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i nventi onwo 82/@aeéicer ned with the use of phenyl et henyl and PEEEPIELNRl-NyI
derivatives of the general formulaa R4, ,R5 . .. . | *, ,* wherein 5 R,
R2, R3, R4 and RS signify, independently fromeach other, hydrogen, | ower

al kyl ,
al kyl ,

-(CHZ) " - hal ogen, |ower al koxy, -(CH2)"-NRR , -(CHZ)"-N(R)-C(O) -1 ower

aryl or heteroaryl which is unsubstituted or substituted by one or

nore |ower alkyl residues; R, R and R' signify, independently from each

ot her,

signifies R NB1) -- R Res R R~NB2) ~; B3) RoR-~n N\ Rs Rs

PHEYIFEREDIL PRVRHENSLEGAINYY PERTATHIVES | Afs CLUIAMETE REFERTORGRNTAGRNIH S

'Rz R1R~NRsNB-~)\ NRs; B5 \ Nwzz or B6) \ R23 XY Rz R

v

WO (121-43 d
or hal ogen;

The present invention is concerned with the use of phenylethenyl and pheniflethinyl

derivatives of the general formula

Ra P _ NN
! Iy IIIIII/IIIIIII L]

wherein

5 RLRLRY R*andR° signify, independently from each other, hydrogen, lower alkyl,
-(CH,)q-halogen, lower alkoxy, -(CHz2)a-NRR’, -(CH2),-N(R)-C(O)-lower
alkyl, aryl or heteroaryl which is unsubstituted or substituted by one or more
lower alkyl residues;

R,R andR” signify, independently from each other, hydrogen or lower alkyl;

10 A signifies -CH=CH- or -C=C-; and
B signifies
14
ng H13 R
\ R° \N\(Rﬂ Y RS
B1) —~4Zi][; ; B2) \\\N ; B3) \ ;
N R’ R'6
;Iqa R0 R'2 R
R24

NN_ 18 N\N

R21
= = \
4 v ;B5 or B6
B4) N I R R ) ——%/N\Rzz ) —%)\st
— R23
X Y R*

:~a WO 112/-LG 1 C G PCT/ EPO1 /1371 ~ PHENYLETHENYL.}
OR PHENYLETHI NYL DERI VATI VES AS GLUTAVATE RECEPTOR ANTAGONI STS The preseﬁ‘\l"’_

()

-2 wherein R6 signifies hydrogen, |ower alkyl, -(CH2)"-C(O OR



-

PCT/ EPO1/ 1371. ~ R signifies hydrogen, |ower alkyl, -(CH2)n-C(OOR,

hal ogen, nitro or heteroaryl which is unsubstituted or substituted by | ower
al kyl or wayed/aékyl ; 5 R$ signifies hydrogen, |ower al kyl PCT/ERHZIFI40H,
-(CHz)Nn-C(O OR" or aryl; RI9 signifies lower alkyl; R signifies hydrogen,

| ower al kyl or halogen; R | signifies hydlrogen or alkyl; R12 signifies
-(CH2)n-N(R) - O -lower alkyl; to R13 signifies hydrogen or |ower alkyl;
R14, R5, Rogreghd R 7 signify, independently from each other, hydrogen,

| ower al kyl, -(CH2)n-hal ogen or |ower al koxy; R18, R19 and R2 signify,

i ndependengf y &g@m\e@ﬂfd}ogémfdwerlan&r 08 ,), b@w@Rerm en( CH2) " - hal ogen or

| oner al koxy; Si gnl i es hydrogen or lower al kyl; R22 signifies

R L e 8 M e A

| ower al kanoyl 1somsn1i>stt1tmt;edBiéubsﬁﬁfte@hydld%ﬁaH;cylgrrlcfyyloalkﬂdependent |y from each

* ot her, hydrogen or |ower alkyl; 20 nis 0, 1, 2, 4, or 6; Xis -CHz-,

-O or - gan i L accept abl e
sal ts. omsR cogﬁ glti}ﬁggyégp:?hio%ér% @tﬁf’r)f‘n@ﬁ_I %W &rﬁ) unds and have
been 25 desgribed in the Ilterature For exanpl e the synthesis of

1- net hyl - 2Rphesighifiehlomer alkid; i mi dazol e,

1- net hyl - 5- phenyl et hynyl - 1H i m dazol e and 1- net hyl - 4- phenyl et hynyl -1H WO
(121 -1 G 1l RPCTLERBES AaTrbgdn, 1Gvdr B Iqll,gog%g wel | as the synthesis of the
corresponding p enyI e henyl derivatives 1s described in Chem Pharm Bull.
1987, 35(2).4; 823- c}-l;he C ﬁands have been prepared by pall adi um

catal yzed > acties eﬁ)hy 83?%9‘3@ ing hal ogen-1, 3-azol es with phenyl acetyl ene
or styrene. 1-Methyl-2-(4-nmethoxyphenyl ethynyl)-1H i m dazol e can be

synt hesi ze®'4as signifies t (CH4-N§R) - @) -lowerailigishor e according to Chem Mater.

1994, 6(7), 1023-1032. The preparation of

2- al kyl n : 4- car boxal dehydes as internedi ates for
t he rraan‘sac uréggf‘d} éro%%ﬁ{)mng%zaggtol es far use as angiotensin ||

bl ockers ha b%ﬁn Jdescribed in WO 91/00277.

1- Met hyl - R?"sz Rqenypl)gnmmndﬁp@aémtbrfrme@qhscﬁh@ebrdrpg@pémeqy abkyl,

internmedi ate fO{CHb&hﬁmgﬂpgﬂ@vepmkbﬁl erocyclic food nutagens according to
| O Envi ron. Hea th berspect 1986 7, 41-45. It has now surprisingly been

found that tnh nds of ner la | are t abotropic gl ytamate

receptor a . Corrp@lﬁﬂ eWB&?ﬂﬁnﬁﬁqmﬁ?@ %H%Ert’ ﬁﬁ%&ﬁ?ﬁl@%yﬂﬁ uabl e
t her apeutic pre(:@iﬂi)h&ﬁlog&'xlneylmnalkested in the treatnment or prevention of
n3d uRS receptor nediated disorders. 15 In the central nervous system (CNS)

the transmgsi g%ngimiﬁmréuo;%@%a?hace by the interaction of a
e

neurotransmtt sent out’by a neuron, with a neuroreceptor.
G utamate is,the major ex0|tator neurotransmtter in the brain and plays a

uni que rol éR I n signifies hadipeen. lewertallal onlemes alkylpeying qrensmaergselstisieats The

gl ut amat e- depe@ggagdﬁbwdggky&q%g@fls are divided into two main groups.
The first main group, namely the 20 ionotropic receptors, forms

| i gand- cont 1,9l | ed hann ot ropi c . I utamate receptors
(nd uR) belt[{)ng S{géuﬁeﬁg‘yg@@% OW%ﬁ"IkYg‘rl‘&Wﬁrag]f?&L ‘Hr”t‘ 8 nore, belong to the
famly of GEr otein coupl ed receptors.
,R¥and R*® signify, independently from each other, hydrogen or lower alky};
20 n 1s0,1,2,3,4,50or 6;
X is -CHj,-, -O- or -S-; and
Y 1s —CH= or —N=;

and their pharmaceutically acceptable salts.

Some compounds of the present formula I are known compounds and have been
25 described in the literature. For example the synthesis of 1-methyl-2-phenylethynyl-1H-
imidazole, 1-methyl-5-phenylethynyl-1H-imidazole and 1-methyl-4-phenylethynyl-1H-



At present, eight different nenbers of these nG uR are known and of these
sone even have sub-types. According to their sequence honol ogy, signal

t r ansducwmi/beemechani sms and agoni st sel ectivity, thesePEl/ER/IBéBept ors
can be sub-divided into three sub-groups: md uRl and md uR5 bel ong to group
I, mMd uR2 and nd uR3 belong to group Il -8nd nm3d uR4, nd uR6, nmd uR7 and

nd uR8 belong to group II1. Ligands of netabotropic glutanate receptors

bel ongi ng iaidatede 4siwall asgho symtlueais off thaetsiBmding phdnglethangt doivatives ipr event i on
of acute Aadeae Ol EE PAGHE BA01 0¥, 380RA0808, PHEDAS, BRKEANNSn plak &PSY-
schi zophreni a, Al zheingr's disease, ’cognitive_ disor S an nennry
deficits, Rgpladiumsatelyzeshicactionizetrewopding halogenrl,3-pealeswite phenylasatylesas in

this connegt Jtﬁ@né!rleMeﬁﬁllfzi-@tﬁGtth?ﬁan?lﬁfelﬁrhM?{lI-Pﬁﬂﬁ_ﬁQolQ)é%xg}réé’?y%%hééﬁ_@& A ﬁgz g

or transplants, poor bl.ood supply ta,. rain, spinal d’inuries,
Vie' O 03] | pulfead Gptisehmproph et Atcortina o e MyistdoR b fodd g0 dBRancy.
cardi ac arpephradof ofig pdiglscistesiathynyl- 1 Hemiddzokt A4 okildelgalled ffteamediates

Hunt i ' h l. I is.(ALS i d
by Al e, oy iRy 8 BB Bl R S i R TS SR koot s
caused by dediibahmiVe 2500277 1-Methylrft{ 2-pberylathérgt) - 1 chidazole has also been

Lut (o e , . |
U e SO e B 5 PG TS DR

m gr ai ne, nary i1 ncontinence, Ion, Opla

anxi et y10 vEWltqnnéEﬂldmemétsil%B%ﬁﬂﬁe@ﬁ essions. Disorders nediated full or
in part by nGd uR5 are for exanple acute, traumatic and chroni c degenerative
processes of t & 0R6WAUE YT ERBenTHERY fat MeZbRIPTRRdSoten B8RP Brmd® 48
denentia, Par lﬂonson' ? di'sease, Huntington's chorga, fgrryoiarophl c.lat, ral

scl er osi s HfRDPHORIA §vBMeteerentgsAsagapise hrmpovadypkionsuia luse Aisiaguishe

schi zophr eby galailde givrdRuYic pegRIHASSTINY cafl e ReddIn thetrefhicne offfevétion of
i for the treatnent of anxiety and pain.

ant agoni sts are-especi al |l y .usef ul

Obj ects of “fcﬂgﬁzf‘gggwl??%aéﬁ‘?ﬁﬁ?fdﬁfse the use of compounds of fornula I and
their pharnmaceutically acceptable salts for the manufacture of nedi canments
f or thelst r eat mbnthegenttal nerews nyston (GNS)riHeuRBsméssptafistimedii takkes ghlacte bp theter s,
novel conp . R = il ure,
I e L S S i,

production as |1 as the use of _compounds of forpula I-A or fornmula 1-B
for the treat nititapytes Bieneiop priptorrneirapsRitics in thebrainead glaysr 4818 such
as Al zhei mesle $n giEeaP 6f ccnbial A@VARTRREMIACNSY ki iSRS Thedh®@ARE-ddféRlédtgt on' s
chorea, 20 cog[u tive di so(rigers and rr_ermr%g}defl &J]e_ltzlé cer.ebr al |schller718a,
anyot r ophi SRS FeqePiarp gietyided Infasfwo g RIPEPS, L be Jest pajaigtoun, Bapely dhed

brai n fncidmtspixasgaoRyfopyp ligadopaitadlied ih cianhelariy metabotr§sio glubd rand

supply to t rain ihhal cond injuries, head injuries oxi.a caused by
pr egnancy, r%cgf[g’irsa mglrurﬁlgsbtefloe{lﬁgo El}ilepsgahldc’:%%lrrrli%?u%%@% %rgﬁ?ril%drceﬁms/e ned tIgs:euch as
psychosi s, familt effsyprowiohiouphidrrecaptorand anxi ety, depression as wel | as
chronic and acute 25 pain. The present invention relates inter alia also to

novel conpou nd%é??esﬁﬁ‘te eigRO@ifRlenf RleMbed Jf2hde nfSluRarERndwrbadi6f @ER soméD
02L~C1G PCT/ EP /J§7i~ _ , _ _
even have sub-types. According to their sequence homology, signal transduction

25 mechanisms and agonist selectivity, these eight receptors can be sub-divided into three
sub-groups:

mGluR1 and mGluR5 belong to group I, mGluR2 and mGluR3 belong to group II
and mGluR4, mGluR6, mGluR7 and mGluR8 belong to group III.

Ligands of metabotropic glutamate receptors belonging to the first group can be used
30 for the treatment or prevention of acute and/or chronic neurological disorders such as
psychosis, epilepsy, schizophrenia, Alzheimer’s disease, cognitive disorders and memory

deficits, as well as chronic and acute pain.

Other treatable indications in this connection are restricted brain function caused by

bypass operations or transplants, poor blood supply to the brain, spinal cord injuries, head



-5 Rl, R2) R3, R4 and RS signify, independently from each other, hydrogen,
| oner al kyl, -(CHZ)n hal ogen, |ower al koxy, -(CH2)n-NRR ,

- (CH2) n- M)/ 4646) - | ower al kyl, aryl or heteroaryl which iBCURSUMIBSUIL ut ed or
substituted by one or nore |ower alkyl residues; s R R and R' signify,

i ndependently from each other, hydrogen -cr- | ovver al kyl; B signifies Rs N
B~, --~1 R-Rs s RN B2)

,B3) RIOI:EI; -1'N\ R-s X ~ ~ R20
wher ei n RaiyjNies, IBPpxia capsed 'RZHegman&a WSNN lypoplyraemia. further tregtablre
signifies Mﬁraﬁgﬁ’é"arel}ﬂﬁﬁf éﬁ(&ﬂ‘é’éhorea( troﬁ(lga@apgcle?@&@m@) detheRtiach@iRi f i es

hydrogen, |o al gen,. nitro qr heteroa I ch
i s unsubstP¥ em 1@%@% mtm)a duoaaxbec %ﬁrﬁwowﬁmardaa gansgpism mlsgc{%h fies

Ihydrogelnk h@&tﬁﬁm@hﬂs}ék we}lé&&)dau&ﬂﬂ whi€led fo a):ﬂ% d@ﬁaaﬂicwlﬁm&&msnsgeh hd es
ower al ky

| I
i gni 11 6. HdP U ABIRRYTRES TUpie Rrot(sesneRgeey S 2pie
- R13 si gni f addictivg anxjety, vomitgedysiiinlesih andRddpreRricmns. Rls and R' signify,
i ndependently from each other, hydrogen, |ower alkyl, -(CHZ)n hal ogen or

Lower al KoXy:  pisorders mediated full or in part by mGluR5 are for example acute, traumatic and
chronic degenerative processes of the nervous system, such as Alzheimer’s disease, senile
dementia, Parkinson’s disease, Huntington’s chorea, amyotrophic lateral sclerosis and

10 multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety, depression and
pain. Selective mGluR5 antagonists are especially useful for the treatment of anxiety and

pain.

Objects of the present invention are the use of compounds of formula I and their
pharmaceutically acceptable salts for the manufacture of medicaments for the treatment or

15 prevention of mGluR5 receptor mediated disorders, novel compounds of formula I-A or
formula 1-B per se, their manufacture, medicaments based on a compound in accordance
with the invention and their production as well as the use of compounds of formula I-A or
formula 1-B for the treatment or prevention of mGluRS5 receptor mediated disorders, such
as Alzheimer’s disease, senile dementia, Parkinson’s disease, Huntington’s chorea,

20 cognitive disorders and memory deficits, cerebral ischemia, amyotrophic lateral sclerosis
(ALS) and multiple sclerosis, restricted brain functions 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, psychiatric diseases such as

psychosis, epilepsy, schizophrenia and anxiety, depression as well as chronic and acute
25 pain.

The present invention relates inter alia also to novel compounds of the general

formula

wherein



WO 02/.~~ 1 (i6 -6 PCTI EPO1/1371-4 R18, R19 and R20 signify, independently
fromeach ot her, hydrogen, lower allcyl, -(CHz)"-halogen or |ower alkoxy;
R21 si gnwo exschedr ogen or | ower al kyl; R22 signifies hydr BgEEPOVGAEY al kyl
or |ower alkyl carrying one or nore substituents s selected from hydroxy or
hal ogen; R23 signifies hydrogen, lower alkyl, |ower alkanoyl or nitro; R24,
R25 and R26, si,gnj ng i ndependent|y from each other, hydrogen or |ower
alkyl; n i BL®% R, R3andR’ 4, signify, isleppndently ram eachthesy hydgogenalawver alkyl, s - cH=
2 ot oyt 5 pheey] of CHFSSUBLE Rk S R WS scHpLR kR @paghil on o
1- net hyl - 2- (4- met hakyk Wéﬁyh%@mwiw§ﬁ6b#ﬁ Rsupstitgfesd or substituted by one or more

. 1-met hyl - 5- pheny| etdwed¥liylidsidaessiazol e, and 15

<

1- net hyl - 4- phenyl et hynyl -1H i m dazol e. Furthernore, the present invention

rel ates _toyngvel, gpnmpounds. of , t he neral fornula R N ' Ra R4 RS
T e B RS B R ents o S SRR s A e R R Y eF SR each

ot her, hydrogen, lower allcyl, -(CHz)n hal ogen, |ower al koxy, -(CHz)n-NRR ,
-(CHz) n-N(B) - C(O) - | owesignifieyl , aryl or heteroaryl which is unsubstituted or
substituted by one or nore |ower alkyl residues; RR, R and R' signify,

i ndependent |y from each other, hydrogen or |ower alkyl: 25 R6 Rt gnifies

hydrogen, |ower alkyl, -#CHz)"-C(O Nr halggen: R sigNifies| hydgegen,
| ower al kyl , (Wm hal ogen, Mitfo or heteroar YN~ P2 4( 106
h .

PCT/ EPUL/ 13310~ whi S unsubsiB2)ut bstit uBayl by
cycl oal kyl; and R8 ‘srgnt&i es hydrogen, wer al kyl, -(
-(CHz) n-C(O OR" or #yl; and their phar eutically accepta
present invention also relates to conpounds of formula ROPRZ R"1 R N i

24

R
o R?' \
:\ R N:( N—nN
B4) XN N R ; B5) ‘_g\/N\R% or B6) ‘—%)\st }
X I Y/ H20 R23 RZG
wherein

R®  signifies hydrogen, lower alkyl, -(CHj),-C(O)OR or halogen;

10 R’ signifies hydrogen, lower alkyl, -(CH,),-C(O)OR’, halogen, nitro or heteroaryl which
is unsubstituted or substituted by lower alkyl or cycloalkyl;

R® signifies hydrogen, lower alkyl, -(CH;),-OH, -(CH;),-C(O)OR” or aryl;
R’  signifies lower alkyl;
R' signifies hydrogen, lower alkyl or halogen;
15 R'" signifies hydrogen or alkyl;
R'?  signifies -(CH,)n-N(R)-C(O)-lower alkyl;
R" signifies hydrogen or lower alkyl;

R™ R, Rand RY  signify, independently from each other, hydrogen, lower alkyl,
-(CHy)s-halogen or lower alkoxy;



<

R~NRORa R I-B-2 wherein R, R2) R3, R4 and R5Signify, independently
fromeach ot her, hydrogen, |ower alkyl, -(CH)n-hal ogen, |ower alkoxy,
-(CHZ) " - MR 2/4614¢6CHZ) n- N(R) - { O - | ower al kyl aryl or het er BEFEPOMBTEH | s
unsubstituted or 1o substituted by one or nore | ower alkyl residues; R and
R signify, independently from each other§- hydrogen or |ower alkyl; RO
signifies | g}we[9 al k ZL; R10 signifies hal ogen; and Rl11l signifies hydrogen or
al kyl ; 15 BndRt'hedR phar masiguify, éxdepyndendls t@hmhqrshydrhgemlﬂweoaﬁwg
definitions of _(gg_pzw_ﬁgloggfmowglegk&ﬁ;t he present description apply
irrespective of wheét her°the terns | guestion appear alone or in

conbi nation, The term'lower alkyl" used in the present description denotes
. st rai ght - cRai nsigrifiss Bydragen ardevesaled hydrocarbon residues with 1 to 6
carbon atons, preferably with 1 to 4 carbon atons, such 20 as nethyl,

et hyl, n- pR&pykignifrephpdrplen, o alldyl ortloWet slkylangying@nk bk thord iibstitttents

"cycl oal kyl " denoq&ecf a shg,turat e(f_‘8 arbocyclic group containing from3 to 7
car bon a?toms, fﬁl% ¥ ?%IEI‘ floxé’fcfl lgS‘byI, cycl opentyl or cyclohexyl. The
term "hal ogen" denotes fluorine, chlorine, bromne and iodine. The term

"I ower al | By siguifieohpdrogen, bwear alityk jowegrabupodordéttoned her ei nbef ore, whi ch
25 is bound via an oxygene atom e.g. nethoxy, ethoxy, n-propoxy,

