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WD 2004/ 080998 PCT/ EP2004/ 002276 -1
I m dazol -4-yl -et hynyl - pyri di ne derivatives The present

WORpe4e50808 rel ates to novel i m dazol e derivati PET/EPR@4/002276

processes for their produc- tion, their use as

phar maceuticals and to pharnmaceutical conpositions
conprising them More particularly the present
invention provides in a first aspect novel 4-[I|-aryl
and 1 5

het eroaryl -i m dazol - 4-yl et hynyl ] - 2- al kyl - pyri di ne
derivatives as well as pharnaceutically accept abl e

sal ts thereof d [t|§u arI esept i nvention
prOV|des a conpouﬁ%LgéL#Urné¥%x¥Eﬂﬁfﬁgégwﬁ*“mhere|n to
R is C-C6alkyl; R2 is C-Co6al kyl or

C3-ClchcIoaIIc:I; R3 is aryl or heteroaryl, wherein
the aryl or heteroaryl is unsubstituted or substituted

{
O}'ﬁ@&nt %‘f@nctg(g ﬁ'i&%%ﬁﬁ’ef %ﬂ#ﬁ(ﬂ ﬁe%@mggs FO%JOE%Q%S g%retrl}eir produc-
&R 7§ Ph@;mg@ﬁm aghd m@mac@@w@mmmnkwmpmng them.
15 Cllhet erocycl oal kyl, C1-C6al kyl am no,
Cﬂ{og agéaﬂi‘rw ﬁ%?&ent%ve%@ Q&X@éylﬂg'ﬁr{t%ypect novel 4-[1-aryl and 1-

) Cl- | am no, -

H@ﬁq?ql f'/ﬁrﬂ]@la%ﬂitﬁ ﬂ?@ﬁ@‘)’l “aﬁ*&(Yl‘RﬂfldEle leyivasiyenas V@l@ﬁﬁh@mnaceutmaﬂy

g&gﬁ§]¥@ 5%355 i s hydrogen, OH, Cl-C6al kyl or C3-

12cycl oal ky I n one enbodi ment the present invention
provi des a conpound of formula |* WO 2004/ 080998
Pdvyearrouamiohe peesentinyenijop providesya copporad offrspuiinl R
signifies lower alkyl; RZ signifies lower alkyl; 5 R3
signifies aryl or heteroaryl, gptlonally substltuted
preferably by one, two or threa substituents,

sel ected fromthe group consistipg of hal ogen, | ower

al kyl , lower alkyl- halogen df cyano; as well as to
pharmaceutical |l y accept abl S thereof. It has now (1)
surprisingly beengrtg
formula | are netab

wherein

R' is Cl—Csalkyl;

R? is C,-Cealkyl or Cs-Cyacycloalkyl;

R® is aryl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or substituted by
one, two or three substituents selected from halogen, C,-Cesalkyl, S-C;-Csalkyl, C,-
Csalkyl-halogen, C;-Cgalkoxy, halogen-C,-Cgalkoxy, Cs-Cjacycloalkyl, Cy-
Cyiheterocycloalkyl, Cyi-Cgalkylamino, di-Cy~Cgalkylamino, C,~Cgalkoxyamino, (C;-
Cealkoxy)C;-Cgalkylamino, Cs-Cipcycloalkylamino, benzylamino and cyano; and

R* is hydrogen, C(O)H or CH,R® wherein R’ is hydrogen, OH, C;-Csalkyl or Cs-
Ciocycloalkyl.

In one embodiment the present invention provides a compound of formula I*




1o tropic glutamate receptor 5 antagoni sts. Conpounds

of formula | are distinguished by having val uable

wo b@nagees | ¢ properties. They can be used i n tFEr/EP2004/002276
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treatnment or prevention of R5 receptor nedi ated
di sorders: In the central nervdus.system (CNS) the
transm ssion of stinuli takes place by the inter-
action of a neurotransmtter, ich is sent out by a
neuron, w th a neuroreceptor. G utamate is the

maj or excitatory- neurotransnj r in the brain and
plays a unique role in a of central nervous (I*)
system (CNS) functd ofs, gl ut anat e- dependent
stinmulus receptorstar@ divided into two main groups.
The first main group—hanely the ionotropic

receptors, forns IR°gand-controlled ion channels. The
net abotropi c glutamate receptors (nd uR) belong to
ttergacond main group and, furthernore, belong to the
f gm l%ﬁf G %ﬁc}’ﬁ;mei n coupl ed receptors. At present,
ét gHfte BT yenbers of these md uR are known and
qf* @Q@gﬁsﬁgﬁﬁaﬁygn have sub-types. According to their

sgquence honol ogy, signal transduction nechapi snms and
g orfieayiies aTvd et h@%mowlat%@@albi %’??ﬁuﬁ‘léf@eb’feé?féblﬁ 1 OB two or three

sub-sdhalaeds, s0tQed b:88H8 YRuG r&ﬂﬁ%@dﬁ%&b@@n,meﬂﬁﬂ%&r alkyl-
bel gng to group I, mdu and mdu bel ong to group

I 8°28T AEBPBIRA, @ uR6, nE uR7 and nd uR8 belong to

G QW o 1 phabh:GaAdEIRaABhAOLI B! ut amat e receptors
beIongLnQPto the first dgroup can be used for the

treatnment or prevention _of acute and/or chronic

riébrsoryrerisiagh beadpyng e tisconp peds P goys formula I are mefabo-
SI%:: I1§§%Mt9%gﬁ§r 5 ai_:f{rar-g% &Q.Oédrﬁ%oﬁﬂs l,@BS¥aula I are distingnished by

_ hreni a, "Al zhel r'_ls di sease, cognitive .
diszogcelusblarierrpaie proprstisse T hey, caadewstd ingbe Enpigring oapsvention of
AaEhERPRLB 0 Chlikrel hRBLGALE [ ndications in this _
connection are restricted brain function caused by by-
pass operations or transg;l ants, poor blood supply to .
tirehereitial nepewaysten@NN e rasmikkemo b @place by the inter-
NYRGX IbRa ﬁ%&%&%ﬁ@{% QIRANES Yent GRE B AGeRohERtth @MBuroreceptor.
hypogl'ycaem a. Further treatable ’indications are
i schem a, Huntington's chorea, anyotrophic, |ateral

Selganeat i thevmajor exciiekasmitricarciwnsaitepyn fabsaingpd plays a unique role in

iz{l&.baEfe. EstceheilinRRRal %tebrﬁ ARG RATHE Ql%%a?@d%endent stimulus
parKi r- soni sm caus y nedi canents as-we as . .
croerbiters erestinidedinte Beeimamn gloupa e drdaniisigeonyy namely the ionotropic
%g@g&ﬁ%rm§ﬂ%d3&nﬁ‘oﬁed mﬁsc@aﬁnag %%et%gﬂydﬁcsélﬁﬁﬁa‘te receptors

i ne, urinary i1ncontinenceé, dru

1 0
dpuSeR) bgeng tmite ssoof magn granpt andeﬁlagmrmpmhdong) tcathe family of G-
2%31&&% L&{ﬂeﬂggepgérg-ohol abuse, anxiety, voniting,

S

I nesra an epressions. Disorders nediated full or
in part by md uR5 are for exanple acute, traumatic and

chir psent,dghe ddfeati venpracebes fluRtee kapyoaed of fesnjome even
450 85 DB S By ST s i

| atdergahisteslestivsy, theamdghtrempitars ghebs pibedivgled into three sub-groups:
psychi atric di seases such as schi zophrenia and

axﬂ@lﬁiﬂ/anddrﬁ@ﬁ%%e?&g tBaérgup I, mGluR2 and mGluR3 belong to group II and
mGluR4, mGluR6, mGluR7 and mGluRS belong to group IIL

Ligands of metabotropic glutamate receptors belonging to the first group can be used for

the treatment or prevention of acute and/or chronic neurclogical disorders such as




and drug dependency [Expert Opin. Ther. Patents 12:12
(2002)]. Selective nGLURS antagoni sts are especially

wos@hoBodoDr the treatnent of anxi ety and pai n. PCOBPBO1/&2276
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of the present invention are cgnpounds of formula I
and their pharnaceutically acCeptable salts, the
e [ren

ound B8 h e
S RS, S TR B B TR i Ui B romory
k%ﬁa%ﬂ%ﬂﬂﬂm@dmﬂmmdﬁﬂhdﬂﬁpmﬁS based on a com pound in

accordance with the invention and their manuf acture as

se.of .th S r .
el ol s e E TR T PR g o e by by
r;ﬁsp:@etatmet i trﬁxmplatnhe ppmddumi stq:lpljotb th@b:raas ppindl ¢q:gd injuries, head

t”@Fﬁ-ES’ g%caﬂa[ ??Uf?gebyp?rg c? c%]é({cl%(t %fes St n i gﬁrgfeﬁrﬁg Purther treatable
2Rditdtioeis afe mﬂheﬁﬁna Harhmgtcefmom, SRSt oTnic hmvdademstsrﬁélrs)

0 |n conbi The.term
BERHE 38 ‘éﬁ%b ﬁY?jJé“ﬁ-bffegsl‘ CEP?% gggﬁéﬁ‘uﬁ: pa%ﬁgsomsnlal QFparkm—
Satisthaiatckd My ohi @t cagrenlboss wellsis doteditivhd whith lead Go glautdyoate- deﬁc1ency

ﬁ%]ﬁl(iiin]l;ﬂn&psrg&h%reagb !ﬁlylb?m%tﬁgtsjmsﬁ gcafx@&ﬁng,o lﬁtg%%}{chf tim}a'il}gg[ &?tmence, drug
amdsel clh%ehcﬁéﬁee stidhes thdomine e¥dictad, loytate akBdion, and bieohol abuse, anxiety,

present ] pti.on denotes cyclic saturated
FParREB gﬁ‘t“ BAPG HEBTSHPH- 3 to 12 30 carbon atons.

Exanpl es for cycl oal kyl include cycl opropyl,
Qyiedrdbtstryddiaadlfidlelie eﬁﬁ))ﬁmGluEXam)ﬂoe axdnople @&ﬂt@@:ﬁdﬂnrmtyc and

E'Etgc:\% gggérggéﬁosﬁéﬁﬁ¥%q%ggﬁ%§} s[] og %f %}_gz?%xﬁetrﬁ chsease, senile

2004/ 1080893’ P@Eéa@%ﬁﬁﬁn@fb%&7&mrea,4aﬁ}(am{b}ﬁs lakarsl sder051s and
CZ Cl he %erocycloal i ncl rrolidinyl, et depression, el
oA pHE S W%@P&?ﬁit ld gty depression, pain

Kdeand tdeinTEhby ParhRrq 280 2@1 | ami no.
CEaxnad%IaéesyI%‘egr %t?[gfﬁr%gl kyl am no inclu 2

ﬁ%ﬂmt %h y,ml %@pﬂ%?w%%‘iwl eg Egl%r Bus %ﬁ é(roég %‘eatrt]:geﬂt r(])% an gty and pain.
(Cl C6al koxy) C1- Ceal kyl am no i ncl ude

E&t@ 3yl ?Vésh@ﬁbt’éﬂtron&m: &mp cEiiﬁm@E £61fudd T and their pharmaceutically
rret 0X

am no.in Iude C OpL 0
Er AN FUaaRe SRR RIP BRI GPTRE L GG RS BT Gy et e pybotances
| 8 th&ir pré¥uvtion. %@ﬂt@ﬁ ehk&s afthairatibe aﬁb&hb&l&gﬂﬁbﬂtﬁbased On & oM~

néf?%pftg;g%ri L n %%@%t?%% Xrltcgtgtg{r g ot q,qt% alg gv%ﬂ a9¥he use of the
a&dﬁﬁ@ﬂn‘&s i khe @Bﬂt[r@l orpeaRLies of RIGIAR Y tecktor ed@ltadi@sorders, and,
phenyl aryI i ncl ude

qgles for substltuﬂég
fteeteﬁceﬁ%rﬁ@n e grqdugtipn phenTyIsPorbP B FGABSHTS;
dlchorophenyl chl or of | uor ophenyl , cyanophenyl,

”’?ﬁ@ﬁéh@@ﬁi@)ﬂeﬁnﬂﬁhb QF%’ RRRMYdrins uﬁéd&ﬁr@ﬂﬁfebéﬂtm&mwﬁ,on apply irrespec-
trlfluoronethyl hen

and trifl yoronet hoxyphenyl
t Byaaivwhethsr gg:rtﬂms zpéfz@gtéoq PPSH APRFRELR 60%‘1%? Hoh. The Perm “lower
63 RRTRRHEH el Eﬂ'gseﬁf dQBEH 1N H&fo@esfsﬁﬁﬁﬂtwcﬁaﬁ @s beathad nittigted hydro-

one or nore eteroatonB selected f tro X

ofarket priigies viish Bt mSF@en §TOBY B forab Jyto ‘gFEdTBBE st such as

p t dﬂ:témkel T teBiq cycloalkyl” used
b U LT ST e

|
amhpyrqsmt(g]{eegr@ryp e@tgﬁ@{ & sdtgmated hiy: _drocarbon reSIZd ues w:tﬂx 3to 12
carbon atoms. Examiples for cycloalkyl include cyclopropyl, cyclobutyl znd cyclopentyl.

Examples for C,-Cgalkoxy include methoxy, methoxyethyl and methoxyethoxy. Examples
for halogenmethoxy include trifluoromethoxy.




stituted heteroaryl include nethylpyrimdinyl,
di met hyl pyrimdinyl, trifluoronethylpyri- mdinyl,

woredohosoppyri m di nyl, nethoxyet hoxypyrim di nyl ,PCI/EP2004/002276
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et hyl pyrim di nyl , fI uor opyri - ? di nyl ,
chl or opyr| m di nyl, br ormpyrl m nyl ,

ﬁgﬁrﬂéf %l gr}%ﬁ‘% rflo‘r:nY CF o py #Dgllz} %{Jﬂ #R-IHH A AAomorpho-

Bhyior opyrazi nyl, mat hox _ypyr a2| nyl,
met hoxyet hoxypyr azi nyI rret hyI am nopyr azi nyl ,

ALTELAYL AT nopcAZkaY oo Gcl SRnoRYl Mﬁﬁﬁa@zjii%ples for di-Cy-

Chdlkylapitid shicihde duhd?thﬁﬁmwd dxayples fqr dﬁfﬁﬁ;y]&(pmamo include methoxy-

E%Y%gggﬁh%{“%T sk L@r%ﬁﬁ njﬁ{; e qré@p%ﬂglﬁly e émeﬂlgxg]eﬂlﬂ)methﬂ-

by, B mghled Y, mmbhmdpalk‘jfldﬂnﬁ;d mdatldm:yclopropy amino
et hyl am nopyri di nyI met hyl 25 am nopyr| di nyl ,

%F%‘lﬁg‘ﬁ}\’?%?% ='r$%a| ’ﬂu ré,% Orm%é%]o In y?pyrlgl I nyl ,

(et hoxyet hyl ) net hyI am nopyri di nyl ,
r‘fm;ﬂ'bpe syt anhmmm carbabicpafic grinopisistinpefnyneiedivifualging or one

| Hi ndol rm 1in-
e e S b0t o pieh el Foi IO B FREGH R, Dragles forarlin
|cljﬁfeqﬁ1ﬁh EXamIﬂEsgfaﬂ B@s’ﬁtut@ﬂ arﬁhnﬂﬁﬂaﬂtrm@@h@ﬂ?’éaillﬁhy‘)rophenyl chloro-

&%g’?ﬁa@ié }? @8{9 8HY maxé glageﬁg{lﬂ}%h}lafn%thoxyphenyl

Smlfo@@m%@@&ﬁylmlﬂabﬁbmﬁhjrlbhdﬁnyb amd trgimd)ﬂnydln@rphenyl
ot herwi se un- desi rabl e, and that possess the desired

phanieca) ogi caly AELLYILY, Of.Lhe BALENLISANMANNS oneMPmore fused
Ci%igs\é@ﬂtaiﬁlﬁgbﬁ@oﬂ mng’:mmmammsaelgaad Goachitkogérf, oxygen or sulphur.
f f

pOSSI Wé}fﬁﬁ%%%gg% %OEE% %ﬁgﬁgﬁ@ﬁ?i@g@?p gﬁ;ﬁﬁ#ﬁ% g;rrldmyl and
Uiﬁ@@l F‘égfﬁﬂyﬂ&lﬁu— lcﬁﬁeﬁﬁr?}e&m&i -fhadnedenidineayl fxamples for sub-
accept abl e ts Inc i ti.on..far .
(%Fﬂgé@é@fo%% '?Sl‘s}é? ety ?Jﬁlgfg}mgtgﬁgjt%&?ﬂé&ﬁluoromeﬂlﬂp}m
a&ﬁcﬁnﬁdgﬂeﬂi wirdwdidyl, FtBop lmhﬁmﬂmle;d@muaidhryyl flaoropyri-

s Sﬁ%&%"i %@%@J@%ﬁwﬁ sedfipgre Ry dopropyi-
R | A5 QBFRpYIeyRAeingl, cslatd aamaandhoxy*pyrazmyl

h?(stqgl o ayglﬂg%g%g%@#g? h g%lgyPandn?hé Fﬁ ! 'fec‘;rl I

Wﬁloéfv’gfbﬁﬂ@?ﬁ’@lfﬁ I%Eﬁ]& a%l%”@ﬂﬂéﬂ é{lel?letlh? ammOPYrasz clopropy.

