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WD 2004/ 111040 PCT/ EP2004/ 006111 -1 HETEROARYL -
SUBSTI TUTED | MDAZOLE DERI VATI VES AS GLUTAMATE

WORBOERTIOR ANTAGONI STS The present invention rePEl/#B2000006111

i m dazol e derivatives of the general formula Z R N N
R3/ R4 wherein Rl signifies %alogen, | ower al kyl,

| oner al koxy, CF3, CF2H, OCF3, OCF2H, or cyano; ‘5 R2
signifies |lower alkyl; R3 signifies heteroaryl, which

is Optﬁﬁ%ﬁé&l@hsy%ér}w& *?c)ﬁnﬁ%m bMBvRETJr ee

substituents, selecte romthe group consisting of
hal ogen, | of®eCLAFRNATE RESFETERIRYRCONIGTRr
al kyl - hal ogen, cyano, |ower al koxy, NR R' or by
1-norpholinyl, or by 10 1-pyrrolidinyl, optionally
substituted by (CH2)0,10R or by piperidinyl,
Thptiremat ihyersiohs tlates tetnidyzol CH2)vartidd Rf thergebgral formula
t hi onor phol i nyl, 1-oxo-thionorpholinyl” or '
1, 1- di oxo-t hi onor phol i nyl or by piperazinyl,
optional ly substituted by |ower al Ryl or
(CH2) 0, 1-cycloal kyl ; R is hydroge | oner al kyl or
(CH2) 0, 1-cycl oal kyl ; 15 R, 7 ndependently from
each ot her hydrogerRil )0, 1- cycl oal kyl
or (CH2)1,2-OR R4 is(h , C(OH, lor cH2Rs5
wherein R5 is hydrogenN—&, O -C6-al kyl, C3-Cl2-
cycl oal kyl, as well &% to Rharmaceutically acceptable
salts thereof. 20 It has now surprisingly been found
that the conpounds of general fornmula | are
@Botropi ¢ gl utamate receptor antagonists. Conpounds

of forrmula | are distinguished by having val uabl e
Kiher apatHek 6alRsaR &vdr @Beyl, THRY allkdRy,Wer; USBM, IOCI:NOCE,H, or cyano;
treatment or “prevention of md uRS receptor nedi ated
Rfi soruafies lansr2Bl/ 111040 PCT/ EP2004/ 006111 -2 In the
1Eent I ah i h¥RHS Y whiR i dpNShall@ibbiA APy sHeOfvdHr three
stimull takes place by the o

substituents, selected from the group consisting of halogen, lower alkyl,

cycloalkyl, lower alkyl-halogen, cyano, lower alkoxy, NR’R” or by
1-morpholinyl, or by
1-pyrrolidinyl, optionally substituted by (CHz2),10R, or by
piperidinyl, optionally substituted by (CHz)0,10R, or by
thiomorpholinyl, 1-oxo-thiomorpholinyl or 1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by lower alkyl or (CHy)o,1-cycloalkyl;
R is hydrogen, lower alkyl or (CHz)o,;-cycloalkyl;
R’,R” are independently from each other hydrogen, lower alkyl, (CHz)o,1-cycloalkyl or
(CHa)1,2-OR; . .
R* is hydrogen, C(O)H, or CH,R’ wherein R® is hydrogen, OH, C,-Cs-alkyl, Qg—Clz-
cycloalkyl,

as well as to pharmaceutically acceptable salts thereof.

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

prevention of mGluR5 receptor mediated disorders.



interaction of a neurotransmtter, which is sent out
by a neuron, with a neuroreceptor. Qutamate is the

woregoen1ex@ci t at ory neurotransmtter in the brai PCERP2004/006111

plays a unique role in a variety_of central nervous
system (CNS) functions. The gl utamate-dependent 5

St i MUhYBe ERGAPAG TS Stedl (NGBS @hd ﬂi’irﬁ%nﬁ%ﬁbr{@ sBr QLIRS place by the
The first naln roup, namely. the gnotro pi c

rBteEtigRof 2 peys amr@ﬁm TeiF isoPYait PR neWRNEIt 2 npRgTeceptor.
nmet abotropic glutamate receptors (nd uR) belong to
t he sElatmhteRItRe ajRxdfitorynditot@hiBiter iPele®Rfinta@d HREs a unique

of. G protein coupled r tors. pr esent
Bgrrp PR PRt AP Wﬁte{rh@\gg%r?@ﬁﬁlﬁnér aerdependent

C&lrﬁtﬂ@:&%c@ﬁdﬁ@ areldvid¥& inth ave n&%bgﬂo)ﬁpf:‘ The Ao Mhh BEbupOnamely the
t.heir sequence honol ogy

nsd ction
RBPEARLS FRSCRIRE HuBNi |1]§i‘-nd§é‘l>%té<ﬂf .1@1},0 2PREscIhs! rggfebotropic glutamate

T TRESRGIO (HGEAY) HeborgUb 1hl esedimalit SohpaRg fuﬁHé}anr@ lua.ﬁm to the
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&G R _and n(d uR5 bel on% to group I, nd& uR2 and
§f boPrgreuePuPled I8APIORY UR4, NG URG, MG URY and
nd uR8 bel ong to group I1l. 15 Ligands of netabotropic

gl ut aAedreseh€ e@ht QifferedehRAefofithest REGIHR 284 ktiva h Céfithese some
sed ﬁor the treatnment, or prevention of acute

e BRecP s St P& air seRteprefieolegy pignaldransduction

Flﬁé’&ﬁﬁﬁirn‘é an@ PRI SHlectBa} HeRMIER keepBtZRAINIBED Sivided into three
Eease cognitive disorders and nenory deficits, as

VEPTETa9PSchr oni ¢ and acute pain. Qther treatable
indications in this connection are restricted brain

f U nctmemmameﬂczm&@ Heorgt 2ssupdp BIGIHR DSd BIGIuR3 belong to group IT

kA B R it By B

pregnancy, cardiac arrest and hypoglycaen1a Further
t r eatldginds bfle@Bbiropis ghit@matebRpiods bdtbipind@t the fisst group can be

Ch O@ g:g tlb?t%?%rgrol (grﬁ%%t]g%?)léga&l? gxg ar %gf)%{_g\%%?.ltﬂlg%g H%sle?ders such
malpkydhssig; lepilepay, sc}ﬁ%ﬁﬁrﬁﬁl@msmlﬁlaﬂ§@1@eabé{ copdticodesridersasd

wel | ondlthr ich | ad to glutanate 25

qEFPETeEsS et %ﬂfg ronitghd AEPHT muscl e spasns,
convuIS|ons m graine, urinary incontinence, nicotine

addi C@ﬂh@ﬂt}redﬂﬂil@kﬁm’iﬁidh&iﬁﬂ thf3,coafectioh Yre réSticted BPain function caused

i nesi a an ress| ons. SOr ated fU e e
R RS R fraf s o T RS RS, Pl LA AsPal de (Rabiaty, Spibdlicped injuries
dredd nqhﬂi@nh;qoostﬁgﬁﬁ@aaiw Pregrahof easies atrestidnd H?pbgl?ddﬁmm Further

st uch as hei r's.di sea senil e
dtsaiabls 1331%9%%%6 egnig; %%%%torpmﬁ}qr?ﬁgewogoelpfa#aéﬂal sclerosis
A8}, IdeplBhEa taabal B AHDS, %E@ﬁlbﬁ1@,ﬁ€t1ﬁ@ﬂaﬁhyp ﬁcﬁoﬁeﬁhﬁryﬁﬂhﬁsomsm or
psychi atric dgigasegmsuc as schi zo

BRQPIST SHEr A Al o oo meRaRiacad te glipmate-

Qefibiendytanctidng) seih 8s €.208dcle shdsmd, E@nvulsioNs, RE4ink 1Ay
RPCT/ EP2004/ 006111 & b
inconfinence, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia and

depressions.

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



Sel ective nd uR5 antagoni sts are especially useful for
the treatnent of anxiety and pain. The invention

WO edoatie®4d o conpounds of fornula | and their PCT/EP2004/006111
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pharmaceutically acceptable sajts, to the

above-nmenti oned conpounds as pharnmaceutically active 5
substSakete mGHRStdgoptsediie tspociallyTizeful forahé redtnhs6f anxiety and
relates to a process for preparing a conpound

d2brding to general formula | follow ng the general
procedures as outlined above for conmpounds of fornula

| Mihedwentibh eelhiﬁy&moi:mpoumék affe&na]ad(anﬂmheriﬁpﬂhammemtﬁally

cont o] m)re ound e present .
OB AR e R Ped b ogs Pt cive

fsabstirtves aﬂdtﬁaﬁl}%ﬂumd. prevention of nd uR5 receptor

medi ated di sorders, such as acute and/or chronic

neur gl Qgi ca ers, | cul ar. anx e and .

et O 29h 88l 9 LR S0 PR LGB B copsig o

tgaeeralsformilad fallnyingtitt denerabmoretameseas wutlinetlhboyr fes esthpounds of
fnverlt |Ion as well as its pharmaceutically acceptable
sATfor the manufacture of 15 nedi caments for the

treatment and prevention of md uRS5 receptor nedi ated

di soMeresver dlse inutrtiamedtlatdsalse to Fedichmlehswbngining one or more

%gISnI rlglh Io(gﬁch% % e?eenQ%:lﬁvrae%‘gES)rg Eelré asr?rg:l éu ca{f%a&eﬁﬁ@e ﬁ;ﬂgnts for the
itreaquemittand lprcarpmaat o‘étlnﬁihﬁ{fon’eceptomadlaﬂedtdlmmderi ecl ssrarute and/or

" u sent. des ti.on de ot es
seRnRehicn B g S b ReuROB® Sl SRS bR B S

residues with 1 to 6 carbon atons, preferabl y with 1

to 4Tha rirb\centiomabmelaisu’wl‘thagsem'ftarwmpoendym accnrdmmoq:)yith the present

;ulnp nﬁBMl f asuirty harn%uacetﬂltuxall aa@gjep V&]}ﬁe saitlﬁf% %gl?ga[rw Mire of

deHores 4 erern
me;h@mtsa‘petlmstredefhemmd pmb@n’eomnﬂm@lml&hrqcsptat mdiaead disorders
X n atom The term "hal ogen" denotes

faf’ g%@ﬁnﬁg 13/&/%] orine, bromne and iodine. 25 The term

"het er oar r ef ers to an aronat ic 5- or 6-nmenber ed
ri ng The rﬁ@lg]wa' ngdeforidonsonf gameral thmisarsediothe psesertdesdifticompply
1rr% rg%gf? f 97)’9%@% pgh%é:% Sr’r(lgslcl gqglre%tlonn%%gatrrra oqleﬁ)rrgn tcor%%mgtlon The term
Ekqwm iy "yasqdrmfthe p&derﬁrdesdrﬂpﬁog dequEtes stmyg}ﬂmhmyﬂ qr branched

St DB RSB R 0 S SR i REVER R g 1 to 4 carbon

gtamng sudr s muthylgethyl2n< @ropyl,éi -prbpylpy-biutyl di-tnztPl-apld, the like.
pyridazin-3 or 5- yI or 30 furan 3-yl. WD 2004/111040

PCT/ e Q0 ﬁ{ Q004 Xy d&‘&est eérc ap Sxéx%%e?r@lcﬂ@éllkyl %%Qﬂl%? FreQs defined

saturat ed car pocy el
above and which is attached via an oxygen atom.

