PYRI DI R- 4- 1' L- ETHYNYL- | M DAZOLES AND PYRAZOLES AS
MELUS RECEPTOR ANTAGONI STS Sunmary of the Invention
According to a first aspect, there is provided a
compound of the general fornula RL AN 4 wherein
one of Aor Eis Nand the other is C R is hal ogen
or cyano; R2 is Cl-C6alkyl; R3 is aryl or heteroaryl,
whi ch are optionally substituted by. one, two or
three substituents, selected fromthe group

consi sting of hal ogen, - al kyl, C -Ccal koxy, -

lQal |l evi,. Cl - y Ipr cyan
sonan e e HER D00 ?ﬁ%#%&%s% I8 AR imaosoors
optionally substituted by (CH2)o, IOR or by
pi peridinyl, optionally substituted by (CH2)o;IOR, or
by 1, 1-di oxo-thionorpholinyl or by piperazinyl,
optlon?kgy substltuted by Cl-C6 al kyl or
wherein the heteroaryl is an

aronatlc 5- or‘6 nenbered ring containing one or nore

hetAsgcontingite sBistatpee. thermas previdegea compourcthof the general formula

sul fur; Ris hydrogen, Cl-C6 alkyl or (CHz)o,

-cydoalkyl /R, R' are independentRy from each other

hydrogen, Ol - B8al k kyl or (CH2)nM n

isl or 2, R4 is , H CH2 wherein

RS i s hydrogen, 7 )

cycl oal kyl ; agfmb as to phar utically acceptable

salts thereof . Accor ing to a second aspect, there is

provi ded a process for preparing a conpound of

formula | a as defined above, which process conprises
whegaeting a conmpound of formula Il RRe wth a

conmpound of formula Il RL1 :

one of A or Eis N and the other is C;
R' ‘ishalogen or cyano;
R*  i5C;-Cealkyl,
R® isarylor heteroaryl, which are optionally substituted by:
' e, two or three substituents, selected from the group consisting of halogen, Cz-Cs
alkyl, C;-Cgalkoxy, CYFIOEHCYL C;-Cg haloalkyi, Ci—Cshaloalkuxy, cyano, NR'R” or by
1-morpholinyl, or by
1-pyrrolidinyl, optionally substituted by (CHz),10R, or by
piperidinyl, optionally substituted by (CHz)o,:OR, or by
i,l-dioxo—thiomorphtﬂinyl orby
piperazinyl, optionally substituted by C;-Cs alkyl or (CHy)o,1-cycloalkyl,
wherein the heteroaryl is an aromatic 5- or 6-membered ring containing one or more
heteroatoms selected from nitrogen, oxygen, or sulfur;
R is hydrogen, C;-Csalkyl or (CHz)o,1-cycloalkyl;
R’, R” are independently from each other hydmge.n, Ci-Cealkyl, (CHa)o-cycloalkyl or
(CH2).0R;
nislor2; ,
R*  is CHF,, CEs, or C{O)H, CH,R® wherein R’ is hydrogen, OH, C;~Ce-alkyl or C5-Ciz-
cycloalkyl; ‘ ' .
as well as to pharmacentically acceptable salts thereof.




[11) in order to obtain the conpound of fornula I|a;
wherein R, R2, R3 and R are as defined in the first
aspect and X is halogen, and if desired, converting
t he conpounds obt ai ned-itato pharnaceutically
acceptable acid addition salts. According to a third
aspect, there is provided a process for preparing a
compound-of formula is as defined above, which
prowrdBg to arspeandespect dbere mppravidedp poratsofor prepauhga | V

oot gl o0, TN Syt i g7

tarn 't erein

compoungof fgprulRd and R are as defined in the first aspect
and X is halogen, and if desired, converting the
conpounds obtai ned into pharmaceutically acceptable
acid addition salgis. 1B A ding to a fourth
aspect, there is proXYid a~process for preparing a
conmpound of formula I defi ned ab&¥e, which
process conprises ys@actingta conmpound of fornmula Ic
R2 N (lc) wth-a conpound of formula VI R4-X (\VI)

“ﬁhalmg%mﬁﬂggfﬁk@ughﬂain the conpound of fornula Ia; _

erein R,"R2, R3 and R4 are as defined in the first

aspect and X is halogen,;and if desired, converting
t he conpounds obt ai ned ?ﬂto phar maceutically
acceptable acid additigia_salts. According to a fifth

aspect, there is provjjdedt®aprocess_for preparing a
conpound of fornula | idef i ned @Bbve, whi ch -
process conprises | g a conmpound of fornula
XXVI R XXMI NN s NRO R4 O with a conmpound of

in order th@btai theX¥pbundodiothaniatiar obt ai n a conmpound of
wherein RORIURBak@¥ e as defined in the first aspect and X is halogen, and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition salts.

~ According to a third aspect, there 1s provided a process for preparing a compound of
formula Ia as defined above, which process comprises reacting a compound of formula IV

2 . .
RY'N X v
37
E e

with a compound of formula V

m order to obtain the compound of formula Ia;
wherein RY, R?, R? and R? are as defined in the first aspect and X is halogen, and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition salts.



R2 NNRL R3 R4 OiN and convert the conmpound of
formula XXVI1l into the conpound of fornula Ib by
first adding chloronethyl ene-dinethylim di um
chloride to forma conpdfind of fornmula XXIX -ic- R
NNR R4 A NXXIX followed by treatnent with
potassiumtert-butylate to obtain the conpound of
for.nul a Lb wherein Rl. R2. .R3 and R4 are .as defined
Acqepdipip 19 #‘Pj&h aé%%%gdr"?‘eé% Frovidegadrres 5’6-85‘??8??% AOmRgund of
formula Iz esyiafined sboix, shmbcbrociss comarisacearting alcbmpaawept fahhela ic
acid addition salts. According to a sixth aspect, '
there is provided a nedi canent contai ning one or nore
compounds as defined above and pharmageutically
accept abl e excipients for the treat t and.
preventi on of NMB“RS ceptor negiaked di sorders.
According to a sevgmt | S provided a
conpound as defi nedyabfve as its
phar maceut i cal | w*&ccept abl e sal t use in the
treatment or prevention of(lc)di seases. According to an
. ei.ghth aspect,  there is provided the use of a
Wﬁhaﬁm@ﬁ%ﬁ%ﬁﬁﬁb%%mﬂégined above as well as its
phar maceutical ly acceptaptg;sahn?for t he manufacture

) of nedicaments for the_treatnent and prevention of
in order t¢,ebfaw the aempowdS AP Ha M0l 0gi cal di sorders,

wherein FEORPI ™ @ Rdirs &Y @iined 1 BIFONrY ABEd: ahd X is 851db&h, 3REif desired,

. chroni c pain, epileps schi zophreni a, ., anx|ety., .
COHVGI“H&BPH @mpow%mmeé 6&0 %’hﬁ“&i@f’%ﬂtﬂ: & %FBFP@@C& %S%‘Me@ts
of the nervous system Al zheiner's disease, senile
Acabedingto a fifthaspdch gherm isprofiicé a;préveS, fonpiepbgih@a compound of

o 115 S S SRR 8 A0 AL B4 B

XXVI caused by nedi canents, nuscle spasns, convulsions,
m graine, urinary igcontinence, et hanol addi cti on,
ni cotine addictidRy psy €s, opiate addiction,
anxi ety, vomting, dy§k§pesi%§ depression, restricted

brain function causefl bw\ bypa&s operati ons,

transpl ants, pook3 ~}@”the brain, spina
cord injuries, head injurigps, hypoxiia caused by
pregnancy, cardi ac arrR%t &nd .

with a compound of formula XXVII

in order to obtain a compound of formuta XXVII

2

RN\
N-N

\ | 1
RN I\Rm
R* O =N

and convert the compound of formula XXVII into the compound of formula Ib by first adding
¢hloromethylene-dimethylimidium chloride to form a compound of formula XXIX



hypogl ycem a, |iver damage, failure whether drug or

di sease induced, obesity, Fragile-X or Autism WO
2005/ 118568 PCT/ EP20051005559 -2 It has now
surprisingly been found tchat the conpounds of general
formula | are netabotropic glutamte receptor

ant agoni sts. Conpounds of fornula I are distinguished
by havi ng val URQI e tXerapeutic properties. They can
be used in the t mentzer prevention of n3E uRS
receptor nediategl dysorders. 5 In the central nervous

system ( CNS) R stinuli takes pl ace
by the interactiqn off a geurtransmtter, which is
sent out by a neuRdn, Gl t Neur or ecept or.

G utamate is the major exmtatory transmtter in

followedtbg%{eg{ n@v@tﬂ o&!séﬁéﬁ.t %@ﬂé)@ § tceilt 'tﬂe @orXﬁ(Ldnﬁt&f f&fmula Ib,

n ervous sys 1 ONS
wherein @} R’ aRbaret Ribpens deﬁnedsh iteufingsaspea epidaf eshed, dinvérdagd the

nt o t mai n groups. . The fir grou nanmel y
compounéﬁ @bta&'@ A guticaly ﬁ?%ﬁpéabfef%wdﬂil@aﬁﬁ‘gs-cont rol | ed

i on channels. The netabotropic glutamate receptors

A% gr (r)rggé(% %@}egth{ﬂéf oé'? E&H&\fdge?nﬁl P@lg%g&%cpr ot él one Of more
compound@ H@&ﬁ'dled abeyt a‘ifdgnhaﬂha@hﬁ@]yta,cc@i@hft extiifs €tthe ireatment
nbers of these nd known and of these sone
and PFBV%UJJQH Oﬁgiﬁgluga Beqeywééne%mﬂ{)&a? ﬂ@rst o their sequence
honDIogy, S|gnal transduction 15 nmechani sns and
{
AT e FEEH Krbll LRSS Frh sl SR AT a0 Bovaas
well as itb pharngcémicglipagrepiableGhll Ry wadh thelitRBndne bomgvémiogrofup
Il and md uR4, nm3E uR6, nd uR7 and nd uR8 belong to
diseases.qr oup |11. Ligands of metabotropic gl utamate
receptors bel onging to the first group can be 20 used
r .
AglrghdRo b SRR Lba S B BRI LR s ot o defined

above as @smlll B pfsphamﬁdaemmaﬁy atteptabll shebmbe nandiasaas ef medicaments
cognltlve di sorders and . nmenory deficits, as well as

- for the treaingpi 494 PFYCHERR W%nd&rwaﬂneqw%% idizAreet.icoRaitive
disorders! Hlemgysd&% eééh’[e%d%?oﬁ@%&ﬁ' (%)?ie?slyp&%ﬁ) feRet | bi@3lety, acute,

cause by bypass oper at | anspl ant's, "poor
traumatiddrobiosuqEeycraive rocssed of, the p@maths ysteoh, 'Wﬁ;ha:rmﬁés dis@Se,

o oS8, A BRSPS SRR SR P,
eye njurleB GRS PaBRS idRG RS F)Qﬁﬁﬂsamsfﬂu Park96:85m 2aeR8 b9 dnedicaments,

amyotrophic lateral sclerosis (ALS), dementia caused

muscle SWNSDS’HVWE)HB pigriies, Urinetyi inoyinkmce, ¢t addicton, nicotine

wiion SRS e R LRI T RSB R SO0 i

brain fundﬁﬁﬁﬂ CAuSaLlyy byhasd bpgions Uedhspiant, hor BLSE lsBpiSIP &5 18 brain,
convul sions, _m graine, urinary
- spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and

hypoglycemia, liver damage, failure whether drug or disease induced, obesity, Fragile-X or
Autism.



10

15

20

25

de
W@y

30 incontinence, nicotine addiction, opiate

addi ction, anxiety, vomting, dyskinesia and

E[esqions. -3- Disorders nediated full or in part
R8RS are for exanple acute, traumatic anBCTI/EP2005/005559
chroni c degenerative processes ,of the nervous system
such as Al zhei ner's di sease, sénile denentia,

Par ki.nson's di sease,, Hunt i on.s charea ot r-aphi
ot of G Bef s Ry R PR ERY AR le 1 are
peybbi@bidgutdinsraseptaunitgasissc Obzpphndnifdoandla I are distinguished

nxi et depressi on ain.a dr ug, dependenc
BRtnahy iR SSher R DpRriet st s SRER B Yeatment or
Peatvedtidyv e AGURRSeapt@gaadist-8 danedespeci al | y usef ul
for the treatment of anxiety and pain. The
di sclosure relates to. co s of for.nmul l a
Cher 1o e aBtPRa i [RRENRE sPasuBfiPh of il fekes place by the
aheveddresid ipnesrannpoemddicdass ghavirgelttdueah | Witlag héndreceptor.
substances and their production. The disclosure al so
rel ates to a process for preparjng a._.co, upd . .
FecortiaGteds P anar o o PR ST TGP Ot TnE Hie erdbplays @ unique
Ecsl@ hﬁTﬂW‘r%y et ﬂeﬂﬁﬂlsh ajmatﬁd I( €BiS) aortionndhe g{utamate_dependent

or a l. Mreqver the disclosure re|lates al.so to :
s S T A e BT TROBRUARE Geuppmey the
Rresepic @idpedreForts knethdpddar e itn dhahhals. dbe efpdtattpic glutamate

exci pi ent t he reat nent .and preveption of

FEEFRIRES @é@&%ﬁ BHORE t Tie P Sor BEFAIP %\ Frrthermegs, belong to the
@dﬁ@ﬂyﬂjf@.@mt@jﬁic@upﬁﬂliéﬁeggﬁgal di sorders, in particular
anxi'ety and chronic or acute pain, protection

agai nst liver. . dappge or failure whe dr,ug or
P ALt g CAE P TS OF rek Db R RS these some
g;&el 1%% SulCBi¥Ro %ﬁlét?rﬂﬁlg&_@tﬁﬁﬁﬂ%@ﬁ@nd@i}b??dl&%%? ﬁgﬁza@ﬁh?duclﬁon

i scl Qsure ‘as we as its, pharpaceutica accep .e
S hATgRS 1L ERIh A TACE e ClgBLTCCSER can Pp Pl AFided into three
tiieatompet and prevention of md uRS receptor nediated
di sordérs as outlined above. The foll ow ng

definitions of general terms used |n the present

descPIPrRS AndBisHyRs prpes REcpe %*ﬁ'h@'ﬂ?eﬂﬁiem WE pdpito group T

bAd SIS R GAGRINBE AIGIAR P84 AIGHLRS GEIFRL Badioap 1iThe term

"l onwer alkyl"™ used in the present description denotes

stra'ght-cQain or b[agphed saturatef hydr oc rg;n

r esi 4R Girpetabqtpnic gHiAmte BesReTs b5 %@8@6 st gropp can be

Qed¥of BHeRRAtm At QFBreveHEbn 85ad0R Mt/or @bk nefrdd@RY Hisorders such

i -propyl, n-butyl, t-butyl and the |like. The term

a3 DWEROSiS KBS, BOWOPBE: AdSHIEN Iifcarce SpaREVY HsqrAgs and
eba&iRCasHRIIGE Chitthic AR dRtd pHR bound via an

oxygen atom Exanples of "l ower al koxy" residues

i nclude nethoxy, . ethoxy, .isopropoxy and the_like. .
QOther treatable indications i1 this connection 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. Further

treatable indications are ischemia, Huntington's chorea, amyotrophic lateral sclerosis

(ALS), dementia caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism or

parkinsonism cansed by medicaments as well as conditions which lead to glutamate-

deficiency functions, such as e.g. musde spasms, convulsions, migraine, urinary
incontinence, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia and

depressions.



The term ' hal ogen" denotes fluorine, chlorine,

brom ne and i odi ne. WD 2005/ 118568 PCT/ EP2005/ 005559

-4 "] ower hal oal koxy" denotes | ower al koxy group as
defi ned above which is substituted by one or nore

hal ogen. Exanpl es of |ower hal oal koxy include but are
DRbrdets digdd fil oEhpatbyanGRIRBXY forenbapletadine dirdymaremnd

or. more G, F, Br or | aton(s) as well_as. thqgse .
chronig dgernsraige BrOEessEy ‘?f)F{“? mrfﬁ%%g%%‘%l& Bph f’%élzgﬁlgﬁ‘ﬁﬁ disease, senile
demeﬂ(}_ﬁ% FMIQ&II‘@WS?EBE%J&@{&@th@h brea, ﬂﬁj’(ﬁfﬂhpkﬁ‘)qmeﬁl €clerosis and

el uor.o- or .tr.i uor o- oxXy O e OoXy. .10 r . B
multiple, Slerpis: PSY e discapes Fipdas éﬁ%%ﬂpglgﬁ’@&&é%’“&@ﬁ depagssion, pain
and dxﬁEgay&nuéﬂcyrmp%rﬁ@bzﬁ.tT%Htmﬁenzb&om),eup yizmpre hal ogen,

anpl es of [ower hal oal kyl include but are not
imted to_ _nethyl, ethyl,.pro .~ | SOpropyl .
SalGHE IO OR S Ampeyis S el phefuton e Heg et phagyety and
pain.- Substituted by one or nore G, F, Br or | aton(s) as
wel | as those groups specifically to illustrated by

he exanpl es herein bel ow.. Prefered, | oner hal oal k
TS §ioEe Rleth St rndioiesohBin Riymeleh heeigjaglly
acceplaBRISEBE G thedBo R -BIBLbried RGN ds phPheiputan$ bsivegbstances
of one individual ring, or one or nore fused rings
and thels PiRUEHOTHt | east one ring is aromatic in nature.
Preferred aryl group is phenyl. 15 The term
Thetiesioaky hiso f@dies ® 4 Sroads asrqﬂqsh tairiﬁg a;coﬁipo@lmabl tﬁgu@gjto
ring containing one or nore heterpatons selecte
genergl F I | ¥iE By geHldrocdrsh a out <kabore i spuppwEsof
formultet er oaryl groups sel ected from nitrogen. Exanpl es of
such heteroaryl groups are pyridinyl, pyrazinyl,

rimdinyl or pyridazjnyl. The term "cycl oal kyl "
Bbrrstesihg s e lates 4150 58 JrericamgrS SR ohe o Aeprs, -
compduhds 3O1He Pirdaei di Wi ardr hagfi@leliticaly Gc@ptablR exeip@iis for the
b%@xsalt" refers

. The term "pharnmaceuti cal | y accept
treatmegt apdyprevantiop gf POHRKE i mef fardery Sugh gihaguie and/or
chronRGletrd¥bgiATRordeHs: n patitslat Atdidtdend aenia @6 héut®Paif dprbection
Cfornmed with Lﬁ$rggn c 3dds uch as h&Prochlorlc
againg{ diver, damage ob Ui e WAeThEr IegoF dispase pqUaEd nitri ¢ aci d,
phosphoric acid; or fornmed with organic adds such as
TeelisCloagt diso banzenast hiodl Lcoagiotind Abadeeriantccwith the present

. . canphorsul fonjc add, .cjtric acjd, ethanesulfonic
discloglre s welldaie eh%rmaa?m&llm es‘}?_eﬁﬂ?rﬁa% Tordhgmagntscers o
medic@fleHis 18 tht AhiEneAChisl preloEdh of nAHdR 5 RedpoxitiRaniidiisorders as

add, 2- hydroxyet hanesul fonic acid, lactic acid,

outhingpdve- aci d, malic acid, nalonic acid, nandelic
aci d, nmethanesul fonic acid, nuconic acid,
Zho aplathal @Fefidnk 0N béned itetmsRik@PInaNd Sre@@i description apply

. salicylic_acid, succinic acid, tartarjc add, .

irrespecitvg|of StedsT S ATERsR Y BIOREPPTAE PO S8 BY 0DIRU9R- 30
Preferred conpounds of fornula | are those conpounds

The 1@ TOkEHIAE" hadanthd fresent description denotes straight-chain or branched

saturated hydrocarbon residues with 1 to 6 carbon atoms, preferably with 1 fo 4 carbon

atoms, such as methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl and the like.

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

methoxy, ethoxy, isopropoxy and the like.

The term 'halogen" denotes fluorine, chlorine, bromine and iodine.
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WD 2005/ 118568 PCT/ EP2005/ 005559 -5 R R R-N - - R~
RN/NR3I N 44 (la) (Ib) wherein Rl, R2, R3

R4 _are as defined herein above. In the conmpounds
ey B

A ae I, la or Ib, according to the i nPSTERIAOS/005559
preferred R - is halogen and,preferably chloro or
cyano. 5 Preferred R is methyl or i-propyl.

Pr efqnl &4 R3o y@&%&%&%&m R as dPUESLUENE which i
razinyl, pyri nyl
sggmtetdthye@e@y nmreh@hogﬂm‘fétamp e@ﬁélowrft padkodygnende but are not

lﬁlnllfoa 0 Ilng%{n?r oﬂtﬁ%gflllfs?lﬁﬂgd by QY€L: d\ﬂ%lf(@l fﬂﬁr orll QBPL(s) as well as

Koxy erre

thbdeydr QUﬂﬁgﬂﬁtﬁlﬂ@ma&ﬂd@Yﬁhe txematsyhenan hgibw H_&fered lower
ARS8 I sy 2% e
SiNR3I N R4 4 (la) (Ib) Rl is halogen and

p r eff éanad:rl helaphtybT denotes @;}famr aligp giosipre titfisledaboie whichyd substituted

one or dﬁ%r%ﬁltaf;o%e% v Zel% %}ciw\/# I)L{xé];q gﬂ(ﬁ%ﬁ%@é’ I%xgtzarg ¥be limited to
metb$]t, e’t‘hyi @do;tyj/ igpeojo, indneylciet-duby], tf:ﬂtﬂlmtjd pdnoyal/er n-hexyl
%é%gc}/t gyyonoe roérll kc?r)é ’I%%%é g%té)l z{s we?ﬁggi " O‘é?eraﬁcaﬂy

iﬂﬂeraee&]bﬂﬁlemarhykés bgein, bd[ﬂﬁv.(ﬂrei@ﬂed%walﬂalda]larhﬁke difluoro- or
tg r.ef er abl 1 B nmet hyl ; and pharnmaceutically
ST BT Sar et ner cof

“Arvl” represents an aromatic carbocyclic group consisting of one individual ring,

or one or more fused rings in which at least one ring is aromatic in nature. Preferred aryl

group is phenyl.

The term “heteroaryl” refers to an aromatic 5- or 6-membered ring containing one
or more heteroatoms selected from nitrogen, oxygen or sulphur. Preferred are those
heteroaryl groups selected from nitrogen. Examples of such heteroaryl groups are
pyridinyl, pyrazinyl, pyrimidinyl or pyridazinyl.

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

carbdn atoms, preferably 3-6 carbon atoms.

_The term “pharmaceutically acceptable salt” refers to any salt derived from an
inorganic or organic acid or base. Such salts include: acid addition salts formed with
mnorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid; or formed with organic acids such as acetic acid, benzenesulfonic acid,
benzoic, camphorsulfonic acid, citric acid, ethanesulfonic acid, fumaric acid, _
glucoheptonic add, gluconic adid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid,

salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid or trimethylacetic acid.

