I m dazol e derivatives |1l The present invention
relates to i mdazol e derivatives of the general

wo ooosnba 1N wherein RL signifies hal ogen, | owerpeat/kpiop4/007177
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| ower al koxy, CF3, CF2H, OCF3, OCF2H, or cyano; R2
signifies lower alkyl or cycloalkyl; R3 signifies

| oner al kyl, cycloal kyl, -(CH 2) -cycloal kyl, -(CH
2)n-CN or -(CH 2)n-O1lower alkyl, |ower-al koxy aryl,
Fn-R5, wherein R5 is |ower alkyl or |lower alkenyl; n
is 1, 2 or 3; R4 is hydrogen, C(OH, or CH2R5 wherein

R5 is hydrogen, OH G 13 ectyel cycl oal kyl ;
as well as to phar mceuMmpﬁagl e salts

thereof. It has now surprisingly been found that the
g&ﬂtc‘in%ntgﬁ‘f 'I%Ia%s tb %f&d&&}% erWégivggleﬁpdﬁo ?B:I form N
gl ut'amat e receptor antagonists oun or nu
are distingui shed by havi ng valuable t herapeutic
properties. They can be used in theRireatnent or
prevention of n3d uR5 receptor nedia{ed disorders. In
the central nervous system (CNS) AhéNtransn1SS|on of
stimuli takes place n of a
neurotransmtter, mhlch |d sent out by a Ineuron, with
a neuroreceptor. G ut ss the major excitatory
neurotransmtter in the bra n and plays a-uni que role
in a variety of central nervous system (CNS)
fwigéinons. The gl ut amat e- dependent
VB/23 04. 2004sti mul us receptors are divided into two

o TBES tplogeihioh & D Reder AR C RO PRaH or yancs

channels The netabotropic glutamate receptors (nd uR)
RA onignifies idveer atkybmccynlealkylgr oup and, furt her nore,
belong to the famly of Gprotein coupled receptors.

R® signifies lower alkyl, cycloalkyl, -(CH,),-cycloalkyl, -(CH3),-CN or
-(CHy)n-O-lower alkyl, lower-alkoxy aryl, F,-R% wherein R’ is lower alkyl or lower

alkenyl;
nisl,2or3;

R* s hydrogen, C(O)H, or CH,R® wherein R® is hydrogen, OH, C,-Cs¢-alkyl, Cs5-C),-
cycloalkyl;

as well as to pharmaceutically acceptable salts thereof.

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

prevention of mGluRS5 receptor mediated disorders.

In the central nervous system (CNS) the transmission of stimuli takes place by the

interaction of a neurotransmitter, which is sent out by a neuron, with a neuroreceptor.

Glutamate is the major excitatory neurotransmitter in the brain and plays a unique

role in a variety of central nervous system (CNS) functions. The glutamate-dependent

VB/23.04.2004



At present, eight different nenbers of these n3 uR are
known and of these sone even have sub-types. According

wa 20oshestn7 sequence honol ogy, signal transduct i BCI/EP2004/007177
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mechani snms and agoni st selectivity, these eight
receptors can be sub-divided into three sub-groups:
nEnuRls racepptorchreRbvided mingtwomginogrpups. TheivdRenadm grouf) neR3ely the

bel gng.to group.l1 and /3 uR4, . nd yrR uR7 .an .

e SRt R SHE e SR HiRed Rapetialis Pfopic dutamate
géaeprra{raGhatdetongso bed secugidngaingrodyearfd, fisthagmoug belang to the
ge ]Ihlsepl for, the tiﬁ%at meFt or prevention of acute

HRPHPT CHFSISIE “HRIFPIESEI Y&l di sorders such as

psychosi s, epilepsy, schizophrenia, Al zheiner's

di seaseresengnright diffedhsmecibers of teksem@ny ackeifriopirt @nd cghese some
wel |, as chronic, and,.acute .pain. Qther .treat ahl e .

A5 hlE G ARPEERE R B RsensPabFabit Sl Fragystion
ftrehanioms eadisghidyelbyipag shopeight reogstonrcah basstpldévides,into three
pogr bl ood supply to the brain, spinal cord injuries,

KeA& TH’uri es, hypoxia caused by pregnancy, cardiac

arrest and hypogl ycaem a. Further treatable

i ndi caGluBisindmeGluRctvelving to gioapil gGhuR SarchmGhak 3 belong to group II

S e YR U

par ki nsoni sm or parki nsoni sm caused by nedi canents as

vel | Ligandoofintiabosopihplumnaedcepog hdangiigidehe Gisegoyp can be

fugencf: 1Io!r HSereat rl?t (%Sprg\'fe%ti?r%§ z?clu?e S Brrofid rr‘l\élglgo%%?&%disorders such

m gral ne, Urinary i nconti nence, ni coti ne addi ctd on,

eppsiickodd dpitdpsprchizoptiratiy, Alzt@ier d) seasky sgmited disaders and

depressj ons. Di sprders.nedjated full or in part by

R e Al s B i B Rt i ¢ and ohr oni ¢

degenerative processes of the nervous system such as

Al zhéthertretadilsmasetiossanithie comreenion are rRsrikied bonh Sunction caused
[ Hunt. i ngt.on’ hor e Leql.at eral

BRI RS pot Nt PP T B L PP BRORR NS, 1 bl cord mjurics,

$huahingisriscifpoaphaesed by pncgnansyi, edrdiac depstasdihypoglpaemia. Further

B RS Rl S g s
€4 P&k damkytivisebed byf AIDS, e ihjuews, retiopathyaidioitlyic pakinsonism or
parkinsonism caused by medicaments as well as conditions which lead to glutamate-
deficiency functions, such as e.g. muscle spasms, convulsions, migraine, urinary
incontinence, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia and

depressions.

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

Selective mGIluR5 antagonists are especially useful for the treatment of anxiety and

pain.



pai n. The invention relates to conpounds of fornula I
and their pharmaceutically acceptable salts, to the

w@bwgmeeirent i oned conmpounds as pharmaceuti cal | yPEDEP2064/007177
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subst ances and their productiomn-The invention also
relates to a process for preparing a conmpound
accordie mgvehﬁog edaeato doatpouhds of hahllaviang t]hehﬁplgﬁﬁﬁtaitically

as ..ou Ilned bove for c of fornmul.a

RCEEPL ol R v S e DR Ercten O SOt S et dlhohy e
csobﬁtma@ungimaﬁp@dsdumm. conpounds of the present
i nventi on and pharnmaceutically acceptabl e exci pi ent S
fo e. treg ment eintd eventi&q of md uR5 receg dine t
madl SEFPEEP 8P ElAEU O RIS SRR [ @7 RGP 8 CRIPSHT CCording to
renkral foghakll folleang éregenenl patdduees aaoudined abyvesotlcompounds of
?hro‘gl or acute pain. The invention also relates to

'8¢ of a conpound in accordance with the present
invention as well as its pharnmaceutically acceptable
sal t Marotdrehammerdftact iafaces afso ne died@amiehs chotairtil@one or more

t { { d Ll f uR5 i at ed

P ERPHER B¢ b Hiln B SaT PR SRERY 5 are Sk iisnis for the
ofeagraeaal pt@/l‘eﬂﬁorus‘éldGilLeri teecppoeedibted elssordqat, isach apphye and/or

' Ll .whet h { t

ERPEES Pl PR Sh s e PaEprlieh 22058

in the present description denotes straight- chain or

br andhednwation alse deldftysjmhanmf arcem'pdueé imadchrdbhnoe @ith the present

b t . bl Le
EIS\E: %gg% QVF %/ﬁ 1?srpq}aﬁr§}?ceu¥1c%1|y 6§/e‘|ptzitb?e salt %Vi %rI]‘Iha%Bl a?%ilre of
tméziiktaylienwlﬁ’}r tHegrdatrkent ahderéventiod bfmn@iul%ﬁ reeeptbt nlééiatﬁie:hsorders
H#l%h% hval n or branched hydrocarbon residues having
fa?8 8°Y6° carbon atonms, preferably with 2 to 6
carbon atons and one or nore ol efinic double bond,
pr ef é‘ﬂna%lipﬁngdeﬂm’ﬁd)mi af gehmnhilterrﬂmudd irst]trelprmnwdersylﬁption apply
#gspt glevnﬁ]% l’wgﬁglrep t;he %r S, 1ng]élﬁst og Sapgré]ar alc%t'étderq corFlEmIa 1Xn
group, wherein al kyl | s as defined above such as :
met habhy teret Howyr, alkd'busegyr theypresenpdaspyptoraydenotds wtryigbteghain or

Ibp HRAY Slerated hydrocarbon residues with 1 to 6 carbon atoms, preferably with 1 to 4

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

The term “lower alkenyl” denotes straight-chain or branched hydrocarbon residues
having from 2 to 10 carbon atoms, preferably with 2 to 6 carbon atoms and one or more
olefinic double bond, preferably one olefinic double bond, such as vinyl, 1-propenyl, 2-
propenyl (allyl) or 2-butenyl (crotyl).

