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I m dazol -4-yl -et hynyl - pyri di ne derivatives The present

WO pooe/08G99$1 rel ates to novel i m dazol e deri vati REFEP1004/002276
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processes for their produc- tion, their use as

phar maceuticals and to pharmacéutical conpositions
conprising them More particularly the present
invention provides in a first aspect novel 4-[1-aryl
and 1 5 heteroaryl-im dazol -4-yl et hynyl ]
-2-al kyl -pyridine derivatives as well as

phar maceutically acceptable salts thereof. Mire
particularly the sgnf _i [ r oV conmpound
of formula I hg agold-yh-clivl- UG ? ein 1o R1
Is Cl-Co6al kyl ; R2 Is Cl-Co6al kyl or C3-C12cyc|oa|ky|,
R3 is aryl or heteroaryl, wherein the aryl or
heteroaryl is unsubstituted or substituted by one,

@’1\@%6 affr{z M\%ﬁtléﬁl pecﬁthst ﬂéq{gv@l 1%§J}&Bfe§ﬁrl§lfﬁt?sf& h@é;?&%ﬁbes for their produc-
thon,cheir nm@y phhm@g@hca@landc;e ahronacenisz] crppostiens deyiprising them.
02 15 Cllheterocycloal kyl, d-C6allcyl am no,

g/ior%at@@fﬂlahy 'tl?e;Br@&nt gve% Mnfirst £dpect novel 4-[1-aryl and 1-

['am_no, - Cl2cycl oal kyl am no,

b@nrpyrﬁﬂmmzalnﬁykﬁmal ~2pllgyl Rzyrldsn%ilﬂcyweg%q& as welbpsplyrmaceutically
g&g@g %@Q&qhgfgﬁ i s hydrogen, OH, Ci1-C6al kyl or C3-
Cl2cycl o

al kyl. In one enbodi nent the present invention
ovi des a conpound of formula |* WO 2004/ 080998
Niors Embioniaripgzresent mvepsion PIRVdes ACOTREOWHEP HFMUR]
signifies Iomer al kyl; R2 signifies |lower alkyl;
R1
)
Z
R /N 4 M
\jg )
R R
wherein

R! is Ci-Cealkyl;

R? is C;-Cealkyl or C;-Cjcycloalkyl;

R’ is aryl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or substituted by
one, two or three substituents selected from halogen, C;-Cealkyl, S-C;-Csalkyl, C;-
Csalkyl-halogen, C;-Csalkoxy, halogen-C,-Cgalkoxy, Cs-Ciacycloalkyl, Cp-
Cy1heterocycloalkyl, C;-Csalkylamino, di-C;-Csalkylamino, C;-Cgalkoxyamino, (C;-
Cealkoxy)C;-Csalkylamino, Cs-Cyacycloalkylamino, benzylamino and cyano; and

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

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



5 R3 signifies aryl or heteroaryl, optionally
substituted, preferably by one, two or three

WG avgssent s, sel ected fromthe group consi stPCYER{004/002276
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hal ogen, | ower al kyl, | ower al kyl- hal ogen or cyano;
as well as to pharnaceutlcally acceptabl e salts
thereof. It has nOM/surpr|S|ngky been found that the
compounds of general formula | jare netabo- 1o tropic
gl utanat e receptor 5 antagoni N Conmpounds of fornul a
| are distinguished by havi | uabl e therapeutic
properties. They can be us he treatnent or (I*)
prevention of n(g tor nediated disorders. In
the central nervous\sygtem (CNS) the transm ssion of
stimuli takes place, the inter- action of a
neurotransmitter, Rkhich is sent out by a neuron, with
a neuroreceptor. 15 Jutamate is the najor excitatory
meeredhr ansmitter in the brain and plays a unique role
[y vari e f,.central nervous system (CNS)
ﬁgné gﬁé V$%§ﬁ§ utanate dependent stinulus receptors
& e siginified Boverr alkgl; t wo nmai n groups. The first main

e ionotr.o t.ors. f.or
o ki BR R by hedror S SetiaREn ubSSRE Rt B ppe ovo or three
gl utsabbeieents sdgatal Bom(thELoRp cbatiahg dfhaldgen, deecantkyhdower alkyl-
gro and, furthernore, belong to the famly of G 20
pr ot BIO8 L BUDEBY receptors. At present, eight different

e ek a&@hﬂﬂn&&eunﬂyu&e@mlé@ahmm of these sone
even have sub- types According to their sequence

nechani and.agoni.st
JERR el st e dP e Bk i PR O aen B O Ay metabo-
itfttpﬁ)c glitagentSiebego0iipsagonittl (Rinprnchde ol foRmubel avadistinguished by
roup I uR2 and md uR3 hel ong,to gr.o | ,and, 25 .
HertRasak bl plepesi. Heoaavb Bral o g Bl pfrevention of
Inh@hiRdSec@btorehaliatd dipbelegs ut amat e receptors bel ongi ng
to the first group can be used for the treatnment or

vent of acute chroni.c. ne
i B ol e o S i O s SR it et B pinge by the inter-
pstieinofd Seurepadseptyr, whidhi iz sapl benbysa nAlrphewitkes nsuroreceptor.
di sease, cognitive disorders and nmenory deficits, as

her .t reat abl . .

teafls SAPor AR RN hEwBRaRo RLERFADAR Blegsgrunioue rolein

fawasittyaf castid aekvbys Wen‘p@@S)o?pﬁctamsdﬁbe glntatrraamdqteadem, stimulus
.cord |n

et PR 4iRHBEnYe b ot efBle g §d raif By, My Bejonotropic
aedepsdrs, a‘"mdmﬁygaﬁ@kymaeﬂmhwn Fhariredy: The artablepic glutamate receptors

i.ndi j h Hunt i

(RERbbAPRe Pferafiedt ih phdfRetndiichifs o e iy of &

byotimSupkydeaeiepidts.i es, retinopathy, idiopathic

par ki nsoni sm or parki n- soni sm caused by mnedi canents

wel | as I tions,wi | eagt
R et ERpEARERhBP SR B are ko gpd f b gome even
Saassub-types M&cﬁdﬁnlg&o thﬁng<requ«fr&e humohigyymgmad maha;duetlom mechanisms
FATREN ST TN T -
mGluR1 and mGluR5 belong to group I, mGluR2 and mGluR3 belong to group II and
mGluR4, mGluR6, mGluR7 and mGlIuR8 belong to group III.

g v

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

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



vom ting, dyskinesia and depressions. D sorders
nmedi ated full or in part by nd uR5 are for exanple

w@ewies099s aumat i ¢ and chroni c degenerati ve prRCEEBRS4/002276
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of the nervous system such as;Al zhei ner's disease,
senile denentia, Parkinson's disease, Huntington's
gho Lisahe

BBy B SL S L G Bl B FHERS R B G mermory
da[itnamslveﬂw chlepicessliante ppai.n - and drug dependency
[ Expert Opin. Ther. Patents 12:12 (2002)]. Selective

R ’ d by by-
Eﬁqelf ?ea?at% qugﬁﬁt?&?s if tﬁs g&ﬂﬁ%ﬁ% L%gyﬁﬁ&gél b%a‘?ﬁ ﬂ}xﬁﬁ(r)% Scaéunse v by
pmss @ptnaunnmxetrmpiammpl@ordﬂocm)mwlyato thelprair, lnpinal dord injuries, head
har.maceut i cal | ther treatabl

B0 Al SR Bt drat lohypoglycoemia, Fouther reatable
&uheamans as 1®ﬁiemm;| I—hinﬂmgtopl"sc;hgma; amyotrphidatera sflewosis (HES)

t,he inventi kin-
R S e e e e
weibm asudeth by nseliammenkses well ap conitonswhitielead te glytanste-deficiency
reento of nd uRS recep [
FUEHERR ot .o B4R P BB B ey P 0B R i, ang
ﬁ’ﬂﬁhehﬁp’aﬂﬂa&ce divh af tnidouma addickéd, npialtﬁimkh@fonggrdeﬂm ol abuse, anxiety,
present description apply irrespec-

fgmlltll uag%%ﬁ]étaﬂgldel’rﬁés“f%srns in question appear al one

or in conbination. The term"lower alkyl" used in the
Digsdat ntdited filionnn pem by esGleRb arafht exirilnaoite iraamstis gnd

ur at ed h dro- carbop..resi
gﬁlbol%c ée&e%efr tnéekﬁrocesseis 28 FPe e lﬁ%% \f\%}ﬁ *Lg%% %rsgAlQhag'{] P9 Hlsease, senile
rietreytia, Paﬂelmyslon’srdlmam;iﬂu,ntmg’mncspa}nbreanamynty}phm latgzmlyi:lerosw and

bR Beliob no Tkt e oo i phdjb iy, depresson, pain
hyid dewpd dpenderey i| Brpest @pinhTRert Batmts 30:12 42098M- at ons.
Exanpl es for cycloalkyl i ncl ude cycl opropyl,

%ﬁ%{:tgvgg}l %2 Oxysipteﬁi}l}}ﬁi(s%gﬂ lfcﬁ'st £ Qkat en%ﬂd@&y and pain.

oxyet OXY.
Exanpl es for halogennethoxy |nclude trifluoromethoxy.
\WbjadO4s the pReetRGRNEPEEKaRRRRIEs of formuliiyindsheip pharmaceutically

I%?eghagrﬁ ﬁ%&g 33({(\)7%: gér/%louroaﬁ&l gxﬁ?o&%{c{s a%i)hgl' éeutflcally active substances

@Ind@&iﬁﬁi fmd;iaanasm thlen@lsemofzm amen@oxaam rmdngrmtmbﬁsed on a com-
e

CPOHB”E W%cgmci%lce E}((ag thﬁ@l@er%kt agdr%gllr Frﬁa!g)lt(i?agmrﬁ Ss xlﬁrﬁl%:?s the use of the

rmtﬂp@uydsk in the hcyrltmhom @reVbempbhsGﬂtdtS receptor mediated dlsorders, and,

ERRETDRe LR FethorSY af S Eicpments

met hoxycycl oal kyl am no i ncl ude cycl opropyl ami no. The
t”ﬁrerfo]ldmhg geﬁmudamﬁ geserhl teoms need io ithepriesent descointior apply irrespec-

gt}Vg SEW(I}S%IS{ %telt%rénso e?lﬁ%ltolﬁn %E\e/a% éx%ﬁ%tdr(ﬁ CALBRGYGh The term “lower

ring, or one or
rableyd tfsad; ﬁdthe ipnesnt deswiiptivin denotee agtighirehain ngblragched saturated hydro-

mat | t
pcﬁgﬁﬂ resi eg r‘PBﬁ’e]sz {c% ca%g tlt U{:lpe CFI%I¥ Leith"y o 43ca‘fl£dhdﬁoms, sucli as
fmethyloahsz]nmproﬂylf ll—pmpylp hémyyl, t-bitybansl th &;hg/ |The term ,,cycloalkyl“ used

ﬁoérgg élﬁ g%lchﬁé?% %I%tl X Sfr]?é)sagﬂﬂed h?ﬁ%?ﬂ%‘ﬁrﬁééldues with 3 to 12
carbon atoms. Examples for cycloaJkyl include cyclopropyl, cyclobutyl and cyclopentyl.

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



fl uor omet hyl phenyl, trifluoronethyl phenyl and
trifluoronethoxyphenyl. The term "heteroaryl" refers

wWa o00as@eoMat i ¢ 5- or 6-nmenbered ring or one OPCTBPI04/002276
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fused rings containing one or 4nore heteroatons
selected from nitrogen, oxygen or sul phur. 15 Exanples

i bt horpHYhZdathiomorpho-
R
hwﬂjdln 4-yl, pyrldln 2-yl, pyrazin-2-yl and
pyrimdin-2- yI Exanpl es for sub- stituted heteroaryl

F%I?ﬁlggfrog?é : E]?%lﬁfrrﬁﬁéjin'g de r?étﬂﬁ&rﬁﬁ]o%)ﬁﬁ' e?}y‘l’drﬁﬂlb: Examples for di-C;-
@ﬁi]hsdaa;lmbhmxlyfbg/dmthylnyino xmplpg/ﬁor ﬁg{-&%/ q)xyammo include methoxy-

SR SERSKPPL BBt ottt

emiri® Exapyles ﬁﬁ npqthoxmcyquaglkylanmlohyq: pYe g@lo@ycppy amino.
cycl opropyl pyrazinyl, chloropyrazinyl,
% Eé%f% 5111 Mehotes ;ﬁﬁ&gﬁ ﬁ%@ﬁﬁa)’ﬁ%ﬁﬁ‘ﬁé dhd iodine.

yra2|ny nlnopyra2|nyl

cyclopropyl am nopyrazi nyl , nnrphollnylpyraz
FAUB'rr@pIWQIm arydromeiic @qzrbgythg BFRHP, COBPL Iqne ,1191(:&}]%dua1 ring, or one

gﬁ%’ Fds€h B %ﬂh ylln%m 1045t GhdMhg is aromatic in nature. Examples for aryl in-

uor one pyri |ny

thlldf: iphenyd rfixamplasdotsyb piyﬁut@ awylincluds Guespplgyl; 'Slg,t}qoap]?mnyl chloro-
1, meth henyl
%Hgne)%l 2y P ngfo%\{[lhg}fr @i&gpﬂ&%@hgﬂfﬂﬁan?heﬁ}g pr;/l;%’ﬁ}ﬂprl]l;?y methoxyphenyl,
@ubwmﬂhﬂpbwﬂ dflﬂy‘bronpﬁ}lh)flbhqnéﬂ a0 tpiflopemagtho xyphenyl
nor phol i nyl pyridi nyl, thio- nnrphollnylpyr|d|nyl
e A% M}%E&?&rﬂ"?&’@%lt@gh Mﬁtic‘% I'&)\f|6+mernbered ring or one or more fused
nethoxy nopyr i |ny benz an1nopyr|d| q h
nmllgh yd)nthllﬁmgmm cylmorEﬁ@tqr@q:tmns e%@@t@tqlféggqny oxy en or sulphur.
n O ; geg Igt &gﬁ%e{eroz{rﬁlf %B%&Iag @gﬂm%%ﬁ %ﬁilﬂﬁdp‘frfdamnﬁ‘ ) pyridinyl and

ceut |

andrdpl eplpyrslii-tyl, pyridin-g okpovarin-dviasd Eyimisin Ragl. Byagples for sub-
gﬁﬁ%g@ LG LE 1Ac¥1de%§&ﬁ@§3?ﬁﬁ§dlg¥w1h‘ﬁﬁﬂ§ﬁ GR1¥eEA thiMluoromethylpyri-

non- XIC oglca y _nor
anidényli sethoxypydesdingh ethaxyethorayrissdisgh sthylpyrigadingb duoropyri-