I SOpPr opoxy RZNRPUIGY? ang; iy sl ~1kg-
Preferred IRO\7v}e1r al )gnoy%gg?@&%%é@g?%eﬁt%?ﬁﬁ ,e aﬁdﬁ%@ﬁd@?&%ﬁ%ﬁ«%{%@r
Preferred aryl . rougs are phenyl or naphthyl. Heteroaryl groups are

sel ected fPom f )}i ,’3p§'r5‘é‘l§}l , thienyl, 1Him dazolyl, 2H m dazolyl,

4H i m dazol yl, 1H pyrazolyl, 3H pyrazolyl, 4H pyrazolyl, 1,2-oxazolyl, 1,3
5 oxazol yl X 1His {CHy-20Hort-8i;az8l yl, 4H [ 1,2,4] triazolyl, 1 H [ 1,2,3]
triazolyl, 2H [ 1,2,3 ] triazolyl, 44 [ 1,2,3 ] triazolyl, [ 1,2,4]

oxadi azg| yJY, [ % _?qﬁ]_ o&ﬁ_i,azol yl, [ 1,2,3 ] oxadiazolyl, 1H etrazolyi,
2Htetrazolyl, g[ D93 A oxatriazolyl, [ 1,2,3,5 ] oxatriazolyl,
1,3-thiazolyl, 1,2thiazolyl, 1H pentazolyl, pyridyl, pfyr azi nyl,

pyri m di nyland pheit plaarmagéuticalliiaiceptablg saltsowith e exaeptidnedfr  di hydr o
derivativesy. I{[l?l_g_gﬁﬁﬁ{{;l@{h% 19TEP4RidSoRPt i onal Iy substituted by |ower al kyl.
lo PreferreJnhﬁWer aryl g o{| s are pyrrolyl, an{j [ 1,2,4] oxadiazolyl. The

t erm " phar @€ l—édﬂrryefée@éag%rﬁ%h ¥ #Higridsele, o any salt derived from an
i Eor gani?: qpnﬁﬂgaﬁigxeﬁﬁliedly?yl-HQSQ)iMBIéhamDSSeszesEt he dels: red f 4

phar macol ogi ca tivity.of the.parent conpound. Especially preferred are
conpoundfs mfh}yﬂ-%r@efylpg}yn IHQEHEBQEP@Ot‘?Enti oned use, in 15 which A signifies
-C=C and B signifies B 1. The follow ng are exanples of such conpounds:

3, 5- di net hyl - 2-Hulveyhetehtheyires@ht inverdamalekaies-te apped xginpoumds of thed gepleradst er ,

5- net hyl - 2'f81t}ﬁﬁl¥| et hynyl - 3H-i mi dazol e- 4-carboxylic acid ethyl ester,

2- ( 3- net hoxy- phenyl et hynyl ) - 3, 5-di met hyl - 3H i m dazol e-4-carboxylic acid

et hyl ester, 20 1-nethyl-2-phenypethynyl-1Him dazolﬁg

2-(5-nitro-2-phenyl ethynyl -im dé

2- phenyl et hynyl - 1H-i r ni dazol e,
2- (2, 6-dichl oro- phenyl et hynylge- 7 i o | e- 4- carboxylic acid
et hyl ester, 5-nethyl-1-phenyl-2-YRhe i m dazol e-4-carboxylic
acid ethyl ester,

R
I-B-1

wherein
20 RY, R% R’ R* and Rsignify, independently from each other, hydrogen, lower alkyl,
-(CH,)q-halogen, lower alkoxy, -(CHz)y-NRR’, -(CH,),-N(R)-C(O)-lower alkyl,
aryl or heteroaryl which is unsubstituted or substituted by one or more lower alkyl
residues;
R, R’ and R” signify, independently from each other, hydrogen or lower alkyl;
25 RS signifies hydrogen, lower alkyl, -(CH,),-C(Q)OR or halogen;
R’ signifies hydrogen, lower alkyl, -(CH,),-C(O)OR’, halogen, nitro or heteroaryl



25 3,5-dinethyl -2-mtolyl ethynyl -3H i m dazoi e-4-carboxylic acid ethyl

ester,

2- ( 3- acewy @men®- phenyl et hynyl ) - 3, 5-di met hyl - 3H- i m dazol ePAF/ERIIHSKMI | ¢ aci d
et hyl ester,

2-[3-(2,5-di met hyl -pyrroi-1-yl)-phenyl et-lpynyl ] - 3, 5-di net hyl - 3Hi m dazol e- 4-
carboxylic acid ethyl ester,

5- (3, 5- di net hywhizh phanybstithtedyor s@bdtituted by tdwek-ajldy) eSeynivalkyl;and 1, 2, 4]

oxadi azol eRps 30. . » .

3-cycl opr o%yl -%g-rtl@?ssh-ygf?%flhlil)ﬁeﬁguﬁléh(%@'ﬁ;(/)rlf{ii'ggﬁiﬁ)f"r%(ga@o -Oi-a?il’) -[ 1, 2,4]
oxadi azol eand their pharmaceutically acceptable salts.

. 2- (4-chl or o- phenyl et hynyl ) - 3, 5- di net hyl - 3Hi m dazol e- 4- car boxyl i c acid

et hyl ester, : :

2-(4-fluoro- phrl(;}#\e rgfeﬁ];t/hrilvle??%{l %I-S%Iirerlr%tte%%c?gllioiurrﬁdcsjgfzfgirrgy%- carboxylic acid

et hyl ester, 2-biphenyl-4-ylethynyl-3,5-dinet IQ | -3H i m dazol e- 4-carboxylic
acid ethyl ester, R 1 1 )

2- (2-fl uoro-phenyl et hynyl ) - 3, 5- d\met {yl - i ghB L 4-carboxylic acid
ethyl ester, s5 2-(2-fluoro-phen | - 1H-i m dazol e) WO

02/ .L6161 -9 PCT/ EPO111371~ R®
2- (4- am no- phenyl et hynyl ) - 3, 5- di ret-hy azol e- 4- carboxylic acid ethy
ester, 2-(2-chloro-phenylethynyl, et hyl - 1H-igif dazol e or : :
(4, 5-di chl or o- 2- phenyl et hynyl - ifm dazoR- 1-yl ) -acetic acid ethyl ester.
Further preferred are conpounds of formula | for the above nentioned use,
in which 5 Asignifies -C=C- and B signifies B2. An exanple for such a
conpound is 1-nethyl -5-phenyl et hynyl - 1H-B+2 dazole. Al so preferred for the
above mentioned use are conpounds of formula I, in which A signifies
-C--C and;B signifies B3. An exanple for such a conpound is

N[ 2-(5- neWHSS?i)‘- 2- phenyl et hynyl - 1H-indol -3 to yl)-ethyl]-acetam de.
Preferred conpounds of fornmula I for the above nentioned use are al so
those, in RhiREhR'ARS andRfsigsfy, pdeperatentlBfronenich oter By drages, fowet diglng ar e
exanpl es of such cc NS ) } )

3- phenyl et hynyl - 4H-g-t ’ig?lgg%j,’ bct)wetrrallkaoﬁf- é(;%{?)é‘plg%l'}é [ a] naphthal ene or 15
3- phenyl et hyny! - 4HEHRa NSRS doweralleil.ciserr deteronsphivhigh isnmsulmstitated or
preferrgd are COﬁpgﬂﬁﬂﬁngjbf@ﬁg&hﬁohﬂBQ@rm réh@y®; nenti oned use, in which
A signifies -GG and _B. signhifies BS. anpl e f such co nds are:

1- chl or o- 34 a?-g_rﬁat h?ﬂg’@’h‘?‘i 693&“&5@8}? g%fr, ﬁ}ﬁ%&&%ﬁ’ﬁfwwgﬁi opan-2-ol, 20
3- et hyl - 5Rpheny| etigyifigs lodder blidyklazol e- 4- car bal dehyde,

4- phenyl et hynyl - 1H-. m | e, .1-pet hyl - 4- phenyl et hynyl - 1H-i mi dazol e or

1, 2-di net hy ; 5-nit ?%Pﬁgﬁaceiﬂgﬁné%&;ﬁ -1Him dazole. Also preferred are
conmpounds &f fornulsigniﬁeaﬁbydrpg@l@‘adg}é; mentioned use, in which A 25 signifies

-GG apd g'lgﬂ{-'gﬂg : z@é@;ﬁ?&l@ fiQr such a conpound is
1, 3-di nmet h;%lgpl) enayﬁlél?ﬁ?lﬁy - 1H"pyr a%o e. Further preferred are conpounds
of formula | for the above_ nentioned use, in which A siggifi,es, -C=C-.

The following definitions of general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination. The term
"lower alkyl" used in the present description denotes straight-chain or branched saturated
hydrocarbon residues with 1 to 6 carbon atoms, preferably with 1 to 4 carbon atoms, such

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

The term "cycloalkyl" denotes a saturated carbocyclic group containing from 3 to 7

carbon atoms, preferred are cyclopropyl, cyclopentyl or cyclohexyl.
The term "halogen" denotes fluorine, chlorine, bromine and iodine.

The term “lower alkoxy” denotes a lower alkyl group as defined hereinbefore, which
25 is bound via an oxygene atom, e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy and
the like.



Especially preferred are those conpounds of fornula | for the above
mentioned use, 30 in which Asignifies -C=C- and B signifies B 1. WO
U2/ -111'1wodneTdse fol |l owi ng are exanpl es of such conpoundBCT/EP01/13714
4,5-diisopropyl -1-nethyl -2-styryl-1H i m dazol e, PCT/EPU111371-4
2-[2-(4-fluoro-phenyl)-vinyl]-4,5-diisoprlopyl - 1- net hyl - 1Hi mi dazol e, 2-
[ 2- (4-chl oro- phenyl ) - VI ny dii sopropyl -1-nethyl-1H i m dazole, 5
2- [ 2- (4- but oxyPisfrareglpwer a%l]mayhg@um prs dprmeydythanaybetgroparpylni dazol e,
4,5-diisopropyl-2- [2-(4-nmethoxy-2,3,6-trinethyl-phenyl)-vinyl] -1-nmethyl-1
H-i m dazol e, Preferred aryl groups are phenyl or naphthyl.
4,5-diisopropyl -2-[2-(4-nmet hoxy- phenyl) Vi nyI] 1-met hyl - 1H-i m dazol e,

[

. 2-[2-(4-chl 3-fl h I th i d I
512 (4- ot nER O PYR AT e Bo 0 oo ek G SRERMIFol €. 10
4, 5- di i sopimeidytolyll; 4Htitidazdtyl,AH- gyﬁzélyl, BH hrmm QEQJWdzb}y\Ylleriazb}yH img-dazol e

Cor 4,501 SR EbPE El’m%ﬁﬁér&ﬁ {23 et ﬁ%ﬂf’ﬁﬁtfwo L6 e ©

preferred 4relQehpianctis, (012,41 oxaﬁ:ﬂzalyﬂ [ﬂﬁr4]OXaehaabkyhél,ﬁéﬂmxadmdlyhéH,— in which

A signifie | C n arethe
Fol | owi ng: 4B 2B B apLS S BFodfiardl, FEATD Suftobohn FARRRY Hii
H i mi dazol thiazoliftEpepiaeoleh Pmdsémm%ylmyrtnwéuw} mdezmﬂv@dpkyb qu

conmpounds QIfrd ftRirafhyirb d@rlvétﬂlem}ﬁmleﬁr&i rBﬁ fs optionally subBgtufaASAbWEraIRy1.

1- net hyl - e%_ny ethnl-lH-lm az%bﬁlﬂ

met hyl -¥- (HI rBh’é’h?‘l%‘iPh?W)ﬂY}'r P h&ﬁr xédlamgl-fol | owi ng are exanpl es
of such conpounds: 2-(5-nitro-2-phenylethynyl-imdazol-I-yl)-ethanol,

2- phenyl et hynyirhd Wrintipghazah&utically acceptable salt” refers to any salt derived from an

g Eg ];L:ngr, O_GEhengl etr% Ia%ld %ﬁ%%ldiﬁpﬁs%sdqégfigﬂ%a pharmacological activity of
(4, 5- di chl thepaergivemploahtlynyl -i mi dazol - 1-yl ) -acetic acid ethyl ester. Mre
preferred are conpounds of formula I-A in which Bsignifies B1 and R

signifies (CHZg peg{aﬁ)} r?éd Q@E@ﬁi ?{(E bﬁﬂulh?f&rlﬁy%&}etd{&ﬁﬂmgﬁ use, in
substituted_ b ovver or cyc 34; Especi al preferred are'those,
in whi cl§ Rwhig F%W@@(‘@F@)an Bovvhereln le 0 and Ris |ower
al kyl . Exanpl es of such corrpounds are the foll ow ng:

3, 5-di net hyl - ZTBB%]Mﬁ?yﬂ@)éb{alﬁb}egB‘fﬁﬁﬁ@b&pﬁuﬁ@g‘ boxylic acid ethyl ester,
5- net hyl - 2- phenyl et hynyl - 3H- i m dazol e-4-carboxylic acid ethyl ester,

g; 513[ ngtstl g?g’ gg%néﬁ tth)X-rypl)renyle?hynyfrgHqgrmdgz'g_lé—trln cgr Zo(})cyl‘i%c a4c1 gtiubl l I ¢ acid
2- (2, 6- di chlroethybhehghgethymylt 3H-3midadoleet-tarbedtc hodatndeser)- car boxyl i ¢ aci d

et hyl estep,
5- et hyl - r2 eng}l@- - Bﬁéﬁl%tﬁ?%lﬁgy gﬁ“r# gazorfhga%fa%gr a(r)licil)iylhga%((izle t(glyl eSt
ester, % 5 dﬁ }n%ﬂ’ pnyle WZOIBJ—I—l ni dazol e- 4- carboxyl i ¢ aci d et hyl

ester, 2-(5-nitro-2- phenylethynyl -imidazol-1-yl)-ethanol,
2-(3- acetyl hen 1]9{ 1m18azole 3, 5-di' net hyl - 3H i ni dazol e- 4- car boxylic acid

et hyl est er I?P‘en)’le yny!-

2- [g (2I 5- QL('Z&‘I Hbéhlo@%fph@hyléthyh?l) -pTediyr etlijiyaMrithiddz e -di-crbonlic 3 ethylletal e- 4-
car boxylic et

5235 di meTRG YL NGO ERhERr i H imidarelacderopheesig v eoera,

oxadi azed e 3,5-dimethyl-2-m-tolylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,

3- cycl opr opyis: 2l Brmmdl SRkt 2B el S LAY - 3k d Ble IRz Ao dit akidletHyl 2stéd,

oxadi azol e

2- (4- chl or 3= Bh@sdiseethypyrrd: Bylinkeapsthyryll -3 dimesnd-3H-imidsasloid- earberviic

et hyl esterid eth yl ester,

' g}t g3| : Lg? ;O P h%ﬁ%glcgchhl 2- pLzeny?fetEynyl n?-{-lmxdagoﬁl- i - (er%l%’lthyl fl 8% oxaé}élzélg, acid

2- bi phesy! -%cwn@rwws;—s anﬁetl’iﬂtil)bhcr%&bthmﬂamhﬁtdézcﬂa! tak)é{wzmommom hyl

" gif Sr ot ﬁyl( 22 LJE 012 Bﬁ yYetl%;nr;'Y)nylj)mmegwp Bﬁe1m1>i{azo§l+ Icg}bdo%)zf c|aec1cfj' etﬁ)?l e)r(,yI e

2- (4- am no- Aaf&ﬁyd)ret-ﬂﬂyamyle)hy&,yb - Y5-denbnhyl- B inidatalkket-eadbosdidroiddthy estei,d et hyl
ester. 2-biphenyl-4-ylethynyl-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,

2-(2-fluoro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
35 2-(2-fluoro-phenylethynyl)-1-methyl-1H-imidazole,



Al so preferred are conpounds of forrmula I-A in which B signifies B4. The
follow ng are exanpl es of such conpounds: 15

3- pheny| BhgaMsli664H- 5- t hi a- 2, 6, 9b-tri aza- cycl opent a[ a] naphPEHEBHE 3GH

3- phenyl et hynyl - 4H 5- oxa- 2, 9b- di aza- cycl opent a[ a] napht hal ene. Preferred
conmpounds of fornula | -A are also those,””m which B signifies BS wth the
exception

conpounds g[(g afIHEO-f éﬁﬁ%ﬁﬁﬂi’wg? QP{QQ’ thyl- 3% &nq}dggo g|4ecar xyirg lagi e&yl gsl‘ggr[]
1-chl oro- 32-((2—-chhirh5{iheﬁylaﬂhfyhﬂ)4 mbmymtxhydwo}ecm dazol - 1-yl ) - pr opan- 2- ol ,

?1 gﬁgngl et LA{;%? fCY"! %%ﬂiﬁ@%}'lml&z‘ﬁ 'Yﬁ -acetic acuf' é/tﬂel ‘ester.

+ 1, 2-di met hyl - 5-ni tro-4-phenyl et hynyl - 1H i mi dazol e. Al so preferred are

+

conpounds of f Bumthdraprifertgd 2fe doniponinds ef formiila IRZr thRaboR-mantdorfed wse,gniwhych
i ndependeni| ogen, |ower alkyl, -(CH-)n hal ogen,
| ower aSkoIQngnifE &waﬂﬁ%@é{l%n N(R)-C(O) -1 ower aI kyl, aryl or

het eroaryl which is unsubstituted or substituted by one or nore | ower alkyl
resi dues; wWon examnple(tpr such pcynerond 18317meﬂlylﬁ2plmdlethvnwhil5mrgd@o&m fies Bl
and R7signifies |ower alkyl or -(CH2)n-C(O OR . Especially preferred are

those in whi chABo p%é@ﬂb«ﬁfc&&h&ﬂyw&:n@édﬁ%hed et &sp&in BWE foreiIPR N dhick £ t he
fol | owi ng: 4% rocw é’rehgy -2-styryl - 1H-|mdazole 5
2-[ 2- (4- 1 HEVEHR ‘;T 3udB siepifiey BA i i sopr opyl - 1- met hyl - 1H- i mi dazol e,
2- (4-chl oro-phenyl)-vinyl]-4,5-diisopropyl -1-net hyl - 1Hi m dazol e,
( 4- but oxyAplezmyp)e-for mph]a—cénﬂ:roaihﬂ $apf [0 P mathoey-ByphehitethynglaiAdindol-3-
dii ﬂ%OpgrﬁPeYﬁyl]zaée%arﬁf‘&e”Et hoxy- 2, 3, 6-tri nmet hyl - phenyl ) -vi nyl ] - 1- et hyl -

d| i sopropyl -2-(2-(4-nmet hoxy- phenylfzD Vi n)él ]-1-met hyl -1H i m dazol e, 2-
(4- chl or o- Breferuest eprpprungs pf far r pyomeppghediusqarenlio-those, in

' ni dazol evhlc%A[n%ni(ffés ECQQXchpB§f L}ﬂ@es Binyl ]
4, 5-di i sopropyl - I- rret yl-1H1im dazol e,

, 5 di i sopropy ri met hoxy-phenyl)-vinyl]-1Him dazole
. 2-[2-(2, 4-di h‘hF %%?ﬁ?leg‘ éﬁ@?isu& 5ORIPPYYPr opy!l - 1- et hyl - 1H-i mi dazol e
or 4,5-dii Sqﬂfeﬁply‘{hyiayllmﬁilwﬂnﬁ 2(62}bptrta®i-y§fd¢pehid[i]-nlxbhﬂhﬂiedabﬁ| e. 15 Further

L SRR T b Aol g © 7 o o o o

4- br onp- 1- met hyl - 5-styryl -1 H-i m dazol e. The present conpounds of fornula
| -A and | - B andfutthei prefeneedrmacenmpasids pf ficoapt ldbor theshove meationsl yedparkdch by

met hods  knavgiojifled! ! @@rﬁdﬁﬁgnlﬁéﬁﬂ@ e, by processes 20 described bel ow,

-l
-[ 2-
5_

daz
, 5-

;E'_'-h_-bl\)l\)

whi ch process”conprises reacting a conpound of the fornula AAH Il with a
conpound of fornula B-X I 25 ansr ein X signifies hal ogen or
trifluoronet harédy 6ﬁ§/f“° r‘EB“RlO“P RS have the significances as defined

bef or e,
1-chloro-3-(2-methyl-5-nitro-4-phenylethynyl-imidazol- 1-yl)-propan-2-ol,
20  3-methyl-5-phenylethynyl-3H-imidazole-4-carbaldehyde,
4-phenylethynyl-1H-imidazole,
1-methyl-4-phenylethynyl-1H-imidazole or
1,2-dimethyl-5-nitro-4-phenylethynyl-1H-imidazole.

Also preferred are compounds of formula I for the above mentioned use, in which A
25 signifies -C=C- and B signifies B6.

An example for such a compound is 1,3-dimethyl-5-phenylethynyl- 1H-pyrazole.

Further preferred are compounds of formula I for the above mentioned use, in which
A signifies ~C=C-.