The term “lower alkoxy” denotes an —O-C,-¢ alkyl group, wherein alkyl is as
defined above such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n- butyloxy, 1-
butyloxy, t-butyloxy, pentyloxy, hexyloxy, including their isomers.

The term “aryl” denotes a monovalent aromatic carbocyclic radical consisting of

one individual ring. Preferred aryl is phenyl.

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



t-butyl oxy, pentyloxy, hexyloxy, including their
isoners. The term"aryl" denotes a nonoval ent aronatic

w@2boayct i ¢ radi cal consisting of one indivi de@it/EPI0DG007177
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Preferred aryl is phenyl. The t4€rm "hal ogen" denotes
fluorine, chlorine, brom ne and iodine. The term
" cycllbaltdeyd “cydenlgyld demotsad satatied cadobpdiy gtdup, girasiping 3 — 6
%gntalp % 3 - 6 carbon atons. The term
FBnariade tically acceptable salt" refers to any salt
derlved froman inorganic or organic acid or base.
Encoﬁbaysadﬁﬁwnhh&uﬁaﬂyaampthﬁnhTmﬁxa&&m&bdodhhedﬁnnqan
Hg)({rgamc Ors ro 1fccglrllrgu r%asl A: A wherein RL signifies

PERRY &Y P2 ower al koxy, CF3 or cyano; R2
S|gn|f|es | ower aIkyI or cycloalkyl; R3 signifies
| owe Enedkpssectlycthe abskarit invea@bh Zx)eralsznythdz ocahpounds of (imula TA:
2)-CNor -(CH2)n-Olower alkyl. nis 1, 2 or 3; as
wel |l as to pharnmaceutically acceptable salts thereof.
Especially preferred are those co unds, in which R3

is - (C -cycloalkyl and t he ot he f|n|t|ons are as
descri bed above, R exanple,l /foPﬂOMAng compounds:
4- (I-cyclopropylnet y yl - m dgzol - 4-yl et hyny

l')-2-met hyl - pyridi ne, N

4- (1 -cycl obut yl met hylg?2- met hyl - | Hi mi dazol - 4- yl et hynyl

) - 2- net hyl - pyri di ne,

2-chl oro-4-(1-cycl opropyl net hyl - 2- net hyl -1 Hi m dazol -
et hynyl ) - pyri di ne or

2-chl oro-4-(I-cycl obutyl nmethyl -2-nmet hyl -1 Hi m dazol - 4-

W' et bigAifed hilygdndiorer a1E§lpﬁﬁ¢eablky5xﬁ 1cH, of eRdoar e further
t hose conpounds wherein R3 is |lower alkyl, for

?¥angégﬁ$§EWﬁ ]kqﬁﬂcﬂ#ﬂagﬁouzdilethynyl)-2-nethy|-pyri

dlne
R’ signifies lower alkyl, cycloalkyl, -(CH,),-cycloalkyl, -(CH,),-CN or

-(CH2)n-O-lower alkyl.
nis 1,2 or3;
as well as to pharmaceutically acceptable salts thereof.

Especially preferred are those compounds, in which R? is —(CH,),-cycloalkyl and

the other definitions are as described above, for example the following compounds:

4-(1-cyclopropylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
4-(1-cyclobutylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
2-chloro-4-(1-cyclopropylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-pyridine or
2-chloro-4-(1-cyclobutylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-pyridine.

Especially preferred are further those compounds, wherein R’ is lower alkyl, for

example the following compounds:

4-(1,2-dimethyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
4-(1-isopropyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
4-(1-isobutyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine or
2-chloro-4-(1-isobutyl-2-methyl-1H-imidazol-4-ylethynyl)-pyridine.



4- (1 -1isopropyl-2-nethyl -1 Himdazol - 4-yl et hynyl ) - 2- et
hyl - pyri di ne,

wda@2qos/noa0bUt yI - 2- met hyl -1 H i mi dazol - 4-yl et hynyPQF/EPI0B1/607177
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yl - pyridine or -5-
2-chloro-4-(l-isobutyl-2-nethyl-1Himdazol -4-yl et hyny
| E)urmef pefarecdrise thee canpbeidseehaed RoseHsodpaunds,

S CEl D TRet 0% srametndy Alihe Smpoiase! ! for

[ 2-met hyl -5-(2-nmet hyl - pyridi n-4-yl ethynyl)-i m dazol -1 -
){B}m&h?lt—.’o)mtimidth)é pyhdln -4- ylethynyl) -imidazol-1- yl] acetonitrile or

|4] %ﬂ} %; h%@/ﬂ)d 1%1)51{ tﬁgy B:If ]égﬂr-glgtl%r %%Héﬁ%)é

conmpounds are those conpounds wherein R3 is Fn R5. for
eStillrfptthert prefefrall kompngn dsonp dunesompounds wherein R? is F,-R’, for example
Difl Joro- et hyl )-2-net hyl -1 Hi m dazol - 4-yl eth

i}RL cjugyn?ﬁs URdF di ne,

2- Chl or o- 4- [I -(2,2-difluoro-ethyl)-2-methyl-1Himndazo

| 4- -2, 2k frayto} etippl)-R netbyl- 1H-imidazol-4-ylethynyl]-2-methyl- pyridine,
éﬁé}xio&é—%%@?@%—_ ql?l‘ov Iet% ))2 meﬁ?ytl Ay 1m1'alézoq14dﬁgt%lyn}§h %{In ine,

&—Uﬁ[(@bd—ﬂlubfb—mﬂhﬁl mlethyR ] B initlniol Mudetbyet hgnpethi-pymidine,

th r ) -
bl Gy r@% ety 5B Dr ity ol mpigine, o
eﬁzMe&Qﬁlw—[eHnymyl -1-(2,8y2 tr[ﬂumeo efiyb) - dd+ipdazdis4-gletliyowyHrpyaidine.
I or 1A of the invention maybe prepared according to a
process which conprises: (a) reacting a conpound of
fiferashipouhd{ of fahrenlailor RA of B ianditicd nhovte priyearadanbrdisg to a

as defYIX/H above, wth a conpound of formula Il'l R3-Z
Hrf"fe)ss KPSPIRPESShas the meanings as defined above and
|s hal ogen or net hyl sul fonate (OSQ2CH3), or (b)

ctihg a Coé?émﬁgg.ﬁ(’f fo la IV (IV) wherein R2, R3

reﬁ‘ﬁ“ defined above,with a
conpound of formula

1

N

RZ\(/N FZ o (1D
HN—4 »

wherein R!, R? and R* have the meanings as defined above,
with a compound of formula III

R>-Z | (11I)
wherein R? has the meanings as defined above and Z is halogen or methylsulfonate
(OSO,CHs3), or