Soaihesboa B EEAS eSSy AL AL u RN cyclopropyl

dﬁfmdﬂwf mﬁhsdwram}flg@mktprcawlmrrg@mlcdﬂ\@'pﬁyraﬁml methoxypyrazinyl,
Lol 6881, cyclopropyl-
U i g T
mﬁﬁbﬁmﬂyk Mtpmlﬂnylwfaerre/hcﬂe@nmr@m ehloaepyrichnyl ybromOPledlnYI

%?1{375{%8&? rg?tll'x%lf)yrg{l]&w ?rgfrh%‘c%l)?de i@. it;i?oxfo%éﬁﬁylmethylpyndmyl

aﬁtldpﬁﬂﬁlptyndmyﬁ bwlpyndimdnmle‘é@xmmdmér tylangiappyridinyl, methyl-
acc.e tab%pﬂégh%al?)ﬁr%p 18% L g&‘r%hliglg; p?giﬁhrﬂrl: 'n‘iio@ﬂghﬁﬁﬁﬁﬁmyl thio-

acl
hﬁdfp@@ﬁh)ﬂpmdmszh dnetﬂlyxi)redudbmtbylamnrwpmdinf}’h mpethegeyedrylaminopyri-

tH%ﬂﬁ%ﬂ?&ﬁ%&@ n%@@ce gﬁellke or forned

benzenesul foni ¢ acid, benzoic, canphorsulfonlc aci d,
CTHertierm dpfiatmaetuhianiisaccémable salt!irefersito any sl desivad frgm an inorganic or
glucohegtonlc acid, gluconic acid, glutamc acid,

aci d hydroxynaph thoi c acid,
2- hydroxyethanesulfonlc acid, lactic acid, maleic
dPharmargiiicllyeraptabiosdss’ of 2 cagipgundrsrernhwlia as mecpharmaceutlcaﬂY

Sa%'cegjtaﬂy %ﬁ&? d%%egeral?y Aaphbhabepresil feaRkbiglkally nor otherwise un-

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




salicylic acid, succinic acid, dibenzoyl-L-tartaric
acid, tartaric acid, p-toluene-sulfonic acid,

wao eoonwsdeyd acetic acid, trifluoroacetic acid, aPdI/EP®04/002276
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like. 15 Preferred conpounds ot fornula 1* are those,
in which R and R2 are both nethyl. Especially

efer S ' ds of
PhRe RURE: BB e o BRENRC: rE R OB R, chftpoun
foubsdd toay bacomseftedinto ph@magmmcaﬂy sasepiebleGlB:. The
foll owi ng are exanpl es of conpounds wherein the

f e salts include sol-
it%%ﬁﬁlgfoggfpggrs c?od t:h')ftanIQ‘le t? hﬂﬁ%nﬁkgg{écaﬂX agl:eptabl At
véht maditiph -foyms Gph'ei;es);_tﬁ cryst forms (polymorphs) of the same aCid addition
%ﬂ{l (3, 4-dichl oro-phenyl)-2-nmet hyl -1H i m dazol - 4-yl et
ynyI] 2-nmet hyl - pyridi ne, HCl

4-[1-(2,4-difluoro-phenyl)-2-nmethyl-1Him dazol -4-yl et
Eyaxypl]es ﬁbr rphamacep’g inereptable acig addition salts include acid addition salts

}q fn yé%ﬁl?c ﬁnﬁqu as%ggg H}GHCJJE]I& %gﬁﬁni;& 2Hdebdiiiic acid,

mhﬂc eiid, p}tmphmatqld, and dire liks; @yfémied mtb oggam@qthéﬁ,@ch as acetic acid,
%er[qejng% th aé gT:r[E% hé{eln};g%%lﬂfoﬂlcd'ac}d ety auh) ethdHesiafRlic acid,

ﬁkrflﬂmmdngluwhélﬁomtamﬁt glpganiiciaaid.glyteeitgcidsigicplis tid dydroxynaph-
%‘lb(ﬁ,p%acl? ?ﬁ?ﬂ[‘l\ﬁ&ie'tﬂlﬁlegﬁfom%g{, P%CJH? IW(ZDIE grlngl%lcaa&deﬁ?aﬁg b&dShandelic
Zeldm'xbtjnhnébulf[aﬁ}cmetdhyiucomlc acid, 2- naphthalenesulfomc acid, propionic acid,
g%wllrlclagcll QLomEL vy a(? P &1)-]% :H_I"tdr | flag Q%r’ceﬂﬁcyécﬁf Pytﬁ}ﬂe]le -sulfonic acid,

Speci erre aré further those
mnmpmyhda:;c anid rtnﬂm)rlézhcean deiangdrtbe bke.h net hyl and R3
is pyrimdinyl, for exanple the follomnng conpound: 30

P O AR A s

In one enbodi ment the present invention prOV|d a )
Esproilin graferrebamaihese conpevedsframn this grawm, Hyw Bich isrgbstituted

f Lhed fleaye or
IE%FH h 1{%?&&19?%?%%&‘8%%%5&&@ a‘?ﬂ%ﬁet%r gse@| nventi on
provi des a conpound of formula | wherein R2 is

e Gokivking arel examplss hEeorepavodsarareintibe ghstiasion is fluoro or chloro:

{
e L T e Do
i [ds@nt- dlchlnemplmyl)ﬁrmvt% EHamidarebéridetbynyl] o?ﬁ}ﬁﬂaylrpyrldlne, HCl
\ﬁhﬁt @ ‘gﬂﬁ%ﬁgg gﬁ%&)@i@ rx&g&{ge%g%l alzof Jﬂ éfg ?Wl pgf/lgme, or
dr [ In@e lifaior@mphenyl)- @ﬂeetbﬁblé&lmﬂtzolrwle@hmﬁn% -methyl-pyridine.
|nvent|on provi des a conpound of fornmula I wherein R3

'E%agnﬁﬂ% yp é&ﬂgﬁbjﬁrﬁﬁ @ﬁéijeln e ﬂ%gt&i&% t}‘alﬁbeﬁe Ry fd?l'&ﬁrs two

ree su tuent ected fromh

@ [208athyit; anahybgmmwl Vleuhmdma;dazwal -aflj éwnzomtrﬂe, or

SrElipsis A - i asi.

-0 -GCsal kyl am no, C - C6a|koxy
(Rbr folbaing 38,AnCraTRid MyPEFORBS, W&@WB&F‘RS}P%H Gy

XPT [B9mefhg1- ‘fxg'?ﬂﬂuoﬂo&eﬁﬁ?-%ﬂgﬁylm%ﬂﬁiﬂl 4—ﬁ8thynyl -pyridine.
prese t invention prOV|des a ‘conpound of formula |

wherein R3 is phen or phenyl subst tu ed

tEspecillytreleered awsﬁlr erethpge OBIROBNEH %@ én e@f—h methyl and
% %ﬁ?ﬁﬁdln lsfo%xa%p?lé {‘Hél follcgnngé&hbﬁhn@'w ogen,

hal o
-[2-methyl-4- (2 meth ?pyndln— -ylethynyﬁ/ 1m%3azol 1-yl]-pyrimidine.



Cl2cycl oal kyl , C2-Cllheterocycl oal kyl ,
d - Coal kyl am no, di-d -C6al kyl am no, Cl-C6al koxy-

W@ pi0ao80998C1 - Coal koxy) C - Céal kyl am no, PCT/EP2004/002276
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C3- Cl2cycl oal kyl ami no, benzylaglno and cyano. In
anot her enbodlnent the present i nvention provides a

&5 °“”ﬁ?§@es€{h8 ke PG Bl el eo R o By B herein R' s

radtiodeimd B R d%‘lah&e;{iend&lﬂy%ahd(ddﬁnhé blogyeror hereinafter.
d - Coal koxy haI ogen- O - C6al koxy and cyano. In another

O OB e B ER B B B RO AR wherein R

k- Ctsmkky]s nbmathmemb@daaéreaheplreﬁm mveatioyprovids a@m{pnynd of

fciz‘ranu? gwggrellnnh@éﬁg}e or lﬁ%%rgpﬁeﬁ%/an tﬂﬁé %&%ﬁfﬁ%é K%t invention
m’x&diﬁslam@ngmund défbrmulxﬂmhmad Rifis cfyu}opmpfyl IInaH shedhovgmbodi-
e BLTH R enifimate Sty R

nmet hoxy, trifluoronethoxy and cyano. |n anot her 5.
énbod enmbndhntelneﬁxerpe&emt 1nwn7temtprowdpsr a)mmlle@ml ofdorrpeaheberein R” is

&nﬂﬂﬁgp{sﬁgp{l r arglhsgpstlt tedﬁy ongﬁ pcﬁl aree s%bstmilents selected from halo-
cgyﬂ,rmp@@ﬂyl S- (Elr-CgaﬂlU/h@F@daﬂyl hidegen, Ci- C5a11<oxy, ¥1alogen-C1 Cealkoxy, Cs-
et PR AR G B G Gt £ Coteo
lamifad, (G {Ralkbon €, -Egalldfarhinh, @Eﬂm:y@]ba]kﬂ@mam bgazylamino and cyano.
SR A5 L A P S skl v
O npsheng] @fphieaylsubaithtedbg oat twidritlsree sulstibsniy seleetgd from halogen,

i Gkl beorbalih & Gl R GinceilkRs BiBecd 0 Blikag: O

qud?ab@]g?lncz-clrh@ﬁﬁj’dwlba]kﬁ Cl-Cetikyliyiino, di- CG@ahlkylhmhai 64-Csalkoxy-

R T T ———

Thahkthleapmbedintéht tHe ahﬂﬁylkfaiﬁdmeroﬁldemedrkpmyainﬁfm;mula I wherein

1- k
S %ﬁ?@ﬁ f}%%g%lfg sntg% me%g 8§/g%’)%§;ﬁ%§ ‘ugﬂf r?glzgected from halogen, C;-
beyaiyl, i@kl sp¢aN0;- C&dﬂ((ﬂ@ﬂidﬁ@‘enemfeﬁghﬂl{mytanﬂhmno In another

G Siedie B AR P 09 A AR of b ik s
PHRa{lisibitRated by dAE 629’hN@iub@ﬁﬁle&Kél&ﬁé&ﬂoﬁyhalﬁganyCl -Chaikyl, C;-

Aorimahriogn. Fotriken bpestCrelkoy Rty P dE erfbodiment

S8k prbaft 11fnfeﬁﬁbﬁ¥fdﬁﬂles 2 cdhfpy.’)hnd oY foﬁlﬂiulwl Whtﬁ'y]ﬁ‘ll Rfiinphenghglibstituted
Id??}’ d Cg{%)lr % g él?tes IF 1%1 u(f:t@ ?ﬁ?sg R 5 roar ﬁu? qlf]rg)l? tg'&ilwtl &G 0¥ 2yl methoxy,
%ﬂ%@rﬂféﬁhg@n@ $RAIK hothéd en%ﬂiﬂh}!ht tha h)ﬁ@em; in@tion provides a
%%gﬁg gqa;pwia I Hherg;ll lggﬂkg%zo_g% edt&lgc?rggﬁeny cﬁ@rbphenyl di-
thicg'g éﬁ?fl()é opRenl, Qﬂiﬂ@@n‘fé@ﬁ ﬁ)ﬁ‘elryﬁ@&b@h&lﬂhﬂphenyl chloro-fluoro-

-Cl2cycl oaI kyI an_no nz a
G5Bt Wity RS o RE R T HeAVET SHO R P e e S pgbove em-

PodiREneRE B> hA Ribedepld dRBlylage Rydetiftdlabvve o8 hbsinaftat.ed

by one or 't wo substltuents sel ected from hal ogen,

al hal o o3
811 QB grr%gyngﬁ%@re ir%ep%g@ meé‘%g cog\)ploggii ﬁf formula I wherein R’ is
&Hﬁﬁbdtitﬂie&@e@Yoaﬁ’flﬁbr&H@derﬂwﬁhitltﬁeﬂéytoﬁd ’tfwroml‘lthﬁele(sglmtu,tuents

Cl- C6 Cl- C6al kox Cl2cy

Glecind v its Gaimaeping of B Gl St -Cu-Caallyl, Ci-Coallyl-halo-
CHen(CEr- Coakdsy) Bdlbgta-@2dsaldbxy, Cs-Craocycloalkyl, Co-Criheterocycloalkyl, Cy- -
Cealkylamino, di-C;-Csalkylamino, C;-Cgalkoxyamino, (C1-Cgalkoxy)Cy-Csalkylamino,



Cl2cycl oal kyl ami no; or pyridinyl substituted by one or
two substituents selected from 15 hal ogen, Cl-C6al kyl,

w@Reo@0sks/| - hal ogen, C - C6al koxy, C3-Cl2cycl oaP&IEP2004/002276
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C2 Cllhetero- cycloal kyl, d -Cgal kyl am no,
- C1- Ggal kyl am no, C1- Caal koxyém no, (Cl-Céal koxy) C1-

gﬁ p%flo gﬁﬁ%?r:(g ll??r? A ﬁ%mgg] Ialg atnro L e Jehkboﬁﬂf?%% khe pRsent in-

I'Aventi on provi
vidks 4 esmipdind ofifbrenda hwﬁBrellIsR?‘rlsmhytllhsytutcd pirirpidinyl, un-

?‘}lﬁll%/ H)%ﬁﬁ b%%lhﬁ’%ﬁqsw"g‘uﬂ&ﬁ B%‘ Clhfl lgg(nn%ndther eaibod mer% 6.he present in-
mfatthﬁ:xp'xetrfdes(a/ b()’rhpdsmfﬂ offbrmdlh U whemyn R sdlletcyd)a,ryl selected from pyrimi-