Especially preferred are those compounds of formula I for the above mentioned use,
30 in which A signifies -C=C- and B signifies B1.



to obtain a conpound of fornmula I-Ain the case if A signifies -C=C- and B
has the significances as defined before; WO 02/.1Crl I ( PCT/EPIT 1/ 1371-4
-13 or twowiles a conpound of fornula I-B in the case i fPEI/EPGAITTHes
-HC=CH and Bis RS NBl) R~ RB 9 R~- Rn Nor B2) Rio wherein R6 signifies
hydr ogen, |ower alkyl, -(CHZ)n-C(O OR or 1613 ogen; 5 R signifies hydrogen,

| oner al kyl, ,gha—%hn C(OOR, halo er’i_i nitro or heteroaryl which is
unsubstitut ed o 'OUBYIRN&HUE EXR eﬁ‘?fg\ﬁé? SARBIUS: cycl oal kyl : RS signifies
Ihydr ogelni( 4,6Mi:e,oprbbyl!-1-_mc(t53ﬁl22)h l-Ew%IH-{rgﬂfy)o}%lC(lO) oR" ]9_r aryl d R9 signif : Esl

ower a ; i gni fies, ha 1@l S i es rogen or a ;
and if deg#-r[%'??'ﬂilégﬁ‘?f@hﬁ“ﬁbv?y@g‘ﬁ%’(ﬁlﬁf‘f&'o@g'lfglfmk'gg’llml a é/’I - Bgi nto a Y
. phar naceut 2-¢2d(#ychiaco-gheail)-eirgdl-4,5-dlisopropgak tiethyli1$1-tratdakglz,ed by

I 1 adi I W | | . d f f I

P2 her 81 (it b0 RS blo L AN AR AR P 0s 1F Term @
. acetyl ene @éfdlwwnovél-bf[2‘f(é‘rm€thaxﬂ-2,,3,Gf@kn@h’xélrtﬁeé}’létvhwﬁgﬂ’meﬁhﬁn]é‘,?-imldaiok,

sui tabl e C@ﬁﬂﬁi&?ﬁroﬁ%&%?%@ﬁﬁethbh—g@&f 1)S%AAP1 Smethyl-1H-imidazole,

2- br ono- 3, 5gi e rboxylic acrd ester. According to the

| zol g-14 ¢ .
met hod as #dddfichiogoinfleprony qnmﬁ wwﬁh@ﬁrdn@my-mez yl- Bdmgdagolen s
Eal I(?d! urr:ﬁ Mimﬁ*mcyh- Cfﬁ)@n?l)?#@)ﬂpgﬁfﬁ%@pﬂﬁl-I{iﬁdﬂhﬂeﬁ{-ﬁﬂ%ﬂia@bl@ﬁegce 01;I
i s(triphen osphi - -chloride, cupr i odi,de. an
triet hylpanf"ﬁééagﬂ@%ﬂ’gﬂﬁ'é?gﬁgaf g%%ﬁ'tﬁmﬁ W'@Epvﬁﬁ%ﬁﬁig”&?‘ﬂﬁc’%l f or mani de
or acet oni 2424(2,4adicldot® - vihel | off, 5-80soproeyl-10fetBylM Hhiniddzote dro 3 hour s.
The reactigg ean lIC fglplgzmy%_i(f_?_o v oq;‘tfﬁ}g-&riga% gce equi nol ar anounts of
bi s(tri phenyl pﬁog%ﬁ?ne) paﬁﬁadi u%(tlory;t c }ori de an§ “ri phenyl phosphi ne and an
excess of triethylamne at a tenperature of 55 C within 16 hours. The
phenyl et hynyl dbpiprefeireésresionippunds of formuled ferrebeveantytionedusa b whigh Aan

be easily peRipREed-0YABBRRAH BRI known in the art. The conpounds of
formula I'll "are al so commercially avail able or can be prepared by

apPropi gt e met fode, dependh 9,20 A5 B TSIE © SYstem B %
4-bromo-1-methyl-5-styryl-1H-imidazole or

1-methyl-5-styryl-1H-imidazole.

Further preferred objects of the present invention are compounds of formula I-A, in
which B signifies B1 with the exception of 1-methyl-2-phenylethynyl-1H-imidazole and 1-
20 methyl-2-(4-methoxy-phenylethynyl)-1H-imidazole.

The following are examples of such compounds:
2-(5-nitro-2-phenylethynyl-imidazol-1-yl)-ethanol,
2-phenylethynyl-1H-imidazole,
2-(2-fluoro-phenylethynyl)- 1-methyl-1H-imidazole,

25  2-(2-chloro-phenylethynyl)-1-methyl-1H-imidazole or
(4,5-dichloro-2-phenylethynyl-imidazol-1-yl)-acetic acid ethyl ester.

More preferred are compounds of formula I-A, in which B signifies B1 and R’
signifies (CH3),-C(O)OR’ or heteroaryl which is unsubstituted or substituted by lower
alkyl or cycloalkyl. Especially preferred are those, in which R” signifies (CH)»-C(O)OR’,

30  wherein N is 0 and R is lower alkyl.

Examples of such compounds are the following:
3,5-dimethyl-2-phenylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,
5-methyl-2-phenylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(3-methoxy-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,

35 2-(2,6-dichloro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,



2- Hal ogeno- 1Hi m dazoles of formula Il (B = Bl} axe prepared according to
nmet hods as described in US Patent No. (USP) 4,711,962, USP 3, 341, 548 and
Synt h. Cottneaam6166089, 19, 2551- 2566. WO U2/ - 4GICG - 14 (BFBERMYBOINE: 3,
CH2C12 2-Tri fl uoronet hanesul fonyl - 1Hi m dazoles of formula Illa can be
prepared froma 2-oxo-2, 3-di hydro 1H i nf dhzol e of forrrula VI, for exanple

from 5-nmet hyl - 2- 1ph | dhd 1H | d

bt byl oot o gkt phe B saealety R Hitrighi ol oo : R 0,2
?, 30§h1|99-3_,§laﬁrnwﬁr-tzlzﬁrtome&1kyﬁ I—Bl;ll-i!lﬂﬂﬁ)zo'fe@&h lsuioﬁd)auh«ylt &tdydri de and ]
rie a IS carrie om e er

S ML e E ket e BRI S iR SRRl A R RERCA Y BhgLbRE e

. PCT/ EP01/ 18732 b} ditethyl-pRriidt-orpd)- Bheénytbtigiyhly3,5-dlimiethyH akeimidazpler4- chrbbxicd ]
oxadi az I es c?f ff%ﬂ' a Illb are obtained by reacting

3, 5-di azol e-4-carboxylic acid VIIwith N hydrox car boxam di nes
-of for rrul a5 ‘(/5 5+d1rm:thyﬂ1é -preasletiyeylodHimidazobdybngimethyl ds&élosadiansle,
di met hyl f@ Wcﬂ%g? %g'svcﬁ et zg[ﬁtﬁfegyfe{ﬂyﬂgmhxlmdimhyﬁ 194ﬁ>§5@izmlss of

formul a | er at

| ower al ky?-(#rchloyetrbenigthynyl)-815- Nm1*3H'1WI¢NIR Mltouhcméwﬂw £PE CHS o

LT . ﬁ'ﬂr boztxh-ﬂ%wnpﬂ é%yl?\/}llj -3 5CH18ERhyE- 3N -fRlazdYe 14-ChBolibladRd efhfl Midels Brz -~

-blpheny 4-y ethynyl-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(2-fluoro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester, or
2-(4-amino-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester.

Also preferred are compounds of formula I-A, in which B signifies B4.

The following are examples of such compounds:
15  3-phenylethynyl-4H-5-thia-2,6,9b-triaza-cyclopentala) naphthalene or
3-phenylethynyl-4H-5-0xa-2,9b-diaza-cyclopenta[a] naphthalene.

Preferred compounds of formula I-A are also those, in which B signifies B5 with the

exception of 1-methyl-4-phenylethynyl-1H-imidazole.

Examples of such compounds are the following:

20 1-chloro-3-(2-methyl-5-nitro-4-phenylethynyl-imidazol-1-yl)-propan-2-ol,
3-methyl-5-phenylethynyl-3H-imidazole-4-carbaldehyde,
4-phenylethynyl-1H-imidazole or
1,2-dimethyl-5-nitro-4-phenylethynyl- 1H-imidazole.

Also preferred are compounds of formula

R R'
R 78
R* R®
25 I-B

wherein R', R, R?, R* and R’signify, independently from each other, hydrogen, lower
alkyl, -(CH,),-halogen, lower alkoxy, -(CH3)s-NRR’, -(CHz)a-N(R)-C(O)-lower alkyl, aryl

or heteroaryl which is unsubstituted or substituted by one or more lower alkyl residues;



IBb A suitable indole derivative of fornula Il (B = B3), for exanple

N-[ 2- (2-1 odo- 5nmet hoxy-1H-i ndol -3-yl)-ethyl]-acetam de, can be obtained in
accor dane® ewfeieet he net hod as described in J. Labell ed CoPgBEEPOIRg@MHophar m
1997, 39, 677-684. 20

3-10do-4H5-thia-2,6,9b-tri aza cycl opent 3 a] napht al enes and

3-io0do-4H 5- oxa 9b dlazac nt a[ a] . napht hal es of formula Il (B =
B4) are prasdndhiciyB é}%&lﬁ?@ﬁ gﬁ@gﬁ#ﬁweaéu%@c Chab- @EQXQRO 059 390. Rs

N Tf 0- Rs 4Espatiolemefeliddidit Gg@inashich RT sighifileslohlet alska = B5) can be obtained
according to nethods as descrl bed For exanple in Med. Chem 1974, 17(9),

1019- 1020, Ch Phar m Bii 19%?} t% 84- 1790 or Aust. J. Chem 1987,
. 40(8), 1399- 14T3MPIeyflEnrh Hrupoynds age t { PEEPOL/ 1371-4 Conpounds of
formul a | 14,5-dilsopropghl -Bethygii-§tyes-1Heimidarolge prepared for exanple in

(Bt Y 5 i Ep ARG o BRRGH)-BEG.A Ml derof i Aimeltl a2 g,
688- 690. Fhén(t-shlesayhend)-virgl - 4edliisdpropylrisieethyl ddhrimidagelepar ed anal ogously
by reactinga (@ b%?&ﬁgﬂél%?rﬁ Vllfl}?qulsl &ilsl)#nlopwn hﬁah{}nhﬁ%hg&ﬁ%&e of formula II.

Furtherrmre ies -C=C, and thelr

phar naceut$ éeduswr@@ab%t[&ﬁflen%thws}'sléérﬁrlame;byluéleaﬁlt)aflrnéhlﬁpethélal:ltlﬂag agole,
conpound of, 5%@0@ mJt 21(@-114&&5@ ﬁh@ﬁlﬂ)swﬁm11Lﬁ§th?ahﬂgmclaiove,w th a conpound

of the f o uoro pﬂ'lenaf)—vmyl]cg r~5rpc?nsopropyl- -mg‘ﬂylall-lzl) 1?n)1(daz¥1el,:\>2 ROR3 -~

/e 2-[2-(4-ethoxy-phenyl)-vinyl)-4,5-diisopropyl-1-methyl-1H-imidazole,
4,5-diisopropyl-1-methyl-2-{2-(2,3,4-trimethoxy-phenyl)-vinyl} -1H-imidazole,
2-[2-(2,4-dichloro-phenyl)-vinyl]-4,5-diisopropyl- 1-methyl-1H-imidazole or
4,5-diisopropyl-1-methyl-2-(2-p-tolyl-vinyl)-1H-imidazole.

15 Further preferred compounds of formula I-B are those, in which B signifies B2 and
R signifies halogen.

An example of such a compound is 4-bromo-1-methyl-5-styryl-1H-imidazole.

The present compounds of formula I-A and I-B and their pharmaceutically
acceptable salts can be prepared by methods known in the art, for example, by processes
20 described below, which process comprises

reacting a compound of the formula

II

with a compound of formula

B—X I

25 wherein X signifies halogen or trifluoromethanesulfonyl and
R' to R have the significances as defined before,

to obtain a compound of formula I-A in the case if A signifies -C=C- and B has the
significances as defined before;



wherein R to R5 have the significances as clainmed in claiml1l and Bis Rs N
Bn --~1 R RF s R~ Roor B2) B, o WO U2/ ~d 1l PCT/EPOL/1371.1 - 16
wher ei n W® ®i4ghiof i es hydrogen, |ower al kyl, -(CH2)n-C(O CRCHEPHARBdYen; R
signifies hydrogen, |ower alkyl, -(CH2)n-C(O OR, halogen, nitro or
heteroaryl which is unsubstituted or subsiituted by | ower alkyl or

cycloal kyl; 5 R$ signifies hydrogen, | ower alkyl, -(CH)"-OH, i

- ( CHz) " - O( 2 terebtaip agompoupd 0¥F0@mufq LBip Sea‘F éwg,mér@s Q%@Hr #ad Bds ogen:
and R11 signifies hydrogen or alkyl; and if desired, 10 15 converting a
conpound of forrmula I-B into a phﬁ.{ maceutical ly acceﬁn\abl e salt. Thus,
conpounds of fornula |I-B areN ned in a Wttig reagiid %y treating an

. appropi ate al dehyde af;yfo a\ , for exanp&)) '

4,5-diisopropyl -1-net hyl - 1H Mg | e- 2car bal dehyde, a suitable

benzyl tri phenyl phosphoni um halj de of fornula IV, for exanple

- benzyl tri phenyl phosphoni unchi®ride in the presence of &'St rong base like a
sodi um al koxi de, sodi um anmi de or sodi um hydri de. Tri phenyl phosphoni um salts
of formul ay} Mgl e prepared fromtriphenyl phosphine (PPh3) and the

appropi ate ?enz.yl. hal i des X (Schene aﬁ Schene 3 PPh3 R R IV 20 25

Al dehydes Bt f @gmifipshydregan, loaveoplid r6didy CAIPR@s hrlegewi in the art. For

exanpl es 4R5- dijhSiaBR RRYbgek; kPNl 1}ttd}_{gi),si@:z@bér{’%hﬁ@%mlnﬁgxgﬁetkﬁa epar ed
in anal ogy with a nmethod as %escr bed in Lnorg ghl Aﬁctyf 1999, 296 (1),
208-221, and SWBIBAbuBsRetaiadan sphstiuted by lowe abghpreilaadols obt ai ned i n
accordanceRt o sgngehbeliragendRser kel - (CHGLOH, -RUELPC@IOR” ckA9d;, 42,
1784- 1790.R9 -
signifies lower alkyl;
R signifies halogen; and
10 R'" signifies hydrogen or alkyl;
and if desired,

converting a compounds of formulas I-A or I-B into a pharmaceutically acceptable salt.
This reaction is catalyzed by palladium(II) salts.

In accordance with the invention, compounds of formula I, wherein A signifies

15 -C=C-, are prepared by reacting an acetylene derivative of formula II, for example
ethynylbenzene, with a suitable compound of formula III, for example 2-bromo-3,5-
dimethyl-3H-imidazole-4-carboxylic acid ester. According to the method as described in
Chem. Pharm. Bull. 1987, 35(2), 823-828 this palladium catalyzed C-C-coupling reaction
requires the presence of bis(triphenylphosphine)-palladium(II)-chloride, cuprous iodide

20  and triethylamine and is carried out in a polar solvent like dimethylformamide or
acetonitrile at a temperature of 90 °C to 100 °C within 1.5 to 3 hours. The reaction can also
be carried out in the presence equimolar amounts of bis(triphenylphosphine)-
palladium(II)-chloride and triphenylphosphine and an excess of triethylamine at a
temperature of 55 °C within 16 hours.

25 The phenylethynyl derivatives of formula II are commercially available or can be
easily prepared by methods well known in the art.

The compounds of formula III are also commercially available or can be prepared by
appropiate methods depending on the heterocyclic system B.

2-Halogeno-1H-imidazoles of formula III (B = B1) are prepared according to
30 methods as described in US Patent No. (USP) 4,711,962, USP 3,341,548 and Synth.
Commun. 1989, 19, 2551-2566.



The pharnmaceutically acceptable salts of counpounds of fornmula I-A and |-B
can be manufactured readily according to nethods known per se and taking

i nt o conwici@rmtdeon the nature of the conpound to be conveP¢BEPGHIBHI4a salt.
| norgani ¢ or organic acids such as, for exanple hydrochl ori c acid,
hydrobrom c acid, sul phuric aC|d nitricldeid, phosphorlc acid or citric

acid, formc acj d, fumarjc acj efic aci succini ¢ aci d,
P tar o ot T POl oT for iR e Rt BERTERTEL SR &
acid, p- tal-us:@esaalathlydfu @Hamldamwbﬂﬂaﬁmhlake fot exaiplé flones mthilitot@nrat i on

O e TR 3 A e PR R s 2

. exanpl e soaticordingot the sietind asadesdribred mia]@ﬁéi&i%rh%rThdreamd(mtﬂoadhmram nes or

acoopt abl cigaipERIBhE M ARE fitvichinaniie kT AP L BITOABRANT AERHY o

. phar naceutieomerfgﬁumdée}mnaﬁjl @fﬁmﬂgommethwsathWéhy ment i oned above,

nmet abotropi ¢ gl utamate receptor antagoni sts and can be used for the
treatnment or prevention of n3 uR5 recephghe pedi ated di sorders, such as
acute and/or chronic neurol ogi cal disorders, cognitive disorders and nenory
deficits, as well as to acute gpd chronic pain. Treatabl egneurol ogi cal

di sorders are for |nstanceN epsy, (GRyBO.LO0phr eni a, fety, acute,
traumatic or chronic d |ve precesses—of the rvgus system such as
Al zhei ner' s di sease, seni I ht i a,NeEgyom,cpgt on' s chu ea;r’ALS, multiple
sclerosis, dementia caused hy AI DS, eye injuries, ret il popat hy, i di opathic
par ki nsoni sm or par ki nsoni sm caused by mnedi canents as el | as conditions
which lead to glutamate 15 9 ficient functions, such ag e.g. mnuscl e spasns,
convul sions, migraine, urinary incontinence, nicotine aldiction, psychoses,
opi ate addiction, anxiety, vomting, dyskinesia and depression. O her
treatabl e indi 5d2ikmmoa3 ,8-dimsthyl-6 Hethidaznl-4-¥)+h2 Hlnxad'mmslesjoﬁfyrmgdpaﬁb are
operati gns B{a d{ed%%gic%%% &*?x?e“c aﬁ'ﬁ?‘i’m Rk Ea?bé:ﬁzﬁ 9&9'\/‘11 ﬁPN

i njuries, y pregnarc car arrest and
hypog| ycaemréoxazmdlrm of HHI it the presencs qfldrrdallbﬁwlﬁllmé?}‘lﬁk@edt ically

acceptabl e dﬁﬁéth fAnPnSaP §§3§0Nelni'tdlﬁeé h'xlndé‘z%lyél-r[@'zgﬁ&ﬁ%azoi% 8RR I Wikish Of

pai n include gam*rat ory pain auc E [f‘ a towcﬁi’ 1g<p' ease,
vascul i ti s2rsfgh BIRRRRt ﬁéF‘??‘%EedﬁPeagt“f‘?&é Hhal o‘rS &@?’ Br &R é

di abeti ¢ neuropat hy pain, causal gia, hyperal gesia, severe chronic paln

post operative pain and pain associ at edSgheinb2vari ous conditions |ike cancer,
angina, renal or 25 billiay colic, menstruation, mgraine and gout. The
phar macol ogi cal activity of ©He conpounds was tested using the follow ng

met hod: cDNA encoglj ng rat u Gy receptorowas transiently tranghected into
EBNA cel | s ug a procerd wjescri be e, Schergaeger
T

Chri st ensen ransi emt ge.ne_exia.cgsa i rranwal i an—oel Iy 0 in
serum free su§penyfi on cul twrep Cytot ecriino 30 30: 71 83“||99 Ca2+] i
measur ement s wey eoper f @iRehwamidzhie! Sachy a QF/ cted EBNA cel | &1, afot\e\?‘

i ncubation of the cells with Fluo 3-AM (obt al'nabl e by FLUKA, 0. 5 p. Mfinal
concentration) yfjor 1 hour at 37 C followgd by 4 washes with agsay buffer

( DVEM stippl enented with Hank's sal t and 20 mM HEPES. [ Ca2~]i neasurenents
were done using a fluoronetric i ma ate reader (FLIPR, Mol ecul ar

