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1 The present invention relates to i mdazole
derivatives of the general formula R N, \ NRf R
wherein Rl signifies hal ogen, |ower alkyl, |ower

al koxy, CF3, CF2H, OCF3, OCF2H, or cyan; 5 R2

“signifies lower alkyl; R3 signifies heteroaryl, which

is optionally substituted by ong, two or three
substituents, selected fromthe group consisting of

hal ogen, |ower al kyl, cycloal kyl, |ower
'Fﬁe%rles "E‘FI ny on gérfﬂ 91!0 bﬁ 2%0}??%1‘ ?’%5%%% O%etnerali limula

substltuted by (C}Q)o 10R, or by piperidinyl,
optionally substituted by (CH2)0, 1 OR! or by
t hi onor phol i nyl, 1-oxo-thi onor phol i piyl .or
1, 1- di oxo-t hi onor phol i nyl or by r’%:ra2|nyl,
optionally substltuhgd bé.long 2 or

R/

(CH2) 0. 1- cycl oal kyl , owerp al kyl or
(CH2) 0,i -cycl oal kyl ; R are i ndependently from
each ot her hydrogen, r>ad kyl, (CH2.)d -cycl oal kyl
or (CH2)1,2-OR R4 i'S hydrogen, C(OH, or CH2R5
wherein R5 is hydrogen, OH~ G -C6-al kyl, C3-G 2-
wh¥gaqal kyl, as well as to pharmaceutically acceptable
salts thereof. 20 WO 02/46166 of which the Applicant

al ready di scl oses substituted imdazole

Rier P Rbifss be g wr G g ons Lot CRon St s OCHERL or cranc;

REONPGAHRs Riwdr Alkyl;Nst ant i nvention surprisingly shown
effects than the conpounds of the prio art.

Less side
R| t h%n%ﬁb%tﬁﬂ?ﬁ lswhighys Bawaﬂlas shlstitwige by ieaechvpeiibhaee

of  genatitlentbdnRtdd frol ﬁle?g'éoﬁf?&ﬁfgﬁhﬁg B Ealg,lgéﬂ W&%}kyl

recept ant agoni st s npounds, of fornmul a are.

di st Flff&ﬁ‘%éawewkﬂahﬂlww arangploaer AkexH NR’ |Rc or by

pr operhb§holinfleyr 6N be used in the treatnent or

prevention of nd URS receptor nedi ated di sorders.

VB/ | &pyrraidimypygptionally substituted by (CH,)o,:OR, or by
piperidinyl, optionally substituted by (CHz),,OR, or by

- thiomorpholinyl, 1-oxo-thiomorpholinyl or 1,1-dioxo-thiomorpholinyl or by

piperazinyl, optionally substituted by lower alkyl or {CHj3)p,1-cycloalkyl;

"R is hydrogen, lower alkyl or (CHa)g,1-cycloalkyl;

R’,R” are independently from each other hydrogen, lower alkyl, (CH;)q,,~cycloalkyl or
(CH32)1,2-OR;

RY s hydrogen, C(O)H, or CH,R® wherein R’ is hydrogen, OH, C,-Cg-alkyl, C5-Cip-

cycloalkyl,

- -as well as to pharmaceutically acceptable saits thereof.

WO 02/46166 of which the Applicant is proprietor already discloses substituted
imidazole derivatives as mGluRs antagonists.
Nevertheless the compounds of the instant invention surprisingly shown less side-effects

than the compounds of the prio art.

It has now surprisingly been found that the compounds of general formula [ 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.

VB/IG 31.03.2005

AMENDED SHEET



AMENDED SHEET. WO 2004/ 111040 PCT/ EP2004/006111 -2 In
the central nervous system (CNS) the transm ssion of

WOIHH1104P akes place by the interaction of a PCTEP2004/006111

neurotransmtter, which is sent2eut by a neuron, wth
a neuroreceptor. Qutamate is the nmpjor excitatory
neur obrtapsential eervius dybenbiGiNS) tantapinayssoraoistingietakalpice by the

N —

receptors are divided into two nain groups. The first
rml n @hm;pate pahetyjdrigcitdtoryotenopiansmece it tredrafondglays a unique

e conby gLl onchannel Ry dlie T 800U OB o acocn

nmmulgs vugptandre dhwﬁbdil artnnwe mdie bongs. tThetthe miiangrduyp, aimely the

N T L L ——

Tt heegpgois (QnﬁluH)Cb degrtohby ecsnd rdajtp@dup Aed dteth&gndre, Hh@iorto the
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S n transduction nmechani sns and
a%‘%’%’&? go?f%{liﬁsre?‘ﬁgg@ ei ght receptors can be
sub- di vi ded into three sub-groups: nGLuRl and nd uR5

:Jel o fresegt, glght ﬁ(fgeﬁ% ﬂRﬂﬂr&lﬁ‘ldo?fﬁfﬁEsH Ri?%'bﬁll%m B dwn gfidofthese some
n ur4, u an u
e APl A AL i P PP el gohsadesion
reedphioins atidhgmdt sgedtivityhidedd didit rgepun @abeRab-disael into three
fo 1.‘; the treatnment or prevention of acute and/or
onf @heur ol ogi cal di sorders such as psychosis,
epi | epsy, schizophrenia, Al zheiner's disease,
CognlmGhﬁldhémﬂi@aRS bahthg togi@ipyl, detiukl f:5d nAHuRe bkloagto group 1T

ERH ORI S AR e e C LA AR @ Bl caused

20 by bypass operations or transplants, poor bl ood
S uppliygands mTtﬁetbb(&irdiplc g}mitnﬁhte(tafeﬁto'tmﬂ)dlkﬁﬂgéﬁg to thedst group can be

oxi a _caus re nc cardla arr
S i B ARG poRRRRe oY SR AT dieppin Enf foBEa BRirders such
IaS phehodgs, e}bilﬁj}ts}h @Qﬁ@ph@erﬁm{lﬂmm@ﬁy&t@@@ Bbgnitiad ekadders and
scl eros isl AL ﬁrrentl a,caused by Al DS eye
F%?Dﬂl‘?liyéilﬁ le'se? ‘ﬁ%‘paétc 1P b AR E par ki nsoni sm or
par |l unsoni sm caused by nedi canents as well as

cond |0thm3eam1eclhdjcs@&mtlﬁ tBis uba;mh@n pors r@ﬁﬁtﬁéﬂ%@&ﬁ function caused
SUC as e.

ctions, musc pas vu| si on
FW @m% RPETgonAF WHFR%%%{ P%ﬁ@@d SRPRS T s BrAHT Bip ford injuries,
hmchinﬁlrﬁ@)%y@bm@ Raus@d iy 9&Hgnaﬁ@5m::lrﬂﬁg arr@%%ﬂﬁﬁ"!ﬁﬁb?y@a@ﬂua Further
S| Di sarders nedi ated full or by
FFGE@E@ TeRtiog ST AETRESIIT HEhoE amgpgophic atéral sclerosis
(ALS), dementia caused by ATDS, eye injuries, retinopathy, idiopathic parkinsonism or

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

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

depressions.

Disorders mediated full or in part by mGIuR5 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. Patenis (2002), 12, (12)).



chroni c degenerative processes of the nervous system
such as Al zheinmer's disease, senile 30 denenti a,
Par ki nson' s di sease, Huntington's chorea, amyotrophic
| ateral sclerosis and multiple sclerosis, psychiatric
di seases such as schi zophreni a and anxi ety,
depression, pain and drug dePenden ExPert Qpin. in.
Then Patents 2002), 12, (12)). ~3'~ 3 Selective
mQ SeREtiennGh RS stagosiste arspeialy lugefus®f te tfeamednhef anxiety and
pai‘{reatnent of anxiety and pain. In a first aspect,
"here is provided a conpound of the general fornmula
RN \ Il I R3 R4 wherein R signifies hal ogen,

|k
oy AR S fipre RO RS cquioitnd QR boptel Rl 2+ ("

nenbered heteroaryl which is optionally substituted
by one, two or three substituen s, selected fromthe
group consi sting of hal ogen, C6- al kyl
C3- C6-cycl oal kyl , - (3%- al ogen cyano,
Cl- C6- al koxy, NR R' & By 1- norphollinyl, or by
~1-pyrrolidinyl, opt|§ﬁ y substituted by (CH2) 0, I OR
or by piperidinyl Ropti 8nal |y substituted by
(CH2) 0, 10R, or by thionorpholin
whercin o -stamilisdraisigeni Gy Ce-aikyly G- Cs@ﬁ@%ﬁ €hi, SAbHp ¥R {ACFH, or
Ripe: i n |_ B j -
cyalgﬁr,/ 5 i @] &f&%q(%eg o hk%f?(éﬁ@ﬁl%ﬁlh&kffieﬁgggﬁ @ﬂi Kptlonally

subsgtutedsbariey Iwaopr t@@e@lzsnme@s, sef5ctey Ebwethk gloup Ronsisking af balogen,
j d f; b-.CH- J
O B e cloali T S b XL BIED il R or by 1-
morhlalinglg on by G iPrtealidioyl, CpikmelIwWmdnstivred Ry (G5l hydRogeby piPetidinyl,
b !
optaliy e by LA S ORCNE P Bidhirpn Tt ctp Fomarphotinygor 11-
d107iivethEmor;ﬁlbbn)¢ @mbg lplp:tsazofyl fctptima[lia stibsgitutiedt Bye Cr-Cs-alkyl or (CHy),i-
t caII accept »
| ?rilgtlii dnel 0gn'p o(ghg IE%I gltzlﬁ%?&’e@t {:?:%"ici%?lk%t Ryl are
ind?emhﬁ@nfreﬁ eaﬂi.:bthfg&iydrog@f, ﬁld-lﬂ]g;alk@f; {CH3),, acsseg;@mbaa@p 610([5}H2)1 2
I .S I a I OCESS arl n (0)
or! REp el HOIE o RSV aRub & BivbRbsy Bib G R e

cyclogIRYAl dsSadl o6 pharhReaititally sacepabRauictha@toff ornmula 11 Rl
(I'') Rx f~I+F HN

Disclosed herein are compounds of formula I and their pharmaceutically acceptable
salts, to the above-mentioned compounds as pharmaceutically active substances and their

production.

