I m dazol e derivatives The present invention relates to
i m dazol e derivatives of the general formula -- ( x R
woRdosinkzpei n R1L signi fies hal ogen, | ower al kyl PCT/@pm04/009558
al koxy, CF3 or cyano; R2 signifii,es aryl or heteroaryl,
optionally substituted by one or nore substituents
sel ected fromthe group consisting of |ower alkyl,
hal ogen, | ower al koxy, C or cyano; R3 signifies
hydrogen, C(OH or CH R5 wherein R5 is hydrogen, OH,
Q Qalkyi or C-C 2-cycloalkyl; R4 signifies |ower
alkyl or X signifiesNor CH Y signifies -(CHR R
si gni fies hydrogen or IBugazolsidetivativgs wel | as to
pharmaceutically acceptable salts thereof. It has now
surﬁﬁ%singl . been found that the conpounds of genera
f or mASPIFERE BVRRIONISEes 5P Emilerale derivatives ol hegeneral formula
ant agoni sts. Conpounds of formula |I are distinguished
by having val uabl e therapeutic propertigs. They can be

used in the treatnent nevention of MG uRs recept or
medi ated di sorders. Int
(CNS) the transnissﬁnn 0

us system

pl ace by the
interacti on of a netrovfanshitter, which is sent out
by a neuron, with a neurore@éptor.G utamate is the
maj or excitatory neurotransmtter in the brain and

|l ays a unique role in a variety of central nervous

‘@Vg%BWI(CNS) functions. The gl utamate-dependent
stinmulus receptors are divided into two main groups.
Rthe stgnifids haigen, dovedtlkyl) avRirulkions, CRRJHRE C recept or s,
fornms Iigand-controlled ion channels. The netabotropic

5 Igll Uts?ggl%e% aryl or heteroaryl, optionally substituted by one or more substituents
selected from the group consisting of lower alkyl, halogen, lower alkoxy, CF; or

cyano;

R’  signifies hydrogen, C(O)H or CH,R® wherein R is hydrogen, OH, C;-Cs-alkyl or
C3-Cyz-cycloalkyl;

10 R* signifies lower alkyl or C5-Cyo-cycloalkyl;
X signifies N or CH;
Y  signifies ~(CHR); 20: 3
R signifies hydrogen or lower alkyl;
as well as to pharmaceutically acceptable salts thereof.

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

prevention of mGIuRS5 receptor mediated disorders.

In the central nervous system (CNS) the transmission of stimuli takes place by the

20  interaction of a neurotransmitter, which is sent out by a neuron, with a neuroreceptor,
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receptors (nd uR) belong to the second mai n group and,
furthernore, belong to the famly of G protein coupled

WO e@speps. At present, eight different nenberBCDEP2004/009558
these md uR are known and of -these sone even have

sub-types. According to their sequence honol ogy,
si 9@@1taﬁ1&@ﬁ§ﬂié&hé}@ﬂem:&h WG aischidganithé brain and plays a unique

electivity e ei can ided
rq?lﬁ i Yqﬂeé%o%c[thrgf S}’ﬁfﬁnﬂ] &?ﬁggﬁl g‘ﬁg Sllu gaﬁ’&atf degendent
sEHOHR récepttisb sHsivaael ) N%inhl@g@@g)st Thefistmald grang, namely the
nd uR4, rnH uR uR7 and el on
R <EP st E P el it R L & Bl futamate
réRpiRe(hGIE) b@fdﬁg o eaRehRdusas gfarp driale filrfleatoB) belong to the
pr event| on of ijete and/ or chroni c neurol ogi cal

ﬁﬂP@b?ﬂ%ﬁ%°@Hbﬂ“@ d3essRiBSi s, epil epsy, schi zophreni a,
Al zhei ner' s di sease, cognitive disorders and nenory

;‘jef 'At(% b%c?%ent@ glﬂﬁdhffe@ﬁt 1@1@1&1651}3} of diese MQliER apdinownGnldesf these some
reatabl e indicatigns, in.this connection .ar .

Cr R Y BTRS O B EasTd I Dypasend sepsiictice
r¥chhfiRs Ph@Bichist BElEdtivity,abebe ighptereritorstdag bbsah-dividydiinal three
cord injuries, head injuries, hypoxia caused by

Sﬁbéﬁﬂﬁﬁcy,_cardlac arrest and hypogl ycaeni a. Further
treatabl e indications are ischema, Huntington's

chong@luramndtrhGRsbheloaiges gloupd] @GIsR BarfdMnGluR 3ibeteny foegroup 11

caus by e I_Nnj yri et i nopat h di opat hi c

RS ﬂ’%ﬂ?@’gﬁ‘?’ nbé 7@3@@#@ %ﬁ’ts"élé?‘g?oﬁé CHIIC aments as
wel | as conditions which | ead to gl utamatedeficiency
f UnQtigeKs of Sboaspie gtarmis cécepopalsdm ginptothe Sisdgmup can be

L AN R TN T A
ng@f&&ﬁk ,@pBepst) sshizoighreninpilriatime’s dis¢asq rcogmtm@dlsorldyrs and

uR5 e for l e ac te, traumatic and chro
‘8@@8ﬂ@#§?ﬁ%ésﬁ?ﬁ QE%@CS? P B8Py ous syst em sughcas

A!ZhEIﬁEf s di sease, senile denentia, Parkinson's
di S easher trblulltl'b hglicanions ml"thrseannani;ontarmlsﬁricteldétra'nafunction caused

’téy e Elggz)lpg Ong Bh{:aﬁ%m&sﬁﬁéoee{r Supggytg I'Hléa Bfaonﬁ s&hiﬁ%?& ﬁl}unes,

ressi
leHat gnjd EipE heienty causedil pregraesy ahndﬂnt amredt mdﬂamoglycaemm Further

trea\teﬁale(::l o ?ceatlg)rixzsx Be 1schec£1anHunt1ngton 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. muscle spasms, convulsions, migraine, urinary
incontinence, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia and

depressions.

Disorders mediated full or in part by mGluR5 are for example acute, traumatic and
chronic degenerative processes of the nervous system, such as Alzheimer’s disease, senile
dementia, Parkinson’s disease, Huntington’s chorea, amyotrophic lateral sclerosis and
multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety, depression,
pain, drug dependency, smoking cessation und ethanol dependence (Expert Opin. Ther.
Patents (2002), 12, (12)).

Selective mGluR5 antagonists are especially useful for the treatment of anxiety and

pain.
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Patents (2002), 12, (12)). Selective nd uR5

antagoni sts are especially useful for the treatnent of
wa@roos®eyroand pai n. The invention relates to conpCUEER00609558

formula | and their pharnmaceut3cally- acceptabl e salts,

to the above-nenti oned conpounds as pharmaceutically

act iThe isvHpsibaneless ﬁft@rﬂﬁwmﬂs @mdmalalmnd tHdiﬁphairnﬁaéutﬁmuy

al s reI tes to a SS a co
<Seentate s sty EFP SRR bl s et e
sﬂba&@ﬂyﬁﬁ$ﬂ@&;@u&MtMﬁd above for conpounds of formula

I. Moreover the invention relates also to nedi canents
cont |n|n one. or .more conmpounds of the resen

i nv 578 S5R S HRL AR TERRT PrRe Qe AR B RapH affeeding to
gknéral hemhraaéfbﬂmmhg divgeperalpidtédutesds ot deBaboecfeptahpounds of
fnedwg&ed di sorders, such as acute and/or chronic
AetY 81 ogi cal dlsorders, in particular anxiety and

chronic or acute pain. The invention also relates to

t he Mseoodr the ﬁﬁmmmmdlaxte@ a0 eo ndaalmaﬁlemstcbntah&n@ bRSENhore

i nventi,on as armaceutic ccept abl e
PR O e pifRrteAtntipR B PhEGTCAHeATE SRy Bxcibients for the
ttdaeratmesnid mmnﬁb@wémﬂlms atepttd mBﬁlafedQB@ir@d’rs,Wﬁdl ataedte and/or

sorders as ned abgve, The. fol i ng definitions

Br e REPRIoHal iorIS e P Bt A ALY B 1A B

irrespective of whether the terns in question appear

aI 0 I’iléhednvémmon(alkb irelates @nthe iﬁkmoﬂae:rompohm\ziem a@bkdente withdhe present

he p e ent descr den ht - chai n _or
PR e E s Ry R S e S e i R et
mah&(merﬁt fomrshe tpeathentanldypreventiol b6mGleRS baeptat ardiateludisorders
as t hy et hyl , n- propyl i -propyl, n-butyl, t-butyl
aﬁﬁﬁﬁﬁﬁgaL?V% The term "l ower al koxy" denotes an

-0 Qg alkyl group, wherein alkyl is as defined above
suc rﬂ?lﬁscoﬂmvihg ﬁyﬁmﬁbﬂm@ggnera]ﬁennzyh&edyn the-ppesepyd@ryption apply

%e%ef%y(eyc?%‘?hﬁc er %lye ta )§][¥5;11 Iqruef %‘rﬁ? ar a%{gtc%{“ pu ﬁ,%{l’nbmaﬁon The term
“Yowear|ablgl kskd irdidan preemtaiemipubatdeﬂotemtbng}yajham @rbasched
sSRMLAY ﬂlycﬁlr%cg’rbbn 1480 PRELSS %kéla%o%_a%rﬁg rpre(%n ra%lty IWith 1 to 4 carbon
atoms, such as methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl and the like.

The term “lower alkoxy” denotes an —O-C;-¢ alkyl group, wherein alkyl is as
defined above such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-
butyloxy, t-butyloxy, pentyloxy, hexyloxy, including their isomers.

The term “cycloalkyl” denotes a saturated carbocyclic group, containing 3 — 12 an

preferably 3-6 carbon atoms.
The term "halogen" denotes fluorine, chlorine, bromine and iodine.

The term “aryl” denotes a monovalent cyclic aromatic hydrocarbon radical
consisting of one or more fused rings in which at least one is aromatic in nature and
which may comprise from 5 to 12 carbon atoms as ring members, for example phenyl,

benzyl, naphthyl, biphenyl or indanyl.

