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~g~np |' At ernat i onal Appl. No. PCr/EP2004/005881
he present invention relates to i m dazole
derivatives of the general., fornula R x\ N R3/ 4

[ I or cyano; 5 R2 signifies
Pg%f%d?ﬁa%ﬁp% %lpsu gnl@é@ggégyl "or heteroaryl, which
are optionally substituted by ehe, two or three

.,Substituents, selected fromthe group consisting of -

> hal ogen, | ower al kyl, cycloal kyl, [ower
'Ehw’feaf'%l%\g?@ﬁlonésla%to ingjgleol e rdvativent the generglyformula
1-nmorpholinyl, or by 10 1 pyrrolldlnyl optionally
substituted by (CH2) 0.1 OR, or %ﬁerldl nyl ,
optionally substituted by (CH2)o 1
1, 1- di oxo-t hi onor phol i nyl or by pi
opti onally substituted by | ower al
(CH2) o, 1-cycl oal kyl; R is hydr
(CH2) 0, 1-rycl oal kyl ; I~RBNR
each ot her hydrogen, |o kyl, (CH2) oj - cycl oal kyl

~or (CH2).OR nlslor,;@?I (s hydrogen, C(OH,
CH2R5 wherein R5 is hydlllogenR OH, Cl-C6-al kyl, C3-Cl2-
cycl oal kyl, 20 as well as to pharmaceutically

wifeednpt abl e salts thereof. WO 02/ 46166 of which the
Applicant-is proprietor already discloses substituted
jpm dazﬁlp(; derivatives as md uR5 ant agoni sts.

R\ev éigp é‘é’é’gf”héfaféﬁﬁounds of the instant invention
R3UT Bighified Wwersllgyn | ess side-effects than the
gompounds of, theé prior art. 25 It has now surprisingly

Rbee signtissantl Rehetererdonbish ﬁﬂ%oamor@aélﬁéﬂbﬁmmﬂrhm Qnej twer @r

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

+ower al kyl or
re independently from

lower alkyl-halogen, cyano, lower alkoxy, NR'R” or by
"1-morpholinyl, or by
1-pyrrolidinyl, optionally substituted by (CHz)o 10R, or by

 piperidinyl, optionally substituted by (CHa)o, OR, of by

1,1-dioxo-thiomorplioliny! or by
piperazinyl, optionally substituted by lower alkyl or (CHy)o,1-cycloalkyl;
Ris hydrogen, lower alkyl or (CH>)o,;-cycloalkyl;
R, R” are'ihdependently from each other hydrogen; lower alkyl, (CH;)g,;-cycloalkyl or
(CH2),OR;
nis1or2;
R* is hydrogen, C(O)H, CH,R® wherein R’ is hydrogen, OH, C,-C¢-alkyl, Cs-C2-
cycloalkyl,
as well as to pharmaceutically acceptable salts thereof. .
WO 02/46166 of which the Applicant is proprietor already dxscloses substituted
imidazole derivatives as mGluRs antagonists.
Nevertheless the compounds of the instant invention surprisingly shown less side-effects

than the compounds of the prior art.

It has now surprisingly been found that the compounds of general formula I are

metabotropic glutamate receptor antagonists. Compounds of formula I are distinguished



met abot ropi ¢ gl utamate receptor antagonists. Conpounds

of formula | are distingui-shed WO 2004/ 108701

VWSEH0s88IBU/ 005881 -2 by havi ng val uabl e t her apEDEPZNO4/005881
properties. They can-be used in,the treatnent or

preventi on of nmGE uRS receptor nedi ated di sorders. In

t

e A SR e iy LR A Al or
raYGEioans mEhes respicmidatsbdisomigrs. by a neuron, with

a neuroreceptor. dutamate is the major excitatory

neur ot,n,

o ey St o erel b D RPLeR Akt QAR i face by the
figtreedtionsf amw@ramtsm;awlzﬁeb éndendut bytd mukors, widteptwpssceptor.
-are divided into two main groups. The first main

i ganaioenr e 1 Fe RO b RERRER: 1 SPE BB and plays a unique
.gr lam@etyrcef@emd rt@r\(w&;uﬂ)n EIY s))n&gm:bomméhs glﬂ(imdatﬁ%ﬂlependent

fep Efyaﬁ'&g i e@?n %‘%{1 ugntsge’flgg ﬁrg]lc%% {roup, namely the

%pr ot ei n“coupl e cep ors en
leﬁfﬁWIQQ recnpivhe formmf llgahrésenuﬂlemiRoa chatmedwihanktafotropic glutamate

ot ST P ML

égmdystSHO&mcwplydrdcqgefs ei ght receptors can be
sub-divided into three sub-groups: nd uR and nd uRS

P B S B e o

gwcubmmwnbTtpqaﬁdswdmgMEﬂahGEQm@mehgtm%qmamgmﬂema$hmﬁen
r used
5B b bRl P 9L U4 R B Sy e into e
nébﬁ@@qq:cal di sorders such as psychosis, epilepsy,
schi zophreni a, Al zheiner's di sease, cognitive

di sor. deficits roni ¢ and

acut &SR R MO8 e Bt o BRI B Rt B b o grovp
codmeGhiRdnnetleR6catliRA @d hGhiRS Bdmeg ionocpilied by

-bypass operations or transplants, poor blood supply to

o SR L B o

tmyqrb gl yioeieed tenenfor paimwntlohamfatrafe kediondhematit ﬂﬂﬁ:ohfgﬁ:al disorders such

SRR BB G010 B Y L SR ol 1% B ot

mmgruciyekeficite b welbas Ehronic dhdpaitbipeinpar ki nsoni sm or

par ki nsoni sm caused by rredi canents as well as

condi d to glutamate- deficien . .

func tdltggrgéea%l%lﬁ I%J.ICE%OBS 0 811%%5) €1 %ﬁ%ﬂ:ﬁ gg%@,nchon caused
iy dpypass epemationaoy transplants, poor blood supply to the brain, spinal cord injuries,

head injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia. Further -

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

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

depressions.

Disorders mediated full or in part by mGIuRS5 ave 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




i nconti nence, nicotine addiction, opiate addiction,

anxi ety, vomting, dyskinesia and depressions.

WH 3@ea88¥inedi ated full or in part by nmd uRS aPeTEPL004/005881
exanpl e acute, traumatic and chronic degenerative
processes of the nervous systen1 such as Al zheiner's

Qi-8€ ﬁ:%de?t@ﬂ' ﬁs%‘chlgﬁ@?cﬂe'a?es STE @ﬁe{ﬁ §ﬁ;uety d%presswn,

unt ton' s chorea, anyotro tera er03|s
ths@ gvpndeT ErpaoApo0 %@1 Pategts M&Zﬂ dLe( 12)).

scler03|s psychi atric diseases such as schi zophreni a
and densH :
o0 OB SR o B Y ToLBREORRRGH o ericty and
Béltecti ve nd uRS ant agoni sts are especially useful for
the treatnment of anxiety and pain In a first aspect,
t her n 4 Brspaspeitdddreas ponpdadracanipaund of feezeatral formulaa R
g~N ~ wherein Rl signifies halogen or cyano;, R2
signifies C -C6-alkyl; R3 signifies phanyl or 5 or 6
menber ed- heteroaryl, which are optionafly substituted
by one, two or three substituents, ted fromthe

group consi sting of hal ogen, C -C6-a kyIl, C3-C6- -
cydoal kyl , . O - C6- al kyl - halogen C o0 - C6- al koxy,
NR R' or by 1- rmrpholln)R -pyrrolidinyl,

optionally substituted by ( o, | OR, orl by
“piperidinyl, optionally sqﬂg yted by (CH2)o, 10R, or
by 1, 1-di oxo-t hi omorphol Xnyl. & by pi perazinyl,
optlonally substituted by.C, -C6-alkyl or (CH2)o, 1-
550-tydoal kyl ;R is hydrogen, - C6- al kyl or
C}Q)O 1- C3- Ce6- cydoalkyl R, R' are independently
fromeach other hydrogen, C - C6- aIkyI (CH2) 0, 1-
cssxgelfte,ﬁéﬂlals%ﬂewr Y10 ( CH2) nOR '

‘ R? signifies C-Cs-alkyl;

if signifies phenyl or 5 or 6 mqmbercd-heteroaryl, which are optiona]ly substituted by one, -
two or _ '
three substituents, selected from the group consisting of halogen, Cl‘Cﬁ.‘E:]r.jle?“C3'C5-
cycloalkyl, C,-Cs-alkyl-halogen, cyano, C,-Ce-alkoxy, NR'R” or by
| I-mlérpholinyl, or by '
1-pyrrolidinyl, optionally substituted by (CH3)o1OR, or by
piperidinyl, optionally substituted by (CHz)o,OR, or by
1,1-dioxo-thiomorpholinyl or by _
piperazinyl, optionally substituted by C;-Ce-alkyl or (CHa)y,1- Cs-Cs-cycloaltkyl;
- R is hydrogen, C;~Cs-alkyl or (CH2)o,1-Cs-Cs-cycloalkyl;

R’,R” are 1ndependent;ly from each other hydrogen, C;-Cg-alkyl, (CHz)o 1- Gs- Cﬁ cycloalkyl

4

‘nislor; |
R*  is hydrogen, C(O)H, CH,R® wherein R’ is hydrogen, OH, C;-Cs-alkyl or Cs-Cya-cycloalkyl,

as well as pharmaceutically accéptable salts thereof.



nislor2; R4 is hydrogen, C(OH CH2R5 wherein R5 is
hydr ogen, OH, d -C6-al kyl or C3-Cl2-cydoal kyl, as
wel | as pharmaceutically aggeptable salts thereof.
-3a- Disclosed herein are conmpounds of formula I and
their pharmaceutically acceptable salts, to the
above- nenti oned conpounds as pharmaceutically active
subst gRescdasbih Iéhee' Jonq;ro%a%f Rbmutan afd RS n%ﬁ@&ﬁ:&:glly
there is provided a process for preparing a compoun
asteptitde ltsatol thasbadefmerdibnath compowids ah pharowesdically active
ﬁ rlses eactuﬁg éa) a conpound of fornmula Il RN
Tlf , R2 and R4 have the neani ngs
as deflned above, wth a conmpound of formula Il R3-Z
(I'11) wherein R3 has the neanings as defined above
and Anjasetnald ageast.dherBipipridedra preesss fon grﬁ(p@ymg acapmsund of
nulgg nytlje%ned a%elﬁlc%l \Q)ces 0%1 11% fe acltl R3 and R4
R fie neani ngs’as SR HE BV Pﬁ a conpound

of f gaabempourd offfofmi)la IX wher ei n Rl has t he neani ngs
as defined above and X i s hal ogen;
R

(II)

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

with a compound of formula III _
R>-Z : (1)
wherein R® has the meamngs as defined above and Zis halogen or B(OH);;
~ or reacting

(b) a compound of formula IV

/
2 N /
R\(/‘Z/ - av).
Rs’?' R :

wherein RZ, R? and R* have the meanihgs as defined above,
with a compound of formula V
'R o

S S V)

==

1

X

wherem R! has the meanings as definéd above and X is halogen;

or reacting



or reacting -3b- (c) a conpound of fornmula VI R=_ N

hal N (VI) R3 wherein R2, R3 and R4 have the neani ngs

as defined above and hal is halogen, wth a conpound

of formula VII RN Y (VtBp- wherein R has the

meani ng as defined above; and Y is-trinmethylsilyl or
(chy domgennd ehfbrifuld¥$i red, converting the conpounds

obtai ned into pharmaceutically acceptable acid

addition salts. yIn . a third aspect, there is provided

a process f(ﬁ\{ﬁ'e ﬂahg ‘a conmpound of forrmula | as :

defi ned above, Nm?gh process conprises: a) reacting(e)

conpound of @’rrruI'Q-Z RR /N / t1 NH wth a

conmpound of Tormula R3Z 111 wherein R3 has the

g R e R AT e T

with a compound of formula VII

(VII)
wherein R! has the meaning as defined above; and Y is-trﬁnethylsilyl 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 corhpound of

formula I as defined above, which process comprises:

a) reacting a compound of formula

Rl

' RE- N-
N
"H

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

to a compound of formuld

Rﬂ\_(N ) 1A




wherein R, R2 and R3 are as described above and ha
is preferably chloro or tluoro, or b) reacting a
conmpound of forrmula IV wth a conmpound of formula R
INV to a compound of formula NW N~ 1A R3P wherein
R, RZ and R3 are as desc+3ded above, and if desired,
when R is other than hydrogen, c) reacting the
- conmpound of formula IA with a conpound of fornula:
.RAHal VI to a compound of fornmula -3d R R4 wherein
Rl, R2, R3 and R4 are as descri bed above, and if
desired, converting the conpounds obtained into
:pharna?eutically acceptable acid addition salts.
whiesaih BSERS amelr B ave asdacpibatanse hiod hplie pasferaylychtmone Wadro, or
according to general forrmula 1 follow ng the general -
r e ‘out | 4 bove for conpounds of fornula
bP.Q?ﬁﬂ}gﬁ%ﬁ%&g@%{e@?gu&ere i's provided a nedi canent
contai ning one or nore conpounds as defined above and
phar maceutical |y acceptquzyﬁﬁﬁbgﬁents for the
treat nent and prevention‘Bﬁ7 URS5 receptor nedi ated
di sorders. The disorders i ncl udev acute and/ or
chroni c neurol ogi cal disogders, in particular anxiety
and chronic or acute pain. In a fifth aspect, there

is provided a conmpound as defined above as well as its
with a compound of formula

-to a compound of formula

1A

wherein R', R? and R? are as described above, and
if desired, when R*is other than hydrogen,

c) reacting the compound of formula IA with a compound of formula: -

R*Hal VI

to a compound of formula



pharmaceutically acceptable salt for use in the
treatnment or prevention of diseases. In a sixth
aspect, there is provided the use of a conpound as
defi ned above as wel| as it3dpharmaceutically
acceptable salt for the manufacture of gredi canents for
the treatnent and prevention of nd uR5 | eceptor
nmedi ated di sorders. In a seventh aspegt, where is
provided the use as defined above forigh manuf act ur e
of medi canents for the trgatngnt prévention of
acute and/or chronic ned?bﬁﬁgy I disorders, in
particul ar anxiety, or for t treat ment Iof chronic
and acute pain, or for thg'tregtnment of urinary

i nconti nence. -3e- The follow ng definitions of

eneral Lerys gd in the present description apply
- MPFFEsect | Bea‘b‘f Ei\/vl"Fét“‘ﬁ described mbeys and ifglesised,on appear
al one or in conbination. The term "l|lower alkyl" used

 converting the esipourlas6bis el SR odBhRZe LAY QéHePE;J%Té fei@ddition salts.

branched saturated hydrocarbon residues w

carﬁlc))n atons, preferably with 1 to 4 carbon atons,

suchDaslosat erin ieh hydcessToPp@Bifing & chith vacBs ,
fobm QU and the li ke. The !tjerpm "%_omerﬁgliﬂlgloafsqlkag{gtgtgggeml
oyig ldelloyyipg the: geoer aracadyravasarlincdytbovh forfonmegondgof
foAfilami tion bound via an oxygen atom Exanples of

"l ower al koxy" residues include nethoxy, ethoxy,

i sopropoxy and the like. The term"hal ogen" denotes

fluagrine, 1cj:hl orjne, pbrom ne and iodine. "Aryl"
r ep?[8§gﬁ‘c“§ aspegh g??ﬁ?ﬁsd’r%‘ﬁﬂ%%wﬂlcén@nmqmaining oat bnmoed
hdxs\d ' [.;or e ed ri.ngs.in
BB a0 800l Gy R TSRS ARS

trepiian end preaeytion efimGuRSsrepdpponthediated WR0ARPY BRETi O ders may
. (ﬁ’@;j EP2004/,005881 -4 The term "heteroaryl” refers to
mn a %I}

an at orgchronie neyrolagical Espreisginericularianyietnand abronic

or AAtephigt er oat ons sel ected from nitrogen, oxygen or
sul phur. Preferred are those 'heteroaryl groups
sel ected fromnitrogen. Exanples of such heteroaryl

gr oyps e ridinyl, pyrazinyl, pyrindinyl or

pyr #ﬁ%ﬁﬁh?ﬁ?%ﬁ Ie &y RFOvidgd lasamaypnf gedefined ahosaauwell eslits
h ' , LA - 12 carbop at ,
PR eSO 3 05 O SRR s

"pharnmaceutically acceptable salt” refers to any salt

derived from an _ )
In a sixth aspect, there is provided the use of a compound as defined above as

well as its pharmaceutically acceptable salt for the manufacture of medicaments for

the treatment and prevention of mGIuR S receptor mediated disorders.