(b) reacting a compound of formula IV

_
R2 /N Z
\(l/ (Iv)
R’N R*

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



RL| N (V) X wherein Rl has the nmeani ngs as defined
above and X is halogen; or (c) reacting a conpound of

wo oosnba1IVI R 2 al N (VI) R3 R4 wherein R2, RECERP20B007177
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have the neani ngs as defined alve and hal is hal ogen,
with a conmpound of formula VII (V1) Y wherein Rl has

tWith neanpaghdas fdehuladd above and Y is trinethylsilyl

or hydrogen, and if desired, converting the conpounds

obt ai ned i nto pharnmaceuti cal® acceptable acid addition

salts. The reaction described in (a) may be carried

out in accordance t h st andard. procedures, e.qg.by (V)
heati ng a conpougg roula 1l and a conpound of

formula Il wheretn Z is halogen with a base I|ike

SRR YA ﬂhg‘?néaﬂin%s g@&e\ﬁ%?% bdvsa H?@i‘rsﬁt}%gﬁﬁfo&”ane- The

reaction as described in ? nayBe carri out by a

Sorsgeisigiar@muuupdiof forofulaVEonmpound of fornula |V and a

conpound of forrmula V in the presence of, e.g., Cul,

(Ph3P)2Pdd , Et3N inga ﬁggvent l'i ke tetrahydrofuran

or di met hyl f or manR ET ashira et al, Synthesis 777
n

(1977)]. In one eanszg’t the neaning X in conpounds  (yy)
of formula V is brgmnegor iodine. The reaction as

described in (c) above may, e.g. be carried out in the
g{;}eeggﬂ Q,| qu%gg'ﬂ‘i’ha\geptrﬂ% Qeagpngs as de%tnecll\I hbgv_e%lfllﬁ lilai 1 hglogen,

with a compound of formula VII

i | (VID

wherein R' has the meaning as defined above and Y is trimethylsilyl or hydrogen,
and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition salts.

The reaction as described in (a) may be carried out in accordance with standard
procedures, e.g. by heating a compound of formula IT and a compound of formula III
wherein Z is halogen with a base like sodium hydride in a solvent like tetrahydrofurane.
The reaction as described in (b) may be carried out by a Sonogashira coupling of a
compound of formula IV and a compound of formula V in the presence of, e.g., Cul,
(Ph;P),PdCl,, Et;N in a solvent like tetrahydrofuran or dimethylformamide [Sonogashira
et al., Synthesis 777 (1977)]. In one embodiment the meaning X in compounds of
formula V is bromine or iodine. The reaction as described in (c) above may, e.g. be
carried out in the presence of Cul, (PhsP),PdCl,, EtsN, n-BuyF in a solvent like
tetrahydrofuran or dimethylformamide.

The salt forms are made by standard procedures known to the skilled artisan.
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tetrahydrofuran or dinethylformam de. The salt forns
are made by standard procedures known to the skilled

wa@edos®ad11The conpounds of fornulae 111 and V aP@I/EP2004/007177

commerci ally avail able or thei+7 preparation.is known
to the skilled artisan. The conpounds of genera
fThe ruh@olindnef folmulne Phandd eetdontabiciallpecepbklir¢haapiteparation is
§ﬁn aksgﬁQ§pP§nqjactured by the general procedure, as

BUR "BetoW 57 F°88ct i ng a’ conpound of formula with a
conmpound of forrmula R3-Z Il wherein R has the
meaniThgsompodeads sfednahbldoenalad add tteitaiaogereutivally acceptable salts
conpound _of fornu erej R2 an as
GORRSY BE o apbOL B MERRE A et B ORI br oo or
iodo, and if desired, when R4 is other than hydrogen,
b ) epactiimga tdrepeowbddomndé fornula | Awith a conpound
of forrmula: R4Hal VIII to a conpound of fornmulawherein
Rl, R2, R3 and R4 are as descri bed above, and if
desired, converting the conpounds obtafjned into
phar maceutical ly acceptabl e acid addetnon salts. The
conpounds can be synthesjzed by the/progedure shown in
the foll owi ng schenes: & - 1 Step 2 Rl
INRLRLRLR M/r - i Step/s R\ // 2\ N // \

H II

with a compound of formula
R>-Z I1I

wherein R? has the meanings as defined above and Z is halogen,

to a compound of formula

1

R
~ N

Ri\(N =\
R 1A

wherein R', R? and R’ are as described above and Hal is preferably chloro, bromo
or iodo, and
if desired, when R* is other than hydrogen,
b) reacting the compound of formula IA with a compound of formula:
R'Hal VIII

to a compound of formula



Scheme 2\ / N Step 2 NR3' OStep 3 RZ ON Step 4 R2
-N Step 5 NOHNR3' R4 R3' R4 R2 R2 Step 6 N Step 7 N
W0 200R8031R8 R4 RL R2 NV jn NN } R3' R4 Schenep@r/BR2004/007177

Step i R2 N Step 2 N

wherein R!, R%, R? and R* are as described above, and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition
salts.

The compounds can be synthesized by the procedure shown in the following schemes:

Scheme 1
| S
| AN Step 1 | | Step 2
2
N R1 _n
| —
N R1
R1 R1
R2 R2
N Step 3 N \
\f/ = 7 —_— Y/ — 7 N\
HN — N —
R3

Scheme 2



RA RBRARLR-//\ NR3 R4wherein the definitions

are as descri bed above. The above schene 1 is
walewsnodied in nore detail with respect to the PCT/EP2004/007177

preparation of the conpound, wherein RL is chloro, R2

is methyl and R3 is isobutyl. Step 1

2- Chl or o- 4-iQdg-pyridine is dissolved i-n THF and

triethyl am n®. This m xt i s evacuat ed and

backfil] ed witd ax onRgevg%gétines t &N renmove oxy§§W1 &

fR&M t e sRA Ut n.g‘gﬂ h phi ne LNy R

andbi s(tri phenylphogphi ne) pal | adi urif4’) ch ofbﬁé are R2

added and theOfea@tion mixture is stirre room

tenperature for aﬁg:t 1 h. Copper(1)iodbde and

trinmethylsilyl acetytene are added. The reaction

mxture is stirred at roomtenperature overnight and

wor ked-up in usupls manner. The desired product is used

wi t hout any ffurther purification for the next step.

Step 2 Sol ut%on 1:

2-Chl oro-4-trinethyl silanyl et hynyl - pyri di ne as

indicg&ed in spep 1) and 5-

i odo- 2~ Nyl -J|H i m dazo$tep4(syntRési sy MD. diff, Step5s

S.G Pyne, Nthgsi s 1994, 68]1-682) Hre)dt | ved in .

THF apg~- . This mxture is evacuajhk /And b3dkfilled

with argon gaveral tinmes to renmovB3oxyg n fromthe

solution. Solution 2: Triphenyl phosphin

bi s(tri phenyl phosphi ne)-pal | adi un{11)chl ori de,

copper(l)iodide and triethyl am ne are dissolved in

THF.REhis m xture is al§8 egacuated backfill ed
with a several times 0 renmove oxygar e Step 7
solutiofy /) o N/ - .
7
R3/ R3
R4 R4
Scheme 3
RZ\rN R2
- I Step 1 N Step 2
Ty e
N/
R4 R3’

2~ M



Solution 2 is heated to about 40 OC and solutionl is
added dropwi se. The reaction mxture is heated to

wW@bwanord®d? 0C and tetrabutyl ammoni um fl uori de seCT/EPDNG/007177
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i s added dropwi se during 45 m-ri0-The reaction is than
stirred at roomtenperature overnight. The solvent is
exteepa h alhedkfinitien sraesasciescribed wbadeed- up and purified in
conventional manner. Step 3 Sodium hydride is

;fﬁ%%%ggee Er?g-{ eﬁé11§‘e‘|%]_lll_'itrﬁ&g dglfa 1 w1 re pecthto thf SJreparatlon of the

or o-
cpypiogndewheyemp- is @hl@@dB\dlsarﬁﬂh}tlﬁéd Reéd%qbélﬁ’m xture is
stlrred at roomtenperature for about 30 mn. A
ion of isobutylbromde in THF is added and

St Cﬁfo'r&gﬂ 1'030 ‘i)gﬁtiirfél@@sﬁmﬂnﬁ ghip anﬁhﬁeﬂﬁﬂlpﬂﬁﬁfe TI8s mixture is

i sol at ed urif I n conventional franner. If in
a?@@fmaéeé‘r?@é hiwlfﬁilefi Ietheas gomesey ern BB e KLOFEROYE BXYgED frw the solution.
r [
ﬁgﬂ&hglﬁgg{yﬁér{eéaggg%?g@%nglgﬁo% ﬂ@ﬂllu?g?lq 21951%%6: 110hdded and
Hbpreaniéon wixiareb sunrad atThemdpoperaperabouy ﬁ h feerper éeride and

tﬂnfgﬂ{ SéElI%E llenty\dcurelgdagf %Q ?’eau?oﬁ HR%ctGFeQQ %Iﬁ&li Qtr}l%gxfn teiBerature