The term “heteroaryl” denotes a monovalent aromatic carbocyclic radical,

containing at least one heteroatom and which may comprise from 3 to 11 carbon atoms



The term "hal ogen" denotes fluorine, chlorine, brom ne
and iodine. The term"aryl" denotes a nonoval ent

w@y@bioz379F omat i ¢ hydrocar bon radi cal consi sti NBCDEPIN€009558
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or nore fused rings in which at4least one is aromatic
in nature and which may conprise fromb5 to 12 carbon
as dng nesnirer s gndrenbivesor there lexaoqbe (Phion ykample pgidiyl, pyrazinyl,

indanyl. The term "heteroaryl™
E@BH%H%§ P %%vgfe'¥mQP8 tic carbocyclic radical,
contai ning at | east one heteroatom and which may
c 0 rrp r ile térpopharmaredticatiznbeptableonhaefdrs RONFRAD dérSved Ftfn an

1g heteroaton(s), for exanple pyridyi,
pyr ‘Iizl)lﬁgﬁogrggglcgadé)r%y“f pyridazinyl or triazinyl. The

term "pharmaceutically acceptable salt"” refers to any
sal t Podderrecechnipamda are thoseganipouats wheyain R* iakinedr @llkyl and still
% ggﬁgﬁﬁred conmpounds are those compounds wherein
4 1S omer al kyl and still preferably nmethyl. Anmong
t hese conpounds, especially preferred conpounds are
t hos dmggbessdemphends, pspRaall prefebiedsompbogdure timsecompounds
kydin | ower al koxy, CF or cyano; R2 signifies aryl or
heteroaryl optionally substituted by one or nore
sgbstltuents sel ected fromthe group consisting of
Rowe pigaiffiry/halogeal logenalkylolosver alkkox CF; or ceyeno; R3
signifiesH R4 signifies nethyl; X S|gn|f|esN or CH Y
Pgn
iRO\Ne El%iéﬁ%s alﬁfgg?e\s\%gry}g oﬁﬁﬁn h@s@llhﬁﬂeg ngg é ES rDgatuents
sal t &lersfeon thegypue F@mﬂlvlng@f@fqr eﬂk}’hh§og¢mkﬁver alkoxy, CF; or
conpgﬁﬂgs wherein Rl, R3, R4, Y andR areas defined
above; X 1s CH and R2 is pyridyi, optionally

i_bstltuted by | ower al kyl or hal ogen,
signifies H

R* signifies methyl;
X signifies N or CH;
Y signifies ~(CHR )1 20; 3 and
R signifies hydrogen or lower alkyl;
as well as pharmaceutically acceptable salts thereof.

Especially preferred are those compounds, wherein R', R>, R%, Y and R are as
defined above; X is CH and R is pyridyl, optionally substituted by lower alkyl or halogen,
for example the following compounds:

-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-ylmethyl] -pyridine,

-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-ylmethyl] -2-methyl-pyridine, and

2-[

2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-ylmethyl] -6-methyl-pyridine,
5-[

3-[1-(5-chloro-pyridin-3-ylmethyl)-2-methyl- 1H-imidazol-4-ylethynyl]-benzonitrile.
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for exanple the follow ng conpounds: 2-
[4-(3-chl oro-phenyl et hynyl ) -2-nethyl -im dazol -1 -yl nmeth

W@ kjosomsrei di ne, PCT/EP2004/009558

2-[ 4- (3-chl or o- phenyl et hynyl ) --Z et hyl -i m dazol -1 -yl ne

t hyl ] - 6- met hyl - pyri di ne, o

5- [ 4E§iBcially prefﬁrmdelmg/flﬁtﬂeymdsé edmpeirtiy) wherkidaZ oR? IR* W 581 R are
Ldbne n . .

b ook BRK o SPHE R P haptignaty sehrtiewst br levernliabes

haldger, &trtexmyple-thefollowirtg dohepdosgeci al | y preferred are

further those conpounds, wherein Rl, RS, R4 Y andR are

b U A sl o D P s e el o

putidiowi ng conpounds 4- [1-(

PR Bl %f%%lﬁ&e f%rflf‘éwﬁyﬁdamé-ﬂathml -2-chloro-

pyridiBe,net hyI pyr| di n- 2-yl et hyI ) -2-nethyl -

eSS R G B S e TSN

pyrddiyé,et hynyl ] - 2- chl or opyri di ne 4-

% g i ﬁ‘{ﬂﬁg lrp?n #{:éflﬂﬂ%}ﬁ%l et lH 1mn§azo¥4 ylle'_ttxyny dgl ﬁjelthyl—

pfyrﬁdlnéZ Chl or o- pyri di n- 5- yI msthyl) 2-met hyl -1 Hi m dazo

S G a5 PSR sl il dylethynyl)-2-chloro-

P}I‘ﬂidlm dadol - 4-yl et hynyl] - 2 rret hyl pyridine.

SR R SR R L C TR

'Wrahyd: optional 'y substitut ed by hal ogen, for.exanple

the foll owing compounds: 4-( -benzyl-2-nethyl -
| H i m dazol - 4-yl et hynyl) -2-nethyl-pyridine,
4- (| Fineling preferretbirb yhosk dompbaadspivhdredd 1L RI A Y 28d Rk O5Qdefined

HHve @9 H&fh@fi Ryis oo aRrionally ubgtitatrd bydrigaey- forerammlaths

folldwidgebmypoyhfls:pyr i di ne, o
(+)-2-methyl -4-[ 2- rrethyl -3- (1 -phenyl -et hyl)-3H i m dazo

‘%(f%‘l‘ S{L? hrd P <H%§ f3letgRenpett wyrifinss i mi dazo

4-{ Bbyhayt- IZytﬁMhirI‘ ﬁynnﬁhlazel—@y&@h)&rygtE @1ﬂ@ro4 Tdingt glylne - (
L e
(4] -2 nreeyihyl | 2nyiéﬂh§‘ﬂ B€1-phenyl-eth l) 3H-1m1dazol 4—y1eth ynyl]- pyr1d1ne,
(ﬁ&%w%‘c %ﬁﬁ@% )6—(}—&3 }ﬁ%ly‘f 5‘%‘@[593&5] Ami azol 4—ye Zyglyl Ai:yndmte,
rac-2-chloro-4-[2- methyl 1-(1-phenyl-ethyl)-1H-imidazol-4-ylethynyl] -pyridine,
4-[3-(4-fluoro-benzyl)-2-methyl-3H-imidazol-4-ylethynyl] -2-methyl-pyridine,
4-[3-(3,4-difluoro-benzyl)-2-methyl-3H-imidazol-4-ylethynyl]-2-methyl-pyridine, and
2-methyl-4-(2-methyl-1-phenethyl-1H-imidazol-4-ylethynyl)-pyridine.

Further preferred are those compounds, wherein R}, R?, R%, and X are as defined
above; Y signifies ~(CHR); 20, 3, with R is lower alkyl. In this case Y forms 1, 2 or 3 chiral
center(s). Said chiral center(s) allow(s) optical isomers such as enantiomers or racemates
of the compounds of the invention. It is understood that said optical isomers or
racemates are also encompassed by the instant invention. Among the above recited

compounds, examples of such enantiomers or racemates are the following compounds:



2-nmet hyl - 4- (2-met hyl -1 - phenet hyl -1 H i m dazol - 4-yl et hyn
yl)-pyridine. Further preferred are those conpounds,

wob@seITIRl, R3, R4, andX are as defi ned abovePCIVEP2004/009558
signifies- (CHR) 2 with Ris-lewer alkyl.In this caseY
forms 1, 2 or 3 chiral center (s). Said chiral

r&eﬂin@erﬂﬁya)z; al- h@?ﬂyﬁb (Qppheﬁ?ll—ethﬁm ts?]ﬂumi -daglethyayit-pprigms,

S O CoO S e 1 nv Qn.
(Ghaene B0 [Atay 6 BRPV BT S Cag T aeunaykaveide
(%Lﬁ%eﬁmqﬂ@aﬁﬁﬁizﬁ By(1ifiRnilrabARBH- mamdlqnylemmﬂgpyﬂmne, and

rgﬁ? O;/Cg@rég%lr ﬁ;s o 15 %61[1}71 ﬁﬁ;ﬁg IlﬁslrmdalzollJ %—yletﬂaﬁ]}lj -pyri iRe.

5 conpounds:rac- 2 nethyl 4-[ 2- et hyl - 3- (| - phenyl - et hyl ) -
3H i m dazol - 4-yl et hy - pyr.i di.ne, .
() The garmgnadd g zenbery S o g ahasmagricdly epeRiap el
chn fe }ﬂaﬁhﬂﬂéfiﬂéa b Mlelg@héiel, procedure, as shown below:
(-)- - met hyl - 2- nethyl 3-(I- phenyl et hyl)-3H i m dazo

I et hynyl ] d hi 4-
2_ r%f%ytlggg%mpg%@qﬁfgww?r) rac-2-chl oro-

| Him dazol -4-yl ethynyl]-pyridi ne. The conmpounds of
general formula I and their pharmaceutgical |y
acceptabl e salts can be manufactured by the genera
procedure, as shown bel ow. a) reactf conpound of
formula with a conpoun oflﬁornyL Yhal to a
conpound of formula wh R, , R4, X andY
areas descri bed above and is hal ogen, preferably
chloro, bromp or iodo, andiifrdesired, convertlng t he
conmpounds obtained into pharnaceutlcalIyIacceptabIe
acid addition salts. The starting material are known
co a ccording to nethods known

10 In”Pﬁ%@gﬁgﬁﬁ%ﬁﬁ¥§§ﬁ%%ﬁﬁd§e§§ﬁ be synt hesi zedby the
procedure shown in the-follow ng schene: Schene 1 Si-
St eptostaepppupy of formula

Rl

“N;\/X

I

wherein RY, R% R®, R, X and Y are as described above and hal is halogen, preferably

chloro, bromo or iodo, and

15 if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The starting material are known compounds or may be prepared according to

methods known in the art.

The compounds can be synthesized by the procedure shown in the following

20 scheme:
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1l Step 3 // x R2 Yhal Il wherein the definitions of
Rl1, R2, R3, R4, X andY areas descri bed above. Step A

wa@oropoedtes of formula IV, for exanple PCT/EP2004/009558

2-chl oro-4-iodo-pyridine, is-di-ssolved in dry THF and
triethyl amne. This mxture is evacuated and
backfilled with argon several tines to renove oxygen
fromthe solution. Triphenyl phosphi ne and

bi s(tri phenyl phosphi ne) pal I adi unm( ) chl ori de are added
and the reaction mxture is stirred at room
tenperature for about 1h. pper.(1)i odi de and
trimethylsilylacetylen ar g@é- The reaction mxture
is stirred at roomterperature overnight. The sol vent
i s .evaporated and the pioduct of formula Il is dried
purified by chromatography Step 2 Solution 1: A
ion of gegpnpound faepd a 111, for exanple
TCh or 0- 4-—tripethyl sillanylethyrayt=pyri dine, and a

S I,tut ed-5-i odo- | i m dazol e compound (e.g.
5-§bdoﬁﬁ-qethyl-lH-in”daz le (synthesis: MD. diff,
S.G Pyne, Synthesis 1994,X 681-682)) are dissolved in
dry THF and dry DMF. Thi¥s mitur®Blis evacuated and
backfilled with argon several tines to renove oxygen
fromthe solution. Solution 2: Triphenyl phosphi ne,
bi s(tri phenyl phosphi ne)-pal | adi um( ) chl ori de,
copper (1)i odi de andwlriethyl am ne e dissolved in

égy THF. This mxtuyre is %Iso evac nd backfi
\ti me¥Po regpve oxy en f+om X
solluti tqn 2 Xs hegtwd to sol ution I

reaction mxture is ted to
about ‘60 C and tetr@butyl amoni um fl uori solution is
added "dropwi se during 45 mn. The reaction is than
stirred at roomtenperature overnight. The solvent is

vapor at drie Ukjafy r . A
SRS BBl eNY, Ry e emnsty
Step 1

A compound of formula IV, for example 2-chloro-4-iodo-pyridine, is dissolved in dry

THF and triethyl amine. This mixture is evacuated and backfilled with argon several
times to remove oxygen from the solution. Triphenylphosphine and

bis(triphenylphosphine)palladium(II)chloride are added and the reaction mixture is
stirred at room temperature for about 1h. Copper(I)iodide and trimethylsilylacetylen are
added. The reaction mixture is stirred at room temperature overnight. The solvent is

evaporated and the product of formula III is dried and purified by chromatography

Step 2
Solution 1: A solution of a compound of formula III, for example 2-chloro-4-

trimethylsilanylethynyl-pyridine, and a 2-substituted-5-iodo-1H-imidazole compound
(e.g. 5-iodo-2-methyl-1H-imidazole (synthesis: M.D. Cliff, 5.G. Pyne, Synthesis 1994,
681-682)) are dissolved in dry THF and dry DMF. This mixture is evacuated and
backfilled with argon several times to remove oxygen from the solution.

