WO 2011/006910PCT/EP2010/060097 IMIDAZOLE DERIVATIVES AS MGLUR5 ANTAGONISTS The
present invention relates to imidazole derivatives of the general formula wherein R'signifies halogen,
lower alkyl og Aok alkexny ; 5 122signifies lower alkyl, lower hydroxyalkyl ¢ lpwenalkawyalkyl;
R3signifies hydrogen, lower alkyl, tower hydroxyalkyl or alkoxyalkyl; Qsignifies either -N= or R4is a
group of formula ha or Ilb R6 0 1( Ra X' llalib I-6-wherein X, Y and Z independently are -CH=
orand whereby only one of X or Y can be a nitrogen atom; Fe and R6 independently are hydrogen,
lower alkyl, lower hydroxyalkyl, lower alkoxyalkyl, -(CH2),-(C0)0-1ower alkyl, -(CH2)"-S(0)2-lower alkyl,
-(CH2),"-C(0)-NR'R" antMAM& AL InDFEGY ATtVESNA RNV& b e gty ik 8gen or lower alkyl; as
well as to pharmaceutically acceptable salts thereof. It has now surprisingly been found that the
compounds of general formula | are metabotropic glutamate receptor antagonists. Compounds of
formula Il are distinguished by having valuable therapeutic properties. They can be used in the

treatment or prevention of 20 inGIuRS5 receptor mediated disorders.
The present invention relates to imidazole derivatives of the general formula

wherein

R'  signifies halogen, lower alkyl or lower alkoxy ;

5 R*  signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl;
> signifies hydrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyl;
Q  signifies either ~N= or —CH=;3

R*  isa group of formula Ifa or [1b
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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,
~(CH) (COYO-lower alkyl, -(CH,)p-S(O)z-lower alkyl, (CHy)p-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.

1t has now surprisingly been found that the compounds of general formula T 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.



WO 2011/006910PCT/EP2010/060097 -2- In the central nervous system (ENS) the transmission
of stimuli takes place by the interaction of a neurotransmitter, which is sent out by a neuron, with a

neurorecepteyq 141 GlMisynate is the major excitatory neurotransmitter in thggras§aRdalays a unique
role in a variety of central nervous system (CNS) functions. The glutamate-dependent stimulus 5

receptors are divided into two main groups. The first2main group, namely the ionotropic receptors,
forms ligand-controlled ion channels. The metabotropic glutamate receptors (mGIluR) belong to the
second main grduphandpfuithennoreyeto (GHS e famiyofiGepriotemutoaple d kecdptors. At present,

eight different 5@%@Q%Sng&mgaggﬁg]-w&mwp%w and,0t.these Same gYen4Qbays sub-types.

According to their sequence logy, signal transduction mechanisms and agonist selectivity, these
eight receptors éaltbesals dividedointociesysubugioussiiieciu e rermcipRBselory o dedap I,
MGIUR2 angd MGIYRI REIPAG-8: 8T QHRHh @ICTHINR AN EHR A MGILRZ A6 I GuR R belong to group

111. 15Ligands of metabotropic glutamate receptors belonging to the first group can be used for the
treatnient BYBHRVEHESHBRAdNR BYRIMOHRIHFEHRS nBif SIohTRAI M Be e BEH SIS IEMISIS, epilepsy,
schizophreRig Mz SIMEN Sadiseases Fapili vaMisarders and.memey delisitse asyedrasahragic and
acute pain. Other treatable indications in this connection are restricted brain function caused by 20
bypass op&libHs BT FFARSHIRAE S538 B LTHN fo B Brdmt oAl ¥ SrdImERIsY: FRRE thiuries,

hypoxia cauysg@By pregnancy, cardiac arrest and hypoglycaemia. Further treatable indications are

ischemia, Huntington's chorea, amyotrophic lateral sclerosis (ALS), dementjia caused by AIDS, eye
injuries, retinopd%ﬁr?a%baeﬂ%i% ggr}é{fﬁ%%%%b%‘r“ Sgrtgfﬁgcﬁ%%]@gﬁs}{eng ﬁi} %gé’ig@r%qgﬁ s Well as
conditiongiwhigibleget to glutahat e dificieney funbtions ssuche asl 6:gisdbenmustiecspasmsambnvulsions,

e ARBHISSVIRETES DEBERE ket oo o st o dysineioan

or in part by mGIuR5 are for exam cute, traumatic and

chronic degenerativieslploodsses dtifvelpegvousaipstem, such as Alzheimer's disease, senile dementia,
Parkinson's diseggq, k-dapa.irdyreq,dyskinesig fiHntington's chorea, amyotrophic 30 lateral sclerosis

and multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety, depression, pain and
drug dependency{ExpErtSHROTREN Bards b2y, bee i 99 etpthérmore, Expert Opin. Pier.
Patents (2008), 1&(z)AessrbasdhspircaimentotinGluRD aptaganistminsiiuatiopewheressaGiiR5
activity is exacerbated due to a specific genetic -3- . . . .

the treatment or prevention of acute and/or chronic neurological disorders such as psychosis,

epilepsy, schizophrenia, Alzheimer’s disease, cognitive disorders and memory deficits, as well as

chronic and acute pain.

Other treatable indications in this connection arc restricted brain function caused by

20 bypass operations or transplants, poor blood supply to the brain, spinal cord injuries, head
injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia. Further treatable
indications are ischemia, Huntington's chorea, amyotrophic lateral sclerosis (ALS), dementia
caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by
medicaments as well as conditions which lead to glutamate-deficiency functions, such as e.g.

25  muscle spasms, convulsions, migraine, urinary incontinence, nicotise addiction, opiate addiction,
anxiety, vomiting, dyskinesia and depressions.

Disorders mediated full or in part by mGIuRS are for example acute, traumatic and
chronic degencrative processes of the nervous system, such as Alzheimer’s diseasc, senile
dementia, Parkinson’s disease, L-dopa induced dyskincsia, 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 mGIuR5

antagonists in situations where mGIluRS5 activity is exacerbated due to a specific genetic



background such as Fragile-X syndrome. Fragile X patients suffer from cognitive impairment, autism
spectrum disorder, aggression, seizure, anxiety, osessive compulsive disorder, excessive tactile
sensitivity, loose bowel and sensory hyper-excitability. Described in this document is also the benefit in

the treatment el addiction (asopipids.NartNe AR kool aasia-eaanhadeshanidgflux disease

(GERD), carcer and overactive bladder. MGIURS antagonists play also a role in situations where
elevatechglistamzataiondssis fsresentskirrexample MagtismbiPregeessrinuRdtroLBychophaitivacology

& Biolo i%&hESXChi;&r{tg ?o%s%%%e%ﬁd and YORO0R/Q6E7R0) - Selective. MG MR %:BRIAAANIStsgre

especially use tl'for he treatment of agile-X, dépression, Parkinson and L-dopa induced dyskincsia..
The presenbdisflosute tefatasntotemdisdiond§oEforninks. i tivsirphalinbeButitaly Hepbiedie salts,
to the aggygf%%:mgﬁgec&mwgg&@é pharmageyticallysactive substances and their production. 3a

In a first aspect, there is provided a compound of the gﬁeneral formula (I) wherein R'signifies halogen,
Ci.ralicyMF DR B aatkesy SR ghifies @4 18-HIKGHOS 2 RTGrpiRyaIRY 160 e a6 AMERyRIRGER: Ggnifies
hhydrog;@xﬁﬁpz@hhyzlu%qmgr@w leyd.o k@l Rsignifies either:NF orRss-a groumef formula
Ih or Il

9711 and WO2008/066750).

' Selective mGluRS antagonists are especially useful for the treatment of fragile-X,

depression, Parkinson and L-dopa induced dyskinesia..

The present disclosure relates to compounds of formula I and their pharmaceutically acceptable

salts, to the above-mentioned compounds as pharmaceutically active substances and their

production.



wherein X, Y and Z independently are -CH= or -N=, and whereby only one of X or Y can be a nitrogen
.atom; 126 and R6 independently are hydrogen, C1.6-alkyl, Cl.6-hydroxyalkyl, 034-alkoxyalkyl,” = -
-(C1-12),"-C(0)-NR'R" and where in = 0-3 and Rand R" are independently hydrogen or C1.6-alkyl; as
well as to pharmaceutically acceptable salts thereof. 31D wherein 112signifies halogen, C1.6-alkyl or
C1.6-alkozy R2signifies Q4-allcyl, C14-hydroxyalkyl or C14-alkoxyalkyl; R3signifies hydrogen,
C14-alkyl, 014-hydroxyalkyl or alkoxyalkyl; X, Y and Z independently are-CE!! or-N, and whereby only
one of X or Y can be a nitrogen atom; Rs and R6 independently are hydrogen, Q.6-alkyl,
Q.6-hydroxyalkyl, Q4-alkoxyalkyl, -(CHZ2),c(C0)0-C1.6-alkyl, -(CH2)m-S(0)z-Ci.6-alkyl,
-(CH2),n-C(0)-NR'R" and where in = 0-3 and Rand Riare independently hydrogen or C14-alkyl; as well

as pharmaceutigally ageeptable. salts faeseol, i A dbiseRspactthgrais provided a compound of

formula TB encompassed by formula | as defined above
1

8))
wherein

R!  signifies haicgen, Cy.s-alkyl or C;.¢-alkoxy;
R?! signifies Cre-allgyl, Cie-hydroxyalkyl or C;.e-alkoxyalkyl;
| R* signifies hydrogen, Ci.¢-alkyl, Ci.e-hydroxyalky! or alkoxyalkyl;
Q  signifies either ~N= or -CHs=;
R*  isa group of formula Ha or Iib

Rs/N"-x“’/Y

Ty
.
fta z o

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, Ci.e-alkyl, Ci.g-hydroxyalkyl, Ci¢-alkoxyalky!,
{CH2)(COYO-Cys-alkyl, (CHa)n-S(0)-Cie-alkyl, «(CHz)p~C(O)-NR’R”" and where m =
0-3 and R'and R are indepéndently hydrogen or C;.e-alkyl;

as well as to pharmaceutically acceptable salts thereof,

In a second aspect, there is provided a compouné of formula IA encompassed by formula I as defined above



and R5 N. ,YR 3IB wherein TVsignifies halogen, C14-alkyl or Clealluncy ; R2signifies C1.6-alkyl,
C1.6-hydroxyalkyl or C14-alkoxyallcyl, It3$ignif§%s hydrogen, Q.6-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 atom; Rs and R6 independently are hydrogen, Cl4-alkyl, C1.6-hydroxyalkyl, C1.6-alkoxyalkyl,
-(CH2).-(C0)0-Q4-alkyl, F{ﬁ:HZ)",-S(O)Z-Ci.raI l,-(CH2),,,-C(0)4'R'R" and where m = 0-3 and Rand Rh
are independently hydrogen.eNC14-alkylyss\well as pharmaceutically acceptable salts thereof. 3c In a
fourth aspect, therg is proviged Compo nd,of formula IC encompassed by formula | as defined above
IC wherein It'signifieg halpgen} @1.6-allcyl or 03.6-allcoxy ; R2signifies C3.6-allcyl, 014-hydroxyalkyl
or CI.6-aIkoxyaIkpéhAstngies drogen, 01.6-alkyl, 01.6-hydroxyalkyl or alkoxyalkyh X, Y and Z
independently are -CH= or -N=, and whereby oﬁf&/ one of X or Y can be a nitrogen atom; R5 and R6
independently are hydrogen, 01.6-alkyl, 01.6-hydroxyalkyl, Cwalkoxyalkyl, -(CHz)arS(0)2-01.6-alkyl,
-(01-12)r0(0)-NR12" and _

R! signifies halogen, Cy.¢-alkyl or Cy.¢-alkoxy ; |

R2 signifies Ci.s-allyl, Cre-hydroxyalkyl or C, -alkoxyalkyl;

R signifies hydrogen, Cy.¢-alkyl, Cis-hydroxyalky! or atkoxyalkyl;

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

' atom;

R® and R® independently are hydrogen, C.e-alkyl, Ci.s<hydroxyalkyl, Cre-alkoxyalkyl,
A{CHn-(COYO-Ci.g-alkyl, {(CHa)m=5(0)2~Cr.s-alkyl, (CH2)y=C(O)-NR’R”’ and
where m = 0-3 and R and R are independently hydrogen or C,s-alkyl;

as well as pharmaceutically acceptable salts thereof.

In a third aspect, there 1s provided a compound of formula IB encompassed by formula I as defined above

R K
=
Ox N
3
s No Y R
and R X 1B

wherein

R! signifies halogen, Cy.¢-alkyl or Cre-alkoxy ;

R? signifies Cie-alkyl, Ci.e-hydroxyalkyl or Cie-alkoxyalkyl;

R signifies hydrogen, Cy.c-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

atom;

R’ and R® independently are hydrogen, Cy.¢-alkyl, Ci.¢-hydroxyalicyl, Cy.¢-alkoxyaliyt,
(CH2)n~(COYO-Ce-alkyl, -(CH2)mn-8(0)z- Crs-alkyl, -(CH2)m=C(O)-NR’R’? and
where m = 0-3 and R and R "are independently hydrogen or C,.c-alkyl;

as well as pharmaceuticaﬂy acceptable salts thereof,



where in = 0-3 and R and 11. are independently hydrogen or 01.6-alkyl; as well as pharmaceutically
acceptable salts thereof. In a fifth aspect, there iaﬁ‘?rovided a compound of formula ID encompassed
by formula | as defined above ID wherein It'signifies halogen, 01.6-alkyl or Q.6-alkoxy R2signifies
01.6-alkyl, 01.6-hydroxyalkyl or 014-alkoxyaikyl; 12'signifies hydrogen, 014-alkyl, 01.6-hydroxyalkyl or

alkoxyalkyl; X, Y angrd,independenily et 9kl BRRherRoy.only.one of X oY candbea .,
nﬁrogen atom; R5 and R6 ir%%ependen%; are h)?dropgen, 01.6-alkyl, Of.é)ﬁ%agsr%xy%éy ,u(fll'.%-aﬁlioiy%l?&/el,

-(OH2)",-(00)0-0,.6-alkyl . C1-12)m-S(0)2-01s8-alkyl, -(CH2)"-C(0)-NR'R" and where in = 0-3 and

Rand Rare indepenggntly genor0 Ikyl; as well as pharmaceutically acceptable salts thereof.
3d The disclosureals@grel s jpx preparing a compound according to general
‘forthulaffol.lowinget)f%%ral roceduresas outlined above for compounds of formula I. In a sixth

aspect, there is provi a pro&ess for preparing a compound of faiTula | as defined above, which
process comprises c

wherein

R! signifies halogen, C;.¢-alkyl or Cy.e-alkoxy ;
R2 signifies C;.e-alkyl, Cie-hydroxyatkyl or C,s-alkoxyalkyl;
R? signifies hydrogen, Ci.¢-alkyl, Cis-hydroxyalkyl or alkoxyalkyl;
- %, Y and Z independently are -CH= or -N=, and whereby only one of X or Y can be & nitrogen

atom;

R® and R® independently are hydrogen, Cy.s-alkyl, C,.-hydroxyalkyl, C,..-alkoxyalkyl,
(CHy)=(COYO-Cs-alkyl, (CH)-8(0)2-Cys-alkeyl, ~(CHa)nC(O)}-NR'R"* and
where m = 0-3 and R and R are independently hydrogen or Cu.¢-alkyk;

as well as pharmaceutically acceptable salts thereof,

In 2 fifth aspect, there is provided a compound of formula ID encompassed by formula [ as defined above
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wherein

R! signifies halogen, Ci.¢-alkyl or Cy.¢-alkoxy ;

R*  signifies C;.s—alkyl., Cy.e-hydroxyalkyl or Cre-alkoxyalkyl;

R signifies hydrogen, Cis-alkyl, Ci.s-hydroxyalky! or atkoxyalkyl;

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

atom;

R® and R® independently are hydrogen, Ci.s-alkyl, Cie-hydroxyalkyl, Ci¢-alkoxyalkyl,
-{CH2)m~(COYO-Chre-alkyl, ~(CHa)m-5(0)2-Cig-alkyl, -(CH2)n~C(O)-NR'R”’ and
where m = 0-3 and R and R are independently hydrogen or C,.-alkyl;

P

* as well as pharmaceutically acceptable salts thereof.