Preferred compounds of formula I are those compounds of formulae Ta and Ib:



WD 2005/ 118568 PCT/ EP2005/ 005559 -6 Preferred are

t hose conpounds of forrmula la, wherein, R3 is
W§nsubst_ituted or substituted heteroaryl, wherein the
QIS8 i on i s selected fromchloro, fluoro, POFBP2005/005559

and lower alkyl, for exanple _the follow ng

conpounds: 2-

[4-(2-Col oro-pyridin-4-ylethynyl)-2,5-dinethyl - .
| Hinidazol - |-yl]-5-nethyl Rpyridine; 5 R
2- Chl 0R0< 5- [}4- (2- Chl or opyKi di nR&KII/qghynyl )-2,5;

thyl -1 Hi I L di ne; N _—

2-[4-(2- [ et hynyl )2,

m dazok 1 -y =4 trigfdoro ;

[4-(2-Ch|oro}%yridin¢4-ylethynyl)-2,5}%inethyl-lH—im
dazol - 1-yl] -pyr@ine; 10 (Ib)
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dinmethyl-IHi
m d = 1-l h2 6;3 ¥L=-pyrd g ne .

2- Z‘ﬂ?‘lfe‘éﬁﬂoir{o%%ﬁgﬁ %e?lé-éy eg{‘ﬂ{?ﬁeﬁf—%‘,"é‘? di net hyl - 1H- i
m dazol -1-yl] -6- (trifluoromethyl)-pyridine; and

3- [ 4n the cghperedynffompwadl, J4 ot Iy gepiding tosthd imentigh, preferred R
N =P g 985%- - 5= o-pyridine. Especially
%?%?g%?e $%£?%¥PQQF§?% seébonpounds of formula Ia,

wherein, R3.is aryl, 15 substituted by one or nore
chl ofrsierfed ForiomedmBor iaprppybwer al kyl , | ower al koxy,
CF30, 1- norpholinyl, for exanple the foll ow ng

M R R K e

prpidezinglwhigh meay be substituted by one or more chloro, fluoro, lower alkyl, lower
odotwer i c ; i met hyl - 1H- i
R A i s i A P

1- (3, 5-di f | yor o- phenyl) - 2, 5-di met hyl - 1H-i m dazol - 4-ylI
et hyirgferregyR iigllomer atkgl, CHF, or CH;OH and preferably methyl. ,
2-Chl oro-4-[1-(4-fluoro-2-nethyl-phenyl)-2,5-di net hyl

- - 10 Pt AaaQhadsonh gl I bde bR fordntd B fiadn in:
1-(4-f|uoro-§ﬁhetgy%ip ean -E,S-dln%%%yl-ﬁﬁﬁﬁni §§%1n
-4-ylethynyl] - pyridine;

2-Chloro-4-(2,5-dinethyl-I-g*tolyl-IHinmdazol -4-yl ey
2 !

hynyI)RﬁX%;{ine; 25 N

2- Chl or o- thyl -p )-2, 5-
-1H i m dazol - ridin N
(3-f1 ugselN 2, 5- dj -
4-yl et Brynyl ] ‘-4 pyri di ne; R 4
2-Ch|oro-4-[ﬂ3(4-nethoxy-phenyl)-2,5-d$nethyl-1H—inid
azol - 4-yl et hynyl J(Iz)pyri di ne; 30 (Ib)

2-Chl oro-4-[2, 5-di methyl - 1- (4-trifl uoronet hoxy- phenyl
)i dazol 4. vl etbynyl 1., pyr di ne:
R®  is methyl or i-propyl;
_R3 is selected from phenyl, pyridinyl, pyrazinyl, pyrimidinyl or pyridazinyl which
may be substituted by one or more chloro, fluoro, lower alkyl, lower alkoxy,
_ cyano, lower haloalkyl, lower haloalkoxy or cycloalkyl; and
R*  is CHF,, CH,R® wherein R is hydrogen, OH or C;-Ce-alkyl and preferably R*
is methyl;
and pharmaceutically acceptable salts thereof.
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2- Chl or o- 4-
[2,5-dinmethyl-1-(3-trifluoronethoxy-phenyl)-1H i m daz

Wplzzb%/])él et hynyl]- pyridine; 2-Chloro-4-

V5L dPHEt hyl -1- (4-trifluoronet hyl - phenyl ) - 1HPOTRbaEIS/005559
| -4-ylethynyl] - 35 pyridine; V%D 2005/ 118568
PCT/ EP2005/ 005559 -7 2- Chl or 0-4-

2, 5+diJret trifl th L) -
{1H- %re! %60 thosr(: é?]ﬁly %L]Lls cf]f[_f%rlr;mga or %&%ﬁ %%/ht)uted or
[sﬂbsi@ﬂutedh hetgmap;h,anlyér&mzhé snﬂjjnmltxbyllm de}de‘ﬁel‘.hfftﬁﬁ eh}oée,ﬁlﬁtdn CF;, and
nyl 1 pyri di ne - or.0- 4-
{QV{%]?%‘%}/S‘F A g’ﬁﬁﬁ’éﬂ%ﬁ@%‘%{d&i met hyl - | H- i i dazol

-4-ylethynyl] - 5 pyridine; 2-Chloro-4-
E2[45(26ﬂ3hﬁetmpyﬁ&m(43yktﬁ7h57@d£fedﬂmm Mﬁmﬂ;da)zelll-hd S -geezioyl-pyridine;

P Y oty 2o s - idelalal -
pyddipket hynyl ] - pyridine; 10
- -4-12,.5-dj hyl = 1.-( 2- l=4-tyifl

PSR TR b N YRR o e e | St
&ﬁdromthﬂﬂ frBdigdief | uor orret hyl -
(L2, PRS2 et 5 2ol s o) sty
@:2(2%1& ?Hdimdzl ?}eéﬂz)’lkﬂé}ﬁﬁlﬂﬂﬂléthﬁ 1@ﬁﬁdaemomneaﬂ&hy1-pyndme,
@;[@E@ ogp Pyn EjlZ—}cglle‘d:,qmy) 2,5- dune tl 1rrudazol 1-y1]-6-
;tr{ﬂﬁnmgm ‘Hiﬂef bpor onet hyl - phenyl ) -2, 5-diret hyl - |

dazol 1]..- d 2- Chl 4- 1-
a0 T e
| Hi mdazol -4- ylethynyl] -pyridine; 20

2- Ch!E e@mﬂT pheférfed Bt ROMer 3hdse 'cf:»in@@ﬁﬁliﬁ&ﬁif*f@fﬁﬂul@ h!@ WeteiR, R? is aryl,
1H i m dazol - 4- yl ethyn {
su F‘g?‘b )ﬂonaf ormore chloro, fluero, CF3, oweraﬁqu lower ‘atkoxy, CF30, 1-

B%Xoﬂ%ﬂéﬂ@rf&mﬁgéymﬁml) 2, 5-di net hyl -
IH-|mdazoI 4 ylethynyl] -pyr|d| ne; 4- { 3- [4-

Ior - pyr d|n4ylethyn)TI) 5-di_met hyl -im dazol _
i a1 R usiono phess) o5 S-S Ebmi a0 S prft R anTidine
fzcm -4124d1ﬁ -phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridin
C(4-f1 uo[ro( R oy Hhny ) G T Py pyridine

ﬁ: Wptpaddi=(2:5- @Lﬂ@@@yp@qrqﬂ)p%ﬁmdapﬁé?l Hglmﬂazol—é—ylethynﬂ] -pyridine;
2-Chloro-4-[1-(4-fluoro-2-methyl-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl] -
pyridine;
2-Chloro-4-[1-(4-fluoro-3-methyl-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyi] -
pyridine;

2-Chloro-4-(2,5-dimethyl-1-p-tolyl-1H-imidazol-4 ~}Tlethynyl)—pynéme,
2-Chloro-4-[1-(3-chloro-4-methyl-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl] -
pyridine;

2-Chloro-4-[1-(3-fluoro-4-methoxy-phenyl)-2,5-dimethyl- lH—mdaz01—4 -viethynyl}~
pyridine;

2-Chloro-4-[1-(4-methoxy-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl] pyrldme,
2-Chloro-4-[2,5-dimethyl- 1 -(4-trifluoromethoxy-phenyl)-1H-imidazol-4-ylethynyl] -
pyridine;

2-Chloro-4-{2,5-dimethyl-1-(3-trifluoromethoxy-phenyl)- 1H-imidazol-4-ylethynyl]l-
pyridine; :
2-Chloro-4-[2,5-dimethyi-1- (4—triﬂﬁ0romeﬂ1y1~pheny1}- 1H-imidazol-4-ylethynyl]-
pyridine;
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Chl or o- 4-
1-(2-fluoro-4-trifluoronethoxy-phenyl)-2,5-di net hyl -
H-i m dazol -4- ylethynyl] -pyridine; so
2@[NH68 4- [ 2, 5-di et hyl - 1- (4- net hyl - 3-tri f | usrQERisBYG0s559
| - phenyl ) - 1H i m dazol -4- yl et hgnyl ] -pyridine;
2- Chl or o- 4- B
2{42: 5-di methyl -1-(3-nethy]-4-trjfluoroneth
bl DAt ) R RO OBHP S L hdizol--

5{1&11 }Q}gﬁtﬂmg - (3- rrethyl 5-trifluoronethyl - phenyl)
i'm dazol - 4- 35 yleth I] pi/’rldlne 2-Chl or o-4-

&Cb@rﬁér Hoﬁ(%zd@c’ftorl)hqflyar?e hyb R niyrjazpl-4- séfrthwﬂxbpmdmea
ﬁhmrgag Icﬂcmaé *ﬂBﬁB}’A gheﬁm _h @l &ﬁmﬁm%ﬁ@hﬂq ethgmyl

- (3- net hoxy-4 “trifluor met’'hyl - phenyl’) - 2, 5- di net h
HYHdﬂlitﬁadazol 4- ylethyn)'l]-pyridine; 2- ChI or o- 4-

21CE§JI§- ! f%';;ir}fl%hﬂhfw hpirdorsntliR LRy - T Ha%0 ;ﬂetXJ,rnﬂ
®r o0- 4=[ 1- (3-chl or o- 5- net hyl - phenyl ) - 2, 5- di net hyl

FH IS ot S Deidle 5 Chia Aok,

Byekdimg; dazol - 4-yl et hynyl] - pyridine; 2-Chloro-4-{

ey B P ORI RN ot Bo ALABH bl 1R 8368014

pyi |
ﬂetﬁzymd}-pmé@&,-(s fI uoro 5 met hoxy- phenyl) 2, 5-di net hy

bbb atuoort e Y s B G e Bt victhymyt]-

pwdidmeei n R3 i's aryI - substitut ed by one or nore
[fél:(%g{:@;oa tgll ?ély%mynefi)fSOti ﬁuoro hen}an%umethyl 3H-imidazol-4-v1}-
hkthanol phenyl ) 1 4-di met hyl -1 H pyrazol - 3-yl et hynyl ] -p
YA e oo ol e A 8 AL e s
ﬁﬁhﬁﬂgﬂ}spﬁn&h& an embodi nent, the process of the
Saghesite compriees Uie ol Loung <iena ' (etELinp
7lethynyl]-pyridine;
2-Chloro-4-]1-(4-methoxy-3-trifluoromethoxy-phenyl)-2,5-dimethyl- 1H-imidazol-4-
ylethynyl]-pyridine;
2-Chloro-4-{1-(3-methoxy-4-trifluoromethoxy-phenyl)-2,5-dimethyl- 1H-imidazol-4-
ylethynyl]-pyridine; '
4-{3-[4-(2-Chloro-pyridin-4-ylethynyl}-2,5-dimethyl-imidazo]-1-yl] -5-fluoro-phenyl}-
morpholine;
2-Chloro-4- [1-(4-fluoro-2-trifftucromethoxy-phenyl)-2,5-dimethyl-1H-imidazol-4-
ylethynyll-pyridine;
2-Chloro-4-[1-(2-fluoro-4-trifluoromethoxy-phenyl)-2,5-dimethyl-1H-imidazol-4-
ylethynyl}-pyridine;
2-Chloro-4-[2,5-dimethyl-1-{4-methyl-3-trifluoromethyl-phenyl) - 1H-imidazol4-
vethynyl]-pyridine;
2-Chloro-4-[2,5-dimethyl-1-(3-methyi-4-trifluoromethyl-phenyl)- 1H-imidazol-4-
ylethynyl]-pyridine;
2-Chloro-4-[2,5-dimethyl-1-(3-methyl-5-trifluoromethyl-phenyl)-1H-imidazol-4-
Vlethynyl]-pyridine;
2-Chloro-4-[1-(3-methoxy-5-trifluoromethyl-phenyl}-2,5-dimethyl- 1H-imidazol-4-
ylethynyl]-pyridine;

2
[
1

@
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i0

15 -

20

20 wth a compound of formula-lll RLN(m . Xin
order to obtain the conpound of fornula la; wherein
R, R-; R3 and R4 are as defined above and Xis

hal ogen, and if desired, converting the conpounds
obtained into pharnaceutlcall% acceptable acid

addi tion salts 25 This process is described in nore

DS Sl OB A5RRL0) REREPA Bl o g o

yhéwﬁﬂ@@@héﬂqaccordlng to the follow ng process of

2L Gt AT e e R S SRl o pridines
2@1}&%@@14@5 chiefdvp! etyRphenyly-b- dhrﬁe’th‘yldﬁﬂ—lﬁﬁd&bl-&-lﬁt yil-

% compound of formula la; 5 wherein R, R2, R3 an
e as defined above andX is hal ogen, and i f

zdgﬁ@foe@ 1-(S9ayAY-binehihsh-a9TPRsIddSebit ﬁlillﬁﬂddzﬂlt-&lylethynyl]
pharnaceutlcally acceptabl e acid addition salts.
PWW#§%process is described in nore detail in schene 2

280 o BRNGT 24 cﬂb?&—%%éﬁm%y—ph@nﬂ}—ﬁ JsLdimiatner &@f@gﬁlmﬂmyu-

the corrpounds of forrmul.a™l a 'may be prépared.
g.to the follomnng process of. the di scl osure

z@@%_%gpgi.lﬁs%rs tﬁeﬁhﬁ?pﬂéngﬂ)eﬁgliuﬁ 91 nli%ﬁg%aap%%thmu-

With a’conpou
pfodinel a VI R4-X (M) in order to obtain the conmpound
of formula la; 15 wherein R, R2, R3 and R4 are as

def 5130 811 RP OMEerAlN & Al Bh ) ARG eBmpBhstide 5165118 8] wherein R is aryl,

Substttuted by one or more flnoro, especially the following compound: 2-Chloro-4-[5-(4-
ﬁnoro—phenyl) -1 A-dimethyl- 1H-pyrazol— —yiethynyi] -pyridine.

The compounds of formula Ia of the ciisolosure may be prepared according to
Various processes.

" In an embodiment, the process of the disclosure comprises the followmg steps of

o

R}.

reaotmg a compound of formula I

with a compound of formula Il

SN m
./ A
, X
in order to obtain the compound of formutla Ia;

. wherein RY, R% R? and R are as defined above and X is halogen, and if desired,

25

converting the compounds obtained into pharmaceutically acceptable acid addition salts.

" This process is described in more detail in scheme lland. general procedure 1.

In another embodiment, the compounds of formula Ia may be prepared according to

the following process of the disclosure which comprises the step of reacting a compound of

formula IV



10

15

With 2 remBg

converting the conmpounds obtained into

phar maceutically acceptable acid addition salts.

This process is described in nore detail in schenme 3
and general procedure 3. The conpounds of fornula Ib
maybe prepared according . to the-foll ow ng process of
t he di scl osure which conprises the step of reacting a

compound of formula I RR XXVI R3\ NO 20 Ra O
with a conpound offo§§¥£ﬁ; 1 -10 XXVII iNRL in
order to obtain a conpound —~f0rmul @VPCVIIIT  R2 N-N
R3 Rl =11 R4 Ol ~N andNedfivert the conpound of
formula )0= into the Bonpou g of formula Ib; 5
wherein Rl, R2, R3 and R4 aRe as defined above, and
i f. desired, ,converiing the conpounds obtained into
%gf{ ggégptable acid addition salts. This
process is described in nore d%gail in_schene 4 and
general procedure 4. The various processes of the
di scl osure are described in e detail in the
foll owi ng schenmes w tdh=t f(oll@mﬁng pnocedures: 10
Schenme 1 WD 2005/ 118568 P 05/ 005559 -11 (IX)
(X) (1) NHStep 1 RO N /N R¥2+R4\ NWR O O
1 ddd&23oNbtain the compound of formula Ia; ‘

wherein RY, R%, R® and R* are as defined above and X is halogen, and if desired,
converting the compounds obtained into pharmaceutically acceptable acid addition salts.

This process is described in more detail in scheme 2 and general procedure 2.

In still another embodiment, the compounds of formula Ia may be prepared
according to the following process of the disclosure which comprises the step of reacting a

compound of formula Ic

(I}

with a compound of formula VI

RLX (VD)
in order to obtain the compound of formula Ia; | ‘ ,
wherein R}, R%, R® and R* are as defined above and X is haiogen, and if desired,
converting the compounds obtained into pharmaceutically acceptable acid addition salts.

This process is described in more detail in scheme 3 and general procedure 3.

The compounds of formula b maybe prepared according to the followihg process of

the disclosure which comprises the step of reacting a compound of formuia XX V1

with a2 compound of formuia XXVIL



R4 Step 2 (XIIl) (XI1) R Step. 3 RNOsi Ns/ OH
) R , RNN + RsrlNY~(

I
NO R RA 4 Step 4 (1) (I11)

X -- R4 Step5 (la) RL RN R3IN~ R4 Cenera
procedure 1 In the schene 1, R, R2, R3 and R4 are as
defi ned herei nabove. Step 1:-goapound of forrmula X -
5 The conpound of formula X, which preparation IS

di scl osed herein int synt hesi s

i nternedi ates (see. Exanplie )v andgéggfound | X are
reacted at room tenperat | 118568

PCT/ EP2005/ 005559 -12 th propri ate solvent (e.gqg.
acetic acid). The crude pradduct is isolated and
purified by conventional #ethods. Step 2: conpound

3T sl;lglro\?‘(ied%? R i g%%f’%ﬁ?# 8?%”53&{‘5%3?}1?(3 g. d ry THF)

and 5 cooled. The appropriate reducing agent is
added (e.g. Lithi \mNa|}%m num hydri de) .

and convert the compound of formula XXVIIT into the compound of formula Ib;

5 wherein R}, R% R® and RYare as defined above, and if desired, coﬁverﬁhg- the compounds
obtained into pharmaceutically acceptable acid addition salts. This process is described in
more detail in scheme 4 and general procedure 4.

The various processes of the disclosure are described in more detail in the

following schemes with the following procedures:

10 Schemel



Step 3: conpound of fornmula X1l The conpound of
formula XIl is dissolved the appropriate sol vent

%g@ﬁ% di chl oronet hane) and the appropriate oxidizing
W 118883dded (e.g. Mangan(lV)oxid). Step 4PCI/EP2005/005559
conpound of forrmuta Il TO The g mpound Xl I1 is
reacted with (1-Di azo-2-o0xo0-pr gyl)-phosphonic add
di methyl ester. The crude product is isol d and
puliXji ed by cdélventional nethods. Step 5: ﬁpound of
fornmula la Tpe eonmpound of fornula Tl is reacted with
t he conpound formula Il with the @ppropriak§
Catémﬁéts (e. Tr%?hen ] phosphp he, 15

b phepy. i alladLuﬂLLl)chlorrﬁe P
per(l)i di de)| Thd| crude product is igol/Ated &hd

purified by co

nti @apal nmethods. Scheie 1 and
general proceflre ﬁlire farther illustrated {h the

section exanpl es erein. Scheme 2 WD 2005/ 118568
PCT/ EP2005/ 005559 3 (XIV) (XV) (XVI) (Xvlil) (V)
R3-Z Z R4-X s ZRY Step 1 Step 2 Step 3| Rthp2J 3
NXRX "~(IV) () RzR NX+ ~-/-\NR3 R4 Step
4 (la) R R-~

(XTIT) (XI1)
R2 Step 3
BN
O
RS/N% \8/\
R4
Step 4
() | m) R
2 N Ny
\r/\%/’//‘/: N ] )
N
_’_1_ B 3.7 X
Step 5

General procedure 1
In the scheme 1, RY, R?, R® and R* are as defined hereinabove.

Step 1: compound of formula X1

The compound of formula X, which preparation is disclosed herein in the part synthesis

of intermediates (see Example A), and compound IX are reacted at room temperature in
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R3~N R4 Ceneral procedure 2 - In the schene 2, R,
R2, R3 and R4 are as defined herei nabove. Step 1:
conmpound of forrmula XVI 5 The conpound of fornula XV

WiOs26pEBIBE@d Wi th a conpound of fornmula XV (Z i CI/EP2005/005559

preferably B(OH) 1) with the approprlate cat al yst
(e.q. [QMGﬂTMDN2m2(113‘ 2-2 mol )) _ Step 2:
compound | of for la XVII1 1Q The cqnmpound of ,
S04 SHTEOP AR QUM E & ACFHEE %538 ¢ e PIYIGHS Fﬁﬂgétf‘gu%rgi. purified by
lagidi@ioht mdtRGEL acid, acetic acid, and concentrated
sul furic acid in water with carbon tetrachloride)
and stlrred .. The crude product is isolated
- = 3rti onal nmethods. 15 Step 3:
C.[QE Q@Hﬁ‘:@uﬁa of ﬁEﬁ'th!laan 1yd1-'§§1ﬁv&iQHREéJ%ré‘5§nit@ oMl (XY 'dk’y THEF) and

is reacted with the conpound of formila VI wherein
icgoledd BRscpPIapriFte TedueRs egmh &)adde &% Lgap ABEHaRT fsvdrzde)
purified by conventional nethods. WO 2005/ 118568
@g;kﬁng@gﬁg@@ﬁ%%nuhbﬁﬂ;Step 4: conpound of formula

[a"Solution 1. the conmpound of forrmula IV, which
prhesarpored of ©radcXy éfe@SSI‘?E’ﬁéﬂﬁe JhpTeRIEte pvent (e.g.
%ﬂ&ﬂ&%ﬂe%ha‘ﬁfa A ﬁferisg}l &&ﬁ&%ngwﬂ@ksead@sd@@g M&?gaa(w)omd).
conpound of ornu a m xed under inert gas

(e.q. argon). 5 Solutlon 2: The appropriate catal yst

Atert 4i ebformalalhder inert gas (e.g.

ﬁ%ﬁ%ﬁhﬁ@@ﬂ?'ﬂ 84 mwmes;ﬁgw@me%m% Ao dimetby]

, copper ( de and_ _tri ne in
ey Thesrudeipspdact @ﬁda@ ane pﬁflﬁghbnm@ﬁn ds. g.
40C) and stirred. The crude product is purlfled by

RVERLERBEha BElRRMS: 1210 Scheme 2 and genera

procedurée 2 are turiher illustrated in the section

ebberrpmpound of rmulad iivected with)thy spmypquma of feermala {1 with the
%ppropnate catalysts (e.g. Triphenylphosphine,
bis(triphenylphosphine)palladium(Il)chloride and Copper(I)iodide). The crude product
is isolated and purified by conventional methods. ‘

Scheme 1 and general procedure 1 are further illustrated in the section examples

herein.

