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wherein R signifies halogen, |ower alkyl or Iower alkoxy ; 5 R2 signifies

| ower al kwb,20110006910hydr oxyal kyl or | ower al koxyal kyl ; RBCIEPRO10/068®)97
hydrogen, |ower al kyl, |ower hydroxyal kyl or al koxyal kyl; Qsignifies either

-N= or -CH=; R4 is a group of forrmula Ha or |ib [lalib 10 wherein X, Y
and Z i ndependently are -CH= or -N=, and whereby only one of X or Y can be
a nitrogen atom R5 and R6 independently are hydrogen, |ower alkyl, |ower

G0y () 5| oulMEMSFEDERYATIES S MGLIRBINTACONISTS. 5 ana

R a.nd R' are independently hydrogen or |lower alkyl; as well as to
pharmaceutically acceptable salts thereof. It has now surprisingly been
found that the conpounds of general fornula | are netabotropic glutamte
receptor antagoni sts. Conpounds of fornula. | are distinguished by having
val uabl e t heMaPEBENANGIa Felptss to mydizoladeriyativised ﬂil%gﬁtnﬁ@?fqr %rent or
prevention of 20 md uR5 receptor mnedi ated di sqrders. WO

2011/ 006910PCT/ EP2010/ 060097 Ré%ﬁ= In the/Central nervous system (CNS)

the transm ssion of stimuli tak interaction of a
neurotransmtter, which is sent \pu , Wth a neuroreceptor.

G utamate is the major excit&ﬁd?y tter in the brain and plays a
unique role in a variety of centraR nervous syst@yl(CNS) functions. The

gl ut amat e- dependent sti nul us

wherein
R'  signifies halogen, lower alkyl or lower alkoxy ;
5 R’ signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl;
R’ signifies hydrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyl;
Q  signifies either -N= or —-CH=;
R*  isa group of formula Ila or ITb
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10 wherein
X, Y and Z independently are -CH= or —N=, and whereby only one of X or Y can be a nitrogen
atom;
R’ and R® independently are hydrogen, lower alkyl, lower hydroxyalkyl, lower alkoxyalkyl,
-(CH2)m~(CO)O-lower alkyl, -(CH2)m-S(O);-lower alkyl, -(CH;),»-C(O)-NR’R’’ and where
15 m = 0-3 and R and R are independently hydrogen or lower alkyl;

as well as to pharmaceutically acceptable salts thereof.

It has now surprisingly been found that the compounds of general formula I are
metabotropic glutamate receptor antagonists. Compounds of formula I are distinguished by
having valuable therapeutic properties. They can be used in the treatment or prevention of

20  mGluRS receptor mediated disorders.



5 receptors are divided into two main groups. The first main group, namely
the ionotropic receptors, forns |igand-controlled ion channels. The

nmet abot r opocoglwtEmat e receptors (m3d uR) bel ong to the eTmPdo@EEITr oup
and, furthernore, belong to the famly of G protein coupled receptors. At
present, eight different nenbers of th€se md uR are known and of these sone
even 10 have sub-types. According to their sequence honol ogy, signal

t ransduct i onn HRCHRaRhISTTBVALdyagaliCas) sl teebmission o kMRS R tedcg plact BEEfet or s can
be sub-divided into three sub-groups: nd uRl and nfd uR5 belong to group I,
NG uR2 RRCHEY aﬁen%mv@mﬂt&ﬁrgwglﬁb 1§ §ent oy Py AU, Wiy fRBIOTRESPIR7 and nG uRS
bel ong to gr, . J e .

bel ongi ng téﬂ#ﬁgﬁ%%?é%ﬁ%%@ﬁ%ﬂ%gﬁﬁ%g&%g@%h?%%&ﬁﬂg&%&g@?ﬁgﬁ%ﬁggg%rL%é%$#%n of
acut e anwdtioty affteatmlmernveus gystgn (ANS pfusoticsr She glotanase-pepeatios issmukipi | epsy,
schiiophr eni a, .zhg nmer's disease, fog itive disor der;tgnd menoy y

def i i FSCCPHRLS ghg aivided 1RER BYR WAL EHOURSy léeﬁar AN RE. "RPEGt @B IWOIRBCCat i ons i n
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operations or transplants, poor blood supply to the brain, spinal cord

i nj uri dslongeatheisngandiresin ghyypod afucthageate dyelqnggg tlamemilycdidpeateincoeyed and
hypogl¥cae ia. Further treatable indications are ischem a, Huntington's
chor ea, & 5?rophic | ateral sclerosis (ALS), denentia caused by AIDS, eye
injuries, rettigapRat Bight ditfcRpPahRhbeRATHIE AGIHR 08 kRATKARBOMh&Ns6 M $0ch by
medi canents as well as conditions which | ead to gl utamate-deficiency

f unkd i daxe suiyhcsadiceorgingAs thaissshsensg homelogyosigal Slapsiyiction geehansmsyandnar y

i nconti_nence, ; Nj:cot i j cti i j Gt.] ' vom ting,
dysii ey iERt oGy SRAt b ARLELG AR shhr g Blolpsi DL Ty
M3 uRS are fmalGlu® ampneGaRdtelonkrtagraipilc and chroni c degenerative processes
of the nervous system such as Al zheiner's di sease, senile denentia,

Par ki nson' s pBaswd mGlyBdbelongie epunbidnfesi a, Huntington's chorea,

anyot r ophi c gﬁ@mhqt Ré,%@[u%i a%dgﬂgum' ﬁeilcﬂlggga?&gﬂ?ﬁi S, psychiatric

di seases su as schi zophrenia an nxi ety, ession, pain and drug
dependency (lkxqes bf ptabotrdine glutRadte ndceptoRO0BIngidie2to thd s} grokprechinbe nxeddopr
Expert in. Ther. Patents.(2008 18(2) describes,.the treatnment of. nd uR5
ant ago ﬁ%&rgatmﬁr}tsqrtpa%%epmoW@Peea‘%raﬁ%nic&qumﬁ?%wfﬁsdw BIBAEE YR o a
spect ficgi1gR0elhfopHEhROALHGRRIIORCHLEBRAAN QAARAL v d mRAKOEANI, Su6L &S

Fragil e-X syndrone. Fragile X patients suffer fromcognitive inpairnent,
aut i smcbrseact gndrcdies@ider, aggr essi on, seizure, anxiety, obsessive

conpul sive disorde excessive tactile sensitivit | oose bowel d sensory
Pypor - exch t ST FoyepsoRERRR T HE hrSuBRTRR LB B RS R he

t r ez) mMypasRiopadebsd dramnkslantdSpooP Blodt d8pplPtc@E bRen, apthaBbsi@Mgliies, head
gastro-esophageal 5 acid reflux disease (GERD), cancer and overactive

bl addernjunest hBoxaneagehby pregpangy. eardiac arresbed hypogilcaemiaoRarths dicatableevat ed

gl uta i . ' l e | ti . i .
Reur o Bageh kT SeHBEE liak 8 AR BalolioPlth 4 HAHERALSE forpepyi
WD2008/c06dad BY)AIDS, eye injurics Setigsiathie ididpattiRb pardagoivnsirpatkitsoaspeciusdd by
useful for the treatment of fragjl depresELon, Par ki nson_and L-dopa

i nduced¥yERIHESIavCll as con itlv%wgﬁbiﬁiteé?%%t?@@ FIENQONPETESSUSh 3 B8mul a |
cn e BRI Lea R e el ke S ERNETE T encon
anxiety, vomiting, dyskinesia and depressions.
Disorders mediated full or in part by mGIuRS are for example acute, traumatic and
chronic degenerative processes of the nervous system, such as Alzheimer’s disease, senile
dementia, Parkinson’s disease, L-dopa induced dyskinesia, Huntington’s chorea, amyotrophic
30 lateral sclerosis and multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety,
depression, pain and drug dependency (Expert Opin. Ther. Patents (2002), 12, (12)).
Furthermore, Expert Opin. Ther. Patents (2008), 18(2) describes the treatment of mGluR5

antagonists in situations where mGluR5 activity is exacerbated due to a specific genetic



The invention also relates to a process for preparing a conpound according
to general 15 fornula | follow ng the general procedures as outlined above
f or conpowoadstigfefior nul a | . Mor eover the inventi oRCTAPAIH6@PTO t O
medi cament s cont ai ni ng one or nore conpounds of the present invention and
pharmaceutical | y accept abl e exci pi ents-3or the treatment and prevention of
n3d uR5 receptor nedi ated disorders, such as acute and/or chronic

neur ol egilgaburdi ok deFaigile-X patidndl Fadgilt >z paicmes susfetlfre@asgnitive mparmatent i a,
Par ki nson' s di sease, L-dopa 20 induced dyskinesia, Huntington's chorea,
amyot r GBHSTE spegtiapisasdere a&@frs@loaln SPLEHIE LA 1CEY. SBPBPIYS P%mplélélﬁF Qt&emeérﬁxaesswe
anxi et
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relates to fhe use onpound ;i n accor e wth the present 25

i nveht 461 1§ uwswsagéﬁﬁyg ?weémf?re%}v‘feﬂ%ffdé‘épt able salt for the

manuf aqyanR PfntdRdisE3MBNL IS0 § 8le i@ rfalioR \HR&E cRRGkH @ﬁl\fﬁﬂétb %ugfls R ARTor

receptor nedi ated disorders as outlined above. | ow ng
def i ni tkanpleof agteme(rogreas iNuged syehophermpreesemid deﬁ@gzcnﬁtﬁsmhzrazp)pw 2008,

|rre;pg&?éﬁgmﬁ5ﬂﬁﬁﬁ%%$%gthe terms in questlon appear alone or in

combi n term "l ower alkyl" used in the present description

denot es Str%kﬂhhv@ﬂﬁﬂ@RQﬁmb%ﬁﬂﬁbaééﬁ%d&@&Hﬁébﬁﬂnh&ﬁﬁ&ﬁ@&ﬂﬂﬂ&ﬂ@ﬁéd@es with 1
to 6 carbon atons, preferably with carbon atons, such as nethyl,

et hiQ | depisssapyParkingonsng IL- dcmabudtycled dyskingasia and the like. WO
2011/ 0069 10RGT £ERA1 0108000 oniundUIG BRI | LRIRI SHERNC AB10LER
as nethoxy,

-0-C1-6 al kyl 'S as ove su

et hoxy salfs, & thmab@s)@yment-lcﬂfed winpasumds s bhﬁtyﬂa@eﬁyclcally b@ti\yﬁl sﬁks)tancbs bid ghe@ XY,
pentyl oxy hexyloxy i ncluding their isoners. The term "Il ower
al koxya@f CtioRlenot es a | ower al koxy group as defined above, wherein 5 the

O-atomis fyikhar. noRdRd élag[e?'to eﬁ‘i\%F Rl L}Jre&rr Fﬁ com| 8un%a-&‘3r&1 V\% én@f’éﬂ}r

hydr oxyal kyl ™ denotes a fower a group as e In ove, BN at
| eak d@mmhyﬂﬁﬂ@aﬂngﬂmm&n&ahﬂpuamﬁmabpu&mh@dhnwwbgunm@nmmhefﬁmmnnaThalogen"
denotes fluqrine, Elorlne b e and io The term

om
" phar maceut iMHPYEr ARCEyEOndT Eﬂstaﬁort%f@p%ca%méﬁ9m§5‘mg AR C LPIRP YKl

I nor ganjrenclfeQht ﬁi&%fﬂn%n@%‘hgrn%ceﬁ?&ﬁy acceptabl NS HIRAS B dhdi¥cdkiEnt ngt ant
invention are also all tautoneric forns of conmpounds of forrmula I, for

exanpl eréventigof mMGIERS waebt®Emediatel dahotdpes such as acute and/or chronic neurological
disorders, in particular Alzheimer’s disease, senile dementia, Parkinson’s disease, L-dopa
20 induced dyskinesia, Huntington’s chorea, amyotrophic lateral sclerosis and multiple sclerosis,
schizophrenia, anxiety, depression, pain, drug dependency, fragile-X syndrome, autism,
addiction (drugs, opioids, nicotine and alcohol), gastro-esophageal acid reflux disease (GERD),
cancer and overactive bladder.
The invention also relates to the use of a compound in accordance with the present
25 invention as well as its pharmaceutically acceptable salt for the manufacture of medicaments for
the treatment and prevention of mGIuR5 receptor mediated disorders as outlined above.
The following definitions of general terms used in the present description apply
irrespective of whether the terms in question appear alone or in combination.
The term “lower alkyl" used in the present description denotes straight-chain or branched
30 saturated hydrocarbon residues with 1 to 6 carbon atoms, preferably with 1 to 4 carbon atoms,

such as methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl and the like.



The conpounds of fornmula | conprise the follow ng sub-structures: 20
wherein R signifies halogen, |ower alkyl or |ower al koxy ; R2signifies
| ower al kwD,2011c08e910hydr oxyal kyl or | ower al koxyal kyl ; | @esirgeeétio®soohydr ogen,
| ower al kyl, |ower hydroxyal kyl or al koxyal kyl; WD
2011/ 006910PCT/ EP2010/ 060097 -5- X, Y dnd Z i ndependently are -CH= or -N=,
and whereby only one of X or Y can be a nitrogen atom R5 and R6
i ndependent |Theagen ﬂydelomy”ldem@tres ah k@LC;-{ Orgréupd vsseat Kyl l, is howeined
al koxyal kyl, -(CH2)m (C0)Olower al kyI (CH2) m S( 0%2 | ower al kyl

- (CH2) @b@(@%wmﬂs F@eﬂ@m BOpar B DHORYIQRY --RFPYIR Y, PripUtRio sy bbwmépsetn@éhlpw
hydr og Kyl o pharmaceutically acceptable salts
thereo?ptant?’[OX M&é,ﬁgég ?ﬁﬁ%lrcli?%ot Lgﬁ}%nss/entl on are compounds of fornula IA,
wher ei n X anfithe Yerar ‘éowa—blk@qdﬂﬁll” dsotealadgeer, alkary greprpd definké abatel e

corrp
450(ﬁh%grad‘?rBlsp)Whﬁlil?P%eW%i‘Wf%yégli?é‘i’hyl -imidazol - 1-y1] - 1H pyri di n- 2- on

e 10 The term “lower h droxyalkyl” denotes a lower alkyl Cglroup as deﬁned above wherein at

444- (2-chl or o- pyri di n- 4- yI et'hynyl) - 2- net hyl -i m dazol - 1- -met hy1- 1H pyri

di n- 2- denst e Igedrogen atom is replaced by a hydroxy group.

[4-(2-chlor ridi.n ny, i methyl -.im | -1-yl |

-1-net hyl- 1&%¥?W|l}?lofe eno ©s fﬁl)orlﬁé’fcdlfotrﬁlg’rb%%%ed? ﬂ N8r e conmpounds of
formula | B, ™essi rph%rraa@ut\(ca@ryeccéék&l@m" RbfetsSo RAY %tedbnvé@lfroﬁmmbﬁgahiae

fol |l ow ng corrpounds 4- [4-(3-chl oro-phenyl et hynyl)-2-net hyl -i m dazol - 1-yl |
- 1H Gy or grgane- ?@h’eOIl@S% [4- (3-chl oro- phenyl et hynyl)

-2-net hyl - | yr

(3-cni of o- phukgRBesn s et dRehridd A oo RRGe B b rompoundyof. 2- one
4- [ 4- fusranmmldbpemh@rre/foemﬁyuﬁyd)an&Rﬁatehwdfogmdazo| 1-yl | -1-

(2- met hoxy- et hyl) -1H-pyr|d|n2-one 4- [ 4-

(3-chl oro- pHﬁWyl) 24 tbyl -i m dazol -1-yl |l -1H pyridi n-2-one 4-
[4- (3-chloro- plhenyl et hynyl) - 5-| rmet hyl -i m dazol - 1-yl |
- 1- met hy1- 1H pyNgh- 2- one 20¢

(3-chl or o- phenyl e hynél) 2, d|Z“ret hyI nbm dazol - 1-yl |

-1- et hy1- 1H pyri di n- 2Pone 4 [ 4-

(3-chloro- ph@a@)&bﬁipwﬂ&slaf-f&lﬁum e&hbﬁheﬂhmfdm%sﬂubyédua&es:(z et hoxy- et hyl)
-1I—|—1{£yr|d|n - one or 4- [4-(3-fluoro-phenylethynyl)-2,5

-di et hyl -i m dazol -1-yl] -1-methyl-1H pyridin-2-one.

3
s.N...Y R 5.N._.Y
R X A and R X IB
2\\/ R1 Rz\\/ R1
N
R\ R6\ = -
\ /N Os_N N\/(\ — < B
T j/ I ]/ R®
IC and Z ID

20 wherein

R' signifies halogen, lower alkyl or lower alkoxy ;
R’ signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl;
R’ signifies hydrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyl;



A further enbodi nent are conmpounds of fornula IB, wherein X and Y are 25
-CH=and R is lower alkyl, for exanple the foll ow ng conpounds:

4- ( 2- mret wo-24tm06abyl et hynyl -i m dazol- 1-y1l) - 1H pyri di n- PCOMP2010/060097

1-net hyl-4-(2-net hyl -4-mtol yl et hynyl -i mi dazol- 1-y1) - 1H pyri di n- 2- one
1-ethyl-4-(2-nmethyl-4-mtolyl et hynyl -i#-dazol-1-y1)-1H pyri di n- 2-one

1- (2-nmet hoxy-ethyl)-4-(2-nmethyl-4-mtol yl et hynyl -im dazol-1-yl)-1H pyridin-
2-one 3QY and Z independently are -CH= or —N=, and whereby only one of X or Y can be a nitrogen
[4-(2-nmethyl-4-mtolylethynyl-im dazol - 1-y1)-2-o0x0-2H pyridin-1-yl]-acetic
acid ethyl &&®r 4- [2,5-dinethyl-4-mto lylethynyl-imdazol-1-yl] -1

- met hy s -

142, 5w Ry EPERGIADEre drogen, lowgr alkyl foweproxylyl lver abosyalil. oo,
WO 2011/ OOGQ&I&@IJ(E%O:‘HGW&&OW? (Cﬁh)n48®)54dmeraﬂm 1{@Hmnt(d0)-NR R”’ and

| yl et hynyl -1 m dazol - et ho I ridi n-2-one. A
further enmbdti®Heft™ Qﬁeﬁy HFieP?i}‘ér%‘:qﬁﬁY% ?lr/‘ihﬂs -N= and Y is
-CH= and R is hal ogen, for exanple the foll ow ng corrpounds: 55- [4- ( 3 -
chl o rasweheny EHahyiagtu}ical B-adeiphyble saltsittdaendl - 1 -y1l - 2- et hyl -

pyridazin-3 -one 5- [4-(3-chloro -phenyl et hynyl) 2,5
-di net hyl -im dazol - 1-yl ], -2- rrethyI-ZI—I-pyrlda ne

- phenyl et h@rwabozhrﬁ@%tmf} hej iy upBiere qergiqundso laé& Wire arsn W s
- [4-( enyl é*%lm zol - 1-yl] -2(2 rretho Xy-

et hyl- %Iﬁﬁgy?%%é%ﬁ g%-egénrgyl@)lf%e)AfO?S%{ er éj %amnt are conpounds of formula
| B, whér@i@-ckilare-pyNdinatglethyingl)- Zsmetlazhdnﬁlamlsl -Yipvit- p§a11d<119!-l2 -orfeor exanpl e the
o SRR SR o Mot TR b S M gl - v
| 'yl et hyml-2-chlei@zpyridin Wiyl etByme)- B,de%idﬂ@d/ fim{RzZo1nt-3 | -10methat-eHhyyridn-2-one.
-(2-methyl-4-mto |ylethynyl-imdazol -1-yl)-2H pyridazin-3 -one or 15
2-(2-nmetho xy-ethyl)-5 (2 nmet hyl-4-mt i

|yl et hynyl - .f%ﬁﬂﬁ%?m&o djmyniame sympeunss Af BrnghelB. wherein X g0¢rX f&6r  embodi ment
are compepngs; ©f is fh%%y,{ %,{ %OHWhglf&ﬂ&sVIh%Cm%Emﬁ@d Yis -N=and R is |ower

al kyl , for exanp

6- (2, 54di4nEt WQMPhﬂIWbﬂWIHEIt)’rﬂyWSLYI gzt -3y H- pﬁﬂqhetﬂwme 3H- pyri ni di n- 4- one
2 Z

G adal Py Ly IR TRl R S e LT oo geer et n 2 1
[4 (2- dhﬂ%@%c@gm-mqms/l@ﬂwmlt)fﬂymm)yl zmw?ezcﬂyll ylﬂﬁredhzlollH :os/ydln 2-0y¢i di n-2- ol .
A furthey r Z RI
A %a %”Hﬁ&'ﬂo %l%ﬁgflgﬁfﬁﬁ&‘éﬂ%f Iﬁfda&cﬁ 1”@1%6{%535%8{-%{}{}1)-1P1-§>yn§l"1r72-%'ﬁg
[ 4- ( 3- dhlde(3ochiorongh eayleghyngl) -225- d@tlfttb‘i’l imildakotyl it ityridpy2iodien- 2- ol or

4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one

20  4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one
4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-(2-methoxy-ethyl)- 1H-pyridin-2-
one or

4-[4-(3-fluoro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one.