In a seventh aspect, there is provided the use as defined above 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.



i norganic or organic acid or base. Enconpassed in

formula | are al so the conpounds of general fornula 1k

R NRz\ /NIA R3/N whereits- R signifies hal ogen;

RZ signifies |ower alkyl; R3 signifies aryl or

heteroaryl, which are optionally substituted by one,

two dibe follrvdeg dabsitivhueigeserad tirestueet fortbaptdsentgleoapption apply

c i Sti. f n 0 .al ower . S g
R e e
Tlopser adyl" disexy/in the présemtaddsyripsids dertotesesttalyt-CloHa 0o biOGRhed

' i.ei nyl I- | |y substituted.b .
BB BB oL 0 A0 AT BBl v 104 cabon
ptomesy, azdimsl methpl, ethipl hHyropulh 5-pirdpi edbtoyl, tdwtyl aabklyd like.
(CH2) o, r-cycl oaJkyl; R is hydrogen, |ower alkyl or

(CH2 -cvgloal levl » R .. R areini?_%e den fro S .
cach oeiaf! AR aRty SnorSan R DB Y i foresoing
AefifiGhiR)bo@R] vin dosoxygeat atdm. &xamplds ofiSlower alkoxy” residues include
- pharmaceutical | y acceptabl g salts thereof. WO

%t?g%’%%%’ﬂ” W@%ﬁ%ﬁ%@éﬁ -5 Preferred conpounds

of formula | and I A are those, in which Ri is chloro

or Thaowro "Habpent ddrdoyesthefre ddodne brbméee aanpdineds -
fromthis group, in which R3 is unsubstituted or

subst ] teted heteroaryl .wherein.the substitution is,. . o
sel octl TS HoPS T i RGPS SPRyarsyaf e 10dividual ring
exanpbembhefibal Hny ingviddmpidentd 8he Zing is aromatic in nature. Preferred aryl

4- (2-chl oro-pyridin-4-yl ethynyl)-2-nethyl -i m dazol - 1-
1'%7I°}1 2P ?IV;'I uor onet hyl - il



pyri m di ne,

2-[4-(2-chl oro-pyridin-4-ylethynyl)-2-nmethyl-imdazol -
Wa301879Tazi ne, 2- PCT/EP2004/005881

[4-(2-chloro-pyridin-4-ylet hynxl@ 2-nmet hyl -i m dazol - 1-

yl'] -6-trifluoronethyl- pyridine, 3-

[y|4] ( _Zlgséf%:ﬂg% g%a@%%lf}a qefefy%oegx%yaacg SE5 vl Al M ARZO s diming one
[F-porediftaaeiomy | s¢1@nt¢d ﬁ:o;zi mﬁd@gmy,lo)cygsmm‘csh@lhur MArefezet yte those

I

hfz‘%r% ﬁgﬁjﬁ%g 4e§é‘ral{e rﬁ&ifr eg%;r Of s%ﬁh Peteroar}él ?%HS are
]pyyid]m}ll@ynmmﬂllpymmﬂmyﬂ bnpymimtﬂyyl - pyri d| ne or 2-
[4-(2-Chl oro pyri di n-4-yl et hynyl)-2-met hyl -i m dazol y- 1

-yl] T el I [ re. . _
furt hel? tt ouérlflgl%'tesfa ES? ﬁ‘%%? %rﬁggcaégrr C%g%imsng i-12
agaython a’tsmb,glrﬁﬂembécﬁ—bypaﬁima:homﬂnre hal ogen, for exanple
the foll owi ng conpounds:
- 2- Chl o ?]]IIL ﬂ%}(ﬁm&l:é{ﬁfcgﬂggc%n%éaﬁfe%é}gert @(J tb]aEFylsert Q&Z@éd'éom an
-yl et hyny
- Inprgahicwo ogapitenid §rRaspet hyl - | Hi mi dazol - 4-yl et hynyl ]
-pyrldlne 2-Chl oro-4-] :
(3 - - 2- -1 H-im -4-y| et:hyp.
: F;glrcgg{rphggg& B Rpe ). ﬁ.%_aﬂﬁﬁyéomp%m@s 4RZler A LSRR
(3 5-di fl uoro- phenyl) -2, 5-di net hyl - 1H-| m dazol 4-yl eth
ynyl]-pyridine, or 2-Chloro-4-] R
- 1-(4-fluoro-phenyl)-2,5-dinethyl -
yl]-pyridine. The conpounds of fo/
i nventi on maybe prepared accor di a process which
conprises reacting ( GO d of formula Il WO
2004/ 108701 PCT/ EP20047\qﬁ5 1" -6- RN () z R~/
HNN

I m dazol - 4-yl et hyn
la |l or A of the

3/

wherein
R'  signifies halogen;

R®  signifies lower alkyl;

R’  signifies aryl or heteroéryl which are optionally substituted by one; two or

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

alkyl-halogen, cyano, NR'R” or by I-morpholinyl, or by

1-pyrrolidinyl, optionally substituted by (CHQ,)Q}OR, or by

piperidinyl, optionally substituted by (CHj)o,1OR, or by
1,1-dioxo-thiomorpholinyl or by

piperazinyl, optionally substituted by lower allkyl or (CHa)g1-cycloalkyl;

R is hydrogen, lower alkyl or (CHj)q,;-cycloalkyl;

R’, R” are independently from each other hydrogen, lower alkyl, (CHj)g,1-
cycloaltkyl or (CH3).OR;

nislor2;

as well as to pharmaceutically acceptable salts thereof.




R4 wherein Rl, Rz and R4 have the neanings as defined
above, wth a conpound of forrmula Il R3-Z (111)
WeHE0870R3 has t he meani ngs as defined above aod/EP2008/005381
hal ogen or B(OH)z; or (b) a compound of formula IV N

(1V) R Rwerein R2, R3 and R have the nmeanings as

d\e/; ' P?&er?@é’cﬁmnpmﬂdﬁ Iaf &%%EQ’PAH&A%@E%%I ne(}ﬂz}\ & Noro or -

wher ei has the meani ngs as bove
AEOX i s hal ogen; or (c) a conmpound of forrmula VI R2
N hat (VI) R3 4 wherein Rz, R3 and R4 have the

TeanEE AL 0L B L8
tln@lbﬁ@’amdw@r abstfetddieteratyl evhardn the ssxbstmutren Itﬁyﬁlekﬂesl from fluoro,
e, Qﬁf&jfo%? r%Qgrﬂgl%QﬁJ %%)o@g%@%g&ﬁ{d@%% 1 -7 The

reaction as eScCri arried out in
accordance with standard procedures, gl _
arlgt @rqb&mo ue-&mé@hwwlbﬂmcthﬂtm@dmms? hg- falﬂuoromethyl-
gg} oe4;hg boronic acid and a copper catalyst in a

vent I i ke di chl or omet hane or tetrahydrofurane [see

@:[g-(2-diraammidin-4aflethyroly2-rheshyl-in2ida283 -{20g0yineor by
E%@t@n&ﬂ&ow ﬁdyl&ﬁyﬁy%—ﬂlﬂu@dﬂdqnﬁagzo@ 1-yl]-6-trifluoromethyl-
pyridine,

3-{4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-y1] —5~ﬂuoro-pyr1d1ne,
4-[4-(2-chloro-pyridin-4-ylethynyl)-2-methyl-imidazolyl-1-y1}-2-triflucromethyl-
pyrimidine,

2-[4-(2- Cbloro—pyr1dm—4—y1ethyny1) 2-methyl-imidazolyl-1-yl]-6-methyl-4-

 trifluoromethyl-pyridine or _ :
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2-methyl-imidazoly-1-y1] -5-methyl-pyridine.

Especially preferred are further those compounds of this group, wherein R is aryl,
substituted by one or more halogen, for example the following compounds:

2-Chloro-4-[1-(4-flacro-pheny!)-2-methyl- 1H-imidazol-4-ylethynyl] -pyridine,
2-Fluoro-4-[1-(4-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine,
2-Chloro-4-[1-{3,5-difluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine,
2-Chloro-4- [1-(3,5-difluoro-phenyl)-2,5-dimethyl- 1H-imidazal-4-ylethynyl]-pyridine,
or

2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl]-pyridine.
The compounds of formula I or IA of the invention may be prepared according to a

process

which comprises reacting

(2) a2 compound of formula I



conpound of forrmula Il wherein Z is halogen with a
base |i ke potassium carbonate or cesium carbonate in

wea wolwetit | i ke di net hyl formam de, or Pd cat al ywaukr2004/005881

according to Buchwald conditigns [see e.g. Exanple 8;
Buchwal d et al., Tetrahedron Lett. 40:2657 (1999)].
The reaction as described in (Q) maybe carried out by
a Sonogashira coupling of a conpound of fornmula IV
and a conpound of fornula Vi Pe presence of, e.g.,
Cut, (Ph3P)2PdCI2, Et3N in vent |ike
t et rahydrof uran or dinethyl 0 i de [ Sonogashira et
al ., Synthesis 77 . In one enbodi nent the
nmeani ng X in conpoundsf/of fornula V is bromne or
i odi ne. The reacti ¢tV described in (c) above may,
"e.g. be carried out i n%t he presence of Cul,
(Ph3P) 2PdC12, Et3N, n-Bu.F in a solvent |ike
Rt d et iyl R LY. L FRLAVLE f JaHdabokhe salt fornms
-are made by standard_procedures known to the skilled
withiagamponnd Esrpaimts of fornulae 11, IV, VI and V|
are novel and al gozan enbodi nent of the present
i nventipn. The conpounds of formulae |I] and V are
wopmtEY BT basl the meaninghiselebned pegve apdepiabalopehos B(Chhothn
ggah%ﬁﬁgﬁdd5ﬁh &k g@n. The conpounds of formula |

Ay be ‘prepare y reacting a conpound of fornula VIII
R N hal (VIIl) HN 4 wherein Rz and R4 have the above
meani ngs and hal is halo , Wth a conpound of
formula VII as above e conpounds of formula VIII
may be prepared as ribed e.g. in diff and Pyne
[ Synt hesis 681-682r{ 1994)]. The conpounds of formul a
IV may be prepared by reacting a conpound of fornula

| X WO 2004/ 108701 PCT/ EP2004/ 00588 -8 O(LY) H
'WhGFFlRgﬁéﬁ@ﬁﬁﬁﬁﬂﬁﬁggnﬁﬁanﬁﬁah%@@“éﬁgoﬁianings as
A NS ARV F formula V
R‘l
)
=

X
WhCIEiIl.RI has the meanings as defined above and X is halogen; or

(c) a compound of formula VI

N _hal
RZ 7
\(I
N
R =

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

- witha compound of formula VII
R
] N
Y 6/, g

wherein R* has the meaning as defined above and Y is trimethylsilyl or hydrogen.

.y

iy

(V)

(V)

(VD)

(VII)




wi th di nmethyl (1-diazo-2-oxopropyl)phosphonate as
described in GChira [ Syn. h.Comm 19:561-564 (1989)].
wqampowsd of fornula VI maybe pr epared by rea®iIrEp2604/005881
conmpound of forrmula VIII as ﬁve with a conmpound of
formula X R3 Z (X) vvhereln R3 as the rreani ngs as

fi b . B
s Pk B Leet By T or e Ouh it r ot e
Mdededet gy bpyrylgion gt 2 @bmpbandtof fortrmi 01 Itssmgdd aromatlc: boronic acid

é’aﬁ? GBS P GriP B eGSRy tr e [sce e

'@Bﬁﬁrﬁn@& @X@%&eﬁlmr@o(ﬁ))ﬂ %EB eez@m a%l:rffﬁ;ﬁt%g@gfc%ﬂﬂa Tanda
et 0 eat i t
SORROWR: eﬁ‘éﬁfﬂrrfatafﬁ(w %él%&@%&?%@%ﬁ%%ﬁ Cgponate or
EQHiH FhAREBRRAL Qolvéht&kE @hﬁe@lgdfbrﬂsﬁmder diiﬁtcmékﬂﬁeﬁamodéing to
gr Pd .cat aqL égg[sg\%%g in 1%%) BE}uﬁW dﬁ];ﬁgdliﬁ‘% aefo_2657
6@9@9}51‘3@ %&8@&& as &@&Hﬁdﬁﬁ%})ﬁm BE earfk@d%tb VS@rﬁJgashéra coupling of
repare rea conpou Qr a as a ve
AFomEavES ALBERIH T W%P%n&f%ﬂa% TPEREPTRSH Oy O
Jager Nlﬁ SERESATRI1ER Slutdi0or dsdctie B aseig Sonogashir
tﬂﬁ?)ﬂi ze Q I?SP}ZPdCI 2, alélt?jgllﬂ\l in a solvent, |ike onogasha

F%"’tlp gmfélﬁ%rm THA9O01-dR RBE RiOSHREH tHe MESHAS SR IPFRoBs of

B rmul VNS Bt 6f oI ThE keackRAROURESHES inf(BY Bika rda% e.g. be

maybe prepared by oxrdrzrn compound of fornmu
FeLTIRd O 1) the RrEvgn Rt SaddPds P@@z»r%@%@ﬂ@ﬂ&ﬁ@k"éﬂ%

%ﬁih 8eh ffhics BN 80441@8701 PCT/ EP2004/ 005881 -9
Compounds of fornula XII may be prepared by

deprotecting a conpound of fornul Xl Xl
D salt. ﬁ)rpqlrs 3?& @a@@nypst;)dgr procedures own to th?;ll%]lgd art:lrs an.