_'(a) reacting a compound of formula IV (IV) wherein R3, R2, R3 and Q have the meanings_as defined

- above, with a protected compound of formulas HalA Rs-24,Ra V Or HalN A GN A or or vt wherein
A is halogen, trifluromethanesulfonyloxy (0302CEB), trimethylstannyl, tributylstannyl, or -B(ORa)2 and
where le can either be hydrogen, C1.6-alkyl or both le groups can be linked together to form a 5-6
membered (dioxQlang ok digxARR)LRG, RS YN OLERiRr %ﬂi@@ﬁ_@ Qpratecting group comprising
trimethylsityoxymethyl (SEM), methoxymethyl (MOM) or allyl, Hal is chlorine or fluorine which can be
transformans aldologise ssy kBN ISEEHIEL EICAVIDER oFueaiabe NfBttting group
comprising tert-%utylo,gfbycarborﬂ1 1"8(50%%'5%?3 dimethylpyrrole, benzyl, benzeoyl, agetyl qepithalimido,

and deprotecting LR DL ROty fB react nap?ér%gmpo nd of formula VIl R4-N R3 3e

above, which process comprises

(2) reacting a compound of formula IV

| 0%
wherein R', R%, R® and () have the meanings as defined above,
with a protected compound of formulas :
Ha;. LA e \ A
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z -
e G S <

or
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or Z or Wi

wherein A is halogen, trifluromethanesulfonyloxy (OS0,CF;), trimethylstannyl, tributylstannyl,
or -B{OR™), and where R” can either be hydrogen, Ci.c-alky! or both R groups can be linked
together to form 2 5-6 membered (dioxolane or dioxane) ring, G is hydrogen or a suitable
O-protecting gfoup comprising trimethylsilyoxymethy! (SEM), methoxymsthy! (MOM) or allyl,
Hal is chiorine or fluorine which can be transformed to a8 GO- group by known procedures, G is
- hydrogen or a suitable N-protecting group comprising tert-Butyioxycarbony! (Boc), 2,5-
dimethylpyrrole, benzyl, benzoyl, acetyl or phthalimido, and deprotecting the obtained

compounds or
(b) reacting a compound of formula VII

2
R\;N . 63

N g .
R¥

R VI



wherein R2, R3, R4 have the meanings as defined above, and G3 is hydrogen or trialkylsilyl with a
compound of formula VIt (Viii) wherein Rl and Q have the meanings as defined above and A has the™
meaning as defined in process variant a), or (c) réacting a compound of formula IX R2\r_ 1\1 (a)
wherein R2, R3, R4have the meanings as defined above and Hal is halogen, comprising bromine or
iodine with a. compound of formula X (X) wherein Rl and Q have the meanings as defined above and
G3 is hydrogen or triallcylsilyl, and if desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts. ~ Moreover the disclosure relates also to
medicamer@%&gﬂtﬁinw%@g&gémé%&%@ggﬂgﬁ g{;@ae %Eeée%thd@g%%%rre and _pharmgceutically
acceptable excipients for the treatment and prevention o mGIURS regeptor mediated disorders, such
as acute artdadkxdsivnic neurological disorders, in particular Alzheimer's disease, senile dementia,
Parkinson's,disgasgpborl@Baiiaeeddyskinesia, Huntington's chorea, amyotrophic lateral sclerosis
and multiple sclerosis, schizophrenia, anxiety, erression, pain, drug dependency, fragile-X syndrome,
autism, addiction (drugs, opioids, nicotine andRalcohol), gastro-esophageal acid reflux disease
(GERD), cancer and overactive bladder. In a seventh aspect, there is provided a medicament
containing one or more compounds A fins@above and pharmaceutically acceptable excipients for
the treatment and prevention of mGIuRS ptor mediatgg disorders. In an eighth aspect, there is
provided a medicament as defined above for the treatment and prevention of acute and/or chronic
neurologicd§r&sH

et St e REATRark bnsE 488 Askriifaedusidngia’ BEFRINSon's disease,
L-dopa indpoestsd wskimmégjagHuntington'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
dveractive RatRdeing 2 compeAe SEpats 'ere is provided a compound as defined above as well as
its pharmaceutically acceptable Sﬁﬁ for use in the treatment or prevention of mMGIuR5 receptor
mediated disorders. The disclos so relates to the use of a compound in accordance with the
present disclosure as well as its pga a idally acceptable salt for the manufacture of medicaments

for R 3

R )
wherein R%, R3, R*have the meanings as defined above and Hal 1s halogen,
comprising bromine or iodine with 2 compound of formula X

(X

wherein R’ and Q have the meanings 2s defined above and G’ is hydrogen or trialkylsilyl,
- and if desired, converting the compounds obtained into pharmaceutically acceptable acid addition

salts,

Moreover the disclosure relates also to medicaments containing one or more compounds of the
.present disclosure and pharmaceutically acceptable excipients for the treatment and
prevention of mGIuRS receptor mediated disorders, such as acute and/or chronic neurological
disorders, in particular Alzheimer’s discasc, scnile dementia, Parkinson’s discase, L-dopa
induced dyskinesia, Huntington’s chorea, amyotrophic lateral sclerosis and muitiple sclerosis,
schizophrenia, anxiety, depression, pain, drug dependency, fragile-X syndrome, autism,
addiction (drugs, opioids, nicotine and alcohol), gastro-esophageat acid reflux discase (GERD),

cancer and overactive bladder.



the treatment and prevention of mGIuRS5 receptor mediated disorders as outlined above. In a tenth
aspect, there is provided the use of a compound as defined above as well as its pharmaceutically
acceptable salt for the manufacture of medicametits for the treatment and prevention of Alzheimer's
disease, senile dementia, Parkinson's disease, L-dopa induced dyskinesia, Huntington's chorea,

amyotrophic latelabseiertsismoad tuktiplpraciRiosiscarhizanhieniaRviehh J6RIessigN fain, drug

dependencys (RdiX sdiame. AU, pdicien iy, opionls, nictine ang slcohol)

gastro-esophageal acid reflux disease (GERD), cancer and overactive BiEddEd Preyiiveifwing

definitionS"OTYeneraP midinie d'ATi88- present description apply irrespective of whether the terms in
question appearialeneigniingembiratiar-Fhedermdauaralkyliuses i lhepresentdescription

denotes sfraight-chain.or bra rated hydrocarbon residues with | to 6 carbon atoms,
preferabl?with 110 4 (_:arebon%%gfﬁrfélﬁgl%ﬁ?g%étéﬁré{ S)’/I?er%%Fé)%?ﬂ-ﬁ%bWeMb%ifﬁﬁ-ﬁw and the

like. WO STEIEbEETEBETIEBTEL0/GEDD T dyskiprsite Hntioaer alitoxy. deyotesianzs0:C1-6 alkyl
group, whereiniakod is:bipldefinedabaie siveliAsetWe: AR baf: RFOPYIOXY:d: DI OPYIOXY:

n-butyloxy. idoshdoxy:t-buBdaxy, Retoxy,Aexyloxy, including their isomers. The term "lower
alkoxyalltyf'l'{denotes a lower alkggy g%ugggéggé%ﬁet %t%%fic\:/v ]%ﬁéﬁlaﬁg?heéoﬁﬁ-‘g%% 18408 bonded to
a lower aff§faFOHERD TSN TEREPRHdRyalkyl” denotes a lower alkyl group as defined above,

wherein at least one hydhogearatainis ieplacettdy adaygeaxy growRnddae 4eHp halagen; dgnotes

fluorine, chigrine~Rramine and;ioding in AOELem “pharmaceutically acceptable salt” refers to any
salt derivaij fré)m an inorga%%glo or gfglgﬁilg acideor b%{léeor P ﬁ?grﬁ%srg}é}é%% By TRE\ RSt Gisclosure

are also all'tatitSmeric forms of compounds of formula!, for example for R4, if R5 and R6 are

hycrogen: Ho.NizdQuAKY il The SomPauns eLIGIm'a) camBiae iedolowing. subrirugtures:

well as its pharmaceutically acceptable salt for the manufacture of medicaments for

the treatment and prevention of mGluR5 receptor mediated disorders as outlined above.

In a tenth aspect, there 13 provided the use of 2 compound as defined above 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 dyskinesia,
Huntington’s chorea, amyotrophic lateral sclerosis and multiple sclerosis, schizophrenia, anxisty,
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 following definitions of general terms used in the present description apply
rrespective of whether the terms in question appear alonc or in combination.

The term “lower alkyl” ﬁsed, in the present description denotes straight-chain or branched
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.



20 wherein R'signifies halogen, lower alkyl or lower allwxy ; R2signifies lower alkyl, lower hydroxyalkyl
or lower alkoxyalkyk 123signifies hydrogen, lower alkyl, lower hydroxyalkyl or alltoxyalkyl; WO
2011/006910PC TEPRO10/060097 -5- X, Y and Z independently are -CH= e N2 Enilofid@reby only
one of X or Y can be a nitrogen atom; R5 and R6 independently are hydrogen, lower alkyl, lower
hydroxyalkyla lower alkoxyalkyl, -(CH2),"-(CO)O-Iowé?’"aIkyI, -(C112),,-S(0)2-lower alkyl,

-(CH2),1-C(0)-NR'R" and " 5where m= 0-3 and R and R are Independently hydrogen or lower alkyl; as
well as to pharmAbgiiEaliip ¥t afeinie SAMMhEal Ol e hsFinmEir ot hieriiiiane

compoundsafeferamula tahereimXyant e <& irapdiRhishalegeny fonexasmple taey fotlowing
compounds: 444-(2-chloro-pyridin-4-ylethyny1)-2-methyl-imidazol- | -yl]-1H-pyrid in-2-0 ne 10
444-(2-chlb‘i’636%}3iH?&Wé%yﬁs‘ﬂﬁ’ﬁ%ﬁ Y zo 1-1-y11-1 -methyl-I11-pyrid in-2-one or 4-
14-(2-chloro-pyrigtin-4:ylethymyl)lia, bydimétidubmid azolv e\ ]kdxmethyl-dd-thgimidinbd-anehereirA further
embodime t@re compgquds of f rmtula]IB, wb&rqin X and Y are -CH= and Rl is halogen, for example
the folfowitg SoPfIBMALIAT PAZE BRI SR ERTIERONDT)-2-methyl-i mi dazol-1-y1 -1H-pyridin-2-one
15 4- [4-(3-chlorasphenyl €tbyny by emettylFinidaret-4-plder lathyé thylpHpyeitiind2done dvherein at
[4-(3-chloro- hen&yfg,t yggg-z- meth '15L@é%320\;1'}/17}'1;%@}" -1H -pyridi n-2-one 4-

[443-chlor1 9§h%y t %y S MEtnA-midazor-- 2 é)-n%’(ho%y-eth_) -1H-py din-2-one 4- [4- (3-chl o
ro-phenylethyny k2 Gxdirtietigkirthidaptds iyt ritetthiyriden 2eonecknddo(Brech loro-phenyleth

yny1)-2,5-dintethyl-i mid azpl-1-methyl.1H-pyri din-2-0ne 20 4- [44 3-chl oro-phenylethynyl ).
2 5. dimethyl-imﬁlghacfz%i _rfll_._ fﬁ‘}rﬂdf&]f%\%]? d_%%{'[; dﬂ.ﬁ)}f_g:z%%e?c%crﬁo any %aﬁ &cmvcg Q%TX an 1.1%11%&)1.10
10 ororganic acid or base.

Encompassed by the instant disclosure are also all tautomeric forms of compounds of

formula 1, for example for RY, if R° and R® are hydrogen:

RO ¥ N
e, HO( N Ux
L5 oy
NP -
X z Hb
a

The compounds of formula 1 comprise the following sub-structures:

RX N R RZ\/N R
O \N&/ =N O N/'/ =
Y Y v

5.N._2Y 5 .N._ Y
R X’ IA and R

X B
) o . ]
ROV~ RPN
O N_ Nt — N N O NN —
T\Z]/ R’ IT R’

IC and VA 15

15

20 wherein

R' signifies halogen, lower allyl or lower alkoxy ;
R? signifies lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl

R’ signifies hvdrogen, lower alkyl, lower hydroxyalkyl or alkoxyalkyk;



4-14- (3 -chl o ro-phenylethynyl)-2,5-dimethidazol-1-)41-1 -(2-m ethoxy-eth yl)-1 H-pyrid 2- one or
444-(3-fluoro-phenylethyny0-2,5-dimethyl-tmidazol-1-y1]-1-methy1-1H-pyrid in-2-0 ne. A further
embodiment@seeqrmpeunds of formula IB, wherein X and Y are 25 -CH= and/Réis1lowamalkyl, for
example the following compounds: 4-(2-methyl-4-m-to lylethyn y 1-imidazol-1-y1)-1H-pyridin-2-one
-methy1-4-(2-methyl-4-m-tolylethynyl-imidazol-1-y1}21H-pyridin-2-one
1-ethy1-4-(2-methyl-4-m-tolylethynyl-imidazol-1-y1)- H-pyridin-2-one

1-(2-methoxy-atryf indepardaryt arcmGHyIethy Nk idabaic sy 2acsfiitnt 2. GAk bsgr nitrogen
[4-(2-methy1-4- morﬁlylethynyl -imidazol-1-y1)-2-oxo-2H-pyridin-I-A-acetic acid ethyl ester 4-[2,5-d
imerhy1-4-m-to tylethyn im id azo 1-1-y1]-1-methyl- | H-pyrid -on

42,5- d.m%fpfﬁ 4[%11 BRI dxdmeey 19y e el Mﬁg }afﬁ%y&h%éomaﬂmw lieyl,
2011/006910PCT¢E~P2,Q@@Q®MF6M}JQ@QWWMW tokylletigstiricoa2eR Rylknd
1-(2-methoxy-eth yridin-2- A further nt are ¢ of formula IB, wherein
Xis -N- and Y |s %—‘ic""ﬁgd’q igoﬁ%R for SXampl Jn%%;&ff? h0 %%?%%%Tuw%g
5-[4-(3-chloro-phenytethyny1)-2-methyl-imidazol-1- y1] -2-methyl-2H-pyridazin-3-one
5-14-(3-chiorelpdnyiRrpastsat inrseahliiitaz8iesh 1-2-methyl-21-1-pyrid azin-3-0 ne
5-[4-(3-Chloro-phenylethyny1)-2-methyl-imidazol-1-y1]-2-ethyl-2H-pyridazin-3-one or
5-14-(3-chlorofohenyiethyay: Pimeativyhimidazalenyd dnds (2 methdxy etk 2dn 1 pynidl &zime3-0he. 10A

further embodime gre ¢ pound ula. 113, wherein X is -N- and Y is -CH- and R1 is lower
alkyl, for exgr%p e%ﬁ il bwmex%%ﬁfcq{ O{érﬂowmg comp R

2- |v|ethy145Hamw-gymm@ﬁftémwlmaaqf@ylmnﬂmlpyﬂdaﬁm@i@nél one
5-(2.g dmlegll?’? 4}1[{;\ orgjl Zt*l}’%l&ﬂ L ub; %‘%&@l&?!"ﬁﬁ'%ﬂﬁﬁ?f idin-2-one or
5-(2-methyl-4 g

2-ethyl- lylethynyl-imidazol-1 ?#?213 ridazin-3-one or
2-(2- rnet%W@MBQSO(QY fhéryzleﬁwﬁe%ﬁyﬁw e ) 2H-pynaain SlanE 20 Srther

embodiment are compounds of formula 1B, wherein X is -CH= andY is -N= and Rl is lower alkyl, for
example the follm/\ﬁmglenamm@mhdent arc compounds of formula 1B, wherein X and Y are

6-(2,5-dim [hxl -4-mstol e mldazol 1-y1)=3smethyl-3H-pyrimidin-4-one. 20 A further
embodlme?i\t aré' cg?)]}npgbn flormu al v¥1v g)réln %CO@#?X é\md R1 is halogen, for example the

following édrhbduhtnre- mhe(z’léﬂillﬂm-)pglﬁéﬁﬁhmyfétﬁym}il) -prdEtHgHti 2ot Sy 1]-pyridin-2-ol. A
furthes empbpgdt mﬂmﬁ@mm@sm ﬁamu;tauhmwbezem ZJﬁle@'ﬂyﬂ Hﬂqaﬁidsjﬁﬁdmiogen for example

the foIIow{p ? C(%mcll) ?ourgd ae?f};[é‘h y(fpli? met‘?lr;/le;ﬂx & (Mnyl &)Hylgﬁ 9 TiYb! gRyridin-2-ol or
4-14-(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-chioro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-methyl- 1 H-pyridin-2-one
20 4-[4-(3-chloro-phenylethynyl)-2,5-dimethyi-imidazol-1-yl]-1-ethyl- IH-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-rethyl-4-m-tolylethynyl-imidazol-I-yb)-1H-pyridin-2-one
1-ethyl-4-(2-methyl-4-m-tolylethynyl-imidazol-1-y)-1H-pyridin-2-one
1-(2-methoxy-cthyl)-4-(2-methyl-4-m-tolylethynyl-imidazol-1-yD)-1H-pyridin-2-one

30 [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- -yl |-1-methyl-1H-pyridin-2-one
4-[2,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl]-1-ethyl-TH-pyridin-2-one or



6- | 4- (3-chloro-phenylethyny1)-2-methyl-im d azol-1-1-methy1-11-1-pyridin-2-one. The
compounds of formula | of the invention may be prepared according to a process which comprises: 30
(a) reacting svoompewsd ©f formulalV WO 2011/006910PCT/EP2010/060887/FP2Ri ol (V) wherein
RI, R2, R3 and Q have the meanings as defined above, with a protected compound of formulas or or
lto czt- VI 5 wherein A is halogen or triflurometharésutfonyloxy (OSO2CF3), trimethylstannyl,
tributylstanr[%l, or -B(OW)2 where can either be hydrorgen, lower alkyl or both W groups can be linked

together thlforniinst hfgﬁiﬂéhé]étt’dmdlﬁﬁl@@r‘-“di&h drringhessmdioddw idiisditite 0-protecting
group such as trimethylsilyoxymethyl (SEM) or methoxymethyl (MOM) or allylor the like, Hal is
preferably chlorine or fluorine which can be transformed to 4 GO- group 10 by known procedures (eg.
hydrolys, alcohOR& IREY B9SHYBYE %chrrg‘;}@ﬂ' ﬁi:’ewlﬁgredf’e tiRg’ Fbﬂ}g\s%é‘h "ééﬁ“
tert-Bgty!@mmrquyd)gugq);r@@ynmdgk[m@.m_evging,_Eedimthpyrrole), benzyl, ben_zoyl, acetyl,
phthalimido pr ihg {12 AR ERRIFS I Sh UK PRIFNSE OTIPIURGR A2 (RhiEASHI%Acompound of

formu
5-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl}-2-methyl-2H-pyridazin-3-one
5-[4-(3-Chloro-phenylethynyl)-2-methyt-imidazol-1-y1}-2-ethyl-2H-pyridazin-3-one or

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

10 A further embodiment are compounds of formula 1B, wherein X 1s N=and Y s -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-tolylethynyi-imidazol-1-y])-2H-pyridazin-3-one or

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

A further embodiment are compounds of formula 1B, wherein X is -CH=and Y 15 ~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-yli-pyridin-2-ol.