8{(1?[1%@) J? ﬁSlu%r yfkiﬁ:ﬁﬁﬁ' ﬂilorgﬁffﬁlﬂﬁ Iselbepiddiagi, Hromopyridinyl,

criric’acld, Ranesul f oni ¢ aci mar

glodopyrédingh rrteﬂa’ém@@@{ =Jexé1ﬁp@naeé-hﬂw%¢aLﬁamﬂaoa%flsfgi’lmethﬂmdmﬂ

il imethylaminopyridinyl, methyl-
L%&?Ib%gﬁﬁgﬁgswﬂ%%ﬁﬁaﬁgm d, lLac rﬁ@hﬁl., dimethyl pyridinyl, methy

sontioryi. St reREERE, PHER! aﬂmﬂ@wéﬂﬁsxapmﬁlgﬂwﬂmﬁ thio-

Choxyethyl i
pr op o%%ﬁ’f&gﬁg (gﬂeﬂgo ﬁaﬁ@%ﬂﬁﬁ%ﬁ%ﬁﬁﬂzﬁﬂ%b xyethylaminopyri

salic succi ni ¢ acid,
didbwh b@yhda_mm@pmdwl @él rgethylatandeiYlaci d,
p-tol uene-sulfonic acid, trinethylacetic acid,
t : 1 s tolan H@Lﬁfdﬂcﬁom an inorganic or
cg%%%%%%% erh%'%}l?m ac&B%béél?lﬁ o{%égé in \Aﬁ%h R and Rz
aoggapbtdridet hyl . Especi al | y preferred are those
compounds fromthis group, in which R3 is substituted

P hmﬁacg%%%ﬁ}'f RecLhgbie vt bf MEdmeportril AkatQrsgits b e @harmaceutically

cyano or
acceptable, which are generally safe, non-toxic, and neither biclogically nor otherwise un-

desirable, and that possess the desired pharmacological activity of the parent compound.




The foll ow ng are exanpl es of conpounds, wherein the
substitution is fluoro or chloro: 4- |

wd 2404/0Bdowor o- phenyl ) - 2-met hyl - | H-i mi dazol - 4- ydcetioyd/doz276
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- 2-met hyl - pyri di ne, 20
4-11-(3, 4-di chl or o- phenyl ) - 2- ﬁét'hyl 1H i m dazol -4-yl et

R i B e R Y
Fyraydid drafied Byrveptyd indd pharn@rceuttcally acceptable salts.
4-[1-(3,4-difluoro- phenyl) 2- rrethyl 1H i m dazol - 4-yl et

%@%Q@qﬁ H{,O&ttg% renges gﬂ-ﬁrrﬁ%%egttlg { EP:;E#&@?& 1salts include sol-

4edt2ddiichyfords (satvam)mtl cripal fmrdm’(pélyydce'p]m) oy the-simme deid gfidition

gl yl]-benzonitrfle, or 25

KE f2 nmet hyl - 4- (2- met hyl - pyri di n-4-yl et hynyl ) -i m dazol -

1-yl]-benzonitrile. The followi ng is an exanpl e of
CRrpeleds, Mﬁﬁc&uﬁcaﬂm accephabld dcid d SiitidssatFBictude acid addition salts

%‘P{Iﬁl‘ﬁ{l %\'g} moréﬁrﬁnﬁ%ﬁﬁw 1 (1:;3’ rgl%é(%hlc!frﬁcoatc? gr &ﬁ%@f d) sulfuric acid,
mﬁ@f&ud??h@ﬁoflﬂﬁdnﬂlaﬁdtﬂw]ﬂ& oofopmed dsth omgameatqndﬂuch agpcetic acid,
Jé%lgﬂ%ﬁ dicg%t&g?fﬂgam rbRfe cr1]<}l dcit? ¥ attd%%an%éﬁ%tceaad

%mtllaitmlaygtu%he Hﬁtahi\dl(,)%lg?dsmd aﬁg%yﬂaﬁnh%ag% |gJycblid akad dlydroxynaph-
I ne
thgléﬁ@ n%uioggéeﬁtan(eﬁg cﬁ %ﬁ\% F’ﬂ'ﬁ pai’cgdv Fgﬁgzgd madelic

Qe ﬁiéﬁﬁn@:fulifoﬁ{dﬂéid@rducwﬁhe aeidn2-Raphthalefesulfyhic aaddpﬂ@@tomc acid,
ﬁ@pcgfirl]lg ggé,es:ugg]el%%g%eé}é gf{- = %%ar?%%ét%&%%ﬁ oa\(/: —’to%ulegﬁ—sulfomc acid,

RESMINER A SQIMARRG o8¢t AtV thelher ei n R2 is
A -Coal kyl . I n anot her enbodi nent the present

o 53, SSTPRA l SL  PAS MRS

present invention provides a conmpound of for nul a I

febred ﬁb&h@@fc@ﬁiﬂounﬂﬂfrairﬂ thisheowh Gy ehiehiRidi substituted
ments R3 an R4 j nde endeg%l%/ are as (%eﬂ ned above
o FEALS:

RherEh whensr e Sﬁmt‘}t?é”é s CHE 5P edént

i nvention prow des a conpound of formula |I wherein R3
I 'Bhe fDSWRSakd é!aﬁﬁ)l&% oy I:orﬁ @dciél wﬁeﬂéﬁi the tstttﬂﬁ;dttmomn @yotovs chloro:

- th&%§9$0ug§é )umghent Rl {inlﬁgjﬁ 2)—&— et%eppyndme
"{ Ak kA orohst g1 @Hkﬁﬁﬁazﬁ ﬂéﬁwﬂbﬁhkwwl—pyndme, HC

of- Ib(lg%ﬁ%gghleg E)élpe i bt;gs;gzzgﬁ]—q]ﬁgethjmﬂ] 2-methyl-pyridine, or

( Q[I B, @lﬁ%b%hegﬁ@%ﬁ%ﬁ?]n -9 infidafel Aoy ehpai kymasthyiepyridine.

berizyl’am no and cyano anot her enbodi nment the
present i hvention provides conpound of for o
m@ g5 0 mmwua%ﬁwreat ﬁgwtmn@%w’t%&itaﬁ o OH"e

QfethPLLE- %égﬁ*lajpsrﬁ@tﬁt@ﬂ%ﬁiy%ﬂ) gehiflazahi hil J-bgennitis, or
% %eeﬂlttﬁﬂ;%r& e R R T U o

C2- Cli heterocycl oal kyl, d -C6al kyl am no, .
?trhgoﬂ@%ﬁ&iy A Bl 5&7 Je8sddode; X.bheratmth@subl stitution is CFy:
G - Cba am no Cl oa
bermaghard- s ATy el o] P RECRRAE T Er G W ymy]-pyeidine.
present invention pr OVI des a conpound of formula I
WheleRiaTly ?J.%?erke%i PHEMHer HospBeAybusdshwhértin RkndyR emebeth methyl and

t substituents sel ec fromhal o C 20 Coal kyl ,
cﬁp BRI A %@étmp]etﬁtggpwmmg’lnggen C1- CBal koxy

30 aBg2GYaRyl-4-n AN NeHridin-4-ylethynyl)-imidazol-1-yl]-pyrimidine.




enbodi nent the present invention provides a conpound
of formula | wherein R is phenyl substituted by one

worotymomebst i t uents sel ected from hal ogen, C pEpabkithioo2276

10

15

20

30

35

A - Ceal kyl - hal ogen, -G - C6al koxy, hal ogen-C - C6al koxy
and cyano. In another .enbodi mert~ the present

|nvent| n prOV|des a conpound of . formul a
PhHéE cdinand ha Rrexat E@EWD&F@ S%WEM ’rtefr 151@ Wherein R’ is

S@E@@E geH R, Pehd HOTlep&lll-piPare ABHHeA abb¥d hrlfanEftday|
met hoxy, trlfluoroneghoxy and cyano. In anot her

c?nglfe gﬁe%%%%g%Vgl\gﬁg}t ﬁ%n %g\él dgcsmnd ofc fgggla&]wherem R is
aCf-Cpasoh @ﬂ(‘iﬂl-ler ShbSLRRALMY res&htm@éﬁh@h@@bﬁﬂ&’d a compound of

ﬁ% ]?Jgh %&@m AN u }r' gﬁnﬁ%géquf 4B ﬁ%Oﬂl%%ﬁde&nt the present invention
Bﬁdle@i‘@diﬂﬁouﬂﬁ%f’i@fﬁmb e%breRt R %&dﬁb@ﬁ%ﬂ%@ Hgsvtlembodi-

I'n al | ,the ‘abgve en130 bodi nment s and
i mgwisBndernf R ardepaadeady prrag dahpsabeie H‘é]fl@ielﬁléftﬁfer I'n
one enbodi nent the present invention provides a

C.&rmﬁléﬁ&bo@_fmérﬁ%ﬁsém Y?ﬁ%ﬁ@(bx{‘ f¥ideS a cé&ﬁ%ldﬁﬁ& bf fk@dla I wherein R* is
or het'eroar subsgltute

h
t%ﬂ@ég ar%éml QeAEys sub§ %l%%él@'oomr Gl @Iﬁérf‘&rsagﬁlfeﬁﬁﬁfgﬁﬁeﬁgﬁom halo-
s @9@1 £ Chaldiyt, canGlr@ablod, Collofhatdefen il alkoxy, O

al koxy

C@m Qm%sheterggf_cbgﬂqﬁr @;Ly:glp@gpq(ﬂ C;@Ga.@tglammo C-Cealkoxy-
(- c%ﬁﬂ%%f Ao %ﬁaﬁsﬁg}r%dngé@ O] Saag g N AMARo and cranc.

dizerg the (reest pyortas pravidest gerpeund of formula I wherein
p : eS %%H?Il Elop %t %@@ﬁtedlﬂg OLReS: 1BPRRQEh RNt Bfected from halogen,

I on provi s a conmpound of formula |

mﬁeﬁ@ﬂﬁﬂaF%Cx-&dhﬂuEsﬂsaﬂlqﬁ@dlog% iGiri Ky, hatpgen-Ci-Cealkozxy, Cs-
%L @Fﬁb Ogylalge%érﬂ clo%ﬁ\?/g@zn@ﬁﬁ:kltaﬂlw d@-ﬂﬂ-@laﬂéﬁaﬂuﬁ@ Cl Csaﬂ\OX}—

nt t S ventton provid

cmqmuf@ 6@ﬂ®w)ﬁ1+%aﬂ<ymn@|% (Fiscsir@aﬂ@lammamﬁmﬂammo and cyano.
S daert%g:}?eqm%ﬁ)gmnq t %I%%egllt HX’]entil(H}/é O‘%}!% C?E%Bgﬁi‘% Byﬁorlﬁﬁg I T‘\ThEIEIIl

erein eroar y one
oR iS\pbenys‘s ubphenybm’us’am@i bmmd:rftwo wﬂm&wﬂmselected from halogen, C;-

%Qﬁg Cé{ﬁéé?%%y F%ZJ.}CO%&%% DR&L g? d]c%li\o In another

CimbGddieypt mﬁpm,entdnvﬁtkoﬁ@abkgiémommound of formula I Wherem R’ is

BT SR e o R Rl o BALS, Gyradioh O

e@mld’ﬂ“ﬁehgeﬂ’ - @bﬁ-&sgﬁﬁlﬂoﬁmﬂ& -ICQmIkpx}mﬂddqana, Iuaxmtp‘dmn agmbodiment
PRy SRR T Fu i LR Pt i DRt ks P substiuted

iy eadikiyo, sulstitler@® adldeydd, frdth ﬂﬁﬁfﬁ kbﬂbrd‘;a:hﬁbﬁnmﬂuoromethyl methoxy,

Cl- | k d C Ik
s b@?%tﬂ?@%ﬁﬁ%ﬁféﬂgﬁ ShPratmrbetrenl P RoRl Taralpgprovides
ydf forGlul e aibleaioy R is @dofebleyd) didhibeyphenyl, chiorophenyl, di-

Clo

-C | l,oal k
rHlEer BB G GCRY %@o&n%ﬁaﬁé@?%omﬁmwg chloro-fizoro-
pyhd: 8, &Yehhﬁmﬁ:%% 906 ®ifluovsmetibsipHengnlisall the above em-

cted fir hal oge

ﬁnd@en%e%gfk%w é%ﬁ%ﬁ%wrf&ml%ﬁ"-f

C2 Cllhetero cycloalicyi, Cl-C6allcylarruno,

din &heenifatieyhidit B ﬁaseﬁln%ﬁbk Pryfddsnaompound of formula I wherein R’ is

G t‘i"fm%&%%fvwl e TR iy binar e Shgiuents

i M@mdlmlﬂieogorbgpaommgmﬁhﬁdg@f  -atidaS1C whgllel, 1T; R3alkyl-halo-
| gen @/algyr I, H]aloven-cl -Csalkoxy, Cs-Ciacycloalkyl, Co-Criheterocycloalkyl, G- -

Csalkylamino, di-C;-Csalkylamino, C;-Csalkoxyamino, (Cl-CsaJkoxy)Gl-CgalL'ylannno,



et hyl pyrim di nyl, dinethyl pyrimdinyl,
trifluoromethyl pyrimdinyl, methoxypyrimdinyl, 20

woRel@rses hoxypyri m di nyl, fluoropyrimdinyl, PCT/EP2004/002276
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chl oropyri mdinyl, bronmopyrim d} nyl ,
met hyl sul f anyl pyri m di nyl, cyc opropydpyr| m di nyl ,

:ﬁt@é&%{?ﬁ%ﬁw b(%ﬁjllﬁg'ﬁ%t ;%é f?{al’ﬂﬂ AZ1 W er embodiment the present in-

WEﬁtM pﬂ@vf&%@ﬁ rcaﬂl Byhd oftformatlay vt o By is- unaﬁbsnyited pyrimidinyl, un-

SRy B %ﬁ’frlh%ute%f S P SRR W brecent in-

|V@L‘ﬁ@&Y Pl ARy |a coin bfhdiof forratay herdid I.Rﬁ}ﬁl heteroaryl selected from pyrimi-

%1%&% pg,;ch;aqulll?pd %{%8%&91 g mﬁﬁWoaryl is substituted by one or two
'}%dﬂiﬁé&ﬁ& By RV RG] rhmb en, QYELANRBIT 00Ny 01 Csalkyl-halogen, G-

Sy o e AR L oo,

L@JM Shindy (9131034&41405&?’)]01 (ﬁsﬁﬁ?ﬁﬁﬁﬂ@t@y(tl)zﬁ]ﬂoﬂt&l&ﬁﬂlﬁwmd benzyl-

yr|d|n met hoxyet hyl_ am nop r|d|n alal

a1 lae FF@’P%W theaseay mi’Fllﬁl%mog\ﬂdeS?FPm%qqndﬂﬁéom a

%@%‘f&n@ﬁ’@%&ﬁ{a‘iﬁyl E%Lbsuﬁ%e for 1A QEBAREATH Jleate@ fiten halogen,

defined above qr 'herein- after. In one dgnbg %ng

t%&@ﬂéf&eﬁn@rﬂq%ﬂi%ﬁs&i&%@ﬂﬁé@ Srorisernnds or

@ﬁqrz{zgﬂ n sﬁéstl'tﬁed BY g1 088 MituChiQeld-RH £FH3halbFerd 0pEky!, C;-Cealkoxy,
nent esent |nvent|o E rovides,.a co pouynd

Si-Bopmiainh, Grienst ORI lamiRo,gffiCrrGrd and Cs-
Z@bl neg g{,"“h&” or%ﬁnaﬂﬂrl &P st Q@Q{}Qed}tt{,\rg S@tﬁs@itlﬁeﬁts selected from

ove or erel'nafter. n one enbod nt t

rabgsnt Ci-vdhl GnC ol halegsr Ce SO CorC#gRAHIRED (r-Cnhetero-

%}aﬁaﬂg 1y %C%Qﬁ)\'éag‘a%ggug IL GTAL 63%91%1?#2 gﬂg(%g%o}q?a%mﬂd @53]1\0.?:?)61—

a(Es}]lcytarrmhetaed bamyrlammmrenﬁhﬂfﬂé{am@thlom@oéheé 3WPd%neenf the
%&:{ﬂ% HJ ¢ ntl&q glocf ? Qg&'an cﬁ llbﬁﬂrmﬁﬁq ﬁe‘ﬁﬁn ?&'5 ;/stlﬂétﬁﬁpymmdm) 1,

ogen,

3@1?@1&11@?1 d@eﬂﬁflmmjﬂ I’liaﬁ@tg@methylp;@gmd@%ynethoxypynmldmyl

haI roc}g&%ﬁ%@nﬁ ﬂ,ﬁ %%ﬁ%ﬁ&:l hl&%%ymgi)dmyl bromopyrimidinyl,

dmeﬂﬁlvlsﬁﬁaisﬂmh&mm1 ﬁe@@etﬂ@mmﬁmﬂomeﬁﬂpﬁ@aaﬂ lepslgyropylpyr-

B
R dwldpﬂgﬁﬁpwﬁiﬂ Cﬁietmﬁpirﬂubwl bmtsrt@sndmmsaemanml chloro-

0 l Ité’lg]%gﬁ%’ggwg 8 %P%I&{j%% ¥ enter el &?&T (trifluoromethyl)-
méﬁwlpwﬁﬁvlmpwalpmmm mxﬂiommdmtrbmedmmmmmnﬂ

et S0 Ly L D P Bl BIB e

g&&%ll, e, H@]ﬁn}&ﬁ}r&ﬁ?%d}%) ]il(ﬂirq’g@mduﬁl (ﬁﬁeaﬂldwbﬂlyl)methylammo—
h@rrb’{jcﬁ é@%%ggg&lmeﬁg@fﬁ% ani%gp?}rr%liegﬁor me?b)%;‘f 1H-indolyl. In

Clilhetabbesyebodibets R k> 45@a° iydeprhdently are as defined above or herein-

di - C1- Coai | cyl am no, Cl- Ceal koxyam no, (d -
after,

In one embodiment the present invention provides a compound of formula I wherein R*is
hydrogen, C{O)H or CH. In another embodiment the present invention provides a cém-
pound of formula I wherein R*is hydrogen. In all the above embodiments R!, R? and R®

independently are as defined above or hereinafter.

