%%?hm];

exanpl e, I'cation o I'ca

accept abl e zmdrtpﬁumd)meﬂhyl ($>h¢lt}é)maﬂhlsét¢mir(pb¢tad)mmle3dwl®mm yheazheeyitmﬁl i& or not,

are includegy 1tI1Il:'drImIlI‘?o Fr‘Iﬂ 5mosfubgtﬁ§e&§ esent invention. The

phar maceuti ca y accep e salts are defined to conprise the

10t her apeut i cal | §ndebe PI)?EHI%WQCBI)IY accgpiablesalis anddhe selvstes Bereett hat t he

conmpoungts according to Forrmula (1) are able to form Said salts can be

obtained by treating the base formof the conmpounds according to Formul a

(I') with appropriate acids, for exanple inorganic acids, for exanple

hydrohal i ¢ aci din d purperdri centiodimény phe @hicotiorcreditéstp chypooitsafiFforacidl),

sul phuric aCIu% nitric acid and phosphoric acid; organic acids, for exanple

acetic acid, ghydroxyacetlc acid, prop anoic aC|d | actic acid, pyruvic

acid, oxalic ache,1emlonic acid, succinic acid, mal ei ¢ aci d, fumaric acid,

mal i c agf d, targqgl@H%}*l(ﬁl -OfiH,Li c acid, met hanesul f oni ¢ _aci d

et hanesdl foni ¢ agj d enzenesul’f oni ¢ aci d, p-toluenesul fonic acid, cyclamc

acid, salicylic a@.paen +¥M no salicylic acid and panoic acid. Conversely

zgl d salt for WBR%?ﬁrSelIéete_@rﬁﬂbﬁﬁﬂl%%ﬂodpgﬁoﬂsﬁﬁt% d(ﬁjﬂrﬁahfl)laeﬁgzlfﬂﬁclﬁbl}ﬂlle?ylﬁat ment with
an appropri at e conpounds cor to a cont ai ni ng

aci di ¢ protons ?I’éif %P@%n‘(ﬁl&eugﬁg@%?“tcgﬁta ! II]gIlgIIle S S%Iglﬁ]feloﬁ'al ly active

non-toxi c base salt forns by treatnent with appropriate organic and

i norga bases sSR! falk I €p.the

anmoni IIén(I: salts, Intfﬂl%?ﬁ&I]?&n(gmgﬁdﬁegsfst I]eCIe fIBFh ﬁlgréﬁedpsfmmfsﬁﬁgs It’)érztl cul ar

251t hi um BSeetonknypat Aespphany dghwsorhenzha. %@ﬂu@@@h@ﬁﬂht%m@ﬁwlﬁl@n

organic bas?—%yaﬂ’opﬁeny@%ﬂ&[%f%arﬁi@@ﬁ@'@ﬁ ﬁre@ﬁ@sﬂy%reﬁh&fy al i phatic and ar Omitl c
am nes such aS net hyl am ne, ethylam ne, propylam ne, isopropylamne, the

four butylam ne isonmers, WD 2011/073339PCT/EP2010/ 069957
In a further embodiment, R’ is selected from the group consisting of phenyl; 2-

35  fluorophenyl; 3-fluorophenyl; 4-fluorophenyl; 2,4-difluorophenyl; 3-methylphenyl; and

n, X and R? are as previously defined.



- 19 - di net hyl am ne, diethylam ne, diethanol am ne, dipropyl am ne,

di i sopropyl am ne, di-nbutylam ne, pyrrolidine, piperidine, norpholine,
tri met hy Ns@i208/07833v et hyl am ne, tripropyl am ne, qui nucl i #CREP2@YWsTe,
qui nol i ne and isoquinoline; the benzathijge, N-nethyl-D-gl ucan ne,
hydrabam ne salts, and salts with am no acids, for exanple 5arginine and
I ysi ne. Conversely, said salt forns can be converted into the free
acid forns by treatnent with an appropriate acid. The term sol vate
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The term "sflereochem cally isomeric forns"™ or "stereoisoneric forms" as
used hereinbefore or hereinafter, defines all the possible isoneric forns
that the conpounds of Fornula (I ) may possess. Unl ess otherw se nentioned
or indidated, thencdditionall cnehesimenit R ol pbend onpiowmlasubeiiveéyithheord xt ure of
all possi b|§u&5§ﬁ&gﬁﬁﬁm cally 15isoneric forns, said m xtures containing
all diastereoners and enantioners of the basic nol ecular structure. The

i nvention al so enbraces each of the individual isoneric fornms of the
corrpounds of Fomlrmbmef tohbédighehh &' s efdctedl fedil tisoival esmsisanpsf pieniyally free,
.e. associagted wt 3 ss t.han 50{ referably | ess than 20% nore

pref erabl y TUUEPRoX] 3rigaronienys pix %ﬁ) YEPI¥ian 5% in particular |ess than
2% and Iost preferably | ess than 201% of the other isonmers. Thus, when a

d of F | t hat
the’ compound | ST apinar BBy RERIPERIRER hh BieoBlind Y SATRE | ors
may have t hactRyl; gthys- h%ﬁftﬂ@l@ﬂléd peonyL Supethpxysent scySIPPERVAl ent cycl ic
(partially) @lb 0By Bhethgdip ﬁ@ﬁdﬁ TR0 RpYiEnye) 4-RBEr0 EH&y‘P'ZSf# -dfluorophenyl;

s coneretymats SR Be Ok B SRR IR SR Rel =

conmpouniss O@ﬂﬁwrﬁpﬁeaybm):tl@te enbraced within the scope of this invention.
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t he second s éni c cen relative scriptors

[R*, R*] or ﬂwr0§pw1mﬁér%ﬂmrq épwld\)ﬁyb ag‘b@é‘iﬁ‘h}’éﬂb Ad-mE-FeDBERee cent er

and [ R¥aR*] indicates centers vvlth the sane chirality and [R * s*]

i ndi cates centers of unlike.chir r. exanmple, i st - nunber ed

chiral center i aHEheAHIHA %?r‘?g]‘?,c@g @’Fﬂ‘?lﬂ’ncoélﬁlﬁmfg’n%ﬁ\g'@&ﬁ‘?&’ cent er

i s R the sﬂheﬁh@l) ed@z:kc]rl pitomethylwprdpg; liems@emydthﬁﬁ(cgsloﬁmﬁoﬂ)m&h]yl phényla3- and
"13" are us S 9PCT/ EP2010/ 069957

- 20 - pri oﬁ]il ryo/élgu sgl fguorn&eggl ?medlﬁh%nég%nyl S@Hewfﬁgn in the ring

system havmglupmnﬁttbwleb@n}'i |4ﬁ‘glﬂmrﬁm¢fhylph€@ib?mﬁ‘élwmhemb\,é\%rs inthe "a"

posi ti ofﬂltl(% }@me determ ned by the ring system The positi on of

t he hi ghest prl ysu tituent on the other_ asy tric car atomin the

ring systerr(3('ﬂWP Bs@n D aetinli(t-Tlerbgnd dnetayls F%iﬁﬁtﬁm ophsPHNg! BFIZ rel ative

to the posi f)j}'rid?nyqf3-h&€h3}]129ﬂ$5&ﬁﬁn§ﬂf4-ﬂ{dtﬁﬂ 2sp5bmﬁm>t1u9.metm2tmldﬁ@ﬂe(f-arechajlat om

is denom na 5061 %11 t1h3e cge Si d%Bﬁ i a(r%lg) Hpe ;term ned

by the ri ng ihélPﬂ uor‘i'ig"pyr’i nylyS-pRIGRY ARG ﬂlépéfo YK edin pl ane

det er mi ned fyorbkepyridigylsy<tuem-44pyriding!; fand (retmaryklref He hyiran-dqybimettatli on, an

el ementy, in particular when nentioned i n 10 relation to a conpound

according to Formula (1), conprises all isotopes and isotopic mxtures of
this el ement, elntaerddrionakembadimertuRr isglesicd Sipm Heterewn ¢0}'151|§‘iﬂéﬁj%ed ei t her

Compounds. o o L Ry e of dpe  Sa) peted 1 rom
the group of- ﬂg‘PI’rO f’i@’l zléﬁgﬁl‘ﬁ?ﬂ@nilzgl@e@%eﬁ ‘Byrfdﬁ?ggr% mgtg 77Br and

82Br . Pr ef epﬁlilim(yl 4 heetiiad- pﬁmlﬁydﬁsinmﬂ@epyrﬁhdﬁs@hmhﬁd fyratinythe figonup of

3H, " - Preparation cor nt| )n can
gener aI b%p lglblgﬁgop%ﬁsmgl’suggé(ggﬁogr}fj ro dps’ mé’atciﬁugo%rﬂ)yrh ‘nown to
t he skil | edflpeosbpyridimylpard (tatdhadro-2HigyR@- %Mhpl@thrytls can be prepar ed
according to the foll ow ng synthesis nethods. The conpounds of
Formula (I) may be synthesized in the formof racem c m xtures of

enanti omers whi ch can be separated from one another follow ng art-known
resol ution procedures. The racem c conpounds of Fornula (1) nay be
converted into



the correspondi ng diastereoneric salt forns by reaction with a suitable
chiral acid. 25Said diastereoneric salt forns are subsequently separat ed,
for exanpWe20ty788Pecti ve or fractional crystallizati onPamEPRIIG/0IaNt i omer s
are liberated therefromby alkali. An aliyernative manner of separating the
enantionmeric fornms of the conpounds of I;or mula (1) involves liquid

chromat ography using a chiral stationary phase. Said pure stereochemcally
isoneric forms may al so be derived fromthe correspondi ng pure

30ste (r]I egc hem callﬁlayl AdGRIGRAN BBt OR” # Relcapd !ﬁf@_ﬁftihlafgﬁo@to%hﬁiistﬁ@ smterials,
provi ded that, the reacti gn occyrs stereospecifically. .
D021/ 0733 30PERERoBLONS @8%71,’.Z‘ﬁz*alm.e%%xi-pﬂpﬁﬁérlaﬁ%%y%fﬁylt %gCLPPWQVD%%bundS
Exper i ment ad-flnoepachiy;e,4-difluoropheplrpangibsx ypbeod B -pgridioy Fdrmath@-3-1 ), wherein
Ais -0-CH2- . here =), < )8 _ ed 8agti af )

i nter medi at%yrbdfl'l%" o%ﬁumpgq?ﬁ)&idﬁ ’h5 g%&i}l? g%ﬁ@@@é%&?ﬁﬁdpﬁ}ﬂ%’rp ding to
React i ord Schepmdiagl 3-pphidinyéaepyratinyls3-geefo?-peddingl 3-uaredhneidindct-i on- i nert
sol vent, S%kb@%@%ﬁ%ﬁf&ﬂf{k%g&g%%.bwahﬂ;hyﬂ)rﬂeﬂlp@ aRd BSRRGE ROhrcdass Ui t abl e
base, such as, for exanple Cs2 , under thermal "conditions such as, for

exanpl e healFrgulrdetingdet i on mi xture at 80C for a period of time to allow
conpletion of the reaction, for exanple overnight. Alternative reaction

condi tions can ?tﬁ sel.ect ed tb)('t person skilled in the art fromreaction
procedur es G I R i T erat ure. I1n Reaction Schene (1), all
vari abl s amen fasthdedmbueliment, £os ACH(1). Reaction Schene 1 A

conpound Oflnaoﬁlﬁﬂ&aeagﬂn%ig%lﬁrggﬂ ig)g)‘?gi‘%_aa{naqlqsgommrci ally. 15 Experi nental

procedure 2 ' ACco ng to Formula (1), wherein Ais
- CH2- 0-, helnebirthemesabqdimpyt, Rais mhyr epared by a M tsunobu type reaction

bet ween an jf RrAEHALKIIBEnTRY MU-AudrbMleni.t h an appropriate al cohol of
Formula (V), in the presence of a trialky ri.aryl phosphine, such as

.pre | .or
for exanpl elM A STIRSHPEP NN FipRRsCeNts fyoLp laiea?lkg/?éné%i car boxyl ate 20 reagent,
such asij¥or exanple, di-tert-butyl azodi carboxylate (DTBAD) according to
Reaction Sche (2a). . The reactiofn i.s borned. | it -
reaction-iner Felélﬁe\%?ﬂﬂ}eréjﬁ%fﬁrrgi?m % lmg,ﬁg#p Ses,e etCtedrh%n rcﬁr&% gonSIlJSHH%rOf

etra uran,
t her mal conuakthiybmsctsaxyhthak ,4-ﬂ1m’r01®lmlsrbQéﬁ-difﬁle-altdphgl}tl;l"(exﬁefé)mdﬂ@d; m xture at
120C, for a ri i g el yon, for exanple
20 m nut es. 2?%?%@%8&%#‘%@%% gg%ﬂ,yﬁgﬁﬁgd\’/grfﬁfglg élgﬁsg‘ﬁlg{@g%ggfi ned 25in
Fornul a (1) 2.4rtifeeiophersbRethEl 2a WD 2011/ 073339PCT/ EP2010/ 069957 - 22 -

Al ternaij vely, cAMpOWIsIS cambRatbMdfitRe HRveUhdicdttd Mieréaimghentpippatesteby a
reacti on between an nt%érred atrﬁ' o{h For mul %B%\‘/)IS) tWlth an appropriate

al cohol of VPGS t?{t)?,e FCET Bty the Sers X TR MSEH&e (2b). The reaction is
performed in a suitable reaction-inert solvent, such as, for exanple,
acetonitrile. i B, h0f.PLERENGE. Qhy B SAUILARLE REsRupgHCh as, for exampl e,
Cs2C08 under t het nal co%ﬁ)ltl,osns %uec% as, for exgrer heati ng, the reaction
T xture. at BOCTRBROPATBAL b XY Pr@heny TAF PG O EP L ST IO TS B0+ on.

f or exanpl e6,@wdnyirgH3t(ph&loxgmetityl vbiazelats. #-clpycdmad Siprosecan be sel ected by
the person §,‘?1dﬂ|1ﬁﬁ]oj2f(ph$}_%x§ﬁ1t3thfy[)0ﬁ[(’fe§%§—i§&1@[Q}[lﬁ)%_ﬁmle%eﬁh?i]1thﬁ,@c$l6[|f'5i,4led in

t he Iiteratg]re.. .IQ‘ gL ion Scheme ( , all variables are as defined in
Formula (1)$ PYRHEAI QSR S cherre 2 , o
6,7-dihydro-5-(2-methoxyethyl)-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-4(5H)-
one,
6,7-dihydro-5-(5-methyl-2-pyridinyl)-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-
4(5H)-one,
2-[(4-fluorophenoxy)methyl]-5-(4-fluorophenyl)-6,7-dihydro-thiazolo[ 5,4-c]pyridin-
4(5H)-one,

2-[(3-fluorophenoxy)methyl]-6,7-dihydro-5-[(1R)-1,2,2-trimethylpropyl]-
thiazolo[5,4-c]pyridin-4(5H)-one,
6,7-dihydro-5-methyl-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
5-(4-fluorophenyl)-6,7-dihydro-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
5,6,7,8-tetrahydro-2-(phenoxymethyl)-4H-thiazolo[ 5,4-c]azepin-4-one,



(VI)(I-b) A conpound of Fornula (V) can be obtained comrercially.

Conmpounds according to Forrmula (l1-b) can al so be prepared by reaction of an
i nt er medisD00f07B3Prul a (VI1) with an appropriate thi oa®€TaPRUS/06595For mul a
(VIT1) 15according to Reaction Schenme (3g).. The reaction is performed in a
reaction-inert solvent, such as for exanple ethanol, at a noderately high
tenperature, such as for exanple 80C for a period of tinme that all ows
conpletion of the reaction. In Reaction Schene (2c), all variables are as
defined in 5:()4r flubi@phdnyl)-ReAck-tctmhBr@nh@exym2thy 4 H-thiatplo[A, £ olpgumd of
Formul a (VI4 h)ecan be prepared according to the procedure descrr bed in WO

200 obcsse, L T . P SRS B 11

can be prepdied by a coupling reaction bet vveen a corrpound of Formula (I-Db)
wherein R2 5-ﬁztw&ﬂegmpheﬂ}e)nednlyylhaﬁaﬁhydre& Qphmylhlemor(e)a‘@mbloMAFor mul a (1 X)

3832589233&%@? pz'éﬂ@/o 9957 b 1ol Fored i n a ul t
e Ui reaction-iner
sol vent, sutH auore n}é @F‘H‘%VQ @%%ﬁlé’ﬂg) 5 (ﬁ“@ﬁgﬂ%ﬂ"é%?ﬁ%%m ‘?[15 - %]Br”'lilélBT e base,

such as, fo4(5el>)-@npl e Na2CO8, in the presence of a ligand such as for

exanpl e N, N{@immiroptica by, adilyero-LMplidiglntessntianiio[d,4oppadinsal t such
as, for exaﬂ? aopper iodide, under thernmal conditions such as, for
h

A S S A Sy T T

al | ow corrp
reacti on cod{bH)enso be performed in a surtabl e reaction-inert solvent, such

as, for exaspie- d@ﬂ‘lﬁ)tr@phehyl)l (3MotdpeiBi pSaRGE | @ 7-dihsdiot Abl6lopRse, such as
for exanpl e@8g§ gg% er thermal conditions such as heating the reaction
m xture at or t ere tron coul d al so erf d itable 10
react i on- i nekd-+sbilupspphenyghln (2fluoy e@ﬂmﬁ% grhggrﬂh@r%@%% de in the
presence ofclaysdintdgbiipotase such as sodi um hydrr de at | ow tenperature such
as 0C for a(nehb%he{yr)tw@ freorephca ) fefhisk L6, Qfliﬂ%fdré—fﬂﬁaioﬁ?{(SW-qundlﬁf

exanpl e ovey (‘ghg Al ternatively, reaction condi tions can be sel ected by
the person s in the art fromreaction procedures well|l described in

the |iteratinldd- @ﬂ dideerephsay Bdine i -tetsahydeg-f-oraihiagplod s 46lyriddn-def i ned in
15For mul a (¥ljoxahdet@Qyi]eazapitoily such as hal o. Reactr on Schene 3

(1-b") (1-b)5 (2, 4 d1ﬂu0 lsph%ng)ﬁlﬁ QYRR 30hethOfREh ) rhdi K xy§ AMiako@RE-al ned

conmmer ci al lé!ﬂ (5 aration of the i nterrre i‘ate conpounds Experi nent al
procedure (%Y yrl 1n- ¥medi at es accor di ng] to Forrrul a (VI), can be

prepar ed bySthiflopiophenybh2b¢2-Beorppheay hegtharsl-6 -disrdierthiagolalp daplgsridin-
condi ti ons &@oMonto the skilled person, for exanple, using thionyl
chloride, u n@h i - 4
wherein al lf‘ £h. cﬁltl)l?d%g eﬂgﬁg R(thélf(?ﬂlzcgoﬁﬁ&lggﬁieﬂﬂ) 51{36 Renﬁ%@drefﬂm%ﬁﬁ& ere (4),

S rmul a eacti on hene 4
2011/ 0733308 FoRBo57 - 24 -

6,7-dihydro-5-methyl-2-(phenylmethoxy)-thiazolo[5,4-c]pyridin-4(5H)-one,
2-[(3-fluorophenoxy)methyl]-5-(4-fluorophenyl)-6,7-dihydro-thiazolo[ 5,4-c]pyridin-
4(5H)-one,
2-[(3-fluorophenyl)methoxy]-6,7-dihydro-5-[4-(trifluoromethyl)phenyl]-thiazolo[ 5,4-
c]pyridin-4(5H)-one,
5-(3-fluorophenyl)-2-[(3-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-
4(5H)-one,
5-(2,4-difluorophenyl)-2-[(3-fluorophenoxy)methyl]-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-6,7-dihydro-2-(phenoxymethyl)-thiazolo[ 5,4-c]pyridin-4(5H)-
one,
2-[(3-fluorophenyl)methoxy]-6,7-dihydro-5-[3-(trifluoromethyl)phenyl]-thiazolo[ 5,4-
c]pyridin-4(5H)-one,
2-[(2-fluorophenoxy)methyl]-5-(4-fluorophenyl)-6,7-dihydro-thiazolo[ 5,4-c]pyridin-
4(5H)-one,



I ntermedi ates according to Fornula (1V), can be prepared by reduction of an
internmediate of Fornula (X-a) or an internediate of Fornula (X-b) under
condi t i orEORAOMATII3® t he skilled person, for exanple, usPAE/EPRU0HAIIST

bor ohydri de, according to Reaction Scheng_(5), wherein all variables are as
defined in Formula (I). 5Reaction Schene 5 Experinmental procedure 6

I nt ermedi ates according to Fornula (X-a) or (X-b), can be prepared by 10
carbonyl ation of an internediate of Forrmula (I1) under conditions known to
t he ski | | ed5{izd-slifiyordghene-2rjid-Euotpham xyanttbyl]160hdikiydie;tharolapp4-opr i at e

al cohol such é\%lﬁﬂm NGhe,Or ethanol, respectively, and a base, such as for

Ca e G AR b SRR FPE RS AR, et 2

al | adi um
gcherre (6a)thlamlé{iaf‘ﬁ]m%ldlnré(rﬁﬁtﬂnés are as defi ned |n Formula (1).
15Reacti on efifiee xy0 Blethy(]-63D dida)- 5 R( R )3, 2 (t¥aiejh 2 CH3
Al terna!tl ve§{:§;‘oﬁ %g@eno }glg)(gyucyngudlﬁa (X- ;K)( V\)/nerelen R%yggpngqhyl her eby
d (X-a" I X-
whorei Rg S8 el T e R R PRES cagent such

wherein R2
as met hyl idds Iibomehe presence of a base, such as cesium carbonate, in
an inert sot Y(Qnﬂuosulq{enaﬁy)meﬂm]n@muﬁﬁdw Seoimahoaphtiilpthizze’gsdon condi tions

that are kna ég?ﬁje T?ié)n skilled in the art. In Reaction Schene (6b), all
ari abl e d ne n Far I 011/ 07 9PCT/ EP2010/ 069957 -
e - Renc E%s@ ﬂ@%ﬁ“@%@yﬁ(&y é‘a}‘3§d %ép(érmﬁﬁ%m c f%ﬁ% k3 5The

25 - Reactl
i nt er nedi atdpyadioadiirgne,.o Fornmula (11) can be prepared by reaction of an

i nt er nedi at:§36(7f8 l%%h&tir@us(ﬁﬁbﬂlya,@%ﬂ[e@lbﬂgn&tﬁylﬁiaapﬂhﬁa1o$§ he;jr&eﬁl?lm offéae reaction

5 et or s SRR P SUE M RIS B 0

m xture of ¥pper (I1) bromi de and 3-nethyl - 1-nitrosooxy-butane, applying
reacti on cohdytlomopyltfB-tarosophwoony)methyl]i®) pelilsuno-ghadolad 8,4 ¢lpyrivbnart . | n
Reaction SchgpBohé), all variables are as defined in Formula (I). Reaction

Scheme 7 5-(cyclopropylmethyl)-2-[(3-fluorophenoxy)methyl]-6,7-dihydro-thiazolo[5,4-

c]pyridin-4(5H)-one,
5-(cyclopropylmethyl)-2-[(2-fluorophenoxy)methyl]-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,
5-(cyclopropylmethyl)-2-[(4-fluorophenoxy)methyl]-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,
5-cyclopropyl-6,7-dihydro-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
6,7-dihydro-2-(phenoxymethyl)-5-(2-pyridinyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
6,7-dihydro-5-(6-methyl-2-pyridinyl)-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-
4(5H)-one,
5-(5-fluoro-2-pyridinyl)-6,7-dihydro-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-
4(5H)-one,
6,7-dihydro-2-(phenoxymethyl)-5-(3-pyridinyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
6,7-dihydro-2-(phenoxymethyl)-5-(4-pyridinyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
5-(3-fluoro-2-pyridinyl)-6,7-dihydro-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-
4(5H)-one,
6,7-dihydro-5-(4-methyl-2-pyridinyl)-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-
4(5H)-one,
6,7-dihydro-5-(3-methyl-2-pyridinyl)-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-
4(5H)-one,
2-[(4-fluorophenoxy)methyl]-5-(5-fluoro-2-pyridinyl)-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,
2-[(3-fluorophenoxy)methyl]-5-(5-fluoro-2-pyridinyl)-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,



15 Experinental procedure 8 The internmedi ates according to Fornul a
(XI), wherein nis 1, hereby naned (Xl-a) can be prepared by reaction of an
i nt er medisOe00f07B33Pmul a (XI 1) with thiourea accordi ng t ®CRERCV0OMISEhene
(8). The reaction is performed in a reagyion-inert solvent, such as for
exanpl e ethanol, at a noderately high tenperature, such as for 20 exanple
80C for a period of time that allows conpletion of the reaction. In
Reaction Schene (8), all variables are as defined in Forrmula (l). Reaction
Schenme 8 J2-[(E2iNidxbizhend2NmcthyH5-8)- luB-20 1110713338 BEYdeRAGZOIBHI57 - 26 -
Exper: rre?t aé]?ﬁq(gﬁ_ggg{q)eo&, i b Albt ernatively ? conpound agcor di n? to I
Formul a ( X- C epa om nat i an. i n iate of Formul a
(XI1) with e'FWFET7h(ﬁ%£({§3%ﬁ{p§e?i°é§' ef}}yw*h%aéo%@%@i“”ﬂ%l%%@@?"(“ﬁ) . .The reaction
i s per f or nedt(§-Hueror &aptidisrDonedihydior2-erhenoxmgihd s thigolo exdgipyiidiet hanol |
with a suit4&bHg-ohase, such as for exanple sodi um hydrogencarbonate, at a
noder at el y A mp . 5 S SXRRRhA)- iipd of tine
that all ovvs§.| I IS,?ZIP gfﬁ@%wl?ﬁ’eﬁ% ((1:1??20 i e?n Reaiclz@ %ﬁ&soicﬁgrﬁc ]?g[;i(%lﬁ)al I

variabl es af ﬁg’gl}@efi ned in Formula (1). Reaction Scheme 9 éXI 1)(X-b) R =
CH2CH3  Expef.frsliflusirophcorbdul(e-flugrophenoxy) ety 16t editpdioathizolabsdr di ng to
Formul a (Xl d]pycdin-dpstipogpar ed by brom nation of an intermediate of Fornula

(XI1'1) accosdiyn i 18 r Lof:. 15i ) ned in a
eacti on- | ‘%Eijfl G S e e B S o e e VA
sui tabl e br R ng agent, such as for exanple N-bronobsuccininmde, at a

nmoder at el y F-oyelomoperi@rfbiorepichoxgamithyl ek Zaydrar 0208 ES forlpwidyer i od of
tine that allspwmneonpl etion of the reaction. In Reaction Schene (10), all

; ( plet i .