A further embodiment are compounds of formula ID, wherein Z 18 —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 T of the invention may be prepared according to a process
which comprises:

30 (a) reacting a compound of formula IV



R2 RR3(VII) wherein R2, R3 and 12:1 have the meanings as defined above, and G3 is hydrogen or
ialkylsilyE with a compound of formula VIII (VIII) WO 2011/006910PCT/EP2010/060097 -8- wherein
12.1 A and Q/baxgthgssmeanings as defined above, or (c) reacting a compguigehierpsier I X R2 1 al
R3(I1X) 5 wherein R2, R3 and R4 have the meanings as defined above and Halls halogen, preferably
bromine or iodine with a compound of formula X (X)/-wherein RI, Ci3 and Q have the meanings as
defined above and if desired, and 10 converting the compounds obtained into pharmaceutically
acceptable acid addition salts. 15 wherein R2, R3 an®RR4 have the meanings as defined above and
Hal is halogen, can be synthesi’i bythe followi rocedures: i) by reaction of a compound of V or
VI with a compound of formula Xj} fo S22 uan)f formula XI

3

R (1V)
wherein R', R*, R? and Q have the meanings as defined above,

with a protected compound of formulas

I:-I.aiY\\\ﬁf‘A o \l/,\\\IXA
RS/N\X’}Y J/N\X-"}Y

R y

or
[}

R }
H.aiIN YA G’O\[N]X‘A
= EI)( X
or Z ar Z Wi

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 trimethylsilyoxymethy! (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 Vil

(VII)
wherein R?, R? and R? have the meanings as defined above, and G’ is hydrogen or trialkylsityl-

with a cornpound of formula VIII

-G
W (VIIT)



(X) (X1) WO 2011/006910PCT/EP20 0/060097 -9- ii) Using another procedure, a compound of
formula V can be directly transformed into a compound of formula 1X by reaction with a compound of

formula XIVwhergiAdsoh@logen, 5 preferably fluorine or chlorine. i) Finaltys/epmpesags of Formula |
can also be obtained by alkylation of any of the above intermediates where R5, R6 or R7 is hydrogen

with alkylating agents (alkyl halides, alkyl triflates, 8-dialkylsulfates and the like) to obtain compounds
of formula | where R5, R6 or R7 are not hydrogen. Pharmaceutically acceptable salts of
compoundbatifofnuesndAd s mibnoferstimsd:ralsdig beldraing to methods known per se and taking
into consideration the nature of the compound to be converted into a salt. Inorganic or-organic acids
such as, for example, 15hydrochloric acid, hydrobromic acid, sulphuric acid, nitric acid, phosphoric
acid or citfit"sesinsotrreeIn e HeiE maleic acid, acetic acid, succinic acid, tartaric acid,
methanesulphonic acid, p-toluengsulphonic acid and the like are suitable for the formation of
pharmaceutically acceptable salt bﬁhfaﬁlc compounds of formula I. Compounds which contain the
alkali metals or alkaline earth metals] for riylle sodium, potassium, calcium, magnesium or the like,
basic 20 amines or basic amino ﬂéﬂg e suitable for the formation of pharmaceutically acceptable

salts of acidic compounds. R’ ‘
(X}
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

Ri
G%@Q
N 0

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

10 converting the compounds oblained into pharmaceutically acceptable acid addition salts,

Furthermore, compounds of formula 1X
2

R\;N
_ Hal
4,—N %‘
R 3
R (IX)
15  wherein R%, R? and R* have the meanings as defined above and Hal is halogen, can be
synthesized by the following procedures:
i) by reaction of a compound of V or VI with a compound of formula X to form a compound of

formula XI

R?"\/ N R N
/N\) R ,N\/)
H
(X) (X1

Compound X1 is then transformed via halogenation to a compound of Formula X1I which can be

selectively transformed into a compound of formula IX:



The compounds of formula | and their pharmaceutically acceptable salts are, as already mentioned
above, metabotropic glutamate receptor antagonists and can be used for the treatment or prevention
of mGIuRS5 regepiernediated disorders, such as acute and/or chronic neupetpgieah2bsdisorders,
cognitive disorders and memory deficits, as well as acute and chronic pain. Treatable neurological
disorders are for instance Alzheimer's disease, senif dementia, Parkinson's disease, L-dopa induced
dyskinesia, Huntington's chorea, amyotrophic lateral sclerosis and multiple sclerosis, schizophrenia,
anxiety, dgpression, pain, drug depgeqdency, fragile-X syndrorie, autism, WO
2011/006910R€MEP2010/060097 -1 I(él?rl (drugs, opioidsyt  and alcohol),

gastro-esoph acid refiux diseaseN ),d ancer and overdctife  “The compounds of formula!
and their &armaceutically acceptgble salts are especially udeful in e treatment of fragile-X,
depression, Parkinson and L-dopa inducetf yskinesia. 5 The pharmacological activity of the
compounds Was; sted using the following mef od:  For binding experimpts, cDNA encoding
human inGlu5a receptor was transiently transfected into EBNA cells using a procedure described by
E.-J. Schiddgaipaaporhccposishisent iBseHnSIBYP1e98 c4 e dimcthorfiretBrdiHeshys, [Ca2li
measuremgRts warsmeHaimed larealy:as desciibedad b ARerter etaleBaJs Rilasmacol 1999,
128, 13-20) on stably 10 expressed recombinant human mGlu 5a receptors in HEK-293 cells. The
cells Werd By& 1850 HEME FRIBTAMAM (purchased from Molecular Probes, 2 iM final concentration)
[Ca2]i measurements were performeg,using a fluorometric imagi‘% plate reader (FLIPR, Molecular
Devices Corporation, La Jolla, CA, USA agonist evaluation wa formed following a 5 minute
preincubation with the test(&fdmpeundsm }dfﬂthe-addi{ien of a sub itmal 15addition of agonist..
The inhibition (antagonists) curves were fitted with a four param@fet 1oy sgic equation giving IC50, and
Hill coefficient using the iterative non linear dirve fitting software Xcel fiR®  The Ki values of the
compounds tested are given. The Ki value is defined by the following formula: 20Ki = EC50/ 1 Lim in
which the EC50 values are those concentratioHs bf the compounds tested i which causes 50 %

inhibition pfythpaomastiparadicligand (31dAMREBY. dbhisdhecereenisatidnef sddieligand used in the

binding experiment and the Kd value of.the radioligand is empiracally determined for 22 batch of
membran %’Fé“gé‘}%ﬁ .V“Fﬁéeém}éo ﬁ%slﬁ) Yﬁgéoé%gélr% |‘lnl\%§r°11 I0R & gnrﬁ%?l&ﬁigﬂaﬂrié%%p }é(lyqa%?fa?éggﬁists.
The aotivitizépfsotimpoundsofifoimuidtascmepsurédonitheasJay itesBribetait\eearetin the range of

K.; < 1OOQ nM.
1ydrogen.

Pharmaccutically acceptable salts of compounds of formula 1 can be manufactured
readily according to methods known per se and taking into consideration the nature of the
compound to be converted into a salt. Inorganic or organic acids such as, for example,

15 hydrochloric acid, hydrobromic acid, sulphuric acid, nitric acid, phosphoric acid or citric acid,
formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methanesulphonic
acid, p-toluenesulphonic acid and the like are suitable for the formation of pharmaceutically
acceptable salts of basic compounds of formula I. Compounds which contain the alkali metals or
alkaline carth metals, for example sodium, potassium, calcium, magnesium or the like, basic

20 amines or basic amino acids are suitable for the formation of pharmaceutically acceptable salts
of acidic compounds.

The compounds of formula I and their pharmaceutically acceptable salts are, as already
mentioned above, metabotropic glutamate receptor antagonists and can be used for the treatment
or prevention of mGIuRS5 receptor mediated disorders, such as acute and/or chronic neurological

25 disorders, cognitive disorders and memory deficits, as well as acute and chronic pam. 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, anxicty, depression, pain, drug dependency, fragile-X syndrome, autism,



WO 2011/006910PCT/EP20 101060097 Example No./Formula Ki (nM) Example No./Formula Ki (nM)
1/I1B 40 29/1B 58 2/1B 69 30/IB 211 3/IB 39 31/1B 61 4/IB 345 32/IB

10

15

20

25

30

WO 2011/866910 PCT/EP2010/060097

-10-

addiction (drugs, opioids, nicotine and alcohol), gastro-csophageal acid reflux discase (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.
The pharmacological activity of the compounds was tested using the fotlowing method:

For binding experiments, cDNA encoding human mGluSa receptor was transiently
transfected into EBNA cells using a procedure described by E.-J. Schiaeger and K. Christensen
(Cytotechnology 1998, 15, 1-13). For functional assays, [Ca’']i measurements were performed
largely as described previously (Porter ct al., Br J. Pharmacol 1999, 128, 13-20) on stably
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 Jola, CA, USA). Antagonist evaluation was performed following a 5
minute preincubation with the test compounds followed by the addition of a submaximal
addition of agonist. .

The inhibition (antagonists) curves were fitted with a four parameter logistic equation
giving 1Csq, and Hill cocfficient 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:

IG = 1Cse /1 + /g

in which the [C5( values are those concentrations of the compounds tested in which causes 59
% inhibition of the competing radioligand (PHIMPEP). [L] is the concentration of radioligand
used in the binding experiment and the Ky value of the radioligand is empiracally determined for
each batch of membranes prepared.

The compounds of the present invention are mGluR5a receptor antagonists. The activities
of compounds of formula 1 as measured in the assay described above are in the range of K; <

1000 nM.



46 5/LB 44 33/LB 446 6/1A 146 34/1B 87 7/1A 180 35/1A 347 8/1B 113 36/IA 173 9/LB 42 37/1A 238
10/LB

WO 2011/066916 PCT/EP2010/860097
-11-
Example Ki (nM) Example Ki {aM)
No./Formula No./Formula

/1B 40 29/1B 58
2/1B 69 30/1B 211
/1B 39 31/IB 61
4/1B 345 32/1B 46
5/1B a4 33/1B 446
6/1A 146 34/1B 87
TIA 180 35/1A 347
8/IB 113 36/1A 173
9/1B 42 ITHA 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/ID 42 44/1B 71
15/1D 154 45/1B 74
16/13 659 46/1A 569
1741C 144 48/1B 788
18/1C 559 S0/18 559
19/1C 504 S5HIB 53
20/1C 817 52/IB 37
21/1B 40 53/1A 204
22/1A 384 54/1B 131
23/18 52 55/1B 93
24/TA 277 56/1A 597
25/1B 148 ' STAA 808
26/1B 33

27/1B 44

28/1B 222

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

medicaments, ¢.g. in the form of pharmaceutical preparations. The pharmaceutical preparations



75 39/1A 285 11/1B 265 41/IB 52 12/I1B 40 42/1B 38 13/I1B 94 43/IA 306 14/ID 42 44/1B 71 15/ID 154
45/1B

WO 2011/006916 PCT/EP2ZD10/660097

~12-

can be administered orally, ¢.g. in the form of tablcts, 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, c.g. in the form of injection
solutions.

5 The compounds of formula I and pharmaceutically acceptable salts thereof can be
processed with pharmaceutically incrt, 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

10 oils, waxes, fats, semi-solid and liquid polyols and the like; depending on the nature of the active
substance no carricrs 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

15 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, swecteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other

20 therapeutically valuable substances.

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in cach 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 adulit human being

25 weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and 700 mg
per day.

The following examples arc provided to further clucidate the invention:

30



74 16/1D 659 46/IA 569 17/1C 144 48/1B 788 18/1C 559 50/IB 559 19/1C 504 51/I1B 53 20/1C 817
52/IB 37 21/I1B
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-13-

Example 1

4-14-(3~chloro-phenylethynyl)-2-methyl-imidazol-1-ylj- 1 H-pyridin-2-one:
Cl
YN .
PN W < §

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

5 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%)

10 was obtained as a crystalline light yellow solid, MS: m/e = 310.1, 312.2 (M+H").

b) 2-chloro-4-[4-(3-chloro-phenyiethynvh-2-methyl-imidazol-1-vi]-pyridine;

To a sofution 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-chioro-4-fluoropyridine in 5 ml of DMF
were added 1.2 g (3.69 mmeol) of cestum carbonate. The mixture was heated to 100°C for 4 b,
15 allowed to cool and concentrated in vaccuo. The residue was taken up in 20 mli 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, §8%) of the title compound as an off-white crystalline solid, MS: m/e = 328.1, 330.1
(M+H").

20 ¢) 4-(3-chloro-phenylethynyl)-2-methyl-1 H-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 triethylamine,
The mixture was stirred for 10 min at room temperature. Then 0.52 ml (575 mg, 4.09 mmol) of

25 3-chloro-1-ethynyl-benzene and 13.7 mg (0.072 munol) of copper(l) iodide were added and the
mixture was stirred for 1.5 h at 60°C. The mixture was concentrated in vacceuo, dissolved ina
minimal volume of methylene choride and purified by chromatography on 20g of silicagel
(gradient Heptane/EtOAc 85:15 > EtOAC) to yicld 430 mg (83%) of the title compound as an
orange crystalline solid, MS: m/e = 217.2, 219.2 (M+H").

30
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Example 2
4-{4-(3-chioro-phenylethynyl)-2-methyl-imidazel-1-yl]-1-methyl-1 H-pyridin-2-one:

Ci

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 mf (0.35 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 yetlow solid, MS: m/e = 324.2, 326.2 (M-+H").

Example 3

4-|4-(3-chioro-phenylethynyl)-2-methyl-imidazol-L-yl]-1-ethyl-1H-pyridin-2-one:

A
0 \\t\]!//
Y

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

g

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 mstead of DME.

' Example 4
4-|4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl}-1-(2-hydroxy-ethyl)-1 H-pyridin-2-

one:

Cl

HOJjW@

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 2-1odocthanol.



27/1B 40 28/IB 222 WO 2011/006910PCT/EP2010/060997 -12- can be administered orally, e.g. in
the form of tablets, coated tablets, drag/6es, hard and soft gelatine capsules, solutions, emulsions or
suspensionsyldowg¥Rksige administration can also be effected rectally, e.g e farp:ed;
suppositories, or parenterally, e.g. in the form of injection solutions. 5The compounds of formula | and
pharmaceutically acceptable salts thereof can be pratessed 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 likelxamipdefsed, for example, as such carriers for tablets,

cxample, v e R A e e

nature of the active substance no carriers arc, how&w&r, 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 glucos'and the like. Adjuvants, such as alcohols, polyols, glycerol, vegetable
oils and the like, c%ﬁ be_used\for aqueous injection solutions of water-soluble salts of compounds of 15
formula I, but hufe are hdt necessary. Suitable carriers for suppositories are, for example, natural
or hard’engd oils, waxes, fats, semi-liquid or liquid polyols and the like. In addition, the
pharmacetﬂfc\é reparations can contain preservatives, solubilizers, stabilizers, wetting agents,
emulsifiers, sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking
agent$ or Bntiotictamteo Tivk lighhbatsoncotithiMStithGtherB0lthdiapéMidaily valuabiesdbstances.

The dosage. Sel @ 0 JUAE.S, and el R, B SINeAL iR [hs dadbdalpaulkements I

each particular case. In general, the effective dosage for oral or parenteral administration is between
0.01-20 mityigrady: - withHrpiosdige’ oig. 208 @ rognsdal wethyl Bheferred for all of the indications
described. The daily dosage for an adult human beigpie 6

4-]4-(2-chloro-pyridin-4-yiethynyl)-2-methyk-imidazol-1-yl]-1 H-pyridin-2-one:
(!

=N
== N
0 \N/ \
HN. 2

a) The title compound, white crystalline solid, MS: m/e = 311.2, 313.2 (M+I1"), was prepared in

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

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

b) 2-chloro-4-{4~(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-ylj-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-chlore-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl}-1-methyl- 1 H-pyridin-2-one:

Cl
/N -

Nz
20 7
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-y1}-1H-pyridin-2-one and methyl iodide.



25 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 theinvention: WO
2011/0069131 < T{BR3AL0/0601197 -13- Example 1 PCT/EP2010/060097
4-14-(3-ehloro-phenylethynyl)-2-methyl-imidazol-hy -1H-pyridin-2-one: Cl a)
2-chloro-444-(3-chloro-phenylethyny1)-2-methyl-imidazol-1-y11-pyridinc (120 mg, 0.366 5 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 wad'smedtiffated in vaccuo, the pH was adjusted to 7 by
addition Qf-?’zz?(ﬂé%'ﬁgfl@_%ﬂﬂﬂleﬁi‘ﬂﬁhﬁ:ﬂﬁ}h%y?—%haﬁ@-wﬁﬁ(ﬁiﬂ@@t@ 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%) 10 was obtained as a crystalline light
yellow solid, MSs giie = 3164, 312.2 (M+HH). b) 2-chloro-4-

4-(3-chlor8-lhen | ethyl-imidazalaTidine: To a solution of 400 mg (1.85 mmol) of
4-(3-chloroyph#hnylethyny1)-Z-methyl -1H-imidazole and 1.12 ml (1.46 g, 11.1 mmol) of

2-chloro-4 opyridine in 5 ml of DMF were added 1.2 g(3.69 mmol) of cesium carbonate. The
mixture was heated to 100C for 4 11, 15 allowed to cool and concentrated in vaccuo. The residue was
taken up i) 2Bertitlettyhacetdtevhiid thdoPgSniv/ pratd wakiwdshedtwiceanitinacek dfwateitand dried
over @agnl%%gm@%%tﬁ fBecusgimentwiihcharcoal. Ngselutionwas fligred anchganceqgiated to
yield 531 mg(1.62 mmo?, 88%) of the title compound as an off-white crystalline solid, MS: rn/c = 328.1,
330.1 (IvVestdinzoad X ehiorolphénitethyny1)-2-methyl-111-i midazo le : To a solution of 500 mg (2.40

mmol) of BriedaraanethylLimidazele|Gas 73 a46:45-91) i Taikof DMF were added under an
argon atmosphere 118 mg (0.17 mmol) of Bis tnphen;;}l)ahosphlne)g)allat;ilum dichloride and 0.67 ml

(4.81 rnmbbeditirieemiaite i St ard A S e a 1D il At Yoo SipdriRd. #hen 0.52 nil
(575 mg, 409 mreeky eh 2% 3shiaranttribynd-bepzene rne 23mg-00431mmeh of gepper(l) iodide
were added and the aw%(éﬁe \év%s tirred for. 1.5 h at 60C. The mixture was concentrated in vaccuo,

I - - ..

dissdiVed & RPRTEINE horide and purified by chromatography on 20g of
silicagel (gradieahilepianeliAton\e 85115 sz datdc) to yield 430 mg (83%) of the title compound as an

orange Cr¥§1§aa‘gil.i?eec8%{3%'u¥1ﬂd§ ormd;/a?gc: scz)flig,%lszln%oz 1'\('54 TE EMJ&H‘*) was prepared in accordance with the

general method of example ¢ from 5-iodo-2-methyl-1H-imidazole and 1-ethynyl-3-methyl-

benzene.

