WO 2004/ 108701 PCT/ EP2004/ 005881 -1 | m dazole
derivatives The present invention relates to im dazole
walesuuegroves of the general fornula RL N RzNPCMNMEPIR04/005881

R4 wherein Rl signifies halogen or cyano; R2
signifies lower alkyl; R3 signifies aryl or
heteroaryl, which are optionally substituted by one,
two or three substituents, selected fromthe group
consi sting of hal ogen, |ower alkyl, cycloalkyl, |ower
al kyl - hal ogen, cyano, |ower al koxy, NR R' or by
1-nmorpholinyl, or by 1-pyrrolidinyl, optionally
substituted by (CH2) O,L@Ro1O0erBNtivdi peri di nyl,
optionally substituted by (CH2)o,TOR, or by
1, 1- di oxo-t hi onor phol i nyl or by piperazinyl,
optionally substituted by |ower al kyl or

rnl i ¥aliQdetds to ilidaSolBMEFRAREs of th¥eEnead] HKydmds
( )o, 1-cycloalkyl; R, R' are independently from
each ot her hydrogen, lower alkyl, (CGH2)o, 1-cycloal kyl
or (CH2).OR, nis 1 or 2; R4 is hyfirogen, C(OH,
CH2R5 wherein R5 is hydrogen, OH, <C6-al kyl , C3-Cl2-
cycloalkyl, as well as to pharnacgutijcal |y acceptable
salts thereof. It has now surprjsi been found t hat
t he conpounds of genem | are netabotropic
gl ut anat e receptor antié&%i ts. Compopnds of formula I
are distingui shed WO 2004-188701 PCT/ EP2004/ 005881 -2
by havi ng val uabl e t herRpeutRt properties. They can be
used in the treatnment or

wherein

R'  signifies halogen or cyano;

R®  signifies lower alkyl;

R’  signifies aryl or heteroaryl, which are optionally substituted by one, two or

three substituents, selected from the group consisting of halogen, lower alkyl, cycloalkyl,
lower alkyl-halogen, cyano, lower alkoxy, NR’R” or by

1-morpholinyl, or by

1-pyrrolidinyl, optionally substituted by (CHZ)O,lOR, or by

piperidinyl, optionally substituted by (CHa)o,10R, or by

1,1-dioxo-thiomorpholinyl or by

piperazinyl, optionally substituted by lower alkyl or (CHy)o,1-cycloalkyl;

R is hydrogen, lower alkyl or (CHy)o,1-cycloalkyl;

R’, R” are independently from each other hydrogen, lower alkyl, (CHa)o,1-cycloalkyl or
(CH2).OR;

nislor2;

R*  is hydrogen, C(O)H, CH,R® wherein R’ is hydrogen, OH, C;-Ce-alkyl, Cs-Ci2-
cycloalkyl,

as well as to pharmaceutically acceptable salts thereof.

It has now surprisingly been found that the compounds of general formula I are

metabotropic glutamate receptor antagonists. Compounds of formula I are distinguished



prevention of m3 uR5 receptor nedi ated di sorders. In

the central nervous system (CNS) the transm ssion of
wa@eoonb§7ot akes pl ace by the interaction of a PCI/EP2004/005881

neurotransmtter, which is sent, out by a neuron, with

a neuroreceptor. dutamate is“the major excitatory

neurotransmtter in.the brainp.an [ I

DAL ANGRY bFfpelicalPerify JiP S Sty B Ut RS
premaitioons mGhR5gbwparahatidepdisdeiets. stinmul us receptors

are divided into two main groups. The first main

group,..namely the ionot G I . .
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oy fld-protéinganpled eéceptabot r opi ¢ gl utamate receptors

bel onging to the first group can be wused for the

trea nt _or .pr.eventi.on o cule _an i C
neur %{%rﬁe 1 elg}tsdg?%‘gr%tsm%%c%rg og éhe?)esr)rllg%%é ?%Ti{nggéﬁ aélgsoi ’these some
sehihaophibetypas. Adtad#igtethar giqseasdonmdegy; signva transduction

di_sor d d . defi ¢ || i
S i Conbr et bl Bl Fl ERAdRa R trec

abag@aps:on are restricted brain function caused by
bypass operations or transplants, poor blood supply to

t he brai spi hal rd injuries, '
y ol eSS AR Befnk R obEd; melBeL S belong to group I
ydegllyRaenGlRGEHGIhRY and nedttRBbeohgth gaupdlds ar e

i schem a, Huntington's chorea, anyotrophic |ateral

I [ Al :
|Sﬁ i E ﬂ%%lg 15 %fég%f%dtgq%igglﬂfaé?%% getlégﬁvecgrsq%lcgg@ to N E first group can be

op C par oni sm or
pedkonthenieatmegus pdevoytione of catentdéomdiromt hewwlogical disorders such

FORLHIARCE R g, T Sl LR orgrs n
megioay deficitsy asnedllyas chromiauridentepaimi cot i ne addi cti on,
opi ate addi ction, anxiety, vomting, dyskinesia and

depr gssi Qns i.sqrders .mediated full_ar.i. . .
et RO R SRLAR0S R} 85t ke DOl Blcgon o
Bebgnes aidrattorprarcassgsntsfpdohblavdrsupply te yistbenin, spicd casl injuries,

N e I Y
aedtelblo sndicaivths WR i2dR41id GBHAihgRENY dHe2E0) 4mPomaatic 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



-3 nultiple sclerosis, psychiatric diseases such as
schi zophreni a and anxi ety, depression, pain and drug
walepenaisncy (Expert Opin. Ther. Patents (2002)PCIRP2004/005881
(12)). Selective nd uR5 antagofiists are especially
useful for the treatnent of anxiety and pain. The
rnt{;}l eﬁn%'(czlg%tsfs gé‘{%}%trgcgdé%%gg g@%s g&[lz p‘?ﬁgﬂﬁ ﬁnc!l 2888y 8k &ssion,
;mhnndnhagdﬁpnéwnqoﬁhpund&wagﬁmeWMM@é%%@bdBJ@2Hct|ve
substances and their production. The invention al so
rel L d
accor s pGnRLRE AR e PR R L KR O M et of apicty an
;phncedures as outllned above for conpounds of fornula
|. Moreover the invention relates also to nedicanents
con Bf1 dfo ticall
nvantasan gl Bl aﬁg%fbgiﬂgept*@ b0 PRfaceutcally
afcoaptatbﬂmesalts,rteahené:wean@tme@ errnpoumndsfas weu@r@ﬂw@tﬁ%
sﬁﬁgm9e§%1 %&rqggé&uﬁpch as acute and/or chronic
neur ol ogi cal "diIsorders, in particular anxiety and
chronic or acute pain. The invention also relates to
t he ﬂl@enwhtlan@bnpdated té mpenses forapreparing theomproyndaseprding to
eRirab ds of
LBV 0TSl e PRTB R bt e piabiponnds o
formealadent and prevention of nd uR5 receptor nedlated
di sorders as outlined above. The follow ng
def 'l\ﬂbfe'o%}schg invgﬁﬁ&ﬁ Matb Sl FBrodnad a'rﬁbnttp&)n@éﬁﬁﬁ%%e or more
description a I rrespective of her the terns-
domppueds pithe @pepe@trmmlﬁm apd pharrganetiiepdly irereptapireexcipients for the
trelta?nvl\'gﬁ%at%ldgfljevenﬁﬁﬁ %g !rrlhlhﬁ? r&'é e RiedRe %1% El%nsdéﬁ ROL&Re and/or
n or branc turate rocar bon
ahesnid uelsrohgtdal disowles, pupdytenlatanxisty fé@albloy agiite paip.
to 4 carbon atoms, such as nethyl, ethyl, n-propyl,
- Prapyil, n@mﬁ%sﬁ relates by {}Xe us@ija C%?‘E‘@+dﬂ?ﬁn aIEk?rdEﬁcre%th the present
Iomer al'k enotes a residue In
iseersionch weles ftepbrgma‘igutmaléf aq¢¢pf|abln Sﬁbﬁﬂﬁdhq/manaﬁqd@k%% n
| Hllfated disord
Lot OB (Be e AR AL KN R RIS S ifated dicorders
mhmﬂugénbowenotes fluorine, chlorine, bromne and
iodine. "Aryl" represents an aromatic car bocyclic
gr oug, G ' EntAe&e 1
O oYL Ollon F A KBt 18 e 8RR ol
laneqrmtlve:oiiwhemlaﬂmheterm &f guastion apidar algne apin epnptiaafjgn. The term

(i)kA&ll hQR8d Qr}thFe)%]r— s%‘ﬁgggé%;%)cﬁlggéhotes 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.

The term “lower alkoxy” denotes a lower alkyl residue in the sense of the foregoing
definition bound via an oxygen atom. Examples of “lower alkoxy” residues include

methoxy, ethoxy, isopropoxy and the like.
The term "halogen" denotes fluorine, chlorine, bromine and iodine.

"Aryl" represents an aromatic carbocyclic group consisting of one individual ring,
or one or more fused rings in which at least one ring is aromatic in nature. Preferred aryl

group is phenyl.



-4 The term "heteroaryl" refers to an aromatic 5-. or

6- mnenbered ring containing one or nore heteroatons
w@edoeaossol f r om ni trogen, oxygen or sul phur. Pre¢BEEPB®04/005881

are those heteroaryl groups §%Lected from nitrogen

Exanpl es of such heteroaryl groups are pyridinyl

pyr n " s) n fer ¢

cyc Be%k H&%! nggxésgﬁ ura#gggga¥ 6n1 f%ggro containing one
conbad ]mta:rga@msxelectc@frbnnnmim OngeelfcerrSa hylr ?rsferrad besrthose
ﬁge‘cgrgfégyl gro%gg saB dt%%ﬁnrﬁt‘%g%e ' %ﬂmﬁe?gfsﬁpﬁ ﬁptleleoaf‘ﬁ rg?i‘oups are

i'nor gani

p))rrgianylcpsawdylopyrbmslmyl Bnppigeasged in fornula | are
also t he conpounds of general fornmula IAZX RL N 2/

R« ¥
Si gnﬁ‘)l &5 0{5% a!%?kg rﬂ’t% Sé{%%ﬂle{ilcglimgﬁ ?gf‘dﬁrp, Cﬁﬁammﬁ 12
beben o@ms) prefdna‘td}'ﬁfﬁr@ﬂmmatonml |y substituted by one,

two or three substituents, selected fromthe group

consi (¢ n

al kyl %hé 50 &hﬂ%a%%ca}\#&ﬁ%@ﬁta@ eléXIIt 1re1fcﬁ|15 A nlyls?]lgt/ den\(r)erd f%o;n an
Tropganiodi Qi‘gnytaa@ptbamal |y substituted by (CH2) 0, 10R,

or by piperidinyl, optionally substituted by

(G200 4 sse(a rmlﬁ al%' B%9nt pérﬁg@ﬁrgﬂ%lf g&yelral%nmﬂa IA:

pi perazi ona y subst 1t ut wer al kyl or
(CH2) o, 1- cycl oaI kyl; R is hydrogen, Iovver al kyl or

(CH2) 0, 1-cycloalkyl; R, R' are i rﬁ«’jependent ly from

each ot her hydrogen, |ower alkyl, |(CH2)o, 1- cycl oal kyl

or (CH2)1OR nis | or 2; as welf a§ to
pharmaceutically acceptabl e sal t Rer eof .
2 //
R
\(/ IA
N

wherein
R'  signifies halogen;

R®  signifies lower alkyl;

R’  signifies aryl or heteroaryl, which are optionally substituted by one, two or
three substituents, selected from the group consisting of halogen, lower alkyl,
lower
alkyl-halogen, cyano, NR'R” or by 1-morpholinyl, or by
1-pyrrolidinyl, optionally substituted by (CHz),1OR, or by
piperidinyl, optionally substituted by (CHz)o,1OR, or by
1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by lower alkyl or (CHz)q,1-cycloalkyl;
R is hydrogen, lower alkyl or (CHa)o,1-cycloalkyl;
R’, R” are independently from each other hydrogen, lower alkyl, (CHz)o,1-
cycloalkyl or (CH;).OR;
nislor?2;

as well as to pharmaceutically acceptable salts thereof.