ﬁwﬂ }I}Y WF%}’ m%ﬁnﬁnﬁy Whg;g]ln tg‘¥ géteToar;Fl is sugstltufed by one or two

eﬁisltmhd@ws@kemyllfron@h@lbw Qpysaityls Sﬁ@gy]kyl C1- c6a1ky1 ~halogen, C;-

ﬁ#ﬂ;’gy% ,ﬁg %M}/EZ' {(%%Iflgmb%y lammlo, di-C;-Cgalkylamino,

@f@@mb@@yﬁlaw (ﬂl@kylkomﬂiméh]kylanﬁhoqﬂs Clbnytly)h]hy]annimmgnd benzyl-

! gﬁlg% p?é{}%) ? Xm{a?%fr}eggﬁla ﬁ%@%}éﬁdiw%/qt@%(ﬁ%gy a com}%{lnd of formula I
Whrei'éciﬂl RO [sqyRinfidinyl sifbstitetddymiel otitwy lsubstituents selected from halogen,

R O LR s gt

bubRaMitedibyhe suﬁbt[tﬁéﬁt)sblatﬂed] 6oyt halogen) C1-Csalkyl C;-Csalkoxy,

ffatyfh)é

G TING . (T T
@ﬁdyab A la s @ﬁ}’ﬁ&ﬁ‘ﬂ' s@mtﬁﬁtéylr‘dydjnﬂwlr two substltuents selected from
fepdit et doguri i, promet ol gl noelx Ly alE Eire
@2&16511%91 ehoygkimhey, gi- Gl-(()jéﬂlgaéﬁqﬁfo, C&J@sﬂhe;mn’bﬁ)@ll(ﬁieﬂsalkoxy)cl-

resent | nventl on rovi | |
N AN AR A e TR
gm%ﬂt fﬂ%—&iu&dﬁlemmcl@éss BmpHURIfifernpla QWhéﬁéin &’ panethgdpymdidinyl,

ST Fé?nee%éipgwgﬁﬁé?d, SRy Em Ty i S 8 Byrimiding,

deihper 119fd11'i‘)ﬁrﬁi(fﬂ§§)trﬁﬁ1du%5 dh[br@pﬁnﬁﬂﬁ@;d; brenfopytimidinyl,
present I nv tlon rovides a ¢o formu
vinethglswlfangt msbotomomt Eﬁﬁ@%ﬂ lPYfalenYLfY‘flngPYlef'

r&%f-nt}l/ |metﬁ%tcy"g rdz iy yp@ﬂokdﬂyr&ﬁny@n&&?lﬁﬁﬁﬁ@h‘i@ﬂyl diBlethyﬁmmopyr-

wher'ei n 't he aryl| the roar

m%wbwdpmmlpmazwbmtmmuhw bl&ﬁl@ynfim LSV Hdind, chloro-

PRI o1t Sk Lot A (ricrm-

haetbgl@mnd}nybsmlmﬁwlpmd@mw oaxm mV c?eﬂlOXY%hOE’PYTaZIHYl
gﬂé%?ﬁ%%ﬂ%ﬁ*d?ﬂl l@ﬂllylargngggﬁ&giiy S{Hlé’cﬁylammopyndlnyl pyrrohdmylpyn—
Gmnﬂsmmphcdmﬂmndwl éllgewpleyéwknmﬁwb H?&Q}W?tgﬁ?‘ﬁ% ylamino-
%gglcﬁéfﬁ;}gsﬂl@gﬁeﬂ%&m ?%‘i‘&lﬁ?leﬁenz%glﬁb ClZc dirfa B nyéﬁ@yﬂ-ﬂ..[[-llmdolyl In

l.o
1401 tha abrstenairodimbe Rmaqtandﬁ?e Hrfﬁe@%ﬁlﬁnﬂ'}’ﬁ@%ﬁtqc ed a¥ove or herein-
pd’f%}{ll des a conpound of formula | wherein Rl is

In one embodiment the present invention provides a compound of formula I wherein R'is
hydrogen, C(O)H or CHs. In another embodiment the present invention provides a com-
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



R2 is nmethyl, isopropyl or cyclopropyl; R3 is aryl or
heteroaryl, wherein the aryl or heteroaryl is

wae®wbstopg ut ed or substituted by one, two or BEIT/ER2004/002276
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substituents sel ected from hal ggen, d -C6al kyl ,
S-Cl-Ceal kyl, d - 15 Ceal kyl - hal ogen, d - Ceal koxy,
@ CGaI koxy, C3-Cl2cycl oal kyl, C2

1A ]FISW ycl oal kyl , C1- Csal kyl ani no,

diz-(ﬂepGadlkﬂloamyrmgcyﬂﬂ:alﬁﬁal koxyam' no, (O - Ceal koxy)

gﬁd ?g%ﬁ | H’;legnq{ gé?rbﬁh Cl 2 %éegnaﬁﬂ?s u%agﬁéh%@ a7 gubs’ututed by

R5 lcﬁlehmdfd}gﬁfée thlt@hts%&ue;ilﬁm hﬂ@gerﬁ@%@dkﬂaﬁ-}@{-CeaJkyl Ci-

I |, ano i,ment -t he .pr n
pr oﬁsa@@ iél éh%ajg‘?xyf g?’lﬂ%ﬁn C’I"E \}\ﬁ x? E%Eﬂ{?éigﬂqh Cr
et lf(ylhheté?acycﬁ)aﬂm Imlcsdkyl@ﬁﬁm@%m CQiszaLlwlanpn@,@FCsalﬁkﬁxya;nlno, (Ci-
ar r n_t r
o koo kpth o BTt bR AR s nd
RILSE hdiesdrs osebmtr EH R’ edieteir Rbje hydﬁgexﬁ@ﬂik@i ~Cealkyl or Cs-
S-d-C6 , O - Co6al kyl - hal ogen, d - C6al koxy,
hal c%lé‘ﬁ( al koxy, C3-Cl2cycl oal kyl, C2-

Cliheter ocycl oal kyl, d -C6al kyl am no,

din-aBb a6 absydiatsnn the ﬁhseﬁﬁﬁivknﬂxqmpnomd,es ¢ @mpound of formula I wherein
%al koxm - C6al kyl am no, C3-Cl2cycl oal kyl am no,
nZy&M o and cyano; and R4 is hydrogen, C(OH or

ﬁJEE?t h}iknetlfy@,ﬂdprsc}dlokcﬂ@rbpﬂ enbodi ment the present
a

t f
Vﬁ-gfu:‘y pr ! O\c/)lfugr ﬁﬂ‘{eﬁ?}}l qagglgq,rgﬁ &4 nf"l&yr&u&s‘éﬁ%ﬁ&f&%&htuted by
i S adné Woﬂtﬁf&fsﬁb&tﬁhengv\t@dceddrﬁdrh hahigyrh, Gar Clalyh SeGy-Ghalkyl, Ci-
i S uns I.tute (0] ubstitute
|y coatkib bilb e LB ge bagbeT skl e b e eBafl -
S-d c%@éﬂ@ﬁdoaﬂkyl - Q@ﬂé;flaaﬁae,aﬁ @@éaﬂ&%ﬁlﬁb%&@@ﬁkoxy@mmo, (Ci-

CBaI Ky &?h&?&%&a%sﬁﬁmgéé %,aé']'fk@@%/}’é}oa@v@?‘gﬁf’ IHZY ammo Bhid cyano; and

Cﬂz”‘ Q@ Emm@)mr-@lzmewh &Pisitydrdgen B, KoxCyalkylroy,Cs-

@ﬁ\l )Cl C6al kyl am no, C3-Cl2cycl oal kyl am no,
benz 12 nd cyano; and R4 is hydrogen. 5 In still
anot her enbodi nent the present invention provides a

CRNpUUASHRE oMb dithant the penelnveRtiomp@dvides arempetid bf formula I
R3. is, aryl or heteroaryl, wherein the aryl or

h@h%fle’é‘aryl i s unsubstituted or substituted by one,

t wo fgrmetﬂlgﬁee substituents sel ected from hal ogen,

d. ; Coal ., S-d_-Coéalkyl, -
R? s meth)% 1sopropyl or cyclogropyl;

R® s aryl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or substituted by
one, two or three substituents selected from halogen, C;-Csalkyl, S-C,-Cgalkyl, C;-
Cealkyl-halogen, C,-Cgalkoxy, halogen-C;-Csalkoxy, Cs-Cracycloalkyl, C,-
Cyjheterocycloalkyl, C;-Cgalkylamino, di-C;-Csalkylamino, C;-Cgalkoxyamino, (C;-
Cealkoxy)C;-Cealkylamino, Cs-Cyacycloalkylamino, 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, isopropyl or cyclopropyl;

R® is aryl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or substituted by
one, two or three substituents selected from halogen, C,-Cgalkyl, S-Cy-Cgalkyl, C;-



lo C6al kyl - hal ogen, d - C6al koxy, hal ogen-d - C6al koxy,
C3-Cl2cycl oal kyl, C2 Cliheterocycl oal kyl,

W@Reo@Bsoky/| ami no, di-d -Céal kyl am no, C - C6al kPX/EPIN0(002276
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(d - C6al koxy) d - C6al kyl am no, oC3- Cl2cycl oal kyl am no,
benzyl am no and cyano and R4 |s hydrogen. In still

o TR T, T g o] vt -
mat GYlheteR%YdBalkﬁsﬁbﬁf%a]k}ﬂﬂmmoadlyﬁ-&aﬂaﬂymr@ugggsa}lm;gammo, (Ci-
o MR e e e

o - GGaldkenent. hal ogen d - Co6al koxy, C3- ClchcI oal kyl ,
C2- Cllhet erocycl oaI kyl, d -C6al kyl am no, di-d -Ceal kyI

f formula I
s baithe AT esl S Pl esionpsmidr aspieand oo
b&BZeyﬂlam no and cyano; and R4 is hydrogen. In still
@Eﬁ msnt t he present invention provides a
afeotrle bmula | wherein 25 R and R2 are
[Rét ydryl d¥hetesoqiph mitkredr theherpt hetetratil iuensebgsifuisder sglygtuted by

0C|r t@ggiet%pfol%%egi%gq?% sel%%teg &B’F Eﬂ%}g%albg-@?gmcyl S-C;-Csalkyl, C,-
q - GialdiondtogehaCo ey, hm@hk@pe%almy@g Sl Cir

gﬁ%&;gé& aﬁ(gﬁ?fh li%a]&'lal&%ﬁ Eﬂé)@/la rﬁgfkgﬁmmo, C,-Cgsalkoxyamino, (C;-

( Cl (SRlabiO Ky )CdlkZamibirtay C@@lm;loﬂkyl@bm Eole@aflanyma #nf gyano; and

i%q henzyl ami no and cyano; and R4 is hydrogen. In still
otth#¥*8aBbdi ment the present invention provides a

compound of forrmula I wherein R and R2 are nethy

19 s20 Q46 B8P&ABo REEH ERR POt DGR PHBIoON-PLOVIRSs 4 eomipratng] ofé?rmula I

phenyl substituted by one or two substituents sel ected

fPRSEFIRal ogen, Cl- Osal kyl, O -CBal kyl - hal ogen,

Q- a@@qizlg@e(meﬂ{yal ogen- d - OGaI koxy and cyano; and R4 is
dr g e 3 i t fuents selected from
l%v éﬁtl}'l orgr@glﬁlb %? gg%log?l?xgé gﬁﬁﬁeuregl snse ecte ()
Rl apdodea @f ezssm%twcraéakylscp@mwl -elogen, GiEabkonsy, hetagen-Ci-

or two.subs uent s..s dfromf I $-Ci-C 1-
o RPN ISP 3 LA LRI, O B . -Cally
and GYRROC;-@lkoxyamino, (C;-Csalkoxy)C,-Cealkylamino, C3-C12cycloalkylam1no,

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 phenyl or phenyl substituted by one, two or three substituents selected from
halogen, C;-Csalkyl, S-C;-Cgalkyl, C;-Csalkyl-halogen, C;-Cgalkoxy, halogen-C;-
Cgalkoxy, Cs-Ciacycloalkyl, C,-Criheterocycloalkyl, C;-Cgalkylamino, di-C;-Cgalkyl-
amino, C;-Cgalkoxyamino, (C1-Cgalkoxy)C;-Cealkylamino, C;-Ciocycloalkylamino,
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;



R4 is hydrogen. 1o In still another enbodi nent the
present invention provides a conpound of fornula I

wob@resrIR and R2 are nethyl; R3 is fl uorophePgi/EP2004/002276
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di f 1 uor ophenyl, chorophenyl, _di(ﬁhor ophenyl ,
Y

cyanophenyl, tri- fluoronethyl phenyl,

kuor 9- maet h henvl ... ch - m halogen, C;-
ﬁet B ﬁ%ﬁﬁ@ 2 %hgfﬁg tgﬁb_sn @eé}) %g%ée %Wo%?ﬂﬁﬂﬁénts selected fro gen, Gy
t 1 i Chalioyl 00RClatky}-bhlegs, C: etsalksy, helopgret ogaalkoxanst gyppo; and
?\got gﬁr enbodi nent the present invention provides a

nBSUAEPESP formula | wherein RL and R2 are methyl : -
20 R3 is unsubstituted heteroaryl or heteroaryl
i bt irtothedntbpdoment thepresmt itvieation pisyides geqppound of formula I
s%l ected fromthe group consisting of hal ogen,
®PhI kyl, S-C1-CBal kyl, O -Csal kyl - hal ogen,
@1 2668F kemeyethflal ogen- d - C6al koxy, C3- Cl2cycl oal kyl ,

-Cllheter c | kyl, - ' ro, methyl,
K- g ey Y cpald pERLINLARERRA from fluoro, cloro, methy
( C1 1@ romeshyl;In@hatyk yiflucaminathoxrandnzegcinshl kyl ani no,
gﬁnz I?irri no and cyano; and 25 R4 is hydrogen. In still

oth& ' 8fBodi nent the present invention provides a
conmpound of formula | wherein R and R2 are nethyl;

B8 siils anothedshbadiment fhy presemtiinyantion pseridesia pappund of formula I
pyrazinyl or unsubstituted pyridinyl; and 30 R4 is
ﬁ%}h“dﬁen. In still another enbodi ment the present
iRhapd R’ are pethyl;des a conpound of formula | wherein RL

7 e BTl Ay PG R O A PrisadBhenyl o

rim y

Py dlioRyiethplphentlrforamiethylplaingl, chlosp-diuprarhenyl, methylphenyl, meth-
heteroaryl.is bstitute o) or two substituents

sel éwgl&é/nfy} %“rﬁrﬁlzlf’gﬁgﬁﬂoﬁ%-h %’alﬂ al%?l , S Cl-Csal kyl,

Gt* GBRydepkerhal ogen, d - C6al koxy, C3-Cl2cycl oal kyl ,

C2- Cllheterocycl o- al kyl, d -C6al kyl am no,

el 2 ek Y R4 5 1 videds (8abkgidydfGbrmula I
gfnégA FRQﬁ’ﬁﬁ%@ﬁg&%?&%@%%l&gﬁ%ﬁ{a&%q% and benzyl am no;
apkkreir4 i s hydrogen. In still another enbodiment the
\?\#gaﬁanéhz E:rg\r/n%ﬁ}yll;on provi des a conpound of fornula I |
R® is unsubstituted heteroaryl or heteroaryl substituted by one, two or three substituents
selected from the group consisting of halogen, C;-Cealkyl, §-C;-Cealkyl, C;-Cealkyl-
halogen, C;-Csalkoxy, halogen-C;-Cgalkoxy, Cs-Cyacycloalkyl, C,-Cy1heterocycloalkyl,
C;-Csalkylamino, di-C;-Csalkylamino, C;-Cgalkoxyamino, (C;-Csalkoxy)C,-Cealkyl-
amino, Cs-Cy,cycloalkylamino, 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* ishydrogen.