~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 1T may be prepared by reacting a compound of formula VIII

R:Z\(/N hal
HNI
R4

wherein R? and R* have the above meanings and hal is halogen,

(VIIL)

with a cormpound of formula VII as above.

The compounds of formula VIII may be prepared as described e.g. in Cliff and Pyne
[Synthesis 681-682 (1994}].

The compounds of formula IV may be prepared by reacting a compound of formula IX



/J RO CHs INR4 according to nethods known to the

skilled artisan. Conmpounds of forrmula Xl Il may be

worepsroetiby al kyl ating a conmpound of fornul a XCM/EKbB005881
(XIV) HN-SI-CCHB)3 O- CH3 _Rs R4 with an

al kyl ati ng agent of formula XVa R2-hal (Xva)

according to net hods know to the skilled artisan.

Starting conpounds, of, fofhula XVa are conmercially (IX)_

avai |l abl e. Conpow}\é ogmul a XI'V maybe prepared by
treating a conmpound ,@f/forwla XV NOH (XV) R3 (~R4

wth tert.-butyl disfret %J silyl chloride according to
nmet hods known to the skilled artisan. Conpounds of

f or mul e epared by treati a conmpound of

FOEH B R ERON BRF I Desepseat b d4ePRs AE 1 o’y aduct ng
FeBHmeLeD1dERE- Do AR ReUphksshdnateds o ribkd 1 ©fira [Synth.Comm.
artisan €1Ig?g»g)gpounds of forrmula XVI may be prepared by

RYapbPers conpound of formula XVvI1 WD 2004/ 108701
PCT/ EP2004/ 005881 -10

Compounds of formula VI may be prepared by reacting a compound of formula VI as
above with a compound of formula X

| R-Z - X)
wherein R® has the meanings as defined above and Z is halogen or B(OH)z.

The reaction may take place by arylation of a compound of formula VIII either by 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)] or by heating with B’-Z when Z is halogen with

~a base like potassitim carbonate or cesium carbonate in a solvent like
dimethylformamide, or Pd catalyzed according to Buchwald conditions [see e.g. Example
8: Buchwald et al., Tetrahedron Lett. 40:2657 (1999)].

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

above with a compound of formula XT

Y/4 | (XT)

The reaction may take place by a Sonogashira coupling in the presence of eg. Cul,
(PhsP),PACl,, 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 XTI

2 N (XTI)
"~ " “oH
N
Rr® R*

according to methods known to the skilled artisan.



OCH2CH3 ito. (XVH) according to nethods known to

the skilled artisan. Conpounds of fornmula XVII naybe
woeepaesdi by treating' a compound of fornul a XVPET/EP2004/005881

R3-NH2 (XVI11) wth e.g. triethyl orthoformate,

ethylnitro acetate, glacial acetic acid and iron

0NN AASTBRFANRKTE thayRle %%rﬁwmp%&e&ﬁkﬁg @&ﬂaﬂa&ﬁd of formula

artisan. Conpounds of ‘formila XVII[ are comercially

&1 able. The conmpounds of general formula IA | and

their pharmaceutically acceptable salts can also be

manuf actured by two general {gocedures, which

procedures are outlined bel b‘ﬁbd chenme 1 for (XIII)
conpounds wher ei IRRLZ oro, RZ’is methyl and R3 is

4- trifluoromethyl-Qyr#m di nés#-y| (see exanple 3),

and in schene 2 fqp” conpounds, wherein R is chloro,

R2 is nmethyl and is 4-fl ouro-phenyl (see exanple
ut whi rocedures appl i cabl e for al

% %@@F ﬂ@nﬁ%f?ﬁ$ﬁ%§éﬂﬁa%nd | A, as descri bed

bel ow a) reacting a conpound of formula RN R2 NY/

Cbmphiubids o¥f fohinalaCOipeunle pfeph@t titkByREAg lalcompeindiof forgula XTV
has t he meani ngs as de |ned above and Z is hal ogen or
B(OH)2, to a conpound of focgﬁml a WO 2004/ 108701

PCT/ EP2004/ 005881 - 11 R C(CH (XIV)
Haj(_:zx”\ Si s
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 XTIV may be prepared by treating a corapound of formula XV

H \E/NI\ OH XV
Ra” 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 .
Ra’ o

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

Compounds of formula XVI may be prepared by hydrolysing a compound of formula
XVII |



NIA YYNR wherein R, Rz and R3 are as descri bed
above and hal is preferably chloro or fluoro, or b)
Wileo4/t08g01a conpound of formula R\ /N NN |V R@frdobdroesss:
a compound of formula R N | |44/, V to a conpound of
formula RN z R /N A R 31 wherein Rl, Rz and R3
are as described above, and ~ifdesired, when R4 is
ot her than hydrogen, ¢) regacting’the conpound of
formula 1A wth aH of formula: R4Hal VI to a
compound of formil a Wzoo?/ 108701 PCTI EP2004/ 005881
-12 RN R RS« ot ' ‘
(XVID)

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

R*-NH,

(XVIO)
with e.g. triethyl orthoformate, ethylnitro acetate, glacial acetic acid and iron powder
according to methods known to the skilled artisan.

Compounds of formula XVIIT are commercially available.

The compounds of general formula IA, T and their pharmaceutically acceptable
salts can also be manufactured by two general procedures, which procedures are outlined
" below in scheme 1 for compounds wherein R}is chloro, R%is methyl and R?is 4-
trifluoromethyl-pyrimidine-2-yl (see example 3), and in scheme 2 for compounds,
wherein R' is chloro, R?is methyl and R’ is 4-flouro-phenyl (see example 1), but which

procedures are applicable for all compounds according to formula T and IA, as described

below:

a) reacting a compound of formula

R
=N
. |
RZ N // .
\(/ ) I
N
H
with a compound of formula R’Z I

- wherein Rs has the meanings as defined above and Z is halogen or B{(OH),,

to a compound of formula



N R R4 wherein R, R2, R3 and R4 are as descri bed

above, and if desired, converting the conpounds
wobdaiiped1i nt o pharmaceutical |y accept abl e aci dct/eEP2004/005881

addition salts. Procedure 1 [El§unnarized in schene

1. The starting materials are Known conpounds or maybe -

prepared according to nethods known;in the art. .

Schenmel s~C C Step 1 Step 2 IN ~cy N'C Cl  Step 3

| N Ar Step 1: 2-Chloro-4-iodo-pyrrdine is dissolved .

.in THE and triethyl amne. Then o IS renoved

fromthe sol ution. Triphenylphg; ' and

bi s(tri phenyl phosphi n&y? a/N j I'l)cblorj,de are added

and the reaction mxtureVs// stirred at room

tenperature for about 1 pper (1)i odi de and

trimethylsilylacetylen e added. The reaction

m xture is stirred at roomtenperature overnight. The

desi einPROQu 5 i ; chloro or fluoro,

2 B R e K Tt deTRehgberr g el prsfergbly o

obt adhed after conventional work-up. This nmateria

was used without any further purification for the next

stepb)Yg&g@ggk&g@gg&d8@@%5&@@04/005881 -13- Step 2

Sol ut’ion 1:

2-Chl oro-4-trinethyl sil anyl et hynyl - pyri di ne and

=

5-iodo-2-nethyl-1H imdagal en(s hesis: MD. diff,
S.G Pyne, Synthesis 1994, - B82) ans di ssol ved in
R“N
with a compound of formula
R‘l
[ )
| = v
toa c;ompound of formula
R1
N
o |
rA_ _N A
‘\f? ) A

- wherein RY, R? and R® are as described above, and
if désived, when R*is other than hydrogen,

c) reacting the compound of formula TA with a compound of formula:

R*al VI

to a compound of formula



THE and DMF. Then oxygen is renmoved fromthe sol ution.
Solution 2: Triphenyl phosphi ne,

wo sbhmaspéyenyl phosphi ne) - pal | adi um(l I)chl ori de, PCT/EP2004/005881

copper(l)iodide and triethyl am.ne are dissolved in
THE Then oxygen is renoved from™“the sol ution.
Solution 2 is heated to 40 C and solution,1 is added
dropwi se. The reaction m xture is heatedito about 60
C and tetrabutyl ammoni um fl uori de sol uti Nl s added
dropwi se. The reaction is than stirred| at room

tenperature overnight. The desired pr 2-chl or o- 4-
(2-nmethyl -1 Him dazol - 4-yl e¥ ridine is
obt ai ned after conventional -woX k-/ip. St ep 13:

2- Chl or 0- 4- (2- et hyl - 1 H-i i dag®=4-yl et hynyl ) - pyri di ne
i s dissolved in dinethyl f oRmami d&. Pot assi um
carbonate and 2-chloro-4-tri fl uororret hyl - pyri m di ne
are a neh2t t
about q’gglq}cl:l %v gr nﬁgﬁﬁ @@%}}3 Qgﬁd t a| necci) %‘ aﬁg lﬁfgge@
chloro-pyridin-4-yleth ) 2meth|-|mdazol I-yI}
- 4- t r FHUVEDHOSTRE ﬁ%lpgwism%ﬂmn@d intPp etilly gcceptable acid addition
summagdiiged in schene 2. WD 2004/ 108701
PCT/ EP2004/ 005881 -14 Schenme 2 O O NHz Step 7 N Step
éﬁgCHStepSNCH OEf </ I Ar ON ~CO2Et N NaCOH N
Cﬁﬂufwlsw@aq@wcwmﬁél ‘| Step 6 Step 4 N

(I\Iﬁhl\/éb ftgAt?% An?at@hﬂs LRRMEG d&r@&ﬂndyog %‘5:7 be E)?épqm&ord%o methods

known 1n the art.

Scheme 1
“sil cl
i
TN
N Step 1 l I Step 2 R
] P > —_— e —— \(/ / —
N o | o= N
P
N Ci
Cl
Step 3 N ==\
\g /
4
Ar
Step 1t

2—Chlor0—4—iodo—pyﬁdjne is dissolved in THF and triethyl amine. Then oxygen is
removed from the solution. Triphenylphosphine and
bis(triphenylphosphine)palladium(IT)chloride are added and the reaction mixture is
stirred at room temperature for about 1 h. Copper(l)iodide and trimethylsilylacetylen are
added. The reaction mixture is stirred at room temperature overnight. The desired
product 2-chloro-4-trimethylsilanylethynyl-pyridine is obtained after conventional
work-up. This material was used without any further purification for the next step.



NI OH Step 7 'y Step 8 N MiO2 No o N Ar Ar ?-Q Ar

0l NZ N Step9 --N. N/ A Step 1. 4-Fluoroaniline
WO 3004416856 at room tenperature with triethyl PCT/EP2004/005881

orthoformate, ethylnitro acetate and glacial acetic

acid. The reaction mxture is Tefluxed w th nechani cal
S@%!g.rlng for about 2 h. Mre triethyl orthoformate

gl acial acetic acid are added. Iron powder is
Sabidmd i: 3-Ghlp m—ﬂﬁ:irrs:ﬂxjnlﬂﬂiangeﬁlynﬁtpﬁidﬁnwmidl Selogai drimatimil g -
i | u t |.Sqs .

LSRR BT Bk Bt e e i Bl el sotved m

THY 4ad DivF. dlgheryten-is ddrhdvet] damotle-sélutanboxyl i ¢ aci d
ethyl ester is used without any further purification

- +.Crud .
Seien T PR B B bl B bimekps o losice
ceppgﬂ(l)ﬂﬁﬁcbirandstndﬂas’kmhmdm tissodivedianB{ArThesedigam is removed from
LE% |de solution. The reaction mxture is refluxed
St 2 h. Charcoal is added and reflux is

contl nued. The desired conmpound 1-(4-fl uoro-phenyl)-
StHtiom 2 bedted 40 -é(h?(b&m':yd;dluti@cl th adgded ﬂt@imideh&@pﬁal mixture is

Iat(éaé losa a%l rt%rqgll): OT.FB?abﬁleW].gn}iﬁ%?C}ZDgﬁ 11 Fg%qu‘é{on 15 e%%iec?{i drc?pmse The
rdddEoinds ‘éﬂd etrrdd amomenﬂﬂa:mtﬁmmermghﬂ Fhe d&ﬂfsirﬁ& etodwt 22hloro-4-

PR TN I N T -

then cooled to 0 C and nmet hanol is added dropw se.
Sthe3:sol vent s are evaporated and the residue is taken
,up in HC and refluxed for 2h. The reaction m xture

2 Enf g &O&eﬁgfl S8 DAY ﬁgtﬁiil W8 -pyridine is dissolved in dimethyl

formamide. Potassium carbonate and 2-chloro-4-triflucromethyl-pyrimidine are added
and the reaction mixture is stirred at about 80 °C overnight. It is obtained 2-[4-(2-
chioro-pyridin-4-ylethynyl)-2-methyl-imidazol- 1-yl]-4-trifluoromethyl-pyrimidine.

Procedure 2 is summarized in scheme 2.




hydr oxi de solution is added dropw se. The desired
conpound [ 1-(4-fluoro-phenyl)-1H i m dazol-4'yl]
womBidmagah 1S obtained. Step 4 PCT/EP2004/003881
[ 1- (4- Fl uor o- phenyl ) - 1Hi nudazol - 4-71] -nethanol iIs
di ssolved in DWF. |nidazole antt- Cert. butyl di methyl
chlorosilane are added. The reaction m xture is
stghemed at about 45 C overnight. The desired
conmpound4- (tert-butyl -di methyl -silanyl oxymet hyl ) - 1- (4-
f1 uor o- phenyl ) -1Hi ni dazol e i s obt ai ned. Step 5:
tert - Bugegh- di met hyl |Ianylsa;(ymst hy -flategso p N OH
%{gyl) +H+dazol er}i}/ﬁl §5 o0l ved—i n IN an coo oLed™ (]/\
-78 C. W=NBUFGE | it hi-um in heX&RB is a ed dropvvls“e N
The r eactHogiky, mxtuce i s warned up toAL 25 C, kept at Ar
-25 Cfor 39 mn and then cooled again to -78 C.
| odonet hane i s added dropw se. The reaction m xture is
slowy warned up to roomtenperature and stirred at
room tenperature overjpt ght. The desired conpound’4-
(tefPbut yl - di merE<St I any| eepfet hyl ) - ke (4~HPUor 0- phiter s
nylahmds met hyk- iTidazol e 71§ abTai ned tep 6: TRAF
,m(j;zg]gtm@utyl ndi net hyl - si | anygnglxymat hyl }*1- (4-11uoro-p
henyl ) - 2- rretﬁhyl 1Hinidazole is dissofved in THE
Tetrabutyl amoniunfluoride in THE i s added and the
reaction mxture is stirred at roomtenperature
“overnight. The desired conpound [ 1-(4-fl uoro-

plgen_yl -2-m=,~th}‘/3 -IH-|mgaz 4 yl ] - n@tpanol is NQ///
an

0 edPH st

_t< Fl uor o- phenyl ) - 2- yI-IH-| i dazo) - 4-y1] Fénl
O|A,-I s dissolved i .. nethylene rige. Mangan N)
oxid is added and the reaction mxtu eots stirred at
room tenperature for. 3 days. The susbhension is
filtered through a difcalite speed pl us pad and the
desi red conpound - &~

or o- pheny.
_ss_te%ixam d/ Step 8:

(1-Di azo- %’bxo propyl ) - phosphoni ¢ add di net hyl ester
i s dissolVed in methanol. Potassium carbonate is
added. A solution of 1-(4-fluoro-phenyl)-2-nethyl-I|H
: m |clg:\zol e- 4- car bal dehyde in nethanol is added dropw se
om tenperature. The
4-Fluoroaniline is mixted at room temperature with triethyl orthoformate, ethylnitro

acetate and glacial acetic acid. The reaction mixture is refluxed with mechanical stirring
for about 2 h. More triethyl orthoformate and glacial acetic acid are added. Iron powder
is added in 3 portions during about 8 h while maintaining the reaction mixture at reflux.
Fthyl acetate is added and reflux is continued. The crude product 1-(4-fluoro-phenyl)-
1H-imidazole-4-carboxylic acid ethyl ester is used without any further purification for

thyI -1H i m dazol e- 4- car bal dehyde

the next step.