Solution 2: Triphenylphosphine, bis(triphenylphosphine)-palladium(Il)chloride,
copper(I)iodide and triethyl amine are dissolved in dry THF. This mixture is also

evacuated and backfilled with argon several times to remove oxygen from the solution
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Step 3 Sodi um hydride is suspended in THF. A sol ution
of a conpound of fornmula Il, for exanple
waQ20080237b5 4- (2- met hyl -1 Hi mi dazol - 4-yl et hyny| ) PEY/EPZI0#@09558
in dry THF is added and the remction mxture is
stirred at roomtenperature for about 30 mn. a
SERH 108 2RO RekiteDt oAt obftioh ar iud ded irap wisé.dtheexauhiph enixture is

2- (bromomet hyl) pyri di ne. hydr obr opi d e .

hpateR QRO T 484 FRRY MR S PG raiftisy inaddse! drgpwise

d%\&/igg%ighﬁxl T%ﬁﬁ&@t{& ik shaaceedd anebosi tenipepguiesoventighitniiedsolvent is
. e reagction mxture .is poured i .

S R R e R S i

oBidna M xture of two regioi somers of a conpound of

formula | is obtained. This m xture can be separated

by crystallization. Pharmaceutically acceptable salts
®Rd, gonpounds of fornmula | can be manufactured readily
ace

cording to nmethods k . d Ki [
o g2 oL 0 MG, R A DI, o
SOMBRI A  TiylaO 2am SR L 1 HLiIRBAGRN UG @y B gpytidinain dig TSIk added
as, ‘for examl e, .hydr?c;ichl oric acid, hydrobronc.acid,
apd thi RO eI as tiTed Hepem tHRBSBHYF Y BOPEP R R ¢ o
c%?fegpoﬂd?lﬁ&(ﬁnﬁﬁirﬁ offrviRilh R* A dor dRh#I€2-ddothomaell)yridine

acl d, succinic acid, tartarj id I [

Ik aropidePodiRsomepHbi e el BV iR BHESPARBIS R
%H&Mg@b@ﬂen% Redbed 8t RAnets hahnBrekthigh. THe reaction mixture
acceptdble salts of basi¢c conpo dbs f.formula |.
iISpaPRdADtS Wk B aiiﬂecf el H}fﬂéfﬂﬂi Vrigsh FRrogatogr v ang @

B3R (PRl 8kSrioifHhe§ ¥ PABYBp SiaE HTor Rk 2 5Sdbitihed: Alhis itivrure can
magnesi um or- the |ike, basic am nes or basic am no

rcjederataddysaystaligadionor the formation of
_rIJ_Rar maceut i gal I %/ ?ccept abl e salts of acidic conpounds.

e conpounds of fornula_ | and thei tical
accePhableeeuisalhsacseriabla saligiof é%tapo%%{ﬂqggf%‘gﬁgﬁg?\?@%%gu&“umd
@H@Pg&aw?%%t&h%%mwrﬁﬁé% ohd aRtRdan &nsidandos @i Kfure of
use or t treatnment or” preventioon of nd uR5
’;z@ep;p@mdé@bg@@weﬂﬁ% Bitela padt. [aqremnia o Qreapis agldg push as, for

L &, BEIERL R Rahy HLERME had, ediridavRl, gits0sdehosphori
ar]_gr%rire_mg{riy .g'ngr?cj ts.,yas wel | as agg?jé gnd, cI’Er oni C,Pihos? o
paid ot cifieeddibanisediofvaire aridamalsicreid aggtis apidy succinic acid,

karlltsatrl% e[, ﬁl@hiaﬁﬁﬁ%phoﬁg‘ic@ ﬁ%ﬁf&h@sulﬁf@ﬁh&icyd ar@Clhk Gke are suitable
raumatic or chronic degenerative procgsses of the
frertheofagmation of pharmaceutically acceptable salts of basic compounds of formula I.

Compounds which contain the alkali metals or alkaline earth metals, for example
sodium, potassium, calcium, magnesium or the like, basic 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 mGluR5 receptor mediated disorders, such as acute
and/or chronic neurological disorders, cognitive disorders and memory deficits, as well as
acute and chronic pain. Treatable neurological disorders are for instance epilepsy,
schizophrenia, anxiety, acute, traumatic or chronic degenerative processes of the nervous
system, such as Alzheimer’s disease, senile dementia, Huntington’s chorea, ALS, multiple
sclerosis, dementia caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism or

parkinsonism caused by medicaments as well as conditions which lead to glutamate-
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system such as Al zheinmer's disease, senile dementia,

Huntington's chorea, ALS, multiple sclerosis, denentia
weawseeB7hy Al DS, eye injuries, retinopathy, i dPOPEPINE009558

par ki nsoni sm or par ki nsoni sm-gaused by nedi canents as

wel | as conditions which lead to gl utamatedeficient

dr%]ﬂgl@ﬁt! fARGionS, WG kh 8e.€ nfusclRYSBhS, waﬁmmnsmfgvaih&iwmw

) raine, urinary incontinence, .ethanol addi.cti . .
inGRBOPHE BT BUREOTh SYCHBE AL AR G A ction, anxiety
v???eﬂailséa, Bglv)fslé{%a_tahﬂgigepﬁy\ﬁdﬁi. mehéaraibldrdicatsnsne rdtrivesd brain

é e indications are restricted brain functign,. .
fendioacansed By HABS BPEAHPRIH T4 PIRR SR i’ﬂ‘log, S“B@X &0 %}eobé g
sPHBP&&fd‘i&uh&?h@idﬁhﬁmie& RiyP@tia €A1s6d bytpteghascy, daedide arrest and

njuries, hypoxia caused by pregnancy, cardiac arrest
hypaslisased-ycaeni a. The conpounds of fornula | and
their pharmaceutically acceptable salts are especially
|u?1 ]?rig{ﬁncgtﬁlp%ﬁﬁhg@ﬁbﬁﬁulﬁTﬁﬁ@ﬂm hakinadsitiofllypacaptablcialis ere

] or in,s rthritis.and.rh ' '
QﬁP%féaé]é’éksef\}]a% @S%%fﬁl%%ﬁ%%ﬁls %Htﬂﬂ iof PHB; 1ﬂa§ﬁ%]ﬁ%§%?&a%rg’ pain such as
ArfH B8 %A FhelRhathRI BRhdeCvRaultR) ghropathiaipatin stich estrigpaide or

pai n, causal gi.a, hyperal gesia, sever chr?nic ain o
HsaReicctsaraFVHAtIHF ACHRER BE P RGOt Bt WPCTASCH o & b plronic pain
ﬁ&ﬂ%g&ﬂaﬁ%pdiﬁ k€£d pARGQ0ciaRAGifHvariotBabnditionsilldeicarycer, angina, renal
coljtc, nmenstruation, mgrai ne and gout. The
@Hﬁﬂﬁﬁé@#b@ﬁ@%ﬂ“@@?ﬂ@ﬁ¥yn6?n #¥ ' conpounds was test ed

using the follow ng nethod: For binding experinents,

¢ DNATIeNS106nAg| Gkl ea Bctividly bf Ba doageninds waetested asisg drtfbjowing
transfected into EBNA cells using a procedure

wedwdi bed by Schl aeger and Chri stensen [ Cytotechnol ogy
15:1-13 (1998)]. Cell nenbrane honpbgenates were stored

at - RS tindiRb edperihendayDNA assdiygMataa mEhrbatrhesptaveras transiently

L
Rtﬁg‘éeel?l&?’éyf 1‘”5!’1—?3 (2 1898)]; &ell membirbmalhorasgaytes were stored at -80°C
concentratjon o rotei | .. Sat ' T
C el o B Do S 4 BB e 3 potyorisedin
i WRER +EaICE 120 &M NRE], (100 8 Ka0, T8MnM GaChe2SemveMgCrtesding
(in a total volunme of 200 m) for 1 h at 4C

Boffpet pH B texfesl iasren eencapir e195ed 29 ot/ el £ i xed
concentration of [ H MPEP (2nM and 1C50 val ues of
test GAMRAUNISHEURIWHAL 8 ShATbF ANRESH bAk BRI HMBEP

concentrations (0.04-100 nM) to these membranes (in a total volume of 200 pl) for 1 h at
4°C. Competition experiments were performed with a fixed concentration of [’H]MPEP
(2nM) and ICs; values of test compounds evaluated using 11 concentrations (0.3~
10,000nM). Incubations were performed for 1 h at 4° C.

At the end of the incubation, membranes were filtered onto unifilter (96-well white
microplate with bonded GF/C filter preincubated 1 hin 0.1% PEIin wash buffer,
Packard BioScience, Meriden, CT) with a Filtermate 96 harvester (Packard BioScience)
and washed 3 times with cold 50 mM Tris-HCl, pH 7.4 buffer. Nonspecific binding was
measured in the presence of 10 uM MPEP. The radioactivity on the filter was counted (3
min) on a Packard Top-count microplate scintillation counter with quenching correction
after addition of 45 pl of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and
shaking for 20 min.