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



R and R2 are nethyl; 1o R3 is pyrimdinyl substituted
by one or two substituents selected from hal ogen, d -

w@emkkylo9s S- C1- Coal kyl , O - C6al kyl - hal ogen, Cl PCGEP100%§02276
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and C3-Cl2cycl oal kyl; or pyrazinyl substituted by one
substituent sel ected fron1haloéén a - caal kyl ,
CL- Coal k- oxy, C3-Cl2cycl oal k

_ a9 hefetoarid é%l‘?ﬂt@aﬁr‘kl?l p%m@l ];pwglgﬁll Hgldmyl and indolyl wherein the

di - %t&éﬁlyhx L EiRRed BPEnEor b2y ltaaltkydl arddrieom dalogen, Cy-Cealkyl,
pyri di nyl “substi t ut ed by one or_two supsti inég ) lo-
sel e%@e@sﬂkﬂr@hglsaeﬂ@éﬂl ogen-¢aat4elkoxy>& 3-5;@%4 f@;@ﬁw gifterocyclo

x? a.llf;;ﬁngﬁgcdifdl %a!ﬂb&llamm%lcé;éa]koxyammo, (Cy-Cgalkoxy)C; -
|heteroc

ylanlno
m«zyc ﬁw@ncyctgall@@amm@ 2y&hFrglamino; and

Qﬁ Hg &y) Cl- Coal kyl ami no and benzyl am no; or
nethy 1H°I ndolyl; and R4 is hydrogen. In stil
anot her enbodi ment the present |nventgﬁn prOV|de%.%f lal
doridendthss embedimeat the presephigV atipnAITORAES FReoTRpQnd of formula
ety R3 is methylpyrimdinyl, ethylpyrimdinyl,
di et prr|n1d|nyl trifluoronethylpyri- nidinyl,
Rt anshR e mefhebiny |, et hoxyet hoxypyri mi di nyl
Ry 0158 fnllc[fgﬂ thltuféh |b9roﬁe oP¥hd Sabdiiféhts selected from halogen, C;-

bromopyrim | sul fanylp rimdinyl

cycl®© b)‘il-@yﬂsaﬂn’& %y@qallqt; Alegéy -ﬁﬁa&pﬁy}nd Cs-Cyacycloalkyl; or
cyc Lﬁ;‘}ﬁﬂﬂﬂlsﬂysrt?@e@ }S%r ongﬁhﬂﬁfﬁéﬁv §e?e%teﬂ)ﬂom halogen, C;-Cgalkyl, C,-Csalk-

chl or'opyrazi ny - am nqQ

pyra2|n
di reety CafhuspgyHi @ypphgiygqc&@p E@?;kmmno, di-Cr-Callylamino

th dj ; | b
e

fl uosetﬁtmdtfgnrp%plpgq:mﬂr galkyl, Cl- 6a1 kyl-halogen, C;-Csalkoxy, Cs-Cracycloalkyl,

(tri &l {E%éi%llg b}/ @M lgrhﬁ%l d1-C1 Csalkylammo, C,-Csalkoxyamino,
cycIOﬁréby py iyl ypyri diny
met hxy@shoxy Lamlnmn%pq:rm%ﬁ@qur@mquyl 1H-indolyl; and

ephyl rldlnyl 30 di et hyl am nopyri di nyl ,
pgrrol&gﬁﬁ&%pyridinyl nmor phol i nyl pyri di nyl

t hi onor pho- I|nyIpyr|d|nyI

( Frestilosnpéhien gmbodinhent Al mw,t inyenijon provides a compound of formula I

n@%ﬁ%ﬁyethylan1nopyrldlnyI bnzyl am nopyri di nyl or
1H—|ndonI and R4 is hydrogen. Exanpl es of

Rd@fmmdhﬁrnula | include 35

| | .
L

- 12 midinyl, methoxypynmldmyl methoxyethoxypyrimidinyl, fluoropyrimidinyl, chloro-

oS B A Aot o
1- (2mﬂqﬂﬁmmsdfqorhlepmylpzzrmyﬂ»ynethmma@awbw oPEeAyy, methyl-
)1/I ](35%1%) rylgBaliIth!hE) 1561113_?%{1?%1 circlopropa/ ;Zyrazu?li/methzlpyndmyl
yl] bﬁtyi:[a'hkimyl pfgulompym inyl,5hloropyridinyl, bromopyridinyl, 1odopyr1d1nyl tri-
4 [ 2 %)P%eé n)ﬁ?)érgqlgﬁt @}/ hu&%ﬂeﬁﬁf}rﬁetﬂ&lﬁ%ﬂw ):yddﬂrgﬁ’}zlﬂ'ﬂdmyl meth-
[ 2 rmtmlrldm‘/@ Inetbotypthopypyraiinyldmythatamingpyridinglaehypminopyridinyl,
yIT 4hgt ﬁnfntmop idinyl, pyrrolidinylpyridinyl, morpholinylpyridinyl, thiomorpho-
linylpyridinyl, (methoxyethyl)methylaminopyridinyl, methoxyethylaminopyridinyl,
benzylaminopyridinyl or methyl-1H-indolyl; and

R* is hydrogen.

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



2- et hyl - 4-
[2-methyl -1-(3-trifluoronethyl-phenyl)-IHimdazol-4-y

wo edohpsogby - pyridi ne, 2- PCT/EP2004/002276

10

15

20

25

30

[ 2-met hyl - 4- (2- et hyl - pyri di n-ffz-ylethynyl)-im'dazoI-I-
yl] -pyrimdine, 4- [ Bl

Ll GaSonic PREmL) 5 2 MR s bl 3 298l -Gl dine hydoo-

4- [ 2z0%6HQpr opyl - 1- (4-fl uor o- phenyl ) -1 Hi m dazol - 4-yl e

t hynyl ] - 2-met hyl - pyri dine, . 4-. R
41358 e mEr Dy LB ol syl prmeyprricine

|712['l g@%lh gi!ﬂ]}llﬁir’d' -bﬂéﬂyﬁ)rz%etﬁ}g— 1H- tirﬁidlazol—él-ylethynyl] 22-methyl-pyridine,
-(3,5-di f I uor o- phenyl.) - 2- .. s

e b Sog b AER pgptagerpeige

l:!’ﬂ?sﬁl@%x P@f{Zi}n&lﬁﬁF%ﬁidﬂlﬂﬂnﬂgchyn}tﬂ}h‘lﬁidhgdlj1(;y1] -benzonitrile,

i mdazol-4-yle - 2- DY di.R din
St pona b s SO PR T ol sthypylf pyridine
%t_ %1?%&%}71-‘412((25@5 hp;lﬁi/c%ihiii-ﬂetflyrlqil*lﬁimjda_z%l- l-yll] -pyrimidine, ‘

- -4-(2- -1 -p=1ol yl - LH imdazol - 4-
S Byt oD 2 e REp I HO BRTp e TG,
%%&ﬁﬁ%%%ﬂ—f%@r}g{lﬁﬁﬁpﬁehyhamkaIWVHemmﬁ]-Z-methyl-pyndme,
I4-E14_Qi—lﬁwllouleh@ﬂfﬁt%y})éﬂ%'éﬁ&injﬁ.‘iiﬁlﬁ‘ﬁ’%@{%}dl‘&:?}thylli?rﬁﬂlﬁlz_
"gyl%%%ﬁﬁuff -?@regitrl?}Q}’-I?Wﬂhyl_zEH—ianirc_lazlol—Ll-gfleth}lrny% -2-methy -p_yn_ ine, -
£4—11—<w¥wm—a§m@hf'ﬁ—m¥eﬁﬁ%ﬁr@%%-1{1Yigﬁh@%>ﬂ-{4rﬁlqbyr¥¢y§ﬁ?—%lethvl-pyr;d}ne,
G -Qf/-k3—E%l!bicghmz%'rbﬂpﬂeﬁﬂﬁlﬂr}leth&mI@aﬁﬁcﬂazol—él-y}dﬂ_’pynyl]-2-methyl—pyr1d1ne,
-pyri

m di ne, o o
%F%hvét%@-mﬁvlzlrﬁefﬂlr%Wiqf?ﬂ:‘%rykﬁfwyml)dme% dazol .
| -)(’1 1-FdthdL 1YEL RetinyRY Hi-fhhidagti] 4eylethy nR]-Baxythgl-pyridine,
g;é—iné@i iﬁz-gi(e%&illr?—% @X@E%{Ar%tﬂiléﬁ%?ﬁ&@-ﬁ%&a!z&-Ag—iaflzeﬂllyh}l] -pyridine,
(36-@&%%-@3’[&&9&?-144-xiz-%éﬂ&;x%miﬂ-mm@m)lﬁmu@zol-1-y1] _pyrimidine,
-gyrimdrne,” 5- Tuoro- 2- L . A leoorimidine
[ 2omhyiya- [ imethyidt GymefhytprridinA-PrdvRyymideral bl qu?l -
. idin-4-yle -imi -1-y1]-4-trifluoromethyl-pyrimi-
ER L T R RS AT PR SR
1-yl ] dipgr azi ne, 2- et hyl - 5- o ] .
[ 2055 —2-12413&?111%—%@—11&% -%Zﬂdﬂi‘—ljyﬁ;&WY)Li}nidmwaZ}d) -pyrimidine,
l i b} ! - h l T « s « e
[ i-giﬁﬂﬁy-m%gleﬂﬁﬂmggﬁg;r&inzww%ﬂwyﬁamlﬁ-glg-ngrl_npglzle,
YLIg Ry H3R Nk 4-(G %6 tﬁgt@mdiﬁ-@:ylét_%mw-hﬁidaﬂola-yl] -pyrimidine,
E Q-;?Eﬁfgl;];E—%g:Iiﬂtg}li;yéi{id?n-4—yr1]e%{1§)fny-l)l-irpr1iglgzzo?—l 1-yl -p&%/alz}ne,
, 1 1 o OHiBinda. iddzsl-d azine,
|[ gwn?&%é—gg—éﬁéﬁ?%@ﬁ&%ﬂ—b% Birf1 Yl hjnyT)imiddzol-dagjepyrazi

22 matthoixg-{B-rh@hytet-trmethyl-pyridimdlegyrlirmidaspl- doRyRyPS RS
- L | oL 7 . z Q= -imidazol-1-yl]-pyrazine,
R G e R D i
| -Zydh]loromﬁl[l-me(ﬁh)dé;—(2-medtyi-gmd1g=4—ylethynyl)~1m1dazo -1-yl]-pyrazine,
. AN x - diiadaul -imidak sl aiz |l -plyrazine,
5ﬁIrrrEEngﬁ-%ﬁ'@i(rﬁg{,ﬂ%'@quﬁ&md%ﬁ.d% ] ﬁ&thmj ). ida ol 1] i :'
[ 2-cibroyd{ 2-nfe2hytet- (A mefyi-puridinad-ylegmyRyimidazel-dalsprimidine,
Doy LA LPyE bidindd ] -imidazol-1-yl]-pyrimidine,
R P AL LR I e pmmane
I 4y[2]-m2‘eltyi~i4f(Buna@tmbpﬁy’dinﬂyylﬁtﬂpynylmméangl—y ]%2-methylsulfanyl-pyrimi-

[ 2- ne%fn%l -4-(2-net hyl - pyridin-4-yl ethynyl)
-i mi d&z t7’-1-y|] - pyridi ne, WD 2004/ 080998

35 PQT[ERROGHAOQ22E Y -pyridig-4ylgidiyaylp-imidazol-1-yl] -2-trifluoromethyl-pyrimi-

[2-nmethyl -4-(2- et hyl - pyridi n-4-yl et hynyl ) -i m dazol -
l-yl] -%i}ridine, 2- o e

[ 2~ [Eetreitiyl-4- Repdyhyyrigiprd-dethyayiwidasaly 1 yUrriino) - 1-
yl'] -6-nethyl pyridine,



2-
[ 2-1 sopropyl -4-(2-nmet hyl -pyridin-4-yl ethynyl)-imdazo

WO 2004980998 6- et hyl pyri di ne, 2- PCT/EP2004/002276
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[ 2-met hyl - 4- (2- et hyl - pyridi n-4-yl et hynyl)-i m dazol -

1-yl] -6- rrethyl 4-trifluoro- 5ethyl-pyridine,

2-cyclo ropy - . i

[Ezﬂﬁ@tqw 24ne(tbylrée Tipethypredin4visthypry pigazeld gllspridine,
Yi }neﬂﬁ’;ﬂfzﬂ @' ﬁh%thyl ﬁyﬁ’&ﬁbyéi yRthynyl)- 1m1dazol 1-yl]-6~ methylpyrldme,

hyl 4- [)
|2-§,$rr]?stopmyi éT(ﬁemetéyl pyncI/ rr1 I4d}lflgthyn )- 1erI11IgIachII Y yII 6- mechyIpyndme,