WD 2004/ 108701 PCT/ EP2004/ 005881 -5 Preferred
conpounds of fornmula | and I A are those, in which R
w0 2008hb8Ipp or fluoro. Especially preferred arkCT/RP®E4/005881
conpounds fromthis group, in_which R3 is
unsubstituted or substituted heteroaryl, wherein the
su bs%fe?éf‘ﬂfe'd%nig%uﬁ@ farIQHH TAYUR @ose, ﬁﬁ’&hﬁﬂ@{l i oMo or
al ky or examnple ' owm ng conpounds: 2-
fluerp2- chl or o- pyrldln 4 ylethynyl) 2-met hyl -i m dazol - | -
yl] -4-trifluoromethyl- pyrimdine, 2- [4-
(2-c vy icHRYE]
\ pyrgg %Eﬁﬂyp%{efe?'leﬁ age ﬂﬁloﬁe{ O _clu)nrdlgEBEﬁ {h\{é ﬁg;ﬁ%ﬁzﬂ{
wipsulpstitydd-arsibiiitetied hetgrqarylgw ¢rrefn| th@ﬁ@w@mqus W@qt«%ﬁ fzem fluoro,
?53 ngl loweraliyl lor exgpmplg the fgltl% SRR | i i dazol - 1-
-5-fl uoro- pyrldlne _
% i4dﬁ+cblqrommdm- Yh’ﬂwnéi)h%rﬁwﬂ}yl gzl L-vilnd-gaderrgmethyl-
Y, % %i trifluoronethyl- pyrimdine, 2-
%7 | oro- pyridin-4-yl ethynyl)-2-nethyl-im dazol yl -
2-[¢4(p- GhB}rfrﬂIm}i ~d-yletlpying Y)u%mﬂmlﬂmld%ﬂ—i ?(nﬁyre%mg-

L U 0o S e s

pmmhhar those conpounds of thls group, wherein R3 is-

?ﬂ'(goﬁ olfjrg gltaglto n_gr rydlgﬂez %{ Eﬁﬁ-lﬁﬂa}h?ﬁﬂ@fﬂ%ﬁﬁmb@
444#(I2t;dniajomyeldy1 3= yizeilmygryﬁyl—mavehylmru@azzoly -A=y}]-3ttriflagromethyl-

ﬁg De, 2-Fluoro-4- [1-
? uoro phenyl ) - 2-met hyl - 1Hi mi dazol - 4-yl et hynyl ]

2{¢r(RelCidero-pPridihideylethgtnyl]-2-methyl-imidazolyl-1-yl]-6-methyl-4-

ﬁﬂhﬁ§gh%hﬁ@%9“§h%ﬁ¥oro " tr¥I 1H i m dazol - 4-yl et hynyl

) :{4E(2emﬂbncepynqahdnylht}lyﬁylmemményhymdamlymsdhicnethylymétmne
ynyl] -pyridine, or 2-Chloro-4- [1-
(4-fluoro-phenyl)-2,5-dinet hyl -1H i m dazol - 4- erthynyI

] - pEEpdﬂaﬂ? preféEt'E(el amfmdu:n thsoso tomppmdsofithisgrdu, whetehreR’ is aryl,

red ccording t i ch
Rite@ly PRYACPRITREIRE, BE RSt A Bpwin BRI
2004/ 108701 PCT/ EP2004/ 005881 -6- .
2-Chloro-4-[1-(4-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine,

2-Fluoro-4-[1-(4-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine,
2-Chloro-4-[1-(3,5-difluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine,
2-Chloro-4-[1-(3,5-difluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl] -pyridine,

or
2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl]-pyridine.

The compounds of formula I or TA of the invention may be prepared according to a

process

which comprises reacting

(a) a compound of formula II



RL N(Il) RHNR4A wherein Rl, R2 and R4 have the

meani ngs as defined above, wth a conpound of fornula

WO bdo4R®7E1 (111) wherein R3 has the neani ngs aRCTEPion€ah3881

above and Z is halogen or B(Q2; or (b) a conpound of
formula IVRN (IV) R R4 wherein R2, R3 and R4 have

t he nmeani ngs as defi ned above,,+ with a conpound of
formula VRL N (V) X wherein has the meani ngs as
defi ned above and X i s hal og Nor  (c) a conpound of
formula VI R_ /N hal N/ (V " R4 wherein R2, R3
and R4 have the neani ngs ned above and hal is
hal ogen, w th artQ of formula VI RN (M) Y
wherein R has the ning as defined above and Y is
trimethylsilyl or H en. WD 2004/ 108701

- PCT/ EP2004/ 005881 -7 e reaction as described in (a)
maybe carried out in accordance with standard

wherein R}, R and R* have the meanings as defined above,

with a compound of formula III
R*-Z
wherein R® has the meanings as defined above and Z is halogen or B(OH),; or

(b) a compound of formula IV

2 N 4
R\(/ ‘z/
P

R

wherein Rz, R? and R* have the meanings as defined above,

with a compound of formula V

R1

l

=
X

wherein R! has the meanings as defined above and X is halogen; or

(c) a compound of formula VI

g
R3 R4
wherein R% R? and R* have the meanings as defined above and hal is halogen,

with a compound of formula VII

wherein R! has the meaning as defined above and Y is trimethylsilyl or hydrogen.

(1)

(I11)

Iv)

V)

(VD)

(VII)



procedures, e.g. by arylation of a conmpound of fornula

Il using an aromatic boronic acid and a copper
w@2i0aliggsvl i n a sol vent |i ke di chl oronet hane orPCT/EP2004/005881

t et rahydrof urane [see e.qg. CQI7r1ann et al., Og. Lett.

2:1233 (2000)] or by heati ng a conpound of formula I

’%{f:(rﬁacélo&a epr%gg Bb{ ZS Saiy e calgrekc)i\é\'{r?]lg i %Pélan%e Qﬂhgﬁﬁaard
acdimned, e.gi hry ayltibw efd cdmpeurd mfefbhyhlfad} uang a;tearomatlpboronic acid

tal d di Byc dit
Bae coBUea et hr Lo PRRF b e aByeroGEeelie e
€188 et all, i(ergt Eat:tZtlal?J (azi)odﬁsarrbyﬂedtmg]a ¢donpomyhef formula IT and a

carrl eg] W}ylgms nogl?rg cou g:ltﬁ]»gf‘ 1]%}6%&?5:11{91%%&%0%& or

&ﬁl@&ﬁ&ﬁrﬁoﬁte uﬁa lven€like dlniaﬂhbafékﬂxﬁﬂﬁlﬂ.@ or Bd BNalymechaccordmg to

l?m 2 4; ons %ere%r r of ﬁ]{e%gg}qéh di f or fett 40:2657
@vdveql TI@d"ﬁea&thﬁh Emalamlrﬂ’@d % (D) rﬁ@mmdai @it byfacﬁomlgahh{a tsupling of

g%g{}négqeﬁggf #@Prg{lﬂg‘é' al g;&g@%&ba{gf ? rr?lﬁ SgH) géeéﬁigsenéef gf e.g., Cul,
@hEP)ZE&’CQ H%t@[ﬁ"iﬁ@i golvdrt Bikk adﬂraﬁly‘éﬁfmrﬁg ar ﬁ%@thﬂﬁ?rhia]lcnﬁde [Sonogashira
ra r rmam,de. e alt or ne
b B T2 TS 1P o eERe o et R SoenSo s of

R foluBaW is &Bﬁnﬁ@m@aﬂl@smé reh@fdidsaRsdribed V(c) Wbowndayklg. be

are novel nd al so r.esent
FARehPY LR ¢ qﬁ@S%ﬁﬁ@Gﬂﬁ@%&%ﬁm&&g Priuaf R Plkeny i
&Hﬂﬁr@)ﬁﬁhhﬁr axadthakirgagfidé.hei r preparation is known
skilled artisan. The conpounds of fornula Il

R e R

t he above neanings and hal is halogen, wth a

TRARAHPEus JIf Gsrindlee VIV, ¥ uall OMBare Hecaadpundendfodiment of the
formula VIIlI maybe prepared as described e.g. in diff
BISeFOYRENtiPRy nt hesi s 681- 682 (1994)]. The conpounds of
formula 1V naybe prepared by reacting a conpound of

ThE e8thpohnds\¥DfcAd ULV RESTdonhiAeR#lIPabiRhle or heir preparation is

known to the skilled artisan.
The compounds of formula IT may be prepared by reacting a compound of formula VIII

g
4

R

(VILI)

wherein R* and R* have the above meanings and hal is halogen,

with a compound of formula VII as above.

The compounds of formula VIII may be prepared as described e.g. in Cliff and Pyne
[Synthesis 681-682 (1994)].

The compounds of formula IV may be prepared by reacting a compound of formula IX



Rzo (IX) ~/ H '"NN R3 R4 wherein R2, R3 and R4
have the neani ngs as defined above, w th dinethyl

W@ 1eoditagzor 2- oxopr opyl ) phosphonat e as descri bedPCTEEW4/605881
[Synth. Coorm 19:561-564 (19893]. Conpounds of fornula
VI may be prepared by reacting a conpound of fornula
VITI as above with a cagpound of fornmula X R3-Z (X)
wherein R3 has the nﬁanl gs as defined above and Z is (X
hal ogen or B(OH) R ion may take place by
arylation of a conp d of formula VIII either by
using an aromatigs’borgai c acid (conpound of formula
X) and a copper catalyst in a solvent |ike

i chl or .tetrahydrof.,u e er an oxygen
oo il rr?%@wge@h megn a8 Je ab%v%rg Lett. 2:1233
1ﬂQﬂﬁddthyir(1hitazbeabxdilgowlmho@h&aMrdeZcrﬁsdhmangar[S)mthlﬁomm
]gfgﬁa%; h&ﬁnﬁota55|un1carbonate or cesium carbonate in
i éﬁ di met hyl f or mam de, or Pd catalyzed
according to Buchwal d conditions [see e.g. Exanp 8;
Eurapyaids offorahula VTaiayéula@de‘pared_qu( teacti(y; aZ@ﬁ?pqu;hggﬁ ermula VIII as

ds of for maybe prepared by reacting a
%%gggﬁﬁ& 8F“FWP {?Q&X'above with a conpound of

formula Xl (Xf}Z The reaction may" take place by a X)
cou l.Ling i.n.t prese

RSO mHC S DERIRE (S VB o o Py O an

or dlnethylfornanlde | oonogashira et al ., Synthesis

ThefrebdDaipdy tale phombyda;rybtloﬁ of Mmpbwm%etnplﬁéﬁé} @thehhy using
RSN e s B
ltetdigAsromethane or tetrahydrofurane under an oxygen atmosphere [see e.g.
Colmann et al., Org.Lett. 2:1233 (2000)] or by heating with R’-Z when Z is halogen with
a base like potassium carbonate or cesium carbonate in a solvent like
dimethylformamide, or Pd catalyzed according to Buchwald conditions [see e.g. Example
8; Buchwald et al., Tetrahedron Lett. 40:2657 (1999)].

Compounds of formula VII may be prepared by reacting a compound of formula V as

above with a compound of formula XI

Y/ (XT)

The reaction may take place by a Sonogashira coupling in the presence of eg. Cul,
(PhsP),PdCl,, EtsN in a solvent like tetrahydrofuran or dimethylformamide [Sonogashira
et al., Synthesis 777 (1977)].

Compounds of formula IX may be prepared by oxidizing a compound of formula XII

. N (XII)
N
R® R*

according to methods known to the skilled artisan.



WO 2004/ 108701 PCT/ EP2004/ 005881 -9 Conpounds of

formula XI1 maybe prepared by deprotecting a conpound
wo@ookoestod a XI 11 CH3 C(CH (XII1) RY ~Si- 3)3PCIMEP20GHBIS881

R3 R4 according to nmethods known to the skilled

artisan. Conmpounds of fornula Xl Il maybe prepared by

bah N ferk@aaURE hied! Noteddi3 a(c¥Pountilof fd¥mula
%J.)él)é"C(CI—B)S IN CH3 E&gEE{fAfe@w t r?%a(l%bal kﬁﬂgti ng\%ogent of
XBfmul a XVa R2-hal (Xva) according to methods known
to the skilled artisan. Starting conpounds of fornula
XVa are commercially avail apjye. Conpounds of fornul a -
XIV maybe prepared by treatilng@ugonpound of formula (XD
XV H--~ OH (XV)R 4w th tert.-butyl
di nethyl silyl chlonj accoridlang to methods known to
the skilled artisag. ounds of fornmula XV may be
prepared by treatihg a conpound of formula XVI OH O

(XVl). IN 4. wi th a.reduycing. agent according to
{retrbstanghed: bowa < piesklf Ss28an. Compounds. of

formula XVI may be prepared by hydrol ysing a conpound
abmipotiitd ¢f fodfihila XIII may be prepared by alkylating a compound of formula XIV

CH,
/\S\i—C(CHs)?, (XTV)

| N
H—~
’ 4

with an alkylating agent of formula XVa

R*-hal (XVa)
according to methods known to the skilled artisan.
Starting compounds of formula XVa are commercially available.