A further embodiment are compounds of formula IB, wherein X and Y are

25 —CH=and R' is lower alkyl, for example the following compounds:
4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one
1-methyl-4-(2-methyl-4-m-tolylethynyl-imidazol- 1-yl)-1H-pyridin-2-one
1-ethyl-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one
1-(2-methoxy-ethyl)-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one

30  [4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2-oxo0-2H-pyridin-1-yl]-acetic acid ethyl ester
4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one
4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one or



6- [4- (3-chloro-phenylethynyl) -2-nethyl-imdazol-1-yll

-1-net hyl - 1H pyri di n- 2- one. The conpounds of fornmula | of the

i nvent i orwoaylibweppepar ed according to a process whi ch EOFEPREIEH60080 (a)
reacting a conmpound of formula IV WD 2011/ 006910PCT/ EP2010/ 060097 -7- (I1V)
wherein R, R2, R3 and Q have the neanitags as defi ned above, with a

prot ected conpound of fornulas Hal sA Iel\LX*YR51\ LX*YV or O 5 wherein A

i s hal agens-aimdtiylid-nirte eithanesmidaaslyl-oR Y -(2GaERCKkB Lthy!)  IHBLHYinsI-anny |
tributylstannyl, or -B(ORa)2 where Ra can either be hydrogen, |ower alkyl
or both Ra groups can be |inked together to forn1a 5-6 nenbered (dioxolane

or di oxane) iy ¢ n‘%é r%%SHpoutcﬁoosf%rHﬁ%i ﬁ%l’fs' %%ﬁc’iﬂ'ﬁ’s Sg

trlnethyIS|Iyoxyne xynmet hy or the |ke
Hal is apd & (H]@did)g/encfdr@mmplemhe foﬂluwmgxmm;mmdhs can be transfor ned to a GO

gro 0 b ur | coho e like), Gis
hyarbgen ‘or- G p P BRI 3 Bk ghEpa ) 2P R0 LR SRR ncRrs ony
(Boc), s5a[4pwrdhdrs- phleﬂ;geuhstmg) 23, &nﬁtHW—ﬁrhid'aﬁMflr-9l|]Q)-meth@[llbllpyrlﬁﬁﬂii@%ne acetyl,
phtha|lﬂ1d0 or the like, and deprotecting the obtai ned conmpounds or
-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-2-ethyl-2H-pyridazin-3-one or

5-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-2-(2-methoxy-ethyl-2H-pyridazin-3-one.

10 A further embodiment are compounds of formula IB, wherein X is -N=and Y is —CH=
and R' is lower alkyl, for example the following compounds:
2-Methyl-5-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2H-pyridazin-3-one
5-(2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl)-2-methyl-2H-pyridazin-3-one
2-ethyl-5-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2H-pyridazin-3-one or

15 2-(2-methoxy-ethyl)-5-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2H-pyridazin-3-one.

A further embodiment are compounds of formula IB, wherein X is -CH=and Y is —N=
and R' is lower alkyl, for example the following compound:
6-(2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl)-3-methyl-3H-pyrimidin-4-one.

20

A further embodiment are compounds of formula IC, wherein Z is -CH= and R is

halogen, for example the following compound:

6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyridin-2-ol.

A further embodiment are compounds of formula ID, wherein Z is —CH= and R’ is
25 halogen, for example the following compounds:
6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridin-2-ol or
6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one.

The compounds of formula I of the invention may be prepared according to a process
which comprises:

30 (a) reacting a compound of formula IV



(M) WD 2011/ 006910PCT/ EP2010/ 060097 -8- wherein R A and Q have the
nmeani ngs as defined above, or Hal R3 (1 X) 5 wherein R2, R3 and R4 have the
meani ngs We 2dgfiosd above and Hal is hal ogen, preferabl pChmpaomoc@p7 i odi ne
with a conpound of formula X (X) wherein R, G3 and Q have the neani ngs
as defined above and if desired, and 1¢-converting the conpounds obtai ned

I nto pharnmaceutically acceptable acid addition salts. Furthernore,
conmpounds of fornul a IX2R2\ _ r Halp!'R4' N 15 wherein R2, R3 and R4 have
t he neani ngs as defi nedRgbo and Hal _ig hal ogen, can be synthesized by the
foll owing procedures: i) Ny Keactiory of conpound of V or VI with a
conpound of fornmula X tog of formula XI R 2N, N)

av)
wherein R', R?, R* and Q have the meanings as defined above,
with a protected compound of formulas
RS/N\X//Y Rs/N\X/,Y y

or
6

¥ o tsa
Hal\[N]kA G~ \[ ]X
NS
\§
or Z or Y4 Vi

5 wherein A is halogen or trifluromethanesulfonyloxy (OSO,CF3), trimethylstannyl,

tributylstannyl, or -B(OR"), where R" can either be hydrogen, lower alkyl or both R* groups can
be linked together to form a 5-6 membered (dioxolane or dioxane) ring, G is hydrogen or a
suitable O-protecting group such as trimethylsilyoxymethyl (SEM) or methoxymethyl (MOM) or
allyl or the like, Hal is preferably chlorine or fluorine which can be transformed to a GO- group

10 by known procedures (eg. hydrolys, alcoholysis and the like), G is hydrogen or a suitable N-
protecting group such as tert-Butyloxycarbonyl (Boc), a pyrrole ring (e.g. 2,5-dimethylpyrrole),
benzyl, benzoyl, acetyl, phthalimido or the like,

and deprotecting the obtained compounds or

15 (b) reacting a compound of formula VII

(VID)
wherein R*, R® and R* have the meanings as defined above, and G is hydrogen or trialkylsilyl-

with a compound of formula VIII

G
(W (VIIT)
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(XI1) (1'X) 1) Using another procedure, a conpound of formula V can be
di rect |y woansfoosimed i nto a conpound of fornula | X by r@attEPee10xwaoh7 a
conmpound of forrmula XIV where A is halogen, 5 preferably fluorine or

chl ori ne. (XI'V) (1 X) -8-

wherein R' A and Q have the meanings as defined above, or

(¢) reacting a compound of formula IX
2

R\¢N
R4/N \/8~Hal
3
R (IX)

5 wherein R% R* and R* have the meanings as defined above and Hal is halogen,

preferably bromine or iodine with a compound of formula X

1

R
G3%<\://<Q

wherein R', G* and Q have the meanings as defined above and if desired, and

(X)

10 converting the compounds obtained into pharmaceutically acceptable acid addition salts.

Furthermore, compounds of formula IX
2

RYN
R4/N \{*Hal
R (1)
15  wherein R*, R* and R* have the meanings as defined above and Hal is halogen, can be
synthesized by the following procedures:

1) by reaction of a compound of V or VI with a compound of formula X to form a compound of

formula XI

2 2
R\éN RYN
,N\/) 4. \/)
20 H
X) (XI)
Compound XI is then transformed via halogenation to a compound of Formula XII which can be

selectively transformed into a compound of formula IX:



iii) Finally, conpounds of Fornmula | can al so be obtained by al kyl ati on of
any of the above internediates where R5, R6 or R7 is hydrogen with

al kyl at i nyoagarmsdifal kyl halides, alkyl triflates, 10 dirarkplewlob@mbes and
the Iike) to obtain conpounds of fornula | where R5, R6 or R7 are not

hydr ogen. Phar maceutically acceptdabl e salts of conpounds of formula I
can be manufactured readily according to nethods known per se and taking
into COﬁsideration t he natyre of the conpoundpto be converted into a salt.

| nor gani c\g£Nor gani ¢ aci ds” Syeghi as, for exanple) hydrochl oric acid,

hydr obr om i d—su+Hphuri c aci p—Hak ric—acisd, pho alc acid or citric
aci d, fprdieZacid, fumarigieldid] maleic acid g c acid, succinic acid,
tartaric acid, nethanesulphonqu?pid, p-t ol uenesul nic acid and the |ike
are suitable for the formati on of pharnaceutically acceptable salts of
basi c conp s of fornula I. Cogpgynds which contain tfe al kali nmetals or

al kaline earth netals, for exanple sodium potassium calcium nmagnesium or
t he | i ke UsbesinotlR0 panvicdies, covonipmsing oé frirmulaa¥ icas badecalyittaabloemédmte he
formati on of pharmaceuti.cally. acceptabl e sal of idi ¢ coppounds.

The. corpBuRtl S orBy i dSiteaigR ST Sps il ol hrrt R BB O% S ¢ are,
as & r epstyra doRmedr ahieyige. Net abotropi ¢ gl utamate receptor antagonists and
can be used for the treatnent or prevention of nd uR5 receptor nediated

di sorders, such as acute angRor chronic neur ol oghkal 25 disorders,
cognitive disorders and nenory @'icits, as well a ute and chroni c pain.
Tr eat abl e neurol ogi €4 disord ggé?ﬂiﬁop—Lnshance rhet' s di sease,
seni |l e denentia, Parkinson' Hdis ase, L-dopa i ngude yski nesi a,
Huntington's chorea, amyotrophic Rateral sclerosis ang’nultiple sclerosis,
schi zophreni a, anxiety, depression, pain, drug dependency, fragile-X
syndronme, autism WO 2011/ 00691QRTVAEP2010/ 060097 -10(1>@ddi cti on (drugs,

opi oi ds,. nicotine and al cohol) gastro-esophageal acid reflux disease
( GERD) ,1iicER#!E. campowssof Fpynywa T can alyp Be et Ry allafatiop ofanyot thgghotenei r

phar mac J pt pbl en 5; i i he ] t of
R A S S Sl T T s
phatOracidliogid fitesantlithd like) od obthim compoondsds famsuls &sthedt Ris Riigr Rhercfrok | owi ng
met hod: For bindi ng experinments, cDNA encodi ng human nGlu5a recept or

was t r ZHdiogRR v transfected into EBNA cells using a procedure described by
E.-J. Schl a%ﬁfm&%@@tiéﬁllg}@ﬁéép%b%"@ﬁ@ of Eothp 2Rl BPPAN 1211998 be kinufcdBdd  For
i

functional assays, [Ca measurenments were perforned |argely as described
pr evi ousddjly@Porrtlisg temetiods kBywd peiRisandédog heomnsitizgition 3he@uref dteabl y 10

expressed rec i nant man u 5a receptors in HEK-293 cells. The cells
wer e df8nﬁp8%’2t§ql?s°|°%er%%d8t%% Bl R LTS Borts E’ﬁj?r PEbLs, 2 tM
finp GoaERAEGLLAMYdréd3hiic ABASUPRIHLSIdWEIR RAT, fpﬂ()f!@dyibl 8¢i8@r itric acid,
fluoronetric imaging plate reader (FLIPR, Ml ecul ar Devices Corporation, La
Jol | a, famic agd) funmsicagidn meteieyad.paetiotridegcqieie Reidnsgarioptidvneihanesslphomat e
prei ncuhat | ¢ | t - b1

Subrmai ot PR Biiihoe 5 S TR0 o B0l PR kPR AhbRleRlally, e
wer e fiattepthbid dalits af baniv cqragounes ef fokmgliadt Compoals ivdrictgdont aig tHeGHih i raadlskdr| |
coefficient using the iteratjve non linear curve fitting software Xcel fit.
The Ki akalipesartt Mells, £ eaURgSOduaY atasywn gralEim, MARNSRIUTY QY t@@‘@@ %&fi ned by

they ol haxisng bfa§1¥ %Iﬂ): ack¥rs mggl%% for ghg"f?fgﬁht io@Bhﬁ%céﬁgllg Q&déﬁt%b%rsﬁlé hose

concentrations o e conmpounds teste i ch causes 50 % 1 nhibition of
t he competidngompdunds. gand ([ 3H MPEP). [L] is the concentration of

[ ?Sla(rzljl ?2ngr#§§gglégy$g)égér%ﬂil¥geﬁ? t@glﬁr Ipﬂ?r%acglﬁ%a {1] gcclégta%fél slejlﬁs grfe, gsha?regggg 10
mentioned above, metabotropic glutamate receptor antagonists and can be used for the treatment
or prevention of mGluRS5 receptor mediated disorders, such as acute and/or chronic neurological

25 disorders, cognitive disorders and memory deficits, as well as acute and chronic pain. Treatable
neurological disorders are for instance Alzheimer’s disease, senile dementia, Parkinson’s disease,

L-dopa induced dyskinesia, Huntington’s chorea, amyotrophic lateral sclerosis and multiple

sclerosis, schizophrenia, anxiety, depression, pain, drug dependency, fragile-X syndrome, autism,



25 each batch of nenbranes prepared. The conpounds of the present invention
are nd uR5a receptor antagonists. The activities of conpounds of fornula I
as neasurwo20n/mbeoassay descri bed above are in the rangeTaP26io6@mO00 nM
WO 2011/ 006910PCT/ EP2010/ 060097 Exanpl e No./Formula Ki (nM Exanple
No./Formula Ki (nM 1/1B 40 29/1B 58 2108 69 30/1B 211 3/1B 39 31/1B

addiction (drugs, opioids, nicotine and alcohol), gastro-esophageal acid reflux disease (GERD),
cancer and overactive
The compounds of formula I and their pharmaceutically acceptable salts are especially

useful in the treatment of fragile-X, depression, Parkinson and L-dopa induced dyskinesia.
5 The pharmacological activity of the compounds was tested using the following method:

For binding experiments, cDNA encoding human mGlu5a receptor was transiently
transfected into EBNA cells using a procedure described by E.-J. Schlaeger and K. Christensen
(Cytotechnology 1998, 15, 1-13). For functional assays, [Ca’']i measurements were performed
largely as described previously (Porter et al., Br J. Pharmacol 1999, 128, 13-20) on stably

10 expressed recombinant human mGlu 5a receptors in HEK-293 cells. The cells were dye loaded
using Fluo 4-AM (purchased from Molecular Probes, 2 uM final concentration) [Ca”']i
measurements were performed using a fluorometric imaging plate reader (FLIPR, Molecular
Devices Corporation, La Jolla, CA, USA). Antagonist evaluation was performed following a 5
minute preincubation with the test compounds followed by the addition of a submaximal

15 addition of agonist. .

The inhibition (antagonists) curves were fitted with a four parameter logistic equation
giving 1Cso, and Hill coefficient using the iterative non linear curve fitting software Xcel fit.

The Ki values of the compounds tested are given. The Ki value is defined by the
following formula:

20 K;=1Cs0/ 1+ L/kq

in which the IC5( values are those concentrations of the compounds tested in which causes 50
% inhibition of the competing radioligand (["HJMPEP). [L] is the concentration of radioligand
used in the binding experiment and the K4 value of the radioligand is empiracally determined for
25 each batch of membranes prepared.
The compounds of the present invention are mGluR5a receptor antagonists. The activities
of compounds of formula I as measured in the assay described above are in the range of K; <

1000 nM.

30



61 4/1B 345 32/1B 46 5/1B 44
8/1B 113 36/1A 173 9/1B

33/1B 446 6/1 A 146 34/1B

87 7/1 A 180 35/1A 347

WO 2011/006910 PCT/EP2010/060097
-11-
Example Ki (nM) Example Ki (nM)
No./Formula No./Formula

1/IB 40 29/1B 58
2/1B 69 30/IB 211
3/1B 39 31/1B 61
4/1B 345 32/IB 46
5/1B 44 33/IB 446
6/1A 146 34/1B 87
7/1A 180 35/1A 347
8/1B 113 36/1A 173
9/1B 42 371A 238
10/1B 75 39/1A 285
11/1B 265 41/1B 52
12/1B 40 42/1B 38
13/1B 94 43/1A 306
14/1ID 42 44/1B 71
15/1ID 154 45/1B 74
16/ID 659 46/1A 569
17/1C 144 48/1B 788
18/1C 559 50/1B 559
19/1C 504 51/1B 53
20/IC 817 52/1B 37
21/IB 40 53/TIA 204
22/TA 384 54/1B 131
23/1B 52 55/1B 93
24/1A 277 56/1A 597
25/1B 148 57/1A 808
26/1B 33
27/1B 40
28/1B 222

The compounds of formula I and pharmaceutically acceptable salts thereof can be used as

medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations
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can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions. However, the administration can also be
effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection
solutions.

The compounds of formula I and pharmaceutically acceptable salts thereof can be
processed with pharmaceutically inert, inorganic or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts and the like can be used, for example, as such carriers for tablets, coated tablets, dragées
and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable
oils, waxes, fats, semi-solid and liquid polyols and the like; depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine capsules. Suitable
carriers for the production of solutions and syrups are, for example, water, polyols, sucrose,
invert sugar, glucose and the like. Adjuvants, such as alcohols, polyols, glycerol, vegetable oils
and the like, can be used for aqueous injection solutions of water-soluble salts of compounds of
formula I, but as a rule are not necessary. Suitable carriers for suppositories are, for example,
natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

In addition, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being
preferred for all of the indications described. The daily dosage for an adult human being
weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and 700 mg
per day.

The following examples are provided to further elucidate the invention:
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Example 1
4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1H-pyridin-2-one:

\Y

N
O
HN ~

a) 2-chloro-4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridine (120 mg, 0.366

Cl

mmol) was dissolved in 6 ml tert-butanol. A 50% solution of KOH (2 ml, 26.7 mmol) was added
and the mixture was refluxed for 72h. The reaction mixture was concentrated in vaccuo, the pH
was adjusted to 7 by addition of 37% HCI solution, and the aqueous phase was extracted twice
with 40 ml of ethyl acetate. The organic phase was washed once with 10 of brine, dried with
magnesium sulfate, filtered and evaporated. The title compound (104 mg, 0.336 mmol, 92%)
was obtained as a crystalline light yellow solid, MS: m/e = 310.1, 312.2 (M+H").

b) 2-chloro-4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridine:

To a solution of 400 mg (1.85 mmol) of 4-(3-chloro-phenylethynyl)-2-methyl

-1H-imidazole and 1.12 ml (1.46 g, 11.1 mmol) of 2-chloro-4-fluoropyridine in 5 ml of DMF
were added 1.2 g (3.69 mmol) of cesium carbonate. The mixture was heated to 100°C for 4 h,
allowed to cool and concentrated in vaccuo. The residue was taken up in 20 ml ethyl acetate and
the organic phase was washed twice with 20 ml of water and dried over magnesium sulfate.
After treatment with charcoal, the solution was filtered and concentrated to yield 531 mg (1.62
mmol, 88%) of the title compound as an off-white crystalline solid, MS: m/e = 328.1, 330.1
(M+H").