10, 000nM . Incubations were perfornmed for 1 h at 4 C

At the end of the incubation, nenbranes were filtered
woeis/0dF il ter (96- well white mcropl ate w tPChBPZIEH009558

GFVC filter preincubated 1 h imp0.1% PEI in wash

buffer, Packard Bi oSci ence, Meriden, CT) with a

Filt lnﬁh a€Tli cribe
vvlashgg %M?‘?}ﬂ Eﬁﬁéﬁm ery; &E@gﬁk&ﬁ&;%&ﬁ%‘eﬁﬁﬁﬁéd AMscribed

Bisviausly bidiestseetal i [Br Hr Plléﬁrﬁglcﬂaéz&‘@a%mﬂ@a% nntrhf@mbmant human
ﬁf(ﬁﬁ 8R¢&ePlordA }@f( ERells e L] ngaec%:br' td¥d ﬁﬁn% I@ﬁlto 4-AM
0

filter was count ed 3mn on a -C
fiberiophlabe FEOKAL 0.21N firad csmntreﬁow [@azﬁuﬁfegammgents were

e R R
Shaldrmdp, ditﬁ Jahy, CANURBAJ. Mﬁ%&@@?ﬂua@ﬁﬁ% petfbAndd follow1kl)1ga5 min
neasur emen re perfor Cri previously by
PSHIEPtion Ui ﬁ%ﬂest mPﬁHg‘f?hf&ﬁBWef é}?ﬁmfgg@@n(ﬁggg ypasipal
a&hﬁnﬂnbﬁ@mhlshurran md u 5a receptors in HEK-293 cells.

The cells were dye | oaded using Fluo 4-AM (obtai nabl e

by FLUKA, -0..2 i nal ., concentr at ool li : .
e astgejﬁ@hqlgo%agﬁgﬁsg Feas Yh’%ﬁeﬁ%@t g W@@%Bﬁﬁﬁaﬁ@tet logistic
10 eq‘caglon givishpliCR,, bRd BHI cddFfidiENR, usiplaGtetAive BBM GRS curve fitting
) @C fﬁ% La Jolla, CA USA). Antagonist evaluation
5% St Héd f ol | owi ng a 5 mn preincubation with the
test conmpounds foll owed by the addition of a

subnoai hmdhngdxbdrllnmm’cs}me a@ oallusd of tHherhpdlindls tds@d are given. The Ki
,](a%getggg esdt G)tPFg ves Iltted with a four paraneter

0gi St i eq and Hill coeffl ci ent
using an iterative non Ilnear curve fitting software
(Xcel fit). For lﬁlmmgmg[]expeﬂdd]mnts the Ki val ues of
t he conpounds tested are given. The Ki value is

s SRR B B B il s coue
1% iobivpoamefshe eﬂnpdln@ha((ijlbhgealds@s EOOAPER )N fiibiHeicoAcafration of
USRS AL AT, oh Sk o . i

@ﬂpdﬁﬁenameddmbatﬂnbamhbﬂmenforiﬂeepf@dtefdl igand is enpiri
cally determ ned for each batch of nmenbranes prepared.

The compounds of the present invention are mGluR 5a receptor antagonists. The
20 activities of compounds of formula I as measured in the assay described above are in the
range of K; < 100 nM.

Example | Ki (aM) | Example | Ki (nM)
No. No.
3 40 - 23 77
4 93 29 33
18 94
25 The compounds of formula I and pharmaceutically acceptable salts thereof can be

used as medicaments, e.g. in the form of pharmaceutical preparations. The
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The conpounds of the present invention are nG uR 5a
receptor antagoni sts. The activities of conpounds of

w0 o00s102393 as neasured in the assay descri bed BODEPR2084/6)9558

in the range of < 100 nM Exanple K i(nM Exanple
Ki(nM No. No. 340 2 3 77 4 93 29 33 18 94 The

pi&mmwiﬁ]saqur?ﬁa@ﬁtﬁﬂﬁs&ah bam%nﬁh@éﬂég@@mtyl &€alih Yhe&%ﬁﬁﬁﬁ?e{%lrl]&s
1 ed. as nedi S, I n e
‘f%ﬁf Bl ?%F&%ﬁf#’ 03?@&5%@ s, S?H@ﬁﬁareﬁﬁ%%w @al

fusp@Rioat. lMSeven RhOKI AHBELALSH @4 le@l’)@éﬂfééted%e&a JI g, gt i&he form of
form.of . tablets ated, tabl ets, .dragees, har

YEPPrisien F Rareatiell 66, indhr rTRifTeEtRn SHsor

suspensi ons. However, the adm nistration can al so be

ef f ebhaa@m;emhab bf’fonelugl I dnd phRfnd RUATH; 264pROR shRS ih8feof can be

grglc dg‘?qil‘? %ﬁﬁa{ggﬂ{.&gﬂy‘égrtg%%f%rgrgérg%gpﬁlleg I%or the production of
pﬁaﬁmuillpiqia&amaﬁ CBA&G%B | c@r® athich o AeFieAfveS@RrBE talc, stearic acid
r. E tically iner |nor%gn|c or
% Ss "g‘atﬁnF g g’mr OL PG POHICBIcaieat ion bl seated
iﬁbl@ﬁﬂﬂﬂ@ée@ afd hh-n’ﬂfgeﬁﬁﬁe cERLRs FuRhblp cé’r'i‘le?sefbt ycg{ %e‘l’ﬁfne capsules are,
s an

hereof,, talcg, earic acid or
R B e RXERP B EisP 283 Pl yobyand the ike
de’pbh@ﬂi@ on Cleahfdrd c&tﬂl@ié’ewe SHRESREnS Bﬁn'@r?srage, BebRtdrN&ually
Su es Sui t bIe arrlers for soft gel ati ne capsules

ZiRTeq %%ﬁﬁ e BT 1es: ablgaaiers foathg production of
®hiTlors ahd ﬁyr&ﬁ%.rle' f@tl E£hrR¢, VR, ?015 RBclobd BivelQRENINNG se and

t tive substance no carriers are,
bk A a8ha1icy o+ Aehvle oD BEcal EessbizGHE g e fkpecan be

W3 gaH a@&eo@@ﬂg’%@&lrﬁsoﬁﬁ[dﬂs BF WafeRisolubR sElEsQ?f‘éShip@ﬁn@J of formula I,
solutlégs and syrups are, for, exanple, water,

i@ p Lwe arend pecestghSultahle E%fslérsafﬁldsulpﬁéﬁ"lmﬂ@é are, R example,

AV 8 aSderfed Ol s, 3Fax@s, Q-“QE‘ QbsSi- hq&aw lhauld,q;!dlﬁﬁ{ Rla the like.
vegetable oils and the |iKe, can be ‘used for aqueous

n. sol utions of ter-sol ubl e salts of
L‘E[&lfﬁggm&f hle&lhﬁ{ﬂlaaﬁe}mv%l}f epakatigng cAnCoRtan pErservatives,
d@ﬁﬂﬂ%ﬁs{ Mabilbktr§, adkien alehis eérﬁulgl‘ﬁérssﬁ%&%‘elts ocfdlﬁﬁn@rf?avorants, salts

I f t
G T TN O LM

contain still other therapeutically valuable substances.

As mentioned earlier, medicaments containing a compound of formula I or
pharmaceutically acceptable salts thereof and a therapeutically inert excipient are also an
object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formula I or pharmaceutically
acceptable salts thereof and, if desired, one or more other therapeutically valuable
substances into a galenical dosage form together with one or more therapeutically inert

carriers.

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

wowrassiosdyongent s, enul sif ers, sweeteners, col OPEITEB2004/009558

flavorants, salts for varying-ithe osnotic pressure,
buffers, masking agents or antioxidants. They can al so
cont 'E]ilenfoﬁbwiﬂg ebiples bhesrapded tcfatthyr Madidabhie invention:

substances. As nentioned earlier, nedicanments

cont ai ni ng a conpound of fg{nulg or pharmaceutically
acceptable salts thereof a Herapeutically I nert

X Ti(Pyridin-2aylencthyd P2 afethill B im@lazbhe yRASSHT L 2- HRUSMpyARine
s S ss for, the production of such nedi canents

f%ﬁ‘f}? (e i WGBS WS shihea debipotihdsy dHE. A solution

6m-m¢t}@r144 (themr- Mﬁclﬁﬁﬁéz@ﬂﬁlﬂetﬁﬁﬁrﬁp% hbin@e &3lhs, ot@erﬁ&%f) in 8

g?ggesk@g E]ég%or nor e .ot her erapeuticall
Gh L e 5 9 GAIKHY Y STt B0 femperature for 30
1&1@9 at @Bibm%ﬁe@;@)}ﬁn@fne@ﬁﬁ)btr&%kﬁﬂ%ﬂ 1320 6¥ ndrf&l5 vas added and

carriers. The dosage_can vary w thin wide limts and
SHTFipS Was Cuinue ovgraight.t khsgeacsiop ﬁl@xliupiﬁwg«q PrRiged into 70 mL water and

E@Edtet ERRB titnds ﬂﬂ@ﬁéﬂhyl Iﬁ@ertitle ¢Hl AL 6@DEThd SbrISAEd §1l anic R€tracts
effectlve do age ?r aoral or parenteral adn1n|strat|on

Veregltied aath SQ ﬁﬂ(t@yeégy eyanokated %@g@l@ie@m@uq{ wpepurified
ﬂasli@hﬂﬁﬁ(at@ aﬁﬂy o sified g QdﬂﬂBrd’i‘ﬁéth&fe / tn'?&hérﬁg '1@(26 L.98:10

crlbeg dai.l y dosage for an adult human elng
seriEnd /G ?em%aﬂseéwcuﬁea@nsymer%@as@m@h T@m@g@ coigld be
&Qﬁraﬁ&l}b}f c@fs@zﬂl@iaﬁ@hfro?@ 8BSt Herand tﬂ@(@%‘ﬂe@@(ym dWB& obtained as

Wi exa are provided to further elucidate
§ HBE FRIHER 316 DBk mle — 289.1 (MET'),
4- [I-(Pyrldln-z-ylrnethyl) 2-me
yl -1 Hirnidazol -4-yl eli ynyl]- 2 nethyl pyri di ne Sodi um
hydride {69 ng, 55% 1. 59 Was suspended in 2 nL
ﬂqwﬁﬁﬁmé ﬁﬁieﬂwlpﬁt thyl-1H- uguzdgz?lz% feth yHy% hlor o-pyyidine

?@%t t&ﬁgcon@%@dnw ;n/ﬁ:ﬁ 389.AH(Mary") Wmasara teatc n¢ehsexth the
ekl hfé{hd@ Otk B Péqsfr bl dhedoat ( {Iﬁ-%fﬂggr omﬁ%ﬁ&ﬁ— §l%ynyl)—

0. mn. 2Bronn I ne
RyrsEneans 3- lwaglom}éidym’nldlmh}’ﬂmhﬁgnm cont i nued

overni ght. The reaction m xture was poured into 70 nL
wat er and extracted three tinmes with ethyl acetate (70
mL each). The conbined orgﬁnwnpbﬁtracts were dried

Vi 4P U f | [\ .h
The title compound MS m/ e= 308 1 (M+H ), was prepared in accordance with the
general method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole

and 2-(bromomethyl)pyridine hydrobromide.