Eronnat s or 0 Eon DF P BB LR GREARAL OISR By e

according tY ForREl a (XI11) can be prepared by
6,7-dihydro-5-(1-methylethyl)-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
2-[(3-fluorophenoxy)methyl]-6,7-dihydro-5-(1-methylethyl)-thiazolo[5,4-c]pyridin-
4(5H)-one,
6,7-dihydro-2-(phenylmethoxy)-thiazolo[5,4-c]pyridin-4(5H)-one,
2-fluoro-5-[[(4,5,6,7-tetrahydro-4-oxothiazolo[5,4-c]pyridin-2-yl)oxy]methyl]-
benzonitrile,
6,7-dihydro-2-[(2-methylphenyl)methoxy]-thiazolo[5,4-c]pyridin-4(5H)-one,
6,7-dihydro-2-[(3-methylphenyl)methoxy]-thiazolo[5,4-c]pyridin-4(5H)-one,
2-[(2-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one,
2-[(2-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one
trifluoroacetate,
2-[(3-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one,
2-[(3-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one
trifluoroacetate,
2-[(4-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one,
2-[(4-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one
trifluoroacetate,
6,7-dihydro-2-[(4-methylphenyl)methoxy]-thiazolo[5,4-c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-2-[(3,5-difluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-2-[(3,4-difluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,
4-[[[5-(2,4-difluorophenyl)-4,5,6,7-tetrahydro-4-oxothiazolo[ 5,4-c]pyridin-2-
ylloxy]methyl}-benzonitrile,
2-[[[5-(2,4-difluorophenyl)-4,5,6,7-tetrahydro-4-oxothiazolo[ 5,4-c]pyridin-2-
ylJoxy]methyl]-benzonitrile,



25 decarboxyl ation of an internediate of Fornmula (XIV) according to
Reaction Schenme (11). The reaction is perfornmed in a reaction-inert

sol vent, WOeh11A93330r exanple water, with a suitabl e aci #CET/ERQEA06995UCh as
for exanpl e acetic acid, at a noderatel)ghigh WO

2011/ 073339PCT/ EP2010/ 069957 - 27 - tenperature such as 100C, for a period
of time that allows conpletion of the reaction. In Reaction Schene (11),
all variables are as defined in Formula (l1). Reaction Schene 11

(XI'V) ( X1 1)2-53Ehpespiranimabthpr ple@duditeydi® 5-[(1R)-1,2, Zhemctitydpropyli-at es accor di ng
to Fornul a &ﬁg&%[gm]@@idg{_ga@?n%eby reaction of an internedi ate of Fornula
feg

(XV) accor dj t 0. React ’ T t i f d i
reaction-i ne'??;é"sfibfﬂl%?é?ﬁch,e.ln(‘)@' %g&r Ezl ﬁzﬁé%fﬁ]ugoré%el%glﬁgﬁ)ol?enl ﬁFﬁﬁlgoxgtinFab: 2 gase,
10 such as thgrolekafmsimrigoutGi)€mkoxi de, at a nmoderately high tenperature
such as 85G-(I,¢difucpephcadl)-of7-tihgdrot DHHL -ratthoxyphewytpheaho:or-thihzdlbg ,4-eact i on.
In Reacti OE%@HQ(Q_})Z&%M | variables are ag defi gedTihn Formula (1I).
Reacti on Sc rinen rocedure jnter i ates

y -pﬁro&oRWl)-Egﬁg@gdr&%ﬁ;Fﬁgﬁgvpﬁg%f‘mghogﬁ-t W(ﬁﬂg@zﬁmdi ate of

according t o1
Formul a ( Xwlpyndind(&dhgne, gad onyl chl ori de according to Reaction Schene
(13). The rE@ﬂidﬂﬂudr@él&ﬁylb%UIEMyﬂm-a[[Qé(a(iﬂlidﬁﬂmbﬂhgl)ph@@l]mﬂtoxy]such as for

exanmpl e 20djeh 1 614 I sui t abl e base, such as for exanple
triethylam ne,hfg)ﬁ)’g‘%ﬁ w tencg?r)reabtng?e such as 0C, for a period of tine that

al I ows conpl et i ofyqhe kiR ofs8RREL Atms! ﬁhaﬁ%@éuitieﬂlﬁgda@%blé 1d)s andlsbiviasi abl es
are as defined in Fornula (1). Reaction Schene "13

2011/ 073339PeFPEP2010/ 069957 - 28 - Experimental procedure 14 The

i ntermedi ates acgordi ng to For nul XVlI) can b r epayr.ed reacti.on of the
appropriate amn Orﬁgerf—’g Iuée’(s% ‘?f)tﬁwqrhpoé{]ﬂ§lpfg %{Izalé?gg%ﬁﬁd’i’ (f]el{l@le

React i on 5Salvareioqidipharhecutieatyt icoepthlsie pdowevenewdlts of @idseadtbasys-wner gre

sol vent ,. such o I S [ : for
exanpl e Shydlf%g a(l)f[Eﬂ ?%euglé??g},)&g?ﬁgﬂ%% atl S}grr%@rlgste U&gggﬁﬁcﬂe’gg tgeo%é fjl‘frlg('gtrldafzorper i od
of time thapurdichtosotopipirepiaicalfy adseptrblacompaund. AlRedstwimtheschene (14),

al | vari abl g% -Ah&uficaldeiccf bl Br A Mlifcihded- wilRA el £RbiSeBEBreldht O

invention.

The pharmaceutically acceptable salts are defined to comprise the
10  therapeutically active non-toxic acid addition salt forms that the compounds according
to Formula () are able to form. Said salts can be obtained by treating the base form of
the compounds according to Formula (I) with appropriate acids, for example inorganic
acids, for example hydrohalic acid, in particular hydrochloric acid, hydrobromic acid,
sulphuric acid, nitric acid and phosphoric acid; organic acids, for example acetic acid,
15  hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,
succinic acid, maleic acid, fumaric acid, malic acid, tartaric acid, citric acid,
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid, cyclamic acid, salicylic acid, p-aminosalicylic acid and pamoic acid.
Conversely said salt forms can be converted into the free base form by treatment with

20 an appropriate base.

The compounds according to Formula (I) containing acidic protons may also be
converted into their therapeutically active non-toxic base salt forms by treatment with
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkaline and earth alkaline metal salts, in particular

25  lithium, sodium, potassium, magnesium and calcium salts, salts with organic bases, €.g.
primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,

ethylamine, propylamine, isopropylamine, the four butylamine isomers,



10( XVI 1) (XVI) An am ne of Formula (XVIl) can be obtained commercially.
Experinental procedure 15 The internediates according to Forrmula (XI),
wher ei n REOI2811078336gen and n is 1 15 hereby naned (Xl - bpCTERR1OSHSEpar ed
froman internediate of Formula (XVII1) jgccording to Reaction Schene (15).
The reaction is performed with a SU|tabIe reagent for the cleavage of the
tert-but oxycarbonyl group such as for exanple hydrochloric acid, applying
reaction conditions that are known to a person skilled in the art. In

Reaction SCd[lﬁﬁ'ﬁlyQa]n@le BéthyMainca BlcBinalhids dqji‘élby]ﬁﬁmle ndifseprophyRndihe, di-n-
20React i on Sc e.16 The

|nternedlaf@EQ%E%TﬁHY%%mPﬁa@gFHﬂF§ WQVPET§ é%ﬁm@@ﬁﬁpgﬁzﬁggg%9n9eact|on of
25 an i nt ertmpebpglaenio¢, quaruelidiac(pdridinentino lify ourissuasdioe otha genzathiReact i on

Schere ( 16) el'I-E[ %ﬁlblﬁ%ﬁcaﬁ)lnn @r‘%e{ ellnge/nﬁ%t En(fsaﬁtgg&ﬁ | Qb DL féroé:x\éﬁ{& e sSuch as

for exanple dera erature, such as exanple
80C for 5a ﬁ@gmmwfmﬁlY$m® that all ows conpletlon of the reaction.

Reaction Schene (16), all variables are as defined in Formula (I ) WO
2011/ 073339PCT/ EBDEie)nE99 53t formg can beguveitedto t&eertrfer@éléﬂcfpﬁahbssg%%mle

H2NNH2 with an appropriate acid.

The term solvate comprises the solvent addition forms as well as the salts thereof,
which the compounds of Formula (T) are able to form. Examples of such solvent

10  addition forms are ¢.g. hydrates, alcoholates and the like.

The term “stereochemically isomeric forms” or “stereoisomeric forms” as used
hereinbefore or hereinafter, defines all the possible isomeric forms that the compounds
of Formula (I) may possess. Unless otherwise mentioned or indicated, the chemical
designation of compounds denotes the mixture of all possible stereochemically

15  isomeric forms, said mixtures containing all diastercomers and enantiomers of the basic
molecular structure. The invention also embraces each of the individual isomeric forms
of the compounds of Formula (I) and their salts and solvates, substantially free, i.e.
associated with less than 50%, preferably less than 20%, more preferably less than
10%, preferably less than 5%, in particular less than 2% and most preferably less than

20 1% of the other isomers. Thus, when a compound of Formula (1) 1s for instance
specified as (R), this means that the compound is substantially free of the (S) isomer.
Stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.
Compounds encompassing double bonds can have an E- or Z-stereochemistry at said

25  double bond. Stereisomeric forms of the compounds of Formula (I) are embraced

within the scope of this invention.

Following CAS nomenclature conventions, when two stereogenic centers of
known absolute configuration are present in a compound, an R or S descriptor 1s
assigned (based on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral

30  center, the reference center. The configuration of the second stereogenic center is
indicated using relative descriptors [R* R*] or [R*,5*], where R* is always specified as
the reference center and [R* R*] indicates centers with the same chirality and [R*,5%]
indicates centers of unlike chirality. For example, if the lowest-numbered chiral center
in the compound has an S configuration and the second center is R, the stereo descriptor
35  would be specified as S-[R* S*]. If “o” and “B” are used: the position of the highest



H2N- ( (XIX)(XVI11) Experimental procedure 17 5The internedi ates
according to Formula (XI X) can be prepared by brom nation of an

i nt er medi®O00f07B3Pmul a ( XX) accordi ng to Reacti on ScheR€T(EPZ(10/0G4987
reaction is performed in a reaction-inepr _solvent, such as for exanple
carbon tetrachloride, with a suitable brom nating reagent, such as for
exanpl e N-bronosuccinimde, at a noderately | ow tenperature, such as for
exanpl e 10C- 15C for a period of tine that 10allows conpletion of the

E Ie;ﬂct iRon. t !ﬁid%féﬁ@ﬁﬁsﬂﬂlf§§&ﬁﬂi@ af )e(tlrﬁl dagt\)b@raitcﬁb Iilemea%[@ é@&eﬁlﬂfaivﬁ@xgi(hé lbvd%@flf) mul a
. Reaction Schene. S X A,.conpound, o0 ormu n be
obt ai ned coMRERET @.arbi%aréx%ﬁw%%%% o PERBAN P bhRgncan it Yefs s A0
accordi ng tthe FagBwtan (Thdyosharcditie BRghéss phigdhysgbstitamd on thesotRerbsymbytrramed
(I-b") can r r. b ' e ' j ' f
For mil & (oot FRR TR SER! @54?@%%/? Ao PATPBGuR, APo M TR FhT ©
Schermre 20( 1@)).retithee toghe posaioni &f the higbesipdiority sbsténentoarihs e&rencsgitareit | such

as for exanpl8nAGRIOR il i§ oAk YRINide FRRE WeRYphRAGHEAMNEPPHiHIpRS t hat
are known to a person.skille Rglactl on Sch al |

dinthe art. In ne (18),
vari abl es a%yétealsoéle@i’hfé&llsiorﬁlth%PWﬁT%g?Pét&lenWQ ﬁi/detm@sd%béwefr 010/ 069957
(I'b") Expegyiseental procedure 19 5Conpounds according to Fornula (XXI) can
be prepared by reaction of an internmediate of Fornmula (XXIl) with an
appropri at e t hilealeefrancwerkaff tie applicati¢i/lah le)ename,on gamigulowReaoichtonc8ame ne

excatol ol ot rangph e bmREIRLIRR o Dok RGeS SRR IS, 8o
for a peri onixpiires pfidis Hement! ¢ithas natoraply ecewringpr symehatisalés producedneifeact i on
10Schenme (1@)h ndfutal YBEAAREES: iRGE iRo&ilyRarchd HaR Mthioldbbted compounds

of Formula (I) may comprise a radioactive isotope selected from the group of *H, ''C,

18p 1221 123 125 131y 75, 76y "'Br and *’Br. Preferably, the radioactive isotope is

15 selected from the group of °*H, ''C and '°F.

Preparation

The compounds according to the invention can generally be prepared by a
succession of steps, each of which is known to the skilled person. In particular, the

20  compounds can be prepared according to the following synthesis methods.

The compounds of Formula (T) may be synthesized in the form of racemic
mixtures of enantiomers which can be separated from one another following art-known
resolution procedures. The racemic compounds of Formula (I) may be converted into
the corresponding diastercomeric salt forms by reaction with a suitable chiral acid.

25  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
(I) involves liquid chromatography using a chiral stationary phase. Said pure
stereochemically isomeric forms may also be derived from the corresponding pure

30 stereochemically isomeric forms of the appropriate starting materials, provided that the

reaction occurs stereospecifically.



Reaction Schenme 19 1/ RO NH2 (VII1) (XXt) A compound of Fornmul a

(VI'l1l) can be prepared according to the procedure described in WO
2007/ 056386 200/728397. 05. 18) or alternatively can be obt &CHd#2010/069957
15comercial ly. Experinental procedure_3Q._ The internedi ate according

to Formula (XXII) can be prepared by reaction of an internediate of Formula

(XXI'I'l) with N-bronmosuccinimde according to Reaction 20 Schene (20). The

reaction is perforned in a reaction-inert solvent, such as for exanple

et hanol , i nAtP@pREESEHCE: Bhaldosipolady € acid, such as for exanple sodi um

bi sul fate hydrate at roomtenperature, for a period of time that all ows

conpl eti on Bfpctin@ntadaicedure 1 WO 2011/ 073339PCT/ EP2010/ 069957 -31 - Reaction

Scheme 20 A conpound of Fornula (XOH) can be prepared according to

the procedure deSempiredsiaccoBying heBosyul2d06yhetein 2B810-CB22hersbPhameracol ogy

The conpou ' dul ators
p p@sd[) pcra%%g?%a{ea bltymgéct D V8 ek o PP @gfrrdla/g ﬁﬁm Blcbifo1 TP

of net abot I'n particu are positive

all osteric lfﬂmmlaa(tIHD gccefdlmml?@cthm chesgyd drldts refctionds W@%@ﬁ@ i pyteblon do

not appear (feQctRinffer QIVER, 8 |aytf§ff&$a%1ﬁ1&5&wﬂ1ﬂrﬂl&ﬁh ﬁfetpeeseﬁ&q)ﬂarshhg&& eric
| igand site, but jnstead tol{‘»‘(&?%g | osteric site. Bt %ﬁence

gl ut amat e of“%ﬁugﬁﬁﬁﬁgﬁ@%?m 3VWH@r€@ﬂBH§HH@“B?S¥WP VERTMPOh i ncrease
t he md uR5 Hi@apg) fieacactiog ntiRnPOBISC ;ﬁdsmpaﬂmd af fintchto sillowwentpl@ionaif heexpect ed
to have their effect at y th ethe
rasponse of cbiiph: FEexfhaPe PETg i bbb Pl EpbaiBihs b \OLQEREREE |

r esponsk) of parive skdbdpt dre. artl Gt roangidn nverceﬁlﬂres whB de d iy ‘@aﬂlm@ﬁﬂul‘e s

i ntended toRLREEH SERAA (1 ()),panp&a?aﬁﬁ arc Qi"eﬁhéh W fuliRY), be a sl ow ng,

interrupting, arresting oOr stopping o progression of a disease, but
does not necessarily indicate a toﬁ%ﬂélhs—éhi‘ﬁﬁfon of all synptons.

Hence, the present inventi®n rel atﬁs to.,a conmpound accordigg to the present
invention the stereoisoner) c forms thereof and the pha rrac utigal I'y

acceptabl e acid or. 20 agdition sal t$"And the sol v reof, for use
as a nedicine or f8r Wsedlas f medi canent . Thé) aI so rel ates
to the use of a corrpod\hd accotding to the generRa Ia t he

stereoisoneric forns ther@gpf and the pharnmaceuti caI I y acce(phﬁbl e acid or
base addition salts and the solvates thereof, or a pharnmaceuti cal

conposi ti on 25acseobipdand of Kditula(WHENEdndbe dbadinédeniraaefadlgt ure of a

medi canent, as well as to the use of a conpound according to the invention
or a pher meEepdringatal porpdsie2i on accor di ng to the invention for the

manuf acture of a medi canent for treatin preventin in
Compounds according to Formula (1), Wherem A is -CH>-O-, hereby named (I-

b) can be prepared by a Mitsunobu type reaction between an intermediate of Formula
(IV) with an appropriate alcohol of Formula (V), in the presence of a trialkyl or triaryl
phosphine, such as for example, triphenylphosphine, and a dialkyl azodicarboxylate
20  reagent, such as for example, di-fert-butyl azodicarboxylate (DTBAD) according to
Reaction Scheme (2a). The reaction is performed in a suitable reaction-inert solvent,
such as, for example, tetrahydrofuran, 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 20 minutes. In Reaction Scheme (2a), all variables are as defined
25  in Formula (I).
Reaction Scheme 2a

/RZ HO\ 1 _ 2
X S
N\ - N\
HO N )n R'—O N )n




particular treating, a condition in a manmal, including a human, the
treatnent or prevention of which is affected or facilitated by the

neur onodwenory7éfpect of all osteric 30nodul ators of nEPAREP2010/0086T i cul ar
positive allosteric nodulators thereof. ,,WO 2011/ 073339PCT/ EP2010/ 069957 -
32 - The invention also relates to a corrpound according to the general
Formula (1), the stereoisoneric forns thereof and the pharmaceutically
acceptabl e acid or base addition salts and the solvates thereof, or a

ltohar tmace;Jt i cal CRE&?&&&dl@?oﬁfp@@ﬁd@'a@@orﬂfﬁg&@%‘ohﬂﬁd@I(\I—lt)))d’a]}lft@rpréiﬁlﬁed e% he
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invention a ene mula (1),
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t he stereoi Slaiﬂ’elplbesef, emdmstﬁéﬁé%ﬂplar@szﬂﬁ)e upfesrt Wnﬂéﬂlqnﬁ SH@b@pfﬁbl e acid

10or base a@&hﬁcpn@ﬂeaﬁ! oithe ?ea&lamlﬁ&le»aag@@ foh@'b@ﬁ(f)d oHmEtPANRFFESEMNEGR
corrp05|t|on ac to the invention use in the treatnment

prevention,© éh%ﬁa@:tr‘%&’ fQrExample qusmight. ‘f*gﬁfiﬁé“tl'feoli?aﬁ’fontqqull“iog%caélfbevsﬁhc@Gs
neur ol ogi c alby @B GheBoN chillad I e ditTant essti@ssocediadvell ddscgbadianid Kterature.

dysfunctio cl yding.,a hunma t or prevention of
which is a?@é@?@ﬁm%gq%5@(PP}ﬁﬁéﬁ“%@eﬁﬂgaﬁgﬂ?§ﬂﬁﬁthwgn§Peffect of positive
aIIosteﬁfc 15 nodul ators of rﬁ]tﬂ%ﬁawno Scm% 80y, the present invention
relates to the use of a conpoynd he general Fopmla (1), the
stereoi someric forms thereof fgnd the phernmceutically acceptgble acid or
base addition salts and thA 0 Naﬁes ther%qW) or a phar 'gaB
conposition according U heg i )entron—fnr—the>nanuf e Jof medi canment
for 20treating, prevénting, l/inor at i ng, controlR'i16y or Nre the risk

of various neurol ogi cal and Fsychl atric disorders associatedwth glutamate
dysfunction in a mammal, i dl udi ng a hunan, the treatment or prevention of

which is affected or fa (h@ate 8_% g Euro dul at ar ¥ effect of positive
al | osteri c nodul at8rEowY &b Pe ghianed SOBMIIHMal so rel ates to a
conmpound accordi to the sent 25i nvent.i on har naceut i cal
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The present eﬂaﬂifﬂ’@g(b"@rfog’g’ ?EI%H siAd &ﬁat LR é‘o%fﬁ?&lﬂﬁ%f@ﬁ&&ﬁ&id&hg It Reddfign pr esent
i nvention or a |t|o Eglng to the invention for

phar ma
treating orsﬁ}eg\?e(%?)i ﬁ‘é"amrb(f%‘&r? pedated i ‘é‘in? 3D-a condition in a mammal ,
includi ng a human, the treatnment ®ecapic@v&ohkemer2cof which is affected or
facilitated by the neur omodul atory effest of allosteric nodul ators of
m3d uR5, in particular positive all 071—9‘% c nodul ators thereof. WO

2011/ 073339PCT/ EP2010/ 0699 7 - ?23R1 NHAIl so, the pr@sent invention
relates to the use of acc&gﬁl ng to theg nydatiaf or a
phar maceuti cal conpositign cor ein _ r the manufacture

of a nedi canent for tr I "preventi ng, a@' wontrolling or

reducing the risk of vari ous neur ol ogi cal an psychl(ﬁt))rl c disorders

associ ateed with 5 gl utan¥i® dysfunction in a mammal, i'ncluding a human, the

treatment or prevention of which is affected or faC|I|tated by the

neur onodul at ory AfcpeEweuest ohimula,E/I5) P&%Pﬁeearﬁ%amoa@aw@Ppme%‘% .

Where the i gyenbddon Wo 28756964 R @703, 19)@r iB&n&tivedy eAMRUMInQY

conposition according to the invention for the manufacture of a nedi canent

for e.g. th®PMESA¥nt 100f a mamml, it is understood that such use is to

be interpreted in certain jurisdi ctions as a nethod of e.g. treatnent of a

manmal , 2T onBkp&@inhtagddatsdesr i ng to a manmal in need of such e.g.

ELgaf Il:lrsg;[’ltl gz ef Egr%}ploﬁlneds%ggol%gmg?o Forrnu erlTPlobLﬁncan re prep I’G(? B}’h%gupqﬁl%%ga%tlgg to
between a compound of Formula (I-b) wherein R? is hydrogen, hereby named (I-b’)

with a reagent of Formula (IX) according to Reaction Scheme (3). The reaction is



In particular, the neurol ogical and psychiatric disorders associated with
15 gl utamate dysfunction, include one or nore of the follow ng conditions
or di seaswe:20HAIBBIneur ol ogi cal and psychi atric di sor dePETAReI 0469957 or
exanpl e, cerebral deficits subsequent tejcardiac bypass surgery and
grafting, stroke, cerebral ischem a, sprnal cord trauma, head traunms,
perinatal hypoxia, cardiac arrest, hypoglycem c neuronal damage, denentia
(i ncluding AIDS-induced denentia), Al zheiner's disease, 20Huntington's
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al cohol -i nduced psychotic di sorder, anphetam ne dependence, anphetam ne
m@thdramale" qun&ﬁﬂ%ﬁﬁ%&ﬁ%?&? cocai ne withdrawal, nicotine dependence,
nicotine wt wal , ~opr or d dependence and opi oid mnthdrawa

Preferably, t he ﬁl%}hrearate@%eb%!ﬁg 3y fb &I r@gr&%rbelp%e@a%@@l ém&n@uﬁs%@leﬁ

selected fromthe ro%p anor éxl a neryvos ﬂ a nervo
20Pr ef er abl jpterpggia %Pulﬁ@r\Od%ers‘;%fhé]ﬁPﬂ %%Ylﬂ@rt F gki e%‘HEPIH %rorder

3 el ecéI ed fr @(ﬁ‘rﬁlﬂ@ Wi YPionfl dhld@ﬁilegﬁndét siafidied Sor{diticks dtc)corcﬁtyg?tlog{émymatc .

i sorde ess i sor ressive disorder an
subst a @ﬁ 4ﬁ3@§<§pgﬁ¥ﬁgﬁﬂmﬁygﬁ%$§gwgaﬁ?ﬂgmﬁg ral nervous system
disorder |s m grai ne. Preferably, Rémtioefthahe dervous system di sorder is
epi l epsy or a convul sive 25@i sorder selected fromthe group of generalized
nonconvul si ve epil epsy, .ge aLk%ed convul si ve epilepsy titr2mal status
epi | epticus, grand mal /St dt usNepil epti cus, parti al e sy]ﬁnth or without
i npai rment of consci Jnfantrle spasnms, eQﬁ ep r )alls conti nua,
and ot her forns of epilepsy. Preferably, the central nervous
system di sorder is attenti @hddeficit/hyperactivity 30di sor@ér.