¢) 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole:

To a solution of 500 mg (2.40 mmol) of 5-iodo-2-methyl-1H-imidazole

(CAS: [73746-45-9]) in 7 ml of DMF were added under an argon atmosphere 118 mg (0.17
mmol) of Bis(triphenylphosphine)palladium dichloride and 0.67 ml (4.81 mmol) of tricthylamine.
The mixture was stirred for 10 min at room temperature. Then 0.52 ml (575 mg, 4.09 mmol) of
3-chloro-1-ethynyl-benzene and 13.7 mg (0.072 mmol) of copper(l) iodide were added and the
mixture was stirred for 1.5 h at 60°C. The mixture was concentrated in vaccuo, dissolved in a
minimal volume of methylene choride and purified by chromatography on 20g of silicagel
(gradient Heptane/EtOAc 85:15 -> EtOAc) to yield 430 mg (83%) of the title compound as an
orange crystalline solid, MS: m/e = 217.2, 219.2 (M+H").
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Example 2
4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one:

cl
=< j
O AN —

N

To a solution of 85 mg (0.274 mmol) of 4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-
1H-pyridin-2-one in 6 ml of DME were added 76 mg (0.55 mmol) of potassium carbonate and
0.034 ml (0.55 mol) of methyl iodide. The suspension was stirred at room temperature for 30h.
The misture was diluted with 20 ml of ethyl acetate, filtered and concentrated in vaccuo. After
purification by flash chromatography on silicagel one obtains 53 mg (0.163 mmol, 60%) of the
title compound, as a crystalline yellow solid, MS: m/e = 324.2, 326.2 (M+H").

Example 3
4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one:

N
0 \\N//
W

The title compound, orange gum, MS: m/e = 338.3, 340.2 (M+H"), was prepared in accordance

a

with the general method of example 2 from 4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-
yl]-1H-pyridin-2-one and ethyl iodide in acetone instead of DME.

Example 4
4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1-(2-hydroxy-ethyl)-1H-pyridin-2-

one:

Cl

JJhO

The title compound, orange gum, MS: m/e = 354.2, 356.2 (M+H"), was prepared in accordance
with the general method of example 3 from 4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-
yl]-1H-pyridin-2-one and 2-iodoethanol.
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inorganic or organic carriers for the production of pharmaceutical, |
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acid or its salts and the Iike can be ysed, for exanple, as such carriers
for tablets, coated tablets, dragees and hard gel ati ne capsul es. Suitable
carriers for soft gelatine capsules are, for exanple, vegetable 10 oils,
waxes, fats, gepm-solid and liquid polyols and the |ike; depending on the
nat ure of theﬁﬁngyﬁzéubstance no carriers are, however, usually required
in the ca Ngof t | ati ne capsules. Suitable carriers for the production
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gl ycerol, vegetable oils and the like, can be used for aqueous injection
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polyols and the |ike.
imidazol-1-yl]-1H-pyridin-2-one and 2-bromoethyl-methylether.

Example 6
4-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-1H-pyridin-2-one:
Cl
N e
NI — \ N

0 N

a) The title compound, white crystalline solid, MS: m/e = 311.2, 313.2 (M+H"), was prepared in

10

accordance with the general method of example 1a by treatment of 2-chloro-4-[4-(2-chloro-

pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyridine with 50% KOH in tert-butanol.

b) 2-chloro-4-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyridine:
15  The title compound, white crystalline solid, MS: m/e = 329.2,331.1 (M+H") was prepared in
accordance with the general method of example 1b from 2-chloro-4-(2-methyl-1H-imidazol-4-

ylethynyl)-pyridine (CAS: [802905-83-5]) and 2-chloro-4-fluoropyridine.

Example 7
4-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one:

Cl
/N -

NF

20
The title compound, white crystalline solid, MS: m/e = 325.2,327.1 (M+H"), was prepared in

accordance with the general method of example 2 from 4-[4-(2-chloro-pyridin-4-ylethynyl)-2-
methyl-imidazol-1-yl]-1H-pyridin-2-one and methyl iodide.
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sul f at \epﬁ%,&]‘f{?ec P %?anlge tsglfcﬁ%‘ﬂiar coa‘f/@t ‘?Le S o W%l é ﬁ%p%\rl\égmf %E?&[ea?géc? Vg}rtlltljthe
concen tgl’eﬁéreldvnéﬁho& bEé)dlnﬁﬁé. 167§ ofn15-@dodvkthy 880 iniflazb Reardi It-¢t@yarBp@uthgl-as an

off-white crystalline solid, M5 me = 328.1, 330.1 (MtH ). 20 c)
4- ( 3- cREBFHCphenyl et hyny1l) - 2- met hyl - 1H i ni dazol e:

15 Example 9
1-Methyl-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one:

b9
Nz

The title compound, light brown solid, MS: m/e = 304.2 (M+H"), was prepared in accordance
with the general method of example 3 from 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-
20 pyridin-2-one and methyl iodide.
Example 10
1-Ethyl-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one:

A d
0 \T/ =
N9



To a solution of 500 ng (2.40 nmmol) of 5-io0do-2-nethyl-1Him dazol e (CAS:
[ 73746-45-9]) in 7 mM of DM were added under an argon atnosphere 118 ng
(0. 17 moWw 20f1/@sH0t ri phenyl phosphi ne) pal | adi um di chl or iPde/ERR@0@6@®F7
(4.81 mmol) of triethylamne. The m xture was stirred for 10 mn at room
tenperature. Then 0.52 m (575 ng, 4.097+mvol) of 25

3-chl oro-1-et hynyl - benzene and 13.7 ng (0.072 nmol) of copper(l) iodide

wer e addeditierRdmpbend)ilightrewnaslis, tMSrmﬂ: 4 @IS l(ﬁlm*atwa@q&paﬁmwceﬁrdmewas
concentrated in vaccuo, dissolved in nmet hyl ene chori de

and pupyith g geieralipethed obeapme %ﬁfOED‘b(%M%WH“c@d@ qutw&l@mzwvaﬂ@ Et 0AC

85:15 - I 0 ng (83% of the title conpound as an orange
crystalplylrﬁféloé\g?‘ %‘@Wlﬁgﬁg: 217.2, 219.2 (MH). WO

2011/ 006910PCT/ EP2010/ 060097 - 14- mm'mi)le 12

4-14-(3-c r henyl et h - m dazol | - 1 pyri din-2
-one> Cl H:ﬂgﬁy‘%’%— h%’-(grﬁzﬁhyg‘?"ﬁolﬂ@t@m{l—maﬂbi-yﬁ (T pyfin- o e
4-[ 4- (3-chl or o- phenyl et hyny1) - 2- net hyl -i m dazol-1-y1l]- 5 1H pyri di n-2-one

in 6 m of were agded 76 ng (0.55 mmol ) of potassium carbonate and
0.034 m (0.55 met hyl iodide. The suspension was stirred at room
tenperatu he m sture was diluted with 20 m of ethyl acetate,

filtered andJconcentrated i n vaccuo. After purification by flash

chr omat y on silicagel one obtains 53 ng (0.163 mml, 60% of the
title conpound as a crystalline yellow solid, M5 me = 324.2, 326.2 (MtH
"). 10Exanp

4-[ 4- (ih@rwlsrc@n}ﬁﬁwy|llébmﬁrhlmsoﬂwtshwe rﬁﬁﬂaz(Mﬂi Dy s Preparpd jn apppIggRGedi n- 2-
one: t (MEH 1),
o pr opt hg e chEnGERRAUNRS S TRRCE N R TR TR o5 o i

444- ( 3pghilm-Dbeopheny?-addopohinol2- met hyl -im dazol 1- 15 y1]- 1Fprr|d|n 2-one

and et hyl iodide in acetone instead_of
]r‘ppl e 4 Example

AL (s ChLON RO R By AR feﬁﬂﬁiﬁhld%zylli h- (v YngL v ]) - 1

H pyri di n-2- one: he title co 0 orange ¢

356.2 (M+tH '), was prepared in accordance with the general nethod of
exanmple 3 frOQ% 44- chl or o- phenyl et hyny1) - 2- et hyl -i m dazol- 1-

y1] - 1H—pyr|d|n nd 2-i odoet hanol .

\O/VU

The title compound, colorless resin, MS: m/e = 348.3 (M+H"), was prepared in accordance with
the general method of example 3 from 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-
15 2-one and 2-bromoethyl-methylether.
Example 13
[4-(2-Methyl-4-m-tolylethynyl-imidazol-1-yl)-2-ox0-2H-pyridin-1-yl]-acetic acid ethyl ester:

g
/\O)k/N Y

The title compound, brown solid, MS: m/e = 376.3 (M+H"), was prepared in accordance with the
20 general method of example 3 from 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-
one and ethyl bromoacetate.
Example 14
6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridin-2-ol:



WO 2011/ 006910PCT/ EP2010/ 060097 -15- Exanple 5

4-[ 4- (3-chl oro-phenyl et hynyl) - 2- net hyl -i m dazol - 1-y1] - 1- ( 2- net hoxy-et hyl ) -1
H pyri di w@-20ome691€1 5 The title conpound, |ight brownPsoIEPAI10NBI09ITT € =
368.1, 370.0 (M+tH "), was prepared in accordance with the general nethod of
exanple 3 from -18-

444- ( 3- chl or o- phenyl et hynyl) - 2- et hyl i m dazol- 1-y1] - 1H pyri di n- 2- one and

2- bronoet hyl - met hyl et ber. Exanple 6

4-[4-(2-chl pyri gin- 4-yl et hynyl) - 2- net hyl -i m dazol - 1-y1] - 1H pyri di n- 2- on
e: a N 10H \ 1\ e title conpound, white crystalline solid, M5 nle =
311. 2, MigNoN H), s prepared in accordance with the general nethod of
exanpl e | y treatnment of

2-chl or 0o- 444- (2-chl oropyri di n-4-yl et hynyl) - 2-met hyl -i m dazol- 1-y1] - pyri di ne
with 500 KOH in tert-butanol. b)

2- chl orap TA4 4it1¢ 2opdardotightryietibw 8Ly, S hiyirey=1 3 1 @1 ety (M1 laaoprepargd in pyri di n
e: 15The title conpound, white crystalline saolid, Ms: me = 329.2 331.1
(M-H ) agesdiics pathahe gencial dpsthethelesxtnple tanEogenidr@rehirse ibanydethuscdingt e | b

[ 802 2@%@%??‘{’526@1%3%%6 i HARRIK Gr LGt By - Py i dine (CAS:

[ 80290 and or o- uor opyri di ne.
Exanpl &) 2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-6-fluoro-pyridine:
4-14-(2-chl

oL e oy ofEwie SaTNe i NRE e —' 91292304 1t Sl repdrea 1+ PY”
accordance with the general method of example 1b from 4-(3-chloro-phenylethynyl)-2-methyl-
1H-imidazole and 2,6-difluoropyridine.
Example 15

10 6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one:

N
Ol!l\]N//_
U

The title compound, off-white cristalline solid, MS: m/e = 324.2, 326.1(M+H"), was prepared in

cl

accordance with the general method of example 3 from 6-[4-(3-chloro-phenylethynyl)-2-methyl-
imidazol-1-yl]-pyridin-2-ol and methyl iodide, along with the O-alkylation product from which it
15 was separated by flash chromatography (gradient: EtOAc to EtOAc/MeOH 95:5).

Example 16
6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1H-pyrazin-2-one:

Cl
N
H YJ%O
Oy NN
J
N
20 a) A solution of 75 mg (0.214 mmol) 2-Allyloxy-6-[4-(3-chloro-phenylethynyl)-2-methyl
imidazol-1-yl]-pyrazine in 5 ml of methylene chloride was degassed with argon. Then 0.052 ml
(0.428 mmol) of phenyl silane and 2.5 mg (0.002 mmol) of tetrakis(triphenyl-

phosphine)palladium were added and the mixture was stirred for 1h at room temperature. Then

water (1 ml) was added and the mixture was vigourously stirred for 5 min., diluted with 10 ml of



The title conpound, white crystalline solid, M5 me = 325.2,327.1 (MtH "),
was prepared in accordance with the general nethod of exanple 2 from

444- ( 2- chwonotypsdidi n- 4-yl et hyny1l) - 2- PCT/EP2010/060097

met hyl -i m dazol- 1-yl1] - 1H pyri di n-2-one and nethyl iodide. WO

2011/ 006910PCT/ EP2010/ 060097 - 16- Exampbe 8

4-(2-Methyl -4-mtol yl ethynyl -i m dazol - 1-y1) - 1H pyri di n- 2- one: a) The
title (immﬂblﬂftcbhldﬂiﬂet@dsﬂé oganiyphaddveassvaQ€d {bltﬁIWaltbr a}nd bWﬁé Plcgpated in
accordance with 5 general nethod of exanp

2-chl orr@ﬂg@swm@@kfﬁy fndwwqemreﬁ%tﬂwﬂhtm% &9&%\@5 1mw)ted Wh DERZSEC EMEMRER i n
b ohi o bt Hes (righényiphosphing oxidey, fitered and dried tp yild 30 me (0,097 mimol, 45006 ;| o

corrpournht; titlld gjmpdmmd\masxdimedrysbﬁmaﬁodad—l\/lseal/é 3310, 313. NEM+H )Nas prepared in

e |bf .
aC(I\:/E{ h@’gie 9% 8 qthynylsasmethylamidazel keyh I32in¢or opyr i di Me.
c) 2- M%mlaxebg@oaa& %mtk%&l?%nmé)séth lmsdaze@ @sl '2' hﬁstz (‘Mwth)OWQQH&gare@ Lange

solid was prepared in accordance with the general
met hod aofordxmaptith the gémepahriet hadiot Xampiechibl frdia4-(B-ddorolheayldthynyl)-2- rnethyl-
1-et hy 3-nmeth
1- Met h Hmfiﬁzorlr%hffj)f%jﬁhx?' gﬁé{%%m? SR H 49091 1 pyri di n- 2- one:
The title conmpound, light brown solid, M5 nme = 304.2 (MtH '), was
pr egiar ed in accordance with the gener aI nmet hod of exanple 3 from

Met hyl-4-mtol yl et hynyl -i m dazZexampldy- 1H20 pyri di n-2-one and met hyl

108 i - P b4 O ehlpro-ny sidin-driethuny- 2 methyl-ingidagel- L ¥llpyridin2-of:
Cl
YN

H NN A\
S}

a) The title compound, white cristalline solid, MS: m/e = 311.2, 313.2 (M+H"), was prepared in

accordance with the general method of example 1a from 2-fluoro-6-[4-(2-chloro-pyridin-4-
15 ylethynyl)-2-methyl-imidazol-1-yl]-pyridine and KOH in tert-butanol.
b) 2-fluoro-6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyridine:
The title compound, off-white cristalline solid, MS: m/e = 313.2, 315.1 (M+H") was prepared in

accordance with the general method of example 1b from 2-chloro-4-(2-methyl-1H-imidazol-4-
ylethynyl)-pyridine and 2,6-difluoropyridine.
20 Example 18
6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one:

_N
0 III\WN//
U

The title compound, yellow cristalline solid, MS: m/e = 325.2, 327.1 (M+H"), was prepared in

cl

Wi

accordance with the general method of example 2 from 6-[4-(2-chloro-pyridin-4-ylethynyl)-2-
25 methyl-imidazol-1-yl]-pyridin-2-ol and methyl iodide, along with the O-alkylation product from
which it was separated by flash chromatography (gradient: EtOAc to EtOAc/MeOH 95:5).



WO 2011/ 006910PCT/ EP2010/ 060097 -17- The title compound, |ight brown solid,
M5: me = 318.2 (MtH '), was prepared in accordance with the general nethod
of exanplw0o20fwmae10 PCT/EP2010/060097

4- (2-Methyl-4-mtol yl et hynyl -i m dazol - 1-y1) - 1Hpyri di n- 2-one and et hyl

i odi de. Exanple 11 -20-

51- (2- Hydroxy-ethyl)-4-(2-nethyl-4-mtolyl ethynyl -i m dazol -1-yl)-1H pyridin
-2-one: The title conpound, light yellow solid, M5 me = 334.2 (M+H "),
was prepared in accordance with the general nethod of exanple 3 from

4- (2-Met hyl-4-mtol yl et hynyl -i m dazB¥ampldP. 1Hpyri di n- 2- one and

2-i odooet hapc

1-(2- Met hoxyc[lét(lz"l%ﬂﬁgrﬂ(% ﬁ“}%ﬁ/“’fhéi“%? olrly'ihg ynf‘lzol lr'nyHazoIpy%ALaZHi2 N pyrl di n-
2- one: The title cerrpound colorless resin, Ms: mle = 348.3 (MtH '), was
prepared in ﬁcor dance with the general net hod of exanple 3 from

4-(2- Vet h)ql ELOI(% %t hynyl -i m dazol- 1-yl) - 1H pyri di n15 2-one and

2-bro thyletsher. Exanple 13

[ 4-(2- -4-mtolylethynyl-imdazol -1-yl)-2-o0x0-2H pyridi n-1-yl]-acetic

acid et h;N ester: The title conmpound, brown solid, M5 me = 376.3 (MH

"), was prepared in accordance with the 20 general nethod of exanple 3 from
ﬁr f)rerDNgi q‘%gpﬁe E:T(gf(lgo lr?(i # ﬁlﬂ‘é’el ér{s%lgn%zsgiia,jiwg;‘)lﬂelﬁ 3@%' 9 14% a\/HPIm)e Wag %re%%p

g &4 (3n @&’Uo@dathc@%ﬁ)th@@éi&ﬂﬂ IethddrofteRahp lie Nia e b = Al pday- ey 4-( Rlichto2o-prid in VO

1/ 006910PCT/ EP2010Q/ 060097 -18- Cl
ylethynyl)-2-methyl-imidazol-1-yl]-pyrazine.