Compounds of formula XIV may be prepared by treating a compound of formula XV

N
H\i/ ‘T\ OH XV)
Rs' R

with tert.-butyl dimethyl silyl chloride according to methods known to the skilled artisan.

Compounds of formula XV may be prepared by treating a compound of formula XVI

OH
N
_N
R® R

with a reducing agent according to methods known to the skilled artisan.

Compounds of formula XVI may be prepared by hydrolysing a compound of formula
XVII



WD 2004/ 108701 PCT/ EP2004/005881 -10 O CH2CH3 H-N R3
R4 (XVI1) according to nethods known to the skilled
w@eaosse8101 Conpounds of fornula XVII maybe prepeCEEP1994/005881

treating 'a conpound of formulig XVII1 R3-NH2 (XVIII)
with e.g. triethyl orthoformate, et hylnitro acetate,
gl aci al acetic acid and '4')9@H according to

nmet hods known to the skil san Compounds of

formula XVIIIl ard c)etlly avallable The
conmpounds of genera flor mil a A | and their

phar maceutically agceptable salts can also be

manuf act ured by t t %o general procedures, which
procedures are thVH)ned bel ow i n-schene 1 for
compounds wherein R is chloro,, R2 is nethyl and R3 is
%CO@FHQtPWtBWWWWr hetlalisdertsap (see exgrrpl e 3),
and in scheme 2 for conpounds, wherein R is chloro,

(Egmb&lﬂ@tdﬂdrnﬁﬂéjXW indy Be plePhile@ bR Fﬂﬁﬁﬁh% {4 868 peXEdpf formula XVIII
1), but which procedures are applicable for all

conpounds accor o formula | and | A, as described
bel ow. a) reactl corrpound of forrula RLN Rz /N
I 711 NH wt onpoundof formJIaRBZIII

e gmréfe; B e A o
&Q@ﬂﬁﬂg&%méhggmg%ﬁﬁﬂmhsﬂ R1

Compounds of formula XVIII are commercially available.

The compounds of general formula IA, I and their pharmaceutically acceptable
salts can also be manufactured by two general procedures, which procedures are outlined
below in scheme 1 for compounds wherein R!is chloro, R%is methyl and R®is 4-
trifluoromethyl-pyrimidine-2-yl (see example 3), and in scheme 2 for compounds,
wherein R! is chloro, R? is methyl and R’ is 4-flouro-phenyl (see example 1), but which
procedures are applicable for all compounds according to formula I and IA, as described

below:

a) reacting a compound of formula

R
N
. I
R N A
\(/ ) I
N
H
with a compound of formula R’Z 111

wherein R has the meanings as defined above and Z is halogen or B(OH),,

to a compound of formula



N Rz N/ / A NR3/ wherein R, R2 and R3 are as
descri bed above and hal is preferably chloro or

w0 bawanag701 or b) reacting a conpound of fornul aPEEPNOM05881
IV R 3/ with a conpound of fojjula RL DN | V to a
compound of formula RLN Rz N IA 3/ N R wherein
R, R2 and R3 are as described abovg, and if desired,
when R4 is other than hydrogen, c) reacting the

conmpound of forrmula TAwith a co of fornmula:

-R4Hal VI to a conpound of formulajWDOIR004/108701

PCT/ EP2004/ 005881 -12_ Rl N Rs/ 4

N
/N
R3

wherein R}, R* and R® are as described above and hal is preferably chloro or fluoro,

or

b) reactinga compound of formula

with a compound of formula

to a compound of formula

R1
~
) \
R2 N //
\(/ ) IA

R

wherein RY, R? and R® are as described above, and
if desired, when R* is other than hydrogen,

¢) reacting the compound of formula IA with a compound of formula:

R*Hal VI

to a compound of formula



wherein Rl, R2, R3 and R4 are as descri bed above, and

if desired, converting the conpounds obtained into
w@basmresseut i cal |y acceptable acid addition saP@BEP2004/005881

Procedure 1 is summarized in sgheme 1. The starting

materials are known conpounds or maybe prepared

according to nethods known in the—art.1§chene I i

Step 1 Step 2 N CN C NICA C Step N Ar Step

1: 2-Chloro-4-iodo-pyridine is dissolv

triethyl amine. Then oxygen is renoved fiomthe

sol ution. Triphenyl phosphine and

bi s(tri phenyl phosphi ne) pal ¥ ‘T/Chloride are

added and the reaction m xtur stirred at room

tenperature for about 1 h. pe&gl)iodide and

trimethylsilylacetylen are “adde The reaction

m xture is stirred at roomtenperature overnight. The

desi md@reipRYMICR® and R* are as described above, and if desired,

2-chloro-4-trinethylsilanylethynyl-pyridine is

bt d aft I k:up. Thi.s t

o a5 g B PRGN tRar B EhA Rt BN TR ERisBlearid addition
st epsaldd0 2004/ 108701 PCT/ EP2004/ 005881 - 13 Step 2:

Sol ution 1:

4- trlnet [ et hynyl - pyri di ne and
érocegure% %vtuﬁmarllz ﬁ‘tl gh) (synthesis: MD. diff,
$h65taﬁmgama15ymlt€ hﬁskrmw&%ﬁnpcﬁﬂﬁs 68 &)ay de prepiassidcv@dingto methods
HE and ¢ Then oxygen is renoved fromthe sol ution.
?ﬁ?ﬂ%ﬂljﬂ Tri phenyl phosphi ne |,
ISicheime phenyl phosphi ne) - pal | adi un(11) chl ori de,
copper(l)iodide and triethyl am ne are dissolved in
THF. Then oxygen is renoved from the solution.

“sil Cl
l —
N Step 1 l | Step 2 A /N
~
N~ >l I\\ N
o
N Cl
Cl
T
/N
Step 3 N ="\
\i /
Ar/

Step 1:
2-Chloro-4-iodo-pyridine is dissolved in THF and triethyl amine. Then oxygen is

removed from the solution. Triphenylphosphine and
bis(triphenylphosphine)palladium(Il)chloride are added and the reaction mixture is
stirred at room temperature for about 1 h. Copper(I)iodide and trimethylsilylacetylen are
added. The reaction mixture is stirred at room temperature overnight. The desired
product 2-chloro-4-trimethylsilanylethynyl-pyridine is obtained after conventional
work-up. This material was used without any further purification for the next step.



Solution 2 is heated to 40 C and solution 1 is added
dropwi se. The reaction mxture is heated to about 60
w@2@nadogret r abut yl ammoni um fl uori de sol uti on i SPEERIH04/005881
dropwi se. The reaction is thalg stirred at room
tenperature overni ght. The desired product’ 2-chl oro- 4-

j iret hyl - 1Hi mi dazol -4-yl ethynyl )-pyridine is
i ned after conventionatwork-up. Step

SBIL(ﬁdno]r al @hl()ﬂ)—m%nhgethyldﬂanﬁ?tﬂwﬂmymdme@mﬂyﬁﬁg@idp =Jopettyil iél-
AR 0, P RSB vt

T B and DAGF. Thed okfenieaeidved fivnx therseluitisnst i rred at
about 80 C over night. It is obtained 2-[4-(2-

< §| 19505 RYT i d P%%;?éhﬁ%pi‘é1s¥ta)p%1§ﬁﬁ8@l§hfnggﬂpQﬁ@%m&n}fcﬁoride,
peril)ictede aml teiethghenihe MO1ROUAAIOSHADE, Then oxygen is removed from
tﬁCT/IE%_‘QOA'/ 005881 -14- Scheme 2 O O NH2 Step 1 N CEt
2NCOREt \"N | BH3 \N HC(OEt)3 Ar Ar Ar Fe
Step 4 NOSi Step 5 NSi\ Step 6 tBDMSCI N\ n-BulLi
Sobtition( EBARed itori @2 addesolDidh NisAaddaddropwise The teacipromagure is

lﬁi%\l edfo %} 6@ %g“lﬁd t%r%ju%flym%no/mum friof¥e S¥lutibn ishdAkd dg‘pv\nse The

reaction is than st1rred at room temperature overnight. The desired product 2-chloro-4-

(2-methyl-1H-imidazol-4-ylethynyl)-pyridine is obtained after conventional - work-up.

Step 3:

2-Chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-pyridine is dissolved in dimethyl
formamide. Potassium carbonate and 2-chloro-4-trifluoromethyl-pyrimidine are added
and the reaction mixture is stirred at about 80 °C overnight. It is obtained 2-[4-(2-
chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl] -4-trifluoromethyl-pyrimidine.

Procedure 2 is summarized in scheme 2.



Ar Step 1: 4-Fluoroaniline is mxted at room
tenperature with triethyl orthoformate, ethylnitro
waewtaessoand gl aci al acetic acid. The reacti onPOI/EP200€005881

is refluxed with nechanical stirring for about 2 h.
More triethyl orthofornmate and glacial acetic acid are
}%Eedé Iron powder is added in 3 portions during

h while maintaining the reaction m xture at-:
reflux. Ethyl acetate is added and reflux is

conti nued. The crude pRoduct 1-(4-fl uoro- henyl%‘-
AHs i ni daz8ket 4- car bfﬁf&f@aam%iepe’{ hyl ahs uSed <,N]/\0H
Wrthout__:ﬁ(é(:_gy urt herd plri fi cat for t e next suep.

Step 2: ép heh N

1
Ar

1- (4-f1 uoF@Ephenyl 5“ 1H i mi dazol e- 4- caﬁ’boxyl ic acid

ethyl estereis dissolved in dioxane and sodi um

hydr oxi de sol uti on. The reaction mxture is refluxed

for about 2 h. is added and refl ux

corgi nued. The desHk conmpound_ 1-(4-fl uoro-@lgﬁyl) Steps

ol e-v- eapBoxylic acP®is obtai) St ep 3
1- §dmsd uor o- Ph nyI) 1Hi m dazele- 4- car yI ic acid i $BAF
dinssaé wed i n NTHF. Bor ane t etmahydr of uglan conpl ex in
THE i s added dropwi se. The reaction is refluxed for 2h
and WD 2004/ 108701 PCT/ EP2004/ 005881 -15 stirred at
roomtenperature overnight. The reaction mxture is
then cooled to 0 C and hanol is added dropw se. 4
The;\l ﬁg 8Ly evapor rand t he Stee8i due is ta 7
1 ane—+efl uxed flor 2h. —Fhereaction m xt(r
| s Nhen cool edn®p 0 C ahd sodi um yd?om de sol ut |,Non
i #radded dropwi se. Thé¥desired co ha®
[1- (4-fluoro-phenyl)-1H im dazol -4- r\;éIC]\ met hanol is
obt ai ned. Step 4:
[ 1- (4- Fl uor o- phenyl

1H-i m dazol -4-yl]-nethanol is
di ssolved in DVF. [nmigazole and tert. butyl dinethyl
Chbt@ngDSl Im(yél‘ added. The reaction mxture is

out 45 C overnight. The desired conpound
4- (t ert- b,utyl di met hyl - si | anyl oxynet hyl ) - 1- (4-
fl uoro-phenyl)-1Him dazole is obtained. Step 5:
4-(tert-Butyl-dinmethyl-silanyl oxynmethyl)-1-(4-fluoro-p
@@ggl )-1Himdazole is dissolved in THF and cooled to

q-ﬁblqr'ggg}-mg]g trr31/1|}cte|c1|a"é P(;ol#rrlnte!rrrllperrlgc)l(l?en%l trletﬂ}(r{ orthofmpmate, éthylnitro

acetate and glacial acetic acid. The reaction mixture is refluxed with mechanical stirring
for about 2 h. More triethyl orthoformate and glacial acetic acid are added. Iron powder
is added in 3 portions during about 8 h while maintaining the reaction mixture at reflux.
Ethyl acetate is added and reflux is continued. The crude product 1-(4-fluoro-phenyl)-
1H-imidazole-4-carboxylic acid ethyl ester is used without any further purification for
the next step.

Step 2:

Crude 1-(4-fluoro-phenyl)-1H-imidazole-4-carboxylic acid ethyl ester is dissolved in
dioxane and sodium hydroxide solution. The reaction mixture is refluxed for about 2 h.
Charcoal is added and reflux is continued. The desired compound 1-(4- ﬂuoro-phenyl)—
1H-imidazole-4-carboxylic acid is obtained.