4 L -
[ﬁi@%éiﬂﬁllzlf Tz&%lfgﬁr% ?#Khﬁ)é‘%/ 'rylléglﬁrﬁgb-}ﬂnﬂlaﬁ(\(lnwﬂ -6 et @l trifuoro

[2 i sapbsh QFH 0%2- net hyl - pyri di n-4-yl et hynyl ) -i mi dazo

’j-c?%lpro?yltff i- Héﬁiy‘l’qe(tzhﬂlbﬂﬁﬁ[)&ndlﬁq ?hﬂl‘@n g—nﬁﬁiaE@IX}/ -yB=pyridine,
1L t'hyl - pyridin-4-yle @

y? Putyb@r i20mpidyl-4-42-methyepymidin-4-ylethynyl —1m1dazol 1- pyr1d1ne,

(21 9 daiy )}1 49(57 hﬁﬂﬁl fIyMIiﬁIQI;II%ﬂIyIWl‘)llﬂ%&Il%@lOI ~yl)L6-tiifldoromethyl-pyridine,

5- et
[Zziggs(@pr (3 regthvﬂepmdmﬁyﬂ?@mﬂ)rmdé%ﬂylnw yo-iriflugrgrgethyl-pyri-
-1-yl n 5-net hyl - pyridine, 5-chloro-2- |

2- et - 4- (2- et hyl ridin | et hyn | m daz
|2-qutho>p(y6 Z(jmpéhyl-g%@ II:l’)l)(/EthYI pyr1d1ny4— lethyn%rll) )1m1dazol 1- ﬁ pyndme,

2P f ngy pyfaia2s JRAGHD DEAAOR1 418 Bidfbp dine,
[%'EI oy 'p 4((2 WMI’PYIF‘I‘*’T"CWIF*WXI -imisarsl 3-vil ri-ggstel-pyyidine,

: %Iciﬂor(ﬁ_‘ér Z%ID%I[;PYI -4 %% nlqet rgyél,dm -4~ yle ) 1rmdaz|orln 1—}22 g?lndme,
yflijbromof?e[%metl'p@rrh(armgt ybpyridin-4- ylethyn II) 1m1dazol 1-yl]-pyridine,

% 'tII?f'?‘TtE%I ﬂ%ﬁ@ﬁﬁﬂi 4§Ie¥lIy%SfI')MHMIiaIzol mﬂ]ﬁﬁﬁhdﬁxé,
[2~ metw -4(2- (r@tlmb@wﬂmpwlemmm 1m1@qzhyhﬂh4-m¢ﬂ1ﬂa%@dme,

he Rl thyl-pyridine,
2 (,I% nIéerto 4. %g ﬁxyh é&n in- ylethyny) -imidazol-1-yl]-4- trlﬂuoron?e yl-pyridine

ridin-'4-
i Enrmf:ilz@ty-—i{gl-ln}eﬂpglf%-@ mthyl pybdmn«%)yéthynyl) 1m1Xazol 1-yl]-pyridine,

[ %]CI{I%%%I —mgt,?nyITE I(E%Iﬁi‘(ﬂﬁeéﬂkrn % })Iétﬁm ¥hidatdl ldﬁ?ﬂ %Iyname

pyri |ne

( 2-bmenhyd- E%amet}[}"tl-é-(a-lyib@o’hyylycﬂl)l 4-ylethgtad biimidazoly] 1] -pyridine,

[% E%IIIIXIII ZPIH( EI%II@? II)VI"lal Dyr i di QI?III&BIIIM? Zg?ln)l/_I}II 4 m%fh‘iz’loﬁ’ yridine,

I 2-}c|y§10pqmpy]|-ﬁ-| Z‘rmeth)ﬂ-éb(ﬁ—;deﬂﬁd pyndm -4-ylethynyl)-imidazol-1-yl]-pyridine,
[ 20 Iﬁn'%;lhjyt | Laleghél H‘gg IIXEthW}B)IrﬂIJH 4- 1¥411%;I‘Yﬂ¥ dzdi QHZﬁInane
33 ffluoon 6. 5 ¢ahy1e44@4methﬂasymum§t+quﬁbmﬂ:brmda@qleltﬂiﬂwfl)ime,

[31 ﬁg{% L %‘ PXI(% Ifllc;ltﬁzl : P}g'lcﬁg' Z&%%h?l}?’l) 1r}11)dazol 1- gl} &)yrldme,

I dlyhe]thylfi)'ir [Zdnelhyl -4-Q2-medthylt pyfridsa-4-ylethynyl)-imidazol- 1-yl] pyridin-3-yl}-
[ 2- nEthéI 4- (2- et hyl - pyri di n-4-yl et hynyl)

-im d¥201% 1- yl'l -pyridin-3-yl} - am ne, dinethyl-

[ 2unethylyie-[2- rﬁéthl}lbl-l@l—lmq:lhyln@md&ﬂy;ﬂﬁhmh)ﬂn)udamldlaz pyrldm -2-yl}-
[ -yl] Eyrldln 2-yl}- 30 am ne,
di met {6 [ 2- met hyl -4- (2- et hyl - pyri di n-4-yl et hynyl )
dmudh;zlo{IG 2-mbthyl-py2-aaéthyl2pyyidin-4aetmgyyle nidhzdl- lsyI/ -pyrazin-2-yl}-
[2 neth -4-(2-met hyl - pyridin-4-ylethynyl)-im dazol -

I] tidin-3-yl}-am ne,

neﬂhlyl}y &{%H{eﬂryhét(hmhetchﬂ ﬁymianwyleqhynylﬂumldaz@l-b{yHypyyid)n-ﬁ -yl}-amine,

ﬂ;&f? III6 ]f2 J(ﬂiylpr% e@har% lprnahm?’g Y%mé’?@ ngﬁgﬂ% 'lgﬁg BYndln -2-yl}-

yl]mnnw;a2|n 2- yI} am ne,
methyl -{6-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol- 1-y1] -pyrazin-2-yl}-

amine,



WO 2004/ 080998 PCT/ EP2004/ 002276 -14 cycl opropyl - {6-
[ 2- met hyl - 4- (2- et hyl - pyri di n-4-yl et hynyl ) -i m dazol - 1-

wQ kdo40g0pp@zi n- 2-yl } - am ne, 1-{5- PCT/EP2004/002276
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[ 2- et hyl - 4-(2-met hyl - pyridin- ylethynyl) i m dazol -
l-yl'] -pyridin-3-yl}-pyrroli- ne
éﬁy@]ﬁ?%ﬁﬂ @é/ mqeﬁ‘)gl—%l-gﬁl@ M’l}}’I—E%]{landlli] yﬁﬂ%{rlnﬁt) hyavhird 91 dp%?%azm -2-yl}-
1-{34@?naeth¥! ﬁngé nFthyI pyradln 4-yl et hynyl ) -i m daz
ﬂ-}%%é%@?%;@wt@-ﬁ@ﬁ@ R T R

- | -dihg, pyrldln 2-yl}- nFrpho dIlne I ;

2- |

o]| ?6 [.’i e'%%g/ ﬂmg—ly{/ E‘frti %ﬁg{hlyp}flﬂ ém1 z§l6p¥rﬂ })rldlnmz Y pyrroli-

[ 2- rm:hh@',

I A SSTB i 5 o,

-4rd- [W-Imetliyl@-(?[ mi2ehybbinydindd-ylethynyl)-imidazol-1-yl]-pyridin-2-yl}-morpho-
(2- nthyI pyridin-4-ylethynyl) -imdazol-1- 15

yl]- 9}fd|n 2-yl}-am ne, (2-nethoxy-ethyl)-{6-

[Q{&r{az iyl (2t glethydyl ey | i pediz abl)-morpho-
-yl .. -pyri- din-2-yl}-am ne, 4-cyclopropyl -
[2 néFﬁ@ -4- (2-net hyl - pyri di n-4-yl et hynyl ) - |n1dazol-l-

y4 ]6 {X}yﬂdﬂdylﬂe(z-nﬁt}qy@h@(ﬂih%y]bﬂ)&nyl)—imidazol—l—yl] -pyridin-2-yl}-thiomor-
HP 4- (2-met hyl - pyridin-4-ylethynyl)-imdazol -
yI L Fi di ne, 20

4(2i1humbﬁy~6t}fyD R f-GRAB Pty i 4oty ihidazol-1-
|n1d Y yri.m di ne, 5-brono-2

néﬁﬁ?ynﬁ‘( Y F pyrldln 4- ylethynyl) i m dazol -
WZ}meﬁh)bch-@t}ﬁl)n%r[z ﬁeﬂ@l hy(b-reethyl-pyridin-4-ylethynyl)-imidazol- 1—y1] -pyri-

ne nmet hyl - pyri di n- 4 ylethynyl) i m dazol -1 -
yI] %9@?’#&%‘}18 2-cycl opropyl -

[@cfwctﬁwbylélz f.nmmw(zpmemgn pyﬂdlulzieﬂ@&wﬁ) <imfdadézpkH lpyridine,

1 by op e Eo et S pe o i e gy idagel Lyl pyridine,

| 4- ﬂhﬂ)rd—?%{ﬂinﬁ@tﬁﬂn@(z -ARethyl- Eyndmhél-l lethyngl) -imidazol-1-yl] %yrlmldlne,
nme X ne.
Syﬁg} YRy Zyglp%yggz(é»[mq:thylmyrﬁ;q Y )gezth}l]rgrl) 1m1l}={1201 1—ylh pyrlrmdlne,

%5- ﬁ?etHﬂIZh@Xﬂleﬁiyll@W)méhyl pyndm 4—yleth¥nyl) 1m1dazol 1-")71] pyrm‘udme,
[2- methyl - 2- et yI pyri rg
1 2-gY oprogx}réﬁ- -methyyd n@t‘ Llp dznﬁéylﬁ%yny’l -imidazol- -yl -pyrimidine,
E—éﬁi& rbp lba[plﬁﬁf&ti}ﬂl)@y QPIB didln -4- ylethynyl)—lmldazol 1-yl]-pyrimidine,
i m y n pyrl
2( eﬁwxyzﬁ thaxy, E/?y %évkﬂd?ﬁnetﬂylr@trmw&e lailvﬁnékmdaaol 1-y1]-pyr-
I] z&hgelrndole benzyl { 5-
2-met hyl -4-(2-npeth di | et hynyl d
|[2 ﬂn}?ne ! ( rre &yl me&w{r Ifl,-é!’. r;neth%rll I?yrl rr1]-y -))fletlhgrnnyl)a—lzrgldazol 1-yl]-
4-1 1- 54Rﬁﬁ@oro phenyl) 2,5-di met hyl - 1H i mi dazol - 4-yl et
Qynyl msthﬁ1 pyri di ne and
methyl -4-[2-methyl-1-(3-trifluoromethoxy-phenyl)-1H-imidazol-4-ylethynyl] -pyridine,
1-methyl-5-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl]-1H-indole,
benzyl-{5-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl]-pyridin-3-yl}-

amine,
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.



3 - (4- fluoro-phenyl) -2-nmethyl-5 -
(2-nmet hyl - pyridin-4-ylethynyl) -3Himdazole-4-carb -

w@200alsiwbg/de. WO 2004/ 080998 PCT/ EP2004/ 00227 6PCF/LB20h41002276
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one enbodi ment the present |nVﬁ$t|on provi des a
conpound of fornmula | selected Tron14

1-(4-f1 henyl ) met h
&Qo%frﬁ 9 1533;9? @Ieﬂ?\éeselat 1nYeftlo%x§r9fv}_1lé ffénhﬁgﬂe]lected
ﬁ%n[nst hyl - 1Hi m dazol - 4-yl et hynyl ] 2 mat hyI pyri di ne

drochl ori d
(12[14£ qqrazﬂhe h@rﬂ}thhjlzﬂﬂéFﬁW"’IﬁV Syt e BTES R
12(‘3r$ﬂﬂa}yﬂ|or@}5hér@ﬂﬁ%meﬂ4yl [H-imidazol-4-ylethynyl]-2- methyl- pyndme
or o- phenyl ) - 2- net hyl - 1H-i mi dazol - 4-yl et hyn
yI ] LQ‘?@PH;F’ pyri di ne, 4-
[42 Miﬂuérd ghaﬁl)hyimd@mm 1(H-Iim4}ayd>le4 pigthyhyl {2rinddybpyridine,

benzoni

(42%/1 %91&1@99 p q:q,y )42 Weé]g;hy]ﬁ-g/-lnjndg% %g]fg}yn_ytl 1J'nethy1 -pyridine,

4bfénﬁlﬁﬂiyt-ﬁl(bﬁnetﬂ1 pyr1d1n-4 yleth yl)- 1m1dazol 1-y1] —benzomtnle,
et

r?r@alziéﬁl)’hécg)&é{lﬁbﬁ'yﬂ’)]rl [Eariitr TUUATITVARELY

'Jﬁ%hxl ZQiiéth?'lLﬂ(ﬁtﬂﬂlﬁirbMﬁﬂ{yl phéﬁVl)iaﬁalrmdazpl J-ylethynyl]-pyridine,
di ne,

[223 -AAZ(IQethﬁlrWrdlbwlaﬁhwﬂl piderQfrly TN PYRRESS: - 1

f thirl)-Daidadol ey ek sriffio thl
b T cacol -

I Y]flml W: m di ne, 15 2-cycl opropyl - 6-
[ Trlm{&iy'z- -ﬁn%ﬂﬁmmLm&ylmLﬁyrm4w1e&1wﬁynmdamldmk}4pynmdme,

azl ne,

[&cwﬁhmymdzﬁ 2m¢ﬁwh§«r(2§wq%uli Py davlethgrl)-imidegols syl -pyrezine,

[%Xﬂll)r()r]ﬁl{ﬁlrﬂétﬁﬁn@(z n?e'tl?%rl dﬁﬁ@@%flelﬂg;nhl) -imidazol- 1-y1] yrlmldlne,

y2 }ydmppﬂfmézzme@yhét(ﬂdgg?ﬂlgi pyndm -4-yle y}iylg 1m£rclazgl f)yl_] “pyridine,