The term "halogen" denotes fluorine, chlorine, bromine and iodine.

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 or oxygen. Especially preferred are the groups
pyrazinyl, pyridinyl, pyrimidinyl, pyridazinyl or furanyl. Examples of such especially
preferred heteroaryl groups are pyridin-2,3 or 4-yl, pyrimidin-2-yl, pyridazin-3 or 5-yl or
furan-3-yl.



carbon atons, preferably, 3-6 carbon atons. The term
"phar maceut i caI |y acceptable salt" refers to any salt

wa@leooksred4d rom an i norgani ¢ or organic aci d or PORER200§006111
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Enconpassed in fornmula | are algoe the conpounds of
general formula IAX RL RR N-6 1A NR3 wherein Rl
si gni Th@@rrhé‘ b}(uh&lﬂkyﬂ dunetes alskiylkated casbocyalikgsyp, don&iihg 3 — 12
rQonat e bﬁ}’%s Io¥\er taI kyl; to R3 signifies
heat eroaryt” 32 YHHEMSY substituted by one,
two or three substltuents sel ected fromthe group
consi Elé tegm dpharedaogeivallyt amqrtalﬂb kaft" refeswe bny salt derived from an
NR R' or by 1-norpholinyl, or by
ain%y% [1-134 g)g%/;’l‘lc ac)il(??robaﬁgl |y substituted by (CH2) O I OR
or by 15 plperldlnyl optionally substituted by
( CHR) Bncbompassed lrb§orm11;laal- ait elxo tehioormpupHebf gepkrabforimyila TA:
pi perazinyl, optionally substituted by | ower alkyl or
(CH2) o, | -cycl oal kyl; R is hydrogen, ;| oner al kyl or
(CH2) o, 1 -cycloal kyl; R, R' are indépendently from
each ot her hydrogen, |ower alkyl, £8H2)o0,i-cycl oal kyl
or 20 (CH2)i,20R, as,well eutically
acceptabl e salts the f Nor eferT &d¢onmpaunds” of
formula | are those, in vvh/ch Rl is chloro or cyano.
Especially preferred araé\lt ose conpounds fromthis
group, in which R3 is Runsubstituted or substituted
pyrimdin-2yl, for exanple the follow ng conpounds: 25
2:h&ei,3- chl or o- phenyl et hynyl ) - 2- et hyl -i m dazol -1 -yl ] -
pyri-m di ne, 2-

[]21 (3lglhﬁ®&1@10gbmdqwgtaﬂiyyﬂmybx)rer%kmdyh§lhormyd&zoI 1-yl]

tr t pyrimdine, 2- [4-
%1?%6‘32, E-P(ﬁfl ‘hynyl) - 2-nethyl -i ni dazol -1 -yl ]

mgn}ﬁes @ytercmr]dl. which is optionally substituted by one, two or three
é ]£|4 S%Egc_&mn% Qi %@ﬁg?t%éﬁ%}) 4C/0filit n of_ﬂafggcelrzi1 8x|ver all¥yl]lower
PCT/ Eﬁ@ﬂﬂhﬂogélﬁ I}t&ﬂno, NR’B* of by
1- (4 I;J&EM r d|n 2y|) 2-nmet hyl - 1H i m dazol - 4-vyl
et hyny (’)ﬁ% ile.

1-pyrrolidinyl, optionally substituted by (CH,),;OR, or by

piperidinyl, optionally substituted by (CHj,),;OR, or by

1,1-dioxo-thiomorpholinyl or by

piperazinyl, optionally substituted by lower alkyl or (CH,)o1-cycloalkyl;
R is hydrogen, lower alkyl or (CH,)o,1-cycloalkyl; “
R’, R” are independently from each other hydrogen, lower alkyl, (CH,)q,-cycloalkyl or
(CH2)1,20R;

as well as pharmaceutically acceptable salts thereof.
Preferred compounds of formula I are those, in which R' is chloro or cyano.

Especially preferred are those compounds from this group, in which R’is

unsubstituted or substituted pyrimidin-2yl, for example the following compounds:

2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyrimidine,
2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-y1]-4-trifluoromethyl-pyrimidine, -
2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-4-methyl-pyrimidine,
2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]- -5-fluoro-pyrimidine or



Especially preferred are further those conpounds of
this group, wherein R3 is unsubstituted or

wG@aipstiitows ed pyridin-2-yl, for exanple the fol POWEPZYO4/006111
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conmpounds: 5 -5-
3-[2-nmethyl-1-(6-nmethyl-pyridin-2-yl)-1Him dazol - 4-yl

&t hy (y Metthgip498intidinl-By1) 32-methyl- 1H-imidazol-4-ylethynyl]-benzonitrile.
[ 2- et hyl - ?ﬁwarlfluoronethyl pyridin-2-yl)-1H i m daz

ol -4- ylethynyl] -benzonitrile, 3- [ 2-nethyl

(5 Mokl ped ot e ke bk cogains o etdupyhbrein R is
oni |
[@Sﬁ%ﬂr dor S(UESW&WWM%W fonexapple theifollqygng ompends:

hynyl ] benzonrtrrle
[34F2( Brethyl-0+(6- mktﬁﬁylbﬁldilyrzyﬁ)dﬁ it ol -4y tHA70]-bdnzphitrile,

[34[2(1§1e{i¥(:l &p(g ﬂl Oy ]ﬂl%g leill’zz waTmﬁlﬁlﬁZB]a% 31 eth}fnyu rlienzonltrﬂe,

36E2Lﬁ1leﬂiyu®¥ emséthylL ﬁi(ﬁh-d;l- )3,1H iZnidazol- 4-y1ethyny1] -benzonitrile,

[_ZT(]%Fﬁ{)]'L ?F@ I‘I‘Bﬁﬁﬂ gP e r}—yl 1m1d!a? oll 4- yrﬂtg —benz>c/>thr11e,
[24f4@@' &ﬂb@ﬁﬁhdﬁbﬁ%?ﬁ@ﬂﬁéﬂiﬂ-ﬁnﬁﬁkdﬂW—yﬂ 15-shagh§l-pydidiné,]

[24L4(' u%HP@r%ﬁ H}YP&)F%/WFBYI-@}{‘@%%H-YIJ r ifpgromethypyridine,

ﬂ)lbroppﬁd leﬂgfnyl)zz-methyl imidazol-1-yl]-5-methyl- pyrldme,

mnéfa{r' 0[@%{3%@ i S Bl B fazel s el

[24r4¢@, Qﬂbl@tlﬂleﬂbl%ﬂwh%fwmé{ﬁyi—ﬁnfmtdlyﬂ-yll 15 ghad@l-piridihé,

px %{i‘r ?@p%an%rﬁwaMfér?ymé{hr}/ rifyidpze- L ymethid-grgdipe, -y
|3l [4 @yaﬂglﬂonpﬁ?enyle} trynl; Dlpﬂ%ﬂ@hﬂhidaﬁol |]15hﬂ3rior5 ﬁrﬂeaﬁ

un of thrs
O ShusRa ety et SRgalt Iy prigin-2 gy
Qﬂﬁﬁpﬁﬁh&hﬁ fol |l owi ng conpounds
2 chl or o- 5-[ 4- (3- chl or o- phenyl et hynyl ) - 2- nethyl i m daz
-1-yl]-pyridine or 2-
[ 4 ( :Fuﬁtllilepﬁl@feﬁréﬁ@i/é BlbbyhpouidsBE {hyd grbih, daepdin B %l dnsubstituted
-4-net hyl -pyridi ne. Preferred e further t hose
eéﬁﬁwﬁzﬁd Brrldlﬂr%ylgf%@ mnlﬁébeeﬁ%ﬁomg.cgnww%z. nyl or

pyrazi nyl which may be substltuted or unsubstituted,

fzo&hl&x)arrrp& es-tm@ré-phhqw,t liﬁﬂ&azoﬁi-yl] pyrldme or
Lﬁ.,é’:fﬁgql)r%r glt) h?/ rrx%‘lth) 1- 1m{$120q l-yll] T r(rjlgt 01 pynafme

g [433?]&1@&& ﬁ@%@ﬁ@ﬁhb@kbﬁ@»hhds?om& l3ydup, WheraoR? i pytiflazinyl or
ne

ridazin
[Pzrra(lgwérhksﬁ g%%tHSFHW)‘m?%M%ﬂ forgxampls the follpying
<B¥pBEhae Further preferred are those conpounds of
thrs group, wherein R3 is furan-3-yl, for 30 exanple

ollow
[?3 e ERgs %&?ﬂ%ﬁwshyk@@%ﬂ 13yl 3-methgt-Rypidazine m
|3d AZGl EhlordAOKR i; Q‘P.Om 1- Eﬁmﬁﬂlloﬁ%hhethyﬁpﬁr&zme or
ognggggf of fo | or A of, Eﬁﬁ venti.on maybe
3 oxephe 79 Fmethideddazghi oh UEHRS ses: (a)
reacting a conpound of formula I
Further preferred are those compounds of this group, wherein R is furan-3-yl, for

example the following compound:

5-(3-chloro-phenylethynyl)- 1-furan-3-yl-2-methyl-1H-imidazole.