Step 3:

1-(4-Fluoro-phenyl)-1H-imidazole-4-carboxylic acid is dissolved in THEF. Borane
tetrahydrofuran complex in THF is added dropwise. The reaction is refluxed for 2h and



mxture is warnmed up to -25 C, kept at -25 C for 10

mn and then cooled again to -78 C. | odonethane is
w@odedosipropwi se. The reaction mxture is sl ow RCIEP2084005881

up to roomtenperature and stirred at room

tenperature overni ght. The de %Fed compound 4-

tsﬁ?cg a‘rzro t%}i}ll%lelfﬁ_érgyﬁlvg? a 2[%1'6: rgélcrtrleé%lgl ]ﬁ(élge 1:(§§en c%(%c?tood]‘% and
rfeti{anel 1s-2Bdéd Gropwigt Tiyd sobichaniyé evapoeitéty/dd the (réiddeumabqu up in

B T

hi@&@&ide@blutidhis Allded idsorBtibd. I dbirddoaymip el aultenro- -phenyl)-1H-
ov mehéxﬁgﬁ qe5|red ompound [ 1- (4-fluoro-
ER A9 55 gtgines dagol - 4- yl] -methanol is

er
t4ai ned. Step 7:
4- F - ph i m | - 4- -
ﬁ%%w A A LR o 0B
te?g 'g% l&n@ﬂﬁ@?@ﬁ@%ﬂ?ﬁ@aré eaddd. TRe Maxtioh ehikisirsisistirredlatedbout 45 °C
ratyre for ays

o Pt ST g Rompar R ?*E%t é‘b‘é(ggl%?tﬁ e@aﬁgwﬁeﬁ‘ﬂ%l (4
fA8R- Fﬁéh F.HQH’HQ&ZOIC is obtained.

(4 fluor'o- phenyl ) - 2- net hyl - 1H-i m dazol e- 4- car bal dehyde
Siep 5:obt ai ned. Step 8: d

A dePimap:- d%nfaﬂgfl@ﬂzm%}w)a/n@n@gm@@ﬂaoﬁ;pﬂe@umhmldmtees dissolved

is dissolved i'n net ha Potasiﬁun1car

imdHdtpndrosisdiie -3 °%fn-i3u(qd lithigsy 8- A5mens/p y@ﬁspﬁwe | fipe reaction

ﬁm&éw&néedqaﬁ@alzg ehyidet dnosetianed mis aadidrd cdole@whde to
roomterrperature The reactlon mxturels Tl
38 °Goorp metsae sadded duapriseghhe rerr@onRiBRTRES d8 n%‘ﬁﬁ%&le% up to

rgé7 s L} er’u(r% ahll 's‘@fr@d ﬁ%aﬁﬁ' t)zm%éﬁ@ﬁr@)ﬁver}ﬁ'gﬂt Mkadeired t(ﬁnpound 4-

: or o i odopyr.i di pe is _dj
(ot el cirnetby hlprlp e e E Achol eto s AR FE I dazole
12904{,18701 PCT/ EP2004/ 005881 -16 with argon severa
tinmes to renove oxygen fromthe sol ution.
Step mhenyl phosphi ne and

agg&gg at-ﬂg[ﬁ#%e'ﬂﬁh fgﬁmwﬁmailbaw(m%w %»ﬁ@ﬁ;@)” Q%etﬁ{rlell—l imidazole is

e react’i ture Is irred

disolved it THE. Terabut amsappyemflipridelindEHE rlﬁjadded and thoe reaction
rglgcghgépds\é érelﬂﬁ% Y5dth l’ﬂ&fl er%?@éfwle)fm Be Thk I@lﬁuéd%ohiﬁo@lﬂaq_’i-@l fluoro-

e reaction mxturé€ is stirred room
rtheny@2atethyl- 1Hoimidazphytsyl] mﬂi@ékisﬁbéﬁlmdoduct
-chl oro-4-[1-(4-fluoro-phenyl)-2-methyl-IHimdazol -
‘et hynyl] -pyridine is obtained.
(1 (4 Fluoro -phenyl)-2-methyl-1H-imidazol-4-yl]-methanol is dissolved in methylene

chloride. Mangan (IV) oxid is added and the reaction mixture is stirred at room
temperature for 3 days. The suspension is filtered through a dicalite speed plus pad and
the desired compound (4-fluoro-phenyl)-2-methyl- 1H-imidazole-4-carbaldehyde is
obtained.

Step 8:

(1-Diazo-2-oxo-propyl)-phosphonic acid dimethyl ester is dissolved in methanol.
Potassium carbonate is added. A solution of 1-(4-fluoro-phenyl)-2-methyl-1H-
imidazole-4-carbaldehyde in methanol is added dropwise at room temperature. The
reaction mixture is stirred at room temperature overnight. The desired compound 4~
ethynyl-1-(4-fluoro-phenyl)-2-methyl-1H-imidazole is obtained.

Step 9

2-Chloro-4-iodopyridine is dissolved in THF. This mixture is evacuated and backfilled



Phar maceutical |y acceptabl e salts of conpounds of

formula | can be nanufactured readily according to
woreohoassoknown per se and taking into consi derBtT/BP20D41605881

nature of the conmpound to be (anerted into a salt.

Inorganic or organic aci ds sucﬁ for exanpl e,

‘ lilj%fggpl lgl%vrel 1% t1 %ﬁ%l?,{?x;eoo%gerg o Qféx? %orllli‘tgérg ?ﬂ{]j)'h&g}ﬂ?ﬁ&ghine and
lﬂ@(wﬂpheﬁnvlmbszdllw@pdladmhenmﬁdd ﬁreaaddtcﬂ enédled;ea@l@mnmtue is

tartaric_aci h
Srslnfeglaﬁé‘?f’ég FRGATES g)c‘f |1(r1{F %E?E@ (1% eeamar e sgmflalb 4 flugro-phenyl)-
1-Rethydrvhimdazeé arhaded CBistreagiboh yniatce ptstbled asaldns tepfperature

ic C und f t
RS PSS 80 O A e 1 SPTROALR D RO it
@&ﬁﬂﬁ%1l -gedinets op@idsi um cal ci um magnesi um or the
|i ke, basic am nes or basic am no acids are suitable

o R 8 B SR SRR ds o AGERRE R0A @ Bhhitactured
ieb]@ﬂ}f acladiha]ﬁxﬁm@&ﬁéthcéi kyovacpapt ahd Ezk.ﬁ@ 1t1’8) ameidemsion the nature of
‘%@%E%}%Bépgg o%ﬁgrg (? gﬁ(& aggf.l b%rtg%@ 81‘ 0 ?ut aaﬁn%s such as, for
éﬂaﬁf}ﬂé&‘hﬁ&rcﬁmoﬁﬁ a&iﬂnh‘y&tﬁbﬂfrmﬂﬂndfﬁlp’}ﬁnﬁptmk nited araﬂqchosphonc
orders ch .as .gcute or, chropic
i recici ST RO Gk aBs SAHG TowrS  qeth B e el
Wethtic asd, ﬁ@t}lﬁbﬁes@ljﬂlgﬁrﬁ&[ﬂ , - t?ﬁieﬁesullﬁlﬁ)ai@iﬁcband the like are su1table
ogi cal disorders, are for .instan
@5 Elpez%ﬁtﬁﬁ‘gfm gt lgﬁs{llageiu};lc Celff@tal{l? %ﬂitﬁﬁf g%SI ng%)r%ﬁl 8f formula I.
d@ﬂx%@ﬁﬁ@ddv}ﬂ@h poeRsthesikafi nidids oelvDins easly sﬁaﬁs foriedhmapbe
eimer' s di sease, senile de ﬂL Huntin d
B S ALl B SELEEEH e Tkt S PP B SG DBt By ecids
A RPSita Y Rorithd fokin@on bephdraRaddtically sbcgpatilbbalts of acidic compounds.
par ki nsoni sm or parklnsonlsn1caused by nmedi canents as

:‘Aﬁlnlcifﬁs Condl t oggorgnggpmfgl%ie gg,%gm it e\?ﬁcfegi 2; e saﬂs are, as

A Qi &ﬁb@iuoﬁéd ARV, mefAboetbpia gl’iﬁzﬁnatetr&h’ép@r aﬁﬂl@bm%ﬁs(and can be used

ni cotine addlctlon psych j ate

i P trRtepbn BeHRg iy E R RLD eceRl T RS a5 s pagh o acute
k@8t abbaid ledi18dit '&ﬁso@de@s,rcﬁgﬁlfﬂreﬁcl@&dbfs&hﬁ mérﬂdih@’tdeﬁﬂts, as well as
caused_  hy bypass oper tlons or | ant r

aqipryd elsopkdapy drsriable pryal Oglfa Sqfajg aﬂ%éf Hﬁ%&&e Sy,
kdﬂhit'f[)h?éna, QMH@?&' Sk ¥Sachaby ob ERGARMeYenEaTvE p&@ce’sl{ds esthe nervous

and “hypogl ycaém a. "The co nds of_formula I, and
st sgﬁmm&l@l@mw&&mswwé@ AR Syttt s chETes, ALS, multiple

638865, Welnénts @Idék:d B ABDY e iljeiSes, %’hﬁ@f)@cﬁ& Qdiﬁpﬁ.ﬂﬁc pefrklnsomsm or
pai n i'ncl ude i nf annatory paln such

prikinpanisicagbesdysaedigaments py well asurf@&%lﬁ&f Wﬁ’@d %tosﬁ}gﬁmate"
aec’ﬁ&érit%g@t%ﬁk sBfh adE. Qﬁﬁécfé s[ﬂ@s‘t‘ﬁsahﬂiv%ls1&isaﬁh@§rhfﬁe, urinary

neur Opa ai n, causal gl a, e
oo RbeAp RN So0a TOwTioe ST EPIT RS a A e adgiption, anxiety,
PR n%p Sgs‘ﬂﬁe&l% aﬂé'd@ 1%95%@ BtRePASSLM Stnattatibhdlar¥ 8ést9¢6d brain

con e can angl na,. renal
function caused by bypass operatlons or transplants, poor blood supply to the brain,

spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and

hypoglycaemia.

The compounds of formula I and their pharmaceutically acceptable salts are
especially useful as analgesics. Treatable kinds of pain include inflammatory pain such as
arthritis and rheumatoid disease, vasculitis, neuropathic pain such as trigeminal or

herpetic neuralgia, diabetic neuropathy pain, causalgia, hyperalgesia, severe chronic pain,



or billiay colic, nenstruation, mgraine and gout. The
phar macol ogi cal activity of the conpounds was tested

wagioagod7he fol |l owi ng method: For bindi ng expePCTEP1084/005881
cDNA encodi ng human m3d u 5a regeptor was transiently
transfected into EBNA cells using a procedure

Gl - 9ah! i.St .. . .
PSR Bty 85080y S R g M cancer angi e
hobillgeealie snapsireatsn magraate ut.until the day of
assay where upon they were thawed and resuspended and

ool y . e : . _ _
KC1, %ﬁﬁm‘%ﬂﬁ%é%?élcaig‘é%f%ﬁi%%’%%u nd’gg\s(I kgu? f e%ﬁg B@\ﬂomng
methads a final assay concentration of 20 g protein/

well. Saturation isotherns were determ ned by addition

e

transfestedntpBBNG; cell pvsiegpprocadure deswibed b petdragetiand Ehrigensen

L?%S{%ng 5"@1@%3 ?fb9%§]. [é’é'ﬂ']éh/?xﬁﬁ’raﬁ@ @?Dmo%&?ates'@@ stbRldURS80°C
t est cormpounds evaluate usi ng concentrati ons

otizhe dapobwsdy whene uporbthiey viese thewed pred fesnspendddmmdipdlytronised in
: f~t ' i €. 1:
1 ek 8 SO AL i RS20 M it

biuffdr do pHdR4 tdFfifalfabdaly @bng@hahficn bELRGE Broteinnwéll. 1% PEI
in wash buffer, Packard Bi oSci ence, Meriden, CT) with

S S e b SRS PSSR BB Wi
ti64-200 niY ;ﬂ@ %@Mﬂf/gbghﬂhgld; lr(]iﬂl& ﬂ&g@ volﬁ??k&}f?@d phrfof DA at 4°tc. Compe-
resence o . e. radi gacti vi on er
QN BERFRFRA Y Were peHprped Withadkss aowatreé% pf ﬂ?ﬁ@@é&’é@w> and
BC, Rilbd GFteés@ Bmﬁ?@@ﬁ&r evilubfed GeRB AN icBACcH@rati8Rs (009210,800:8V1). Incu-
dition of 45 of croscint 40 (Canberra Packard

d

%?WI{S“?H‘?P"&FRIH%@IZ%H&&%(} and shaking for 20 nmin.