Scherme 2



R-- / A\ NRrN- / R3BiIiN- Ri N_ N 4 Ceneral
procedure 3 15 In the schene 3, R, R2, R3 and R4 are

defi_ned herei nabove. The corrpound of formula Ic is
W(?g(}{}eflléﬂg

10

15

ith the compound of fornul a VI wher e I/EE205/005559
hal ogen (e.g. iodonethane). The;crude product is
purified by conventional net hodss Schene 3 and
g al proc re 3 are ther illustrate t he
sggt@?on examéﬁgs her ei %Mrzo Schenme 4 WO 23@&18568
PCT/ EP2005/ 085559 -13 XVI ] XD( XX Xxi tep I 5 2 ORe-X
-1+RO~, s01 }QQXXVXXII
R\ %tdp 3 N NJRON N qN’-s,tepsse gqoStepB
Il Step 6 1Y\ X | TN'RTTR=

R2\ XX NN NN Rq CRétep?RqOStep SRa|N Step9
IbR1L R N3\ \ f Rq

V)

Step 4

g’
il

General procedure 2
In the scheme 2, R}, R?, R? and R* are as defined hereinabove.
Step 1: compound of formula XVI

The compound of formula XIV is reacted with a compound of formula XV (Z is
preferably B(OH),) with the appropriate catalyst (e.g. [Cu(OH)TMEDA],Cl; (1.13 g,2

mmol}).

Step 2: compound of formula XVII
The compound of formula X VI is reacted with the appropriate halogen X (e.g. Iodine in

Todic acid, acetic acid, and concentrated sulfuric acid in water with carbon tetrachloride)}
and stirred over night. The crude product is isolated and purified by conventional
methods.

Step 3: compound of formula IV

The compound of formula XVII is reacted with the compound of formula VI wherein X
is halogen (e.g. iodomethane). The crude product is purified by conventional methods.



General procedure 4 In the schene 4, R, R2, R3 and
R4 are as defined hereinabove. 5 Step 1: conpound of
ormula XX A solution of the conpound of formula XVIH

WO&H&D’W? he compound of formula XI X are reactR&d/KH2p45/005559

10

15

the appropriate catalyst (e.qg. 14 -
| - Et hoxyvinyltributyltin and

et&akl trldpol%% [Bgf)sphl ne)Pal l adiumin 130 nl of
i duct is used directly in the

Svbxtiors:gpe cdfp@tmpoZormulapBuwticbfprémrationas Xxtlogkd herein in the

sol uti-on. of-.t.he 0 f

%#fyax]ﬂh &s of énteraraeé]gar{? (léele(er?)fg poér) gz’%f?th%oﬁ%lognd PfornFHlaV are
xpmdmﬁenifneﬁcgama@angh)l s obt ai ned by conventi onal

work up. Step 3: conpound of fornula XXII'l A solution

of f t han
s St PSR e AR i iban S BT RO (48
ﬁﬁlpbenﬁﬁbhosphm:eohm@nphﬂfyip’hmplanmpiﬂadlwn @h tidonéﬁj cbyper(Iyiodide and
ﬁv?ntl onal rk up. Step 4: conpound of fornula
FoF %WI_F stirred solution of the conpound of
formula XXIIl (e.g. in Acetonitrile) are added
$obaliiones Toardl Tere inuinedmmaberiheating fergn 4e°C) Ehé sttmerh dbadrafe product is
f ot XXIV is 20 gbt,ai ned by conventional work up.
RS Syl B8 08 g0ste” 16, Step 5:
compound of forrmula XXV To a solution of conpound of
f or ngdhanm¥d Abd(e@neral procetture THE) furthenilldethted sothusdcnn ekamples
n- Butyl lithiumin THE. The conpound of formula VI is
}t“ﬁ' &8/ added (X is hal ogen). The product of formula
XXV is obtained by conventional work up. 5 Step 6:
Saepend of fornmula XXVI To a suspensi on of
N, O D net hyl hydr oxyl am ne ethyl ester (e.g.in dry
nmet hyl ene cm oride) is added I ut| on of
Tri met hyl aflGhi ni um (e.g. in Hep Then a sol uti cﬂ:?)
of the compound of fornula g{é ,added (e.g. in dry
rT@t hyl ene chl ori de). e produ lo of fernula XXV

ob tional work up. Steg* L
of cé“ -

ution-ef . >

yl)am de (e.g. in TH
affded Yo the conpound of fornula XXVII @& g. i\n dry
THF) Then a sol ution of the conpound of fornmulgt XXVI
General procedure 3

npound -

In the scheme 3, R, RZ, R® and R* are as defined hereinabove. ‘
The compound of formula Ic is reacted with the compound of formula VI wherein X is
halogen (e.g. iodomethane). The crude product is purified by conventional methods.

Scheme 3 and general procedure 3 are further illustrated in the section: examples

herein.

Scheme 4



15 (e.g. in dry THF) is added. The product of fornula

XXVI1Il is obtained by conventional work up. Step 8:

conpound of formula XXI X To dry Methyl ene chlorj S __
wo 23%1’2@8‘“‘%h| oronet hyl ene-d net hyl i m di um chl or ?83{[@#08%93 559

a 20 solution of conmpound of formula XXVIII (e.g. in

dry nethylene chloride) is adéed. The product of

wh@r mul azXXVI11 is obtained by ggnventional work .

Step 9;~conpound of fornula b To Potassium.~, 4

dert-butyl atle (e. g’ n THE e, nat efrs added d a

sol Ut 2 theeompound 25 of formmtra XXI XXe.§.

THF) _ }hg/éjesi red product of forrmula Ib is obtainedd

b conventi onal work up. Schene 4 and_geRgr al

’B?og{;edure 4 are fdrther ill0Stfrated in e}:ﬁé%{pilonm

exahplas herei 880 Schenmg-k WO 2005/ 118568 N e Sep3
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General procedure 4
In the scheme 4, R%, R% R® and R* are as defined hereinabove.
5 Step 1: compound of formula XX

A solution of the compound of formula XVIII and of the compound of formula XIX are
reacted with the appropriate catalyst (e.g. 1-EBthoxyvinyltributyltin and
Tetrakis(triphenylphosphine)Palladium in 130 ml of Toluene) The crude product is used
directly in the next step.

10 Step 2: compound of formula XXI

A solution of the compound of formula XX (e.g. in pyridine) is added to Trichloroacetyl
chloride. The product of formula XX is obtained by conventional work up.

Step 3: compound of formula XXTII 7
A solution of the compound of formula XXI (e.g. in ethanol) is added to a solution of the

15  compound of formula XII. The compound of formula XXTIT is obtained by conventional

work up.

Step 4: comnpound of formula XXIV
To a well stirred solution of the compound of formula XXTIIT (e.g. in Acetonitrile) are

added Jodine and Cerium ammonium nitrate. The compound of formula XXIV is

20  obtained by conventional work up.



In the scheme 5, R, R2, R3 and R4 are as defined
her ei nabove. 5 Step 1: conpound of formula Xl The
conmpound of formula XXX, which preparation is

WOAATIES®d herein in the part synthesis of  PCT/EP2005/005559
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i nternedi ates (see Exanple O ,_and conpound | X are
reacted at room tenperature or higher tenperature in

tQ@ ﬁQﬁgﬁguhﬂkﬁﬁﬁgbﬂfggﬁg tol uene). The crude to

and reacted with a conpound .
ofo & erlntibmofocxipentdert fiyulo &RV (et rsipheHE) isnddeéa solution of n-

l-adi f o
R L R R e R
nepHodof {gmpa XX \tie wpined b@fCOflmnﬁmIn@l WotKIdp. 15 A
solution of sodiumbis(trinmethylsilyl)amde (e.g.
in=) is added to the conpound of fornmula XXVIl (e.qg.
iﬁggﬁynEHEMndfﬁémmaﬂsﬁﬂﬁﬂion of the conpound of :

of § Siheraosdsio thmeli syl RS b e Pl pytenc
V@lﬁ&%ﬁﬂ&%ﬂ& sB’ﬁ'ﬁbEBﬂDﬂE{eﬁQ&BExﬁmmﬂﬂe Streffedane). Then a solution

IR S R Ry bt e A e P

ﬂh&anﬁMaQDUﬂhsabmﬁ&dQ@mp@umﬁoﬁﬂsﬁﬁkmpla )= (e.g. in
dry nethyl ene chloride) is added. The product of
formula XXXI'I'l is obtained by conventional work up. 5

%@@745on@mm@wf<ﬁo@fﬁxﬂ£mwua | b To Pot assi um

rt-hutyl at nd. '
sgIS‘EFPPBH%S?Ofﬁ‘FFé‘e@g( A i |1fr Cfd@%o thefompound of
TighhulaBreviesi! iadirp @m)crheafa Johfﬁamlc&th@cdzsp@himﬁfsﬂnulam :

b%&gﬁ@%iﬂ&%ﬁ? a4y Fhe PP RGlP g o s COBE G conventiond

e%@ﬂﬂhes herein. Pharnmaceutically acceptable salts
of conpounds of fornmulae I, la and | b can be
manuf actured readily according to methods known per

S@eR R0 dﬂadﬂ%ﬁh@@mgigeration the nature of the

compoun e.converted. into al t 0 r
oT@éfﬂMeﬁwiea@ chlgsie 1dged Cgiﬂm %WLﬂ“é iw g@ﬁ&@ﬂl ehloride. Then a
aGinthion WHA R Of Asthihla SHVPIYE & Gn A6 FhetYidnkichloRflePis added. The

phosphorlc cid or citric a formc acid, fumaric
aptioductafifermeul am&@bﬁa@eaémon%e@@@pﬂmr kagi d,
tartaric acid, nethanesul phonic acid,

p- toluenesulphonlc acid and the like are suitable

f Step Pheonfppungh dfdernesila Bhar maceut i cal |y accept abl e

S} bSraQin A SutfIARLR 45 1947 and water is added a solution of the compound
of formula XXIX (e.g. in THF). The desired product of formula Ib is obtained by

conventional work up.

Scheme 4 and general procedure 4 are further illustrated in the section examples

herein.

Scheme 5



formula |I. Conmpounds which contain the alkali netals
or alkaline earth netals, for 20 exanple sodi um
pot assi um cal cium nagnesiumor the like, basic

WORHEE8HWE basic ammp acids are suitable for POEEP2005/005559

10

15

formati on of pharmaceutically aiyeptable salts of
aci di.c conpounds. The conpounds’of formulae I, la
and | b and their pharmaceutically acceptable salts
are, as already gentioned above, netabotroplc 2

gl ut@wat e r acept rcﬁmoagonlixxxﬁ can be

for the t 8pﬁp[event|on 0 nf]uRqubcepto

medi aged di sorjders; such as-deuy d/em—eh%onlg,
néhrologlcal_dﬂsorders cognltlvéRdLngrders and

menory defitts, as well as acute and chronic paln

Treat abl e neurological di sorders ?re for instance F
epi | epsy, schizophggsai, anxi et acute, traumatic

or chronic dege ative ppocesses of the nervous R CEVID
system such as , seniftep denent |

N
Hunti ngton's chore 30 stTterosrs, N
dementi a caused ries, ret|nopath A

i di opat hi ¢ par ki nsoni or parkinsoni smcaused by

medi canents as wel|-jas conditions which lead to

gl ut amat e- deficient| functions, such as e.g. nuscle
spasns, convul siS@p§,| migraine, urinary incontinence,

et hanol addi ction, 1icotine addiction, psychoses,

opi ate addiction, anxiety, vomting, dyskinesia and
depression. Ot K&KXHPeat gpl e i ndications are (Ta) R
restrlctgd brain 35 fun¢tion cauqfd by rhypa

oper at | hsEQN transpl poorj% ood sup th

br ai n, . EP2005/ 005559 £19/5Di N
cord |n§uﬂﬂ I BT i es, hypoxi a gadse

pregnan .arrest and hypogl ycaem ag* O her

treatable indicatians are protection against |iver
damage, failure whether drug or disease induced,
urinary incontinence, obesity, Fragile-X or Autism

I additiond it is proposed that nd u5 receptor
a2¥%€§%3§¥§iﬁﬁgtect against liver 5 damage / failure
whet her drug or disease induced. Storto, Marianna;
Ba# tiagichame § RISRARE an@RAdiens,deRotithidreinaliyveno,

Val eria; N coletti, Ferdinando; Vairetti, Mariapia.
Mouse hepat ocytes Iacking nd ub netabotropic

gBﬁkﬁU&bﬁmbﬁﬁ@pfﬁm@aaqa | ess sensitive to hypoxic
Eur gpean J | of 1o Pharmacol (2004
%ﬁmmng?? fogrfa NS R g A e ar ki the part
TekgtheBabtingadiate e BRENPEI®] irﬁ'ﬁconl;&ﬁﬂ@]}( are reacted at room
Giffith, PatrLZ|a Richelm , Plinip, N coletti

FaFaPsafie o Mg FdepeTalEeim fieAPPegingds olent [ § Rl The crude
OfrF&H & (PREARALEDORIICreBtted FFBLR0AORAYE OF foritila XXXI upder hydrogen

rotectlve agai nst 15 acet.am nophén he atOtOXICIt [
hieEmOSRST AARe presqep af Bﬂb&g}lﬂ@ﬁb@@a@@fmﬂn prdor mﬂyﬂaﬂwhlchls

StQnited ﬂ@%ﬁlm% c@ﬁv@tﬁﬁaﬁme&ﬁ@s Knopfel, Thomas;
Canoni co ier Ldigi; Copan

Step 2: compound of formuia XXXIT

A solution of sodium-bis(trimethylsilyl)amide {e.g. in THTF) is added to the compbund of
formula XXVII {e.g. in dry THF). Then a solution of the compound of formula XI (e.g. in
dry THF) is added. The product of formula XXXII is obtained by conventional work up.




Agata; Richelm, Plinio; N coletti, Ferdi nando;
Vairetti, Mariapia. Selective blockade of nm3 u5
netabotroplc glutamate receptors protects rat

WReHaHEEGY es agai nst hypoxi c 20 damage. Hepat oPGH¥P2005/005559
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(Phi | adel phia) (2000), 31(3), 649-655. The conpounds of
formula I, la and | b and thei r';.]r armaceutically

eptabl e salt a especi al |y useful as
ag‘g@%egmc%?au?@ i Ea of pain include

i fI’E)Iﬁ'ﬁ'ﬁ’f&:ﬂqﬂ@hemﬂdﬂuﬁliﬁzhlde&Shl@mﬂﬁé‘ihﬂeﬁealﬂﬁeﬂhﬁiﬁﬂiﬂiﬁﬁi dhloride. Then a

t Pﬁ?l gﬂfil Hg%loﬁou‘%gt?@?%‘ﬁﬂm F Qf? g ng}é{lg gﬂonde) is added. The

Neusdyeabrpala KX CAUS abgirtd szycmﬁraitgﬁlsj worksgyer e
chronic pain, post-operative pain and pain
associated with various conditions |ike cancer,

aREHHNE co:8H@d ogbrrg{]jaljj;,ay coI ic, menstruation,

1 grai ne and gou Iou;al a |V|tyof
tnhgp@éfﬁﬁb‘ffh_ 1%@ i‘“ﬁ rfso%dldé&ﬁﬁ@uﬁﬁ%f)ﬁ% compound
30f feRfnuld XRKNY (ee%x RETHB M de@@éﬂ\pﬁﬂ%@%ﬁgnﬁﬁ!mmr@téined by
5a receptqr was transiently transfected into
c&preentienl§7osk BPocedur e descri bed by Schl aeger and
Christensen [Cytotechnology 15:1-13 (1998)]. Cell :
Menbr §ALMIRARAMCES pHRESLTS 5Qire Rirfier ﬂﬁQEateH'iE {He sthfon examples
day of assay where upon they were thawed and

r 88%&pended and pol ytronised in WD 2005/ 118568
PCT/ EP2005/ 005559 -20 15 mM Tris-HC1, 120 nmM NaCi,

100 n%&%ace@&a@h&@ﬂa@le s&l%s M\Aokﬁ%@%%dpbmtrﬂglae blﬁ E8A TH can be

at pH_ 7. f1nal _assay concentration of
W%m%rqa&sﬁcefcavg Brrhorn Epeen e aaétt?éﬁma e consideration

b}fh&%ﬁlte' 4 %@forﬁﬁ&ﬁjn\dﬁo b3 'Eﬂ)ﬁ'fpegﬁd iBONCRRITNBEaBRSor organic acids such
(0.04-100 n to these nenbranes (in_a total vol u%re

RS, STEXBIPIS BY Pdhloat: acig, hydrolpgrpersids setpharps efFidnpifEgacid,
W?ﬁ@sﬂi%ht: QEIRY it Beid, hinRA LD RGRIS Ak, Qﬂalaf: a<£1§ "Qc@@gﬁld succinic

C50 val ues of test con‘ggunds eval uat
ugpdgtamneeﬁéeﬁ@thamsmow agid, pef ww*}phomtﬁamddhs like are

We LS HRefok %%ﬁn %n sﬂ'}%émﬁce%tﬁcﬂgr dcb&t 800 o f@%lc c:rompounds of

|ncu ation, rane ed “ont o uni

( SB[ W@@ndm“@n@moataen iha Ardiondely ocalkalifg ¢ardymetals, for
P %léﬂjgg Q@dlﬁﬂl f:ot!l\aléé Oca}cq/ﬁrg Ej.an’lD!HﬁY@ﬁ E¥ F‘H:fl{l@ Mbasi %%ﬁﬁésq)r basic

Sci ence ternate
h amaceds z(rE’am@é»iaijBﬂméomﬂm ofpldrmasintidally accapable salts of acidic
‘g‘ g 50 MM Tris-HCL, pH 7.4 buffer. Nonspecific
b| n Png vva nmeasured in the presence of 10 pM MPEP.
The radioactivity on the filter was counted (3 mn)
on a Phekemgodngs-af domulad ks Fophditeansicheir phimmtacentically acceptable salts

43}‘5‘ %F&eaﬁ;} %e%é%ﬁ%&b%e,%é}%ﬁé@@ F}a%ﬁz&é %@%o} L0 Bists and can be
Zus&d:ﬁ)r tiswrdagzeettandremnton 26nsHaRkb nepeptor nR@ianddndisdzders, such as
f é&(}:t LoRak Sslacynéur%lcgrgal]dlsogg& ognn%% is¥fteft and memory deficits, as

orne e SCr
We]l as acute and chronic pain. Treatable neurological disorders are for instance epilepsy,

schizophrenia, anxiety, acute, traumatic or chronic degenerative processes of the nervous
systemn, such as Alzheimer’s disease, senile dementia, Huntington’s chorea, ALS, multiple
sclerosis, dementia caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism or
parkinsonism caused by medicaments as well as conditions which lead to glutamate-
deficient functions, such as e.g. muscle spasms, convulsions, migraine, urinary
incontinence, ethanol addiction, 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,



previously by Porter et al. [Br. J. Pharmacol.
128:13-20 (1999)] on reconbi nant human nd u 5a
receptors in HEl G293 cells. The cells were dye

WO dd¥ % si ng Fl uo 4- AM (obt ai nabl e by FLUKAPCHEPMI05/005559
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final concentration). [Ca2 ]i neasurements were 20
performed using a fluoronetric 1 magi ng pl ate reader

( 7 J i r i c

R L e B e o Pl Aoy
Shypioplycasmet. ietbatreasbloindicatines are rotedinpagaiast liver Hemegs, failure
D P! 00,0 8 DBl B RO i BR0L B e
a four paranmeter logistic 25 equation giving 1 C50,
and Hinladddgwes fticponesedshat rgGlubapeepiarantganisispsalect against liver

CHLY f'}-{i L fit). For binding

expe%er/rltgn s%ﬁgﬁ%a@gﬁag{ssé%?ln%idgg%onpounds tested are

given. The Ki value is defined by the follow ng _
for mgtgi.‘to,lg/iz iaggt% BL&%@%}% I@'}]usgbg)ef @raﬂ'ﬂﬁ C]E'@oﬂept%' 1!31%1 , Valeria; Nicoletti,
val ues are 0se concentrations e_ the conpounds _

t Eesdimdnadni \eireta Meiaps0 Mensshiepitoroes ladkingva Gheinpetabaigopic

radi ol i gan . P) wipod 4 nt '

ADbr i aRR e s shhs st Mo §REET PR Bunlfof
i Pharbrectbgd(2004)e4BHR },A27.and t he Kd val ue of the
radioligand is enpiri- cally determ ned for each

bat ch of nenbranes prepared. The conpounds of the

pr es eStbribyMeritimn NgombaRickr8d ckg et gia, Gitsepyen Feitas, Isabel;
ettt e S20RS Nitdeh) Radaba0 e G Retectve
Ewla&aigggﬁndﬁlufoa h&tatbiah{o%dgeﬂe&ﬁteirmegtc&; iszrprbi&iti\rawggiastof )

, < anpl. i (nh
BB OB NS TP FE At ey [2008h SR 179187

and pharmaceutically acceptable salts thereof can be

used as nedi canent.ss, _.e..g...i n_the m of . . . . .
e SR Ve G e bRt i frs Canopisgy Pier Luigh Copani,
PASARTAthONG Phiaty; becalettl Pirdivahés) iet, Warkipih. Selectihiblockade of

forrP of tablets, .coated tabl ets, dr agees, hard .an[
By EciboHaPKhUamate reeeRiQrt PEECE Bh{IFRATYIE S gpans
S&@ﬁ@g&i PRpatology (Philadelphia) (2000), 31(3), 649-655.

%yp OXic

The compounds of formula I, Ia and Ib and their pharmaceutically acceptable salts
are especially useful as 'analgesics. Treatable kinds of pain include inflammatory pain such
as arthritis and rheumatoid disease, vasculitis, neuropathic pain such as trigen:ﬁnal or
herpetic neuralgia, diabetic neuropathy pain, causalgia, hyperalgesia, severe chronic pain,
post-operative pain and pain associated with various conditions like cancer, angina, renal

or billiay colic, menstruation, migraine and gout.

The pharmacological activity of the compounds was tested using the following
method:

For binding experiments, cDNA encoding human mGlu 5a receptor was transiently
transfected into BBNA cells using a procedure described by Schlaeger and Christensen
[Cytotechnology 15:1-13 {1998)]. Cell membrane homogenates were stored at -80°C
until the day of assay where upon they were thawed and resuspended and polytronised in



i 0 However, the adm nistration can al so be effected
rectally, e.g. in the formof suppositories, or
parenterally, e.g. in the formof injection

WOAMNT11878. The conpounds of fornmula |, |a andplchmenehsioossse
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pharmaceutically acceptable salts thereof can be
processed with pharnaceuticallyz?hert, i norgani c or
r.the pro tion

é%g%%"@gﬁ?ﬁ%@ﬁfzé p@?&?a&'t %}HM‘@ %%e%ﬁfé?&% 3t aPERbindng
G pYEP A LR AR sl phBinfinciSh B0 G AR Wil

as carriers for tablets, coated tablets, dragges and

hard §eattiondsathpsed were dSwirtiabt &y eddifipe o tidve [SOIMPEP

gel atine.c e$nar f X e '
SELRLEIPSLEINRN) f QSR HEOTL N L8l Lo o1
| 4@ Catepentinngpaimths weat pirforokd with sltted\onsmivstian of!"H]MPEP

[ [l ired | h
O 0 R e BT B3 B b By 02
t he,000:ddudhindbntid0s etregetfvthehfrdrichtyCups are, for
exanpl e, water, polyols, sucrose, invert sugar,

gl uco and , t like... Adjuvants, such as,al.coho .