Wéﬂm@t@pﬂwoah@i i ssqabmhxg/mer Eneecéﬁsmed\pw@et:w gpgdcwlﬁ@ut any
%ﬂﬁkg}gﬁ g{l&w&%@ qugtegr e nixed and cool ed to 50C.
met

acet am e I's added dropwi se slowy during
30m n at 5-100C (exothermc!). The reaction mxture is
SMexrzed at 45C for 2.5 hrs and then cooled to room

LRIREIAL: YL Ehlofd-& '%hﬁfeﬂ{%lﬁﬁﬁah 13yl ﬁgle%g ﬂl&l@ﬁecﬂh)ﬂ '§ and 5-
| AR isted

poureé nto 1 ce-water. is ad

tiod gy 8 etk hHammplm{smy@ﬁ@sé M@ Glif, 5\& R‘é‘éflo §b”té¢f€f 1994 681-682)
E{ﬁj{ iils%)?\%d' ﬁ TEANYRNDAVAN E‘l 1s evh&Rted anrc]l backfilled with argon

yl am no- et h- dene] - 2- net hyl - 4H oxazol
-sgvengldines t@llr@’sg‘i’%é@rgﬁfrnfremﬁbﬁ@ﬂlum sodi um hydride is
added at roomtenperature. The dark solution is

"sehldbtes) T Bhedflphck ﬁn%otgy(?ﬂ%hé IpRY RS AL 8tladiich (i&hloride,
cr u& r% t )ﬁg 0? 1 ! " |}1)y urtée}elsr%l ?Jurl f(l I(S:]gikl)rclane
copper( )10d1de and triethyl amine are dissolved in THF. This mixture is also evacuated

and backfilled with argon several times to remove oxygen from the solution

Solution 2 is heated to about 40 °C and solution1 is added dropwise. The reaction
mixture is heated to about 60 °C and tetrabutylammonium fluoride solution is added
dropwise during 45 min. The reaction is than stirred at room temperature overnight. The

solvent is evaporated. The residue is worked-up and purified in conventional manner.

Step 3
Sodium hydride is suspended in THF. A solution of 2—chloro-4-(2—methyl—1H'—imidazol—

4-ylethynyl)-pyridine in THF is added and the reaction mixture is stirred at room
temperature for about 30 min. A solution of isobutylbromide in THEF is added and
stirring is continued overnight. The product is isolated and purified in conventional
manner.

If in accordance with the above scheme a mixture of two regioisomers is obtained for the
final products, this mixture can be separated on a HPLC (chiralpak AD,

heptane /ethanol 4/1).
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tenperature in acetic acid forlR2-hrs. The reaction

m xture is diluted slowy wth water and evapor at ed

Thel eboweachime 2fs R&Tibed\it mord detaithdat réspetthe thegsieplretiand the
agaiym - 2k 3 ' £

FARBELE PR o8 e BT R BRRIG Lt KR AR
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NB&tylglyeinee@ad tthosphorotydirlerid s angonikedianmcanhel (o Cf Nel-

' ' J . . oo -
e PR anges «ER bett Pl dhrine i 4t ST g pitgrmied: The
acicdorthyurestserred st 4376 $ol2/elrsiand dhen Mideddndoemdtegeratire.

a Lt b . ' ' [ d. tSe . q
R0l Py PRI o AR 050 AR which s
qdjestet éal pHrfwith pkoeabrogpmihydiescidkel isverked-np Theé pdefied mdconventional

roduct is used without any further purification for
anner,
€ next step. Step 5
(1-Cycl opropyl -2, 5-di net hyl -1 Hi m dazol - 4-yl ) - met hanol
Stepdi ssol ved in dichl oronet hane. Mangan (I1V) oxide is

. C u | ter
AE T2 R A0 Mo ef 2B L g B s 5L Lt lREd n cthancl
spéeutlipintydpdd isaddedstapomatmgetaturobilad dreld selhton sgeflwad for 1h.
LSt - Di;azo- -pr I ' iq.. .

e e R SRSl AR B R OB RS AP RF plriication
tarthonatteteps added. Asol uti on of
| - Cycl opropyl -2, 5-di net hyl -1 Hi m dazol e-
i5af bal dehyde in nmethanol is added dropwi se at room

rature. The reaction m xture was stirred at room
{nperatylareinove dimghtlaminor e eR-apoiaadd pthyl éstedndrgyclopropylamine

GAWENN PP m wpe%tmeslk%@en?c acid for 2 hrs. The reaction mixture is diluted
slowly with water and evaporated under vacuum at 35°C. Water is added to the residue
and evaporated again at 35°C. The same procedure is repeated twice with toluene to
obtain a crude intermediate, which was refluxed together with fine powdered ammonium
sulfate in hexamethyldisilazane over night at 145°C. The reaction mixture is worked-up

and purified in conventional manner.

Step 4

1-Cyclopropyl-2,5-dimethyl-1H-imidazole-4-carboxylic acid ethyl ester is dissolved in
dry THF and cooled to 0°C. Lithium aluminum hydride is added drop wise and stirred
for 1h at 0°C. The reaction mixture was quenched and worked-up in usual manner. The

desired product is used without any further purification for the next step.

Step5 -

(1-Cyclopropyl-2,5-dimethyl-1H-imidazol-4-yl)-methanol is dissolved in
dichloromethane. Mangan (IV) oxide is added and the reaction mixture stirred at reflux
for 2 hrs. The suspension is filtered through a dicalite speed plus pad and evaporated to
obtained the desired product.
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ETEHRE RS R B0ut R el ip st Posysgetion
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onpou nd, wherein RL is chloro, R2 is nethyl, R3 is
fOT ﬂnﬁlorpweﬁyl and R4 is hydrogen. Step 1 Sodium

hydride is suspended in THF. A solution
@tép ¥ odo- 2- net hyl -1 H-i mi dazol e (synthesis: MD.

4. 6 2 THE i .
Zatable ot FEER SR bRt £GP e T e s
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t&g eré: bo&t}e )11 Zlfeqﬁﬁ’é’l ?152% gl?yg &8{ {’Ev‘\ﬁ? gre rﬂdaf(ge[réle d‘s{ﬁtlglé mixture is

sepedat ebnbientfRtfulccivermgnakoied-upepidaneified ih asrlentional manner.
4/1). Step 2 Solution 1:
n

Si,|l. any | et;h ridi
T3 el B ey Mg o i et BEp P fgtign of e
abenpdiund phheeiniR) isldHforan®’® DirethyliRSs bl xdifiti@okthyl and R* is hydrogen.
evacuat ed and backfilled with argon several tines to
renove oxygen fromthe solution. Solution 2:
%%ﬁenyl phosphi ne, bis(triphenyl phosphi ne)-pal | adi un
)Soldiwn hedxidecio ppperdefliindiHte Assobhitioni cefﬁkiybﬂoamina'élyhﬂH imidazole

i sspl ved in_ THE. IS mxture.is_al ev
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%rr]gm%oi P di uoroe hahe 1nq?-ﬂ: 1§ aSRé’éf and Stl-II'-I‘lr? {s%grcl:ttmuergi overnight. The

g g

product is isolated and purified in conventional manner.
If in accordance with the above scheme a mixture of two regioisomers is obtained for the
final products, this mixture can be separated by HPLC (chiralpak AD,
heptane /ethanol 4/1).

Step. 2
Solution 1: 2-Chloro-4-trimethylsilanylethynyl-pyridine and 1-(2,2-difluoro-ethyl)-4-
iodo-2-methyl-1H-imidazole are dissolved in THF and DMF. This mixture is evacuated

and backfilled with argon several times to remove oxygen from the solution.