Crude 1-(4—ﬂu0r0-pheny1)—1H—iﬁ1idaz01€~4~ca:boxylic acid ethyl ester is dissolved in
dioxane and sodium hydroxide solution. The reaction mixture is refluxed for about 2 h.
Charcoal is added and reflux is continued. The desired compound 1- (4—ﬂuoro phenyl)-
1H-imidazole-4-carboxylic acid is obtained.

Step 3:

1-(4-Fluoro-phenyl)-1H-imidazole-4-carboxylic acid is dissolved in THE. Borane
tetrahydrofuran complex in THE is added dropwise. The reaction is refluxed for 2h and



reaction mxture is stirred at roomtenperature
overni ght. The desired conpound 4- ‘
weothnykzol - (4- f1 uor o- phenyl ) - 2- met hyl - 1H-i mi daz@irgen2604/005881
obt ai ned. Step 9: 2-Chl oro-4- |odopyr|d|ne is dissolved
in THE. This nixture is evacudfed and bacl ]led WO
2004/ 108701 PCT/ EP2004/005881 -16 wi.th argon seY%raID
stirrad &f 106 EIRRFEE B QERMIE o e FraCkg} TEXBFF 1s then cooled t6 0 °C and
I%éthz?c{'tﬂ 'ikyalhdﬂpﬂl & vﬁ@e and )sc)lvelznlts adre evaporated ﬁlnd thed residue is taken up in
i s(triphenyl phosphi ne)pal | adiir )chloride a
e ecifer ?]éaﬁltelféﬁf?ﬁﬁil%ll&?’ée ® e%fﬁ?ql%%@ GiC PRiRdium

f@@&?srowtﬁ)ﬂc 9 Edéecﬂimg@ﬁ@eﬂgé ddsped g@m@ﬁ@nd 1-(4- ﬂuoro-phenyl) ~1H-
-1 -(4-fluoro-phenyl)- 2-nethyl -IH-|w1dazo )

ny
@Zaﬁél'éfﬂ -meRenpbigebiastedni xture is stirred at room
erature for 3 days. The desired product
il oro-4-[1-(4-fl uoro- phenyL%@Z met hyl - I Hi_m dazo,
zl—(§z+ﬂum®he]nyby}ﬁamtazpls4ﬁﬂﬂa¢ ol ipAissaleeddny Al Irgadazole and

Gﬁﬁg a&hﬁo%ogjalng QPrRQURA SRS eefc@iroﬁlh&tﬁre(i@éhrpe% at about 45 °C
ct ur e .

rea accordi'ng to methods known

' wernight. Tk |dngrqdm0mmndl4d@ﬂéﬂvlﬂ@ﬂrdﬂlﬁéﬂﬁhﬁléﬁwlwm€%@ -1-(4-
ﬂﬂ%ﬁ? g5 QrE{ qg&cﬁgﬂﬁéﬂ(D a salt. Inorganic or

orga |c aci ds suc or exanple, hydrochloric
Sgd 3, hydrobrom c acid, sul phuric acid, nitric acid,

£ QQ%%%@I cglit%e%g% gﬁn)g%:é%ﬁe%@c h gé—ffu%'iglp%eﬁﬁqu Eﬂd{@.ﬁcﬂ@ is dlssolved

succilni c
it ﬁﬁ-ﬂémcbccwée:d‘jto ~+rét° Eame%mﬂ}’ﬁhbxm irglpdsdne is added dropmse The reaction

L SRFRRLEOE oot oAl A0% b e Eemital g g
—ﬁa§CcIcﬁionmhmnhss aldeﬂ@h‘upmw The r@otipouniabiraky shwigonarmpup to
Q %:ngaal Ig.‘l&f %.Er gol%al ’Eemi: a&{{l}e ov%?ﬁlghtc' ThE Qesired Cﬁmpound 4-

NEsi um or
(Iterkbutyﬂ}alsnneﬂaimﬂmsimmb&gl)d éafrﬂnmroaphdsd) ~2recthyli 1Bditnédazole
og g_fornatlon_of pharmaceutically acceptable salts
]6? i ¢ compounds. The conpounds of formula | and
3tbeer pharmaceutically acceptable salts are, as

‘f L%E‘??%ﬁﬁéﬁ@rﬁ%ﬁ?ﬁove B8 I8 41eB Y ot TRt R 1 FLimmidaole i

- difsoRted s THE, Tetrebieilt dngm o g fidouias i &EHs eddekatidathe deaction

Bh3GrdareregR GEPOr BETE i HOWBTS. BUPPRRTbL Hgttuoro-
Pieknil) a5 medteit18]-aniagdlr Lyl -endiRimul isloteainad) e _

eur ol ogi cal disorders are for instance epil epsy,
iﬁ%ﬂéophrenla anxi ety, acute, traumatic or chronic

[Cie@ﬁm%bﬂi- (g@ Qﬁﬁ&ﬁﬁslﬂ}ﬁmld&@oln@-lﬂ]%%thﬁﬁybis dissolsettin msathylene
Al z eas enent.l a unt I ngt o

@’a IQ"?‘%}Sé‘aS%Ac?“grth FECtiQR FURtTE 18 giafsﬂg&% R
u%h@%rat@ﬁeefof BJdufd THe sspbhRIaityred KB Rightaialite speed plus pad and

t%%rdiélslge%ocglrgprgu%rd (4-fluoro-phenyl)-2-methyl-1H-imidazole-4-carbaldehyde is

obtained.
Step &
(1-Diazo-2-oxo-propyl)-phosphonic acid dimethyl ester is dissolved in methanol.

- Potassium carbonate is added. A solution of 1~(4-fluoro-phenyl) -2-methyl-1H-
imidazole-4-carbaldehyde in methanol is added dropwise at room temperature. The
reaction mixture is stirred at room temperature overnight. The desired compound 4-
ethynyl-1-(4-fluoro-phenyl)-2-methyl-1H-imidazole is obtained.
2-Chloro-4-iodopyridine is dissolved in THE. This mixture is evacuated and backfilled



par ki nsoni sm caused by nedi canents as well as
condi tions which lead to glutamate- deficient
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to th i nal cord injuries
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ng[?ﬂ glgd{ngflgmtegry pain such as arthritis and

I sease, vasculitis, neuropathic pain such
as trlgen1nal or herpetic neuralgla di abetic
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asdiayn, Woerssiutp @adcmhawaz@eaumma hha; basicsmipe nd bakiaamdino acids
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7 4 to a final assay concentration of 20 g protei n/
vel | ThSabutpstiinds of footiubr hamdribeie pﬁatcmcauﬁn@ﬁy byceptidilet salbpare, as

ﬁﬁ{gg e ‘][?%%u ngzf‘? ﬁlg%n[?%{r]éqflg tgf& a[ﬁ]r%ce g?celé’réﬁa lpaﬁgrp{gts tagd can be used

Hedt thé@reaﬁﬁafﬂte}r pirévention @f petliRB néepive needieted dsomldrsysich as acute

\%&E‘I{ﬁég (?Dci{:] égltrl]rtoi%‘%%g Bﬁagde S g% NPEPOLS P(%rd ali% memm% deficits, as well as

@e@@anﬂrcgf?ma §albOT€eaﬂ&1@@@ﬁMaglcﬂnﬁMﬁd&?tﬂe(ﬁjﬁ inskanee epilepsy,

or.ne or 4C.tteenote -
ﬁfea%%ﬁrﬁafﬁo SIRSHE A 6% p1 DpEH Sitns e proseayes of the nervons
(s?ﬁeﬂ&?&dch\&b AU cirAECy ﬁ@éa@é @eﬂﬂetd&n’&ﬁﬂﬂ,&@uﬁig@oﬁ’s th@tea, ALS, multiple

%cr:l(gyl:c{f]s%‘s:J gg}lgrgtzalcause }9 Aﬂ)@ Fe)%;el: 111'}1:?1‘1(3\,3\,,a T nggaf. Vs 1&10path1c parkinsonism or

parkinsonism caused by medicaments as well as conditions which lead to glutamate-
deficient functions, such as e.g. muscle spasms, convulsions, migraine, urinary
incontinence, ethanol addiction, nicotine addiction, psychoses, opiate addiction, anxiety,
vomiting, dyskinesia and depression. Other treatable indications are restricted brain
fanction 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 compdunds 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 txigcf:rpinal ot

herpetic neuralgia, diabetic neuropath}f‘pain, causalgia, hyperalgesia, severe chronic pain,



Packard Bi oSci ence, Meriden, CT) with a Filternmate 96
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F @1 BL3q 2 BHAI %&%ﬁ&n{a@ﬁ%gg%hgpﬁé%ggvfeg.ar amet er

ogi st'i c equation grving i ci ent
using an iterative non |linear curve fitting software
Sxtwedtionfisathernforerbidawtrmiped byerdiitiont of tivhlye KH Ml iReorwentrations
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g@;]m&q (glidln%gf t%sg |%¥%Pé%’i18 d&@ﬁ%ﬁ%’\}ﬁgﬁoll ﬁf)ln.@erllt{ onglao AT O%SDM) Incu-

bamswaraperdormofl for adiatdP Gand used in the binding
experi ment and the Kd value of the radioligand is

et.ernm_ned for ch,.batch, of
e end d)cf%ﬁﬁcgb tthélaﬁl lsndor?neis e ﬁléc%ree% t%nlton%%ﬁﬁnb@% rk@él white
mﬁmﬁlaﬁamth bepdi@ir GBIt ﬁ@mpr@hsubaﬁtbl hac 0ilvh PEEm wdsh buffer,

SOBEY Sl SR RTINS P s
Kind (vad¥ed Bxanpd witicol ArimMPT23HZ8, X3 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 scintillation counter with quenching correction
after addition of 45 pl of microscint 40 (Canben:a 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**]i measurements were performed using a
fluorometric imaging plate readér (FLIPR, Moiecular 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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pharmaceutical Iy acceptable sal{g_ thereof can be used

as medi canent.s, e.g. in the forn1of phar maceuti ca
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In addition, the pharmaceutical preparations can

contain preservatives, solubilizers, stabilizers,
woBbddiagrongent s, enul sifiers, sweeteners, col opaliEP2004/005881

flavorants, salts for varying the osnotic pressure,

buf fers, masking agents or antii¥xi dants. They can al so

contajin still other therapeutically val uable _
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bi s(tri phenyl phosphi ne) pal I adi un(11)chl oride (170 ng,
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(B s ol B R el e A B ey cam also

-werstaist stitlrogitkr dhernpomichinpduaileisdstaaces3 days. The :

sol vent was evaporated. The residue was taken up in

1_00 Kkﬂ@&igﬂef@a%ieeﬁ(ge ﬁ:taxelgn shcrozelFaining a compound of formula I or
pharmaceutically acceptable salts thereof and a therapeutically inert excipient are also an

object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formula I or pharmaceutically
acceptable salts thereof and, if desired, one or more other therapeutically valuable
substances into a galenical dosage form together with one or more therapeutically inert

‘Carriers.

The dosage can vary within wide Hmits 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 dosage for an adult



times with ethyl acetate (100 nL each). The conbi ned
organic extracts were dried with nagnesium sulfate,

Wi 2004108W1and evapor ated. The crude product WaSpCT/EP2004/005881
purified by flash chromat ogragﬁ; on silica gel
(cycl ohexane/ et hyl acetate/triethyl amne 1:0:0 ->
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2 10:41. di d tallized f hept d
e R o BRSO R G ey
bhtwenyolnidd?00Mbparglay36%9, MS: mle = 312. 1 (MH+).
Exanple 2 2-Fluoro-4--[ 1- (4-fluoro-phenyl)
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a verni : e reacti Qn m re was ured into
WO&M@&%&Y&E&*&EP%@WY B E- iRl (A0 mg, 4.84 mmol)
aeet ad@d( RO At Qe Mirefha EerlipRbm hter &k Baky$ The
\é\@%{e dried with_sodiumsulfate, filtered and

VARt SaaPorpedc Hhrdesidpe watitdkemus m B b vaten sndgttaeifd three
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a white so dcéi%QO ng, 76%, MS. W = 364.1 (MtH+). WO
RIS apcPierdoodrpssad. The reanpiliectavas puriged by flash
CBrdehhte § Gilipa e sty 7kt "1:0:0 - :10:
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pyri di ne and 2-chl oropyrazine. Exanple 5
2-[4-(2-Cnloro-pyridin-4-yl Extmplgl2) - 2- net hyl - i ni dazol -
3-Blbe Lo (AR QBRI -2- methyl- 1H-imidazol-4-ylethynyl]-pyridine
The title compound, MS: m/e = 296.1 (M+H"), was prepared in accordance with the

general method of example 1 from 4—éthyny1~1—(4—ﬂuoro—pheny1)—Z—methyl— 1H-

imidazole and 2-fluoro-4-iodopyridine. '

Eiample 3
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-y1}-4-trifluoromethyl-
pyrimidine '
2-Chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-pyridine {150 mg, 0.69 mmol) was
dissolved in 5 ml dimethyl formamide. Potassium carbonate (190 mg, 1.37 mmol) and
2-chloro-4-trifluoromethyl-pyrimidine (189 mg, 0.66 mmol) were added and the
reaction mixture was stirred at 80°C overnight. The reaction mixture was poured into 70
mL water and extracted three times with ethyl acetate (100 mL each). The combined
organic extracts were dried with sodinm sulfate, filtered and evaporated. The crude
product was recrystallized from diethyl ether and the desited compound was obtained as
a white solid (190 mg, 76%), MS: m/e = 364.1 (M+H™). |



pyridine The title conmpound, M5: nmfe = 363.1.1 (M+H+t),

was prepared in accordance with the general nethod of .
wezennisos from PCT/EP2004/0058581