R(Il) R NHV R4 5 wherein R, R2 and R4 have the
meani ngs as defined above, wth a conpound of fornula

WO bdo4RBr0Z (111) wherein R3 has the neani ngs arCTEPiongah6111
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15

above and Z is hal ogen or B(OH).g;. or (b) reacting a
compound of formula IV R2~i N 10\ (IV) R3,NR4 4
Wied @nfbdrads BBfoaimeiaorTAE thdiavaRnl rﬁ%b@g%:egé\%fe& afgérding toa

above, ith a compound of formula V

WHOFESS Whish RE®II¢% neani ngs as defined above and X is
e egefig PfomAfuldde HAAERING a conpound of formula v
R Nhal .N(VI) R3 R4 wherein R2, R3 and R4 have the
meani ngs as defined above and hal is halogen, wth a
compound of formula VII WO 20041111040

PCT/ EP2004/ 006111 -7- R1L (M1 Y wherein R has the
nmeani ng as defi ned above and trimethylsilyl or
hydrogen, and if desired;/

(1D

wherein R', R® and R* have the meanings as defined above,
with a compound of formula ITI

R>-Z (11D
wherein R has the meanings as defined above and Z is halogen or B(OH),; or

(b) reacting a compound of formula IV
R2 /N 4
\; ) (v)
R R*

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

with a compound of formula V

R1

C
X

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

(c) reacting a compound of formula VI

oy w0
R® R '
wherein R? R® and R* have the meanings as defined above and hal is halogen,

with a compound of formula VII



converting the conmpounds obtained into
phar maceutically acceptable acid addition salts. 5

wah@4nemad i on as described in (a) maybe carri ePCDEP20041006111
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accordance with standard proceglures, e.g. by

aryl ation of a conmpound of forrmula Il using an

aromatic boronic acid angd a copper catalyst in a

sol vent |i ke dichl oronet hane or tetrahydrofurane [see

e.g. Colmann et al. Lett. 2:1233 (2000)] or by (VI
heati ng a conpound of f la Il and a conpound of

formula I'll wherein 1
pot assi um car bona eZ6r 10 cesium carbonate in a
solvent |ike dinethylfornanide or Pd catal yzed

hwal Ltions.{see. e.

ARERG Bt B S QARG O Y iRsfalinabl BB foden.
The reaction as described in (b) may be carried out by
angofdrgiaehi ra coupling of a conpound of formula IV
and a conpound of formula V in the presence of, e. g ,

h3R b o
Cobyei ERREAPRAEL A A, B it gation s
et al., Synthesis 777 (1977)] In one enbodlnent the
rRErEar§oX a5 Aesedbrsbir{almer be fasrind put iv aceorBrmaeiwith gandard

T.

éﬁg&eﬂﬁres, e{:‘g P? ﬁ%&%cﬁ{bf?ﬁtot X %F gg gﬁiggﬂ% ffi )uéggg}{edr(ﬁﬁytlc boronic acid
(ap%gpzpp_p@@imystepmolmn 1¢}ﬂ01@nge@]|1ammr t¢trz1berdrofurane see e.g.
t@cﬂfn@ﬂﬁf gtr”@f @E rle&r 2 gﬁﬁe&by JE ot W a-EBﬁltpﬁ)ghg I?E fb'}ﬁ'iglla ITand a

are nmade é andar pr oce Ires
spuipoand oblormula owheseindsisdplogen Wuhaé)asd like| pgtassiumpgagbonate or

\étaémﬁrcsrmx&'ln@@&v@m& gtﬂp& nggmhe,qfr lidhc%gal)%regﬁgéghmg to

i nvention. The conpoun ormul ae 11
cﬁmhwlducandlyaoawbﬁet &bl Example Hduchywald phalatlieomhédson kethwid:2657

(IS MALEANTTD SOTRON A B b ot
zaompzupdloﬁ&r N ynd HporRdound cg(j@rmma Y0aQ@he presence of, e.g., Cul,

Ee P@%@zgﬁp Rah :L.JSOIVC% lp%géﬁ%ﬂ}d\j%ﬁﬁg)r?%m dy n%fnq?%ni%lg ?¥Shogashira

nd hal
fed alnﬁlylathbﬂld 7749 1966V.dn ofik emtbodjnmnu tlse rofarfiog Kiih aompbthnds of

PR 2P BRERe BRu IO s PRt ddaiisaih 4 0p Y Bfmienbe

Icvtried ol imthe pagsentetnf QudaPhiRyegP &l Gigdh maBu Hfin faso]nmhtdlkh X
Qet&hyﬁlro(fﬁé}l or dimethylformamide.

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

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

present invention.

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

known to the skilled artisan.

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

vy
4

R

(VIII)



HN R3 4 wherein R2, R3 and R4 have the neani ngs as
defi ned above, w th dinethyl

W@ 1e0ditamoae 2- oxopr opyl ) phosphonat e as descri bedPCTEEWN4/606111
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[ Synth. Conm 19:561-564 (1989)4. 1o Conpounds of
formula VI maybe prepared by reacting a conpound of

fyatiditih R>Yhil R* Bgve tﬁb@ly&/e%éaﬁin?gs GRAIRAUNHa18Ser, Or mul a X
wher ein. R3_has the neani ngs as defi ned

a%%comagugge%fcfm%wa §/ast3§>l€’¥e ‘pl ace by arylation of a
conpound of fornmula VIII using an 15 aromatic boronic

aﬂi&oﬁﬁﬁﬂﬁ@ﬂ@ﬁoﬁﬁuﬁa%lﬂ&h@y B praphted a8 ORPEHedCAE. &h WHF ahfl Pyne

3 grgthjve like Jc“r)ﬂ or onet hane or tetrahydrofurane
SERres oY sSidhO% hosphere [see e.g. Col mann et al .
Org.Lett. 2:1233 (2000)]. Conpounds of formula VII may
bEheoaRuads Sfoffalativigayth R epa %&h‘aeﬂ‘l Mtdrdp Mrﬁisof formula IX
above with a conmpound of for nmul a (XI)

reacti on may take pl ace ba/ a Sonogashira coupl i ng in

the presence of eg. Cul, }j (Ph3P)2PdCl2, Et3Nin a (IX)
solvent like tetrg or di net hyl f or mam de

[ Sonogashira et al nthesis 777 (1977)]. Conpounds

of formula IX maybeaf'ﬁr ared by oxidizing a conpound

of fornula XIl 25z NRXIl) / OHN R3/ R4 WO

2004/ 111040 PCT/ EP2004/ 006111 -9 according to mnethods
kisERingRo, R Haddkibave theaneanings as definsd@hee, of formul a X |

%}'l?&él}@éﬁﬁ % _I%I ZQ&?W@O%ﬁa&%EQ&HQe@In éﬁfr%yﬂth.Comm.

19:561-564 (5989)].

Compounds of formula VI may be prepared by reacting a compound of formula VIII as
above with a compound of formula X '
R’-B(OH), (X)

wherein R’ has the meanings as defined above.

The reaction may take place by arylation of a compound of formula VIII using an
aromatic boronic acid (compound of formula X) and a copper catalyst in a solvent like
dichloromethane or tetrahydrofurane under an oxygen atmosphere [see e.g. Colmann et
al., Org.Lett. 2:1233 (2000)].

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

above with a compound of formula XI

Y/ (XI)

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

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

2 N
R\(/I\OH
N
R® R*

(XII)



R3' R4 5 according to nethods known to the skilled
arti san. Conpounds of fornmula XIlIl may be prepared by

wabdoyhratosing a conpound of fornula XIV 3C(CH (PUWEP20b#/006111

10

15

"Si 3)3 OCH3 R3~ R4 with an abkyl ati ng agent of
formula XVa R2-hal (Xva) 1o according to nethods

karoovdirtgatoti@hsdd Hlo®th tarhé Salled aBti@nt | ng conpounds of
for mul a XVa are commerci al ly avail abl e. Conpounds of

f é%{)@lcﬁé\?\rij_nﬁulgﬁﬂpre ae;Reygpabr%ii{)Ygat ble gg\g ? 8(l)'ll?nd otf formula
t3x . - butyl dinmethyl silyl chloride according to

nmet hods known to the skilled artisan. 15 Conpounds of
formula XV may be prepared by, treating a conpound of

formula XvVI OH H---N/ O ( MRS R4 with a reducing (xm)
agent accordi ng tg ﬁﬁ Ha the skilled

artisan. WO 2004/ 111 é EPAPO4/ 006111 - 10

Compounds of fornul a may be prepared by

hydrol ysing a conp%)und Bf formula XviI 0-CH2CH3 H( N/

OR3 R4 (XVII according to nethods known to the

skordag tamadth kn@@)mtomhﬁsklltrﬂ aftdnul a XVI | nmaybe
prepared by treating a conpound of formul a XVI

Rt 1 e AR B ot ot

powder
H\(I\ S|‘C(CH3)3 (XIV)
with an alkylating agent of formula XVa
R*-hal (XVa)

according to methods known to the skilled artisan.
Starting compounds of formula XVa are commercially available.

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

N
H\g/ f OH XV)
R R

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

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

OH
N
Rs' R4

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



according to nmethods known to the skilled artisan. 10
Conpounds of fornula XVIII are commercial ly avail abl e.

wab@4aopounds of general forrmula |, | A and t hBCT/EP2004/006111

pharmaceutical |y acceptable sal¢s can also be

manuf actured by the general procedure, as shown bel ow

a‘)?oih@@ﬁﬁdim fE I RO RghyHe pfr%aﬂféﬂ By Bﬂr%ﬁ%ng a kbm lllllld. ofiférmula
a compound of forrmula erein :

t¥%ﬁ%@an|ngs as defined above and Z i s hal ogen or

B(OH) 2, to a conpound of fornula RL 2 RNi / IA N

~ R3 WD 2004/111040 PCT/ ER2@0441906111 - 11- wherein

R, R2 and R3 are as described’above and Hal is

preferably chloro V and if desired, when R4

i s other than hydrog n// a) reacting the conpound of
formula TIAwth a d of formula: 5 R4Hal VI to
a compound of foQggﬁ R"R2 NR3" R4 wherein R, R2,
R3 and R4 are as ri bed above, and if desired,

d d t
> ;%%¥ Eg?@gP@§bgPount Bg%ﬁgtﬂg“ﬁhglglon 10 salts.

10

15

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

R’-NH, (XVIII)

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

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

The compounds of general formula I, IA and their pharmaceutically acceptable

salts can also be manufactured by the general procedure, as shown below:

a) reacting a compound of formula

Ri\(ﬂ =
N/
H II

with a compound of formula
R’-Z I1I
wherein R has the meanings as defined above and Z is halogen or B(OH),,

to a compound of formula

Rz\(/N = IA



The procedure is summarized in scheme 1. The starting
materials are known conpounds or nay be prepared

wa@ewendiomyg to nethods known in the art, for erCIpP®OE6I6111

10

descri bed in example C. Schene 1§ WO 2004/ 111040

PCT/ EP2004/ 006111 -12- Si/ I I I / \' I R~ step 1

st ep véhereinm RN R* dnd RPRre 4s Ricrithell Wbdre SSideRal3s Reef: tHibro or fluoro,
R3'N Step 1 A conpound of formula IV, for exanple

1- chl®f'0- 3-i odobenzene is dissolved in THE and

triethyl amne. This mxture is evacuated and

backfif #dsaed, willeh Rtig6Mhet Bah @G Oxygen fromthe
sol uti on. Trlphenylphosphlne and

bi s(ta)i phaeiyd MBesRPLiL] BRfokAdiauA(Wwith £ bbapbsiel af formdded
and the reaction mxture is stirred at room
tenperature for about 1 h. ComdEm(V)i odi de and
trimethylsilylacetylen are added. The reaction

m xt ube compsitthd befbratula oom t enper at ure over ni ght.
After purification the desired product of fornula V
IS obtained. 1o Step 2 Solution 1: Therobtai ned
conmpound of formula V, for exanple (3-chloro-
phenyl et hynyl )-trinmethyl -sil ane and
5-i0do-2-net hyl -1 Hi m dazol §_( sypths . MD. diff,
S.G Pyne, Synthesis 1994, /6%:-655) are dilssol ved in
dry THE and dry DMF. This nri‘ture i s evacuat ed and
backfilled with argon to genpw¢ oxygen fromthe
solution. 15 Solution 2: Triphenyl phosphi ne, bis
(111 Rachh ROOFPR? ) R* A2kt alcibRd dbobe GRHOY dedRed

copper(l)lodlde and trlethy am ne are dISSO ved in

dry THF. This m xture al cuated

backiRIEHNG, Sftqfogfpwﬁf R o hgRRreR Ry 7 efreptable acid additon
sol utghieyd. Sol ution is heated to about 40 C and

solution 1 is added dropmﬁse The reaction mxture

heated to about. 6 nd tetrabutyl anmoni um
fﬁl? Ef‘guéeolP é‘EIPHﬁ‘“?%‘? 5’&6@ el

The starting materials are known compounds or may be prepared according to methods

known in the art, for example as described in example C.