Devi ces Cor por dtiuitableliadoidﬂéravatiQAp fS)SmU 1 (BAh8A), forpremplisNvigr(@-iededduat ed

t o)
o e hRR-HREEs YE%U ) GRS ‘Jf%.%ewgﬁil?%%ﬁ*ﬁ%@é?%%?ﬁ%é*;et&%é*# e
fitted witlsdescobed ik Aakedled Coupd RadéopbematlP8h 3 67{7n@ 4.Cso, and Hill

coefficient using the iterative non |inear curve fitting software Origin
.(Mcrocal Sof t wargiol 414- SthWQ‘G%DﬁiaQﬂcyd}ﬂﬁaenHWa Hﬂaenemmtm 4H- stdsuea

present _i nve t| on a ant.a st how
activit s, %&tﬁ%ﬁfaﬁ Iﬁt"ﬁg}‘ @ag‘ %Igg lﬁg@r@bo@g argPrefﬁreﬁn%a%a © etz)s
-typically Zhem‘dtlmd dsetescribeddn EBOA5PBOQf 0.02 ~.iMor less. In the table
bel ow are shown specific activity data of the corrpounds of the present

i nvention: %[Q] b bt d ding t
(~,M13, 5-di rre[%ik_@dgg (ﬁgnyﬁﬁBHZ&@sﬁg lal az% 85 c%rarﬁgxane accoralgli%oeth 1
est er 25- netmyllhDQS hedHomgHangile imk At&é&@ml&&% B3 1Q:19a]€929202ﬂ% afm
estgr 3t2h(§ BRL 199y, 4@“@@!11679@)59%)1&-}35%@1' 187 hat(sBhisegri gipzol e- 0. 354-carbo lic
acid e

ester41-net hyl - 2- phenyl et hynyl - 1H i m dazol e0. 7252- ( 5-vi t r o- 2- phenyl et hynyl -
i m dazol - 1-yl) - et hanol 2. 112- phenyl et hynyl - 1H i m dazol e0. 2072- ( 2, 6- di chl or o-
phenyl et hynyl ) -3, 5-di net hyl - 3H-i m dazol e-104-carbo lic acid eth 1

ester 85- net hyl - 1- phenyl 2- phenyl et hynyI 1H-| m dazoI e- 4 < locar bo I|c acid

. Y _—— N AN "




WO 112/4(r'1 (( -19 PCT/EPOL /13714 Exanpl e No. Conpound nanel CSO

([ ~M 202- ( 2- chl or o- phenyl et hynyl ) - 1- met hyl - 1H-i m dazol el. 1021( 4, 5- di chl or o-
2- pheny| shg2Melied m dazol - 1-yl )-acetic acid eth 1 PCT/EP01/13714
ester0.52221- et hyl - 5- phenyl et hynyl - 1H i m_dazol e0. 2223N-[ 2- ( 5- met hoxy- 2- phe
nyl et hynyl - 1Hi ndol - 3-yl ) -et hyl ] - -15-

acet am de0. 58243- phenyl e yny -4H- 5- hgka 2,6,9h-triaza- c cla enta[a]na

ht hai ene0. 1525@%1?@:‘1‘9%9 AL aLH-L nyhich® %U@‘Fsafﬁ%garbb%P@Pé‘iﬁﬁlé?feﬁxh@P €1in

ht hal ene0. @d6dy whi raebod-descried ity BufR-Ath#.rS2i. 47SSRIMY.| CAdwY. 3. (Enl. 43401, ) 19831) -
ro . .
an- 2- of 0. 299528 adin Iev Afdrpuk foRTer- Feirmd 482, 688690 c ar bal dehydel. 792$4- ph

-enyl et hynyl - 1H i m dazol e3. 36291- net hyl - 4- phenyl et hynyl - 1H i m dazol e0. 50301,
2- di net hyl - 5- nPhendetheiyd dytivttivgnyf fodrhilaficeimbeo be@aftd3ihilodeddlyiet tepttitz phenyl e
t hynyl - 1H styryl 1H—|n1dazole1 823
321 2- (31" f%‘%‘?a&l‘ g%@"?‘?%w iy t"%@%@é&%ﬁ%ﬁf@%ﬁn& hyl

i m dazol e5-10342-[ 2- ( 4- chloro phen )-vinyl]-4 5 dllsoprop | - 1- met hyl -

i mi dazol e5- 1035prthermorepgamgpaung 3}1 Ing,nyvhu: swgmﬁ@w”@p&l, anyd thgirhy| -

1H | EdizobtﬁM%aﬁyq&eﬁ%l&Qm catr dlo UoUTBhBPKY - 2, 3, 6-tri met hyl - phenyl) -
vin nme

1- 1H—|n1da¥gkggg%gagéoén okﬁf ééﬁha 2-[ 2- (4- et hoxy- phenyl ) -vi nyl ] - 1- met hyl
1H—|n1dazole5 103g2-[ 2- (4-chl oro- 3- fLuoro phenyl ) -vinyl]-4,5-diisopropyl -
met h

1- 1H i m dazol €10392-[ 2- (4- et hogs
1H i m dazol e10404, 5-di i sopr opyl -
vin

1] -i H i m dazol e10412-[ 2- ( 2, 4- dR
yI - 5
1H i mi dazol el 424, 5-di i sopropyl - 1- ngthyl 2-(2-p-tolyl-vinyl)-1Hi m dazol e3.
25434-brono-i - et hyl - 5-styryl - 1H-i m dazol e3. 06441 met hyl - 5-styryl -1Hi m daz
ol 8. 0 The wherpodnsignifies hadogan,a | and pharmaceutical |y acceptable salts

t hereof can be used as nedi canents, e.g. in the formof pharmaceuti cal
prepar at i ORgth PRI GRRe fdraRla  VVO 021 - 4GLCG - 20 PCT/EP(11/1371 ~
preparations can be adm nistered orally, e.g. in the formof tablets,
coated tablets, dragees, hard and soft gghati ne capsul es, solutions,
enul si ons or suspensions. However, t dm nigtration can al so be effected
rectally, e.g. in the formof suppositorfes, or parenterally, e.g. in the
formof injection solutions. 5 The conpounds of fornmula | and
pharmaceutical |y acceptable salts thereof can be processed wth
pharnaceutF@Qb@ylﬂﬁEﬁPouﬁ¢@ﬁgaﬁP@ or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof,
talc, stearic acid or its salts andR ke can be used, for exanple, as
such carriers for tablets, coated tab ~dragees and hard gel atine
capsules. Suitable carriers for sg ne“capsul es are, for 1o exanple,
vegetabl e oils, waxes, fats, sem -sol} d Iiquid polyols and the I|ike;
depending on the nature of the activ ance no carriers are, however,
usual ly required in the case of sof i gel afii ne capsules. Suitable carriers
for the production of solutions and syrups are, for exanple, water,

pol yol s, sucrose, invert sugar, glucoseldhd the |ike. Adjuvants, such as

al cohol's, polyols, glycerol, vegetable oils and the |ike, can be used for
aqueousld nlxﬁfe LAR! JcéRSﬁLx}étthQEigm‘ﬁfcaH@& & dﬁﬂle&%ﬁ ‘é‘laﬁ@'ﬂaﬁd%f jsconmpounds  of

formul a | t as e are Aot necessary. Suitable carriers for
.suppositories are, for exanple, natural or hardened | s, waxes, fats,

sem -liquid or liquid polyols andgshe like. In addi tT&n, thg pharmaceuti cal
preparations can contain pre tives, soiubilizers, N Ilizers, wetting
-agents, enmulsifiers, Bueet rs,\\ col orants, of Bayor lts for varying
20 the osnotic pressure, buffers, ~ghski ng agents or antyoxi dants. They can
al so contain still Ls Lo

phaqyl )r'vi nyl ] - 4, 5-di i sopropyl - 1- net hyl -
yl - 2- [2 (2 316 tri met hoxy- phenyl) -

PPh
’-nylf V|nyI] 4,5-diisopropyl -1-neth




ot her therapeutically val uabl e substances. As nentioned earlier,

medi canents contai ning a conpound of forrmula I A or IB or pharmaceutically
accept abiv® ®alét® t hereof and a therapeutically inert exci PFEBRPIIABEIal so an
obj ect of the present invention, as is a_process for, the production of
such nedi canments 25 which conprises bring?ng one or nore conpounds of
formula A or | B or pharmaceutically acceptable salts thereof and, if

desi red, T80 nore ot her therapeutically val uabl e substances into a

gal eni cal Rfos ifi€ ipdic @g;wermﬂ (Q)}g),pc(mg ok hglog@guti cal Iy inert

d will b
fitted to Kne THupoHELPESalonet i ernter (rORRR itbe ourap he€enly
. general, t he ewhieh i wesutgitatd dr@ubmtvaﬂedd)quwmreﬂ{yema;tychﬁﬁayhl stration is

bet ween 0. &y 0 0 1peing

pref errad or aqgéwdg@/ Wa%“i&ﬁg@?g?t SéH%j &g{g g%)s{y age for an
adult humalR besignjfiesdownt dllyl70 kg accor di ngly lies betvveen 0. 7-1400 mg per
day, pref eRabIM Igﬁgg/mggea and 700 nmg per day. WO 02/ ~C1( G PCT/ EPUL/ 1371- 4
-21 Final lﬁ rrgntl oned ear|.i t he use of conpounds of formula I and of
phar maceutical ?15‘“ ik agsmeor adivls s "thereof for the producti on of

medi cament gnd gapgfedal |y for the for the treatnent ox prevent| on of m3d uR5
recept or nedi at ed di sorders \g orerre tioned, kj i an obj ect
of ¢ he PV EBE SR i 08 L pbes BPetHeabaseapSPRITE rat o o
the invention. They should not be considered as |imting the scope of the

i nventi on, butThmr ebmpaandnedfrfgrmldaﬂ@aabbtahmd ihhéN#a§ reabbiompy tredting an

3,5-Di h

> B oro- 3. PRIPRAN ﬂ?% Sty B P eniats SRR E) oSt BecdD °
conpound waasbgiﬂe’tp e‘dlth@@w@lﬁbewltmlh@n@mwh%umé@b@ bfef@rmnlawgpfor

4, 711, 962. np’:l @gﬁﬁbﬁé’ﬂﬂ}ﬁno@ﬁg&hhgdﬂm@éﬁﬂ megﬁ&‘@h@e 4 a‘%%ro*ﬁg&(:ie'lﬁ(e%c' d

et hyl ester described in harm Bul
1987, 3¥§( 259 18121 e,g er?gn 0 opsosl “ €.
bi s- (t ri phenyl phosphl ne) - pal | adi um I 1 -chI oride, 2.9 ng (0.015 mol) 15

cuEr oulsbl odi deTripBedIBhdsghénitiiDdalts bf foemd IM’@rB@relﬁi’ed‘lfrm tfiPhéhylphokphine
et hyny en

2- br ono- 3, %?ﬁme?@%%gfﬁym %&Xb(g%qr'i]eg’)am d ethyl ester are

di ssolved in 1nl DMF and shaken for 3 h at 90 C. The title conpound ( 19.3
my, 29% MS: me = 269.3, [MH~]) was $cheinetded from the reaction nixture by
HPLC chr omat ography (YMC Conbi Prep C18 col umm 50x20mm sol vent gradi ent
10-95% 20 CH3CN in 0. 1%TFA( aq) over 6.0mn, ~ = 230RM flowrate

40m I min). 1H NWMR (400 3, 8 (ppmM gz 1.39 (34 t, J =
g‘ 3H, s) 42P35(2H gl %E«z), 7.34 - 7.40

7.22Hz), 2.51 (3H,
,3C- NWVR{—108MHz, CDC 5 C)F'g:,h 1(ppm

(3H m, 7.56 - 7. 59 ‘ =
14.26, 15.78, 34. 34 : 83, 94.86, 119. 77g12R " 129. 48,

131.82, 134.55, 147.76, ;.60 58. 25 Exanple 2
5- Met hyI 2- phen~| et h~yl B3H i m dazol e- 4- carboxylic acuﬁ* eth | ~ ester a)
2- Brono- 5- et hyl - 3Hi mi dazol e-4-carboxylic acid ethyl ester The conpound
was prepared according t® the nethod described in USP W, 711, 962. V1 O
112/ C 1@ ) PCT/ EPUL/ 1371. 1 -22 b)

>~ Met hylzo- 2 phe%lle%[yla gfl formu canzbe 0 tamgéi B}p r%é:%ﬂods kggwlmq i %hheyart B84 eexrample,
4,5-diisopropyl-1-methyl-1H-imidazole-2-carbaldehyde is prepared in analogy with a
method as described in Inorg. Chim. Acta 1999, 296 (1), 208-221, and 5-bromo-3-methyl-
3H-imidazole-4-carbaldehyde is obtained in accordance to a method as described in Chem.
Pharm. Bull. 1994, 42, 1784-1790.

25 The pharmaceutically acceptable salts of coumpounds of formula I-A and I-B can be
manufactured readily according to methods known per se and taking into consideration
the nature of the compound to be converted into a salt. Inorganic or organic acids such as,
for example, hydrochloric acid, hydrobromic acid, sulphuric acid, nitric acid, phosphoric

acid or citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric



The title conmpound, MS: me = 255.2 (MtH+) was prepared in accordance with
the general nethod of exanple Ib from

2- br onp- $xoner4eyde- 3H- i m dazol e-4-carboxylic acid ethyl estRET/EEKAFple 3

2- (3- Met ho. -x~phenyl et h~n~- 3, 5-di net hyl - 3H i m dazol e- 4-carboxylic acid

et hyl ester The title corrpound IVB m e =1%99. 3 (MtHt) was prepared in

accor dance eral le. b f
2-br ono- 3, 1 fl phopiciegidy uan%aﬁ%gff’wf@ andithe Ei«hw sgitable foz the
1- et hynyl ﬁ)rﬂﬁh&@b?plli&iﬁﬁeﬂﬁlca]lﬁaﬂ(p&ﬂﬁk galth cEbhdit bormpineitslof tdrnmiid 1. 1

H d le Th |
hocor danceCarpRupiv SR SRRt b ke pifedls 3y dfdind ghath Fitart T5: BaSRRY Siide
- 2-i odo- 1- npethssiun Healaid anegresiubix antble ¢ike, baSic 2m{esNirbasic 2mpirearids are suitable

| ynyl -i ?odg% fl)r%.a%mf%b@?a?lf @%Stéalg)zacc%ﬂgolgsemsto Qcﬂifp gﬂ'ﬁb%hn&s yl) - et hanol

2-{2-10 tro-rm da ained accordance with
the nmethod as described in USP 3,341, 548. b)

~5-Ni t r 0- 2- phehiy¢ earnposaidsiofifarawds L and th elr@bﬁamﬂeuﬁ@llméceptqbleesaﬁwlﬁoaﬁnd VB:

me = 258. Qreaﬁ%m\’i@éan%PﬁEﬁgoﬂréb@ H@Jrﬁﬁ’t@?@c o&ﬁnia@@m@@@ﬁ& dhn pBhLtad of
exanple | b_from 2-(2-i odo-5 JtrO%pll azol 02/ -4fil GG

223 Exanpl ©TéhoURHBIt LRFERGRIPR é%PH’fél} dzatfgaﬁpmeaﬁa s acute

PCT {j EPI | | {3 irgﬂbrck&oh&dﬁumldgmldﬁov&is, ﬁég&%ﬁ@%gdrﬂeﬂaﬁdﬁﬁ'ﬁﬂ@ dafitits, kdwelmt hod
as escr.i be I n

et b 1 et aehiomis Pk TETLLe BEHRIoaifA SRETer AL Bt iRk ERIERS wias

pr gpgr ed 11 schizpbomda aogety ddute, raugatie Dabhnmidwgexmmtweaprptessels bf fheowrvous

2- oim

et Ihgyl) 3, %’7}% F@Weléeég%%ﬁea(sgigégr lftif‘)‘cIL‘i’Elc og][ e?ﬁcﬁmrgg’tALS Jirhululfletl
conpound, a@rom,slemengz caused/bHAID§veye | w@ws wnppathmdmaﬁn@pmomm or
gener al E%}?@ns@ is 'ﬁpécﬁ))) dle editffRnkts & @élpzﬁl Bhanidns WM biDB FhRRRag0d

2- br ono- 3, azol e-4-carboxylic acid ethyl ester. Exanple 8
15 5- MeBhyHefide tLOES’er 99 - Wyglespasns, penpalms. BUFANBINAYE acid eth |y
ester a) Sind¥atiRerde; McOrabdRIiRAYpsydhctes] bPMEY Rididttonihsladp) mditie grdyshipesic

acid eth |
Ind aepressmn Other treatable indications are restricted brain function caused by bypass
operations or transplants, poor blood supply to the brain, spinal cord injuries, head

injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia.

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

25  billiay colic, menstruation, migraine and gout.
The pharmacological activity of the compounds was tested using the following method:

cDNA encoding rat mGlu 5a receptor was transiently transfected into EBNA cells

using a procedure described by E.-J. Schlaeger and K. Christensen (Transient gene
expression in mammalian cells grown in serum-free suspension culture; Cytotechnology,

30 30:71-83,1999). [Ca®']i measurements were performed on mGlu 5a transfected EBNA cells
after incubation of the cells with Fluo 3-AM (obtainable by FLUKA, 0.5 uM final
concentration) for 1 hour at 37 °C followed by 4 washes with assay buffer (DMEM
supplemented with Hank’s salt and 20 mM HEPES. [Ca®']i measurements were done using
a fluorometric imaging plate reader (FLIPR, Molecular Devices Corporation, La Jolla, CA,

35  USA). When compounds were evaluated as antagonists they were tested against 10 pM
glutamate as agonist.



The title conmpound was obtai ned by the nethod as described in USP
3,3D03,199. b) 5-Meth-1-phenl 2-phenxl ethynyl-1H i m dazol e-4-carboxylic
acid et hpMo estoes6 A m xture of 492 ng (2 mol) PCT/EP01/13714

5- et hyl - 2- oxo- 1- phenyl - 2, 3-di hydr o- 1Hi mi dazol e- 420 carboxylic acid ethyl
ester, 846 nmg (3 mmol) trlffuororrethaneslﬁfonlc anhydride, 303 ng (3 nmmol)
triethylamne nd 10 .rnl dichl oronet hane s stirred for I h at room

t enperature. iphibition (antagepistie UL epwene fitted ya e oy patsareterdagistid pressure
and the o 'aﬂ@ﬁi Id},lé? ammﬂ todfetiast RURIhE itklabide HOM lih &k RMiveFREA@AL € /
hexane = Iue evagn n _of t?@A? nt under reduced
pressure, é’ﬁ ngﬂ OJﬁH’é‘EPtO?, ? SZ*S of this oil, 122 ny

q{ 1.2 rrm)l) Phenyl acetyl ene, 70 ng (0.1 mmol)
bi s(tri phenyl phiesqimpeindsaf thediresent inverlttimrardel&Bﬁage(e@tcmmﬂt@gonists The

triethylLam/ (0,0 r dinb5
-ml DMF zljan rrerag ]&%?’q%“é&’%s’;s B)eé%ﬁlﬁ%gagg%tsérgﬁgh%sg ar gl%lgﬁ%o%ﬁed to
roomtenpetrymcaﬂ)ez, uif puleesdand idealyoofil02dter lessashed WO 112/ ~(vl 61 ~ - 24
PCT/ EPOL/ 1371-t with water and brine and dried over MyS04. Evaporation of
the solvent gangahaRatl belbware éﬂa'w%fh bARc hdtivitp d&@rmﬂmnéﬁ&ad%fﬂé}m@enms

i sol ated by col umm chr omat ogr aphy F lica gel, Ethyl acetate Hexane = 2:3

as el uant )IVeRINWR (400 MHz, CDA 3, 25 O): S(ppr’r) = 1. 44 (3H, t, J = 7THz),
2.47 (3H, s),—4.42 5 (2H n\ 1—7|-|7\ 7.20 - 7 42 (5H )y 734 - 7 38

(2H, m, 7.53 - 7. 3H, m. isC 100 MHz, CDO 3, 2 =
11.53, 14. 9451}?"36’6?198‘?-'9 34, 92. 92—‘1%2%%—“31%9/ 79, 128 73% %Oﬁépﬂlznsa,

130. 00, 13d. 15, 131.90, 2.