0

b) 2-Allyloxy-6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyrazine: The title

compound, light yellow viscous oil, MS: m/e = 352.2, 354.2 (M+H"), was prepared in
10 accordance with the general method of example 1b from 2-chloro-4-(2-methyl-1H-imidazol-4-
ylethynyl)-pyridine (CAS:[802905-83-5]) and 2-Allyloxy-6-chloro-pyrazine (CAS:[107466-49-
9].
Example 20
6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-1-methyl-1H-pyrazin-2-one:

Cl
N =
[l\j \L/ )= <\ /EN
J
15 N
The title compound, yellow cristalline solid, MS: m/e = 326.1, 328.2 (M+H"), was prepared in
accordance with the general method of example 3 from 6-[4-(2-chloro-pyridin-4-ylethynyl)-2-
methyl-imidazol-1-yl]-1H-pyrazin-2-one and methyl iodide, along with the O-alkylation product

from which it was separated by flash chromatography (gradient: EtOAc to EtOAc/MeOH 95:5).
20

Example 21
5-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-2-methyl-2H-pyridazin-3-one:

N
0 \YN/

7N

Cl



a) The title conmpound, light yellowsolid, M5 nme = 310.1, 312.0 (M+H),
was prepared in accordance with the general nethod of exanple la from

244- ( 3- chworetipioeqtyl et hyny1) - 2- net hyl -i m dazol - 1- y1] - 6 PCrERR@0y009Ti ne and
KOH in tert-butanol. 5 b) 2-

[ 4- (3-chl or o- phenyl et hynyl) - 2- net hyl - i-&ldazol - 1-yl] -6-fluoro-pyridine :
The title conpound, off-white cristalline solid, Ms: nmfe = 312.1, 314.1
(MrH ) awassoflrt Rpaf@ehg His(&@;ﬁﬁhﬁl%l@@p%&)balﬂdﬁi@rﬁﬁ%[o&ﬂdeﬁﬁB helcbfasMExaRpl e | b

from 4- (3-ch| oro- pheny| et hyny1) - 2- mret hyl 1H-i m dazol e and
2, 6-di fd|(eg|%§|s \gy}zt a;pgqg "]l@glafr%qn)é é 65 rnmol}lS (4-i0do-2-methyl- 1rn1dazol—l -yl)-2

106 4- | i di
2 one. AL RIARL G ko 6 SRl bR re D R (s By ! 1
324. 2, tﬂ&ﬁylﬁ(nﬁﬂldﬂt)/ere\a/dd;ecbmﬁphe ikt GOOBNGAREES Wit &t oo tgepenaie. fithodnof

- D d t hyl did I
o 1Y L RL0B2 BPRF RO AT €03 e ol BRinal et b praecHe
E;‘;?rp”ataﬁgé@ﬁa%hé efiddicenis stiEQASr 31PatBOOACT MNEAR 38 wak evaporated to dryness in
644- ( 3-vetduor akphemyl ithphgthyl Retaee. Apkn carildad oilicdge) Has dtHiqdyand zhasiBpenen Cl
20 A | ut f .75 0..214 L) .
ooay PRy § wkfeoris ifital e sdioahe st s 095 3P A30kas i ne
in5 mﬂa@ﬁ clrB iy g@iphy &b luedn. Cfﬂe udﬁ@@sséﬁ’@d\wﬂlfbﬂ%ﬂgeﬁate?h@?p&e GetidHs (0. 428

(é phenyl S|Iane and 2. 002 mmol
t et Fhakivare erﬁ@tﬁwcbt@oﬁplﬁﬁﬁéyl@a} 1gd1inm<n1 wete o leacmnmwed 6% & lighteyolay
Stlrreq”%@ihﬁaﬁﬁﬁ RO éegag&q?g d@dgﬁﬁ?nmater (1 mM) was added and the

ture S Vi oufous Sstifre diluted with 10 M of WD

C .chl oride and the organi c phase
A i i C@é&ﬁé@@%n1sulfate and

concenty %1@@511 meemq{a% a. 5@mﬁfé|1)l ﬁ(musdd Qliﬁé!ﬁﬁ%ﬁ\dla{zb l-psMZERRtHQ-2HENDVE
inmpurities (triphenyl phosphine oxide), filtered and dried to yield 30

(0. 097 Pynre#zin-45my 1@ﬁ7 mﬂ@f drx THF seawsenlsd t<as78aC\md Oetlaplaftanl .pMrse luioniod n- VS
1 5 | |
e A T QOO B i vt

white @ﬂdﬁﬁaﬁbfﬂﬁ&nb@mdhaﬂbﬁandrétﬁred f355,n 2ddil&al 20 hMtbi)ﬂSV@STtwh@pmr@ﬁ in
accordance wth the general nethod of exanple Ib f

4- ( 3- cHrgFEChHBRYPIhSHYrIge @hﬁ@mwsmdﬂﬁr&a% mlétuéﬁnwas allowed to warm up to

2- Al lyl 0
2 ] R PR S A ISR Bl ORI s
Cl purified by flash chromatography on silicagel using a 90:10 mixture of ethyl acetate / heptane as

20 cluant to yield 53 mg (0.168 mmol, 31%) of the title compound as a light yellow solid, MS: m/e
=316.9 (M+H+).

¢) 5-(4,5-diiodo-2-methyl-imidazol-1-yl)-2-methyl-2H-pyridazin-3-one:

To a solution 0of 400 mg (2.10 mmol) of 2-Methyl-5-(2-methyl-imidazol-1-yl)-2H-pyridazin-3-
one in 15 ml of DMF was added 2.37 g (10.5 mmol) of N-iodosuccinimide in portions. The

25 mixture was stirred for 24h at 75°C. After evaporation of the solvent in vaccuo, the residue was
taken up in 100 ml of ethyl acetate. After standard workup with ethyl acetate/sodium
bicarbonate/sodium bisulfite/brine and drying over magnesium sulfate, the crude material was
purified by cristallisation from ethyl acetate / heptane to yield 702 mg (1.588 mmol, 76%) of the
title compound as a crystalline light yellow solid, MS: m/e = 443.0 (M+H+).

30 d) 2-Methyl-5-(2-methyl-imidazol-1-yl)-2H-pyridazin-3-one:
To a solution of 3.30 g (14.7 mmol) of 4-chloro-2-methyl-5-(2-methyl-imidazol-1-yl)-2H-
pyridazin-3-one in 60 ml of ethanol at 50°C were added 2.44 ml (1.78 g, 17.6 mmol) of

triethylamine and 0.312 g of Pd 10%/C. The suspension was stirred under hydrogen atmosphere



a) The title conpound, white cristalline solid, M5 me = 311.2, 313.2
(MtH), was prepared in accordance with the general nethod of exanple |la
from 2-f |wor0t18%49102- chl or o- pyri di n-4- 15 PCT/EP2010/060097

yl et hynyl) - 2- net hyl -i mi dazol-1-yl]-pyridine and KOH in tert-butanol. b)
2-fl uoro-644-(2-chl oro-pyridin-4-yl et h¥2y1) - 2- et hyl -i m dazol - 1-y1] - pyridin
e: The title conpound, off-white cristalline solid, M5 me = 313.2, 315.1
(MrH ) fyeBShit SP&C EThel data&iystWaﬁlﬁ[tél%dwifﬁdildch@BMEél{thHOhﬂd)f@fhaﬁéiﬁﬂ”ﬂbe | b
from 2- chloro4(2 met hy 1H-|mdazol ¥Ieth yny1l)-pyridi ne and

2, 6-di fﬁﬁg@pwpp@ﬁeﬁ‘gateég%ﬁw g@ing gaken up in 50 ml ot methylere chloride. The organic
6-[4-( I I 1H pyr
i n- o b PN L M R e e She i a5
327. 1 ((RBblg, lmgnpncdpm%)jas anwhrt@mystaﬁme salid, M$ he/ecgeh®r alMretthod of exanpl e
2 from 644-(2-chloro-pyridin-4-ylethynyl)-2- 25

met hy| <) mdﬂai@lz-riaetwl}swIfnedwlmzndwzolandl)rm{ pytiddzadB@aec. al ong with the

0 al kyl ati on product fromwh it was separated by flash chromato
(o ad éntolRDpicl & e E-GAINIDS 85 TEyorordmmon 8baY P OT EPoHAOR UGG0TP - 20-

Exanpl

6-[4-(35]’1%1‘10%%0 T L s g P I G2 e YA T HOPy A n- 2- on
e: C 1904). Tlﬂee;ohmbhevas@umutralt,eddﬁ facahe tued ‘dlelrsstldaielwmmtﬁﬂeﬁdi)yﬂvﬁl me =

312. 0, par ed |n accor danc ener t hod of
exanpl éﬁ{%l%t?%m@ Ref ﬁlﬁ%ﬁ?ew eI orneiue g ﬁw\lﬁgn& thloride 954 Fhcthandl s

yl efdy Rybhe & }H&H@yﬁ'%p‘ C@Zﬁfmﬂ-ﬂafd “RYHAF V& mpdlind as a white crystalhne sohd MS:

2- Al l yl oxy-6-1 or o- pyridin- 4 yl et hynyl)-2-methyl -irm dazol - 1-y1] - pyra
zi ne: “ﬁhertZthSHe%&rhﬂNhhi&r) light yellow viscous oil, M5: me = 352.2, 354.2
(MtH "), was prepared in 10 accordance with the general nethod of exarrpl e
b from 2-chloro-4-(2-nethyl-1H i mBeanple22 yl et hynyl) - pyri di ne

(CAS: [ 802905-83-5]) .and 2-Allyl oxy-6-ch]| oro- pyra2| ne g }{107466 49- 9].
Exanpl eS¢ (2-chloro- pyrldln 4-ylethynyl)-2-methyl-imidazol-1-yl]-2-methyl-2H-pyridazin-3-one:

6-[4-(2-chl oro-pyridi BI 4-yl et hynyl) - 2- net hyl -i m dazol - 1-y1] - 1- net hyl - 1H- pyr

azin-2- one:\ﬂ\l
ca — N
OYTN. /) <\ /E
N 2

N

15 a) The title compound, light brown crystalline solid, MS: m/e = 326.2, 328.3 (M+H+), was
prepared in accordance with the general method of example 21a from 5-(4-iodo-2-methyl-
imidazol-1-yl)-2-methyl-2H-pyridazin-3-one and 2-chloro-4-trimethylsilanyl-ethynyl-pyridine
(CAS: [499193-57-6)).

Example 23
20 2-Methyl-5-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2H-pyridazin-3-one:

Y
N

a) The title compound, colorless resin, MS: m/e = 305.2 (M+H+), was prepared in accordance
with the general method of example 21a from 5-(4-iodo-2-methyl-imidazol-1-yl)-2-methyl-2H-
pyridazin-3-one and 1-ethynyl-3-methyl-benzene.

25  b) 5-(4-10do-2-methyl-imidazol-1-y)-2-methyl-2H-pyridazin-3-one:




15 20 The title conmpound, yellow cristalline solid, Ms: mle = 326.1,
328.2 (M+H '), was prepared in accordance with the general nethod of

exanpl e 3wOrommdne ( 2- chl or o- pyri di n-4-yl et hyny1) - 2- PCT/EP2010/060097

met hyl -i m dazol - 1-y1] - 1H pyrazi n-2-one and nethyl iodide, along with the
0-al kyl ati on product fromwhich it was2%eparated by flash chromat ography
(gradient: EtOAc to Et OAc/ MeOH 95:5). Exanple 21
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vaccuo, taken up I ethyl acetate. Then ca. I g of silicagel was
added %Qg &Q?o%%&ﬁ?ﬁiﬁ%ﬂﬁézlﬁ-‘é- pprated to dryness. The silicagel
cont ai Ni Ng adsorbed” produ was [ oaded onto a 20g flash chronat ography
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f dry THF | ed .t
DUt o1 | SRR BE RS Saich sl B it TSt BesinopSentietefinn Yesele T 1 or 5
mMn., QHRRGHAENYvRAGFLOBy ﬂhs}pctéoﬁhtogfapﬁ%ﬁ@m@hge@ﬂ@ngtalgn)rz@clnfxwre@ﬂethyl
addi t| onal 10 mn at -78C. of “saturated ammoni um chl ori de

sol ut i aactagging deetancgsc:ledng tcmfl)%ldLﬂOé mﬂafﬁ A1 mowd O &0 aldharilipearapquades a
t enper %% Lé{a?ﬁneA\;lfll?%soﬁl gﬂfﬁﬂl‘ﬂﬁwﬁﬁ wth ethyl acetate/water, the crude
Yias ((11 r 2) ili i

mat €ri a fla mat ogr aphy on silicagel using a 90:10
mxtur431;]1%3@:3_%4'_%%&%t / hg)t.aeas 20 eluant to yield 53 ng (0.168 mmol,
310§ of LeRdSthoRy-g- %@%&éﬁ&% yellow solid, M nle = 316.9 (MrH+).

A solution 0f 3.90 g (22.34 mmol) of 4-chloro-5-methoxy-2-methyl-2H-pyridazin-3-one and

3.74 ml (2.71 g, 26.8 mmol) of triethylamine in 60 ml of ethanol was hydrogenated at
atmospheric pressure over 950 mg (0.894 mmol) of 10% palladium on charcoal for 20h at 55°C.

20 The suspension was filtered hot and the catalyst was washed three times with 10 ml of ethanol.
The filtrate was concentrated in vaccuo, and the residue was taken up in 70 ml of methylene
chloride, which was washed four times with 20 ml of water, dried over magnesium sulfate and
concentrated to yield 2.79 g (19.9 mmol, 89%) of the title compound as a crystalline white solid,
MS: 141.2 (M+H+).

25  e) 4-chloro-5-methoxy-2-methyl-2H-pyridazin-3-one:

Sodium metal (613 mg, 26.7 at-g) were dissolved in 35 ml of methanol. To this solution were
added 4.15 g (23.18 mmol) of 4,5-dichloro-2-methyl-2H-pyridazin-3-one in four portions over 5
min. After stirring the suspension for 4h at room temperature, the solution was neutralized by
addition of 1 ml sat. ammonium chloride solution and concentrated in vaccuo. The residue was
30 taken up in 100 ml of ethyl acetate, washed twice with water, drie over magnesium sulfate and
concentrated in vaccuo to yield 3.94 g (22.6 mmol, 97%) of the title compound as a crystalline

white solid, MS: 175.2, 177.0 (M+H+).



c) 5-(4,5-diiodo-2-nethyl-imdazol-1-y1)-2-nethyl-2H pyridazin-3-one: To a
solution of 400 ng (2.10 nmol) of
2- Met hy 1-wo(atwmsdyl - i m dazol - 1-y1) - 2H pyri dazi n- 3- onePCH/EP2010i06@d7 DVF was
added 2.37 g (10.5 mml) of Niodosuccinimde in portions. The 25 m xture
was stirred for 24h at 75C. After evapd#ation of the solvent in vaccuo, the
resi due was taken up in 100 mM of ethyl acetate. After standard workup with
et hyl acet at e/ sodi um bi car bonat e/ sogkdmplei2gul fite/ brine and drying over
magnesi um sul fate, the crude material was purified by cristallisation from
ethyl a&#-&- éhIPrQTBb'ElﬁH’e“'t}’!?tW@flhz “Focthylgimidazyd - mvérmeﬂwwHopyrﬂwlpr“r%e
conpound as a crystalline light yellow solid, M5 me 443.0 (MtH+). 30 d)
2- Met hy1-5-( 2- met hyl - Pmi dazol- 1-y1) - 2H pyri dazin-3-one: To a sol ution of

I

3.30 g (14.
4- chl or Q- 2- -nmet hyl -i m dazol - 1-y1) - 2Hpyri dazi n-3-one in 60 m of
et hanol dded 2.44 m (1.78 g, 17.6 mml) of triethylam ne and

0.312 g, Qf ;\Pd 10% C. The suspension was stirred under hydrogen atnosphere
WO 2011/ Ob/691OPCT/ EP2010/ 060097 -22- for 15h at 50C. The catal yst was
filtered off and washed twice with 10 ml of ethanol. The filtrate was

concenta) dpadojution of 608, ma 1 Glatkee Dy GH-(QEFhllﬁroﬂﬁ’rid@t-ﬁyl@éh}@YBFﬂ -oethgé. The
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solid, nM&f aBétBne—wél%]adaed Mrhip) (0. 351 &imol) of potassium carbonate The suspension Was
4-chl or o- 2- rrethyl 5-(2-nmet hyl -i m dazol-1-y1)- 2He-lfyr|da2|n 3-one
sol ut i oHrred forat8mt gooms emperatiyic) Tl suspenspincisdilisradl #hskthy ﬁahzweﬁwaémzhwlg one

(.CAS' [aggtgng%%t)r%@%r %ﬁ%c}%n%%t%c}gg@%cw So?sfl(%l?e v%astcﬂé/sol\}ghq@&%&fe in 50 m of

di oxane was stirre ut1on was concentrated in
vaccuo aaetdtetﬂmhermi ldgief Mh&gphwhs‘ adeldd biyd fHeaakpenkiom nak ogicapiytcdwevacsud.iThagel

usi a. 95: Xt ure ene chI ride a t hanol a 0 eluant to
Vi ef@ siligag Ce&t&m&g %ﬂ%ﬁﬁbﬁ& chyag lga %qqt%a@e%"@ﬁ%a%ra@ wltl@wast al line

solid, Mpq Wik aﬂozl:@)'srnﬂxturg%?et% { Mebd andEX@IRAR. B obtains 6 m ﬁO .018 mmol,
5-14-(2-chloro-pyridin-4-y Kynyl 2- et hyl -i mdazol -1 gl 2- rrethyI-ZH-pyr

|rr;ja2| ng}%g;%)mf tl;%ﬁtlayorfmmmﬁlas h@rystﬂﬂpmlrght yd:lilcqhsolbti O 3@6%&&8 ﬁdM@Hﬂ)l i F MVE:
e I n accoradance wt the genera
net hod sgqar%ﬁgﬁﬂpletﬁﬁ &%@F%%Om%ylg{lotg) pro?iuct

5-(4-i
2- chl ore Exanpl e

23 15  The title compound, whlte cristalline solid, MS: rn/e = MS: 312. O 314.0 (M+H+), was prepared

in accordance with the general method of example 16a by deprotection of 4-allyloxy-6-[4-(2-
chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyrimidine.

¢) 4-allyloxy-6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyrimidine:
The title compound, white cristalline solid, MS: m/e = MS: 312.0, 314.0 (M+H+), was prepared

20 in accordance with the general method of example 1b by reaction of 2-chloro-4-(2-methyl-1H-
imidazol-4-ylethynyl)-pyridine CAS:[802905-83-5] and 4-allyloxy-6-chloro-pyrimidine.

d) 4-allyloxy-6-chloro-pyrimidine:
To a solution of 7.5 g (50.3 mmol) of 4,6-dichloropyrimidine and 3.61 ml (3.07 g, 52.9 mmol) of

allyl alcohol in 40 ml of dioxane were added 19.6 g (60.4 mmol) of cesium carbonate. The

25  suspension was strirred for 14h at 85°C and then allowed to cool to room temperature. The
solution was filtered, and the salts were washed with ethyl acetate. The filtrate was concentrated
in vaccuo and purified by flash chromatography on silicagel using ethyl acetate as cluant to yield

4.42 ¢ (25.9 mmol, 51%) of the title compound as a colorless oil.



202- Met hyl -5- (2-net hyl - 4-m tol yl et hynyl -i m dazol - 1-y1) - 2H pyri dazi n- 3- one:
a) The title conpound, colorless resin, M5 me = 305.2 (MtH+), was

pr epar ed wo 2atioosdance with the general nethod of exanplPeTAPa0HOGITNT

5- (4-iodo-2-net hyl -i m dazol - 1-y1) - 2- net hyl - 2Hpyri dazi n-3 -one and

1-et hynyl-3 -nethyl -benzene. 25 b) -25-

5-(4-io0do-2-net hyl -i m dazol-1-yl)-2-net hyl - 2H pyri dazi n- 3- one: WO

2011/ 006910PCT/ EP2010/ 060097 -23- TExampkl2stion of 160 ng (1.11 mmol) of
5-ch|oro-2-neth¥l-ZFprridazin-3-one (CAS: [14628- 34-3]), .230.ng (1.11
mmol ) of 4-iblbldciargphenylethyndiZ ot dingethd-i lenﬂl-éﬂ)pqulfnsl-sn% of dry
DVF were added 721 ng (2.21 mmol) of cesium carbonate. The suspensi on was
stirred for 30 min atC45C, then for 3h at 65C and allowed to cool. The
cristallisedzNroduc/—\s filtered off, 5 washed with ethyl acetate and dried
in vaccuo tq]| mg (0.791 mml, 71% of the title conmpound as a
crystal low solid, Ms: nfe = 316.9 (MtH+). c) 5

- chl or oy thyl-2H pyridazin-3 -one : A mxture of 1.50 g (10.70 mmol) of
5- met hoxy-"2- net hyl - 2H pyri dazi n-3-one and 7.8 m (13.1 g, 85.6 nmol) of
phosphorus oxychl oride was heated at 110C for 2h. After allowng to cool to
10 r oord téerpde sempeund; hghtrirxwu cestadmcpoid.dS| mico= 3202260 (MtEAhwatasr wi t h
Vi gourus sti.rring.. Afte eutralizatipn. by addition qgf ,saturated sodi um
car pondt B heraet kbt BB A E MR B e iRl 3 Bt

chl ori deddaaser-yl)drH-goridMe-oneEgdels tdrosItfhgh @-whderoncent rat ed in vaccuo.
The crude material was purified by flash chromatography on silicagel using

a 80: 2Q) miutigdd2 Ot diglehhyl-idRigl Al i€y EI-pRRtiANE RS el uant to yield 904 ng
(6.25 mmol, 58% of thé title conpound as a 15 crystalline white solid, Ms:

141. 2( Nikeritle campsuns tthateyer tatiehspllid 2MSp /¢ eiadd b9-(B1-de), wappephigtiion of 3. 90

5,22 SEoRL G B S0 S SOt O AL ygaend o7

hy drogemadagel- B1)a3iyidsiehed i KORie &stbgaier 950 ng (0.894 mmol) of 10%
pal | adi um on charcoal for 20h at 55C. 20 The suspension was filtered hot

and t he) oahf)rysit (4B do-vasiaitHyliBRIabd MRS WitiRink0 ™ of ethanol. The filtrate
was concentrated in vaccuo, and the residue was taken up in 70 m of

met hy| die tichlcompdend, wiite ferystedlinvasohid dMSo o'e £i338<, 3 1. h (¥ H) wa$ prentred jn dr i ed
i | fat d trated.t i el .d9. 9. | ., 899 f
oy oS T L P SRR PSR Pl o B R iRl 2% ©

4- chl o OAS:-[681$90x38-81) Rl hychiodb+4pftidrdgsiding3- one:  Sodi um netal (613 ng, 26.7
at-g) were dissolved in 35 ml of methanol. To this solution were added 4. 15

g (#3.18 mol ) of 4,5-dichIoro-2-neggﬁhp@b%pyridazin-3-one in four portions
over 5 mn. After stirring the suspension for 4h at roomtenperature, the
sol ut i on4vidd3rehlarogiliengléthynydadibidimathyl-imidazok kiyll- ety ldH-phidin-done:
solution and concentrated in vaccuo. The residue was 30 taken up in 100 m
of ethyl acetate, wasfled twce with water, drie over magnesium sul fate and
concentrated _Nn vacedo to yield 3.94 g (22.6 mol, 97% of the title
corrpounéj as Q er¥s @ ine white solid, Ms: 175.2, 177.0 (MrH+).