2-chl oro-4-(2- mathyl-IH-lmdazI-4 yl et hynyl) - ,

pyridi ne and 2-fl uoro- 6- (trlflu%ronethyl)pyridine

Exanple 6 3- [4-

(2-Chl oro- pyri di n- 4- yl et hynyzfa)mIQ et hyl -i m dazol - 1-yl ]

2444(Pudioopyridin-reylethiyayl)i 2 mettybimblanel- 1-M3: pyrdgne
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gem:tﬂl andhotl ¢amiphyd fbit 1-shidaz ek (24myihel-Iiryiflazol-4-ylethynyl)-
dlne 3 dlfluoro pyridi ne. Exanple 7
P B eflororyids
I-(4 chl or o- phenyl ) - 2-net hyl -1 H i m dazol - 4-yl et hynyl | -
pyridi ne Exmn le 5

i | ridine
HE Ry ee @Wi dhOh e dif ok otmethyL
py&diher omet hane. Powder ed nol ecul ar sieves (3 A 200

..4- chl or 1zene boronlc d (216 ng 1. 38 mmol)
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@h)é@ edasl ddakhetk 3 iﬁ*é,@l@'&!hlbﬂﬁéf(@%ﬁ& ?pmlﬁiﬂéz%l-&%netéynyl)-
n gq sti.rring was continued at room
H%Jé UETAsPT rﬂ%ﬁtmwﬁéﬁﬁl@a@@m@n m xture was
f||tered through a dicalite speed plus pad and washed
with 50 nL dlchloronethaneggﬁﬁﬁeglItrate was washed

¥A%E ?g@} ar, drug %ﬁth magnesi um sul f at e,

[+ E dtpramy vt~ 2TRethe Hraidaprlolivid - theero-pyridine
Thy didld @iﬂ;ﬂﬂl{fd' PSS neyb o8t P%K@Hl"' pATELY E§é a&&ﬁng@&ordance Wlth the
_éhep ane / etﬁylacetate 10

o FeraBRLer) g %Fhlgﬁp&dayn@hrﬂgl?ﬂllr?rg@azabéﬁﬂ@éml)—

%B y@mmg&ﬂ ﬂﬁg a white solid (42 ng, 19%,
nl e 329.2 (MfH+). Exanple 8

2-Chl oro-4-[1-(3, 4-di chl oro-phenyl )-2-nmethyl -1 Himdaz
ol -4-yl ethynyl J-pyridine TrempleT e conpound, Ms: me

2:(_‘,%.@)'%074~K1N{!4h0 ororfi ){2{ e:P?ﬁ&Q%d' 11 AGERndan. %ffetl\(\ﬁu})}m f)ﬁ?dme

ener al of

C@}qr@%@nﬁ@yﬁ-@ﬁ@%hﬂhﬁ@gﬂ)@yyﬂdmd{;ln@ g, 0.69 mimol) was
200 SO SO 586 B, i
chlorobenzene boronic acid (216 mg, 1.38 mmol) and [Cu(OH)TMEDA]ZCIZ 113 mg,
0.24 mmol) were added. Oxygen was bubbled through the reaction mixture for 5 minutes
and stirring was continued at room temperature overnight. The reaction mixture was

" filtered through a dicalite speed plus pad and washed with 50 ml, dichloromethane. The
filtrate was washed with 50ml water, dried with magnesium sulfate, filtered and
~ evaporated. The crude product was puriﬁéd by flash chromatography on silica gel
(heptane / ethylacetate 100:0 -> 3:2 gradient) and by recrystallization from
~ diisopropylether. The desired compound was obtained as a white solid (42 mg, 19%),
MS: m/e =329.2 (M+H).

Example 8
2-Chloro-4-[1-(3,4-dichloro-phenyl)-2-methyl-1H-imidazol-4-ylethymnyl] - pyndme
The title compound, MS: m/e = 363.7 (M+H™), was prepared in accordance with the
general method of example 7 from 2-chloro-4-(2-methyl-1H- mdazol—é—ylethynyl)—
pyridine and 3,4-dichlorobenzene boronic acid.



2-Chloro-4- [1-
(4-fl uoro-phenyl)-2-isopropyl -l Himdazol -4-yl et hynyl ]
Wpoi/disael fumarate Step 1: PCT/EP2004/005881
1- (4- Fl uor o- phenyl ) - 4-i odo- 2- |s§§ropyl-lkkinidazoleA
The title conpound, M5 me = 1( MtH+) , was
prepared i n accordance MAthEthe g@neral nmet hod of
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f 1-Gbiabendefeflboveplienydcl-BopDpgp | B:imidazol-4-ylethynyl]-pyridine
2:Chl or o- 4- 11- (4-f | uor o- phenyl)
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enerﬁ%F thod of exa
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bi s(tri phenyl phosphi ne)pal | adi un{i1)chl oride (1.01 g,
1.44 mol) and trlethylan1n§mnh$ <09 g, 101.2 mmol)
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met hyl - 1Hi m dazol e Tetr ahedron’
(2089 eindeigrampled fremi4(2- meth}rl—IH mldazol—é—ylethynyl)~p’yndmen2-

t 2-carbonitrile (4.43
| Ja%&ﬁ@ﬂéaﬂd[?ﬁ% b%%ﬁ%%lgwﬁlgh@gdl dga24gmng“oezg1

E were _added and the m xture was warned to 60C. A
14rv(2- i1ghirfdarel4-glsthypiyBmysilinnm? foadwmitde (24 nil,

R R et QAR SOMLS, Ve ed, The reaction
rhix(tiphenywabosthing) palladivm Ghchlooide 4h61 et 4hounol) Thé triethylamine
S0 2R, SRRt 65,0465 108 TR GROR M et
cinddrhiflled vsttetrgon ?meral tindes becknoovg aiygen Boatorthe selutien.a-iodo-2-
Y80 Y0 RIS M e 512 1500 U5 BPE 30 8ma), 4
tr:.tnethylsﬂanylethy‘nyl—pyndme—z carbonitrile (4.43 g, 22.1 mmol) and copper (I)
iodide (46 mg, 0.24 mmol) were added and the mixture was warmed to 60°C. A IM
solution of tetrabutylammonium flucride (24 ml, 24.0 mmol) was added dropwise over a
period of 30 min. After the addition was finished, the reaction mixture was stirred at
60°C for another hour. The solvent was evaporated. The residue was taken up in 200 mL
water and extracted three times with 200 ml of ethyl acetate. The combined organic
-extracts were dried with magnesium sulfate, filtered and evaporated. The crude product
was purified by flash chromatography oa silica gel {methanol/methylene chloride 5:95).
The desired product was obtained as a light yellow solid (1.06 g, 21%) MS: m/e = 208.9
(M),

4.-Tﬁmethylsﬂanylefnynyl~pyridﬁ1e—2-carbonitri1e



was purified by flash chromatography on silica ge
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12 2-Chloro-4- [ 1-(3)4-dif) Qyphenyl) -2-nethyl -

| Himdazol -4-ylethynyl] -pyridine The title

26%6%[1"0\?@ difigroro-gRenyd)- %M}’l—lﬁﬂm@mb&wﬁﬂmnyl ~p~yndme
t Dt t hod of exa
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Example 13 -

4-[1-(3,4-Difldoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl}-pyridine-2-carbonitrile
The title compound, MS: m/e = 321.5 (M+H"), was prepared in accordance with the
general method of example 7 from 4-(2-Methyl- 1H-imidazol- -4-ylethynyl) —pyndlne—Z—

carbonitrile and 3,4-fluorobenzene boronic acid.

Example 14
2-Chloro-4-{1- (S-ﬂuoro-.phenyl) -2-methyl-1H-imidazol-4-ylethynyl]-pyridine
The title compound, MS: m/e = 312.5 (M+H+) was prepared in accordance with the
general method of example 7 from 2-chloro-4- (2 rnethyl—1H—1m1dazol—4—yleth§my1)—
pyridine and 3-fluorobenzene boronic acid.



The title conpound, MS: me = 321.5 (MtH+), was
prepared in accordance with the general nethod of

W kes7dt from PCT/EP2004/005881
4-(2-Methyl -1 Himdazol - 4-yl et hé yl) - pyri di-ne- 2-
carbonitrile and 3,4-f|uorobenz e boronic acid.
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| -(3,5-Difluoro-phenyl)-2-nmethyl-IHimdazol -4-yl et hyn

yl]-pyridine-2-carbonitrile_ The title conpound, MNE:
me = 321.4 (MrH+), was pre%%ﬂﬂéﬂel A accordance with

Sh sl TR AR e O s et it
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326 4 (I\/H—|+) was prepared in accordance with the
general nethod of exanple 7g
2-chl oro- 4- 2rrethI-IH-|m az -4 yl et hynyl) -
Bythlgrerd-dn @ﬂﬁrptﬁomﬂlqdwém}ﬂb-ﬂmnﬁmh&h@ndmo@ia;deiﬁiynyl }-pyridine

PR RleolbR TSI A7 abe 4 (MM, was propred in gecopiange pfith the
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2-chlore-4-(2- msthyl -1 H i m dazol - 4-yl et hynyl ) -
pyridi ne and 4-fl uoro- 3- netksamide®2ene boronic acid.

- 2-Chloro-4-{1-(3-chloro-4-fluoro-phenyl)-2-methyl-1 H-imidazol-4-ylethynyl]-pyridine
The title compound, MS: m/e = 347.2 (M+H"), was prepared in accordance with the
general method of example 7 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 3-chloro-4-fluoro-benzene boronic acid.

Example 20
2-Chloro-4-[1- (4—meﬂ1y1—phen71) Z—meﬂlyl-1H—nmdazol-4—y1ethyny1] -pyridine
The title compound, MS: m/e = 308.8 (M-+H"), was prepared in accordance with the
general method of example 7 from 2-chloro- 4-(2-methyl-1H-imidazol- 4—yleﬂ1ynyl)—
pyridine and 4-methyl-benzene boromic acid.




Exanpl e 19 2-Chloro-4- |

1- (3-chl oro-4-fluoro-phenyl)-2-nethyl-1Himdazol - 4-yl
wettnanysPpi pyridine The title conpound, MS:  necEEBdbaBosss1
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ro-pyridin-4-ylethynyl)-2-nethyl-imdazol- I-yl] -b
enzo nitrile The title conmﬁﬂ coM5: nme = 319.8
(MrH+) . was prepared in_accor ncgsvvl th the general
Inid-Hohlero O-PYENH-& Viethynyh-2-methyl-imidazol-1-yl]-pyrimidine
Bt o IRt | g}ﬂr hy R

yr| di ne P;br'rl%%ﬁ cyg%lp ég%g ne%?r Wés%leggl i E%fordﬁnceﬂthﬂm
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ﬁﬁ%yaﬂar%ogﬂﬁgyﬁ'ﬁh 7)ecorr%oﬁn21 IVS: n%/e:2965

(MrH+) , was prepared in accordance with the
Example 25 :

2-[4-(2-Chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl] ~-4-methyl-pyrimidine
The title compound, MS: m/e = 310.4 (M+H"), was prepared in accordance with the
‘general method of example 3 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2-chioro-4-methyl-pyrimidine.

Example 26
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2-methyl-imidazol-1-yl]-4-methoxy-pyrimidine
The title compound, MS: m/e = 326.5 (M+H™), was prepared in accordance with the
general method of example 3 from 2—chloro—4~(2'~methy1— 1H-imidazol-4-ylethynyl)-
pyridine and 2-chloro-4-methoxy-pyrimidine.



general nethod of exanmple 3 from

2-chl oro-4-(2-nethyl -1Himdazol -4-yl ethynyl) -
wayzaodioseoland 2-chl oro-pyri m di ne. Exanpl e 25 2pctAr2004/00s881
(2-Chl oro-pyridin-4-ylethynyl)-2-methyl-imdazol -1-yl]
-4-methyl -pyrimdine The titl ‘eZQ:“on'pound, ME: nme =

310.4 (M+H+), was prepared Ln accordance with the

general nethod of exanple 3t’F3F%E%‘?%

2~ ph{eChlofe-pPrifet-byletithlb B T-fi WAL NWIV 5 ) uoro-pyrimidine
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iPﬁf@Pé&ng’ﬁaﬂow% UORPYHERERE met hod of exanple 3
from 2-chl oro-4-(2-nethyl-1H i m dazol - 4-yl et hynyl ) -
pyri di ne and2-chl or o- 4- met hexys:pyss M d ue. WO

004/.108701 PCT/ EP2004/ 005881 ~-26 Exanple 27 2- [4-
é&&%gﬁ‘s%m%ﬂné" ety Aryrethyldmdazail-yln2-deifgotomgthyl-
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2=68hhenAd (2 Hdth b6 Ut At S A oz ol 4 .
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pyjidine panétt derops il noromeplidpivyimydipe.2- net hyl - i m dazol -
1-y1]-2-trifluoromethyl- pyrimdine The title

conpound, MS: mle = 364.5 (%ﬁl@ sg\as prepared in
t

accordance with the genera od of exanple 3 from :
2-1érdridorp-perigist dryletipylnd-tetlofl-ivi dazel- hyHys-methyl-pyridine
e e 06 80n 4095/ 1102 305 5 M 4 WP R B H T BED e with the
genegiliraetbop pf exdinmpld3 fitoet Rydhidry-R20neetiyl 1 Hrindialazall 4-ylethynyl)-

SRV E -Pyridine .. The title conpound, M5 me
hy%%%eg%%&%& d\?\}/aﬁs?ﬁglrlé}ggr d in accordance with the
general nethod of. exanple 3 from
2-cbl or 0- 4- (2- et hyl - | H i nmilkargle 30yl et hynyl ) -

2-[4-(2- Chloro—pyric_limd:—yleﬂwnyl) -2-methyl-imidazol-1-yl}-5-methyl-pyridine
The title compound, MS: m/e = 309.5 (M+H"), was prepared in accordance with the
general method of example 3 from 2-chloro~4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2-fluoro-5-methyl-pyridine.