1o P it s it BTy R A8 b3l (d6-well white

b mm@hde Wwith bagdebG8/0 fijtieqgireioouteitddUlt b &n. 189 PEI in wash buffer, Packard
t -

-:sol ybl e, sa of ounds..of fornyla |, WD.
Bt ieas e i B ik o a5 Tospdste T Ratd i Kisngo) and
Nefasiieicessas with Suldtsabh» Tag-HIG 8 T drbudfep posisbedifieisinding was
are, for exanple, natural or hardened oils, wa

f anegsursdint theipreseacaort 10 i METFo I Tps FadiadivitRen haclter [¥gs counted (3
a gﬁh@ bRAPabBed %g{%gﬁfﬂlﬁ&rgéhtegﬁeg%tﬁﬂ &%’c&%ﬂ?@%@fﬁﬂg correction

preservatives, 's Izer sta zers, wettrng

agéet aidittmud£47 il ef syicroseet 4r{Slasbercol apkanst $A., Zitrich, Switzerland) and
fl [ alts for varying 5 the osnotic
pF@%@ﬁ?@%agﬁiﬁérs, maski ng agents or anti oxi dants.

They can al so contain still other therapeutically

val ualtbefisitishaneass, B8 enuinaeente aekd Rirformed as described

medi cangnt s_cont ai_np.ng compound of far | or .

p REFRRRSEUT Reqteryt ale Bipl- Tranicl-desLhap 25?%51%“ gpcombinant human

t DECRPRUEEGRbAs Yn HIRRL booetl. AheRElsaF e aFSIBaddd usﬁl@'hﬁﬁé 4-AM
of the present invention, as is a process for the
pr{obtatrizblebyHLIEU AR 2rddifcalmententrationhi[Eh™ Hiongasinsgsnts were

bri ngi ng, one or, nore compound f forpul.a.l .

o PSR REBELETIRGF AYOTORetH PR RAtrE o LHdBR- Mplecujar Devices

d Qg:irp@dﬁoﬂﬂ_ﬁa 'ﬁ)ﬂa,rm{,dlj m}nﬁﬁTagmﬁmdu?ﬁ@awhypmfiﬁuﬁlf;e}%?m ga 5 min
substances into.a galenica a m e r .

o RS eiEpe O RoRE sf Fomnrhs FATARS vy b ARESh S stblaimal
degagRnGAagymey Within wide limts and will, of

course, be fitted to the 15 individual requirenents

in ea particul ar. case., ln gener t ffective ..
dosagd e GrhabitiR GhebRiivie) eRra Vet i alprpariiter ogisic
betwatsh Sviag12Q, aal KU1 defficiemt titingitdasageowinéys tad@ fitting software
nﬁ%F day being preferred for all of the

[ 24t ons descri bed. The dai | y dosage for an adult

human bei ng wei ghing 70 kg accordingly |ies between
0. 7- 1400bdlimeépddihentytbé BI @bhas of the compounds tested are given. The Ki

value is defined by the following formula:

Ki=ICs/[1+L/KY]

30 in which the 1Cs, values are those concentrations o the compounds tested which cause

50 % inhibition of the competing radioligand (PH]MPEP). L is the concentration of



between 7 and 700 ng per day. 20 The foll ow ng
exanpl es are provided to further elucidate the
i nvention: Exanple 1 2-Chloro-4- |

WQLZ"(“ﬂHSa@ro phenyl ) - 2, 5-di met hyl - | Hi i dazol - PGIVBR2AGH05559
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yl']-pyridine (prepared accordipg to general
procedure 3) The title conpound can be prepared

]%%uﬂgt&eg ig %{berglﬁ!ﬂmla &?&%&ﬁ atd Q{{e @fﬁ?ﬁ@df tﬁérachohcand is empiri-
proce lon of the title conpound

ure 3. ﬁrep
chrop EmEsranes preparedlescri bed

hereafter in exarrpl e 1 and the preparation of the

titl eTH@&HQﬂpH%d@%@&[ BGni BvedOReh & MERGE diHeB10} ahb Th
descri bed i'n exanpl eeqj?f. 'Ill'hl geco ound was preaggrgd gonists. The

a@@mtwr abcamepeunsls 9é frsratleeds Boaddb as meerused inghg assay described above
1O S (o P s st 13 s mgr T A0 Mo -
4 erthynyI] pyridine (200 ng 0. 607 nnDI) was

di ssol ved in 10 mi] ErpmpindKe@dled to - 75C.

Li t bi undi i sopropyljam de 0. 45 , 0.91 mmol) was
added and the m xtureystiyresyfor 15 min at -75C.

| odonet hane (0.05|m, 0.85 nmol ): was added and
stirring was contilnued at! -75 C for 2 WD 20051118568
PCT/ EP2005/ 005559 | -23 hrs. #he freaction m xture was
guenched with sat. NaHCO3| sol utipon and extracted with
wat er and et hyl agetaie TheLfow i ned organic
extracts were dried mnth sodi um sul fate, filtered
and evaporated. The crudei product was purified by
flash chronmat ography 2n silieca gel (heptane /

et hyl acetate 90: 10 -> 20: 80 gradj ent) and by
recrystallization frem5—pthy—acetate. The desired
conpound was obt ai nedd s h V\ﬁr’te solid (40 ng, 199,
M5 me = 326.5 ((MtH*). Exanpl g| 2

2-Chl oro-4-[1-(2, 4-didd uof o-phenyl ) -2, 5-di met hyl - Hi
m dazol -4-yl et hynyl ] - pyridirne This conpound was
prepared accordi ng—to thet general procedure 1
descr% ed i 0 he e

1. 1- ( Shacqopre gcﬁ-gﬁgﬁl g a4 Ib and pharmaceutically acceptable salts

S&iitémth%e Lhdédlaﬂhfé&ic@hﬁn& €81 the/fbirs o hdnﬁ&uﬁcﬁpﬁepmamns The
- 2- Acet y] am no- th Ianrno but - eno ?
qﬁf Rrgpga’aonsg@ g\g %ﬁg oIt of tablets, coated

2ta‘ﬂ>ie@ fﬂ‘ég@ésoﬁd}tﬂahﬁ%oft%elahﬂa c emaﬂﬁnm @m‘élsidrfs%ﬂ s@!sbensmns.

roomte ture in ace for 2
TH@‘%% igtrafion weéﬁse@gﬁgér%é%r rre‘r«D s Rt

gﬂ:@ gﬁ%@?ﬁ améhr;E %qu}’s (% Qgﬂﬂg |f§)[:i18g[rig-ﬁ%bg sofutions.

228_”% AR sl Gl L 15 end b et phESmacduticaly acceptable sals

thereof can be processed with pharmacentically inert, inorganic or organic carriers for the

production of pharmaceutical preparations. Lactose, corn starch or derivatives thereof,
talc, stearic acid or its salts and the like can be used, for example, as such gs carriers for
tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid potlyols
and the like; depending on the nature of the active substance no carriers are, however,
usually required in the case of soft gelatine capsules. Suitable carriers for the production
of solutions and syrups are, for example, water, polyols, sucrose, invert sugar, glucose and
the like. Adjuvants, such as alcohols, polyols, glycerol, vegetable oils and the like, can be

used for aqueous injection solutions of water-soluble salts of compounds of formula 1,



refluxed over night at 145C with fine powdered
ammoni um sul fate (0.17 g, 1 nmmol) in
hexanet hyl di si |l azane (64 m, 306 nmol). The reaction

WorRees1it86%as sl owl y cool ed to 0- 5C. The preci prt/aPBgs/005559
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solid was filtered and washed wi_th n-hexane to obtain
t he deS|red 20 conpound as a If&%f br own crystalline

2 gl ' 3 1':!-11673?‘6 ot I%e?r)c?saryl\@ulta%ile carriers %orjéuplwschgrles are, f%r example, natural
10f Eal‘&l'eﬁldc $ili0WBsel &B@méh‘}l Tyt 6H iddid pblyblkhaha kihdazol -

yl'l -methanol

:-II‘ f(ng l UO&g%gﬂ%%g tgﬁPRrgll:’%gég Sl C-QL Eﬂ%ﬁ%ﬂd}?égﬁlﬁefaﬁves, solubilizers,
dkﬁS@lz&I@ Gwdthingd Boefits, ethlsTidEs, aneki&ed, edlotadtd) avdrhbi] 84 for varying

al.um num hydri de IMin THF,
o BRI 5%%@:%%&6& PR LSR5 %ﬁwxgianéfcﬁ%enzéso contain stifl
r 6%&&@&@&2&&&@&%&&%&9&%&* with 761 water, 761 15%
sodi um hydroxi de and 2301 water. Sodi um sul fat e was
added, stlrredfoi\ ] filtered and evapmedto
dr yne§§ megtiogeq gatHer; fed ePfé&C’%@HB%%BOT&EO@ fogmulalor
S 9hbﬁn:(c@u acOpidbie sMB th@i‘zeﬁf 2B thedapeMiddin, merﬁ&&&)ient are also an

371-( - ph
5 QE;&MW prppplﬁ% rﬁ%@g’ggqul,@s 25 3RPEess duribgrroduction of such medicaments

[ dtich él}n@rfsleé‘@ﬁl@on@@ 81%/ p mgre'i:o%ﬁmﬁlﬁy bt foknlald I%?Janﬂa&éuﬂcaﬂy

| ]-met hanol ) = 30 was dissolv

38cqeptadicchlty rﬁ@f mda ef d%ﬁb ant PYRSXS ethen thegapgutiaadly valuable
%s)carwassin%jg %gem@ﬂ Ehﬁ%@ R lgb PR Witk %H Br ﬁiogé ﬂﬁgaﬁhﬁcaﬂy inert

reflux fo uspensi-on was tere
a cargieesl i te speed pl us pad and washed wth
di chl oronet hane. The sol vents were evaporated and

the degkusg, esm%qsp%ﬂq@swﬁmﬁh&%dw %ﬂ(z%HsQ%é’ﬁt‘tpd to the
(0. 325 me = 237 & Ht) .
2@@%71 ¥ 5%111:@@@2@@ DOBEBlr casg. nswgahﬂle effective dosage for oral or

Q.ietnﬁerg' fdl:ﬂﬂ%sﬁ%tr?%ﬁ E;é/mfeleﬁ 0,01-2 m%fkg/day, with a dosage of 0.1-10 mg/

( keidan ema Po@f@:rﬁgﬂr fopgll pt ﬁh?d%fbh@?rﬂ% desstiflediiThetdaily dessge for an adult

popoe e TR te YR G BT s el B R R R o ety

s betteend apfl 700 mg per day.
(2, 4-Di fluoro-phenyl)-2,5-di methyl -1 Himdazol e-4-car

bal de g?o]fo%ﬁée 5 ples'mppovid'édﬁo %ﬂer%ﬁle : BOhe WaSintion:

added drop w's room tenperature eacti on
m xture was stirred at roomtenperature overnight.
The sol vent was evapor at ed. H¥renpledi due was taken up

ac et%?hﬂhgﬁtl e(r’*”e‘ﬂé@%? %ﬂrﬁ@? n%%’%é‘%ﬁ %tr gﬁﬁ, 4 exyﬁh?ﬁk’l I-pyridine

were dried with ip@panedsmtdrdkgtofgjeﬁdreh&dcﬁwe 3)

R e e e e R R
9@rddedire: 3. ThbPrdpAragiva cif ehnd ﬂﬂeeamdppdmdcteejrde:cg to gapatingtocedure 3 is
K%:tsesq%?ytgg h@r%g%&in %}%Q %tz%ig lt]l%eovge%g:la on glp %%le cgmp%%%}:l according to
2 gbidral prodedpke { 2 ,déscalibbd utoémgﬂeayl )-2,5-di methyl -1 Hi

| aszt%mpougd%\tzalg %E‘%lal’ed au:corrglmrI to the general procedure 3 described
hereinabove.

2-chloro-4-]1-(4-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine (200 mg,
0.607 mmol) was dissolved in 10 mL THF and cooled to -75°C. Lithiumdiisopropylamide
(0.45 ml, 0.91 mmol) was added and the mixture stirred for 15 min at -75°C.

Todomethane (0.05 ml, 0.85 mmol) was added and stirring was continued at -75 °C for 2




2-Chl oro-4-iodo-pyridine (0.21 g, 1 mvol) was
di ssolved in 10 nL of dry THE and 0.29 15 nL
triethyl am ne. This mxture was evacuated an
WO%?:Q%’P&SP?‘% ed with argon several tines to nu(&%&“é??””
fromthe solution. Triphenyl phogphi ne (5 ng, 0.03 eq)
and bi s(tri phenyl phosphi ne) pal | adi un(I1)chloride (24
M. 10:eQB2c8E) VRS REHQEEnAREH #11B satl RABUMNsIM tXdnlrel dfBScted with

' f 1
;:ral(tgaigig%;y ra%:gggt Taor %tu;er eorgglgm ejgtrzgc]tsnwere dried with sodium sulfate,

t Gz @k 86 yFlasH cHPdRlajograph
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= cobes ot hRY s SBU T4 1 20 8A ERET BoFA Brvson dalipaion from
5 QYSRAEALRE. ﬁﬂﬁiesﬁ&i MR oS AMRAREE 8 wiliRes g LOHE, 19%), MS:

was taken up in 10 nL water and extracted three
tmfﬁesi‘%imé{‘mfl acetate (10 nmL each). The conbi ned
organi c extracts were dried with magnesium sul fate,
filtered and evaporated. Thexghple product was

purified by chromat og ari)hX on silica
(rChispodndF @indiflugrepheyin i)%ﬁlﬂé&%@éﬁ%@ﬂ%fﬁﬂﬂrﬁﬂm

df@,%&{ ‘55"?' 3{6@;@@&&%{1&% e %&1 %&g%&g‘% ?F/ﬁk)%ﬂbé%ﬁ
10 Emap#ﬂmvs 2- ChI or 0- 4-
St 1§' 1 fll HPL %1&1510%8}%961‘1%1) EQ QH{{H&WL T Fﬂ'ﬂ'ﬁ(‘fﬂzg _cé jl:axﬁoz)[w}h@taa)ﬂ ethyl ester

nyr|—-pyrrarne. ared arn

p(@eﬂeﬂmtgla@nce&drmﬂmamleoémwﬁom acbethnd aster (336, 26 mmol)

I(_r@s{ﬁ%%le c#ja p)!’f E)a]ﬁ (gr{:)pr Je% ga%:lﬁ}:ﬂ\é%)t Vverte Igﬁrre@ %534 temperature
(B)acridnit (5 aﬂh) -l Tﬂmﬂaycttwn muocturetas 2vanoited audeat vacuum at
I d 4-Fl 5
15 AR PRl 100 4o bR LGP PR e ot ifyorey
distzcalytadrind ebiltyyhdic pyidietiyh esttid [ R3051/ 4 £398.3 (M+H+) Whlch was
3&? {lgep %%}5—&08?%@?5 25% % ; Intdg{:eéi o anhéllcg\ﬁjﬁV\ils '{Y%tet ({?ﬁ & I mmol) in
gl@mmﬂlyﬁm&hﬁaheq& miamﬁl rﬁmel)( ]Eﬁ‘he emdiioreniytufe was slowly cooled to 0-
?ﬁy g\g)? pitz] ﬁ:&régl_i%_ di t leals eg ngl ]Exh%nOI aB{agn the desired

20 2cdRbSUTRE A-a[likh{ Hrowmmamnﬂaﬂidy(ll 76 leey%),-MS: Enmmlhy(M+H+)
-1 H1 m dazol - 4y|ethyny|] pyri di ne Thetltle
rri .

(14

( pr(@ @Qﬁdiﬂh@roli;héﬂyb)nl saﬂmemmmm&@-mmmammﬂfm (0.5g,

I o but - Ol er .an o R hvdrid

42 FFH%L) ayaggﬁgﬁ 5| éry @gﬁﬂﬁ &0 ed to 0°C. Lithium aluminum hydride
(2.0mi, IM in THF, 2 m_mol) was added dropwise and stirred for 45 min at 0°C. The

25 reaction mixture was quenched with 76@ water, 76p] 15% sodium hydroxide and 230p1

water. Sodium sulfate was added, stirred for 10 min, filtered and evaporated to dryness to
obtain the desired compound as a white solid (0.39 g, 92%), MS: m/e = 239.2 (M+H+).

: -2,5-dimethyl-1H-imidazole-4-carbaldehvde
[1-(2,4-Difluoro-phenyl)-2,5-dimethyl- 1H-imidazol-4-yl]-methanol (0.38 g, 1.6 mmol)

30 was dissolved in 35 mi dichloromethane. Mangan(IV)oxid (1.38 g, 16 mmol} was added
and the reaction mixture stirred at reflux for 2 hrs. The suspension was filtered through a

dicalite speed plus pad and washed with dichioromethane. The solvents were evaporated
and the desired compound was obtained as a yellow oil (0.325 g, 86%), MS: m/e = 237.1
(M+H4). ‘



2- Chl or o- 4-

[1-(4-fluoro-3-nethyl-phenyl)-2,5-dinethyl-1Himdazo

| -4-ylethynyl] - pyridine 15 The title conmpound, NS:
WoeosH1868. 0 (MrH+) , was prepared in accordancecdpRsgs/on

the general nmethod of exanple 2 (procedure 1) from

(2) - 2- Acetyl ami no- 3-di net hyl anmi-@é~ but-2-enoic acid

et hyl ester and 4-Fluoro-3-nethylaniline. Exanple 7
2@tep 4: 1-(2,4-Difluoro-phenvl)-4-ethynyl-2,5-dimethyl-iH- mndazole
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|) pyri (TRedEh
5 EH&hami veoetdl dlrop Wisat rdzabm hd:rum:tafrus@ [ihe pydceinh erxture was stirred
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1. 1$4rﬂma:aér) anbestracidé thrandmst wmthleﬂ:g'l wasmte ﬁﬁtm}mehi) Tat combined

C.for 2 hrs. |on uench
el gl arivTERAR et el HEGREE mhe rade
ampdoditdhyas pagfiat ey flakhehwamhbgreghyosgslitasebfichaeicg et/]@i gcetate 90:10
dried with  sodiumsulfate, filtered and evapor at ed
10 T S50 dreadipmiviard trelesiprdroonrRagngyvas Phigined as a light yellow solid (0.165

V. iy a gel (heptane / ethyl acetate
o6 T G S B

00 grad| en ) and by 30 recrystallization
from d| chI ororret hane and dii soiaropyl et her The
1-Ghy - Ldsdiflnpmoapleenati ) a5-glin 1 didagol-4-vlethynyl] -
. id; 30 nrg, 13% VS: rrie:3223(|\/H—|+) Exanpl e 8
Z%ELITDT(EO 4-[1-(3-chl oro-4- et hyl - phenyl ) - 2, 5- di net hy|
- RH-hleretdzo O@Wd@@tﬁgﬁyg]lmlﬁ 24 dssolyeid POOE/ AFBEEEIT and 0.29

15 g%i %E%%gé&??g %%?s mj%g ;'U%g ebdcdbihEa gﬂ 4Rfea %h aﬁ%}% several mes to

prepared 1 n accor ance
geerapwt oxygth &dmﬂle exlatiph.el ravl(eprlphmphug (5)mg 0@ eq) and

eﬁéﬁﬁﬁ%ﬁ@%ﬁ@% %111% or o- (?[35 dﬁ?‘l hyT é 0?05 9%%“ C“Jﬁdedéndthe

2-r€éh:|t10n @uidture was stirred at room temperature for 10 min. 1-(2, 4—D1ﬂu0ro-pheny1)—4—

oLyt R by PRI LS & E B R e QAT me 002

20 = eﬁBﬁeﬂa adikdHThe ression m&amredras stiireclcoratan d:anpératurt beernight. The

nethod of, axa ocedur
U3oR RS R, BRSe fre BRSO S Rt 1512 Fa grvacted three
aQinﬁi—:sefhﬂyéthﬁSat&ﬁteé(mﬁi mid- dakhio e perdbined diradic &xamiverddried with
magnesium sulfate, filtered and evaporated. The crude product was purified by

03559

chromatography on silica gel (n-heptane/ethyl acetate 1:1) and recrystallized from diethyl
25  ether. The desired product was obtained as a white solid (0.1 g, 42%), MS: m/e = 344.0
(M-+).

Example 3
2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl]-pyridine
(prepared according to general procedure 1) :
30 The title compound, MS: m/e = 3262 (M+H+), was prepared in accordance with the
general method of example 2 {(procedure 1) from (Z)-2-Acetylamino-3-dimethylamino-
but-2-enoic acid ethyl ester and 4-Fluoroaniline.