Pref erably, ekhe: GSM r%kﬁalkv us systemdisorder is a cognitive disorder
selected fr Uﬁ&%he—gréhp—oﬁ—égllrrunr subst ance-i nduced persisting delirium
denmentia, denentia due to HV di sease, denentia due to Huntington's

di sease, denentia due to Parkinson's

e
U

S




WO 2011/ 073339PCT/ EP2010/ 069957 - 35 - di sease, denentia of the Al zheiner's
type, substance-induced persisting denentia and mld cognitive inpairnment.
O the diworduvE3isenti oned above, the treatnent of schi POpHPENNACEAT
denentia are of particul ar inportance._%ép present, the fourth edition of
the Diagnostic & Statistical Mnual of ntal Disorders (DSM1V) of the
Ameri can Psychiatric Association provides a diagnostic tool for the
identification of the disorders described herein. The person skilled in the

art will recognigerinbdihtcdbé@rdias k/Bo@NBW) adat be prepateidy0gi®siondfidn

classification syste for ur.ol ogi.cal an chiatrjc, disorder.s descri bed
herein exi slflfer@ﬁ%‘attet?g? Oftﬂlélsag%éax)ﬂ GR Imprme iagﬁgﬁl%/%u?aa%ggw%ﬁf?l?({ltéons
pr ogr esses. known to Theskéfl @l @rsanh éoricrymaple] wwingdosiium dbathgdride aecocdinp cund

according tg_t F (@RE i .. f@rnms thereof and
t he pharnac@ﬁ?pggsﬁ%ggggéﬁﬁggﬁé%geééa%%pﬁgéé8%@%¥§?g§hg§f§§'and t he

sol vates thereof, for use in the tResgtiombehestc hny one of the di seases
ment i oned herei nbefore. 15The invention also relates to a gonpound
according to the ggnera_EdrnmuRa (1), the stereoisoneric farns,thereof and
t he pharmaceuti cal | cceptall e acid or base addition S ﬁ% t he

sol vat es thereof, z§or i iJeatlng any one of tHhe N sdas nment i oned
her ei nbefore. The Invention also relates to a coﬁ%bundNacc rdi’ng to the
general Formula (1), 2R-ajRe cH,ereoisoneric forns thereo&vpnd t he
pharmaceutical | y accepkgbke @gicfi,or base addition salts and the solvates
thereof, for the treatnent or pr%vention, in particular treatnent, of any
one of the di seases nentioned hereinbefore. The invention al so
relates to gheussit@hrcg@pound according to the general Formula (1), the
stereoi soneric torns thereof and the pharmaceutically acceptable acid 25or
base addition salntgmadidict Aecos@hy & Bsrmileeah or HOb), tche beprphgtyre of a

medi cangnt for the. treatment aor pregvention.of an ne of the disease

condi t i hs FEPRIVGHEG o &R g}t?{gg‘ﬁ&tgp ormula @Hémfi?ﬁ/%’??ﬁ}tﬁﬂs Ron ‘Foe*gt%é@eq o the
use of a coppeumrasedpldi adng carbdremganddalanfpproptiate(aldohol dueh 8¢ ercdmnsloneri c
forms there t h Lca i r dition
sal ts and { RS P barBE AL, 25T Y op&s il TG Rb ARGl o B D BRI | e
treat ment oéf apalladine ofalytiesugh senslisdomndichlosids, wnsiar standsed priddicilsef or e.

The conpoungg,Rfind &R ALESESEhchRABEY, WhBrehRRI D& iAMTR & RFREd IOFSTRAIR(IS
preferably humans, for the treatnent or prevention of any one of the

di seasek’ nentioned herei nbefore. Bﬂ@£§§¥§@9§@é@9PCT/EP2010/069957 - 36 -

In view of the utility of e conmpounds of Formula (1), tijere is provided a
met hod of treating warmb geﬂzaninals, i ncl udi hu uk¥ering from
any one of the disgas@@ nt joned-hereinbefore, %Ed—<\ of preventing
in warm bl ooded ani mal 341 hﬂing humans, any @@ge of N seases

menti oned herei nbefore. 5Said methods conprise the adm nistration, i.e. the
system c or topical adndmistration, preferably oral Ce@R+nCHiration, of a

t herapeutically effective amount of a conpound of Fgﬁﬁﬁiﬁcﬁkhk a

stereoi sonmeric formthereof and a pharnaceutically acceptable addition salt

or solvate ther egfternhQviMaraBohRRAE Er BOINAY BX-a) Wabid RUishhTBAhereb§Ther ef or e,
the invention %hég relates to g nethod far the Héﬁéﬁptlogl Q{or tr eat ment
of any one HMIHK-gi)<an be proparedibyietrtin od e SBRPeY i WﬁgadﬁW¥WP ering
a t her apeutistghiogeehéreby hvted@ountwidf aralkglapoyrdgan socttisngethyl ibdlide imvent i on
to a patjent in needé1q§reof11Cne skilled in.the art will recognize that a
t her apetlt i cREINCSEPFr? RIS SHEL IR ey e pqnatem i BT SR S8R “ hvent i on i s
t he amount dinfcthydfoememide, appdyihg reactibie carslitionsttat efe krvevmiclayRBsoanlilichan t hi s
anount vari My} ! ﬂ%§? ' ' he
concentrati@%agfhf%gﬁggﬁggun Qﬁhﬁ'éaﬁﬁggiﬁgﬁgﬁﬁgé%gﬁﬁﬁgﬁﬁ%ép'and t he
condition of the patient. Cenerally, an anobunt of PAMto be adm nistered as
a therapeutic agent for treating diseases in which nodul ati on of the m3d uR5
is beneficial, such as the 20di sorders described herein, will be determ ned
on a case by case by an attendi ng physician. Generally, a suitable
dose is one that results in a concentration of the PAM at the treatnent
site in the range of 0.5 nMto 200 M and nore usually 5 nMto 50M To
obtain these treatnent concentrations, a patient in need of treatnent
likely will be 25adm nistered an effective therapeutic daily anount of
about 0.01 ng/ kg to about 50 ng/ kg body weight, preferably from about 0.01
ng/ kg to about 25 ngy/ kg body weight, nore preferably from about 0.01 ny/kg
to about 10 ng/ kg body wei ght, nore preferably fromabout 0.01 ng/kg to
about 2.5 ng/ kg body wei ght, even nore preferably from about 0.05 ng/kg to
about 1 ng/ kg body weight, nore preferably from




30 about 0.1 to about 0.5 ng/ kg body wei ght. The anobunt of a conpound
according to the present invention, also referred to here as the active

i ngredi erfW0 20hi/agB33Ps required to achi eve a therapeuti calPCy/EPRIIOO699%T | | , of
course vary on case-by-case basis, vary, gﬂth the particul ar conpound, the
route of adm nistration, the age and condition of the reci pient, and the
particul ar disorder or disease being treated. A nethod of treatnent my

al so 35 include adm nistering the active ingredient on a regi nmen of between
one and four intakes per day. In RRegpnRhbadsbof treatnent t he conpounds

according to the WD 2011/ 033339PCT/ EP2010/ 069957 - 37 - entlon are
preferably fornula%ed priorl(to adm ssion. As descrlbed her n below

sui tabl e pharmaceut Stt ‘ations d@kétipr epar ed 1) &dur es using
wel I known and rea Iy\a il ahl e ingredients. eclaus uch positive
allosteric nmodul Brs” o¥ URB, including conpomads 5 N bl a (1),
enhance the response of Md uR5 to glutamate, it is an advantage that the
present nethods utilize edsdpgenous gl ut anat e. Becaxig®® positive

allosteric nodul ators of nd uR5, including conpounds of Formula (1),
enhance the response of nMd uRS5 to agonists, it is understood that the
present i nvExgcriorenet perwddurtd t he treat ment of neurol ogi cal and psychiatric
di sorders 10 associated with glutamate dysfunction, such as for exanple
those nentioned Hea iatanediaics acdpydiagite Rerstuds (IRcranheerenarad yacaghionof apf a

positive alj,pstedibe d}%ﬁhﬁmﬁégﬁccaﬁlﬂg% ,Rdaa%ﬂeuh@aewme Reheti®d isFor mul a

(1), in conblnatlgn w th an UR5 agoni st.. unds of the Present

i nvent i on niRfyoBRed pith; aeaeGnHO LIRS QF S ts'ﬁta & thsrtrapsformaioneet 49 ugs i n
the treat meNt, gfb’ufp\iﬁtﬂtd Kallbgeﬁ@flinﬁ Q;hch sk eamaile amixQic me(dippérl @D besmidesk of
di seases or_c o I her
drugs may h%$g? ﬁpfﬁvn“ﬂﬁﬁﬁ%%P 862@ Pﬁ%eﬁ%ﬁmlpnaﬁgg%&ﬁ?%%$3ég he% are

saf er of0 nopasef skabidiiv ¢het drain Rictdtion Stheme &1)oalk varkdldhase sradedined guformula
conposi tion The present invention al so provides conpositions for
preventing % treating diseases in which nodul ation of the md uR5 receptor

i s beneficial, such as the di sordelReacHexgehamad’ herein. Wiile it is possi bl e

for the active i ngredient tg be adm nistered alone, it |§)preferable to
present it as a pharnacelti /@6np05|t|on 25Accor di aigl t/Ré i nvention
also relates to a QQQLQQC ti canposition conpfis ng a armaceutically
acceptable carrier or diy apd as active ingredi herapeutical ly
ef fective anount of a conpound according to the invention, in particular a
conpound according to FdXRula (1), a pharnaceutical | yiigccept abl e salt
thereof, a solvate thereof or a stereo chemcally isonmeric formthereof.
The carrier or 30diluent nust be "acceptable” in the sense of being
conpat i i e Bkpdninidneal ptdvedurer®gr edi ents of the conposition and not

del eterious to the recipients thereof. The conpounds according to the
invention, in paThannmamdmheaGEW¢mgm@EO@@d@EﬂDnghﬂemﬂbﬁduh@ﬁbyymn@he

phar maceut i %)%aﬁ‘%gﬁﬁ %ﬁ@écttﬁﬁto@gﬁ ﬁﬁ'@rmeﬁﬂ@e sotahescandvitMhiourca

st ereochem I SO er eof ny subgroup or conbi hation
t her eof \/\0@9 ?&@th@l'ﬁ@lﬁmlé) d%@gsﬂﬁtmw)erfow e F8PHAN-BEEd i nt o

various ph agdw&@ Wutlead fok emﬁpl% @fhaﬁéimltru BblahicBhighi fenqmureﬁalcﬁnp f&p r l ate

Cy R oot TSt S €t R St B CRES B SR BT LR B8 i

i nvention naymh&(syenamadﬂeymamyd&ﬁﬁﬂhh@dsnﬂBKD known in the art of
pharmacy, for exanple, using nethoﬁ&wﬁgﬁ lhose described in Gennaro et
al . Remi ngton's Pharnaceutj cal S d., Mack Publishing Conpany,
1990, see especially Part |8: Pparnace tical preparatio and their

Manuf acture). To prep@? r Lgal conposi I\101Rth|s i nvention,
an effective anount of tlhe artlcEEaL_ggnbaundiN' ighall}y in salt form as
the active 10 ingredi ™S conbined in intinmate a e wth a

pharmaceutical ly acceptag*e carrier or diluent, @5 carrier or diluent
may take a wide variety )t or s dependi ng on the £ Y of preparation
desired for adm nistration. These pharnaceutical conpositions are desirable
in unitary dosage formsuitable, in particular, for admnistration orally,
rectally, percutaneously, by parenteral injection or by inhalation. 15 For
exanple, in preparing the conpositions in oral dosage form any of the
usual pharmaceutical nedia may be enpl oyed such as, for exanple, water,
glycols, oils, alcohols and the like in the case of oral liquid
preparations such as, for exanple, suspensions, syrups, elixirs, emnulsions
and solutions; or solid carriers such as, for exanple, starches, sugars,
kaol i n, diluents, Iubrlcants bi nder s, d|$|ntegrat|ng agents 20 and t he



30use, to liquid formpreparations. In the conpositions suitable for

per cut aneous adm ni stration, the carrier optionally conprises a penetration
enhanci ngvageny07aisd/ or a suitable wetting agent, opti on&CIEPCAGIORINEY Wi t h
sui tabl e additives of any nature in mngg_proportions, which additives do
not introduce a significant del eterious effect on the skin. Said additives
may facilitate the admnistration to the skin and/or may be 35hel pful for
preparing the desired conpositions. These conpositions nmay be adni ni stered

in various %@¥@nxgmggﬂm@@nagtransdernal patch as a spot - on, as an

oi nt ment . 4%% 9PCT/ EP2010/ 069957 b IS ecially
advant ageous to PGB FHEPY ‘@ﬁﬁ'Fﬁ&ﬂ@ﬁ“B%%Kﬁd@éﬁ?.%BFm@% sitions in
uni t dosagebrbarimatiba o easecrafedatnd fife tudt @A) vainldetbpi thoorahyte@fcatdimgge. Uni t

dosage forng asy3 §8'h (ﬁ):) “H{eerf efdBn. 1%&@@&8%{ {1¥ea9ﬁ&?%1%h%oﬂ%h€ §u(§1fl“ﬂstf§1bl e as

unitary dosages, 2ath active
i ngr edi ént wampld ethen5vith @smuaibteebatsmsu@le@s foe gxanple a@fbwm lwd@rgree@tqumte

associ at i on, Wi théudrhiely HeeHHehiperaRiar JIBK 8ol CRAmMPIR RO For a@éﬁaaloeﬁneftha%uch uni t
dosage forns are tablets %IﬂC|Udln scored_or c tgg ta ets capsul es,
pills, powddlovperwigiongs @rrgacteaplglo%we?@ @%henierﬁ%é la‘B‘Flé I
suspenS|on&n&@@ﬂHMq i ke, and segregated multiples thereof. Si nce

t he conpounds accor ing to the inventj.on e ally adm ni strable 10
conpounds, pharnmaceuti cal conpositﬁ%ﬁ#?gggi OE5ng ai d conpounds for oral

adm ni stration are espegially advantaggous. In order. to enhance the
solubility and/orn%he tabb&ity\eP' Qﬁ?ounds of For muffa (I) in

phar maceut i cal o it can We advantageoys teja:ﬂigyRa- 0- or
y-cycl odextrins or their |deri i cul drfoxyal kyl
substituted 15cycl adextfins, e.g. 2- hydroxypropyﬁ@ cysio rin or

sulfobutyl--cyclodexu&i? Also co-sol vents such as_al cohgls.may i nprove the
sol ubi i1ty and/or th ability of the conpounds é%@b?dﬁﬁbcﬁé the invention

i n pharnmaceutical conpositions. The exact dosage and frequency of
adm ni stratjon d(PEﬂds on tq particul ar compound of formula (I) used, the
particul ar cOHHRGHE Hgﬁgﬁ;%ﬁeated the severity of the 20condi ti on bei ng

treated, the ageThy@%ggk?m§§§C%§é£§Q§FgﬁnﬁgEfﬁﬂ&@h &%/ é?&oﬂﬁ%ﬁbﬁa

condltlon of the par
i ndi vi dual ofean mermaklatn@f Faenmls (M) ackorgvirg tpdie@ﬁ@s@@kmm(é@ iThe ragetioq t .

Fur therppr elg p‘éﬁfohﬁe Waq‘é&ltlohnﬂért S cht esquE% fo‘f%xﬂﬁbl’e%a@@ﬁ WtachBYidb&vikipwer ed
i ncrease on the resp Onse of reate ect an

dependl ng o%sqlwgleéaramuef%ﬁgeﬁ %%%f%remlﬁ i\bltar@wwﬁlmgn Gt aze@g?rﬁ@&»hds of
the i nstantlowméﬁl@bﬂaaﬂe such as foD%ﬁﬁﬂﬂbﬂQOCOqumﬁrﬁ@dﬁo@ﬁfﬁdmm sligws i on, the

pharnaceutlcal osition.w conpri 99 % by .wej ght
preferably f¥OIF qﬁ fthe ?@CHP%;“ Redcinp ﬁﬁ%}l%?@’eq‘lg YAl E?SP? %ﬁ&e({g 50 % by
wei ght of tRemadi(lye ingredient, and, from1l to 99.95 % by wei ght,
preferalyy from30 to 99.9 % by “@&QQ&nl ggmgbeferably from50 to 99.9 %
30by weight of a pharmaceutjcally rrierg all percentages being
based on the total weight of the conp03|t|on he ghount of a
conmpound of Fornula (1) t be epnbhLiad wi te-C Nfler material to
produce a single dosage f i | | vary depenti ng ugon fhe di sease treated,

t he manmal i an speci es, and e particul ar node ofo"a ni stration. However,
as a 35general guide, suitable unit doses for the conpounds of the present

i nvention can, for WD 2Qq%fiy073339PCT/ EP2010/ 06995X1 40 - exanpl e,
preferably contain between 0.1 ng to about 1000 ng of the active conpound.
A preferred unit dose is between 1 ng to about 500 ng. A nore preferred
uni t dose i Exfreinveneai ptoceduried labout 300 ng. Even nore preferred unit dose is
between 1 ng to about 100 ng. Such unit doses can be adm ni stered nore than
once a day, for EhampireedBRs agoording %o Herngrla (¥BD can bayrepbied byr ef erably 1 or
2 times)ger d&%%ox?ﬁtl&tﬂ 8f ad fﬂ?erfn@&ﬁ{e cﬁ%ﬁﬁﬁlaf(%V?a&gr&ﬁg %@éatctlb1§ S&Hbrﬂehe range

of 0.001 to about ng .per kg wei ght of subject per adm nistration.
preferred dddagkhei r§act§10915 Ef‘éfoéﬁ’éﬁtm ?JQ?CW@“ PSSRy eWeﬁ g!?r SEBP ‘ﬁ’atﬁ%r

adm ni strat v@h a safsbls b&Bictagentaniches forxb@PIE deotic &id) wm‘aefﬁodefatmeigsl or

nont hs, and in sone cases, years. It will be understood however, that the
speC|f|c dose level for any 1O0particular patient wl| depend on a variety
of factors including the activity of the specific conpound enpl oyed; the
age, body wei ght, general health, sex and diet of the individual being
treated; the tine and route of admnistration; the rate of excretion; other
drugs that have previously been adm nistered; and the severity of the
particul ar di sease undergoi ng therapy, as is well understood by those of
skill in the area.




15A typi cal dosage can be one 1 ng to about 100 ng tablet or 1 ng to about
300 ng taken once a day, or, nultiple tines per day, or one tine-rel ease
capsul e ovotablwgs3paken once a day and contai ni ng a pr opomEPeeialobypshi gher
content of active ingredient. The tinme-rel ease effect can be obtained by
capsule materials that dissolve at different pH values, by capsul es that
release slowy by osnotic pressure, or by any other known 20neans of
controlled release. It can be necessary to use dosages outside these ranges

in sone casgmpastii klichlf 19pmarfend pdrddidreme: ki dilbed cioﬁl[ple]ﬂ'@n@lf'the Eagtioer, it

is noted that the clinici of, treatin hysi gi.an wi | now how and when to
start, intgﬁi%ﬁW?o%.?ﬁgpfﬁg¥aﬁé?ﬂﬁﬂgvggﬁgg%ﬁﬁ@‘?Eogﬁﬂf&ﬁction with

i ndi vi dual patient response. 25AsRah¢tmadichomntlioned, the invention al so
relates to a pharmaceutical Qonposition conprising the& conpounds accordi ng
to the invention and ang,Qr rerdt her drugs in the tteatgent, prevention,
control, anelioration, or Hedulti on_grapp¥iiopt di seaSesNor conditions for
whi ch conpounds of For nul | ) or the other drugs ve utility as well
as to the use of such a ébnposition for the manufdéture of a nedicanent. 30
The use of such a conposition for the manufacture of a nedicanent in the
treatment, prevention, con®™W , amelioration or redd@t on of risk of

di seases; or conditions for which compounds of Formula (1) or the other

drugs may hgve utilit% ig aHgo contenpl ated. The present invention also

relates to & conpound according to the present invention

and a n3d uR5 orthosteric.agonist,. The.prese S5i.nyent | | sQ. r es to

such a Conbinati£%3P%?nﬁ%%&§§“§“§8%F%F%E?ﬁ%ﬁgxéf%%é%?&?%%g% f%ﬁ“§#§g

rel ates to a ipteogadibteadivorisla iy V) aycaadiog hp BaadioaScberdé (i)t bhetdsectipnasent WO

2011/073339 dihert ft, SUASR D OlkanP IPORIITRGEHS & Gitabl b
e%rﬁ?ﬁ%@fe?@@&?l C s?ljven , klﬂ: gﬁd ( b) a’ e a ase,

accept abl e sa ereof or a solvate thereof, ( orthosteric
agoni st10 assugh@p fyipamplssepiametherde. ¢ a glodaratdn Bghdempaparasush gp 83€quent i al
use in the fof 8FABNLS Qe L UBRVE &inSIbtich 6QRAE idat@sh. IMR3adi@ABRhemé (1) Ui Ng a
human, such as. for ex | e, a condition nmentioned hereinbefore, the

treat ment ofargd §éﬁ§ﬁ?¥@%e%Fr§HF@k1¢% affected or facilitated by the

neur onodul atory effect of nd uRS5 &®chasmeBdhemandul ators, in particul ar
positive nd uR5 allosteri gq2nodul ators. The different drugs of such a

conbi nati on or product nagqbe conbined in a single prep&ration together

wi th pharnaceutical ly agceptabl e carriers or dil ueot tR&y may each be
present in a separatg_pr parati?n toget her with pharmdceuf)i cally acceptable
10carriers or diluent The f owing exanpl & are i dtoillustrate

but not to limt the ssmpe of oghe present invention.” 15Experinental Part

Several methods for prepX¥ing the conpounds of this inv&hY)on are

iIIustrﬁ§ed in the follow ng Exanpl es. Unl ess otherw se noted, all starting

material's were obtained fromcomercial suppliers and used w t hout further

purifi cati oBxporsnastad pracsdurctlde term * THF' neans tetrahydrofuran, ° DVF

means N, N- 20 di net hyl f or mam de, ~ DCM. neans_di chl oronet hane, ~ACN . neans

acetonitrile, ~ALkgiterigdinies apqyifliae & prgnula PR E RN EPUELPY Eoagianof At opy

nmeans e; hanptermeiMatddt Base@ﬂsf(mm@ﬁt_ﬁlethyl Rﬁloﬂlylaatnsrdidi@mbﬁ&ngaﬁ@as@cti@ﬂ crowave

assisted reagtio e perforned.in a. single-nnde reactor;

"ot ator TR ek BER b ol G B PagBU R PG e as s de

r eact or20 25divhloran®¢hifid, With stsaitaldn b $uebte fie,cxhmple)triethylamineTlat mldvayer

chr omat ogr rgi 3 Sl r ck)
ARMbehallEAuUIRR, B! [ §heAbE oPimS ildh o BCtorfilcfiddr R Al e

usi ng reagent 'grade sol vent's. as romat ogr aphy was

C

c
per f or med uBFasgon Sgbigme 03¢chlnagiablen preras dgiaed indiormeledk): on irregul ar silica
gel, particle size 15-40 | am (nornmal phase di sposable flash colums) on a
SPOT or 30 LAFLASH systen1fron1Awﬁ%ﬁgﬁﬁgiiﬁﬂﬁﬁg. Isoluted SCX2 is a
cartridge with silica- based sorbent with a chem call } bonded

propyl sul fonic acid functional group. WO 2011/07333 /[ EP2010/ 069957 - 42
- A Preparation of the interquiates Exanpl e Al Prlepafation of
|

internediate 1 L /ﬂ\v/ﬂ\ O
EO\“/A\V/ “R?2  EtO 1

O

O
OEt OLt
XVD (XV)




BrbO i (0 71-( O To a m xture of 2,4-di oxo-piperidine-1-carboxylic acid
tert-butyl ester (40 g, 187.58 mmol) in carbon tetrachloride (500 nm.) was
added N-BWOroBINT833Ai m de (33.38 g, 5187.58 nmol) porti oRWIrEP2KEAEMIATY t he
reaction tenperature in the range of 106gx15C. The mi xture was further
stirred at 10C 15C for 2 hours. The reaction mxture was allowed to warmto
roomtenperature and the solvents evaporated in vacuo . The residue thus
obt ai ned was dissolved in AcOeEt and washed with H20. The organic | ayer was
separated, dried (Na2SO4), filtered and the solvents evaporated in vacuo to

yield 30 10 8 555%2!0f rzceghc intermediate 1 that was used in the next
step witho IPedtion. Exanple A2 Preparation of internediate
2 00)L O A mxtur internedi a (6.5 g,
85.6 mmol ) and I\nlgli‘—?d@)%nfl?dlﬁtes acc&?égl%g %ﬂm‘ﬁl’)“&%a O%Y Bﬁg?gﬁgx%%%edmé’%aﬁ% gjgl at 80C
for 2.5 houths apfibpridts amémeoafi Fommmax®OA®) witls cthiileasrdatolaeeprimg to Beratonper at ur e
and the SO'S&ém‘é’?ﬁ% frhé }e%e&&hfg ferf #hgedflh' i fBniRdy CHPRAr QLR FoR c¥ARME tO

give a re5|due hat” was cry fromE The yeIIOM/cr stal s thus
obt ai ned V\e*?tbamll |Wigt %é!ﬂ@b*e %F@d S%Frli asdox @(ampéq @YdISC%OYQ‘B‘G@@ ap Night er nedi ate 2.

Exanpl e A3 teRipeRaIrakh@s®°C,Thes paskiddRinde that dlowdQofmpi@loatdfelt @hction. In
|nterrred|at ég@lge (514&mmﬁwlna4 qut nof Cl in 1, 4-di oxane
(100 ni) eascfl B pelrmg (ry ih veanbles gegs 8¢ l?ﬁdlg OH4(¥s. The sol vent was
evaporated in vacuo to yield 10 gRc8&¥dn Sshemntldr medi ate 3 as a yell ow
powder which was used in the next step without further purification. WO

2011/ 073339PCT/ EP2010/ 069957 - - le AA Preparation of internediate
40 A m xture of |nter5{§%ate @0(8 d, 398 ) ,Nigopper (1) broni de
(10.43 g, 46.68 nmml) and met hyl - ~ni t r 0sooxY- but ane (6.8 g, 58.35 nmol)

in ACN (100 mL) was stlrr?g,ﬂ roomterrperatur@ fegvid- 5 hours. The sol vent
was evalpporat ed in vacuo he '5 residue thus obtained was dissolved in AcCEt
and washed with kﬁgmlmpw&ary(%h@yc%b%%ta%e%aﬁﬁ&mq%l ed (Na2sO4),
filtered and the solvents evaporated in vacuo to yield g (55% of
intermediate 4 that was used in the next step without further purification.