Scheme 1



20 dropwi se. The reaction is than stirred at room
tenperature overnight. After purification the desired

w@edacto4of formula Il is obtained. This mat er PEI/ERIO©QN6111
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20

25

still contained tetrabutylammgpiumsalts is used
wi t hout any further purification for the next step. 25
WD 2004/ 111040 PCT/ EP2004/ 006111 -13- Step 3 The
conpound of fornmula Msi<for exanple

4- (3-chl oro- phenyl et hypyl ) - 2-met hyl -1 H i m dazol e
di ssol ved in dinmethyl flormam de. Potassi um carbgona

andl_a conmpound of for la 111, for exanplne
2 Or 0- py&d,ni di ne a dded aggzthe regctyjon m xture
[ tlrreéféf—ab ut C overmiight™ Af e /mork up

an puﬁiflcatlon t he d conpound offformula | is
obt ai neg. Pharnaceutlcally accept abl e salts of
conpounds of formula | can be nanufactured readily
accordi ng to nethods known _per se and taking into
consi deration the nature lo the conpound to be
conyerted into a salt. I ¢ or organi c acids such
asr_£9L>exaane Rydr | oric &cid, hydrobronic acid,
sulphuryc aci 1 thyi c acid, phosphorlc acid or
citric acid, 1 4 acid, funarlc,a0|d mal ei ¢ aci d,
acetic acid, sicinic acid, tartaric acid,

(nethanesulphonlc acid, p- toluenesulphonic acid and the

are suitable for the fornmati on of

st@&ﬁ?&m dfcféﬂdu)/la ¢ C@PE}?&%}ﬁe $2hloso-8LioREISd e O BRI in THF

formula I. npounds whi ch contajn the al kal
r?@tiétlsthﬁlranéipk a hilsrﬂémé'a?etlh evegeatpd ang bpckiliedith argepdp gemove

R A5 $HTh ERABIAHITrBRANASIdiphiaL able | [ ke, basic

nes or basic anm no acid are suitable for the

fbeﬂmhe@ﬂpb@spbﬁwwéléélmn(élédﬂg)n%@é peldast andsth regcien mixture is

%ﬁh‘éﬁ Gt FREPRIHStuk 16 AT BN éé?ﬁér (HRame a%dltnﬁfé% sifaketylen are
pharmaceutical'l y acceptable salts are, as

rreded. dhe deastow a1iXiEe isISBEEd pi F0oF @W@e@é@% fAl}éer purification
aht agaay g%&m%f‘&k HARuAS 4$8tine0 for the treatment or
preventl n3d uRS receptor nedi ated di sorders, such
as acute and/or chronic neurol ogical disorders,
tive disorders and nenory deficits, as mell as

%HItﬁ)naln §he BBfAiHe@ Baipdund bﬁﬁ)trﬁmaev %Héﬂhﬁﬂé @kmoro-
di sorders are for_instance epil eps i zophr

aahﬁmél@t}lynsdwﬂ@eﬂwlralmﬁtqné Sowdet?rﬁwﬁa'l d %’Wéﬁ%ﬁl‘? gnthesis: M.D.

Qflff? 8585185 iykﬁ’t@szsng% B -682Y BleCllisoREd Hl &§ THEhed BIF. This .
|Sease sen

enentla Hunti ngton's chorea, Al .
rmmturp fiscevagiatad andherkilledavidarpen Rugmee ByYgEpHOm g‘sf-éolu‘ﬂon-
f{dn@ Tri ﬁEﬂygﬁgﬁgHﬁﬁe, Blﬂ't nZl Boﬁﬁﬁrlfé) f}ﬁaﬂ@&ﬁﬁi(ﬂ')chloride,

|nson| nedica

@@nmrﬁi)mdsiemdéﬁeqh@lmnme agfl cb@salmﬁtl & W&Hﬁuﬂﬂ% mixture was also
TG tdNSd bIHGT 8 S as;% oS hBve BRZER fropPIEUbRIBAS .

m graine, urinary Incontinence, €thanol addiction,

ni cotine addiction, psychoses, opiate addictio
Aekuteeny? is heated to about 40 C and solution 1 is added dropw1se The reaction

mixture is heated to about 60 °C and tetrabutylammonium fluoride solution is added
dropwise. The reaction is than stirred at room temperature overnight. After purification
the desired product of formula II is obtained. This material which still contained

tetrabutylammonium salts is used without any further purification for the next step.



vom ting, dyskinesia and depression. O her treatable
indications are restricted brain 30 function caused by

whypagsioaper at i ons or transplants, poor bl ood BCPPEP2004/G6111
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35

the brain, spinal cord injurigsg,. head injuries,
hypoxi'a caused by pregnancy, cardiac arrest and
Q%ﬁgglycaenia. The conpounds of fornula | and their
pharmaceutically acceptable salts are _especi al

|
Ugefcampayng abfoganiak, 011'@@&?&%11@%blﬁ)a%'Péﬁn)é#bﬁnﬂhéﬂﬁﬁbYl-1H'

1R d 26708¢ @EHIRAEN dﬁH&Hyl%rméiﬁid@.rFJﬁé:sﬁaﬁ cAPEndtE eMBEGhFound of
di sease, vasculitis, neuropathic pain_suc

h
tfﬁtrg@lﬁmaﬁor efanyybe zemlqrqmdmeweaﬂée@amﬁ@%;%ﬁon paixture is
hetRe lta’c e ﬁ(‘j ah g{/f}ni k.alet WorkleHlAa %ﬁhﬁcﬁﬁinﬁhe desired compound

causal gi a, hyperal gésia, severe chronic pain,

po sermppet wobtagngshai n and pain associated w th various
conditions |ike cancer, angina, renal or billiay

colic, nmenstruation, mgraine and gout, The

phar fhevheghdedlly acedpablasalis of eaposagoohismid ceebe aypnufactured
YL AIG abOS dinglid %ﬁ& s lég%y%ﬁge an’é‘%ﬂk{i}ﬂ% b ROnsideration the nature of
experi ments, c encodi ng human nf 5a receptor_was
ttheperhiperid to bercanwdreadtintd 4 sattolnPRIAic®| drganieapgs stch as, for
PR MBI SR s o
ety eitzic esidwiormicsicd dgmatic addmaleic asidi dcetihecidapcnic acid,
L R AP Ay ovtable
Kot the armaviogatt pharmaentitaily @iepbbledilicof besit tempaungsiof formula I.
y i ) Cel

(itph Sl L o ARERN CARAARLER o Al afle GDIEPLR. St Prarmple
obdiume peés§iid), MR orgeesivmtor thedike( Imsgsmioes emigasic gmino acids

PERESTRTD QR0 P 00808 L 5 ftpounds

fi xed concentration of QBFUNPEP (2nM and | C50 val ues

of t &3te commppoudsief fevaitadrad theit phyprmacesisebrrceentidnsalts are, as

( .

(ol Bl g R15,UE1R BB IRA B lan el
ffot thertedtroentor préventiomof GhaRGetekepipi mediatedslispndens,such as acute

S e ; . : _
e AR g 0 P BRI ey B s, et
victite aad Ehtdnée pain el1@stahlameeriegical Baciderschrgfaydnstansespilepsy,

. h i i 5- HC
SR AR AATES SR SO0 T, LDt nervons
pyssenoehes AlbeihdvisEieastheniladémentia Tiunjingionsrdorea) Aly, multiple
u 3. 1 . ) . .o .
LR PR g DR O i 5O A o o
audkinsamisnofaussd by ofediraments@s well 40cqn@éttdyshactPged tr glutamate-

Sde'ﬁti’en&dglict%hs, Mg g%l AdBe @Qﬂns,%ﬁnﬁﬁ%hé? gnigﬂfne,zgriﬁgr?'
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,
spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and

hypoglycaemia.

The compounds of formula I and their pharmaceutically acceptable salts are
especially useful as analgesics. Treatable kinds of pain include inflammatory pain such as

arthritis and rheumatoid disease, vasculitis, neuropathic pain such as trigeminal or



For functional assays, [Ca2+]i neasurenents were
perforned as described previously by Porter et al.

W@ Bro4/10104Phar macol . 128: 13-20 (1999)] on r econdCTEP1004/006111
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human md u 5a receptors in HEK4293 cells. The cells
were dye | oaded using Fluo 4-AM (obtai nabl e by FLUKA,

DeVit hB@hloe0 AREEEE AdurOpRthy pARZchliial B AT HEQTFRAL, SeWed €ronic pain,
performed using a 30 -fl uor&g{e ric imging plate reader,
PPt @rRratiys PEEADG DA 4SS ede e EHIB IRHP P NALtEP Y ke gancezaangina, renal

YSBilliay Wi 8GR sBlua 8V RIkiBt i uper f or med fol | owing a
5 mn preincubation with the test conpounds foll owed

by the additiop of a submpxi mal addjtion of_ agonist.. .
WO 26"3&13%?11@%9{]%@@ G4 B GampoundssvapEstad N 7 ttﬂ%lomg
ek @poni sts) curves were fitted with a four paraneter

| ogi stic equation giving 1C50i and Hi Il coefficient
using an iterative non linear curve fitting software

(E8E Blndidg dxperifmehits MINAA REcRMRER ARG BE rétepto@hid Gradiently
t he cgtgappunds tested are given. The Ki_ value is

5
denplaetad o ERNA esils BoiRHy PTsede described by dehlaeger andfphristensen

v Bechﬁ&og@@n@l(y@%%ﬁrc%lﬁmaﬁsraﬁeﬁg%gsﬁt&%e &orddhe -80°C
conpounds Tested which cause 50 %inhibition of thef L
eotipeiday of asroreganmCy fpwerpibpyed anq gespgpended and polytronised in

Q8 RERIMHBHTCO N 20 I MMAT101 JoIANOIK UB 86 il Galtg,, b Rel Mo Cl, binding
experinment and the Kd value of the radioligand is 10

buffer atqdl 7.4 tdeffierlnssgaohantmtion ob2(t ghpwiteimbwblt.anes
prepared. The conpounds of the present invention are

uR. 5a r.ecept or ant agoni,st S.;.Jhe | Vistd f .
oM ec GRS P PaleARR e F gcilg o AR LB concentraions
4841100 adl)ab ahese atembirandsim a total geluonfe d€i20& plaor hMat 4°C. Compe- .