Example 4
4-[1-(6-Methyl-pyridin-2-ylmethyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-
pyridine
The title compound, MS: m/e = 303.1 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2-chloromethyl-6-methyl-pyridine hydrochloride.
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by flash chromat ography on silica gel (dichloronethane
/ methanol 100:0 -> 90:10 gradient) and a m xture of

WO M302I9DI sonmer s was obt ai ned. This m xture cpCl/@P1»4/009558
separated by crystallization-f3om di et hyl ether and the
desi red conpound was obtained as a white solid (35 ng,
259@, M5: me = 289.1 (NkmxmmpEManple 2 4-]

(Pyridin Lt net hyl
PHPRUAVER SR Ll e e e e N e
p apeund, MS: nie = 309.2 (N% ), was prepared in
ccordance with the gener

The title opmpaund MEreI= $33.3 @ﬂa b|waapmpéf$@ﬂmor&ance With the
g%{e&ﬂ%&ﬁg@%ﬁa&n@% PRBHES-Bi¥bI YL (D dhadylhyidriahd£6l-gglethynyl)-

pyradxmland@ @ﬁ@ﬁwe&wﬁ}lFt}lepiﬁﬁilﬁ?thfﬂfléari@)?

-yl methyl]-pyridine The title conpound, M5S: nie =
308.1 (M+tH ), was prepared in accordance with the
general nethod of exanpl e ExappRie

4[4(§ ERLP ﬂ}&?&? VSR an B ALY Jhlﬁeﬂfﬁ agpliepsidine
ronone |neh dr obr omi de. J%
Tihe- ti‘if&tChyipOpyd; Mﬁrmz‘,:e—ﬁ Pt {MH—}-I ,_maétgaiwared in accordance ith the

ggnerafnmg%%aﬁééx%‘%}gg TYI%%%]L 13- cﬂﬁ‘)trg Byt ) -3 hBethilt 11€-imidazole

mas prepared in
za@dbddamnmﬁhﬂﬁhntﬁﬁﬁgﬁﬂ@ﬂa Wﬁ@@ etidef exanple 1 from
2-nmet hyl -4-(2-met hyl -1 Hi m dazol - 4-yl et hynyl ) -
pyridi ne and 2-chl oronet hyl - 6- et hyl - pyri di ne
hydrochlorlde Exanple 5  Example7

| - itrile
S LR s g g
'N& titie @n‘{p&ﬂ‘nﬂ WIS( dH=)313. MM—P‘H épwaasqdepqqe@@b@c@ra]ﬁ@@ with the

gng%l %{%ﬁx X%Plgqtth‘%ﬂs %ilﬁqi‘r’lzﬁzﬁ )7 e)thynyl) -benzonitrile
- dhlﬂﬂ)rﬁﬂﬂyl% nteﬂqdwndimylhy&mqrblomlle pyri di ne
hydr ochl ori de Exanple 6

2-[ 4- (3- Cor o- phenyl et hynyl ) - 2-nei Ji yl -i m dazol -1 -yl ne
t hyl ]-6- et hyl - pyri di ne Th&xdmpled conpound, M5: me =

2—%%—(2%1\&%&-3}&1&1\@%-5&{11% ?r{)?gmieléhyziﬁ%ﬂ{nqﬁlggcﬁ-il—\gfﬂéﬁlyhﬁﬁsd—chloro-
pyridine

The title compound, MS: m/e = 323.4 (M+H™), was prepared in accordance with the
general method of example 1 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 5-chloromethyl-2-methyl-pyridine hydrochloride.

Example 9
4-[1-(3-Methyl-pyridin-2-ylmethyl)-2-methyl- 1H-imidazol-4-ylethynyl]-2-methyl-
pyridine
The title compound, MS: m/e = 303.2 (M+H™), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2-chloromethyl-3-methyl-pyridine hydrochloride.



general nethod of exanple 1 from
4- (3-chl oro- phenyl et hynyl ) - 2-net hyl -1 Hi m dazol e and

wQ2@bklza7esret hyl - 6- met hyl - pyri di ne hydrochl ori deCERP2Up4/€9558
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7 3-[2-Me
yl-1-(6-nmetiiyl-pyridin-2-ybnethyl)-IHimdazol-4-ylet
hynyl ] - benzonitrile The tiEkanpbﬂﬁound M5: me =

gner a‘ﬁ‘ %6%‘3\%93?1 Ig’}'( ﬁa'lrz-é'(ﬂlil @y@ﬁfﬁ) 1m1c{]az§l bk yfeﬁwnyﬁ -benzonitrile

B“he ﬁﬂaeompbuﬂld-mmxﬂlazd 134 (M-eHMY; mysk prdpefezion atdordcanith the
éel%e%%é%ﬁeé h%{ exampﬁmf E‘Xm P Yi lrn%ltl'{] 1m1 gzhol A }Ifl(ejt%yrl?i?ggnzomtrﬂe

4ndl R-dhibrivislethyl-3 pyethgi pyritiyd elrbatllgride: met hyl -1 H-i mi dazo
| -4-ylethynyl]-2-chloropyridine The title conpound,

M5: me = 323.4 (MtH ), was prepared i n accordance
with the general nethod of Eexaplelie 1 from

éy[ﬁ I‘@ gma?h Sfﬁggﬁﬁlﬁ% ﬁtEE’L daz%alezbh§1 %@YI%IYELYAJ},-@ethyl-pyndme

ﬁ?ﬁé Itlﬂe kbmbbaed, l\B(&lﬁVEEeZ& 9 (M+H" ) was prepared in accordance Wlth the

o #é‘flﬁge % SBYeh ﬁg}ﬁ%mnﬁwﬂ 4 et | llé{iﬁ%ﬂlﬁd’ -

Wldﬂﬁk and83borhdbthyl)pyvaEinPhRRabREhiHA accordance with
the general nethod of exanple 1 from

2-met hyl - 4- (2-nmet hyl -1 Hi m dazol - 4-yl et hynyl ) -

pyrldlne and 2- chloronethygmﬁnﬁ@qul pyridi ne

yd chlorld

PPt AR Bonhybyitimidessl gyl 2 ehlororpuridine

fl‘héruﬂle ebipoNhd, MR e/ B 5(19'3|(M+'W% Jvastﬁr% aqeaifﬁpé&e&lpdaM%hwnh the

, B@ﬁgf é%g re ared in accordance wt
gﬁéer Y ]Oﬁo ﬁkép@ 4-(2mafthyl-1H-imidazol-4-ylethynyl)-

gyﬁ&nerahml(bkdfhmh ?ﬁﬁ}ﬂcﬂﬁé’hﬁhbﬂf&ﬁﬁle benzonitrile and
chl or onet hyl yl pyrldlne hydrochl ori de.

Exanpl e 4- [1- (Pyridin-3-ylnethyl)-2-nethyl-
IH-inidazoI 4 erthynyI] 2Eggﬁpgh3pyridine The title
me = 288. repared in

édéd\‘lafaﬁic érpmihl 3 mhn@hﬁelr%(lmn@rzhbﬁvbrh grhﬂnéollltlﬁlp om
%h%ﬂ@ ﬂ)mgoéu?d 'ﬁ% by =l o _gﬁ@ W%S é}eﬁg%yl@% lagcorc(ljance with the

pyri di ne romonet hyl) pyrid
general method of example 1 from 3- 2/2 -methyl- 1H 1m1dazol 4-ylethynyl)-benzonitrile

and 3-(bromomethyl)pyridine hydrobromide.

Example 14
4-[1-(2-Methyl-pyridin-5-ylmethyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-
pyridine
The title compound, MS: m/e = 303.2 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 5-chloromethyl-2-methyl-pyridine hydrochloride.
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Exanpl e 12
4-11-(Pyridin-3-yhnet hyl)-2-nmethyl -l Him dazol -4-yleth

wQ a9 hl or o- pyri dine The title conpound, MET/EPH04009558

309. 3(MtH ), was prepared in at®erdance with the
general nethod of exanple 1 from
2-chloro-4-(2-methyl -1 Hi rrExtanpilela-yI et hynyl ) -

%I rs'p: ??L]%nlgwe ﬁfe%@ EDP Ih%(l&# aﬁi.)]gﬁy&‘xeg{"ﬁi{z?&lﬁe&%@yﬁdme
The titte dranpd)urfﬂr %{I%W Ry3 22 @nEEN), b beepdied ih hédoedance with the
EEET ol G ofinpledt Semet i bhe S RaBRSREl Seihf apfpimidasole

3ad 2-chit beykthlylR indthdzpylriddn e/yelk bohitytide: benzoni tril e and
3- (bronmonet hyl ) pyri di ne hydrobrom de. Exanple 14 4-

[1- (2-Methyl-pyridin-5-ylnethyl)-2-nethyl -
| Himdazol - 4-yl et hynyl | - 2Egabpiglipyri di ne The title

PRICT s SRR Ao “%)flﬁaﬂ'a RS H R YITH ety

Byridinby! - 4- (2 nmet hyI-I H i m dazol - 4-yl et hynyl ) -

hi th | - di
§8F1 Iegq?ra]%] Eisa o|re2~n3§_2§ yal\[iJﬂH‘L) Wag/preggrreld 11|1 gcecordance with the

gé?negl'n‘ikrtﬁbcpbﬁ'ﬂ Iehb’ﬁ‘?z‘fn)Z—gTeffSrU@y(lZ thbthiaz@limidazol- 4—ylethynyl)-

-yl | -pyridine The title conpound,
ne ‘?%Eff IOR%?WWH@@G i n accordance vvlth

t he gener al mst hod of exanple 1 from
4- ( 3-chl or o- phenyl et hynyl ) - 2- net h%l -l Him dazol e and
5-chl or onet hyl - 2- net hyl - py Example 1 ydr ochl ori de.

ln1dB-Fyrldin-5-ylmethyl)-2-methyl-1H-imidazol-4-yleth 1].2- thl—
Egagl or o- pyrldllnn %mfhrye)thn?e) % netlrﬁi/a-zo ?’e gn%r me R4

¢ipay| | - 2- met hyl pyri di ne The t|t| e conpound, Ms: n1e
Theo’aae gorf_lrg{?ﬁd) MSA@?/ e mﬁ’ﬁa}f %HH) s ﬁfegé‘l%ﬁ‘?n W doPadnwith the

genera exa

geneeal mqthad ()@xmplwl frpmz -methakdt(24mgthgl Hyfrigidazol-4-ylethynyl)-
ggﬁaﬂh Red 31026 SRS Bt PHAIR P s RbHad! ne.  Exanpl e
4-11-(2-Chloro-pyridin-5-ylnmethyl)-2-nethyl-1Himdazo
| -4-yl et hynyl ] -2-nmet hyl pyrhgeilgﬁe 18
3-[1-(5-Chloro-pyridin-3-ylmethyl)-2-methyl-1H-imidazol-4-ylethynyl]-benzonitrile
The title compound, MS: m/e = 333.1 (M+H"), was prepared in accordance with the
general method of example 1 from 3-(2-methyl-1H-imidazol-4-ylethynyl)-benzonitrile
and 3-chloro-5-chloromethyl-pyridine hydrochloride.