For functional assays, [Ca2+]i neasurenents were
petHehdRd tasinel@meivh Pednbiaies Qeed fltdddd omeringfilt@t 96thvell white

Br. J. P l...128:13-20 (11999)] . nbi
FETARIeHC i BanCRdEBbrHG BrnpebRIcsobt bl 1 LG YEst puter
PRIEr BB StiORdeN ekidMACT Wigh 4 FiNV-hektaiaRkRr thackitd BiéScience)
0.2M final concentrati on&f [ Caz+] i rre%s enents were .
@éf Pehead tigagsrigtincold P spriatsr HEL indh ot it Aanspecgisdyinding was
e L BEL e PR LR PR, TRE BLdiPeickof B Bter o counted 3
minj on pPaikandBag-conntwhidnopléte sciheldticnompaten detlf @lendvieg correction
BRI OB BT b ] ZRAB Pherand) ana
(ladrpdon2Gind). curves were fitted with a four paraneter

| ogi stic equation

For functional assays, [Ca**]i measurements were performed as described previously by
Porter et al. [Br. J. Pharmacol. 128:13-20 (1999)] on recombinant human mGlu 5a
receptors in HEK-293 cells. The cells were dye loaded using Fluo 4-AM (obtainable by
FLUKA, 0.2uM final concentration). [Ca®*]i measurements were performed using a
fluorometric imaging plate readér (FLIPR, Molecular Devices Corporation, La Jolla, CA,
USA). Antagonist evaluation was performed following a 5 min preincubation with the

test compounds followed by the addition of a submaximal addition of agonist.
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processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutica
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each p gﬁtlcular case. gener al e effective dosage

Foptalg s OgﬁrﬂEﬁﬁ@HF%WQWagﬁhkﬁP%¥¥Hﬁ$on i s between
0. 01-20 ng/ kg/ day, with a dosage of 0.1-10 ng/ kg/day

bei ngs pesfiatededrlfedrmaditaRéntt Bshthind . ndSTEEIRALT or

The dail osage for an adult WO 2004/ 108701
WE?%%#F ReseRiable sty ﬂl*ﬁ]ﬁ%gr?néél therapeitigailgertoxgigient are also an

FHHER bEHRPr¥sehi BFRRIEER a%rc?CeM@pﬂ{%rQQﬁctgﬁYOf such medicaments
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SHRE S REREINGHPE 08 MATe GorNeaURdS affornpide | er pbimsceutically

dBEthB1Y 8s il@iReof 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



Exanple 1 2-Chl oro-4- [
1- (4-fluoro-phenyl)-2-nethyl-1H i m dazol - 4-yl et hynyl ]

WO pooritei7one  2- Chl or o- 4-i odopyridine (1.39 g, 5SPGI/RPWN)/005881
was dissolved in 50 nL dry THF,,This m xture was
evacuat ed and backfilled with &rgon several times to

%\Srggr\l/ %elné)(/\%ggr}]n ﬂ{ﬂg ettcgc?rd?r?gllyltlés%%twe-gfllopﬁ iz ﬁgﬁ&pﬂypﬁreferably

biteeen ¥ pheAG0 plgpspldyne) pal | adi un(11)chloride (170 ng,
0.24 nnDI) were added and the reaction mxture was
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(970 ny, 4.84 nnDI) wer e dﬂdm@fﬂﬂhe reaction m xture
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deSI 6 %1 R uci}}g@'fﬂ@g%b'&) e etﬁg%%g eQ9§(§3 m% 4.84 mmol)

ﬁfefd ddidle®-Phe dedction mixture Was stirred at room temperature for 3 days. The

(ﬁvfﬂl 3\98% gv%?éﬂ%% )Thg r%sb gﬁz ] da @b }n%é‘éléteeag%ﬁ)&%cted three
Yiates W’l@lﬂﬂﬁﬁ dcdtite QODANT amfhe) Thd &amﬁmﬁed oeneicakiraet werdt dofed with
exa

PSR Ry Pultach Bler g ymRRtgief Dol Prodict v Rpgifsby flash
v n2xtbdrupt Iﬂsﬂl@dgépthdhﬁ@ne/ﬁ&ﬁ)fﬁ@de&até?tr?ethﬁémme 1:0:0 -> 10:10:1

glild{cqhn:t}oqrq@dfgy ® dil}ﬁ:d fré%i} n)élﬁéd ethnFace¥ate IT[ﬂe%aszlgeld proXuJ,t was

3bfaltl @ advii-sbEd (mabnid3im) drsohy 4=yl e v )- pyri di ne
(150 ng, 0.69 mmol) was dissolved in 5 nL dinethyl

f or mam de. Pot assi um carbonate (190 ng, 1.37 mmol) and
2-chloro-4-trifluoronethyl - ine (189 ny, 0.66
mﬁ&rdt\lﬁi[li(@ﬂds% ﬁ%yl)hzimeﬂ&?ﬂqlfl—ﬁmd&éﬂtyyleﬂmﬂ Syhridige

at 80C overni The reac xture . pour i nt

The tifle cmpe\m%ﬁ\és éR/lera%Ef%]dZMﬁ%eg] W45 REP AR A dig prce with the
g&?&atrﬁetﬁé@gf gﬂanﬁﬁ&flhomw@t}gzﬁwouamuom _gRéyT J VO -BxhdtRd L 91-
were dried sodiumsuylfate, filtered an
@VH@%@@@@@Z1#%%“éﬂeé%PW%¥%%uct was recrystallized from

di ethyl ether and the desired conpound was obtained as

a white solid (190 ng, 76%ExaMpleBl’ e = 364.1 ( MrH+) .

WD 2004/108701_ PCT/ EP2004/ 0058 {.
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-4-trifluoromethyl-

pyrimidine )

2-Chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-pyridine (150 mg, 0.69 mmol) was
dissolved in 5 mL dimethyl formamide. Potassium carbonate (190 mg, 1.37 mmol) and
2-chloro-4-trifluoromethyl-pyrimidine (189 mg, 0.66 mmol) were added and the
reaction mixture was stirred at 80°C overnight. The reaction mixture was poured into 70
mL water and extracted three times with ethyl acetate (100 mL each). The combined
organic extracts were dried with sodium sulfate, filtered and evaporated. The crude
product was recrystallized from diethyl ether and the desired compound was obtained as
a white solid (190 mg, 76%), MS: m/e = 364.1 (M+H").



-21 Example 4 2- [4-
(2-Chl oro-pyridin-4-ylethynyl)-2-nmethyl-imdazol -
wo 2004f1087pyr azi ne The title conmpound, MS: e =PREBPI04/005881
(MrH+), was prepared in accordapce with the general
met hod of exanple 3 from

2-chl oro-4-( 2- rrethyl-ll—l-lmga;lﬁ} #-ylethynyl)-
pyri di ne and 2-chl oropyrazi ne. éx nple 5 2- [4-
2 24-CR1 @rloropyyriding- Sdeb}nVeYWﬂylbf)hyﬁnndlamM L-yliipreazaie

Ll
0l b VSR S, Bl S EPTBRYos
gérteal mhethogefranmbplatef o2 -olfilosx arpieetdyk Hdnmidazol-4-ylethynyl)-

_ @&ﬂbg 193 % gfoég‘@&g%ﬁel H-i m dazol - 4-yl et hynyl ) -

ne an ['uGro-6-(trifluoronethyl)pyridine.
Exanple 6 3- [4-
(2-Chl oro-pyridin-4-yl et hyrszla)npieiret hyl -i m dazol 1-yl]

| %ié qwﬂ*gﬁug\ﬁg e%?%;he‘fli&trheth ccor 32(?11 I\{Js\n 3is “ﬁ’romethyl'
peddinal net hod of exarrpl e 3 from

ﬁ)??ﬁ? %@ng 'éﬂdg@ E‘%//F r%oﬂp&ﬁig‘* Pfe ey leLh %‘cﬁn)?afccordance with the

Zerehd] ani@halt of exdmpleds ﬁblﬂnm-ehlpfte m(lz)metBylnHﬂhgtﬁdaﬂzol-él—ylethynyl) -

EYTﬁ]Pg%QZ ﬂ?"?}/chg:(%ﬁl}lof}aﬂ ﬂ%’@é’fﬁaln& yl et hynyl ) - pyri di ne

(150 ng, 0.69 nmol) was dissolved in 30 nL
di chl or onet hane. Powder ed FEBdaﬁfp]JéGlr sieves (3 A 200

Tk R sy PR ot R kg ey Fisalnio T Scibido e
'Dwgﬂél C(vmpodm&; bise @h/ta hmaglh(MlnH*y @a6 birpardd i tauc@dirte with the
m L e gfof\?%l'w{? omph eﬁgﬁé'é{}?dﬂetﬁy&{@-ﬂ@l@aﬁl-‘i-Ylethynyl)-

ﬁyﬂldlﬁé@gdgbrcnﬂhgj}o ydided. it e speed plus pad and washed
wth 50 nL dichl oronethane The filtrate was washed

wth 50nl water, dried w t%éram%Tezi um sul fate,
filtered and evapor at ed. wte product was
ptﬂlﬂéﬂoed[bm-ahlaﬁh Eéﬁy@)n@&@ahﬂpm iR bl- L GRtIRRIy]]- yrldme

/ | 00 d
U TR ERO S L U T

@i@mnﬁ 3089, &Gﬁl@td}ﬁ&haﬁe @omlefea rﬁa&ﬂal(sfe%ewm dWmg), 4-
29.2 M+H+)

Qﬁ?@ SUHRE gpmneﬁ Kb RIPNE- h%tprnmolh 4 M%@%E@%J@%@B mg,
024 oY) ik \&lded. Oxygen was bubbled through the reaction mixture for 5 minutes

and stirring was continued at room temperature overnight. The reaction mixture was

" filtered through a dicalite speed plus pad and washed with 50 mL dichloromethane. The
filtrate was washed with 50ml water, dried with magnesium sulfate, filtered and
evaporated. The crude product was purified by flash chromatography on silica gel
(heptane / ethylacetate 100:0 -> 3:2 gradient) and by recrystallization from
diisopropylether. The desired compound was obtained as a white solid (42 mg, 19%),
MS: m/e = 329.2 (M+H™).

Example 8
2-Chloro-4-[1-(3,4-dichloro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine
The title compound, MS: m/e = 363.7 (M+H"), was prepared in accordance with the
general method of example 7 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-

pyridine and 3,4-dichlorobenzene boronic acid.



The title conpound, MS: me = 363.7 (MH+), was

prepared in accordance with the general nethod of
wex@aphssol7 from PCT/EP2004/005881

2-chl oro-4-(2-nethyl -1 Hinmdazg)-4-ylethynyl)-

pyri di ne and 3, 4-di chl or obenzefié¢ boroni ¢ acid. W

2004/ 108701 PCT/ EP2004/-005 Exanpl e 9

2-Chl oro-4- [1- %‘?’&mple%z
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H% fumarate Step 1:
?LB% uor o- phenyl ) - 4-i odo- 2-i sopr opy! - 1Hi mi dazol e
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4-f1 uor hen 2-isopropyl -1H i m dazol - 4-yl et hyny
E’FérﬁPFri‘z&Pﬁ 0 OPEfn%}gateAThe title conpound, M5 me =

8140 212 (Ovlidikd ) 4- wa@ﬂnbmpah@ﬁmLpis@@ﬁmvﬂaﬂeienmmoﬂmﬁethvnvu -pyridine

general nmet hod of exanple B, step 2, from
o-4-trimethyl silanyl ethynyl-pyridine and

Thé d11é l:diﬁp&xrﬂiﬂ 818 ) /e 4= 340002+ HSR Wa@ pYdpaildd-ihataadalce with the
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b EJ(W%@r@bBEMﬂ))-LiZodBEthd dyliH-dazakold aid etybiightion from
-p ri dhne car£on|tr| l.e The title conmpound, MS: nfe

W&%‘Cﬁﬁ“épared in accordance with the
general met hod of exanple 7 from
4-(2-met hyl - 1Hi m dazol - 4- Ek;ﬁhpberml) pyrl di ne- 2-

C ] boﬁllrll‘t}‘?rrlol ?ﬁg’p&ﬁ@;&f %y éﬁ%ﬁﬁ )31 %%flngme 2-carbonitrile
THX fitd h&ﬁs)gu&ﬁ'l\m I'ﬂl‘l/‘ér:' 03, 1 (-M fk’@l iR céokdOndeBith the

48 | b t il |
sinesH b oxagple] Bt Jeah '@”f gt waiaw“lﬁ o pyidine-2-

Barbd Qi aﬂﬁqlﬁuo\ﬁ%&z%esl%bﬁﬁ‘%idn 40 m of dry THF.
This m xture was evacuated and backfi I I ed W th argon

several times to renpve ;{%gen fromt | ution.