In one embodiment the present invention provides a compound of formula I wherein



C6al koxy) C1- C6al kyl am no, C3-Cl2cycl oail cyl am no,
benzyl am no and eyano; and R4 is hydrogen, C(OH or

wakitRososber ein RS i s hydrogen, OH, Cl-C6al kyl mrr/E3004/002276
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Cl2cycloallcyl-. 20 In still anaother enbodi ment the
present invention provides a C&n‘pound of formula, l
wher.ei n is methyl; R2 is nmethyl, isopropyl or

I%@F@ﬁ'l R3 is aryl or heteroaryl, wherein the

EHZVES Q{—d‘kﬁhﬁw@gﬂucyaomubst ituted or subst ituted by
253 0 fhree substi t uent s sel.ected f
Hal G@@Tﬁr O@ﬁ@gwl Wprelrstbgar B quarg@s unsubstl‘futed or substituted by

Coal del sl ARRA culfstisdRad dRXptd fhal @zgsgenC@l OBk, - Calkyl, Ci-
C3- C1Zcycl oal kyl, C2- Cllheter oc cI oal

01- G?asplkyll-laq&ogﬁa; CrtfCeatiaxpsha! REEn AR %35@#2&56%%19{%%2

alkylamino, Cy-Cealkoxyamino, (G-
C12c: ﬁ?@é %am %?%E&%};ﬁ%ﬁ?%%n %mmo ar{ 6R4 Ofcgam d '
hydré@ &@sﬂkﬂﬁmﬁm fy1Crzczdopllsyl §¥niﬁllq: %?a’%aﬁ%mo and cyano; an

SPONH L oSz el ity coTpmnG:

i sopropdoayl. cycl opropyl; R3 is aryI or heteroaryl
wherein the aryl or heteroaryl IS unsubstituted or

i meNdSformula I wh
S]ﬁﬁt%%{:ﬁéeg%@ggmﬁh ?}@sen% iﬁ@ez‘ﬂ:fon ﬁ%@ﬁé#&%%(? e ormaula T erein

R04s 080988 PCT/ EP2004/ 002276 -9 ©pal kyl - hal ogen,
koxy, C3- G 2cycl oal kyl ,

%} qg?A ifé?o %‘? P&ﬂp 1- Ceal kyl ami no,
dk’ Gk agbat hetstoaryl, ﬁ‘dLEI@l ﬂ(mylpgg hpiendar is p@ubstltuted or substituted by
Coal C I lk v @.Cy-Cealkyl, Cs-
ponzyTA S0 SRR sEHlca D pcted ok Y ER0S dén‘h@mn e
anot@@ﬂwbhﬁogeméfmcﬁalh@qphésgmﬂrﬁa o%Ye ha FnovEg ’lacz'
corrpu of o I_ rvamino, (Ci-

&lﬂgeﬁo doa?gy @1 V\,ﬁer ei ?ﬁnew%@gecmmﬁm aming, (G
het e@@ﬂmyc;r)@lscdaﬁslmsm t@gt@ﬂcym}oaﬁq;{bmmo,lheaa}’lwm%ﬁéi cyano; and

o R e RIS Gl RFEE Bk B ag et or O

G - Cﬁabjdmikyl.hal ogen- G - G6al koxy, C, Cl2cycl oal kyl, C2
Cllhet erocycl oal kyl, G -C6al kyl am no,

C%h(a%loce%r %égi'ﬂgn s ther%g%%g{(n%iﬁzlt%)yrﬂ C}%%an[dl%p? com ound of formula I

beheyddam no and cyano; and R4 is hydrogen In sti [

anet her bodi ment the present invention provides a
n’pﬁﬁ‘f’ﬁﬁ f fornula I.

R2 is methyl, isopropyl or cyclopropyl;

R® is aryl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or sub stituted by
one, two or three substituents selected from halogen, C;-Csalkyl, $-C,-Cgalkyl, Ci-
Cgalkyl-halogen, C-Csalkoxy, halogen-C,-Csalkoxy, Cs-Cracycloalkyl, Co-
Cuiheterocydloalkyl, C;-Csalkylamino, di-C;-Cgallylamino, C1-Csalkoxyamino, (C;-
Cealkoxy)Ci-Cealkylamino, Cs-Cypcycloalkylamino, benzylamino and cyano; and

R* is hydrogen, C(O)H or methyl.

In still another embodiment the present invention provides a compound of formula I

wherein

R’ is methyl;

R is methyl, isopropy! or cyclopropyl;

R® isaryl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or substituted by
one, two or three substituents selected from halogen, C;-Cgalkyl, 5-Ci-Csalkyl, Cr-
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15
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15 wherein Rl and RZ are nethyl; R3 is unsubstituted
aryl or aryl substituted by one, two or three

weubmtostwent s sel ected from hal ogen, G - C6al kytr/ep2004/002276

S-Gi - Ceal kyl, Ci-Coal kyI hal ogg d - Coal koxy,
halogen Cl - Co6al koxy, C3-Cl2cycl oal kyl,

20 gﬁ-d%glt ¥ océ(lé]l a@%gﬁ’l gen %]L(é( aﬁ(OXY,%3"@1I2C-Y%é@abk.y I
E, Cld?ﬁ@’réf@@m%)aﬂay} @ﬂsﬂkﬂhﬁiﬂgﬂm C@s%ﬂwmooﬁk@ﬂmﬁmmmo (Ci-
enz 11 ano 4
an oﬁyﬁ@?‘)@}%b fﬂ%ﬁi nnﬁ’ecb &é’ééci?ajﬁﬂ?}% ‘cﬁnzﬁ 1(151\1/%1 dgeﬂsd Jéfano’ and
offy formula I  wherein 25 Rland R2 are

nethyl i s phenyl or- phenyl substituted by one, two

O Sy R B S S BT i g ponnd of formsa
Qmﬁggﬁlkoxy, hal ogen- G - C6al | coxy, C3-Cl2cycl oal kyl

C2- Gi.i heterocycl oal kyl, C1-C6al kyl am no,

dt -aer Rogsq gty famno C1- C6al koxyani no,

(L1031 sonetarGhryomletert @iafyd or ﬁ@t:eféﬁ )@thr&ﬁbét&th’amon oubstituted by

ﬁﬂof’q%g%@?{?ﬁ%s%ﬁ?s Cyatspad@gfsﬂ bR o TS ettiorh Cr

(fglk? % @gT WZBQ&(U&;?RZ -aygeydiediy| C,-
e i s
fr OCGJaﬂAk g@@*csgkylaﬁ:@@d @%zﬂogﬁﬂw , bBadyb@eRo and cyano; and

hal ogen a al koxy and cyan; and R is
rﬁldrl@é}éﬁogfﬂh still another enbodi ment the present
i nvention provides a conpound of formula | 5 wherein

RL BN4nBhAESHOBLDNE iheFReskSt iRREMN FogE 4 tpsbuad ofifermula 1

or two substituents sel'ected fromfluoro, chloro,
Yo, t rifluoromethyl, nethoxy, trifluoronethoxy
1.R4 i's hydr ogen. 10 In still another

enbo I ment present i nvention provides a %%FP g lected &
o’ flgpmﬂaﬁtuted,\m}@ agyiRubiiveteRpy spe tW‘@tOﬁ 1gents selected from
flu | ypr &-C QJhQEESﬁ])@ rC alkoxy, halogen-C;-
di Cg%argo%)bﬁénﬁ/cﬁml ot Qﬂhﬁfl}’ &JEB LA RKORY
Cealkoxy, Cs-Clzcycloa]kyl Cz-CuheterocycIoaJkyl C;-Cgalkylamino, di-C;-Cealkyl-
amino, C;-Cgalkoxyamino, (C1-Cealkoxy)C;-Cealkylamino, Cs- Cyzcycloalkylamino,
benzylamino and cyano; and

R* ishydrogen.

In still another embodiment the present invention provides a compound of formula I

wherein

R! and R? are methyl;

R® is phenyl or phenyl substituted by one, two or three substituents selected from
halogen, C;-Cgalkyl, 5-C;-Cealleyl, C1-Cealkyl-halogen, C,-Csalkoxy, halogen-Ci-
Cealkoxy, Cs-Cracycloalkyl, C,-Crheterocycloalkyl, C;-Cealkylamino, di-C;-Cealkyl-
amino, C;-Cgalkoxyamino, (Cr-Cealkoxy)C;-Cealkylamino, Cs-Cyacycloalkylamino,
benzylamino and cyano; and

R* ishydrogen.

In still another embodiment the present invention provides a compound of formula I
wherein

R! and R? are methyl;



fl uor omet hyl phenyl, fl uoro-nethyl phenyl,
chl oro-fl uorophenyl, nethyl phenyl, neth- 15 oxyphenyl

wPoodsdobég uOr onet hOXYIOheny| and R4 is hydr ogeseT/kmood/ 2276
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still another enbodiment the present i nvention
provi des a conpound of formuld%" wherein R and R2
e net hyl

I?a,{etlépbgmx}pr §hg§ﬂ pq’tiﬁ;pgge @yb %#Iec}r%vedu\g LeL Sa sre‘{/elcte(arftom halogen, C;-

Jaﬂﬁﬂl L & d qakéhehgo C@-@aékmamglcmno, and
h 10 Q%l@%u?%%% G%cesaﬁh’ﬁy| 5C-Goal kyte

Halm ﬁﬂxﬁn—CBalkoxy halogen G - C6a|koxy
C3-Cl2cycl oal kyl, C2-Cllheterocycloallcyl,

%Mﬂéﬁﬂ%&m@h thed pfah Eﬁbﬂﬂim?rcﬁide@iabk@mymﬂbrmula 1
oxy) d - Coeal kyI am no,

@deiRcycl oal kkyl ami no, benzyl ami no and cyan; and 25
R4 isrPydragen. In still another embodiment the

resent nvention provi des a_cqQnpoun
BT el on o o Cos 8, SOIPOUNS GO ol o, met
pyr @%Meﬁ%ﬁ&%ﬁ%ﬁ&ﬂﬂﬂoﬂﬂl@ﬁ ayd cybopaiglibst i t ut ed

pyrl i's hydrogen. In still another
Gdnmkngﬁmhe present invention provides a conmpound
of formula | wherein R and Rz are nethyl; WO

%9 i %1%21%? erggdlﬁpgpﬁﬁ I?Q&@%Z@venn&ﬁ prdvités al't@tnqﬁmdy)lf formula I

elec rompyrimd , pyrazinyl, pyridinyl and
|whkmgl wherein the heteroaryl i s substituted by one

§§e§&?%%#€§%ﬂl ents sel ect ed fron1ha|ogen d - Ceal kyl
1 Coéal cyl - halogen gf ﬁl ¥E anovhenyl, tri-
CR? mﬂugmpbem&,ydlﬂumpmrhé FQE&VEY]O Oggpnenyl, cyanopheny N
|k di T el yttiyiphenyl, meth-
?%%@@k%?ng‘%%a 'Ky akF &ﬁﬂkgR%ﬁg%iﬁﬁgglk%F§n1no i

and(h@phghénrndhxawmdhﬂmm afyendogen. In still another
ggblg nt .the present invention provides a conpound
f

%ﬁ‘f wherein R and R2 are nethyl; 10 R3 is
pyrimdi nyl substituted by one or two substltuent£ £ formula I
skl seifltaad tar embbdinogd the (@esenBEFIAT, PIQVISES DEFRR(IDd of 10T
CthBaIkyI hal ogen, C -C6al koxy and C3-Cl2cycl oal kyl ;
OFREIEUY a7 nyl substituted by one substituent selected
bemmmgemhﬁ;L Ceal kyl , d - CBal k- oxy,

% gﬂ“%‘g?ﬁ%%ﬁ %é&eff%%gr EEE% fl) g%nﬁslrt%g&leﬁlﬁ one, two or three substituents

selected from the group consisting of alogen, C;-Cgalkyl, 8-Ci-Cealkyl, Gy~ Cgalkyl-
halogen, C;-Cgalkoxy, halogen-C;-Ceatkoxy, Cs-Cyacycloalkyl, C,-Cyiheterocycloalkyl,
C1-Cgalkylamino, di-C;-Cgatkylamino, C,-Cgsalkoxyamino, (C1-Cgalkoxy)C;-Cealkyl-
amino, Cs-Cyacycloelkylamino, benzylamino and cyano; and

R* is hydrogen.

In still another embodiment the present invention provides a compound of formula I

wherein

R* and R? are methyl; _

R} is unsubstituted pyrimidinyl, unsubstituted pyrazinyl or unsubstituted pyridinyl; and
R* is hydrogen.

In still another embodiment the present invention provides a compound of formula I
wherein
R' and R? are methyl;



and C3-Cl2cycl oal kyl am no; or pyridinyl substituted by
one or two substituents 15 sel ected from hal ogen,

w&dodehadosy! , Cl- Coal kyl - hal ogen, Cl1-C6al | coxy, pcT/EP2004/002276
C3-Cl2cycl oal kyl, CzZ-GCi | heterocycl oal cyl,

d - Ceal kyl am no, di - Cl- Cbhal kyl-dii-no,
Cl- Ceal | coxyam no, - (Cl-Ceal koxy) G - Csal kyl am no_and i
Rhziy betetdaey! sdectebfbyl pytimhitingl bytezinga gyRinylangyedasg arherein the

In still apother. i nen ' i Cr-Ceallerl,
ot ovF S S RO g) CRePriiasp SR l(c R Blogen, G- Caly
ar e $ret FhlkyIRG, Cgalkgtthldepyr@irE alkeyy, CeChepicopiiyhiCatiCayhieterocyclo-
di met.hyl pypd mi di nyl , ..t ri £l wor onet hyl L= Ja.dinyh . -
et RO oD e A B TOR T CHa e (o Calkox)Cy

5 1 uoCiiytanting] Oy cediatitytemipy ehdbeiayiaimino; and
bronmppyri m di nyl, nethyl sul fanyl pyri m di nyl,
cgcl QB’&GWF?NH m di nyl, 25 nethyl pyrazi nyl,
cycl opropyl pyrazi nyl, methoxypyrazi nyl, )
chi effoptias empbdinteit By present mopyticarproyides a compound of formula I
di et hyl am nopyr azi nyl, cycl opropyl pyrazi nyl
e yridinyl, butylpyridinyl, fluoropyridinyl,
cht Qﬁ@p&/iﬂeaﬂ]emyﬂ;? _br onmopyridinyl, iodopyridinyl, tri-

10 ]E %2? ?;S?HXWE@E‘E%’J&E}%{H%?%%’%YWFPH Fvﬁ?/ Ft}bstituents selected from halogen, Ci-
cyc lh Mﬁ@ﬁ“@@ﬂkﬂy(tp~?3ﬁtyﬂ1-hﬁmlgm ﬂﬁ(d;lalkyiéy andl C5-Cypeycloatkyl; or
net hoxyet hoxypyr azi nyl , t. n I di, n _ - -
ot hy PRSPPI FIET 236 U el P e ey T g Cr Callh Cr-Coalk
PYT T @k, di, Ay L @VIoh B ING)-C, fitepdig tloatic Ipgy-Celilkaglhmino, di-Cy-Cealkylamino

t( ms? gg& ﬁgﬁﬁy!sln Wy 1 ai E%%}’Wc}haylﬁ%)stituted by one or two substituents

15 et EQ%W%%&JJ%THF%_@M@%E%&M, Clﬁgg]kyll—m&agmpﬁf-olﬂh@m Bs-Ciacycloalkyl,
T o e o Bt s BT . eaorymine,
4-[1 '(Cﬁcgﬁk&ﬁr%lpbﬁaﬂlbﬂa)mjﬁo ARE Bh‘]hzglaﬂﬁhﬂi dlagahyldriylieddiyingnd

|]1-2-nmethyl -pyridine, WO 2004/ 080998 PCT/ EP2004/ 002276
- is hydrogen.

4-[1- (3, 4-di chl or o- phenyl ) - 2- met hyl - 1Hi mi dazol - 4-yl et
Y AT 285HBE AW Y Erh i Gh 8 B B hiBrentibh @Fdvitkes adomipotind of formulal
(2, 4-difluoro-phenyl)-2-nethyl -

20 | Mhsg§iBazol - 4-yl ethynyl] -2-methyl -pyridine, 4- [
Py (DU R
5 Ramsié m%thy"lpyﬁ.lmidin?f gth‘ylpy%/imeictiin%{‘l? ﬁr]lﬁﬂl}%P}r’TrelélPdgnYl,pf%{fquII.‘Or}Ieléth}Tlp}"rb

4-[ 2- |mér1&%@gﬁﬁﬁh7lpﬂe%&?eﬂo%%iﬁﬁ&ﬁw frlGHogAR@kdinyl, chloro-

| -yl I-berZonjtriteé, 3- _ e

[ 2- meyhigidiay}, braveemyimiging dnethlsu)faayipyrpiinylnisiepsppyipyrimidinyl,

yil - b ; 7iflsl, dne@rfRyMiayl] chl imyl, methyl-
B L e o

- pyr iagiinepyrazinyl, imethylammop):rra.zmyl, CYCIOPI’OPYIPYT&ZH:‘IYI? methylpyridinyl,

i: %m&%@ﬁ%ﬂgg %%%ﬁﬁlﬂiﬂﬁ}’éﬂlgfoﬂ?ﬁd%'ﬂ?BMH&@;&M&W&@@@W&WL tri-

I4]- [ | -Rubrombbypypn (yifzomsetrnetyinddiogh cadgpeprpiydinr, me‘;h-

- - AVl - p I . . ‘g 1, 'th 1 . . qe ,

4 (2 e otr BRI oo metslappoppidayl pjesyicopriciny
30 t hy nydilnethyltrenihypyrpdinyldymenlidinylpyridinyl, morpholinylpyridinyl, thiomorpho-

il' _2 E %ﬁw&%@;ﬁ,g%@dﬁéﬂﬁs ¥ labih SR A RER), ethb@fdiythinopyridinyl,
’Denzylaminopyridin,yi or methyl-1H-indolyl; and :

R* ishydrogen.