Example 19
4-[1-(Pyridin-4-ylmethyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-pyridine
The title compound, MS: m/e = 333.1 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 4-(chloromethyl)pyridine hydrochloride.



The title conpound, MS: me = 323.2 (MtH ), was
prepared in accordance with the general nethod of

wWe@x@ots9l from PCT/EP2004/009558
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2-nmet hyl -4-(2-met hyl -1 H i m dazdb-4-yl et hynyl ) -
pyri di ne and 3-chl oro-5-chl oronet hyl - pyri di ne
hydr ochl ori de. Exanpl e Example 20

PR R AL A B oSl G i s oo

myeidme333. 1 (M+H ), was prepared in accordance with

I t.hod of I f . .
S SR E S R euP R MR o 0 DY CEivS e iecrlancs it the
SendrhionethSd ohibemepiel fivin Pyhiodd-ae 2bmelthgT MIakiideol-4-ylethynyl)-

9
Exanple 19 4-[1- ri di pn-4-vyl net - 2-met hyl -
|HYEIHﬁ%e&Bééré“ﬁ‘gff@}@ﬁy@f@’ﬁl‘ﬁ%fﬂg? B%VPF%‘PH ®The title
compound, Ms: mle = 333.1 (MtH ), was prepared in
accordance with the general_ nmethod of exanple 1 from
2-met hyl - 4- (2- met hyl - | H i mE&%I?BE-Zsz et hynyl ) -
[Ay(1-Bén2¢l- 2k thyll G i REEE Lylediynkl) D-RRthyl-pyridine
drochl ori de anpl e 20 4-[k&$%;wbthyl-p, )
i er#l-ﬂ&-cg)mpﬁéf%&}xﬁa@l%@%]r (¥ 'V&Péfé@paaecgméﬁfqrgmﬂepﬂﬂl the
oY Q6 H OF Beinddle 1 Flotd 2 neam oL im eN1- 1P-BnidaRAd-ylethynyl)-
MtH ), s prepared i n accordance wth the genera
ﬁ@FﬁHﬁaaﬁﬁﬁRﬁﬁ%P€“§afron12-ch|oro-4- (2- et hyl -
| Hi m dazol -4-yl ethynyl) - pyridine and
4-chl or onet hyl - 2- met hyl - pyri di ne hydrochl ori de.
Exanpl e Example 22
4 (1L BERPE Y. m Rh et Yt dabb1L 4T 4 the 2- et hy
- @?jdLg% The f?%le cokb%ﬁ?%?ﬁﬁﬁpéﬂ¥g&§p§§§¥%e(NHH ). ,
tﬁké@ﬁ@@éﬂdﬁ“&@@&v—dg&& (Mi+Hh ) twes Pyemsescein ageareonteafith the
el ethod f sxample L fiom 2 elorsri 2 mr o S dpmigrghfrehye)
pyFidiesad daezyBuamjder oni de. Exanpl e 22
4- (1 -Benzyl - 2-met hyl -1 H i m dazol - 4-yl et hynyl )-2-chloro
-pyridine The title conpound, MS: nfe = 308.2 (MtH ),
was prepared in accordanceExpmplet23e general met hod of

exann| A9l RLAro:4-1 (18t - A ot ds
e ?%/Iﬁ:lg%lo% _[% %ei%l:éy? Eyﬂ y]%e?iyl étﬁyﬁql—m’llmdazol 4-ylethynyl]-pyridine
The title compound, MS: m/e = 302.2 (M+H"), was prepared in accordance with the

general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and (1-bromoethyl)benzene.

Example 24
(+)-2-Methyl-4-[2-methyl-1-(1-phenyl-ethyl)-1H-imidazol-4-ylethynyl]-pyridine
Rac-2-Methyl-4-[2-methyl-3-(1-phenyl-ethyl)-3H-imidazol-4-ylethynyl]-pyridine was
separated into it’s enantiomers using chiral HPLC (chiralpac AD, 10% isopropanol in
heptane). The enantiomer with the shorter retention time was determined as (+)-

enantiomer.



pyri di ne and benzyl brom de. Exanple 23
rac-2- Met hyl -4-[ 2-nmethyl - -( -phenyl-ethyl) -

woR0s02EI2D] - 4-yl et hynyl ] - pyridine The title coP@DEPZHI4/009558
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M5: me = 302.2 (MtH ), was prépared in accordance
with the general nethod of exanple 1 from
2-net hyl -4- (2- et hyl - | H i Exdaglel254-yl et hynyl ) -

ry Qi n | xbr or.noet hyl ).b ne.. ,Ex l e24 . 1
55 S A0 Ay R P R R F NG o RIS oy puigige
rac42 N1 ethly4+y 2 -Jrxepplyyr i 36l lﬂﬁlenyl ethyl)-3H-imidazol-4 lethynyl pérndme was
Rac- 2- Met h 2- met I.m dazo
RO LB fys b R chita SRS e e T80e sbprosanol in
@nptahé)oifhe sndisiongr efithrtat lonRbGeleatibs &ibfdacastleterhdéd as (-)-
|s%r&{o ani nol heptane). The enantiomer with the

“retention time was deternined as (+)-
enanti oner. Exanpl e 25

(-)-2-Methyl -4-]2- mathyl-l- %E?E -ethyl)-1Himdazo
| -4-yl ethynyl]-pyridine rat],E -4- [2-met hyl -3-(

lragoPreThloroes- Mh))eﬂi?yﬂi-umpiﬁﬁ%etﬁylyhﬂ—ﬂﬁﬁﬂxidl-4 ﬁk‘ﬂh‘yﬂtlﬂé%y%ﬁle
S, enant | rrer§ usi ng chiral

ar afcgjg%vlogt Mé)(%l/ eSD??rZolp &L )> g, gbqpélﬁeé)m aqqeadance with the

g&@d‘ﬂ&ll rﬁé‘tﬁbd‘ﬂféﬂaxﬂﬂr@l fr@ﬁﬂleEhlbﬁf-!ﬂExJnQ&hﬁL Hﬁlﬂ\@éazol 4-ylethynyl)-
nant i onmer anple 26 rac-2-

m
E?ﬁlg% 3?f%r‘?@?ﬁk}1’lﬁ36n%enephenyl ethyl) -
H i m dazol - 4-yl et hynyl ] -pyridine The title conpound,
M5: mle 322.1 (M+tH ), was repared in accordance with
the general method of exa kanpley om

4=[a om0 btz Pt bthyl- tﬁhffh&iﬁéph yﬁ:’tﬂ h2'—?1¥étﬁ7l—pyridine
%rFl di ne and % - br om)etog benzene.
title gompaupe Memiz) 3 %.x)é\ﬂhlyﬂ ) wials pmpa%ezlon aqaoydeétcnwtga the
g]anegalrfﬁéthwi oPHaLAiNerdhe - Me%ﬂxﬁgggg?g%& ClHV'\\fAﬁlﬁigtoE & lethynyl)-

was prepared i e
@W@Pﬁlanﬁét o-benglghpie 1 from 2- net hyl - 4- (2- net hyl -
| Hi m dazol - 4-yl et hynyl) -

Example 28
4-[1-(3,4-Difluoro-benzyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-pyridine
The title compound, MS: m/e = 324.2 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 3,4-diflluoro-benzylbromid.

Example 29
2-Methyl-4-(2-methyl-1-phenethyl- 1H-imidazol-4-ylethynyl)-pyridine
The title compound, MS: m/e = 302.2 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and (2-bromoethyl)benzene.



pyridi ne and 4-fl uoro-benzyl brom d. Exanple 28 4- [1-
(3,4-Difluoro-benzyl)-2-net hyl -

wo bosmeaz ol - 4-yl et hynyl ] - 2- net hyl - pyri di ne TheCT/EP1084/009558
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conpound, MS: nmfe = 324.2 (MtH13- was prepared in
accordance with the general nmethod of exanple 1 from
2- et hyl - 4- (2 nethyl IFLEMMdpth-4-ylethynyl)-

% rl’%/b(?hﬁﬁ ri)n )ﬁu% Ult!l? gﬁ% §]1|-ﬁ&-?gigdzoﬁé—%%}?n%f?]-2-chloro-

@yndhﬂazol erthynyI) pyrldine The titl e conpound,

{}fﬁg txglfg ﬁg}ingpuxluéll\&ggw(gf— %%a]n@([égla %%:sngr%%(r:g 191aarggoerdg¥1cte r\]Vlth the

Zem@tlybthdd oRexaviply] frohdp- lc]ﬁllbﬁﬂu(& Iﬂethﬂflelﬂflﬁﬁﬁﬁe)zol -4-ylethynyl)-

DA SO AT s PR TR 2. ot hyl <1 11 mi dazol -

4- erthynyI] 2- chloropyrldlne The title conpound, MS:

me = 343.1 (M+tH ), ed in accordance with
the general nethod of QFE?FHD‘?TCF?’S fates:
2-chloro-4-(2-nethyl -1 Himdazol -4-yl ethynyl) -
pyridi ne and 2-chl or o- 5- chloro hyI pyridine

Synt hesi s of I ntermediat es:EXE%®

2- Chl or o- 4-A 2n1¥eb ay(h:- ﬁl&h'ymgqgrﬁhaﬁﬂ xly@éth ? ik di ne
| Step 2-Chloro-4-trinmethylsilanylethynyl-pyridine
2- Chl oro-4-i odo-pyridine (10.0 g, F'mmol ) was
di ssolved in 200 nL dr triethyl am ne.
This m xture was evacu XfiMNed with argon
several tinmes to renove oXygen fro he sol ution
Tri phenyl phosphi ne (329 ng, 1.25 muol)

ndbi s(tri phenyl phosphi ne) pal I adi um( )chl oride (1.47

=09 Mol ) were added and the reaction m xture was

Qtzglglbﬁmétﬁn{e&@mﬂbﬁﬂﬁﬁffﬁﬂ%ﬁdf&f I'h. Copper(1)iodide
—Chlo%}—il—iodo—pyridine (10.0 g, 41.8 mmol) was dissolved in 200 mL dry THF and

17.5 mL triethyl amine. This mixture was evacuated and backfilled with argon several

times to remove oxygen from the solution. Triphenylphosphine (329 mg, 1.25 mmol)
and bis(triphenylphosphine)palladium(II)chloride (1.47 g, 2.09 mmol) were added and
the reaction mixture was stirred at room temperature for 1h. Copper(I)iodide (239 mg,
1.25 mmol) and trimethylsilylacetylen (6.28 g, 6.39 mmol) were added. The reaction
mixture was stirred at room temperature overnight. The solvent was evaporated. The
residue was taken up in 500 mL water and extracted three times with ethyl acetate (500
mL each). The combined organic extracts were dried with magnesium sulfate, filtered
and evaporated. The crude product was purified by chromatography on silica gel
(cyclohexane/ethyl acetate 80:20). The desired product was obtained as a light brown
semi solid (10 g, >100%). This material was used without any further purification for the
next step.