4-(2ddethyl- 1Hdpdazol drylgth PF“FWETZF%H ifle L ot t or s
ﬁ:ﬁéﬂl P&né%ﬁz%% b 48 Bnfh1),20. 8 ol ), 4-

net h nyl et hynyI P carbonit r 2
éls t21g>hg_n)11@msp hingpaledipax I%/qh)lorlcieo(d,o(}@, L46 nrh@o @né r1ethy1am1ne
W % 1088 AAB&6r8 A JHARL IR ALHY & MMRTHIRTAR Inikfur Was evdcuated

ol ution of tetrabutylamoni um fluoride (24 ni
aud bagkfilled with srepacererelitopes te semes oxygen from the solution. 4-iodo-2-

methyl-1H-imidazole [Tetrahedron Letters 30(11), 1409 (1989)] (5.0 g, 20.8 mmol), 4~
trimethylsilanylethynyl-pyridine-2-carbonitrile (4.43 g, 22.1 mmol) and copper (I)
iodide (46 mg, 0.24 mmol) were added and the mixture was warmed to 60°C. A 1M

solution of tetrabutylammonium fluoride (24 ml, 24.0 mmol) was added dropwise over a

period of 30 min. After the addition was finished, the reaction mixture was stirred at
60°C for another hour. The solvent was evaporated. The residue was taken up in 200 mL
water and extracted three times with 200 ml of ethyl acetate. The combined organic
extracts were dried with magnesium sulfate, filtered and evaporated. The crude product
was purified by flash chromatography on silica gel (methanol/methylene chloride 5:95).
The desired product was obtained as a light yellow solid (1.06 g, 21%). MS: m/e = 208.9
(M™).

4-Trimethylsilanylethynyl-pyridine-2-carbonitrile



period of 30 mn. After the addition was finished, the

reaction mxture was stirred at 60C for another hour.
wabw44ad70ent was evaporated. The resi due was tBEKERP20P4/005881
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purifi e‘g y flash chromat ography on SI I ca
Hyﬁ‘gb‘t H{}Jioé?@né‘?ﬂed?qf@l@cfﬂé) The desired pr oduct
was obtained as a yellow oil (329 ny, 41%, M5 me =

201. 3 (MH—H) Exanpl e 11 Zg,Ghi& ¢ 4-
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goueiR| Betod of zxmtlw |fmm1cﬂﬂqraz40(2—mmyéﬂ Biyimyidyzol-4-ylethynyl)-

i AndiRofdhidldooiaezane boroni e acid. Exanple

| or o- 4-
[1- (3, 4-difluoro-phenyl)-2-nmethyl -1H i m dazol - 4-yl et hy
nyl] -pyridine The title Isempbabd, M5: me = 330.4
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carbonitrile and 3,4-fluorobenzene boronic acid.

Examplé 14
2-Chloro-4-[1-(3-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine
The title compound, MS: m/e = 312.5 (M+H"), was prepared in accordance with the
general method of example 7 from 2—chloro—4—(Z—methyl-1H-imidazol—4—ylethynyl)—

pyridine and 3-fluorobenzene boronic acid.



Exanple, 13 4- [ 1- (3,4-D flu.oro-phenyl)-2-nethyl-
H i m dazol - 4-yl ethynyl] -pyridine-2-carbonitrile The

wao aokeossonpound, MS: mle = 321.5 (MtH+), was pPEPEPIA4/005881
i n accordance with the general, nethod of exanpl e 7
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2-Chloro-4-[1-(3-chloro-4-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine
The title coinpound, MS: m/e = 347.2 (M+H"), was prepared in accordance with the
general method of example 7 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-

pyridine and 3-chloro-4-fluoro-benzene boronic acid.

Example 20
2-Chloro-4-[1-(4-methyl-phenyl)-2-methyl-1 H—hnidazol—4—ylethyny1]'—pyridine
The title compound, MS: m/e = 308.8 (M+H"), was prepared in accordance with the
general method of example 7 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-

pyridine and 4-methyl-benzene boronic acid.
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1- (3-chl oro-4-fluoro-phenyl)-2-nethyl-1H i m dazol - 4-yl
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The title compound, MS: m/e = 310.4 (M+H"), was prepared in accordance with the
general method of example 3 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2-chloro-4-methyl-pyrimidine.

Example 26
2-[4-(2~Chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-4-methoxy-pyrimidine
The title compound, MS: m/e = 326.5 (M+H"), was prepared in accordance with the
general method of example 3 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2-chloro-4-methoxy-pyrimidine.
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Example 31
4-[1-(6-Chloro-pyridin-3-yl)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine-2-
carbonitrile
The title compound, MS: m/e = 320.0, 322.1 (M+H"), was prepared in accordance with
the general method of example 7 from 4-(2-Methyl-1H-imidazol-4-ylethynyl)-pyridine-

2-carbonitrile and 6-chloro-3-pyridinyl-boronic acid.

Example 32
2-Chloro-4-[1-(6-chloro-pyridin-3-yl)-2-isopropyl- 1H-iﬁ1idazol-4-y1ethynyl] -pyridine
Step 1: 2-Chloro-5-(4-iodo-2-isopropyl-imidazol-1-vi)-pyridine
The title compound, MS: m/e = 348.4 (M+H"), was prepared in accordance with the

general method of example 7 from 5-iodo-2-isopropyl-1H-imidazole and 4~ -

chloropyridine-5-boronic acid.
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product was purified by flash chromatography on silica gel (heptane / ethyl acetate 100:0
-> 1:1 gradient) and the desired product was obtained as a light yellow solid (395 mg,
91%), MS: m/e = 296.2 (M+H").

Step 4: 2-Chloro-4-[1-(6-cyclopropyl-pyridin-3-y1)-2-isopropyl- 1H-imidazol-4-

ylethynyl]-pyridine

The title compound, MS: m/e = 335.6 (M+H+), was prepared in accordance with the
general method of example B, step 2, from 2-cyclopropyl-5-(2-methyl-4-
trimethylsilanylethynyl-imidazol-1-yl)-pyridine and 2-chloro-4-iodo-pyridine.
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The title compound, MS: m/e =377.2 (M+H"), was prepared in accordance with the
general method of example B, step 2, from 2-chloro-4-trimethylsilanylethynyl-pyridine
and 2-(4-lodo-2-methyl-imidazol-1-yl)-6-methyl-4-trifluoromethyl-pyridine.
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1-(4-Fluoro-phenyl)-1H-imidazole-4-carboxvlic acid

Crude 1-(4-fluoro-phenyl)-1H-imidazole-4-carboxylic acid ethyl ester (175 mmol) was
dissolved in 450 mL dioxane and 450 mL 2N sodium hydroxide solution. The reaction
mixture was refluxed for 2h. Charcoal (1 g, Norit SA IT) was added and reflux was
continued for another 20 min. The mixture was filtered hot and washed with 50 mL 2N
sodium hydroxide solution, The filtrate was treated with 550 mL 2N HCl and stirred at
room temperature overnight. The solid material was filtered off and dried at 50°C and 15
mbar. The desired compound was obtained as an off-white solid (28 g, 78%), MS: m/e =
205.1 (M-H).

Step 3:

[1-(4-Fluoro-phenyl)-1H-imidazol-4-yl]-methanol

1-(4-Fluoro-phenyl)- 1H-imidazole-4-carboxylic acid (18 g, 87 mmol) was dissolved in
90 mL dry THF. Borane tetrahydrofuran complex (174 mL, 1M in THF, 174 mmol) was

added dropwise. The reaction was refluxed for 2h and stirred at room temperature

overnight. The reaction mixture was cooled to 0°C and 100 mL methanol were added
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reaction mxture was refluxed;dor 2h. Charcoal (1 g,

Norit SA Il) was added and ref?ux was continued for

S04 TR TPECSLALE 13 BEt ot o
#14 refluxet fapgh theatastdoninintss Wantheanoplell tadif atd F20gdl &N sodium
FRRPLHETRERG HEE QBT Blihye, TRESAR Rl it M and dried a
YEECiandd 5cuirayolindesied obtpometivasotdained gs awhitesadid| (13l g, 78%), MS:
%;%jgg?ég%}?hws me = 205.1 (MH). Step 3: L

enyl)-1Hi m dazol -4-yl | -nethanol
1-(4- Fl uoro-phenyl)-1Him dazol e-4-carboxylic acid (18
Yer 87 mol) was dissolved in 90 niL dry THF. Borane
)

1oLyl a0 SOTLER SAFF T p LI ATHE T4 omnL )

Hnt-Blubro-phiergl)- Hidomidaznbé ryal- methanol(@B i Gh muTely was dissolved 65
: i xt

S s 3 s R B0 nd R Bt o Mgi R 182 2. 81

ahnapiviveie added The lreastios nmvigtuee weaporedtat d>°Clovermight ahdepoured into

' Q fl el h.

il IR, R e B %) ]t Bns Y SR 1 60ut5 200 mL

@ishs Gihie yombined ooganiteextioktstwaadriet withdugdeduopulfse, filfdnel and

STl T Pl 0o

(soéthgdefdomde /7BethandiO8:2)rmhd the dQFe@ cqivipbind wit @jpaided as a light

4- (t er. 0 . _ _

il (T LOOPAAYE B35 AR M. Y5242 BRYGRS PER m

id |

I 1?22- EI uor o- phenyl ) - 1H i m dazol - 4-yl ] - net hanol (13 g,

=5 mmol ) was di ssolved 65 nL DVF. Imidazole (11 g,
462 trboty)-diamdhl ail anyldyoydthiyliva t (@yfluce bipbeeg ) -L anethill PH2imidazole

A R oot P oD S azole (182 ¢

582 ﬁfmoﬂ"wles diguobedsn Bb%igi dﬁ@ﬁfﬁﬁiﬂcﬁ@i_?%ﬁ tbh78€. tnl- Basyl lithium
.acet at : . .

R AR Bt eyl SR B8 Lt AUERICST e gnixure was

FradnieRingoitoand°C aeppar-abetfor Tomif hadithepcodldd bgatA $o —78°C.

RARERY B0 Fir L8 oD ARG C TR s e RactGm e wes slowly

ﬁﬂmmpjtowaanﬂbmgbﬁﬁﬂ‘e and3titred bt roobf t‘églg)efﬂtﬁre(&@rrﬂght. The solvent

969, NS e = .291.2 = 249.1 (Mter
Wikt F‘B‘?m"é@gp}h@ieﬂ

ue was t(ai\é:r?tg )1r'1 3(\)/(\)‘é mL water and extracte(s three times with
ethyl acetate (200 mL each). The combined organic extracts were dried with magnesium
sulfate, filtered and evaporated. The crude product was purified by column
chromatography on silica gel (cyclohexane / ethyl acetate 50:50 -> 20:80 gradient) and
the desired compound was obtained as an orange oil (14.7 g, 77%), MS: m/e = 321.1
(M+H™.