Fxample 4
35 2-Chloro-4-{1-(3,5-difluoro-phenyl)-2,5-methyl-1H-imidazol-4-ylethynyl]-pyridine



2- Chl orro-4-

[ 1- (4- met hoxy- phenyl ) -2, 5-di net hyl -1 H i m dazol - 4-yl et

hynyl]-pyridine The title conpound, M5: me 338.1
WOMHBR18568as prepared in accordance with the 1pcr/EP2085/005559

general nethod of exanple 2 (procedure 1) from

(2)-2-Acetyl am no- 3-di net hyl am-#d- but-2-enoic acid

et hyl ester and p-Anisidine. Exanple 11 2-Chl oro-4-

[ Zstdlererirprnd, N4 miq F pibl Oriethoxyesgrnepsrey i1 aqcpidageswith the

Olaeéeaﬂ' Iﬁ&!ax&mxan?;@e @s@o@&aﬁe Tﬁﬁofh‘ (he-£onpomMac 3 I}ﬁnethyzmm-

repared 1 n accordance wth
tﬁié1t ’g@@éﬁ'%ﬂl %er?é@réﬁdé%d?ﬂﬁpéfoznﬁ@%cedure 1) from
(Z) - 2- Acetyl am no- 3-di net hyl am no- but-2-enoic acid
ethyl ester and 4-(Trifluoronethoxy)aniline. 25
SExarrpI e 12 2-Chlor o- 4- Example 5

oi2 R ffﬂio%é B S R P By
;@9&:&3 (MH—H) was prepared I n accordance with the

s

a(gedezel ﬂnyflhoésif em:@id 2 3}){0’5&011&13 l]lbfroms(ﬂ)d)(#):aﬂlajmnte3 -dimethylamino-
| 13 2- Chl.or o- 4- .
10 SRR s EREGRE A AR AIREIRA ) - 1+ mi dazo

| -4-yl ethynyl]- pyridine WD 2005/ 118568

PCT/ EP2005/ 005559 -27 This gogﬁqggd was prepared
according to the general pro 2 as descri bed
her- @hm 8 -(430&F0o-B-methyl-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl}-
2- Met -I-(4 trifluoronethyl - phenyl) 1H i m dazol e

2-INER i mdazole (1.0 g, 12 mml) was dissolved in-

15 35rﬂgﬁﬂ%m}o%nawsf ﬁM@L%Q@b*DM c 0 PRESAEGH ﬁ&ﬂo?dance with the
and [ Cu('OH) TVEDA] 2 (1.13 g,
mﬁfpyf&a@ﬁ@oédﬁé@mmydéfp%e%ﬁ@%@)t%ﬁé@@hﬁﬂ%i’ dimethylamino-

r eqetd o, &Taaf& %21 &0 238 4 MLV RS AR HtAL M T NG Was

conti nue m tenperature overnight. The reaction
m xt ure vvas filtered through a dicalite speed plus
pad, washed with 80 m THF aﬁgﬂﬁrggor ated. The crude
product was purified by flas omat ogr aph

20 si 2-Chlorgd(2va-timeathylyl-peokbyl- éH@IUI@@OTﬂG’I@QSHYlg’QYHdmC

OO OBBLISG: 3% Rul) KBl A0tk § s fslites
4, BesBhitore - 2Chitrbyd-(2- m(emyhlfpf—talﬁrﬁﬁwkdah@bﬁﬁ'WMHbmdme (220
m da %1emm01) was dissolved in 5 mL THEF and cooled to ~75°C.

thhmmdusopropylarmde (0.61 ml, 1.22 mmol) was added and the mixture stirred for 15

25 min at -75°C. Jodomethane (0.08 ml, 1.14 mmol) was added and stirring was continued
at -75 °C for 2 hrs. The reaction mixture was quenched with sat. NaHCO3™ Solution and
extracted with water and ethyl acetate. The combined organic extracts were dried with
sodinm sulfate, filtered and evaperated. The crude product was purified by flash
chromatography on silica gel (heptane / ethylacetate 90:10 -> 0:100 gradient) and by

30  recrystallization from dichloromethane and diisopropylether. The desired compound was
obtained as a light yellow solid (30 mg, 13%), MS: m/e = 322.3 (M+H").

Exam;-ale 8
2-Chloro-4-[1-(3-chloro-4-methyl-phenyl)-2,5-dimethyl- 1 H-imidazol-4-ylethynyl]-
35 pyridine



A m xture of

2-Methyl -1-(4-trifluoronethyl-phenyl)-1Him dazol e

(1.6 g, 7.1 mol), 15 lodine (2.15 g, 8.5 mml),
wWodsaigedsl (0.75 g, 4.2 mmol ), 25 m acetic ackdrER2005/005559

m 30% sulfuric acid in water and 4 m carbon

tetrachl oride was stirred over i ght at 80C. The

re ction m xture was cooled to_roomtenperatur

[ CTBROUP HIMEoR T STR ! (MGt h BFe BEFTSASR ocariapge with the
p'g'el%:r!ﬂ thBhsQdk Lyl @f.iﬂo@@durm 63 - AdeH  RMeh-3-dimethylamino-

extracted two tines with ethyl acetate. The
oPYmRr @ oieat ehylesier m@%@ﬂw%ﬁmﬂéﬂi Bied with 20

sodi um sul fate and evaporated. The crude product was
recrystalized with little ethyl acetate and
5> cydohexane. The desired pr odB&mplsd obt ai ned as a

i 2l 19V SRloi-6 4lrhe € ~lifies - e -
('I\%ﬁ?f.ﬂoiét?teipﬁg?&jrfﬂogg 619'121 BRxPphesyl:Hs-di¥Rthyl181-finfi4 201X -ylethynyl]
S5pgridatehyl - 1- (4-tri fl uor onet hyl - phenyl ) - 1Hi mi dazol e
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rrixture stirred for 60 mn at -75C | odonet hane (0. 19

m, 3.0 nmmol) was added andEstlrrh g was conti nued

30 mMn. at -75 C and then | h™W dry ice bath.

TheChidactt [Qr(4rmaﬁhumpha3y1}m;§nﬁhﬁdmh 1ﬁ-huﬁﬂhzolbdaﬂamnyl] -pyridine

n_and 3 ter and et
o b B MBI o P g AT ot BRRatl M pocopdance with the
15 WigkRerab@@ihod o$ Hkitﬂible 2 (?tdc&@h@d) @deh (F)apaceiiatchindBedimethylamino-
cr ude pr edug uri flash chronmat ography
udi2 ‘?IE%C@%LIS %ﬁ%?%ﬁ% P- etate 100:0 -> 60: 40
grad| ent) and by recrystallization fromlittle ethyl

acetate and cycl ohexane. The_desired conpound was
obtai ned as a white solid (1@’9“?&} 1&6% M5: me =

3@6&1&3@@5 AR MR ROPRIAIRBAR ARET/JRRRANIHORSER L-4-ylethynyl]-
zozr@mdmea 4 (2, 5-di met hyl1-1- (4-trifl uor omet hyl - phenyl )

[ et hyn
A DR ISP PO AR s v
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4+1 0do . enyl)-1Hi
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"m dry THF. This m xture was evacuat ed and backfilled
with argon several tines to Vg, 0xygen fromthe
solution. Solution 2: Tri pheny gﬁosphl ne (4 ng, < 0.1
mmBChlorbids[23-diphehyil Bl sfiffiorejne tipalytpddn il F-imidazol-4-ylethynyl]-
chlorjde (21 ng, < 0.1 nmol), copper(l)iodide (3 ng,

‘fi“r'ﬁml) and triethyl amine (0.1 m, 0.71 nmmol)

weTle: il s@obpathd MSAmitt =dog. ] TNE-EFhives b Proplssidn uecorabso with the
1 0 e\éﬁg uap;e ggar?ll) - qu(ltp}t](léc%ggqel}b I}%%n %n ev e ammo S%methylammo—

30 but-2-enoic acid ethyl ester and 3-(Trifluoromethoxy)aniline.

25

Example 13
2-Chloro-4-{2,5-dimethyl-1-(4-trifluoromethyl-phenyl)- 1H-imidazol-4-ylethynyl]-
pyridine



Solution 2 was heated to 40C and solution 1 was added
dropwi se. The reaction m xture was heated to 60C and
t et r abut yl anmoni um fl uoride solution (IMin THF, 0.7

WOR005/H8%8” hyp| ) was added drop wise. The reactPCOARAR5/005559
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then stirred 2 his at 60C. The £7e3| due was taken up
in 15 M water and extracted two tinmes with ethyl

e e S T
dmielaulacpmr ated. The crude product was purified by
] 1.0 (he . ] }/I acetate

acet ate and
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15 2-
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reaction mxture was poured into 100 nL wate
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sodium sul fate, filtered anhd evapor at ed.
200G HNESFEE P el eoBiteJEBEY ganip by averrowished Wlth Brine, dried with

K/%&H %?ﬂrkq]fﬁ\@%nﬁ %@ﬂo@ﬁgd %e%n?&eo%i% dRkthwas e LysBaliz@PUAth little ethyl

=174, 1
2adelate znmriﬂlwxw I’be ﬂesmeé IPé@dWEhWQ olstaiped praplighfyeliay eplid (1.05 g,

ﬁ?g‘l@_—'l\g‘# %}_H)I\é)pyrl dine The title conmpound, NS:

was prepared in accordance with
the general nethod of exanple 13, step 2,3 and 4

%32%80 B)s b 0hy: VB e 2B R 08T 0be
4 5-D11odo—2 methyl—l ~(4-trifluoromethyl-phenyl)-1H-imidazole (1.0 g, 2.1 mmol) was
dissolved in 15 ml THF and cooled to -75°C. n-Butyllithinm (1.6M in Hexane} (1.60 ml,
2.5 mmol) was added and the mixture stirred for 60 min at -75°C. Iodomethane (0.19 ml,
3.0 mmol) was added and stirring was continued 30 min. at -75 °C and then 1h without
dry ice bath. The reaction mixture was quenched with sat. NalHCO3’ solution and
extracted with water and ethyl acetate. The combined organic extracts were dried with

sodium sulfate, filtered and evaporated. The crude product was purified by flash
chromatography on silica gel (heptane / ethylacetate 100:0 -> 60:40 gradient) and by
recrystallization from little ethyl acetate and cyclohexane. The desired compound was
obtained as a white solid (197 mg, 26%), MS: m/e = 367.0 (M+H").



10 , Exanple 16 2-Chl oro-5-
[4-(2-Chl oro-pyridin-4-ylethynyl)-2,5-dinethyl-IHim
dazol -1-yl]-pyridine The title conpound, M5: me =

WE205118584-H+) , was prepared in accordance W t hp¢tyeP2005/005559
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general nethod of exanmple 2 (procedure 1) from
(2) - 2- Acet yl am no- 3- di net hyl ani #o= but - 2-enoi ¢ acid

et hyl ester and 5- Am npo-2-chl gropyridine. 15 Exanple
15tep 4: 2-Chloro-4-[2,5-dimethyl-1-(4-tri noromethvi-phenyl}-15-imidazol-4-

[ﬂetﬁzn%eﬁ@m@yrl di n-4-yl et hynyl)-2, 5 d| met hyl -1 H-im
- r|fluoromet -pyridi ne The

~1-y] |- 6- met hyl - 4
1?%0% 6%%@}}?@0 4@%’1 agylgthynyl-p 3 (14amg. SreSpapey (Example

IBI) BELOTERNES- dr«rnteﬂlyz hes- t.%@uaﬁﬁﬁaa 1-pRh kﬂzdr}pflm%@ael(ﬁso mg, 0.49
15from2 Vet yrmdazole and l'oro

(PG ) W@F&%?h@cﬂ 311.’p§;q1 ‘HaE. 'ﬁg(l ﬁg@rqrgas evacuated and backfilled with

25k §&e§ﬂhﬁfe9t%cﬂrb%xfge}i'f€drﬁw4&ut%n5 di met hyl - |
H 'mi dazol - 1-yl | -pyrazine 25 The title conmpound, M5:

me = 310.2 (MtH+), was prepared i n_accordance wth

t $rdutione A raphenEiphotphite (&ragpt @ 1 pamols kip( triphavgrbwsrhing -
13aua§ﬁe19 Ifbc}ﬁlbﬁﬁé fnlze Q- 23 95 m&@g&rrﬁ@rﬁr@aﬂaﬁ% 8.1 mmol) and
at es

see syn hesis o er me
}6@1@@% &zl mb O. 7@@1@}91)@75;9 deplved in 4 ml dry THF. This mixture was also

evggrha% y x %/CF]?%%#]? HH @@\Féﬁﬂ)tmges 25 géﬂ@&% eﬂ_‘r&'}gﬁ"tﬂ&oluuon

zol - e title co
nme = 342 1 (MHHY), Jhas prepared in accordance Wi th
t brlutiofe A aves heated touid Gﬁnéﬁ@ﬁﬁpe 1 ps pidescdzgpwise SThe reenion mixture

w%eﬁé%i’é& @6@% Qﬁcﬁt ?rﬁ 511)191 c}ebs%ﬁﬂﬂ)'nc( 1REIOFHE .7 ml, 0.7
Exanpl e 20 WO PCT1EP2005/ 005559 - 30

zmgmlbwgs glded drop wise. The reactlon was then stirred 2 hrs at 60°C. The residue was

' BB R ALY LR i T

3@011111ne<ﬂ/|91=$99nc ewasctprerraked with mgmsm safat, thteradend evaporated.

g’%ﬁ'@ %ﬂﬁc g?éc%g?nw%%p%%%ﬁrggfogﬁﬁﬂg Bé 3131):% Eél Eﬂeptanef etlcljyl acetate

ek: h}/ﬁncemcersta&mdd Boahlide ethl 4detade mahiaclomexanEx Bhpdair@d product was

[ﬁ%mgfi hlltef()l’(ds(gt'5 510/ ’omst ﬁ‘{/‘f 3%6 3)%‘6 }fl—)l-l m dazo

I-4-y|ethyny|] - pyrldlne

Example 14
2-Chloro-4-12,5-dimethy}-1-(3-methyl-4-trifluoromethoxy-phenyl)- 1H-imidazol-4~
ylethynyl]-pyridine
The title compound, MS: m/e = 406.2 (M+H+), was prepared in accordance with the
general method of example 13 (procedure 2) from 2-Methylimidazole and 3-Methyl-4-
(trifluoromethoxy)phenylboronic acid (prepared from 4-Bromo-2-methyl-1-

triflioromethoxy
-benzene).

Example 15
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl- 1H-imidazol-1-yl]-5-methyl-pyridine

Step 1: 5-Methvyl-2-(2-methyl-imidazol-1- idine

2-Methylimidazole (2.0 g, 24 mmol) and 2-Fluoro-5-methylpyridine (541 g, 49 mmol)

were dissolved in 40 ml dimethyl formamide. Cesium carbonate (23.8 g, 73 mmol) was

added and the reaction mixture was stirred at 100°C overnight. The reaction mixture was
-poured into 100 mL water and extracted three times with ethyl acetate {150 mL each).

The combined organic extracts were dried with sodium sulfate, filtered and evaporated.



10 The title conmpound, Ms: mle = 376.3 (M-Ht+), was

prepared in accordance with the general nethod of

exanpl e 13 (procedure 2) from 2-Methyli m dazol e and
WAL 2005F5i8848uor onmet hyl ) phenyl bor oni ¢ aci d. Exanplpe12@2865/005559

2-Chl oro-4-[1-(3-chl oro-4-fl uoro-phenyl) -2, 5-di net hyl

-l Hi m dazol - 4-yl ethynyl] pyri-d°ne The t|t| e

compound, . Ms: nmle = 360.0 (M+H+), was prepa i n

ackhsrdesedeammrarndrigas Oé’é%’é‘idéils a#é@%aﬂéfc Oggx D:M& m/e = 174.1

( dyre 1) from

(2)-2- Acetyl am no- 3-di net hyl arni no- but-2-enoic acid

ethyl ester and 3-Chloro-4-fluoroaniline. 20 Exanple

2%’[ 5 2: 2-[4-{2-Chloro-pyridin-4-ylethynyl)-2,5- d1methv1-1m1dazol 1-yli-5-methyl-
oro- pyridin-4-ylethynyl)-2, 5-dinethyl -TH1m
5da&‘fé@1—1- yl]-6-nmethyl -pyridine The title conpound,

MBih B comiRand, XHER = 3985 (mmr %Qs ; bitpBka s da8¢fince with the

with the general nethod of exa rom

2- gv&eqﬂymeﬂwﬂ@émpla A8 sEepChP 68 4épmﬁﬁury|23 fipm 8iiethyl-2-(2-methyl-

ﬁﬁgéﬁgp 2tine.4- (2-Chloro-pyridin-4-ylethynyl)
-2, b5- |m§7th -1 Himdazol-1-yl] - 6-

(trifluoronmethyl)-pyridine The title conmpound, MS:
me = 377.1 (MtH+), was pre%ﬁﬁ | {x accordance with
10the 30 general nethod of exanp éé from
2 W@hlwbﬁﬁﬁ%(@z@ﬂen&pﬂn@n@aﬂeﬁnnﬂ)-z 5- dxmethyl—lH—ldeazol— -yl]-pyridine

trrTrFeF qtﬂﬁé %I %I%(?% gﬁ%%t@%ﬁ of o%%hp%irg 6?1‘:8 ﬁdﬁn)ce with the

1 I-genmaﬂaazﬂiodlbf efbmyle ét(pg(mydd.te ﬂ)j/ frioeh (78 2A®cét@ﬁﬁﬁﬂd—85£ﬁﬂlethylamino—

2005/ Q h [
e BUPY RS ea areh ab i tmiers SHEREPE R od of
15exanp| e 2 (procedure 1) from
(2)-2- Acet yl am no- 3- di net hyIE:;{m ncE Pyt 2-enoic acid
ethyl ester and 2-Methyl -
( t:f-[‘f—tﬂ@hﬂﬁﬁ-tp@ﬁw@ﬂ’ldﬂl}ﬁ@'n ﬁ%ﬁmamlyla 1 RGinA & QF}-G-methyl-4-
4 qu %elg)he |)-1, 4-di net hyl -1 B pyrazol - 3-yl et hy
etlt| e conpound, was prepared in

acm&r@t&r&@lfﬁuha Msengenshal (Meirhodwal pepBeHaah accordance with the

roced and schene 4.
20 gener. method ol% example 15 from 2-Methylimidazole and 2-Chloro-6-methyl-4-

(triffuoromethyl)-pyridine.

Example 18
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl- 1H-imidazol-1-yl]-pyrazine
25 The title compound, MS: m/e = 310.2 (M+H+), was prepared in accordance with the
general method of example 15, step 1 and example 12, step 4 from 5-Todo-2,4-dimethyl-
1H-imidazole (see synthesis of intermediates, example C) and 2-Chloropyrazine.

Example 19
30 2-Chloro-4-{1-(4-chloro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine
The tifle compound, MS: m/e = 342.1 (M+H+), was prepared in accordance with the
general method of example 13 (procedure 2) from 2-Methylimidazole and 4~
Chlorophenylboronic acid.

35 Example 20



Step 1. 1-(1-Ethoxy-vin-4-fluoro-benzene to A
sol ution of 10.0 g 4-Fl uoro-iodobenzene, 21.1 g
1-Et hoxyvinyltributyltin and 2.6 g

WQ21054k85%6% t r i phenyl phosphi ne) Pal | adi um i n 13. Opat/ER£005/005559
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Tol uene was refl uxed overnight _under an argon
at nosphere. The dark brown sol uffon was filtered over
fik%.r aj §$ concentr at ed ﬁn vaccuo, The crud
whl-6i-Fhlpmo-ddiugropkenyi-2 Scdmptird d - imidard- ndstbyyl)-
sﬁlﬁmm‘;S Step 2:
Trichl or o-4-et hoxy-4-(4-fluoro-phenyl)-but-3-e
nT12e %%cqmg Mﬁ, e —73%91 @5[+H+ was prepared in accordance with the

é/&llerag}rﬂ:‘ﬂﬁ’& yi e@;Xllr%ﬁ& @rHEgdﬁf@sz?&ﬁ (ZPZ H Bty Hrnidb-3-dimethylamino-

di ne was
fichrenpis agidteihyl éﬁﬁmn%ChW@—%@wéﬁylm was dil uted
withl5 mM of dry nmethylene chloride and stirred at
room tenperature overnight. The resulting dark brown
suspensi on was concentratedEKﬁmvhé@uo filtered over

o SR SRR e s D By

cpnmhntratlon 28 of a reddish brown oil which was

BB e g M%E%{ SR i el e e with the

Toemend haithetofaramplold (prdfdife 2))romd-Mehyleaidayolaard 3-

Sﬁkgpe nex%lp g%?ﬁ§%%gﬁﬁ?ﬁ&l-lFprrazoIe 3-car boxylic

acid ethyl ester 25 A solution of 10.15 g
[1,1,1-Trichl oro-4-ethoxy- 4- &%ﬁ ;gro-phenyl)-but-s-e
n-2-one'in 50 m of Ethanof*#8&*%4dded to dropwi se to

a2-El ool 201 -03-cRloto-Al fu@ro Wbk Mﬁfdﬂ?&l@ﬁﬂndﬂz& lethynyi]-
of 9N HC1PE?%;I?n 250 Oqﬁﬁﬁﬁéhanol he rea%tlo;pve yastl

PRE4Pe was stirred at reflex for 2 hrs. The yel | ow

SPhaHH O MBS, MYves)e 03 bapivand ) %%%Ba&@i #0ckdrdance with the
vaccug. The. residue was taken up in

MesTsTAl srrghedhplgppaple Brfféoangaﬂ)cﬁ@ﬁééédvéﬁmoﬁ dinethylamino-.
SHECLSSh-abM em;;l RetbNd3 -l RoRRd MRt er . Af ter

dryi ng over Magnesium sul fate and concentration, the
crude product (8.56 g) was purified by chronatography
over silica gel using a 2: %x%h?kﬁ%e of Heptane and

Et hyl acetate as eluant. The solfvents were evaporated

ahxﬂH?r&M@@rlﬂédimdnﬁgmm@é dimethylddi-imidazelel -yivo-wiethyl-pyridine

oy B R M6 eSO DU SBOR R s By e

- Bhefitl epetdod of example 15 from 2-Methylimidazole and 2-Chloro-6-methyl-pyridine.
5- (4- Fl uor o- phenvl ) - 4-i odo-| - et hyl -1 H pyrazol e- 3- car
boxvlic acid ethyl ester To a well strirred solution
of 2.79 g of Emanqﬂ624 '

R R A BT S B R e W 1 o

warigussideethil) fyrigiief 1 odine and 3.70 g of Cerium

nlun1n|tra The nm xtu stirred for 3 .

Soee i eomeaﬂ%% PS:B% 55 Ulals (B e PSRRI ncﬂ&@frrl?iﬁw with the
V\@éleﬁeﬁ REERG A 8t &driple l’ﬁﬁ@ﬁh%M'@ﬂ%rh&ﬁ&éz@léeanﬂ@SCH@K@% up
mﬂuoromethylpyrldme

Example 25
2-Chloro-4-[2,5-dimethyl-1-(2-methyl-4-trifluoromethoxy-phenyl)-1H-imidazol-4-
vlethynyl]-pyridine



200 m of Ethyl acetate. The organi c phase was
successively washed with 5% Sodi um bisulfite
sol ution and brine. After drying over Magnesium

WO HB¥Sand concentration, a beige solid 4. ®ETEP2005/005559
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(96% was obtained which is sufficiently pure and was
directly used in the next ste’pafl'l\/IS: me = 375.3

(M1l +). to Step 5: . .