P8 L - fithidazol-1-y1 idine,
EyEe R Pl b ot
[ ety 2-methyied 12, meﬁy/ﬂwpmlﬁm‘lv %‘ﬂﬁ{y gimidazgl-qaglopyridin-2-yl}
| - ylg n@yrldln 2-yl}- 20 am ne, 1-nethyl-5-

gli}nn;h)ﬂ-ln; h?(‘j‘rm(e’élyﬁt(g%lrlnet ¥1r1|)yqulc{1m-4-yle tyrrl]}yl?%/rlngdalzgi] PaﬁolH mdole,
lh({f (% |ﬂﬁ8 cﬁ y?&g@%ﬁ kl%g al\'ﬁl Bl i azbial 1k teaEe]-2 4nsthelt iy idine and

33-((4,-ﬂubnmpberp7ftbe21y¢9th§ﬂ Srex-mpthyb-pyrdivet ety b i imidagpls-4-
thyné/lp) (:mll-x pi dazol e-4- car bal dehyde. 25 The present
i nventon Fso provi des a process for the productlon

of a conpound of fornula
The preserg’: invention also provides a process for %he prgd&ctmn o@% compound of

formula I
R1
)
2 N & Z (I)
R—z
\g )
Ra’ R
wherein

R' is C;-Cgalkyl;
R?* is C;-Cgalkyl or Cs-Cracycloalkyl;



wherein R is Cl-C6al kyl; 30 R2 is O -C6al kyl or
C3- Cl2cycl oal kyl ; WD 2004/ 080998 PCT/ EP2004/ 002276

WO 1®4899% unsubstituted aryl or aryl substituP@UER3004/002276
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one, two or three substituents selected from hal ogen,
G -CBal kyl, S-Cl1-Csal kyl, O -C8R%yl - hal ogen,

% 8?% lﬁg‘{%é{ %ﬁ?%]gqern@ﬁl Su@%%g%ﬁ )?PS’%’H %l%)ée L3aLKYL 1 selected from

- Ghal | RY-Craliyli G, -Gl Jhal’dxgen, C;-Cgalkoxy, halogen-Cy-

éé’ﬁz ol L i SFalYhRTyY -Gl

het efatoy C,-SkiRb:iyhines] (O) CpdlRoxy) Civ0salityldthineeCs- Clzcycloalkylammo,
substituents se|ected fromt hghgr ou Sj st

hal ol@eéwyla@m @GNo; Lglsul@tlt@g Syrfoa lco(r) teroarﬁ%ugstltuted by one,

d - Gead Mré&@hpﬁﬁﬁhmgeie%alﬂ@ﬁyne ahpg@{hs@ng%hﬂkgmycl Cealkyl, S-
CS Cl2cyc) qal k

| k
- Couedfiariyn saﬂs/ %og% 2}6}@% é;af‘gﬁﬁ/ CorRlsown Gpigacrcloaliyl
benz@?@ﬁl@?&w SrliobiiAl €Y. &m@dp@mﬂkﬁaﬂnkﬂ @MQakoxyamino,

am no and cyano, O R4 i rogen, O H ar
ellgr) LA e gont onlosly AP PR oR g 25 cyancs and
2c | &TCH Iéwﬁfe@elﬁ@ﬁﬁ)drh ehe@Et, R salkel)ordls-
S%n’p%glxgﬁigf% IYf((:)(rO’rr)'l(jll a ll 5 N (I y@gig N?HN R4 1115<¢l
wher eisfydmelkyi2 and R4 have t he meanl ngs as defined
aRANE: roHMsan@p&s‘éHﬁ%’t‘ﬁ% of formula Il R3-Z (I11)
vvherel n R3 has the msanl ngs as defined above and Z is
héd) egermperngetfgrmulagl (p) "a conmpound of fornula IV R2
N20/ (IV) 0O RAN R4 wherein R2, R3 and R4 have the
meani ngs as defined above, wtg a conpound of formla
V RL

(I

wherein R?, R? and R* have the meanings as defined above,
with a compound of formula III

R>-Z (I10)
wherein R? has the meanings as defined above and Z is halogen or B(OH)»; or

(b) a compound of formula IV

=
R\(/_z/ (IV)
R

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

with a compound of formula V

R1

i SN V)

X Z

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



N (V) x1":-)-" wherein Rl has the neanings as defined
above and X i s hal ogen; or WO 2004/ 080998

weRonABsRe04/ 002276 -17- (c) a conpound of f orpai/EP2D4/002276
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t he presence of,

hal R , / N(V) R3' R4 wherein R2, R3 and R4 have
t he neani ngs as defined above and hal is hal ogen,

with a co ggodmé&grrmlawlm 51 N(VII) Y

W &remPoRRAR ani ng as defined above and Y is
trinmethylsilyl or hydrogen. The reaction as described
in (a) maybe carr 2ed ut hgn accordance wth standard
procedures, e.g. bytaryTation of a compound of fornula
Il using an aromati N-BOronic acid and a copper

catal yst in a sol yw@nt IR%e dichl oronet hane or
tetrahydrofurane [see e.g. 10 Colmann et al., Og.

lvxﬁltefem R R334 R2 @Q@Q ﬂhe HeaRihgherddfitgd abevergadaliis bhlogen,
formula’l'l and a ound of fornmula Ill wherein Z is

hﬁﬂlﬁg@mmwﬁl(}ff‘bﬁ%‘éal ke potassi um carbonate or
cesium carbonate in a solvent |ike dinethylformam de,
or Pd catalyzed accordingito Buchwald conditions [see
e.g. Exanple 8; Buchwald|et al., Tetrahedron Lett.

40: 2657 (1999)]. The r jon as described in (b) may
be carried out by a Songpgaghira coupling of 15 a
conpound of formula k¥ a a conpound of fornmula V in
-, Cul, (Ph3P)2PdCl2i Et3Nin a
solvent |ike tetrahydrofuran or dinethylformm de

BRSNS fathan PREL S {430 e g

brom ne or i odine. The reacti on as described in
aﬁm/readﬁhyl,as degribbdirc@) magde canriedput trh@cgycbggen@éh gpndard

(VD)

(VID)

PSE) 280Cheao L, K art dr6fatic boronic a
tlgpf o %%ﬁ)ryaaﬁ);i 26 O%éﬂ\ko cﬁﬁ’:lﬁ of'f@rn?uﬁ@ﬂ Ns?rﬂ;t 1 drk@atic boronic acid

%g or mam de. salt

f ardrcopper cupatpst rya sileemdtikeldichlocedethere Rm@%h}fdéoﬁlﬁ@e see €.8-

&é}lnl\gsg eg?lelczrgzﬁeeitt-rgﬁgjgg {%BH’;%? gg_f%le%ﬂ{ﬁ cﬂf?}%ddnd dfYormMlla 1T and a

dioffemtilo Al wheeic Bipologts. voth 4 basalikepotpssiury sgrbgnate or

age(s?m?nocar cgr?altg {nl d so?x\r/e%!t i]l?ebc!h%leﬁ{yliloprﬁhﬁnﬁ 6PBd @thl?ﬂed' aecording to

Buchwald conditions [see e.g. Example 8; Buchwald et al., Tetrahedron Lett. 40:2657
(1999)]. The reaction as described in (b) may be carried out by a Sonogashira coupling of
a compound of formula IV and a compound of formula V in the presence of; e.g., Cul,
(PhsP),PdCl,, Et;N in a solvent like tetrahydrofuran or dimethylformamide [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, e.g. be carried out in
the presence of Cul, (PhsP),PdCl,, EtsN, n-Bu,F in a solvent like tetrahydrofuran or

dimethylformamide.

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

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

present invention.

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

known to the skilled artisan.

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



25 known to the skilled artisan. The conpounds of
formula Il nmay be prepared by reacting a conpound of
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(M11) R_~Nhal HN/ R4 wherein R2 and R4 have the
above neanings and hal is halbgﬁh, with a conmpound of
formula VIl as above. The conpounds of formula VIII (VIID)
maybe prepared as de$pr| deg. indiff and Pyne 5
[ Synt hesis 681- 6 The conpounds of formula
IV maybe prepared ctlng a conmpound of formula I X
RNOH(IX) ~ N 3 4herein R2, R3 and R4 have the
nmeani ngs as defi ned above, w th dinethyl

X 1§E§&&h ed in Ohira
éer?ﬁﬁwgdﬁ HNteT A%oggﬁ%gﬁﬁ ?%Igdﬁé Con‘poﬁnds of
ﬁnﬁnmtmm@bundnfﬂm@uﬂa @hoﬁy reacting a conpound of
formula VIIl as above with a conpound of fornmula X

Iﬁ{e %()g?fé q_%%f FoMRGIE ST % Sy epdr6d HPBREIRE e3s ird€liff and Pyne

reaction nay t'ake place by aryl ation of
dSyothpauefd -G ¥Hdil a VI11 using an aronatic boronic
acid (conmpound of fornmula X) and a copper catalyst in
aI‘h OcJ \‘rgﬂ)'imhé K€rorha TV oh 8B fiepRe®by teattigwebmopauraine formula IX
n oxygen atnosphere [see e.g. Colmann et al.
CIg.Lett 2: 1233 (2000)]._Conpounds of fornula VII nay
be prepared by reacting compound of formula V as 20 (IX)

above with a conpgungNqf mula XI 'Y (XI) The
reacti on may take pl by Sonogashi ra coupling in
the presence of eg. .. (Ph3P) 2PdC12, Et3N in a

solvent |ike tetrdhydroﬁuran or di net hyl f or mam de
[ Sonogashira et al., Synthesis 777 (1977)]. 25
G@H@@M@%Rbindmmwmmmw@sﬁc@m @v®y oxi di zing a

nﬁ%&'nqgthy (1fﬁazrcr)%—oxg%ropyl)phosphonate as described in Ohira [Synth.Comm.
19:561-564 (1989)].

Compounds of formula VI may be prepared by reacting a compound of formula VIII as
above with a 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 compound of formula VIII using an
aromatic boronic acid (compound of formula X) and a copper catalystina 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 XI

Y/¢ (XI)

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
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OCH 3 4 according to nethods known to the skilled

wW@raosms0998 Conpounds of formula Xl nmaybe prepaP@UEP2004/002276
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deprotecting a conpound of formula XIII CH3 (XII1I)
R2 NIsi-C(CH3)3 OCH3 eN 4"R3" 5 according to
met hods known to the skilled artisan. Conpounds of XID)

of formula XV A OHH N Isi-C(CH3)3 (r) CH3 N
R3 4 with an alkyla agent of fornula XVa R2-hal
(Xva) 1o accordi Rg t ogtet hods known to the skilled
artisan Starting conmpounds of fornula Xva are

?:)ccgr 1nééé)qjggt¥108§’%{1$sﬂp{oethe Gangeigsks, of formula XV maybe
H

formula X1l may be ii%j(red by al kyl ati ng a conpound

I'ng a compound of formula XV H -,
(XV) NR3 4 with tert.-but di nmet h
Ehinpoirods @fcfemujlaﬁ@l dey Febisa LR SOt CQRPppagof formula XIII
artisan. 15 Conpounds of formula XV maybe prepared by
treating a compound of forngha XVI WD 2004/ 080998 XIII)
PCT/ EP2004/ 002276 , - 20- OH I-g d}bﬁ)ﬁ) 7NN (

R
\( I\
R R

according to methods known to the skilled artisan.

Compounds of formula XIII may be prepared by alkylating a compound of formula XTV

e (XIV)
H\(’ ,Z/\ ’C(CHS)S
R K
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
H N
RO (xV)
N
R K

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

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



3 4 wth a reducing agent according to nmethods known
to the skilled artisan. Conpounds of fornula Xvi

woreoobesvepar ed by hydrol ysi ng a conpound of fPRCTHEPR04/002276
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XVII OCH2CH3 5 H-N./ O (XVI1) N 3 4 according to
met hods known to the skilled afPisan. Conmpounds of
formula XVI1 may be prepared by treating a conpound of
formula XVII1 R3-NH2 (XVql'I') with e.g. triethyl
orthof ormate, ethy PN etate, glacial acetic acid
and iron powder 1o cprding to nethods known to the
skilled artisan. upds of fornula XVIII are
comerci al |y avai IRbl e. RThe conpounds of general
formula |* and their pharmaceutically acigfqéabl e salts
ceith beedurimguegerdorosdingyo meshessrapup thhsskitlsd aisaghi ch
procedures are outlined bel ow for conpounds wherein

' | hydkRéldin 4 esapowRBof formula.
B Ry B e ey dimg Lo
ReYHula I*. Schene | 0 NNO Step | HSi Step 2 NO
0 OO OP-00 S NHN W 2004/080998
PCT/ EP2004/ 002276 -21- chgaﬁdescontd. N HSI/

BSI" O N " N
~ ) o (XVII)
IN .

R® R*

(XVD)

according to methods known to the skilled artisan.
Compounds of formula XVII may be prepared by treating a compound of formula XVIII

R>-NH, (XVIII)
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
o}
N Step 1 \gJAH Step 2
‘4
\g / "

§

=0
°<

o]
|

|
-
pe
e
o
Z2=Z—
o
/



p3Ste OYHNI
IN Step 5j ' N/
WEL@p0RDE OH St e
EH3 N Ar HC(CE

S\ N N Schene 1 contd N Step 4 _
R3 N Scheme 2 0 O NH Step | N CEt

<N j off Ar OZN-COZEt N |PCEEPL0DYI/002276
3 Ar Ar Fe Sﬁ? ene 2 contd. Step 4

SI\ Step 5 N OSI Step 6 DVSCI \Nr n- BuLi P-~!
TBAF i m daaol e, DVF , Mel Ar Ar Schenme 2 contd. O
NPfPH Si'®p 7 N H Step 8 N ~N M2 NO o/ N Ar P-0
Ar 5A I pp N Il N Schenme 2 contd. N Are /Step 9
N N == R ~ l/ /IN
DS ) = oy
Step 3 H
o] + rO ) <O + ro _ .
N | g LA
A Y N 4 RYas
| N\ N
N
Scheme 1 contd
= \/IN
Step 4 T Step 5 \(,N ==
="\ — /
—_— 7
\( R:,/N
Scheme 2
o O
NHz Step 1 (/N ])LOE‘H Step 2 (’Nj])kOH _Step3 </N| oh
Ar O,N_-COEt N NaOH N BH, N
I ! Ar
HC(OE), Ar Ar

Fe
Scheme 2 contd.