3, 5-Di net hy|l - 2- n¥t oh 1 ﬁg‘f’ﬁ%ﬁ%ﬁ P%’iﬂle“ﬁ’%i‘ %ﬁfmlgaﬁél%%rc ‘b‘”‘?:}lc. 3am d(alg‘?’hyl dster
to The titlE Tonmpound, FHEF), Was prepargd 1 m_accordgnce
with the gdneral2net hc d: ‘B?hYé?(a’f‘FﬁYléth’f"ﬁil 3@’(5“!‘&*‘101‘@% FR}WI‘CSC‘%t hy! - Béfzene |and
2-br ono- 3, ei-rret hyL 34 r| i uaZ—CI e—4—car UU/\ H+e—aetd——et hyl gstetr—- Exan"ﬁ{ e 10
2- (3- Acet yl|ami no3 phen I2~(ym3pthbx}3gl§m¢hthmﬂ)l°fyﬁ ~digethilriticiamdakade- 4-|car b6l i ¢ dci d

ethyl ester| 15 The titl|l | 4ecabprtienid@thylioster nj e = 226 8 (M) | was prepared in
accordance with ghe g8 nefﬁaﬂlyl n@hgﬁg&hﬁﬂ BKaimk&e | b f rom 0.72
N- ( 3- et hynyt=phenyt)=gcetrarm de
2- br ono- 3, 5di net Byl - 3H% erine}sf’z%vhsnxieﬂ&awflmsém kvethagolat hyl dster 2.1vanplle 11

(2-f3-(2 5-Di netp 2-phenylethynyl-1H-imidazole 0.20 .
~~1- p~rrol -f=yt)y=phent yeL m | =3, 5-drmet h=t=3H T M dazotre-4-tarbox=i ¢ 40
acid eth, || estef The |t

i qwf‘fthYW@ -3, ?ﬂ‘é‘ethﬂ?gz‘m@a("l\?&kk") , Was prdpared
in accor danree—\ﬁﬂ. t+Hh—th %@fl:’g}l;}’afac e. o t—01 exan‘p. e—+b—F+om
2- br ono- 3, 5+ di neshyl - 3I—$m¢th3dl-éz>b¢neL?4P¥Ga>ﬂ€blwalﬁcmabtot¢ %t hyl lestex Hnd
1- ( 3- et hynyl-phenyl ) - 2 ®baryligacidethylestergy e ¢ o) o WD 021-=C1C1
PCT/ EP(11/ 1871. 19- 25 Exastinethjl2-d1didetibnDisHeinhydole-42ca ppogfic 0.13
| ~~yl -3H-i m_dazol - 4-y||)acdetgtetar| -f 1.2 4| oxadi azole a)

5- (3, 5- Di mef hyl -3+ | e - » ld A soluti f
3, 5 ot hyl - 3H 1 O R o 24 ol 2 Bnd 1| 15

]E: g:: bgnw d:\ll M da2101| e (l '(Z-Lb-%, -cmeethyl-pyrro- -yf)-phe%h)(xwl?- ,gj ) was| st rOI:198d at IRT
) dimethyl-3H-imidazole-4-carboxylic acid ethyl ester

i2 5-(3,5-dimethyl-2-phenylethynyl-3H-imidazol-4-yl)-3- 0.011
methyl-{1,2,4]oxadiazole

14 2-(4-chloro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4- <10
carboxylic acid ethyl ester

15 2-(4-fluoro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4- 0.25
carboxylic acid ethyl ester

16 2-biphenyl-4-ylethynyl-3,5-dimethyl-3H-imidazole-4- 0.21
carboxylic acid ethyl ester

17 2-(2-fluoro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4- 0.09
carboxylic acid ethyl ester

18 2-(2-fluoro-phenylethynyl)-1-methyl-1H-imidazole 0.07

19 2-(4-amino-phenylethynyl)-3,5-dimethyl-3H-imidazole-4- 1.53

carboxylic acid ethyl ester




hydr oxy- acet am di ne (0.68 g,

9.18 nmmol ) was added,

the reaction m xture was

stirred at 16 h at 80 C, evaporated and di ssolved in acetic acid {30 m).

The sol uwioon/ves stirred at 100 C for
NaHCO3 solution (50 m) and extracted with dichloronethane (7 x 30 m).

2 h,

conbi ned organic | ayers were washed withldrine (70 to m),

evapor at ed, poRCEEPHABH4sat .

The

dried (MyS04)

and evaporated to give the title conpound (0.78 g. 61% as a white solid,
mp. 95 C and M5, me|= 178.2 (M+). b)
5- ( 2- Br ono{ F8mpledNeny| - 34 i ni daz thyl - [ 1,2, 41 KeattMlol ¢ To a
stirred SOIW?—S- drmethyt =38 T dazot=24-yt)=3=methyt= 121 4]
oxadi azol (0.7 80 3.9 tiéretoro phenylpthsylond whethyk HH- Hﬂazﬂﬂ&s added dr bl at RT
. a sol utionjof bpem ne| (f5-dicke29n englet%%y 1da§ol§%1)ﬁ'£€'ﬂﬁcnd n ¢hlorgkerm (y ).
The reaction m xture '\I&ﬂiyl%itdrrre h, evaporated, poured into
sat. NaHCO3 sol ytion tr ed W|th di chl or ongt han 2 x B0
-m). The C(Ln@mzé—epgaiw‘eﬂn enyl&ﬁ( lqgltxn%dagpl w-t-h—bri-ne Em” a2 ,',2 get-e
(MgS04) and evapsr at ed N-[@- (waompmnmmﬁdmt-swew] -l ow oi 1 068.84 ¢g).
Purificatiqo_hy col umpaetrident ography on silica gel (ethyll acetate/MeOH 98

2) gave tlhe 204titl esq,qagm@mﬁm (}(ils.ﬁaags%ﬁw .-as a white goli do.1;pp. 89 C
and MS: nie = 256, 258 cfcMbintaldinapbthfléhe5- Di met h~phen
I~~y|-3H-|rndaz 4-yl ) Abofe AHON diazole To a stirre ol ution of
5- (2- brono-3 2| met hyl Cﬂgﬁmgmﬁﬁa % met hyl [ 1, 2, 4] oxg'g azol ¢
(0.52 g, 2. |
bi s(triphenyl ph8§phi ﬁg P%&’oﬁ'ﬁjf?(’elﬂ}@émtfa Pglé“Yg‘f’PYFﬁjmd?édll' mfol ) , 0.23

e aa -Propans ki a

phenyl acet yrene (U1 g, o U5 et )y—2s—t+i ||c||y| POSPri-Tie \Ll g — 0~

mrol ) and tiri et Bl ani né- m@yﬁiplgm}'lﬂhmvl 3ﬁrim11§azolthh¢adut31HlYtlhe deact 168 m x{ure
was bubbl ed arg for g was contl nued at or 16h.
The reacti ga— %L tte %%hgﬂugt.hzrgg.uﬁ@ﬁ{ﬁ?c. 50—+ )—and—ext ractgu%v w-t-h- et hyl
acetate (2|x 502@1). T'Henqtivhbphﬂedetkwmgdm mldaas}ters were washed woBh brimne (40
1) garh SN A sovangs ot oty gh N HisustidR,PTodugt a5 gyt ool

. . nmariTrrria \Ju.l.l Ul CUT OTiTt RS Av} CTIT UTTCC Ugl MrJ T IIT ITr 1 vl 8"' \UL T
acet ate/tolluene3® : 1) lgmethyﬂ}éphqnvlhtbywbﬂ‘bmmﬂdle(0y31 g, ‘40/() as-18 | i ght

vel | ow SOLild, Tt 3145 ARG M T ekl VO U7 AT -4
cl opropyl - 8- ( 3, 33di net| ;- {ed(4-Regphrpireyyletityiv,5-BEbprepyidamehyl4H=[| 1, . 8,14l
oxadi azol e |a) imidazole .
3- C~cl opr ogy! - 5443, 5- uzﬂ[@khm&b p§éﬁm mﬁ]az%usépml{ylll &eﬁhomam azokggThe title
conmpound, aff vvh| t e sqlimidazol® p. 3 (IMt), was prepared
5 from 3, 5-idi methyl - 3h,i g 4 %X'dh% )
N- hydr oxy- gycl o&?opane o &ﬁgx%l%g Kﬁ%l ?accosr (lzg"\% ?11 t e ger%elroal
procedure df exanpl e 1
5- ( 2- Br onp-|3, 5- difret hylﬁﬁﬁﬁ PY 1m1 EEPSY@““F’G‘BY‘&BGTY”?L 3, 4] 8di azgl e
The titl e gonmpound,—white sottd, mp. 81 CandMs—mre—=2382,—284 (M), was
prepar ed bylbr omi3at i on 4eprdiisopropyl-2-[2- (4 -methoxy-phenyl)-vinyl]-1-methyl- 5-10
3- Cycl Opro y_! 5 (3’ 5—di llﬂamdaFOI%l—L | m r~|a7n| 4 \l| \ I' 1 2, 41 ox d} aZO! e : A—Ho
accordance {w t h 3g8he gg me[rzah cmbhdhiomfphewhmmm 12tinopnoby1 1- 10
3-C, ~propyl|-5-(3, 5-di nendthyl-]H-omidsgela~ |y eth, ~yl-3H inmi dazal-4-, ~1)-f
1, 2L41oxadijazol ggThe t|iAg4-6@ aah)-v !t;g.dﬁsgbﬂo 1Rehyi-120 C anghy MS: e =
305.2 (M+rHH), WaSJgrepalﬂ-BﬂucfaEgmqu h B ’
5- (2- brono-{3, 5- dj et hyj az 0l r - 1,2,
oxadi azol e fand p‘@enyl acﬁ%ﬁqﬁ%ﬁ%ﬁgﬁg}t %an%‘ieg%%{hﬁgtq%gwdener al procedurle of
exanpl e 12c[ I5 Exanpl(e
2- (4- Chl or oF pherfill et hy }rﬂﬁégﬁ"f&?ﬁﬁvﬁwnﬂkﬁé erpbl @eH ar boxyt9 ¢ acild
.et hyl est er—fhe—tittejconpound,—M5—mfe =363 0 (i) —wasr prepared 171
accordance with 42he gerkt 5lsowhb@etbﬂ 215(%'3@}’1{9’111}’%'1%1@@{32016 3.25
2- bromo- 3, 5- di eyl - I l.032Q06r s iAlRoxYlbge aci d ethyl |ester; gnd
-1- chl or 0- 4- ethynytbenzienre—260Etxanpte—15

44 1-methyl-5-styryl-1H-imidazole 8.0

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

used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical



2-( 4-Fl uoro-phenXl et hYn~| ~- 3, 5-di net h~r| - 3Hi m dazol e-4-carboxXlic acid
eth |y ester The title conpound, Ms: me = 286.8 (MtH-") was prepared in
accor dane® evsheet he general nethod of example |b from PCT/EPO1/13714

2- brono- 3, 5-di net hyl - 3H i m dazol e- 4- carboxylic acid ethyl ester and

1- et hynyl - 4-f | uor obenzene. WO 02/ -1 d-@&- -27 Exanple 16 PCT/ EPOL/ 1371.1
2- Bi phen, ~~, |y ethyn, 1-~di neth, ~-3Hi m dazol e-4-carboxylic acid eth,1 The
title lconmgpggaum canbe adminigtered vallys 3. gviaghp fosprefaablets, eastesrtablaicedagéen t he
general mgf, n@gof?gé?ﬁﬂ'le% Qulds! QMitions, emulsions or sus 1, the admini-

2- brono- 3, 5-di neth n{%azoiw%ﬂl4 car gmf(gllnl c gg?séorgtﬁoywe‘éesttg? anélnl

4- et hynyl bp;rlgﬁgﬁﬂn a E;(la rectally, e.g. in't rm of suppos1tor1es, rparenterally, e.g.

- 2- (2- Fl uorig 1N @pmdfeherivd soldidmsdi met hyl - 3H-i mi dazol e- 4- car boxylic acid
eth, 1~ ester The t|tIe corrpound M5: me = 287.4 (MrH+) was prepared in

d th th
S b omos 5. 5. of A RpSOHACh A (DO DRy e tPech sl thesegfern B

1- et hynyl [ﬂotéssmlrmblephmcelﬁxaﬁ]oir&rﬂ.ﬂlorgamc or organic carriers for the production of

2- (2- Fl uor ,
B e
exanpl e | borfitsgaitoaridyide like past be/isedHor pxeanple|as saghcarriers fgiiphlets, cogted tablets,
f I uor obenzgnese ETE Hﬁﬂd%;:ia?me capsules Suitable carriers for soft gelatlne capsules are, for

2(4Amnopenyet Il - rretX ~ljc d eth
1~ estdp THemplS Vegetdig @lﬁn&’ax ataneénuogéang\l@%ﬁYﬁh %&@ﬁﬁ? &§Ps “I‘g ©
gcgor dangeoﬂ\’(tjﬂemahﬁg o@gfl_h?cﬁ{re §Bstanee £ ceﬁ“iﬁaﬁm@ hbh’efldrplli@ually ?]equlred in the case

r ono- i.e - m 0 a t
4- et hyny! a?]ﬁ softgglati az}p&pk: ﬁ%ﬁegawr%{ogﬁﬁy 8uc%1on g indf Friips 0d
| ~ynyl)-1- fmbﬂa&hplk,I'Watm qbala/olsesu'EﬁBe,tmvérESmrggmmsb arhetike. Adj@dantss sydtash)

221 odo- 1+ niciyte: BRI BRGT R veptu b SR RRT R UL Sea RS R

enz
02/ . ~(115]  sc@tiorSd nyakez-sRlubletsals bf eomhprumds of ﬁ)@ﬁm&z&ﬁbm;a&a rmlmrz dpt necessageet i ¢

acid ethhr S&EAR! carriers for suppositories are, for example, natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols and the like.

In addition, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
20 the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

As mentioned earlier, medicaments containing a compound of formula IA or IB 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

25 which comprises bringing one or more compounds of formula IA or IB or pharmaceu-
tically 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 limits and will, of course, be fitted to the individual
30 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 human being
weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and
700 mg per day.



PCT/ EPOL/ 1371~ The title conmpound, Ms: me = 323.0 (MrH+) was prepared in
accordance with the general nethod of exanple | b from et hyl

(2- br orowd) &/@it@hl or oi m dazol e-1-yl) acetate s and et hynyPGERPENBII4EXanpl e
22 1-Meth)il-5-phen~ethKnyl -1 Himdazolg The title conmpound, Ms: nme =
183. 4(MrH+) was prepared in accordance weih the gener aI met hod of exanpl e
Ibfrom5|od01rrethyl-ll—l-lmdazole to Exanp éi

2-(5- Met hoxy- 2FipAlshys Brentraned epplier fhe psex wO)nP@slﬁds_q foa@éladrﬁné@fa) N-f 2-

2-i odo- 5- ”ﬁﬁaﬂﬁ?ﬁyetﬂtldallﬁﬁ’&le%tBlekaltthé}EbFfoﬁﬂﬁt 6&@'@1o'ﬁftﬁ”rﬁéd1¢a@n&@d}@@i¢&dlly for

D he ot hodtte o ibE Sk afian PRttt et T B s 8 g e Y 1O

- 677-684. 15obgmédtioned hirdishitsoyun2bfdeesf the invention.
t hynyl -1Hindol -3-girl)-ethyll-acetam de The title conmpound, M5: me =

333. 3 (MrH+) h npl e

b T romi [ 2- ( 2 BYSRANE eI BSEeHIRER () shited ﬁ?ﬁ%ﬁ*‘%@k AR She oS

20 3- Phen~nb@td15®n%ld£2ﬂdlraslmmlmg thecaqis-of th%m&elttyml, bp"'emﬁ }@swmtrhmeematme

3- 1 odo- 4H Bt dYss- 2, 6, 9b-tri aza- c~cl opent a! [ al napht hal ene In anal ogy to the

met hod as descri bed in EP O 059 390 the title conmpound was obtai ned. b)

3-Phenyl et h~nyl -4H5-thia-2 6 9b-tri aza-c~pental a] napht hal ene The title

conmpound, Ms: nie = 290.3 (M+tH) was prepared in accordance with the 2s

general nethod of exanple |Ib from 3- |E£do 4 5 thia-2,6,9b-triaza cycl openta

[a] naphthal ene. WD 02/.1GLGG -29 EXXH¥BP¥ 125 3-Phen | ~t h. ~nyl - 4H 5- oxa- 2

9b- di aza- cl opent ~al napht hal ene a) 3-1o0do-4H 5-oxa-2 9b-di aza-c

cl opent a[ apsaphhdibylehehBGIéthRG1AHR#didazole-4-carboxylic acid ethyl ester

3- 1 odo- 4H 5- oxa- 2, 9b- di aza- cycl opent a( a] napht haI ene was obtai ned in anal ogy
’ P ] ester

to the 0
3- Phenyﬁgtﬁ? ene The title

conpound, MS: nfe = 273. 2 (l\/HrHt) 545 1 (2 was prepared_in accordance
with the gdheiide compryad wes E;@gmgpl@cqqg ing &prihe method as described in USP 4,711,962.

3-i 0do- 4H 5- oxa- 2, 9b-di azacycl openta (a] napht hal ene.
b) 3,5—Dimethyl-Z—phenylethynyl—3H-imidazole-4-carboxylic acid ethyl ester

In analogy to the method as described in Chem. Pharm. Bull. 1987, 35(2), 823-828, 17.5 mg
(0.025 mmol) bis-(triphenylphosphine)-palladium-II-chloride, 2.9 mg (0.015 mmol)

15 cuprous iodide, 60.5mg (0.6 mmol) triethylamine, 32.4 mg (0.3 mmol) ethynylbenzene
and 61.8 mg (0.25mmol) 2-bromo-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl
ester are dissolved in 1ml DMF and shaken for 3 h at 90 °C. The title compound (19.3 mg,
29%, MS: m/e = 269.3, [M+H"]) was isolated from the reaction mixture by HPLC
chromatography (YMC CombiPrep C18 column 50x20mm, solvent gradient 10-95%

20 CH;CN in 0.1% TFA(aq) over 6.0min, A = 230nm, flow rate 40ml/min).

'H-NMR (400MHz, CDCls, 25 °C): 8 (ppm) = 1.39 (3H; t, ] = 7.22Hz), 2.51 (3H, s), 3.99
(3H, s), 4.35 (2H, q, ] = 7.22Hz), 7.34 — 7.40 (3H, m), 7.56 — 7.59 (2H, m).

13C-NMR (100MHz, CDCl, 25 °C): 8 (ppm) = 14.26, 15.78, 34.31, 60.44, 77.83, 94.86,
119.77, 121.14, 128.46, 129.48, 131.82, 134.55, 147.76, 160.58.

25 Example 2

5-Methyl-2-phenylethynyl-3H-imidazole-4-carboxylic acid ethyl ester

a) 2-Bromo-5-methyl-3H-imidazole-4-carboxylic acid ethyl ester

The compound was prepared according to the method described in USP 4,711,962.



to Exanple 26

1- Chl oro- 3- (2- net hyl - 5-ni tr o- 4- phenxl et h~nyl -i m dazol - 1- Xl ) - propan- 2- of a)
1- Chl or ow® (M61@do- 2- met hyl - 5-ni tro-i m dazol - 1- T~pr opan- 2PGF/EP01/13714

1- Chl oro-3-(4-iodo-2-nethyl-5-nitro-imd fnol 1-yl)-propan-2-of was obtai ned
by the nethod as described in J. Med. Ch 1974,17(9), 1019-20. 15 b)

1- Chl oro- 3-( ~pr opan- 2- of The
title co FFHC 5

, FIT ) : etd i n accordance
with the general rrethod of exarrple b from
1- chl or o- 3ThetifloctomBouret, MS: mhiew 255 (M HAy whs repireg impanrdanot witktlaarpl e 27
20 3- Met h-5- ph
. 5- Br omp- 3- SSBCTA rﬁ/egﬁécpgﬂ%é %&ibﬁ%ﬁfzﬁﬁﬁg&S%Bﬁbﬂ?ﬁlﬁﬁﬁda%le 4-carboxylic acid
5- Br ono- 3- etb‘ylhyterBI—I-l m dazol e- 4- car bal dehyde was obtai ned i n accordance
with the nmethod as described in Chem Pharm Bull. 1994, 42, 17%$4-1790. b)
- 3- Met hyl - 5- phen~ |, ~ et hyl -3H i m dazol e- 4- car bal dehyde 25 The title
conmpound, Ms: mfe = 210.6 (MrH+) was pggsRpledd in accordance with the
general nethod of exanple I'b from
5- br ono- 3-
Exanpl e 2 2 : F a2 i o a2 . e
conmpound, NME: me = 169. 2 ( MEH+) was prepared in accor dance vvlth t he
gener al rre‘ll“hedtlatompamnd M $:bmfer-028983 (viohD) wasiprephredan decetdamy Witbrizene.

Exanpl e 29l gthoéoy%s&fglézﬁﬂom ik Bidazolgy e 1&1&&;1'281&%95@9&5@%8 o

me = 183.%° I'n ‘accor dahc enera
exanpl e Iba¢1d@ﬂlyheat¢1dmd11- yight 3-iekhioxy danedne.  Exanpl e 30 10 1, 2-Di net h;
[l -5-nitro-4-phenyleth,~~rl-1H1im dazole a)
1, 2- Di met h~-4-i odo- 5- ni troi m dazol e 1, 2-Di net hyl -4-i odo-S-nitroi m dazol e
was obtgi ned according to the nethod qg(alql fC4 1 bed in Aacst. J. Chern..
1987, 40(8), 1399-413 b) 1 2-Di rret hyl - 5-ni'tro-4-phenyl et hynXl - 1Hi m dazol e
15 The title cQ d 242 4 (I\/HrH+) was prepared in accordance
with the geref =2t Y dazgle r om 1) 2- di met hyl - 4- i odo-
5-nitroim dazol e. Exarrpl e 31 1 3 D met hXl - 5- phenyl et h, ~~- 1H p~r azol e

The title compound, MS: m/e = 183.0 (M+H") was prepared in ‘accordance with the

general method of example 1b from 2-iodo-1-methyl-1H-imidazole.