In a second aspect, there is provided a process for preparing a compound of formula [

as defined above, which process comprises (a) reacting a compound of formula It




R4 3a wherein R-, R2 and R4 have the neani ngs as
defi ned above, wth a conmpound of fornula Ill R3-Z
(I'11) wherein R3 has the neani ngs as defined above
and Z is halogen or B(OH)2; or (b) reacting a
conpound of forrmula IV Rz sfl/ (IV) wherein R2, R3
and R4 have the neanings as defined above, with a
compound of forrmula V Rl (V) X\ wherein R has the
whereia R, RysndB* et itvenkaagyes daficeddbbe:, hathagempow of Gyrmula I11
reacting a con‘pourﬂj-Z of formula VI Rz Nhal (VI) R3 (D)
R4 wherein R2, R3"and R4 have the neanings as defined
whebio Ré hantle Inathnihgs R alefigpermbowd 40k Zais helogaoatrRiOBT),; oo (taating a
o VI | (ﬁgf éVIuly) VY wherein R has the neaning as defined
TSRO ARE WA IS tri et hyl silyl or hydrogen, and if
desired, converting the cogpounds obtained into
pharmaceutical ly acid addition salts. In a
third aspect, there ks /provided a process for (v}
preparing a conpoun ©ormula | as defined above,
whi ch process conprises a) reacting a conpound of

whefr&ﬁ W,l 2 aﬁ@ R* Bgve%emnea%nlgls as defined above, with a compound of formula V

@ “”
X

wherein R has the meanings as defined above and X is halogen; or (c) reacting a compound

of formula VI

e /N hal

14 124
wherein R?, R® and R* have the meanings as defined above and hal is halogen, with a
compound of formula VII
R‘
(viD)

Z
Y

wherein R! has the meaning as defined above and Y is trimethylsilyl or hydrogen, and if
desired, converting the compounds obtained into pharmaceutically acceptable acid addition

salts.

In a third aspect, there is provided a process for preparing a compound of formula I as

defined above, which process comprises a) reacting a compound of formula



with a conmpound of formula R3-Z 111 wherein R3 has the
nmeani ngs as defined above and Z i s hal ogen or B(OH) 2,
to a compound of formula R2 i \ A NIt3 wherein
Rl, R2 and R3 are as described above and Hal is chloro
or fluoro, and if desired, aspwhen R4 is other than
hydr ogen, a) reacting the conpound of fornmula A with
a compound of formula: R4Hal (VI) to a conpound of
formula R2 N Ra~ Fe wherein R, rR2, R3 and R4 are as
descri bed above, and if desire converting the
conmpounds obtai ned jinto phar tically acceptable
acid addition salts?\D) d rein is a process for
prepari ng a conpound c/rding to general formula |
- follow ng the general ¥rocedures ag outlined above for
conpounds of formula I. 3c In a fourth aspect, there
with scquunhdietformada canment s cont ai ni ng one or nore
conpounds as defi ned a?g¥§ and pharnaﬁfutically
accept abl e exci pients fof the treatne and prevention
wheddin REhasRbe memixgh as defed alioed antl B ¢ Ieiigsn oM@ H), S04 caf®und of
i ncl ude acute and/or chronic neurol ogica
orders, in particular anxiety and chronic or acute
pain. In a fifth aspect, there j:s provided a conpound
in accordance with any one of glains defined above as
well as its pharmaceutically eptabl e salt for use
in the treatnment oRr evemtign’/of i seases. In a
si xth aspect, there il\s provided the use of a conpound
as defined above as p! Il as its pharnmaceutically

fomgﬁ

acceptable salt for the manufacture of medi canents for

1rga i - ' r Of,. 1 : -
bR i RERIPR, 0P Lo RPN P and ol e ibho [P IRBIDfnd if dsir
whegdiias ethertteanrhyduwgen a) readting tpreespnondieSemivb owitappémypound of
£ iﬁnespective of whether the terns in question appear
ormula; . . .
At 6ne or in conbination. The term

R*Hal (VI)

to a compound of formula

wherein R, R’, R? and R* are as described above, and if desired, converting the compounds

obtained into pharmaceutically acceptable acid addition salts.

Disclosed herein is a process for preparing a compound according to general formula

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




“"lower allcyl"” used in the present description denotes
strai ght-chain or branched saturated hydrocarbon
residues with 1 to 6 carbon atons, preferably with 1
to 4 carbon atons, such as nethyl, ethyl, n-propyl,
i-propyl, n-butyl, t-butyl 38nd the like. . The term

"l oner al koxy" denotes a group wherein the allcyl

resi dues are as defined above and which is attached

vi alnhfOBst O elhES PIRAIICARFAICHENS GEReInge 98¢ @smore compounds

as (fekiﬁ&f dbd%e axﬁfﬂh@ﬁﬁa@&xtlcﬂfy%béb%bﬁ;r@(cipﬁtsrfﬁr thd’ f}&mh&{t fBhd prevention
'heteroaryl™ refers to an_aromatic 5- or_ 6-nenbered

of R Exeriphmpgateh disogersnbhe dﬁ@ldé‘fsd&%%%iué% Pete apd/pr gipnic

neuﬁil&él@ﬂ 8Rorders Yit §ariBlarSikiRUnd chtoffc@r h&fk @i t hose
het'eroaryl groups selectéed fromnitrogen or oxygen.

Especial ly preferred are the groups pyrazinyll,

py rfndd 3 as Qéfrthépe U DWidedWEdntlRahdMH acBEradndt @ﬁ‘t}ilany one of claims
es o such especially ‘preferred heteroaryl
def‘@ﬁtb “E@

eaasewgll ps éb phamgeayticallyyqcceniahle paligfon-upe gy ¢ the treatment or
or 5-yl or furan-3-Y1. WO 2004/111040
pﬁ#%%&iﬁ£%§ﬁ§%06111 -4 The term "cycl oal kyl" denotes a
saturated carbocyclic group, containing 3 - 12 carbon

at OBy sih & %Eta@la% 1s a%oﬁd&ﬁ%? % (ﬂ'ta%'aﬁl o meas YEAAY above ﬁs well as

"pharmaceutl cepta sal t’ fers to any sa
its plmnacemchﬂy)mcanabltv sabsiforethe mamrfagiurg aﬁmdlm@tscfpr the treatm@nt and

prevenﬁon 1S rfcept;grg%%e&ﬁ%;?%gl so the compounds of

genera ornu CN R3 wherein R1
_ S|gn|f|es hal ogen, |ower allcyl, |ower alkoxy, CF3 or

CYTRO follokdn S E it bR DT LEWeL] r@lrktsed HOtHRPr&egnddst:@iSion apply
heteroaryl, which is optlonally substituted py ane,

irrespertiye of thelber banamsingRESONSEPEE PIRP O ST PRBINGHOTplae term

“IO%PﬂkFIt Lo R H@l-00¢ Hesc%\lg'ﬁ\&ﬁ d@ﬁéﬁ@ strall&\ﬁﬁ:ham or branched
allc halogen cyano, 1-%ror phol i nyl, or

satpipterl Iygroorhat Tegidnesopth bia F@Ibgu Bgftmft: pederably with 1 to 4 carbon
atobfs @i ad QR hyRr et n- -propyl, +-propyl, n-butyl, t-butyl and the like.

. The term “lower alkoxy” denotes a group wherein the alkyl residues are as defined

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 pyndm -2,3 or 4-yl, pyrimidin-2-yl, pyridazin-3 or 5-yl or
furan-3-yl



15-piperidinyl, optionally substituted by (CH2)o, 10R,
or by 1, 1-dioxo-thionorpholinyl or by piperazinyl,

WORpaEPHy substituted by | ower al kyl or PCT/EP2004/006111

10

15

(CH2) o, 1-cycloallcyl; R is hydragen, |ower alkyl or
(CH2)o,r-cycloalkyl; R, R' are independently from
each otirgrrhygrchhgdn]” deowes aabiuested ca k@Y droay.cloaadmyl 3 — 12

) s _pharmaceutical ly
accep?ﬁ%%ﬁg Fgrﬁbh Q§ﬁ%o%$%F§rred conpounds of

formula | are those, in which RL is chloro or cyano.
Especildiedtyrop rzéfaemaceidmaalhf tchggeble s oefadso bnpsultt derised from an
grug C%I a%_QaRl%l&)Isbasunsubst ituted or substituted
pyr| £°or exanple the fol l owi ng conpounds: 25
2-[4- 3 chI oro phenyl et hynyl') - 2- met hyl -i m dazol -1 -yl ] -
pyr i miidicampaged m formula I are also the compounds of general formula IA:
[ 4-(3-chl oro- phenyl et hynyl ) -2-met hyl -i m dazol 1-yl]
-4-trifluoromethyl-pyrimdine, 2-
[ 4- (3-chl oro-phenyl et hynyl ) - 2- met hyl -R\ m dazol - 1-yl ]
-4-met hyl - pyri m di ne,
2-[4- (3-chl oro- phenyl eghy}%
5-fl uoro-pyri m di ne oR
PCT/ EP2004/ 006111 -5 gﬁ
1-(4- Met hoxy-pyrimdin-27)7l)-2-nethyl -1Him dazol -4-y
| et hynyl ] -benzonitrileR Especially preferred are
further t hose conpounds of thiss group, wherein R3 is
P&%ltuted or substituted pyridin-2-yl, for exanple
the | om ng conpounds: 5