5 Exampie 9

I-Methyl-4-(2-methyl-4-in-tolylethynyl-imidazol-1-yl)- LH-pyridin-2-one:
YN o
0 N A /; - \/

The title compound, light brown solid, MS: m/e = 304.2 (M+H"), was prepared in accordance
with the general method of exampie 3 from 4-(2-Mcthyl-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)- LH-pyridin-2-one:

A S
0 \\N,/ =
X



WO 2011/006910PCT/EP20 V060097 -14- Example 2
4-14-(3-chloro-plienylelliyny1)-2-methyl-imidatol-1-y11-1-methyl-111-pyridiii-2-one: To a solution of 85
mg (0.274 mwmboof/detd1(3-chloro-phenylethyny0-2-methyl-imidazol-1-yif- Bpyridiss@one in 6 ml of
DME were added 76 mg (0.55 mmot) of potassium carbonate and 0.034 ml (0.55 mot) of methyl
iodide. The suspension was stirred at room temperéﬁlre for 30h. The misture was diluted with 20 ml of
ethyl acetate, filtered and concentrated in vaccuo. After purification by flash chromatography on
silicaget dri BUEAB B ATy i8M S 2B s OF iHe r&é%@ﬁiﬁzﬂﬂqé} RS RERiLtdIhacyRIRCSolid, Ms:
m/e = 32421 386 2Nt i) hJOEF@MBlEe from 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-y1)- 1H-
444-(3-ehloro- -pt nyletllyaﬂyé) -2- g}&thyl -imidazol-1.-y11-1-ethy1-111-pyridin-2-one: ClI The title
compounBy ST Hhge HUHAMEY 4338 3, 340.2 (M+1-11), was prepared in accordance with the
general method of example 2 from 4-[4-(3-chlolt:pingiy ldthyny1)-2-methyl-imidazol-1- 15

y1]-111-pyridj and e efone, instead of D M Example

4 4-14-(3- chlcl)r enyé’ ‘S?ﬁty%'l) ggqetmgg9 azo ?ﬁ ?ﬁ fy(blﬂ %8%(31/ gi}ylﬂ :‘.’ﬁ‘%%.%‘ﬁ one: CI

HON 20 The title compound, grange gum, MS: rrile = 354.2, 356.2 (M+145, was prepared in

accordance with thgigeneralnethod of example 3 from

444-(3- chlorophe AR @ -methyl-imidazoly1]-114-pyridin-2-one and 2-iodoethanol. W()

2011/006910P% P2010/060097 15- Example 5
dlienylethyny))-2-methyl-imidazol-1-y11-142-methoxy-e(hyl)-11-1-pyrit1M-2- one:

4-14-(3-clijprol

The title compound, light yellow solid, MS: m/e = 334.2 (M+H"), was prepared in accordance

=

with the general method of example 3 from 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-yl)-1H-
pyridin-2-one and 2-iodooethanol. '
10 Example 12
1-(2-Methoxy-ethyi}-4-(2-methyl-4-m-{olylethynyl-imidazol-1-yh)- LH-pyridin-2-one:

O AN
\O/\/U

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-ylj-1H-pyridin-
15 2-one and 2-bromocthyl-methylether.
Example 13
[4-(2-Methyl-4-m-tolylethynyl-imidazol-1-y)-2-0x0-2 H-pyridin-1-ylj-acetic acid ethyl ester:

i
sl
/\O N #

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:



Cl 5 The title compound, light brown solid. MS: nile =.368.1, 370.0 (IA +1lI), was prepared in
accordance with the general method of example 3 from
444-(3-chlorephenydethynyl)-2-methylimidazol-1-y1]-1H-pyridin-2-one andxhmexmostiydmethylether.
Example 6 4-14-(2-eliloropyridin-4-ylethyny1)-2-methylimidazol-hyll- CI 10 a) The title compound,
white crystalline solid, MS: m/e = 311.2 313.2 (M+HI‘§: was prepared in accordance with the general
method of example in by treatment of

2-chloro-444-(2-chloropyridi g -ylethyny1)-2-methyl-imidazol-1-ylkpyridine with 50% KOH in
tert-butanol. b) 2-chloro-pyridin-4-ylethyny1)-2-methyl-imidazol-1-y11-pyridinc: 15The
title comp ine solid, MS: m/c = 329.2,331.1 (M+H ") was prepared in accordance
with the gen raj method of example Ib from 2-chloro-4-(2-methyl-1H-imidazol-4- ylethynyl)-pyridine
(CAS: [802905-83-5]) and 2-chloro-4-fluoropyridinc. Example 7 a 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 examptle ”ﬁimmwmmpzmmgtwnqu-myrétwwyryfzm AERHY iR (a0l D-yags aepandd im-2-one and

methyl 'OQ&QSrdM{E% %%%%%%%9 RGhRR &%%erﬁ.gqg%mjn(?}{4»«(3»chtoro»«phenylethynyl}—,’z—

methyl-imidazol-1-yl}-6-fluoro-pyridine and KO in tert-butanol.

5 b)Y 2-[4-(3-chloro-phenylethvinyD-2-methyl-imidazol-1-yI}-6-fluore-pyridine:

The title compound, off-white cristalline solid, MS: m/e = 312.1, 314.1 (M+H") was prepared in
accordance with the general method of example 1b from 4-(3-chloro-phenylethynyl)-2-methyl-
1H-imidazole and 2,0-difluoropyridine.

Example 15

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

N
0 ti\l\r\t//
U

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

G

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—(:]1101‘(;—;)henylethynyl)nl-methylmimidazolm I-yli-1H-pyrazin-2-one:

TN]/NW@

20 a) A solution of 75 mg (0.214 mmol) 2-A1l.yl.oxy~6~[4~(3uchio1‘o~phenylethyn‘iil)w}methyi
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-
phosphinc)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



Example 8 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-y1)411-pyridin-2-one:  a) The title compound,
white solid, MS: in/c = 290.1 (M+41'), was prepared in accordance with 5 the general method of
example la fppo2rehdmre-442-methyl-4-m-tolylethynyl-imidazol-1-y1)- pyricinaanddobt in
tert-butanot. b) 2-chloro-442-methyl-4-m-tolylethynyl-tmidazol-1-ylkipyridinc:  The title compound,
light brown solid, MS: nile = 308.2, 310.1 (M+171")W4s prepared in accordance with the general
method of example Ib from 2-Methyl-4-m-tolylethynyl-I14- 10 imidazole and 2-chloro-4-fluoropyridinc.
C) 2-MethiyRULrfns (GTderigayac e aeHs GlesT M tite Lt p it ef aRE & dbmd SO TRIC - 197.2 (M+H)
Wads preﬁﬁ{%é@i@%%gﬂ%@%ﬁd’ﬂ&fﬂmﬂag%@e?&ldﬂﬁtmgd%ﬁ&amp|@il§r&1@mvﬁti@§|&r&dieemﬂnﬂddcimidaZOle
and t-ethynyl-3-methylbenzene. 15Example . . .
1-Methy11!&19@H@ﬁ%@%%ﬁ@%ﬁmﬁﬁ%ﬁ%ﬂ:@ﬂf}&?-ﬂﬁ%ﬂwiéﬂﬁ%%?@n%ﬁgéﬁ-f{%?)wn%#é fHer
compounghetight brewusolid aMGitoideys: A0426NY,LU5, was-piaparedl inladdoidance with the general
methad of e e3f -Methy1-4-m-tolylethynyl-imidazol-1-y1)-1H20. pyridin-2-ong,and methyl
odide D ZAl 1538 et 4 *%ﬁ%g%ﬁ%%_@ﬁ%%&-yl}lwpfﬁain-2-one:
WO 201]#@1@&9&@18@%4%%1@?@6@1&93011@,—1‘?1[5erﬂ/t¢e=c“tﬁrh.|@o&ﬁ|3i,zl@ﬂitlj’fmvwaspmizam&irm/e =318.2
(M1-1-0, was prepared in accordance with oral /e d-of axarn fr bl

2 Vet ey e e e pyy
51-(2-Hydidxynastirg le 4R} ietHylogsnbtaideshyripiing fassl-1 8/ 19-8yridin-2-one:

106 Example 17
- 6-[4-(2-chloro-pyridin-4-ylethynyD-2-methyl-imidazol-1-yl]-pyridin-2-ok

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 la 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-vlethynyl)-2-methyl-imidazol-1-yl}-pyridine:

The title compound, off-white cristalline solid, MS: m/c = 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-ylethynyi)-2-methyl-imidazol-1-yi}-1-methyl-1H-pyridin-2-one:

Cl
N =
=
E
™

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

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-allcylation product from

which it was separated by flash chromatography (gradient: EtOAc to EtOAc/MeOH 95:3).



The title compound, light yellow solid, MS: m/e = 334.2 (M-FI), was prepared in accordance with the
general method of example 3 from 4-(2-Methy1-4-m-tolylethynyl-imidazot-1-0-1Hpyridin-2-one and
2-iodooethamgah Exanple 12 PCT/EP2010/060097
1-(2-Methoxy-ethyl)-4-(2-methy1-4-m-tolylethynyl-ittildazol-1-y1)-1H-pyridin-2-one: ON  The title
compound, colorless resin, MS: ink = 348.3 (M H );ias prepared in accordance with the general
method of example 3 from 4-(2-Methyl-4-m-tolylethynyl-imidazol-1-y1)-1H-pyridin15 2-one and
2-bromoethyl-methylether. Example 13
14-(2-Methy1-4-m-tolylethynyl-imidazol-l-yl)-2-g§9f,2l;.1g-pyridin-l-yll-acetic acid ethyl ester: The title
compound, brown solid, MS: m/e = 376.3 (M), was prepared in accordance with the 20 general method
of example 3 frént@cMepyprvdindiyietymyilidnasssilinidate)- bytbiior BigiBm ity |
bromoacetate. Example 14 644-(3-chloro-phertylethytty0-2-tnethyl-hnidazol-hyll-pyridin-2-ol: WO
2011/006910P T/IEPZOIO/O 097 -18- Cl a) The title compound, light yellow solid, MS: m/e = 310.1,
312,0 (MH-14), arepareq] in accordance with the general method of example la from
2-14-(3-cHlgrdphehylethyiyA)-2- methyl-imidazol-1-y11-6-fluoro-pyridine and KOH in tert-butanol. 5 b)
244.-(3-ch1®£ro phenyletlivny1)-2-methyl-imidazol-1-y1]-6-fluoro-pyridine: The title compound,
off-white cristilline solid, MS: inie = 312.1, 314.1 (M+IT) was prepared in accordance with the general

method of example Ib from 4-(3-chIoro-phen?/lethyr]yl -2-methyl1H-imidazole and 2,6-difluoropyridine.
5 a) The title compound, off-white cristalline solid, MS: m/e = 312.0, 314.0 (M+H"), was prepare

in accordance with the general method of example la from 2-Allyloxy-6-[4-(2-chloro-pyridin-4-
ylethynyl)-2-methyl-imidazol-1-yl]-pyrazine.

b) 2-Allyloxy-6-[4-(2-chloro-pyridin-4-yiethynyl)-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- 1 H-imidazol-4-
ylethynyD)-pyridine (CAS:[802905-83-5]) and 2-Allyloxy-6-chloro-pyrazine (CAS:[107466-49-
9].
Example 20
6-{4-(2-chlore-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl}-1-methyl-1H-pyrazin-2-one:

Ci

E\FN e _N

WY, <\ ff
7

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-y{]-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/MeQH 93:5).
20

Exampie 21
5-|4-(3-chloro-phenylethynyi)-2-methyl-imidazol-1-yi|-2-methyl-2H-pyridazin-3-one:
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Example 15 106-14-(3-ehloro-pherlylethyny1)-2-methyl-imidazol-1-y11-1-methyl-1H-pyridin-2-One:
The title compound, off-white cristalline solid, MS: mie = 324.2, 326.1(M+W), was prepared in
accordance wighthe@enaral method of example 3 from POT/EP2016/060097
644-(3-chloro-phenylethyny1)-2-methylimidazol-1-ylkpyridin-2-ol and methyl iodide, along with the
0-alkylation product from which it 15 was separatedZdy flash chromatography (gradient: EtOAc to
EtOAc/MeOH 95:5). Example 16
644-(3-chidrd-pfidryleth§englig imdwipimiemdonan rdiam digrdefilo o denBHHPNINM28 a) A solution
of 75 mg &Q[T;%}ékm)a?g&lwl%}{@%ég@].ﬁ@@%ﬁhﬁﬁxlﬁmwﬂ%&mﬂmiE%Mﬁﬂ?zblzyll'pyraz_i”e in 5
e

ml of methylene chloride was degassed with argon. Then 0.052 ml (0.428 mmol) ofrshenyl silane and
2.5 mg (0:09 iRy BrdetaristiRipReny TGS RS sAlkeisRY Rererhided Surth Emiktii Was stirred

for Ih at rogamigmneLatie « TN WAIRE (imhivas added @RG th Mmixure Waseyigaurausly stiged for 5
min., diluted with 10 ml of WO 201E006910PCT/EP2Q 0/060097 -19- methylene chloride and the

organic pHa8@\EEslRhpRsE b and Bl P8 SUEPRh Y hESRIA s ARy B P FSEEfFASed. The
obtained safighwas tifuratedavits benzens thremeove inpurities{twphenyphesphinieyaxidey, filtered and
dried to yield 30 mg (0.097 pu-npol, 45%) of the title compound.as g white crystalline solid, MS: mile =
111, SR Ry A S el BB TR BTt PRS- The
title compoeundyapbitecdristatiinessolid; NBagmicon 85112, 368:2(dvh(ddi4) waab pfepanedd@ccordance
with the general method of example Ib.from 4-(3-chloro-phenyle v1)-2-methyl1H ~imi o le and
Al Iyior B s TN T G BB S S TN IS o e
cristailinesolic;ovSnimfed031dP 3 8 18 2AWT nwels Piep afeldattceonianod svithitld geiteral method

of examp@ﬂa{mﬁg Ezsﬂki01(5?36?1{}@(2'%%%ﬁ¥£i@&5f4ﬁ4%_5 ylethyny1)-2-methyl-imidazol-1-y1]-pyridine and
KOH in tertzbutanol. b) 2-fluoro-644-(2-chloro-pyridin-4-ylethyny1)-2-methyl-imidazot-I-yllpyridine: The

title compgpuney affiubite sristalling slid, MS.HRleE 313 %idton1 (MicR) was prepared in accordance
with the general method of examfle Ib from 2-chloro-4-(2-methyl-1H-imidazol-4- yteth Hnyl)-pyridine

and 2 6-dﬁﬁ%%®%iﬂfﬁéﬁi@&&%ﬁnﬁ|&‘f@l) 5-(4,5-diiodo-2-methyl-imidazoi-1-yl)-2-methyl-ZH
6+1-(2-ehigranpyridiunde yiethyay dy-2-meliykimidagelt oy T4 <t-mathyd - &l by idine 2etaesn of n-

15 butyllithium (0.65 mmol) in hexane was added. The mixture was stirred for 5 min., quenched by

addition of 0.5 ml of methanol and stirred for an additional 10 min at -78°C. Then 2 ml of
saturated ammonium chioride solution was added and the mixture was allowed to warm up to
room temperature. After standard workup with ethyl acetate/water, the crude material was
purified by flash chromatography on silicagel using a 90:10 mixture of ethyl acetate / heptane as

20 eluant 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-imidazo - 1-yD-2-methvi-2H-pyridazin-3-one:

To a solution of 400 mg (2.10 mmol) of 2-Methy!-5-(2-methyl-imidazol-1-y1)-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 residuc was
taken up in 100 ml of cthyl 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 cthy! acctate / 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-y1)-2H-pyridazin-3-one:
To a solution of 3.30 g (14.7 mmol) of 4-chloro-2-methyl-5-(2-methyl-imidazol-1-y1}-2H-~

pyridazin-3-one in 60 ml of cthanol 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



Cl The title compound, yellow cristalline solid, MS: m/c = 325.2, 327.1 (M+H 1), was prepared in
accordance with the general method of example 2 from 6-14-(2-chloro-pyridin-4-ylethyny1)-2- 25
methyl-irnidagal»d syélremeidin-2-ot and methyl iodide, along with the O-alkylatippgiQduesdsom which it
was separated by flash chromatography (gradient: EtOAc to EtOAc/Me01-1 95:5). WO
2011/006910PCT/EP2010/060097 -20- Example 122--
6-14-(2-chloro-pyridin-4-ylethyny1)-2-methyl-imidazol-1-y1]-1H-pyrazin-2-one: 1\1'5 a) The title
compounraffiwitd ristakine dpsicy MSitmitd effadoyadhediprd withh) Owas prédparddlihcaccordance
with the gﬁlﬂ%@'w@@%ﬁ@cﬁ&%ﬂrﬂ%éaxHomdztrﬁéu}{I%Xﬁ%ﬁ?oﬂ%@yﬂ%ﬁ%ﬂféﬁc The organic

ylethyny1)-2-methyl-imidazol-1-y11-pyrazine. b llvlox -6- 4-
2-ehloro- ﬂ?ﬂ}mh‘Lﬂ&Wéﬁl‘iyﬁyf@l’Zlﬁﬁ%ﬁtﬁymrﬁ”ﬂé‘zd\l&%/ﬂ@y‘rﬁlimé“#‘ﬁé%@%@Hﬁwﬁ&q@ﬁ%llow viscous

oil, MS: rr% 279 3o22d3athel (WrtH B wasiRrenared e diacemdance yginthe ggneral method of
example Ib from 2-chloro-4-(2-methy1-114-imidazol-4- erthynyl) pyridine (CAS:[802905-83-5]) and

2-Allyboxybactlarer-pyreaing- {QA SR A 466449191 Exampleid@zin-3-one:

6-14-(2-c ridi Ie 1 2 I zol:1-y11-1- 1- 111 yraz one he title
compoung‘ Sfe‘ﬂ%v é)rflstlil(fy eys}g) J"?I{}fg r‘?f/ﬁ{;}é @%gﬁ %?62]‘% %ﬁgp)a(lléiéizﬁlr‘eparec@ﬁggc a%ce with
the gener@])m&tffﬁdw(g(ék)amupxdeoBEirmfﬂMﬂh@Hmlrdamlpwldmnﬂ-yﬁeihwayt)was stirred for Iéh at

methyl-i -1, | t duct f
which e e e Wb BRgIg), prouct om

chromatography over silicagel using a 95:5 mixture of methylene chioride and methdnoi as

10 eluant to yield 3.33 g (14.82 mmaol, 27%) of the title compound as a white crystalline solid, MS;
m/e = 225.1, 227.1 (M+H+).

Example 22
5-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-y1}-2-methyl-2H-pyridazin-3-one:

N
0 \\N,/

N

Cl

\ N

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

Example 23
20 2-Methyl-5-(2-methyl-4-m-tolylethvnyl-imidazol-1-y1)-2H-pyridazin-3-one;

N
OW\N]// o
/N\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-y1)-2-methy]-2H-

pyridazin-3-one and [-ethynyl-3-methyl-benzene.