Solution 2: Triphenylphosphine, bis(triphenylphosphine)-palladium(II)chloride,
copper(I)iodide and triethyl amine are dissolved in THEF. This mixture is also evacuated

and backfilled with argon several times to remove oxygen from the solution

Solution 2 is heated to about 40 °C and solution 1 is added dropwise. The reaction

mixture is heated to about 60 °C and tetrabutylammonium fluoride solution is added
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tenperature overnight. The sol-wuent is evaporated. The
residue is worked-up and purified in conventional
rdropreise d ey 4tamatlihe atdcyioadscbpd sthirel sabbdm texfnperratme onetaight. The

of , for.mul a | nuf actured readily  accordi Q .

Rel S eRoih Ine S B PR e L FRERER B fnner
nature of the conpound to be converted into a salt.
I nor g&a'rrﬁaaantmﬂlgandeptahlﬁ sdks sfiompasind$ of foexaladlcen be manufactured

hydr.ochl ori ¢ aci obrom c id, sul phuri

PR SRt H e R eRtrGradnties BAEPHIAFaRR (e nature of

ate ebmf)mﬂomeacn@hrtedahm ai:sahcﬁndrgaaﬁﬁiri argaid ghidssucle ag ifa
aric.ac t hanesu

id, .t )
S Oblre R Al pTE R it PRhSf &€ ivisarid phgsphoric
tdeRl draftiia beidfoarhidqueat, flaetid ddd nhaleiaadd picatid mdsahd:mi@ﬁcid,
RSy e PRty Qo e oo RPRRAREE atd afd g Ak suitable
ef&aﬂialf@rnm@hwﬁphmﬁaasmmﬂy a@.ﬂb@bhrﬁaltmgmas ttbtﬁpﬂllindsh)é formula I.
m nes
oo nah it BT el e aher iy sedufab bf S
?Edﬁl(r?rh @o&sﬁ@xﬁp@tﬂﬂdﬁl{, lmﬁ@ﬁesﬁﬁﬁ't@@ Bl‘lﬂadﬂ(epllﬁatsfc(hﬁrﬁhésa)rlbaah dmino acids
elr util ca cce a Sa . q.
AT Bl Ferior GHER BB Y EP B SBBERba1 e P freafacidic compounds

receptor antagoni sts and can be used for the treatnent
or priéepinpotndy ofiftdmiia [aed &&ﬁmhamdtameﬂlyddcseytaiﬁd‘ @]ts are, as

AT PO 4G BRI TR BT FLor BTG 34 can be used
gf_@tlth% tRAtnhan b@?te&eﬂ&hﬂ@f rﬁGﬁﬂS&bt@t@&ﬁé@h@@ idésakders, such as acute
AR roni o Al R P BB e SR U encts a5 well a

chﬁ&&%ﬂeﬁrdhﬁc ;lﬁahl(ii Tredtulld feividgedil dsoiclarsase RJrZﬂi‘ﬁﬂrﬁE I‘ep1$epsy,
seni| e dementi a, Hunt n's chorea,

ﬁ r’gmg,anéjfegls pgute, JEAtEatic P ('fhﬁg)é od%n%P% prgglgses of the nervous
| s@i;tbkhl ﬁﬁh a§ Bizhaiapat ﬂ)&eadeﬁdeﬁﬂ@ﬂ&h&qtﬁ@H&hﬁﬁ?ﬂhS hétea, ALS, multiple

ki ns sm caus di canents as
RS, GRS ater S IDY: e GOMRED St Er P diaparhis paskinsonism or
4ekin Shish EausCAISEhRIRRASHR as WollYIdohidaftshs wHi@r 18dd®, glutamate-
é[fgnar‘y%‘l ncont i ngnce et hanol addictiQn, ni.cotine.

FIeRt YRCUQRSy B 28& 5 BPIR PAYBY CerT oA fligratg, utinary
VAR dtinRBee, Sl REdicBoANH cSBRIAERTON, psEHIRES, bpleﬁtadbicﬁon, anxiety,
indications are restricted brain fuynctjon caused
YppYEE et Clsﬁpretswaﬁéaq%smrgatalﬂ RECLRRS L‘jffﬁq‘%}e‘i Brain
th1RcthyrAdalised by bypass operations or transplants, poor blood supply to the brain,

spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and

hypoglycaemia.

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

or billiay colic, menstruation, migraine and gout.
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st s R b atinal Semepebripagt 20 1t ssgeniel { ne

day of assay where upon they were thawed and
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rfmowe& lifent&leke éﬂirﬁlream@lrh fi-edlcBREdNBratiBh 6f ﬁat]mprmpr(eﬂM) and
é ijltl n of twel ve ﬁ%&ﬁl\s/]rPEP concentratl onf
(dBscoalues mcolntpeﬂlﬂégéva usgs! [ Gorcentiasieat (i GREOYD- Incu-
Hibond x\ferfe‘iferf%rrﬁe&for’%(ﬁ at@ogpe tition experinments were
performed with a fixed concentration of [3H MPEP (2nM

and | C5 | ues of test conpounds eval uat ed_usi

c“&ﬁé%ﬁttc? a@se&cubeﬂ% TRty ers K 8P§0dﬁgﬁ16sg#§g well white
Reict 1are hithWonHed GEIC Altér r&ncﬁmecﬁﬁﬁ 1@0 194 EI in wash buffer,
|ncub tion, menbrapes vvere filtered onto unif

ek BicSianee N EDp s e SERiRLh e ({ackfid Bioscience
RhAIWHSHEES 86hed withicBldO0kMPEs- HCI‘Q&% b dniftfee NorRpé&difad inding was

Bi oSci ence, Meriden, CT) with a ltermate 96
hm:a.sesden tl(daacmmog%%l\éﬂﬁ%)ﬂ@ne{dlmm o8 the feas weiscpunted (3

6{11613 Rg % rd "Iso%)ucrogaat Pmcrf)P] atebs:éfélg@%%"en oc%u%?%% rrﬁlﬂ cﬁ}ﬁgﬁhmg correction
‘Hiter additioaof 43/jiltof noorobdiat 40 GGaﬁbemBaakeuiﬁ.Ad Z(i8ich, Switzerland) and
shaking for 20 min.

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

test compounds followed by the addition of a submaximal addition of agonist.

The inhibition (antagonists) curves were fitted with a four parameter logistic equation
giving ICso, and Hill coefficient using an iterative non linear curve fitting software (Xcel

fit).
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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 preparations can be administered orally, e.g. in the form of tablets,

coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or

suspensions. However, the administration can also be effected rectally, e.g. in the form of

suppositories, or parenterally, e.g. in the form of injection solutions.

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

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

pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid
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$&H ¥4k i08 theAddthoiY piRSurd) rlﬁlffefsoﬁaagkiﬁ@'@%eﬁts NalhB6xidRfls YHe§ can also
sucrose, invert su gl ucose_an he |ike.

Aﬂ?@%’tl]so"h%rdbﬁaﬁ %&F‘l})’o‘ﬁ%‘!@le sybstgRaes, gl ycerol ,

vegetabl e oils and the |ike, can be used for aqueous
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emJ sifiers, SV\Eet eners, colorants,
Wgﬁltnéo a gglenigal 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 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.