Examples of compounds of formula I include
35 4-[1-(4-fluoro-phenyl)-2-methyl- 1H-imidazol-4-ylethynyl]-2-methyl-pyridine,



4-
[1- (3, 5-di fluoro-phenyl)-2-nmethyl - 1Hi m dazol - 4-yl et hy

Wd‘)’dolms%ﬁﬁm hyl - pyridine, 4- [ PCT/EP2004/002276
| uor o- 4- met hyl - phenyl )

2 rret hyl - 1Hi mi dazol - 4-yl et hy¥y1 ] -2-net hyl - pyri di ne,

4- e
4—[1«%3 @mdﬂOEMphém@Fb{qﬁuWE) l@dﬁ@{lfﬁlee‘thYuﬁZd%f’gllﬂ:aﬁ)lﬁme hydro-
et hy H]mdz met hyl - pyridine, 15
2rref 2- (2-methyl'-1-p-tolyl -1 Him dazol - yLethynyl
Y- [Py(R éd(ﬂlﬂﬁoroélpheiniﬂ) Zmerﬂaﬂﬁé&yméh@h%ﬂeﬂl}’ﬂﬂ] By ine,

PRl e R e ?ﬁ?ﬁgiﬁiﬁﬂ%ﬂm’
5 @1 Qan’-l@dh ﬂég{ig&ﬁ&tiﬂy;bﬁn%gﬁmédtg%@) EQEZO 1 yliib;nzzﬁﬂe, N
,§ 2 mp%e ltdéz( fel: yridig-4-vie Rﬂ? 7V PR 14
o Rl L2 Ibéﬁ?ﬁ%@iJ&lﬂudramcétyhphem}lﬂrmm érﬂﬁ‘iﬁhXﬂY}] -pyridine,
?n% 2%%%?@52&‘?&{’#@?5‘5?%%} gﬂ}i) Vi ldla%(%lhl yHIP)le m daz al -
|4- |{4-@ibFd-bh )om 1-1wmn1nzo1em ﬁethmyur@t@@;w -pyridine,
10 4| Eﬁ @g&ﬂropé)}{ 4"H§W]?'Hﬁlp é]lr) &g{—m‘]d'a%leﬁf Pl%ﬂl%%fl)] 2-methyl-pyridine,
- twhugfo[ ghézm)Wheﬂlﬂa}nﬁﬁﬂmlmie@mm%mﬁ@h93?941516

d | -pyridine
'54=m£1 Z‘ég@lﬁwg H}Péf‘?vﬁ‘%z laleféirﬁhe?%tlﬁg‘z?ﬂg%, 4eylethynyi]-2-methyl-pyridive,
yf-l‘tlé '(@ﬂ?ﬁ?c{lli 'ﬂletk{ﬂ]-pﬂé)‘lﬁrl)m-ﬂlleﬂﬁl—lﬂimudaztol—ﬁL -yle ynyl 2 methyl-pyridine,

s | -pyridin
14-y1- ](S—lgblpﬁqﬁnfgmrogiﬁgylb]ﬁlpl}/l%tlhdl fhs n}{chaezopx%étﬁyﬂm §32Qhyl-pyridine,

15 ]n‘IE":Eﬁm@—Cﬁnfeﬁm‘y’lfﬁtﬁl%lglpmllﬂhd&zél-%ybﬂmym‘yfrldfmfd azol - 1-

! ity e e AR e e
gﬂmetf}%r@gi—ﬁfethgl -1- (4~tr%ﬂuorometh?2ﬂ-phetnh1) lH-mudazol-tl-yiethynyll—pyrldme,
C me e (L
yﬁ;ﬁ{@lmem}fbﬂz[@rmpéyl +- (Zﬁ%qﬂéé E(qgldm 4 gﬁ\%ﬁgj Lo )1 18 rimidine,
e [quthgyi L I&&hﬁ%@heﬂﬁl—'{)ﬁl&ﬂ% ﬂe&iyhy]ﬂl)lnildaﬂoirﬂd’é]zpﬁmndme
20 22+fﬂtmdhylrﬁ(%~zn¢tbﬂrgmnd@ égd%myprmb@ﬁo&—lnﬂh 4y1F §/or%}?t§1yl—pynm1—

|md?zol | -yl]-pyrazine, 2-cbloro-4-
[ 2- e

yﬁ}mﬁ&b%&ﬁt@ﬁﬂ%ﬁ%&%ﬁ%ﬁlm iﬁf?étp}yny}f)' Inia b H32 R phtimidine,
e'EE h)’tz i A gAY bl ot Ay Ridazbt gaizpfrishidine,
( Z‘iﬂmf:byﬂ {Zpyrreﬂmlm@r%;e@cyhpw éYlﬁhéfﬁﬁléﬂmid%?Pﬁ 1-yl]-pyrimidine,

2 “[%E %EH@ Fil @an%ﬁlxgﬁ;ﬁ(ffhpyﬂgﬁﬁqylﬁﬁﬁd&zob -y1l-pyrazine,

| 2yin]etb371 BF[EﬁﬂrlatﬂwbdréEm«tthﬁwﬁqﬁn gilgth yn;rgy 11111c1)azo1nf—j(;ﬁJl ~pyrazine,
T weiowme
6 2‘— ayi-q- Bl—rreth}'j!-lél-»@rmethyl—pyndm -4-yle yn} -Imi azol— }rl pyrazine,
ﬁ% %é [B clatgPr]Z4 ?re)ﬁ% %‘fxﬁﬁ:ﬂﬁl {ddn- 4'y{@t§ﬁ‘5{bl—nﬂrdﬁidl-l yl]-pyrazine,
30( 22 prRtioly = oY 2-inckithnyl 4 {2 mﬂyhpm&an@mVDfrry@ﬂzol 1-yl]-pyrazine,
2 Zf—g oh% 6%:}%}?{@?% éz'r?%?t}%‘(}ﬁ Pyryr | 3 Ylethy’n 1) -1m1dazol—1 -yli- pyr1m1d1ne

yI et hynyl )
°| 4—15th& 2 G2rm e thyl- M(Eﬂdethﬁ pyr@im—é—y ethynyl)-imi fmidayoll —yﬁnpyrmd_me,

t h th r | Yoh 1] -2-methylsulfanyl-pyrimi-
il B T | ?’W% GBI 2 methyls
rret hyI dipyr i di ne, 2- cycl opr opy

35y| Tfr[e gtjp'g}l %&%—m‘%ﬁ ysrlll%%(stl y’ﬁe@hy%yﬁ LetiRLRYh )il M @@aetorhethyl-pyrimi-

[ 2- met Bk, 4- (2 met hyl - pyri di n- 4-yl et hynyl )
oy g%’lzledi}fl 4 )(2 ]meﬂg [ylay%dm 4-ylethynyl)-imidazol-1-y1]-pyridine,



2-
[ 2-met hyl - 4- (2- et hyl - pyri di n-4-yl et hynyl) -i m dazol -1 -
wy doodesosgsf | uor omet hyl - pyri di ne,  2- PCT/EP2004/002276
[2 i sopropyl -4-(2-nmet hyl -pyridin-4-ylethynyl)-im dazol
| -yl] -6-trifluoromethyl-pyriti340 di ne, 2-nethoay- 6-
[2 nmet hyl - 4- ( 2- net hy Idlgyrldm 4-yl et

|6ﬁﬂ1duzfﬁ—£2}mﬂ]yl~4ﬁ§lfm plepyridin- 4fyjethm3%},]1m14}azoi~ 1-yl]-pyridine,
( 2 Feﬁjl%klhgy(g rgétﬁylgp% &l Q)}Z&M%D' fHhidazal y]H ¥lhethPpyridine,
[ 2~ 2seppopyl 4—42—¢Izevﬂm5é{gtyylﬂnpy{yie(ﬂhymyn—1mlé¢myﬁﬂ )—G-methylpyndme
|- ro-
B B R e L e
5y| ]- pynatﬂquamdiz&h o o N
i agrfg%rcig}@%ﬁjr [rﬁel)‘?ar ‘E‘ﬁgf 4 é& '{Eyl ﬁ%zlrfd?g Ei'—ﬂétﬂ)?n"jﬂ)ﬂn%ﬁgé/dm )ﬂIﬂbyndme,
4- 2dbdgxka~[paaethy1hytz—meﬂgﬂwn&m - 4-gletliviiyD-igidazok i1y lnysiridine,
21 O ety R e o e sl e gropag S pyidine
1 -2 [ F-isoproppl-ty D-nparhyl e ymigtin-4-ylethynyl )-imidazol- 1—y1] -6-trifluoromethyl-pyri-
2-[2- rﬁnhyl 4-(2-met hyl -p) 7ri di n-4-yi et hynyl ) - |m dazol

01yl =%t rif1 uor onet hyl - pyri di ne, 2-netholy
[ 2-fretpdy-A LA RrethBi- h)(2lmajwlkp§mdﬂ44yﬂehmﬂyhm&amleﬂaﬂbwhdme,
el Rt Bonerhirmidip A fpidean Ay By e
l m- @Zs@brdpy}‘&}(ﬂﬂﬂé&ﬁ@@@xdm—l yﬂxftbﬁqfl)'émudazol 1-y1]-5- me’rhjrl—pyndme
| %/nl}?l % gd}gﬁgﬁe tl hzy %y&—pyn&n—é )y e%hyn%ﬂ m)ldam{nl ?]ZPYIldlne,
15 5 -4 Br(ﬁgéilyq —ﬁetﬁ@'} Mﬂiiﬁ{éthﬂygy!rﬂhfnéé’g&athﬁtymymldazol 1-yl]-pyridine,
a
| Feiomart et e v i e ey AR diae
- i Zi%ie@zll 1-4L hu]et’trypwrﬂuﬁh@ leth Yl)—imldazol-l -yl}-4-methyl-pyridine,
2 bg%—%/rleﬂth}ﬂ_[ 2 nEt -Bmém 42% 5137113 15)— ag,cl)lnl-dfl] Ai—tn@%rgmethyl—pyndme,
3 iJgaé@ﬁcg %-Einmmtczém%yngﬁmh -4Ppyleihgh il 4midaeblhypi I pyridine,
i m dazo ridine
203. %ﬁﬂ@rws[a?tlzethﬂ)r/h@ -roer-prsdiny -yl imidesol-de Al Ryg ne,
'ﬂbgﬁﬁQJS' !2' bﬂeih%%@é(ﬁlrﬁétﬁﬁ-—p vt ﬁ}-mdazal— -vl] pyndme,
[ 2- net hyl Tl pyr|d|n4yleﬂm/%i %ﬁ gh
y$“][2']§1}‘9(ﬂ|13dT4l1 Broghyl- Pﬁﬁ*f‘ihﬁeél YléﬂWEYlWPﬂ o -methyl-pyridine,
6 ey - 7] -Jl ﬁ L d-l >
i%ﬁ?@%@%ﬂ}d d%[i—%le%;ﬂlyﬂg_ n%g%ﬁrln i rret 1&%&%@ thidd¥bdBz pyridine
6-1 uﬁ@ﬁhwmﬂwér{%mgthﬂmmdmﬁ ety hiridesol Inyldaygiioe,
| - r - a ~1-V 1 s
et%q]u &gr%zdl&h -y Hze@agl n@?’ﬁdm py%elﬂl 1) 1n:§/1deziolyn31¥ e %ne
| dé—pb]orq:-ﬁy Z}me@ylﬁdzmqhﬁf;}w@m-ﬁé1ethynyl)—1m1da.zol l—yl “pyridine,
ne%i?%ég?jﬁ %5{% IH&BFLY ﬁrée%ﬁﬁ%tyﬁﬂ T- @ﬁ[éﬁ?&%ﬁﬂﬁ%@%@@i@% -pytidin-3-yl}-
[ 2- net &ipdned- (2- et hyI pyridi n-4-yl ethynyl ) -im dazol - |
| > (o 9 - Flr—
%C}Jf%ﬁ‘ﬁ% (ﬁ 1[85%5%55%1 é‘-kzl E?e%yygl rg}é‘@p%ﬁ?@ %)g% Ql%dazol 1- ¥1 ]A::yndm -2-v1}
30( 2- met &pinepyri di n- 4-yl et hynyl ) -ini dazol - 1- yI ]
p%@%ﬁé %y[%le%?p% @%ﬁ%ﬁ pg‘)r/f} L gleihzﬂyl) ]hylrd]illzol ll—jrr}l —pgléazm -2-y1}-
ol - 1- ydpinepyri di n-3-yl }-pyrroli -
ethyl-{5-[2~methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl]-pyridin-3-yl}-amine,
methyi-{6-[2-methyi-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl]-pyridin-2-yl}-
35 amine,
methyl-{6-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1 yl} pyrazm—?. -yl}-

amine,




di ne, s
1-{6-[2- et hyl - 4- (2- net hyl - pyri di n-4-yl et hynyl ) -i m daz

W@hoohmi(df:bs pyridin-2-yl}-pyrroli- dine, PCT/EP2004/002276
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35

2-met hyl - 4- (2-net hyl - pyri di n-4-yl et hynyl ) -im daz
oI | yl]l -pyridin- 5y|} pi peri-dine, 4-{6-[ 2-net hyl - 4-

(2-meth ridin-4-ylethynyl)-imdazo
ipa@g%’l—ég-ia-}m@\%ﬂﬂqé rqeﬁ%g)éyr)@@%—ﬂe ynyl%mnmd]azol 1-yl}-pyrazin-2-yl}-
4 {6 &guﬁethyl 4-(2- nethyl pyrldln 4- ylethynyl) i m daz
ol - | razin-2-yl}- ho- Iin 4-{6
[12-.{$ré¥ =4-(2-methy] p}rndm yleﬂlynyl) umdazol— —yl] -pyridin-3-y1}-pyrroli-

(2- megihrl - pyrl di n-4-yl et hynyl) i m dazol -1 -yl]
yridin-2-yl}-thionor- pholin

(Bt mastiied b b ing 67 Bomed igidsaol byhaurigin Ryl pyerol-

di n- 461¥1£et hynyl )-im dazol -1- 15

yl d 2-y
(E']-{fll'gﬁil;lﬁ%il{f]lé%h%rrr)eﬂ{y@pplgdm{c—mythyw]@ Jimpdagply] -yR3pyridin-5-yi}-piperidine,

0 _ 22 -
Id? A@ 1? ﬁ?ﬁ}é}%— e-’rx%, _Y(l: Wgﬁplr% glief.%%ﬂ’)@ﬁﬂazol 1-y1]-pyridin-2-yl}-morpho
[ 2- melimgyl - 4- ( 2- met hyI pyridin-4-yl ethynyl)-im dazol - 1-

“éll{]ﬁéfi Rty ﬁ%%."%%n S i A o
y ridine
4«?:{{[]!5—39 rrg?tﬁrl[tlz t{"ﬁ% éﬁi ﬁfe%yﬂ%uﬂzgf f’yﬁl ﬁ&fc‘ﬂg Qy}@ thiomor-

azo |ne
5 bropbelﬁ1e[2 rrethyl 4- (2-met hyl -p)rridin-4-yl ethynyl) -

qX;Y zeﬂ%/yi %ﬁeﬁﬁ{ l{gn Ag (&&hn)él %Sz-mlethgy pyddin-4 Yleﬁhgﬂ]l?/ Lm]xdazol—L
) ln1ﬂ$4whéhk¥hd}$wum4n1d|3e 42 cycLogropyl 4-
gV%W n: | e gy ]
g/ﬁ ﬁﬁ&&ﬁéﬁi &’}/&Yg g-r:ng JS)/JT- Wi L‘[ly H I’f’l %gizﬁgel “T-v1}-pyri
(2 nEﬂh%tﬂﬂ%nﬂtﬁJn 4-yl ethynyl) -imdazol-1-yl]
ri.midin

e - gy - eyt s gy iy - edine

45§Hydb Sopyl-2 - [Elﬂlﬁhﬂgél—fj metyl-p 1dma¥—lyl&él}rny1) 1m1dazol— -yl}-pyridine,

%T(fﬁ]ﬂﬁ wﬁ?%F%Yggiémqthbrqygﬁugylyl%.}n%grl) 1m1|aXzol q—yl d%zr@mf'dme,

ZSIBi‘bﬂ)XbLE 4}2 mcmmktb(yﬁ pﬁdlﬁw@lmlgaﬂm@mj&apdﬂenﬂ] Ipytihidine,

rg,%fl ql[‘qaé— (?VF”‘%?? %ﬁ?ﬁnﬁ )]Fi%é fi}],'ll\} mc;]uol- -yl]-pyrimidine,

Qfﬂyélaﬁﬂi ﬂ-éé{b]metﬂi - 4- (el hyl-pREaEYA 'y{eﬁ*zynyl)—umdazol— —}rl]-pyrnmdme,
ﬁcyﬁlypyqﬂyh2g2yp?tﬁ a%ﬁﬁ-gelﬂl}ﬂ%yﬁdl}g—g—ty e%:? r?) ~1m1n}1azaf ?—71 T-pyrimidine,

42L(i-xﬁéﬂ1f)k\}rl@r[b%x?)h€-|ﬂy%ﬁetﬂyl5r Eﬁ AR bylidinl Avazabh 4mydabl-1-y1]-pyr-
hynyl ] - 2- net hyl -'pyri di ne and
3- (4- £FBsr o- phenyl) 2- et hyl - 5- (2- et hyl - pyridin-4-yle

t YDV} th3kb- L SrAEALDEO B ¥iges-y¥@ynyl)-imidazol-1-yi]-
2004/ 08099 P8T EP£004/ 0%22(7 Fﬁigﬁg errbodl r?e{qr;t) t he ¥
preseﬁvnﬁﬁwentlon provi des a conpound of formula I

sel. 8§t [h 0 hyl- 1- (3-trifluoromethoxy-phenyl)-1H-imidazol-4-ylethynyl]-pyridine,
1-methyl-5-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl}- IH-indole,
benzyl-{5-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-y1}-pyridin-3-y1}-
armine,
4-[1-{4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl] -2-methyl-pyridine and -
3-(4-fluoro-phenyl)-2-methyl-5-(2-methyl-pyridin-4-ylethynyl)-3H-imidazole-4-carb-
aldehyde.