Step 6:
[1-(4-Fluoro-phenyl)-2-methyl-1H-imidazol-4-yl]-methanol

4-(tert-Butyl-dimethyl-silanyloxymethyl)-1-(4~fluoro-phenyl)-2-methyl-1H-imidazole
(14.7 g, 45.7 mmol) was dissolved in 200 mL THF. Tetrabutyl ammoniumfluoride (91

mL, IM in THF, 91 mmol) was added and the reaction mixture was stirred at room



4- (tert-Butyl-dinethyl-silanyl oxynmethyl) - | -

(4-fluoro-phenyl) -2-nethyl- | Himdazole
wa2qouaod7oBut yl - di met hyl - si | anyl oxynet hyl ) - 1- ( 4P€T/8P2004/05881

henyl ) - 1Hi m dazole (18.2 g, 9.2 mmol ) was dissol ved

in 600 nL dry THF and cooled t0 -78C. n- Butyl lithium

téfﬁgeéttﬁb ovéltﬁ%% 'T@leQSf@IQte&NaSSe%aéorml i‘hé"ﬁ?ﬁdgg%gtaken 5%&1 200 mL

eaction m xXtur
gtandtextr%*@i thoee tiones withrethyl hestate 90l eaphi) il heo:onﬂﬁr@d organic

é{ﬁg&ﬁte&%ﬂ%d%th gkﬁ’)esl‘lu]rn §ul?'qp liﬂteyggsana%ggpq)rg{eg pfﬂe c?ude product

Feaction mxt
wagnpepeaded io 1aAdnlsethyt adtatd, ﬁttexcemané dptedﬂhﬁr@smmqmmmd was
r |d taken up
g e 8 (R h e MR AP T 1™ ey
acetate (200 nL each). The conblned organi c extracts
@@; dried with magnesium sulfate, filtered and
aporated. The crude product was purified by colum

mmmmmmmmﬁl@ewwbmm / ethyl '
ont e e e Rl A G R 5 ) v

d&ﬁolv%m:Z BE]ndthyléMd:MdeéSﬁ\@gﬁn (IV) oxid (26.8 g, 278 mmol) was added
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ﬁ-lfbfed(thf(fligh@r dieaﬂlheswled pl-uﬁ -pﬁ'éhh]& k\fgsoﬂgﬂhmm HHZIﬁHtEyleI(e]dhl(ﬂ"lde The
nL T t
SRR G T OBl ST A P TROTIE N st b g p Qe Yolid (587

ga@@ebil\dsrdn/teh:ezasendﬂ%ﬁ)m xture was stirred at room WO
2004/ 108701 PCT/ EP2004/ 005881 -31 tenperature
overni ght. The solvent was evaporated. The residue was
_Jgggn up in 200 nL water and extracted three tinmes

, The conbi ned organic

'=-‘2Ifate filtered

(agmamﬁambqirsplyl) Eh@splfo?df‘acﬂf @gh&myclj e%&s(thﬂng_I?_ ﬁﬂdgﬁnbn was
acet Iltere an rie e Sire

g}&%ﬁiwdf%gh@ﬁ% d@tassium m)w@t%?? §18 0% meQB ded. A

sMﬁhofﬂoe 1:(4&%;&@(%;*1& )vaé‘ﬂi?plﬂrlmﬁazole -4-~carbaldehyde (5.77 g, 45

nat@gﬁ 1800 (ﬁh equanél%vaggadec{ dr%)gl-\«\&sg]ag 1%20(1)11. ‘?e:nffpe(r:a?urlpea'lfﬂe réaction

n[nsm(ré wEé Mﬁf&l— eah}@csml t)sm eﬂmiﬂa )()lverlakghlt ”F}Q%é%nt“wé/é e]val&ﬁﬁféﬁ”l‘he

34. 2.
fﬁ%éwaéﬁ@eempdﬁ 138 mwﬁtja ﬁn% P'&??fég%v rqe'zgmé V@th oty acetate (150

nmr@ach) W casli@tkd Aashit BRrd @Al AReMiwihbbei iR Sulftd, fiftedd and
roomtenperature for 3 The suspensi on was

P a e hetr B o d U e T el B Sah e mateg e ofedice el

(Mépthnel/ dihyTatdive QD@OCNOOFOO??adJﬂ? anBHMRALS] ¥BhSound was obtained
eva orat ed and onpouq) was obtalned as a

eé%l}dr@ 8(1@ §7%), MS: m/e = 200.1 (M

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

HN/ \/N



g, 83%, Ms: me 205.1 (MtH+). Step 8: 4-Ethynyl- | -
(4-fluoro-phenyl) -2-nethyl- | Himdazole
W@ 100Di18870t 2- 0X0- propyl ) - phosphoni ¢ aci d di net hpdT/BB1004/005881
(6.51 g, 33.9 mml) was di SS%J ved in 100 nL net hanol .
Pot assi um car bonate (7.81 g, @ 5 mol) was added. A
tion of

- fl uor o- phenyl ) - 2- net hyl - 1H i mi dazol e- 4- car bal dehy
b@ﬂ@&&xﬂ_ﬁﬁmmm_mml met hanol was added
S& a
23/{&@%3 —1o§é Pg?gmeé%rﬁghperg’t e 1W3§/ersn°% £ ZQQ‘Ie so ve ]t:and 17.
5vab tlaathpknmtmdl’ hisinéxturesgd schuacuaesl dndlbamﬁ]kemmthl;ﬁ@omveral times

d
P3G ov o b e SIS TR R (Y i T8 bmol) and
ws(tm@whphoqﬂnma)palhdhﬁza(ﬁﬁchlbnﬂé ér. Edg art® mevdpeeratadded and the

cru f fied b sh. chr t
iR e U R ab R B Bobpn R G H 2 125
mgmat)i axdttyinetiyldllcegleh (€08 goifmmnthl Wwasrealted. e reasion mixture

Wi ﬁ%ﬁi OJBII d rr$ %m8p]éra9ﬁreGOZf%@digh'\{thgsio?veﬁt %930 év%lpgr'\a/lbcgd The residue was
tﬂ<e(ﬁhi PinG08-nfl2waret yd extHctedi tﬁﬁ%mimémtlﬁéthyll’ayét)lte@f)ﬂ) gilnech).

N.HN N WD.2004/ 10870 P2004/.0058 2- .St
T coRughesl sHapic PRI E SFiP G PRt ey Rt iered hEP
eﬂaﬁthﬁﬂﬂ?ﬂedrﬁd@p@ﬁﬁtﬂkﬂ@u&fﬁ@d@ @hro#datBgaply dn Widisa eI

G bR e s S st M s Qdy §ght hrown

seid Sulids(@u @) a1 0004 )1Bhis phd¥erid MRy @ sadaydiedutah @ e purification for the
?Jg tion. Triphenyl phosphine (329 ng, 1.25 nmol) and
‘%ﬂ?l phenyl phosphi ne) pal | adi un(11) chloride (1.47 g,
2.09 mmol ) were added and the reaction m xture was
Sedd Z:red at roomterrperat ure for I h. Copper(l)iodide

ngy .2 E @ngirf ﬁ %lSI l}él acetylen (6.28
S O X €mi xture was

seitfoneld E%Mbgﬁmtflﬁﬁﬂg’lsﬂbﬂﬂahswﬁrmﬂh{e (8Phg goﬁbMe nbo%@s
or e S| e
GG 56 PR Belor) e SO E AEehe S4B Eithesis:

ML, SThRyaQEPhMeds 1B31992681C682) etCdissoWed én d5 ddMI THIE and 20
mulfate filtered ang ated. The crude
rﬁ BER ISTOREYTE 43S BUACEHES AR B@%@Fﬁ? aggqn; seyergidpmes to

remove oxygen from the solution.

Solution 2: Triphenylphosphine (223 mg, 0.85 mmol), bis(triphenylphosphine)-
palladium(ﬂ)chloride (1.79 g, 2.55 mmol), copper(I)iodide (81 mg, 0.43 mmol) and
triethyl amine (8.87 mL, 64 mmol) were dissolved in 75 mL dry THF. This mixture was
also evacuated and backfilled with argon several times to remove oxygen from the

solution

Solution 2 was heated to 40°C and solution 1 was added dropwise. The reaction mixture
was heated to 60°C and tetrabutylammonium fluoride solution (1M in THF, 55 mL, 55
mmol) was added dropwise during 45 min. The reaction was than stirred at room
temperature overnight. The solvent was evaporated. The residue was taken up in 200 mL
water and extracted three times with ethyl acetate (200 mL each). The combined organic
extracts were dried with magnesium sulfate, filtered and evaporated. The crude product

was purified by chromatography on silica gel (methylene chloride/methanol 95:5) and



(cycl ohexane/ et hyl

was obtained as a |ight brown

wOo-1@3%p870iThi s mat eri al
purification for the
(2-nethyl -1 H i mdazol -

acetate 80: 20).

The desired product
sem solid (10 g,

was used w thout any f uPCTIEP2004/005881
next step. Step 2: 2-Chloro-4-

‘4 _ylethynyl)-pyridine Solution

e%h;h

rlsc t;agilécpfr&gg% 131%7& ng icthyl Abﬂr@é%lf)e%ﬂggét% 118 BsBed

Hod@@rom@oh@ﬂm aﬂarhghhb@avmoéd@ 89 2431&)) 64 ol ,
synthesis: MD. diff, S .G Pyne, Synthesis 1994,

- 681-682) were drssolved inE%ﬁngCpry THF and 20 niL
gk% DMF. This mixture was evacuated and backfilled

orarZjaifluwsemetdiyl-pymmédine renove oxygen fromthe

solution. Solution 2: Triphenyl phosphine (223 ng, 0.85
mmol ), bis(triphenyl phosphi ne)- palladium(ll) chloride
(1.79 g, 2.55 mml), copper(jl)iodide (81 ng, O0.43
nmol ) and triethyl am ne ~87 nL, 64 nmmol) were

di ssolved in 75 nL dry THR Thils m xture was al so
evacuated and backfilled Wi th iargon several tines to
I 0 C@olut|on 2 was heat ed
The reaction

renmove oxygen fromthe so
to 40C and solution 1 was added dropwi se.
m xture was heated to 60C, and tetrabutyl ammoni um
‘Thisiosrhpeursbivastpreparéd Adordifigito S.3houwd, A.J5Saggiorhb,)E.MaNodiff, /. Org.
@f} ﬂ g{ggw%@g during 45 mn. The reaction was than

T8 m t enperature overnight. The sol vent was
evaporated. The residue was taken up in 200 nL water

Rraparetidn efcthe ghithiweutcahesmpbditiomst hy|

acetate (200 nL

each) .
magnesi um sul fat e,
pr oduct

(met hyl ene chl ori de/ net hanol
- 33 recExshplelli zed froma m xture

PCT/ EP2004/ 005881

of met hyl ene chl ori de and ethyl

B SRRl e fers M LB Srribip o v

The conbi ned organic
filtered and evaporated. The crude
was purified by chromatography on silica ge

extracts were dried with

95:5) and WO 2004/ 108701

The desired

Rl ne

acet ate.

Cl N ~NCF3 This compound was prepared according to

S. Inoue, A J. Saggiono, E. A Nodiff, J. Og. mg/Tablet
Active ingredient 100
Powdered. lactose 95
White corn starch 35
Polyvinylpyrrolidone 8
Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250

Example IT

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

mg/Tablet

Active ingredient 200
Powdered. lactose 100
White corn starch 64
12

Polyvinylpyrrolidone



Chein. 1961, 26, 4504. Preparation of the
phar maceuti cal conpositions: Exanple | Tablets of the
wo edokood7ng conposition are produced in a convePtT/BPzID4/005881
manner: t ng/ Table Active ingigedient 100 Powdered.
| actose 95 White corn starch 35 Pol yvinyl pyrrolidone
Ba cMBoSAh gﬁytgﬁhhyl starch 10 Magnesium stearate 2 5
Tabl et "'wei ght 250 Exanple Il Tablets of the foIIovvl ng
Magqrsiwin $teFater e produced in a conventional manner:
JQ\\%@% Active ingredient 200 Powdered. |actosgyg
100 te corn starch 64 Pol yvinyl pyrrolidone 12“%@
2004/ 108701 PCT/ EP2004/ 005881 -34 Na
car boxymet hyl starch 20 Magnesium stearate 4 Tabl et
wei ght 400 Exanple Il Capg f the foll ow ng
conposi tion are produced: mﬁ’ﬁ%‘gg Active
ingredient 50 Crystalline. |actose 60
M cr deappylea pf thedolkaring compogtion Felproduced:

mg/Capsule
Active ingredient 50
Crystalline. lactose 60
Microcrystalline cellulose 34
Talc | 5
Magnesium stearate 1
Capsule fill weight 150

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

gelatine capsules of suitable size.