The following examples are provided to further elucidate the invention:

Example 1
4-(1,2-Dimethyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine

Sodium hydride (76 mg, 55%, 1.57 mmol) was suspended in 2 mL of dry THF. A
solution of 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-pyridine (150 mg, 0.76
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of formula | or pharmaceutically acceptable salts

tnlihﬁbg 9h 8 ?xﬁlﬁ?fi% hereReidddedbhd tHet@idtio8XRixRire Ras @t[r@ed&it&@om

an object .o resent inven as is

%Pp%rﬁ@rﬁ%éaé%lpo& sgptigp eﬁﬂw@tﬂlegﬁé&%@ R 0 B Pl of dry
I G h G deA 8n @ EtirTRk Sval QWS)V@Fmé}Q I'Thd @adudhrmlxture was poured
harnaceuélcally acce&% | e salts. thereof

dretei 0Bl obpatepndgriac e timss pd g afqtgieE%ﬁ @ét??@ The

SHRDLRACH Sarli 1E:Qralts Stk £ 016 vitH9SA S/ ulhf®) H1eGed Red evabbhited. The
one or nore therapeutically inert carriers. T

he dosage
cavfapgpuakivgn PRI flashichomagiasiphy on gicagshfgehlogame ethane /

fhdch &bl 160:0 be 90 Ay Fx\éld%@ arfdeaqlmt@mmo kdyiidfiters was obtamed This
particul ar _cas ral , the effective dosage

aRigfure Foyld pe mpérafﬂd %Wﬁpéfblﬁlp%APsh%w éﬁlilanolcﬂinz’@d the
ik c%grgaou\%ims BbAARAYE a Whife séhci—@lorfﬁé H94)dens: Hﬁé_:l_ 8@12.2

preferr for ail of the indications described

&Hﬁﬂ? dosage for an adult human bei ng wei ghing 70 kg
accordingly lies between 0.7-1400 ng per day,
preferably between 7 and 70p%h D day. The foll ow ng
exanpl es are provided to further el ucidate the

i nvent idotd- Isgzr@@ﬁ] & methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine
4-(1,2-Dimethyl -1 Hi m dazol - 4-yl et hynyl) - 2- met hyl -

mhre'tﬁll'e r&@m%@ﬁ‘h&' rN/Igl}fg,re' —d§4di E'\/I[FQF) 5v5as/°pré|pa5e7d 1W£Q&ardéﬁ?c§ with the
suspende 2 sol Ution_of

zenwehpeth gd eéemnkyl ﬁml P - (ampthsd Hnimivaga v detheayl)-

Qir{mnd@soégmmr),ml& 8 nL of dry THF was added and
e reactio ture was stirred at room tenperature

for 30 mn. A solution of nethyllodlde (142 ny, 1.00
mmol) in 1nl of dry THF wasE¥@Re3and stirring was

continu o 1 Zwﬁah
into 7qu1 %g?ru\?\gt Eltrneta dqg(i?l?g{l:it(g% ﬁ%‘éﬂ“ ?I mes h ne

et hyl acetate (70 each% g conbi ned organlc
bertidlercempepad.dvipae/ o 21t Gwmﬁ@msm@red injaceqrdencgrth the

%hﬁ’é}errﬂEt%Gd Om@m@wﬂﬁoe{ @%ﬁﬁ yIVes. mefnyﬁnﬁdmbmazdmsﬁethyny1)-
r omat ogr aphy o lica gel (dlchloronethan
pyridine and isobutylbromide.

Example 4
4-(1-Cyclopropylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine

The title compound, MS: m/e = 252.1 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and bromomethyl-cyclopropane.

Example 5
4-(1-Cyclobutylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine

The title compound, MS: m/e = 266.2 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-

pyridine and bromomethyl-cyclobutane.
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and the desired conpound was obt&ined as a white solid
(40 nmg, 25%, Ms: me = 212.2 (MtH +). Exanple 2 4-(
1- | sopropyl - 2- net hyl - Example 6

d 1ot . t T talc .
L1 m cztkadn il ot Ay Ry LA YT AS TG L i

accordance with the general nmethod of exanple 1 from
2-met hyl - 4- (2-net hyl -1 Hi mi dazol - 4-yl et hynyl ) -

prlé gﬂggobrﬂ ﬂc§ ::b{32'_ -BH%?QHP J)repelieﬁ i %Cfrdfnﬁ%‘f’ﬁh the
ygf‘J}S irrmth@%ﬂﬁéamptel lefrero Ppmathol] 44‘(/E—mﬂh¢l H 2bddazolf MyHthynyl)-

%ynd’iﬁéalﬂf@rl% SdetbiitAccor dance with the general nethod
exanpl e rom

2-nmet hyl -4-(2-met hyl -1 Hi m dazol - 4-yl et hynyl ) -
pyri dine and i sobutyl br oni d&xarBrlzifpl e 4

1) - ¢ I24 r?/e? %y Cpyri gﬁklg%gﬂj??ﬁﬁeu%g%gdm ggﬁﬁ%;lﬁ%ﬁe%ﬁyp%idine

252.1 (M+tH +), was prepared in accordance with the

"glheetptéq comphmd, MS: sXarpbe2 (Mrtbh was prepared in accordance with the
Iy 0

S%?‘F%P%*sf@ﬁé&ﬁ?%h@ﬁm J AR Rl dasol 4 ylethyny

apyridimyandobbropherstyhethylatbehy | - | H- i ni dazol - 4- yl et hynyl

)-2-nethyl -pyridine The title conpound, M5: nmle =

266.2 (M+H +), was prepar edE%Qnoﬂ]g%or dance with the

general nethod of exanple 1

2- met hy R=Ghloro- i fisoburyh2i midhgle dH-inith el -Hyyigthynyl)-pyridine

pyri di ne and brononet hyl - cycl obut ane. Exanpl e 6

[’ﬂie'\{mer%knﬁ%uﬁa 0B AYd =BYL M}f“') y»'v%tpr})!ﬁ‘a‘éle& fnl arycéjr%ance Vl’lth the

-aceto
general method of example 1 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-

pyridine and 1-bromo-2-methylpropane.

. Example 9
2-Chloro-4-(1-cyclopropylmethyl-2-methyl-1H-imidazol- 4-ylethynyl)-pyridine

The title compound, MS: m/e = 272.2 (M+H"), was prepared in accordance with the
general method of example 1 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and bromomethyl-cyclopropane.

Example 10
2-Chloro-4-(1-cyclobutylmethyl-2-methyl-1H-imidazol- 4-ylethynyl)-pyridine

The title compound, MS: m/e = 286.1 (M+H™"), was prepared in accordance with the
general method of example 1 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and cyclobutyl-methylbromide.

Example 11
2-Methyl-4-[2-methyl-1-(2-phenoxy-ethyl)-1 H-imidazol-4-ylethynyl]-pyridine



The title conpound, MS:nmle = 237.2 (M+tH +), was
prepared in accordance with the general nethod of

wexmepda17l from PCT/EP2004/007177

10

15

20

25

30

2-met hyl -4-(2-met hyl -1 H i m dazgb-4-yl et hynyl ) -
pyridi ne and bronoacetonitrile. Exanple 7

‘%‘ EE title goﬂgbﬁ@dﬁﬂ\ﬂﬁtrﬂ/}é':) 313 MM AMITY, was prepared in accordance with the
| a

ol - 4-yl et hynyl ] - 2- hyl] - pyri dine The title

BB dﬁﬁﬁowggew <1 b 22%%4442;‘%\%&@(9ﬂaﬁélaaﬁaezai-#wlethmﬂ)'
g;ﬁ@irn@aﬁge-lymehbmtehﬁ/l pegdal nmethod of exanple 1 from

-met hyl -4-(2-nethyl -1 H i m dazol - 4-yl et hynyl ) -
pyridi ne and 2-bronvoet hyl - et hy] et her. Exanple 8
2- Chl oro-4- (1-isobutyl -2- ﬁ'gf‘ﬁ 1"'-12
1H i m dazoleKoyd-2t(ng ik tinyy H-hidezollaeyltthihy)- iaend,
M5: me = 274.1 (MtH +), hv\ygs pr epar egﬁi’n cho?ggﬁce
wi th the general nethod of ex le 1 from. .
2heits rcammadﬁé%ﬁpfeﬁr B TENARD D wes Prepapiifgordance with the
gyﬂiérgu A&h8AUS bxaBfD frdn B hlvkPuqR anethyEXa R daz8l-4-ylethynyl)-

- Chl oro- 4- (t@cy(ﬁl opr opyl net hyl - 2- net Kyl -l Hi m dazol -4
pyriggyAd el idddse The title compound, M. me =
272.2 (MtH +), was prepared in accordance with the
general nethod of exanple Exhmplol3

2-chl oro-4-(2-nmet hyl -1 Hini dazol - 4- th l) - . g
pyri di 4n@‘Qﬁé‘)WB%%&%WIZ%&@&F%%%%&@%ﬂ%%@Wb pyridine
2-Chl oro-4-( 1-cycl obutyl net hyl - 2- net hyl -
%/E&d%mz%igﬂggépﬂlﬁgwglhkthwﬂH-Hﬁiﬂ@zo’é’éﬁ_e title gomoound,

‘me = . +), . Wa ared in accordance .
vibefiithe H@“‘@@Héi}’&%szrﬁ‘(‘fhﬁ%{w& a%s%ﬁ@ﬂ}é%ff?%% in accordance with the
Zedthi0hethdd GBI | fiohk 28y dekebylds-idet IMidazole (example C) and
pyri di ne and cycl obutyl - met hyl brom de. Exanple 11

2dgmeipanes- [ 2- et hyl - 1- (2- phenoxy- et hyl ) -

1H i m dazol -4-yl ethynyl] -pyridineThe title conpound,

?ED“Z:61—(3—@J@O&oﬁs%'lhﬁj)ethv%@ﬂ—ﬂﬁiﬁ@ﬁlﬂdvlétﬂvﬂﬂpmrﬂahﬂepw\idﬁrﬁb
e

The title compound, MS: m/e = 238.1 (M+H+), was prepared in accordance with the
general method of example A, step 2 from 2-chloro-4-trimethylsilanylethynyl-pyridine
and 2-cyclopropyl-4-iodo-1-methyl-1H-imidazole.