3R 2- mizhifiss hilogdr, htdrypllephyieiveti allccdyyChs-ckidyans; dazol - 4- vy

yn enzQn le, 3- [2-nethyl-
I ;5?6¥ %q%ué)rv‘oﬁe f -pyridin-2-yl)-1Him dazol -4-yl eth
| ] sighéfiez heﬁetdat}ﬂ,ewhmﬁ-ls optionally substituted by one, two or three

Lin;rf }su Slrsj-éllll\e-flgﬁi ﬁ%{?ecttefhdéﬁégytﬁlf gqurllrlé)ﬁ%p%u&g%# h%odggé qower gﬂqﬁ lower
| - (4- aBdyhbiogaty, tyfﬂnn RRYRY ot b i mi dazol - 4-yl et hynyl ]
b tril
[46?12% 2’%‘? ’Eﬁlﬁﬁﬂﬁeﬁ/wet hynyl ) - 2--net hyl -i mi dazol - 1- yI ]
6- met hyshr ﬁonil@ substituted by (CHZ)OlOR or by

b FSRE‘C o t%ﬁdgn% St Té1¥e‘?bY(CrI[ft) L gazol -1 -11-
[4- @3- @ﬂ&k@&]ﬂo%@lﬂﬂ&ﬁﬁm%f‘%}r) 2-met hyl -i m dazol - 1-yl ]

r
4-
5- met hy| d
4- ggm@bﬁ@ggm whstiiyedbytewmalil er daFelos-ardpalkyl;

ﬁflw% bl 184BEalkyl or (CH 1
2-14-(3- cI | oro haé]lrglogt( yr%)ql)cycoajk}’hyl -im dazol -1 -yl ]l
& et Hy |1n dgnE fromp eachother hydrogen, lower alkyl, (CHj)oa-Cycloalkyl or

[@3ﬁ§hgb§pro phenylethynyl) 2-nmet hyl -i m dazol - 1-yl ] - 4-
net hyl - pyrldlne

331‘1@1&gﬁkhﬁr@ﬁ@ﬂlﬁlﬁ@mﬁ%@mwwakszhﬁmﬂ]y| -i mi dazol -1 -yl ]-
5-fl uoro-pyridine or 4-{6-

{ gyg fggégtﬁé&o%ﬁawd%@mma PRkl mwmlaff\ﬁol “dhtotbbr cyano.

-im dazol -1-yl]-

2
6
2-
[

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-v1] —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-y1] -5-fluoro-pyrimidine or



t hi onor pholine. Further preferred are those conpounds
of this group, wherein R3 is unsubstituted 20 or

wothstibut ed pyridin-3-yl, for exanple the foldcawmgoioo61i1
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conmpounds: .5.

2-chl oro-5-[ 4-(3-chl oro- phenyl et hynyl ) - 2- net hyl -i m daz
611 LV ALrR YL R0l 02 methyl- 15-imidazol-4-ylethyny])-benzonitrile.
[4-I-((-3¥Ilc§[hlo%@c;)-b 1enyl et }nny-ﬁ-ne€ﬁ§?¥?n$3§}d?9W-j?fonl ©
-4-met hyl -pyridine. Preferred are further those

c OWQ%@@%{%%@H a%%&eg‘%%é Eo bR dsHe EM{)%;E{?{%'U X?%éé?iﬁrRa is

pyraziny e substituted or unsu
fropubsiiaripl e suhetitfid pywiding 235 foonpopkdbe fdfowing compounds:
[ 4- (3-chl or o- phenyl et hynyl ) - 2- met hyl -i m dazol -1 -yl ]

3 PR LR AR A Ty i igpidazol-d ylethynl] bepzonitl,
G- h@ajyl— M6-it]dﬁlzci>rngledwl-pzridin—z-yl)— 1H-imidazol-4-ylethynyl]-benzonitrile,
. - -. i l= 1= vl.].
SR SR Bt
B izsmgthmﬁ b(4-wheshd i e -2 syl F Ul dmd Qazgl-4-ylethynyB b eazamnpile,
t £ i : . .
2 X GO EOIDOND L ety lrimpidanol 111 6ot prsiding, |
Reldz8talorwpheopahyatl)20mPETI-EEZ00A1000 61 b due®nidley]l-pyridine,
| f. the i '
R

Beactiadpra-enpetbndyldf- hethmuinaidhiol R-1-5)fuoR>pyzdiNe AN /

d h t ' :
R e e s o
@HK+(p -chivrermgieny BBy hgl-2t ethybamidagd- 1ag | -dehithgdpabiove
04 5o B RS 90 P2 Aol 17510190 3 IR
4-{6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridin-2-yl}-
thiomorpholine. | '

Further preferred are those compounds of this group, wherein R’ is unsubstitated

or substituted pyridin-3-yl, for example the following compounds:

2-chloro-5-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-y1}-pyridine or
2-[4-(3-chloro-phenylethynyt)-2-methyl-imidazol-1-y1]-4-methyl-pyridine.

Preferred are further those compounds of this group, wherein R? is pyridazinyl or
pyrazinyl which may be substituted or unsubstituted, for example the following

compounds:

5-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-y1]-3-methyl-pyridazine,
3-[4~{3-chloro-phenylethynyl)-2-methyl-imidazol-1-y1]-6-methyl-pyridazine or

2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyrazine

Further preferred are those compounds of this group, wherein R® is furan-3-vi, for

example the following compound:

5-(3-chioro-phenylethynyl)-1-furan-3-yl-2-methyl-1H-imidazole,



R3 R4 wherein R2, R3 and R4 have the neani ngs as
defi ned above, wth a conpound of formula VR (V) X

wohaai iRl has the neani ngs as defi ned above apdgr¥Koisoociit

. may be carried out in accordance

10

15

hal ogen; or 15 (c) reacting a_gonpound of formula Vi
R2 N hal N (M) R3 wherein R2; R3 and R4 have the

Coapoan o P e U 054 T TR0 ¢ Ptpared theoRflg oo
PORCEPZOON GO6thts: -7- R (VI1) Y wherein Rl has the

I a I d Yis trinmethylsilyl or
Esg?%ggﬁ?§Cang&?%9%€@%¥ggéfconverting t he conpounds
obt ai-ned ‘i nt o pharnaceutically acceptable acid
addition salts. 5 The reactiomrR'as described in (a)
wi th standard
a conpound of fornula
d and a copper
{ cbfor onet hane or (ID
t et rahydr of ur ane . Colmann et al., Og. Lett.
2:1233 (2000)] or byyheating a conmpound of fornula |
and a conpound of formika Il wherein Z is hal ogen
with a base |ike potassium carbonate or 10 cesi um
carbonate in a solvent |ike dinethylformmde, or Pd
cHREEYAR o atbR di4Ys thomenyegnqaIdgiREmdiorf-ons [see e. g.
ExanRlemPouRushwadiefty al ., Tetrahedron Lett. 40:2657
(1999)]. "The react,jon as described in (b) maybe
carried out by a Rohogashira coupling of a compound (111

Ofn &5 1@? %%ﬂ%}?n%ﬂ@&%jﬁfwé a{éﬁy b@ha¥odeR of %%gﬂ)z; or

procedures, e.g. by arylation
Il using an aronmatic boronic &
catalyst in a solvent |

presence of, e. , 3P) 2PdC12, Et3N |
sOveasting & kempeerdpfrotliridn or di net hyl f or mani de

[ Sonogashira
R2 N /;
v’
R )
R’ R'

.2 3 .
wherein R%, R and R* have the meanings as defined above,

with a compound of formula V

R1

C
X

. 1 . .
wherein R has the meanings as defined above and X is halogen; or

(c) reacting a compound of formula VI

,N—z?/ VD)
R® R
wherein R?, R® and R* have the meanings as defined above and hal is halogen,

with a compound of formula VII



15 et al., Synthesis 777 (1977)]. In one enbodi nent
the neaning X in conpounds of formula V is bromne or

wo odiynao4eThe reaction as described in (c) above:mBywoi/006111

10

15

e.g. be carried out in the presence of Cul,

(Ph3P) 2Pdd 2, Et3N, n-Bu4,.F in a solvent |ike

t et rahydr of uran or dlnetnylfornan1de The salt forns

are made by standard procedures known to the skilled
artisan. 20 The conpoundsxqQf fornmulae Il, 1V, VI and (VID)
VII are novel and al so @ nbodi ment of the pr esent

i nvention. The conpound formulae Il and V are

-comrercially avail abt’e or their preparation is known

to the skilled artisan. The conpounds of formula I

e re co nd of formula VIII
e R AR M A SR
PCT/EP2004/006111 8- wherein R2 and R have the above

nmdni agisedand hal is halogen, wth a conpound of
formula VII as above. The conpounds of formula VIl

pared as.descri bed e in diff and
[C%% eSS CesroRed (eaud oo gh ﬁeceeﬁlfﬁhm HEEP G - Po dfigon sats.
IV maybe prepared by reactlng a compound of forrmula IX
Cﬂhé m):tiozﬁ\hd\ﬁdktrikﬁﬂ iR4amhey ki arR2] oft3nabeh:-Rénda ang stdvdard
1ngs as def nedc?bov

%”i TR 4o OBrEA aﬁm%ﬂé\%%aeu&gi PR 88 2 HRasi P gonic acid
[aﬁ& AtbpEo pamlystE a&ﬁﬂref&ﬁﬂce(di&;&ﬁbheﬂﬂa@m@@ nRabRdsfehne [seeeg,

oo ) o be e Py ot by s Comeun ol
RBmB Gk &f fHApulaitierini¢in R3is hasgdheithedaidide pasasdef Adthnate or
%Qs?&/n% carbonate in a solvent like dimethylformamide, or Pd catalyzed according to
Buchwald conditions [see e.g. Example §; Buchwald et al., Tetrahedron Lett. 40:2657
(1999)]. The reaction as described in (b) may be carried out by a Sonogashira coupling of
a compound of formula IV and a compound of formula V in the presence of, e.g., Cul,
(PhsP),PdCl, EsN in a solvent like tetrahydrofuran or dimethylformamide [Sonogashira
et al., Synthesis 777 (1977}]. In one embodiment the meaning X in compounds of

~formula V is bromine or iodine. The reaction as described in (c} above may, e.g. be

carried out in the presence of Cul, (PhsP),PACl, Et:N, n-Bu.F in a solvent like
tetrahydrofuran or dimethylformamide.