4- [
1- (4-fluoro-phenyl)-2-nethyl - 1H-i ni dazol - 4-yl et hynyl | -

W(?zdﬁﬁfbébﬁbs’ pyridine, 4- [ PCT/EP2004/002276
| - (3, 4-di chl oro- phenyl ) -2-ne

2 ek,
| Hi mi dazol - 4-yl et hynyl] - *hyl -pyridine 5

hydrochloride, 4- [ 1-(2,4- dlflu ro- phen = et -
[tHonerdbodinent Sk @rqsymtypyenﬂgn @@Q“\ﬁ% a@mpa%ﬁé 0% formu.@"ﬂ selected

h} (3, 4-difluoro-phenyl)-2-methyl-1Him dazol -4-yl et
- 2-met hyl - pyri di ne,

4- m2(4nmdw4ph4n;(122ﬂacmylr L ymidzel- 4y premRy iy PP R S8

I A -methyl-pyridin
%Ifi sff&.égﬁi@ b&% Iffé T midasol- z&%ﬁ; R i
5 O, aenittrile,

-di en nlletﬂj?f 'u{d&i&ﬂ ijlexﬁ)iﬂﬂﬂ: Ayidine,
%den%iﬁﬁif pﬁfﬁi—yﬂ? s aﬁ@ *i]g ﬁi//-lz]-methyl—'_pyndme,

Hlhh e iy P o Gacpl -1
)@ 12- nﬁtﬂyﬁ%f(ﬁ&ﬁﬁhyﬂeﬂ)ﬂrﬂm -dpytethyiyd)- ﬁ@ldazo -yl benzonitrile .
t .
10 % Hn;}%ggrggrprm%}.ﬁ?’l@%%ﬁﬂucgg%e%{ ?é&nyWiHQhﬁdﬁbm%ﬂW Ppyridin
G- QP2 mbih2pyritinyd-ylachpaylriseidaral gy i GyAmidipeet hy

42/ (Id] Frg}:mlaﬁ_%z@ %@i{ Féﬁ%n%&lnt%ﬂ%} - d?z%}u ﬁ*)rlgl 4—tr1ﬂu0romethyl
mmﬁhﬁazol | -yil- pyr|n1d|ne 2- cyclopyopy|-6-
ﬂtbcg% PR 2y %Wg@ And- 18I ichidaBb10A g lpykimidine,
15 [ Befabnbrids (R rteiyyi- @phetiyhpyidin et ﬂyuhmnma@aqlol-yu pyrezine,

hJ@w_; 4o Rtz 1

(@-_c r zpt??tg’ﬁdf“ ﬁgﬁ%ﬁﬁm@/ﬁgﬂ §= Yﬁﬁi EETy a{z M 03'1] 1]-pyrimidine,

@)(;; &1@1!?1%;9 —6/_ i meﬂ%@ @m-ﬂﬁthﬂ:p?mtﬁlhﬂ—ylﬁﬂlyn}l) -imidazol-1-¥l]-pyridine,
t

?@ﬁh@}@’[—éi}wq 4HE/ ﬁygﬁ}yl %{ﬁ,ﬂ%m—&/ Yleh‘gf%{;l)f ihidazol- 1-yl]-pyridine,

gdl ethft=fl 99k hﬂﬂxﬂﬁﬁyl@s@ﬂiﬁ&h&dﬂﬂdﬁ)pmd@l AL-priidin-2-yl}-
-2-met hyl - pyri di ne and
m)3 (4aﬁMMbro phenyl) 2-nethyl -5-(2-methjrl-pyridin-4-yl

et hyay j?r 5. _ltﬁe%}qtaiz@ ﬁi-eﬂryl_gﬁﬁﬁﬁl-@ﬂh%ﬂﬁﬂ) 2idekel- prydsEhtindole,
i hvent{ on al'so ‘provi de cess for the ChkOBoridine and
oft-[3-Eotsaonrircer) -2f5o$‘aﬁﬂﬂ§11 Hpymidasglt- Ty Al %dré ﬁl i lel faﬂ
VLS eyl $0- 58-S ¥me dirs 4 G156 ki-ioridazole-
2§q%g%cy§%baﬁk; V[§20 4/0§%g$§£PCT|EP2004/002276
- 16 R&bdﬁd%@§ubstltuted aryl or aryl substituted by
one, two or three substituents selected from

25 The present invention also provides a process for the production of 2 compound of

formula I
R1
()
=
2 N /// @
R~
\( )
N
R R*
wherein

R} is C;-Cealkyl;
30 R* is C-Cealkylor Cs-Cracycloalkyl;



hal ogen, Ci1-C6al kyl, S-d -C6allcyl,
Cl- Coal | cyl - hal ogen, d -C6al koxy, hal ogen-d -

wobablkeoys C3- Cl2cycl oal kyl, C2-d | het er ocycl oatHyb2004/002276
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20

C1- C6al kyl am no, di-d - CBal | cyl - am no,
C1- C6al koxyanmi no, (Cl1- C6al koxy)X@~ Ceal kyl ani no,
C3 Cl2cycl oal kyl arni no, 5 benz&l am no an

uﬁsmmmﬁl@ﬂe @rﬁfb@f@éﬂwﬂbﬁfmﬁé B8P S aet skt iy ected from
one. habd, Bl &E@QQ}U@Q@@ 18hes, @"-@J&]Hdi% halogen-Cy-

%&ogﬁgagm cmmﬂ@ﬂ,-ﬁa@@@@goc@m@ﬁ:qq hglylamino, di-Cr-Coalkyl-

haI 0 C o 1 |
St s oéyc%éﬁmﬁc S%%%ﬁ Ky @allk}’lammoa Cs-Cracycloalkylamino

' am’no
d| CherCfmlrkiyd amd qanomns@baim@@gmwl or heteroaryl substituted by one,

( C1- £08L Kaxy) %m@ﬁé&m A 00en (e g%zﬁng;s@ﬁinl%mmb cx -Cgalkyl, 8-

benzy am no a ano, ogen

CH2 RE’; Wilyelicpl 61~958Hc5é Ha%a@eug’éﬁ%a@qu,@ah@@m aﬂ@am -Cheydloaliel,

Clzcyel ol ol N RSRgR FRTRE, Sem gt o il

and Ré,-tgalkoxtyhe; ﬁﬁﬁﬁﬂamg&oa@s @&ﬁ}@@@’m\m& bengylapinp and cyano; and

cQupo of f e ; -
n@‘ani‘%ﬁ%:%%md Cﬁﬁar%%f Ve ang QJ‘ SR égﬂ%?ﬁ @O%M;;}EQ
or (bjlzc@dsﬂhjdpund of formula IV 20 ~ (IV) R R4

wh an 4 ..have the meani ngs as defined
B@%@PIOWSPH‘:"EP%%&&%%f formila VR )~ (V) X

WigY idinptiuddas fodaealarHani ngs as defined above and X is
hal ogen; or WO 2004/ 080998 PCT/ EP2004/ 002276 -17- (c)

a compound of forrmula VI 2 N hal;R N (VT) R3 4

wherein R2, R3 and R4 have the ani ngs as defi ned
above and hal is hal ogen,

(ID

wherein R}, R* and R* have the meanings as defined above,
with a compound of formula II
R’-Z (ID)
wherein R® has the meanings as defined above and Z is halogen or B(OH),; or
(b) a compound of formula IV

2 N ’,&
REN R

wherein R%, R® and R* have the meanings as defined above,

with a compound of formula V

R‘I
N =

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



with a conmpound of formula VII R 51 N (MI) Y
wherein R has the neaning as defined above and Y is

wo bégIREdyE silyl or hydrogen. The reaction as eEsSEFbam®2276
In (a) maybe carried out in accordance with standard
procedures, e.g. by arylation &-a compound of formula
% using an aromatic boronic acid and a copper
¢atadoygtound ofifeoiwleNt | i ke di chl or onet hane or

tetrahydrofurane [see e.g. Lo Colmann et al., Og.

Lett. 2:1233 (2000)] @r ; heating a conpound of
formula Il and aRr:effrp nd of formula Il wherein Z is

hal ogen with a base JiXe potassi um carbonate or (VD)

cesium carbonate igx"a s@lvent |ike dinethylfornmam de,
or Pd catal yzed according to Buchwald conditions [see

e.g. Exa e .8:.s,.Buchwal d ghedr: s@hlogen,
WCE%LBE% ’r?f%é} ]}%avﬁ'ﬂée Irrl%aélctigs g%d%ﬁsn -Egtggcri b((eilfllmﬂi1 n (b)g may
bt @ Edrhpeualisf oymalaSBhogashi ra coupling of 15 a
conpound of forrmula IV and a conmpound of fornula V in
the presence of, e.g., Culd, (Ph3P)2PdCl2,Et3N in a
solvent |ike tetrahydrofafan or dinethylformm de

5 [ Sonogashira et al., S sis 777 (1977)]. In one (VII)
enbodi nent the neani ng Xi onpounds of formula Vis
brom ne or iodine. Th ion as described in (c)
above may, e.g. be ried out in the presence of
Cul |, (Ph3P)2PdC12, Et3N, n-Bu4F in a solvent |ike

t et rahydr of aran or 20 di met hyl f or i de. The. sal
' f ahemirdR chastlembynisg ardriingd ﬁb%’@é&g?& tf&‘??&&%gilﬁ F ﬁl‘édmgen'
skilled artisan. The conpounds of fornmulae Il, 1V, VI

2 Yol & NeNSlcadffe)ahspanthadieadordice igh standard
present i1 nvention. The conpounds,of fornul.ae | |I| %g%yrnnic acid
apscedmesreg by tiylaivaiof asPEPeynd felPF™, HrEePOR s 25

. no%\g bk g .ihg%glvéﬁttlhé%hl&ti&e%ﬁm oy dshodrofiranuilsee e.g.
y e pre b

| ared by reacting .a conpound of formila
10 ViolmMB @0040680.09.82: 35/ (R dxstss a.cg@pgw? ?é%_r%mlﬁ Handa

. hal R4 i ‘R4 : ke cbonate or
napmpgupd PEls BT iRy BaBlhaIE B IMBgOig sTanthon

akestem cdfteneeripesnlisntdie ﬁi@iﬂ@ﬂﬁadrv?arnpifd%%;n&gac&%/agﬁgc? %c&o%%mg to
TS LT S PP S S sher oL g
r §agg9) pTha rewtipoandesofibdddnithl may ke carried out by a Sonogashira’coupling of
15 a compound of formulaIVanda compound of formula V in the presence of, e.g., Cul,
(PhsP),PdCl,, EtsN in a solvent like tetrahydrofuran or dimethytformamide [Sonogashira
et al.,, Synthesis 777 (1977)]. In one embodiment the meaning X in compounds of formula
.V is bromine or iodine. The reaction as described in (c) above may, .g. be carried out in

the presence of Cul, {(PhaP),PdCl,, EtsN, n-Buw,Fina solvent like tetrahydrofuran or

20 dimethylformamide.

The salt forms are made by standard procedures known to the skilled artisam.

The compounds of formulae II, IV, VI und VII are novel and also an embodiment of the

present invention.

The compounds of formulae IIf and V are commercially available or their preparation is

25  known to the skilled artisan.

The compounds of formula IT may be prepared by reacting a compound of formula VIII



OH(IX) RNN R3 R4 wherein R2, R3 and R4 have the
meani ngs as defined above, w th dinethyl

wd doodossss 2- oxopr opyl ) phosphonate as descri becedmeigm@m2276

10

15

20

25

[ Synth.Corm 10 19:561-564 (1989)]. Conpounds of
fornula VI nmay be prepared by ¥eacting a conpound of
formula VIIl as above with a conpound of fornula X
R3-B(OH) 2 (X) V\,hgreiNn has the neani ngs as defined
above. 15 The re 0 §} take place by aryl ation of
a conpound of for MIT usi ng an aromatic boronic
add (conpound of fornu X) and a copper catalyst in a
solvent |ike dichloromethane or tetrahydrofurane

under, ap oxygen at nosphere [see : nn et al.,
OrGraiR £t ?néﬁlg%’é%t%gi Pea?%i%%%n%slso@#gg?’wl a VI
RBYDE cRfSRIEst fhyndle¥tdshboes. conpound of formula V as
20 above with a conpound of formula XI Y (XI) The

ti K b . . .
6 SPRSERELoHTEgR e R SR S e SR CHir it Pyme
qelvi@ass d1keszt(@sg4ahydr of aran or di net hy] f or mani de

[ Sonogashira et al., Synthesis 777 (1977)]. 25

AU Al of B by S B 0 s B i X

PCT/ EP2004/ 002276 -19 (XIl) Z NRz-.~ OH NR3 R4

(VII)

according to methods kno to the skilled artisan. (IX)
Compounds of fornuta | ybe prepared by
deprotectingacgﬂp tdngrof Hormula X1l CH3 (XIII)

R~(/Nsi QO3 Q
RS R4

wherein R%, R® and R* have the meanings as defined above,

 with dimethyl (1-diazo-2-oxopropyl)phosphonate as described in Ohira [Synth.Commn.

19:561-564 (1989)].

Compounds of formula VI may be prep ared by reacting a compound of formula VIII as
above with 2 compound of formula X
R*-B(OH): X)

wherein R? has the meanings as defined above.

The reaction may take place by arylation of a comp ound of formula VIII using an
aromatic boronic acid (compound of formuta X) and a copper catalyst in a solvent like
dichloromethane or tetrahydrofurane under an oxygen atmosphere [see e.g. Colmann et

al., Org.Lett. 2:1233 (2000)].

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

above with a compound of formula X1

Y// (1)

The reaction may take place by a Sonogashira coupling in the presence of eg. Cul,
(PhsP),PACl,, BtsN in a solvent like tetrahydrofuran or dimethylformamide [Sonogashira

et al,, Synthesis 777 (1977)1.

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



N~ R3 R 5 according to nethods known to the skilled
arti san. Conpounds of fornmula XIlIl maybe prepared by

w@héMlosdbg a conpound of fornula XIV  OH3 (T)pcikp20di002276
SI-Q(GH3) 3 O

5

10

CH3 R3 R wth an akkyl ating agent of
formula XVa R2-hal (X<ra) tol&ccording to nethods
known to the skilled artisan. Starting conpounds of
formula Xva are comer cially avail abl e. Conpounds of .

formula X IV nayw r by treating a conpound of
OH\ (X V)

(XTD)

formula XV H -~ NR3 R4 with tert.-butyl

di met hyl silyl chlgridegsaccording to nethods known to
the skilled artisan. 15 Conmpounds of fornula XV maybe
prepared by treating a,c ound of fornula XvVI WD
2@@4@8@@@8@@?&@2@&%8@%H%§% OH HN/ O (X ~J1)
R3~/ 4 with a reduci ng agent accordi ng to nethods

'@?o%\éﬁbub@s M@ sl T2 ehoaibeipsaparedGynispraidgingfe coomeund osdprmula XIH
maybe prepared by hydrolysing a conpound of fornula.

XVI1T 0-CH2CH3 O s (A VII) R3 R4 according to
met hods known to the skilled éé({ci@an. Conpounds of (X11I1)
By treating a conpound of

formula XVI1 nmaybg2
formula XVI 1| R3-T%H2/(_)SV|GH3) with e.g. triethyl

orthof ormate, et hylsr;ﬁJ o, acetate, glacial acetic acid
and iron powder R R

according to methods known to the skilled artisan.

Compounds of formula XTI may be prepared by alkylating a compound of formula XIV

%HSC(CH) (XIV)
N S 3/3
H—” “
\(_Z/\O CH,
N
4

R’ R
with an alkylating agent of formula XVa
R*-hal (XVa)
according to methods known to the skilted artisan.
Starting compounds of formula XVa are commercially available.

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

H\(Nl/\OH (XV)
, N
] R*

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

15 Compounds of formula XV may be prepared by treatinga compound of formula XVI



io according to nethods known to the skilled artisan.
Conpounds of fornula XVIII are commercially avail abl e.

wollies/esanggounds of general formula 1* and thei PCT/EP2004/002276

10

15

-0 Step | HSi Step

pharmaceutically acceptable salts can be nanufactured

by two general procedures, whizh-procedures are

outlined below for conpounds wherein R is nethyl and

R2 is nethyl, but which p edures are applicable for

15 al|l conpounds accovdirg to Fornula I*. Schene 1 0 VT
H+1J 00 000P0 NGSIs (VI
HN 11 N WO 2004/ 0 8 PCT/ EP2004/ 002276 -2l -

Schenme | contd. NR?N/ B/ ~N/ \ | Sl CN Step 3 0O +
OON Ni I Ni \'I N~-SI N Scheme | contd Step 4

Noikh 4 MdSEHAR afenViNorSah enmethdds MowiHtShe pkilledartisgr.ep 2
N-1\CH Step OH O N CO2Et NJ NaDH N, BHz N

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

XVII
/N . .

according to methods known to the skilled artisan.