Magnesi um stearate 1 Capsule fill weight 150 The

active ingredient having a suitable particle size, the
wa@eoostied7bi ne | act ose and the m crocrystalli nePCT/EP2004/005881

cel l ul ose are honbgeneously myed wth one anot her,

sieved and thereafter talc and nagnesi um stearate are

@gmexed. The final mxture is filled into hard

gel'ati ne capsul es of suitable size. WO 2004/ 108701

PCT/ EP2004/ 005881 -35- Clains 1. A conpound of the

general formula R wherein R signifies

haI&geﬁCBFWBVEgSfﬂm§§n§@bﬁ¥$¥@% | ower al kyl; R3

signifies aryl or heteroaryl, which are optlonally

substituted by one, two or three spibsti tuents,

sel ected fromthe group consisting pf hal ogen, | ower

al kyl, cycloal kyl, |ower alkyl-h n, cyano, | ower

al koxy, NR R' or by 1-norpholiny]

1-pyrrolidinyl, optional

or by piperidinyl, opt}

(CH2) 0, I OR, or by 1,1-dkp -t hi onor phol i nyl or by

pi perazi nyl, optionallyssubstituted by | ower al kyl or

(CH2) o, 1- cycl oal kyl ; Ris hydr ogen, | ower al kyl or

(CH2) 0, 1-cycloalkyl; R, R' are independently from

vdsedin ot her hydrogen, | oner al kyl, (CH2)0,1- cycl oal kyl

or (CH2),,0OR, nis 1 or 2; R4 is hydrogen, C(OH,

]§gaé%§ﬂﬂ§£ Onm}g ﬂ%nhydrogen OH, C-C6-al kyl or

cyc a

ed by (CH2)o, 1 OR
substituted by

R* signifies lower alkyl;

R’  signifies aryl or heteroaryl, which are optionally substituted by one, two or
three subsﬁtuents, selected from the group consisting of halogen, lower alkyl,
cycloalkyl, lower
alkyl-halogen, cyano, lower alkoxy, NR'R” or by
1-morpholinyl, or by
1-pyrrolidinyl, optionally substituted by (CH,)10R, or by
piperidinyl, optionally substituted by (CH,)o,;OR, or by
1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by lower alkyl or (CHy)q 1-cycloalkyl;

R is hydrogen, lower alkyl or (CHj)o,1-cycloalkyl; |

R’, R” are independently from each other hydrogen, lower alkyl, (CH,)q,1-
cycloalkyl or (CH,),OR;

nislor?2;

R*  ishydrogen, C(O)H, CH2R5 wherein R’ is hydrogen, OH, C;-Cg-alkyl or C3-Cj,-

cycloalkyl,

as well as pharmaceutically acceptable salts thereof.



as well as pharmaceutically acceptable salts thereof.
WD 2004/ 108701 PCT/ EP2004/ 005881 -36 2. A conpound
waewanoiing to claiml1 of the general fornula |PCT/RE200M005881

R\

A N-R 3/ wherein R signifies halogen; R2

signifies |lower alkyl; R3 S|gn|f|es aryl or

het eroaryl, which are optionally substituted by one,
two or three substituents, selected fromthe group
congi sthicngpofintakcogding th dwien 1 af i genkrhrmula [A

al kyl - hal ogen, cyano, NR R' or by 1-norpholinyl, or by

1-pyrrolidinyl, optionally substi
or by piperidinyl, optionally
(CH2) 0,1 OR or by 1,1-dioxo-thi

uted by (CH2)0,10R
substituted by
@hol i nyl or by

pi perazinyl, optlonally substituted] by | ower alkyl or

(CH2)o,i-cycloalkyl; . Ris h
(C%Q)o,l-cycloalkylﬁ#%fﬁ

- each other hydrogen, we
or (CH2)"OR, nis 1 ory

0 , lower al kyl or
Are i ndependently from
al kyl, (CH2)o,I|- cycl oal kyl
as wel | as phar maceuti cal |y

acceptabl e salts ther%of 3. A conpound of fornula I
in accordance with claiml1, wherein Rl is chloro or

wWhdsg@ro. 4. A conmpound of formula | in accordance with
claim 3, mherein R3 is wunsubstituted or substituted
eteroa nd the substitution is selected from

Iuéﬁ%ﬂ OZ&id | ower al kyl. 5. A conpound of fornula

in accordance with claim4, wherein the conpounds

Eff e signifies lower alkyl;

R3

signifies aryl or heteroaryl, which are optionally substituted by one, two or

three substituents, selected from the group consisting of halogen, lower alkyl, lower
alkyl-halogen, cyano, NR’R” or by

1-morpholinyl, or by

1-pyrrolidinyl, optionally substituted by (CH3)o,10R, or by piperidinyl, optionally
substituted by (CH3),,1OR, or by

1,1-dioxo-thiomorpholinyl or by

piperazinyl, optionally substituted by lower alkyl or (CH,)o,1- cycloalkyl

R is hydrogen, lower alkyl or (CHy)o,1-cycloalkyl;

R’, R” are independently from each other hydrogen, lower alkyl, (CH;)o,1-
cycloalkyl or (CH;),OR;

nislor2;

as well as pharmaceutically acceptable salts thereof.

3. A compound of formula I in accordance with claim 1, wherein R' is chloro or

fluoro.

4. A compound of formula I in accordance with claim 3, wherein R’ is

unsubstituted or substituted heteroaryl and the substitution is selected from fluoro, CFs
and lower alkyl.

are

5. A compound of formula I in accordance with claim 4, wherein the compounds



WD 2004/ 108701 PCT/ EP2004/ 005881 - 37 2- [4-
(2-chl oro-pyridin-4-ylethynyl)-2-nethyl-imdazol-1-yl]
wo Zeounog7buor omet hyl - . pyri m di ne, 2- [4- PCT/EP2004/005881
(2-chloro-pyridin-4-ylethynyl)s2-methyl-imdazol-I|-yl]
- pyrazine, 2- [4- :
A-paenlar G- I v V151 M- E8F Q) ro e dtdyl-
T e e e e L
.IE[SEUJ(‘@J%I or o- pyri di n-4-yl et hynyl ) - 2- et hyl -i m dazol - 1-
(2 _ il A= Fy 11 .
YL (2 Rl AR D Aenclioimideagl 1 yll pyeezing. | |
3-]4-(2<hlore-pisd s oiehynyhyd-methyl-weidazol-1-gl] -6-trifluoromethyl-
I(ygfﬂ@,or 0- pyri di n-4-yl et hynyl ) -2-net hyl -i m dazol yl -1-y -
I £4 -6-nmethyl-4- trifluoronethyl -pyridine or 2-
I-H-(2<Werergrigip-talabynyht e mefhyyipidazotel-yilt5-lnortapoiding
o P BT 2 oo L BRI 31 b Bty
Byuissidinait ed by one or nore hal ogen. 7. A conpound of
-PL il L ear M | e MehHEk! 4-
2; gz%p (3! u'(ﬂﬂhddsro £ fac)gf}gfrgr_l)‘ﬁ@ &.Fetﬁl/laihﬂhe@zoly){“l%%r}néﬁﬁl 4
triflagrdmetbylopyidingd) - 2- met hyl - 1H i mi dazol - 4-yl et hynyl |

2P Sy i aostmy s eyt et B s g icpe
-ylethynyl] -pyridine, 2-Chloro-4- [1-

( 3, i -0 -2- t - . . . 3.

i oS G £ R e ec ch dgim, whepeip Riigan
spBstiuthdiiyuoremrpheneyialog).5- di net hyl -

| Himdazol -4-yl ethynyl] -pyridine, or 2-Chloro-4- |

1- (4-fluoro-phenyl)-2,5-dinethyl -

| H i FriAdanop ouhrdydfdotmyudy I o quyoiddnoewith 8aind6pwberesstht eompounds
aggepari ng a conpound of fornmula | as defined in clains

to 7, which process conprises reacting (a) a
% dnpotdd 16f-huroiphanyl)-2 Rodthil- 1) -infR1dAdINA-yRthynyl | -pyridine,

2-fluoro-4-[1-(4-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine,
2-Chloro-4-[1-(3,5-difluoro-phenyl)-2-methyl- 1H-imidazol-4-ylethynyl]-pyridine,
2-Chloro-4-[1-(3,5-difluoro-phenyl)-2,5-dimethyl- 1H-imidazol-4-~ylethynyl] -pyridine,
or

2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl]-pyridine.

8. A process for preparing a compound of formula I as defined in claims 1 to 7,
which process comprises reacting

(a) a compound of formula II

R
B
Za Il
Rz\(/N 7 o
HN/4
R

wherein R, R? and R* have the meanings as defined in claim 1,

with a compound of formula III



wherein R, R2 and R4 have the neanings as defined in
claiml1l, wth a conpound of fornmula Il WD
wWQoNna08i701 PCT/ EP2004/ 005881 -38 R3-Z (I 11)PCTARI004/005881
R3 has the neanings as definedsdn claiml and Z is
hal ogen or B(OH)2; or reacting (b) a conmpound of
formula IV Rz (1\3.7R3N R4 wherein R2, R3 and R4 have iy
the nmeani n%fp as defined in claiml1, wth a conpound
Wrereigrnhas the meaningsves defiaaghiachim 1Rmdnhais halngemen RO
&Sreflgfdsned in claim1 and. X is hal ogen; or reacting
(c) a gorrpound of formula VI RaN hal ,N(VI) R3 R4
wher @) g crmporad afprRalde t he meani ngs as defined in
claim1 and hal is halogen, wth a conpound of
formula VII RL \N Y - (M) wherein Rl has the
meani ng as defin [ 1NG m1, and Y is trinmethylsilyl
or hydrogen, and if dgésired, converting the conpounds (IV)
obt ai ned i nto pharp®cewtjcally acceptable acid
addition salts. 9.FRA pr%cess for preparing a conpound
of formula | as defined in claims 1 to 7, which

WhQERTT, RO R5BSve the meanings as defined in claim 1,

with a compound of formula V

R1

Y : (V)

X =

wherein R' has the meanings as defined in claim 1 and X is halogen;
or reacting

(c) a compound of formula VI

RZ\(/N / hal
N (VI)
R® R*
wherein R?, R® and R* have the meanings as defined in claim 1 and hal is halogen,

with a compound of formula VII

Y : (VID)

wherein R' has the meaning as defined in claim 1, and Y is trimethylsilyl or hydrogen,
and if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

9. A process for preparing a compound of formula I as defined in claims 1 to 7,

which process comprises:

a) reacting a compound of formula



a) reacting a conpound of fornula WO 2004/ 108701

PCT/ EP2004/005881 -39 RLN R2 N/ / Il NH wtha
wa@eovpacstol of formula R3Z 111 wherein R3 has t hBCT/EP2004/005881

meani ngs as defined above and_%yis hal ogen or B(CH) 2,

to a conmpound of formula RL / N R2~ N R 3/ N wherein

R, R2 and R3 are as descri bed aboveR1and hal is

preferably chloro or fluoro, or b) feacting a

conpound of formula R~7 7 [/ IV W th a conpound

of forrula R ~N | V to a conpound]jof formula WO

2004/ 108701 PCT/ EP2004}42005§]81 i z R/N
\(/ I
\
H
with a compound of formula R’Z 11

wherein R; has the meanings as defined above and Z is halogen or B(OH),,

to a compound of formula

R
~ N
x
RZ. N FZ
\(/ IA
N/

3/

wherein R, R? and R? are as described above and hal is preferably chloro or fluoro,

or

b) reacting a compound of formula

R? N 4

/
R3

| with a compound of formula

R1

B
/
| AV

to a compound of formula



N R R wherein R, R2 and R3 are as descri bed above,
and if desired, when R4 is other than hydrogen, c)

WO e@at1d87g1 t he conpound of fornmula A with a coP@GDERPZN0©605881
formula: R4Hal VI to a conpoupd of formula Rk N R~ N
YN/ ~1 NRs R4 wherein R, R2, R3 and R4 are as
described above, and if desired, copverting the
conmpounds obt ai ned into pharmaceutigcally acceptabl e
acid addition salts. 10. A nedic cont ai ni ng one
or nore conpounds as clained in a dne of claims |
to 7 and pharnmaceutically acce exci pients for
the treatnment and pr f n3d uR5 ngcept or
nmedi at ed di sorders. 11. di canment according to
claim 10 for the treatneﬂf and prevention of acute
and/ or chroni c neurol ogrcal disorders, in particul ar
anxiety, or for the treatnent of chronic and acute
pai Nyhddin A, ROMIORMAe hild@ectlpddidioese andt h any one of
claims 1 to 7 as well as its pharmaceutically
acceptable salt_for _use in the treatnent or prevention
of  cit denisd NN Sp 6eR HFQYIEREFNEP2004/ 005881 - 4]

13. The use of a compound in accordance with any one
of chairemtihg tie Hngoundldf fasmild FA witharcrepeuni offdryuula:
acceptable salt for the manufacture of nedi canents for
the treatment and prevention oR*HaBMIRS recept or
medi at ed di sorders. 14. The use according to claim12
for the manufactuyre qf medi canents for the treatnent
and rEPRTEHE Gfor lﬁ?e and/ or chroni c neurol ogi cal

di sorders, in particular anxiety, or for the

treatnment of chronic and acute pain. R
ZNN
N
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Rs/ R?

wherein R%, R%, R® and R* are as described above, and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition

salts.

10. A medicament containing one or more compounds as claimed in any one of
claims 1 to 7 and pharmaceutically acceptable excipients for the treatment and

prevention of mGluR5 receptor mediated disorders.

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

chronic and acute pain.

12. A compound in accordance with any one of claims 1 to 7 as well as its

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



15. The invention as herei nbefore descri bed.
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13. The use of a compound in accordance with any one of claims 1 to 7 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment

and prevention of mGluR5 receptor mediated disorders.

14. The use according to claim 12 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.

15. The invention as hereinbefore described.
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