Exanpl e AS Experimental procedure 15

The intermediates according to Formula (XI), wherein R” is hydrogen and n is 1
15 hereby named (XI-b), can be prepared from an intermediate of Formula (XVIII)
according to Reaction Scheme (15). The reaction is performed with a suitable reagent
for the cleavage of the rert-butoxycarbonyl group such as for example hydrochloric
acid, applying reaction conditions that are known to a person skilled in the art. In

Reaction Scheme (15), all variables are as defined in Formula (I).

20 Reaction Scheme 15
O O O
S J]\ J< g _H
N O N
H,N— - HN
N N
(XVIII) (XI-b)

Experimental procedure 16

The intermediates according to Formula (XVIIT) can be prepared by reaction of
25  anintermediate of Formula (XIX) with thiourea according to Reaction Scheme (16).
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 (16), all variables are as defined in
Formula ().



Preparation of internediate 5 0 -0 S ( O NA mxture of triethylam ne
(17.2 g, 170 nmmol ) and 1, 1" - bis(di phenyl phosphi no) ferrocenedi chl oro

pal | adi urwQI2p31/q72339 g, 2.7 mmol) in THF (300 10 nlL) wasPa@GPAWH6ESE0!l uti on
of internmediate 4 (7.5 g, 23.6 mml) in,yeOH (300 n.). The m xture was
stirred at 50C overni ght under CO at rmsp ere (2.5 MPa). The reaction

m xture was cooled, filtered and the sol vent evaporated in vacuo. The crude
product was purifi ed by flash colum chronat ography (silica; DCMin MOH
100/ 1). The desired fractions wer cg&ldneScheglcand t he sol vents evaporated in
vacuo to yield a 15ye| | ow sol id that was crystallized from AcCEt to yield
4.5 g (21% of interrpdi ExarrpI/H'KAG Preparatlon of jfntgrmediate 6 0O
| odonet hane (4. 4B ) vi&ad addéd to a su termedi ate
5 (10 g, 47.12 mol [ (118 mL) and the
m xture stirred ‘ tenperature for 60 hours uR Itrogen. The
reaction mxture was diluted with H20 and extracted with AcOCEt. The organic
| ayer was separated, d¥&H (Na2S04), 20filtered andkYhie sol vents evapor at ed
in vacuo. The crude product was purified by flash colum chromat ography
(silica; AcOEt in DCM 0/100 to 50/50). The desired fractions WO

2011/ 073339 BRG] @f 6 7- 44 - were collected and the solvents
evaporated in vacuo to yield internediate 6 (4.46 g, 42% as a pale brown
oi ly soljd. Exan”ﬁhleemmmedlﬂ@pae@trdlag\ toFormplaeruiadican ¢ preparepibs boygingfien

bor ohydr i deyf£: idRrHedide®f Fﬁﬁhﬁla Fé 123 Rea%hbﬁ KEkLn%O lq 'TH% r@zfctlon is
i nternedi ate The

7 nd
m xt ur e vvaspeéf%irmP‘éHl ajre&Pt“ﬁb‘nFﬁrsog’Smnf taééorl eﬁ‘aﬁlp ‘I’fira%‘ tF‘iE?féﬂ H{Te}w |at rogen
and then diduithield brératiZOreapeht esath acfor dxavnplo NDBmokbheciningdd)iaca | ayer was

separated, dri ed 2504 | tered and th [ acuo.
The aqueous™BAZEls yﬁgf tg@%;gahr%&u% th Oée)f'ﬁ{fl utclyg%bsffo? %EQOCP%F ﬁlggt ed
with DOV  Tdewswonglganiof tlhealyzecrts)nvxbrﬁeacmmsme di),etl vaNaISOHE as ﬂﬁfﬁneér ed
and the soll?(,%trﬁl i orated in vacuo. The crude product was purified by
flash 10 col um chromat ography (silica; MeOH in AcOEt 0/100 to 20/80). The
desired fractions were coI I ect ed ReactionsSchemoddt s evaporated i n vacuo to
yield internediate 7 ( % as a dark oil. Ex id Preparation
of internediate 8 0 |ate8was pr epaired to the

synt hetic procedure |bd|n exan:pl_e_A?_»fromlnterre ate 5. 15
Exanpl e A9 Preparg of internediate 9 o

XXx) (XIX)

A compound of Formula (XX) can be obtained commercially.
15
Experimental procedure 18

Compounds according to Formula (I-b) wherein R? is hydrogen and n is 2
hereby named (I-b”) can be prepared by a deprotection reaction of an intermediate of
Formula (XXI) with ammonium cerium (IV) nitrate according to Reaction Scheme

20  (18). The reaction is performed in a reaction-inert solvent, such as for example
acetonitrile and water, applying reaction conditions that are known to a person skilled

in the art. In Reaction Scheme (18), all variables are as defined in Formula (I).



04 0-\ To a solution of 4-fluoroaniline (11.5 nL, 121.4 mmol) in AcOH (7
m.) was added ethyl acrylate (15.85 nlL, 145.68 mmol ). The m xture was
stirred aW0200/(7833918 hours in a seal ed tube. The react iPOH/EPRXOOSWSWAS
allowed to warmto room tenperature and,hhen was poured onto cool ed water,
basified by a 10% sol ution of Na2CO3 addition and 20extracted with DCM The
organi c | ayer was separated, dried (Na2504), filtered and the sol vents
evaporated in vacuo. The residue was purified by flash colum - 45 -
chromat ography (silica; AcCEt in RepénesSBEARQ8t 0 10/90). The desired
fractions were collected and t hexsol vents evaporated in vacuo o yield 24.6
g (66% of internediatel9. Al 2 A0 Preparation of internediate 10 -\ 0
04 0- \ To a sol uti i teriateQ%g, 47.34 ol ) 4§ 10 m),
et hyl mal onyl 5c ide (7/88 ni, 61 S Land N, N- dyTshprlopyl ¢t hyl am ne
(16.49 nL, 94.%8 mo¥ e added. The mixture was stRfred Rt

tenperature for 1 hour and then diluted with further DCM and washed with a
saturated sol ution HAC1. The organic | ayer was separated, dried
(Na2S™4), filtered and the solvent evaporated in vacuo. Thelbfyude product
was purified by flash columm chromatography (silica; AcOEt in heptane

100/ 100 to 20/80). The desired fractions were collected and the solvents

evapor at ed Expoviarantal proogdeed911 g (71% of intermediate 10 as an orange
oil. Exanple Al Preparation of internediate 11 A m xture of

i nternmedi ate 10 {empqungs ag@rding iepnmyls (CaXDiwn b pirreesd byfreasign et hoxi de
in EtOH (14in@9mBatedF FormABRKXINaSittSdd dppeshrake Grfacétammidtt Fouhsla (ViNg) 15

sol vent was evaporated i.n é( cuo a d lilhe resi due Jas artiti oned?\r‘?etween
ACCEL and. HESOT RO dtraB R SR (T he Esstio BperiGpines PiadgasiPnanss HoL

sol uti on additdn@rueings fox txanple dthahdlhatlGibdcFharelydrigiateinpetayrer suwehas fepar at ed,
dried (Na2SQ4 filbered and .t r J : Leld 5 g
(9399 of 1 roarsat G eRad BREAb! it ShuCLaRpLELPEL IS iERUE 1h Rkl

puri fi cHxi obchea® (Eanbiveridile arppedefmedimRowmiula fher medi ate 12 WO

2011/ 073339PCT/ EP2010/ 069957 - 46 - A solution of internmediate 11(7.5 g,

26.86 mol) in a mixture of AcOH ReagiomSchamg1Poo (59.4 nl) was stirred at
90C for 16 hours. The reaction rn'xture?/vas dried (MgS™), filtered and the

sol vents evaporabed i n yEeUO t/o yi e 5 g (99% of iaterned 12, whi ch
was used in next &P W t hduty anyRTur t e puri ficatj on, =¥ 3
Preparati on of 3 13 To aM@®ution of in % dirate (5.5 g,

26. 54 mol ) 60 nL) at OC, N- br onosucc/ ni | (5/2 g, 29.2 mmol)
was added. THE mixture was stirred at OC for B8O ni Mites—and the sol vent
evaporated in vacuexxm yield 7.7 g (>100% of interaedi ate 13 used in next
step without any further purification. 10

A compound of Formula (VIII) can be prepared according to the procedure

described in WO 2007/056366 A2 (2007.05.18) or alternatively can be obtained

15  commercially.

Experimental procedure 20

The intermediate according to Formula (XXII) can be prepared by reaction of

an intermediate of Formula (XXIII) with N-bromosuccinimide according to Reaction
20  Scheme (20). The reaction is performed in a reaction-inert solvent, such as for example
ethanol, in the presence of a suitable acid, such as for example sodium bisulfate hydrate

at room temperature, for a period of time that allows completion of the reaction.



The follow ng internedi ates were prepared according to the synthetic
procedures described in exanples A9- A1l3 Exanple Al4 Preparation of

i nt er medidO0HN73BIW NXBr' From (R)-(+3, 3-di net hyl- 2- brCYIER201006%98T et hyl
acrylate. 15 Exanple Al5 Preparation ok i_nternmediate 15 - 47 - Exanple
Al6 Preparation of internmediate 16 O O%E 0 From 2- nmet hoxyani l i ne and et hyl
acrylate. Exanple Al7 Preparation of internediate 17 0 Br AN O From
cycl opropyl am ne and ethyl acrylate. Exanple A18 Preparation of
internediate 18 F 0 O From 2- gh&tmBdhbmeropyri di ne and et hyl acryl ate.
5 Exanple Al9 Preparati gn=Qf intermediate 19 0 0 kyom

cycl opropyl et hyl any ne/a @- b/acryl ate Exanple Pr -@ 8/n of

i nternnedi ate 20 N NBS Br N

O O
(XXIIN) (XXII)

A compound of Formula (XXIII) can be prepared according to the procedure
described in Synthesis, 2006, 14, 2319-2322.

Pharmacology

The compounds provided in this invention are positive allosteric modulators of
metabotropic glutamate receptors, in particular they are positive allosteric modulators
of mGluR5. The compounds of the present invention do not appear to bind to the

10  glutamate recognition site, the orthosteric ligand site, but instead to an allosteric site. In
the presence of glutamate or an agonist of mGluR5, the compounds of this invention
increase the mGIuR5 response. The compounds provided in this invention are expected
to have their effect at mGluR5 by virtue of their ability to increase the response of such

receptors to glutamate or mGIluR5 agonists, enhancing the response of the receptor.

15 As used herein, the term “treatment” is intended to refer to all processes,
wherein there may be a slowing, interrupting, arresting or stopping of the progression

of a disease, but does not necessarily indicate a total elimination of all symptoms.

Hence, the present invention relates to a compound according to the present
invention the stercoisomeric forms thereof and the pharmaceutically acceptable acid or
20  base addition salts and the solvates thereof, for use as a medicine or for usec as a

medicament.

The invention also relates to the use of a compound according to the general

Formula (1), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, or a pharmaceutical composition

25  according to the invention for the manufacture of a medicament, as well as to the use of
a compound according to the invention or a pharmaceutical composition according to
the invention for the manufacture of a medicament for treating or preventing, in
particular treating, a condition in a mammal, including a human, the treatment or
prevention of which is affected or facilitated by the neuromodulatory effect of allosteric

30  modulators of mGIuR5, in particular positive allosteric modulators thereof.



From i sopropyl am ne and ethyl acrylate WD 2011/073339PCT/ EP2010/ 069957 -
48 - Exanple A21 Preparation of internediate 21 H2N-( A m xture of

i nt er mediWO0WA7838914 g, 14.48 mmol ), thiourea (1.1 g, PCTAR20mMG5995ANd
NaHCO3 (1.22 g, 14.48 nmol) in EtOH (6045L) was heated at 80C for 1 hour.
The reaction m xture was then cooled to roomterrperature and the solids
were filtered off. 5The filtrate was evaporated in vacuo to yield 3.1 g
(81% of internediate 21 used in next step without any further

p]yr! fitcati gn tExmao]21 hgerﬁq%a aldoreRA% A6 a@am@a‘)uﬂdrucedsmfy btatﬂee géﬁeraBFoﬁmﬂa (r%t g; e

of internediate rom

mol ) and 3% FréfteFﬁ?Fsog“ Hgtf?%%sc}ﬁ%gg%@éh%ﬁy aﬂ&%“é%taﬂﬂﬁ&g % (80 )
was 10 sti radeldtiomtsaitoend the spleatas theecoff,arr a%armmhﬂ&l cd‘ﬂnpomtéxamdcordimg tot ure was
t hen conce oned

et weon AcCEE TeioDE! nh the FERARPOAME R oF 34 BLAEQa BRAGRIAE L ST
filtered an@nﬂh@nsmlawmmélvmgﬂmge@ urnamﬂm@eatrmm or@gqvameom@fgvlpah isfi ed by

flash col Urﬁ?f&@d%‘f&&ﬁtﬁt%ﬁfb?{rtﬁéhédr%odlﬁ&%t effdtt BERIARRSIc HokRPatdQ 080/ 70) . The
desired fractions were collFected and .the 'sol vents 15evaporated in vacuo to

yield 1.2 gm@élé% iy parfigylar pRsgivgradlostoria ogulgiqrs theessf i . Exarrpl e A23

P t f t diate 23 0 A t f t di ,
415 ol ). ot hy I adk dar e R Rfelesde sorpppid ek TcH e ey o

mmol ) in EtBiin{ud0Q), nhe stevasissmeric famathdB&T ahdthe Haouasutidahly alce@cta‘tﬂ@anidﬁ xture
was CoolPd of bt RGOS WA URSHKERS RYAROLA Al bR AGHRumEBGGEUTE product

was purifie colunmn chr ogr aphy petrol eum
ether 10/1 QG@OIZilﬂllg)tO tﬁmmvd@mnr%dufferlaéhd f(ﬁ%ﬂlmtr pregoitioncamelicapiépm, Bentsdiovent s

evapor at ed B MRAMP tHLrid (ﬁ{\grlguégne(uiloﬁ 1c£lfan 'i‘ﬁﬁ& afsgrd%l?s assdcuﬂ@d w1tEX anpl e
A24 Preparation of I nternmediate 2 um bor oh 0.7 g,

18. 7 mol ) %@%@@mwtlanwww dhe Pﬁlﬂlé@ aa z@af(ﬂzfngo %fe‘?se °f in
MeOH (50 m—\)vhﬁh D43 recldieorfadbfatedrbythX hetremvasla®ty Effad ofpositp@mllostarer at ur e

for enche H20 and extracted with AcCEt. The organic | ayer
was sep 8glﬂ trofsﬁdrfl%() filtered and the sol vents evaporated in

Th 5cr ud | h
(silica; Zco‘é{ ¥ %hgr@%&sﬁl‘fn@% Hbh 86 B LSt L QG URPRR ORI ARY
col | ect ed agﬂmetahéomlvéhxtbe @t\sequaﬁpateeld formsvhergef and the phagmaceptical®ey of

i nternedi at & 2488 agid3Rbh & addltlon sﬂ?@aﬁd)ﬂhb QYRGS tHRERT TR A b EndRatid epar ed
according to the synthetic procedure escribed i n_exanpl e -A2
composition according to the invention for the manufacture of a medicament fo

20 treating, preventing, ameliorating, controlling or reducing the risk of various
neurological and psychiatric disorders associated with glutamate dysfunction in a
mammal, including a human, the treatment or prevention of which is affected or

facilitated by the neuromodulatory effect of positive allosteric modulators of mGIluR3.

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

25  invention or a pharmaceutical composition according to the invention for use in the
manufacture of a medicament for treating or preventing, in particular treating, a
condition in a mammal, including a human, the treatment or prevention of which is
affected or facilitated by the neuromodulatory effect of allosteric modulators of
mGluR3, in particular positive allosteric modulators thereof. The present invention

30 also relates to a compound according to the present invention or a pharmaceutical
composition according to the invention for treating or preventing, in particular treating,
a condition in a mammal, including a human, the treatment or prevention of which 1s
affected or facilitated by the neuromodulatory effect of allosteric modulators of

mGluR5, in particular positive allosteric modulators thereof.



Exanpl e A25 Preparation of internediate 25 0 u _ /\< Frominternedi ate
14. Exanple A26 Preparation of internmediate 26 F o sb d,, N Internediate
24 (1 g, BoeommMIB3I9Iwas added to a m xture of thionyl chPOTIERR0I0DE9FT) and
DCM (10 mL). The m xture was stirred at ;hoomtenperature for 2 hours and
the sol vents evaporated in vacuo to yi elg 1 g (1009 of internmedi ate 26
that was used in 15the next step without further purification. The

follow ng internedi ate was prepared according to the synthetic procedure

described in exampbethéBfesent 115&bntlof-¥élﬁ9§ﬁ)tﬁgﬁse drefpaipauh®BcdEdihgitethaedi at e
27 0 /( CINFromlntl?rrredlat I nt er nedj, ates were

Wi
prepar ed acP¥FHICHGT @D FHRACEYIKE ‘é‘?rflP:OSﬂHOd]caéﬁ?f?i taé]gécglrn VEEEY AT B anpl es
A21- A24, A2GammfacplcerfA2RdiFnepa fatticating prévehtngyadichvmtilg coltreli@g br 5Fr om

It er el At g TP BASRefoct B TR uRPBhor S RRLRHAQ

i ntermedi at'e ( ' ' '
5  glutamate dysfunction in a mammal, including a human, the treatment or prevention of

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

modulators of mGluR5.

Where the invention is said to relate to the use of a compound or composition
according to the invention for the manufacture of a medicament for e.g. the treatment
10  of a mammal, it is understood that such use is to be interpreted in certain jurisdictions
as a method of e.g. treatment of a mammal, comprising administering to a mammal in
need of such e.g. treatment, an effective amount of a compound or composition

according to the invention.

In particular, the neurological and psychiatric disorders associated with

15  glutamate dysfunction, include one or more of the following conditions or diseases:
acute neurological and psychiatric disorders such as, for example, cerebral deficits
subsequent to cardiac bypass surgery and grafting, stroke, cercbral ischemia, spinal
cord trauma, head trauma, perinatal hypoxia, cardiac arrest, hypoglycemic neuronal
damage, dementia (including AIDS-induced dementia), Alzheimer’s disease,

20  Huntington’s Chorea, amyotrophic lateral sclerosis, ocular damage, retinopathy,
cognitive disorders, idiopathic and drug-induced Parkinson’s disease, muscular spasms
and disorders associated with muscular spasticity including tremors, epilepsy,
convulsions, migraine (including migraine headache), urinary incontinence, substance
tolerance, substance withdrawal (including substances such as, for example, opiates,

25  nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics,
etc.), psychosis, schizophrenia (including positive, negative and cognitive symptoms
thereof), anxiety (including generalized anxiety disorder, panic disorder, and obsessive
compulsive disorder), mood disorders (including depression, mania, bipolar disorders),
trigeminal neuralgia, hearing loss, tinnitus, macular degeneration of the eye, emesis,

30  brain edema, pain (including acute and chronic states, severe pain, intractable pain,
neuropathic pain, and post-traumatic pain), tardive dyskinesia, sleep disorders

(including narcolepsy), attention deficit/hyperactivity disorder, and conduct disorder.

In particular, the condition or disease is a central nervous system disorder
selected from the group of anxiety disorders, psychotic disorders, personality disorders,

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



C1\1l-jail Frominternediate 17. Exanple A31 Preparation of internedi ate
31 0 WD 2011/ 073339PCT/ EP2010/ 069957 -51 - described in Synthesis, 2006,
14, 2319-w02211/¥3839g, 16.17 nmmol) and NaHSO41120 (0. 67 @CTAPEHOMHS) in THF
anhydrous (80 nL) at OC. The reaction mture was stirred at room
tenperature for 2.5 hours and the solvent evaporated in vacuo to yield 8 g
(91% 60% pure) of intermediate 31 as a viscous orange oil which was used
in the 5next step without further purification. Exanple A32 Preparation of

i nt er medi at @nddlsive d186rd5r3< tcHiléhodld dldbﬁrwrﬁ,n%d @tifc SibdfdehBndirodogdferatioy,) and
2- phenoxythloacetan1 &EVﬂﬁ? .14 mmol) in DWF (12.5 nL) was stirred at
es.

roon1tenper%?%ﬂ%x$ Then NaHCO8 (0.32 g, 3.81 mml) was added

Sinflu: 23 \rM_e?ﬁt IH(2) rw?e ng(,ttfler g%ltr% ne]fg?%% &&&{n?’ﬁﬁq?d&% o a&&%&ls%?c?&' s%ﬁc%s

separ at ed, ﬂmmem:@mmﬁsﬁmgnmﬂmbmeg@wndnadameaydn iGéQHporated |n vacuo
Th DCM
e crude p%ﬁ/%g%ﬁle e%%@#&% disgd P%)drb)agl;m alsBrRr ?35%995 ARAY disSidet ca;

i n hept ane eslr ractions were coll ected and the
sol vent s evi@doit wgialp @@%ﬁ%iQ crphobi@s58 g (6299 of internediate 32 as an

orange oil. 15 B Pre tion of the fipnal ounds
Preparati on of ﬂﬁﬂt eC%“”{%ﬂ¥9ws%@@HHHW“E%"%SP¥E °§gE§OWWBW§aW§E added

dr opwi se tofr@rnaﬁ)eygldup bEScslnmlph&hlasdduuﬁndmwordhe jchizoafifietiat d@btder,( 0. 183 g,

stirrea ar 1 et G B G PR AT RER 5Bt er reci ot e 25 (1
9, 3. 061(?““) ) \Aa%rg?egﬁﬁg thd Q&ltlrﬂ HLVEE Y)\@t%ms&l rt&9s g:peljsgga%& 8fsogfér EIM@S in

a seale ube un rowave I rradia ure was titioned
bet ween DCMiemdhe-2OUD PhebPEEmFEMPEsiEe Pwaé@p@\lﬁ%lﬁ@wndcﬁﬁh]é@d( %w&xpa
filtered angisds- sol vent evaporated in vacuo. The crude product was
purified by flash colum chromatography (silica; AcCEt in DCMin heptane

0/0/100 to 10/ 10P1%Q)rab81§r e ggﬁlia[ ﬁffv&ﬁ dysetd digsdvei e Vsﬁbﬂtdtﬁe-trﬁﬁlteald@oﬁieapor at ed
in vacuo to Cc 1t

Gi 9H 5FN202 ﬁ%?ﬁq% MR}&& ’/%%Eﬁ%fé)a e %ﬁ?q?}SQGF?enCﬁL%C@O%Ylt%ﬂra“ﬁb

2011/ 0753399@1&@2@&1%&66@5mm B@hol-Hducetl B cldtic disodd@, ddaphefanpne 5. 49 (s, 2
El) , 7.08 (t(]’leé)%%(genzﬁr “ far ?ﬁl%en%gﬁ&amfj COC]aéIQG &psnde%cyzcoceanmithgraézﬂl - 7.54 (m

nlcotme dependence, nicotine w1thdrawal opioid dependence and opioid withdrawal.

Preferably, the central nervous system disorder is an eating disorder selected

from the group of anorexia nervosa and bulimia nervosa.

20 Preferably, the central nervous system disorder is a mood disorder selected from
the group of bipolar disorders (I & II), cyclothymic disorder, depression, dysthymic

disorder, major depressive disorder and substance-induced mood disorder.
Preferably, the central nervous system disorder is migraine.

Preferably, the central nervous system disorder is epilepsy or a convulsive
25  disorder selected from the group of generalized nonconvulsive epilepsy, generalized
convulsive epilepsy, petit mal status epilepticus, grand mal status epilepticus, partial
epilepsy with or without impairment of consciousness, infantile spasms, epilepsy

partialis continua, and other forms of epilepsy.

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

Preferably, the central nervous system disorder is a cognitive disorder selected
from the group of delirium, substance-induced persisting delirium, dementia, dementia

due to HIV disease, dementia due to Huntington's disease, dementia due to Parkinson's



5D -tert-butyl azodicarboxylate (3.0 g, 13.0 nmol) was added to a stirred

solution of internediate 8 (2.0 g, 10.8 mmol), phenol (1.20 g, 13.0 mmol)

and tri phEabphgsshi ne (3.4 g, 13.0 nmol) in THF (31 nLPCIrEP2018M6498d t ube

and under nitrogen. The m xture was stinged at 120C for 20 m nutes under

m crowave irradiation and then the solvent evaporated in vacuo. The crude
product was purified by flash colum chromatography 10 (silica; 7M solution

of ammonia in nethanol in DCM 0/ 100 to 5/95). The desired fractions were

col | ected ad[lﬁ’ea%é" Qieﬁféht\ieﬁﬂittﬁe AARYhAadpd, Rubktaide-ifiducyd pérdislida &dnéhtiaGAdo yi el d,
69% pure). rt of. th oduct (0.14 g) was repurified by HPLC (gradi ent

el ution: OIT EASTI{VeA HT@ETFA in H20) The desired fractions were

e awhi Lo sol | O 6 WPHT RSl %ig%%%f%@f@@%n‘%“@l T

J=7.1 Hz, merfpailaga(m@or@m 1, 2.8 Hz, 5 35 (s 2 H, 5.96 (br S.,
1 H, 696-707(m 3 H, 728-743%1%‘ IeB3 Pr epar ati on of
conpound 3 0 AAGEUsA.dpR s edisiongy di aﬁwlﬁ(agéstaﬁs%‘iahMaé‘PaldlflMel(t@ 034 g,

gIVI8:6( 21“; ) PRSrRAAEENIIVEOf ﬁle%ﬁléﬁdaﬁ@s%hlﬁﬁ%@%t%n(p@@sﬂl@es% d19g1f§)§t1d5m0|h) in
ure s ed . at, .room eratr e for our.