Compounds of formula XVII may be prepared by treating 2 compound of formula XVIII

RP-NH, (XVIID)

with e.g. triethyl orthoformate, ethylnitro acetate, glacial acetic acid and iron powder

according to methods known to the skilled artisan.
Compounds of formula XVIII are commercially available.

The compounds of general formula I* and their pharmaceutically acceptable salts can be
manufactured by two general procedures, which procedures are outlined below for
compounds wherein R' is methyl and R*is methyl, but which procedures are applicable for

all compounds according to Formula I*.

Scheme 1

N ~d-
0 7 s
N Step 1 \gﬂ*“ Step 2
\(/ J/ H —_—
N .

/_\/\o/\
A
N
— .
o
i
o
e
i
[ o



~/ I Ar Ar HC(CEt), Ar Fe Schene 2 contd. X Step 4

31\ Step 5 N-OSI~ Step 6 N p' -~~ tBDMSCI " | n-BuLi
wl20d3fkgess M dazol e, DMF AN Mel Ar Schene 2 contclrefoByi2276

NIllroH Step 7 HStep NA ~N~- Mn02 No it I Ar 5 At

l oo N N Schene 2 contd. NN21Ar* Step 9 N Ar The

invention also relates to a process for preparing a

cesmpoehendccording to general fornmula I* foll ow ng

the general procedures as outlined above for cenmpounds

of formula WO 2004/080998 PCT/ EP2004/ 002276 =22 |*

wh N I's nethy* and R2 is nethyl B,

desi ted Ar and Ar', respectively, Schere 2) .7

Moregver the invention rel atgs al so ngdlcanents

contAi ni ng “one qf " nore CQﬂpDUﬂdS.Of the pretent o ==

|nvé§t|on and;&ﬂjpﬁﬁfeut|cah y accept gbl e ex0|p\€n

forAthe treat and E#iséntlon- f m3d uRS

receptor nmedi at ed di sorder uch as’acute and/or

chroni ¢ neur ol ogi cal dlsor ers, in particular anxiety

and chronic or acute pain. The invention also rel ates

t oschduee 1t8red Of a conmpound i n accordance with the

present inven- tion as well as its pharmaceutic

acceptable salt for £ nanufaggyre of medic for
‘d
== \
\( ] >
Scheme 2
0 o]
o Step 1 o W)LOEt Step 2 g \5\/“‘014 Step 3 (/N o
ol oM. COE %J NaOH = BH, N
HC(OER, Ar Ax
fe
Scheme 2 contd.
\ d
[
Step 4 Sk Step 5 N oo Step 6
- }\5 8] — . (f l
{BDMSCI ¢ | n-Buli N TBAF
imidazole, DMF A;\! Mel Ar
T

Scheme 2 confd,

i Step 8 Y 4
N oy Step 7 N H P N N
Ly = ] —~ 7
N e g s N
N MnOZ i 1l s }
AI Ar /U\rp\_' Ar
> ' Il O
N
il
M

Scheme 2 contd,
' Al
N =
Step 8 =
A

The invention also relates to a process for preparing a compound according to general

formula I* following the general procedures as outlined abave for compounds of formnla



the treatnment and prevention of nd uR5 receptor
medi at ed di sorders as outlined above. 10
wrbaansoesit i cal |y acceptabl e salts of conpoundsC@EP2004/002276
formula | can be manufactured readily according to
met hods known per se and takiTéinto consideration the

nature of the com pound to he coqver ed in
I*mﬂnega’niPc imethnfbmﬁlg inoicthy] Gcemdds 2res ﬁlgﬂa‘}?@g‘%&ﬁ?‘ér pegpectively,
% ?Irobrom'c acid, sul phuric aC|d nitric add,
P 6fi'c acid or citric acid, formc acid, furraric
acid, maleic acid, acetic acid,. succinic add, tartar | Cunds of

amrdovenéiehamglwhgh}@m elsq Bregispareny COBIAPERE SR %HBH?%COIHP

cl.d an beccfosmaior O wfatment and,
gliaeé)rrﬁ;ae %@Etléﬂaﬁ%ﬁa?mﬁwuhg@ﬁcgﬁ%ﬂof c gngI ook ohi me _
5 @i‘ev’émuimmd)MGluIﬁowpqmmm@eM’qed ﬁlS@gif#‘%ﬁﬁd{ ag@city PRgP% 248 neur
mg Lai is d%l kg agﬁcﬁﬁragxll | $irodiBbr @éiﬁé@zhﬁ sodi um :
ci:l?ﬁ um nmagne ium or the like, basic

arri nes or baS| c am no acids are suitable % r thtg S
fThe imtention efso pﬁa:enmbqusqqf@a;pﬁgpoaeéé%ﬂ%r ngeyite thypprese

%H)' di o OQRQ é_ﬁ %HHQE’ RSP thd i @dute cFacbdicaments for
arma ca yacc ptable salts h,er |naftetr[_1 dzb
Rharrmamnt mhp:e&xrmwf@s@iuas seceptoT apediaier, TRYIRETSGA B ed above.

above, netabotropic glutanate receptor antagonists

d can Ak oPorRuBMEanh be indfifactured readily
10 g%ﬂ%ta%gepfts%r1 d&'gtg 8%50%?%%& ‘s, such as ﬁ)‘;ut e

aa&dirdrnsctb rovthodsieomol pogscaid tgkissiaercensidgghpt fagaeffirg of the com-

or der. nd nemony defigi 4 AUl ande, hydrochloric
cﬁﬂ%ﬂ%%%%ﬁ?mertﬁ eag% llﬂg I%é”éaﬁ?é’\gﬁ%%a? n?csa: s 25 oﬁsgerg s ore

faid, h?&tobfmmoapldl epphyriczid, zipiecd BhosaR%iet | on gificgicid, formic

tic or. ch noni.c.de-..gener APIHOGESSe 8ci@f mbthenesulphonic
n"ﬁ‘# ardG A Alelg R U SR %\I‘éérlﬂl% di sease, Cslenl e
15 dﬁﬁﬂa Luomenempﬁomgammd tedkeare saitshle farithe Eﬂr@atwno pharmacenti-

erosi s i a_cau y v , H @ntain th
N T

Cﬁléﬁﬁﬂemé df%ﬂtaﬁﬁﬂ&ﬁ-ﬂﬁma&lsy@tc examsple soditin, PoWSSIYR; eafium, magnesium
nﬁ%‘%{f é-ﬁ%» g’lggltﬁgl’r‘frﬂa%% ﬁ)g E%Slltg Iﬁﬁ%g}to a.fﬁlucﬂ Gl QBSLIeFHCRe: Mﬂn of pharmaceu-

S gral ne, urina

| REMRLEABDOR salth Piddiecadpiutdson, psychoses op| at e
addi Cti on, anxi ety, vomting, dyskinesia and

depr essi on. r e _indi ¢ i Gl fre
e
t pRASRIcaMS! CB@%buﬂcﬂ@ ine S&rdﬂ:lagbr trentiheedgtwive, metabtpapic glutamate
~cord injuries, d i.,njuri "
pEEERIAR é;},tag%%sta and cap heusgd ch: &he %&)& Rt 8{2\@%@%@& of mGluR5 receptor
29&@1&@&9&9&&@@ é@E%Q%t@&Qﬂaﬁchreﬁi& Ii%haﬂngccé disprcers, cognitive dis-
ounds are es cial l usef dis-
Sl i
25 SUCHLr@Sre @i ﬁ%ﬂaﬁtesepﬂﬁlﬁbyf hbtpbieit, dmaaas@:lltev grsempiie prschronic de-

neur opat hi c in.such as trigen na
nEaReatigNeDTORSES @? the DeETRYS ﬁg{éﬁ'}g SBQIF s ﬁgngeF' Qﬁ{skacsﬁ senzle dementia,

al}ﬂﬁ'ﬁi@oxﬁ@c\frﬁﬁ@a Mﬁ%hmpﬂhadcﬁrosﬁmdtmemm atuls Dﬁ, ajmn}urles, Te-
pal n associ at ed

vari
c 4neprthydfinnsghic Pg&g.gqso%ilsmmr IPIaF SO&'JbﬁI{l Eaus gﬁeélgc{aments as well as
m cgﬁ&ltl%ﬁs %Bﬂ:h%’iditto chhemphativreat fgictahs, awdhiasiegyrnphcle spasms, cOn-

Phar naceut i cal Conpounds was tested
30 f oniﬂsmmsnxglgﬁ@ﬁdgmg?y mcontinence, micotine lf:llém’c I, ps%:hoses, opiate addiction,

anxiety, vomiting, dyskinesia and depression. Other treatzble indications are restricted
brain function caused by bypass operations or transplants, poor blood supply to the brain, .
spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and

bypoglycaemia.




For bi ndi ng experinments, cDNA encodi ng human nd u 5a

receptor was transiently trans- fected into EBNA cells
wdShfi@ssopr ocedure described by Schl aeger and pcT/EP2004/002276

Christensen [Cyto- io0 technology 15:1-13 (1998)]. Cell

menbr ane honogenates were stor€ed-at -80C until the day

of assay where upon they were thawed and resuspended

aPHarﬁ@cwﬁc@Dm@ otuitls hbe eebecidllyi wefoss, ahilgeaml Reecsmblegondgnf pain in-

25 mM Cad 25 di thi

7 te GAaTER AT RESIE D OREET 2 IR 38 Shsghtis, neuropathic

V\?!nh suléﬁﬁélt&%éﬂnﬁﬁl bSldr dlﬁtmﬁg‘le, édzé:teac m:u:repa y paictel caysgigia, hyper-
twel ve

MPEP, concent rations Mr di-
t &gpﬁ@g@\reﬁ%%p%§§m( Post: é)PFIa{_‘[gF PYBAR a%fas?ggtﬁ%)qglfﬂq ious con
5 Niighs Ale caGRIPSgidd, knahoebide ntémlh&nmraﬁopemigmmdndvgﬁﬁ -
a fixed concent rat ion of [3H MPEP (2nM and 1C50

etk SR A M e g i goine
pesiqrneehdiua: 1 h at 4 C At the end of the
i ncubation, nenbranes were filtered onto unifilter

(96- ite micr te with )
prESF g]_qilg,%g SPCHIORNLS £ ?}}\Té@lggﬁng U%%:Hlk?%@ S? gsgf&éa b 8fiently trans
B'f@cftecﬁﬁﬂt@EBﬂA VBY mﬁ?h piotydunt Héscabdd Hyt&hh!ag@ 206 Chrzstensen [Cyto-

10 e 150 TR S RO e R L i 80 C el he

bi NG GeWPRHERH Hﬁ atbyherd thewed ﬁﬁﬁ@@@emied]ﬁldl\polﬁ@med in 15 mM

;hﬁaé%g:',l gact i Vi g{lofﬂ%l%g gfg:@@fﬁf ﬁ‘lgsfﬁrg u]%%ig%rbuffer atpH
AT Qﬁq' L3 EREEEEHOR ALERoasdiidion of 45 25 pl

Fosti"n erra Packard S. A, Zurich,

Switzerl and) and shaking for 20 mn. _ For flil_ﬂg} EoPn t
anEaatyx&tiofl GaPherins m&slﬂ@mmdsbﬁv@ﬁ@lcpmtfmﬂﬁ% PEP concentrations

SR B B Lol Saagle L1 et comre
5aut1¢§1§3€:q1&tmfeﬂtslmrblﬁt€f@9&d0ﬂﬂi s fixefmonewsittatiopef g rg‘ﬂ 2nM) and

p v@gﬁccgﬂisf gﬁl‘fl%%l.}l‘,é %gg&t?ﬁ H&Q%glu%%rﬁt}eg% { @e)leM 000nM). Incu-~

Dellsitﬁfm@r&lperftgmdm Ih efof°diret ri ¢ i magi ng pl ate reader
(FLI PR, Mol ecul ar Devices Corporation, La Jolla, CA,

USA a .al u Jagved] whi .
Sl BRI S B B Po R eNERATR, oo @P‘gdp“ .

by Iak‘@m;ﬁldﬁbﬁ%&g]r(}ﬁﬂ fﬂt;spbaﬁogbmﬂ 12didi® % REbn W er, Packard Bio-
St dwashed 3

ok T g

| Ogiinseks ethamltbsd @ Tei-Halgpil muf&ndquecﬁ@bmﬂ% “ggfmeasured in the
ng an iterative non |inpear curve fittin r

(Xooeadiot 10 1EbMAFP Do G BRET SN s B YR 1hje) on o Packerd

ggﬁoﬁo{ﬁ&gﬁt‘ H?%oﬁ]%&ts%tﬁ{t?org&o\(ﬁ&r wiBeqdfhMak uerrk@ionmafter addition of 45

f la; Ki=| G507 [1+L
st b ireodoB 0V Ghales ek T e, EBHbe Y AT BrsTt TR for 20 i

conmpounds tested which cause 50 % inhibition of the
gg?ég Ir{,]chP}r'l d Iss%%rsl, zpd]i He%wrgﬁgx@s webe ﬁe?fo&ﬂl%d 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 ceils were dye loaded using Fluo 4-AM (obtainable by
FLUKA 0.21M final concentration). [Ca®"]i measurements were pexformed using a
30 ﬂuorometrlc imaging plate reader (FLIPR, Molecular Devices Corporation, La Jolla, CA,
TSA). Antagonist evaluation was performed following a 5 min preincubation with the test

compounds followed by the addition of a submaximal addition of agonist.



radi ol i gand used in the binding experinent and the Kd
value of the radioligand is enpiri 10 cally determ ned

wd oso4@s0bs bat ch of nmenbranes prepared. Phar magauyErRad4/602276

10

15

Compounds are nGLuR 5a receptor antagoni sts. The
activities of Pharma- ceuti catZ@on'pounds as neasured
in the assay described above are in the range

< ..
150 inHibilbn Aetthgcintists datees Goek fiteed with £ Fivy [p]ara%e 3%18%% equation

Loty 1](35 a%% g—?ﬁi goéjg&%rgufngg fggteZatﬁ% n%g%miag%gtg?es%tﬁn%soggvaf e (Xeel

55)_89 65 15 Ki (nm3d uR5) Activity specifically as
anxi ol ytic agents naybe denonstrated in acordance with

?@ﬁg}q%&g q}%%ﬁ%eﬁ ttﬂgﬁl_fvaﬂtgeg g)f tén%goﬂ-&)%\%lﬁg%vt%%?d Bretg]‘i\@nvﬂi‘@em value is

F&eﬂﬂé@‘ﬁ}sﬂmerfomﬁ»uﬁgﬁtmhﬁ@y 70: 83-244 (2003)]: The Vogel
conflict drinking test is a procedure that has been
wi dely used as agscr met hod for anxiol ytics.
In this proceduré&;’ é”ryvtatergﬁr}t ake of thirsty rats is
measured under condltl ons where water int ak%ﬁ hich cause
sidpRndsthe dChyabkeaterthese shoeskirafi enatithe AFeR GRds fesiefa’

S Ls ar { d (fern28ip) dukd e coffeatration of
L T e I S

first ter
rﬁ&idhg@ﬁd aged mﬂ&xbm&ﬁg edenimet aod thedel wplugof \ﬁﬁe ragjoligang is empiri-

|nthe|r C ay, they are
a‘F 8\%@‘%% %ﬁ(eairgggn%a ﬁtn}%@faﬁggg&g’%u n the oper ant
box for 15 min, WD 2004/080998 PCT/ EP2004/ 00 . FPharma-
bl taskitichl Chepoands aat INGHERI52 CEPOBIIAERTIk ) af‘ﬁ@t‘i‘—'s oL rhar
hone e for one ho 4 are il range of Ki< 150
tFFélfr‘Céa(go Lb‘téas P’gasﬁe%(%aé%ga}t{ é%g%]ﬁgeddaﬁalﬁﬁkl ng spoutg
farf.10 mn, but now they receive a 0.5 nlA electric
stimulus for 0.5 sec every sec that they |ick (counted
as an inter- ruption of an infrared beamin front of
t HETY, %’( The el ectric stimulus suppresses the 5
tinme that the ani mal s spend_dri nking, and_treatnent

Vi T opRRar e e u; i all) Oanriapﬁlds path EMY or Caftetely K; [oM]
el nitates \or-ral—dr-pki-rgeur-atiom— Pharmaceuticar 27
(,onpoGnds can b Yused| as n%dl canments, e.qg.lin the form

f—phgrmacep- tiigal ptepar 8ti ong. Thé4pharrracetﬁt7| cal 16
preparations can be adm-nistered—oralty—erg—igg the 18
florm & tablets,>5coated tadl ets, draé har d and
soft—getatie Tapsul es, Soput 1 ons, eleI Io si ori@ or 12
- quspensi ons| However, !the adm ni StJ_LatiSCﬂ chn a;g%u be 33
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3 0] 29 25 89 65
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Activity specifically as anxiolytic agents may be demonstrated in acordance with standard
test methods, e.g. as described in the Vogel conflict drinking test [see e.g. review of Millan,

Progress in Neurobiology 70:83-244 {2003)]:

The Vogel conflict drinking test is a procedure that has been widely used as a screening
method for anxiolytics. In this procedure, the water intake of thirsty rats is measured
under conditions where water intake is suppressed by electric shock. In our version of the
test, rats are water-restricted for 23h during three consecutive days. One day after the first
vwater restriction, they are allowed to freely drink for one hour in their home-cage. The
second day, they are allowed to lick from & drinking spout in the operant box for 15 min,
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Compound and, if desired, one or more other therapeutically valiable substances into a

galenical dosage form together with one or more therapeutically inert carxiers.