Example 5

15 2-(5-Nitro-2-phenylethynyl-imidazol-1-yl)-ethanol

a) 2-(2-lodo-5-nitro-imidazol-1-yl)-ethanol

2-(2-Iodo-5-nitro-imidazol-1-yl)-ethanol was obtained in accordance with the method as
described in USP 3,341,548.

b) 2-(5-Nitro-2-phenylethynyl-imidazol-1-yl)-ethanol

20 The title compound, MS: m/e = 258.0.(M+H") was prepared in accordance with the

general method of example 1b from 2-(2-iodo-5-nitro-imidazol-1-yl)-ethanol.



a) 5-lodo-1, 3-dinethKl-1Hp, razole 20 The title conpound was obt ai ned
according to the nethod as described in Bacll.Acad. Sci . USSR

D v. Cherwa @6ib166Ef i gl . Trafisl.) 1983; 626-628 and in | zv. MKEHEPMNAIKI4SSSR
Ser. Khia. 1983; 688-690. b) 1, 3-Di nethvl-5-5-phen, |~thynyl-1H pyrazole The
title compound, M5: mle = 196.8 (M+Ht) wa%-prepared in accordance with the
25 general nethod of exanple Ib from 5-iodo-1, 3-di net hyl - 1H pyrazol e. WO
02/~G 3 -31 Exanple 32 4,5- DlsopropE&mpliﬁeth |-,~ 2-styryl-1Hi m dazol e
a) 4,5-Diisopropyl-1-nethXl -1H i m dazol e- 2- car bal dehyde PCT/ EPO1/ 1371~

4, 5- Dii sop;r_ppyﬂﬂékhmhy{ imfdabdlk dazol e- 2- car bal dehyde was obt ai ned
anal ogously to the 5 nethod as described in Inorg. Chim Acta 1999, 296(1),

- 208- 221. tz)%) 5 D i.sourop~-1-methyl-2-stlrryl-1Hi m dazole 194 ng (0.5
mol ) ben ér—ﬁﬁ%@ﬁ?—%sphoni unchl oride and 97 ng (0.5 mmuol)

4, 5di i sopropyl -1-net hyl - 1H i m dazol e- 2- car bal dehyde were added to 1.3 nil of
-a 0.5 M sdl-iddodmidzzolva@hipremarddittdccokden e withuthe method hadaoriladd i Cy#zhf or 3
days, t cool e nperature. After addition of 0.2ml formc
acid, R ?"’Fﬁ”“ndﬁsgbé%&g?gg}’éée, 44% N&: me = 269.4 [MrHH]) was isol at ed
fromthe reaction mxture by HPLC chromat ography (YMC Conbi Prep C18 col urm
50x20mm sl :BhenvigtheivddH-iridagole CH3CN i n 0. 1% TFA(aq) over 6.0 min, ~, =

230 nm flowrate 40 m/mn). Exanple 33 15 2-[2-(4-Fl uoro- phenyII-V|n
rLi]-4,5- drhSQs &y otﬂ:rdTMS‘YA/EQ'i'GQW (thHf*)ew shﬁf Akl &h SQRORRMBGwithEhe M e =
286. 8 (MrH-") ihcﬁ{e ared fr;J_lCC a he general nethod of
exanpl e 32%3“13?3@)}11 ?1%?‘6’5‘8 ?rf’%p’r? ‘bhonl um chl ori de. Exanple 34
2-1[ 2-(4-Chl oro-phenyl)-vi nyII -4,5-dii sopropyl 1-net hyl - 1H i m dazol e 20

The title conmpound, Ms: me = 302.9 (MtH+), was prepared in accordance with
t he general nmethod of exanple 32b froExdmpkl7or obenzyl tri phenyl phosphoni um

chloride. Exanple 35 2-f 2-(4-Buto , -, -Xy
nhen, 15h_vh0s GLDéhﬁ)rg'Dhﬁx?ﬂEtﬂvX\hT 3 -l (vt S bl 19601 S kil aé%@em no4nd,
pared 1 1m accordance witn t ner al

met hod of exarrpl e 32b from (4 but oxyhenzyl ) tri phenyl phosphoni um br om de.
VO 02/ ~G1GEhe @itle compound, MS: m/e = 197.4 (M+H") was prepared in accordance with the

general method of example 1b from 1,3-dichloro-2-ethynyl-benzene and 2-bromo-3,5-
dimethyl-3H-imidazole-4-carboxylic acid ethyl ester.

Example 8

15  5-Methyl-1-phenyl-2-phenylethynyl-1H-imidazole-4-carboxylic acid ethyl ester

a) 5-Methyl-2-0x0-1-phenyl-2,3-dihydro-1H-imidazole-4-carboxylic acid ethyl ester

The title compound was obtained by the method as described in USP 3,303,199.

b) 5-Methyl-1-phenyl-2-phenylethynyl-1H-imidazole-4-carboxylic acid ethyl ester

A mixture of 492 mg (2 mmol) 5-methyl-2-oxo-1-phenyl-2,3-dihydro-1H-imidazole-4-

20 carboxylic acid ethyl ester, 846 mg (3 mmol) trifluoromethanesulfonic anhydride, 303 mg
(3 mmol) triethylamine and 10 ml dichloromethane was stirred for 1h at room
temperature. The volatile components were evaporated under reduced pressure and the
obtained residue was filtered over silica gel (ethyl acetate / hexane = 1:4 as eluent). After
evaporation of the solvent under reduced pressure, a yellow oil (463 mg) was obtained. 378

25 mg of this oil, 122 mg (1.2 mmol) Phenylacetylene, 70 mg (0.1 mmol) bis-
(triphenylphosphine)-palladium-II-chloride, 303mg (3 mmol) triethylamine, and 10 mg
(0.05 mmol) of cuprous iodide were dissolved in 5 ml DMF and stirred for 1.5 h at 100 °C.
The reaction mixture was cooled to room temperature, diluted with 30 ml ether, washed



Exanpl e 36 PCT/EPO1/1371-t 4, 5-Diisopropyl -
2- (4-nmet hoxy% 2, 3, 6-tri nmet hyI phenyl ) - vi nyl I -I-rret hyl - 1H 1 m dazol e a)
2, 3, 6- Tr weee2mpli66d- net hoxybenz~I t ri phenyl - phosphoni urn chl BET/E&01/13714
2, 3, 6-Trinet hyl - 4- net hoxybenzyl t ri phenyl - phosphoni um chl ori de was obt ai ned
in 5 accordance with the nethod as descr?géd in Liebigs Ann. Chem 1984
10, 1740-5. i sopr t hox~, ~ trimethyl - phe
-vinyll-1- WEP‘WFCT@H r‘ﬁ“dl‘éi'B r‘?ﬂé"’?l‘lﬁg O¢ Ation Réheﬁ? ent gaygRIoil %P
vas pr epar ﬁchhﬂh@ﬁﬂ@écﬁﬁﬁ@lﬂud/\mh xﬁg;mg@)neasabomea b dolanreaophgdaihy f(mﬁca
2,3,6-trine hl%’th ! %fh/c% benzyl_;h henwn 10 phosphoni um chl ori de Exampl e
3745D||§ ‘f)laFFa CXARE en, |~ rll-1-meth, ~| Hinidazol e The
-title conpound, MS: rﬂe = 298.9 (M+H~), was prepared in accordance with the
gener al nE{}HlWBf(@QMEeCB% 25 8a): (&(pmnhexyb‘b(ﬁj!lt)ﬂm PHeh RI4h@Eh sdnd.4dn

. EJE10r5n glel sogﬂfﬁpl 87 é,(?wlb 4% (EE{?%%Q%FZ%S(&%O%% g?%-z!@l uorgﬂgénzyl

t h h h b -3-1| t I h
or o 66 v COBDAR 1 Bk Chg 6t Mo 1S et s 60 P FhIO B, 3685 455

20 b) 2-L- (#7%9)1198.93,32b1400129- 980 €30.00, 130.15, 131.90, 132.08, 135,42, 137.91, 163.75.
ly )-vine]-4,5-dii sopropyl -1-nmethyl -1H i m dazol e The title conpound, MsS:

me = 320.8 (M+H+), was prepared in accordance with the general nethod of
exanpl e 32b from 4-chl oro-3-fl uorobenzyl triphenyl phosphoni um brom de. WO
021 - 4f ~t f ~f ~ PCT/ EPOL/ 1371-4 - 33 Exan%% &58 I'L- (4- Et'hoxy~henyl ~- vi n, | ~
1-4,5-diisopropyl - 1 rret hyI 1H | mdazol e The t|tIe corrpound MS: me 312.9
( M+H+) | SpPepethvd Aglethydp boeylilacie $ste exanple 32b
from (4-et hoxybenzyl )tr| phenyl phosphonl um br oni de. Exarrpl e 40

4,5-Di i gop (2 ST

-phenyll)?o V:’Iﬁ;‘ﬁlﬂk %‘r_n?%ﬁﬂda ?%1? rgfe 2@361 enyI gb&%:rgparﬁ in ace accordance with the

- ~benz~~ph6§rpﬂ*i@imlﬁh9@|98ﬁ’iaﬂﬁ’lq' Fl? Bﬁg’n ethynyls3 ‘AHGLHPYIT!%SPFRS%WHQQ&T)‘/’P)Q“%OSphonl um
brom de vvaangahgll_ﬂqqna@@z@[edalJagbbg@ynmlcr@hﬁ@teas described in DE 43 07 049.
to b)

4,5-Diisopropyi-1-nmetl~l-2-1[2-(2,3,4-trinethox, phenyl)-vin,L~l]-1Him dazo
|l e The title conpound, Ms: me = 359. 4!\/&1:%‘1}) was prepared in accordance
with the general nethod of exanple 32 *3PB

triphenyl-(2, 3, 4 trimet hoxy- benzyl) phosphonl um br om de Exarrpl e 41 15

2- ~L2- ( 2, 42B3cAtcdylempive phénylayhynyl )- 2, ) 11 33 p

15 The title compound, MS: m/e = 326.8 (M+H"), was prepared in accordance with the
general method of example 1b from N-(3-ethynyl-phenyl)-acetamide and 2-bromo-3,5-
dimethyl-3H-imidazole-4-carboxylic acid ethyl ester.

Example 11

(2-13-(2.5-Dimethyl-pyrrol-1-y1)-phenylethynyl]-3,5-dimethyl-3H-imidazole-4-carbox ylic
20 acid ethyl ester

The title compound, MS: m/e = 362.8 (M+H"), was prepared in accordance with the
general method of example 1b from 2-bromo-3,5-dimethyl-3H-imidazole-4-carboxylic
acid ethyl ester and 1-(3-ethynyl-phenyl)-2,5-dimethyl-1H-pyrrole.



The title conmpound, Ms: me = 336.8 (MtH+), was prepared in accordance with
the general nethod of exanple 32b from
2, 4- di chWery @Gy | t i phenyl phosphoni um chl ori de. Exanpl e BOT/EP01/13714

4,5-Dii sopro~yl-1-met hyl -2-(2-p-tol,~l-vipyl)-1Him dazole 20 The title
conpound, M5: nfe = 282.9 (MrH+), was pr@fbared I n accordance with the
general nethod of exanple 32b from 4 1b_enzyl tri phenyl phosphoni um
brom de. Exanple 43 4-Brono- 1- et h, 1 1H i m dazol e a)

5- Br onp- 3- net hK- 3H- i ni dazol e- 4- car bal dehyde V\D 02/ ~1r1(G PCT/EPI I 1 / 1371. ~
- 34 5- Br on®{35¢®ifnthyl Apheriyitabnetyb-3 8- taidball deyl )-demeas]-Oh2 ai gxadiabole t he net hod
as described in Chem Pharm Bull. 1994, 42, 1784 1790. b) 4-Brono-1-neth;
—1T55t~r|~5I j rﬁ% . . T2630(|VHrH+) was
pxepared i le 21b from

5- brono- 3- et hyl - 3H-i m dazol e- 4- car bal dehyde. anple 44

- 1- Met hyl - 5A§@1}1it19nDfﬁﬁrm&%{-meiaml?%ecacwmmjd\(\b@ gobi4inedl) asd d+14i ng to

the net Bodcag, /a%&da%&e P743§em7 %fal%lmne@}xiﬁ 1(3331%? gtﬁr% %ﬁgﬁﬁm NAO

112/-4GC|>C§ Eplll@iﬂfﬂl Exa

conposi t i oV HPE-preR 068, 8&@9@@9 s addeds Hes reaghpmmabtate ‘FSAB{I‘P@ at16

lanlgr edi elnt h 4080 ﬂc}l\bﬁl@ﬂﬂﬁlted kag HgSﬁv&ﬁn\%éﬁ@a ég’() 11519 aI‘K‘fhsoﬁilon was stltrred at )
ol yvi nyl p e r box m st e

Tabl et et Ui i85 2k arapP e B PR Dot ANt i iy 0o ser e e Rk

produced i dichlocametahe Ghab0 mihAde cotbbimed/oygafadlagdrs Aetd washied githdiraret(7@00

Powder eg. hﬁ‘f HPRE (M%@OWH deevgﬁ(gljﬂte%lttg 1 tRéidte compound (0.78 g, 61%) as a white

solid, m.p. 95 °C and MS: m/e = 178.2 (M™).

b) 5-(2-Bromo-3,5-dimethyl-3H-imidazol-4-y1)-3-methyl-{1,2,4] oxadiazole

To a stirred solution of 5-(3,5-dimethyl-3H-imidazol-4-yl)-3-methyl-{1,2,4]oxadiazol (0.7
g, 3.93 mmol) in chloroform (7 ml) was added dropwise at RT a solution of bromine (0.94
15 g, 0.30 ml, 5.89 mmol) in chloroform (7 ml). The reaction mixture was stirred at RT for
26 h, evaporated, poured into sat. NaHCO; solution (40 ml) and extracted with
dichloromethane (2 x 30 ml). The combined organic layers were washed with brine (40
ml), dried (MgSO4) and evaporated to give the crude product as yellow oil (0.84 g).
Purification by column chromatography on silica gel (ethyl acetate/MeOH 98 : 2) gave the
20 title compound (0.52 g, 51%) as a white solid, m.p. 89 °C and MS: m/e = 256, 258 (M™).

¢) 5-(3,5-Dimethyi-2-phenylethynyl-3H-imidazol-4-y1)-3-methyl-[1,2.4]oxadiazole

To a stirred solution of 5-(2-bromo-3,5-dimethyl-3H-imidazol-4-yl)-3-methyl-
[1,2,4)oxadiazole (0.52 g, 2.02 mmol) in THF (10 ml) was added at RT bis(triphenyl-
phosphin)palladium(II)chloride (71 mg, 0.1 mmol), phenylacetylene (0.31 g, 3.03 mmol),

25 triphenylphosphine (27 mg, 0.1 mmol) and triethylamine (0.61 g, 6.07 mmol). Through
the reaction mixture was bubbled argon for 10 min and stirring was continued at 55 °C for
16h. The reaction mixture was poured into water (50 ml) and extracted with ethyl acetate
(2 x 50 ml). The combined organic layers were washed with brine (40 ml), dried (MgSO,)
and evaporated to give the crude product as yellow oil (0.81 g). Purification by column

30 chromatography on silica gel (ethyl acetate/toluene 5 : 1) gave the title compound (0.31 g,
55%) as a light yellow solid, m.p. 137 °C and MS: m/e = 278.1 (M™).



20 Pol yvinyl pyrrolidone 12 Na carboxynet hyl starch 20 Magnesi um stearate 4
Tabl et wei ght 400 WO (12/~(i1di PCT/EP(1111371-4 -36 Exanple C Capsul es
of the fWa @k conposition are produced: m-, ~/ Capsul e ARETERTIFgedi ent
50 5 Crystalline.lactose 60 Mcrocrystalline cellulose 34 Talc 5 Magnesium
stearate 1 Capsule fill weight , 150 10 The active ingredient having a
suitable particle size, the crystall i]#g I chose and the mcrocrystalline
cel lul ose are honpogeneously m xed wit not her, sieved and thereafter
tal c and nmagnesi um stearate are adm xed The fi naI m xture is fil I ed into

hard gel at3-Gacloprpiyl-64 3§k dig anivhet L 3H-iviid , yadiavelens 1.
The use of a corrpound of the general formula R R R3 ~ ~ AB Ra R5 wher ei n
- PCT/ EPO11137 304 3,5 el aNdBo A Aol rlepeadent |y from each
ot her, hydr ogen, ovver 3 y al ogeri Iower arkoxy, -(CHz)"-NRR,

(CHZ)" ) - | ower I, a, I or r whi ch | nsubsti t uted or
- subst it ut Eﬁ%&wmu%é‘k Vishalids yp ekt nrée=R2 Dl AE gy @rﬁpwﬁ
i ndepengentrbij 3‘5-affnaayzlh3Ht1hﬁﬂazohydrc%©'fsrlwacidmﬁamm fdé&yrcyﬂépfbiﬁhém fies
-CH=CH or -C-- ] eﬁ Rs R N Rm 2 B2) ~; B3) Ra
R o Rz, R ?rIRP)gz)ldmeNl ?cclgr an egstl)h e general procsdure of example 122.

b) 5-(2-Bromo-3,5-dimethyl-3H-imidazol-4-yl)-3-cyclopropyl-[1,2,4]oxadiazole

The title compound, white solid, m.p. 81 °C and MS: m/e = 282, 284 (M™), was prepared
by bromination of 3-cyclopropyl-5-(3,5-dimethyl-3H-imidazol-4-yl)-[1,2,4]oxadiazole in
10 accordance with the general method of example 12b.

The title compound, white solid, m.p. 120 °C and MS: m/e = 305.2 (M+H"), was prepared
from 5-(2-bromo-3,5-dimethyl-3H-imidazol-4-y1)-3-cyclopropyl-{1,2,4] oxadiazole and
phenylacetylene in accordance with the general procedure of example 12c.

15 Example 14

2-(4-Chloro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester

The title compound, MS: m/e = 303.0 (M+H™) was prepared in accordance with the
general method of example 1b from 2-bromo-3,5-dimethyl-3H-imidazole-4-carboxylic
acid ethyl ester and 1-chloro-4-ethynylbenzene.

20 Example 15

2-(4-Fluoro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxvlic acid ethyl ester

The title compound, MS: m/e = 286.8 (M+H") was prepared in accordance with the
general method of example 1b from 2-bromo-3,5-dimethyl-3H-imidazole-4-carboxylic
acid ethyl ester and 1-ethynyl-4-fluorobenzene.



Xyl "R2 Rwherein 1A R~s R~s R2za NN or B6) ~  R2s Rzs R6 signifies

hydr ogen, lower alkyl, -(CH2)"-C(O OR or halogen; ~5 R signifies hydrogen,
| ower al Wyl 02/46(6G6HZ) " - C(O) OR' , hal ogen, nitro or heteroar yYPCTURPUH 3T
unsubstituted or substituted by |ower al kyl or cycloal kyl; WO 02/ ~G1CC~
PCT/ EPOL/ 1371~ -38R8 signifies hydr ogen:2 ower al kyl, -(CHZ)n-OH,

-(CHD) R-C(OOR' or aryl; RO signifies |lower_alkyl; R signifies hydrogen,

| ower al kyl or hal ogen; R11l signifi et ‘bb(én or alkyl; 5 Rl12 signifies
-(CHZ)Nn-N(R) -C(O) -l ower al kyl; R13 signifies hydrogen or |ower alkyl; R14
Ris~ Ri's angi envlS4@&%%\11—'3mmmm-hfﬁam&a&hb@@Heéc1dQMH | ower

| kyl - hal k 8, R19
: ?nd)e/penden %tlﬁlff %’rﬁ?g%'fﬂfp&'ll%é’?vﬁ ‘h%}d:’ %@\%ﬁHﬁ? Mreﬁfl‘%@ i a‘ic8rsda8@ﬁ-&§{h Hheal ogen or
| oner al kogmﬁrmm@d gihixhinpe Thyfilom@ebroaro-B Svdimeth 3 -irRRidzole-g ndathaxylic

hydr oge .. Qr carrying one or nore substituents
- sel ecte l?i'grs%%?);mgr4 Jﬁg lblﬁh%3 signifies hydrogen, |ower alkyl,

| ower al kanoyl or nitro; 15 R24 RZS and R26 signify, independently from
each other, hydrogen or lower alkyl; nis 0, 1, 2, 3, 4, 5o0r 6; Xis
-CHZ-, -O or -S-; and Yis -CH= or - mPAﬁ@I t hei r pharmaceutlcally
acceptabl e salts for the manufacture of nedi canents for the 20 treatnent or

prevent i onp.9b-Aitdre FEheh@lefingh) -3 dinéh-IH SR desk-4-darbdhgicusi «Hyl astgonpound
according to claim1 having the formula R2 R R3

The title compound, MS: m/e = 287.4 (M+H") was prepared in accordance with the
general method of example 1b from 2-bromo-3,5-dimethyl-3H-imidazole-4-carboxylic

10 acid ethyl ester and 1-ethynyl-2-fluorobenzene.
Example 18

2-(2-Fluoro-phenylethynyl)-1-methyl-1H-imidazole

The title compound, MS: m/e = 201.2 (M+H") was prepared in accordance with the
general method of example 1b from 2-iodo-1-methyl-1H-imidazole and 1-ethynyl-2-
15 fluorobenzene.