ﬁ%ﬁ‘t—q G Yo7 EEnead i prspiianet Wi ghearariel methadgeramele 2

ydpkﬁce&ﬁtedl)&fdﬁ( KZESU&fetylaT@ma 3 dBketbRbiatdObu0f-edoi08cid ethyl ester
ﬁ%Fluo&PB %Ffjol-rrethyl-ll—l-pyrazole 3-

-4l % 80 ni of dry THE were

added dropwi se 8.13 nt of a 1.6 M solution of

n-Butyllithiumin THE nai nv\ggﬂ g the tenperature

bel ow - 70C. The solution PPed for 15 nin at

- XG0 5 A-FhoretpRdat v 4- Hﬁﬂétﬂ?l m%ye&dﬁd-ﬂ&taﬁtﬁﬁpmdme

reaction m xture was Stirred -75C a
al POTIC O QURdn B IepaTes é érr@ccpwae‘% ‘e&th rﬂée. genﬁei metétqstrté general
WS MRk edndpchbdey Et hyl acetate and brine. The
corrbl ned or ganl c ext ract s were dried with nmagnesi um

} Ethoxeviyt bAdlueresbenigned. The crude product
(}% sél@tlgﬁ oY‘@?O ?léf}_‘?lﬁbﬁﬂm%b&]%ﬁ’é'@ﬁ Q%qaﬂtméx% H Bu@?ﬁﬁ%d 26g
( Hept ane/ thy acetate X he "desi red ptod
obetzakaéainhendpiesphig) dilla dv@.tnex)ﬁ@ miggdholuenigivi refhuxed overnight

0iddlbh '&F‘gq)n%nos?&e?é 30 diang b sBuBion wal BitdreloWMt Atk aid and

5cc(n¢emmcxi o ety (The trulediapebiopin olH7 piPred 26k dirgctlyarsbdin the next
'Sre acid nmethoxynethyl-am de To a at 0C cool ed

suspensi on of 0.54 g of N, O D net hyl hydroxyl am ne

[ester in 10 25 m_ of dry I\/leth | ene chI oride

T 'shgﬁ{ @5 %ﬁnﬁﬁngf%gﬁ;ﬂn@ Flu-gpeﬁ%ﬂétlh %gb %f Pyndme was

rre ten‘perature an
c@,ﬁeé@t t)°(§3 ‘@:(5 19thefiTacholoatdtdchlsride. Be syspension Was diluted with15ml -

d? rr%t" %ﬁt@l&eo&%}y&el) ant é%rred at room temperature %Vefm%htt The resultmg dark

pyrazo car boxy
4bndwncsfusphwlowmah y:bemtnamdon Wd@umefﬁtead?er drsxinpageéeﬂm with a 9:1

0C. . The 11.904 aI m.u r QoM .-
t ERar a(tf%_?%’lg eqd st e t?te i gﬁggtl'{%)gm \r‘g@%é 5 a%tﬁg ?ﬁ’ncgﬁtf%ﬁon 28 g ofa
wasldish bk esen 00 whik® wasd-epirifidd T:tyfchnma}ogmhp oadﬂeagel using a 19:1

The pH the uegus ust
LS e R AP RS TR R b 1 0 wes
waiseatly keltlinithe nesttistepbt hyl ene chI oride and water. The
combi ned organic extracts were dried wth nagnesi um

S l A I lrt eliled 77 ,v,u (P Ph al d 170 6'_I' ' ',-q e a%doqut% ester
(Hsbhmnﬁ/oﬂtihyﬁ g @li,élldf 1&(:11’101@)}4—6&1@@-{46{&%@0@}1&11}&1@—%11%&11 -2-one in

al ng? as?ﬁ a%%l\;\%e%%%f’m l%%g %&Mﬁ:&@%}ﬁh@ﬂme and

Sﬁ e @nﬂor ON HCVEtOH in 250 ml of Ethanol. The reaction mixture was stlrred at reflux
dfoﬁét}ﬁ% emg% | 'Iﬁgmgt»\%rls 2HOWeii g:cé)‘rolfaln %E)I?CC E]I?t’ged 11)1 Vaccuo The

residue was taken up in 200 m] of Methylene chloride. The organic phase was washed

et hyI

successively with 1IN HCl solution and water. After drying over Magnesium sulfate and
concentration, the crude product (8.56 g) was purified by chromatography over silica gel
using a 2:1 mixture of Heptane and Ethyl acetate as eluant. The solvents were evaporated
and the desired compound was obtained as a yellow oil {2.79 g, 35%), which solidified on
standing, MS: m/e = 249.1 ([M+1]7). '



yl'| -ethanone To 10 ml of dry THP cooled to -65C were
added 1.35 m of a 2M solution of Sodium5
blsLtrlrrethyIsHyI)am de in THF. Then a solution of

WO 25148568 Chi or- 4-methyl pyridine in 1 m of BECYEPHES/005559
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was added dropw se naintai ning %Ee tenperature at
-70C for 30 mn. Then a soluti .50 g of

y fx = r y &

wa's a&ﬁﬂ&&uﬁé@%ﬁ@z @NET oﬂﬁ(mmo@wph@ﬂyl)m% l—mifj:g’razoie%—

theterirp r bel ow - The Iutl\(%g%s S“%fr %n

[ GOSTIRRCHes] AP L00 R ASF PRI Yoe aA lggine and 3.70 g

apfCstiirh ra&ﬁnlﬁﬂbnﬁx@itﬁtd’l Tat nIdﬂJu%e W RRfeAtfF 8h af b@’@ Phefed solution

m g:} Qﬁetl aci s added dropw se at -SOCé:ﬁlnd t he

sHrdthes MW@S RRCERASCS B Vacem e Resistig (Wap Eaken up in

armb £l bf F@61 Q¥R TBRbLrgahhepHEk XA R MBEvE gﬁﬁ%ﬁ%&@% Sodium
gc?eso The _ resi due was taken up in

qten sihne A@ﬁh@@%%%ﬁ@ﬁﬁ%ﬁﬁlf@aﬁw gRnegntration, a

bbe mmaalt@s 695Y @4 M &I WhRh 1RGNS ur FRONG S MPctly used i
sullgate %eredy and evgporat eél 15 Tehe cruﬁde prodﬁggt yrseain

( W"bs’ﬂe@f&’fﬁdﬁ/%f’ﬁ%\&’fﬂ]r fied by chromatography
on silica gel (Heptane/Ethyl acetate 4:1). The

d Sﬁs’prﬁg-(@@%&%tpﬂ@§ j_bi S REEYIAEH SyWblees-Sabb &l Qcid thyl ester

T Ter o b. wiam K68 P (IO PRS- Sbdor ppeHlolibarazole--
n}ﬂrbbﬂhy]ﬁ agidr&ﬁﬁlékte} it 802£9L BY HAZOHF %fe}éjidd@ﬂgagﬁﬁke A ﬂa@of al6M

m of g | ene chloride 'cooled to 0C
OS@nﬁﬁm p %TBUW n@?ﬁm@ﬁ@l@m&wmﬁ@wmdw 70°C The

g 5&;1}5{&{)%?@5_ %/‘Ei}?&i Rr$9 hsﬂl Lorysaf 204 33 M1 FAMAb AR was added. The
[ Beaction mwmme)ifer 3 wiret-FFIC 404 Ploveed 60 Waryup-teroom

a?&%‘%@ over a per od%{w&ﬁ%ﬁﬁb%ﬁ%ﬁ%ﬁ{%&%ﬁ&rﬁ%ﬁgﬂe combined

25rgemy estraets surd duied2wish tnagnesdon salfate. tiiterali dndiavepasitedh. The crude

B el L

d Qilémﬁedmgﬂest wan dtdifet @, a Yellbwerldd.08gd35% ), which solidified on

e ted. e uct (0.42 g, light yellow
¥1]%Bg]‘;n§ mgp?ezg #3%{22@% n the next step, M5 me =
389.1 (M+). 30 Step 9:
2+

O&lemn’&dﬁ&*{iﬁﬁdQG g of Potassiumtert-butylate and

e P SR TR o Pimbputhdronagipe gig sterin 10

nydl) of dk;erhﬁEﬁd’quloﬂl&& Witk adddd GopiviseRrsopboRd 2MRolatioh of

JHE sadded . er stirrin 1 h at
o CrimR e i eand The Sarbitr o Hidon ah i Arpomm
t loem m@&&ld)ﬂﬁﬁ €odfad 0T, Thted stﬂWh@ﬁ of\0.6h g B-WEnoro- ﬁhenyl) -1,4-

et aﬁ%%%%g% | ne pgﬂ?%%gﬁaseggger e washed wt

in 4 ml of dry Methylene chlonde was added dropwise at 0°C. The solution was allowed
to warm up to room temperature and stirred for 3h. The reaction mixture was cocled to
0°C and 20 ml of water were added dropwise. The pH of the aqueous phase was adjusted
to 7-8 with 1N Sodium hydroxide solution. The mixture was worked up with Methylene
chloride and water. The combined organic extracts were dried with magnesium sulfate,
filtered and evaporated. The crude product was purified by chromatography on silica gel
(Heptane/Ethyl acetate 7:3). The desired product was obtained as a colotless oil (0.52 g,
689%), MS: m/e = 278.0 ({M+1]+).



-34 and brine, dried over magnesiumsulfate, filtered
and evaporated. The crude product (0.28 g, yellow
oiI was purified by chromatography on silica ge
{?(%?Pé? Et hyl acetate 4:1). The desired pro@GEIEPRHS/005559
obtalned as a white solid (0.275 g, 82%, M5 me =
326.0 (M) 5 Exarrple 27 2- Chl 6ro-4-
[ 5-di fl uoronet hyl - 1- (4-fl uoro-phenyl)-2-nethyl -1 Him
dazol -4-yl ethynyl]- pyridine This conpound was
Sr\‘ﬁﬁﬁ)‘: gd(gacl:‘li-l@&ﬁip&gdhpﬁiynel-Q%K‘l@lﬂiabrcpﬁl@@ﬁ@blI,@—cﬁmethvl-lﬂ—bvrazOL}
escri be o herei nabove. Step
53i§iéﬂﬁ§¥b-pvrldln 4-yl ethynyl)-3-(4-fluoro
hem}@ mPo a mﬂi&%ﬂlﬂédﬁdj%sfﬂ ﬁeﬂel-a;iagi bak ﬁﬁh;f%tagfi solution ?f Sodium-
oro u en)r i m dazo
gﬁgpmmj ﬁ%ﬁ:( gﬂ@ @solu%or;gr%? q@%gf. (lar-4-methyl pyridine in
d|181§39bﬁ/<ﬁ§#mmﬁgs mdealdEo gk oRka8in Qhe%%eramre at 70°c for 30 min.

nd | 15 2M THE
@%5&@#@%35 1%'0 an%é fﬂr@lﬂgm -Phewly éf’c dl%lth}’# Hgﬁ pw -3~carboxylic
Di 2Rt AhbeyABimydemid: i8S fl of d%f PHWPLs)adWEas dﬁﬁ'ﬂ%ﬁa A8 10 min period

stirring was continued at - C _for 3 hrs.

réa@pﬁgﬁnm&%m@emre&f&%ﬁéa%%@wm Wd for 2h at -60°C, and

10 SGh LY RN v»%’fﬁx&%}%oe(ﬂ’c dtAreR ks 208{?}511 RRY lten@ﬁc%&t%}@ Then 06.31 mi
The conbi ned organic extracts were dried with sodi um

sutirelec 2qd peerddedshapwisapiorailetnd the solapgnavap pleivrdito warm up to

W& S, o Rk ik £&nR %A i sasid GhEATRE. qgfe@ﬂi'i%rg Wa®BorlehiréRd $8baccuo. The
(heptane”/ ethylacetate 1: desi red conpound

weissigee wirsfekierap . b aswates She arm@harge wawgshed gith saturated
?@cﬁbéﬁ@e gbl&%ﬂ'ﬁﬂd béﬁ@ H%ed gv%%n@mﬂm s[tﬂfate filtered and evaporated.

I'uor onet hyl -'1- (4-f1 uor o- -TH m dazo

15| -The gagaprordn ﬁ;w;éﬂ’uga@ellwﬁ vsempuniﬁedabbfzhmt@@apl@/ qrosilica gel

r e

ongisp AR L T Ao b VA i AR R 027 6

(ﬁ7%%hbﬁbnﬁyFéﬁé(bﬁkﬂﬂﬂﬂb were added 125 ng (0. 775

mol ) Diethylam nosulfirr trifluoride (DAST). The

mxture was stlrred at roomterrperature for 3d. The

e 8: Hox o ST Ayl ff NEeE3-1.4-dimethyl-1H-

50 SOl LPA_And, ext acted with water and nethylene
ined organic extracts were dried
VVI T lsmd Dﬁdnrys'ﬁdbthaleag ch]lohtleccxdechtmcm@weqs eddedd 34 fief

r,odugt U | ash
o iR Rt i B R L G R PP Chloro-
dqgurdﬁM@@Fﬂ)dEr{d-ﬂWﬁoqﬂﬂeﬁylMﬂL disnesh 1§ pyseebl- Dl ] ssthdntbne in 6 ml of
( 451‘57@&1:11}%&@ éhlonde Was Fadded 6&’Clov(e}v|; :Elgl):‘léd of 5 min. The yellow suspension
25 'was stirred for 2.5 h at 0°C, and the diluted with 20 ml of Methylene chloride. The

organic phase was washed with saturated bicarbonate solution and water, dried over

magnesitm sulfate, filtered and evaporated. The crude product (0.42 g, light vellow solid)
was directly used in the next step, MS: m/e = 389.1 (M+).

30  Step 9: 2-Chloro-4-[5-{4-fluoro-phenyl)-1,4-dimethyl-1 H-pyrazol-3-vlethynvll-pyridine
To 11 ml of THF cooled to 0°C were added 0.26 g of Potassium tert-butylate and 20 pl of

water.

Then a solution of 0.40 g 3-Chloro-2-(2-chloro-pyridin-4-yl)-3-]5-(4-fluoro-phenyl)-

1,4-dimethyi~-1H-pyrazol-3-yl]-propenal in 7 mi of THF was added at 0°. After stirring
35 for1hat 5°C, 10 m! of 5% Bicarbonate solution were added and the aqueous phase was

extracted twice with Ethy! acetate. The combined organic phases were washed with water



Exanpl e 28
[5 (2 Chloro pyridi n-4-yl et hynyl)-3-(4-fl uoro-phenyl)
| -3H i m dazol -4-yl] - 35 nethanol WO

W%HBB”F!@T 68 PCT/ EP2005/ 005559 -35 To a sol utBGHERA005/003559
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100 mg (0.29 mmol) 4
5-(2-Chl oro-pyridi n- 4- erthInyT% 3- (4 fl uoro-

th 34 dazol ez4-
D ¥id, SR et e B R S A A £ R Groduc
(Y g, Q’éﬂﬁfodﬂ){mﬂlmmﬂa@ @chﬂﬂhmﬁﬁgfaﬂﬂseomakctageé (Meystane/Ethyl acetate

Gt hOREdtl £ B4R AR C0F BRIk Y5 ek N dfigmle = 2260

Tﬂd+be5|due was extracted with mater and et hyl
acetate. The conbined organic extracts were dried
with sodiumsulfate, filtered and evaporated. The
crude product mas purifi edelympleash chronatography
on I|ca pt ne / ethyl acetate 1:1)
: b 4R BB Vofrracah ol Hdmiagol- - viethynyl]-
npﬁnﬁgga VS: nie = 342.1 (MrH*). 10 Exanple 29
2-Chl or o- 4-
Tbucﬁ@pnwgfwes Preptiied oreraing o thstaspere) procaluge Adeseyibed

HidrBindegRl - 4- ylethynyll-pyridine This conpound was
prepared according to the general procedure 5
detepk: hddC lethgnydt-3114-fluoro-phenyl)-2-methyl-3H-imidazole-4-

x7-3-trifluoroneth II-phen
)g%ﬂgﬁgh#%th | -1 Him dazol e-4- carboxylic add ethy
e%tcélorﬁt%w@ ﬂwﬂmhﬁnvﬁﬂon@ﬂﬂkéﬁmd@@lé %@hwlbpmdme (2.0 g,
i RP st S ) U THE apd soylsd o 0l tumdisopropylamide
aril/ PYiFi(48 mmlu?pﬁ p:mgl) oeas @d et ondethe mqﬁ@relsglrged for §2min at -70°C.
nﬁ%&t}]ﬁﬁg&ﬁﬁf 2 2%{1, ?}ﬂ:ﬂ Lv% SR8 ahd gttife;yguvgaggpélnnued at -70°C

e reactl ure was evapor
v Guhrs. dthe4@€tiol he'ﬂws deu queanabediivish edty e st solwidmydnd extracted

oJ et

awg{&g%%lﬁegﬁ%g ta}i(yi- gatcl The n’?%loed rﬁ%gar:? Bct%igjcs%%rg gﬂegl %1% Sodium
chﬂﬁ&nﬁka@@aﬁdg%qmeﬁaiﬂﬂﬁeﬂmﬁﬁhedu@amspunﬁndkiﬂméthmnﬁngmphy
stir for 4 nde n.atnpsphere. The .

aop R Uy L TR BB FBRRP B v Bbinined as 2 yellow
dmﬂﬁHQSOHEhHWGTmabnm%@dmﬁlomﬂsEicrystaIIlzed at 0C

from TBME and n-heptane. The 25 desired product was

09t.ab. oso~ orome . _ 5 28 VB imidazol-4-

: ridin.4yi) 1-f

B|o¥ h&(&;in or 0 %l— C ﬁgr%ngygdln 45 YleﬁlYH%S I% %4—ﬂuoro—
phenyl) 2-methyl- 3H-un1dazole-4~carba1dehyde in 3 ml of dry methylene chloride were
added 125 mg (0.775 mmol) Diethylaminosulfur triffuoride (DAST). The mixture was
stirred at room temperature for 3d. The reaction mixture was quenched with sat.

NaHCOs- solution and extracted with water and methylene chloride. The combined
organic extracts were dried with sodium sulfate, filtered and evaporated. The crude
product was purified by flash chromatography on silica gel (heptane / ethyl aéetat_e 1:1).
The desired compound was obtained as a light yellow solid (47 mg, 44%), MS: m/e =
362.1 (M+H".

Example 28
[5-(2-Chloro-pyridin-4-ylethynyl)-3-(4-fluoro-phenyl}-2-methyl-3H-imidazol-4-y1] -

methanol



1- (4- Met hoxy-3-trifluoromnethyl-phenyl)-2,5-dinethyl -1
H-inidazole 4-carboxylic add 30 ethyl ester (0.8 g,
nmol ) and 2-chl oro- 4- et hyl pyri dine (0. 36

3
“’OrFH?ﬂ“)wWére di ssolved in 10 nlL tol uene. ThisP §%4E3P906ﬁ 05559
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was dropped to a cold (0C mxt%re of potassium
bis(trinmethylsilyl)amde (1.17 ¢g, 5.84 mmol) in 15 nL

7 SO 9 gL S IR 0 A0 o
gp@anabtilemwﬁﬂﬁm@zolsﬂtmbﬂ@@y&eﬂmpﬁdbhm oml afwhethanol were
08 P SU805 A5 NEA T5BSERY AAR. LR i
wilt & 08GdT hﬂme\dﬁmﬁﬂﬂa&% &u%ﬁhimaﬁﬂ DREBED; sol@fon, and
SHEbBLE 290 Ll 280 o Tl SRS YR8 EYORELAL 90, Allhinc
(Mghih): eXtramswes it iftootican yulfates, fiftered pud iefdpoattbd A'he crude

e _next

PO B8 R Ge g PraionRy £7 55t b CiemigRe/siphagate 10

- Thd ddshied osrapburid wheshthihed 25 bwilitd@iidl(40 mg, 40%), MS: m/e = 342.1

| - Lm dazol -4-yl | -propenal 5 A solution of
MNBHGh| or o- pyri di n-4-yl)- 1- [ 1- (4- met hoxy-3-tri fl uor o
rret hyI phenyl ) - Exa_mple29

L i RS R o+

( gﬁlyﬁﬂg;@?ﬁmn of chl or onet hyI enedi net hyl i m ni um
chloride (0.6 g, 4.7 mmol) in_4 nL dj chl oy onet hane.
THYIS CURPOTRA WA themr@d\mor%w 9 the gsperglprrggdure 5 gescrippr
r gaeihosvenas diluted with 10 nL water and basified
vvlthlsaturated I\IaHC(IB 10 Sol utlon to H .

ayaez

\/\Mrgojglggadtn' &l@éror omet hane The or ganl c | ayers wer e
ed with water, conbined and dried over nesi um

sEﬂWb% @Ydmmwwowsnwgﬁe%&: é@rSawao})lﬁExw £), 3~
ﬁ'ﬁgfé%m[athgpé Qn&hmﬂ%.g%_eé% p% 108 Hintol Zlgi;r;'yrf Mﬁfﬂﬁ t%%nesulfonate

used wthout any f ification f
s((bkﬁ g P52gpmpl)avere stirred at 75°C in toluene (15 ml} for 4 hrs The reaction

@tllﬁ{lv?as ﬂorgt‘é gglg'ﬁéu tart l@éd 19hO d?.l)élwag gfs%ﬂlfedzm%ethyl

ynny -pyri
sgrth@acgintqiﬂtl 3 ml 78 mmol) and p—toluenesulfomc acid monohydrate (0.1 g, 0.52

L0 At bR DA e s i B M s s
pfce Fybiry uﬁd&-hddngem ytmbsphir The ditk suspeisiopwanBlbabd 491 @vaporated

g C
L i
nﬁtshr)ad prodic@agabtdired am:ihgbettbemm@ ol 1718,g, 26%),iviBrIoh/e = 343.1
Tg@ H‘Pﬁht brown reaction m xture was stirred at 0C

The reaction was extracted two tinmes with
et hyl acetate, saturated NaHCO3- Sol uti on, vvater and
btep é: 2-Thé& hbamntnymedn-drdpii|d-(éxbeth 3wefl ) 1)-2.5-

sqdi ym,spttate, o filitered and evaporated The cr ude

pT‘O’OgU'Cj{—VVHY‘MjUy—’CQRTOﬁHt ography on silica gel

( D*(Méﬂin:ej/ Stthﬂhox@mﬁhﬂq)}cﬁnﬁj -2(3-dimefhyl 00)-ithlaniie-diqaslbxylic acid

t hr%ylde% er ((‘Je g g Y g{'lrggl) 48432 oro~4—mejﬂyﬂayridine (0.36 g, 2.8 mmol) were
dissolved in 10 mL toluene. This solution was dropped to a cold (0°C) mixture of
potassivm bis(trimethylsilyl}amide (1.17 g, 5.84 mmol) in 15 mL toluene. The reaction
mixture was sirred for 90 min. at 0°C. 0.4 mL acetic acid were added and the mixture

extracted with water, saturated NalHCOs-Solution and brine. The aqueous layer were

washed with toluene (100 mL). The combined organic extracts were dried with sodium



25 (0.15 g, 19%, M5 me = 406.2 (MrH+t). Exan'ple 30
2-Chloro-4-[1-(3, 5-di fluoro-4-nmethoxy-phenyl)-2,5-dim

i m dazol -4- ylethynyl]-pyridine The t|t| e
wodh stk
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[MB: me = 373.9 (M:HH) ], was prepaFPS§HPA05/005559
accordance with the 30 genera_l36rr_et hod of exanple 29
(general procedure 5) from Ethyl 2- Hydr oxyi m no- 3-
Qﬁﬁ@é%ﬁﬂ%ﬁid( m&t $eks f\ﬁﬁora‘ted and the C"ude produn% [(0.8 3% 81%),

-Di f 1 uor o-4- net hoxyani
\Abisz MSH%%WPHTD Er0osd @@@@BQHHYEV&*QL puificgtion far-thf next step.
1- (4-nmethoxy-3-trifluoroneth oxy-phenyl) -2,
el el Bl ord- z"!‘z' amor%%e did: 44»1*) %trhy@yﬂakmeﬂ b4}iREorAethyl- phenyl)-

titl e conpound e VFHF) ], Was prepar ed

i 20-gimelhiia Hd e oyg L= 4 YH -DI9PARS aI rret hod of exanple 29
|
gggcggaf’l%% PLOSEdE. d§r§~g—§)l)Eﬁ YL (425 A5 W QR By phenyl)-

@tbyl sﬂtmm ofiﬂetth@mymwﬁol& $1é-9(mehgné 1) dichloromethane

(%g% met hroxy- %—t rl @E(g%sﬁlg o (51 %fﬁhl%gﬁ"e??’leﬂ“’d? eéh m‘ﬁ“ﬂm chloride
| (Ol izl a4 L. élcﬂlimvh:ieﬂmm Hhermeaction Thisoaretwas stired at 0°C for 1

Ct&”?ﬁéi{b%cé&%%%ﬁﬁedéﬁﬁﬁ rrrglr%%%% 1 VA, eﬁ%ﬁ?{a‘%‘%ﬁgﬁ NaHCO;5-

accor dance w ene exa
Spdutémrato pit 6c’ﬁm1aper5w)veﬁerseparﬁteﬂ>ahd %dWemWam mas 8xtracted with 100

%@@g&}%ﬂ Exﬂl org%% hagg:(% Jest ?v:ﬁseheil l::dlxth Wa}ter, Eimbmed and dried
agn%nﬁ 5ulfate The solvent was evaporated and the crude product [(09¢,

4 Chl.or o- ﬁ | eth di | i
AR By P DA BB e R My PR B RS ReDs for e ment
MEep.m e = 327.0 (M+H+), was prepared in accordance
W|th the general nethod of exanple 15 from

gSI EE/ICHHI %ZHI & A gmxv %—glﬂuolfgrgngf@(rf ﬁle!n%'-fl_,g-xd{ilglg’éh%—ﬂi—
4_11{13az[033ﬂ4€xﬂetﬁhlnﬂ)kﬁvmhne di n-4-yl et hynyl) -2, 5-di net hyl -i
%9&%&51‘1 ofgldhlorod t’?cﬁopoh Syl){d.él 4- %’rao Plou methoxy—g( %r%ﬁu%romethyl—
2p}ﬁn§rl()¥z;)5—ﬁn[1éthfg131 Hﬂﬂﬂddzubﬂ{yi]pbﬁiwhél {@93; R ninyabk) lidd8 intll THE was

At fo 25908 L e o Gt 7 bl 2 mamol i 4

n@LﬁSﬁF aiid wateb (003t &1L D1 J;angl,) 'Dh@]i’gh‘rﬁ'ﬁcbv)n rdacﬂoﬂrim@hﬁ@ms stirred at

| at 100C for 60 ction
R b b hetbution Vi Gristrd Bries s FiECeeriar spgyfd NaHOO;-
it Wi anWtiRe. 'Iﬂért%nﬂﬁﬁéﬁ‘b]%ahﬁ)éﬁt&&téﬂ@éﬁ drd E)ﬁﬂl sodinm sulfate,

w . th brine, conbjned and drjed over
ﬁltereé) and evaporated. Tﬁe crude product was puri ech I111_1'01'1‘15&0graphy on silica gel

(n~-heptane/ethyl acetate 90:10 -> 0:100) to obtained the desired product as a white solid
{0.15 g, 19%), MS: m/e = 406.2 (M+H+).