Then 4- (bro%?ﬁﬁ’{?f %ff{ca%%?ﬁ%fi&ﬁr 5 describeddrergyn. %'@@% Ui atiths it ¢ he

m xture st walﬁféc@gmimm athef’ﬁaawahomend‘lamre&amholug&s, aahid | clits@i€i caticins yki2 ths diovd

extracted with or.gani c e (

Pl toreq anrHaseh vd prEgiaR el o8 SSRAER AN P hd P ARGt

purified bymediesand stiammiicprogresscogr aphy (silica; 7 M sol ution of ammnl ain

MeOH in DCM 0/ 100 to 4/96). The desired fractions were collected and the
sol vents evapor at katefoygptiEonignyips 359 peiricE o conpeogsrcarday to thagapadho. The

product obtgiifgh Sthé §tblebis@itnsde Wrind t@lrgﬁ ad@ehd &ﬁ%bd‘ehﬁ@hl YacEptatd-beif 80%0
0. 1% NHACO3H/ NH4 9 solution in %szg% 0 0%0 0/{) NHA CO3 H/, NHACH

pH 9 sol ut i ¥rPaH2 @On sf@é% sofvgtegit ﬁﬁ?ﬁﬂl’?& gtregmgptotany PReOYINg| 4) as
a white sol diskas€d QERIN2OBS eI (400 MHz, CDC13) 6 ppm 1.34 - 51.48 (m 2
H, 1.59- 1.68 (m 2 H), 1.90 - 2.04 (m 1 H), 3.11 (t, J=7.0 Hz, 2 H),
3.32 - B 42 (m ”Ehd—l)lverﬁlofﬂl(}lls(odplaﬂcs'todcbtlpoﬂld-@ccoﬁhl@to(the; gcheial (Eoﬁlzulaﬂ);—b

3.94 - 4. 03 , , 7.35
> by Exanpl BB didhnss tit oot e O phdmacuRRg Mecphabloaci: dibese [ 20 (M
(0. 081 m_ @dg@rmaﬁs ynd/\ﬁ@ sakya@athe@eoéi f@ﬂﬁ%ﬁalﬁéfeéﬁn&ﬂnﬂ@e&fﬁ%% dipRpses (0. 15 g,

0. 57 mml) ARt d R i{din8 9, 0.86 mml) in DMF (2.5 nL) and then the
m xture was stirred at roomtenperature for 16 hours under nitrogen. The

m xture \évas_ t EeRT%éE infé@enatlsoli@Ritds th @rcoﬂapbsﬁwaccdﬂdhngttedha\'géﬂardﬂzemmﬁ (18

extract t cOEt . r.gani at t rine,
dried (ﬁazgéﬁ)st,er?oilqofléepﬁge d‘%ﬁ?ﬁ%‘lﬁf‘é&ﬁ%%%@%ﬁ@ eptﬁ%\@{%ﬁdo Me crude
product wasadditidrf saétl atuy thclsabhtes dcneud, ﬂ)Edt@rtmmnmg oapteyciftsinl incartidd@Et i n DCM
0/100 to 50{r§291)nentTQFa eosﬂe 0?%f({1?&gés%§1t%5&h&g @1%} d and the sol vents

evaporated I n vacuo. rFiturated D PE to yield conmpound

4 (0.09 g, 49% yigl ﬁll)vel?tfonaal%erlela%é’ t8 P Lge o@a @Hnﬁ&%ﬁ%céﬂdlgvg tﬁ@%’&eMl"z
CDCL3) 6 ppm 3. 10 ( A 2

H, 3.69 (tf orymga d p;ée stgrepﬁsomgrlqﬁbr.(;?ts thejeo;f agdltEe pl@rrpﬁiceugc a(cgeptagaﬁwmdes 97 -
g- 061 f(rzac.’iag) di%bai% aé’cﬁtlc:)Ln iaét@in@ lﬁ;e(sl@lva?esgi()jere(&Xﬁﬁlﬁlﬁeﬁm&@fadﬁﬁﬁﬂﬂh&hédﬂ@n&fn}:{ c@npound
L. mmol ) was a to a stirred su nsion o
compound 2 {16 A B B3viRRor e BT aRc s RS h R RERRERT0°g, 0. 57
mmol ), coppkareifbgforcndi de (0.022 g, 0.11 nmol) and
N, N- di et hyl et hyl enedi am ne (0.037 niL, 0.34 mol) in
The invention also relates to the use of a compound according to the general

Formula (1), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
30 or base addition salts and the solvates thereof, for the manufacture of a medicament for

the treatment of any one of the disease conditions mentioned hereinbefore.

The compounds of the present invention can be administered to mammals,
preferably humans, for the treatment or prevention of any one of the diseases

mentioned hereinbefore.



25 toluene (3 nL) in a seal ed tube and under nitrogen. The m xture was
stirred at - 54 - 120C for 16 hours, filtered through a pad of

di at onaca¥0208A78339 washed with AcOEt and the filtrate @CRFPREVAMISH vacuo.
The crude product was purified by flash3§QI um chr omat ogr aphy (silica;
AcCOEt in DCM 0/100 to 100/0). The desired fractions were collected and the
sol vents evaporated in vacuo. The product was 5 repurified by ion exchange
chromat ography using an |Isolute0 SCX2 cartridge eluting with 7 M amoni a

Sﬁl uti ?n in h/boﬁn_VFéWopﬂ%dﬁﬂiEy mﬁ%k\tﬂﬂ /IEI%QBF.FMI%?% 813}, thérﬁ&i’%r@@id@ﬁfg f _
cnronat ogr a S |1 Ca, C | ) 0 . e Sire racti ons
were col | ec‘gﬁ%oéﬂhtrﬁ%wgﬂﬁrgg?lgﬂquﬁ% ?191 @ggggﬁaa%éu&géngpﬁ?@fain@&n%y RP
HPLC ( G adi @fithe Hiseye80fnt@onbaohikdkEERME, Niid Ghingthb @o Sk utritiop in waki2dloa2086 10 ACN
6°(26 o, eoumeEy s At BEH: bP e R B R DY e, “Onts)
P 2 35 (3 o2 "yt bk bl iyl g Uil 2 0, S 7
2.3, 0. 5 idminisyration. pepiyrably et agimipistraiopy of gihompeutgafly e{lagtive apjounsota

4- Fl uor opheqhpoufld b3S Farmila B0, 2ABkdisvvas i @d@dhéreoPandta phagdaaticdliyon of
|ntermed|ate2p in DVF (40

6(0.33,9, 1.34 | ) .and,.K2CO3 .41 .9,. 3.0. :
i) The 1 eSEeren: akitop ik HEROLSS PapmUHL i UK S day.
filtered anithridm. sol vent evaporated in vacuo. The residue was purified by
RP HPLC 20 (gradient elution: 0.1%FA in ACNO.1% TFA in H20). The desired
fractioifs were cbhdreforethe inmgitiod alsotrblates sat medtoddos ik préventiarf andadCO3 and

extracted %%J»eméﬁ fg%ngomgmse@s@s RlAAthE ﬂe?é{@ae%oeé%ﬁlgagigg@aﬁﬁﬁsteﬁﬁg ed

(Na2sO™4), filtered. e solvents evaporated in vacu 1eld conpound 6
(74 mg, 2098 cepgyticady sifegfivegmagnopfiuernpapd ag¢9riinR ¢ hisdnygakion &e13) 6 ppm
;(2)? Et, j_ tizm;gqglggdaéwoif_ 450573 (t,8J26.8 Hg 2 H)7,25.31 (25 2 H, 6.85 -

: m : r . . =8..4, 8.4 : e .-
55 - Exanpl e B?Onﬁbﬁléﬁ%ﬂ B ho AT a\flﬁwﬁg%la?'?ﬁ‘a%at@fépeuﬁa?lgﬁﬁéftﬂéez%@%ﬁf’g%xy| ate
(0.4 g,1. 2thePeINs sétbe peded ihwnaos s the echost] sufficdent of mbdilpteehy hgivitypii ne
(0.54 g, 2. | ), <l . i tro . 1 Lrred
at room ten%gra bl?g a? %-rﬁta'?bt( 1%19%1%3‘% ggﬁe%f)ém}élt{ab%%? %%Igggﬂ%&gﬁé gﬁa%@%f%&%éedl ate
25 (0.3 g, dontentrasion ofthg cenfpound aythe tisrapeotigfgmuntionnglthe candétipnepfithe

m xture was a?fehf.r@gle?élla{ 20 Tinb EIREPANKS bE miRiRQNI §s a RSV ARt RS
evapor at ed ?n vacuo ang cal um

the crude product rifjed by.flas Q
chr ot ogr aeRfing slisepses in ﬂ@@tmqqﬁllaé@flroélﬂﬁfﬁggi%’ls%ﬂ’lﬁﬂ%?“ilosufp:’E@))h.e The desired
fracti o weikéerdesldesgibed hamth, hie bs dbieaiingd en apayciyedise by wasttading yi el d
conpound 7&0. 065 g, 16%yield) as a white solid. G 9H23FN202S 1H NWR (400
MHz, 10DVBAWBI™: ppm 0.90 (s, 9 H), 1.15 (d, J=7.3 Hz, 3 H), 2.92 - 3.08

(72 13,20 (et T gl el Bsglghbelfipghltog e 20
J=11. 2, 1. 8theitreatinasy site7in3he range aH0.6mM to 300 nx atrfpinereBsualpy 2 pht @t30aiMof
conmpound 8 TQgbtain these treatment concentrations, a patient in need of treatment likely will be
25  administered an effective therapeutic daily amount of about 0.01 mg/kg to about 50
mg/kg body weight, preferably from about 0.01 mg/kg to about 25 mg/kg body weight,
more preferably from about 0.01 mg/kg to about 10 mg/kg body weight, more
preferably from about 0.01 mg/kg to about 2.5 mg/kg body weight, even more
preferably from about 0.05 mg/kg to about 1 mg/kg body weight, more preferably from
30 about 0.1 to about 0.5 mg/kg body weight. The amount of a compound according to the
present invention, also referred to here as the active ingredient, which is required to
achieve a therapeutically effect will, of course vary on case-by-case basis, vary with the
particular compound, the route of administration, the age and condition of the recipient,
and the particular disorder or discase being treated. A method of treatment may also
35  include administering the active ingredient on a regimen of between one and four

intakes per day. Inthese methods of treatment the compounds according to the



15D -tert-butyl -azodi carboxylate (0.48 g, 2.12 mmvol) was added to a stirred
sol ution of triphenyl phosphine (0.55 g, 2.12 mml), internediate 7 (0.35 g,
1. 76 mmolwoant/qgbasaol (0.2 g, 2.12 nmol), in THF (7.2 nPCTERROINOKIET e was
stirred at OC for 5 mnutes and then at sroomtenperature for 2 hours in a
seal ed tube under nitrogen. Then di-tert-butyl azodi carboxylate (0.20 g,
0.42 mmol ), 20 triphenyl phosphine (0.23 g, 0.42 mmol), phenol (0.08 g, 0.42
nmol ) were added again and the resulting m xture stirred at OC for 5

m nutes at 1&19&{110&1%@5%@&%1 fcfrﬁ{ulaled'l r-to hBRissRhV AR HestBiSeENaprRicd i n vacuo
and the crude uct Ul’li E}é ash COqufi? chr omat oegir ae”ﬁ%‘ g5| lica;

ACCEt | n° DaEREapt TR bl e Rop 8F P ghE MR B nk R and t he
sol vent s eviapomadnddeadilywasilolt mgaddiond a 25 product that was triturated
with DIPE to yield compound 8 (0.26 g, 53%yield) as a white solid.

Ci 4Hi 4N2028 1H NR&R 2S00 cVPRSitigDEkBers mpysiwl@ors©f (j1uBS Hpgluding®empognds4 (t

‘] 7. 2 ?la6(¥)2§1t1 and& ﬁle]re%ﬁénsezof{?plGh@SP’té gﬁlﬁamgtekﬂ is & a%@antage t(ﬂgt (m 3

, Pr epar ati on of conpound 9
m xture of ﬁhﬁﬂ)éf‘rf*%dn%tb Slléslll@@e@g@no% g&‘EaWﬁﬁ?I) and 2- phenoxy- t hi oacet ami de

(0.22 5 g, 1.3 mol) in DVF S i ro te erat refor 15
mi nut es before NAFEHES RAFING OStErlg?,”i\gﬁblla ?A%témg Mg stirred
at 100 CI foﬁoﬁﬂlmlane chd m%;&ﬁhsel\bfﬂﬁGA\d{flto @bdlstsas Imeldldofrstdvdkﬂm thdhe

organi c |ay s .sebara n te

evapor at ed I?rﬁselll\ggﬂzgnt theé( & 8 aouéhte%reat(ml\glﬁrgf%eur%loglcglfa}%(a éﬁy&neﬁtﬁg d{solrc{ersa

chr omat dgr aphycigtsd Mtb@;lutmm@Etdysﬁun@@M &@Ibl/ Q fomweypk) thostheentegicded 10

fractions 0. 084
g, 16%y e“%fﬁaﬁ%*e Wb e 'ﬁ*ﬁa% %%%@%N%%%%ﬁ%‘f'gﬁ"w %*ﬁﬁf%m%*%?"% opm
3.26 (t, J=BGhuRE indudipg compgunds of Hergnua (b mzom}ﬂnaeoeeltbg‘m GRS 6. 98 -
7.06 (m 3 4donist- 07 - 7.13 (m 2 H), 7.28 - 7.36 (m 4 H) Exanple Bl10
Preparation of conmpound 10 0O 15 A solution of ammoniumcerium (1V)
nitrate (1.08 g, THe &Mmpoimty of tive pRQert Inventib) magdeaditiee inaoabsiativn edthsol ut i on

f t d te 3 t
o | EETE L s (st TR OGP T R 8,
extract ed vwﬁﬂrskmf(dﬁeaseihe cadifamisdor wirieh compowels arf ﬁbewla €l ioe the(atlcz YO,

filtered ang,thaSQ fRrENRRBMBIAH BrHRGH, S BEhGTHIG R RANGE was 20
purified by ?)% E‘ﬁ f% 1rﬁromatt ograg}ﬁ csa gleq,;\c(']%t in DCM 0/100 to

100/ 0) . Theefﬁ@éll"?édnfeﬁh@tq%§0ﬁ%re col | ect ed and the solvents evaporated in
vacuo to yield 0.081 g (52 %9 of conpound 10 as a white solid. G 4H 4N202S

1H NVR (400 Mz, CDCL3) 6 ppm 2. 12 - 2 22 (m 2 H), 3.21 (t, J=6.5 Hz, 2
3.4 6.50 (br. s.. 1 H. 6.96 - 7.04
(m 3 I—ﬁo ﬁ%méc%ggal%np?q_bong - Exarrpl e B11 Preparation of conpound

11 K20 (0. 6 f d
10 (0.05 g, ?@%ge)n%nlfwﬁﬂu?na @?@gg o ‘g%‘%let??t“l r‘ﬁfe“l’gﬁ&eﬁﬁ%g?@% Cogggggr
(1) 1odide @@ea@wmg”hldl 0B8ultiol 9f@ﬁm®uﬂﬁrmemmbeé@ﬁymleﬁw asthae (o 017
m., 0.11 rm@ikdrdbﬁ drsdivdl BXRAL Wilild k1 ﬂo@51ﬁle$§?4h€qcﬁ¢&ﬁgl%aﬁn%%r ni t rogen.

The m xture 5 was stirred at 150C for 16 hours and then quenched with an
aqueous sat %ﬁ%@@@r%ﬂ%? s @¥efNIah]€i° aﬁaetg*tta,sgcﬁl@am%epﬁca,&@@ﬁposm?fé or gani c

| ayer v@s saparaingH, lﬂrm@sihtl()hla%&(%ﬂhnes td ziplerrﬁdc@mldaltdampmltmﬁlabﬁslpﬁsdﬁ@ar at ed
in vacuo. The cru col una1ia hromat ogr aphy

(silica; Ac “%ﬁ%yﬁcf%a%%?‘glfg% él?uFHQXIdieg? JEY MY PERS were col | ect ed
and t he sol thenpsutesatipoffattad amvunacirocdipduod peeirding eorfheumdntion,(i84 mg, 50%

yield) as S m228-
255 (m 2 Py S lpd e R g M g P
H, 6.98 - therof, (arﬁoh@tqmereq;f oA stemoql@n(leﬁllygsqqyerlcﬁogm therqofz? qe,a[rrlgrqq) 7_ 28
- 7.35 4 &ilddht must be “acceptable” in the sense of being compatible with the other ingredients

of the composition and not deleterious to the recipients thereof.

—

The compounds according to the invention, in particular the compounds
according to Formula (1), the pharmaceutically acceptable salts thereof, the solvates and

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



15Table 1 lists the conpounds that were prepared according to the above

Exanpl es.

Table 1 Co. No. ExX. No. n ---A-R ---R2 Salt data 1 B1 1 - O-
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may 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
described in Gennaro et al. Remington’s Pharmaceutical Sciences (18" ed., Mack
Publishing Company, 1990, sce 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
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
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
administration, oral administration is preferred, and tablets and capsules represent the
most advantageous oral dosage unit forms in which case solid pharmaceutical carriers
are obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example surfactants, to
aid solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations that are intended to be converted, shortly before
use, to liquid form preparations. In the compositions suitable for percutaneous
administration, the carrier optionally comprises a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with suitable additives of any nature in
minor proportions, which additives do not introduce a significant deleterious effect on
the skin. Said additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be

administered in various ways, ¢.g., as a transdermal patch, as a spot-on, as an ointment.
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It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.

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

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-B-cyclodextrin. Also
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
condition of the particular patient as well as other medication the individual may be
taking, as is well known to those skilled in the art. Furthermore, it is evident that said
effective daily amount may be lowered or increased depending on the response of the
treated subject and/or depending on the evaluation of the physician prescribing the

compounds of the instant invention.

Depending on the mode of administration, the pharmaceutical composition will
comprise from 0.05 to 99 % by weight, preferably from 0.1 to 70 % by weight, more
preferably from 0.1 to 50 % by weight of the active ingredient, and, from 1 to 99.95 %
by weight, preferably from 30 to 99.9 % by weight, more preferably from 50 to 99.9 %
by weight of a pharmaceutically acceptable carrier, all percentages being based on the

total weight of the composition.

The amount of a compound of Formula (I) that can be combined with a carrier
material to produce a single dosage form will vary depending upon the disease treated,
the mammalian species, and the particular mode of administration. However, as a

general guide, suitable unit doses for the compounds of the present invention can, for
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example, preferably contain between 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, 5 or 6 times a day, but preferably 1 or 2 times per day, so that the total dosage
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
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
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.

It can be necessary to use dosages outside these ranges in some cases as will be
apparent to those skilled in the art. Further, it is noted that the clinician or treating
physician will know how and when to start, interrupt, adjust, or terminate therapy in

conjunction with individual patient response.

As already mentioned, the invention also relates to a pharmaceutical
composition comprising the compounds according to the invention and 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 as well as to the use of such a composition for the manufacture of a medicament.
The use of such a composition for the manufacture of a medicament in the treatment,
prevention, control, amelioration or reduction of risk of diseases or conditions for
which compounds of Formula (T) or the other drugs may have utility is also
contemplated. The present invention also relates to a combination of a compound
according to the present invention and a mGIuRS orthosteric agonist. The present
invention also relates to such a combination for use as a medicine. The present

invention also relates to a product comprising (a) a compound according to the present

14
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invention, a pharmaceutically acceptable salt thereof or a solvate thereof, and (b) a
mGIuR5 orthosteric agonist, as a combined preparation for simultaneous, separate or
sequential use in the treatment or prevention of a condition in a mammal, including a
human, such as for example a condition mentioned hereinbefore, the treatment or
prevention of which is affected or facilitated by the neuromodulatory effect of mGIuRS
allosteric modulators, in particular positive mGluRS 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
each 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.

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.

Hereinafter, the term “THF’ means tetrahydrofuran, ‘DMF’ means N,N-
dimethylformamide, ‘DCM’ means dichloromethane, ‘ACN’ means acetonitrile,
‘AcOEt’ means ethylacetate, ‘AcOH’ means acetic acid, ‘EtOH’ means ethanol,

‘MeOH’ means methanol, ‘RP’ means reverse phase.

Microwave assisted reactions were performed in a single-mode reactor:
Initiator ™ Sixty EXP microwave reactor (Biotage AB), or in a multimode reactor:
MicroSYNTH Labstation (Milestone, Inc.).

Thin layer chromatography (TLC) was carried out on silica gel 60 F254 plates
(Merck) using reagent grade solvents. Automated flash column chromatography was
performed using ready-to-connect cartridges from Merck, on irregular silica gel,
particle size 15-40 um (normal phase disposable flash columns) on a SPOT or
LAFLASH system from Armen Instrument. Isolute® SCX2 is a cartridge with silica-

based sorbent with a chemically bonded propylsulfonic acid functional group.
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A. Preparation of the intermediates

Example Al
Preparation of intermediate 1

oiz:/(:_@%

To a mixture of 2,4-dioxo-piperidine-1-carboxylic acid fert-butyl ester (40 g, 187.58

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
allowed to warm to room temperature and the solvents evaporated in vacuo. The
residue thus obtained was dissolved in AcOEt and washed with H,O. The organic layer
was separated, dried (Na;SOy), filtered and the solvents evaporated in vacuo to yield 30
g (55%) of racemic intermediate 1 that was used in the next step without further

purification.

Example A2
Preparation of intermediate 2

A K

A mixture of intermediate 1 (25 g, 85.6 mmol), thiourea (6.5 g, 85.6 mmol) and
NaHCO; (7.2 g, 85.6 mmol) in EtOH (400 mL) was heated at 80°C for 2.5 hours. The

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

The filtrate was evaporated in vacuo to give a residue that was crystallized from EtOH.
The yellow crystals thus obtained were filtered off and dried to yield 15 g (66%) of

intermediate 2.

Example A3

Preparation of intermediate 3
O

S
H,N <\ 0
N

A solution of intermediate 2 (15 g, 55.6 mmol) in a 4M solution of HCl in 1,4-dioxane

JH

(100 mL) was stirred at room temperature for 30 minutes. The solvent was evaporated
in vacuo to yield 10 g (95%) of intermediate 3 as a yellow powder which was used in
the next step without further purification.
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Example A4
Preparation of intermediate 4
0O

10

15

20

JH

S
Br%\ N
N

A mixture of intermediate 3 (8 g, 39.8 mmol), copper (II) bromide (10.43 g, 46.68
mmol) and 3-methyl-1-nitrosooxy-butane (6.8 g, 58.35 mmol) in ACN (100 mL) was
stirred at room temperature for 1.5 hours. The solvent was evaporated in vacuo. The
residue thus obtained was dissolved in AcOEt and washed with H,O. The organic layer
was separated, dried (Na;SQOy), filtered and the solvents evaporated in vacuo to yield 5

g (55%) of intermediate 4 that was used in the next step without further purification.

Example A5
Preparation of intermediate 5

—0Q S -H

>_<\ N

O N
A mixture of tricthylamine (17.2 g, 170 mmol) and 1,1'-
bis(diphenylphosphino)ferrocenedichloro palladium (IT) (2.0 g, 2.7 mmol) in THF (300
mL) was added to a solution of intermediate 4 (7.5 g, 23.6 mmol) in MeOH (300 mL).
The mixture was stirred at 50°C overnight under CO atmosphere (2.5 MPa). The
reaction mixture was cooled, filtered and the solvent evaporated in vacuo. The crude
product was purified by flash column chromatography (silica; DCM in MeOH 100/1).
The desired fractions were collected and the solvents evaporated in vacuo to yield a
yellow solid that was crystallized from AcOEt to yield 4.5 g (21%) of intermediate 5.

Example A6

Preparation of intermediate 6
O

—O S -~

H N

O N
Iodomethane (4.4 mL, 70.68 mmol) was added to a suspension of intermediate 5 (10 g,
47.12 mmol) and Cs,CO;3 (23 g, 70.68 mmol) in DMF (118 mL) and the mixture stirred
at room temperature for 60 hours under nitrogen. The reaction mixture was diluted with
H,O and extracted with AcOEt. The organic layer was separated, dried (Na;SOy),
filtered and the solvents evaporated in vacuo. The crude product was purified by flash
column chromatography (silica; AcOEt in DCM 0/100 to 50/50). The desired fractions




B6 100 32B611.1el 33B610--\/"R\ - 60 - Co. No. Ex. No.

---A-R ---R2 Salt data 34 B6 1 --\/ 35 B6

10

15

20

WO 2011/073339 PCT/EP2010/069957

-44 -

were collected and the solvents evaporated in vacuo to yield intermediate 6 (4.46 g,

42%) as a pale brown oily solid.

Example A7
Preparation of intermediate 7

Sodium borohydride (0.15 g, 4.0 mmol) was added to a stirred solution of intermediate
6 (0.65 g, 2.87 mmol) in THF (8.8 mL) and MeOH (8.8 mL). The mixture was stirred
at 0°C for 30 minutes in a sealed tube under nitrogen and then diluted with H,O and
extracted with DCM. The organic layer was separated, dried (Na;SOs), filtered and the
solvents evaporated in vacuo. The aqueous phase was acidified with a 3N solution of
HCl and extracted with DCM. The two organic layers were combined, dried (Na,SO4),
filtered and the solvents evaporated in vacuo. The crude product was purified by flash
column chromatography (silica; MeOH in AcOEt 0/100 to 20/80). The desired
fractions were collected and the solvents evaporated in vacuo to yield intermediate 7
(0.59 g, 99%) as a dark oil.

Example A8

Preparation of intermediate 8
0O

HO S -H

\_<\ N

N

Intermediate 8 was prepared according to the synthetic procedure described in example

A7, from intermediate S.

Example A9
Preparation of intermediate 9

HN F

o

“\
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,CO3 addition and
extracted with DCM. The organic layer was separated, dried (Na;SO4), filtered and the

solvents evaporated in vacuo. The residue was purified by flash column

n
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chromatography (silica; AcOEt in heptane 0/100 to 10/90). The desired fractions were

collected and the solvents evaporated in vacuo to yield 24.6 g (66%) of intermediate 9.

Example A10
Preparation of intermediate 10

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
layer was separated, dried (Na,SQ,), 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 10 as an orange oil.