X

Nz

The title compound, white crystalline solid, MS: m/e = 338.1, 340.0 (M+H+), was prepared in
accordance with the general method of example 3 from 4-[4-(3-chloro-phenylethynyl)-2,5-
20  dimethyl-imidazol-1-yl]-1H-pyridin-2-one and methyl iodide.

Example 27
4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one:



WD 2011/ 006910PCT/ EP2010/ 060097 -24- Exanple 24
6-[4-(2-chloro-pyridin-4-ylethynyl)-2-nethyl-imdazol -1-y1]-3-net hyl - 3H pyr
i m di n-4-woen11/006910, N, 1 , NN a) To a solution of 50.0Pog/EPR1LOG600ATDI ) Of
644- (2-chl oro-pyridi n-4-yl ethynyl)-2-nethyl- 5

i m dazol - 1-y1] - 3H pyri nmi di n-4-one and -26020 mM (45.5 ng, 0.321 mmol) of
nmethyl 1odide in 10 m of acetone were added 44 ng (0.321 mmol) of

pot assi um carbonate. The suspension was stirred for 48 at room tenperature.
The suspensigm was fi{tered and the salts were washed with acetone. The
filtrate was Ic ted in vaccuo. The residue was dissolved in ethyl
acet ate/ of silicagel was added and the suspensi on was
concentrated i h vaccuo. The 10 silicagel containing adsorbed product was

| oaded 0fit¥ a fl ash chromat ography colum and eluted with a 90:10 m xture
of ethyl acetate and nethanol. One obtains 6 ng (0.018 mml, 11.5% of the
title ChepdkRIMPSUR, Fhitstcaystdllve: doilighiSy él/¢ @WSSQL Bﬂ4 1 W+HC=}36was prépgdie{nM+H+)
separ at ed fron1the undesi red 0-al kyl ati on pro

6- [ 4- (219%91 ¥ic8 “ﬁS}lrtil@B?pGAa lynethed oferpmplag fram 4 [H&j@&l@no phepyiethypy e 3-ni di n- 4-
one: solid, Ms: me = Ms: 312.0,
314.0 ﬁﬁ§1&§3%£%? ﬁﬂgggﬁﬁg%%§%§WF?ﬁ@the general nmet hod of exanpl e
16a §y deprotection of 4 aIIonxy éwl

chl oro-pyridi n-4-yl et hynyl) - 2- nethy 8§§ol 1-yl]-pyrimdine. c)

4-al |yl prp(Behidrd- ghafylahsmjayrz;sduimefthylhﬁhhyioy-l)yl]?dr(emjmlroxy:tmgndﬂqum]n-pyrl
m dine: The title conpound, white cristalline solid, Ms 0,
314.0 (MrH+), was prepared 20 in accch@®fice with the general nethod of
exanple | b by reaction of 2-chloro-4-(2-nmethyl-1H

i mi dazol - 4-yl et hynyl) Lpyri di ne CAS:[802905-83-5] and

4-al |yl oxy-6-¢ syrimdine. d) 4-allyloxy-6-chloro-pyrimdine: To a
solution @f 7..5/0 @ nmol ) of 4, 6-dichloropyrimdine and 3.61 m (3.07

R
g, 52.9 nnﬁg;r ' yl alcohol in 40 m of dioxane were added 19.6 g (60.4
nmol ) q%»gﬂ yum car bonate. The

The title compound, white crystalline solid, MS: m/e = 368.1, 370.1 (M+H+), was prepared in

10  accordance with the general method of example 3 from 4-[4-(3-chloro-phenylethynyl)-2,5-
dimethyl-imidazol-1-yl]-1H-pyridin-2-one and 2-iodoethanol.

Example 29
4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-(2-methoxy-ethyl)-1H-pyridin-
2-one:

Cl
V=
oA
\O/\/N Z

15

The title compound, white crystalline solid, MS: m/e = 382.3, 384.1 (M+H+), was prepared in
accordance with the general method of example 3 from 4-[4-(3-chloro-phenylethynyl)-2,5-
dimethyl-imidazol-1-yl]-1H-pyridin-2-one and 2-bromoethyl-methylether.

Example 30
20 4-(2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one:



25 suspension was strirred for 14h at 85C and then allowed to cool to room

tenperature. The solution was filtered, and the salts were washed with

et hyl acewvate11/0Db|ofiltrate was concentrated in vaccuo &ou/Epeeiofos@d? by

flash chromat ography on silicagel using ethyl acetate as eluant to yield

4.42 g (25.9 mmol, 51% of the title c@Mound as a colorless oil. WO

2011/ 006910PCT/ EP2010/ 060097 -25- Exanpl e 25

4 [ 4- (3-chl oro- phenyl et hyny1) - 2, 5-di et hyl -i m dazol - 1-y1] - 1H pyri di n- 2- one:
a) Th&rmltle ound, light brown crystalline solid, M5 me =

324 2, 326. 1 s 5 prepared in accordance with the general nethod

of exa from4 (4-iodo-2, 5-di net hyl i m dazol-1-y1)-1H pyridi n-2-one

and 1- cghq;o -8 -et hynyl - benzene. b)

4- (4-10d0~2, 5-di met hyl -i m dazol-1-y1)-1H pyridi n-2-one: The title

compound, white crystalline solid, M5 me = 315.9 (MtH+), was prepared in

accor dameeitMicompbngd, ighetralvnielidiods offn/cex anzpn QMHH#)I WiR prepared in accordance

2-chl oro-4-(4-iodo-2,5-di nethyl 10 i m dazol - %, ¥r|d|ne and KOH i

t ert - butithiBe genergl mezhcchp%% 6(24131 ferrs 44 510@@ ?rér Pethyrivgighagal- Iryl4hH- pyr i di ne:

The tlg%ﬁ 89&911%@§5§1§r ]#hﬂglsolld M5: me = 329.2, 331.1 (M+H)

was pr I'n accor e wth the general method of exanple b from

4-iodo- 2, 5-di net hyl-1H i m dazol e ( GAS: 97-38-6]) and
2- chl oro-4-fl uoropyri di ne. 15Exanpq§z§%gﬁ%§

4- [ 4- ( 3- chl o492 phemytiat-aymytblylethbnydiifBa a0l-1-yT)-daaethyll t Mg yridinet bue: - 1H pyrid
in-2-one: Cl The title conpound, white crystalline SO|I31 M5: me = 338.1,
340.0 (M+H+), was prepared in accordance with the general nethod of exanple
3 from 444-{3xchl or henyl et hyny1)-2,5- 20

di met hyl -i m ]-1H pyridin-2-one and nethyl iodide. WO

060097

The title compound, brown solid, MS: m/e = 318.2 (M+H+), was prepared in accordance with
the general method of example 3 from 4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-1H-
10 pyridin-2-one and methyl iodide.

Example 32
4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one:

YN

Oy AN
NN
The title compound, light brown solid, MS: m/e = 332.2 (M+H+), was prepared in accordance

15  with the general method of example 3 from 4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-
1H-pyridin-2-one and ethyl iodide.

Example 33
4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-1-(2-hydroxy-ethyl)-1H-pyridin-2-one:




-26- C  The title conpound, white crystalline solid, Ms: mle = 352. 2,
354.1 (M+rH+), was prepared in accordance with the general nethod of exanple
3 from 4M0(28tighbano- phenyl et hyny1) - 2, 5- PCT/EP2010/060097

di met hyl -i mi dazol - 1-y1] - 1H pyri di n-2-one and et hyl iodide. 5Exanple 28

4-[ 4- (3-chl or o- phenyl et hyny1) - 2, 5- di ne2®yl -i mi dazol - 1-y1] - 1- ( 2- hydr oxy- et hy
|)-1H pyridin- 2-one: C The title conmpound, white crystalline solid,

MS: M ahe ti8BBopodnd) light Betstthh)solidyad S Pimeda B 4812 i M-+ a6 soprdpared in cebrdhie
general nethod of exanple 3 from 444-(3-chl oro-phenyl et hyny1).- 2, 5-

di met hyYith the ggaespl-methad ofigyapiplg frpmpd- é‘dﬁﬁﬁhzl:£6%j Ipthproml-inEdarrpl &l
4-[4- (31£ ToL0) t -2, 5-di met hyl -i m dazol - 1-y1] - 1- ( 2- met hoxy- et hy
I)-1FFg;f?%?%ﬁzfgggéb%dPM%%&%m he title conpound, white crystalline solid,
M5: mle = 382.3, 384.1 (MrH+), was PLER gq i n accordance with the general
met hod of exanple 3 fron1444-(3-ch|oro-§% nyl et hyny1) -2, 5-

i e ) I RRY e P31 P36, RS TREN i FRh N5

204- (2, 5-di net hyl-4-mtol yl et hynyl -i mi dazol - 1-y1) - 1H pyri di n- 2- one:

The title compound, light brown solid, MS: m/e = 362.3 (M+H+), was prepared in accordance
with the general method of example 3 from 4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-
1H-pyridin-2-one and 2-bromoethyl-methylether.

10 Example 35
4-[4-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl]-1H-pyridin-2-one:

A solution of 47mg (0.067 mmol) bis(triphenyl-phosphine)palladium dichloride in 4 ml of DMF
was degassed with argon. Then 300 mg (0.952 mmol) of 4-(4-i0do-2,5-dimethyl-imidazol-1- yl)-

15 1H-pyridin-2-one, 5 mg (0.019 mmol) of triphenylphosphine, and 0.265 ml (193 mg, 1.90 mmol)
of tricthylamine were added and the mixture was stirred for 10 min at room temperature. Then
399 mg (1.904 mmol) of 2-chloro-4-trimethylsilanyl-ethynyl-pyridine CAS: [499193-57-6] and
5.4 mg (0.029 mmol) of copper(l) iodide were added and the yellow solution was stirred for
another 10 min. The mixture was warmed to 60°C and 1.43 ml of 1M tetrabutylammonium

20  fluoride solution (1.43 mmol) were added dropwise over a period of 50 min. The dark brown
mixture was stirred for 48h at 50°C, allowed to cool , and was evaporated to dryness in vaccuo.
The residue was taken up in 5 ml of ethyl acetate, 3 g of silicagel were added and the suspension
was evaporated to dryness. The silicagel containing adsorbed product was loaded onto a 50g

flash chromatography column. The product was eluted with a gradient heptane: ethyl acetate



WO 2011/ 006910PCT/ EP2010/ 060097 -27- The title conpound, |ight brown
solid, Ms: nmle = 304.1 (MtH+), was prepared in accordance with the general
met hod ofwexanploediBla from PCT/EP2010/060097

4- (4-i odo- 2, 5-di met hyl -i m dazol- 1-y1) - 1Hpyri di n- 2- one and

1- Et hyny1- 3- net hyl - benzene. 5Exanpl e 329-

4-[2,5-di nmethyl-4-mtol yl et hynyl -i mdazol -1-y1]-1-net hyl - 1H pyri di n- 2- one:
The ti tSK)EQOQOWEI@tatbF aiethagel 90l 0. Nbe pﬁi‘eefraetl&lﬁware(ol&htlréh)natm yRiepangd in
accordance with general nethod of example 3 f

4-[ 2, s{Bi2fdogol. 3&%&@%%@@ ﬁgfrﬁmlmdrﬁS@abzwn@%M&H&V@ 13434337 A- O Bhd
nmet hyl 1 odide. Exanple 32

4-12,5-di met hy1 4-mtolylet hynyI - i nkxpmple 36-y1] - 1- et hyl - 1H pyri di n- 2 one:

iTEeaE:icz)lr '!é é,’xrtuhngﬁﬂgle %S S glel?-ﬁthg HP{Haz%l'l Pfﬁ?]gn*e hl\/}i"ﬁ'-i pyiiaf-PloqRar ed

442, 5-di rret hyl 4-mt ol P/I et hynyl -imdazol -1-y1] - 1H— pyri di n 2-one and et hyl
i odi de. Exanple 33 [
4-12, 5-di net | yl et hynyl -i m dazol - 1-y1] - 1- (2- hydr oxy- et hyl ) - 1H pyri

di n- 2- qnea N 06910PCT/ EP2010/ 060097 -28- The title conpound, |ight
br own ?@ X = 348.2 (MtH+), was prepared in accordance with the
gener al hod of exanple 3 from

4-[ 2 5-di net hyl-4-mtol yl ethynyl -i m dazol-1-yl]- 1H pyridin-2-one and 2-io0
do et h%s'%l'e tiF[é( gglg]lpoeun%i?grey solid, MS: m/e = 339.2, 341.1 (M+H+), was prepared in accordance

with the general method of example 35 from 4-(4-i0do-2,5-dimethyl-imidazol-1-yl)-1-methyl-
1H-pyridin-2-one and 2-chloro-4-trimethylsilanyl-ethynyl-pyridine.
b) 4-(4-iodo-2,5-dimethyl-imidazol-1-yl)-1-methyl-1H-pyridin-2-one:

10  The title compound, white solid, MS: m/e = 330.1 (M+H+), was prepared in accordance with the

general method of example 3 from 4-(4-i0do-2,5-dimethyl-imidazol-1- yl)-1H-pyridin-2-one and
methyl iodide.

Example 37
4-[4-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one:

The title compound, light brown solid, MS: m/e = 353.3, 355.2 (M+H+), was prepared in
accordance with the general method of example 3 from 4-[4-(2-chloro-pyridin-4-ylethynyl)-2,5-
dimethyl-imidazol-1-yl]-1H-pyridin-2-one and ethyl iodide.

Example 38
20 4-14-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-(2-hydroxy-ethyl)-1H-
pyridin-2-one:




5

4-[2,5-di methyl-4-mtol yl et hynyl -im dazol -1-y1] -1-(2- net hoxy-et hyl) - 1H pyri
di n- 2- onewO 20h@069101 e conpound, |ight brown solid, M. mCE/ER28626@9T7 MHH+) |
was prepared in accordance with the general nethod of exanple 3 from
4-12,5-di methyl-4-mtolyl ethynyl -i m da2®1-1-y1]- 1H pyridin-2-one and

2- bronoet hyl - net hyl et her. 10Exanpl e 35

4- [ 4- ( Zhehitlercompytind] iofande ¥bI&t, DYSyrh)e-=23 690l 378 RWI+H), €Az @tepdred Ih addordined di n-
2-one: Cl A solution of 47ng (0.067 mmul) L )

bi s(t r iIHehy BepHeSpethody bt 1fem th-6-tllerapyridipet-dethpd -dasdigethab s ed
wth ar Then_ 390 (P | -(4-1iodo- 2, 5-di net hyl -i m dazol - 1-
yl) - 151)191 Z%&??gilﬁg%g,pﬁ%dgﬁg%gﬂ%'l) of triphenyl phosphi ne, and
0.265 mM (193 ny, 1.90 nmol) of triﬁt‘ah Ilaregbne wer e added and the m xture
was stirred for 10 mn at roomtenpera R¥e” Then 399 nmg (1.904 mmol ) of
2-chd or at-fkt-(zr-émeidnpyﬁﬂinamyleﬂ?trgx)nz(,&diwet IHimid2B01- 1 ORI R cti{0x§] ethPD-1H-4 Ny
(0.029 mmol ) of copper(l) iodide were added and the yellow solution was
stirred for another 10 min. The niR¥i¢iB-2r@8e:war ned to 60C and 1.43 m of 1M
tetrabut yl ammoni um 20 fluoride solution (1.43 mml) were added dropw se
over a period of 50 niCh. The dark brown m xture was stirred for 48h at 50C,
al l oned to cookN and=was evaporated to dryness in vaccuo. The residue was
taken up iq 9 \ejlhyl acetate, 3 g of silicagel were added and the
suspensi on S evaporated to dryness. The silicagel containing adsorbed

pr oduct~ was\yoaded onto a 50g flash chromat ography columm. The product was
el ut ed v%th a gradi ent heptane: ethyl acetate WO

2011/ 006910PCT/ EP2010/ 060097 -29- 80:20 to ethyl acetate : methanol 90:10.
The purldeftitiaspmpasndadight ronsealid, V8 dmico= §8BB.B 84l (K 0), 289 prenated i80%)  of

:Egge ti talcc(:aor gn%@%&lqhg‘ Sgel?‘era "o gfl elxglmp%sj frroﬂme4-['4-i3.?2-c5:hlozfo-p3y%i7d'i1%-4-(y etﬁm(%l'l)-%g mpl e
4- [ % ( Aiabthk enifyoil-diyIt-4Hyyeidy pyht add B-dbmesthyll metiydaeel - 1-y1] - 1- met hyl - 1H
-pyridin-2-one: 5 a) The title conpound, grey solid, Ms: me = 339. 2,
341.1 (MrHt), was prepared in accor ¢ggRmpiedg h the general nmethod of exanple
35 from4-(4-io0 do -2,5 -dinethyl-imdazol -1-y1)-1-nmet hyl 1H pyri di n- 2- one
and 2- dhlde@oM4thoxiyrpdtenyleshynyby?,S-atimgthyl-ipidaizok hel]-1H-pyridin-2-one:

O_
Y=
oA

The title compound, light brown solid, MS: m/e = 320.1 (M+H+), was prepared in accordance

15  with the general method of example 1¢ from 4-(4-i0do-2,5-dimethyl-imidazol-1-yl)-1-methyl-
1H-pyridin-2-one and 1-Ethynyl-3-methoxy-benzene.