Example 31
4-[1-(6-Chloro-pyridin-3-y1)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine-2-
carbonitrile
"The title compound, MS: m/e = 320.0, 322.1 (M+H"), was prepared in accordance with
the general method of example 7 from 4-(2-Methyl-1H-imidazol-4-ylethynyl)-pyridine-
2-carbonitrile and 6-chloro-3-pyridinyl-boronic acid. '

Example 32
2~Chloro—4—[1—(6—cbloro-Pyridin—3—yl)—Z—isopropyl-1H—i1ﬁidazol—4—y1ethynyl] -pyridine
Step 1: 2-Chloro-5-(4-iodo-2-isopropyl-imidazol-1-y1)-pvridine
The title compound, MS: m/e = 348.4 (M+H), was prepared in accordance with the
general method of example 7 from 5-iodo-2-isopropyl-1H-imidazole and 4- -

chloropyridine-5-boronic acid.



pyri dine and 2-fluoro-6-nethyl-pyridine. Exanple 30 2-
[4-(2-Chl-oro-pyridin-4-ylethynyl)-2-methyl-i m dazol - 1-

w@bkjoshesret hyl - pyridine The title conmpound, NSPCHIER2004/005881,
309.5 (MrH+), was .prepared in %cordance with the
general nethod of exanpl e 3 from
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Exanpl e 32 2-Chl oro-4-
[I-(6-chloro-pyridin-3-yl)Egmslepsopyl -
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B S bt R el P iRt A proylopromptpgridine
The title conpound, MS: me = 348.4 (MtH+), was
Jie gﬁaﬁr -€tloirerSaldeiprdanaethyltithiddrel-1-gBreyrradingret hod of :

e 7 fr - IS | -1 Hi mdazol e nd4-
I SR 507 20 AR iseb bt gy gucor Bt i he
deCHaER2 004/ esatile 7- -2/m3t 2 o2Z-methyl- 1H-imidazole and 4-chloropyridine-
gChIoro -(1-(6-chloro-pyridin-3-,yl)-2-isopropyl -1 H

TROETRSAYY vl et hynyl |- idine The title conpound, MS:

n1e 358.1 (M+H+), was prepared in accordance with
Jtbe2: g€heral- (Qemhﬂﬁﬂ-@itrﬁrx&ihﬁklﬁnﬁﬁﬂﬁﬁl@}puﬁldaidiqnﬂ)-DVI‘IdJne

Bl S Rinbubls BT S LD G D B o e i e
) gen&ahmpﬂ@dﬂ exampleB step 1, from 2-chloro-5-(4-iodo-2-methyl-imidazol-1-y1)-

(2-,Chl or.0 -4-ylethynyl)-2-nethyl -i m dazol -
EL’T%]?I]‘ a?dgﬂegﬁrl fdine Step 1:
2- Cbl or 0- 5- (4- |odo 2 msvvl -im dazol -1-yl )oyridine The

&té:t b: a cwmjm 5%m¢ﬂ1e1-@t§ﬁ1@th&smﬂxﬂ‘éﬂwnmmp arveplpmdme
59 dance WLh Lhe  general method of examle 1 1
xﬂnﬁ)ﬁﬂ V@ére [Assdlekdni@-0.4M cyclopropylzine chloride in THF (7.33 ml., 0.4M in THEF)
and tetrakis(triphenylphosphin)palladium (34 mg, 0.03 mmol) were added. The reaction
mixture was refluxed for 16hrs and poured into 50 mlL sat. sodium bicarbonate solution.
The mixture and extracted three times with ethyl acetate (50 mL each). The combined

organic extracts were dried with magnesiumn sulfate, filtered and evaporated. The crude

product was purified by flash chromatography on silica gel (heptane / ethyl acetate 100:0
-> 1:1 gradient) and the desired product was obtained as a light yellow solid (395 mg,
919%), MS: m/e = 296.2 (M+H).

Step 4: 2-Chloro-4-(1-(6-cyclopropyl-pyridin-3-y1)-2-isopropyl-1H-imidazol-4-
viethynyl]-pyridine
The title compound, MS: m/e = 335.6 (M+H+), was prepared in accordance with the

general method of example B, step 2, from 2-cyclopropyl-5-(2-methyl-4-
trimethylsilanylethynyl-imidazol-1-yl)-pyridine and 2-chloro-4-iodo-pyridine.



5-boronic acid. Step 2:

2-Chl oro-5-(2-nethyl-4-trinmethylsilanyl ethynyl -im dazo
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met hod of exanple B, step 1, frefg- o

2-chl oro-5-(4-iodo-2-nmethyl -imdazol-1-yl)- pyridine

and trinmethylsilylacetylen. Bteppld34

2- d%ﬁio?& r43'1ﬁy63 55611@'%01[595 pr)’elthy‘f pﬁl@ﬁﬁ?&q}{&ﬁ&ll 1@1“%411%%}}{ Q!YJ/IeI!h%yI] -pyridine -
2 Ribbaro-41 ](*29 n’eilﬂgdreqﬂenjflmmy!ﬂ:&l HHnlyzlndh:ttyW’ylethm@@ndme 200

PR AT PSR sl TR bR 5 R O am

i rLiﬂfHﬁpdumIdopﬁ&maicl (S5 mnlphsmythhk)snhladbl@mmhdieuﬁm&é stirred for 15
reagtion
uxedsf%%%ﬁr sa%ﬁ@%gc{ﬁ]f égglnﬁ{n&’ éﬁsr?édg% ‘iﬁtdﬂﬂﬁwas continued

bl ataf bUnhtre wel Thei rean:hon'ﬂ‘nﬁhmex'hu eerpdhed exdhr ﬁﬁt%@@ﬁ%luﬁon and

t 50, Th
0 :r“ggfnl \gﬁ ex Sg% Iéanme P &F‘ft&ﬁ #ﬁoﬁ’ﬁ%‘% 8fq q?ﬁf%cﬁigf%ﬁggv ere dried with
f isbdiereshling fdivedandtceshordted. Thaidade pfc@bimf:way\pﬁnﬁed by flash

R T T R
t h&%ﬁlﬂ&lbnpﬁrmdudi}d wasate el desidledSomdpdighivay &b tabied as a white solid

:?@nﬁl@ ?f@fﬁseﬁcy@é%gﬁgﬁﬁﬁp;r.23.6n23‘N“”’ e

2-isopropyl -1 Himdazol -4- ylethynyll-p ridine The
t|t| e conpound, MS: me = 33&&1};(]%%) was prepared

SIS AT AT R g Sl i dezo Y B u-pyridine

t rmmbysb ) s hyaneyk spars dagalt 1wyslr)% e?ifeﬂ%ﬁ@ccﬁﬂﬁnce with the

2.chigro-g.; @gg@% 'eg%gm%-mbérsﬁ- g ghpay)-2-methyl-1H-

111{]ﬁ,3501d4, 1@5@14@}%@ phenyl ) -2-met hyl -1 H i m dazol -
4-yl et hyn)fjlrl] pyr]l i ne
2-Chl oro-4-[1-(3, 5- dlfluoro@ﬁé‘?ﬂlﬁ"GZ met hyl -1 H i m daz

B e e e e i

|§@%mrpy1eﬁm1¢em(d@e45 m, 0.91 mml) was added and the

i ; i
| aThe ﬂﬂe Cblhpouﬁd FM& mfléhe%&ea(CMJrGﬁ* )nwxstpmpamﬁsm qmdhmﬁ with the

et R bR I08 ot RaPia B b T Sithtgle 854 2icptoro-6-

Chitnje eyl - w-(ti‘iﬂuoromethyl)—pyndme

idin-4-ylethynyl)-2-methyl-imidazol-1-yl
trifluoromethyl-pyridine | ,
The title compound, MS: m/e - 377.2 (M+H"), was prepared in accordance with the
general method of example B, step 2, from 2-chloro—4-tri1neﬂ1}flsﬂanylethynyl—pyridine
and 2-(4-Jodo-2-methyl-imidazol-1-yl)-6-methyl-4-trifluoromethyl-pyridine.



sodium sulfate, filtered and evaporated. The crude

product was purified by flash chromatography on silica
wa@elo4fibezpt ane / ethylacetate 90:10 -> 20: 80 greci/ERtop4/005881

and by recrystallization from gt hyl acetate. The

desi red conpound was obtai ned” a white solid (40

1 0 . — .

rZTI:]’Chllgr/%’- 4[\/5[ m e . 3§3§I§h£sl}/sl+(|)-hzﬂerme%1rg%tlase 35

1- (4-fl uoro-phenyl)-2,5-di met hyl -1 Hi m dazol - 4-yl et hyn

yl]-pyridine The title cofyatiple AMS: me = 326.5

TS LA e

20h|oro4[1(4f|uoro-phe hyI-IH—
I m dazol - 4-yl et hynyl] -pyridi e/Exan'pIe 36 .
2-[4-(2-CMoro-pyridin-4-yl g yl)-2-nmethyl -im dazol -1

-yl]-6-nmethyl -4 trifluorg@ hyl - pyri dine Step 1:

2- (4-10do-2-net hyl -i m dazst=41-yl)-6-nethyl-4-trifluoro
met hyl -pyridine The titie compound, MS: mie = 368.0
(M+H+) , was prepared in accordance with the general
sephod of exarrpl'e 3 from 5-i odo-2-net hyl -1H i nm dazol e

-chl -6- _nethyl -4-(trifl uoronethyl ridine.
Flaoro-~ envl lH—nmd)a/lzole 4Scarboxvhc acid ethy es)terpy

P o o % S LALNON oo B sl

(€ (RESE 8 B 2E0y Sy AP FE2AA2S. 5geqa3rm@onmnd 4ml vlaclal
ACEELEANER: Wi il 1 I e L B fvﬂaﬁ%géhaﬂfcéﬁa%ﬁngf orSheRore

, from2-chloro-4-trinmethylsil ny pyr i
vl orthoformate (200 mL) and glacial acetic ac1d {200 mL) were added Iron powder

2
TEHeE
o oy e o s ot R Bl ke
Igy-mlr@@rgﬂ@f Byl eqerasel{ 7800 eal) Waceavisled apd reflux was continued for another
fh @H@X@%ﬂoh hitedrl WOE BrBBE BV hER - TRLIY spkéd' ﬂwlﬂl gfdzéﬂaﬁwghed with

filo(mLFEIﬂ% pectghamelsplvamts weielevapbetel ol the xyudepradia was used
.@ftﬁéﬂﬂ: &' Bl ther purification for the next step.

Step 2:
1-(4-Fluoro-phenyl)-1H-imidazole-4-carboxvylic acid

Crude 1-(4-fluoro-phenyl)-1H-imidazole-4-carboxylic acid ethyl ester (175 mmol) was

~ dissolved in 450 mL dioxane and 450 mL 2N sodium hydroxide solution. The reaction
mixture was refluxed for 2h. Charcoal (1 g, Norit SA IT) was added and reflux was
continued for another 20 min. The mixture was fltered hot and washed with 50 mL 2N
sodium hydroxide solution. The filtrate was treated with 550 mL 2N HCl and stirred at
room temperatiure overnight. The solid material was filtered off and dried at 50°C and 15
mbar. The desired compound was obtained as an off-white solid (28 g, 78%), MS: m/e =
205.1 (M-H).

Step 3

[1-(4-Fluoro-phenyi}-1H-imidazol-4-yi]-methanol
1-(4-Fluoro-phenyl)-1H-imidazole-4-carboxylic acid (18 g, 87 mmol) was dissolved in
90 mL dry THF. Borane tetrahydrofuran complex (174 mL, IM in THF, 174 mmol} was
‘added dropwise. The reaction was refluxed for 2h and stirred at room temperature

overnight. The reaction mixture was cooled to 0°C and 100 ml methanol were added




4-Fluoroaniline (20.0 g,175 mol) was m xted at room
tenperature with triethyl orthoformate (35.4 g, 233

wiomhy/1osedthyl nitro acetate (28.5 g, 210 mmol ) arcrdeawbs/onssst
glacial acetic acid. The reactjon mxture was
refluxed with mechanical stirring for 2h. Mre

i I X 20 d. al i al i i
B T ROl S LI Gl SRt AR BS 1 Ren 8531 160 88 Ay
\Bas raﬂiﬁed_fd}ﬁ’ﬁlﬁ Tp@rdaicﬁdiks ]Id.'ﬂmllrf T’lgaﬁﬁle?ﬁ(bt?led ﬂﬁz"ﬂl aid’ll?ggnl, 2N sodium
t 5 t t -at . acet a ;
R AR e MoK L EOnhRe s ol Bltierte o8 iz Do and dried o
20°C The 15 erdbat.iThe desixdduoenpiasdfvidstodtfted dyraonfgte lid (13 g, 78%), MS:

dicaljte L plus pad and washed with 500 ni et hyl
g&ét"aﬁeg’.'z éﬁg?ﬂdl vents were evaporated and the crude

product was used w thout any further purification for
tShep hext step. Step 2: '
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at+(d-FndrplpleatyR H-tdblansiol-)1] wﬁsthaﬂéliw EMaICh o gl Hasiliissolved 65

PRRPRRE BRGR b £ e R s s lapeg 122 6. 81
atiol) vizde %ﬂdeda?ﬁh@;ﬁd&ﬁb;ﬁ;{ﬁ@:tﬁﬁd‘ ﬂw@)@ti_ﬂl%{& at &%?U{]dv@ﬂﬁghf £1d poured into
t her n. e Xture was er.e 0 n
%@@ﬁg‘d‘“’%%{ﬂ'%@qw“é QA S&Fﬁ-fﬁ%% Fﬂmwﬁﬁgﬁg aggigge (200 ml.
febdit)r ’?h@cdmii?éd eahed emgraﬁf %gré med%biﬂgﬁlagltmﬂms }sﬁlfétécﬁlﬁetred and
roomte ratuge overni .. SOJ | eria S .
£VIRoEHEe %@%Praﬁpwa%tp‘wegimdr@n Jamatopraply on silica gel
@ggemmg@mnu lﬁ@%thh\?ﬁal 9&22@6@@ &eﬂﬁ%ﬂ &)fg{xpdﬁﬂg\@as%ﬂtiiﬁed as a light
) y - , X e = . . e .
DR oAb 9NN P BT B itle dbhb - tert. buty).
1- (4- Fl uor o- phenyl ) - 1H i m dazol e- 4-carboxylic acid (18

g, 87 mmol) was dissolved in 90 nL dry THF. Borane
hydr of uran conplex (174 mL, IMin THF, 174 mmol)

ViaGert AR S BRER S o LD 8 AIBALCT I @M WRS phE M S Heth L 13 midazote

an& stirred at roomienperature overnighit. The

fedetifohisectvbsiaslapartyl: b (ddvarphoni MH-weidmno (182 g,

WO en At s W QO 1B AA1 d?ﬁﬁ%%glgqgégg 2§83s°C. iggu 1lithium
rogvvl se. The solvents were eviﬁgrate .. The residu€e

gé% ok d¥Mi 1 herano B8 SnmelHers adsdad drapmise dle feaction mixture was

Themb apth Ofse ¥ HLE YRS ity f@bﬁpﬁldetﬂg% g%&gﬂr g%% g%% aﬁﬁé

2N sodi um .- hydro e solution were at \ .
LoiquactameidamLybiss rimalomes addeid drapiwide.i T8t raaction mixture was slowly

warmed up to room temperature and stirred at room temperature overnight. The solvent

was evaporated. The residue was taken up in 300 mL water and extracted three times with
ethyl acetate (200 mL each). The combined organic extracts were dried with magnesinm
sultate, filtered and evaporated. The crude product was purified by column
- chromatography on silica gel (cyclohexane / ethyl acetate 50:50 -> 20:80 gradient) and
‘the desired compound was obtained as an orange oil (14.7 g, 77%), MS: m/e = 321.1
(M+HN.