SR Eerkhe R e TG e Wiy s SO T8 of ORhpre ) and

395, valu28o28st kdnipbuhdOevaBRiad usihgdl cBAcibraBidn8E).390,900:8\). Incu-

;57. 25 32 grg 66 g% %goéhe conmpounds of fornula I
AT FRESUTPEHPT y "l Get abl e salts thereof can be

used as nedi canents, e.g. in the form of

pliah eackoeftthe mlcupatma e boases wehefiltqpbdhonmasifilita 4P6-well white

SHERNE e R B RO I e o
Patltard BicScicnee, dopRicheCT) with affiltenmateifiHasvestes (Rackard BioScience)
2}#? Sv%?izeiﬁlooj:@rgFg%%g ?ég'lrél’ 58tmkﬁqfr?§qg@,§m%:¢b%@feg %‘on%i:esc(i)ﬁcq%nding was
measured in the presence of 10 uM MPEP. The radioactivity on the filter was counted (3
min) on a Packard Top-count microplate scintillation counter with quenching correction
after addition of 45 pl of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and
shaking for 20 min.

For functional assays, [Ca**]i measurements were performed as described previously by
Porter et al. [Br. J. Pharmacol. 128:13-20 (1999)] 6n recombinant human mGlu 5a
receptors in HEK-293 cells. The cells were dye loaded using Fluo 4-AM (obtainable by
FLUKA, 0.2uM final concentration). [Ca**]i measurements were performed using a
fluorometric imaging plate reader (FLIPR, Molecular Devices Corporation, La Jolla, CA,
USA). Antagonist evaluation was performed following a 5 min preincubation with the

test compounds followed by the addition of a submaximal addition of agonist.
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processed w th pharmaceuti cal |l.ysi_nert,
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suppositories, or parenterally, e.g. in the form of injection solutions.

The compounds of formula I and pharmaceutically acceptable salts thereof can be

processed with pharmaceutically inert, inorganic or organic carriers for the production of

pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid
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3- ( 2-Thetdesage ern vary avdden wirleinaits apdyvil. ofesoressi e fitfed to Sle
Ghvidub ﬂé&ﬁ19e1§eﬂf§frf%kﬂ¥5ﬂtféhﬂ? case. In general, the effective dosage for oral or

parenteral administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/
kg/day being preferred for all of the indications described. The daily dosage for an adult
human being weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably
between 7 and 700 mg per day.

The following examples are provided to further elucidate the invention:

Example 1
2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyrimidine
4-(3-Chloro-phenylethynyl)-2-methyl-1H-imidazole (200 mg, 0.92 mmol) was dissolved
in 5 mL dimethyl formamide. Potassium carbonate (255 mg, 1.85 mmol) and 2-chloro-

pyrimidine (159 mg, 1.38 mmol) were added and the reaction mixture was stirred at
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Example 6
3-[2-Methyl-1-(4-methyl-pyridin-2-yl)-1H-imidazol-4-ylethynyl]-benzonitrile
The title compound, MS: m/e = 299.2 (M+H"), was prepared in accordance with the
general method of example 1 from 3-(2-methyl-1H-imidazol-4-ylethynyl)-benzonitrile
and 2-fluoro-4-methylpyridine. ‘

Example 7
2-Chloro-5-{4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridine
The title compound, MS: m/e = 328.1 (M), was prepared in accordance with the general
method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole and 2-
chloro-5-fluoropyridine.



and 2-chl oro-4-nethyl -pyrimdine (prepared according
to Harden, D. B.; Makrosz, M J.; Strekowski, L.; J.
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v P BIRRE Y B BaE A oGP R el e R0 ey T methanci
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5- et hyl - i di The titl d, M5 nle = 308.2
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Example 11

2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-5-fluoro-pyrimidine
The title compound, MS: m/e = 313.1 (M+H"), was prepared in accordance with the
general method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole
and 2-chloro-5-fluoro-pyrimidine.

‘ Example 12
3-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-6-methyl-pyridazine
The title compound, MS: m/e = 309.3 (M+H"), was prepared in accordance with the
general method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole
and 3-chloro-6-methyl-pyridazine. :
Example 13
2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-6-methyl-pyridine
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3-(2-Met hyl -1 - pyrazin-2-yl - 1 dazol - 4-yl et hynyl ) - be
nzonitrile The title conpo Elm 7rﬂe:2861(l\/H-H+)

VIafs- @E@ﬂ@E@%héﬁyl@tﬁWﬂﬂfiﬁ&hwmhd&%@l ~HPBERko-pRElRd Of
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ZeR8hIONORYHJE enple 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole

and 3,5-difluoro-pyridine.

Example 18
2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-4-methyl-pyrimidine
The title compound, MS: m/e = 309.1 (M+H™), was prepared in accordance with the
general method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole
and 2-chloro-4-methylpyrimidine.

Example 19
3-[2-Methyl-1-(4-methyl-pyrimidin-2-yl)-1H-imidazol-4-ylethynyl]-benzonitrile
The title compound, MS: m/e = 300.4 (M+H"), was prepared in accordance with the
general method of example 1 from 3-(2-methyl-1H-imidazol-4-ylethynyl)-benzonitrile
and 2-chloro-4-methylpyrimidine.

' Example 20

3-[1-(4-Methoxy-pyrimidin-2-yl)-2-methyl-1H-imidazol-4-ylethynyl]-benzonitrile
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43(31th>er %a@ x&%ﬁy@%&m&%ﬂ%ﬂ@?%ﬁﬁ&o' e and

3- ( | oro- 6- pyrazi ne

3 hshnl GOTERuA( efw@fé%hwfét)h*«ywrrpa@edm egordangecheish the
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reactlon m xture was refluxed for 3h. After
cool ing to roomtenperatur éExatdpde 23acti on m xture was

h
PR e Rt S B SRR
SFlgetitleccoeytanads SISy e= G54 BAIGI mmmgmss prepared fredceorddre with

04/ 11 EPZO 4 - 21 f r.ed
DS SO Femls) P e -bhe YR ety 1H-
vitiiiflzokeainddt-{lB3roApyrimidad?) , M5: me = 325 3 (M+H+) .
Exanpl e 27 {6-
[ 4- (3- Chl oro phenyl et hyny! EBTRIS 3| _i i dazol - 1-yI ]

395/4’ (Ed@IEi 020 4y‘h§}letﬂizﬁﬁ§ hM‘hethﬁl-lls%ﬁHﬁ?ﬁ)L % -6 -meth 1- yr1daz1éxe
ro or y i m da
hel ] "ﬁ&i:éa%sn’é‘ /{1869 ﬁEM @@%asmare cherean
né’raﬁﬂneﬂioﬂﬁif lBydrhsle @rﬁdﬁ@éﬁw@h}ﬂrﬁ%@ﬂﬂ@tﬂyﬂﬁ) 2-methyl-1H-imidazole
| ori de%;élm , nmol ) and cesi um cargonat e
ﬁgorol G- PYaﬂB e added The reaction nmixture
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coaljng to
3-C iorg 6-[ {3 C%Tgro-phenylethynyl) 2-methyl-imidazol-1-yl]-pyridazine

The title compound, MS: m/e = 329.1 (M™), was prepared in accordance with the general

method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole and 3,6-
dichloropyridazine.

Example 26
3-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-6-methoxy-pyridazine
3-Chloro-6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridazine (100 mg,
0.30 mmol) was dissolved in 2 mL methanol and 1.5 mL sodium methanolate solution
were added. The reaction mixtdre was refluxed for 3h. After cooling to room temperature
the reaction mixture was treated with 30 mL water and extracted three times with ethyl

acetate (50 mL each). The combined organic extracts were dried with magnesium sulfate,
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were dried with magnesium sulfgte, filtered and
evaporated. The crude material was purified by flash

ciiltepstbdrapevapbitddmBidibié eaged praluc ORI haR®hs alWRiOsotid é53 mg, .
a@éoq}ﬁ adi entz)rs %}1{% desired product was obtaine
5599, Ms: mle = 338.1 (M+H+).

(3- Chjofa. phenyl et hynyl ) - 2- et 24 i dazol -

- or Q- phenyl et hyn nme -im dazo
-16- ﬁeeérf?ﬂogyph%ﬂfﬂ?éh%w %ﬂqﬂéﬂr}@%{éﬁ@ah@ -yl Wld@#@-?rybehmzﬂlyl-
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&3¢ ﬂnﬁ%lﬁw@s IR EL RY b indh &Iﬁleﬂﬁ@ﬁ lLfd aﬁn‘rzd-lyl[lﬁj]\ne(}gfdrochlonde

Chl thynyl) - -1 m dazol

éZ‘f ;qogf féémﬁgtan§1|CE%Iyrpucaﬁh@éateTh%6 migt 1.2 monel) @r@rmladdm ‘The reaction
Hafiie 388 hatbdh) the WABNAEPATIAGC 3B SAMIRRGS oMbt B8m
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2- fluoro-5-nethyl pyridine.p3 1le e 31 5-Methyl -
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ar Qr.Q- 5- met hyl pyri di ne. 35 Exanple 32 2-
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G)hal’(nle&oﬁqpfoluﬁ&; MS: m/e = 362.2 (M ), was prepared in accordance with the general

SdBod ot LGB, R e T Blnds - D heT sy hih et nfihfote and 2-

fluoro-6-trifluoromethyl-pyridine.

Example 30
2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-5-methyl-pyridine
The title compound, MS: m/e = 308.2 (M), was prepared in accordance with the general
method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole and 2-
fluoro-5-methylpyridine.

Example 31
5-Methyl-2-[2-methyl-4-(3-trifluoromethyl-phenylethynyl)-imidazol-1-yl]-pyridine
The title compound, MS: m/e = 342.1 (M), was prepared in accordance with the general
method of example 1 from 2-methyl-4-(3-trifluoromethyl-phenylethynyl)- 1H-imidazole
and 2-fluoro-5-methylpyridine.