Example All
Preparation of intermediate 11

F
LT
/\O)ﬁ
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
extracted with DCM. The organic layer was separated, dried (Na;SOys), filtered and the
solvent evaporated in vacuo to yield 5 g (93%) of intermediate 11 used in next step

without any further purification.

Example A12
Preparation of intermediate 12

F
O O/
N
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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
(MgSO0y), filtered and the solvents evaporated in vacuo to yield 5.5 g (99%) of

intermediate 12 which was used in next step without any further purification.

5  Example Al3
Preparation of intermediate 13

F
LT
Br
N
o
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

minutes and the solvent evaporated in vacuo to yield 7.7 g (>100%) of intermediate 13
used in next step without any further purification.

10
The following intermediates were prepared according to the synthetic procedures

described in examples A9-A13

Example A14
Preparation of intermediate 14

(@)
Br
ﬁ
O

From (R)-(-)-3,3-dimethyl-2-butylamine and ethyl acrylate.

15  Example Al15
Preparation of intermediate 15

F
(@)
Br
F
(@)

From 2,4-fluoroaniline and ethyl acrylate.
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Example A16
Preparation of intermediate 16

Br
N
Jé OMe
O

From 2-methoxyaniline and ethyl acrylate.

Example A17
Preparation of intermediate 17

ILO)N A

From cyclopropylamine and ethyl acrylate.

Example A18
Preparation of intermediate 18

Br X
b .
O

From 2-amino-5-fluoropyridine and ethyl acrylate.

5  Example A19
Preparation of intermediate 19

From cyclopropylethylamine and ethyl acrylate

Example A20
Preparation of intermediate 20

ijk

From isopropylamine and ethyl acrylate
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Example A21
Preparation of intermediate 21

F
LY
S
N
T
N

A mixture of intermediate 13 (4.14 g, 14.48 mmol), thiourea (1.1 g, 14.48 mmol) and
NaHCO; (1.22 g, 14.48 mmol) in EtOH (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 evaporated in vacuo to yield 3.1 g (81%) of intermediate 21 used in

next step without any further purification.

Example A22
Preparation of intermediate 22

<0

A mixture of intermediate 21 (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,SOs), 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 22 as a white solid.

Example A23
Preparation of intermediate 23

F
LT
O, S N
\
A
A mixture of intermediate 13 (11.8 g, 41.3 mmol), ethyl thiooxamate (5.5 g, 41.3

mmol) and NaHCO; (8.7 g, 82 mmol) in EtOH (400 mL) was stirred at 80°C for 2

hours. The reaction mixture was cooled, filtered and the solvent evaporated in vacuo.

The crude product was purified by flash column chromatography (silica; AcOEt in
petroleum ether 10/1 to 2/1). The desired fractions were collected and the solvents

evaporated in vacuo to yield 2 g (15%) of intermediate 23.

n
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Example A24
Preparation of intermediate 24

e

Sodium borohydride (0.7 g, 18.7 mmol) was added to a solution of intermediate 23 (2

g, 6.3 mmol) in MeOH (50 mL) at 0°C. The reaction mixture was stirred at room
temperature for 2 hours, quenched with H,O and extracted with AcOEt. The organic
layer was separated, dried (Na,SQ,), filtered and the solvents evaporated in vacuo. The
5  crude product was purified by flash column chromatography (silica; AcOEt in
petroleum ether 4/1 to 1/2). The desired fractions were collected and the solvents

evaporated in vacuo to yield 1 g (53%) of intermediate 24 as a sold.

The following intermediate was prepared according to the synthetic procedure
10 described in example A21-A24:

Example A25

Preparation of intermediate 25
0O

S

/_<\ N

HO

From intermediate 14.

7?"

Example A26
Preparation of intermediate 26

e

Intermediate 24 (1 g, 3.6 mmol) was added to a mixture of thionyl chloride (10 mL)
and DCM (10 mL). The mixture was stirred at room temperature for 2 hours and the

solvents evaporated in vacuo to yield 1 g (100%) of intermediate 26 that was used in
15  the next step without further purification.

The following intermediate was prepared according to the synthetic procedure
described in example A26
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Preparation of intermediate 27
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:S N
\
c N

From intermediate A25.
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The following intermediates were prepared according to the synthetic procedures

described in examples A21-A24, A26

Example A28
Preparation of intermediate 28

F
0
\
cl N F

From intermediate 15.

Example A29
Preparation of intermediate 29

0
ﬂsﬁ
A
cl N OMe

From intermediate 16.

Example A30
Preparation of intermediate 30

een

From intermediate 17.

Example A31

Preparation of intermediate 31
O

O~
N
O/

O

N-Bromosuccinimide (2.88 g, 16.17 mmol) was added portionwise to a stirred solution

of 1-(4-methoxy-benzyl)-azepane-2,4-dione (prepared according to the procedure
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described in Synthesis, 2006, 14, 2319-2322, 4.0 g, 16.17 mmol) and NaHSO,H,0
(0.67 g, 4.85 mmol) in THF anhydrous (80 mL) at 0°C. The reaction mixture was
stirred at room temperature for 2.5 hours and the solvent evaporated in vacuo to yield 8
g (91%, 60% pure) of intermediate 31 as a viscous orange oil which was used in the

5 next step without further purification.

Example A32
Preparation of intermediate 32

A mixture of intermediate 31 (0.78 g, 2.38 mmol) and 2-phenoxythioacetamide (0.36 g,
2.14 mmol) in DMF (12.5 mL) was stirred at room temperature for 15 minutes. Then
NaHCOs (0.32 g, 3.81 mmol) was added and the reaction was stirred at 100°C for 30

minutes. The reaction was diluted with H,O and extracted with AcOEt. The organic

10  layer was separated, dried (Na,SQ,), filtered and the solvents evaporated in vacuo. The
crude product was purified by flash column chromatography (silica; DCM in heptane
0/100 to 100/0). The desired fractions were collected and the solvents evaporated in

vacuo to yield 58 g (62%) of intermediate 32 as an orange oil.

15  B. Preparation of the final compounds

Example B1
Preparation of compound 1

F
LT
S
N
ave T
N
Benzyl alcohol (0.38 mL, 3.67 mmol) was added dropwise to a 60% dispersion of
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

20  intermediate 22 (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 (MgSOQy), filtered and
the solvent evaporated in vacuo. The crude product was purified by flash column
chromatography (silica; AcOEt in DCM in heptane 0/0/100 to 10/10/80). The desired

25  fractions were collected and evaporated in vacuo to yield 0.68 g (63%) of compound 1
as a white solid. C1oH;sFN,0,S 'H NMR (400 MHz, CDCl;) & ppm 3.08 (t, J=6.9 Hz, 2
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H), 4.01 (t, J=6.9 Hz, 2 H), 5.49 (s, 2 H), 7.08 (t, ]=8.7 Hz, 2 H), 7.29 (dd, J=9.0, 4.9
Hz, 2 H), 7.34 - 7.54 (m, 5 H).

Example B2

Preparation of compound 2
(0]

T
O

5  Di-tert-butyl azodicarboxylate (3.0 g, 13.0 mmol) was added to a stirred solution of

NH

intermediate 8 (2.0 g, 10.8 mmol), phenol (1.20 g, 13.0 mmol) and triphenylphosphine
(3.4 g, 13.0 mmol) in THF (31 mL) in a sealed tube and under nitrogen. The mixture
was stirred at 120°C for 20 minutes under microwave irradiation and then the solvent
evaporated in vacuo. The crude product was purified by flash column chromatography

10 (silica; 7M solution of ammonia in methanol in DCM 0/100 to 5/95). The desired
fractions were collected and the solvents evaporated in vacuo to yield (1.82 g, 64%
yield, 69% pure). Part of the product (0.14 g) was repurified by HPLC (gradient
elution: 0.1%TFA in ACN/0.1% TFA in H,0). The desired fractions were collected
and the solvents evaporated in vacuo to yield compound 2 (51 mg) as a white solid.

15 Ci3H;2N,0,S '"H NMR (400 MHz, CDCl3) 8 ppm 3.12 (t, J=7.1 Hz, 2 H), 3.69 (td,
J=7.1,2.8 Hz, 2 H), 5.35 (s, 2 H), 5.96 (br. s., 1 H), 6.96 - 7.07 (m, 3 H), 7.28 - 7.43
(m, 2 H)

Example B3
Preparation of compound 3

0]
ﬂﬁ%
\
O AT U
A 60% dispersion of sodium hydride in mineral oils (0.034 g, 0.86 mmol) was added to

20  asolution of compound 2 (0.15 g, 0.57 mmol) in DMF (2.5 mL) at 0°C and the mixture
stirred at room temperature for 1 hour. Then 4-(bromomethyl)tetrahydropyran (0.15 g,

0.57 mmol) was added and the mixture stirred at room temperature for 16 hours,
diluted with H,O and extracted with AcOEt. The organic layer was separated, dried
(NaS0y), filtered and the solvents evaporated in vacuo. The crude product was

25  purified by flash column chromatography (silica; 7 M solution of ammonia in MeOH in
DCM 0/100 to 4/96). The desired fractions were collected and the solvents evaporated
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in vacuo. The product obtained was triturated with DIPE and repurified by RP HPLC
(80% 0.1% NH4COsH/NH4OH pH 9 solution in H,O, 20% ACN to 0% 0.1%
NH4COsH/NH40OH pH 9 solution in H,O, 100% ACN) to yield compound 3 (0.027 g,
13% yield) as a white solid. C1oH2,N,03S 'H NMR (400 MHz, CDCLs) 8 ppm 1.34 -

5 148 (m,2H), 1.59 - 1.68 (m, 2 H), 1.90 - 2.04 (m, 1 H), 3.11 (t, /=7.0 Hz, 2 H), 3.32 -
3.42 (m, 2 H), 3.40 (d, J=7.4 Hz, 2 H), 3.69 (t, /=7.0 Hz, 2 H), 3.94 - 4.03 (m, 2 H),
5.33 (s,2 H), 6.97 - 7.05 (m, 3 H), 7.28 - 7.35 (m, 2 H)

Example B4

Preparation of compound 4
O

Qﬂ\iﬁwo\

2-Bromoethylmethylether (0.081 mL, 0.86 mmol) was added to a suspension of

10 compound 2 (0.15 g, 0.57 mmol) and Cs,COs (0.28 g, 0.86 mmol) in DMF (2.5 mL) and
then the mixture was stirred at room temperature for 16 hours under nitrogen. The
mixture was then stirred at 100 °C for 1 hour, diluted with H,O and extracted with

AcOEt. The organic layer was separated, washed with brine, dried (Na,SOy), filtered and

the solvents evaporated in vacuo. The crude product was purified by flash column
15  chromatography (silica; AcOEt in DCM 0/100 to 50/50). The desired fractions were
collected and the solvents evaporated in vacuo. The product was triturated with DIPE to
yield compound 4 (0.09 g, 49% yield) as a yellow solid. Ci1sH1sN203S "H NMR (500
MHz, CDClL) 8 ppm 3.10 (t, /=7.1 Hz, 2 H), 3.36 (s, 3 H), 3.60 (t, /=5.2 Hz, 2 H), 3.69
(t,J/=5.2 Hz, 2 H), 3.78 (t, /=7.2 Hz, 2 H), 5.33 (s, 2 H), 6.97 - 7.04 (m, 3 H), 7.28 - 7.35
20 (m, 2 H)

Example B5
Preparation of compound 5

Qﬁ@ég

K,COs5 (0.16 g, 1.15 mmol) was added to a stirred suspension of compound 2 (0.15

g, 0.57 mmol), 2-bromo-5-methylpyridine (0.10 g, 0.57 mmol), copper (1) iodide
(0.022 g, 0.11 mmol) and N,N'-dimethylethylenediamine (0.037 mL, 0.34 mmol) in

25  toluene (3 mL) in a sealed tube and under nitrogen. The mixture was stirred at



(C2HF302) 72 B110- - ---H 73 B1100-- 1.1 74B1100-'" 0 75B11
NOSO' - 1.1 76 BI 1 OCN S 77 Bl
WO 2011/073339 PCT/EP2010/069957

-54 -

120°C for 16 hours, filtered through a pad of diatomaceous earth, washed with
AcOEt and the filtrate evaporated in vacuo. The crude product was purified by flash
column chromatography (silica; AcOEt in DCM 0/100 to 100/0). The desired
fractions were collected and the solvents evaporated in vacuo. The product was
5  repurified by ion exchange chromatography using an Isolute® SCX2 cartridge

eluting with 7 M ammonia solution in MeOH. The product was then repurified by
flash column chromatography (silica; AcOEt in DCM 0/100 to 50/50). The desired
fractions were collected and concentrated in vacuo. The residue was purified by RP
HPLC (Gradient from 80% 0.1% NH4CO;H/NH4OH pH 9 solution in H,0, 20%

10  ACN to 0% 0.1% NH4COsH/NH4OH pH 9 solution in H,0, 100% ACN) to yield
compound 6 (16 mg, 8% yield) as a white solid. C19H;7N30,S '"H NMR (400 MHz,
CDCl;) & ppm 2.33 (s, 3 H), 3.22 (t, /=6.8 Hz, 2 H), 4.42 (t, /=6.8 Hz, 2 H), 5.37
(s,2H),6.99 -7.07 (m, 3 H), 7.29 - 7.37 (m, 2 H), 7.53 (ddd, J=8.3, 2.3, 0.5 Hz, 1
H), 7.75 (d, /=8.3 Hz, 1 H), 8.23 - 8.27 (m, 1 H)

15

Example B6
Preparation of compound 6

Qﬂﬁg

4-Fluorophenol (0.15 g, 1.30 mmol) was added to a stirred solution of
intermediate 26 (0.33 g, 1.34 mmol) and K,COs (0.41 g, 3.0 mmol) in DMF (40

mL). The reaction mixture was stirred at room temperature for 1 day, filtered

and the solvent evaporated in vacuo. The residue was purified by RP HPLC

20  (gradient elution: 0.1%TFA in ACN/0.1% TFA in H,0). The desired fractions
were collected, washed with a saturated solution of NaHCOj; and extracted with
AcOEt. The combined organic layers were separated, dried (NaySOs), filtered
and the solvents evaporated in vacuo to yield compound 6 (74 mg, 20% yield) as
a solid. C1oH14F2N,0,S "H NMR (300 MHz, CDCL3) 8 ppm 3.25 (t, J=6.7 Hz, 2

25 H),4.07 (t, J=6.8 Hz, 2 H), 5.31 (s, 2 H), 6.85 - 7.05 (m, 4 H), 7.09 (br. t, J=8.4,
8.4 Hz, 2 H), 7.26 - 7.35 (m, 2 H).
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Example B7
Preparation of compound 7

@)
F S N/\|<
O~
O N
Di-ethyl-azodicarboxylate (0.4 g, 2.2 mmol) was added to a stirred solution of

triphenylphosphine (0.54 g, 2.1 mmol) in THF (10 mL) under nitrogen. The

mixture was stirred at room temperature for 10 minutes followed by the addition

of intermediate 25 (0.3 g, 1.1 mmol) and 3-fluorophenol (0.3 g, 2.6 mmol), then
the mixture was stirred at room temperature for 2 hours. The solvent was
evaporated in vacuo and the crude product purified by flash column
chromatography (silica; AcOEt in petroleum ether 1/15 to 1/10). The desired
fractions were collected and the solvents evaporated in vacuo to yield compound
7 (0.065 g, 16% yield) as a white solid. C1oH23FN,0,S 'H NMR (400 MHz,
DMSO-ds) 8 ppm 0.90 (s, 9 H), 1.15 (d, /=7.3 Hz, 3 H), 2.92 - 3.08 (m, 2 H),
3.58 (t,J=6.7 Hz, 2 H), 4.48 (q, /=7.1 Hz, 1 H), 5.48 (s, 2 H), 6.84 (td, J/=8.3,
1.8 Hz, 1 H), 6.93 (dd, /=8.4, 1.9 Hz, 1 H), 7.00 (dt, J/=11.2, 1.8 Hz, 1 H), 7.32 -
7.40 (m, 1 H).

Example B8

Preparation of compound 8
O

Qﬁiﬁ/

Di-tert-butyl-azodicarboxylate (0.48 g, 2.12 mmol) was added to a stirred

solution of triphenylphosphine (0.55 g, 2.12 mmol), intermediate 7 (0.35 g, 1.76
mmol) and phenol (0.2 g, 2.12 mmol), in THF (7.2 mL) The mixture was stirred
at 0°C for 5 minutes and then at room temperature for 2 hours in a sealed tube
under nitrogen. Then di-fert-butyl azodicarboxylate (0.20 g, 0.42 mmol),
triphenylphosphine (0.23 g, 0.42 mmol), phenol (0.08 g, 0.42 mmol) were added
again and the resulting mixture stirred at 0°C for 5 minutes at room temperature
for 1 hour. The solvent was evaporated in vacuo and the crude product purified
by flash column chromatography (silica; AcOEt in DCM 0/100 to 40/60). The
desired fractions were collected and the solvents evaporated in vacuo to afford a
product that was triturated with DIPE to yield compound 8 (0.26 g, 53% yield)
as a white solid. C14H;4N,0,S "H NMR (500 MHz, CDCls) § ppm 3.10 (s, 3 H),

1.1 80 B1

PCT/EP2010/069957



81 B1100CFR3 11 C. Analytical Part LCM5 5 For (LC)Ms-characterization
of the conpounds of the present invention, the follow ng nethods were used.
General pvocetun7es® The HPLC neasurenment was perfor med PGIIERQOIAMH6AFT | ent
1100 nodul e conprising a 10 punp, a diodg-array detector (DAD) (wavel ength
used 220 nm, and a colum as specified in the respective nethods bel ow.
Colum flow was split to an Agilent MSD Series Gl946C and Gl956A. MS
detector was configured with API-ES (atnmospheric pressure el ectrospray

i oni zation)3 1Mass=BPEEL 2 8)VE6E(taBquUl Hed M), 3 &, PeB 6.D§€7i09zat i on node or
in posltlv%gg tlys g;%by scanning from 100 to 1000 umas. 15 The
capillary ?QB s 2500 V for positive ionization node and 3000 V
for negative ionization node. Fragnentation voltage was 50 V. Drying gas

t enper at ur g A lerrg ntained at 350C at a flow of 10 L/mn. Method A 20 In

addi tion t procedure 1. Reversed phase HPLC was carried out on a
YMCPack ODRra@ratimaf compauis] 9 9tmco|um1 wth aflowrate of 0.8 nL/mn. A
gradient with tvvo nobi | e ‘ ~Fwater with 0.1% TFA; B: ACN with 0.05%
TFA) was used in a total es run. Typical injection volunes of 2 pL
were used. Oven terrper ,,. WO 2011/ 073339PCT/ EP2010/ 069957 - 64
- Ceneral pr dur PLC (UItra Per f or mance Liqui d Chromat ogr aphy)
rreasurerrent erforNre sing an Acquity UPLC (Waters) system conpri sing
a sanpl er or gemi zer, a binary punp with degasser, a four columm's oven, a

di ode- ar r ayAdgikeeé 6f infdhBliaRNB 3.4 urms rﬁ@@l) %B@Qlﬁﬂeﬁ@ix}i-mldabaaﬁﬁfeqemi ve

t hod I Col t VS teector. Th
VB det eck or e T PYOVE SUE hY B i it ERgiegle? o B Gpg pere - T
(el ect rosprEyHCOr0.h2d, B mimal) was pidedi Thpmegsrereaschieni el 00 ¥hfozadi on) .
Nitrogen maiég&dd@ﬁ wﬁyo@aﬁt A8 ol WP PEOCPRL HLLAD 1RP oS RBGLAG (ST NGl €

quadr upol e Were acquired i n positivélnegative n|zat|on
nodes by scdigs MeIQoniltael ang the filtpgocyaponted iseeenddhy @FQ@CTaWaS prdiedchannel

de: ?y of 0.03 2@%&?&'&9&1 chBfaf@Piph %tncmsadjgg uyglctmgg(\)/@ 9@/2b<whem§1r@done

vol t age was or po oni zati on node an or

i oni zati%bn Frdiens yRE ?téé %WQP%%@ Vel We}ilﬂfiﬁPWBBm}ﬁ&@g% gl\l’ét/ hod B
15 I n addi tyien)t9a Whﬁeg@litﬁ@&H@FNgWEENMl%E@@MBI&QCDE@é prLZZZ@vets calrrl ed
out on a BEH C Yy 'y B e ow
rate of 10%@%2112@’@%%%’&({%5%2@ ?65 2?1?6 E/% ?%ghf )zlogra i"ent
with two nobnl2HpWakes7.3(mO4 B)g/ L amoni um acetate solution + 5 % ACN, B:
ACN), were used in atotal-5.0 mnutes run. Injection volunme 0.5 or 2.0 4.

20 Melting Points Values are either peak values or nelt ranges, and are
obt ai ned wilM®IeBIQ rent al uncertainties that are commonly associated with

thi s anal ytprggiratiatdIRdmpdendC For a nunber of conpounds, nelting points
(mp.) were determned with a Di anond DSC (PerkinEl ner). Melting points

were neasureg-with a tgrrpe atwre gradient of 10 C/ m nute. Mxinmum
t enper atur 30/a\e< s are peak values. 30 WRS -2A

15 A solution of ammonium cerium (IV) nitrate (1.08 g, 1.97 mmol) in HO (1.5 mL)
was added to a stirred solution of intermediate 32 (0.22 g, 0.56 mmol) in ACN (5

mL). The mixture was stirred at room temperature for 16 hours and then diluted

with H,O and extracted with AcOEt. The organic layer was separated, dried
(NaS0y,), filtered and the solvents evaporated in vacuo. The crude product was

20  purified by flash column chromatography (silica; AcOEt in DCM 0/100 to 100/0).
The desired fractions were collected and the solvents evaporated in vacuo to yield
0.081 g (52 %) of compound 10 as a white solid. C14H14N,0,S "H NMR (400
MHz, CDCl;) 8 ppm 2.12 - 2.22 (m, 2 H), 3.21 (t, J=6.5 Hz, 2 H), 3.42 - 3.47 (m,
2 H), 5.27 (s, 2 H), 6.50 (br. s., 1 H), 6.96 - 7.04 (m, 3 H), 7.27 - 7.35 (m, 2 H)

25



For a nunmber of conpounds, nelting points (mp.) were determined with a
VRS- 2A nel ting poi nt apparatus (Shanghai Precision and Scientific

| NSt runer’tvoQo11/d783$9) . Mel ti ng points were nmeasured w t hPET/EPRAEA069987At | ng up
rate of 0.2-5.0 Cmnute. The reported_walues are nelt ranges. The maxi num
tenperature was 300 C (indicated by 35 S-2A in Table 2) WO

2011/ 073339PCT/ EP2010/ 069957 - 65 - Table 2: Analytical data - Rt neans
retention time (in mnutes), [MtH neans the protonated mass of the
conpound, mRLARE Befers to the nethod used for (LCOMS, n.d. neans not

determ ned.P COE. N(% Rt |%ﬂ!+ Met hod Melting Point 1 2.44 355 B 130C 2
1.50 261 BYBIaENDISON[0 n.d.4 1.90 319 B 82.6C 5 2.73 352

Ao

K,COs (0.05 g, 0.36mmol) was added to a stirred suspension of compound 10
(0.05 g, 0.18 mmol), 1-bromo-4-fluorobenzene (0.04 mL, 0.3 mmol), copper (I)
iodide (0.007 g, 0.036 mmol) and N,N'-dimethylethylenediamine (0.017 mL, 0.11
mmol) in 1,4-dioxane (1 mL) in a scaled tube and under nitrogen. The mixture
5  was stirred at 150°C for 16 hours and then quenched with an aqueous saturated

solution of NH4Cl and extracted with AcOEt. The organic layer was separated,
dried (Na,S0,), filtered and the solvents evaporated in vacuo. The crude product
was purified by flash column chromatography (silica; AcOEt in DCM 0/100 to
20/80). The desired fractions were collected and the solvents evaporated in vacuo

10 to yield compound 11 (34 mg, 50% yield) as a yellow solid. C20H17FN202S 'H
NMR (400 MHz, CDCl3) 6 ppm 2.28 - 2.35 (m, 2 H), 3.25 (t, /=6.9 Hz, 2 H), 3.85
-3.90 (m, 2 H), 5.29 (s, 2H), 6.98 - 7.04 (m, 3 H), 7.05 - 7.13 (m, 2 H), 7.21 -
7.27 (m, 2 H), 7.28 - 7.35 (m, 2 H)

15  Table 1 lists the compounds that were prepared according to the above Examples.

Table 1

Co. No. | Ex. No. n ---A-R! Salt data
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B 135C (WRS-2A) 13 4.67 387 A 108-111.2C (WRS-2A) 14 4.61 369 A 95.8-99.0C
(WRS-2A) 15 4.60 369 A 80.1-82.0C (WRS-2A) 16 4.59 369 A 77.4-79.2C
(VRS- 2A) WD 2411363891 A 121.1-122. 7C (WRS-2A) 18 4. 56 39PCANEP21908D57C

(WRS-2A) 19 4.64 373 _59.
Co.No.| Ex.No. | n —-A-R ---R? Salt data
F
NG o | -
20 Bl 1
F
F
o -
21 Bl 1 \EjA @\
F
il ) F
22 BI 1 @Ao’ @
F
| F F
23 BI 1 /@A o @
F )
-
24 B3 1 g - ~CHs
F 0_.- F
25 B9 1
F o CFs
26 Bl 1
F o
27 Bl 1 \E>A @
o F
F 0_.- F F
28 B9 1
0. F F
w | w |0 ] O | 0Y
F o
oo || O | LN
e CF3
F 5 ’ E
3| B6 | 1 [j ~- @
o_.- | F F
32 B6 1 /©/ @
- P
F
O -
33 B6 1 ©/ ~ - ,JQ\K




A 127.4-128. 9C(WRS-2A) 20 6.09 398 A 112.9C (WRS-2A) 21 4.35 387 A
95.2-97.2C (\WRS-2A) 22 4.45 373 A 91.0-92. 5C(WRS-2A) 23 5.05 409 A
104. 3- 10 WOCIIWRS332A) 24 1.68 275 B 106.4C 25 2. 88 372 BCIZP28Q08Y5H. 29 423