Step 6
[1-(4-Fluoro-phenyl}-2-methyi-1H-imidazol-4-vl]-methanol

- 4~(tert-Butyl-dimethyl-silanyloxymethyl)-1- (4-flucro-phenyl)-2-methyl- 1H-imidazole
(14.7 g, 45.7 mmol) was dissolved in 200 ml THE. Tetrabutyl ammoniumfiuoride (91
mL, IM in THE, 91 mmol} was added and the reaction mixture was stitred at room




50C and 15 nbar. The desired conpound was obtai ned as

a white solid (13 g, 78%, Ms: me = 193.2 ( MtH) +.
wbaRr/148704 - PCT/EP2004/005881

tert-Butyl-dinmethyl-silanyl oxvgr]'r_st hyl ) - 1- (4-f 1 uor o- phen

yl)-1Him dazol e

el UL eyl Jud i L dazol s M) e nenel a3 B 200 L
VG mi)dx):aaed threef tirdey WHhOHtHﬁtab@thte ¢HoarDehdNELY &ﬁnb’&ngi orgamic

re..added. . The m Xt ure s_stirred
Sfragiee 8@5@%@#} e B e st SrEP rateas TR 7088 Product
muﬁmd@h@sﬁom et i@ﬁét@,tﬁlﬂefﬁ’deﬁdtdrﬁﬁsm\é ddired Byhpound was

RSP P T greeT S PR 17 Plrbtand

evaporated. The crude product was purified by colum
S%%{ ymat ogr aphy on silica gel (nmethylene cloride /
anol 98:2) and the desired conmpound was obt ai ned

1a81-Alubok @ Bheny)- M@Vllﬁ%@azoﬁﬁ%arbmehﬂee = 291.2
(Mtert. but

Ry Do R L SRRy 12 86 & M meng) v

di@ﬁbé’eﬂlﬁ& ethsthyleht CRbAag! Q‘I/I%l%an (IV) oxzd (26 8 g, 278 mmol) was added
ert-Butyl - d| nmet hy| - S|Ian oxynmet hyl)-1-(4-fluoro-p.

aﬁé Jeaqien FPgEEGYes tamdat goom S Eerag ST kv T Rspeasion was
ﬂlﬁr&p@réﬁghc&rd&cﬁ&ﬁ@& pﬁgcﬂaa%a%sﬂeﬁ%m L@H&iﬁglehé tb4A. The

nm.,” 1. 6M i n "hexane,  88.8 mm)vvasa

Sﬂ#‘f&%‘iﬁﬂé@é@ eveReratesand A dasixadrommesnd Wanphisindpsparhisid (5.87
KePh ), S 2RE bed 1 @plml_p?and then cool ed again to -78C

| odomet hane (7.4 m 8 mmol ) was added dropw se.
The reaction m xture was slowy warned up to room
i&ﬁﬁgerature and stirred at roomtenperature overnight.
e sol vent vvas evaporat ed The resi due was taken up
- Hhyny = 2 ' piEEolE| nes with et hyl

"(@m@a g-o(xa%}o?g) 5;@%% Qn}?a& étﬂﬁ%stgf ter% d%%)grgﬁfbtl)swas

vvere dri ed sium sulfate

dassaliyed i K. mﬁﬁ@tham&qja@m tarhagatp (.31 £.66. SOJyumﬁ) watadded. A
ST A IR B o770
emapdu A0 molomthmddwa@ddnd drcgpme abidorng 1e¢nperg1;ux§'7l%e reaction
UIMF&\ % ﬁrﬁ%i}%f]roax‘ﬁlwwg}egat% (Rreﬁn $ht eisr%lv gtw $ ivapf)rated The

e asdiken up in 150 mL Water and extracted three times with ethyl acetate (150
0X 1-(4- f
A TR TN b L
edissaicd.cihei qnu&@prodmcfl'm puRefedaiyfayh ciﬁmtngm@}h}tm fider gel
()g(%]tane/ ethyl acetate 100:0 -> 0:100 gradient) and the desired compound was obtained
as a white solid (3.81 g, 67%), MS: m/e = 200.1 (M™).

Example B
- 2-Chloro-4~(2-methyl-1H-imidazol-4-ylethynyl)-pyridine
Cl

HN/ \/N



m, IMin THF, 91 mmol) was added and the reaction

m xture was stirred at room WO 2004/ 108701

WRCHOERBOT4/ 005881 - 31 tenperature overni ght. FOEEP2004/005881

sol vent was evaporated. The reﬁj; due was taken up in

200 niL water and extracted t rzee times with ethyl

gg_;F @ate (200 m. each). The conbined organic extracts
drled vvlth magnesmmsulfate filtered and -

Orat slignyle 1) Eime was suspended in 150 niL

t TR | d he. des

sl e s k9008 206 G000 T SO e
- BBl trieghyd a@Gde. T h@sl\fmﬁhﬁ)re V&sepadiated and backfilled with argon several Hmes

éée ﬁe‘%ﬁﬂe%%goeh@ mfhf) so?[u A tﬁlphenylpﬂg)spglz&l @Zérfgéﬁ.zglzgxggﬁ and

biS(Tthllﬁijﬂlﬁlﬂpth}‘g&ﬂ)ldﬁﬂm) tiylbrillt1.4m f 2209 mdrof) WeteRf@and the

BRaclich B e o1 S AT Ok obogrg ipgisde (239 mg 125

mrobl) ammdﬂﬁﬂﬂylm;dém €5 zaagcajmnmmmﬂe adues THkiredc86n mixture

t f d Th .
o P RS e g e R T
ikeh uﬂ) nLS@ﬂEirﬂWﬂ&&rﬂ‘dx@xfat@Q thrEB €imeS Qhithedthd a\‘i&&ﬁ (50(} mL each).

%F E ? OFF & ?%na%l ag %%‘I@%@eﬁn C‘ffgﬁg 3 n%n\gg’;@{%b Rﬁ]ﬁg 3 and

8tagorded. The crude product was unﬁed by chromato%r I—EhY on silica gel

(el g P L S I TR B e

§ebnibli (1088 > 0095D)] i)mmterﬁu saohaeadvithbut @By %ﬂ!@&a‘ﬁ?ﬁﬁ@iﬂom for the
Pot a,[53| um car bonate (7.81 g, 56.5 mmol) was added

UGHdtPon of
1- (4-fluoro-phenyl)-2-nmethyl-1Himdazol e-4-car bal dehy
Slep(25. 77 g 45 mmol) in 100 mmol nethanol was added
] m xture
: ‘ : setree Vs 2 gt . The sol vent
M&ueﬂ @@@I&Gé—’ﬂ:ﬁﬁe’m §&@W@hﬂ%§-p§rﬁ5§1@ (80 d guﬂ@% AB09% as
ter and eéhratedt ree.tines. With_ ethyl acetate
tedp step i pud Pradednmetialt 15 Faidreoleddd 24cs $4memel, symthesis:
MDthiWStd} BRMi SYRRdds fl@?@ﬁ&fﬂd@ﬁ%@x@ mglve&ﬁéﬁ%ﬂ} THE and 20

!EE{e ch%gg odyct was purif chromat ogr aphy
’jgéf’ mOft eGP aguasedand %ﬂéﬁdemlb argyn-ssveyalipes to

ﬁhﬂ:ﬂ;le%@}%en%ﬁk& JHesi4 ed conpound was obtained as a
white solid (3.81 g, 6799, Ms: me = 200.1 (M'). .

Hangl e B : e .

otution 2: Triphenylphosphine (223 mg, 0.85 mmol), bis(triphenylphosphine)-

. palladium(IT)chloride (1.79 g, 2.55 mmol), copper(I)iod{de (81 mg, 0.43 mmol) and
triethyl amine (8.87 mL, 64 mmol) were dissolved in 75 mL dry THE. This mixture was

also evacuated and backfilled with argon several times to remove oxygen from the

solution

S‘oluticsn 2 was heated to 40°C and solution 1 was added dropwise. The reaction mixture
was heated to 60°C and tetrabutylammonium fluoride solution (1M in THE, 55 mL, 55
mmol) was added dropwise during 45 min. The reaction ‘was than stirred at room
temperature overnight. The solvent was evaporated. The residue was taken up in 200 mL
water and extracted three times with ethyl acetate (200 mL each). The combined organic
extracts were dried with magnesium sulfate, filtered and evaporated. The crude product
was purified by chromatography on silica gel (methylene chloride/methanol 95:5) and



2-Chl oro-4-(2-methyl -1 Him dazol -4-yl ethyn7l)-pyridine

Cl HN_ WD 2004/108701 PCTI FP2004/ 005881 -32- Step
w@dohhesror 4-trinethylsilan |y ethynyl p i di ne pCT/EP2004/005881

2- Chl oro- 4-i odo- pyridine (10.0,9, 41.8 mmol) was

di ssol ved in 200 m_ dry THF armd 17. 5 nL triethyl

T acu ckfilled
ARl S R CURRIRI SR GR Pl T e
zsrodmﬂmmbﬁm@mmlighhbmmm soBd (B29g,rmj%)t. 25 mmol ) and
bi s(tri phenyl phosphi ne) pal I adi un(11)chl oride (1.47 g,

. 2.09 mol ) were added and the i ction m xture was
stirred at room tenperatur&FoF<i-h. Copper (I)iodide
4 CBRroag- trifludbomentmyl-pyraméditie | met hyl sil yl acetyl en (6. 28
g, 6.39 Mol ) were added. The reaction mxture was
stirred at roomtenperature ?vernight. The sol vent was
evaporated. The residue wasy taken up in 500 niL water
and extracted three tinmes w h ethyl acetate (500 niL
each). The conbi ned orgaffi c™@ktracts were dried with
. magnesium sul fate, filtergd and evaporated. The crude
‘product was purified by ch faphy on silica ge
(cycl ohexane/ et hyl acetate 80 Zd?ﬂ The desired product
was obtained as a light browmm sem solid (10 g,
PO poulidl wasTRESE LR cWREnHRRH If%ﬂehﬁl'jt Sz?géi/orf:&' i RE&Godiff, 7. Org.
(Purlflcatlon or - the next” step.
2h L 80l 264084 net hyl - | H- i ni dazol - 4 yI gdl ynyl ) - pyri di ne
Sol ution 1:
Plefahb@dDortht phaidiinddal aaMb&idpray! - pyridine (8.9 g,
purity < 100% as 1ndicated in step 1) and
5-i odo-2-net hyl -1 Him dazole (13.24 g, 64 mol,
synthesis: MD. diff, S.G Pyne, Synthesis 1994,
681-682) were dissolved in 75 nL dry THF and 20 niL
dry DMF. This m xture was EX@E%LEed and backfill ed
with argon several tines to nove oxygen fromthe

tlgg ol ution 2: Trlphenylphosphlne (223 ng, 0.85
Ezﬁﬂ"—*} of the ElloMipmeniypesiazpiF REydiicedin aeuRplieyd magrEde
(1.79 g, 2.55 mml), copper(l)iodide (81 ng, O0.43

mol ) and triethyl anmne (8.87 nL, 64 nmol) WREAblet

dissolved in 75 nL dry THF. This m xture was
Active ingredient 100
Powdered. lactose ’ 95
White corn starch - 35
Polyvinylpyrrolidone : 8
Na carboxymethylstarch , 10
Magnesium stearate 2.
Tablet weight 250
Example IT

Tablets of the following compaosition are produced in a conventional manner: |

mg/Tablet
Active ingredient 200
Powdered. lactose 100
‘White corn starch : _ 1 64

Polyvinylpyrrolidone 12



al so evacuated and backfilled with argon several tines
to renove oxygen fromthe solution Solution 2 was
WEEHOEETY 40C and solution 1 was added dr opwi SECT/EPR804/005881
reaction mxture was heated t40C and
t et rabut yl anmoni um fl uoride solution (1IMin THF, 55
lﬂhcéﬁﬁxy&mﬂhaﬂmﬁﬁ added dropwi se during 45 mn. The 5g
&gactLon WAs than stirred at room tenperature
YOGS HE sol vent was evaporated. The residue wds
nabgﬁwggh{n 200 mL water and extracted three tinmesyy
with ethyl .acetate (200 nL each). The conbi ned organic
extracts were dried with nmagnesiumsulfate, filtered
and evaporated. The crude product was purified by
chromat ography on silica gg | ene
chl ori de/ met hanol 95:5) angE%é#%%%%/108701
PCT/ EP2004/ 005881 33 recrystal l'ized froma m xture of
net hy Cepgleheighs ddloaring exmpesitanetrapeoduid: desired
product was obtained as-a |ight brown solid (2.89 g,
3199 : Exanple C 4-Chloro-2-frifluoronethyl-pyrdis,difne
g__N, ngfs Thi s conmpound was prepared accordihg to
cUygiggeetieRy. Saggi ono, E. A Nodiff, J. Org. Chem 50
allimD1achR04. Preparation of the pharnmaceuti cal
conpositions: Exanple | Tablets of the follow ng
Srsswistalisre slelopy oduced in a conventional manner: 34
my{.Tabl et Active ingredient 100 Powdered. |actose 95
Wiite corn starch 35 Polyvinylpyrrolidone - 8 Na
&agpesiynestassatet arch 10 Magnesi um stearate 2

Capsule fill weight

ot
1
L

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.




et wei ght 250 Exanple Il Tablets of the follomnng"";
osition-are produced in a«goaventional manner: =
my/ Tabl et Active ingredient 200 Powdered, |actose
100 Wiite corn starch 64 ‘Polyvinylpyrrolidone 12 WO
2004/ 108701 - PCT/ EP2004/ 005881 -34 Na
car boxynet hyl starch 20 Magnesi um stearate 4 Tabl et
Irtemnatigapl dippl. WOFCTERL209p0e5881 | Capsul es of the fol | ow.ng
...conmposition are produced: nE/ Capsule . Active
~ingredient 50 Crystalline. hactose 60
M crocrystalline cellulose 34 Talc 5 Magnesium
. stearate 1 Capsule fill wehghic 150 The active
i ngredi ent having a SU|tam7?T%ﬂt|cle size, the
crystalline lactose and the mcrociystalline
' cel |l ul ose %re honogeneousl.y ni xed with one anot her,
v lgj @ ey o of the goperal formpla and magnesi um st earat e are
adm xed. The final mxture is filled into hard
gel ati ne capsul es of suitable size,i A Al Internationa
Appl . No. PCT/ EP2004/ 005881 - 35- ai ns
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wherein
R signifies halogen or cyano;
R® signifies C,-C-alkyl;

R®  signifies phenyl or 5 or 6 membered-heteroaryl, which are optionally substituited by one,
iwo or
three substituents, selected from the group consisting of halogen, Ci-Cs alkyl C5-Ce-
cycloalkyl, Ci-Cs-alkyl-halogen, cyano, C;-Cs-alkoxy, NR'R” or by
) 1-morpholinyl, or by
\. 1-pyrrolidinyl, optionally substituted by (CH,)g,;OR, or by
piperidinyl, optionally substituted by (CH;‘)O_IOR, or by
1,1-dioxo-thiomorpholinyl or by
piperazinyl, optionally substituted by C;-Cs-alkyl or (CHz)o,1- Cs-Ce-cycloatkyl;
R is hydrogen, C,-Cs-alkyl or (CH3)g,1-Cs-Cs-cycloalkyl;
| R’, R” are independently from each other hydrogen, C,-Ce-alkyl, (CHz)o - Cg-Cs cycloalkyl
or (CH2).OR;
‘nislor2; ,
R s hydrogen, C(O)H, CH.R’ wherein R is hydrogen, OH, C1 Cf,—alkyl or C3-Cyz- cycloalkyl
- as well as pharmaceutically acceptable salts thereof.