Example 30
2-Chloro-4-[1-{3,5-difluoro-4-methoxy-phenyl}-2,5-dimethyl-1H-imidazol-4-
vlethynyl]-pyridine
The title compound [MS: m/e = 373.9 (M+H+)], was prepared n accordance with the
general method of example 29 (general procedure 5) from Ethyl 2-Hydroxyimino-3-
oxobutanoate (Example C) and 3,5-Difluoro-4-methoxyaniline (Example D).

Example 31



sul fate. The sol vent was evaporated and the crude
product was purified by chromatography on silica ge
-ne/ ethyl acetate 90: 10 -> 30:70) an

‘NO&Q%Egg%gllized fron1diisopropy|ether.to obtgFﬁEﬁuPQQMEsg
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desired product as a white solj¢ (8.0 ng, 8%, M
30 me 411. 2 (MrH+). Exanple 35 2-Chloro-4- [ |-

(ﬁcﬁﬂ&@r@ 12C4‘Lﬁieﬁ{dskﬁr ﬁﬁ@&dmmeﬁl&mshénﬁ) 55diifR Jlﬂimndazol 4
Himd azo ynyl ]-Pyridi ne” WO 2005/ 118568

R@ﬁhE@ﬂb@ﬁﬁd@E%Sg -38 The title compound, Ms: me =

410 Qd Mekbdn 985:BR AL A (1 BOIDLARRRB N Aaldifdance vith the
(@perl Aethop efiticaopB-2di (memgllpamedure 3 ditor? Edyyb - ¢y payimino-3-

%5%5@%5%(13%%{1%% %F*%%@O%k T3L¢f%ﬁ1§@ﬁggéﬁmlﬂem€xmple ;).

(2 fluoro-4-trifluoromethoxy-phenyl)-2,5-di nmet hyl -

i m dazol -4- ylethynyl]-pyrigdipe title conpound
M5: mle = 410.1 (MrHt+), was pré%g?gd i n accordance

V\E{Hnlmbe@— Igéhﬁre&homei trdilimrﬁmeﬂmwpmée@yll prretienttrgd- 11-imidazol-4-
§%£%ﬁ et yl am no- 3-di net hylam no- |0
& éWE' id ethyl ester and
ZTR e Cmﬂpdu‘ﬂcf INa©rroRet M)Q/ avirHng u(aEpﬁﬁpafeﬁ itdaccordance with the

R s g SRR 5P i PRt

pbﬂﬂﬁfﬂdﬂcﬁt&(m le C) and 3- Methoxy—ti -trifluoromethoxyaniline (Example F).
2-Chl oro-4-2, 5- dlnethyl 1- (4-nmethyl -3-trifluoronethy

| - phenyl)-1Him dazol -4- ylethynyl] -pyridine;

2- Chloro 4- [2,5-di methyl - [Example 33

3-met h 4t £l t hyl- ph W
§/i'5 é‘{g‘ﬁ Ic!rp " uor lethy {;H 2, Sodim en )211H~1m{ ?anr S—ﬂuoro-pyndme

ZT@hﬂé &Ag&&ém fﬁ% I'-.%nl 0 Msr s ‘p@&ﬁaﬁ-écf FURESHIRABMvith the

- phenyl Him azoI O n ridine;
2ge§)g¢r i, 9;31 ethyhm){da)éoﬁe a%)é 3 S—dlﬂuoropyndme

trlfluoronethyl phenyl ) -2, 5-di net hyl - 1Hi m dazol -
yl et hynyl ] -pyrldlne 2- Chloro 4- |
1- (3- met hoxy- 4-tri | uor omet Mysmpledry| ) - 2, 5- di et hyl -

Dl ey e

migepldling- y| et hynyl | - pyrldlne 2-Chloro-4

13 36 - RaGRY1B B0 prRagh BN kgt i LR
vlethynyl]-pyridiné (0.08 g, 0.23 mmol) (Example 4), morpholine (0.041 g, 0.46 mmol)
and potassium carbonate (0.13 g, 0.92 mmol} in 1 mL DMSO was stirred at 100°C for 60
hrs. The reaction mixture was cooled and extracted two times with ethyl acetate and
water. The organic layers were washed with brine, combined and dried over sodium
sulfate. The solvent was evaporated and the crude product was purified by
chromatography on silica gel (n-heptane/ethyl acetate 90:10 -> 30:70) and recrystallized
from diisopropylether to obtained the desired product as a white solid (8.0 mg, 8%), MS:
m/e = 411.2 (M+H+).

Example 35
2-Chloro-4-{1-(4-fluoro-2-trifluoromethoxy-phenyl)-2,5-dimethyl-1H-imidazol-4-
vlethynyl]-pyridine '



pyridi ne; 2-Chi oro-4- |
1- (3-fluoro-5-met hyl - phenyl) - 2, 5- di net hyl - 1H i nmi dazol

WO 504}6%* Liyynyl] - pyridine; 30 BCT{ER003005559
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oro-4-[1- (3 chl or o- 5- net hoxy- phenyl ) - 2,
I -1H i m dazol - 4-yl et hynyl ] - pyrggdi ne; and 2- Chl or o- 4-

ﬂfhé %ﬂfe ceﬁtp%uﬁa rmft%/“ pien )5w6l: ﬁ%lﬂiéli i bkdofdA032 Qrith the

| -4-yl ethynyl]- pyridine. nt esl s of

errsHreaihad &8 %ﬁe@@m%esl ﬁo?oéffttﬁe%@o -3-djgpethylamino-

EXRAPI R Aicid ethyl ester and 4-Flaoro-2-trifl thoxyaniline (Example G
(2)-2- Aclzetcyl/ gn?, neg e§m| rret%?/rloam ﬁouoéﬁtnez Ojejrrtagll cnea(m d ple G).

ethyl ester In this exanple of the conpound X, R2 and
R4 are both nethyl. Nevert IS understood
that the person skilled in art vvould be able to
ﬁr@kﬂar@-‘ldtlF{éfﬂlmnﬂe‘uﬁu@m@ewxfﬂhmihzﬁdlménét1ﬁ1~mlda201~

t her than nethyl using the nethod of the
%’gﬁq‘? ﬁ%ﬁ(gl)l(lan'pl e: Step 1:4-F

I ThBititetdoypmuinAoMSt /¢ ZY1§1 i(MeTEh), Famptepyted dhiacooadapice Srith the

- 5. I d . .
SROSAEF Aol o s Tat e S TRsty R igg g dimetbylamin-
riux-@deraiclacid ethglested abL2- Rhol-Ditrifbidrpinathetpamiiee (Ek8mple H).

m, 213.5 mol) was to added drop-wi se slowy during

30 min at 5-10C (exothermc!). The reaction m xture
was stirred at 45C for 2 hEsamape 7then cooled to room

temperature. Dichlor t hane vvas adde
(i TR e SRR E T HioP %@Pm{'—g P bR g e 1 o
&@héﬁl ckdurpBt 8 Wi th anmoni um hydr oxi de and the
ure xtracted twi co
e %9&‘%&3@8 t‘lhle?"o Slierord hylpe s Higmidarol 4

gtﬁyﬁ@] mvmy;ﬁt_er dri ed over 15 magnesi um sul f at e,

\filpter ed and ev%t:g%r at ed- qu %%E%;O %&%_Pb% gg[l—umdazol—4-

(ﬁgtgyfg IP ﬁ,tugh@) and the desi red conpound was obt ai ned
t brovvn SO|Id 7..40 51% {\/Sh rr{
b{(3-methyl-5-tr uoromethy -phenyl)- 1H-imidazol-4-

()E%thfn ;,ﬂalgg;l no- 3 d| nmet hyl am no- but-2-enoic acid .
F¥1®Ptﬂe[ﬂ1§ﬂ -ty erwifuproprthabpgnyd- e dprthyl Briagigazol-4-

e?ﬁhﬁ%q] %%%‘fm and soql uh nydr'Ge (0 100, 4. 4 o))

v hbdaedd ! laf3- mdmmfeehﬁ TAr et ﬂrﬂ]eeru’b)rk5§3émethvbéHmﬁ%1dazol~4-

T phlet i o = 215, ﬁaﬁwﬁﬁﬁ‘i’rﬁidus%m "

vi ﬂhtnrt) ‘hhly(?r,ﬁndtdiéwro—mny]ﬂﬂ@%ﬂmthﬂo} timédagelx4-etlemyl] -pyridine;

2-Chloro-4-[1-(3-chloro-5-methyl-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl] -

pyzidine; |
2-Chloro-4-[1-(3-flucro-5-methyl-phenyl)-2,5-dimethyl-1H-imidazol-4 -ylethynyi

pyridine;

2-Chloro-4-[1-(3-chloro-5-methoxy-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl] -

pyridine; and '

2-Chloro-4-[1-(3-fluoro-5-methoxy-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl}-

pyridine.

Synthesis of Intermediates



Exanpl e B 25 5-10do-2,4-dinethyl -l Himdazole In
this exarrple of the compound XI X, R2 is nethyl, R4 is
and Xis chloro. Nevertheless it is

‘Nﬂﬁ %%?ﬁ%d that the person skilled in the artP@BEPH05/005559
be able to prepare other conmpoynds of fornula Xl X
wherein R2 and R4 are other tham methyl, and Xis
ot her than chl oro, using th% rretgl? used for in the
foll owi ng exanple: 30 2, 4-Di m dazol e (5.0g, 52
rmDI ) was( B%Q@ﬁ@bﬂnm@ﬁd}ﬂ;efﬁ lAsRbaniti-eh@c anid efidyl ester

R SR S e B R g e B e Gsless it

t hederavad tHad tiehcase sﬂi&lggllgthezagﬂwwmlﬂfbeiblg t&l@k@@e other compounds
solutio e extr eq t |
s WPHEEE St iy R et Rar o aa5 GR bRy LreBpgof te folowing

vaghgde:wi th Brine, dried with sodiumsulfate and
evaporg eo”-T e crude pro.

Skl h&aylgokink @Imhlg %Wm{d@m mbxpcmandeme 6 ml 2135 mmol)
desired pro uct _was obtained as a |I%ht brovvn sol

( wereguied andgoolqdso ﬁTﬁeNzNZan@hﬂ e (Bamh 836 mmol) was
10 Ehded RopiNdioioniyunands@xaRut an0at @xomediR 1N Thé feaction mixture was

conmpound was prepared from ethyl acetoacetate in

asEwedri{E e Wt ped theptcppled o Bogme feppaipiare Dichloromethane (35 ml)
R%Qé DERA an PR Bl aNS & M Se ﬂr@ﬁg-vwaﬂiefﬂéiqﬁlWS a@fusted to pH §

ganic Chem stry, Vol une 66, Nunber

( w@h@;nmqmu@(b}f%p@ deprndsthe myxirg s extraskadtivasantl 5(}1@1

Tﬁﬁh%}ﬁljn@th%ﬁm% Q)g AESexBlaCH Q\Fe%jwfléhgmmth 30 rml water, dried over
[ 'uor ophenol 1 n accordance with the ‘literature

15 r ohgnehiue safatgiiteredtandamaparated Heg grnde Bmusi Wwasdrwidied by column

I o e——

cijgwdum@did (5etg, %0 S| m/ere 469 2AAMEE L t h pat ent WO
2004007444 Exanpl e F 20

S SABUNAYS Akl blHOROR AR 9 -cddje Lk te%_ﬁ;l ester
onpound camn be prepar ed ['h_accor dan ent WO
963[34912@&1@@;1@-@}1{32)-;7]1@116] -2-methyl-4H-oxazol-5-one (7.4 g, 44.0 mmol)
20 was dissolved in ethanol (50 ml) and sodium hydride (0.10g, 4.4 mmol) was added at
room temperature. The dark solution was refluxed for 1h. The solvent was evaporated
anéd:-the crude product [MS: m/e = 215.5 (M+H+)] was used without any further

purification for the next step.

Example B
25 5-Iodo-2,4-dimethyl-1H-imidazole

In this example of the compound XIX, R? is methyl, R* is methyl, and X is chloro.
Nevertheless it is understood that the person skilled in the art would be able to prepare
other compounds of formula XIX, wherein R” and R* are other than methyl, and X is
other than chloro, using the method used for in the following example: ’
30 2,4-Dimethylimidazole (5.0g, 52 mmol) was suspended in 100 ml Acetonitrile and N-
lodosuccinimide (14.0g, 62.4 mmol) was added. The reaction mixture was stirred at
reflux for 16 hours, then evaporated and decolorized with sat NatISOs solution. Water
was edded and extracted two times with 100 ml ethyl acetate. The organic layers were
washed with Brine, dried with sodium sulfate and evaporated. The crude product was



25
Woi2e

10

5

20

25

30

4-Fl uoro-2-trifluoromethoxyani bne The title conpound

can be prepared in accordance wth patent EP 318704.
Exanpl e H 2-Fluoro-4-trifluoronethoxyaniline The
158188%pound can be prepared in accordance RCTAEP2005/005559
patent EP 318704. 30 Preparatigg of the

phar maceuti cal conpositions: %r"rpl e | Tablets of

the .fol] owi n 0 sition ar duced in a .
B POTPARRTRRY o e 2ot R GRS S Y rsghepor 1) The desired
PEiG 20056 H 658 a Hgit bAowh weid (3di0edien), MBOGn/e = 223.0 (M+H™).
Powdered. |lactose 95 White corn starch 35

Pol yvi nyl pyrrol i done 8 5 NaEcarb xymet hyl starch 10
Magnesi um stearate 2 Tabletxﬁﬁgg% 250 Exanple |

10 Tabl ets of the Eiblyl DHydgoxydaiiess-bikohutaneatpr oduced

in a conventional manner: ng/Tablet Active

i ngredi ent 200, Powdered.. | actaose 100 White corn
tnl'gia gﬂe Gg,mfgu%WﬁP’ﬁ’%rﬁg I‘qug} & tpgcetqlg in accordance with the

C B RARYIREAN S LAREBBIndSh, SMAGARk LN FEIBBNALE The g&ﬁﬁmﬁcofganic

wei ght 400 20 Exanple LIl Capsules of the fo
c SREBATTER SRluERE G Nk d 2. HHPCdps (AL Act i ve
i ngredi ent 50

| ow ng

Example D
3,5-Difluoro-4-methoxyaniline

The title compound was prepared from 2,6-difluorophenol in accordance with the
literature reference of Qiu, Stevenson, O’Beirne and Silverman, ]. Med. Chem. 1999, 42,
329-332.
Example E
4-Methoxy-3-trifluioromethoxyaniline
The title compound can be prepared in accordance with patent WO 2004007444,

Example F
, 3-Methoxy-4-trifiuoromethoxyaniline
The title compound can be prepared in accordance with patent WO 9613492,

Example G
4-Fluero-2-triftuoromethoxyaniline
The title compound can be prepared in accordance with patent EP 318704,

Example H
2-Fluoro-4-trifluoromethoxyaniline

The title compound can be prepared in accordance with patent EP 318704.

Preparation of the pharmaceutical compositions:

Example I

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

mg/Tablet



Crystalline. lactose 60 25 Mcrocrystalline cellul ose
34 Talc 5 Magnesiumstearate 1 Capsule fill weight
X 30 _The active ingredient having a suitable

‘WéggPﬁgﬁgssize, the crystalline | actose and t hBCI/EP26¢5/005559
m crocrystalline cellul ose are_%gqngeneously m xed
wi th one another, sieved and thereafter talc and

%§5gg1%5 arate are adm xed. The final_m’xture_ié00
fiTred Pito hard gel ati ne capsul es of suitable size.
220@8e2006ct&R20505559 I nternational Patent Appl. No. 95
Pgﬁ&éﬁ%pog/p 5559 Case 22719 WD -42- Cainms 1. A 35
compoun of The general formula RNAN R3/E/ (1) O
WhelyeinglpyrrelidéneA or E is N and the other is C R is8
hal oggn _or 0;;, R is C -C6alkyl; R3 is aryl or

> thé$Bé¥VP?%&ﬁ%6 are optionally substituted by. one,l0
t Magaesitihiseerasaibst i tuents, selected fromthe group 2
c i Sti. of hal ogen, CI-C6 alkyl, Cl-C6 al koxy,
cggﬁﬁéw . Cl-C6 hacoal kyl, G - Chal oal koxy, cyano2
NR R' or by 1-norpholinyl, or by 1-pyrrolidinyl,
optionally substituted by ( 0 , or by
pi peridinyl, optionally substi by (CH2)o, 10R, or
by 1, 1-di oxo-thionorpholinyl or by piperazinyl,

10 Opt i onglablytsSifipisd folloivRg Bynrekitich aad Kplin€dd in a conventional manner:
(CH2) o, rcycl oal kyl , wherein the heteroaryl is an
aromatic 5- or 6-nmenbered ring containing one or nor
het er oat ons sel ected from nitrogen, oxygen, or mg/lablet

SWchiw ingRdiemit hydr ogen, Cl-C6 al kyl or 200
(AL ExEL 0o T "
White corn starch 64
15 Polyvinylpyrrolidone 12
Na carboxymethylstarch 20
Magnesium stearate 4
Tablet weight 400

20 _ Example ITT

Capsules of the following composition are produced:

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

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

microcrystalline cellulose are homogeneously mixed with one another, sieved and
thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard

gelatine capsules of suitable size.



R, R' are independently from each other hydrogen,
! G -C6 al kyl, (CH2)o,i-cycloal kyl or (CH2)nOR,
24-03-2006  nislor2; R4 is CHF2, CF3, or C(OH CH2R5 Werein R5 EP0505559
. is hydrogen, OH, G -C6-al kyl or C3-Ci 2- cycloal kyl;

as well as to pharmaceutically acceptable salts

thereof. ET/VB/IG 20.03. 2006 AVENDED SHEET

24-93- 2006 EP0505559 International Patent Appl. No.