- 60 -
Co. No. | Ex. No. —-A-R! —-R’ Salt data
O—.-
34 B6 /©/ R
F
O -~
35 B6 Ej R
F
O -
36 B6 ©/ ~ -
O\
F O_.-
37 B6 U .
O\
O_.-
38 B3 [j - -CH,
oL -~ .
39 B9 © ’
F 0_.-
40 B6 U LA
F. O_-- .
41 B9 \Ej v,
F
O - e
42 B9 ©/ ~ IV
0_.-
43 B9 /O/ v,
F
O .-
44 B6 [j LA
O .- N
45 B5 @ P
- N
O_.- N
| o~ O
‘ N
oL-- X F
47 B5 [j |
-~ °N
oL -- RN
48 B5 © AN




A 130.0-131.5C (WRS-2A) 27 4.94 372 A 111.3-111.9C (WRS-2A) 28 2.97 391 B
n.d. 29 5.63 373 A 268.9-284.1C (WRS-2A) WD 2011/ 073339PCT/ EP2010/ 069957 -
66 - ConpPWOIRe11/R833pM+-H] + Met hod Melting Point 30 5.26 4P8TAP208/0899308. 9C

(WRS-2A) 31 4.58 373 A >280C 61
Co.No.| Ex.No. | n —-A-R —-R? Salt data
O\,f’ | \N
49 B5 1 p @
oL-- F X
50 B5 1 © | ”
0.~
51 B5 1 [j |
Phe N/
0.~ N
52 BS 1 [j P
- N
0.~ ~ "
53 B9 1 |
F -~ N
F O -- X F
54 B9 1 \©/ |
-~ "N
F 5 N E
55 B9 1 ©/ ~° |
-~ °N
0.~
56 B4 1 ©/ IO
oL
57 B5 1
- =
- F
~N
O_-- | N
58 B5 1 ©/ N
F
il o . F F
59 B6 1 ©/ ~7 @
0_.- F
60 B9 1 /©/ ©/
Cl -
F
O -
61 B6 1 ©/ ~ LA
0.~
62 B6 1 /@ LA
F




32 6.05 391 A >280C 33 4.69 363 A 98.4-99.6C (WRS-2A) 34 4.83 363 An.d. 35
6.06 345 A n.d. 36 5.60 385 A n.d. 37 5.66 385 A 61.2-64.2C (\WRS-2A) 38

1. 87 289 WOROH/0T6339 PCT/EP2010/069957
_62 -
Co. No. | Ex. No. n ---A-R! ---R? Salt data
0w .-
63 | B | 1 [j P
F 0w.-
64 B9 1 \©/ P
o
65 B1 1 @A —H
v
66 B1 1 . H
CN
67 Bl 1 @AO’ ’ —H
>
68 B1 1 \EjA —H
F
69 B1 1 o H Trifluoroacetate
(.C,HF;0y)
70 B1 . F\©AO’ ’ H Trifluoroacetate
(.C,HF:0,)
o’ Trifluoroacetate
71 B1 1 H
F (CZHF302)
o
n| e || O H
= .
O F F
73 BI 1 ©/
I .
74 B1 1
e .
o | F F
75 B1 1
NC e
CN ’ - -
76 Bl 1 @Ao' ©/
F o
77 Bl 1 \g - 'IJ?\K




39 5.32 315 A 292.6-302.9C (WRS-2A) 40 3.90 319 A 243.9-245.7C (WRS-2A) 41
5.39 333 A 275.4-277.8C (WRS-2A) 42 5.20 333 A 85.3-87.1C (WRS-2A) 43 5.24
333 A 2540020897339 ( WRS- 2A) 44 4.86 301 A 252. 1-255. 3C POREP2NP/04BSP2. 42 338
B 143. 9C

- 63 -

Co. No. | Ex. No. n ---A-R! ---R? Salt data

o~ F
78 Bl 1 Kj/
F3C -
) F F
79 Bl 1 @Ao' ©/

MeO o F
80 B1 1
O/ F.
81 B1 1
CF;

C. Analvtical Part

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

methods were used.

General procedure [

The HPLC measurement was performed using an Agilent 1100 module comprising a
10 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.
15  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

20  Inaddition 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
in a total 7.5 minutes run. Typical injection volumes of 2 uL were used. Oven

temperature was 50°C.
25



46 2.72 352 B 155.5C 47 5.99 356 A 131.7-132.8C (WRS-2A) 48 2.00 338 B n.d.
49 2.09 338 B n.d. 50 2.37 356 B n.d. 51 2.71 352 B n.d. 52 2.26 352 B n.d.
WO 2011/073339 PCT/EP2010/069957
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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
5  as specified 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
10 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 B

15  Inaddition 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/L
ammonium acetate solution + 5 % ACN, B: ACN), were used in a total-5.0 minutes
run. Injection volume 0.5 or 2.0 pL.

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.

25 DSC
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 . 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 2)



53 5.93 374 A 185.8-186.8V 54 6.02 374 A 125.8-126.4C (WRS-2A) 55 5.87 374
A 151. 8-153.0C (WRS-2A) 56 2.00 289 B 116C 57 2.27 356 B 167.6C 58 2. 17 356
B n.d. 59W0.200/@%BYA 100. 1- 105. 2C (RS- 2A) PCT/EP2010/069957
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Table 2: Analytical data — R; means retention time (in minutes), [M+H] means the
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 2.44 355 B 130°C
2 1.50 261 B 170.5°C
3 2.10 359 B n.d.
4 1.90 319 B 82.6°C
5 2.73 352 B n.d.
6 4.62 373 A >280°C
7 497 362 A 87.2-87.8°C (WRS-2A)
8 1.76 275 B 141.5-142.4°C (WRS-2A)
9 6.57 355 A 163.3°C
10 1.62 275 B n.d.
11 2.85 369 B 120.4°C
12 2.49 373 B 135°C (WRS-2A)
13 4.67 387 A 108-111.2°C (WRS-2A)
14 4.61 369 A 95.8-99.0°C (WRS-2A)
15 4.60 369 A 80.1-82.0°C (WRS-2A)
16 459 | 369 A 77.4-79.2°C (WRS-2A)
17 4.55 391 A 121.1-122.7°C (WRS-2A)
18 4.56 391 A 78.9-80.7°C (WRS-2A)
19 4.64 373 A 127.4-128.9°C(WRS-2A)
20 6.09 398 A 112.9°C (WRS-2A)
21 435 | 387 A 95.2-97.2°C (WRS-2A)
2 445 | 373 A 91.0-92.5°C(WRS-2A)
23 5.05 409 A 104.3-107.2°C (WRS-2A)
24 1.68 275 B 106.4°C
25 2.88 372 B 152.8°C
26 5.29 423 A 130.0-131.5°C (WRS-2A)
27 4.94 372 A 111.3-111.9°C (WRS-2A)
28 2.97 391 B n.d.
29 5.63 373 A 268.9-284.1°C (WRS-2A)




60 2.52 389 B 186.9C 61 4.96 319 A 235.8-240.2C (WRS-2A) WO
2011/ 073339PCT/ EP2010/ 069957 - 67 - Conp. No. Rt [MtH + Method Mel ting
Poi nt 62 WO2U113T$B3A 126. 3- 130. 8C (WRS- 2A) 63 5.42 303 APCOAP201006996T

(WRS-2A) 64 5.57 321 An.d. 65 n.d.  _cq.
Comp.No. | R; | [M+H]" Method Melting Point

30 5.26 423 A 108.2-108.9°C (WRS-2A)
31 4.58 373 A >280°C
32 6.05 391 A >280°C
33 4.69 363 A 98.4-99.6°C (WRS-2A)
34 4.83 363 A n.d.
35 6.06 345 A n.d.
36 5.60 385 A n.d.
37 566 | 385 A 61.2-64.2°C (WRS-2A)
38 1.87 289 B 105.9°C
39 5.32 315 A 292.6-302.9°C (WRS-2A)
40 3.90 319 A 243.9-245.7°C (WRS-2A)
41 539 | 333 A 275.4-277.8°C (WRS-2A)
42 5.20 333 A 85.3-87.1°C (WRS-2A)
43 5.24 333 A 254.0-259.1°C (WRS-2A)
44 4.86 301 A 252.1-255.3°C (WRS-2A)
45 2.42 338 B 143.9°C
46 2.72 352 B 155.5°C
47 5.99 356 A 131.7-132.8°C (WRS-2A)
48 2.00 338 B n.d.
49 2.09 338 B n.d.
50 2.37 356 B n.d.
51 2.71 352 B n.d.
52 2.26 352 B n.d.
53 5.93 374 A 185.8-186.8V
54 6.02 374 A 125.8-126.4°C (WRS-2A)
55 5.87 374 A 151.8-153.0°C (WRS-2A)
56 2.00 289 B 116°C
57 2.27 356 B 167.6°C
58 2.17 356 B n.d.
59 5.92 391 A 100.1-105.2°C (WRS-2A)
60 2.52 389 B 186.9°C
61 4.96 319 A 235.8-240.2°C (WRS-2A)




n.d. n.d. n.d. 66 n.d. n.d. n.d. n.d. 67 n.d. n.d. n.d. n.d. 68 n.d
n.d. n.d. 69 n.d. n.d. n.d. n.d. 70 n.d. n.d. n.d. n.d. 71 n.d. n.d.
n.d. 72 rwe.2011/073339 PCT/EP2010/069957
-67 -
Comp.No. | R; | [M+H]" Method Melting Point

62 4.97 319 A 126.3-130.8°C (WRS-2A)

63 542 303 A 104.1-106.0°C (WRS-2A)

64 5.57 321 A n.d.

65 n.d. n.d. n.d. n.d.

66 n.d. n.d. n.d. n.d.

67 n.d. n.d. n.d. n.d.

68 n.d. n.d. n.d. n.d.

69 n.d. n.d. n.d. n.d.

70 n.d. n.d. n.d. n.d.

71 n.d. n.d. n.d. n.d.

72 n.d. n.d. n.d. n.d.

73 5.09 409 A 127.0-130.5°C (WRS-2A)

74 5.05 409 A 136.9-137.2°C (WRS-2A)

75 6.11 398 A 180.9-183.1°C (WRS-2A)

76 5.57 3908 A 166.1-168.3°C (WRS-2A)

77 5.12 363 A n.d.

78 5.25 441 A >280°C (WRS-2A)

79 4.03 403 A >280°C (WRS-2A)

80 4.95 403 A n.d.

81 520 | 441 A >280°C (WRS-2A)

D. Pharmacological examples

The compounds provided in the present invention are allosteric modulators of mGluRS,
in particular, positive allosteric modulators of mGluR5. These compounds appear to

5  potentiate glutamate responses by binding to an allosteric site other than the glutamate
binding site. The response of mGIuR5 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

10  mGluRS5 using the intracellular Ca®" mobilization functional assay methods described

below and which are suitable for the identification of such compounds.



n.d. n.d.

n.d. 73 5.09 409 A 127.0-130.5C (WRS-2A) 74 5.05 409 A

136. 9-137. 2C (WRS-2A) 75 6.11 398 A 180.9-183.1C (WRS-2A) 76 5.57 398 A
166. 1- 168VOCO(MRS39A) 77 5.12 363 A n.d. 78 5.25 441 A PESOR2{IWRG9ZA) 79

4.03

10

15
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Functional Assay 1

HEK-293 cells were stable transfected with human mGluR5a cDNA in
expression vector pcDNA4/TO. For Assay 1, these human mGIuRS receptor over-
expressing HEK-293 cells were grown at a density of 40,000 cells/well in PDL-coated
384-well plates. The following day, 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
ECy equivalent of glutamate (~0.2 pM) was added. The fluorescence signal was
monitored using a Hamamatsu Functional Drug Screening System (FDSS) fluorescence
plate reader following the addition of compound alone (direct agonist response) and
then the further addition of an ECy of glutamate (positive allosteric modulation
response). The pECsy was defined as the negative log of the test compound
concentration which produced an increase in the glutamate ECyo-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-

reSponsc curve.

Table 3: Pharmacological data for compounds according to the invention in assay
1.

Comp. No. | pECsp | Emax (%) | pECso(*¥)
1 5.89 64 6.07
8 5.87 88 5.96
12 5.71 71 6.26
14 5.29 88 5.35
15 5.43 67 5.59
16 5.27 88 5.44
17 6.16 82 6.13
18 6.21 76 6.29

23 6.02 54
26 6.67 46
27 6.96 57
60 <4.52 28
65 <4.52 25
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Tabl e 3: Phar macol ogi cal

data for compounds according to the invention in assay 201.

Functional Assay 2

Generation of human mGIluRS35 stable cell line

Human mGluR5a ¢cDNA in pCMV6-XL6 mammalian expression plasmid was

purchased from OriGene Technologies, Inc. (catalogue number SC326357) and
subcloned into pcDNA3.1(-). Human embryonic kidney (HEK)293A cells were then
transfected with human mGluR5a pcDNA3.1(-) using LipofectAmine2000 (Invitrogen)

. . 2+
and monoclones were selected and tested for functional response using a Ca

10

location on the plate (e.g. “10H”).

Cell-based Functional Assay

15

mobilization assay. Monoclones were named for the species (“H” for human) plus the

HEK cells transfected with the human mGluR5a receptor (H10H cell line) were

plated at 15.000 cells/well in clear-bottomed poly-D-lysine—coated assay plates (BD

Falcon) in glutamate-glutamine-free growth medium and incubated overnight at 37°C

and 5%CO02. The following day, the growth medium was removed and the cells were

washed with assay buffer containing 1X Hank’s balanced salt solution (Invitrogen,
Carlsbad, CA), 20 mM HEPES, 2.5 mM probenecid, pH 7.4 and left with 20 uL of this

20

reagent. Following this step, the cells were loaded with calcium indicator dye, fluo-4

AM, to a final concentration of 2 uM and incubated for 40-45 min at 37°C. The dye



Conp. No. pEC50 E. (% pEC50(*) 1 5.89 64 6.07 8 5.87 88 5.96 12 5.71 71
6.26 14 5.29 88 5.35 15 5.43 67 5.59 16 5.27 88 5.44 17 6.16 82 6.13 18
6.21 76 WO 2011/073339 PCT/EP2010/069957
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solution was removed and replaced with assay buffer. Cell plates were held for 10-15
min at room temperature and were then loaded into the Functional Drug Screening
System 6000 (FDSS 6000, Hamamatsu, Japan).

5 After establishment of a fluorescence baseline for about 3 seconds, the
compounds of the present invention were added to the cells, and the response in cells
was measured. 2.3 minutes later an ECyq concentration of the mGluRS5 receptor agonist
glutamate was added to the cells, and the response of the cells was measured for about
1.7 minutes. All test compounds were dissolved and diluted to a concentration of 10

10  mM in 100% DMSO and then serially diluted into assay buffer for a 2x stock solution
in 0.6% DMSO; stock compounds were then added to the assay for a final DMSO
concentration of 0.3% after the first addition to the assay well. Calcium fluorescence
measures were recorded as fold over basal fluorescence; raw data was then normalized
to the maximal response to glutamate. Potentiation of the agonist response of the

15 mGluRS5 receptor in the present invention was observed as an increase in response to
submaximal concentrations of glutamate in the presence of compound compared to the

response to glutamate in the absence of compound.

Data analysis
20 The concentration-response curves of compounds of the present invention,

obtained in the presence of ECyo of mGIuRS receptor agonist glutamate to determine

positive allosteric modulation, were generated using Microsoft Excel with IDBS XL fit
add-ins. The raw data file containing all time points was used as the data source in the
analysis template. This was saved by the FDSS as a tab-delimitted text file. Data were

25  normalized using a static ratio function (F/Fy) for each measurement of the total 350
values per well divided by each well’s initial value. Data was then reduced as to peak
amplitudes (Max — Initial Min) using a time range that starts approximately 1 second
after the glutamate ECy addition and continues for approximately 40 seconds. This is
sufficient time to capture the peak amplitude of the cellular calcium response.

30 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 ECypx-treated wells. pECsg values for test compounds were generated by
fitting the normalized values versus the log of the test compound concentration (in
mol/L) using a 4 parameter logistic equation where none of the parameters were fixed.

35  Each of the three values collected at cach concentration of test compound were
weighted evenly. Individual values falling outside the 95% prediction limits of the

curve fit were automatically excluded from the fit. A compound was designated as a
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positive allosteric modulator if the compound showed a concentration-dependent

increase in the glutamate EC,g addition. Enax for compounds may be estimated using

the resulting corresponding parameter value determined using the curve fit or by taking

an average of the overall maximum response at a single concentration. These two

methods are in good agreement for curves with a clear plateau at the high concentration

range. For data that show an increase in the ECy response, but, do not hit a plateau, the

average of the maximum response at a single concentration is preferred. For

consistency purposes across the range of potencies observed, all Emax values reported

in this application are calculated using the maximum average response at a single

concentration. Table 4 below shows the pharmacological data obtained for a selected

set of compounds.

Table 4: Pharmacological data for compounds according to the invention in assay

2.

Comp. No. | pECsy | Enax (%) Comp. No. | pECsp | Emax (%)
1 6.51 57 25 6.76 63
2 <5 84 29 7.01 81
3 5.64 78 31 6.55 71
4 <5 69 32 6.65 81
5 5.92 84.5 33 <4.52 38
6 6.34 75 34 5.83 48
8 5.85 77 36 5.70 71
11 6.67 81 37 6.06 83
12 6.74 67 38 5.97 70
13 5.73 48 39 6.68 73
14 5.65 52 40 5.81 39
15 6.04 59 41 6.65 66
16 5.91 56 42 5.96 67
17 6.53 61 43 6.12 59
18 6.37 72 44 5.36 36
19 6.67 38 45 6.08 85
20 6.80 25 46 6.26 84
21 6.48 54 47 6.60 82
22 6.43 45 48 5.33 78
24 5.46 45 49 5.57 82




70 <4.52 15 71 <4.52 8 72 <4.52 10 74 <4.52 32 75 <4.52 19 76 <4.52 19
78 <4.52 27 79 <4.52 21 80 <4.52

WO 2011/073339 PCT/EP2010/069957
-72 -
Comp. No. | pECsy | Enax (%) Comp. No. | pECsp | Emax (%)

50 5.86 69 61 <4.52 27
51 5.44 75 62 <5 51
52 5.87 82 63 5.58 37.5
53 6.53 56 64 <4.52 18
54 6.54 79 67 <4.52 18
55 6.26 63 68 <4.52 20
56 5.80 75 73 <4.52 16
57 5.77 62

58 6.25 71

59 6.71 76

Functional Assay 3
Functional Assay 3 was performed under the same conditions as Functional Assay 2,
except that clone H12H was used instead of clone H10H.

5  The clones that were used in the primary functional assay gave undiscernable

differences in this assay.

Table 5: Pharmacological data for compounds according to the invention in assay

3.
Comp. No. | pECsy | Enax (%)

7 5.85 57

6.95 79
28 7.07 63
30 6.03 58
35 6.10 60
77 <4.52 21

10
Prospective In Vivo Effects
Generally clinically relevant antipsychotic agents (both typical and atypical) display
efficacy in preclinical behavior challenge models. n vivo effects of the compounds

described in the preceding examples are expected to be shown in various behavioural
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30 EMD strips and adjusted to a pH of 6-7 if necessary. The mixture was then vortexed

and stored in a warm sonication bath until time to be injected. Animals were
administered samples of the following: (a) Amphetamine sulfate, 1 mg/kg,

administered subcutaneously; (b) Compound 8, dose as indicated for Figure 1 in Table
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were then placed mto cages. At 60 min, all rats were injected subcutaneously with 1

15  mg/kg amphetamine or vehicle and then monitored for an additional 60 min. Animals
are monitored for a total of 120 minutes. Data are expressed as changes in ambulation
defined as total number of beam breaks per 5 min periods.

The data for the dose-response studies were analyzed by a between-group analysis of
variance. If there was a main effect of dose, then each dose group was compared with

20  the vehicle amphetamine group. The calculations were performed using JMP IN 8
(SAS Institute, Cary, NC) statistical software and graphed using SigmaPlot9 (Saugua,
MA). Results for reversal of amphetamine-induced hyperlocomotion by compound & is
shown in Figure 1. The line symbols and corresponding experimental conditions are
shown below in Table 6. The table below uses the following abbreviations: (a)

25  compound 8 (6,7-dihydro-5-methyl-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-4(5H)-
one) ; (b) subcutancous administration of compound is indicated by “sc”; (c) oral
gavage administration is indicated by “po”; and (d) amphetamine sulfate is indicated as
“amph”. In the table, the vehicle for compound 8 is 20% wt/v B-CD and the vehicle for

amphetamine is sterile water.

30
Table 6
. Compound 8/ Vehicle .

Line Amph / Vehicle

(as indicated; compound 8 dose - .
Symbol | (as indicated; amph dose in mg/kg)

in mg/kg)

‘ Vehicle, po Amph, 1 mg/kg, sc

O Compound 8, 3.0 mg/kg, po Amph, 1 mg/kg, sc




30 6.03 58 35 6.10 60 77 <4.52 21 10 Prospective In Vivo Effects Cenerally
clinically relevant antipsychotic agents (both typical and atypical)
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2011/ 073339PCT/ EP2210/ 069957 - 74 -
In this Example, active 1ngredlent can be replaced with the same amount of any

15 of the compounds according to the present invention, in particular by the same amount

of any of the exemplified compounds.

2. Suspension

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

ml.

3. Injectable

A parenteral composition is prepared by stirring 1.5 % by weight of active

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



6 bel ow, was adm nistered by oral gavage; and (c) vehicle, pH 7,

adm ni st ered subcutaneously and intraperitoneally. The study was carried
out usi ngveePE/@pIague- Dawl ey rats wei ghi ng 225g-275g, BETEPMR6B®SHoNnt hs
old (Harlan, Inc., Indianapolis, IN. Thgy were kept in the aninal 5care
facility certified by the Arerican Association for the Accreditation of
Laboratory Animal Care (AALAC) under a 12-hour light/dark cycle (lights on:
6 a.m; lights off: 6 p.m) and had free access to food and water. The
experiment ad. gpined@gol s perfornmed during the light cycle were approved by
the Insti tt;%l onal Aninmls Care glg)d @@e Conmi ttee of Vanderbilt University
and conf or eI #5EIGUI del i nes® Bst®IMShed by the 10 National Research
Counci | Cui stearfybslcétiod Care and 3Jge of Laboratory Aninmals. The aninmals were
habi t uat ed}jﬂaﬂ1 ﬁggrt Qpen Field gcom)t or activity test chanbers

(Ham | t on- |n8er, San Diego, CA)®with 16 x 16 photobeans to automatically
record lSocoWhitepetelcimi ty for 3 &in and then dosed with vehicle or test
conpound. TRgidrats were then placqam dnto cages. At 60 min, all rats were

i njected subcutaneously with 1 15 ng/ kg anphetam ne or vehicle and then

nmoni tored for anpadHiBx.gP®), a6 cThirediRhi@hDeatBadd@niitiothedamhebmaubtadfahy of 120
m nut es. Daéé are expressed,.as chan?es i.n anmbul .ati as tota
b

n defined
nunber of By peraeguinds acordipg fp e p %a%t.m‘ﬁ%loadwaﬁwgf h@%osf&era&oﬁg se
st udi es wer & agalf yiradkehylificbedmpamdgr oup anal ysis of variance. |If there was
a main effect of dose, then each dose group was conpared with 20 the
vehi cl ellanphet am ne group. The cal cul ati ons were perfornmed using JW IN 8
(SAS Institute, Cary, NC) statistical software and graphed using Si gmaPl ot9
(Saugua, M) . ReBefserabioyariagiony arginobio berperstethisreddpaduedipmisecrvedinot i on

by compoundi8 ihv&nBHeWNWIITbEb LGSR that tHEub UARrBYITROLSiANHaEBE vRRAQAdI NY
experinmental conditjons are. sho bel ow in Table 6. The table bel ow uses

h,
the foll ow %H%WBYSEW@P?eo‘ﬂ%ued(la\)lt\ﬂez%onpound 8
(6, 7-di hydro-5-nmet hyl- 2- (phenoxynet hyl ) -t hi azol o[ 5, 4-c] pyri di n-4(5H) - one)
; (b) subcutaneous adm nistration of conpound is indicated by "sc"; (c)
oral gavage admnistration is indicated by "po"; and (d) anphetam ne
sulfate is indicated as "anph". In the table, the vehicle for compound 8 is
20% w /v 13-CD and the vehicle for anphetanmine is sterile water. 30 Table 6
Li ne Synbol Conpound 8/ Vehicle (as indicated; conpound 8 dose in ny/kg)
Amph / Vehicle (as indicated; anph close in ng/kg) 111 Vehicle, po Amph, 1
ng/ kg, sc 0 Conpound 8, 3.0 ng/kg, po Amph, 1 ng/kg, sc WO
2011/ 073339PCT/ EP2010/ 069957 - 75 - Line Synbol Conpound 8/ Vehicle (as
i ndi cat ed; compound 8 dose in ng/kg) Anph / Vehicle



(as indicated; anph dose in ng/kg) V Conpound 8, 10.0 ng/kg, po Anmph, 1
ng/ kg, sc A Conmpound 8, 30.0 ng/kg, po Amph, 1 ng/kg, sc Conpound 8, 56.6
ng/ kg, povereph/07333ay/ kg, sc EJ Vehicle, po Vehicle, sc PEI/HPRUPIIEIST
conposition exanpl es "Active Lq?[edient" as used throughout these
exanples relates to a final compound of fornmula (1), the pharmaceutically
acceptabl e salts thereof, the solvates 5and the stereochem cally isoneric
fornms thereof Typical exanples of recipes for the formulation of the
invention aggaamgollows: 1. Tablets Active ingredient5 to 50 ng

Di - cal ci um phosphat e20 ng 10 Lactose30 ng Tal cunilO ng Magnesi um st ear at eb
ng Potato starchad 200 ng In this Exanple, active ingredient can be
repl aced wit.h tAeospoendeffontulefl)any 15 of the conpounds according to the
present invention, in particular by the saffe anount of any of the
exenplified conpounds. 2. Suspension ¢ Anrp@aqueous suspension is
prepared for oral adnministration so, thyatJeach 1 milliliter contains 1 to 5
ng of one of the active conpounds {%0 odi um 20 car boxymet hyl
cellulose, 1 ng of sodiun1benzoat§, 500 ng of sorbitol and water ad 1 m .
3. Injectable A parenteral conposption is prepared by stirring 1.5
% by wei ght of active ingredient_ of the jnvention in 10% by vol une

propyl efe gl ycol i rPhgat@poisomerygformaheregtnt npnt  Active ingredient5 to 1000
ng Stearyl al cohol 3ykkrein

nis 1 or2;

A is selected from the group consisting of -CH,0- and -O-CH;-;
R’ is selected from the group consisting of phenyl and phenyl substituted
10 with 1, 2 or 3 substituents each independently selected from the group consisting
of Cyalkyl, trifluoromethyl, cyano and halo; and
R? is selected from the group consisting of hydrogen; C;salkyl;
(Cisalkyloxy)Ci salkyl; Csscycloalkyl; (Csscycloalkyl)Cisalkyl; phenyl; phenyl
substituted with 1, 2 or 3 substituents each independently selected from the group
15 consisting of Cyealkyl, C;salkyloxy, halo and C;_salkyl substituted with 1, 2 or 3
independently selected halo substituents; (phenyl)C,.salkyl; (phenyl)Csalkyl
wherein the phenyl part is substituted with 1, 2 or 3 independently selected halo
substituents; pyridinyl; pyridinyl substituted with 1 or 2 substituents each
independently selected from the group consisting of C;salkyl, C;_zalkyloxy, halo
20 and C,alkyl substituted with 1, 2 or 3 independently selected halo substituents;
and (tetrahydro-2H-pyranyl)-methyl;
or a pharmaceutically acceptable salt or a solvate thereof.