P
e |
Step 4 si Step 5 N]/\O-S'\ Step 6

—_— N o —— :/ —
{BDMSC ¢ ]/\ n-Buli N TBAF
imidazole, DMF N Mel A

Scheme 2 contd.

Vi
Step 8 N
N OH Step 7 ,N]/“\H -~ ) ]/
N i
/ 2 ’

Scheme 2 contd.

Ar
Step 9
\(/J/

Ar

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

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



Ar The invention also relates to a process for
preparing a conpound according to general fornula I*
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conmpounds of fornula WO 2004/ 080998 PCT/ EP2004/ 002276
-22 |* wherein R is methyl andRz is rrethyl (R3 and

R are designated Ar, an ecti,vel
E‘)whmné?gv%methmbandﬁ ShoIcEL P E S AR A e S Wspectively,
ﬁ.logghgfn@tzyg one or nore conpounds of the present

I'nvention and pharnaceutically accept abl e ex0| pi ents

for the treatnent and. 5 preventjon of
Madteites thedneentioarslates glsf) H&élca@ﬁ{”é Cgﬂ‘a}n&Pg 8%% %fnfiﬂg&neﬁounds of

eleqgt&al 1n%§t‘?c§rfjﬁ{c§pha'rﬁha&@h&éﬂ?@c@dptﬂﬂé@ﬁtgerﬂmﬁbr¢]|nfr tpertment and.

or “acute pain i nven also relates to t _
g.fevan Q@Rﬁﬂ'e%@r@% Wsp e aésa&;ﬁe apﬁ or léﬁt%mc neur
%)bgﬁa.ﬁ(ﬁsdﬁﬁ&s (0 a'rﬁé.ﬂeﬁrh% dheait yr aanepiiabl e Sal t -
manuf act ure of icanents for the treatnent
and preventjon _ of nGd uR5 rece di ate -
dde inpentioe glsg Edtes torthe pyeg E{PPFBEE §7cc8£cfja8p% élgcfl%er Present inven
%i%lngé wefl af Hﬁ%mﬁfeaﬂ;ﬂd’c@%ﬁtaﬂé sdbefor He mmamuficoteunferkdicaments for
rea

to met hgds known per
it teasmnes ztréifmem%mwé Bl £e5POF ST ‘%ﬁ%@ﬁr& ‘Fghffhed above.
converted into a salt. Inorganic or organic acids such

a&uﬁcﬂ%@(:&%mb@é dalts oﬁ&)hqgouhyld obformniad g bd manufactured readily
sufphuric a

actatdingde mquhocgéqg:g)gvrn:cﬁ%ﬁge? alrn% %&ng E%F)ésggergﬁgn e n%'t n[—: 'o‘f; the com-
ufld tS HE btV efted@ Ftd a shlB ﬂh@rrghﬁlc@@ bﬁgani“ﬂaatchh rsedu:isphgnhyﬂrochlorlc

9{91&? g%ﬁjrebfq;;lgta%nse@glﬁ,g—fqoag}ﬁic Bftrlﬁ ﬁgarﬁ'&oggﬁ?nc ac1c} 6{ 8tric acid, formic
a%ﬁf“ dl@aé&ilntnﬁe@%ab Azbifc £adYRAcUNES acifl, taenriv had,l rnethanesulphomc
oun

whi t h | kal
emid b- tﬁhleaﬁ%ﬂpho@:‘:o%é%éh é‘ ﬂ%@ﬁ?ﬂlﬂﬂ% 31‘1% maéfn% gtrﬂgnﬁlﬁ‘maceuu-
& g g&fet’ﬁble%ﬁltst (yf%aklk l’E Fb@‘f‘dscbf Jovnigs [.Conbpaines arichacontain the

sul tabl e he fornmation,.of pharmaceu
t dlledil thetals o efelking @ar’g}hrpt: sofor sFample s%ﬁ?}ogﬂtagsmrﬁo a.Ilchum, magnesium

CQRe y_ﬂ%%aﬁz ﬁ{ersnék‘ Basic AR otlRls hrdhudtable éathe Gatiayion of pharmaceu-
acceptable sa herei nafter: Pharnmaceuti cal

Gixapp amdgt)abbrselts acili¢ @%@BPWM i oned above,

nmet abotropi c gl utanate receptor antagoni sts and can

b'?héjgo%g?&ﬁfds gIP B rhd AL fFRIhei® bhidneieeitidalip aadepratileustls (hereinafter:
I at ed d| sorders, ,such.as a&ut e

Cl’ﬂnajmaceut@g} Gq)lggpegﬁs alfes%ﬁaér@?gy m@%ﬁ?ﬁetd] gvalr%etg)o(%g)émc glutamate

r}ﬁgfl@x{t &E%ts ghd San 1RSusWEFdr tRStrafiieat anprecditioni af mGluR>5 receptor
rea % e neurological dis 25 or ers

[ n@ﬂatﬂdeh@p‘deréﬁsly ag@qq{cez T%mc BAYTOLE cal glégﬁdfgrs, cognitive dis-

UL AHPBL (G S o WIS, agﬁféll genatedndhrfio @Q&S@ﬁeamﬂald ﬂwrologmal dis-
nerVOUS syste SUCh Al zhei ner' s . di sease

derdent dra for 1mmqer¢@gl@myssc@ﬁ@plggmaﬁ&rguet}hﬂcﬁepir%umatlc & chronic de-
s gé E:&?} ;;ro&!ag&? BE 1R neAMRE Sskn, A as @h’l&lﬂn@t sdis@se, serdle dementia,
h opat hic par Ki nsonlim or, par mp@ uries. e~
céilsmn:igtwl sboreadbhimulislaselerosisderpgit R neye injuries,
| ?’%g iR %%ﬁgﬂﬁ‘?& C;%arﬁﬁxtsérﬁsrﬁ Bk phikittohBAScausedy medieagents as well as
Pee vul sj gns, ra urinar é SbASIS. COT-
| nooditionewbish lqadégglqﬁ@n@tenﬁe@flpsrfun%é%h%é& s &g iphcle spasms,
Qi Ghk QBigraine, urinary incontinence, nicotine addiction, psychoses, opiate addiction,
anxiety, vomiting, dyskinesia and depression. Other treatable 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

hypoglycaemia.
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treatable indications are restricted brain function
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supply to the brain, spinal cord injuries, head
injuries, hypoxia caused by prédnancy, cardiac arrest
and hypogl ycaem a. WO 2004/ 080998 PCT/EPZO 4/ 0 Eﬁu ¢
Bigr plagguieldcampanndeararsnesisdly apefulasgagipeiqsy 154 ngls of pain in-
?t{l@l%ﬁhﬁ%at&%?@fnaﬁlcﬁ o &4l O dRBEEMABEd cﬁkéégé‘; vasculitis, neuropathic

anmat or in such as arthritis and rheumatoi d
dP?S@ siaah, as\ms@nﬂmltqrélerm rné@ral% giab ﬁ’%i‘? REW QR B, causalgia, hyper-

%&ﬁ%e@@lle lfoxﬁgﬁzﬁﬁ dst-0 H‘éﬂlf@ﬁaﬁn afld ﬁ&iﬁtabs%cﬁﬁédrvﬂﬂiﬂfiﬂbus condi-

causa gl a, er- | gesi a, severe chronic %é
@@msldqse:nmer,\ﬂ@gmai lwn e bdhamc%etaem%&ueaow TpigrajRg iR gout.
condl 5 tions |like cancer, angina, renal or billiay

ag%ﬁ@élk% HALLGRy @P%Eﬁhi@u%@ COfipounddRas tested using the

%g act|V|ty of Pharmaceuti cal Conpounds
mﬁﬁowegpe élng the follow ng method: For binding

experlnents cDNA encodi ng human nmd u 5a receptor was

t f«@ﬂﬁg % drlrAlRs, DRGL &toliiy Qm%ﬁ&ﬁn@ﬁi baSrebéthws transiently trans-

roce scr bed b Schla ten
e sk mihogy s daas)y S e (0
V\%QR%B @1-%(?)9%} o @aeﬁ n@émbl‘gg&&ﬂt)génaieb YrefddtorRll 285809¢ until the

ere u were t hawed and resuspen ed an di M
pd*mfra@mymrq trpopsahmwerﬁrthaéﬁqdep Tomspandcd end pelytiopjsed in 15

7 1311 T a[’m e 201, 260 A Ma§hs Avndia ? 2B uhitevigal, bidding buffer at pH

: assay concentration of 20 g protein/
MEMHOa$mhum&WN0ncmﬁmmhnKﬁ%0Mgpeﬁdafwdhlned by addition
of twelve [3H MPEP concentrations 15 (0.04-100 nM

to these, ranes (in at

nSapraien ieghges e norraesd Py Bt TEp@lvsd b EE hndentrations

a(d.04200 601 e tHes@inembrafes [13H]tNBEFb1(1meW2@(hp{l) forgsip at 4°C. Compe-

val.ues of.test conpqunds t

 BHEE RERiT SR TS PRTTO TR Sph et haf LEIMPEP (20M) and

D@GJO eulesof test c&mboﬁﬁdsll—zvﬂuab@ﬂ uking 1¢dnahtratiens (0.3- 10 ,000nM). Incu-
gcubatlon dgnefhg§4ﬁ filtered onto unifilter

( 9BUQRS WErGRFH IR p(I:ate with bonded GF/C filter

preincubated 1 h in 0.1%PEl in wash buffer, Packard

BiA® theSgidasfaks inMebdtidenmefibyanst taredfilfirdd @rtnanifiles (96-well white micro-

AP 5 T AT b o i

b B&dhm M@ﬂeﬂE(aB)lmﬁda Fiitetnete 9pheseser(Patkdd MSVREPe) and washed 3

Th di

e R St A e LBt PR pured i

mp'i‘&eﬂéé%'fqh EM MIY, €RL i'an‘oa%ﬁh@)‘ ol fliePFradorde LB 1|n1rf)fon a Packard
croscint 40 (Canberra Packard S.A., Zurich,

S\?ﬁopzmuhlamjc)roghte ssingillation eymtearovith guenciigg cprigetiquupftar addition of 45
azlf r%%crg) @bl Cﬁ@cfe?ﬁb RRANS ALY Eridl 'vaﬁﬁé??a@lldE}'Qnd shaking for 20 min.
seribea previ ous y

Porter et al
Phar macol . 128: 13- 20 (1999)] on reconblnant hunan nd u
53?0r feneiphalrassais [GEKl 2@3sweinksts wehepa &irinsdse descriped previously by

| 930201510 LU0, S-AM OB 5| 0ABLS bt IS o mot
pQéc'feQE(ﬁ‘EIh HEKrp3aells. The cells were dye 1oaded using Fluo 4- AM (obtainable by
FLUKA, 0.2uM final concentration). [Ca**]i measurements were performed using a
fluorometric imaging plate reader (FLIPR, Molecular Devices Corporation, La Jolla, CA,
USA). Antagonist evaluation was performed following a 5 min preincubation with the test

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



30 fluoronetric imaging plate reader (FLIPR Ml ecul ar

Devi ces Corporation, La Jolla, CA  USA). Antagoni st
werakosodon was perfornmed followng a 5 mn  PCI/EP2004/002276

prei ncubation with the test conpounds foll owed by the

addi ti on of a submaxi mal addit?%n of agoni st. WO

2004/ 080998 PCT/ EP2004/ 002276 -24 The inhibiti.o

[hotrgoitivs { s} tagun SiCURES BeTg Ritedki ok ¢ Fo PRBIRCU PR Sgeation

| Q;%'%%fd ¢ aﬁ‘@ Haf c@é?ﬁc@ﬂt‘ﬁsi?l% 2h GRutivaR@nttinehr @eef fittiap evftware (Xcel

gy ah“Tterative non linear curve fitting software

fiXcel fit). For bindi ng experiments the Ki val ues of

t he conpounds tested are given. The Ki value is 5

Wﬁf b@%ﬂé&%@eﬁﬁlm@m bk OF fRdlcBinpSunt Opfikd hieigived Thie Ki value is

val ues_are those concentrations of the
5 cefipalindde felbrdag fdrstt: cause 50 % i nhibition of the
conpeting radioligand ([3H MPEP). L is the
concentration of g radigl[igandgysed in the binding
experiment and t he Kd value of the radioligand is

enpiri 10 cally determ ned for .eac atch of
on abichade [GhaphatEethess FORSSATBIRIL q&ﬁ%@?&i’%"ﬁdg?mdwa‘ cause

B3G5 i 1ti%ﬂt(ﬁgﬁ’é"éo?ﬁl§etmglﬂﬁh@1€§ag&I(IBE-EMREP)P[}M tgnaconcentratmn of
ceutica ounds ‘as neasured i sa es _
arbdmbgmdeuqeg?m the bin¢igs experigentan %@eqﬁ'\xaf It]%/e rtaﬁfo C}gjpgi is empiri
embfH fed. K| n 129
10 %H%&r%eh%&ﬂfg@?g%ﬁpgf? ?-l‘él[) Mes éa A [18M 4 25 91

17 71 19 5 83 22 18 88 ]
(Fi@rmaggutip@]tq?qmpgprgifgégq nggjéﬁ ? ecep 8?&1? 8$W?€E§ Th%%ct{&’ltles of Pharma

E{gﬂﬁﬂa@&&& kdﬂreﬂqﬁf‘cﬁ@ﬁﬁzﬁ/ Jdsttibeslt abbokaard in tlesrtmge of K< 150
ﬁéﬁ@% as dgscrlbed in the Vogel conflict

denkl ng test [see e.g. review of MIlan, Progress in
Neur obi ol ogy 70: 83-244 (2003)]: The Vogel conflict
dRidVsinBed est is a procedure that has been wi dely used
as a screening 20 nethod for anxiolytics In this

rOCEdure thF wat er int nf hl r ot I -
eep o6 Unode [aVhdi | S8 her b it ] i akohogo | KM

tpprgssed by ehgTITI L SNogK. 11 our24/erS| on of56t he 27
est, rats |lare water-restrictedlfor Hrg-three 16
conse@utive dayd8 One day &fter |the ffrst | wat er’:7

Festrhetion—thgyare auqh\geot freghy drjnk fear one 18
nour i'n thejr home-cap
1 25 17 71 19
5 83 22 18 88 3
6 91 29 25 89 65

15 Ki (mGluR5)

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

20 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
Water restriction, they are allowed to freely drink for one hour in their home-cage. The

second day, they are allowed to lick from a drinking spout in the operant box for 15 min,



second day, they are allowed to |lick froma drinking
spout in the operant box for 15 min, WO 2004/ 080998
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I S0 I8 IR s
thesis of 2- cyclopropyl -6-[2-methyl-4- (2 methy -pyridin-4-ylethynyl)- 1m1dazol 1-yl]-

pyridine (57) due to n-butyllithium impurities in the cyclopropylzinc chloride solution.