Example 32
2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-4-methyl-pyridine
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me = 362.3 (M+), was prepared. jj. accordance w th the
general nethod of exanple 1 from
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(M+), was prepared in accordance with the general
net hod of exanple 1 from Example33
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SThatiscambrreh b e ﬁ%l@? 2-WRscgRar aHm asF raz e with the general
yin@ﬂiﬂ))ﬂﬁ'eﬂcan&ﬁ@ NZeymh D IrhétRylan(s -giifiedrBieeiyl PBenylethynyl)-1H-imidazole
h&/d 0 2{ ride.  Exanple 39 35
4-?‘%5’§“ -lf?‘%o-f@jﬁirr BE-phenyl et hynyl ) - 2- met hyl - i ni dazol -1 -y
|']-pyridin-2-yl}- thionor phgyanijde ¥ 2004/ 111040

PCT/ EP2004/ 00611
{5- {4— 3-Chloro-p eny:iethynyl)—2—methyl—imidazol—l-yl] ~-pyridin-3-yl}-dimethyl-amine

The title compound, MS: m/e = 337.3 (M"), was prepared in accordance with the general
method of example 27 from 3-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-5-
fluoro-pyridine and dimethylamine hydrochloride.

Example 38
3-[1-(5-Dimethylamino-pyridin-3-yl)-2-methyl-1H-imidazol-4-ylethynyl]-benzonitrile
The title compound, MS: m/e = 328.4 (M™), was prepared in accordance with the general
method of example 27 from 3-[1-(5-fluoro-pyridin-3-yl)-2-methyl-1H-imidazol-4-
ylethynyl]-benzonitrile and dimethylamine hydrochloride.

Example 39
4-{6-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridin-2-yl}-
thiomorpholine
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mat erl was purl onmat ogr ap
(Wee @t@ﬁéﬁ@w mhbatet 'éhe]pH)waa ndbusthé tei2 by ndditipn ofisattsodium
rl%Ha 2&8)%1%%%@4@ t18 ln‘thL{rg }7\7 {'&tracég gljn’ee lMﬁles Wﬂ% rnethylene

ESI S O ternedl at es
eé 5@ each). The com 1ned orgamc extracts were dried with magnesium

é&%% ;9% r%hb%gg rgéegyg gor}lée ﬂgdrfq qq;ycﬂa?h chromatography

hcptmeet/ iyl asetatenied) endithodeiragd pm@béwzmtéal(m@as(h whitetsolid (97 mg,
L | rrL dry THE and 17.5 25 nL
riA ﬁl/g S4§94’I{£44¥"1‘8ure was evacuated and
@an&kslbbéhhtmeﬂlamsgon several tinmes to renobve oxygen
fromthe solution. Triphenyl phosphine (329 ng, 1.25
mmol ) and
bi s(tri phenyl phosphi ne) pal | agl l})m(ﬁxl )chloride (1.47 g,
2.09 mmol ) wel-@-Gbldeatphemyle¢thgnyl)j-2anethplnl Hhimidazelewas
stirred at roomtenperature for 1 h. Copper(l)i odide
(239 ng, 1.25 mol) and trinethyl acetylen (6.28
g, 6.39 mmol) were adgded. Jhe res m xture 30 was
stirred-at room tenperaty e/ erni git7\The sol vent was
evaporat ed. The residue was/ taken up i 500 nL water
and extracted three timedlwith ethyl acetate (500 niL

QR -
(3-Chloro-phenylethynyl)-trimethyl-silane
1-Chloro-3-iodobenzene (10.0 g, 41.9 mmol) was dissolved in 100 mL dry THF and 17.5

mlL triethyl amine. This mixture was evacuated and backfilled with argon several times to

remove oxygen from the solution. Triphenylphosphine (329 mg, 1.25 mmol) and
bis(triphenylphosphine)palladium(IT)chloride (1.47 g, 2.09 mmol) were added and the
reaction mixture was stirred at room temperature for 1 h. Copper(I)iodide (239 mg, 1.25
mmol) and trimethylsilylacetylen (6.28 g, 6.39 mmol) were added. The reaction mixture
was stirred at room temperature overnight. The solvent was evaporated. The residue was
taken up in 500 mL water and extracted three times with ethyl acetate (500 mL each).
The combined organic extracts were dried with magnesium sulfate, filtered and

evaporated. The crude product was purified by flash-chromatography on silica gel
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gel WO 2004/ 111040 PCT/ EP2004/006111 -24
(heptane/ethyl acetate 100:0 -> 80:20 gradient). The
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Sol ution 1: (3-Chloro-phenylethynyl)-trinethyl-silane
(Sted29, 70 96 23.8 nmmol ) and 5-
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Ohedolaph.) and triethyl an1ne (4.52 nmL, 32 mmol) were
dissolved in 50 nmL dry THF. This mxture mas al so
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rﬂlso ¥Bcuafeidnd BABISHIRE 98 ¢h 5P YvER] Gihkd 0T efhrovEbByged AR@m the

gﬁtlon was than stirred at room tenperature
¥ght. The sol vent was evaporated. The residue was
taken up in 200 nL water and extracted three tines

violiticet hyvhs Raeddabao 62QAd sdlugas Miwas E&&d@ﬁ?@vﬂ@ A HRITEARbA mixture

PISTEP A R b ab Sa AR LR e eoR B/ in THE, 28 L, 28

Pfriof ) ve4b dd¥ed H@%&mﬁl usghiapie &Qctﬁin' W&&hﬂf—‘étured at room
(et hyl ene chl e/ net hanol 100: > 95: 5 gradjen
atﬁ%i‘PF‘ﬁ‘éura E¥FIR SO ERES BtoR A Thegesis mﬁtmm 200 m.

Sdtérthr{dGexB3cted thr@éﬂiﬂn%é’wrtﬁ @t ackta®d @00 AL &kh). Tithle Sombined organic
mat eri al still contalnedﬁhetraba YIarmDnl
€

<xfrpets mge%}%dmm PRSRASIUN lfale fileted snd efapostied hegpude product
e predied B? ﬂ@sh dromARIFP Ay Bn3ilich el TBlctllent c&lorlde/ methanol 100:0 -

H-i m dazol - th ny enzonitrjile
> 95:5 grad1ent) and t e de51red proé) ct was obtained as a light brown solid (6.93 g,
purity ~50 %, yield ~74 %). This material which still contained tetrabutylammonium

salts was used without any further purification for the next step.

Example B
3-(2-methyl-1H-imidazol-4-ylethynyl)-benzonitrile
CN
N
N

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

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

Example C
5-Chloro-3-methyl-pyridazine
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with the general nethod of exanple A (step 1 and 2)
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5-i odo- 2- net hyl - 1H-i m dazol e. 3§ -Exanple C
5- Chl or o- 3- net hyl - pyri dazi ne WO 2004/ 111040
PCT/ EP2004/ 006111 -25 C N Sep-1
3- Met hyl - pyri dazi ne- 2- oxi de 3-Met hyl pyri dazine (10 g,
106 mol) was dissolved in 62(fmacetic acid and
hydrogen 5 peroxide (30 %in tar, 58 nL, 568 mmol)
was added. The reaction nixfuré was heated at reflux
for 6h and the sol vents were evaporated. The residue
taken up in 200 nL water, neutralized with sodi um
nate.and extracted three tinmes with
= & nL each). The conbi ned organic
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, .Ste - -4-nitr i _
e aelsrelacdvigh bBurs cREog A9 AT bree Reeisith 450
RishlsroRfRthume () 50WaE esihS ST /@ehbiRePordhni€ @A€actSwérk dEied with
15 aci.d. Ntrig acjd (0.47 qu ﬁl. mol) was ad eg
draspifie sgHereriEreandtsvaneTaiedt Trecriide Pradust wep pirified by three
lc8hicktivveGbcrditalliZARnE BBGT toliknBlhtd HiLlMR&] Srddatiuldsiobtained as a
Q&gred,énto crushed ice and the m xture was extracted
{ i
1}

tesoliq (A8 g 010)-di chl or omet hane (50 L each). The
i ned organic extracts were dried with magnesi um

sulfate, filtered and evaporated. The crude product
@ﬁﬁﬁﬂ%&kﬁﬁﬁkﬁﬂﬂﬁﬁﬂﬁkhﬁﬁé%thout any further

- BUMefHyE-B i @42ireOr - okilde (£5chg, 460 bR wazl@RoRred in 2 mL conc. sulfuric

4- Br ono- 6-, th¥l-p ridazine- | -oxide . ) )
GCRoNHE 260 0 A BTy 4 dappHers addedropwise ang hereqation mixture was
MeRkd aMREud 8! YROrehfich Mixt@G8hds CarefiltlyhouRLISIM crushed ice and
brom de (650 n., 8.7 nmmol) was, added and the reaction
ipedmiFtare s erisaatedithree times with dichloromethane (50 mL each). The
combined organic extracts were dried with magnesium sulfate, filtered and evaporated.
The crude product (270 mg, 42 %) was used without any further purification for the next
step.

Step 3

4-Bromo-6-methyl-pyridazine-1-oxide

6-Methyl-4-nitro-pyridazine-1-oxide (270 mg, 1.74 mmol) was dissolved in 2 mL acetic
acid, acetyl bromide (650 ml,, 8.7 mmol) was added and the reaction mixture was heated
at reflux for 1h. The reaction mixture was poured into crushed ice, the mixture was
neutralized by addition of sodium hydroxide and extracted three times with
dichloromethane (50 mL each). The combined organic extracts were dried with
magnesium sulfate, filtered and evaporated. The crude product was purified by flash-
chromatography on silica gel (heptane/ethyl acetate 80:20 -> 30:70 gradient) and the
desired product was obtained as a light brown solid (150 mg, 45 %).

Step 4
5-Chloro-3-methyl-pyridazine

4-Bromo-6-methyl-pyridazine-1-oxide (150 mg, 0.79 mmol) was dissolved in 5 mL

chloroform. Phosphorus trichloride (501 mg, 3.65 mmol, dissolved in 1 mL chloroform)
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with dichloromethane (50 nL eagh). The conbi ned
organi c extracts were dried wt magnesi um sul f at e,
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chl orof orm) WD 2004/ 111040 PCT/ EP2004/ 006111 -26 was
added at 0 C. The reaction pixtyre was stirred at room
tenmperature for 36h and h%’ﬁl"béﬁped into crushed ice.