Example 41
4-[4-(3-fluoro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one:

F
P =
oA

20  The title compound, brown waxy solid, MS: m/e = 322.1 (M+H+), was prepared in accordance
with the general method of example 1¢ from 4-(4-i0do-2,5-dimethyl-imidazol-1-yl)-1-methyl-
1H-pyridin-2-one and 1-Ethynyl-3-fluoro-benzene.



b) 4-(4-i0 do-2,5 -dinethyl-imdazol -1-y1)-1-nethyl-1H pyridin-2-one : 10
The title conmpound, white solid, Ms: me = 330.1 (MtH+), was prepared in
accor danceowntinosfie general method of exanple 3 from  PCI/EP2010/060097
4- (4-io0do- 2, 5-dinethyl -i mdazol-1- yl)-1H pyridin-2-one and net hyl i odide.
Exanpl e 37 -31-
4-[4-(2-chloro-pyridin-4-ylethynyl)-2,5-dinethyl-imdazol -1-y1]-1-ethyl -
pyridi n-2-one: Cl 15 The title coppabpr.42l i ght bromm solid M5: nle =
353.3, 355.2 (MrH+), was pregared in accordance with general nmet hod of
exanpl &-#-@r r&amhe(nzleéhylaflb égﬂlmﬁhﬁdﬂﬂwﬂphm}lﬁ-nzethyl-lH pyridazin-3-one:
di met hyl -i m dazol -1-y1] - 1H pyri di n-2-one and ethyl iodide. Exanple 38
204-[4-(2-chloro-pyri i n-4-yl et hyny1) -2, 5-di net hyl -i mi dazol - 1-y1] - 1- ( 2- hydr
oxy-et hyl) - -2-one: C WO 2011/ 006910PCT/ EP2010/ 060097 -30- The
title 0 solid, Ms: me = 369.0, 371.2 (M+H+), was prepared
in accoﬁ%ﬁbﬁe with the general nmet hod of exanple 3 from
4-[ 4- (2. 8h¥or o- pyri di n-4-yl et hynyl) -2, 5-di net hyl i m dazol-1-y1]-1H pyridin-2
-one and 2 i o do ethanol. Exanple 39
54-[ 4- (2160 }AE Syl Dt vrbh bihhe Gorfr, dhgGh 3308, a2l (viry ] svks (2- metho
xy-et hyl) - pyridin-2=one:

5 prepared in accordance with the general method of example 1¢ from 5-(4-iodo-2,5-dimethyl-

imidazol-1-yl)-2-methyl-2H-pyridazin-3-one and 1-chloro-3-cthynyl-benzene.

b) 5-(4-iodo-2,5-dimethyl-imidazol-1-yl)-2-methyl-2H-pyridazin-3-one:

The title compound, light yellow cristalline solid, MS: m/e = 331.0 (M+H+), was prepared in
accordance with the general method of example 23b from 5-chloro-2-methyl-2H-pyridazin-3-one
10  and 4-iodo-2,5-dimethyl-1H-imidazole.

Example 43
5-[4-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl]-2-methyl-2H-pyridazin-3-

one:

15 a) The title compound, light brown cristalline solid, MS: m/e = 340.2, 342.0 (M+H+), was
prepared in accordance with the general method of example 35 from 5-(4-iodo-2,5-dimethyl-

imidazol-1-yl)-2-methyl-2H-pyridazin-3-one and 2-chloro-4-trimethylsilanyl-ethynyl-pyridine.

Example 44
5-(2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl)-2-methyl-2H-pyridazin-3-one:



Cl The title conmpound, light browm solid, M5 mle = 382.3, 384.1 (MH+),
was prepared in accordance with the general nethod of exanple 3 from

444- ( 2- chwonotyppsdidi n- 4-yl et hynyl1)-2,5- 10 PCT/EP2010/060097
di met hyl -i m dazol - 1-y1] - 1H pyri di n- 2-one and 2- br onoet hyl - net hyl et her.
Exanpl e 40 -32-

4-[ 4- ( 3- Met hoxy- phenyl et hyny1l) - 2, 5-di et hyl -i m dazol - 1-y1] - 1H pyri di n- 2- one
: Thihettitlelco o v Uight ydllb@*‘ttnsbﬂl%‘so&d] M(S rﬂ)(5= 3I19 Q (M+3—2{), ilvaé Mbb‘d‘r)ad IIWaS
prepared i n accordance 15 with the general net

4- (4- i gogrsdanpe suith the gearalimgthed of c@mpie) qur%tSh(y‘rl@ﬁpﬁ;ﬁriilmeﬁhw@rd@%lnhyl)
1-Eth 4
4-[4-)(/2¥%F%3frl%ﬁ_gﬁeny gpﬁ@%%dﬁxagmf3 ﬁlﬁthyl Ferﬁzd%zol 1-y1]-1-methyl - 1H pyrid

in-2-one: F 20 The title compound, brovvn waxy solid, M5 me = 322.1

(MtH+), was prepared in accordance W|th t;:g general nethod of example Ic

from 4- (4-i1o0do-2,5-dinethyl-im dazd® 1- met hyl 1H pyri di n- 2- one and

éx Etmf;lyre&!(izéﬁdi‘dlétﬁ§p4m%§ﬁﬁlynyv\%%%&( P%%lﬁPﬁilgllEEﬁB}%ﬁ@ﬂO&Znéﬁ 1-

544- ( 3- chl or o- phenyl et hyny1) - 2, 5-di et hyl -i m dazol - 1-y1] - 2- met hy1- 2H pyri da

zin 3-one: a) The_fitle corrpound l'ight brown cristalline solid, Ms: nmfe
= 339. 2, 345/1\} M @ was 5 prepared in accordance with the general met hod

of exa 71

5-(4-io0do- 2 5-\di met hyl i m dazol-1-y1l)-2-nethyl-2H pyridazin-3 -one and 1
-chl oro-t @N et hynyl - benzene. b)

5- (4-iodo- 2, 5-di net hyl -i mi dazol - 1-y1) - 2- met hyl - 2H pyri dazi n- 3- one: The

title r L was

pr epar %Z@%Hggg%r#d&(gﬁlédﬁ@l ggl Mssteer?i]{]a/%alr561 (ItMﬁH W ?‘n%)lared\}@% %r&%mﬁ

5 ChI orte genkedl mekhozl-drf&yamﬂ]azhcrfrﬁn 6+(¢-iddb-2a5edimethyl-imidazol-1-yl)-3-methyl-3H-

do- 2, 5-di met hyl- zol Ie 43
(?yEPnl%Po =R |1nethyl$>ﬁ %yks% >-di met hyl - i mi dazol - 1- y1] - 2- et hy1- 2H
-pyridazin
py b) 6- ( 4- 10d0 2,5-dimethyl-imidazol-1-yl)-3-methyl-3H-pyrimidin-4-one:

The title compound, light yellow cristalline solid, MS: m/e = 331.0 (M+H+), was prepared in
accordance with the general method of example 3 from 6-(4-i0do-2,5-dimethyl-imidazol-1-yl)-
3H-pyrimidin-4-one and methyl iodide.

15 ¢) 6-(4-i0do-2,5-dimethyl-imidazol-1-yl)-3H-pyrimidin-4-one:

The title compound, light yellow crystalline solid, MS: m/e = 316.9 (M+H"), was prepared in
accordance with the general method of example 1a by treatment of 4-fluoro-6-(4-iodo-2,5-
dimethyl-imidazol-1-yl)-pyrimidine with 50% KOH in tert-butanol.
d) 4-fluoro-6-(4-iodo-2,5-dimethyl-imidazol-1-yl)-pyrimidine:

20 The title compound, white cristalline solid, MS: m/e = 340.2, 342.1 (M+H") was prepared in

accordance with the general method of example 1b from 4-iodo-2,5-dimethyl-1H-imidazole and
4,6-difluoropyrimidine.
Example 46
6-[4-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl]-3-methyl-3H-pyrimidin-4-

25 one:




one: CI 15 a) The title conpound, light brown cristalline solid, M5 me =

340.2, 342.0 (M+H+), was prepared in accordance wth the general nethod of

exanpl e 380f201M06910 PCT/EP2010/060097

5- (4-iodo- 2, 5-di net hyl i m dazol - 1-y1) - 2- net hyl - 2H pyri dazi n- 3- one and

2-chl oro-4-trimethyl sil anyl - et hynyl - pyB3di ne. Exanple 44

5-(2,5-dinethyl-4-mtolyl ethynyl-imdazol -1-y1)-2-nethyl - 2H pyri dazi n- 3-one
WO 20t 1110 Q6hpOmT Al@%&%&&@t@ﬁﬁleﬁﬁd MB erntel + B40.2.03M20NELHH)| ghs pyephedw

cristalline solid, M5 me = 319 (MtH+) prepared i.n accordance wth

t he geﬁ@a%orc}ﬁg@q;]yghélpe g@pﬁpﬁg p@tho@ qcf,eégﬁnple 35 frorn 6-(4-i0do-2,5-dimethyl-imidazol-1-

5-(4-i - 42 - f one and

1- et hy§®03 gneﬁlr?g I';Ffj{)ﬂ%elﬁi%tgﬁ g)‘?lé g@% nc%l?&ero Zlgﬁlﬁ?ertmgﬂaal]f &Mﬁ{ﬁl %%/halng.

6- (2, 5-di nethyl-4-mtolylethynyl-imdazol -1-y1)-3-net hyl -3H pyri m di n-4-one

: a) The title conmpound, yellowsolid, M5: me = 319.2 (M-H+), was

preéar ed in accordance with the ge a&ppl,ehglt hod of exanple Ic from

6- (4-iodo- 2, 5-di net hyl -i mi dazol - y1) 3-net hyl - 3H10, pyri m di n-4-one and

1- et hy @y[j_l Q- m@ﬂqyyﬂ_@éﬁly&%ynyl-lgl}dazol- -yl)-2-o0x0-2H-pyridin-1-yl]-acetamide:

6- (4-1iodo- 2, 5-di net hyl -i m dazol - 1-y1) - 3- et hyl - 3H—pyr|md|n 4-one: The

title corrpouns%NI i ght{yellow cristalline solid, M5 me 331. 0 (M+H+), was

prepared in ac with the general nethod of exanple 3 from

6- (4-i odqy%; met W - i m dazol -1-y1)- 3H pyrim di n-4-one and net hyl

i odi de. \¢)) 6- (4-iodo-2,5-dinethyl-imdazol-1-yl)-3H pyrimdin-4-one: The

title dghpound, light yellow crystalline solid, M5 me = 316.9 (MtH '),

was prepared in accordance with the general nethod of exanple |la by

t r eat mdot2 of ofla TMusmhgiod-qf 4ningatae i, 1Bethaialeteany hddedio@amp(0- 16 pnmol)pafi[#+Rdi ne

with 50%

1o patsd oAb iR RRL AL PAa-aso aH-mridiny Lyl acsiarsid b et Exppls

compund). ™Rirk&tieh vedsal Wad@osealand thdWR110W B hifiod4hs Atirrdd forli 66 M fdoln Was
pr epared in accordance with the general nethod of exanple |b from

- i odotempergiurreilhy solutpn wasithen lcwapnded tosdraingss yipldpy A5 megefribe title compound
as a light brown solid, MS: m/e = 347.1 (M+H+).

Example 48
15 N-methyl-2-[4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2-ox0-2H-pyridin-1-yl]-acetamide:

hgu
0O T
$e9
H

To 2 ml of a 8M solution of methylamine in ethanol were added 67 mg (0.18 mmol) of [4-(2-
methyl-4-m-tolylethynyl-imidazol-1-yl)-2-ox0-2H-pyridin-1-yl]-acetic acid ethyl ester (Example
13). The reaction vessel was closed and the yellow solution was stirred for 16h at room

20 temperature. The solution was then evaporated to dryness yielding 63 mg of the title compound

as a light brown solid, MS: m/e = 361.2 (M+H+).

Example 49
N,N-dimethyl-2-[4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2-oxo0-2H-pyridin-1-yl]-

25 acetamide:



Exanpl e 46

6-[4-(2-chl oro-pyridin-4-ylethynyl)-2,5-di nethyl-imdazol -1-yl]-3-nethyl-3H
-pyri m diwode11zbene: CI WO 2011/ 006910PCT/ EP2010/ 06009 PCTEP2010l060007 t | €
conmpound, light brown cristalline solid, Ms: mle = 340.2, 342. 1( MtH+), was
prepared in accordance with the generaB4et hod of exanple 35 from

6- (4-iodo- 2, 5-di net hyl -i m dazol -1- y1)-3-nethyl-3H pyrimdin-4-one and
2-chl or o- 4- trlnethyIS|IanyI et hynyl - pyri di ne. 5Exanpl e 47

2-[4-(2- nethylr“-n}t yl et hynyl -i m dazol - 1-y1) - 2- oxo- 2H pyri di n-1-yl1- aceta

m de: H2No a 7Msolution of ammoni a i n nethanol were added 60
ng (0. 16 of [4-(2-
nmet hy1- H+ 8l yl et hynyl -i mi dazol - 1-y1) - 2- oxo- 2H pyri di n- 1-y1] -acetic acid

et hyl eslt er (Exanmpl e 10 13). The reaction vessel was closed and the yel |l ow
solution was stirred for 16h at roomtenperature. The solution was then
evi'ipgr atoelimlrlﬂof ) %M%uﬁdrﬁéﬂﬁlﬂﬁtlﬁﬁmﬁge ﬁf ethah@l tvictd £1ded MY anp@. [@smmol)i Fiid-(Dr own
sol i V5!

N- et hymeﬂzyltﬁmct?l%bmbiimdﬁwbw )e?( ﬁwmymdahhyﬂl aceljq yeig chwbeser (Fyramalen- 1-
yll-ac I [ wer e
Zdded g%?n@ghg?aacigﬁ r\ﬁ%sgﬂw%]{ clf’szf_ﬁ?%é %GLJ};CIHBGJ LlutTR B for f'da% eS8k
netHylidﬁmHMmMyﬂkbquybnhmiﬂﬁﬂ@bqﬁx&&dkﬂ&@ﬁ@sﬂhkpykhdhnwhﬁmﬂﬁaﬁwﬁhh&naﬂid

et hyl ester (Exa 13). .The react se nd th el |,.ow
Sol ut 1 GO G PYREEI* e gpd pratog ot B 2676 Sy ikt 80 P E6UR FoPPREd  hen
evapor%tmtetsghgrmeﬁ%ggg%@(wfﬁg mg of the title conpound as a |ight brown

solid, Ms: nmle = . s Exanpl e
49 . xample o o
T e S ) By R 2.
10 acetamide:
N
Ny
O?i/N/

a) To a solution of 15 mg (0.042 mmol) of 1-methylsulfanylmethyl-4-(2-methyl-4-m-
tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one in 0.6 ml of methanol were added 53 mg (0.09
mmol) of potassium peroxymonosulfate (Oxone). The mixture was then stirred for 3h at 40°C.
15 The solution was evaporated to dryness and worked up with methylene chloride/water. The
crude material was purified by flash chromatography (Si02, gradient ethyl acetate to ethyl
acetate:methanol 90:10 v/v) to yield 12 mg of the title compound as a white solid, MS: 382.2
(M+H+).
b) 1-methylsulfanylmethyl-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one:
20 To a solution of 100 mg (0.35 mmol) of 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-

pyridin-2-one in 0.5 ml of dimethylformamide were added 17 mg (0.42 mmol, 1.2 equiv.) of a
60% sodium hydride suspension in mineral oil. After stirring for 1h at room temperature, 40 uL
(50 mg, 0.52 mmol, 1.5 equiv.) of chloromethyl methylsulfide were added and the suspension
was stirred for another 16h at room temperature. After workup with methylene chloride/water,

25  the crude material was purified by flash chromatography (SiO2, gradient ethyl acetate to ethyl
acetate:methanol 90:10 v/v) to yield 32 mg of the title compound as a light yellow solid, MS:
350.2 (M+H+).



To 2 mM of a 5. .6Msolution of dinethylamne in ethanol were added 70 ny
(0.19 mol ) of [4-(2- nethyl-4-mto |ylethynyl-imdazol-1-yl)-2-0 x0

- 2H pyri dvo-2btiydop9teaceti ¢ aci d et hyl ester (Exanple 13) PCThHP201046100DN
vessel was closed and the yell ow solution was stirred for 2 days at room5
t enperature. The solution was then evapbrated to dryness, the residue was
triturated with a small anount of ethyl acetate and the product was
filtered off, yielding 59 ng of theEtdmple Saonpound as a vvhite solid VB:
me = 375.3 (MrH+)

N, N- di met hy1- éerhyl(Sz(%meﬂsbd 44mnﬁ0!yé¢t§%1rlﬁyn9#quwhﬂb%ﬂrpnm§/alz)n~§ %seo 2H pyri di
n-1- yIIlOacetam de: a) To a solution of 15 ng (0.042 mol ) of

1- net hyl sul fa I met hy -4-(2-methyl -4-mol yl ethynyl -i m dazol - 1-y1) - 1H pyri di
n-2-one in 0. t hanol were added 53 ng (0.09 nmol) of potassium
per oxy o]ul ne). The m xture was then stirred for 3h at 40C 15
The solut]o vvas evaporat ed to dryness and worked up with nethyl ene

chlori del er. The crude material was purified by flash chronat ography

(Si 02, gradient ethyl acetate to ethyl acetate:nethanol 90:10 v/v) to yield
12 ng of the title con*[)ound as a white solid, Ms: 382.2 (MrH+). b)

1- met hy) db¢ fiayompeungl @ht(@om@hwaﬂmﬁmphd;ll\ﬂﬁeﬂmnﬁwﬂﬁ%ﬁz‘@él&melyamdml—l- pyrid
i n-2- one; oI ut | I

a” (3w T RS el o i d Ok TR S O T R - ndgrametin pimadggory

di met th;lyxamapmdﬁzmen@ﬁmeﬂethﬁﬁg; ﬁﬁthﬂy?.beﬁﬂéhe 1 2 equiv.) of a 60% sodium
hydri de suspension in mneral oil. After stirring for Ih at room

t enper ) o &hyl1 404l db-20m By |- Pnidezol0T) -2 -3 r REEN-dndf  chl or omet hyl
met hyl sul'fide were added and the suspension was stirred for another 16h at

room t éﬁh@éltlatcgﬁeouuxf t\’énte\myskdllpanhﬁ St hy¢ eri‘éWk(%*rHﬁ)eWﬂ&pmpareQ@t he crude
mat eri al S acetate
b A T R T i o B e el S et
as m | iaghu-1ped-Lovets ol iMhimMazo850. 2 (MrH+) . VO 2011/ 006910PCT/ EP2010/ 060097
-35- Exanple 51

2- et hyley 5-chRraBtand- o -Byti@lul-stoRyny! - i m dazol - 1-y1) - 2H pyri dazi n- 3- one:

a) The title conpound, Tight brown crystalline solid, M5: me = 319.1 (M),
was pr dipartield compsud cydnt@asnxs_ealmet Jolidh¥Sgerierdi>9rted hbd (MﬁHévlaW}ﬂ rrepared for om

i g% Egjﬁyioréa%t\xﬁ t%% g?&eé%l éﬁeltﬂa(g?fz ecgilar]ffp}/e]QS_c%lgli_tpéé{rlrlgn AL e%hyl% et%oxy-2H-

2- et hy dﬁﬁnsqd@ﬁtﬁrp{dg orufld idd- y1) - 2H pyri dazi n- 3- one: The title
corrpoun%c}i]ﬁ white crystal I?H;le so}l(ﬁl}‘lfégl1 M5: me = 331.0 (MrH+), was prepared in
accg danestimtiexgeres@idapmi Nesk.of exanple 23b from

5-chl oro-2-ethyl-2ZHpyridazi n-3-one 10 and 4-Jodo-2-nethyl-1Hi m dazol e.

c) 5- chihgrtivleZomphyid, 2Hite\erystidlzmasodidowes prepared in accordance with the general method

of example 23d by hydrogenation of 4-chloro-2-ethyl-5-methoxy-2H-pyridazin-3-one.

) 4-chloro-2-ethyl-5-methoxy-2H-pyridazin-3-one:

The title compound, white crystalline solid, was prepared in accordance with the general method
20 of example 23¢ by treatment of 4,5-dichloro-2-ethyl-2H-pyridazin-3-one with sodium methoxide

in methanol.