Example 19

henvlethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester

The title compound, MS: m/e = 284.4 (M+H") was prepared in accordance with the
general method of example 1b from 2-bromo-3,5-dimethyl-3H-imidazole-4-carboxylic
20  acid ethyl ester and 4-ethynylaniline.

Example 20

2-(2-Chloro-phenylethynyl)-1-methyl-1H-imidazole

The title compound, MS: m/e = 217.6 (M+H") was obtained in accordance with the
general method of example 1b from 2-iodo-1-methyl-1H-imidazole and 1-chloro-2-
25 ethynylbenzene.



Ra R5 I-A WO 02/ ~G1GG -39 wherein R to R5 and B have the significances
as defined in claim . PCT/EP111/1371~ 3. The use of a conpound according to
claim 2, waherssiss B signifies B 1 as defined in claiml. 4PCTRBIWBSEHof a
conpound according to claim 3, which conpound is selected from5 the group
consi sting of 3,5-dinethyl-2-phenyl et hy' - 3H i m dazol e-4-carboxylic acid
et hyl ester, 5-nethyl-2- phenylethyny dazol e- 4-carboxylic acid ethyl
ester, 2-(3-nethoxy-phenyl ethynyl) -3, a‘BPir‘Fg hyI -3H i m dazol e- 4- carboxylic
acid ethyl ester, 1-nethyl-2-phenylethynyl-1Him dazole, 10

2-(5-vitr Q4Z-Dh:blwba-h@ﬁahmﬁ anwhzdl-lyVl)-aettivaral ethyl ester
2- phenyl et hynyl - 1H-i m dazol e,

. 2-(2,6-di t e i.m lic acid
et hyl est Cefﬂ;}lqutp &?‘W ? Xl/ gmp%asﬁ#éﬂa% gazo mgg%éboxyl iC

aci d et hy|geesuabmet}8>d50fmmpwb f/ 915-®phlpmlaaé@p@ hylaaia%tfw ic

-aci d et dyl, QskRfnylbkAzene.

2-(3-acety am no pheny et hynyl) -3, 5-di met hyl - 3H i mi dazol e-4-carboxylic acid

et hyl ester 2- [3-(2,5-dimethyl - pyrrol 1-yl)-phenyl et hynyl ]

-3, 5-di nmet hyI 3H i m dazol e- 4-car boxy gq7dz4et hyl ester,

5- (3, 5-di net hyl - 2- phenyl et hynyl - 3H—| yl)-3-methyl- [ 1,2, 4]

oxadi azol e,

3_cycl opr opethyl{3phe H1 R ¢ et hynyl - 3Hi m dazol -4-yl)- [ 1,2, 4]

oxadi azol e, 20

2 (4~ ch or P PRADY RN Ms: o/ =T v phiafarl ScdkabteRA b Geddin
2-{ 4- f | uor meptodroflesathpleyib)fran 5-igdordtmethyBiHrimidagel. e- 4- car boxyl i ¢ aci d

et hyl ester, 2-biphenyl-4-ylethynyl-3,5-di methyl -3Him dazol e-4-carboxylic
acid etpyl ester Example 23

2- (2-fluoro- phenyl et hynyl) - 3, 5-di met hyl - 3Hi m dazol e- 4-carboxylic acid

et hyl ester, -( 2-fl uor o- i, dazol e, 25

2- (4- am nolpls oL ENVECLAN D ’ 3 42T boxylic acid ethyl
ester, 2-(2-chloro- phenyl et hynyl ) - 1 rret hyI - 1H-| m dazol e or

(4, 5- di chi 9y N-=[2- (2hiedy! e irfevhorly - litvirdter-6 -yl ethly)] -mettriide aci d et hyl ester. 5.
The use of corrpounds according to claim2, wherein B signifies B2 as

defined i nTﬁi?‘hg‘ c%mpggnés js O-Et‘cﬁn%&fﬁorng T%_S (%HB‘%! ﬂl%?@cv_rﬂgthz E&%’iﬂé whi ch

conpound i S se of conpounds
accor di ng acordiag e p_he mﬁbpéahdecrsbqginnfh el@d Gainpse Radiggharin. 9% AV-077€84The

use of a corrpound accordi ng to claim?7, which conpound is 35

N-[ 2- (51'5m:3551 etﬁ -—'Igpirrd%i- Ly y-ehil L dceagdam de.
02/.161(i ( e use of a compound according to claim
2, wherein gnifies

TEe title compounEAMg mie = ;%eéj (M+H+) was prepared in accordance with the
general method of example 1b from N-[2-(2-iodo-5-methoxy-1H-indol-3-yl)-ethyl] -

acetamide.

Example 24

20  3-Phenylethynyl-4H-5-thia-2,6,9b-triaza-cyclopenta[a]naphthalene

a) 3-lodo-4H-5-thia-2,6,9b-triaza-cyclopenta[a|naphthalene

In analogy to the method as described in EP 0 059 390 the title compound was obtained.

b) 3-Phenylethynyl-4H-5-thia-2,6,9b-triaza-cyclopenta[a]naphthalene

The title compound, MS: m/e = 290.3 (M+H") was prepared in accordance with the
25 general method of example 1b from 3-iodo-4H-5-thia-2,6,9b-triaza-
cyclopenta[a]naphthalene.



claim11. 10. The use of a conpound according to claim9, which conpound is
sel ected fromthe group consisting of 5

3- phenyl sthgsiesdH- 5-t hi a- 2, 6, 9b-tri aza- cycl opent a[ a] naphPOHERHE 3G

3- phenyl et hynyl - 4H 5- oxa- 2, 9b- di aza- cycl aﬁent a [ a] naphthal ene. 11. The
use of a conpound according to claim2, witerein B signifies B5 as defined
inclaiml. 12. The use of a corrpoundrE%ccoi 'g1g to claim 11, which conpound
is selected fxomto the group consisti :
1-chl oro-3- (2-net hyl - 5- ni tro 4- henyl et hynyI -im dazol
3- et hy| 5-3pRienylethynyhy dx @21 Apacha tlarentadi ldeblvitielene

4- phenyl et hynyl - 1H i m dazol e, 1- rret hyI 4- phenyl et hynyl - 1H i ni dazol e or 15

L, 2-di et ) sSenblurnsnplea i ptbpchtifh FudRfgl e 15 The use of
conpound according to claim ITTes B6 as defined in claim
1. 14. The use of a corrpound accordl ng to cI aim 13, which conpound is

-1, 3-di net h)él ?‘0 yI etg%g azolﬁa 5 The use of a conpound
accordi ng t0 éhalzﬁéy “rﬁﬁ?‘[é naphtipalengyvas obtgingd ipgan@egy taghgher ei n
R to R® annIetBocﬂlaa/daestrhlmedsE}g(mOﬂmihces as def| ned in claiml. 16. The use of
a conmpound according to claim15, wherein B si gni fies B1 as defined in

;:lsaisg] é&:t gﬁ,) Phehifit I—QE{-ﬁo%aQ% und acer (ejr'nra]l RIS h%al:arrlg 16, which conpound

4, 5-di i sopropyl - 1- met hyl - tyryl-1Hi m dazol e, WO Il2/~GL GG -41
PCT/ EP11/ 13 Petitle compound, MS m/e =273.2 (M+H"), 545.1 (2M+H"), was prepared in

1-yl)-propan-2-ol,

2-[2-(4-11 uaic i b

2-[2-(4-chl oro ﬂft%w{h)t}lélgﬁﬂér%l rﬂetﬁ"g:"fé’%ﬁ%y‘{’ h%n{r:%%@/q 4%& g§§ 4%25['
2-[2-{4- but589399‘%ﬁ§ﬁi)/’|a}’ g’fa}ﬁ?‘lﬁ] 4,5-diisopropyl - 1- net hyI 1H i mi dazol e,
4,5-diisopropyl-2- [2-(4- rrethoxy 2, 3,6-trinmethyl-phenyl)-vinyl]

-1-net h;,d 1H i m dazole, 5 Example 26

4, 5-di i sopropyl - 2- [2 (4- et hoxy- phenyl) vinyl]-1-met hyI 1H i m dazole, 2- |
2-( . I 5-dj pyl s 1-met hyl - 1H-i m dazol e,
2-[ L A azol e,

4,5

€,

or

1-Chloro-3-(4-iodo-2-methyl-5-nitro-imidazol-1-yl)-propan-2-ol was obtained by the
method as described in J. Med. Chem. 1974, 17(9), 1019-20.

15 b) 1-Chloro-3-(2-methyl-5-nitro-4-phenylethynyl-imidazol-1-v1)-propan-2-ol

The title compound, MS: m/e = 319.7, 321.9 (M+H") was prepared in accordance with the
general method of example 1b from 1-chloro-3-(4-iodo-2-methyl-5-nitro-imidazol- 1-yl)-
propan-2-ol.

Example 27

20 3-Methxl-5-phenylethynyl-3H-imidazole-4-carbalclehyde

a) 5-Bromo-3-methyl-3H-imidazole-4-carbaldehyde

5-Bromo-3-methyl-3H-imidazole-4-carbaldehyde was obtained in accordance with the
method as described in Chem. Pharm. Bull. 1994, 42, 1784-1790.

b) 3-Meth}{l-S-Qhenylethynyl-3H—imidazole-4—carbaldehyde

25  The title compound, MS: m/e = 210.6 (M+H") was prepared in accordance with the
general method of example 1b from 5-bromo-3-methyl-3H-imidazole-4-carbaldehyde.



10 4, 5-diisopropyl -1-nethyl-2-{2-p-tolyl-vinyl)-1Him dazol e. 18. The use
of a conpound according to claim15, wherein B signifies B2 as defined in
clai m 1. wiBn2/4bh@ use of a conpound according to clai m 18, PGNEEBH/8dHpound i s
selected fromthe group consisting of 15

4- br onmo- 1- net hyl - 5-styryl - 1Hi rni dazol e= 3 - 1- net hyl - 5- st yryl - 1Hi ni dazol e.
20. The use of a conpound according to claim15, wherein B signifies B3 as
defined in claiml1. 21. The use of aFé‘éWd%‘h?ﬁj according to claiml15,
wherein B signifies B4 as defined 20 in claim1. 22. The use of a conpound
accor di ng 4-Phehdéthivdd, 1 HMaidirsleB signifies B5 as defined in claim1. 23.
The use of a conpound according to claim 15, wherein B signifies B6 as

-defined i lai,m 1. 25 24 . Conpounds formula Rv.R3~ |-A wherein WO
0% -Crce - 15 i ndid s W R LR P R e sschidand W BB endent | v
from each genked metlyatt afgpeampledibefroraldkydomoifn@idzple andledgmplbehzaner al | coxy,
--(CHY)"-NRR , -(CHz,)n-N(R-C(O-lower allcyl, aryl or heteroaryl which is
unsubstituted or substituted by one or nore | ower alkyl residues; 5 R R
and R'" signify, independently from qu,gnﬁ;lggg, hydrogen or |ower alkyl; B
signifies , 3 Rva NRS RNRRNR-s \ Bl))~; B2) ~; B3) ~-NR~-\ ~ ~ ~s ~R

R~ R~z R2' N~ eNB4~NR~9;BS~N~220rBG,\R
1-MetE 1-4-phen )leth n l~1H-imidazgle )

The title compound, MS: m/e = 183.2 (M+H") was prepared in accordance with the
general method of example 1b from 4-iodo-1-methyl-1H-imidazole.

Example 30

10 1,2-Dimethyl-5-nitrd—4—phenzlethynyl- 1H-imidazole

a) 1,2-Dimethyl-4-iodo-5-nitroimidazole

1,2-Di.methyl-4-iodo-5-nitroimidazole was obtained according to the method as described
in Aust. J. Chem. 1987, 40(8), 1399-413

b) 1,2-Dimethyl-5-nitro-4-phenylethynyl-1H-imidazole

15 The title compound, MS: m/e = 242.4 (M+H") was prepared in accordance with the
general method of example 1b from 1,2-dimethyl-4-iodo-5-nitroimidazole.

Example 31

1,3-Dimethyl-5-phenylethynyl-1H-pyrazole

a) 5-Iodo-1,3-dimethyl-1H-pyrazole

20  The title compound was obtained according to the method as described in
Bull.Acad.Sci. USSR Div.Chem.Sci.(Engl.Transl.) 1983; 626-628 and in Izv.Akad Nauk
SSSR Ser.Khim. 1983; 688-690.

b) 1,3-Dimethyl-5-phenylethynyl-1H-pyrazole

The title compound, MS: m/e = 196.8 (M+H") was prepared in accordance with the
25 general method of example 1b from 5-iodo-1,3-dimethyl-1H-pyrazole.



23 XY RZ R wherein R6 signifies hydrogen, lower alkyl, -(CHZ)"-C{O OR or
hal ogen; 10 R signifies hydrogen, lower alltyl, -(CHz)n-C(O OR , hal ogen,
nitro or weetesoar yl which is unsubstituted or substitut edPGYVEPOMBT14al kyl or
cycl oal kyl; R8 signifies hydrogen, |lower alkyl, -(CH)n-OH, -(CHZ)n-C(O CR'
or aryl; R9 signifies lower alkyl; R sirghi-fies hydrogen, |ower alkyl or

hal ogen; 15 R L signifies hydrogen or alkyl; R '  signifies

-(CH2)"-N(R) -C(O -l ower al kyl; R13 sikrnipled2hydrogen or |ower allcyl; R14,
R15, R16 and RI' signify, independently from each other, hydrogen, |ower

al kyl , - ( Ci) pii k09N - AerlyR98ky 3l K0 Xihidazol WO 02/ 1 ~G G - 43 PCT/ EPUL/ 1371 ~
R18, R19 and RZ signify, 1ndependentlTy Txom each other, hydrogen, |ower

-al kyl, -( ) n- hal ogen_or | V\fe f ghi fi es hydrogen or | ower

al kyl ; R2z25Fgn+iS08 drmgthyl- 1 umdazole:2rcarbaldehyge. kyl carrying one or
nore substituents selected from hydroxy or hal ogen; R23 signifies hydrogen,
-l ower al kyl, |ower al kanoyl or nitro; R24, Rz5 and Rz6 signify,

i ndependent|syDiiscpropdchmethydn H-hyidande d-arbaldehvede whdottainad asal@goully t@ the3, 4,
5 or 6; IS S 1aes Qr ;- S-;~and,Y i1§qc lhaaNzn and their

phar mace%(t i“%:"éf‘? yasac}:e Cerf()%egtlﬂl émg%ilcfhsf';"' <}V|thl Hﬁ%%gbg 12’&8? :\%2111 of

1- et hyl - 2- phenyl et hynyl - 1H-i m dazol e,
1- et hyl - bs) T H$OPYOD I eme ZATSL 16
1- net hyl - 5- phenyl et hynyl - 1H-i m dazol e, and :
1-nethyl -4 ; 5 k30 i SHIROLHAD i Jelaim
26, wher of OBl (0% AL e I G plienur A ARG €02 o B

accordi ng S‘EJHIQPH]I' fzg‘i?@ﬁé%'%?rﬁidﬁml 1299?ka%1@§"|)’8% @F%lﬁddg@ ]Eﬁz'nﬂé’ afetMr oar y|
whi ch is urskiish iof Me@NDin 8O3, The neiduby whoskkerpdthoploCdor 8 Mayspelelf boled to
10 room temperature. After addition of 0.2ml formic acid, the title compound (59 mg, 44%,
MS: m/e = 269.4 [M+H"]) was isolated from the reaction mixture by HPLC
chromatography (YMC CombiPrep C18 column 50x20mm, solvent gradient 10-95%

CH3CN in 0.1% TFA(aq) over 6.0 min, A = 230 nm, flow rate 40 ml/min).

r
1H~midazole.24ca

Example 33

15  2-[2-(4-Fluoro-phenyl)-vinyl]-4,5-diisopropyl-1-methyl-1H-imidazole

The title compound, MS: m/e = 286.8 (M+H"), was prepared in accordance with the
general method of example 32b from 4-fluorobenzyl triphenylphosphonium chloride.

Example 34

20 The title compound, MS: m/e = 302.9 (M+H™), was prepared in accordance with the
general method of example 32b from 4-chlorobenzyl triphenylphosphonium chloride.

Example 35

2-[2-(4-Butoxy-phenyl)-vinyl]-4,5-diisopropyl-1-methyl-1H-imidazole

The title compound, MS: m/e = 340.9 (M+H"), was prepared in accordance with the
25 general method of example 32b from (4-butoxybenzyl)triphenylphosphonium bromide.



20 27. A conpound according to claim 27, which conpound is selected from
the group consisting of

3, 5- di mewwydz@1ghenyl et hynyl - 3Hi m dazol e- 4- car boxyl i ¢ acPdI/EPAy137HIst er ,
5-nethy|-2-pheny|ethyny|-3H—inidazole-4-ggrboxylic acid ethyl ester,

2- ( 3- net hoxy- phenyl et hynyl ) - 3, 5-di net hyl ®*3H-i m dazol e-4-carboxylic acid
ethyl ester, 25

2-(2, 6-di chi or o- phenyl et hynyl ) - 3, 5- di ¥R 2&H. i ni dazol e- 4- car boxyl i ¢ aci d
et hyl ester, 5-nethyl- 1 phenyl 2- phenylethynyl 1H i m dazol e- 4- carboxylic
aci d et hyl 4,6dDigso imgthoRy1h3 Gy plydnyBErinpl] -d 3 conidazels
acid ethyl ester,
-2-(3-acet yl pyi por, phen
et hyl ester’,

2-[3-(2, 5- dlnethyl pyrrol -1-yl)-phenyl et hynyl) -3, 5-di net hyl - 3H-i m dazol e- 4-
. car boxyl i c2:36-bidingt —r}yqne@g@cg}enzyltnphenyl-phosphomum chloride was obtained in

5- (3, 5- di NBtBydande WRBANE Blethodyds d3tdribed dazz@E%AAw Ch3mresday 16,[1740-5.
1, 2, 4] oxadi azol e, WO (12/~Q Cl -44 PCT/ EP01/ 1371~

gx%f;g&r ggﬂlé% gSODIODVll r}E[IZh(XL met}% er}ys g EI‘I? env v1nv? 1- meéﬁv% IH[ 1,2,4J
2- (4- chl or imidagsly | et hynyl ) - 3, 5-di et hyl - 3H- i m dazol e-4-carboxylic acid
et hyl ester,

2- (4-ffuor ny hyn cid
ethyl est e?hggaf) é 1>'{'ilalzi\)lyl efh m Q\Xg}ﬁyn%atq]ﬁgﬁ)za%fm A e- 't}ga?boxyl iC
acid ethyl gmdm;lethod of example 32b from 2,3,6-trimethyl- 4 methoxybenzyltrlpheny -

2-(2- ffﬁorph&%ﬁﬂxﬂE$@MBﬂhk 3, 5-di net hyl - 3Hi mi dazol e-4-carboxylic acid

et hyl estef, or

2- (4- am no- phenyl et hynyl ) - 3, 5- di net hyg 3H m dazol e- 4-carboxylic acid ethyl
ester. 28. A conpound according to cl & W 37 whi ch conmpound i s sel ected
fromthe group consisting of

2- (5- ni t r 043-Dligsprbpfl e (o4 4-ndtisazophehylyvinydl- bamshyl- (E-imidazole

2- phenyl et hynyl - 1H-1 m dazol e,

g Eg ];L:Jg: g‘hgﬁglﬁy?%%:ﬁx | ll'}lslmﬁt Eg ilg: II—fm) ﬁgﬂlrgpared in accordance with the
(4, 5-di chl gemrﬂ-rptthnslloéemmglt 32brfrdaz(d+mgth;ak})beac)éltrlphamlldlcsph@muesbr@rnldg9 A
conpound according to claim24, wherein signifies B2 as defined in claim

24. 15 30. A compound according to claim 24, wherein B signifies B3 as
defined;g n claim24. 31. A conpound agggﬁ Jledg to cl aim 30, which conpound

is N [ 2-( 5-nethoxy-2-phenylethynyl - i ndol - 3-yl) - ethyl] -acet am de.
32. A conpqund 0 24 . Zldefl ned in
claim 24. sel ected

fromthe group 20 consi stl ng of
3- phenyl et hyayChldid-3-fluvirebedzd t8phénylpioap beoingdea] napht hal ene or
3- phenyl et hynyl - 4H 5- oxa- 2, 9b- di aza- cycl opent a[ aJ napht hal ene. 34. A

conpound a(icemw'-g-ﬂ@or%%{z? @ﬁheﬂ\{flgﬁcﬁag%ﬁuﬁ iii@v?/aﬁg’otgiﬁeg @Edo? fokdiifel @i M

24. 35. A contgoun accor conmpoun S se ed from
the group 2Betbodss desimbedin EP 0692 485.
1-chl oro- 3- (2- net hyl - 5-ni tr o- 4- phenyl et hynyl -i m dazol - 1-yl ) - propan- 2- ol ,

3- met hyhg S-iphemy ety 3-Ribro AR ik B4 GalilReh@ehly deaethyl-1H-imidazole
4- phenyl et hynyl 1H 1 m dazol e or

1, 2-dinmeth itro-4- yl et hy dazol e.
according t tftg‘? r‘\%h&& Pﬁ %ﬁ&ém%‘? » B6° B §P%r§%| ngc olrcﬁa‘mg {{;RRL{QQ W O
112/-1G 1 Igeﬁer—aﬂﬁueﬂxbd (ﬁ@ﬂmphdﬁb(ﬁfonﬁ érchldra-3RluarobenzyRéiphenylphosphonium

bromide.




v NRB Ra R5 |I-B-1 wherein PCT/EPO/1371-4 R, R2, R3, R4 and R5 signify,

i ndependently from each ot her, hydrogen, |lower alkyl, 5 -(CH2)n-hal ogen,

| ower al WeoBy6166{ CHZ) ~-NRR' , -{CHZ)n-N(R)-C(O) -1 ower al kyPCT/EP8I[13%i

het eroaryl which is unsubstituted or substituted by one or nore | ower alkyl
residues; RR, R and R' signify, -i ndepend%tly from each other, hydrogen or
| oner al kyl; R6 signifies hydrogen, Eovver al kyl, -(CHZ)~-C(O OR or hal ogen;
1o R signifies hydrogen, |ower alkylt¥ ~-C(O)CR’ , hal ogen, nitro or
het eroaryl which is unsubstituted or substitut ed by lower al kyl or

cycl oal kyI2-[HMEm‘oxﬁhﬂ’anﬂ)e&mﬂk/-dJSOﬁBDprde¥méthkbiH-inﬁdﬁzlbl " - OH,
-(CH)~-C(OOR" or aryl;. and their pharmaceutically acceptable salts. 38.