The mi xture was neut Bathlaﬁﬂsbﬂethﬂcﬁytridaﬁinef sodi um
carbonate and extracted three tinmes with
di chi oronet hane (50 nL each). The conbi ned organic

extracts were dried with magnesium sulfate, filtered
and evaporated. The crude 5 pr|oom t was purified by
fl ash- chr omat ogr aphy on sili ﬁem (hept ane/ et hyl
acetate 80:20 - > 30: 70 gradient) and the desired

product was obtained as a brown oil (70 rTg, 69 9.
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emggr&@m:m M{a&dﬂhﬁ{ﬁd amd Ezhpofmgild Ghe drads lplrécaicf Wag piéﬁﬁerdebir three

an ev orate e ro ri e .

et Rt O alizgtaons dea Lolars S he e ey GRRGUT Wanebtaingd o 2

t kit sid (seh Iﬁgm%lpt was obt ained as a white solid

(800 ny, 6% St ep 2
h

L e ng, 4.09 mol) was
dlssolved in 2 nL conc. sulfuric
3-Methyl-pyridazine-1-oxide (450 mg, 4.09 mmol) was dissolved in 2 mL conc. sulfuric

acid. Nitric acid (0.47 mL, 11.4 mmol) was added dropwise and the reaction mixture was
heated at reflux for 4h. The reaction mixture was carefully poured into crushed ice and
the mixture was extracted three times with dichloromethane (50 mL each). The
combined organic extracts were dried with magnesium sulfate, filtered and evaporated.
The crude product (270 mg, 42%) was used without any further purification for the next
step.

Step 3: 4-Bromo-6-methyl-pyridazine-1-oxide .
6-Methyl-4-nitro-pyridazine-1-oxide (270 mg, 1.74 mmol) was dissolved in 2 mL acetic
acid, acetyl bromide (650 mL, 8.7 mmol) was added and the reaction mixture was heated

at reflux for 1h. The reaction mixture was poured into crushed ice, the mixture was



acid. Nitric acid (0.47 nL, 11.4 mmol ) was added
dropwi se and the reaction m xture was heated at
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into crushed ice. The m xt F¥RRleEneutralized by
addi ti on of sodium carbonate and extracted three
ti mes2:\fit(b-alilsrlol peaRINAND - A RRHYL iBadhdl-1- 1] 65-A ekl e dine:
organi c extracts were dried with magnesi um sul f at e,
filtered and evaporated, The crude product was
purified by flash-chrondtography on silica ge

2 > 30:70 gradient) and
\wag/ obt ai ned as a brown oil (70

ioro-phenylethynyl)-z-nethyl-inidazol-
-fluoro-pyridine: C N NF N

The title compound, MS: m/e = 312.0, 314.0 (M+H™), was prepared in accordance with
20 the general method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-
imidazole and 2,6-difluoropyridine.

Preparation of the pharmaceutical compositions:

Example I

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

25 mg/Tablet

Active ingredient 100
Powdered. lactose 95
White corn starch 35



The title conpound, M5: me = 312.0, 314.0 (MtH+), was
prepared in accordance with 20 the general nethod of

wex@apl®4d from 4-(3-chl or o- phenyl et hynyl ) - 2- neCTEP2004806111
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i m dazol e and 2, 6-difl uoropyridjgyne. Preparation of the
pharmaceuti cal conpositions: Exanple | Tablets of the
f di-awiipgreldimResi tion are produged in a conventional
nner: 25 / Tabl et Active ingredient 100 Powdered.
Inﬁﬂ%r QX@Beth%F?’E corn starch 3% WD 2004/ 111040
PULLERRRD4H96111 - 28 Pol yvi nybpyrrolidone 8 Na
car.hoxynet hyl starch 10 Magnesium stearate 2 Tabl et
3 ﬁtweg’é 5 Exanple |1 Tabl et 228f the fol | ow ng
conposition are produced in a conventional manner:
ng/ Tabl et Active ingredientg leffowder ed. | actose 100
1o White corn starch 64 Pol yvinylpyrrolidone 12 Na

\(/:\ﬁr oxygg)t@f%%gjst,ar ch 20, Magnesi um stearate 4 Tabl et
Aee © ! VERGFITROSIYQD ATER S 1 CqnygntiQsaf BWIRE
conposition are produced: ng/Capsule Active

| iag/bieent 50 Crystalline. lactose 60 20
M crocrystalline cellulose 34 Talc 5

Active ingredient 200
Powdered. lactose 100
White corn starch 64
Polyvinylpyrrolidone 12
Na carboxymethylstarch ' 20
Magnesium stearate 4
Tablet weight 400

Example IT1

Capsules of the following composition are produced:

mg/Capsule

Active ingredient 50
Crystalline. lactose 60
Microcrystalline cellulose 34
Talc 5

Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the 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.



Magnesi um stearate 1 Capsule fill weight 150 The
active ingredient having a suitable particle size, the

w@eoostigdoo ne | act ose and the 25 microcrystal | PEIEEP2004/006111

cel l ul ose are honbgeneously m xggl-w th one anot her,
sieved and thereafter talc and nagnesi um stearate are
adm xed. The final m xture i lhinkd €ed i nto hard
gel atine capsul es of suitable size. WO 2004/111040
PCT/ E 2004/0061 29 O 1. A conpound of the
gener &1 ‘T SPRRIH Oﬂ%&gﬁﬁf &%H“Wherein 5 R signifies
halogen, | oner al kyl, |ower al koxy, CF3, CF2H, OCF3,
OCF2H, or cyano; R2 signifies |ower kyl; R3
signifies heteroaryl, which is optionally substituted
by one, two or three substituents,
group consi sting of haIQger}_\I | ower Q , cycl oal kyl
| ower al kyl - hal ogen, 7 howet al'kexy, NR R' or by
10 1-norpholinyl, or by 1PP frolldlnyl optionally
substituted by (CHQ)O 10R/" or\ hy plperldlnyl
optional ly substituted H§ (CHé}o 10R, or by
t hi onor phol i nyl, 1-oxo-thi onorpholinyl or
ngghpxo thlonDrphollnyI or by piperazinyl,

onaII substituted by |ower alkyl or

) osigni s’delamek ;lpwellsk}ﬂ% loweitnlkivxygehs, QFelde® CE, KYCF.bl; or cyanos

(ﬁ}Q) £V , R' are independently from
each otrgrsqégéJg n, Iomer al kyl, (CH2)o, 1-cycl oal kyl

oR"  ( Gigifiesche@RoarRly whichhy dpdagyety st(sQyithd by OBHERS o three

wh
yol oaltbartuts WRERS fidm (e erdle COt ity bdolic e gliod
sal ts yeleakkgl lower aﬂi}’bbﬁpgﬁmnd}’aaodowdlr aﬂgoxyoNde R o liy of

10 the gengiabndighny g, R a/

15

20

1-pyrrolidinyl, optionally substituted by (CHj)o;OR, or by
piperidinyl, optionally substituted by (CH,),:OR, or by
thiomorpholinyl, 1-oxo-thiomorpholinyl or 1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by lower alkyl or (CHj)o,1-cycloalkyl;

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

R’,R” are independently from each other hydrogen, lower alkyl, (CH,)p-cycloalkyl or
(CH3)1,,-OR;

R*  is hydrogen, C(O)H, or CH;R® wherein R’ is hydrogen, OH, C;-Cg-alkyl, C3-Ci,-
cycloalkyl,

as well as pharmaceutically acceptable salts thereof.

2. A compound according to claim 1 of the general formula

Rl

RZ\(/N = IA

wherein

R! signifies halogen, lower alkyl, lower alkoxy, CF; or cyano;



RN%IA NR3/ wherein Rl signifies hal ogen, |ower
al kyl, | ower al koxy, CF3 or cyano; WO 2004/111040

WOEOAEPROD4/ 006111 -30- R2 signifies | ower alRyI/EPRB4/006111

10

15 Zcyhfo

20

25

30

signifies heteroaryl, which is.gptionally substituted
by one, two or three substituents, selected fromthe
gR%)ups1€ﬁﬁé‘sll§wal’@kjﬂ)f hal ogen, | ovver al kyl, | ower

Kyl n NR R o rphollnyl

o R e gy L isin e AL astfied BEOBS, two or thréd
( CH2) &bidden @ selR¥ted Iﬁ*o@@ﬂie@rcﬂ)@ corRRtih® BEhdlveeh UBHF illd}tl Sdwer
by ( OR, or I 0X0-t hi onor pho% | nyI or
pi per 1?“71} geBxﬁYF%‘thR%‘ 96 Btituted by | ower alkyl or
(CH2)pnior h@lhl@ﬂ%'dﬂb 1o R IS hydr ogen, |ower alkyl or
(CH2) ndependently from

each %(T%/‘Hf% ‘PPaHVé'\‘/%Fmé? I(C B orbyycl oal kyl
or (ﬁb&)dm?lol?pncﬂﬁlly\&hﬂstlﬂﬁecplh;adf‘(mggwm C@}I}Jyy accept abl e

fornmula |

salts r eof nd o
accorbiﬁé@%@%nﬂpépﬁ?gp erein RL is chl oro or 15
cyan Oplgé]ramﬁyl(; BPRAHING s6HstitREHY Bwer hyBGQOHIRNCOIVAIkY;

claim wher IS un ubst ed or su stltut ed
pérl e V‘iLFOg?Fl O‘SerRﬁcy iOla kula | in

ARG R dad 16 8epintdbnth) RbiNedsh &h@ﬁ%}di‘o elﬂelo%mwn FEHT% - (Zycloalkyl or
[4 - chl oro- phenyl et hynyl ) - y -im dazo

Ym-dvne, 20

2as[véeﬂ(z§ ﬁbﬂxﬂi&u@&ﬂw&‘éf;ﬁm)&&s tRef@BE Oyl - i m dazol - 1-yl ] -
4tr|fluororrethy pyrimdine, 2-

4-( 3-chl Iet nyl 2-met hyl -i m dazol - 1-yl
!4_( G O%qp qrﬂl Ppanu 2)1/ I 1);1a)ccordance vs¥1th claim 1, wherein is] chloro or

(3-chl oro- phenyl et hynyl) 2-nmet hyl -i m dazol -1 -yl ]-
5-fluoro-pyrimdine or 3-

1-(4-peth - Him dazol 4-vyl
et ﬁyn‘ﬁ] %’%‘:ﬁfﬁ Lﬁ fic) C%%awe‘eﬁbeam 3R RIiS |

| insababa@dne eubditdted ppiMidia-2pherein R3 is
unsubstituted or substituted pyridin-2-yl. 7. A

Smogfg’#%d of for mil a | leli Plnaa%g(%rdgr?crecv%th clta1fr]n V?hereln ‘the compound is
4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyrimidine,
4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-4-trifluoromethyl-pyrimidine,

-

2-[

2-[
2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-4-methyl-pyrimidine,
2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-5-fluoro-pyrimidine or
3-

-[1-(4-methoxy-pyrimidin-2-yl)-2-methyl-1H-imidazol-4-ylethynyl] -benzonitrile.