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

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

- present invention.

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

known to the skilled artisan.

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

R%NJ/ nal
HN

(VIIT)



The reaction nmay take place by arylation of a conpound
of formula VIIl using an 15 aronmatic boronic acid

w powpowmd of forrmula X) and a copper cat al yst pa1TIEP2004/006111

16

20

25

solvent |ike dichloronethane pg_tetrahydrofurane
under an oxygen atnosphere [see e.g. Colnmann et al.

- Qe LRTP and R2233 &@%welmeamgﬂaga oi?_ﬁ?lg mula VI may

be prepared by reacting a conpoun mil a V as
anBveceurpornd edrpouladTbss bewerul a XI (XI) 20 Y The
reaction may take place by a Sonogashira coupling in

T

[[SoribepsHilred2 (88941, Synthesis 777 (1977)]. Conpounds

of formula I X maybe prepared by oxidizing a conpound

Ofhef DD Ad KM forr2 @l k& Hd prepare: %acfﬁ-lagiza gg}n%@nd f formula IX
20047 111040 PCT/ EP2004/ 006111 -9 according to methods

known to the skilled artisan. Conpounds of forrmula Xl I
maybe prepared by deproté¢ting a conpound of fornula (IX)

Xl CH(XIll) Rg i Q(CH3)3 OCH3 R3 R4 5
according to met hods, kown‘to the skilled artisan.
Conpounds of formul &N XK\ | may be prepared by

all cyl ating a conpdund 8f fornula XIV CH3 N~
Si-C(CH3)3 (XN) O CH3 R3 R4 .
wherein R?, R and R* have the meanings as defined above,

with dimethyl (1-diazo-2-oxopropyl)phosphonate as described in Ohira [Synth.Comm.
19:561-564 (1989)].

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

. 3 .
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 2 compound of formula V as
above with a compound of formula XI

Y//; (X1)

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

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

. 2 N
. N _
R® R

(X



with an allgylating agent of formula XVa R2-hal (XVa)
10 according to nethods known to the skilled artisan.

wEt@itiing conpounds of fornula XVa are conmer cp@dEw2004/006111
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avai | abl e. Compounds of fornulasXl'V may be prepared by
treating a conpound of fornmula "HN~OH(W R'Il a

| - ' L chl ori de accordi ng
?gcﬁg%%%%gﬁﬁﬁgaﬁ&¥%m$hEB%E¥FF2%£%%fisan. 15 Conpounds
of formula XV maybe prepared by treating a conpound of
fethbOERdRgE faomul KL maynpe z@eparrari by Rgrrotectimga gimnpownd of formula
rgeuci ng agent according to nethods known to the
skilled artisan. WO 2004/ 111040 PCT/ EP2004/006111 -10
Conpounds of fornula XVI maybe prepared by hydrol ysing
a conmpound of formula XVl £H2CH3 H--,~-N O ,N R3 (XTI
Ra- (XVIl) 5 acco&di §.t o NeERGUSHHnown to the skilled )
arti san. Conpounds of f rnﬁlab%VII may be prepared by
treating a conpound, formula XVII1  R3-NH2 (XVII1)
with e.g. triethylgbortheformate, ethylnitro acetate,
gl aci al acetic acid and iron powder according to

netdroig tk pesthodsknbh® t8 kkd Jk@ttdattidagan. 10 Conpounds of .
formula XVIII are commercially avail able. The

SRPEEa£F oy SOLEpT RbPE ek p el G slegampenad of formula XIV

manuf actured by the general procedure, as shown bel ow

CH, .
H\(/N O,Si’C(CHa}s V)
\
NI\ CHS
ROR o
with an alkylating agent of formula XVa
R’-hal (XVa)

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

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

N
Hw s
\Ef o (V)
X 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
/ (Xv)
RalN_\

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



wo basnesri ngs as defined above and Z i s hal ogepcoep2004/006111
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a) reacting a conpound of formula RL RZ Ni \ N HI
15 with a conpound of fornmula R3-Z Il wherein R3 has

B(OH) 2, to a conpound of formula RL RZ2 Ni \ 1A R3
W O 2004/111040 PCT/ EP2004/ 006111 -11 wherein Rl, R

a

o o e I 2Ly E ol R of formae
t K{AL hydrogen, a) reacting the conpound of formula IA
with a conmpound of fornmula: 5 R4Hal VI to a conpound
of formula R N R3 R wherein Rl R2, R3 and R4 are as
descri bed above, and if desired, converting the
conmpounds obt ai ne¢h-i maceuti cal ly acceptable
acid addition 10 saltsg/ The procedure is summari zed
in scheme 1. The starti material s are known
conpounds or may bB prepared according to nethods
known in the artIXﬁHB exanpl e as described in exanple

C. Scheme 1 WD _2004/ 111040 PCT/ EP2004/ 006111
according to methods known to the skilled artisan.

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

RP-NH, (XVII)

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, TA and their pharmaceutically acceptable

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

a) reacting a compound of formula

Ri\f}i =
\ /
H

I

with a compound of formula
R>-Z 111

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

to a compound of formula



-12 11V 1 R 5 Nstep 1 step2 RHII RIVV step
3 R HR IIl / RB/INI Step 1 A conmpound of formula

wbYpodfiorosexanpl e 1-chl oro- 3-i odobenzene i s di spolbxethok/tositt

10

THE and triethyl amne. This njxture is evacuated and
backfilled with argon to renove % oxygen fromthe
S°|Ut%9aetﬂf1§F§HE¢ ' ;

bis(t%%Fhenyiphosp ?%g§g§%ﬁ§§?%Q)Y?§%ﬂﬁgﬁ? gﬁgégyggggﬁﬂﬂumﬁ’
and t reaction mxture is stirred at room

tenperature for about 1 h. Copper(1)iodide and

tri e hydhSh ] WA AGety Lan. al.g nyafded. The reaction

mxture is stirred at Toom tenperature over ni ght .

Af t er\pufi-fih cat. j i

e onar med € T APas e T SRR R bl
compound of fornmula V, for exampt.gyf3-chloro-

phenyl et hynyl ) -tri net hyl -si |l ane and

5- 1 00Q-a2oiRlcdnh vité-hmdazol e (synthesis: MD.  diff,

S.G Pyne, Synthesis 1994, 681-682) are dissolved in

dry THE and dry DMF. This mxture is ﬁvacuated and
backfilled with argon to renove oxygen/fromthe

solution. 15 Solution 2: Triphenyl phesSphi ne,
bis(triphenylphosphine)h alhﬁdiqgl | oride,
copper(l)iodide and tri et anié are di $sol ved in
dry THF. This m xture was evacuat ed and
backfilled with argon to genovg: oxygen fromthe

'solution. Solution 2 is heated to about 40 C and

sol ut ] dispadeded. deopwi se. ..The react.i;o m xture
o henfet R RO R R S R P
fluoride solution is added 20 dropwi se. The reaction

i s t hanvgting tedoatporodsmbeigé isowpheroaentifaitccepfablracid addition

purifigation the desired product of formula Il is
obtained. This material which still contained
tetrabutylanrnoniumsalts is used without any further
plid Hlioe@’%luir@ia sfmmarized frescherse ép.

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

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

Scheme 1



25 WD 2004/ 111040 PCT/ EP2004/006111 13- Step 3 The
conpound of forrmula Il, for exanple

waz2qo3achikor o- phen) rl et hynyl ) - 27net hyl - | H i m dagolke260%/006111
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di ssol ved in dinethyl formanm dg, Potassium carbonate
and a conpound of fornmula HI, ?or exanpl e

2-chl oro-pyrimdine are dded and the reaction m xture
is 5 stirred at about-£Q_C overni ght. After work-up
[ sired conpound of formula
dl |y acceptable salts of
can be manuf act uredy
QW per sand ;
er at i-oR-the- nat of 1g§t§—he->eonp ‘
con erﬁ%d into a sal t~ k¥ Fganlc or orgarmic ‘aci ds such L
as, for,exanmple, hydrochlo i cacid, hydrobromc aC|d

sul phuric acid, nitric acid, phosphoric acid or

citric acid, formc acid, fumari c acid, maleic acid,
acetic acid, succinic- aci ¢ tartaric acid

netganesulphonlc acid, p- |enesulphon|c aC|d and the
sui tabl ey fop/ e

ordi ng to nethods

orimati on of
@& cguti cal /a7'-ptable salts of basic conpounds
ormula |I. 15;CHnpounds which contain the alkal
netals or al kaffne earth netals, tor exanple sodium

.potassium cal cium nagnesiumor the |like, basic

atdonles or basic ami no aci ds are suitable for the

f,0% dlﬁ’lﬂ oqffor%gﬁlz{ f(%cfgl%ia l o%?—%t 1%9013 n%g | &3 af ]:; lyed in THE
acCl orm,l l} an& (%Y]el r
phd tmﬂhﬁutmna [TThys Iaoﬂexpetlabsfmuzsaft t1sd ’MCkﬁllﬂBWith krgeady remove

'5%? en%%g I‘?ebs%}/uglonn% gggnafﬁ]%{g?sﬁﬂ% Fnéimit e receptor

%gonls S an or the treatnment or
piséyphergphophme) uisdiceg EDthdoridede addd didsbe deacton sirchre is

SR PR e e B et B gaceyio e

add&Cb Tandeactisonincupais stirrdd eabahl empetitleogeeadht. After purification
rders f | epsy, schizophrenia,

an%%ggy,P%%H' Uﬁ%?%ﬁ%éﬁ %gWP ronlc degenerati ve

processes of the nervous system such as Al zheiner's

dicpedase, senil e denmentia, Huntington's chorea, ALS,

L e S R e T e
pheﬂglﬂhpqﬂbmmahﬂeﬂlaby amédi—ioémnmstlﬁsll%fb]nﬁidaaﬂe (synthesis: M.D.
FIRES Fonane SR as ST et e Eptrt S50 by DME This
mriugﬁuaé Beyaduniciany baitlddied twithengs togt:ﬁlan@la:é@fd :ﬁg;tnn @, solution.
R TN T o TR TR
tqgakabb&dbmdﬂoaﬁhﬂmﬁﬁaé@mﬁﬁﬁbm%@kﬁﬂyhﬂﬂiﬁhkrnﬁmnewasﬂa;

evacuated and backfilled with argon to remove oxygen from the solution.