2-methyl -3-(2-trinmethyl sil anyl - et hoxynet hyl )-3Hi m daz
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w@20mloBysbs | H-i m dazol - 4- car bal dehyde (5.0 g, 45TmERD)4/002276
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4‘%&;_@%%%201{{?&%&1@0&%0%&?“ h) rl sil anyl - et hoxynet hyl

eth ynyl - 2- net hy é_ -trinmeth |IanI ethox rrethyl) 1
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dded T, 7
A addeP BN Iﬁ«%ﬁ% O“?‘hto sggtfenglgg%?h&d}uﬂ%ﬁﬂﬁggl\g%s%ﬁg It 88 in dry
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(2.2 g, 9.3 mol) were added. The reaction m xture was
then stirred at RT overnight. The solvent was
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and extracted three tinmes wth ethyl acetate (70 nL
each). The conbi ned organi c exfacts were dried with
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solid t Th bined
p&ﬂP?qugﬁ%ﬁ%ﬁc@Féﬁﬁ%f et B Rz (70 i 0. The combine
ng AR2 08RG ried @BhSﬁ@pesmm sulfate, ﬁltered and evaporated. The crude
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sedeP & 6?#&2‘@%?]5 %%#g@\zgg:ﬂgen fromthe sol ution.
Tri phenyl phosphine (341 ng, 1.25 mmol) and bis(tri 5

pnqemoatygszhl ne) pal | adi un(11)chloride (1.47 g, 2.09
nmol ) vve adde nd .t.he reaction mxture was stirred
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Hon mixture was poured into ice water and neutralized by addition of sodium hydroxide.
This mixture was extracted three times with dichloromethane (300 mL each). The com-
bined organic extracts were dried with magnesium sulfate, filtered and evaporated. The
desired product was obtained as an off-white solid (14.7 g, 85%) and used without any
further purification for the next step.
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35 Example III-1: 2~Chloro—5-meﬂ'1y1-pyrazine (III-1)



Exanpl e 111-2: 4-Chloro-2-trifluoronethyl-pyrimdine
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Step 3: [1-(4-Fluoro-phenyl)-1H-imidazol-4-yl]-methanol
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Step 7: 1-(4-Fluoro- phen}fl) -2-methyl- lH-lmldazole 4-carbaldehyde



and the reaction mxture was stirred at RT for 3 days.
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4-Jodo-2-methyl-pyridine (656 mg, 3.0 mmol) was dissolved in 10 mL dry THF and 10 mL
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oxygen from the solution. Triphenylphosphine (20 mg, 0.07 mmol) and bis(triphenyl-
phosphin)paﬂédium(ﬂ) chloride (175 mg, 0.10 mmol) were added and the reaction mix-
ture was stirred at RT for 1h. Copper(I)iodide (14 mg, 0.07 mmol) and 4-ethynyl-1-(4-
floro-phenyl)-2-methyl-1H-imidazole (IV-1) (500 mg, 2.5 mmol) were added. The

reaction mixture was then refluxed for 3h. The solvent was evaporated. The residue was
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tion by chromatography over silica gel and crystallization from ethylacetate and hexane the
desired product was obtained as a light yellow solid (2.8 g, 57%, mp = 151°C, MS: m/e =
292.1 (M+H).

The following compounds were prepared in analogy to the method as described in the
above Method A:

Compound name and nmber Compound of MS: m/e
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pyridine (57) due to n-butyllithium impurities in the cyclopropylzinc chloride solution.

Example 6: 2-Butyi—5—[Z-methyl—ti-(2—methyl—pyridin—%y*leﬂwnyl)—i_midaz01~1—§r1]~
pyridine {(66)

The tifle compound, MS: m/e = 331.1 (M-+H") was obtained as a by-product in the syn-
thesis of 2-cyclopropyl-5-[2-methyl-4-(2 -methyl-pyridin-4-ylethynyl) -imidazol-1-y1]-
pyridine (59) due to n-butyllithium impurities in the cyclopropylzine chloride solution.

Fxample 7t  2-Methoxy-6-[2-methyl-4- (2-methyl-pyridin-4-ylethynyl)-imidazol- 1-y1]-
pyrazine {(67)

The title compound, MS: m/e = 306.5 (M+H") was prepared by treatment of 100 mg 0.32
mmol) 2-chloro-6-[2-methyl-4- (2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl] -pyrazine



thesis of 2-cycl opropyl -5-
[ 2-met hyl - 4- (2- met hyl - pyri di n-4-yl et hynyl ) -i m dazol - 1-

wd’ doaofdydd di ne (59) due to n-butyllithiumi rrpt#dﬂﬂp@@em@zzvs
e cycl opropyl zinc chloride solution. Exanple

2 Met hoxy- 6 [ 2- et hyl - 4- (2- met-Al-- pyri di n- 4-yl et hynyl)
-imdazol -l -yl]- pyrazine (67) 15 The title conpound,

N%i-g) ol 5= ﬁ%@ffso(iMHﬂtﬂ)etm&ddﬂﬁ epal ot thdlyartal é3it, 7611) . Bie compound,
1

2afgeé|e§g@:hgn[@%ﬂﬂcetate(f ﬁ%’t"ﬁ%ﬁlpuﬁ]&ﬁi BV hILPmch ﬁ%’/}ﬁr Held 62 mg
ARzl 53%).- pyrazi ne WO 2004/ 080998
/ EP2004/ 002276 - 40 (27) with 5 equiv. of sodium

gﬁ@%@%{% L&gﬁf Iy~ £%%B§1%%®§f£ylg§bpn@tlgp§azgp@ﬁ Ynidine (68)
5 Gg%sfm%i— Bys5 £ QBB D@EARBYaredineindlog e 11 métho@ @ evribt above

2ime @r@i@%%%@%hﬁy% (rmehirerrgin-4 ety 2Rl grridine

(M)dazol -yl]-pyridine (68) 5 [Ms: nfe = 305.4

H+)] was prepared in analogy to the nethod as
descri pbed above

6 Exampled: 2- %Mqﬁ%@ﬁw T&ﬂeezhﬂ@rﬁymeﬁm PHinadledmydazel 1-ll-
i m dazol - | - y%:lﬁg($glne (33). Exanple 8:
2- Met hoxy- 4-T2- et hyl - 4- (2- net hyl - pyri di n- 4- yI et hynyl)
d I I d 69). 10 Fol |

0 B St b bt I EE o7 (199912
49 8 Gy @23 QilienBrube vEQ %QM dfbedndechh Kmﬁﬁ&@pﬂﬂﬁ) trifluoro-
o) piongom

:%nmﬂh e antnQl (ﬁ? ‘?nr%a ggﬂﬁ{gl) aﬂd QesifRhdbonate (2.86 g, 8.8

eacetone ') .and cesium
Camluol’)al Me(di)l%(?gmeﬂny& II-EqmldgzoM—yiemynw)—pyndme (1-1) {1.18 g, 6.0

15 2Rt B x{lirgﬁ%rgamﬁ%ln& £ ?ﬁséﬂloﬁgfqﬁlﬁé Ryt 1ByLDd b eHirfol) [Talik

4-a1ndd’d)&z€l€ Reth Ghepy BBd B4 205N0Wag addjﬁdgThqn@cqafﬁ)Wf)s stlrre at 110°C for

LT REAZolar RRSEA IORRIL (381303 L ARSRNL MBS NILC]solu-

C e oreRiic @hﬁisepwstdohcmﬁﬁtbdtaed\peaﬁe@blz d@raﬁ@graphv on silica gel

ot Bheanbonn Bacanaoshors P g B o PERr SR s obtained s

20 SiJ4 Nehd fromtbaned ckBRited td th FIC. salt. mp =
“0 éﬁ %%mdéﬁmﬁgig%qggﬁggun (y@sabptalﬁed gs 20 a tan

sdﬁﬁs]@?@(Mﬁ@HfE‘fa@):(M& Ihf, = A0 {1 ¥ree base was
converted to the HCL salt np = 145-147C (MeOH Et 20,

ixafl 9%}51% - &3& op zem%ﬂl 1-pyridin-4-yleth 1)-imidazol-1-y1l-
Mﬁ?m ‘?1“[9_ ﬁl{e%kk P ?l t hyl pyrlyélln 4Yyl esﬁ?ynyl)

-im dazol | pyHflin-pyy ]1 anme:i?% } ani ne (70)
3 Fl uor o- 5- [ 2- et hyl - 4- (2- net hyl - p)rrldln 4-yl et hynyl)

TR0k ot PY (b qhﬁﬁﬁéﬁ)@ﬁim—%ﬁr} mam 1)z 34-ANBkidine (45)

i ssol

25 c a(rlB@)n@ @34 (k89l) mgs dj_}sscggedm@ryi diveethylife Wgﬁﬁgagmum carbonate
R e ey
m actduthe rmedsorpmuwtgde wat refleged overnight. The reaction mixfure was potred into 60
L water and extracted three fimes with ethyl acetate (50 mL each). The combined organic
extracts were dried with sodium sulfate, filtered and evaporated. The crude product was -
30 purified by flash chromatography on silica gel (dichloromethane / methanol 100:0 -> 90:10
gradient) and the desired compound was obtained as an off-white solid (22 mg, 20%), MS:

m/e =3182 (M%;H“L).




mL water and extracted three tinmes with ethyl

(50 nmL each). The conbi ned organi
Q&b&%g&ﬂ th sodi um sul f'at e,

he crude product was 30 purifi
chr omat ogr aphy on silica gel
nmet hanol 100 0O -> 90:10 gradient)

C. extracts were

ed by flash

(-diichl or onet hane /

and t he desired

acetate

filtered and evapop@fRehoos/002276

CUhP mliraidneeegsemmedibfanalogy e '@IQIIHIQﬂhQCE@ degribed above:
')OOA e .= 1’21;&% 2 / I\II.LLLL\ ‘AMS.FUUA é%%ong R
PP 0R REI0 2360 The 1o 1 0 S wer e
prepared in analogy to the nethod as descrl bed abovemP
Conpound nanme and.nunber +
j‘ﬁlra@th@r‘réy Z-melzéﬂ%vwhﬂzpy(@%f ﬁﬁﬁ'?égﬁla'd?@y' Sy e A G
iyl din)2-y1}- hydrochloride
4- ? nyl)-im dazo 711 pyridgin-2-711-
hyﬁn@@: 1ori de ami ne (71)
E dirrﬁéﬁ%&y {a@ﬁf_f krﬁzg{f'g AN Z{i ét}‘_x?rl‘pygﬁiﬂly' By ddidimetbgiemiaad| 319.4 (M+H")
4 4W1@Wﬁymnd&m1daﬁwﬂﬂl}¢r%"¥%yr agibdmchloyide
hydr. ride am ne (72) ethyl
é% ghé?hyl-4-(2-mthvl-ovridi n-4- (48) and -
€ teﬂw[l—eiﬁn’ [Zen&hjt-2(A-Medhyl-pyridin-4- (48) and ethylamine 317.2 (M)
D i ) R i e b
(aaima(vd})net hyI amn ne 304 4 (Mk )
Vet hvnyl }—i - i IR L . o7 WA H+
e R T D e L A
( %:Ya&lm@ -1¥8idarnl eyl BEidin {24yl }+Ht ) hydrochloride
yl et hy %)-I m dazol -1 -yl ] - pyrazi n-2-y| }- hydrochl orijde
grifHe E Cycl opropyl -{6-[ 2-net hyl - 4- (2-net hyl - (27) S
9 etﬁgkl{éiji Hlfeﬁii‘ln)} (2—meth yl-pyridin |4- (27) and methylamine 305.0 (M+H")
p) . ridin-4-y -1 i dazo razi n-
c;b%ertbm%)pyp%q%é Sﬂ?wl}aﬂ&n% - (76) d]m&xon
1- aﬂ:@tu%% et hyl - 4- (2- met hyl - pyridiin-4- (48) and
pvrrolidi'ne 344, 2 (P%H ) 3313 (AE)
yl@stdhgm?P}ﬂ-ﬁfSnﬁ-?danbb’]—%"(Weﬂﬁ%l di n} @?Q/_Fﬂ}d pyrrolidine =
lg # dbaleh }gﬁgaf’olil)ylﬂﬁth pYEjRipRofiar38) and
ylmrl}wm(rﬁh dazol -1-yl]-pyridint2-yl} pyrrolidine )
;nﬁﬁ)—” E% e&hﬂe "gz,‘sg-)égxy{‘ c}lﬂ%—”y' ~PYT4g9LRE fyrrbldhe 3442 (M+H")
lethynyl)-imidazol-1-yl}-pyridin-3-yi}-
pyrrolidine (77)
| 1-{6-(2-methyl-4-(2-methyl-pyridin-4- (33) and pyrrolidine 344.3 (M+H")
ylethynyl)-imidazol-1-yi]-pyridin-2-yi}-
pyrrolidine (78)
1-{3-[2-Methyl-4-(2-methyl-pyridin-4- (48) and piperidine 358.2 (M+H")
ylethynyl)-imidazol-1-yl]-pyridin-5-yl}-
piperidine (79) :
4-16-[2-Methyl-4-(2-methyl-pyridin-4- (33) and morpholine 360.5 (M+H")
ylethynyl)-imidazol-1-yl]-pyridin-2-yl}-
morpholine (80)
4-16-[2-Methyl-4-(2-methyl-pyridin-4- (27) and morpholine 361.5 (M+H™)
ylethynyl)-imidazol-1-yl}-pyrazin-2-yi}- |
morpholine (81)




yl ethynyl)-im dazol -1-yl] -pyridin-5-yl1} piperidine
(79) 4-{6-[2-Methyl-4-(2-nmethyl-pyridin-4- (33)

“Mﬁ?ﬂE@QE l'ine 360.5 (M) PCT/EP2004/002276
et hyny

10

15

20

)-imdazol -1-yl]-pyridin-2-yl} norpholine

(80) 4-{6-[2-Methyl -4-(2-nethydzpyridin-4= (27) and
rmrphol i ne 361 5 (MtH) _
1—ﬂ i -4pyr aZJ i 32 -apHl fhinoropplotlinge| 376.4 (M+H")

81 80998 "PCT/.EP2004/ 002276 - 42
( ) Vﬁ%g 10 (Whié?‘l%y?fl pyri di n-4- (33)
%&%HH m&e@ilne 376.4 (M+H )

viethynvl)Y-im dﬂ?nl -1-vil -pvridip-2-yv1

t(ETMc@pﬁheﬂhﬁr})@n@h@){G([Z-%@ﬁE% SRR s gRor- | 3623 (MAED)

th eehyB afdlifte
R e A IR s A

hymdur’éltﬂi-laﬁm (88) yl]-pyridin-2-yl}-anine (83) ‘

R R T e T R M)
rmemym-ppyhn-ea-ﬁemwﬂ)emylnmhbﬂin deetloyl)-aming -
et héﬂ#‘z“ nelIPn’éE di n-2-711-am ng (84)

-4-(2-net hyl -lpyridin-4- (48)

aﬂuiﬁﬁn{bylz @mhﬁb'i—iﬁﬁ@ﬂeihﬂ\m’)ﬂduyléet H)&Shgad banavlcamiae - 1 7894 (M)

Zﬁ? By ?Wﬁyoétlf’ﬁﬂ] ne%‘{’{gg)”ﬁgﬁw 2- (12 met hyl - pyri di{n- 4

-ythekligslyl ) - i nrdazol -1-yl]-pyragzine (86) The titleg

compound, MNS: ..e = 3504 {(M-HH—was—prepared by

treatnment of 100 ng 0.32 5 mol)

2 chl oro-6-[2-met hyl - 4- (2- net hyl - pyri di n- 4-yl et hynyl ) -
BAaae01 - YU Mo ooy A0 wk - -8 (2quithyl-pyfridin-4-ylethynyl)-

2 met

oxyet ha 3 _equi of sodium hydride in 5
m of THE I(EFHMO '(Z%‘Pﬁﬁé”‘ﬁz%ound after extraction

with methylene chloride / water, was purified by
CTLORBE BghARkA, ME: ﬁi/éi 340. 4@{{@)b&smﬂtyﬂed41ﬁjﬂ/§reaﬁnent of 100 mg 0.32

2- i}il(lé@ 1'D\/Et hoq);g) ef hox %12*’61} (%‘ rg}%t hiﬁld@_&,}éﬁqﬁirgﬁgﬁldﬁg 1ny1]4 “pyrazine
géf-‘/ﬁ —v\géf‘s% ik MR dih W88 tHAREDAIAEKkqully. afildbgy Hydritim 5 ml of THF

descri bed above from

6411, 670- Bhe compam() 2 (egtrﬁg{wdbwfha ene &b]WélF Aw%tef,)was purified

7 Exanpl e 11:
4B} ?R%;%a& %agﬂ E%%%gw(egﬁﬁ?nr?gt hyql%{gl H i m dazol - 4-yl et

2- et hyl ridine . ’
2 2- llf[ethoxy—eﬂ%f}r) g )fZ—methyl é ?Z—methyl—pyndm—4-§r1ethyny1)—umdazal—1—71]~

pyridine (87) [MS: m/e = 349.3 (M+H")] was prepared in analogy to the method as
described above from G-ﬂuoro—z—[Z—methyl-é—(2—methy1—pyridin—4—ylethynyl)—imidazol—1—
v1]-pyridine (33).