6. A compound of formula I in accordance with claim 3, wherein R® is

unsubstituted or substituted pyridin-2-yl.

7. A compound of formula I in accordance with claim 6, wherein the compounds
are
3-[2-methyl-1-(6-methyl-pyridin-2-yl)-1H-imidazol-4-ylethynyl]-benzonitrile,
3-[2-methyl-1-(6-trifluoromethyl-pyridin-2-yl)- 1H-imidazol-4-ylethynyl] -benzonitrile,
3-[2-methyl-1-(5-methyl-pyridin-2-yl)-1H-imidazol-4-ylethynyl]-benzonitrile,
3-[2-methyl-1-(4-methyl-pyridin-2-yl)-1H-imidazol-4-ylethynyl]-benzonitrile,
2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl] -6-niethyl—pyridine,



are 30 3-
[2-met hyl -1 -(6-nethyl -pyridin-2-yl)-1Him dazol -4-yl et

woyowlijlo4benzonitrile, 3 - [2-methyl- | - PCT/EP2004/006111
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35

(6-trifluoronmethyl-pyridin-2-ylj;
-1H i rni dazol - 4-yl et hynyl ] benzonltrlle

[Z{MBJMOTJ) enyl&h fn/;ﬂ) @-)fﬁétijlflnﬁd&b) 1Jyﬁ GJﬂlﬂi@;r@hreﬁIyYJpﬁldme,

h
ﬁ%&%wpﬁ%zo%ﬁéhmx -3- methylﬂrmﬁqzebml -SryatlerltRyRidine

- henzonrhiorbpBenyldh ¥] vhr-2- methyl—1m1dazol 1-y CH ~5- ﬂuoro—pyndlne,
(3-chl or o- phenyle ynyl ) azol

123E111(36&%@@?H}6§h¥tﬁfﬂh&mv@m5¢zﬂt1@11]05 methyl-pyridine,
P@Tél’%??e%é m/?)lz %netflﬂ—lmldazol l—yO] -4- methyl )})yndme,

chl oro-p eny et

%“lfcw(?fcbl%qawhemﬁgﬁhyrp%mlﬁbyl-ng@hl W 35 ﬂuoro pyndme or
@J@Js%ﬁamﬁ;wpﬁkﬁsm@yly - 2B NYihiiH PR 230 pykidth 2-y1}-

@BOH%P HR®- phenyl et hynyl ) - 2- net hyl -i mi dazol -1 -yl ]
5 fluoro-pyridine, 2- [4 (3 -chl oro- phenylethynyl)
-2-nmet hyl -i m dazol - ﬁ - 5- et hy| - pyrldlne 42-
[ 4- ( 38-dhfBRRRYSI YO r@t ¥ hifl gccordanediyith £ mrmézvmerqmﬁ is
ﬁﬁﬁgthﬁ{edwrsﬁl%tlﬂﬁed ?}g}ndln -3-yl, o
4- (3-chl oro- phenyl ethynyl ) - 2 nmet hyl -i m dazol -1 -yl ]
5 fluoro-pyridine or 4-{6-
[4(399:11&&5 PREHLELAY |
-pyrid éﬁ) -t h(|5 onor pw %Clc%léraﬂg% Clgﬂﬁcg%lgélﬁﬁg t%%/‘gmpounds
f@?nula [ in accordance with claim3, mhereln R3 is

u&f‘%l’ﬂ%% '5t Mt(@dch?d'roﬁ}ﬁgﬁﬁktth?flﬁg Z%Eﬂhgl ﬂm:cjla%ch -1 }% ﬁﬁrédlne or

onmpound In“acco
v&rénkéﬁﬁhlomrpb@rmb@hmb 2-gneghylgmidazol-1-yl}-4- methyl pyridine.
2 chIoro 5-[4-(3-chl oro-phenyl et hynyl ) - 2-net hyl -i m daz

|']-pyridine or 2-
[ 4 ( 33/ A compopnd g fostrwel injacoordendeytithi chiitted ovhereiy Ry is pyridaziny]

f la |
éggﬁhﬁgg%%gkﬂ%HEQP%9§Mﬁ§%ere|n %&9%% g;rrd22|nbr or
pyra2|nyl whi ch nmaybe substituted or unsubstituted. 20
1 %r%%?)gmgfof fo?o s dlaln ac&&d@?&%&aﬁﬁﬁl i’H WhefhR D compounds

erein-‘the co
[ME(S chIoro phenylethynyl) 2-nmet hyl -i m dazol - 1-yl ]

- %‘?5 SUSPERLARELAGD 2 pethylimajdanol Ltl-3-metinlgyrigazing.
h—yhlopgfphdaiqt}n@ybrz mﬁl 1-imidazol-1-yl] 6 -methyl- plyrldaznl*le or
pyﬁ‘f‘ IRy She RIS ES B iRl I RRen -
with claim3, wherein R3 is furan-3-yl. 30 13. A

%T%i{%&ﬁoﬁ%ﬂ% ﬁ)a}nuhanl AGEOL ARG S gl:ﬁmcé AT AR R3 is

furan-3-yl.

13. A compound of formula I in accordance with claim 12, wherein the compound
is

5-(3-chloro-phenylethynyl)-1-furan-3-yl-2-methyl-1H-imidazole.

14. A process for preparing a compound of formula I as defined in claims 1 to 13,

which process comprises

(a) reacting a compound of formula II



is 5- (3 - chloro-phenyl et hynyl)
-1-furan-3-yl-2-nethyl -1 Him dazole. 14. A process

wo oro4prwpar i ng a conpound of fornula | as def i PEOEP2004/006111
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15

claims 1 to 13, 35 which procegs. conprises (a)
reacting a conmpound of fornmula Il WO 2004/111040

PCT/ EP2004/ 006111 -32 R ~ (llr R HN R4 wherein Ri,
R2 and R4 have the neanings as [defined in claiml,
with a conmpound of fornmula Il R3-Z (111) 5 wherein
R3 has the neani ngs as defi nef claiml and Z is

hal ogen or B(OH)2; or (b) b P g a conpound of (ID)
formula IV R2N (R /N RA wherein R2, R3 and R4 have
the nmeanings as defihed/in claim1, wth a conpound
of formula V R 10 UNl X wherein Rl has the

meani ngs as defined in cllaim1 and X i s hal ogen; or
(c) reacting a conmpound of forrmula VI z N hal R3 R4
théreianIWZ arﬂﬂ{%elﬂ‘ﬂelhaa&ﬁngsfae defrediingkiag, defi ned in

nkém%$$n¥é£%’ Pt%]pgen 15 with a conpound of

(1)
wherein R® has the meanings as defined in claim 1 and Z is halogen or B(OH),; or

(b) reacting a compound of formula IV

2 N 4
R\(/ l/ W)
RfN R*

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

with a compound of formula V
R1

V)

X

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

(c) reacting a compound of formula VI
R2 /N hal
e w
R® R

wherein R? R® and R* have the meanings as defined in claim 1 and hal is halogen,

with a compound of formula VII

(VID)



Y WO 2004/ 111040 PCT/ EP2004/ 006111 -33 wherein R has
the nmeaning as defined in claiml and Y is

wao edoaeitoyd sil yl or hydrogen, and if desired, PCT/EP2004/006111
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converting the conpounds obtaingg into
pharmaceutically acceptable acid addition salts. 5

15. AwR&ERRERShas Biie MEARR! AR CRNRANNTaR! Y farmdti1dilyRsr
defi n]icled in cl algs 1 to 13, which process conprises a)
r eact OgeTe RpBYRYedf formula RL RZ N H Il 10 with

a conpakedingfthé echﬂpkt@1dlét%b?aideulintovmmh&u%ﬂM%céZp%le acid addition
nmeani ngs as defined above and Z i's hal ogen or B(OH) 2,

to a fpound of formula R R2 NI1A R3" 15 wherein
R, R2 and R3 are as described in claim1 and Hal is
chloro or fluoro, and if desired, when R4 is other

t han hydrogen, .b) reacting the coppound of fornula |A

Wit h %Py- wﬁ@r@ﬁe%m&mcampowépf )Jlatlcﬁsale@%f%a&mmslto 13,
O&hﬂ‘cﬁfpm&ease(&@lpm%/ 111040 PCT/ EP2004/ 006111 -34 Rl |

R2 N I

a) reacting a compound of formula

RZ\(/N =
Y /

H 11
with a compound of formula

R>-Z I1I

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

to a compound of formula
P= IA

wherein R, R* and R® are as described in claim 1 and Hal is chloro or fluoro, and

if desired, when R* is other than hydrogen,
b) reacting the compound of formula IA with a compound of formula:
R*Hal (VT)

to a compound of formula



N R31 R4 wherein Rl, R2, R3 and R4 are as described in
claiml1l, and if desired, converting the conpounds

wo@bdoaiinmwdo i nt o pharmaceuti cal ly accept abl e aci BCT/EP2004/006111
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addition salts. 5 16. A nedicapyent containing one or
nore conpounds as clained in any one of clainms 1 to
13 and pharnmaceutical |y acceptabl e excipients for the
treatment and prevention of md uR5 receptor nedi ated

di sorders. 17. A medi canent accordi ngFto claim 16 for
the treatnent and prevention of - @ nd/ or chronic
neur ol ogi cal di sorders, ] =eul a nxijety, or for
the treatnment of 1o chroni ./d acute pain. 18. A

conmpound i n accordance WIF{: amy one of clainms 1 to 13
as well as its pharmaceutically acceptable salt for

e g K SRR RO R RLERRIAON Py S5 Rty

cl ai r@ntertiag i @mpsahls elstained $ntp phaimeentidaiabicgptable acid addition
acceptﬁ\bl e salt for the manufacture of nedi canents for

the 8% reatment and prevention of n@ uR5 receptor

I’TEdI a&tseqk fediodrdeitson@thing bge (olxsmom*ﬁ{pbulﬁds igclaih@tdim 49 one of

ture of di cang f.or t r eat nent
im0 9 A SR GHAF DL ARSI T e gt ond
cprsmnﬁeﬁss)f mGluRBFdcestot Aediaddidigirdersor for the
treatment of chronic and acute pain. 21. The invention

* k%

as h el7eJIXrrlxtt?eedflc%neen%1 E&SHHQE 90' clai'12n016 for the treatment and prevention of acute

and/or chronic neurological disorders, in particular anxiety, or for the treatment of

chronic and acute pain.

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

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

19. The use of a compound in accordance with any one of claims 1 to 13 as well as
its pharmaceutically acceptable salt for the manufacture of medicaments for the

treatment and prevention of mGluR5 receptor mediated disorders.

20. The use according to claim 19 for the manufacture of medicaments for the
treatment and prevention of acute and/or chronic neurological disorders, in particular

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

21. The invention as hereinbefore described.

%%