Internall6d] BRREORHPIO N2 SBC Car00826085590 - 43- 2. The conpoynd. 29719 wo

of claim1, wherein the conmpound is of formula | a:
R RR3~NR4 (la) wherein g, R2, R3 and R4 are as
defined in claim1l as well as to pharmaceutically
acceptable salts thereof. The conpound of clairm
1, wherein the conpound is?l_%gﬁforrml alb: 2R IINN
R3 R4 (IDb). V\,htﬁrein R, R2, R3 and R4 are as defined
b A epmpAad ok feenerd omylnar maceut i cal Iy acceptabl e
salts thereof. 4. A conpound according to any one of
claim2 or 3, wherein R is haloggn; R2 is nmethyl or
i -propyl; R3 i{:s sel ected from phepyl, pyridinyl,
pyrazi nyl , pyrh*r)\el—i yl or pyri \nyl which may be
substituted by oh€ p fluor@ Cl-C6
al kyl, G -C6 alk cyano, X hal oal kyl, C, -C6
hal oal koxy ochycI oalkyl; and R4 is CHF2; CH2R5
wherein Rs is hydro@en, OH or Ct-C6-al kyl;

Jomi

wherein

one of A or E is N and the other is G;
R' ‘is halogen or cyano;
R*  is C-Csalkyl;
R’ is aryl or heteroaryl, which are optionally substituted by:
one, two or three substituents, selected from the group consisting of halogen, C;-Cg
alkyl, C;-Cgalkaxy, cycloalkyl, C;-Cshaloalkyl, Ci-Cshaloalkoxy, cyano, NR'R” or by
1-morpholinyl, or by ‘
1-pyrrolidinyl, optionally substituted by (CHy)g,1OR, or by
piperidinyl, optionally substituted by (CHz)e,,OR, or by
1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by C;-Cs alkyl or (CHg)g,~cycloalkyl,
wherein the heteroaryl is an aromatic 5- or 6-membered ring containing one or more
_ heteroatoms selected from nitrogen, oxygen, or sulfur;
R is hydrogen, C;-Cgalkyl or (CH3)o,1-cycloalkyl;
R, R” a:erindependently from each other hydrogen, Ci-Csalkyl, (CH3)q,1-cycloalkyl or
(CH2),0R;
nislor2; _
R*  is CHF,, CFs, or C(O)H, CH,R® wherein R’ is hydrogen, OH, C;-Cg-alkyl or C5-Cjp-
cycloalkyl; ‘
as well as t6 pharmaceutically acceptable salts thereof.
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as wel | "as pharmaceutically acceptable salts thereof.
5. A conpound of forrmula la in accordance with claim
24-03-2006 2, wherein R3 is unsubstituted or substituted - EPQ0505559
het eroaryl, and wherein the substituents are sel ected
fromchloro, fluoro, CF3, and Cd-C6 alkyl. 6. A
conpound of fornmula la in accordance with claim5
which is selected fromthe gr oup consisting of _
InternEle ET 24-03-2006
%P%ngggg%%ntﬁ%%{gﬁ ona Appl . No. Case 22719 WO
PCT/ EP2005/ 005559 Case 22719 V\D 44- 2- ' ' '
[ 4-(2-Chl oro- pyr|d|n4ylet'h)%nyl) 25d|rrethyl IHim

tidine; 0- 5-
£ 20s charpbala S R LiBen Bl Sinpo o oﬁf
Him dazol - | -yl] -pyridine; . 2-
[4-(2-Chl oro-pyri Iethynyl) 2
Himdazol- | -yl] =
trifluoronethyl-pyri
[4-(2-Ch|oro-pyrié? -
dazol -1 -yl J -pyrazine;
[gf(ZZC?Ioro pyri di n-4- et%ynyl) 2,5-dinmethyl -1 Him

whereihd? 0R, R? yhd R* fe BRadRAd BY Hhith D85 wi

thereo["" (2-Chl oro-pyridin-4-yl et hynyl ?ﬁaft%p%?rrnneacﬁut]{cal}yl—fa?ﬁtable salts
dazol -i-yi] -6-(trifluoronethyl)- pyridine; and 3-
[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dinmethyl-IHim
‘HaZbt comphind-&f chirdy wheryini the aempdundAs 60BRAURTYOf
formula I'a in accordance with claim2, wherein R3 is
aryl , substltutedgby one or nore chl ro fluoro,
CF3, G - Ceal kyl, IIﬁﬁaﬂkoxy, CF3 1- nor phol i nyl .
8. A conpound of fo ce wth claim
7 which is sel ected onsi sti ng of
2-Chloro-4- [ | oJ o- E?enyl) , b-di met hyl -
H i m dazol - 4- erthynyI]R p )dlne 2-Chl oro-4-]

WheremtRl(}]@I ;’ﬁj' i or o gpgm\é 211 c%alm Tas Wﬂ‘illggl;o P I_apnlzrgcl:e?lgia?lly acce%/:;:able salts

thereof2- Chl or o- 4- [I-(3 5-di f | uor o- phenyl ) - 2, 5- di net hyl -
H i mi.dazol - 4-yl et hynyl ] - pyri di ne; 2-Chloro-4-]

| - I | -1 Himdazol
y 14 @;&o%{pﬁ%dﬁc]zoﬂgﬁglm angﬁﬁggf%%% P8 u;ﬁzl% ' m daz
ihalogep) yor o- 3- net hyl - phenyl) - 2, 5- d| met hyl - | H-i m dazol

R? 1314;\?&1&1&;&15@3@}}[” pyridine; 2-Chloro-4-(2,5-dinethyl-|
H- th | di
R? %%Eﬁliegﬁgngghepﬂllén)(rgﬁ%ﬁ %ﬂ)ﬁ@%ny 1'211 :j%)’p;igz?nyl which may be
_ salﬂ;nb.tteﬂ byptiieydr-mare khlond, daioed, C-GhaB DN, ko EflbI€;-Cs haloalkyl,

‘?’F&B’?"o‘l AedaM henyl ) - 2, 5- di met hyl - |

d| rret hyI I

L di met hyl - 1Hi ni

R* R G40R] whersin & s ydrpaepy ©FHm@: Cs-alky@h| or 0- 4- [
as well gl;ﬁné}ﬁrﬁg{??f}émggg@p%tpe ~saandi.get hy! -1 H-imi dazol - 4-yl eth

3. A compound of formula Ia in accordance with claim 2, wherein R? is unsubstituted or

substituted heteroaryl, and wherein the substituents are selected from chloro, fluoro, CFs, and
C1-Cgalkyl.

6. A compound of formula Iz in accordance with claim 5 which is selecte& from the group
consisting of:
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2-Chloro-4-[2,5-dinethyl-l-(4-trifluoronethoxy- phenyl

)-1Hi m dazol - 4-yl et hynyl ) - pyri di ne;
24-03-2006 2-Chloro-4-[2,5-di nethyl -1-(3-trifl uoronet hoxy-phenyl EF0505559

)-1H i m dazol - 4-yl et hynyl ] - pyri di ne; 2-Chl or o- 4-

[2,5-dinethyl-|-(4-trifluoronethyl-phenyl)-1Him dazo

| -4-ylethynyl] -pyridine; 2-Chloro-4-

[2,5-dinethyl-1-(3-methyl-4-trifluoromethoxy-phenyl) -
hﬁmnbﬁnhﬂ? i ne; 2-Chloro-4-]

1- (4- c%?%% ﬁghlgé}%m[gwé%ﬂ@%ﬁw TH-i ni dazol - 4- yI e#y 22719 WO
nyl]-pyridine; 2-Chloro-4- Jﬁ
1- (3-chl or 0- 2- f | uor o- phenyl y=2, 5- di net hyl -

2- [4-(&"(5}5]2)13)31?6} dﬁn |4y)11&g§%’§5¥&% dug%%:lxﬂ ﬁe ‘{ﬂ%@lr?];l ‘8 rSC-Jmithyl -pyridine;

2- Chl@llﬂr 74 "&%@iﬂm ~pytidinhdyletyngl)+3, ﬁﬂméthylgydﬂﬁ/dgﬁs% -yll-pyridine;
T D e R e Sosstal s

mﬂ“%‘?‘?ﬁ@YWﬂdA%%
~[4- (2.@1:(5;@: n{ yE ea? P hos, 9-dﬂn&h-l?{of}? r@%gw l)_yﬁ Pymdl met hyl
2'[4 eRe f[- Sietmty by it Hisimidszal-yl] £t ochgpgrdiing

2- [4~(25€;1ﬂ)d"rerp§dri)hrﬂ=klry1eﬂi)d1§ﬂl)cﬂ Sﬂlzﬁétﬁﬁhbl'ﬂ-ﬂn]dazolgyﬁ Xl (®ffvoromethyl)-

L oro-4-[5-difl uoronethyl -
Pyndig %:h Iuoro phenyl ) - 2- et hyl - 1H-| m dazol - 4 yl et hynyl ] -

3-[4- (Wﬂiﬂ@ndm-t& -ylethynyl)-2,5-dimethyl-1H-imidazol-1 ~ ]-5-flucro-pyri
- [5-(2-Chl oro-pyridin-4-ylethynyl)-3-(4- f uoro phenyTb)]J

A PRt kb PRABA osfaf ) R b
one orynoTgicalgre (fluerg CEp iyrydafky S%ﬂaﬂqoﬁﬂ ,CEOOn [ enorpholinyl.
1-(3,5-difluoro-4- rrethoxy phenyl)-2,5-di nethyl -1 Him

&l Azimpbupl effbyﬂﬁ)dla]lam Botot BnBSwitR M P iRk il scl
Conslsl#:égf_ nmet hoxy-3-trifl uor omet hoxy- phenyl) - ZISSe(TCtEdei?Hf the group
i dazol -4- ylethynyl ] -pyridine; 2-Chloro-4-]

2-Chloro-{43f1 rigt hmry-phetyl)-2Seutimethpt- ﬂ]H)(i;?h1ﬂirﬁll¥1y)ethynyl] yrldme,

5 ]
2. g Y
Ch]org 4 [fldﬂzrﬁegﬂﬁ%hﬁ' Ogﬁéngi)%?lﬁne hyl II-F h@'}‘%@%/ & %ﬁ%‘LH?Y%PHWm?:
2- Chlqwéa[éoqsﬁrdlﬁuwo-ﬂwﬁl @s%dpm@hgu I]H-lmmiapﬂél-ylethynﬂ pyridine;
2- cmozoﬁhﬂl omfer-z methl ph 2,5-dimethyl-1 Thi -
SO eI Ca A S

orp-drkl 4> orer ny ﬁyqn}' n@#ﬂ%ﬂ@}dﬁ{n’nﬂ -pyridine;
2- c:hloa;o(zxe(zfsmmfeﬂzmt;r tdmum%ﬁiamzw yIot9RN)-byridire; di met hy! - |

s 9328 or LS Py DY e

2-Chlofb-4T oro—4—me yE-phenyl)-2,5-dimethyl-YH-imidazol-4-ylethynyl]-pyridine;
2~Chloro—4—[1—(3—ﬂuoro-4-methoxy—phenyl)—2,5-d1methyl 1H-imidazol-4-ylethynyl]-pyridine;
2-Chloro-4-{1 —(4—methoxy—phenyl)-z,5~di1nethyl-IH—ifnidazol-4-y1ethynyl] -pyridine;
2-Chloro-4-{2, S—dimethyl~1—(4-triﬂuoromethoxy-phenyl)—‘1H-imidazol—it—ylethynyl]-pyridine;
2-Chloro-4-[2, S-dimethyl—1-(3-triﬂuoromethoxy~pheny1)-1H—imidazol-4-ylethyny1]-pyridine;
2-Chloro-4-[2, S-dimethyl—1-(4-triﬂu0romethyl—phenyl)-1H—i1rﬁdazol-—4—ylethynyl] -pyridine;
2-Chloro-4-[2, 5-dimethy1—1—(3—methyl-4-triﬂu0romethoxy—pheny1)-IH-imidazol—4—y13thynyl]-
pyridine;
2-Chloro-4-[1-(4-chloro-phenyl)-2,5-dimethyl-1 H-imidazol-4-ylethynyl]-pyridine;
2-Chloro-4- [1~(3~chloro~2-ﬂuoro—pheny1)Q,S—dimethyl— 1H-imidazol-4-ylethynyl]-pyridine;
2-Chiloro-4-{2,5-dimethyl-1-(3-trifluoromethyl-phenyl)- 1H-imidazol-4-ylethynyl]-pyridine;
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2- ChI or o- 4-
; ' [2,5-dinmethyl-1-(4-methyl-3-trifluoronethyl-phenyl)-I
24-03-2006 H-i mi dazol - 4-yl et hynyl ] - pyri di ne: EP0505559
2-Chloro-4-[2,5-dinmethyl -1-(3-nmethyl-4-trifluoronethy
| - phenyl ) - 1H i m dazol -4-yl ethynyl] - pyridine;
~2-Chloro-4- [ 2,5-dinmethyl- |
-(3-methyl -5-trifluoronethyl -phenyl) -1
InternationalrR atket dlpph -Nd. @COTYER2005/0055$9 di ne; 2- Chl or o- 4- [Case 22719 WO
1- (3-nmet hoxy-5-trifluoronethyl-phenyl)-2,5-dinethyl -
H i mi dazol - 4-yl ethynyl] - g¥ci di ne; 2-Chl oro-4-
[1-(3-metho)cy-4-trifluoronethyl-phenyl) -2, 5-di net hyl
2-Chlor634t%;"§3 -HiAgR-4 %ubt@phm 2,5-quykeitgi- mﬁ-mﬁéﬁ@l-@ﬂwﬁrr{yn -pyridine;

2 Chloré{tlh s %(Ilolg-?% éneetl%g %ﬂ%{;oégzhnﬁoxy BenHI} fﬁ-lmu?azof' 4 %iethynyl]
pyridinet- (3- chl or o- 5- met hyl - pheny!| 3 2, d| met hyl - 1Hi mi dazol

T, 2
2-Chloray i lor o Be EhERGksR B SR B e “ﬁ%ﬂ- |

pyndmaAppl "No. PCT/ EP2005/ 005559 Case 22719 WO -46
Chl ' ]
[5-(2- Cﬁ[ot‘%—_p?f}‘rl -[YE'&H%‘[YR Z] 4’ﬂlelcr’1r0| hefy]g -2- (_jx'ﬂevtlzlly}‘I SF idazol-4- C?rl]z-methanol _

RS
2- Chloﬂo-44wl(*emyhim¢yr3—wﬂuodommyl- phatyl)o. &dameiﬂl lrlH -imidazol- 4-ylethynyl]-
( 3-chl or o- 5- net hoxy- phenyl ) - 2, 5- di net hyl -

pyridingy iz of - 4- yl et hynyI i -p i di ne;. _and. 2- ChI or Q- 4-
2-Chloroh4-{ B<{3,5difhwerb-4vmte 3//-2 e ingidazol- 4-ylethynyl]-

i H i m dazol - 4-yl et hynyl ] pyr| di ne. 9 A compound of
PYROSBor mula Ib in accordance with claim % \A{j&fﬁo n
2-Chlonehé{ Bi(#rnRghéxy-atsiflucromgthery el -By-metiyi- hpppidazol-4-

e10. A conpound of fornul a I b in accordance
Ylethynl(}ml] #’%{&Pal m 9, whi ch IS

2- Chloxfd-%kd31sn@h9xyy4@ P % %}srhyglﬁ -pifgrRlit
YlethYnJg%J Imrgy ne 11. A pr ocess for pr eparing a conpound

ormula | a accordi im 2 S )
e L e F L
morphgingS/ R4 with a conpound of fornula III
2-Chloro-4-[1- (4—ﬂuoro—2 -trifluoromethoxy-phenyl)-2,5-dimethyl-1H- 1rmdazol 4-ylethynyl}-
pyridine;
2-Chloro-4-{1-(2-fluoro-4-triffuoromethoxy-phenyl)-2,5- dimethyl-1H-imidazol-4-ylethynyl}-
pyridine;
2-Chloro-4-[2,5-dimethyl-1-(4~ methy1-3 tr1ﬂuoromeﬁ1yl-phenyl) 1H-imidazol-4-ylethynyl}-
pyridine;
2-Chloro-4-[2,5-dimethyl-1- (3~methy1—4—tnﬂuoromethyl-phenyl) 1H imidazol-4-ylethynyl]-
pyridine;
2-Chloro-4-[2,5-dimethyl- 1-(3-methyl-5-trifluoromethyl-phenyl) - 1H-imidazol-4-ylethynyl}-
pyridine; ' '
2-Chloro-4-[1 ~(3—methoxy—S—triﬂuoromethyl-phenyl)-2,5—dimethyl-lH-imidazol-ti-ylethynyl] -
pyridine;
9-Chloro-4-[1-(3-methoxy-4-trifluoromethyl-phenyl)-2,5-dimethyl- 1H—imidazol~4—yl¢thyny1] -
pyridine;
2-Chloro-4-{1-(3,5-dichloro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine;
2-Chloro-4-[1-(3-chloro-5-methyl-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl]-pyridine;
ET/VB/IG 20.03.2006
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_ \' N(Il'l) X 16 in order to obtain the conpound of
24@3-2006- formula la; wherein R, R2, R3 and R4 are as defi ned
: inclaiml and X is halogen, and if desired, EPO505559
- converting the conpounds obtained into
pharmaceutically acceptable acid addition salts. 12.
A process for preparing a conpound of formula la as
defined in claim2, which process conprises reacting
Internzgiopairfstent hppl. No POI/BP2095RE5599 r X (1V)  R3~N R4 C
ET/ VB/ | G 20. 03. 2006 AVENDED SHEET 24- 03- 2006 ase 22719 WO
EP0O505559 International Paygnt Appl. No. '
5 CHI PCT/[EPZOOS/ 005559 Case 22719 WO -47 with a compound
-Chlooé-4f [ F (3uftwor¥-NmfeMvl-phéh T3 btai.n.the compound
2—(3111085- f [?][@ylhﬁ | asa M[)e)'r gi n Ygtﬂggéﬁ]_gt&gpgﬁc} e lr'é'YgghYnYu'P}’l‘lde;
&fTned TRPOr SO gmbenyil 25 imgthyl- 1Hnunidszolasiléthphyl]-pyridines
and converting the conpounds obtained into ’
acceptahl e acid addition salts. 13.

} 1araceyt i cal | . 10
2 Chlog\nﬁ_“gr[gg(é?;uofr%? #gl,gﬁw PR ewiBel- Bi-ifddazol- ¢ ylethyasl]-pyridine,
defined in claim2, which process conprises reacting
e compound obformoluth imadcorddn® witiRiNo3 ,(wllﬁéfein%ﬂet%ﬁlﬁ is aryl
O ¥

substin@edBPEACo0k of La VI R4-X (VI) in order to obtain
t he conpound e‘(;%m#or mula la; wherein R, R2, R3 and R4

187€.2s defijned in claim1 and Xis hal ogen, and if

) GlsotRependhienmrla b mseordompodtidainta, sibiicls btHloro-4.[5-(o
uoro- heablk i C jtion salts. 14.
R arocees Tor by apar ey e e O 1 |

A process for preparing formula I b as
fined in claim3, which cess
106 ﬂ)ﬂaggs kd} preparing a’compound Bg fgrmula Ia according to claim 2, which process
comprises reacting a compound of formula II B

Rz\(/N —
\ / ()
Rg/ R

1

with a compound of formula III

R

| SN

x ==

in order to obtain the compound of formula Ia;

R ! ' . .
wherein R!, R?, R® and R* are as defined in claim 1 and X is halogen, and if desired, converting
the compounds obtained into pharmaceutically acceptable acid addition salts, |

12. A process for preparing a compound of formula Ia as defined in caim 2, which process
comprises reacting a compound of formula IV |

ET/VB/IG 20.03.2006
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24-03-2006

conprises reacting a conpound of fornula XXVI Rz XXVI
NN RENG R O with a conmpound of formula XXVI

ETI VB/ I G 20. 03. 2006 AMENDED SHEET -48- in order to EP0505559
obtain a conmpound of forrmula XXVIII RZ NN R3 _
XXVITI R4 O1X and convert the conpound of fornula
XXVI1l into the conmpound of formula I b by first
addi n chIoronet%ylene di met hyl i m di um chl oride to
mtemaqﬂaﬁﬁagef&e‘\ﬂ@bm PEIT/EBZGANQDSEE X RZ X NN R3 N ' Base 22719 WO

RA A I'"X XXIX followed by treatnment with potassium
. tert-butylate to obtain th&7onpound of fornula Ib,
“wherein Rl, R2, R3 and R4 are as defined in claiml1,
with 2 comgoinid deformelt,V converting the conpounds obt ai ned
into pharmaceutically acceptabl e acid addition salts.
1.5. A nedi canent contalnlng ne or nore conpounds as
claimed in any one of cl I "to 10 and
pharmaceutical |y aeee §C|p|?gﬁs for the
treatnent and preventi on\ pE@ URS * 'recept or nedi at ed
di sorders. 16. A nedi canent according to claim 15 for
in ordertth 6btairethiets oaﬂ@optroemamtxhon of acute and/or -chronic

Hlo dIS ers, Jn par |cuI r anxiety, or for
wherein d P ROGER: 91557 it ia cldin g i et andiif et emverting
‘the compgaidsobtdihedeintapiimaacdaiticilhi dcbdea bl asd 84 dig6 4 h1ar

di sease i nduced, urinary |ncont|nence obesity,

o L s L SRR B BEPR SERES i proces

COHmwwph@mmn@@umﬂwmubﬁOéﬁcaptnhle salt for use in the
treatment or prevention of diseases. B!

with a compound of formula VI
in order to obtain the compound of formula Ia;

wherein R, R%, R’ and R4 are as defined in claim 1 and X is halogen, and if desired, converting -
the compounds obtained into pharmaceutically acceptable acid addition salts.

14. A process for preparing a compound of formula Ib as defined in claim 3, which process

comprises reacting a compound of formula XXVI

with a compound of formula XXVII

- ET/VB/G 20.03.2006
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18. The use of a conpound in accordance with any one
of clains I to 10 as well as its pharmaceutically
acceptable salt for the manufacture of medi canents
for the treatnent and prevention of acute and/or
chroni c neurol ogi cal disorders, cognitive disorders,
menory deficits, acute and chronic pain, epilepsy,
schi zophreni a, anxiety, acthe, traumatic or chronic
degenerative processes of the nervous system

in order A4 alteinrshpodidedenuls NV denentia, Huntington's
chorea, ALS, nultiple sclerosis, denentia caused by
Al DS, eye injuRﬁgs, reti nopat hy, idiopathic -49-
par ki nsoni sm pamk+soni sm caused by nedi canment s,
nuscl e spasms, cpnvdl sions, mgraine, urinary
i nconti nence,g? ni cotvime addi ction
psychoses, opiate di iety, vomting,
dyski nesi a, depres’i on: - ed brain function
caused by bypass operations, transplants, poor

bl _ood
and con¥gipibe pompoundeof fprapwa XY THanto t epmnpund phiormpla dgby first adding
chloromlftyth} Gmet Y1 CRUSAto Mo PEOARARRE R BRI
- whet her drug or disea§§ i nduced, obesity, Fragile-X
or Autism 19. TR® usé according to claim18 for the
manuf acture of a ndlcanefits for the treatment and
prevention of ag h [ %eurologica
di seases, in particylar]anxiety|] or for the treatmnment
of chronic and acut & paCh, Mction _against |iver
damage, failure whether drug or dise i nduced,

followed bl BR&hehNGRNpSAKALE terORRPbe Yo obtaRGhd SsmboRhd H8fok®ia 1b,

wherein R', R?, R and R* are as defined in claim 1, and if desired, converting the compounds

obtained into pharmaceutically acceptable acid addition salts.

15. A medicament containing one or more compounds as claimed in any one of claims |
to 10 and pharmaceutically acceptable excipients for the treatment and prevention of mGIuRS

receptor mediated disorders.

16. A medicament according to claim 15 for the treatment and prevention of acute and/or
chronic neurological disorders, in particular anxiety, or for the treatment of chronic and acute
pain, protection against liver damage or failure whether drug or disease induced, urinary

incontinence, obesity, Fragile-X or Autism.

17. A compound in accordance with any one of claims 1 to 10 as well as its

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

18. The use of a compound in accordance with any one of claims 1 to 10 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment and
prevention of acute and/or chronic neurological disorders, cognitive disorders, memory deficits,
acute and chronic pain, epilepsy, schizophrenia, anxiety, acute, traumatic or chronic degenerative
processes of the nervous system, Alzheimer’s disease, senile dementia, Huntington’s chorea,

ALS, multiple sclerosis, dementia caused by AIDS, eye injuries, retinopathy, idiopathic



-49 .

parkinsonism, parkinsonism caused by medicaments, muscle spasms, convulsions, migraine,
urinary incontinence, ethanol addiction, nicotine addiction, psychoses, opiate addiction, anxiety,
vomiting, dyskinesia, depression, restricted brain function caused by bypass operations,
transplants, poor blood supply to the brain, spinal cord injuries, head injuries, hypoxia caused by
pregnancy, cardiac arrest and hypoglycemia, liver damage, failure whether drug or disease

mnduced, obesity, Fragile-X or Autism.

19. The use according to claim 18 for the manufacture of a medicaments for the treatment and
prevention of acute an/or chronic neurological diseases, in particular anxiety, or for the treatment
of chronic and acute pain, protection against liver damage, failure whether drug or disease

induced, urinary incontinence, obesity, Fragile-X or Autism.