) 4.5-dichloro-2-ethyl-2H-pyridazin-3-one:

To a suspension of 4.00 g (24.2 mmol) of 4,5-dichloro-2H-pyridazin-3-one
(CAS: [932-22-9]) and 6.70 g (48.5 mmol) of potassium carbonate in 40 ml of acetone were

25 added 3.92 ml (7.56 g, 48.5 mmol, 2 eq.) of ethyl iodide. The suspension was stirred for 8h at
55°C and allowed to cool to room temperature. The reation was filtered and the solids were
washed twice with acetone. The filtrate was concentrated in vaccuo, taken up in ethyl acetate and

the precipitated salts were filtered off. The filtrate was concentrated in vaccuo, taken up in



The title conpound, white crystalline solid, M5 me = 159.1, 161.1 (M-H+),
was prepared in accordance with the general nethod of exanple 23c by

t r eat mentwof202/@6419 1- 5- net hoxy- 2Hpyri dazi n- 3-one wi t h pROT{EPOI105H60097

oxychl oride. 15 d) 2-ethyl-5-nmethoxy-2H pyridazi n-3-one: The title
conmpound, white crystalline solid, was3fprepared in accordance with the
general nethod of exanple 23d by hydrogenati on of

4- chl omeetRyleddwHlorda@idaxifed iy @lash dHrZ)hfatd’gT&p’l@ (S#)2, heptane:ethyl acetate 80:20 v/v)
4- chl or o- 2- et hy] - 5- net hoxy- 2H pyri dazi n- 3- one; The title conpound, white

cryst alt® D’W@%’Sﬂﬂﬁ COW&@“%@W%WMP%&B’@WH%@@%th the general rmethod 20 of
exanpl e 23e by treatnent of 4,5-dichloro-2-ethyl-2H pyridazin-3-one with
sodi um net hoxi de in methanol. f) 4, EXitﬂlBhﬁ@ro - et hyl-2H pyri dazi n- 3- one:

T d
R L e o A SR i T Al
acetone were 25 addedCl?, 92 m (7.56 g, 48 5 mml 2 eq.) of ethyl iodide.

The suspension was stjrred for 8h at 55C and all owed to cool to room

t enper at ur e. ﬁbe_re‘ on was filtered and the solids were washed twice with
acet one.0 | trale/ was concentrated in vaccuo, taken up in ethyl acetate
and the p e ipitated salts were filtered off. The filtrate was concentrated

in vaccuel “t aken up in WO 2011/ 006910PCT/ EP2010/ 060097 -36- net hyl ene
chl o¥i de and purified by flash chromatography (Si02, heptane:ethyl acetate

80: 20 \él! Véltle cot\élipound thgﬁt ;rélfol)vecrgé%e%gg Qoqlda ?v[sa m/e9h§39yle§io°%"’ (1&[+¥I§5 al l I ne solid.

Exanpl
544- (34 g%a%&n%@d?&é&% iMYthe penctBtridthod 6 dazple LraYidm 2-@ihy- 42yt | dazin- 3

- one:
methyl-imidazol-1-yl)-2H-pyridazin-3-one and 1-chloro-3-cthynyl-benzene.

Example 53
10 5-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-2-ethyl-2H-pyridazin-3-one:

Cl
YNHC— =
OY\YN/ = N
\/N\/

N

The title compound, light yellow crystalline solid, MS: m/e = 339.1, 340.6 (M+H+), was
prepared in accordance with the general method of example 35 from 2-ethyl-5-(4-iodo-2-methyl-
imidazol-1-yl)-2H-pyridazin-3-one and 2-chloro-4-trimethylsilanylethynyl-

15 pyridine.

Example 54
2-(2-methoxy-ethyl)-5-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2H-pyridazin-3-one:

Fd

a) The title compound, light yellow viscous oil, MS: m/e = 349.4 (M+H+), was prepared in

o/\/

20 accordance with the general method of example 21a from 2-(2-methoxy-ethyl)-5-(4-i0do-2-
methyl-imidazol-1-yl)-2H-pyridazin-3-one and 1-ethynyl-3-methyl-benzene.



The title conpound, light yellow crystalline solid, M5 me = 339.1, 340.6

(MtH+) , was prepared in accordance with the general nethod of exanple 2la

from 2- etwWprob/0049100do- 2- net hyl -i m dazol - 1-y1) - 2H pyri #azirr2@0/060087 and

1-chloro -3 -ethynyl-b enzene. Exanple 53

105-[ 4- (2-chl oro- pyri di n-4-yl et hyny1l) -37net hyl -i mi dazol - 1-y1] - 2- et hyl - 2H py

ridazin-3-one: The title conmpound, light yellow crystalline solid, MS: nie
= 339. 1) 2320n&hdMdty1)- Mslo@éa&ﬁétﬁdl 1irrﬁdmmrxdﬁmﬁawﬂdaﬁni3h@egener al nethod

of exanmple 35 from 2-eth i odo- 2- net hyl i m dazol-1-y1)-2H pyridazin-3

-one andestlsipapgund, thghhaéet”ﬁw %1 M%W@fh%ﬂyl Mi§+ﬁ>msdqrﬁ@r Reprdansg

2-(2 il I hy - : RY{J.dazi

n- 3- owlﬁ%xg)gﬁ#%e&%tﬁ? éféc% oun 1?IlghétﬂkﬁroIF%/Qz\)/lvhl\?{lhslz%:(g us |%’]H%%a£r§§ Jﬁe

349. 4 (abdtHHIpdo-Rasetpyletdrmdiazole20 accordance wi th the general nethod of

exanpl e 21a from 2-(2-met hoxy-ethyl)-5-(4-i odo- 2-

met hy/l <) Bld@red2=-QR=-ndtho Aty 28R B tidadin-B0ac:and 1- et hynyl-3 - net hyl - benzene.

WO 2011/ 006910PCT/ EP2010/ 060097 -37- b)

2- ( 2- nethedikly-cetmrnd. sightyallenoib %ﬂ)ﬁ@ﬂarqdﬁna@@éqianfe yith-theeengral apeshad & one:

The tit] _ -kH pr epar ed

in acco% %enjg \?\Ab(5 qreailﬁﬁ&%%%ra %o%h)hfséﬁgéﬁ%ﬁy ﬁ%%’# fi é%wgn’em

5- chIomﬂeﬂ%@ﬁmm&@ﬁﬁ&md@thyl) 2H pyri dazi n- 3-one and

4- Jodo- 2-net hyl- 1H i mi dazole. 5 c)

5- chl 01d9232{rdeth®tyheKyh St fythdx 2 bHMWridd@iaiNodk-one:  The title conpound, |ight

yellow 0il, was prepared in accordance with the general nethod of exanple

23clby Thedisle ﬁ@ﬁmow , 2hite crpstalling sodid nypy prspared Hosegorapgs, Witk thei asnagabmethaft h
hosph
5. (o ot houEeRy Py 8 mabiktiey oS bl dametogne ) Fombe PR K8 Betina

white cmystalllne solid, was prepared in accordance with the general nethod
of exanple 23d by hydrogenation of

4-chl Oreﬁ’vﬂr?ch(OZOJIB(tZtlﬁé(tMoﬁsLHYlW) ﬁmmbhﬁ&ﬂ'&hhd@)z’ﬁﬂﬁaﬁé n-3- one. e)
4-chl or 0- 2- ( 2- et hoxy- et hyl) - 5- net hox H pyri dazi n- 3- one The title
conpounde t\r\hlcmpeu%mwelcm@t%l@lq @lid S: mV@ 21949231 léMer)(wmparwb

pr epar X 238 :
P o macgordpred BAGRE ARG b BRI TR A Br 4 AR X EnBhonss 1
met hoxicdeyl)-2Hpetidatio3- 0rfe)w1th sodium methoxide in methanol.
4,5-di chl oro- 2- (2- net hoxy- et hyl ) - 2H pyri dazi n- 3- one:
f) 4.5-dichloro-2-(2-methoxy-ethyl)-2H-pyridazin-3-one:

To a suspension of 4.00 g (24.2 mmol) of 4,5-dichloro-2H-pyridazin-3-one and 6.70 g (48.5

mmol) of potassium carbonate in 40 ml of acetone were added 4.55 ml (6.74 g, 48.5 mmol, 2 eq.)
20 of 2-bromoethylmethylether. The suspension was stirred for 24h at 55°C. Then 1 ml (1.48 g,

10.6 mmol) of 2-bromoethylmethylether were added and the mixture was stirred for another 24h.

The reaction was then allowed to cool to room temperature, the solids were filtered off and

washed twice with ethyl acetate. The filtrate was concentrated in vaccuo, taken up in methylene

chloride and purified by flash chromatography (Si02, heptane:ethyl acetate 85:15 v/v) to yield

25  the title compound as a white crystalline solid.

Example 55
5-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-2-(2-methoxy-ethyl)-2H-pyridazin-

3-one:



To a suspension of 4.00 g (24.2 mol ) of 4, 5-dichl oro-2H pyridazi n-3-one
and 6.70 g (48.5 mmol ) of potassium carbonate in 40 nl of acetone were
added 4. 580rh11(®d694 g, 48.5 mml, 2 eq.) 20 of 2-bronoerhyiaredlopb@vher. The
suspension was stirred for 24h at 55C. Then 1 m (1.48 g, 10.6 mmol) of

2- br onoet hyl net hyl et her were added and3$he mi xture was stirred for another
24h. The reaction was then allowed to cool to roomtenperature, the solids

wer e fi"[lh%@i’[ledsoﬁfpbuﬁﬂ@'eﬂm b@dtallwecsahw NB: ﬁf/éwl%acz@tmt%(MﬂPme) friak pfe@tu%dwas
concentrated in vaccuo, in methylene chloride and purified

fl ash CREVAMCEFHETRY g@sar@zneth@p@ fegrampiang/fja f&ﬁ@tsa(f‘éoé% 2fBeth1v1}m@%¥0W é11)d3/2 5

EPF4Ekgbgﬁﬁggggyﬁﬂ%gﬁéﬁnyny%esgﬁ é&ﬁﬂkﬁ?ﬁ%%gg 1 ?R%G(SSHEthoxy ethyl)-2

H pyridazin- 3-one: C WO 2011/00@ﬁg93§£’EP2010/060097 -38- The title
conpound, yellow crystalline solid g 369. 2,370.9 (MtH+), was

pr epRr eds-[A(REFEpRE@in-iy eth1e OB hedtBY I-iffE - 10¥1] -2 xRyl B Pl didarials-one:

5- (4-1o0do- 2- net hyl -1 m dazol - 1- y1) 2- (2-met hoxy-ethyl)-2H pyri dazi n- 3-one
and 1-chl oro- 3-et hynyler benzene. Exanpl e 56

55-[4-(2- Chloﬁi%EX;KfL; 4-yl et hynyl) - 2- net hyl -i m dazol - 1-y1] - 2- et hyl - 2H pyr
i dazi n- 3-one eNtitle conpound, white crystalline solid, Ms: me =
370.1, 372 H+) s prepared in accordance with the general met hod of
exanpl e_ ron15 (4-1o0do-2-net hyl -i m dazol - 1-y1) - 2-

(2- nethdk éthyl) 2H pyri dazi n- 3-one and

2-chloro-4-trinethylsilanyl ethynyl -pyridine. 10Exanple 57

5-[4- ( Zrrchit R8Py lihd Whitd cwseanmer%%h RIS nflé me7ovl 37aM @z ed) Lw¥sldregaré@mmet hox
y-et hyl)-2H pyrlda2|n-3-one
accordance with the general rnethod of example 35 from 5-(4-lodo-2-methyl-imidazol-1-yl)-2-

(2-methoxy-ethyl)-2H-pyridazin-3-one and 2-chloro-4-trimethylsilanylethynyl-pyridine.
10 Example 57
5-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl]-2-(2-methoxy-ethyl)-2H-

pyridazin-3-one:

a) The title compound, light brown crystalline solid, MS: m/e = 384.2, 386.2 (M+H+), was

15 prepared in accordance with the general method of example 35 from 5-(4-lodo-2,5-dimethyl-
imidazol-1-yl)-2-(2-methoxy-ethyl)-2H-pyridazin-3-one and 2-chloro-4-trimethylsilanylethynyl-
pyridine.

b) 5-(4-lodo-2.5-dimethyl-imidazol-1-y1)-2-(2-methoxy-ethyl)-2H-pyridazin-3-one:

The title compound, light yellow waxy solid, MS: m/e = 375.2 (M+H+), was prepared in
20 accordance with the general method of example 23b from 5-Chloro-2-(2-methoxy-ethyl)-2H-
pyridazin-3-one and 4-iodo-2,5-dimethyl-1H-imidazole.

Preparation of the pharmaceutical compositions:

Example A

25 Tablets of the following composition are produced in a conventional manner:



a) The title conmpound, |ight brown crystalline solid, Ms: nmle = 384.2,
386.2 (M+rH+), was 15 prepared in accordance with the general nethod of
PCT/EP2010/060097

5- (4-1o0do- 2, 5-di net hyl i m dazol-1-y1l)-2-(2-met hoxy-ethyl)-2H pyridazin-3-one

exanpl e 380f201M06910

and 2-chloro-4-trinethylsilanyl ethynyl-p%+idine. b)

5-(4-1o0do- 2, 5-di net hyl -i m dazol - 1-y1) - 2- (2- met hoxy- et hyl ) - 2H pyri dazi n- 3- on
e: The title conmpound, light yellow waxy solid, Ms: me = 375.2 (MtH+),
was prepared in 20 accordance with the general nethod of exanple 23b from
mg/Tablet

4-1 0do-ZyHe el ibyl- 1H i m dazol e. Preparation of the pharn

5- Cnl or o- 2- ( 2- net hoxy- et hyl ) - 2Hpyri dazi n- 3-one and

conposi tions: anpl e A 25Tabl ets of the follow ng

(640)

nmposi

ceuti cal
tion are

pr oduc Pdwidered. otowent i onal manner: WD 2011/ 006910PCT/ EP2010/ 060097 - 39-

| yvi G PP

ng/ Tabl et. Active ingredi ent 100 Powdered. | actose95 5 Wit
5§y|"§f}1ﬁ &He8 Na car boxynet hyl starchl10 Magnesi um sSé

corn starch35 Po
arate2 Tabl et

wei ght %%me{d%ng Tabl ets of the foll ow ng conpositiongare produced in

a convent’i onal” manner: ng/ Tabl et
Na carboxymethylstarch

Magnesium stearate

Tablet weight

10 Example B

10

[\
w
(==

Tablets of the following composition are produced in a conventional manner:

Active ingredient

15 Powdered. lactose
White corn starch
Polyvinylpyrrolidone
Na carboxymethylstarch
Magnesium stearate

20 Tablet weight

Example C

Capsules of the following composition are produced:

25 Active ingredient
Crystalline. lactose
Microcrystalline cellulose
Talc
Magnesium stearate

30 Capsule fill weight

mg/Tablet

200
100
64
12
20

I

mg/Capsule

50
60
34

S = W

15

The active ingredient having a suitable particle size, the crystalline lactose and the

microcrystalline cellulose are homogeneously mixed with one another, sieved and thereafter talc



Active ingredient200 15 Powdered. |actoselO0 Wiite corn starch64 Po

| yvi nyl pyrro |idonel2 Na carboxynet hyl starch20 Magnesi um st earate4 20

Tabl et wewghvtidOeHranpl e C Capsul es of the foll owi ng corpogiPéioNc@OE
produced: ng/ Capsule 25 Active ingredient50 Crystalline. |actose60

M crocrystalline cellul ose34 Tal c5 Magf@si um stearatel 30 Capsule fill

wei ght 150 WD 2011/ 006910PCT/ EP2010/ 060097 -40- and magnesi um stearate are

adm xednd Magnédinalsteataxd ate @dingkelli Thefindl Mtietubalsdilgaliabinag] ganiidlapsu®ds of

suitable size. WD 2011/ 006910PCT/ EP2010/ 060097
suitable size.



-41- Cainms 1. A compound of the general fornmula (I) wherein 5

Rl signifies hal ogen, |ower alkyl or |lower alkoxy ; R2 signifies |ower

al kyl , | owerotwdsaryal kyl or | ower al koxyal kyl ; R3 si gniPCraEP2619as@geEnN,

| ower al kyl, | ower hydroxyal kyl or al koxyal kyl; Qsignifies either -N= or
-CH=; R4 is a group of formula ha or I-#b 10l lalib wherein X, Y and Z

i ndependently are -CH= or -N=, and mhereby only one of X or Y can be a
nitrogen atom R5 and R6 independent |(Vaise hydrogen, |ower al kyl, |ower
hydr oxyal kyl , | ower al kox aIkyI 15- (CH2) m ( C0) Olower al kyl,

- (CH2) m S( 0) 2A|06W@pu%mzf;/t|he generglfyiwde 0) - NR R and where m = 0-3 and R a. nd
R' are independently hydrogen or |ower alkyl; as well as to
pharmaceutically acceptable salts thereof.

wherein

W
;j»—‘

signifies halogen, lower alkyl or lower alkoxy ;

R* signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl;
R’ signifies hydrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyl;
Q signifies either -N= or —CH=;
R*  isa group of formula Ila or ITb
6
o b
W O N x
N.. .Y \I\: ])(
R5/ X/ \Z
10 lla
wherein

X, Y and Z independently are -CH= or —N=, and whereby only one of X or Y can be a nitrogen

atom;
R’ and R® independently are hydrogen, lower alkyl, lower hydroxyalkyl, lower alkoxyalkyl,
15 -(CH2)m~(CO)O-lower alkyl, -(CH2)m-S(O);-lower alkyl, -(CH;),»-C(O)-NR’R’’ and where
m = 0-3 and R and R are independently hydrogen or lower alkyl;

as well as to pharmaceutically acceptable salts thereof.

2. A compound of formula IA encompassed by formula I according to claim 1




2. A conpound of fornula I A enconpassed by formula | according to claim1
RN ON--se R5'N e R3 WO 2011/ 006910PCT/ EP2010/ 060097 -42- wherein
R signi fiwe 2nalean, | ower al kyl or |ower al koxy ; R2si goirfEPe&iolocoser al kyl ,
| ower hydroxyal kyl or | ower al koxyal kyl; 1lesignifies hydrogen, |ower alkyl,
| ower hydroxyal kyl or al koxyal kyl; 5 X42-Y and Z i ndependently are -CH= or
-N=, and whereby only one of X or Y can be a nitrogen atom R5 and R6
i ndependentihy are hydrogen, |ower al kyl, |ower hydroxyal kyl, |ower
al koxyal kyl, -(CH2) m (CQ0) Olower al kyl, -(CH2) m S(0)2-1ower al kyl,

-(CH2) 1C(0) }Und R' are independently hydrogen
or | oweq% Sﬁyﬁeigal%ggl W& ralgwgrc%g cally acceptabl e salts thereof.

3. A cck?pourstgntﬁesl(ﬁmmlk&l chw@@gdxrodyﬂgyltdr lewvai aitcXyalkherein X and Y are - CH=
and R i,s hal ogen, 4. onpound of fornmula | A according to claim 3,
whi ch é%rrpoéh!& 1e§_h§dr1)gen, lower alkyl lower hydroxyalkyl or alkoxyalkyl;

‘el [45 (% hhar 9 5RpL RS ad Ly WINL 2 ARLAYD) Bhiamlork ¥y ety hirdlpl 2- on

444- ( 2-chl oramrpyri di n-4-yl et hynyl) - 2- net hyl -i m dazol - 1-y1] - 1- net hyl- 1H pyri
di n- 2- Qne
[ 4-(2- Ko Fs%qpalilc}?nﬁyweehmﬁf@a loycs alify Ll by gyl gk lopuay ajkoxyalkyl,

-1-net hyl- 1 E)B:19R€r alkyl, -(CPL)LSCPIRIMRAIGA, (CaMlE0)BirTCOIRASSEd by
formula | %lng@Pocalamy 2( ) @nd whug; t P A0)
where m = 0-3 and R and R are independently hydrogen or lower alkyl;

10 as well as pharmaceutically acceptable salts thereof.

3. A compound of formula IA according to claim 2, wherein X and Y are <CH=and R' is

halogen.

4. A compound of formula IA according to claim 3, which compounds are
15  4-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-1H-pyridin-2-one
4-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one or
4-[4-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl|-1-methyl- 1H-pyridin-2-one.