25 1) 5-(4-1i0do-2-methyl-imidazol-1-yD)-2-methyl-2H-pyridazin-3-one:




Example 21 5-14-(3-ehloro-plienylethyny1)-2-methyl-imidazol-1-y11-2-methy1-2 -pyridazin-3-one: CI
WO 2 LI/(J0O6910PCT/EP2010/060097 -21- a) A solution of 8mg bis(triphenyl-phosphine)palladium
dichloride inyggmly@f /By 4 was degassed with argon. Then 52 mg (0.165 gw@matyr010/060097
5-(4-iodo-2-methyl-imidazol-1-y1)-2 -methy1-2H-pyridazin-3-one, 1 mg (0.03 mrnol) of
triphenylphosphine, 0.046 ml (0.33 mmol) triethylandihe were added and the mixture was stirred for 5

min at room temperature. Then | mg 5 (0.005 mmol) of copper(1) iodide and 0.042 ml (0.33 mmol) of
1-chloro-Fethyylivens épé mieté hbdeerand thebipigrdrewibe stfresr fér2h Bes0( Ahd Mbdbre was

evaporated 19 dryfess, it ackis akengon 50 ot ethyhacsiatedhemeast 9 26 3)licrgslwas added
and the suspénsion was evaporated to dryness. The silicagel containing adsorbed product was loaded

onto a 208 NAAH CRiGmAtBEH sty ublarh TP srotRit e e With SeRyraeats sTReblve
fractions 10 were: aancemisated 10 yielsr8a.ma(0ddlivunel, Bifde)ighinedtecanponne asqadight

yellow crystalline solid, MS: m/c = 325,2,327.2 (Mr 111). 1]8 5-(4-iodo-2-meth]yl(;imid EIZO 1-
1-y1)-2- et SIS bEAR A st KIS R aP a0l 10528 frkdlymmol. 71%) of the title
5-(4,5-diied on-ime thyk-imiclanole1iy0r ZamethyidiHpigidazin-31erme(m-11ml of dry THF was cooled to
-78C and 0.41 ml of a 1.6M solution of n- 15 butyllithium (0.65 mmol) in hexane was added. The
mixture ied-frBtinih2 Hperidhed-Byeaedition of 0.5 ml of methanol and stirred for an additional

10 min atTAC, TO6R 27k of 3 e PENanlyR CHI9fde, SOUon as, adled ang he e was

allowed to warm up to room temperature. After standard workup with ethyl acetate/water, the crude

material wa8urifiee oyl fhaskpbhronwatotiapry orsdificegalt UG dadthovhixtalevonetiytoatistate /

heptage a0 elantioyield A3me (0.168 mmal318ehafdhe dilecomprund as & light yellowesolid,
MS: inie = 316.9 (M+H+). c) 5-(4,5-diiodo-2-methyl-imidazol-1-y1)-2-methy1-2H-pyridazin-3-one: To a

solution otAb i) ieR. b9 sHAENT Zatnsiid-so{oum et amtsdeigiony dorrpgreh i 3L 8hedinbLs mi of
DMF was,adoed: Ry&h 9 (0:-R1omnel); of Ndedeswaginimidesinprrtianse ddheZhdnxtusecwasratirred for
24h at 75C. After evaporation.of the solvent in vaccuo, the residue was taken up in 100 ml of ethyl
acetate. Af%é@ﬁﬂ&%%%kﬁ%&%&ﬁi}? M?%ﬂ?%"ﬂi& W@ﬁé&‘é}géﬂ%ﬂ?@i&]ﬁﬁéfb‘?i %%aYEd drying
over magnesigmstifateinthes elude roateriadvasplrifieechby cristallisatiendior eifuylacetate / heptane
to yield 702 mgq (1.588 mmol, 76% ifle compound as a crystalline light yellow solid, MS: m/e =
443.0°(M grrpflq)ta?-ll‘&lf% 'tglfrgli'éﬂgﬁﬁylléil(gfr%g%hmidazol-1-y1)-2H-pyridazin-3-one: To a solution of
3.30 g (14.7.r ) of 4-chlorg-2- e?t[} I-5:(2-methyl-imidazol-l-y1)-214- pyridazin-3-one in 60 ml of
ethanol a%r%%{@ \?vgle%%ya?ic%%%rzm#k X I'ng?iIT%:'mmol) of triethylamine and 0.312 g of Pd 10%/C. The
suspensidnswiisistired Whd e hydirogen atrfosineré-methoxy-2-methyl-2H-pyridazin-3-one and

3.74 ml (2.71 g, 26.8 mmol) of tricthylamine in 60 ml of ethano! 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 mi of ethanol.
The filtrate was concentrated in vaccuo, and the residue was taken up in 70 mi 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, §9%} of the title compound as a crystalline white solid,

MS: 141.2 (M+H+).

25  ¢) 4-chloro-5-methoxy-2-methyl-2H-nvridazin-3-one:

Sodium metal (613 mg, 26.7 at-g) were dissolved in 35 ml of methanol. To this solution were
added 4.15 ¢ (23.18 mmol) of 4,5-dichloro-2-methyl-2H-pyridazin-3-one in four portions over 3
min. After stirring the suspension for 4h at room temperature, the solution was neutralized by
addition of 1 ml sat. ammonium chioride solution and concentrated in vaccuo. The residue was

30 taken up in 100 mi of ethy] acetate, washed twice with water, driec 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+).



WO 2011/006910PCT/ P20 0/(16(1097 -22- for 15h at 50C. The catalyst was filtered off and washed
twice with 10 ml of ethanol. The filtrate was concentrated in vaccuo, and taken up in 50 ml of
methylene cklorige; ddaeiprganic phase was washed four times with water ydriegeand caneentrated to
yield the title compound (2.30 g, 12.09 mmol, 82%) as a white crystalline solid, MS: m/c = 191.2
(M1H+). 5 e) 4-chloro-2-methyl-5-(2-methyl-imidazel4t-3/1)-2H-pyridazin-3-one: A solution of 10.0 g
(54.2 mmol) of 4,5-Dichloro-2-methy1-2H-pyridazin-3-one (CAS: [933-76- 6]) and 8.90 g (108.4 mmol)
of 2-methylimidazole in 50 ml of dioxane was sfiFea#dt 26h at 100C. The solution was concentrated in
vaccuo angdthexregighe warpaliaeRyaiash chremalaarapiviovensiliea qfflm Oriilain-Mixtere of
methylene chlorlde and methanol as 10 eluant to yield 3.33 g(14.82 mmol, 27%) of the title compound
as a white crystalline solid, M$: m/e = 225.1, 227.1 (M+H h). Example 22
5-14-(2-ehloro-pyriclin-4-ylethyny1)-2-methyl-imidazol-1-y1]-2-methy1-211-pyridazin-3-one: 15 a) The
title comp8undﬁtg‘ Fow cfystalline solid, MS: ink = 326.2, 328.3 (M+H+), was prepared in
accordanc he general method of example 21a from
5-(4-iodo-24inethylimidazol-1-y1)-2-methyl-21-1-pyridazin-3-one and
2-chloro-4-trimethylsilanyl-ethynyl-pyridine (CAS: [499193-57-6]). Example 23

202-Methyl -2 el 5y Gl U YDMNGRF ) R XAGIn-hans, )T e compound

colorless resin, MS: m/e = 305.2°(MI14+), was are pared in accordance with th gleneral method of

example zmaimﬁmiarkhﬁﬂdw%ﬂﬁm&ﬁdaé& 29yl edmatig- SH Y rierasin od R agdide m 10

- 1-ethynyl:3upetbyrbanzenadap 4) aplfdedoRampathylimidaza taloy e athykabclam id.azin-3-one:
WO 2011/006910PCT/EP2010/060097
stirred for 48 at room temperature. The suspension was filtered and the salts were washed with

acetone. The filtrate was concentrated in vaccuo. The residue was dissolved in ethyl
acetate/methanol, 1 g of silicagel was added and the suspension was concentrated in vaccuo. The
10 silicagel containing adsorbed product was loaded onto a flash chromatography column and
eluted with a 90:10 mixture of ethyl acetate and methanol. One obtains 6 mg (0.018 mmol,
11.5%) of the title compound as a crystalline light yellow solid, MS: 326.2, 328 2(M-+H+)

scparated from the undesired O-alkylation product.

b) 6-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol- 1-yil-3H-pyrimidin-4-one:
15 The title compound, white cristalline solid, MS: m/e = MS: 312.0, 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-ylethvnyl)-2-methyl-imidazol- 1 -vl}-pyrimidine;
The title compound, white cristalline solid, MS: m/e = MS: 312.0, 314.0 (M-+L11), 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 4mailyEexy—()—chlo1‘(1—_py1?irnfdin.e.

d) 4-allvloxy-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 stricred for 14h at 85°C and then aliowed to cool to room temperature. The
solution was filtered, and the salts were washed with ethyl acctate. The filtrate was concentrated
in vaccuo and purified by flash chromatography on silicagel using cthyl acetate as cluant to yield

4.42 2(25.9 mmol, 51%) of the titie compound as a colorless oil.



-23- To a solution of 160 mg (1.11 mmol) of 5-chloro-2-methyl-2H-pyridazin-3-one (CAS: [14628-
34-3]), 230 mg (1.11 mmol) of 4-iodo-2-methyl- | H-imidazole (CAS:[73746-45-9]), in 3.5 ml of dry DMF
were added §lmgd@@d mmol) of cesium carbonate. The suspension wagcstiried dpssnun at 45C,
then for 3h at 65C and allowed to cool. The cristallised product is filtered off; 5 washed with ethyl
acetate and dried in vaccuo to yield 250 mg (0.791-#mol, 71%) of the title compound as a crystalline
light yellow solid, MS: mie = 316.9 (MtH+). c) 5-chloro-2-methyl-2H-pyridazin-3-one: A mixture of 1.50
g (10.70 mmo 0 of 5-methoxy-2-methyl-2H-pyrili&ginededde and 7.8 nil (13 1 g, 85.6 mmol) of
phosphorus oxyghjgride-masnnaaieAahl 081 dinAGL ARG | Hdpemgmperature, the
mixture was poured into 100 ml of ice/water with vigourous stirring. fter neutrallzatlon by addition of
saturated sodium carbonate gplution, the compound was worked up with methylene chloride/water,
dried over mag 'um sul ate and concentrated in vaccuo. The crude material was purified by flash
chromato%raphyﬁ) ‘ sing a 80:20 mixture of ethyl acetate and heptane as eluant to yield 904
mg (6.25 300) oft g title compound as a 15 crystalline white solid, MS: 141.2(M+H+). d)
5-Methom+2kgethy1-2H-pyridazin-3-one: A solution of 3.90 g (22.34 mmol) of
4-chloro-5-methoxy-2-methyl-2H-pyridazin-3-one and 3.74 nil (2.71 g, 26.8 inmol) of triethylamine in
60 m! of effiapol wasqysipaenaiad A amasaElie passce gver 350 ma9AR4 41414401 of 10%

palladium on charcoal f r 20h 5C 20 e suspension was filtered hot and the catalyst was washed

three imasspiied @ psicordtrenvitiTihe sirreid WakdiedAtertrandddhavaedut (4nrfthe felinei@xlas taken

up in 70 mhef.nethylgrachieridewhichivasyaahed-iourimas.with 20 mi of water, dried over
magnesium sulfate and concentrated to yield 2.79 g (19.9 mmol, 89%) of the title compound as a

crystallingsyhite salidz, M&;Mﬂyzlmd-djﬁb.lﬁ)c)ﬂwghlﬁﬁﬁ -5-gaethou-2-inethy1-2H-pyridazin-3-one:
Sodium metal (613 mg, 26.7 were dissolved in 35 nil ethanal. To this solution were added
215 5 (23 KO BP A IS UG S B8 S T 0 SBRBFE B80S . Afer
stirring the&u&h&asmnﬁ@h&ﬁm&nﬁmﬁmﬂpéeammgiethﬁe Solutlochivas heédtializ@d hiradtition of 1 ml sat.
ammch*num ccplorld,{ dPIUt}? ) ancill gmntr?te[dbl yagcuo. The residue was 30 taken up in 100 int of
ethyl acetale, washer

ice with water, dric over magnesmm sulfate and concentrated in vaccuo to

yield 3.94 ?i% 8.0mel. 9430 of fhe i ﬁgm&%liqu ggﬁ ggylgalllne white solid, MS: 175.2, 177.0

(M-1-144 xample 24
644-(2-chidrotplpridimpnpyietiyinga yasipding sttt Ads)- nﬁyﬂ@%ﬁfw BNGrinviasreensie! ©

accordance with the general method of example 1b from 4-iodo-2,5-dimethyl-1H-imidazole

(CAS:[631897-38-6]) and 2-chloro-4-fluoropyridine.

15 Example 26
4-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-methyl-1 H-pyridin-2-one:

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

Example 27
4-14-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazol-1-yl]-1-ethyl-1H-pyridin-2-one:



a) To a solution of 50.0 mg (0.160 mmo 0 of 644-(2-chloro-pyridin-4-ylethyny1)-2-methyl- 5
imidazol-1-y1]-3H-pyrimidin-4-one and 0.020 nil (45.5 mg, 0.321 mmol) of methyl iodide in 10 ml of
acetone werg,gdgdedddma (0.321 mmol) of potassium carbonate. The suspansiam was@trred for 48
at room temperature. The suspension was filtered and the salts were washed with acetone. The filtrate
was concentrated in vaccuo. The residue was dissel¢ed in ethyl. acetate/methanol, 1 g of silicagel was
added and the suspension was concentrated in vaccuo he 10 silicagel containing adsorbed product
was loaded onto a flash chrofatography column and eluted with a 90:10 mixture of ethyl acetate and
methanol. One o (0.018 mmol, 11.5%) of the title compound as a crystalline light yellow
solid, MS: 326.2, } +) separated from the undesired 0-alkylation product. b) 6-0-(2-ch
Ioro-pyridin%th n y1)-2-methyl- midazo 1-1-y1 4JaU_1- iyr i mid in-4-0 ne: 15 The title compound,
white cristallime”solid, MS: irile = MS: 312.0, 314.0 (M+H+), was prepared in accordance with the
general method of example 16a by &protection of 4-allyloxy-614-(2-

chloro-pymidintdryieihyeyi]; 2-methylsimitazolil; Wkpytiraididg2. )354.1 (M+1+), was prepared in

4-allyloxy-64442-chlorg-pyridin-4-ytethyny1)-2-methyl-imidazol-l-v11-pyrimidine:, The, tifle compound,
e crHE A d RN oA SO O 1 ST EATI0 Th SLBh AR vith e
general methatyofiexdmyle-jd bit teactibn-dio2echidrahdd(Ranithy1-11-1- imidazol-4-ylethyny1)-pyridine
CAS:[802905-83-5] and 4-allyloxy-6-chloro-pyrimidine. d) 4-allyloxy-6-chloro-o, rimidine: To a solution
of 7.55 (50.3 mmol) of 4,6-dichloropyrimidine ferBiBIe Al (3.07 g, 52.9 mmol) of altyl alcohol in 40 m
of dioxane, werg affled SRR QB0 MMelnh oM RRERANALE- ThE RrardSPRRRIoN MR idtRd for
1411. at 85C and then allowed to cool to room temperature. The solution was filtered, and the salts
were washed with ethyl acetate. The filtrate was cbi#8&ntrated in vaccuo and purified by flash
chromatography on silicagcl using ethyl acetate as eluant to yield 4.42 g (25.9 namol, 51%) of the title
compound as a caqlor|ess oil. WO 2011/006910PCT/EP20 [0/060097 -25- Example 25
4-14-(3-ehloro-pherfyletli -2,5-dimethyl-imidazol-I-yll-1H-pyridin-2-one: CI  a) The title compound,
light brown ¢ S: m/e = 324.2, 326.1 (M-41+), was 5 prepared in accordance with the
general methog of example 21a from 4-(44odo-2,5-dimethylimidazo 1-1-y1)-1H-pyrid in-2-one and t
-chloro-S-E‘iﬁ%yl-benzene. b) 444-i0odo-2,5-dimethyl-imidazol-1-y1)-1H-pyridin-2-one:

The title compound, white crystalfine 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-phenylethynyi)-2,5-

dimethyl-imidazol-1-yt]-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:

¢l
Y
Ol
\O/\,N v

15
The title compound, white crystalline solid, MS: m/c = 382.3, 384.1 (M+H+), was prepared n
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-toiylethynyl-imidazol-1-yh)-1H-pyridin-2-one:



The title compound, white crystalline solid, MS: m/e = 315.9 (M+H-i), was prepared in accordance with
the general method of example la from 2-chloro-4-(4-iodo-2,5-dimethyl10 imidazol- I-A-pyridine and
KOH in tert-ppdanglee@)@-chloro-4-(4-iodo-2,5-dimethyl-imidazol-1-y1)-pyridines sbheatit@compound,
white crystalline solid, MS: m/e = 329.2, 331.1 (M+H+) was prepared in accordance with the general
method of example Ib from 4-iodo-2,5-dimethy1-11-2%imidazole (CAS:[631897-38-6]) and
2-chloro-4-fluoropyridine. 15Example 26
414-(3-ehloro-plienylethyny1)-2,5-dimethyl-imidazol-hyll-I-methyl-1 trpyridin-2-one: Cl The title
compound, whit [ olid, MS: nile = 338.1, 340.0 (M-1-H+), was prepared in accordance with
the general ﬁ e 3 from 444-(3-chloro-phenylethyny1)-2,5- 20
dimethyl-imidazol-tiyl]-1H-pyridin-2-one and methyl iodide. Example 27

414-(3- -ehld ghenylethyny1)-2,5-dimethyl-imiduol-1-y11-1-ethyl-11.1-pyridin-2-one: WO
2011/006910PCT/EP2010/060097 -26- The-26- Cl The title compound, white crystalline solid, MS:
m/e = 35ZR; 884 b (Mdtht),limastpseparditjrivicoordaridel withithiégenes alrepetbd ch o exdrmpte 3 from
o oY B LMSIRL P MR RR R Ak 25 R Esana AR Sptedde
4-14-(3-chlotdipilenytethynylik2nsidimethyi-imidaral-1-y11-1-(2-11ydroxy-ethy0-111-pyridin- 2-une:

5 Example 31
4-12,5-dimethyl-4-m-tolylethynyl-imidazol-1-yl|-1-methyl-1 H-pyridin-2-one:

The title compound, brown solid, MS: m/c = 318.2 (M+11+), 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 1odide.
Example 32
4-12,5-dimethyl-4-m-tolylethynyl-imidazol-1-ylj-1-ethyl-1 H-pyridin-2-one:

\/N/

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]-
I H-pyridin-2-one and cthyl iodide.