2. A compound of formula (T) according to claim 1, wherein
25 nis 1 or2;
A is selected from the group consisting of -CH,0- and -O-CH;-;
R’ is selected from the group consisting of phenyl; phenyl substituted with
1, 2 or 3 substituents each independently selected from the group consisting of
Ci;alkyl and fluoro; and 3-cyanophenyl; and
30 R? is selected from the group consisting of hydrogen; Cisalkyl;
(Cyalkyloxy)Ci salkyl; Csscycloalkyl; (Csscycloalkyl)Ciaalkyl; phenyl; phenyl
substituted with 1, 2 or 3 substituents each independently selected from the group
consisting of Cy_salkyl, C;salkyloxy, halo and C;_salkyl substituted with 1, 2 or 3



Lanoline5 g 5 Wiite petroleuml5 g Waterad 100 g In this Exanple,
active ingredient can be replaced wth the sane anount of any of the
conmpoundswaeetvadBi’g to the present invention, in parti cRCREPRIOIOIISEane

anmount of any of the exenplified conpounds. 10 Reasonabl e vari ati ons
are not to be regarded as a departure fromthe scope of the invention. It
w Il be obvious that the thus described invention may be varied in many

ways by those skilled in the art. WD 2011/073339PCT/ EP2010/ 069957 - 77 -

\%Ai M5 1. A Cgr\iﬁ@éﬁ’éﬁd&ftlyfs@rem&%a(d shbst(tﬂ,ént@Qph@ng%an@ylS@myl}‘Cl f@iki t her eof ,
ereinnis

is selected fro gL o n5| 20- and
Moo "R i s ShrdebbReshrhs ot s Serng SRDRERY Sliten Ry
substituted 10wubktithent2 pyridBys plyridiniyt mmsﬁmteela@ﬂth i nd2 pestierntsycastel ect ed from

e A e
PRaLS,:

(G _6al Byl oxy) GndIal:kikiyt s@s@ute@oylm ba ¢<ry3 md@md@tt telsatokiialoqy

phenyl ; phenyl S h i8S n%t - 3 substituents each independently
sel ect ed fromthetz réu“ﬁ15§%%§@2%1 e

of C _6al 3al kyl oxy, halo and
G _3al kyl subswft%ﬂl@aﬂ%wﬁcaiyaﬁcw Wb‘&ﬁ’eﬁ%@%‘i@fﬁgél ected hal o
substituents; (phenyl)C _3al kyl; (phenyl)C _3al kyl wherein the phenyl part
is substit elected hal o substituents;

n
pyridi nyl ; yr|¥ﬁ%@¥m§W%§?f%ﬁq%%ghﬁ?ﬂn 05? ?ﬁ@stltuents each
indepenﬂbntly selecisdwﬁﬁbn1the group consisting of Cl_6alkyl, G
_3al kyl oxy, halo 204 (ﬁiﬁfalkyl substituted with 1, 2 or 3 |ndependently
sel ected halo substltue and %ﬁetrah ydr o- ZHEEéranyl met hyl ; or
phar maceut i cal |y ad®eisselsrted §am the graupsonsisting P@dfaﬁdﬂhewlé‘d?ﬁﬁbﬁ% of

fornula (1) accopdli ngowswsatdéht%,eaM% e&\d@rﬁry defecleddford thefyrbgp &flsRehed from
the group consha; ng o is selected fromthe

group consi sti Faa iy ‘Wﬁﬂéﬁ@1'§ﬁﬁg ‘?ﬁ%@ﬂdmnth 1, 2 or 3 substituents
each i ndependently Réﬁ&@keﬁdﬁﬁmmﬂkhﬁmgf@mpwﬁ@p&ﬂgﬁhngnpﬁwﬁbleﬂ@ﬂkyl and

fluoro; and 3-c¢ o) 0 S Ie t d from ro consi stin
of hydrogen; yggﬁﬁgpﬂ%'@Fﬁ%éﬁé R%k]'%ﬁej “?§b5%§§glogpkyl EC g gg
cyg | ;)aut kyl % Ci (fgmﬁaﬂphﬁhssglékybpbiml tﬁgb?tﬂubugﬁddwﬁw ,20r3 sa:;lostﬁr,uent)s%I O
eyl oS S gaﬁﬁ DL Ve SEBRL AT A TOANGGIRYR AR ER LoD,

0]

_3al kyl, | oX substi fut
2011/ 0 733 3 9PCT/ l|:_21112 andogdor substiged with 1, 2 or 3 independently selected halo

20 substituents; (phenyl)C, salkyl; (phenyl)Ci_salkyl wherein the phenyl part is
substituted with 1, 2 or 3 independently selected halo substituents; pyridinyl;
pyridinyl substituted with 1 or 2 substituents each independently selected from
the group consisting of C; salkyl, C,salkyloxy, halo and C;salkyl substituted
with 1, 2 or 3 independently selected halo substituents; and (tetrahydro-2H-

25 pyranyl)-methyl;
or a pharmaceutically acceptable salt or a solvate thereof.

4. The compound according to claim 1 or 2, wherein
nis1lor?2;
30 A is -CH20-;
R' is selected from the group consisting of phenyl and phenyl substituted
with 1 or 2 substituents each independently selected from the group consisting of
Cisalkyl and fluoro; and
R? is selected from the group consisting of hydrogen; methyl; ethyl; 1,2,2-
35 trimethyl-propyl; (C;salkyloxy)C,.salkyl; (Csscycloalkyl)Cizalkyl; phenyl;
phenyl substituted with 1 or 2 substituents each independently selected from the
group consisting of C; zalkyl, C;salkyloxy, halo and C,.salkyl substituted with 1,



i ndependently sel ected hal o substituents; (phenyl)C _3al kyl;

(phenyl )G _3al kyl wherein the phenyl part is substituted wwth 1, 2 or 3

i ndependenOI291198B338t ed hal o substituents; pyridinyl; pyPCHIERQ1096498Ti t ut ed
with 1 or 2 substituents each independe t)ly sel ected from the gr oup
consisting of G _3alkyl, G _3alkyloxy, halo 5and G _3al kyl substituted
wth 1, 2 or 3 |ndependently sel ected hal o substituents; and
(tetrahydro-2H pyranyl)-nmethyl; or a pharmaceutically acceptable salt or a

sol vat e thereof2 o33 1n-ﬁeﬁen@ wr&t@q&w gjb@gtubﬂsfqplﬁéﬂyl)tlgmkﬂ wherein 10n is
lor 2, Ais

I ct e tin
phenyi " and phegﬁﬁe@&)&tﬁm%ﬂm f ionslap! 8 St G T epfindidetly
i ndependent |y s&leeteﬁeﬂlof subpnitiibres; gryadmyd;qm;]dﬁtyil ngpsofuted wilal onlZ sabutiitfantsor o;

hydr ogen.  mat nyth (SRl Lol R, éﬁoﬁé“C*’@“%%“&fﬁ@f‘a Ry

C3 _gcyd oal kylhalq @8l @cybiybaulissituied wslallk%pﬂ phiénfw enfhih t| tuted with
1, 2 or 3 substgu{)g{gﬂéﬁs ea8 eﬁg%p@@ g?ed fromthe group
consisting of G _3alkyl, C yl oxy ha an substituted with

1, 2 or 3 |ndependéﬁtalRhaéré?cél%'ft@éllyﬁﬁ?@t% Ti8 SQERTSH er@B%enyl )G _3al kyl ;
(phenyI)Cl _3al kyl wherein the phenyl part is substltut ed wwth 1, 2 or 3

i ndependent y | ected h S i tuen |d1nyl pyridi nyl substituted
with 1 or E&%Wﬁg%ﬁ% ! %10 WBLRW eéFlélct ed fromthe group

consi stiing of C _Batkpt2; G _3a| kyI oxy, haI o and G _3al kyl substituted
with 1, 2 or 3 ind gng Iy sel ected hal o substituents; and
(tetrahydro-2H 25 e‘%‘ fret hyl ; or a phar maceut i caIIy acceptabl e salt or
a sol vate thereof. m@hmgra@mwwstiggpépleqnai phenyd substityipdvéhn n i s

1 or 2; 30Ais ¢t @@@'substltuent&adhﬁn&e?leﬁ&étnﬂ‘} sE1eeEY g @E QHupCORSibihid ¢ty Of
phenyl and phen g ﬁuted or 2 substituents each independently
sel ected fromt esag?y th‘! B‘?{Q'%I‘t ﬁy%lop L8yl and fluoro; and R2 is

gel ect e1c5hf Ir omthe gkhupelealeﬁﬁlsm thg gﬁtfuph:}bdmgtg%mf(rmhlﬂtyl,i elt Eyl 1,2, 2-
5trimet hy ro 0 Y y
phenyl ; phenyl @%B%l{<§'lpﬁpgg35¥¥lhq Cé’lpbfﬁ?utgbf F%’ugﬁﬁgﬁgﬁﬁgﬂh&%@]ﬁgﬁbﬁy

sel ected from t&ubstguwdpwdnhs?i cs*tﬁ S't@swflerlﬁ» cacBahdependadtly sgladtky ifioxythe iggdup and
G Salkyl subsiyiiadoed i, cMBUSRA DISHIPCCTAERAANANIGRRH 1:2493- 2 of

3 independently se nts B

(phenyl) G _3al kt}morMEbSélmntSh@hsmélb@u safkbt(phegy Gms%lkxlmlteaelwthqphfnblrpazt

i ngefetmi)tenéI ly tlﬁ sulSsekRed @@lhhah@rsm bﬂdéﬁﬂ§§ealecm’d hild ??Bsnu&lﬁfsl tﬁyrﬂﬁ?yl .
substituted wi e I nde n el ected.fromthe
group consi sti n%yrl:ﬁifmyésgb%g R‘iﬂmtﬂ %ﬁugﬁ%ﬂ %ﬁ %pﬁl?f}({f ﬁﬁ éﬁcltﬁ from
substituted wi tthekroup cﬁ)ns@tmgmfdpgak&ghlﬂlyalkﬁbe;z,tlmdb drall ©_slky$ sultstiemndds;  and

P vneyhor 2o RHE Nl 3 PELIY ok Rl B PART TRGRIES. SR RERERIRR © 2§ or 2

sol vat e t her eof ound accd erein 10n is
1or 2; Ais -0- mzoramarmscegwébfta@demhimqlmragﬁoéwpe&l@mfst| ng of phenyl:
phenyl substituted with 1, 2 or 3 substituents each independently sel ect ed

fromthe group consisting of C 3alkyl and fluoro; and 3-cyanophenyl; and
J 6. P A compound gccordlng’c‘o c1a1n¥ 1, selected from the group cons%gte}ng Fo)P y

5-(4-fluorophenyl)-6,7-dihydro-2-(phenylmethoxy)-thiazolo[5,4-c]pyridin-
4(5H)-one,
6,7-dihydro-2-(phenoxymethyl)-thiazolo[5,4-c]pyridin-4(5H)-one,
6,7-dihydro-2-(phenoxymethyl)-5-[(tetrahydro-2H-pyran-4-yl)methyl]-
thiazolo[5,4-c]pyridin-4(5H)-one,
6,7-dihydro-5-(2-methoxyethyl)-2-(phenoxymethyl)-thiazolo[ 5,4-c]pyridin-
4(5H)-one,
6,7-dihydro-5-(5-methyl-2-pyridinyl)-2-(phenoxymethyl)-thiazolo[5,4-
c]pyridin-4(5H)-one,
2-[(4-fluorophenoxy)methyl]-5-(4-fluorophenyl)-6,7-dihydro-thiazolo[5,4-
c]pyridin-4(5H)-one,



15R2 is selected fromthe group consisting of Cl_3alkyl;

(G _6al kyl oxy) C1_3al kyl; C3 _gcycl oal kyl; (C3_8cycloal kyl)C _3al kyl ;
phenyl ; pNeryll/wedsstituted with 1, 2 or 3 substituents @@EXEPRM@@@ﬁHentIy
selected fromthe group consisting of Cigp3al kyl, G _3al kyl oxy, halo and C
i _3al kyl substituted with 1, 2 or 3 fluoro substituents; (phenyl)GC

_3al kyl; (phenyl)G _3alkyl wherein the phenyl part 20is substituted wth
1, 2 or 3 |ndependently sel ected hal o substituents; pyridinyl; pyridinyl
substituted w th(®- ﬂ)for@lﬁud%}t)mbﬂ@rﬂt(ﬁeldwhm ﬁc[e]@nljé,ﬁttﬁmeﬁgﬂmopﬁ]} fromthe
group consi sti ngi98io 4%@ Min 4@H)-03g! kyl oxy, halo and G _3al kyl

substituted wt subst it
(tetrahydro- 2H-§ gdgﬁ' i Sr%?t Lﬂ) R ethyﬁgceuztmoigﬂfc))p\éndm 3 5 &%alt or a
(é}zﬁuwplww@ Mﬁwd&édphﬁmgymétha )éhWOﬂO[Ss%Ph)dflé@ fromthe

sol vat e t her eof
group consi sti ng5Hp-one,

5- (4- I uor ophenyay-bief dw% o&pa% BB AR B o] Dy di nd(SH

LSS oS By LG DR R

t hi azol o[ 5, 4- c] {gacpii- 4r04@5|—|) one,

6, 7- di hydr o- 5- (2¢etdifuoyesteul ) 627' (illhb@t@%[/plﬁhﬂyﬂe)hdxly)-&ﬂ'@zlodﬂ[S,,M- c] pyri di n4(5H
)-one, 6, 7-di hy‘ﬂ 1cﬁn(4§51@3’361@’1 -pyridinyl)-2-(phenoxymnet hyl)-thi azol o[ 5, 4-
C ridin-4(5

2[4 1 or ophendayh fidemprhen imehyllis ghhulig f (e arhyar shipatbor 5, 4.

c] pyri di n- 4( 5H)clpyradin-4(5i8pone,

2-[(3-fl uoropheﬁpmyﬂdm@méﬁ Bethydidydigdio-b(AiRhylnethokyh-thingilé)sl4er opyl ] -

gm?aéOlhO([jS 45%@%‘#% #pﬁ Sy t hi | of di.n- 4( 5H) -

[ ro- ol 0 yr.idi one,
5-(4-fl ﬁor ophenyrif: f@lo?oléheﬁylgﬁnﬁ%nﬁ(%%‘él %Zé ]%Eqﬁ]ilodé’&ﬂb?@l&sc“] pyri di n4(5H
)-one, 5,6, 7, 8-tlpymdinddsld)}-@ad, phenoxynet hyl ) - 4H-t hi azol o[ 5, 4- c] azepi n- 4- one,
5] (4-f1 uoz1 ophenyi()z fuRepheByh@bihat) Y7 -aigdiRDepxy meithoxy)-tKikkdidisaz ol of 5, 4-

c] azepi n- 4- one,

5-(2, 2 difluoro Rg§/34(%[{)70%6h dr o- 2- (phenyl nmet hoxy) -t hi azol o[ 5, 4-

c] pyri di n- 4( 5H)2-6he-di uorophenyl) 2 [(3-fluoropheny %)rnethoxy] 6,7-dihydro-

5-1(2, 4- di f | uorthpheloys,dniiynidin-4@Hj-ahchy dr o- 2- ( phenyl nmet hoxy) -t hi azol o[ 5, 4-

c] pyridin-4(5H)s. @adlﬂuorophenyl_} -2-[(2- ﬂuorophenyl)rnethox 1-6,7-dihydro-

5-[(4- fluorophe ydro (phenylnetﬁoxyy t hi azol o[ 5, 4-
c] pyri di n- 4(5H) hﬁaﬁéﬁg 4=c ﬂyn%in 48‘4}

5-[(3-fl uor Opheﬁﬁ YlrewonhenyDe2 ?@dﬂwapl@nzbl(nswgﬁy] ordtdnesdyo-thiggodelsidol 5, 4-
c] pyri di n- 4( 5H)elppedin-4(5H)-one,
E] |[0§/ r2| Ij: ﬁoa?gu;%? ﬂl[lé @Eh*&(ﬂdorép%ngil)myﬁéqt@trélﬁﬂaf‘dwlo&&th*ﬂ&zsms kR AZRIRES, 4-

5- (2, 4-di 1 uor off Mzthﬁub EBZPES op pheny| 8rret hoxy] - 6, 7-di hydr ot hi azol of 5, 4-
c] pyri di n- 4( 5H) >-¢hé-difluorophenyl)-6,7-dihydro-2-[(3-methylp enyl)rnethox ﬁ/

5- (2, 4-di f1 uor ophesll, 4 2hyedid-h@eraphenyl ) net hoxy] - 6, 7- di hydr ot hi azol o[ 5, 4-
c] pyridin-4(5H)4

5-(4-fluor ophen %ﬂ igel}yll)u%igpﬂuor%l}en 1t) 8%%31]66; dé{h yt%l;%rﬂgaztoﬁ?[gzétol o[ 5, 4-

c] pyri di n-4(5H) H)-o

3-[[[5-(2, 4-di fmszdpﬂmmml)enm)a [62,%-diBuaraplyay bmethoxpl-hi7ediydsp5, 4- ] pyri di n-
2- yl]oxy] met hythla-bRN% w] idir24(5H)-one,

5-(2,4-difluor 0§ Be(ﬂ)( ?_t@&lhy h%ngfnle(tl‘?’ox@? EIHX%O@&%W%&HW;H) -one,

t hi azol o[ 5, 4-c] g ne

5- (4-f1 uor ophen @??@@P%F‘@Hﬁ&nﬁﬂ -HuerpsyDso- 7-dhwiiertjaqolelafl of 5, 4-

c] pyridin-4(5H) e]pynedm 4(5H)-one,

5-(2, 4-difl uoropJg Dﬂd&roﬁheﬁlgrgméﬁl@k{r]' SOLERRRSL e MRheify Fpidinpydr ot hi azol of
5,4-c]pyridin-4 4

6, 7- di hydr o- 5- g H} ngtkpo%(n -thiazol o[ 5 yri.di n-4(5H) - one,
2-[(3-fl uorophe?r@(ﬂ)lﬁ@ﬂ) l(34ﬂ¥|qu9b‘?€‘@ﬁﬂ@ﬁ9@)<y 7%@%@%@%0}%[&% o[ 5, 4-

c] pyri di n- 4( 5H) elppedin-4(5H)-one,

2-[ (3-f1 uorophes M@ﬁ@&glen%?zﬂs hndrspnefiskybhEdnl i or-amstiy! ) pheny1] -

t hi azol o[ 5, 4-c] I’I%

5- (3-fl uorophen l?f‘? By ﬂﬂ‘gmn%ﬂe) met hoxy] - 6, 7- di hydro-t hi azol o[ 5, 4-

c] pyridi n-4(5H) - one,

5-(2, 4-di fl uorophenyl)-2-[(3-fluorophenoxy) net hyl] -6, 7-di hydr ot hi azol o[ 5, 4-
c] pyridin-4(5H) -one, - 81 -

5-(2, 4-di fl uorophenyl) -6, 7- di hydr o- 2- (phenoxynet hyl ) -t hi azol o[ 5, 4-

c] pyridi n-4(5H) - one,

2 [(3- f I uor ophenyl ) met hoxy] - 6, 7- di hydro-543-(trifl uoronet hyl)phenyl] -



2-[ (2-fl uorophenoxy) net hyl] - 5- (4-f 1l uorophenyl) -6, 7-di hydro-t hi azol o[ 5, 4-

c] pyri di n-4(5H) - one,

5- (2, 4- diwpueriggbssay 1) - 2- [ (4- f 1 uor ophenoxy) net hy1] - 6, 7- @CHERROOI6RZD] O[ 5, 4-
c] pyridi n-4(5H) - one,

2-[(2-fluorophenoxy) nmet hyl] -6, 7-di hydr o- % [(1IR)-1, 2, 2-trimet hyl propyl]-

t hi azol o[ 5, 4-c] pyri di n- 4(5H) - one,

2-[ (4-fl uorophenoxy) net hyl] -6, 7-di hydro-5-[ (1R) -1, 2, 2-tri met hyl propyl ] -

t hi azol o[ 5, 4- c] 2, 4-(dlfh10=ﬂ(6151d)1ylﬁ)-l6§,-dihydro-2-(phen0xyrnethyl)-thiazolo[5,4-

6, 7- di hydr o- 2- ((ﬂpﬁlﬁgfgq(rﬁqj]yﬁe) -[(1R) -1, 2,2-trinmethyl propyl]-thiazol o[ 5, 4-

di n-4(5 ,
2 {2 11 tor f)pEDe%E@ gy DBetbo s e SR PR P a1 of 5. 4-
c] pyri di n-4( 5H) tsaelo[5,4-c pyr1d1n 4(5H)-one,
2- [ (3- f | uor ophenpRyfjuves fheidxyométhgi s H-tudrop Renybt h1Bxdyipldenyhidzotdid 4z ol of 5, 4-
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2-[(2-fluorophenyl)methoxy]-6,7- d1hydro-th1azolo[5 4-c|pyridin- 4(5H -one
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2-[(3-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one,
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2-[(3-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one
trifluoroacetate,
2-[(4-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one,
2-[(4-fluorophenyl)methoxy]-6,7-dihydro-thiazolo[5,4-c]pyridin-4(5H)-one
trifluoroacetate,
6,7-dihydro-2-[(4-methylphenyl)methoxy]-thiazolo[5,4-c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-2-[(3,5-difluorophenyl)methoxy]-6,7-dihydro-
thiazolo[5,4-c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-2-[(3,4-difluorophenyl)methoxy]-6,7-dihydro-
thiazolo[5,4-c]pyridin-4(5H)-one,
4-[[[5-(2,4-difluorophenyl)-4,5,6,7-tetrahydro-4-oxothiazolo[5,4-c]pyridin-2-
ylJoxy]methyl]-benzonitrile,
2-[[[5-(2,4-difluorophenyl)-4,5,6,7-tetrahydro-4-oxothiazolo[5,4-c]pyridin-2-
ylloxy]methyl]-benzonitrile,
2-[(3-fluorophenyl)methoxy]-6,7-dihydro-5-[(1R)-1,2,2-trimethylpropyl]-
thiazolo[5,4-c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-6,7-dihydro-2-[[4-(trifluoromethyl)phenyl]methoxy]-
thiazolo[5,4-c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-6,7-dihydro-2-[(2-methoxyphenyl)methoxy]-
thiazolo[5,4-c]pyridin-4(5H)-one,
5-(2,4-difluorophenyl)-6,7-dihydro-2-[(3-methoxyphenyl)methoxy]-
thiazolo[5,4-c]pyridin-4(5H)-one, and
5-(2,4-difluorophenyl)-6,7-dihydro-2-[[2-(trifluoromethyl)phenyl]methoxy]-
thiazolo[5,4-c]pyridin-4(5H)-one,

and the stereoisomeric forms,the pharmaceutically acceptable salts and solvates

thereof.
7. A compound as defined in any one of claims 1 to 6, for use as a medicament.
5
8. A compound as defined in any one of claims 1 to 6, for use in the prevention,
treatment or prophylaxis of neurological or psychiatric disorders.
9. The compound according to claim 8, wherein the neurological or psychiatric
10 disorders are selected from schizophrenia, schizophreniform disorder,

schizoaffective disorder, delusional disorder, brief psychotic disorder, shared
psychotic disorder, psychotic disorder due to a general medical condition,
substance-induced psychotic disorder, psychotic disorder not otherwise
specified; psychosis associated with dementia, major depressive disorder,

15 dysthymic disorder, premenstrual dysphoric disorder, depressive disorder not
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10.

11.

12.
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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,
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,
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,
amnestic disorders, mild cognitive impairment, age-related cognitive decline,

feeding disorders such as anorexia and bulimia, and obesity.

A pharmaceutical composition comprising a therapeutically effective amount of
a compound as defined in any one of claims 1 to 6 and a pharmaceutically

acceptable carrier.

A process for preparing a pharmaceutical composition as defined in claim 10,
characterized in that a pharmaceutically acceptable carrier is intimately mixed
with a therapeutically effective amount of a compound as defined in any one of

claims 1 to 6.

A product comprising

1) a compound as defined in any one of claims 1 to 6; and

1) a mGIuR5 orthosteric agonist,

as a combined preparation for simultancous, separate or sequential use in the
prevention, treatment or prophylaxis of neurological and psychiatric disorders

and diseases.