Step2

2-Chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-pyridine

Solution 1: 2-Chloro-4-trimethylsilanylethynyl-pyridine (8.9 g, purity < 100% as

indicated in step 1) and 5-iodo-2-methyl-1H-imidazole (13.24 g, 64 mmol, synthesis:
M.D. Cliff, S.G. Pyne, Synthesis 1994, 681-682) were dissolved in 75 mL dry THF and 20



1.25 mol ) and trinethylsilylacetylen (6.28 g, 6.39
mol ) were added. The reaction m xture was stirred at

WO o@aiotEeper at ure overni ght. The sol vent was PCT/EP2004/009558
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evaporated. The residue was taken up in 500 nL water

and extracted three times with ethyl acetate (500 nL

eaic tjy. DNIIFeThis midktnediway gyaniatedeatidriacklledevieh atgoe skviaial Himes to
filtered and evaporated. The crude

nagnesi um sgl fa{fle
6?%8%60?}(}’5\/5% B {8 Y chr omat ogr aphy on silica gel
GOLlnﬂogme_Tﬁ'phérﬁlﬂimkp}_ﬁﬁe(HE m@@:%&hmomhﬁsgﬁﬁﬁ%@@}m@ﬂﬁﬂ@ﬁ
wa t i rown seni, sol.j g
BBy U R R (B m e il S B0 EG A Parh ol and
priethfl angihe (8187 @IL, @it )ierstdeRolv&d 817752mL dry THF. This mixture was
Zlsp yisRted and b withiatgbn 872l indt 8 LEMOVeE dxy B S Hhe
3elGhibar o- 4-tri net hyl si |l anyl et hynyl - pyri di ne (8.9 g,

urity < 100%s. i ndicated in ste d . . .
BOTuih Svdsdenon 14 M DaPolarian A ek sdded dopwiss gThe reaction mixture
swashbasd & 60 Rnd Gttablityla®aon oy Guori¥edonefiinS( 1MPRATHE, 55 ml, 55
681-882) c\i\%djj[ di ssol,ved in 75 dr){. THF a_pd 20m. dry
BRECL 3P 849G AP WS ANrRg S mat-dhearretina dief fapstitip ghroom
&érlgpe:}gﬁleélexfsea?ight@. Ths 5261%_Irﬁ WMP?MHQE The E*é%[ﬁ(ufeg'&s taken (l)lp E:;'m 200 mL
sol utign. Solution, 2: Tr.i nyl phasphi pe nmg, O. ,
Sty dgired rememdt Ry Rt PP maat) Lht gimiaed organic
éﬂ;t.riicﬁs Here Zlirﬁ_a w{iﬂﬁi&{ﬁgneﬁ@ﬂﬁ(@igﬁﬂg)?ﬁl@néﬁégﬁnd &4 J)Si&tecﬂ TAScrude product
mmol ) .and trie am ne (8. . \were
s ehifeter cfromaloseany prptlcar M eRe S blpsidepetanol 95:5) and
evagstdliad fodd . baetdd bt methWehbclabgoNarMBYlakethieMEle d@ired
renpve oxygen from, h% SO ”%@8(2 Sol ution 2 was heat ed
PEORST Banphfaive atq Gaht Proyiysoliddedodr b -se.

The
reaction m xture was heated to 60 C and
t et rabut yl ammoni um f | uori de, sol Yti on (IMin THF, 55
nL, 55 nmol) was added dr op#@®<diring 45 nin. The

reaction W@Nfeﬁaﬂuﬁ&hﬁétﬁﬂ-ﬁq—iﬁﬁ@&ﬂ-@gp&ﬁ YWf-Byridine

overni ght. The sol vent was evapor at ed. € resi due was

taken up in 200 nL water and extractegd three tines
with ethyl acetate (Zog\pt'\'ea . conbi ned organic
extracts were dried w thANOEQNESI U s']'fate, filtered

and evaporated. The crude product was purified by
Siva cogPapry WarPrepdted in areprdenes Wijh Ereegeneral method of example A

¢abP1 L@ RERANRU0 I rreihyRBfridine and 5-iodo-2-methyl-1H-imidazole.

Example C
4-(3-Chloro-phenylethynyl)-2-methyl-1H-imidazole
Cl

The title compound was prepared in accordance with the general method of example A

(step 1 and 2) from 3-chloro-iodobenzene and 5-iodo-2-methyl-1H-imidazole.

Example D
3-(2-Methyl- 1H-imidazol-4-ylethynyl)-benzonitrile



recrystallized froma m xture of methylene chloride

and ethyl acetate. The desired product was obtai ned as
wa@200502879%Hr owmn solid (2.89 g, 31% . Exanpl e B PCT/EP2004/009558

2- Met hyl -4-(2-met hyl - H i m dazdl- 4-yl et hynyl ) - pyri di ne

The title conpound was prepared in accordance with the

general nethod of exanple A (step 1 @hd 2) from

4-i odo-2-net hyl - pyri di he=Bnd
5-iodo-2-nethyl -1 H i m dazofe: @-

4- ( 3- Chl or o- phenyl et hynyl ) - 2-net hyl- | Hi m dazol e C

TN titd coﬂ}%utnldtvlrﬁ peeympalinchcv@dapieayitr thd gbmeralonethddntexample A

e Ao Feme s atgag%gﬁ}g%ﬂgt%ﬁ’éﬁ L8ad o SLEh taRdadbe.
5-iodo-2-net hyl -1 Him dazole. Exanple D

3-(2-Methyl -1 H i m dazol Iethy [ )-benzonitril eCN

5 The title compound was preéﬁ?@ﬂ q% accordance with the
general net h@@ﬁo@mml%&né&yﬁpyﬂdxﬂe &ﬂocﬁlro@ﬂe
3- brono- benzonitrile and 5- |od8 K
| Him dazol e. Exanple E
2- Chl or onet hyl - 6- et hyl - pyri
2- (Hydr oxynet hyl ) - 6- net hyl
was added portion w se at thlonylchloride (35
mL, 477 mmol ). The reaction re was then stirred

(Iﬁﬁpdr%ﬁ%% @té‘fri'é' dlilxgb.% 7 gx eﬁﬁrﬂcﬂ‘) Wayddell pbitte wise at 0°C

Was ‘re uman he crud

20 bl ryldisidey(Bs A ey fhdgirprsting FRisHe W7 e eHjrrgd gf room
10 n%;lﬂ%atmeofgp 1812 lEEXxgéss %énﬂ%}ﬁgnde x\%stxlaﬁll&recﬁﬁﬂdefr%&ﬁﬁﬁ and the crude

I cat1on. | or oret nﬁ i.di ne
ﬁ;cdﬂcoohjedwiﬁgnethyl pyrldme hydrochloride 8/5 lg, Tight brown so id) was used .

without any further purification.

i ne hydrochl oride ,d
r¥ei fk (3.7 g, 29.4 nmol)

Example F

15 2-Chloromethyl-3-methyl-pyridine hydrochloride
Cl

=

The title compound was prepared in accordance with the general method of example E

from 2-(hydroxymethyl)-3-methylpyridine and thionylchloride.

20 Example G

5-Chloromethyl-2-methyl-pyridine hydrochloride
Cl

X, Ol
=N

The title compound was prepared in accordance with the general method of example E
from 5-(hydroxymethyl)-2-methylpyridine and thionylchloride.
25



The title conpound was prepared in accordance with the
general nethod of exanple E from

wQ2qospei7exynet hyl ) - 3- met hyl pyri di ne and PCT/EP2004/009558
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t hi onyl chl ori de. Example G  -21-

5- Chl or onet hyl - 2- et hyl - pyri di ne hydrochl oride Xl The
title conpound was preparedkhm@kddordance wWth the
general netho f ex

5- (hydroxynetgy %@BWVPBVﬁ%gfhgdgﬁg“mhodﬂonde

t hi onyl chl ori de. ExaaneH
3-Chl oro-5-(chl oronet hyl ) pyri dj ne hydrochloride d'
The title conpound was prepar€tiyn Ghccordance with the
general nethodof exanpEle fr
5- (hydr oxynet hyl ) - 3- chl or dgyridi ne and

i I

TS et o Efé?%@{i%% snee s e gperal metigd qf example £
Tfirpan Hi( V@romnp‘bmlr)&— @ropmqbapeud irondddeddaice with the
general nethod of exanple E from

4- (hydr oxynet hyl ) - 2- net hyl pyri di ne and

thionylchloride Preparatidﬁmonﬂthe pharnaceutica
compositions: ng‘le%ﬁ Sm eql d? clh?oncf'eg )

conposi tion are pro uce T ha coRventional manner

ng/ Tabl et Active ingredi ent 100CPowdered | act ose 95

White corn starch 35 Pol yvinylipyrrol i done 8 Na

car boxymet hyl starch 10

The title compound was prepared in accordance with the general method of example E

from 4-(hydroxymethyl)-2-methylpyridine and thionylchloride.

Preparation of the pharmaceutical compositions:

Example ]

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

mg/Tablet
Active ingredient 100
Powdered. lactose 95
White corn starch 35
Polyvinylpyrrolidone 8
Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250
Example II

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

mg/Tablet



Magnesi um stearate 2 Tabl et wei ght 250 Exanple 11

Tabl ets of the follow ng conposition are produced in a
we@emwseed7pdHnal manner: ng/ Tabl et Active i ngredi ePCT/EBD04/009558

Powdered | actose 100 Wiite cor22-starch 64

Pol yvi nyl pyrrol i done 12 Na car boxynet hyl starch 20
Mapeésdradiest ear at e 4 Tabl et wéP@ht 400 Exanple |11

ul f the followi ng co ition are produced:
%‘?%éﬁcggarcgosﬂct i ve ingredient nEgC?Cr ystalline | actose 60
Wiete@6fysimhl i ne cel l ul ose 34 6dal ¢ 5 Magnesi um
tearate 1. sule fill weight,, 150 The active
?ﬂwlggi"érﬁ%h‘i%@i ng a suitable plazrlti cle size, the
5  NWaysbakjhedykaedose and the mrocrystalline cellul ose
are honogeneously m xed with one another, sieved and
PEHR &R ¢ and magnesi um Stearate are adni xed.