Example 14
2-Chloro-4-(1-isopropyl-2-methyl-1H-imidazol-4-ylethynyl)-pyridine

The title compound, MS: m/e = 260.6 (M+H+), was prepared in accordance with the
general method of example 1 from 2-chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and isopropylbromide.

Example 15
4-(2-Cyclopropyl-1-isopropyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine

Step 1: 2-Cyclopropyl-4-iodo-1-isopropyl-1H-imidazole

The title compound, MS: m/e = 277.1 (M+H"), was prepared in accordance with the
general method of example 1 from 2-cyclopropyl-5-iodo-1H-imidazole (example C) and

isopropylbromide.



general nethod of exanmple 1 from
2-nmet hyl -4-(2-nmet hyl -1 Hi m dazol - 4-yl et hynyl ) -

w@oosdone7 and 2- phenoxyet hyl brom de. Exanpl e BCI/EP2004/007177

10

15

20

2-Chl oro-4- (1, 2-di nmet hyl -1 Hi ni2dazol - 4-yl et hynyl ) - pyri
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exanple 1 from
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Srehi@aOnethop o pyaimple ARsthly b flokbh 2-i atiagt al- tritn sth gl ianyletyngLpyridine

et hyl - pyri di Step 1: .

20 C‘F})g PB?RYF'-EZEE’é‘&’ﬁé‘-sﬁ’l’-rﬁﬂlhw?@ﬁaizﬂf'dazoI e The title

conmpound, Ms:me = 249.1 (MtH+), was prepared in

accordance with the general metrod of exanple 1 from

2-cycl opropyl -5-i odo- | Hi nilda9e ee16( exanple C and

| odomeyauscloBlu@R-2methyl- 1H-imidazol-4-ylethynyl)-2-methyl-pyridine

4-(2-Cy og:fyopyl %Iﬂ met h)}ll -lHim dazo}ll - 4Yy}I’ Zat hyny )py2r me

thyl -pyridine The title co ourlg, I\/IS:rﬂe:,238.é )

( compeuptdar Bl T A5t EYrtdhhorsur erTechia agesidpnge with the

%@Bé}@ﬁm@tfhoﬁ)é@%n@ 1 $o8P 2 4ndthf@M- (2-methyl-1H-imidazol-4-ylethynyl)-
-chl oro-4-trinmethyl silanyl ethynyl - pyri di ne and

Ryegtlespdbsgmogrddwéane. net hyl -1 H i m dazol e. Exanpl e 14

2-Chl oro-4-(l-isopropyl -2-methyl -1 Himdazol -4-yl et hyn

yl')-pyridine The title conmungle 1¥5: mMe = 260. 6

(MtH+) , was prepared in accordance with the gegﬁal ..

met hod4-@¥—Cé{g(lgﬁfﬂt§l-a_-mqtbyh1H-1m1dazol—4-y1ethyny )-2-methyl-pyridine

2-chl oro-4-(2-nethyl -1 Himdazol -4-yl et hynyl ) -

POl 6t S AnH SIART QRYE BEQB KE-H Trxad ESﬂr at& in accordance with the

4-( 2- QIclngjgr aopyl -1 -i sopr og13(/l -l Him ézijti)l -4-y] et qyngfll gh

geﬁgtahylpthmi,qf g}pqq)éplsll@@nj_;—methyl-ZL—(Z-met yl-1H-irhidazol-4-ylethynyl)-

25y ORI MRS o by d Rzl SOPT opyl -1 H i ni dazol e

Example 18
4-[1-(2,2-Difluoro-ethyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-pyridine

The title compound, MS: m/e = 262.1 (M+H"), was prepared in accordance with the
general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2-bromo-1,1-difluoro ethane.

Example 19
2-Chloro-4-[1-(2,2-difluoro-ethyl)-2-methyl-1H-imidazol-4-ylethynyl] -pyridine



The title conpound, MS:nmle = 277.1 (MrHt+), was
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(exanmpl e C) and i sopropyl brom.-ge.-Step 2:
4- (2-Cycl opropyl -1 -isopropyl -1 Himdazol - 4-yl et hynyl ) -
Zreet:hv Z-IJY)liﬂhEBrB%t}M)ezliid)dd 2 re@hfoIH dmiddpolem e = 266. 3

%HB{T Cgpn,apz}(lgr g'r e? ag gl\/lfkgg:}f%as\/\f)rtegarteg 9ceczgreJance with the

?H&hb&bﬂﬁdww@ﬁﬁwmd@ay&&t byhathylpyi ii ghiidv@oleaeld 2-bromo-1,1-

cycl opr opyl do-1I - -
Iﬂgﬂgoroet anfy i odo-1-isopropyl-1Himdazole. Exanple

4- (1 - Cycl obutyl - 2- msthyI-IH-lmdazoI 4-yl ethynyl) 2-me
thyI h

-pyridine

Ay
NADU L\ ARG Ar |a v 2 pca@ll Lt Ul Bl S AL Y il § IR Y Mo e VAT A e

nﬁ{eh:ﬁﬂ: c% ﬁHng rqa/cf £ Qm 0 (M+H+), was repared in accordance with the
2-meth (2-meth I-Il—l-lnt]dazol ?eth 1)
Beneral W@t}’é’ﬁd)f sramRIE e e &t fETe 2 @%{ﬁp‘% ém?[l‘?thY silanylethynyl-pyridine

4l 1- Q£ RS RS ¥ty D= ARIddYS -nidehyl il aARlazdle y | et hynyl) - 2-m
et hyl - pyri di ne The title conpound, MS: me = 266.3

(MrH+), was prepared in accordance with the general

met hod of exanple 1 from

2-nmet hyl -4-(2-nmethyl -1 Hi mE;i@gﬁJlezb yI et hynyI ) -

pyrldlne and bronoc clopentane

4- [ =[14(B)-DFfouewbyd; Fjethy): lﬁlﬁgﬁﬁazqﬂ# Vlﬁﬂﬁafﬂr?- methykppridine
ynyl]-2-nethyl -pyridine The title conpound, MS: nfe -

2fZe t%tle(Mﬁlfﬁ'E)uﬁWaﬁISpﬁ#@a Q@S iNI-@r‘E") Ol £kaeartd trhackbi®lance with the

general nethod of exanp
geﬁeqahy]etlw_d(oj_eﬁeg{lp]ly 1L _f]‘qrp ﬂrﬁl%{g‘ilot} _(Zrnyqt]@flﬂ%yp)dazol -4-ylethynyl)-

@/ﬁi&h%@ﬁgr&n&ﬁqmﬂheﬂo ek Oy Frbang. Exanple 19
Chl oro-4 (2, 2-difluoro- ethygi 2-nmet hyl -1 H i m dazo

| -4-yl et hynyI] pyridi neStep. 1:
| - (2, 2- Duor o- et hyl ) - 4- |odoEX2n1fPé??'1]yI-ll—l-|mdazole The

Ui 1. R ATROUNG eth 1@9 T trAildrde H’Halm\l@a%opﬂ-@[@l'iﬁg'l Jipyridine

accordance Wi th the gener al meth d of exanple 1 from

5-i odo-2-net hyl -1 Hi m dazol e and
ST tighecampapngly, MSr wée Rade! ( (M+H"), was prepared in accordance with the

general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and 2,2,2-trifluoroethyl mesylate.