Example 11: 4—[1—(4—F1uoro—pheny1)—2,5—djmethyl-1H—imidazol—4—y1eth§my1]—2—methy1—
pyridine (88)

Diisopropylamine (0.260 mg, 2.6 mmol) was dissolved in 5 mL dry tetrghydrofurane, n-
butyllithium (1.6 mL, 1.6 M in hexane, 2.6 mmol) were added at -78°C and the mixture
was kept at -78°C for 10 min. 4-11-(4-Fluoro-phenyl)-2-methyl- 1H-imidazol-4-ylethyn-
y11-2-methyl-pyridine (1) (500 mg, 1.72 mmol) in 5 ml dry tetrahydrofurane was added at
-78°C and stirring was continued for 45 min at this temperature. Methyl iodide (410 mg,
2.9 mmol) was added at -78°C and the reaction mixture was siowly warmed to RT. The
reaction mixture was quenched by addition of 50 mL water and extracted three times with



15 Dii sopropylamne (0.260 ng, 2.6 nmol) was di ssol ved
in5 L dry tetrahydrofurane, n- butyllithium (1.6 ni,

0. hexane, 2.6 mmol) were added at -78@@@@25@@002275-
W%‘F@ﬁ%dg% was kept at -78C for 10 mn.

4-[1-(4-Fl uoro-phenyl)-2-nmet hykzd H i m dazol - 4-yl et hyn-
yl]-2-methyl-pyridine (1) (500 ng, 1.72 mmlgg. in 5 ma o
dF Sy ahL ALl UERNThBsTRdeRdrahic R8s wt dsieiibrigam s

was ‘continhued for 45 min at this tenper t "
o s gpor2ty T SO T e e T S A R ety

ro%as‘fléc!ag@l @%ﬂé&%ﬁeﬁﬁe@m@ byt) wad trediesivedRDmpRvad was obtained as
réaction m xt

re was_quench i\tion of 50 nmL

e siid (33 macran, My & ToRa G o 2004/ 080098
PCT/ EP2004/ 002276 -43 diethylether (100 nL each). The4 b

5 %QFZZFH;?Q .?591%2[)-9-xﬁéﬂlﬂ%l(ﬁm%fg@pﬁiMWeMY%@ﬁ-mdéml@' -Caro-
frate,; i1 tered and evag&rgzﬁte ._The cgr ude g%g{’odﬂx%tme‘&?&iasabove
pilddHyile (59 Y Mo minTi 38R AMal SRS TR DR IS 3 GEr T idine (1)
(gt hyhepe | del el hanel 9 rlimiadithelethysyl-dgmetnyl-pyridine
C%E%J%hd[‘fmgig%g%?girﬁg% as a white solid (325 my, 6290
MBid WNe-dimahel-brinpseifey . 5
3- (4- Fl uor o- phenyl ) - 2- et hyl - 5- (2- net hyl - pyri din-4-yle
thynyl ). 3kl L&sdicf’bBpodkidghyde (89) [Ms: me =.
SQ%P%%@%;#%@%%@M éd inpgnal ogy to the nethod as
above from

10 4EkdmpléIF| udnllefshenyl ) - 2- met hyl - 1Hi mi dazol - 4-yl et hyny
[']1-2-methyl -pyridine (1) and NN-di net hyl -formalrri de.
P ' CoRPBLABE Slétir6dhced Gipasintentings! mapger:
E;*gﬁ_%{%@ﬁ%%g&@?;%mlet s of the iﬁj Itovvi ng
conposition are produced in a tonal manner:

/ Tabl et . Active ingredi ent 10fpoPowdered. |actose 95

157 P& Corn starch 35 Pol yvi{?ﬁ\{nl pyrrolidone 8 Na
c @chasydelbiypbst arch 10  Magnesi stearate 2 Tabl et

vi*eiight 25 20 Exanple I1: Teablets Tablets of the
15fc§’lvf”69\?‘?1r Sgaéfgh'positi on are produced in a conventi onal

mepetaylpyredlitineet  Active i ngr&di ent 200 Powder ed.
Igﬁt osE 100 . 25 Wiite corn stargh 64
PoM 3/ A W&eﬁ‘l‘éfl done 12

Magnesium stearate 2

Tablet weight 250
20 PzampleIl: Tablets

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

mg/Tablet

Active ingredient 200
Powdered. lactose 100

25  White corn starch 64
Polyvinylpyrrolidone 12
Na carboxymethylstarch 20
Magnesium stearate 4
Tablet weight 400

30 FxampleITl: Capsules

Capsules of the following composition are produced:



Na car boxynet hyl starch 20 Magnesium stearate 4
Tabl et wei ght 400 30 Exanple I11: Capsul es Capsul es
ol | owi ng conposition are produced: WPCT/EP2004/002276
WO RCT T EPa0D4T 002976 - 44. mg/ Carosul e Active
ingredient 50 Crystalline. lattose 60 Mcro
crystalline cellulose 34 5 Talc 5 Magnesium stearate
1 Capsule fill weight 150_Th@éﬁ§@lﬁk‘é§i ngr edi ent
having a suitable particle sizg the crystalline
PEEToREH T the m crocr ystal line cellul ose are
JRAEOUSIy Ni-xed with one affbt her, sieved and io
thereafter tal.cc and magnesi um gt earate are adm xed.
i‘ﬁéqufmﬁ{l‘%ﬁ%hﬁlr“is filled in‘% hard gel atine
5 @gpsul es of suitable size. WO 20041080998
PCT/ EP2004/ 002276 -45- Clains;1. A conpound which is
Magresiig PN dazol - 4- 71 et hyn]71]_ -2-al kyl -p7ridine
Q?al{cakﬂ%tﬂll\/xﬁeigﬁt a 150 o
4-T1 =heteroaryl -i m dazol - 4-yl et hynyl ] - 2-al kyl - pyri di ne

derivative oy a,pharnmac ically . i8e ddobe and th
{Fherastive %f%ﬂﬁﬁéﬂ&%ﬁﬁ‘&ﬁ’ﬁf %af‘h%l% 3?%%?‘2&%?%%;”3 oo 1 Z
f cg&@:?stuﬁngetenu%se fle)hoReoghheohslyRafred withegp aReFIFE SFEC
1- Coal kyl ; R2

e Searate dre a3 L@RkurE alled tnto hard
i e

heigrRanplulsorymessddel at ed or substituted by



one, two or three substituents sel ected from hal ogen,

Cl- Coal kyl, S-Ci1-Ceal kyl, d - Coeall cyl - hal ogen,
w&bofeaghdeexy, hal ogen- d - C6al koxy, C3 Cl2cycl opdiorbaoo4/002276

C2- Cllheterocycl oai kyl, Ci1-C6al kyl am no,

di - C1- C6al | cyl am no, C1-C6al koxdpam no, (C -

C6al kox-y) d - Céal kyl a. m no, C, Cl2cycl oal kyl am no,

bemzysk am no and cyano; and 15 Ra is hydrogen, C(OH or

CH2R5 wherein R3 is hydrogen, OH Cl-C6allcyl or C3-

Cl2cycloal kyl,. 3. T CORMpPo agc! . AL Lai, erivative oT a
bk HOPRE] SR -SRI PR 2 A R dectet
WaH &iefer 38 yREnighgrli4f lethyhydlae allalpytidine Reriwdtgnpt ¢ prarmaceutically
| ower gi k%ﬁé; WD 2004/ 080998 PCT/ EP2004/ 002276 -46 R3- .
s PEP A Yr heteroaryl, optionally substituted,
preferably by one, two or three substituents,

5 sel Ted efnpsomd ditkigridapingomsfostiiclad of hal ogen, | ower
al kyl, I ower alkyl- halogen or cyano; as well as to
pharmaceutically acceptable salts thereof. 5 4. The
conpound of formula 1 accordingjto claim2 wherein Rl
is methyl. 5. The conpound of IQ'LH a 1 according to
claim2 wherein R2 is C -C6al 6. The conpound of
formula 1 according to clai rein R3is I
unsubstituted aryl or Nar substituted by one, two or
three substituents %e ted from hal ogen, Cl-C6all cyl,
S-d- Ceallcyl, d- yl - hal ogen, d - C6al koxy,
hal ogen- Gi - Chal koxys® C3-®12cycl oal cyl, C2 1o
Cliheterocycl oal kyl, d -Co6al kyl am no,
diwiele;g6al | cyl am no, Cl- Cbal koxyam no, (Cr
Ceal koxy) d - C6al kyl am no, C3-Cl2cycl oal I cyl am no,
benzy$ &iie ®hd cyano. 7. The compound of fornula 1

acgoridicNE LRyl @, 0w, 2cydagikgk n R3 is unsubstituted
heteroaryl . or heteroaryl su Ltuted .h

t 1 .
- 10t Heds aivbar heteroatys vdhered thegry %%&?qq%arél]% Bﬁ?u%é%%ﬁ@ S?? irs%%stltuted by
ISP o SOOL e, i oo
a- oﬁéﬂaﬂ%@?b&g @1’2%%1315’@131@9&;%&—%@11‘3%, cs-%ucydoa]kﬂ, Ca- (
Q-C | ajt ) arflin @'—C alk no, (Ci-
h?%?ﬂfo%gél%j@, (%gdl:fn&i 1268163, a0lalglarsiiho (L~ Cgalkoxyamino

1
Coal | cil oxyam no,

(O - GBaliox)S:Gealiplaring| arf ngcoslyemeg s ping i sy and

bepeyi, ani RS wERR.16 QMRQHaEbweh, BB CyCalyl or s
15a§§%r£éﬁ%$%8&§9%%ﬁ% gfﬂﬁ%ﬁ% S hydrgggen,m; QG OHor

Cyacycloalkyl.

3. The compound according to claim 1 having the formula I*

R1

B
/ o
_ = . (I
R2 /N ==
\E )
RS

wherein
20 R' signifies lower alkyl;

R* signifies lower alkyl;



CH3. 20 9. The conpound according to claim1 selected
from4-|

wo 2d64n0ddobsor 0- phenyl ) - 2-net hyl -1 Hi ni dazol 4- y | retingeegbd002276
-2-met hyl -pyridine, 4- [ 1-(3,4-dichloro-phenyl)

- 2-methyl - | Hi i dazol - 4-yl et hy#§t] - 2-net hyl - pyri di ne
hydr ochl ori de, 4-

[BE- (sZndfdiafyl unh@emh@hwyowﬂwhwmﬁ% PR YT R MR By three
ny H_fuk%ltﬂen&s %f:lecﬁé(cf fr r{ﬁ%/ go%% consisting of halogen, lower aﬂqu lower alkyl-

uor o- phen rrehyI-IH-lmdazoI 4-yl et

hyn}ﬂaleg%nnﬁtiayﬂo pyri di ne,
sg;lej]l as%%ﬁi%magz tﬁ%ﬁ%!:ep@%ﬂé didsdsydret hynyl ) - i m dazol -

[2 met hyl - 4- (2-net h7l - pyri din-4-7l et 7nI)R-1| %zpl-l-
5 yh]Thekenmonhf of foermul- Irestergdinggo daim 2 whersm 15 me
[2-nmethyl -1-(3-trifluoronethyl-phenyl) -

| gk o | T el R eChyalyl.
R R B Rl

-pyrirni dine,

26[ %amﬁ:hﬁdmd-o@ @rrmﬂmyymggﬁgm@;qﬁl%%gpwwﬁ )lS unsué;?ﬂij;;ﬂsoz
st L e chtatetdmkyloen, Ci-Co -
L L LT LUBLORRS BobeoRup et yoBen, Ci-

- ridi n 71et h7 }
Mﬁg}%lﬂhalogwal% I dl " Bﬁiﬁ? Fa é:uCY::;JiCYi:CZ
JOaillﬁ ) 1~
H V@H‘B et %@%@%@og% bg P2004 0622766&5@45
4-gikox) C2-Cpliyimting, Ca-Cpzyshealiamppy ben aaﬂ’gz‘? AHOFRP) -
i mdazol -1 -yl] -pyrimdine, 2-cyclopropyl-

[ ? ?E %lﬁjﬁgg?{éa? SAEBLL 1R 8- 850 14 14l b Relidin Rf M@aﬁb giituted heteroaryl
2- df&iefwosmﬁsﬂbﬁita'eﬂ fry lona, t@g.opféhqqg, pu%fy;rgqeap;ﬁel&ctﬁl g:toHn lgjroup
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cogppund according to any one of claims | to 9 for use
as therapeuti c active substance, in particular as

20taﬂél %%?:%ngal l.y 5?“?%3%%}%?%%%%% 2 |Ior oceszh};or
N N [1R4FR4uordhidiesyip2-methyl- 1H-imnidazol-4-ylethynyl]-2-me —pyn €,
4-[1-(3,4-dichloro-phenyl)-2- methyl-1H-imidazol-4-ylethynyl]- -2-methyl-pyridine
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1-(3,4-difluoro-phenyl)-2-methyl- _{H-imidazol-4-ylethynyl] -2-methyt-pyridine,
2-methyl-4- (2-methyl-pyridin-4-ylethynyl)-imidazol- -1-y1]-benzonitrile,
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15 R1 is Cl-Chal k-yl; R2 is Cl-C6al kyl or C,
Cl2cycloal kyl; R3 is unsubstituted aryl or aryl

wébeslokdosd ed by one, two or three substituent spspEr0baE2276
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from hal ogen, Cl-C6allcyl, S-C-Csalkyl,

C1- Coal kyl - hal ogen, O - C6al kox¥7 - hal ogen- G- C6al koxy,
G 3-Cl2cycl oal kyl, C2-Cl1lhet erocycloal kyl T
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a compound of foryjyjula |1 WD therapeutic active
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above, w th a conmpound of formula Il R3-Z (I1l1) 5
wherein R3 hag the.neani L 18 ve and Z is
Lo Erosts B BIFZSIBE oL SRR o ar mui a1V

R-N R R~ wherein R2, R3 and R4 have the neani ngs as
defi ned above, with a conpoundrdf formula VR 10 |

N (V) wherein Rl has the neanings as defined above

and X i s hal ogen; or

&

wherein

R' s C-Cealkyl;

R% is C-Cgalkyl or Ca-Cracycloalkyl;

R® is upsubstituted aryl or aryl substituted by one, two or three substituents selected from
halogen, C;-Cgalkyl, 5-C,-Cealkyl, C;-Cgalkyl-halogen, C;-Cealkoxy, halogen-Ci-
Cgalkoxy, Cs-Cracycloalkyl, C,-Cpyheterocycloalkyl, Cy-Cealkylamino, di-Cy-Cealkyl-

20 amino, C;-Csalkoxyamino, {C,-Cealkoxy) Cy-Cealkylamino, Ca-Craeycloalkylamino,

benzylamino and cyano, unsubstituted heteroaryl or heteroaryl substituted by one,
+wo or three substituents selected from the group consisting of halogen, C1-Cealkyl, S- '
Cy-Cealkyl, Cy-Cealkyl-halogen, C;-Cealkoxy, halogen-C;-Cealkoxy, Ca-Cracycloalkyl, |
C-Cirheterocycloalkyl, Cp~Csalkylamino, di—Cl‘—Csalky'larrﬁno, C1-Cealkoxyamino,

25 (Ci-Csalkoxy)Gi-Cealkyldmino, Cs-Crcycloalkylamino, benzylamino and cyano; and

is hydrogen, C{(O)YH or CHLR® wherein R® is hydrogen, OH, Cy-Cealkyl or Ca-
Crpcycloalkyl
which process comprises reacting

(2) 2 compound of formula IT



(c) a compound of formula VI R_ Nhal N (~7]) R3 R
wherein R2, R3 and R4 have the neani ngs as defi ned

Wy Bsoasd hal is halogen, 15 with a conmpounc@ikpr2004/002276
formula VI R(MI) CHHCS s CH3 WD 20041080998
PCT/ EP20041002276 - 49 wherei n4®- has the meaning as
defi ned above. 12. A pharnaceutlcal conmposi tion, in
particul ar for use as an anX|oFyt|c conprising a
conmpound accordi ng to any one claims 1 to 9 and a
t herapeutically inert carrierl . The use of a
conmpound according to any ongiofclains 1 to 9 for the (m
manufacture of a 5 nﬁdlc or the treatnment and
prevention of nGLE nmedi ated di sorders, in
particul ar anxiety.y Use of a conpound according to
any one of clains 1 to 9QR¥or the manufacture of a
nmedi canent for the treatnent or prevention of a

- di sease ;or, condjtion in which e ropic glutamate

ab
‘é]é%ﬁiﬂ&? 3u%ﬁ‘%/%eh@eﬂ@tm9@tlﬁlg§ﬁs|§? °%%ole or is -
| b cate ?guﬂ@gfﬁhﬁﬁﬁqnd medi cament 10 is suitable for

admnistration to.,a manmal in need thereof.
R’-Z (IIT)
5 wherein R? has the meanings as defined above and Z is halogen or B(OH)s; or
(b) a compound of formula IV
S
gz N =
< )
AR '
wherein R%, R and R* have the meanings as defined above,
with a compound of formula V
R1
10 i‘\N V)
X =
wherein R* has the meanings as defined above and X is halogen; or
(c) a compound of formula VI
Rz /N hal
ey ™
R:s R4
wherein R% R® and R* have the meanings as defined above and hal is halogen,
15 with a compound of formula VII
R‘i
SN
Al (VID)
=
CHs
HSC’SQ
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wherein R’ has the meaning as defined above.

12. A pharmaceutical composition, in particular for use as an anxwiolytic comprising a

compound according to any one of claims 1 to 9 and a therapeutically inert carrier.

13. The use of a compound according to any one of daims 1 to 9 for the manufacture of a

medicament for the treatment and prevention of mGluR5 receptor mediated disorders, in
particular anxiety.

. 14. Use of a compound according to any one of claims 1 to 9 for the manufacture of a

medicament for the treatment or prevention of a disease or condition in which metabotropic
glutamate receptor subtype 5 activation plays a role or is implicated wherein said medicament
is suitabie for administration to a mammal in need thereof.