Solution 2 is heated to about 40 °C and solution 1 is added dropwise. The reaction
mixture isheated 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 1T is obtained. This material which still contained

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



30 function caused by bypass operations or
transpl ants, poor blood supply to the brain, spina

waostd/1imar i es, head injuries, hypoxia caused BYT/EP2004/006111
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pregnancy, cardiac arrest and _shypoglycaenia. The
conpounds of fornmula | and their pharmaceutically
aggeptable salts are especially useful as anal gesics.
T%ﬁfr

atabl e kinds of pain include inflammtory pain such
akhe @5:rarnd of farsdnl, foh exammtloitd 3 dbbeagéenyaspufl)-2 irggthyl-1H-
HORALNES, Al L gen L
SRS Goar 86 It ﬁﬁ%ﬂﬁﬁgﬁj"eﬂgﬁg E@%Srsgﬂ%?‘[%g‘g% %%‘%1%%&9?"““‘1 of
rfeumolpatlhipr peinmple Eab&abgivaymilipperaddges kad tleevertion mixture is
C i L R o st -operative, pai n.and-pai n associ at ed
RGBSR R BB D 5 3R Gfrwouna
biflfdrmayta Eolobtinekenst ruati on, migrai ne and gout. The
phar macol ogi cal activity of the conmpounds was tested
using the followwng 5 nethod: For binding
experibaenterticdMacenchid s bivmmaneduoSarmebdptobe wasufactured

transi.ent | transfected into E .cell.s usi. a

SRRt £h PRSI St & a8 i R dafom the navuze of
[tBy tohepohmidbdgycohBerled I8ty 198 8)norgaGil dr oremtde adiés such as, for

honmo re stqred.,at -80C t ntil .t he day. .of .
SRR AR Ca g H B R i, R acid IR i Rqpphioric
peidydrrettnic sed, fommidaidythdntisadiinaldi2 QcidMcMaC G d, k00:imibvkcid,

I . 25. mM..Cad 25 mM 2 bi in buffer, at. pH .
it A e B A BTt 08 i B Bl suttabie
wet the fSatativatdfehairsoi-hecadls avepabietier sfivadd chypaaet stdf Grmula 1.
of twel v 3H MPEP con tratjons,. (0.04-100 to

st Sinl AL T SR ol PRkl 6% Bty bl
fB_aﬁirl]:LﬁC.p ofspes; cdibiutd, traghestixn ?& ﬂgﬁﬂdewébé\é&ramiﬁesr ézd_?@ie %Ié’léno acids
W\ﬂé% ﬂ%@b&}férte tg]§ g neentr 5#': %g-@%ﬂeﬁ “ia aﬁpﬁéﬁ%%@m (?fn acidlic corzpounds.

concentrations (0.3-10,000nM. Incu- bations were
per f arhgedmponunds bf fatmdlaCandthdihghemdcaticiilecceptable salts are, as

i ncubat i on rane re.filtered onto unifilter

(SR L QT OH, PR B AL B GriGa PP g can be used

gbﬂt&i&mgﬁﬁ% o} phevietiéh 6f/%1@ﬁiR5¢ﬂ$§éﬁ(§t{1ﬁ@&iﬁﬂ;§_@ lrd{ls og@eri, su%hGas acute
ackar i.oSci ence, ri.den, CI. a Filterma {

IS ORI W&%@&aﬁwﬁéﬁn@ayﬂ%ﬁ%m&w mgeppRgdeficits, as well as

Vichif 28.6cr ok pavh TTHesmbleheufttbolcat ARk Rrare NRSRAGE kb Tepsy,

bi ndi was measured in the presence of 10 M MPEP.

i Z?%%F%‘éﬁl"ix%ﬁtﬁ?%% T ‘FéLI%% EHUHERY Ifr:‘é’ces?ﬁsﬁ’f the nervous

ofstamPack as 817hepnERWNeadd] £h0PHSEL & tBCHRLhE@LIsQRorea, ALS, multipie

conler L Suenchingcorrect [ anaf Lot At L8 Sl enim o
ol iz & Eusad 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,
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 rheumnatoid disease, vasculitis, neuropathic pain such as trigeminal or



25 shaking for 20 mn. For functional assays, [Ca2+]i
nmeasurenents were perforned as described previously by

weantianioge al . [Br. J. Pharmacol . 128:13-20 (1909EP20@#/006111
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reconbi nant human md u 5a receptors in HEl Z-293

cells. The cells were dye | oaded using Fluo 4-AM

Qﬁ%&%‘c %@Qﬂaﬁu?ﬂab%ﬁ%mgat%%gmn@usﬁﬁﬁ Ct%%fa@éésﬁns)evere chronic pain,

neasurenents wer e per or med

fH oab@mwz—‘@m PREGPHD 2PPaRE r"@ﬁh‘@ﬂ%ﬁ@f@”@ow}l{ééwﬁﬁ angina, renal
R YIESSC RN ROKE00n bl dObLdl gfeh  USA). Antagoni st

eval uation was performed followng a 5 min

prei ncubation with the test conpounds followed by the

addi thhsrphermarcdegerbieivel cAthti oreruats WyorTed nspgbe following

2004/(,4.11040 PCT/ EP2004/ 006111 15 The inhibition

(antagoni sts) curves were fitted wwth a four paraneter

| ogi stic equation giving IC50, and Hill coefficient
{40 f T
(50 2 SR ETIAR SRS RN e S gty

_ ttmls&guq:ﬁ ntndSNestledsiage pypsadare dpﬁ@lb,{d by Schleeges and Christensen

AP ResaBb el 81 0] h 096 NOCHREH Pinelforl Gk cl itlfiild kinsorc

val ues re those concenttrations of

ouripthertty of estevthalicphn dbaysecre §Gvo6 pnf riepapdednd R@Wromsed in
c A, ( ) & g
SO P A9 (L AENRED:s Lt 6,000 o it

EXPRF b_ﬂ'ﬁmv.ﬁﬁd finaBadédr asalcei@rafontdied nagi @ieing an:ﬂ. isio
enpirically determ ned for each batch of mermbranes

AP S R N -
COMROMNAS/ [ 0fo thedemtidabilanas(ife dsul@thmh&of 108 45 &aY b at 4°C. Compe-

descri bed above are_in the of K <
Esetgwpq%eweleﬁ% M RS R e (O%m%c%% {2gM) and

HIC{AiMes ofNest Mnp d}ﬂds B natdd B3 11%&@:1’[9%11350 390,0028). Inca-
20 11 27 130 38%% 31 22 60 31 88 39 9 8 157 25 32

Iztigps woreanrfpmm hds of formula I and
phar maceutically acceptable salts thereof can be used

agt (RE eh & BMMBL:Soubetids, nhdhbRaed WérotiRtreARAIBLEE GBlwell white

p}:rrﬁ:?g;fla?tte IW?TI?I bondt(],d GF/C filter preincubated 1 h in 0.19 PEI in wash buffer,
Packard BioScience, Meriden, CT') with a Filtermate 96 harvester {Packard BioScience)
and washed 3 times with cold 50 mM Tris-BCl, pH 7.4 buffer. Nonspecific binding was
‘measured in the presence of 10 pM MPEP. The radioactivity on the filter was counted (3
min) on a Packard Top-count microplate scintiflation 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)] on recombinant human mGlu 5a
receptors in HEK-293 cells. The cells were dye loaded using Fluo 4-AM (obtainable by
FLUKA, 0.2uM final concentration). [Ca®Ji 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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phar maceut i cal

orally,

e.g.

suspensi ons.

Howgy

er,

preparations can be adm ni stered
in the formof tablets,
waltmgeasso hard and soft gel ati ne capsul es,
ermul si ons or

coated tablets,
sol RET/PPRHP4/006111
the adm ni stration

can also be effected rectally, 'e.g. in the formof 20
SHRRQEH R & iﬁta(gQﬁmﬁ?E%%s%{&é E¥ed tﬂ 2 fbﬁ‘r I%ﬁ%nfet@f Mﬁc equation
i nj'ection sol utrons he conpoun

pangEcernddalllopeficreprand @ takie thmelrree@f CEEAHR ﬁﬁ@v software (Xcel
tgcessed wi t h pharmaceutically inert,
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pharmaceutical preparations can be administered orally, e.g. in the form of tablets,

dosage formtogether with

coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions. However, the administration can also be effected rectally, e.g. in the form of

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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gjénz on%[ p?%(sen%ﬁgﬂ%zuc%ﬁ] és %0 @pggegsg%xo Jﬂ?ézbl %‘%h?cttﬂ%% 5&%1 medicaments
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e PR e B oy b g Al et
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[2-Methyl-1-(6-trifluoronmethyl-pyridin-2-yl)-1Him daz
of T 4R et hynyl ] -benzonitrile The title conpound, MS:

me = 353.1 (MtH+), was prepared in accordance wth
the The dosage can vary within wide limits and will, of course, be fitted to the

individual requirements in each particular case. In general, the effective dosage for oral or
parenteral administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/
kg/day being preferred for all of the indications described. The daily desage 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 dissclved
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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general method of example 1 from 3- (2 methyl—1I—I—imidazol»%ylethynyl)—benzomtrﬂe
and 2-fluoro-5-methylpyridine.