Example 33
4-[2,5-dimethyl-4-m-telylethynyl-imidazol-1-y1]-1-(2-hydroxy-ethyl)- 1 H-pyridin-2-one:




Cl  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 444-(3-chloro-phenylethyny1)-2,5-
dimethyl-imigaz el AmkRpyridin-2-one and 2-iodoethanol, PCT/RIENANBIS29
4-14-(3-ehloro-plienyletityny1)-2,5-dimethyl-imidazol-1-yll-142-metlthxy-ethyl)- 2-one: 15 The title
compound, white crystalline solid, MS: ink = 382.3-384.1 (M+H+), was prepared in accordance with
the general method of example 3 from 444-(3-chloro-phenytethyny1)-2,5-

dimethy!-ifhidae ke apquiEl- pghidhnesa selidndil - brenmothyt (e tHyle thay prEeatple @oordance
204'(2’5'Wﬁﬁeﬁ.}y&éﬂém{@lﬂ)ﬂﬁ}mﬂ@)ék%ﬁ@%%ﬁm@é%@Yﬁi‘l@mﬁ—'@—ﬂ?—iowghmyi—'imidazole1~y1%)~
2011/006910PC'VEP2010/060097 -27- The title compound, light brown solid, MS: m/e ="304.1 (M
411), was prepeifder fnoascorbiariedofiftingie general method of example 21a from
4-(4-iodo-2,5-dimethyhimidazol-1-y1)-111- pyridin-2-one,and 1-Ethynyi-3-methyl-benzene. 5SExample
31 4-[2,5-dimethy1-4-m-tonIethynyI-imidazol-l-%ﬁ'—"ﬂ%égwyl- -pyridin-2-one: The title compound,

brown solid,,MS:.m/e = 318.2 (M+H-1-), was prepared in gccordance i eneral method
clexampit P A R A A O TG ARG metny

iodide. Example 32

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

IH-pyridin-2-one and 2-bromoethyl-methyiether.

i0 Example 35
4-{d4-(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- vi)-

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 tetrabutylammeonium

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 acctate, 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 cluted with a gradient heptane: ethyl acetate



The title compound, light brown solid, MS: m/e = 332.2 (W-1-1+), was prepared in accordance 15 with
the general method of example 3 from 442,5-dimethy1-4-m-tolylethynyl-imidazol-1-y1]-
1H-pyridin-2vpnerndegsy! iodide. Example 33 PCT/EP2010/060097
4-12,5-dimethyl-4-m-tolylethynyl-imidazol-I-y11-1-(2-hydroxy-elhyl)- -1-pyridin-2-one: WO
2011/006910PCT/EP2010/060097 -28- The title corthound, light brown solid, MS: m/e = 348.2
(M-141+), was prepared in accordance with the general method of example 3 from
4[2,5-dim @Bt abtbiyRittiy hprarmaal o1 0y e prre Higidins oveisecame T eb BtyAHB 9 Exsmple 34 5
442,5-dimethyd s tabdefymyl-imidazabdud lida@R-metheny; sy HiAR-pyddin2-ongy fie)title
compound, light brown solid, MS: m/e = 362.3 (M+H+), was prepared in accordance with e general
method of example 3 from 4[2,5-dimethyl-4-m-tpivigifpad-imidazol-1-y111- 1H-pyridin-2-one and
2-bromoethyl-methylether.,1pExamPIe 35 ) o _ , .y )
4-14-(2-cAIBTIp SRRV RN 5 B ietmy e A S e I AT ropame SR Ly AU Brdedi of
47mg (0.067 mmol) bis(triphe&yl-phosphine)palladium dichloride in 4 nil of DN4F was degassed with
argon. Then 30Q mg (0.952 fimol) of 4-(4-iodo-2,5-dimethyl-imidazol-1- y1)- 15 1H-pyridin-2-one, 5
mg (0.019 mmol) ok ylphosphine, and 0.265 ml (193 mg, 1.90 mmo ) of triethytamine were
added and irred for 10 min at room temperature. Then 399 mg (1.904 mmol) of
2-chloro-4-tfimgthylsilanyl-ethynyl-pyridine CAS: [499193-57-6] and 5.4 mg (0.029 mmol) of copper(1)
iodidesweré added and the yellow solution was stirred for another 10 min. The mixture was warmed to
60C and 1.43 ml of 1M tetrabutylammonium 20 fluoride solution $1.43 mmol) were added dropwise
over a pefibt 65 AP A& BRI YR RIE Wi Stirted FSPMUdh ar S0 SRR e8I Ehd was
evaporategidotdeynessinmagsyer Hhenfesitievas-takead!p, dnmelief stikacetaie, B-gohgilicagel
were added and the suspension was evaporated to dryness., The silicaget containing adsorbed

b 3o SR QBRSBTS LB

product was TOAHE OMS 48 0geHR 6 LRI Sroduct was eluted with a gradient

T
heptane: gihy} CEIAE s i methyl-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-fodo-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-yi]-1-ethy}-111-pyridin-2-one:
Cl

N_._.
=\ N

e
Oy AN
N9

The title compound, light brown solid, MS: m/e = 353.3, 355.2 (M+H+), was prepared in

15

accordance with the general method of exarmple 3 from 4-[4-(2-chloro-pyridin-4-ylethynyl}-2,5-

dimethyl-imidazoi-1-yl}-1H-pyridin-2-one and ethyl iodide.

Example 38
20 4-{4-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-ylj-1-(2-hydroxy-ethyl)-1 H-~

Cl
g
\N/"’"”\/

0
H v

pyridin-2-one:



WO 20111006910PCT/E P2010/060097 -29- 80:20 to ethyl acetate . methanol 90:10. The pure
fractions were concentrated to yield 94 mg (0.289 mmol, 30%) of the title compound as a brown solid,
MS: de = 32&:3 28 fods¢MF). Example 36 PCT/EP2010/060697
444-(2-eliloropyridin-4-ylelliynyl)-2,5-dimethyl-imidazol-1-y11-1-methyl-M-pyridin-2-one: 5 a) The title
compound, grey solid, MS: in/e - 339.2, 341.1 (NH-Bf+), was prepared in accordance with the general
method of example 35 from 4-(4-iodo-2,5-dimethyl-imidazol-1-y1)-1-methylIH-pyridin-2-one and
2-chloro-4tifridaiepisipanpietryrsd-syiddiMe: nuy ~T9Fhelftlel dofmpbunttaguricaasedien MSrdanee330.1
(M+14+), Tal it _dimethvi-
(o By o, L S
4-0-(2-chiBreesgtdm i ATe Myl B 20Brdetigiafiasb-1-y11-1-elliy1-111-pyridin-2-one: Cl 15 The
titte 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 444-(2- %Wiilﬁ%lin-4-y|ethyny1)-2,5- dimethyl-imidazo
1-1-y3]-1H4pyr{ B interopg aathethybingidd)-2,5-dimethyl-imidazol-{-yl]-1-(2-methoxy-ethyl)- 1 H-

pyridin-2-one:

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

Example 40
4-[4-(3-Methoxy-phenylethyny)-2,5-dimethyl-imidazol-1-y1j-1H-pyridin-2-one:

Om
Y
O

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-yi)-1-methyl-

1H-pyridin~2-one and 1-Ethynyl-3-methoxy-benzene.

Example 41
4-[4-(3-fiuoro-phenylethynyi)-2,5-dimethyl-imidazol-1-ylj-I-methyl-1 H-pyridin-2-one:

F
=
O d

20 The title compound, brown waxy sofid, MS: m/e = 322.1 (M+H+), was prepared in accordance
with the general method of example fc from 4-(4-10do-2,5-dimethyl-imidazol-1-yi)-1-methyl-

IH-pyridin-2-on¢ and 1-Ethynyl-3-fluoro-benzene.



Example 38 20414-(2-chloro-pyridin-4-ylelkyny1)-2,5-dimethyl-imidazol- 1-y11-142-11ydH-
pyridin-2-one: \NO 2011/006910PCT/EP2010/060097 -30- The title compound, orange solid, MS: m/c
= 369.0, 37%525(M11ddedry, was prepared in accordance with the general mgthee of xample 3 from
444-(2-chloro-pyridin-4-ylethyny1)-2,5-dimethylimidazol-1-y1]-1H-pyridin-2-one and 2-iodo ethanol
Example 39 5444-(2-ehloro-pyridin-4-ylethyny1)-2 5-dimelliyl-iraidazol-1-y11-1-(2-methoxy-etliy1)-111-
pyridin-2-one: Cl  The title compound, light brown solid, MS: m/e = 382.3, 384.1 (MH-H+), was
prepared in accordance with the general methdésafmateadzle 3 from
444-(2-chiorpRydidinepreryayblidn St imidaset-dy bbb iainA908A09- one:
2-bromoethyl-methylether. Examniple 40
414-(3-Mellmxy-phenylealyny})-2,5-(limelliyl-imidazol-hyll-114-pyridin-2-one:  The title compound,
light brown solith, MS: m/e/=320.1 (M4+1+), was prepared in accordance 15 with the general method
of example lc from A= o@ ,5-dirnethyl-irnidazol-1-y1)-1-methylIH-pyridin-2-one and
1-Ethyny1-3-nm¥gthaxy-benzene. Example 41
4-[4-(3-fluotegghenyletliyay1)-2,5-climethyl-imidazol-1-y11-1-metlty1-1H-pyridia-2-one: 20 The title
compound, brown waxy solid, MS: m/c = 322.1 (M+H+), was prepared in accordance with the general
method of ékiamiple dorfromnd; (Kglodoeyb-cirtetd-ioiidalyd: Dajd )= B3nethvi IH- pykdin-2varse and

1'Eth¥”y;%%§gﬂ¥e%r% BENZANS:c 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-yi)-2-methyl-2H-pyridazin-3-one:

The title compound, light yellow cristalline solid, MS: m/e = 331.0 (M+11+), 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.

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

Ct

py e

OWN/ - \/N
PN

15 a) The title compound, light brown cristalline solid, MS: m/e = 340.2, 342.0 (M+H+), was

one:

prepared in accordance with the general method of example 35 from 5-(4-iodo-2,5-dimethyl-

imidazot-{-y1)-2-methyl-2H-pyridazin-3-one and 2-chloro-4-trimethylsilanyl-ethynyl-pyridine.

Example 44
5-(2,5-dimethyi-4-m-tolylethynyl-imidazol-1-yi)}-2-methyl-2H-pyridazin-3-one:

A
N, 7
0 N



WO 2011/006910PCT/Ek2010/060097 -31- Example 42
5-[4-(3-ehloro-phenyletliyny1)-2,5-dimethyl-imidazol-11-2-methyl-2H-pyridazia-3-one: CI  a) The title
compound, ightBiemmnKLstalline solid, MS: nile - 339.2, 341.1 (M+1-1+), Wag RRARALEEHIN
accordance with the general method of example Ic from
5-(4-iodo-2,5-dimethylimidazol-1-y1)-2-methyl-2H-p32idazin-3-one and 1-ch loro-3-ethynyl-benzenc.
b) 5-(4-iodo-2,5-dimethyl-imidazol1-1:y11-2-mcthyl-2H-pyridazin-3-one: The title compound, light
yellow cristalline sofichoM., hile ¥ B8W.Or{#vHibe sokidsihbe palet In bt cdtdHrcewvithargdneral method
of example Z310M arehiorZ MRS AUIdRAD 008 20andd-odasgargmeinylt ihjmidazoe.
Example 43 544-(2-cltloro-pyritlin-4-ylethynyl)-2,5-dimelliy1-imiclazol-1-y11-2-methyl-2H- )yridazin-3-
one: Cl 1%@ymh52ﬁir@ﬁt3m§i@nﬂwaa¢ignﬁBr@Wﬁnczﬂis"tmﬂwgéﬁa%qu@: mic = 340.2, 342.0 (M+11-1+), was
prepared in accordance with the general method of example 35 from
5-(4-iodo-2,5-dimethylimidazol-1-y1)-2-methyTal-pyridazin-3-one and
2-chlgro-4-trimethylsilanyl-ethynyl-pyridine. ExEfpt@ 45

5-(2,5-dir@e(tit,xlaﬁﬂ&1§29lyieﬁku8 hicRzoliih ety dcpyaidogimamig:- 200 WO
2011/006910PCT/EP2010/060097 -32-

Vi
OY\\"(N

AN

a) The title compound, yellow solid, MS: m/e = 319.2 (M+H+), was prepared in accordance with
the general method of example ¢ from 6-(4-iodo-2,5-dimethyl-imidazol-[-yl)-3-methyl-3H-

10 pyrimidin-4-one and 1-ethynyl-3-methyl-benzene.

b) 6-(4-iodo-2.5-dimcthyl-imidazol-1-y1}-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-iodo-2,5-dimethyl-imidazol-1-yl)-
3H-pyrimidin-4-onc and methyl odide.

15 ¢) 6-(4-ipdo-2,5-dimethyl-imidazol-1-y[)-3H-pyrimidin-4-one:

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

d) 4-fluorg-6-(4-iodo-2,5-dimethyl-imidazol-1-yl)-pyrimidine:

20 The title compound, white cristalline solid, MS: m/c = 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-diftuoropyrimidine.

Example 46
6-|4-(2-chloro-pyridin-4-ylethynyl)-2,5-dimethyl-imidazol-1-yl}-3-methyl-3H-pyrimidin-4-

25 one:

Cl
VL
OY\YN/W\/N

NN



The title compound, light yellow cristalline solid, MS: m/e = 319.1 (M411+), was prepared in
accordance with the general method of example Ic from 5-(4-iodo-2,5-dimethyl-imidazol-1-y1)-

2-methyl-2Hpyridazingdgne and 1-ethynyl1-3-methyl-benzene. SExample ébykpao10/060007
6-(2,5-dimethy1-4-m-tolylethynyl-imidam1-1-y1)-3-me(hyl-3H-pyrimidin-4-one: &) The tide
compound, yellow solid, MS: m/e = 319.2 (M+H+), \#as prepared in accordance with the general
method of example le from 6-(4-iodo-2,5-dimethyl-imidazol- | -y1)-3-methy1-3H10 pyrimidin-4-one and
1-ethyny IFBerfidthydsbemzeh &g bt by @vidciodol & sitde - mivaZd0 £y3) 23 (vethigh 3Mapyrisnidid-4-one:

The title %8*?@‘8#5‘&&%%%\%%&&% g@&ﬁ%%&&@é@ Froti 940}411&42@@4@&9)5?%@&5“ b1

accordance with the general method of example 3 from 6-(4-iodo-2,5-dimethyt-imidazol-1-34)

3H-pyrimidin34tesey kA metRyHiodidner¢ Pehintedoto st tmytstitazboardivamid in-4- one The
titte compound, light yellow crystalline solid, MS: m/e = 316.9 (M+411), was prepared in accordance
with the general method of example la by treatment of 4-fluoro-6-(4-iodo-2,5-
dimetfyl-imidazol-1-y1)-pyrimidine with 50% K&ER&utanot. d)

4-fluoro- 644 |odo 2,5- d ethyl-imidazo)-1-¢g-PY St he title c ound white cristaltine
ol IS T O 5 RO e RO R T o R TR Er AR Rethod o
example Ib from 4-iodo-2,5-dimethy1-11-I-imidazole and 4,6-difluoropyrimidine.

Example 46 6-14- (Mdin-4-ylethyny1)-2,5-dimethyl-imidazol-hylI-3-methyl-M-pyrimidin-4-
250ne: WO 2 EP2010/060097 -33- The title compound, light brown cristalline solid
MS: m/c = %ﬁg 42.1(M+H+), was prepared in accordance with the general method of example 35

from 6- (4-%rpd dimethyl-imidazol-1- y1)-3-methy1-3H-pyrimidin-4-one and

2-chloro-4-trimethylsilanyl-ethynyl-pyridine. SExample 47
244-(2-méthyialwE oRYbsayHiA D i sl o ausisonH pysditdedyed ras i Ommall) q f [4-(2-

methyl-4-m-tolylethynyl-imidazoi-1-y1)-2-ox0-2H-pyridin-1-ylj-acetic acid cthyl ester (Example

10 13). The reaction vessel was closed and the yellow solution was stirred for 16h at room

temperature. The solution was then evaporated to dryness yielding 45 mg of the title compound

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

A
NV
H

To 2 ml of a 8M solution of methylamine in cthanol were added 67 mg (0. 18 mmol) of [4-(2-
methyl-4-m-tolylethynyl-imidazol-I-yl)-2-0x0-2H-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-+EL+).

Example 49
N N-dimethyl-2-[4-(2-methyl-4-m-tolylethynyl-imidazol-1-yl)-2-oxo-2H-pyridin-1-yl}-

25 acefamide:



0 H2N To 2 ml of a 7M solution of ammonia in methanol were added 60 mg (0.16 mmol) of 4-(2-
methy1-4-m-tolylethynyl-imiclazol-l-y1)-2-oxo-2H-pyriclin-I-A-acetic acid ethyl ester (Example 10 13).
The reactionywgssel wsiglosed and the yellow solution was stirred for 16hg@tyeem iempermature. The
solution was then evaporated to dryness yielding 45 mg of the title compound as a light brown solid,
MS: ink 347.1 (M+H+). Example 48 -34~
15N-methyl-244-(2-methyl-4-m-tolyletttyttyl-imidazol-1-y1)-2-ox0-211-pyridin-t-ylkacetamide: To 2 ml
of a 8M solution of methyla.mjine in ethanol were added 67 mg (0.18 mmol) of [4-(2-
methyl-4-m-tolylezoI-l-yl)-2-oxo-21l-pyridin-1-y|]-acetic acid ethyl ester (Example 13).
The reactiony Mfas closéd and the yellow solution was stirred for 16h at room 20 temperature.
The solutie hen 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-dimethy1-244-(2-methyl-4-m-tolylethynyl-imidazol-t-y1)-2-oxo-2H-pyridiu-1-yll25acetamide: WO
21 UOB9IOPETER 26 [6Q00734F (Tacimbeha S:eMsalutien-afidimethylanine ineshamkrere
added 70 mg (0. 9mml?)of[4-%2ﬁ.( _ o e

ety 1RSSRy AL 7 4- Nt Ayt ohestinrsif bl e L),
The reaction. wssehvias closethandthed/aldwsotiionselasstivesdstorRi day? édywoanmmbitemperature.
The solution was then.evaporated to dryness, the idue was,triturated with.a small amount gf ethyl
acetats A S O e M e P bl e

= 375.3 (Ma0ueh)f aiaahapbéa}ffomdm@i'mnerihytlv@uﬂzﬁlemﬁ@tﬁybﬂ@ldiuwﬁﬂemwmbwdazgmm)@agxo-z p
1oa°eta”H‘%§n-i‘teaéoE%W'H¥}9@ 9543 mg,(§.942 mmol) of

1-methylsulfanylmethy1-4-(2-methyl-4-mtolylethynyl-imidazol-1-y1)-1I-1-pyridin-2-one in 0.6 ml of
methanol were added 53 mg (0.09 mmol) of pokassiiit 58roxymonosulfate (Oxonc). The mixture was

then stirred fQr g gh ARG 2p41ASRAMHON WABISARARIGHIQ:ABINEF 5. NGk WG HAmiihyRethylene
chloride/water. The tamide
acetamige:

N
o \\N/\//\ = d
0./

"8

i \/N 7

a) To a solution of 15 mg (0.042 mmol) of 1-methylsulfanyimethyl-4-(2-methyl-4-m-
tolylethynyl-imidazol-1-yl)}-1H-pyridin-2-one in 0.6 mi 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 acctate to cthyl
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-methvisulfanylmethyl-4-(2-methyl-4-m-tolylethynyl-imidazoi-1-yl)-1H-pyridin-2-ong:
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.) ofa
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. Afler workup with methylene chloride/water,
25 the crude material was purified by flash chromatography (S102, gradient ethyl acetate to ethyl
acetate:methano! 90: 10 v/v) to yield 32 mg of the title compound as a light yellow solid, MS:

350.2 (M+H+),



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-methylsyfanlpagiiml-4-(2-methyl-4-m-tolylethymd-imidazol-1-y1)-1H@yfigidoaiaese20 To a
solution of 100 mg (0.35 mmol) of 4-(2-Methy1-4-m-totylethynyl-imidazol- | -y0-1Hpyridin-2-one in 0.5
ml of dimethylformamide were added 17 mg (0.42 mfrol, 1.2 equiv.) of a 60% sodium hydride
suspension in mineral oil. After stirring for 111 at room temperature, 40 uL (50 mg, 0.52 mmol, 1.5
equiv.) of chloromethyl rnethylsulfide were add&aanilefe suspension was stirred for another 16h at
room temperature Aligt OrsURNINL MGIRMEIA COTARMAIAL 2 DR Gy RMariglwas purified by
flash chromatography (Si02, gradient ethyl acetate to ethyl acetate:inethanol 90:10 v/v) to yield 32 mg
of the title compound as a light yellow solid, MS: 350.2 (M+H-M. WO 201 t/006910PCT/EP2 10/061
#:5-(2-melhyl-4-m-tolylelllynyl-huidazol-1-y1)-21-1-pyridazin-3-one:  a)
The title cogpQund ATgrt byown crystalline solid, MS: nVe = 319.1 (M+), was prepared in 5 accordance
with the gendralimethod of example 21a from
2-ethy1-5:4Higdo-2-methyl-imidazol1-34)-2H-pyridazin-3-one and 1-ethyny1-3-methyl-benzene. b)
2-ethy1-5-(4-iodo-2-methyl-imidazol-1-y1)-2H-nyridazin-3-one: The title compound, white crystalline
solid, MS; paje =,331.0 (MTH)), was.preparedin. ¢ I e with 2ral )d.of example 23b
from 5-chf£;?){}§fietg%ﬁ9 -%q%%r?égﬁ%{@oln%yfg 1;1%1(? %S%o(gﬁ'ﬁég%hya%?&%@z(ﬂ%?&%d%agéﬁﬁoro-z-eth
- 1-2H-8aziv@udnece Phth title sompbuatiow hitexerystall e fsohd] - My /et -=Ho1Be2 ame Gy 11iNgsE8H), was
prepared | 959@;{-18&%&&&1@ Qﬁf‘ﬁ@hﬁﬂﬂ@%&%%%ﬂ&!ﬁ@? by treatment of
2-ethyl-5-methoxy-2Hpyridazin-3-one with phosphorus oxychloride. 15 di
2-ethyl-5-methaxy-2kupyrigdazingd:eognidibe title compeiad, whitererystalline solid, was prepared in
accordance with the general method of example 23d by hydrogenation of _
4-ehloro- 2 e RABE - BTG igsketies 90: &Y% Bfora ot ﬁ%%@ﬁqeﬂﬁ%ﬂﬁﬁﬁggiﬁ‘-&one, The
title compgienelanbite erystadinersbligwds peepardd iatatoardanterwith-thg-geneyaldarinbd:20 of

example 23 treafment of 4.5-dichloro-2-ethyl-2H-pyridazin-3-one with sodium methoxide in
methanol? 4‘?&&%%%%%%’2’- -6}11%1:8 Br%og"suspension of 4.00 g (24.2 mmol) of

4’S-dIChI0595251-18%@9gc%m/-igzgingvri{iazin-3-Onc:
The title compound, white crystalline solid, MS: m/e = 159.1, 161.1 (M+H+), was prepared m

accordance with the general method of example 23¢ by treatment of 2-ethyl-5-methoxy-2H-

pyridazin-3-one with phosphorus oxychloride.

15 &) 2-cthyl-5-methoxy-2H-pyridazin-3-one:

The title compound, white crystalline solid, was prepared in accordance with the general method

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

e} 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

n methanol

f) 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: [932-22-97) and 6.70 g (48.5 mmol) of potassium carbonate in 40 ml of acctone were

25 added 3.92 ml (7.56 g, 48.5 mmol, 2 ¢q.) 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



(CAS: [932-22-9]) and 6.70 g (48.5 nunol) of potassium carbonate in 40 ml of acetone were 25 added
3.92 ml (7.56 g, 48.5 m:mol, 2 eq.) of ethyl iodide. The suspension was stirred for 8h at 55C and
allowed to cephta,1paspe@Mperature. The reation was filtered and the solidgoyaie:washag-iwice 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 vactuo, taken up in WO
2011/006910PCT/E1'21110/060097 -36- methylene chloride and purified by flash chromatography
(Si02, hepraihelethyldesdsten8QR0fg brofAic- iventitie ccophpd S as @ lightofeliowcstys tlifevsolid.
Example @%@4@1@-g{mc&r&#@%xlglQ/H%[)fg,m%@%g%@iwl1-2-ethy1-21I-pyridazin-3-one: ClI5
The title compound, light yellow crystalline solid, MS: mie = 339.1,340.6 (M+H+), was prepared in
accordance with the general method of example g@kayfros 2-ethy1-5-(4-iodo-2-

methyl-imidazol-1- 1&-21-1-p ridazin-3-one and 1-c_hIqro-3-eg19’/nyl-benzene. Example 53
10514-(2-ehiGréi 5r lH91@1%%&?15‘3@1}9@%@%%&%?&%9lr. SRRy RS ORE *The title
compound, light yellow crystad,ine solid, MS: m/e = 339.1, 340.6 (M-1-11-1), was prepared in
accordance with tkl% generalmethod of example 35 from 2-ethyl-5-(4-

odo-2-methylimidazgl- -pyridazin-3-one and 2-chloro-4-trimethylsilanylethynyl- 15 pyridine.

The title compound, light yellow crystalline solid, MS: mw/e = 339.1,340.6 (M+H+), was
prepared in accordance with the general method of example 21a from 2-ethyl-5-(4-iodo-2-
methyl-imidazol-1-y1)-2H-pyridazin-3-one and 1-chloro-3-cthynyl-benzene.
Example 53
10 5-[4-(2-chlore-pyridin-4-ylethynyl)-2-methyl-imid azol-1-yl|-2-ethyl-2H-pyridazin-3-one:

Cl

N
0 \N/W\/N
e

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

15 pyridine.

Example 54
2-(2-methoxy-ethy)-5-{2-methyl-4-m-tolylethynyk-imidazol-1-yi)-2H-pyridazin-3-one:

N CS
OW\N// -
~ O/\/N\ Z

N

a) The title compound, light yellow viscous oil, MS: m/e = 349.4 (M+H+), was prepared in
20 accordance with the gencral method of example 21a from 2-(2-methoxy-cthyl)y-5-(4-iodo-2-

methyl-imidazol-1-y1)-2H-pyridazin-3-one and l-ethynyl-3-methyl-benzene.



a) The title compound, light yellow viscous oil, MS: mile = 349.4 (M+14+), was prepared in 20
accordance with the general method of example 21a from 2-(2-methoxy-ethyl)-5-(4-iodo-2-
methyl-imidazal-3:YAhRkrpyridazin-3-one and 1-ethynyl-3-methyl-benzeng:MV&o10/060097
2011/006910PCT/EP2010/060097 -37- 121242-methox -c 11
-544-iodo-2-methyl-imidazol-4371)-2142pyridazin-33éne: The title compound, light yellow oil, MS: title
= 361.1 (M+H+), was prepared in accordance with the general method of example 23b from
5-chloro-2)(2-@ethithewethpbrHityadaZinegtoddrad ltddel22 atlazitnidgzole. 5 c)
5'Ch'0r°'%1(@img%%}/éﬁﬁa:il’xglipg]&!Hi@:ﬁﬂ%éﬁfl}ﬁ/@i%g‘?mQ&P%Jjgb;isyﬁ@%e%”iﬂx@éop&%&%fed in

accordance with the general method of example 23c by treatment o o
2-(2-methoiky EERAN S A BEHmE S EpIEaZIR- SOne WiRBhosprivilie BxgtMbridé pyyidazin-3-one
2-(2-meth@y\vatina\-arngth opynakdRyridazin-3-one: 10 The title compound, white crystalline solid,
was prepared in accordance with the general method of example 23d by hydrogenation of
4-chlgro-2(2-4neiboxy ety hommeOXYH2 A drdyrideziond: onc. C)
4-chloro-2;(2-methoxy-ethyl)-5-methoixy-2H-pyridazin-3-one: . The title compound, white crystalline
ol ST IS S8 83 T B vl SR T Astsish e s 0 gt hlsod o
example 23apctEatingentaoddnd «fieHBrox@ H2:yrathoxyethy e Ak rdazi-3-draewthiisodium
mettioxide,in methanal, é}(ﬁg;idichIoro-2(2-methoxy-ethyl)-le:pyridazin-3-one: To a suspension of
-dic

4.00 g (28" TRESEN SFAEIRS

loro-211-pyridazin-3-one and 6.70 g (48.5 mmol) of potassium

carbonatejn 49, mlof acetpne. were added 4 551 {6:74,q, 48.5 mmot, 2 eq.) 20 of
2-bromoethylmethylether. The suspension was stirred for 24h at 55C. Then 1 ml (1.48}?, 10.6 mmol)

of 2-bombetiijirremyreind: wete dadalingie tde Hikiiraarrss siredtecanstharoameriérdbedion was
then allowed.iGRODHR 1RO dRIMBRIAIHIESS tha sabids werediieredhoff- andrshertiwigaiwith ®thyl
acetate. The filtrate was concentrated in vaccuo, taken up in methylene chloride and purified by flash
chromato@f&phy (Si02, heptanc:ethyl acetate 85:15 v/v) to yield 25 the title compound as a white

crystalline solid, Ex le 55 5-14-(3-Chloro-phenylelllyny1)-2-
Ethyl-imiﬁ%ﬁgﬂ%{?i -_1-ig X —et_lg —%39?__&@_‘; WIS 1_&/%}1.123"‘0110.

The title compound, whitc crystalline solid, MS: m/e = 219.1, 221.1 (M-+H+), was prepared in

15  accordance with the general method of example 23¢ by treatment of 4,5-dichloro-2-(2-methoxy-

ethyD)-2H-pyridazin-3-one with sodium miethoxide in methanol.

f) 4,5-dichloro-2-(2-methoxy-cthyl)-2E-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-bromocthylmethylether. The suspension was stirred for 24h at 55°C. Then 1 mi{1.48 g,

10.6 mmol) of 2-bromocthylmethylether 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

chioride and purified by flash chromatography {SiO2, heptanc:cthyl acetate 85:15 v/v) to yield

25 the title compound as a white crystalline solid.

Example 55
5-14-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl}-2-(2-methoxy-ethyl)-2H-pyridazin-

Cl
iy
OYTN /.
VAN

0 N

3-one:

~



WO 2011/0069WPCT/EP2010/060097 -38- The title compound, yellow crystalline solid, MS: mle =
369.2,370.9 (M1 WO, was prepared in accordance with the general method of example 21a from

5-(4-lodo-2-RgiBylimigagol-1-34)-2- (2-methoxy-ethyl)-2H-pyridazin-3-oneapg:paa10/060097
1-chloro-3-ethynyt-benzene, Example 56
5514-(2-cliloro-pyridth-4-ylethyny1)-2-methyl-imidazél-hyll-2-etliy1-2R-pyridazin-3-one: The title
compound, white crystalline solid, MS: m/e = 370.1, 372.1 (M+H+), was prepared in accordance with
the generBhaiethodnafeexanmypliéo35ciein Ba¢tstddo M smesthyi-Foifda 260 2-(8)- B+ ), was prepared in

(2 metnonv 2yt dogheigne a0 2 ehipto- et Elamieimigne. 19Bxamele o7

5-[4-(2-Chloto-pyridin-4-ylethytly1)-2,5-dimetliyl-imidazol-hy j-2-(2-methoxy-€thyl)-2H- pyridazin-3-one:
Cl a) Thetitlekonmsduntlighy Brewrr 2ryatallind sbirioMStnirebgeAme. 386,2 (M-(1-11-), was 15
prepared in accordance with the general method of example 35 from
5-(4-lodo-2,5-dimethylinaidazol-1-}4)-2-(2-meth33P8t N2 2H-pyridazin-3-one and
2-chloyo-4-yimathylgiaayl eHYMYPY @RSy IRE -methyl-imidazol-1-yl]-2-ethyl-2H-pyridazin-3-one:
5-(4-lodo-2,5-dimethyl-imidazol-1-y1)-2-(2-incthoxy-ethyl)-21-1-pyridazin-3-one: The title compound,
light yellow waxy solid, MS: ni/c = 375.2 (M+H+), was prepared in 20 accordance with the general
method of example23b fr 5-Chloro-2-(2-inethoxy-ethyl)-21-Ipyridazin-3-one and
4-iodo-2,5-dimethy A H=-1mj zole. Pri: paration of the pharmaceutical compositions: Example A
25Tablets of th f llowing composition are produced in a conventional manner: WO 20
1/006910P@Z‘Tf§‘ 20101060097 -39-

The title compound, white crystalline solid, MS: m/e = 370.1, 372.1 (M+H+), was prepared in
accordance with the general method of example 35 from 5-(4-lodo-2-methyl-imidazol-1-yl)-2-
(2-methoxy-cthy}-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:

\r—/\

\O/\/N\N/

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-y1)-2-(2-methoxy-ethyl)-2H-pyridazin-3-one and 2-chloro-4-trimethyisilanylethynyl-
pyridine.

b) 5-(4-Iodo-2.5-dimethyl-imidazol-1-y[)-2-(2-methoxy-cthyl)-2H-pyridazin-3-one:

The title compound, light yeilow waxy solid, MS: m/c = 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:



mg/Tablet Active ingredient100 Powdered. lactose95 5 White corn starch35 Polyvinylpyrrolidone8 Na
carboxymethylstarch10 Magnesium stearate2 Tablet weight250, 10Example B Tablets of the following
composition@eeRipdieas in a conventional manner: mg/Tablet Active ingiedianizZRfskagkrowdered.
lactose100 White corn starch64 Po lyvinylpyrro lidonel2 Na carboxymethylstarch20 Magnesium
stcarate4 20 Tablet weight400 Example C Capsules®f the following composition arc produced:
mg/Capsule 25 Active ingredient50

mg/Tablet

Active ingredient 100
Powdered. lactose 95

5  White corn starch a5
Polyvinylpyrrolidone 8

Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250

10 Example B

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

mg/Tablet

Active ingredient 200

15 Powdered. factose 100
White corn starch 64
Polyvinylpyrrolidone 12

Na carboxymethylstarch 20
Magnesium stearate 4

20 Tablet weight 400

Example C

Capsules of the following composition are produced:

mg/Capsule

25 Active ingredient 50
Crystalline. lactose 60
Microcrystalline cellulose 34
Talc 5
Magnesium stearate i

30  Capsule fill weight 150

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

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



Crystalline. lactose60 Microcrystalline cellulose34 Talc5 Magnesium stearatel 30 Capsule fill
weight150 WO 2011/006910PCT/EP20 10/060097 -40- and magnesium stearate arc gdmixed. The

final mixturesdfilled ke hard gelatine capsules of suitable size. ?Sole. Itagraib RiRNRmA - Claims
40

and magnesium stearate arc admixed. The final mixture is filled into hard gelatine capsules of

suitable size,



1. A compound of the general formula wherein 11.'signifies halogen, C1-6-alkyl or C1.6-alkoxy

2;§; mti.es,w(;,h,ra.lj [, C14-hydroxyalkyl or Ck:zs-‘ Jkyl; 113signifies hydrogen, C1.6:alkyl, . ,
CE : alkoxyalkyl; Qsignifies“é 8r -CH.; 1R4 is a group of formLﬁg‘. @ﬁ@%@aﬁ)
Whereln X, Y and Z independently are -CH= or -N=, and Whereby only one of X or Y can be a nitrogen
atom; RS and R6 independently are hydrogen, C1. IkyI Ci.6-hydroxyallcyl, Cl.ralkoxyalkyl,

-(Cl12),"-S(0)2-C1.6-alkyl, -(CH2).-C(0)-NR'R" and ere m = 0-3 and Rand Ware independently

hydrogen or Ci.ralkyl; as well as to pharmaceutically acceptable salts thereof. 2, A compound of
formula IA encompassed by formula | according to claim | AMENDED SHEET 15/04/2011

Claims

1. A compound of the general formula

N /A
3
R )

wherein

R'  signifies halogen, Cr¢-alkyl or Cy.e-alkoxy;

R?  signifies Ci.s-atkyl, Cis-hydroxyalkyl or C;s-alkoxyalkyh

R®  signifies hydrogen, Ci¢-altkyl, Cis-hydroxyalkyl or alkoxyalkyl;
Q  signifies either ~N= or ~CH=;

R* s a group of formula Ila or Itb

*

RB
i
Y\l)( O N
NuyzY T E'X
RNy X

lia

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, Ci.¢-alkyl, Cie-hydroxyalkyl, C,.s-alkoxyalkyl,
-(CH)(CCYO-Cy.s-alkyl, -(CH2)-S(0)2-Crs-alkyl, «(CH2)-C(O)-NR'R’* and where m =
0-3 and R'and R "are independently hydrogen or C;.c-alkyl;

as well as to pharmaceutically acceptable salts thereof.

2. A compound of formula IA encompassed by formula [ according to claim |

1 AMENDED SHEET 15/04/2011




“ObMa:PAWEP20,100600n -g2 IA wherein 10signifies halogen, C1.6-alltyl or C1.6-alkoxy ;
Itwgmtles - !@-al , C1.6-hydroxyalkyl or alkyl; 10signifies hydrogen, C1.6:alkyl...... .. ..