Example 6:  2-Butyl-5- [2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl]-
pyridine (66)

The title 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 -yl]-
pyridine (59) due to n-butyllithium impurities in the cyclopropylzinc chloride solution.

Example 7: 2-Methoxy-6-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-yl]-
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
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(189 mg, 1.38 mmol) and dimethylamine hydfochloride (42 mg, 0.52 mmol) were added

and the reaction mixture was refluxed overnight. The reaction mixture was poured into 60
ml water and extracted three times 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 = 318.2 (M+H"). |
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Eﬁhqe;t%t:le ol E Ty m(qw)%go g‘@{lﬁ% Pt b bar(treal)cm%lﬂjdof 100 mg 0.32
- R P-BhBrotb 28k ? 485 dxAnytidink@:ylethynyl)-imidazol-1-yl]-pyrazine
2@92 Met hoxy- et hox

ettt ety of %m%m@ﬁml%haﬁdé gipigy ffgiup bydride in 5 ml of THE
| (Thdgee!) "HiredopoRyd aFteR exteeibn with methylene chloride / water, was purified

by chromatography. Yield: 45 mg (0.13 mmol, 40%).

2-(2-Methoxy-ethoxy)-6- [2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1 -yll-
pyridine (87) [MS: m/e = 349.3 (M+H")] was prepared in analogy to the method as
described above from 6-fluoro-2-[2-methyl-4-(2-methyl-pyridin-4-ylethynyl)-imidazol-1-
yl]-pyridine (33).

Example 11: 4-[1-(4-Fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-2-methyl-
pyridine (88)

Diisopropylamine (0.260 mg, 2.6 mmol) was dissolved in 5 mL dry tetrahydrofurane, 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-[1-(4-Fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethyn-
y1]-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 slowly warmed to RT. The

reaction mixture was quenched by addition of 50 mL water and extracted three times with
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ng/ Tabl et Active ingredient 100 Powdered. |actose 95
1B.chivd ingredigmi st arch 35 200

Powdered. lactose 100
White corn starch 64
Polyvinylpyrrolidone 12
Na carboxymethylstarch 20
Magnesium stearate 4
Tablet weight 400

Example III: Capsules

Capsules of the following composition are produced:



Pol yvi nyl pyrrol i done 8 Na carboxynethyl starch 10
Magnesi um stearate 2 Tablet weight 250 20 Exanple I1:
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t her eof .



5 2. The conpound of claim11l having the formula | A
/ (1) RRN N 3 4 wherein RL is Cl-Cealkyl; R2 is

wW@100008198/1 or C3-Cl2cycl oal kyl; 1o R3 is arylPOY/EP2004/002276
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heteroaryl, wherein the aryl or heteroaryl is

unsubstltuted or substituted b% “one, two or three

substituents sel ected from hal ogen, d -C6al kyl,
@Mﬁ(ﬁalkyl, d - Co6al kyl - hal ogen, C1-C6al koxy,

hal ogen- d - C6al koxy, C3-Cl12Cyd oai kyl, C2-

Cllltx REMGHREh 1kl 4 ;@%gﬁﬂd&dlﬂn‘ylﬁﬁynyl] -2-alkyl-pyridine derivative or a
L

I kyl
cs—é]r kl@tﬁ%aag'l 1@25@% f th@yﬂ&dﬁlzgvﬁagégwagm Mt pharmaceutically

Qgﬂé%g wetpomardrcyano; and 15 R4 is hydrogen, C(OH or
wherein R5 |s hydrogen CH, Cl1- Coal kyl or C3-

012 ycl oal kyl ccording to claim1l
QOW@uﬁéPﬁaF aVlT—’@ o uail R3 wherein 20 Rl
S|gn|f|es | ower al kyl; R2 S|gnifies | ower al kyl; WD
2004/ 080998 PCT/ EP2004/ 002276 g'46 R3 signifies aryl
or heteroaryl, optionally substjtuted, preferably by
one, two or three substituengSnselected fromthe
group consi sting of halogen, r al kyl, |ower alkyl -
hal ogen or cyano; II phar maceutical | y (I
acceptable salts : 4. The conpound of formula
1 according to clai / erein RL is nethyl. 5. The
conmpound of fornula3 atgording to claim2 wherein R2
is Cl-Ceal kyl. 6. The c ound of fornula 1 according
to claim?2 mhereln R3 is unsubstituted aryl or aryl
geint ut ed by one, two or three substituents sel ected

fRonkQQUQQEQL Cl- Ceal kyl, S-Cl -

R* is C;-Cgalkyl or Cs-Cyacycloalkyl;

R® isaryl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or substituted by
one, two or three substituents selected from halogen, C;-Cealkyl, S-C;-Csalkyl, Cy-
Cealkyl-halogen, C,;-Cgalkoxy, halogen-C,;-Cgalkoxy, Cs-Ciacycloalkyl, Co-
Ciiheterocycloalkyl, C;-Cgalkylamino, di-C;-Cealkylamino, C;-Cealkoxyamino, (G-
Cgalkoxy)C;-Cealkylamino, Cs-Cjzcycloalkylamino, benzylamino and cyano; and

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

C12C}7 cloalkyl.

t

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

R
B
P
T*
.Rz /N & ()
\g/
RS

wherein
R' signifies lower alkyl;
R? signifies lower alkyl;
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C3- Cl2cycl oal kyl ami no, benzyl am no and cyagno. 8. The
CO MR LB hpdindl O finalall acediny togldim TvhireinR ihSr-EsHiory
|s hydrogen COHor CH3. 20 9. The conpound

r di g&ot 0 6 (I‘:? |g ﬁ? F‘)u}azf?’ef:&e)%ﬁﬁ%dtf I-{klﬁﬁ fd"gkz%rlem R’ IF unsubsututed aryl or
I’Eﬁ‘ibbﬁﬂut@t’tw sHiengyo drthfee FulfBitdends @tﬂcmdd:ﬁcp‘héﬁls@g§n, 1—é5a1ky1 5-C;-
hzmﬁig,g WL LA T daz ol M N CRCTRIBY, R gibao, Cr
10 1c laetférdhyabmpciom@nwlamﬁonm@ycsmlam@a@opﬁdkwém (Cr-

t hyl d
@Q)Q’?(SL‘Q%/@F}E%’HB‘ Iﬂéﬁwgéofnﬂ%atlﬂ e bﬁz?’lam daz orrd %’ay | et
hynyI ] -2- et hyl - pyri di ne, -
[ 2 T dthp omlddof If@i‘h’(ulil 1 pg,uording talclyime? Wpaxein) R isiugauhstituped heteroaryl

benz nitril

( Qr hg:fzwn ,59,1?51t 1]1tﬁd By %nlétt‘ﬁ?/ ar f;})r&l. su%stétuen'is selelzcted from the group
e@&@sﬁ‘dﬂd idf ﬁaloéeﬂ'{ﬂlf(%bﬂcﬂl S{3- (D@ﬂdyylci -Cgalkyl- halogen,!l -Cealkoxy, halogen-
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‘[ 3. TMRE B&hpéur(c?oﬁf@frh&lb 1pyedrding-td cgpirechv}my@pR i lwalz@gen, (O)H or

gl ] -pyrimdine, 2-cyclopropyl-
thyI 4- (2- et hyl - pyri di n-4-yl et hynyl ) -i m dazol -

-yl] -pyrazine, WD 2004/080998 PCT/ EP2004/ 002276 -47
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4-methoxy-2-[2-methyl-4- (2-methyl-pyridin-4-ylethynyl)-imidazol-1 -yl]-pyrimidine,
2-cyclopropyl-6- [2-methyl-4-(2-methyl-pyridin-4-ylethynyl) -imidazol-1-yl]-pyrazine,
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substance. 11. A process for th; production of a
compound of formula |l R ~ (T "R2 NN Rae 4

TR 1IN, St IR

Siig;%n pggtfy?% DY mOfe]- 41(Mnéthyltgykﬁﬁ1 swbahyﬂyﬂj)emﬂaméﬂlad} _pyridine,

Cl- Ceal k
Q-meduixg - Equeﬁg}gﬁ (2ape apyﬁlél*%, 4%%{18'&&11%@20&& Y]l]( er;dmz, N
| . kioahiyimidazol-1-y1 in-2-y
e
a - %Jallnk,oxyam no, (Cl-Ceal koxy) Cl1- Co6al kyl ami no, 1ol
I arod;1-yl]-1H-indole,
unsﬁébhéﬁ)écd%o ﬁ%] -2h QReth Ylbﬁ’i‘iﬁ‘{ﬂ-@fﬂldﬂﬂyr@m)@m‘ﬂ yl]-1H-in

et eroary

ohél- (4{ﬂmrcoph¢¢yl)e%5giy®gmy}%ﬂ{r§§ h %ﬂe&.}éﬂ p%dme and
é?@gﬁ%ﬂ ?hé@l)n%gg){tkﬁ ﬁl@thypbylgiﬁlzi‘ylbthyﬁyl) -3H-imidazole-4-

I ogen, - C6al koxy, hal ogen-
d - %@Irhzb&qhyd@’s ClchcI oal kyl ,

C2-d | heterocycl oal kyl, d - OBaI kyl am no, di-Cl

| 'oiéﬁ Mﬁ%ffﬁpa1m€5 to 9 for use as therapeutic active
C@?AC%AH@;BOX%%% g%qkyl gm no, C3-Cl2cycl oal kyl am no,
bslbzsamammpaléﬁdlatyfaﬁr@o Infially 484V &0 {Afcogen, C(OH or
CH2R5 wherein R5 is hydrogen, OH Cl-C6al kyl or C3-

C eELSmpamdrdfsesnuledcting (a) a
cc}ar?r'p%gg‘l(’g@gs? é(l]f%lF E{ﬁgﬁﬁﬁﬁm 2004/ 080998

PCT/ EP2004/ 002276 -48 R N (Il1), RN HN R wherein RI1,
R2 and R4 have the neani ngs as fefined above, wth a
conmpound of forrmula 111

@

wherein

R! is C-Cealkyl;

R? is C;-Cgalkyl or Cs-Ciacycloalkyl;

R® is unsubstituted aryl or aryl substituted by one, two or three substituents selected from
halogen, C;-Cealkyl, S-C;-Cealkyl, C,-Cealkyl-halogen, C,;-Cgalkoxy, halogen-C;-
Cealkoxy, Cs-Crocycloalkyl, C,-Cyiheterocycloalkyl, C;-Csalkylamino, di-C;-Cealkyl-
amino, C;-Cgalkoxyamino, (Cy-Cealkoxy)Cy-Cealkylamino, Cs-Cyacycloalkylamino,
benzylamino and cyano, unsubstituted heteroaryl or heteroaryl substituted by one,
two or three substituents selected from the group consisting of halogen, C;-Cealkyl, S- .
C,-Csalkyl, C,-Csalkyl-halogen, C;-Cealkoxy, halogen-C;-Cgalkoxy, Cs-Ciacycloalkyl,
C,-Criheterocycloalkyl, C;-Csalkylamino, di-ClA-Csalkylamino, C;-Csalkoxyamino,
(C;-Cgalkoxy)C,-Cealkylamino, Cs-Cracydloalkylamino, benzylamino and cyano; and

R* 'is hydrogen, C(O)H or CH,R® wherein R® is hydrogen, OH, C;-Cealkyl or Cs-
Ciqcycloalkyl;

which process comprises reacting

(2) a compound of formula II
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t he nmeani ngs as defined above, 8WIth a conpound of
formumla VR 101 N (V) vvhere41n Rl has the neani ngs
as defined above and X is hal oggn; or (c) a conpound
of formula VI R_,N hal "N / ) R3 Ra wherein R2,
R3 and R4 have the neanings a i ned above and hal
I's hal ogen, 15 with a conpou formula VII R (VII)
CH HQ\ 3 CH3 WD 2004/ 080998 P P2004/ 002276 -49 (ID
wherein R has thee [ as defined above. 12. A
pharmaceutical conpdgiylon, in particular for use as
an anxi ol ytic conprHSimig a conpound according to any
one of clains 1 to 9 andRa therapeutically inert
carrier. 13. The use of a corrpound according to any
I 4 of a 5
BB R TR e Bl BhankiE JRERIACRINE, On o1 it urs
reitle promppredd af fedmdladdlr der s, i n particul ar anxiety.
14. A nmethod for gshe treatment or prevention of a (II1)
di sease or condi tTon in which nmetabo- tropic %I ut amat e
r‘ehfapm& e he/mearfngsct defedabopt aydsZ & haddgen or B{QH)s; or
ad- mnistering to a mammal in

%ﬁlé]r%ggﬁ%w%rﬁler glgfeutl cally effective amount of a

com 1o pound according to claim11. 15. The invention

as herei nbef ore descrijped =
R§\(/N Z
/ (Iv)
NN,

R R

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

with a compound of formula V

R1

SN V)
=

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

(c) a compound of formula VI

Rz\g/f\.lz/ha

, (VD)
R R
wherein R?% R? and R* have the meanings as defined above and hal is halogen,
with a compound of formula VII
R1
) (VID)
Z
CH, Z
S
H,C™ N
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wherein R! has the meaning as defined above.

12. A pharmaceutical composition, in particular for use as an anxiolytic 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 claims 1 to 9 for the manufacture of a
medicament for the treatment and prevention of mGluR5 receptor mediated disorders, in

particular anxiety.

14. A method for the treatment or prevention of a disease or condition in which metabo-
tropic glutamate receptor subtype 5 activation plays a role or is implicated comprising ad-
ministering to a mammal in need thereof a therapeutically effective amount of a com-

pound according to claim 1.

15. The invention as hereinbefore described.