Example 6
3-[2-Methyl-1-(4-methyi-pyridin-2-yl)-1H-imidazol-4-ylethynyl]l-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-methyvipyridine.

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—IH -irnidazole and 2-
chloro-5-fluoropyridine.
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EEACRIET T Dbt R R
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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+I{"), 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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S IYL] SREREAN 1) &, MO 200811 05 fuoro-pyridine

The title compound, MS: m/e = 312.1 (M++H"), was prepared in accordance with the
general method of example 1 from 4-(3-chloro-phenylethynyl)-2-methyl-1H-imidazole
and 3,5-diflucro-pyridine.

Example 18
2-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-y1]-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-y1)-2-methyl-1H-imidazol-4-ylethynyl]-benzonitrile
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Example 25
3-Chloro-6-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-y1]-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-methyi-1H-imidazole and 3,6-
dichloropyridazine. '

Example 26
3-[4-(3-Chloro-phenylethynyl}-2-methyl-imidazol-1-y1]-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 sodinm methanolate solution
were added. The reaction mi:ct;lre was refluxed for 3h. After cooling to room temperature

the reaction mixture was treated with 3¢ mL water and extracted three times with ethyl

acetate (50 mL each). The combined organic extracts were dried with magnesinm sulfate,
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Iuorg tgelth Eﬁrldl ne. 20 Exanple 29 2-
F{Eof% hior 8}’%1311 yl et hynyl ) - 2- met hyl - i ni dazol -1-yl]-6-
trifluoromethyl-pyridine Eﬁ@nﬂetglge compound, Ms: me

S, prepared in accordance with the
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fluoro-6-triflucromethyl-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 —triﬂuoIomefhyl-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~triﬂuoronﬁethyl—phenylethynyl)~1H~imidazole
and 2-fluoro-5-methylpyridine,

Example 32
2-[4-(3-Chioro-phenylethynyl)-2-methyl-imidazol-1-y1] -4-methyl-pyridine
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et hynyl ] -benzonitrile The t qnépleé fpound, MS: me =

3 et
9@1@6%9”2; e 1@;(@@&1@%&&@@%&%&9@ W)L 881 1-v1) -pyridine

gener al a

ﬁF@%qupom M- a2 @%Nﬂ\fét)h‘ymrﬁpﬁé@ Fofcendanes vigithe general

snethodl Jrleld@h ORM Mt Hh A8 ethyl-4-(3-trifluoromethyl-phenylethynyl)-1F-imidazole
and 3,5-difluoropyridine.

Example 37

{5-[4-(3-Chloro-phenylethynyl)-2-methyl-imidazol-1-yi]-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-
flnoro-pyridine and dimethylamine hydrochloride.

Example 38
3-[1-(5-Dimethylamino-pyridin-3-yl)-2-methyl-1H-imidazol-4-vlethynyl]-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-y1)-2-methyl-1H-imidazol-4-
ylethynyi]-benzonitrile and dimethylamine hydrochloride.

Example 39
4-{6-[4-(3- Chloro—phenylethynyl) 2- meﬂuyl—lmﬁazol— -yll-pyridin-2 -'yfl}
thiomorpholine
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4:]6{)&&\/?%&?{ ‘%719 &f%ﬁg ol ine-1, 1-di oxide 4-{ 6-
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di ssolved in 6 M. of nethangl d Oxone
nonopersul fate triple salt Fnﬁ“ 0. 63 nmol ) was

added. The reagt-CAM:BiphkHyIeh llvomaﬂumqnﬁaazro@@m
tenperature for 4 dayP)f i#wen\%gdm onal Oxone

nmonopersul fate triple salt (78 ng, mmol ) was
added to drive the reacti og to co on. The
reaction mxture = s \( ==

N Cl

H
Step 1

_ fi—Ghloro—vhenvlethvnvl}Htri_methvl»sﬂane

1-Chloro-3-iodobenzene (10.0 g, 41.9 mmol) was dissolved in 100 mL dry THF and 17.5
mL triethyl amine. This mixture was evacuated and backfilled with argon several times to
remove oxygen from the solution. Triphenylphosphine (329 mg, 1.25 mmel) and
bis(triphenylphosphine)palladium(il)chloride (1.47 g, 2.09 mmol) were added and the
reaction mixture was stirred at room. temperature for 1 h. Copper(Diodide (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



was treated with 50 nL water. The pH was adjusted to 9
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nmet hyl ene chloride (50 nL each), The conbi ned organic
extracts were-dried with magnesium 15 sul f ate,
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( ). Synthesis of Internediates: Exanple A 20
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g&%g&%ﬁgﬁ) were added and the reaction mxture was
stirred at roomten‘)gfrature for 1 h. Copper(l)iodide
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Th
S 825 TR APTR, B TS RPN RS, 29,1880 o
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negriesi um suI fate f| lter ed and evaporated. The crude
product was purified by flash-chromatography on silica

RCT/ ER2004/ Q0611 . .
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dﬁe@i heattdpo 64 El@undv&srabbtyéamadnmm fuork deglotutipel (1 BNNCTHTF, 28 ml, 28
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S@hmﬁrammrebvm(n%}ﬂﬂ‘lﬁrso}vpheww mﬂsmmt;eﬂ)ﬁtdnenﬂﬁhwhs skéramein 200 L
(Fatde Sy Sha &%adfea %hree t1mes wlth thyl acetate (200 mL each). The combined organic

extracts were dried with magnesmm sulfate, filtered and evaporated. The crude product

was purified by flash-chromatography on silica gel (methylene chloride/methanol 100:0 -
> 95:5 gradient) and the desired product 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 farther purification for the next step.

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

CN
=N
\r Y/ —

HN

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



i odo- 2-nethyl "' -1Him dazole (4.5 g, 21.6 mol,
synthesis: MD. diff, S.G Pyne, Synthesis 1994,
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§o tlon 1 Solution 2 was heated to 40 C and sol ution
Hdropkil€e. The reaction mixture was heated
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and eS|re product was obt ai ne ' ght brown
Wlﬁedoj(l@ 188, 6 %lrity -50 % yield 74 %. This

rpterial which still contained tetrabutyl ammoni um
s S was used.mnthout any further purlflcatlon for
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Zo0TUE0NG eRCINEP20841 00641 dlclﬁomﬂthane (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 pourad 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 omn silica gel (heptane/ethyl acetate 80:20 -> 30:70 gradient) and the
desired product was obtained as a light browa solid (150 mg, 45 %).

Step 4
5-Chloro-3-methvl-pyridazine

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

chlozroform. Phosphorus trichloride (501 mg, 3.65 mmol, dissolved in 1 mL chloroform)
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Step 2: 6-Methyl-4-nitro-pyridazine-I-oxide

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 inmol) 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-cxide
6-Methyl-4-nitro-pyridazine-1-oxide (270 mg, 1.74 mmol) was dissclved 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
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S%@g‘% 3-Met hyl - pyridazi ne-1-oxid ez azil ne

1glorgpé hﬁ?ﬁijlo)fu%/@@hl@@é 610 s8ig i3 5emel, daise]m: inglcing) chloroform)

&9& e th?@ TH@fe%XﬂlﬁﬁmﬁﬁQr@V\lra@ sMELE L ro§§1 %pe?a@@rewaj and

Wgs added he reaction m xture was
2 Bﬂméﬁéﬁﬂiowel%ﬁ ¥entlae wererestes peafaalezad by hédifies pftpelium

V&b drakeh dRtrhfred @ efme VAl rdlchMHHefﬂahE 5h fﬂ'Ltchl-f) Ofth HBmbined
carbonate and extracted three ti
diT8HMe e RSt HiEme dried pithimasachym smlf@teo@tfm:dmﬂ orpemied- The crude
SxbHaGkR:s \ﬁ@flﬁecg’ﬁii_ﬁgsh\’\@ﬁrgmamgﬁg LYY Lfélfi‘}lgptalgé/ %thﬁ £8ate 8020 -
and evaporate he crude t was pur
€0 seditsbland the destied psadaict Waaelitainsd iy ool Wibi6 nap d9%).
the desi red product was obtained as a white solid
(800 ng, 6% . Step 2: 6- Mew
1-4-nitro-pyridazine-I-oxide 20
3- Met hyl - pyri dazi ne- | - oxi deExXa4ge By, 4.09 nmol) was
di ssolved in 2 m, conc. sulfuric acid. Ntric acid

(0. 47 g —ovridine:
react IZ{)[% ?nj(ihtlﬁrroeg%a le tedﬁg{;}g?gﬁm EIT?S:H iaﬁﬁep yridine:
reacti on mi xture was carefully poured into crushed ice
and the mixture was exfltacted three tines with

A=\ each). The conbi ned organic

extracts magnesi um sul fate, filtered

The title compound, MS: m/e = 312.0, 314.6 (M+H"), was prepared in accordance with
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 T