5. A compound of formula IB encompassed by formula I according to claim 1

1

2 R
NS
O N~ 3
s N. .Y R
and R X IB
20
wherein
R' signifies halogen, lower alkyl or lower alkoxy ;

R’ signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl;
R’ signifies hydrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyl;
25 X, Y and Z independently are -CH= or —-N=, and whereby only one of X or Y can be a nitrogen

atom;



IB R signifies halogen, |ower alkyl or |ower alkoxy ; R2signifies |ower

al kyl, [ ower hydroxyal kyl or |ower al koxyal kyl; lesignifies hydrogen, |ower
al kyl, | omeonotwwsaryal kyl or al koxyal kyl; 25 X, Y and ZrCmawp@nderwwty are
-CH= or -N=, and whereby only one of X or Y can be a nitrogen atonm WO
2011/ 006910PCT/ EP2010/ 060097 -43- R5 a#d R6 i ndependently are hydrogen,

| ower aIkyI, | ower hydroxyal kyl, | ower al koxyal kyl, -(CH2)m (CO)Olower

al kyl , R(«GHIR’ ﬁhcﬁ@@ﬂc&n’tl?wh}@kdgeh 1ovv(eﬁb12)1mc®¢&)hymlax%u@1nqbw@an@xmmylo 3 and
R and R' are independently en or |ower as wel s
Dhar maceut | CHIMyaEDUBamTELdl HETh hes @ o aﬂ%{ o BR & e 1 8

according tg, J*%!f?*“ﬁﬁ 31%9{ %ld%’%r@ﬁfb gelf'a%ﬁu dor'ﬂ)w Syl ogen.

7. A conpoun accor to ol mhlc conbounds are 4-

[ 4- (3-chl oro- phenyl et hynyl) - 2- nethyl-lnldazol 1 yII -1H pyridi n-2-one 10 4-
[ 4- (3-8 mebppplpnanyeusichlimeeyptablesaltsyhereefi dazol - 1-yl |

-1-nmet hyl - 1H pyridi n-2-one 4- [4-

(3 cl or o- phenyl, Ylﬂéffr {oﬁmﬁﬁ?@%&#&%ﬁ%"’}ﬁ‘%}aﬁﬁw rein%ta?){%(léhjé*( pyridin-2-one

[4- (3-chloro-phenyle

2 nmet hoxXyH=eitiyR ) is-haldgpyri di n-2 -one 4- [4-
(3-chl oro- phenyl et hynyl) -2, 5-di net hyl -i m dazol -1-yl| -1H pyridin-2-one 4-
[ 4- (3-chl oro-phenyl ethynyl)-2, 5-di net hyl -i mi dazol - 1-yl |

-1-nmet hyl- 1k py o'nﬂio'ﬁngggﬁ)?m&ﬁ ﬁ'ackﬁrd ng to. claim 6, vvhlchI ﬁornpounds are

(3-chl or o- phenyl et hyn azol
-1-et hylj_[A}_ Wmodphf.nz thayld-2- {mthyl 1m1dazol 1-yl]- lH pyr1d1n 2-one

( 3 p; ?Llr @hgrnéﬁ'o %ﬁl%?bé%)y %g%%‘ it gak glﬁ §th¥i ;1H-Zﬁy§1d§n-§icﬂ%t hoxy-et hyl)

- d i met Hlyﬂ4- (3rihdervebhenyletiynyld - revethy i Hmldamlrll i fi -@hynld]-pyridin-2-one
4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-1-(2-methoxy-ethyl)-1H-pyridin-2-one
4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1H-pyridin-2-one
4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one

15  4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one
4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-(2-methoxy-ethyl)- 1H-pyridin-2-
one or

4-[4-(3-fluoro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-methyl-1H-pyridin-2-one.

8. A compound of formula IB according to claim 5, wherein X and Y are

20 —CH=and R'is lower alkyl.

9. A compound of formula IB according to claim 8, which compounds are
4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one
1-methyl-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one

25  1-ethyl-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one
1-(2-methoxy-ethyl)-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-pyridin-2-one
[4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2-ox0-2H-pyridin-1-yl]-acetic acid ethyl ester
4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]|-1-methyl-1H-pyridin-2-one
4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one or

30  4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]|-1-(2-methoxy-ethyl)-1H-pyridin-2-one.

10. A compound of formula IB according to claim 5, wherein X is -N=and Y is —CH=

and R' is halogen.



8. A compound of formula IB according to claim5, wherein X and Y are 20
-CH=and R is |lower alkyl. 9. A conpound of forrmula IB according to
cl ai m 8, wbi2etv/wenpounds are 4- PCT/EP2010/060097
(2-methyl -4-mtolyl ethynyl -i m dazol -1-y1) - 1H pyri di n- 2- one

1- met hyl- 4- (2- net hyl - 4-m t ol yl et hynyl —#4d dazol - 1-y1) - 1H pyri di n- 2- one 25
l-ethyl-4-(2-nmethyl-4-mtol yl ethynyl -imdazol -1-yl)-1H pyridi n-2-one 1-
(2- met hoxy-ethyl) -4-

(2-methyl -4-mtolyl ethynyl -inmdazol -1-y1)-1H pyridi n-2-one [ 4-

( 2- net hyl -4-141{%&0&7113@%% formpad B Asparding 19 chig g, PRCBPPIPPHIME AR | - acetic
aci d etshyl (3&{16ro-phienlyRism@ih il t-An it QL ivhiebewh b AL dazabinls-gh
-1-nethy%ﬁ%ﬁ?&?#ﬁ%?%%%@ghgu4- Q%&é-d?ﬁéﬁhyg?4-n$?%lyléﬁﬁﬁﬁyl%ﬁﬁigazol-l-ylI
- 1- et hy1[41@-gharp ehihandetbpay bR, 530mgthyl-imidazol-1-yl]-2-methyl-2H-pyridazin-3-one

[ 2, 5-dinet hyd-4- mt ol yl.et h | - j,m dazol - 1- -1- - et hoxy- et hyl)

Ty P oG AR S s bR oY b b RS )

CO”DOUGdﬁﬁlo(f}-Mrmﬂh@n}blahﬁﬁ)ﬂg)[zdhétﬁyltiﬁli@e_{z@:l-mylp2-(2\4ﬂie¢ﬁbx6}wﬁm1mﬂ§yﬁda&h§3-one.

[ 4- (3-chl or o- phenyl et hyny1) - 2- et hyl -i m dazol - 1-yl |

- 2- et hyl - 2H pyri dazi n- 3-one 5- [4-(3-chloro-phenyl ethynyl)-2,5

-di net hyl -i m dazol -1-yl] -2-nethyl-2H pyridazin-3 -one 5

5- [ 4- ( 3- Chl d2oApleewpied oi/feymiladBrastdrylingi terickian §1 wheneid Xas elNhiypad YHs pgiH=dazi n-

3-one ar 1.

5-[ 4- (34K & BYShEKYE et hyny1) - 2- met hyl - i mi dazol - 1- y1] - 2- ( 2- net hoxy- et hy1- 2H

- pyrg dazi n- 3- one. 12. A conmpound of fornula IB according to claimb5b,

wherein Xis -N=and Yis -CH= and R_is |ower alkyl. 10 13. A

conmpound of Bofrerwonsl atsndiadg aceordingitenclapm 13hwvhish compevitisrar e

2- Met hyl. 291518 g M Vi s o Az 9ly- kA = 24 ri dazi n- 3-one

5-(2,5¥h?%gﬁﬁgq?igﬁ%w§%g?2?w¥%§ﬁgfﬂ¥gg?g}gﬁfg%fﬁg¥%%?ﬁt?-%F#pyridazin-3-one

2- et hy B-G,{-@nmghyydtmdto plethynpil-emidangll -y hi2daethy-2Hyyy d2sagyoncdazi n- 3- one or

15 . S

2- ( 2- met HOXy> G ATy 8- pdo st g - Ao Y Ry 1o 8508 1- y 1) - 21 pyri dazi

n- 3t0N&-(2-methoxykdthyH-T@Pethyti4 aoh-td19kcthiyhgl - InBdaadary)-DH-pyeidariai3wwd. wherein X

is -CH=and Yis -N=and R is |ower alkyl. 2015. A conpound of formula IB

according to claim14, which conpound is

6-(2,5-dinethyl-4-mtolylethynyl-imdazol -1-y1)-3-nethyl - 3H pyrimdin-4-one
16. A conpduiigosiropit elifosmple IBrrcentgigde dlapy 5 vibaiginaX|is aetdoradi Ygist oNTl ai m

1 wher%h@RR}§bqg;E&§p hal ogen, | ower al kyl or |ower al koxy ;

20 15. A compound of formula IB according to claim 14, which compound is

6-(2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl)-3-methyl-3H-pyrimidin-4-one.

16. A compound of formula IC encompassed by formula I according to claim 1
1

R R
RS =N =
\ =
O NN/ \
T\ Tk
z IC
25
wherein
R' signifies halogen, lower alkyl or lower alkoxy ;

R’ signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl;
R’ signifies hydrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyl;



R2signifies |ower alkyl, |ower hydroxyal kyl or |ower al koxyal kyl ;
R3si gni fi es hydrogen, |ower alkyl, |ower hydroxyal kyl or al koxyal kyl; WD
2011/ 0069YORCT/@FN010/ 060097 -45- X, Y and Z i ndependen®PCy/EXe@0/0aHe7 or - N=,
and whereby only one of X or Y can be a nitrogen atom R5 and R6
i ndependently are hydrogen, |ower al ky#3-1ower hydroxyal kyl, | ower
al koxyal kyl, -(CH2) m (C0O)Olower al kyl, -(CH2)m S(0)2-1ower al kyl,
- (CH2) &, &X( end N%d?pemdtlﬁﬂkel(ﬁ{#nw B3 ando/héteBy BAllyRBne af & dridepebdenidogen
hydrogen or |ower alkyl; as well as pharmaceutically acceptable salts
t her eof . atom;17. A conpound of formula I C according to claim 16, wherein
Zis - r
accor di ngn?('i)’édclﬁielpbﬁd gﬁir V\%Q@ (ig%ﬁblouweaak%ﬁéqv@ér%?%‘%‘jﬂﬂyl?iow& aﬂ%lx%ﬂ(ﬁ,

[ 4-(2- ChIOrGHﬂﬂﬁthﬁB@JyWeﬂﬁkﬁyI{?B}ﬁﬁ@]bﬂoWﬁﬁmmyLGﬂﬂﬂﬂMKHCD§YRHUfmmﬂ ol .

19. compound of formula.lD enconpassed rmul a I acqo dlng toclaim1l
ID 15 wher eC R &rﬁnfﬁ% |18 ep?r@ﬁ)éf?y %xqcf%en&r P Koxy ;
R2signifies |lower al kyl, |ower hydroxyal kyl or |ower al koxyal kyl ;

R3si gniab neB ahylwrﬁge@tichlmte;awyhahsIﬂw@df. hydr oxyal kyl or al koxyal kyl ;
X, Y and Z independently are -CH= or -N=, and whereby only one of X or Y
can be a nitrogen 20atom R5 and R6 independently are hydrogen, |ower
al kyl, | ower hydroxyal kyl, | ower al koxyal kyl, -(CH2)m (CO)0Olower alkyl,

- ((CH2) m S( 0);2- hqw oahmfmﬁgl@amamg (DL 1BNRYARY 2 MG Oat RN R 2. nd
R arehfpdependently drogen or | ower "al kyl;
alogen

10
18. A compound of formula IC according to claim 17, which compound is

6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-pyridin-2-ol.
19. A compound of formula ID encompassed by formula I according to claim 1

R R’

R\ \Y
ot

15 wherein

ID

R' signifies halogen, lower alkyl or lower alkoxy ;

R’ signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl;

R’ signifies hydrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyl;

X, Y and Z independently are -CH= or —N=, and whereby only one of X or Y can be a nitrogen

20 atom,;

R’ and R® independently are hydrogen, lower alkyl, lower hydroxyalkyl, lower alkoxyalkyl,
-(CH2)m-(CO)O-lower alkyl, -(CH)m-S(O),-lower alkyl, -(CH;)m-C(O)-NR’R’’ and
where m = 0-3 and R and R are independently hydrogen or lower alkyl;

as well as pharmaceutically acceptable salts thereof.

25 20. A compound of formula ID according to claim19, wherein, wherein Z is —CH= and

R' is halogen.



as well as pharmaceutically acceptable salts thereof. WO

2011/ 006910PCT/ EP2010/ 060097 - 46- 21. A conpound of formula ID

accor di ngvococlmsem 20, whi ch conmpounds are 6- PCT/EP2010/060097

[ 4- (3-chl or o- phenyl et hyny1) - 2- net hyl -i m dazol -1-yl|l -pyridin-2-ol or 6- [4-

(3-chl or o- phenyl et hynyl ) -2-net hyl -i m-4@zol - 1-yl |

-1-nmet hyl - 1H pyridi n-2-one. 522. A process for preparing a conpound of

formula | as defined in any one of clains 1 to 21, which process conprises

(a) reacting a conmpound of formula IV . (1V) . wherein R, R2, R3 and Q

have t he me%ﬂi Agenpeupdet iegulad Dacgerding to Thrig; 20 which competeds Ednpound of

for mul fzss54-<\é-&ﬂoro\/%he@'yleﬂ%pﬁlznmemyﬁirhﬁilaagelnyll] Ihtifiinus @t hanesul fonyl oxy

(OS2CF3), trinethylstannyl, tributylstannyl, or -B(ORa)2 and where Ra can

e'ther6bﬁ=@NQﬂQQﬁﬁmﬂ1Eﬂﬁ%y@k%%kﬂ@ﬁhﬁQ&Hﬂﬁ@ﬂ$ﬁQ%&%,P@Hq%@ﬁhk@&ﬁ%.tOQGther to

forma 5-6 nenbered (di oxol ane or dioxane) ring, é i s Hydrogen or a

suitable 15 O-protecting group conprising trinmethylsilyoxynethyl (SEM,

met Hoxymet hy2. ANDMespfor grdpating pgdmpeunshpideimda des fe¢fingd iimenywricodt cdaims dgo

transfgﬁng%i a GOHD%%OUP by known procedures, Gis hydrogen or a suitable
X .

0
N—protectlnﬁhﬁW%ﬁﬁs%) rll'slesmg tert-Butyl oxycarbonyl (Boc), 2,5-

di met hybpyadtke, cobgpayd of emanyly, acetyl or phthalim do, and deprotecting
t he obt ai ned conpounds or 20 (b) reactinq a conpound of formula VII
2 R

1V)
wherein Rl, Rz, R? and Q have the meanings as defined in claim 1,
10 with a protected compound of formulas
HalWA -0
X" G
Ry #Y °

NJ

Y\ﬁ(\A
N X//Y

NN
R \Y

or
6

6
U ot
NS
NS
or Z or Z \

wherein A is halogen, trifluromethanesulfonyloxy (OSO,CF3), trimethylstannyl, tributylstannyl,
or —-B(OR"), and where R* can cither be hydrogen, lower alkyl or both R* groups can be linked
together to form a 5-6 membered (dioxolane or dioxane) ring, G is hydrogen or a suitable

15  O-protecting group comprising trimethylsilyoxymethyl (SEM), methoxymethyl (MOM) or allyl,
Hal is chlorine or fluorine which can be transformed to a GO- group by known procedures, G is
hydrogen or a suitable N-protecting group comprising tert-Butyloxycarbonyl (Boc), 2,5-
dimethylpyrrole, benzyl, benzoyl, acetyl or phthalimido, and deprotecting the obtained
compounds or

20

(b) reacting a compound of formula VII



WO 2011/ 006910PCT/ EP2010/ 060097 -47- G3 R3 (VI1) wherein R2, R3 and R4 have
the nmeanings as defined in claiml1, and G3 is hydrogen or trialkyl silyl

wi th a cowpaondoefiof ormula VI _(RL A- p 5(VII1) wherePeTRP2@006@Nave t he
meani ngs as defined in claim1l and A has the neaning as defined in process
variant a), or Hal R3 10(I1X) wherein R#/- R3 and R4 have the neanings as
defined in claiml and Hal is hal ogen, conprising bromne or iodine with a
conmpound of formula X -RpK G (X) 15 wherein Wand Q have the meanings as
defined in claim1l and (§ . -Nydrogen or trialkylsilyl, and if desired,
converting the conpounds obtai (Phar maceutical |y acceptabl e aci d
addition salts. /N di cament cont ai ni ng one or nore conmpounds as
claimed in any one of clainms 120 to 21 and pharmaceutically acceptabl e
exci pients for the treatnent d preventipmyof nd uRS receptor nediated

di sorders. WD 2011/ 006910PCT/ EP2010/ 060097
wherein R?, R® and R* have the meanings as defined in claim 1, and G is hydrogen or

trialkylsilyl
with a compound of formula VIII

1

R

A@Q
5

wherein R' and Q have the meanings as defined in claim 1 and A has the meaning as defined in

(VII)
process variant a), or

(¢) reacting a compound of formula IX

2

R\/

_N

LN \/8~Hal

R 3

10 R (IX)

wherein R*, R® and R* have the meanings as defined in claim 1 and Hal is halogen,

comprising bromine or iodine with a compound of formula X

1

R

(X)

15  wherein R'and Q have the meanings as defined in claim 1 and G* is hydrogen or trialkylsilyl,
and if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

23. A medicament containing one or more compounds as claimed in any one of claims 1
20 to 21 and pharmaceutically acceptable excipients for the treatment and prevention of mGluRS

receptor mediated disorders.



- 48- 24. A nedi canent according to claim?23 for the treatnent and
prevention of acute and/or chronic neurol ogi cal disorders, selected from

Al zhei merwe 2digwese, senil e denentia, Parkinson's di seagel/HP2@ope0odonduced
dyski nesia, Huntington's chorea, anyotrophic |ateral sclerosis and nultiple
scl erosis, schizophrenia, anxiety, depf&ssion, pain, drug dependency,
fragile-X 5 syndrone, autism addiction (drugs, opioids, nicotine and

al cohol ), gasAmeedsophageatdiaeiokldiaf 2k dhseastendt GaRipyevettidiceacardind/or
overactive bl adder. ) 25, A conpound in agcordance with any one of

cl ai ns chronis penrelegigel| disogderp.ssleptsd divar Alrhrngrisdiscasce pels demeatia, Regingpges i n
the tr n i ] 3 > r i i . .
26, The Sae b e FmEET el AR CORRLE G TRHL MEMLOINFE, | s
wel | asnultiple pblarasac sthiZophichia, acoept ddpkasiva) pai, altug hependanef afcdgilceX of

medi caments for the treatnent and prevention o hei mer' s di sease, senile
deneht %4 rpalﬁk%@@naif{leﬁ@@%& LRGP FHEG B a&gﬁdﬁiﬁeﬁ%ﬁ%}wgﬁrﬁ SRR s
chor ea, ; RBUQGTIWY, Carlcdt SBdveritiss BBlgerand nul tiple sclerosis,

schi zophrenia, anxiety, depression, pain, drug dependency, fragile-X

syndronme, autism addiction (drugs, opioids, nicotine and al cohol),

gast ro- esophageal acid. refl ux di sease (GE ._canc and.overactive

Bl adder - 20378 REofRbmEioting ORI deRTak SIS AL SRR B B e of

nmedi camphitsact@icallh@cdopodldRitfoie iR HIRMEAHLON o@Erefvmwnl G kSR &pBdroN,
Par ki nson and L-dopa i nduced dyski nesia. 28. The invention as hereinbefore

dest} i weadliated disorders.

26. The use of a compound in accordance with any one of claims 1 to 21 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment and
prevention of Alzheimer’s disease, senile dementia, Parkinson’s disease, L-dopa induced

15 dyskinesia, Huntington’s chorea, amyotrophic lateral sclerosis and multiple sclerosis,
schizophrenia, anxiety, depression, pain, drug dependency, fragile-X syndrome, autism,
addiction (drugs, opioids, nicotine and alcohol), gastro-esophageal acid reflux disease (GERD),

cancer and overactive bladder.

20 27. The use according to claim 26 for the manufacture of medicaments for the treatment

and prevention of fragile-X, depression, Parkinson and L-dopa induced dyskinesia.

28. The mnvention as hereinbefore described.

ok ok