"C'iﬁn ¢ alkoxyalkyl X, Y and Z\r eftdently are -CH= or -N=, and Wherggg%m@ R
XorY canbe a nltrogen atom; R5 and 1(6 mdependently are hydrogen, C1 6-alkyl, C1.6- hydroxyalkyl
C1.6-alkoxyalkyl, -(C112)m-S(0)2-C1.6-alkyl, -(CH2).-C(0)-NR'R" and where m = 0-3
and Rand Rilare independently hydrogen or Ci4gtalkyl; as well as pharmaceutically acceptable salts
thereof. 3. A compound of formula IA according to claim 2, wherein X and Y are -CH=and Rl is
halogen. 4. A compound of formula IA according to claim 3, which compounds are 414-(2-ch
loro-pyridin-4 -ylethynyl)-2-methyl-im idazol-1y1]-1H-pyrid in-2-one 444 -(2 -eh loro-pyrid in-4
-ylethynyl)-2 -methyl-im Ba? -yI] -1-me | H-pyridin-2 -one or 4- [4-(2-chloro-

pyridin-4-ylethynyl)-2,5-di 1-1Hpyridin-2-one. 5. A compound of formula IB
encompassed by rdlng toc | and
5. Nu Y R
wherein

R! signifies halogen, Cy.s-alkyl or C;.¢-alkoxy ;

R? signifies Cy.e-alkyl, Cis-hydroxyalkyl or Ci.¢-alkoxyalkyl;

rR signifies hydrogen, C,.¢-alkyl, Ci¢-hydroxyalky! or alkoxyalkyl

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, Crs-alkyl, Cie-hydroxyalkyl, Ci.c-alkoxyalkyl,
~(CH2)m-{COYO-Cys-alkyl, -(CHz)m-8(0)2-Cis-alkyl, ~(CHy)=C(O)-NR’R** and
where m = 0-3 and R'and R are independently hydrogen or Cy.e-alkyl;

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
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}--methyl- 1 H-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 |

2 R

and R 1B
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18 W-Sflc r'a-PtAhiii 201006, 09.- wherein R'signifies halogen, Cbralkyl or C14- alkoicy,
Rzﬁl,gmﬂesgl,ﬁ {groxyalkyl or Cbealkoxya;llgyfl:_,ll,?»sl nifies hydrogen, Chs-alkyl, Iow ch valkyl
"o?*é b nd Z independently arGLMSE M@ and whereby only one of X LRBN08
nitrogen atom Rs and R6 independently are hydrogen, Cl 6-alkyl, C.6-hydroxyalkyl, Cbralkoxyalkyl
-(CF13)m-S(C)2- C1.6-alkyl, -(CH2)n,-C(0)-NR'R" and where m = 0-3 and Wand R" are independently
hydrogen or C1.6-alkyl; as well as pharmacel.uq$lly, acceptable salts thereof. 6. A compound of
formula LB according to claim 5, wherein X and’Y are -CH= and Rl is halogen. 7, A compound of
formula 18 according to claim 6, which compounds are
444-(3-chloro-phenylethyny1)-2-methyl-imidazol-1-01-1H-pyridin-2-one 4- [4- (3-chloro-
phenylethyny1)-2-methyl-im idazol- 1 -y1]- | -methyl- 1.11-pyridin-2- one 4-14- (3-chloro-
phenylethYR§HI2-methyl-imidazol-1111-1-ethyl- 1H-pyridin-2-one 4- [4-(3-chloro-
phenylethyny0-2-methyl-imid azol-1-y1)- 1 -(2-methozy-ethyl)- IH-pyridin-2-one

4-[4-(3-chjpro- pb@ﬂ;ﬁ@imﬁm@k&:ﬁsdmmmm;‘pl 1-y1]-1H-pyridin-2-one

4-14-(3-chloro-phe thyny1)-2,5-dimethyl-imidazol-1-yll -1-methyl- 1H-pyridin-2-one

4-[4-(3-chBro- ph‘@ﬁ&%&! QLmPﬁéWﬁWﬁha"zﬁlél@!}/ aklgrliy|-1H-pyridin-2-one 4-

(4-(3-chlo ph e I iy-ethyl)-1H-pyridin-2- one or
444-(3- fluggro -phe ‘li?léegt%%%i% 2, g&;}n% hyfiaur%?d Jﬁ&‘i’&{% iligﬁr(ngg hglg I H-pyridin-2-one.

X, Y and Z independently are -CH= or -N=, and whereby only one of X or Y can be & nitragen

atom;

R’ and R® independently are hydrogen, Cy.¢-alkyl, Ci.-hydroxyalkyl, Cy.e-alkoxyalkyl,
(CHYu-(COYO-Cy.s-a1kyl, -(CHz)m-S(0O)z- Crs-alkyl, -(CHz)p=C(O)-NR’R*’ and
where m = 0-3 and R'and R are independently hydrogen or Cy.g-alkyl;

as well as pharmaceutically acceptable salts thereof.

6. A compound of formuia IB according to claim S, wherein X and Y are

—CH=and R’ is halogen.

7. A compound of formula IB according to claim 6, which compounds are
4-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl}-1H-pyridin-2-one
4-{4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yi}-1-methyl- 1 H-pyridin-2-one
4-14-(3-chloro-phenylethynyl)-2-methyl-imidazoi-1-yl]-1-ethyl-1H-pyridin-2-one

Eauns

4-[4-(3-chlore-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
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)- 1 H-pyridin-2-
oneor

4-{4-(3-fluoro-phenylethyny!)-2,5-dimethyl-imidazol-1-yi}-1-methyl- 1 H-pyridin-2-one.
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8. A compound of formula 113 according to claim 5, wherein X and Y are -CH= and le is Ci-s-alkyl.
9. A.ggmppumd of formula 113 according to ¢laim 8, which compounds are I
AR AR R ethynyl-imidazol-1-y1)-CEMSHAMB -one 1 -methyl-4-(2-methyl-4 FERABIIEEODS7
imidazol-1- yl) 1H-pyridin-2-one 1-ethyl1-4-(2- methyl 4 m-tolylethynyl-imidazol-1-y1)-1H-pyridin-2- -one
1-(2-methoxy-ethyl)-4-(2-methy1-4-m-tolylethynyl-imidazol-1-y1)-1H-pyridin-2-one
[4-(2-methy1-4-m-tolylethynyl-imiclazol-1-y1)-2-ox@;2H-pyridin-1-y1]-acetic acid ethyl ester
4-[2,5-dimethy1-4-m-tolylethynyl-imidazol-1-y11-1-methyl-1H-pyridin-2-one 4-
[2,5-dimethy1-4-m-tolylethynyl-imidazol-1-y1]-1-ethy1-1H-pyridin-2-one or 4- [2,5-dimethy1-4-m-
tolylethynyl-imidagzal-do bl SERRINORY sV, 1 ERYHAINRERIE X and 10uf cOMpOUNd of formula
113 according to claim 5, wherein Xis -N=and Y iS -CH= and Rl is halogen II. A compound of formula
1B accordirfgHo aidifi (E(ihwhilsﬂ compounds are S.
[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-y11-2-methyl-2H-pyridazin-3-one
5-0-(3-chloro-phenylethyny1)-2,5-dimethyl-imidazol-1-y1]-2-methy1-2H-pyridazin-3-one
544-(3-Chloro-pteytethgent) of faetiy| [Brickerdipg prhimdihyhipkcpypridandn @ one or
5-[4-(3-chlgrg Q{}g{?xlgi};ygg MRyRe e eAR): i Hasalg-mgiboxy-ethy 1-2H-pyridazin-3-one.

nd

12. A compou formula 1B according to claim 5, wherein Xis -N=and Y is -CH= and Rl is
C1.6-alkyl}-methiad-f coripburmd-ofl fathnuid- imide@dr&ﬁg 16 gimitdin2;emaich compounds are

2-Methyl- 5 (e%hnl?j{fzzoinf %/Ietthyr? +Imlf|§nZi Gaaz}yrg.)’ﬁ One)é?ﬂgé%:% one 5 -(2,5 -d imethyl-4-m

tolylethynyl -im b IYBD SHEET 15/04/2011

2-ethy1-5- (2(mwwemywahyawimdamﬁaw&wﬁihwmaﬂ)mﬁ =BREIR-2-one
2-(2- met th )-5-(2-methyl-4-m-tol thynyl -imidazol-J-y1)-2H-pyridazin-3-one. 14. A
compoun Y&ﬁ@éﬁ’é’mﬂﬁﬁ%@éﬁ 3 thheer e ““%rﬁﬂy‘?“fg capid YR C1.6-alkyl.

15. A comp y@diﬁ»&ef kg 18 AGERHIRGIR AR 4. WhIGh. ATPRIAGD
6-(2,5- dlme-?hyl 4- mﬁ)%%yl]ylethynyl imidazol-1 yl)quirnethy F1- py%?mdln Engne 16. A compound of

formula |CtdRofipeibskd-mytdriethian-tosbraink H0- tetil 4 H-pyridin-2-one or
4-{2,5-dimethyl-4-m-tolylethynyl-imidazol-1-y1]-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,

11, A compound of formula IB according to claim 10, which compounds are
5-14-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-2-methyl-2H-pyridazin-3-one
S-[4-(3-chloro-phenylethynyl)-2,5-dimethyl-imidazoi-1-yl}-2-methyl-2H-pyridazin-3-one

( . 5-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol- 1 -yi]-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.

12, A compound of formula IB according to claim 5, wherein X is -N=and Y is ~-CH=
and R' is Cie-alkyl.

13. A compound of formula IB according to claim 12, which compounds are

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
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IC wherein Wsignifies halogen, C1.6-alkyl or C14-allcoxy ; Wsignifies C1.6-alkyl, Cl_rhydroxyalkyl or
Cl.6-alkoxvalkyl. Wsignifies hydrogen, C1.6zalkyl,.Cl.6-hydroxyalkyl or alkoxyalkyl;

" lr?glﬁﬁ@ ¥ L&H= orand whereby onI?% SBAMBE v can be a nitrogen atom; Réaﬁ’%ﬁ%@%ﬂ%
mdependently are hydrogen, C1.6-alkyl, Chrhydroxyalkyl, C1.6-alkoxyalkyl,
-(CH2)m-S(0)2-C14-alkyl, -(CH2)",-C(0)-NR'R" and where m = 0-3 and R.and RI are independently
hydrogen or Ct.6-alkyl; as well as pharmaceutically gleceptable salts thereof. 17. A compound of
formula IC according to claim 16, wherein Z is -CH= and RI is halogen. AMENDED SHEET
15/04/2011i 18. A compound of formula IC according to claim 17, which compound is

6-(4-(2-chipemﬁysi@immbﬂmyﬂxaw@tmmﬂaﬂﬂamh}aﬂww&dim&xale or 19. A compound of
formula IDZ?(Q-Crr?et 0?@,53 yBySf mu ?yll-%(-:r%- qyi hyn‘y -anlnrrl]d.azo 1-;‘]?%“;3}#”632!!%3“0“8

14. A compound of formula IB according to claim 5, wherein X is -CH=and Y {§ ~N=
and R' is Cy.s-alkyl.

15. A compound of formula IB according to claim 14, which compound is
6-(2,5-dimethyl-4-m-tolylethynyl-imidazoi-1-yl)-3-methyl-3H-pyrimidin-4-one.

( 16. A compound of formula IC encompassed by formula I according to claim 1
\’ .
T TS -

1C

wherein

R! signifies halogen, Cy.s-alkyl or C;.c-alkoxy ;
R? signifies Cy.¢-alkyl, Ci¢-hydroxyalkyl or C; ¢-atkoxyalkyl;
R? signifies hydrogen, G,.¢-alkyl, Ci.e-hydroxyalkyl or atkoxyalkyl;
( X, Y and Z independently are -CH= or —N=, and whereby only one of X or Y can be & nitrogen

atom;

R® and R® independently are hydrogen, C..¢-alkyl, C,.¢-hydroxyalkyl, Css-alkoxyalkyl,
(CHz)i-(CO)O-Ci.s-alkyl, -(CH2)m~8(0)2-Cis-atkyl, -(CHz)m-C(O)}-NR'R"* and
where m = 0-3 and R'and R are independently hydrogen or Cu.s-alkyl;

as well as pharmaceutically acceptable salts thereof.

17. A compound of formula IC according to claim 16, wherein Z is -CH=and R' is

halogen.
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R'signifies halogen, C1.6-alkyl or C14-alkoxy; R2signifies Q.'s-alkyl, C1.6-hydroxyalkyl or
) %%TB He e¥ ;.‘.:f ‘.éggignifies hydrogen, C14-al} yr%ig;f?@;ydroxyalkyl or alkoxyalkyl; X, Y.and Z .

H= or -N=, and wherebYy X or Y can be a nitrogen atofeF B&1RRE0067
independently are hydrogen, C1.6-alkyl, C1.6-hydroxyalkyl, C1.6-alkoxyalkyl,
-(CH2)",-(C0O)0-C1.6-alkyl, -(CH2).-S(0)2-C1.6-alkyl, -(CH2),,,-C(0)44R'R" and where m = 0-3 and
Riand 12" are independently hydrogen or C1.6-alkyl; as well as pharmaceutically acceptable salts
thereof. 20. A compound of formula ID according+4§laim 19, wherein, wherein Z is -CH= and Rl is
halogen. 21. A compound of formula ID according to claim 20, which compounds are
6-14-(3-chloro-phenylethyny1)-2-methyl-imidazol-1-y1J-pyridin-2-ol or

6-14-(3-ch|oro-ph%nw%mm%mkjm&%mkg%wﬂgﬁ‘??%kﬁ%&'ﬁ%ﬂ@lg-_one. gi 7)1 011 SP

Et4tbiraibit 22. A process for preparing a compound of formula I'as'defined in any one of claims
Ito 21, whi€H$fdcdiyenmitiedsriahradthetibrimdenst bytbpridint%#2\r HINT / R3(1IV) wherein

RI, R2, le and Q have the meanings as defined in claim 1,
19. A compound of formula ID encompassed by formula [ according to claim |

R% R’

RS =N
0 \N \?\:,/ —
\T\;Z I R

wherein

1D

R! signifies halogen, Ci.¢-alkyl or C).s-alkoxy ;

R? signifies Cy.s-alkyl, Ci.s-hydroxyalkyl or C;.s-alkoxyalkyl;

R} signifies hydrogen, C;¢-alkyl, C.c-hydroxyalkyl or atkoxyalkyl;

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, Ci.s-alkyl, Ci.s-hydroxyalkyl, C\.¢-alkoxyalkyl,
~(CHy)m-(CO)O-Chg-alkyl, -(CH)m-$(0)2-Ci.s-alkyl, ~(CH2)m~C(O)-NR’R*’ and
where m = 0-3 and R'and R "are independently hydrogen or Cy.s-alkyl;

N

as well as pharmaceutically acceptable salts thereof,

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

R' is halogen.

21. A compound of formula ID according to claim 20, which compounds are

6-{4-(3-chloro-phenylethynyl}-2-methyl-imidazol- 1-yl}-pyridin-2-ol or

6-{4-(3-chloro-phenylethynyl)-2-methyl-imidazel- {-yl}- 1 -methyl - 1H-pyridin-2-one,
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with a protected compound of formulas WANT X*Y14, X or or VI wherein A is halogen,
trifiromethanesulfonyloxy (OSO2CF3), trimathyistapay, tributylstannyl, or -B(OW)2 and.here R.can
“elthBlqE A »i%%lﬁ-alkyl or both W g% YREAMI linked together to form a 5-6 MBRAIERE 99%
(dioxolane or dioxane) ring, G is hydrogen or a suitable 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 #s-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 41$ - wherein R2, R3 and R4 have the meanings as
defined in claim 22aAdG&ss laydregreinos tdalkyisidbifitimaledaspielinedoh orymmacd thivsl ) tavherein RI
and Q havg ’t%igﬁeﬁgé@&scgﬁ;q%gged in claim 1 and A has the meaning as defined in process variant
a), or (c) reacting a compound of formula Ix R2\r_ R3(IX) wherein R2, R3 and R4 have the meanings
as defineddh'ea5iHe 5rrryd HARHER Bomprising bromine or iodine with a compound of formula X
wherein Wand Q have the meanjings as defined in gjaim 1 and G3 is hydrogen or trialkylsilyl, and if
desired, converting the compo#gs_gptained int armaceutically acceptable acid addition salts.

R av)
wherein R', R%, R® and Q have the meanings as defined in claim 1,
with a protected compound of formulas
Hal 93 -0 Yol
C T T
s NG 2Y s.-No,2Y

e
R X Rx

or
¥ ¥
Hal\ N, A G'O\[N]xﬁ
IZT or \Z v
or

wherein A is halogen, trifluromethanesulfonyloxy (OSO,CF;), trimethyistannyl, fributyistannyl,

or ~B(OR"); and where R® can either be hydrogen, Ci.s-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 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-Butyloxycarbony! (Boc), 2,5-

dimethylpyrrole, benzyl, benzoyl, acetyl or phthalimido, and deprotecting the obtained

compounds or

(b) reacting a compound of formula VII
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23. A medicament containing one or more compounds as claimed in any one of claims | to 21 and

pharmarsitisaliymeseptable excipients for thgiireatmert and prevention of mGIURS recgpiarmediat
d?s%r ers, "'@ggﬁ”rjhedicament according g%‘%%ﬁ H%r the treatment and preventior of aCtte af
chronic neurological disorders, selected from Alzheimer's disease, senile dementia, Parkinson's
disease, L-dopa induced dyskinesia, Huntington's chorea, amyotrophic lateral sclerosis and - 49 -
multiple sclerosis, schizophrenia, anxiety, depress"réfﬁ,‘pain, drug dependency, fragile-X syndrome,
autism, addiction (drugs, opioids, nicotine and alcohol), gastroesophageal acid reflux disease (GERD),
cancer and ove,ract,_iveﬁ%z;;ﬁ%g . 525. A compound in accordance with any one of claims 1 to 21 as well
as its pharfisEttca péb?é@dﬂ%'lﬁéw?ﬂ@eﬁé‘éﬁjﬁ%l‘&“ﬂr@v YIEO8EMAGIURS receptor
mediated diatiyleiisl 26. The use of a compound in accordance with any one of claims 1 to 21 as
well 10 as, jisphharmaceytic: i;g,ﬁsable salt for the manufacture of medicaments for the treatment
and prevention o %%E?r%?gs@s?ease, senile dementia, Parkinson's disease, L-dopa induced
dyskinesia, Huntington's chorea, amyotrophig lateral sclerosis and multiple sclerosis, schizophrenia,
anxiety, depression, pain, drug depend fragile-X syndrome, autism, addiction (drugs, opioids,
nicotine and 15alcohol), gastro-esog id retlux disease (GERD), cancer and overactive

eal

bladder. 27. The use according to 26 for thesignufacture of medicaments for the treatment
and prevenHon,of fragge-x, depression, Parkinson and L-dopa induced 20dyskinesia. ***
wherein R’ aiid Q have the meanings as defined in claim 1 and A has the meaning as defined in

process variant a), or

( (c) reacting & compound of formula IX
2

R
R
3

R (1)
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

(X

wherein R'and Q have the meanings as defined in claim ! 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 to
2] and pharmaceutically acceptable excipients for the treatment and prevention of mGIluRS

receptor mediated disorders.
24, A medicament according to claim 23 for the treatment and prevention of acute and/cr

chronic neurological disorders, selected from Alzheimer’s disease, senile dementia, Parkinson’s

disease, L.-dopa induced dyskinesia, Huntington’s chorea, amyotrophic lateral scierosis and
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15

20

- 49 -

multiple sclerosis, schizophrenia, anxiety, depression, pain, drug dependency, fragile-
¥ syndrome, autism, addiction (drugs, opioids, nicotine and alcohol), gastro-

esophageal acid reflux disease (GERD), cancer and overactive bladder.

25. A compound in accordance with any one of claims 1 to 21 as well as its
pharmaceutically acceptable sait for use in the treatment or prevention of mGluRS

receptor mediated 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 dyskinesia, Huntington’s chores, amyotrophic lateral
sclerosis and multiple sclerosis, schizophrenia, anxiety, depréssion, pain, drug
dependency, fragile-X syndrome, autism, addiction (drugs, opioids, nicotine and
alcohol), gastro-esophageal acid reflux disease (GERD), cancer and overactive

bladder.

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.