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

mg/Tabiet
Active ingredient 100
Powdered. lactose ' 95

‘White corn starch : 35



25 The crude product (270 ng, 42% was used w t hout
any further purification for the next step. Step 3:

WA2BHAAHH6- et hyl - pyri dazi ne- 1 - oxi de PCT/EP2004/006111

10

15

20

25

6- Met hyl -4-nitro-pyridazi ne-1-ox33de (270 ng, 1.74
mol ) was dissolved in 2 nL acetic 30 acid, acetyl
bPolhiidelpf6oDdede 8.7 nmmol ) was added and the reaction
ixture was. heated at reflux for 1h. The reaction
ﬁﬁ#@xmﬁgﬁ%§%¥§h into crushed'¥ce, the mixture was
VX208 3440 PCT/ EP2004/ 006112 -27 neutralized by
a& i.tion of sodium hydroxide and extracted three tines
i £ ETEHI or omet hane (50 nL ea@f). The conbi ned
organi c extracts were dried with magnesium sul fate,
filtered and evaporated. Th@xghyrar product was
purified by fl ash- chronatograpEy on silica ge
( t ane/ et hyl acetate .80:20 ->_30:70 gradient) and
tﬁgﬁ%ts gg?ert}é RS GREPOHAS™ AR Hagd AR @ SOy HenH rRRReT:
solid (150 ng, 45% . Step 4:
SnfghTadie- 3- met hyl - pyri dazi ne
4- Br onp- 6- net hyl - pyri dazi ne-1-oxi de (150 ng, 0.79
nnv#%Tmas di ssolved in 5 nL chl grof orm Phosphorus
tHPERBFEdE 501 g, 3.65 nmol i ssol ved in 1 ni

chbwdatddamiosewas added at OC. Tige reaction nmixture was

sﬁ@%red at rgon1tenperature for 36h and 10 t hen poured
i NERCEPUSHEE Y ce. The mixture Wik neutralized by
abelivtingpyebliéad um carbonate and extracted three
t$ﬁeskyﬁth ichL?ronethane (50 nL each). The conbi ned
orG&PPEFBREPHSEE N er e dried wi t#H magnesi um sul fat e,

f MakRéstdn ardragyapor at ed. The cruyde product was

pur.i.fied by flash-chromat ography on silica ge
'(Jﬁ Rt h o

@ﬁ?ﬁﬂ%ﬂ yl acetate 80:20 - #30: 70 gradi ent) and
the desired product was obtained as a brown oil (70

ng, 69% . 15 Exanple E 2- Example 11X

[ 4- (3-Chl oro- phenyl et hynyl ) - 2-met hyl - i m dazol - 1-yl ] - 6-

fl.uoro- pyr.i e:. G N F NN The title conmpound, NS:
n&%ﬁ¥ﬂ§f§ﬂ§,o ‘WP@C?%@PW¥QHQE§”B$%§Q?ed in accordance
with 20 the general nethod of exanple 1 from
ArfeBglabler o- phenyl et hynyl ) - 2-net hyl -1 H i mi dazol e and
2, 6-di fl uoropyridine.

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

Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the
microcrystaliine ceflulose 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.



Preparation of the pharmaceutical conpositions:

Exanple | Tablets of the follow ng conposition are
produced in a conventional manner: 25 ng/ Tabl et
Active ingredient 100 Powdered, |actose 95 Wite
corn starch 35 WD 2004/ 111040 PCT/ EP2004/006111 -28 P
ol yvi nyl pyrrolidone 8 Na carboxynet hyl starch 10
Magnesi um stearate 2 Tabl et weight 250 5 Exanple |1
Tablets of the foll ow ng conposition are produced in a
conventional manner: ng/ T\a;%l et Active ingredient 200
Powdered. | actose 100 1o i9fe corn starch 64

Pol yvi nyl pyrrol i done carb t hyl starch 20
Magnesi um st ear at e Moo 15 Exanple 111
Capsul es of the follow ng conposition are produced:
Ll cppeitrel ¢fthe gendraldomonlent 50 Crystal line. |actose
60 20 Mcrocrystalline cellulose 34 Talc 5 Magnesium
Stearate 1 )

wherein

R

signifies halogen, C;-Cs-alkyl, C,-Cs-alkoxy, CFs, CF,H, OCFs, OCF,H, or cyano;
signifies C,-Cg-alkyl;

signifies 5 or 6 membered heteroaryl, which is optionally substituted by one, two or three
substituents, selected from the group consisting of halogen, C;-Cg-alkyl, C3-Cs-cycloalkyl,
Ci-Cs-alkyl-halogen, cyano, C,-Cs-atkoxy, NR’R” or by

1-morpholinyl, or by

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

piperidinyl, optionally substituted by (CH,)o;OR, or by

thiomorpholinyl, 1-oxo-thiomorpholinyl or 1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by C,-Cs-alkyl or (CH2)p,1-Cs-Ce-cycloalkyl;

1s hydrogen, C,-Cg-alkyl or (CH3)g,1-Cs-Cs-cycloalkyl;

R’,R” are independently from each other hydrogen, C,-Cg-alkyl, (CH,)g,1-Cs-Cs-cycloalkyl or

(CH2)1,2'0R;

is hydrogen, C(O)H, or CH,R® wherein R’ is hydrogen, OH, C;-Cs-alkyl, C;-Cy2-cycloalkyl,

‘as well as pharmaceutically acceptable salts thereof.

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

AMENDED SHEET



Capsul e fill weight 150 The active ingredient having a
suitable particle size, the crystalline | actose and
the 25 microcrystalline cellul ose are honbgeneously
m xed with one another, sieved and thereafter talc
and magnesi um stearate are adm xed. The final m xture
is filled into hard gelatine capsules of suitable
size. -29- Anended clains -21758 1. A conpound of the
general formula RZ\/N R31 R wherein Rl signifies
hal ogen, Cl1-C6-al kyl, G -C6-al koxy, CF3, CF2H, OCF3,
OCF2H, or cyano; R2 signifiys Cd-Co6-al kyl; R3
signifies 5 or 6 nenbered heteroaryl, which is
optionally substituted by one, twgior three
substituents, selected fromthe gfoup consisting of
hal ogen, Cl-C6-al kyl, C3-C6-cyckdal kyl, C
- C6- al kyl - hal ogen, ,cyapo koxy, NR R'" or by 1
- nmor phol i nyl , or /o A 1, oﬁ&ionally
substitut ed by (CH2) or by piperidinyl,
optionally substltq& by (CH2) 0,1 OR, or by
t hi onor phol i nyl, 1 =oxo-thi onorpholinyl or
1, 1- di oxo-t hi onor phol i nyl or by piperazinyl,
M&mnﬂnoptionally SEEStit”th by Ck C6- ﬁlgyl or - B al kvl
0,i-C3 cycoa i s hydrogen, al ky
R’ Slﬁwﬁiséla@ﬁé“ 1eq y-‘dtéﬂ'klkpxﬂ RFs oReyaRpe i ndependent |y
R? sightfgac, lher hydrogen a - CB aIkyI
3 gﬁ]CHEZ)o h%§§CB cycl oal k Qr OR;
"R w%ﬁségtmﬁ membyrad htereany| svfuﬁbisapﬁomély %bﬁyt&?édﬁfrpﬂedlwo or three
© subdtithEudlskipted B3R LY 6D C8hdiMIng ofBalowEs, |C13@6—alky1 Cy-Cg-alkyl-
gw?rnaceutlcally accCeptabl e salts t hér eof
ha Brdirhy to claim| of the general fornula

1&%@!{3@%@&@ “30- R-N' 1A R3
1-pyrrolidinyl, optionally substituted by (CHz)e,(OR, or by
piperidinyl, optionally substituted by (CH3)o1OR, or by

1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by C;~Cs-alkyl or {CH;)o,1- Cs-Cs-cycloalkyl;
R is hydrogen, C;-Cs-alkyl or (CH;)e,1- C3-Cs-cycloalkyl;
R’, R are independently from each other hydrogen, C,-Cs-alkyl, (CHz)o,1- Cs-Cg-cycloalkyl or
(CH1,20R;
as well as pharmaceutically acceptable salts thereof.

3. A compound of formula [ in accordance with claim 1, wherein R} is chloro or cyana.

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

substituted pyrimidin-2yl.
5. A compound of formula I in accordance with claim 4, wherein the compound is

2-{4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyrimidine,
2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazoi-1 -yi]-4-trifluoromethyl-pyrimidine,

' AMENDED SHEET



wherein R signifies hal ogen, C -C6-alkyl,

Cl- C6- al koxy, CF3 or cyano; R2 signifies G -C6-alkyl;

R3 signifies 5 or 6 nenbered heteroaryl, which is

optionally substituted by one, two or three

substituents, selected fromthe group consisting of

hal ogen, d -C6-al kyl, G -C6-al kyl - hal ogen, cyano,

NR R' or by 1-norpholinyl, or by 1-pyrrolidinyl,

optionally substituted by (CH2)0,,OR, or by

pi peridinyl, optionally substituted by (CH2)o, 10R, or

by 1, 1-di oxo-thionorpholinyj.or by piperazinyl,

optionally substituted by G -C6-al kyl or (CH2)o,, -
2-[4-(3C8d&%- mlﬂaﬁ{@wtz méaarsmhmwge%] -4 GheEOr Akl i,

are in pendently

2-[4-Gi NP Sshemy STy D17y G aots R yfluorp @ adine o
3-[1-(45ReBOx Y FHARE INCYY1)OS-m -iriRzoRs- ﬂ?ﬁ s?:)tanzommb&:

pharmaceutical |y acceptable salts th
conpound of formula | in accordance with cIa|n11

GVW @&ﬁ]bﬂur% of BrelOr 8 REoANAR with Haird 3CHNRSNE i9linsubstituted or
%é in accordance with claim3, wherein R3 is
substitug BM&%FI Zotled or substituted pyrimidin-2yl. 5. A
conmpound of formula I in accordance with claim4,

wherein the conpound is 2-[4-
J‘g?ﬂI@PQjﬂ}ﬂﬁf Qrag )}ﬁwaychmgewph tlairg @z wherginythy compounds are
3-[2- [y. 1-pyridi 2 l IH idazol-4-yl trile,
e Bl P ey gl ool |
3-[2- mqthylfll {fotriftraragpe mrhruﬁw&) IHAnEFi@Eﬁr Ynylki?cnzomtrﬂe:

3- [2-my41] (ﬁuﬁ%@{g}nﬂﬂﬁﬁy}lﬁﬁmmﬁh&a& PREGWI bEheanete, |

3-[2-meghyi4l- (%H@my&mrléﬁeﬂwibﬂwmﬁwoz—%kﬂwﬂ ﬁeammlﬁ- yl]-

R e s e o
2-[4-(3-chloyorphin mﬂ)-tZrmletély @mdazcloh-;yﬂu@ran%mrpmeﬁhﬁl@m ine,

T

3-[4-(3-thloro-pbentathymd)-ar mhthyl-: 3691 Wﬁr%iﬂnotmemnpounds

-‘ 2_[4'(3'\35]81‘0_@ %ﬂéﬂj}‘lyetz hmeéﬂiﬂﬁ Je%élog t r :r&d%a)ﬂy}ldlde’
- 2-[4-(3-Ghlpo- Hbtrtyidthyn)(lBZtmcﬁw onisheelhiyyl] p%rmemh)rl -pyrigdine, 1H- i i d

_ 3—[4—(3-%8}0-6BéﬂyfétHWJ rnplfxs}lz RIE A £y1]-5-fluoro-pyridine or
4-{6-{4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridin-2-yl}-thiomorpholine.