\‘H./ )

Rl

A conpound of the general formula R RN N- lee 4 =~

ein Rl signifies Hhal ogen or cyano; R2 signifies

' -C6-alkyl; R3 signifies phenyl or 5 or 6
menber ed- het eroaryl, which are optionally substituted
by one, two or three substituents, selected fromthe
group consi sting of hal ogen, C -C6-a|ky|, C3- C6- -

_Intf‘r‘:“figya},l‘pﬁlPkyPCTlﬁPZO@ﬁ'G(HH{y| hal ogen, cyano, ' Cl- C6-.al koxy,

NR R' or by 1-norpholinyl, or by 1-pyrrolidinyl,
optional Iy substituted by (Ck)0..lOR, or by.
pi peri di nyl , optlonally substttuted by (CH2)O ICR or

20 chmbrlbaecG lTLANE ibe Qin il PHABRAELDY

C3- C6-cydoal kyl; Ris hydrogen a - C6-al kyl or

(CH2) o, 1- C3- C6- Cycl oal kyl; ‘R, R®'are independently
from each ot her hydrogen, Cl- 06 | kyl, (CH2)O, 1-

C3- C6-cycl oal kyl or (CH2).OR 1lor 2, R4is
hydrogen, C(OH, CH2R5 wherei s hydrogen OH,

d -C6-al kyl or C3-@42-gycl yl,” as well as
pharmaceutically acc e salts theridof.

rntcnoj ~, al Appi . I\IoN /| EP2004/ 005881 --36= 2. : A
compound according t®’ cl'aim 1 of the general formul a
IA- RR91 1A Ne

wherein
signifies halogen;
R®  signifies C,-Co-alkyl;

s

signifies phenyl or 5 or 6 membered-heteroaryl, which are optionally substituted by one,

two or :
three _substituents, selected from the group consisting of halogén, Ci-Cg-alkyl, C;-Cg-alkyl-
halogen, cyano, NR’R” or by '

1-morpholinyl, or by
1-pyrrolidinyl, optionally substituted by (CH,)o,10R, or by piperidinyi, optlonally
substituted by (CH2)0,10R, or by :
1,1-dioxo-thiomorpholinyl or by :
piperazinyl, optionally substituted by C,-Cg-alkyl or {(CHj)g,:-Cs-Cs-cycloalkyl;

Ris hydrogen, C- Cﬁ-alkyl or (CHz)o,l-CrCﬁ CYClOﬂ]kYI' _
R’y R” are independently from each other hydrogen, C,-Cg-alkyl, (CH3)01-C3-Cs- cycloalkyl

or (CH3),0OR;

‘nisior2;

- a$ well as pharmaceutically acceptable salts thereof.

~3. A compound of formula I in accordance with claim 1, wherein R’ is chloro or fluoro.



o

rein R signifies-halogen; i R2 S|gn|f|es

«6-al kyl ; F3 signifies phenyl-or 5 or 6-
nenbered-heteroaryl whi ch are optlonally substltuted
by one, two or three substituents, selected fromthe

, group consi sting of hal ogen, C -C6-a|ky|, d - C6- al kyl -

hal ogen, cyano, NR R' or by 1-norphofinyl, or by

internatidnapXppl. @lol PETEP2004064g@Nal |y substituted by (CH2)0, 10R,
or by piperidinyl, optionally >y substituted by

. (CH2)0,10R, or by 1,1-dioxo: %hionnrpholinyl or by
- pi perazi nyl optlonally subst’ ‘tuted by C-C6-al kyl or

4 (1955%1/&@&1 D {;)f %rm%g ]pr?z{cgéqc‘igwe @P ¥rg:329\r ﬁ{félic)] gngéﬁgylll;stlltuted or

substitutedbfroea chemlbdred- H&wﬂéﬂgﬁﬁzd fHe sEBstRh Y is sEleERA %otn’i ﬁ:uoro, CFs;and C;-

C-alkylg C6- cycl oal kyl (CH2) nOR; nislor2; as wel
6 har maceutical |y accept abl e salts thereof. 3. A
conpound of forrmula | in accordance with claim 1,

5.ihermepouid of Hredloria eEordbk @I With Wi 4' ﬂh@lreﬂ?‘ﬂie‘wﬁ'lpounds are

Appl Na. PCT/EP20041005881 -37- 4. A conpound 0
ein

2-[4-(2- C rggfgg?q'llflﬂ}-gg?gﬁ )ﬂﬁg {—gagg%}m gl’] 4- tntiuoromethyi-pyrlm?dme,

2-[4-(2- nmmpgﬂdhenqmaywl) afifiedh RirgidRsdll i adlﬁe sel ect ed
al kyl conpound of

f
2-14- (PR Pﬁflal"i %‘Yfgmﬁ)a%d%ew fmidnzalid-u)-erpriugramethyl-pyridine,
3-[4-(2- ddnﬁgppﬁlﬁmadlqletﬁy 1)- 2 methyl 1m1da?01 12-yl] -5- ﬂutl)ro—]%ndmel
’ A
4-{4-(2- ‘[fﬁ%( “Pedin iRk gtiayh’ir%/’%(%hé ek nﬂllmrom%ﬁ?ﬂ-pynmldme,
2-[4-(2- Cﬂb(rarpq'hldﬁi-@ ;ﬂwlyﬁymz%hﬁa-kmmémthmfheﬂhm @l@ﬂﬁh&ﬂomethyl-

idine r]-pyra2| ne,
PYAmePI 4- ( 2- chl or o- pyri di n- 4-yl et hynyl ) - 2- et hyl - i ni dazol -

2-[4-(2-Chipkd-pyHidir-if, I@mmgm;cztmle Vi Hak
[ 4- (ZPgﬁl or o- ’}pyrl in-4 'yTHZt hyn)?l J)31?21 ?rlitshl;llef}?yrlnpgn [Tel 1-

yl]1-5-fluoro-pyridine,
6. A compound of formula I in accordance with claim 3, wherein R3 is phenyl substltuted

by one or more halogen. ' ‘ Y

7. A compound of formula I in accordance with claim 6, wherein the compounds are

2-chloro-4-[1-(4-fluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine,

2-fluoro-4-[1-(4-fluoro-pheny!)-2-methyl- IH-imidazol-é-ylethynyl] -pyridine,
2-Chloro-4-{1-(3,5-difluoro-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyﬁdine,
2-Chloro-4-{1 —(3,5—diﬂuoro—phenyl)-2,5~dimethyl-1H-imidazol—4-yleiéh'ynyl] -pyridine,
2-Chloro-4-{ 1-(4-fluoro-phenyl)-2,5-dimethyl- 1 H-imidazol-4-ylethynyl]-pyridine, or
2—ch]oro—4- [1:(3,5-difluoro-4-methyl-phenyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine.

8. A process for preparing a compound of formula I as defined in claims 1 to 7, which

process comprises reacting
- (a) 2 compound of formula I

‘Vﬁ :-" .



(2-chl oro- pyri din-4-yl et hynyl)-2- nethyl-|n1dazoly
@yl] -2-trifluoronethyl-pyrimdine, 2-
[4-(2-Chl oro-pyridin-4-ylethynyl)-2-methyl-im dazol yl -
,_,1 yl] -6-nmethyl-4-trifluoronmethyl- pyridine or 2-[4-
.(2=Cnl oro-pyridin-4-ylethynyl)-2- nethyl-|n1dazoly I-yI
"“ﬂ ,+'5-nmet hyl -pyri-dine. 6. A conmpound of formula I
;mema@@go.&,gnanse»cwﬁpboo@h@sm 3, wherein R3 is phenyl,
substltuted ‘by one or nore halogen. 7. A conpound of
3”-fprnula | in accordance mnth3§Ia|n16 mhereln the
conpounds are 2-chloro-4-]
i1- (4-fl uoro-phenyl) - 2- nethxj-lkkln1dazol 4- erthynyI]
-pyridine, 2-fluoro-4-[
1- (4-fluoro-phenyl) - 2- met

&Ikkln1dazoL-4-ylethynyI]

- pyri di ne,
2Ch|oro4[1(35d|f henYl) - thhYI-LHlmdﬁ;)
ol -4-Yi ethYn\Qz] e 2-Chloro-4-[

1- (3, 5-di fl uor o¢p

thynyl]-pyridi hi#;

2 Chloro-4-[1-(4- f I'Bor o- phenyl )-2, 5-di net hyl - 1H-i m daz
-4-yl ethynyl ] -pyridine, or- 2-chloro-4-]

nyl)-2, 5- d|nethyl-lkk1n1daﬁol-4-yle

st S B AR <R By 1 ol

with a @ompounbofdbrhotadil a | as defined in clains 1 to 7,
whi ch proces§€qgnpr|ses reacting (a) a conpound OfIH)
formula 11 17 Intema{i of al Appl. No.

* whereirPRTh &R0 0dd0QTRS4 defineddB <laiRnN anld 2 i Hdlggenfer B{O#I)gi n

Rt. R2 and R4 have the neanings as defined in claimi,

orreacti®® 1 3 conpound of formula 11 R3-Z (111) wherein R3

(Hascdrpoumbof fogmuhdVdefined in claiml1 and Z is
hal ogen or B(OH)2 or reacting (b) a conpound. of
- formula IV Rz =

R‘(l/ - - av).

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

with a compound of formula V

R‘I

1 SN : : (V)
X =
wherein R! has the meanings as defined in claim 1 and X is halogen;

or reacting

(c) a compound of formula VI

Rz»\g/ill,‘na

. (VD)
R® R

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

LT
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\N (V) X wherein Rt has the meanings as defined in

(1vVv) R4 wherein R2, R3 and R4 have the meani ngs
efined i-n claiml1, wth a conpound of fornula V R

claim1 and X is halogen; ‘or reacting (c) a conpound -

of formula VI Rz / hal ~( (M) R3 R wherein R2, R3

and R4 have the neanings as defined in claim1 and hal

-39- with a compound of formula VII Rt N Y (V1)

IntemaiopalfgblolePCTIERR@MMESBONAl Appl . No. PCT/ EP2004/ 005881

wherein R has the neaning Qgggefi ned in claim1l1, and

Yis trimethylsilyl or hydrogen, and if desired,

with a ESmyeLAH BEfdrhRil£PIPoUnds obtained into

phar maceutical Iy acceptable add addition salts. 9. A

process for preparing a conpound of formula I as
defined in clainms 1 RY 7, which process conprises:
reacting a conpound af formula R N Rz C' Hwth
conpound of fornmul I1l wherein R3 has the

nmeani ngs as define
Z

9. A process for preparing a compound of formula I as defined in claims 1 to 7, which

process comprises:

a) reacting a compound of formula

' R3.: N‘.
| \g/ )
H

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

R1
=~ N
S ! ,
RZ Y] ///'
e .
3’N

a)
a

ve and Z i s hal ogen or B(OH) 2,

(VD)

wherein R! has the meaning as defined in claim 1, and Y is trimethylsﬂyl or hydrogen, ﬁnd if

desired, converting the compounds obtained into pharmaceutically acceptable acid addition salts.



conmpound of formula R / N R SN IA NN R3/
mai i ohal Appl. No. PCT/EP2004/ 005881 -40
erein R, R2 and R3 are as described above and hal
- |s preferably chloro or fluoro, or b) reacting a
. donpound of formula RZ 1V R3/ with a conpound of
“formJIa R LwV to a conmpound of formula / NR2 IA /
R3 are as described above, and
-Intematfolf’mggl %g&fv\/ﬁ%ﬁ‘y&%ﬁ]’%ls ot her than hydrogen, c)
;reactlng t he compound of formula A wth a conpound of
figrnul a:  R4Hal VI- to a conp#@mnd of formula rJ~~ ~tl

.1~4~ ~.q Jnterpational Appl. No. PCT/EP2004/ 005881 -41
wherein R', R” and R are as describe above and hal is preferably chloro or fluoro, or

b) reactinga compdund of formula

with a compound of formula

-to a compound of formula

wherein R}, R? and R are as described above, and
if desired, when R* is other than hydrogen,

c) reacting the compound of formula IA with a compound of formula:

R*Hal VI

to a compound of formula



m/

R2 ~-N R 4 wherein R, R2, R3 and R4 are as. -

i bed above, and if desired, 2 converting the’
conpounds obt ai ned into pharnmaceutical |y acceptable
acid addition salts. 10. A nmedi canent contai ning one
or nore conpounds as clained in any one of clains 1 to
7 and pharnmaceutically acceptable excipients for the

Inwma‘e%‘&m@ﬁpwm@mmnon of md uR5 receptor nediated .
di sorders. 11. A nedi canent according to claim 10 for
the treatnment and prevention,f acute and/or chronic
neur ol ogi cal disorders, in partlcular anxi ety, or for
the treatnment of chronic and acute paif, or for the
treatnment of urinary incontinence. 12. coipound in
accordance -with any one of clainms 1 tgs~as well as

' its pharnmaceutically acceptable salt{forffuse in the
treatment or prevention of disease ~The use of a
compound in accor dance wikHR_gH of clains 1 to 7
as well as its pharnmaceuti IV acceptahle salt for
t he manufacture of medi cang er the treatnent and
prevention of nGLURS recep%or n§d|ated di sorders. 14.
-The use according to claim12 for the manufacture of

. whedtic RYERT, B bad R hee 4/@adiPRALboA) dndiRXSHE4 0N Of acute
and/ or chroni c neurol ogi cal di sorders, in particul ar -

or for the t of chronlc and acute
ARG FOPRHE: bt Etp q;maﬁawaﬂhewmb&md addition salts

10.A medlcament containing one or more compounds as clauned in any one of claims 1 to

7 and pharmaceéutically acceptable excipients for the treatment and prevention of mGluR5
receptor mediated disorders.

- 11. A medicament according to claim 10 for the treatment and prevention of acute and/or

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

Jpain, or for the treatment of urinary incontinence.

- 12. A compound in accordance w1th any one of claims 1 to 7 as well as its pharmaceutlcally

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

13. The use of a compound in accordance with any one of claims 1 to 7 as well as its .
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment and

prevention of mGluR5 receptor mediated disorders.

14. The use according to claim 12 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.
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