Thgeffaight mi xture is filled i@0O hard gel atine
capsul es of suitable size.Cains . A conpound of the

general formula \ r.- Example III

Capsules of the following composition are produced:

10 mg/Capsule
Active ingredient 50
Crystalline. lactose 60
Microcrystalline cellulose 34
Talc 5

15 Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the
microcrystalline cellulose are homogeneously mixed with one another, sieved and
20 thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard

gelatine capsules of suitable size.
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I - XY R3 wherein Rl signifies hal ogen, |ower alkyl,
| oner al koxy, or cyano; R2 signifies aryl or

whedosoesreyl , optionally substituted by one or POF/EP2004/009558

substituents selected fromth&3group consisting of

| ower al kyl, hal ogen, |ower al koxy, C 3 or cyano; R3
signifies hydrogen, C(OH o€laGhHPR5 wherein R5 is
hydrogen, OH, Q Cg-alkyl or C3-C 2-cycloal kyl; R4

3 90 ARl @iy caLioty X Sioni s

hydr ogen or Iovver al kyl; as well as pharnaceutically
acceptabl e salts ther e@f. 2. A conpound g@f formula I in

accordance with clai nBl\%gNarei n R1, , R3, X, Y and
R are as defined in claiml (s \)ovver al kyl. 3. A
conmpound of formul ag?_i DN; #or dance h claiml,
wherein Rl signifies hal ogeh, | ower alkyl, [|ower
al koxy, CF3 or cyano; R sigifies aryl or heteroaryl,
optionally substituted by one or nore substituents
%ect ed fromthe group consisting of |ower alkyl,
BGen, | ower al koxy, C 3 or cyano; R3 signifiesH R4
S|gn|f|es methyl; X signifiesNor CH Y signifies
RY( CrRnifRRs $iblpged, lesernig, doeer afiroxyo@Broralykyd;: as wel | as
phar maceutically acceptable salts thereof.

R*  signifies aryl or heteroaryl, optionally substituted by one or more substituents

selected from the group consisting of lower alkyl, halogen, lower alkoxy, CFs or

cyano;

R’  signifies hydrogen, C(O)H or CH,R® wherein R is hydrogen, OH, C;-Cs-alkyl or
C3-Cyp-cycloalkyl;

R*  signifies lower alkyl or C3-Cia-cycloalkyl;
X signifies N or CH;
Y  signifies —(CHR)120r3
R signifies hydrogen or lower alkyl;
as well as pharmaceutically acceptable salts thereof.

2. A compound of formula I in accordance with claim 1, wherein R%, R?, R:EX Y

and R are as defined in claim 1 and R* is lower alkyl.
3. A compound of formula I in accordance with claim 1, wherein
R!  signifies halogen, lower alkyl, lower alkoxy, CF; or cyano;

R*  signifies aryl or heteroaryl, optionally substituted by one or more substituents

selected from the group consisting of lower alkyl, halogen, lower alkoxy, CF; or cyano;

R’ signifies H;



4. A conpound of fornula | in accordance wth claim1,
wherein R, R3, R4, Y and R are as defined in claim1;

wo2008/0e¥9aNnd R2 is pyridyl, optionally substitRCEEPIHY4/009558
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| ower al kyl or hal ogen. 5. A coefgeund of formula | in
agcordance with claim4, wherein the conpounds are

R 4 si@ifishpeterlpheny| et hynyl ) - 2- et hyl - i mi dazol - | -yl e
t hyl ] -pyrldlne

& [ 4-{3 bﬁ]qjghenylethynyl) 2-met hyl - i mi dazol -1 -yl me
thyl] 6 nmet pyri di ne 5-
[4- (3 chl or o- ghenylethynyl)-2-nethy|-inidazol-l-ylneth
i1 SBoiiss Bymirdi ne, and

3-[1-(5- chloro pyri di n-3-yl nmet hyl)-2-nmethyl -1 Him dazo

IR 4- xhﬁ%ﬂggy&%ggpagmgk;ﬂ 1. 6. A conpound of fornula
I in accordance with cl al 1 wherein R, R3, R4, Y

andR are_as defined in claim1;Xis Nand R2 is
pyr|&?Vmﬂ6bP@%ﬁ§F?§m§bﬁ§Fﬂﬁ@ﬂéﬂﬂ%ﬁhﬁﬁﬁkr al kyl or
hal ogen. 7. A conpound of fornula | in accordance wth

C| al . &, comfpRuedl Bf fdﬂﬁlu?@ﬂﬁ%@&&&arﬁ:% 8vith clalm 1, Wherem RLR® R%: Yand
gt hyl ) - 2- net H i mi’dazo

yl - pyr
ggﬁ%ﬂ}ﬂl flapyllmg Iﬁ;ﬁpﬁéﬁ mepyridyl, optlona%{ly substituted by lower

4ﬂ§doﬁﬁﬁ@§hhyl yr|d|n 2-yl met hyl ) - 2 nmet hyl -1 H-i m dazo
| -4- erthynyI] chloropyrldlne 4-
I -(2- | - t hyl) - 2- t yl-1H dazol
) y|( 615”5 {\('?p %tﬁ 8ﬂ o&nbl lggpq%da)lnce wit clalm 4, Whle;re]m ‘?hzeocompounds
4rd | - (5-chl oro-pyridin-3-ylnethyl)-2-nethyl-IHimdazo

-4-yl et hynyl | - 2- net hyl pyr.i

Vré(gh‘éry?r%‘?f]& %WP&P& Bief}wﬁé‘mﬁ%?ml-lzyww |-PyHidingi dazo

|2- - §8- &ﬂ&w%&y@t}@hﬂ)f@ﬂﬁéﬂiﬂhrﬁﬁhml 1- lmethyl] 6- me’cI Y_I_pyrldme,
1'rni

4- 11 - Uo d i
oo PR TS e by el Vi iofeathe-ridine, and
39 rln(lﬂ éhldrol Pyri¥lee 8 Jgﬁl@ﬂ@' g Hbﬂ%llqmrﬁldéﬁﬁ[@&l@th yl JB@mzom‘crﬂe

R4, Y andR are as f|ne in claim1l; X isN and
phenyl optionally substituted by hal ogen. 9. A

conp @Uﬂ@oﬁlfpoflﬂd BEfoRmbild INn ae&)@agﬁe GO 1%1%%%11 R, R% Yand R
mpounds_are A-( -benzyl -2-nmet

FHE 5 e <6

RFE 35 i cHR 1 Ja kg AAA R 1ﬁﬁm@»11,-0¢>§ﬂppeﬂwbst¢u‘(ed by lower alkyl or
hatdeazy! - 2- met hyl -

| H 1 m dazol - 4-yl et hynyl ) - 2- chl or o- pyri di ne,

7. A compound of formula I in accordance with claim 6, wherein the compounds
are
4-[1-(6-methyl-pyridin-2-ylmethyl)-2-methyl-1H-imidazol-4-ylethynyl] -2-methyl-
pyridine,
4-[1-(6-methyl-pyridin-2-ylmethyl)-2-methyl- 1H-imidazol-4-ylethynyl]-2-chloro-
pyridine,
4-[1-(2-methyl-pyridin-5-ylmethyl)-2-methyl-1H-imidazol-4-ylethynyl] -2-chloro-
pyridine,
4-[1-(5-chloro-pyridin-3-ylmethyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-
pyridine,
4-[1-(2-Chloro-pyridin-5-ylmethyl)-2-methyl- 1H-imidazol-4-ylethynyl] -2-chloro-
pyridine, and



rac-2-met hyl - 4-[ 2- et hyl - 3- (| - phenyl - et hyl ) - 3H-i m dazo
| -4-ylethynyl] -pyridine, (+)-2-nethyl-4-

WO 2005023193 - 3- ( PCT/EP2004/009558
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| - phenyl - et hyl ) -3Hi m dazol - 4-yket hynyl ] - pyri di ne,
(-)-2-nethyl -4-[2-nmet hyl - 3-(

|4~ [Ih@ntlloret pytiJin SHylntettd @z Dimethyl 16 -hidak 1= pylettdinpld-2-methyl-
rac-,2-chl oro-4-[2-net hyl -1-(I-phenyl-ethyl)-lH1mdazo
PYENRACet hynyl ] - pyri di ne,
4-[3-(4-fiuoro-benzyl)-2-nmethyl-3Himdazol -4-yl et hyny

I]-2-met hyl - pyri di.ne, . . . .

41 3505 AR R S B eyt whsisin B R RS Yand R
vkeisdenytd m2clatgt W spyindiRhie Fhéﬁyﬂ, optionally substituted by halogen.
2-nmet hyl - 4- (2-met hyl -1 - phenef hyl -1 H i m dazol - 4-yl et hyn

Y of il & <pieipd of sl Biasratdete R oty wheRE e Gabounds
QeHPri ses ?)frsact;ng $ gonpougd of gognugs with a

A B O Tsta vy R et G REBe | bed
e st D ilepd o

5B 2R R e SR Ry S i PR § ety pyridine,
qggliztinethys a4 [ smethil-3-A1 -pheiyt 2N 3 K dhtidd 701-a 91RO pyridine,
TG stk e iy st A7 S 26 b e sPecic s e mpbridine
ga@atdgmﬁb-@gz;n&t}gwgpmmn?ltetﬁﬁ)uﬁ;imﬁtaﬁﬂtzzlnﬁgmgﬁwp?ﬁdine,

1 SO Is. . I Ca . cor ai 0.,C]l al or rne

tr @a{@mmabff&zg?-gs%lﬁffﬁygﬁﬁafnﬁ%[-g-ﬂ%hmﬂ R hTipyridine,
A Pl e i e
i%amgﬁaﬁ-%daﬁesthx}f-mﬂﬁmﬁﬁrﬁﬁfn@ r%-—@lae@yélasﬁgivgé%n}o| as

its pharmaceutically acceptable salt for use in the
treatnment or prevention of diseases. 14. The use of a
compaound i n accordance with any, o of ¢l ai .to, 9

o naP Aerteed R BRACRE FORPPYR LEdaRMBI ¢ deimedin fletpp 0O
il pricers coibris®di caments for the treatnent and
prevention of nd uR5 receptor nediated disorders.

a) reacting a compound of formula

I
with a compound of formula R*Yhal

to a compound of formula



15. The use according to claim 14 for the manufacture

of medi canents for the treatnent and prevention of
waewms®23edl/ or chroni ¢ neurol ogi cal di sorders, PEI/EP2004/009558

particul ar anxiety, or for the2breatnent of chronic

and acute pain. 16. The invention as hereinbefore

descri bed. x-x-Xx R

R“\(/N =\ i
R2 N | ;

wherein R', R%, R’, R%, X and Y are as described above and hal is halogen, preferably

chloro, bromo or iodo, and

if desired, converting the compounds obtained into pharmaceutically acceptable

5 acid addition salts.

11. A medicament containing one or more compounds as claimed in any one of
claims 1 to 9 and pharmaceutically acceptable excipients for the treatment and

prevention of mGluR5 receptor mediated disorders.

12. A medicament according to claim 11 for the treatment and prevention of acute
10  and/or chronic neurological disorders, in particular anxiety, or for the treatment of

chronic and acute pain.

13. A compound in accordance with any one of claims 1 to 9 as well as its

pharmaceutically acceptable salt for use in the treatment or prevention of diseases.

14. The use of a compound in accordance with any one of claims 1 to 9 as well as its
15  pharmaceutically acceptable salt for the manufacture of medicaments for the treatment

and prevention of mGluR5 receptor mediated disorders.

15. The use according to claim 14 for the manufacture of medicaments for the
treatment and prevention of acute and/or chronic neurological disorders, in particular

anxiety, or for the treatment of chronic and acute pain.

20 16. The invention as hereinbefore described.
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