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

substituted pyridin-3-yl.

9. A compound of formula I in accordance with claim 8, wherein the compounds are
2-chloro-5-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yl]-pyridine or
- - 2-[4-(3-chloro-phenylethynyl)-2-methyl-imidazol-1-yi]-4-methyl-pyridine.

'10. A compound of formula I in accordance with da1m 3, wherein R% i is pyndazmyl or.

pyrazmyi which may be substituted or unsubstituted.

AMENDED SHEET



3-[2-methyl -1-(5-nmethyl-pyridin-2-yl)- |
H i m dazol - 4-yl et hynyl ] - benzoni trile,
3-[2-nethyl-1-(4-methyl -pyridin-2-yl)-1
H-|nidazol-4-ylethynyl] -benzonitrile,
2-[4- (3-chl oro- phenyl et hynyl ) - 2- net hyl -i m dazol -1 -yl ]
- 6- et hyl - pyri di ne,
2-[4-(3-chl oro- phenyl et hynyl ) - 2- net hyl -i m dazol -1 -yl ]
-6-trifluoromethyl-pyridine,
2-[4-(3-chl oro- phenylethynyl) 2-nmet hyl -i m dazol -1 -yl ]-
5- net hyl - pyri di ne,
3-[4-(3-chl oro- phenylethynyl) 2-met hyl -i m dazol -
1 ¥l donfpoiund @f ﬁorﬂ)’lﬂh g hrﬂ@acordance with claim 10, wherein the compo unds are
).- 2- et hy | 2i m dazol - 1-yl]

5-[4-(3- %@Lﬁ%ﬁwﬁeﬁﬁ Egtgztlhe 1m1d>allzol—l -yl}-3- methyl pyridazine,
3-[4-(3- Zhlbﬂo-ﬁﬁerﬁﬁlﬂt?jlﬁgdphf}ﬁ&dh%hﬁmh)l RyN-Mektiyl PyHazahe br V1 1 -

2-[4-(3- éﬂpgp -phe ﬂafraflbﬁéﬁ%h@l"wﬁﬂql bylayrmzng ni dazol -1 -yl ] -

5-fl uoro-pyridine or

4-16-[ 4- I - ph leth I th - | -
S RO PR e ) Bt b mdecel 1

ﬁnangyﬁornula I in accordance with claim3, wherein R3 is
unsubstituted or substituted pyridin-3-yl. 9. A
conmpound of formula | in accordance with claim8,

130 %rﬁg&ﬁd@f f%ﬁ%mc@&ﬁance T“th cl;}]m lf viheremhthe mpgund is

3- chl or o- pheny

5-(3- chlq;p pﬂle?[l}eﬂ}yyﬂ)ﬂ, ﬁ.ga@T3-yl—2 methyl 1H-imidazole.

2-[4-(3-chl oro- phenyl et hynyl ) - 2- net hyl -i m dazol -1-yl] -

4- et hyl -pyridine. 10. A conpound of forrmula | in

14, BCER D IRPHAN b 8PMPOUNARERPIRBas defipgd inielaimy} tool3, which
_ pnxchﬁ%gﬁéhﬁ yl which maybe substituted or unsubstituted.
DED SHEET -32- 11. A conpound of formula | in

accordance with claim10, wherein the conpounds are
(2) reactipg p gompound of frrprdayl et hynyl ) - 2- net hyl - i mi dazol - |

-yl ]-3-net hyl - pyri dazi ne,

3-[4-(3-chloro-phenylethgpyl)-z-nEthyl-inidazol-l-yl]-

6- met hyl - pyri dazi ne or :

[ 4- (3-chl or o- phenyl et hypyi.- 2- net hyl -i m dazol - | -yl]
-pyrazine. 12. A corrpou formula | in accordance
with claim 3, mherel- R3 furan-3-yl. 13. A (11)

conmpound ofr? L&A in accordance with claim 12,
wherein the ¢ np«und IS

5- (3- chl or o- fREAW at hynyl ) - 1-f ur an- 3-yI - 2- net hyl -

H i m dazol e. 14. lgpwocess for preparing a conpound of
formula | as defined in clains I to 13, which process

wherein FCORPIASRShAv@)the BRahifE afdefrgaaunghigf,formula 11 R
with a compound of formula I11

R>-Z -
wherein B> 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 /// -
S o

" AMENDED SHEET |



(1) z NR/ HN Rwerein Rl, RZ and R4 have the
nmeani ngs as defined in claiml1, wth a conpound of
formula Il R3-Z (111) wherein R3 has the neani ngs as
defined in claiml and Z is halogen or B(OH)2; or (b)
reacting a conmpound of formula IV Rz N~ (1V) RP R4
AMENDED SHEET -33- wherein R2, It and R' have the
nmeani ngs as defined in claiml, wth a conpound of
formula VR \ (V) X/ wherein R has the neanings as
defined in claim1 and X is halogen; or (c) reacting
a compound of formula VI R Bal N (VI) R3 wherein
R2, R3 and R have the neanings as defined in claim1l

whereiarRf, Rbdnd B* kaleaBemeanitist Bs defeRARR ARG formula VIT R
with a }:oéngtlnluzd of formula V
R1

©
X

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

(c) reacting a compound of formula VI

v
‘ 4

(VI)
R R
wherein R%, R® and R* have the meanings as defined in claim 1 and hal is halogen,
with a compound of formula VII
Ri
(ViI)

ZZ
Y

wherein R has the meaning as defined in claim 1 and Y is trimethylsilyl or hydrogen, and if
desired,

converting the compounds obtained into pharmaceutically acceptable acid addition salts.

15. 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

AMENDED SHEET




Y wherein It' has the neaning as defined in claiml

and Y is trinmethylsilyl or hydrogen, and if desired,
converting the conpounds obtained into

pharmaceutically acceptable acid addition salts. 15.

A process for preparing a conpound of formula | as
defined in clains 1 to 13,. which process conprises

a) reacting a conpound of fornmula AMENDED SHEET -34 R
R\- C HII wth a compound of formula R3-Z I1
wherein R3 has the neanings as defined above and Z is
hal ogen or B(OH)z, to a coi¥geund of fornula 1 |
RZAV'N\ IA 3PN R~ ~ wherein R~, Rz and R3 are as
described in claim1 and Hal is chlord or fluoro, and
if desired, when R4 is other than hyf@lrogen, a) .
reacting the conpound of fornula I hth a conpound of .
formula: R4Hal (VI) gXQ a 34 formula R R2\
'), R4 wherein R, R2, ) aré as described in
claim1l1, and. if desiredﬁ donverting the conmpounds
obt ai ned i nto pharmaceutiical |y acceptallle acid

addition salts. -AVENDED SHEET

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

to a compound of formula

Rz\(/N = 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,
a) reacting the compound of formula IA with a compound of formula:
R*Hal (VI)

to a compound of formula

wherein RY, R% R and R* are as described in claim 1, and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition salts.

AMENDED SHEET




-35- 16. A nedi canent containing one or nore conmpounds
as clained in any one of clains 1 to 13 and
pharmaceutically acceptabl e excipients for the
treatnment and prevention of nmGLuRS receptor nediated
di sorders. 17. A nmedi canent according to claim 16 for
the treatnent and prevention of acute and/or chronic
neurol ogi cal disorders, in particular anxiety, or for
the treatnment of chronic and acute pain or for the
treatment of urinary incontience. 18. A conpound in
accordance with any one of .6bains 1 to 13 as well as
its pharnaceutically acceptable salt for use in the.

16t Aemiedizatieot cqntﬁuﬁrgtommroﬁoﬁl covagR@nds klaitted ilS8y 6he af claims 1 to
e of clains 1

accordance wit
13 and PRI, RESTE R bt to bl e S el Recation p§GIuRS
receptortthelised disacders.e of nmedi caments for, the treatment and
prevention of nd uR5 receptor medi ated di sorders.  20.

or di to glai,mA19.for uf act ure
17, R 3G TS e ey et B Diener el apuse sndior
chronic rewablogicahdiseridersnaupartioghcalxiey sarfded s, trdabmpatr dfichtdrile and acute
treatment of chronic and acute

. iet or for.the
Pa"]Orﬁ%gﬁﬁ%§¥n?%ﬂtQﬁ%?“fpég?ﬁ%%?l8f uri nary incontinence.
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 mGIuRS5 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 or for the treatment of urinary incontinence.