- A conpoun | l.,.or 15
(G e G sl SISl 3 28IRAPHD. Bs%baidodE o QBB s

sel ect ed fgeomral ethyrdoofiexemplei 2bifrogn 64-ethoxybenzyl)triphenylphosphonium bromide.

+4,5-di i sopropyl -1-net hyl -2-styryl -1H i m dazol e, 2-

[ 2- (4-fluoro-phenyl)-vinyl] -4,5-diisopropyl-1-nmethyl-1Him dazole, 20

2-[ 2- (4schl oro- phenyl ) -vinyl ] -4, 5-di i%ﬁ{lﬂpxé 1-net hyl - 1Hi m dazol e, 2-

[ 2- (4- but oxy- phenyl )-~rinyl] -4,5-diisopropyl-1-nethyl-1Hi m dazol e,

it dazol o A8 Hhisod S S Lb et byl phenvh) syl oyl 15 4- et hy - 1

5-dii sopropyl - 2-[ 2- (4- met hoxy- phenyl ) -vinyl]-1-net hyl - 1Hi m dazol e, 2-
2- (4- chl oa)dErpHenylof23 phamethoxvitieykyl)-phosphonium bromide '
4, 5-di i sopropyl - 1-met hyl - 1Hi m dazol e, z5
[ 2-

4- et I
, dl{l sgp’?rolé %?%14%1“ %K{”g' ?éé{%%g ht%gﬁj r?éf%oxy P eny %\%lhéﬁ%%éﬁ-ggﬁodazol e
A WO 02/ ﬁielmetho@@rdﬁmhdmnE% 26049.
2-[2-(2, 4-dichloro-phenyl }-vinyl]-4,5-diisopropyl -1-methyl - 14 i m dazol e or

4, 5- di | 506 PRYIDit BRI - Rethdt- P15 2b.¥la- irothe 1)J&aAN A H ﬁﬁrdam@pounds of
formul a R11 erel n , ) an signity, 1ndependently

from each her., dr og CH2) n hal | .ower oxy,

| Oy o R G eqipo e Ry iy s s oz l%ﬁef%fﬂwwa}vﬁﬁch s
unsubst i t ugatrdmahbd bf émh?ﬁie Inp foca triphenyi-€2,B aveimehdoyl-beragl) phesihohdurk and
R signi fyP inigependently om each other, hydr ogen or |ower alkyl; RO

signifies Cal kyl; R signifies halogen; and R~ 1 signifies hydrogen or
al kyl ;

[
4,
[

2-
4

Example 41

15 2-[2-(2,4-Dichloro-phenyl)-vinyl]-4,5-diisopropyl-1-methyl-1H-imidazole .

The title compound, MS: m/e = 336.8 (M+H™), was prepared in accordance with the
general method of example 32b from 2,4-dichlorobenzyltriphenylphosphonium chloride.

Example 42

1-1-methyl-2-(2-p-tolyl-vinvl)-1H-imidazole

20 The title compound, MS: m/e = 282.9 (M+H"), was prepared in accordance with the
general method of example 32b from 4-methylbenzyltriphenylphosphonium bromide.

Example 43

4-Bromo-1-methyl-5-styryl-1H-imidazole

a) 5-Bromo-3-methyl-3H-imidazole-4-carbaldehyde




and their pharmaceutically acceptable salts. 15 41. A conpound according to
cl aim40, which conpound is 4-brono-1-nethyl-5-styryl-1Him dazole. 42. A
process Waroxd4seeomanuf act ure of conpounds of fornulas |-A BAHEPMB3AL defi ned
in clains 24-41 as well as their phar macejg;i cally acceptable salts, which
process conprises a) reacting a conmpound “0f" t he for rruI aR~R R3-~~ ~~A-H

Ra 20 12/ - w t.h a for 7 B- [} _wherein X
SI gnifies ﬁa‘?{\o é‘i‘ﬁ% etgy uBtidarel eﬁ‘gngrgu{&f’%lwas at‘?)e Wﬁ\?’éett‘?l as
si gni f i candescribsd il @heredPhanmc Ball. 1994, 42CI188AIP01371-1 5 to obtai n a conpound
of formula I-Ain the case if A signifies -C=C and B has the significances
as defined i ; ; npound of formula I-B in the case
-if A signi Pgsﬁlj-o ld%Z&.9~ | R~ Ra Rs Rl~ or B2) R o
wherein 1o R6 sjgnifies h en Iower al kyl, -(CHZ)n- C(OO?or hal ogen;
R signifi é“éieﬁgthrc@gmunﬁogéé Mol ) rive ropsred imagcetriance withthe or
-het eroary!| gahérahmeghodbFeRahple Q‘ll@ﬁoﬁf S%bﬁ}ﬁblihﬂéﬁﬁl By- irﬁi&@iol@-hl@ékbaqueh de.
cycl oal kyl ;" R$ signifies hydrogen, |ower alkyl, -(CHz)"-OH, -(CH)n- C(O)CR'
or aryl; R9 signifies lower allryl; 15 R signifies hal ogen; and R |
signifies hydrogen or al kyl; and i f des |re§ converting conpounds of
formulas I-A or 1-B into pharnaceutic ptable salts; or 20 b)
reacting a conpound of the formula vvherel n X signifies hal ogen, |V PPh3X~

1-Methyl-5-styryl-1H-imidazole

The title compound was obtained according to the method as described in Chem. Pharm.
Bull. 1987; 35, 823-828.



with a conpound of the fornula WO 021: ~A Cr(v -48 HB~ V\\Oto obtain
a conpound of fornula |I-B PCT/EP(11/1371-L wherein Rl to R5 have the

signi fica@exdeas clainmed in claiml and Bis s Rs R N R BR§TEPOLI3IIr B2)

R Re Ro 5 wherein R6 signifies hydrogen, |ower alkyl, -(CHZ)~-C(O OR or
hal ogen; R signifies hydrogen, lower aFRyr, -{CHZ)n-C(O OR , hal ogen,
nitro or heteroaryl which is unsubstituted or substituted by |lower allryl
or cycloalkyl; 1o R$ signifies hydrogE&m_PJ@&r al kyl, -(CHz)"-CH,
-(CHZ)n-C(O)OR" or aryl; RO signifies lower allryl; R signifies hal ogen;
and R signifi gablepdragellewing!ckiposi®bt atd prdaaiddad a cbhvéRional thamgera
conpound of fornmula I-B into a pharnmaceutically acceptable salt. 43. A

- conpound according to any one of clains 24 to 41, when nanufactured by a
process in accordance with claim42. 44. A nedi canent contai ning one or
more conpounds as clainmed in any one of the clainms 24 tomp(Tade

-phar maceut i : tabl e excipients for the treatnent or vention 20
of nd u%S ﬁ%@t&p%ﬁgfe‘&%@& ated disorders. 45. A conpound in accgl: ance with
clai ms 24 Powdareddagiesd as its pharmaceutically acceptable sal® for use in
the treat mgt;iddorRs@YeNt i on of di seases. WO 02/ ~G | C PCT/ ERB1/ 1371~ -49
46. The use of  a conpaound in accordance with clainms 24 to 41 as well as its
phar maceut Pegfmrylpgé EP%I e salt for the manufacture of nedicafents for the
t r eat nent Qﬁ(ﬁﬂﬁmyﬂkﬂ@%ugalﬁfluR5 receptor nedi ated di sorders.1047. The

i nvention her.ei nbefore descri bed. ***
. AY. AF. RHeMagEEAIN SRETAta L At AH. AY. AH. A& A&2. Al , . Al . AH&. AH&. A%&% A9&. ALY. A
H&. A. Al & Af8blet weight 250

Example B

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

15

mg/Tablet

Active ingredient 200
Powdered. lactose 100
White corn starch 64

20  Polyvinylpyrrolidone 12
Na carboxymethylstarch 20

Magnesium stearate
Tablet weight 400
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R*,R¥,R"®and R signify, independently from each other, hydrogen, lower alkyl,

-(CH;)p-halogen or lower alkoxy;

R'® R and R® signify, independently from each other, hydrogen, lower alkyl,
10 ~(CH,)4-halogen or lower alkoxy;
R* signifies hydrogen or lower alkyl;

R* signifies hydrogen, lower alkyl or lower alkyl carrying one or more substituents
selected from hydroxy or halogen;

R® signifies hydrogen, lower alkyl, lower alkanoyl or nitro;

15 R* R®and R* signify, independently from each other, hydrogen or lower alkyl;

n 1s0,1,2,3,4,5 or 6;
X is -CH;-, -O- or -S-; and
Y is —-CH= or —-N=;

and their pharmaceutically acceptable salts for the manufacture of medicaments for the

20 treatment or prevention of mGluR5 receptor mediated disorders.

2. The use of a compound according to claim 1 having the formula
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3,5-dimethyl-2-phenylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,
5-methyl-2-phenylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(3-methoxy-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
1-methyl-2-phenylethynyl-1H-imidazole,

10  2-(5-nitro-2-phenylethynyl-imidazol-1-yl)-ethanol,
2-phenylethynyl-1H-imidazole,
2-(2,6-dichloro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
5-methyl-1-phenyl-2-phenylethynyl- 1H-imidazole-4-carboxylic acid ethyl ester,
3,5-dimethyl-2-m-tolylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,

15 2-(3-acetylamino-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-[3-(2,5-dimethyl-pyrrol-1-yl)-phenylethynyl]-3,5-dimethyl-3H-imidazole-4-carboxylic
acid ethyl ester, '
5-(3,5-dimethyl-2-phenylethynyl-3H-imidazol-4-yl)-3-methyl-[1,2,4] oxadiazole,
3-cyclopropyl-5-(3,5-dimethyl-2-phenylethynyl-3H-imidazol-4-yl1)-[1,2,4] oxadiazole,

20 2-(4-chloro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(4-fluoro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-biphenyl-4-ylethynyl-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(2-fluoro-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(2-fluoro-phenylethynyl)-1-methyl-1H-imidazole,

25  2-(4-amino-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(2-chloro-phenylethynyl)-1-methyl-1H-imidazole or
(4,5-dichloro-2-phenylethynyl-imidazol-1-yl)-acetic acid ethyl ester.

5. The use of compounds according to claim 2, wherein B signifies B2 as defined in
claim 1.

30 6. The use of a compound according to claim 5, which compound is
1-methyl-5-phenylethynyl-1H-imidazole.

7. The use of compounds according to claim 2, wherein B signifies B3 as defined in
claim 1.

8. The use of a compound according to claim 7, which compound is
35 N-[2-(5-methoxy-2-phenylethynyl-1H-indol-3-yl)-ethyl]-acetamide.
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1-chloro-3-(2-methyl-5-nitro-4-phenylethynyl-imidazol-1-yl)-propan-2-ol,
3-methyl-5-phenylethynyl-3H-imidazole-4-carbaldehyde,
4-phenylethynyl-1H-imidazole,
1-methyl-4-phenylethynyl-1H-imidazole or
15 1,2-dimethyl-5-nitro-4-phenylethynyl-1H-imidazole.

13. The use of a compound according to claim 2, wherein B signifies B6 as defined in
claim 1.

14. The use of a compound according to claim 13, which compound is
1,3-dimethyl-5-phenylethynyl-1H-pyrazole.

20 15. The use of a compound according to claim 1 having the formula
R R'
R> ZF
R* R
I-B

wherein R' to R’ and B have the significances as defined in claim 1.

16. The use of a compound according to claim 15, wherein B signifies B1 as defined
in claim 1.

25 17. The use of a compound according to claim 16, which compound is selected from
the group consisting of
4,5-diisopropyl-1-methyl-2-styryl-1H-imidazole,
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10pjjij ' k$k kuk{8-B use of a compound according to claim 15, wherein B signifies B2 as defined
in claim 1.

19. The use of a compound according to claim 18, which compound is selected from
the group consisting of
15  4-bromo-1-methyl-5-styryl-1H-imidazole or
1-methyl-5-styryl-1H-imidazole.

20. The use of a compound according to claim 15, wherein B signifies B3 as defined

in claim 1,

21. The use of a compound according to claim 15, wherein B signifies B4 as defined
20 inclaim 1.

22. The use of a compound according to claim 15, wherein B signifies B5 as defined

in claim 1.

23. The use of a compound according to claim 15, wherein B signifies B6 as defined
in claim 1.

25 24. Compounds of formula

wherein
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R* R¥and R* signify, independently from each other, hydrogen or lower alkyl;

n is0,1,2,3,4,50r6;
X is -CH,-, -O- or -S-; and
10 Y is -CH= or —N=;

and their pharmaceutically acceptable salts;

with the exception of
1-methyl-2-phenylethynyl-1H-imidazole,
1-methyl-2-(4-methoxy-phenylethynyl)-1H-imidazole,
15 1-methyl-5-phenylethynyl-1H-imidazole, and
1-methyl-4-phenylethynyl-1H-imidazole.

25. A compound according to claim 24, wherein B signifies B1 as defined in claim 24.

26. A compound according to claim 25, wherein R’ signifies -(CH,),-C(O)OR’ or
heteroaryl which is unsubstituted or substituted by lower alkyl or cycloalkyl.

20 27. A compound according to claim 27, which compound is selected from the group
consisting of
3,5-dimethyl-2-phenylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,
5-methyl-2-phenylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(3-methoxy-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
25 2-(2,6-dichloro—phenylethynyl)-3,5-dimethyl—3H-imidazole-4-cafboxylic acid ethyl ester,
5-methyl-1-phenyl-2-phenylethynyl-1H-imidazole-4-carboxylic acid ethyl ester,
3,5-dimethyl-2-m-tolylethynyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-(3-acetylamino-phenylethynyl)-3,5-dimethyl-3H-imidazole-4-carboxylic acid ethyl ester,
2-[3-(2,5-dimethyl-pyrrol-1-yl)-phenylethynyl]-3,5-dimethyl-3H-imidazole-4-carboxylic
30 acid ethyl ester,
5-(3,5-dimethyl-2-phenylethynyl-3H-imidazol-4-yl)-3-methyl-[1,2,4] oxadiazole,
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34. A compound according to claim 24, wherein B signifies B5 as defined in claim 24.

35. A compound according to claim 34, which compound is selected from the group
25 consisting of
1-chloro-3-(2-methyl-5-nitro-4-phenylethynyl-imidazol- 1-yl)-propan-2-ol,
3-methyl-5-phenylethynyl-3H-imidazole-4-carbaldehyde,
4-phenylethynyl-1H-imidazole or
1,2-dimethyl-5-nitro-4-phenylethynyl-1H-imidazole.

30 36. A compound according to claim 24, wherein B signifies B6 as defined in claim 24.
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OL" 109%8& ()r, PRI ( )sign%ﬁkgg/ﬁségd(ﬁﬂy from each other, hydrogen or lower alkyl;

R® signifies hydrogen, lower alkyl, -(CH,),-C(O)OR or halogen;

10 R’ signifies hydrogen, lower alkyl, -(CH;)»-C(O)OR’, halogen, nitro or heteroaryl
which is unsubstituted or substituted by lower alkyl or cycloalkyl; and

R® signifies hydrogen, lower alkyl, -(CH,),-OH, -(CH,),-C(O)OR” or aryl;
and their pharmaceutically acceptable salts.

38. A compound according to claim 37, wherein R’ signifies lower alkyl or
15 -(CH,),~C(O)OR’.

39. A compound according to claim 38, which compound is selected from the group
consisting of
4,5-diisopropyl-1-methyl-2-styryl-1H-imidazole,
2-[2-(4-fluoro-phenyl)-vinyl]-4,5-diisopropyl-1-methyl-1H-imidazole,

20 2-[2-(4-chloro-phenyl)-vinyl]-4,5-diisopropyl-1-methyl-1H-imidazole,
2-[2-(4-butoxy-phenyl)-vinyl]-4,5-diisopropyl-1-methyl- 1H-imidazole,
4,5-diisopropyl-2-[2-(4-methoxy-2,3,6-trimethyl-phenyl)-vinyl]-1-methyl- 1H-imidazole,
4,5-diisopropyl-2-[2-(4-methoxy-phenyl)-vinyl]-1-methyl-1H-imidazole,
2-[2-(4-chloro-3-fluoro-phenyl)-vinyl}-4,5-diisopropyl-1-methyl-1H-imidazole,

25  2-[2-(4-ethoxy-phenyl)-vinyl]-4,5-diisopropyl-1-methyl- 1H-imidazole,
4,5-diisopropyl-1-methyl-2-[2-(2,3,4-trimethoxy-phenyl)-vinyl]-1H-imidazole,
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5 wherein

RLREL R, R*andR®  signify, independently from each other, hydrogen, lower alkyl,
-(CHy),-halogen, lower alkoxy, -(CH32)s-NRR’, -(CHj)a-N(R)-C(O)-lower
alkyl, aryl or heteroaryl which is unsubstituted or substituted by one or more
lower alkyl residues;

10 RandR’ signify, independently from each other, hydrogen or lower alkyl;

R’ - signifies lower alkyl;
R" signifies halogen; and
R signifies hydrogen or altkyl;

and their pharmaceutically acceptable salts.

15 41. A compound according to claim 40, which compound is

4-bromo-1-methyl-5-styryl-1H-imidazole.

42. A process for the manufacture of compounds of formulas I-A and I-B as defined

in claims 24-41 as well as their pharmaceutically acceptable salts, which process comprises

a) reacting a compound of the formula

II

20
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wherein
10 R® signifies hydrogen, lower alkyl, -(CHz),-C(O)OR or halogen;
R’ signifies hydrqgen, lower alkyl, -(CH,),-C(O)OR’, halogen, nitro or heteroaryl
which is unsubstituted or substituted by lower alkyl or cycloalkyl;
R’ signifies hydrogen, lower alkyl, -(CH,),-OH, -(CH2),-C(O)OR” or aryl;
R’ signifies lower alkyl;
15 R signifies halogen; and
R signifies hydrogen or alkyl;
and if desired,

converting compounds of formulas I-A or I-B into pharmaceutically acceptable salts;

or

20 b) reacting a compound of the formula

vV

wherein X' signifies halogen,

with a compound of the formula
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or B2)
o N

5 R R

wherein
R®  signifies hydrogen, lower alkyl, -(CH;),-C(O)OR or halogen;
R’ signifies hydrogen, lower alkyl, -(CH,),-C(O)OR’, halogen, nitro or heteroaryl which
is unsubstituted or substituted by lower alkyl or cycloalkyl;
10 R® signifies hydrogen, lower alkyl, -(CH,),-OH, -(CH,),-C(O)OR?” or aryl;
R’ signifies lower alkyl;
R'®  signifies halogen; and
R'"  signifies hydrogen or alkyl;
and if desired,

15 converting a compound of formula I-B into a pharmaceutically acceptable salt.

43. A compound according to any one of claims 24 to 41, when manufactured by a

process in accordance with claim 42.

44. A medicament containing one or more compounds as claimed in any one of the
claims 24 to 41 and pharmaceutically acceptable excipients for the treatment or prevention
20 of mGluR5 receptor mediated disorders.

45. A compound in accordance with claims 24 to 41 as well as its pharmaceutically

acceptable salt for use in the treatment or prevention of diseases.
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46. The use of a compound in accordance with claims 24 to 41 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment or

prevention of mGluR5 receptor mediated disorders.

47. The invention as hereinbefore described.
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