Example 22
2-Chloro-4-[2-methyl-1-(2,2,2-trifluoro-ethyl)-1H-imidazol-4-ylethynyl]-pyridine

Step 1: 4-Iodo-2-methyl-1-(2,2,2-trifluoro-ethyl)-1H-imidazole
The title compound, MS: m/e = 291.0 (M+H+), was prepared in accordance with the

general method of example 1 from 5-iodo-2-methyl-1H-imidazole and 2,2,2-
trifluoroethyl mesylate.

Step 2: 2-Chloro-4-[2-methyl-1-(2,2,2-trifluoro-ethyl)-1H-imidazol-4-ylethynyl]-

ridine
The title compound, MS: m/e = 300.0 (M+H+), was prepared in accordance with the
general method of example A, step 2, from 2-chloro-4-trimethylsilanylethynyl-pyridine
and 4-iodo-2-methyl-1-(2,2,2-trifluoro-ethyl)-1H-imidazole.



Step 2:
2-Chloro-4-[1-(2,2-difluoro-ethyl)-2-nethyl-1Himdazo
wo 2005pb;1’hvnyl | -pyridine The title conmpound, MI/RP®04007177
282.0 (MrH+), was prepared in_agcordance with the

general nethod of exanple A step 2, from
2-chl or o- 4- trinethylsiIanyuﬁﬁhqm5a3-pyridine and

| -(2,2-difluoro-eth -
Exgmpq £hlogo-4-(1- cyclop¥opyl 2, 5 1metl%flmﬁ 1m1da2(|)1|_t|1- Iyl@th%‘t%%f lp%rldlne

4-[1-((E)-2-Fluoro-vinyl)-2-methyl-1Himdazol -4-yl eth

YIhel tlttedo H W8S ingd Be7T 0 eMHH 4 e weopTResiad in Maorda@cewith the
242. 3 (M was prepar Wi t.h

@@H@r,ahmew%sxa@ppl%%aﬁﬁp é%‘%n:t E&%ﬁggrro%?flni eethynyl 2, IS dimethyl-1H-
5 iAW -2 disRLOYddd-phridihgazol - 4-yl et hynyl ) -

pyridi ne and 2-brono-I|,]1-difluoro ethane as a

by- product. Exanple 21

2-Met hyl - 4-[ 2- net hyl -1 - (2, ZMA§ 34 voro-ethyl ) -1 Hinid

azol -AeyEedbyRpyl-2,B3ieihyR 1 Fitighilladdl-a-aRpeynd,médIogeid

= 280.8 ﬁ%ﬁ? ¥& maslprggéred ﬁn accg?dancepm;?h qﬁ&llne

gfnetal netho of exanpl

thqompauad ASHwy e F 1403 lln%]alfatgg?)] wa§,p1§pﬁl§:ﬂ§,rp Fccordance with the

hidl ARURIAh 2xanple ] btkp UGFREY Rydl I-ateehynExappli@eth?]- 1H-
-Chl oro-4-][ 2- ﬁet yI-I % 2- t?l? uo?o etgyfk |Fﬁlﬁ?&

10 azraﬂamlewnét‘thM ms{h @D’H@nSt ep 1:
4-10do-2-nmethyl-1-(2,2,2-trifluoro-ethyl Himdazole
ThHR thdsts! of I seReNds: Ms:me = 291.0 (M), was
prepared in accordance with the general nethod of
exanple 1 from 5-iodo- 2- net | -1.H.im dazol e and 2, 2, 2-
trifiuoroethyl mesylate. ngple A
2- Chl or o- 4- b H1Btobwk 2- hIth};i 121 gnfdﬁk(fllﬂﬂléﬂryﬁﬂf)%ﬁyndme
' :IH-|nhPazoI 4-y] et hvnyl di he e title

AR

niranéthylsilpnglet uﬂ L2 ])

prepared in

15 a23 @;*Pll&@npﬁ)d\e&ﬁy@ldmm@ eneips rrHﬁ&l')‘ Qds ei‘sscﬂmnﬁ beo AL StdepTHE and
2, trom 2-chloro-4- trlnethyIS|Ianert Eg{ldlql
alfg 5 mL of triethyl amine. This mixture was evacuate an bac lled with argon several

4t11'n9§jt% rgmr(g% B¥geh fibfn the Zolufibh! BIYHRN GRS Phitd 130T HHAAL 95 Eamol)
%rdbxdﬁrephﬁrlylph@Wl@ﬂapébﬁlmﬂlﬁcmﬁé? VA7 S0 magPorerg added and
| @k hyd¥b 1Yk v AGtirred at room temperature for 1h. Copper(I)iodide (239 mg,
20 1.25 mmol) and trimethylsilylacetylene (6.28 g, 6.39 mmol) were added. The reaction
mixture was stirred at room temperature overnight. The solvent was evaporated. The
residue was taken up in 500 mL of water and extracted three times with ethyl acetate (500
mL each). The combined organic extracts were dried with magnesium sulfate, filtered
and evaporated. The crude product was purified by chromatography on silica gel
25 (cyclohexane/ethyl acetate 80:20). The desired product was obtained as a light brown
semi solid (10 g, >100%). This material was used without any further purification for the
next step.

Step 2: 2-Chloro-4-(2-methyl-1H-imidazol-4-ylethynyl)-pyridine
Solution 1: 2-Chloro-4-trimethylsilanylethynyl-pyridine (8.9 g, purity < 100% as

30 indicated in step 1) and 5-iodo-2-methyl-1H-imidazole (13.24 g, 64 mmol, synthesis:
M.D. Cliff, S.G. Pyne, Synthesis 1994, 681-682) were dissolved in 75 mL of dry THF and
20 mL of dry DMF. This mixture was evacuated and backfilled with argon several times

to remove oxygen from the solution.



The title conpound, MS: me = 272.0 (MtH+), was
prepared in accordance with the general nethod of
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2-Chl oro-4-tri thIS|IanIet ynyl di ne

Soletiop 2ot Hed o b Craar nga 20154, 244 Sopor) Tygfgaction mixture
clia§ BOdtveeb 60°C280 tmabafylﬁﬁmo}ﬂtﬂ% ﬂﬁdrldeYsohftldﬂ-(lM in THEF, 55 mL, 55
tri eshyl amn m xt ure evacuat e

an
BHERY Wap agdss rﬁpwaéﬂrlg%%ml e Waéﬂffwtlas?ﬁig‘éhoom
ftérﬁﬁrﬁt'ﬂl@e §&Hrﬁlfgho The Jsli-aQRY kRipo ﬁﬂ@d Mhe ¢ &2MeVhs tékeﬂ51p in 200 mL

j'_wg T gn g)lctg@% e;?\b%gggfi)oedég a q%gtlelt(ﬁ(g)l %l-ﬁ hhhe comeblned
r& bl & RS whtkd At QCyidh nfag@émrﬁ B‘iﬁlﬁ{t@tf'ltéﬁdfaﬂﬂ ebdporated. The crude
(I)iodide (239 1. 25 npol)
Pf‘i’cﬁt‘f Hg$ qul@qdetﬁ’ét}m@ﬁf@g{aghz gn élllcg g@ 8mﬁﬂ’(ﬂe?e GRlogide/ methanol

3948 dnd TReystARCH KoM AMtkiufCoMB&hlbhd (ki@ adQ@iil acetate. The
tenperature overni ght. The sol vent S evapor at ed. The

riégreé&éosm@waarebﬁlr@éaﬁﬁhs}erdvrﬁwnéf’l %ﬂ'&éﬁé’ extracted
three tinmes with ethyl acetate (500 nL each). The
conbi ned organi c extracts v@agmplk Bed W th magnesi um
sulfate, filtered and evaﬁorat ed. The cg i proguct

)P

was puri fi edtMsyhdtir Grmethyh dbnimidezolitryletyy yridine
\(A'[gﬁsé‘%itlg Q@ﬁ%ﬁﬁﬁ@ wayfpreﬁﬁ&%ﬁfi‘ﬁ £cBRa20 with fige g@%fa[ s tydasieshmple A

as a brown sem_ sol.i
$stepdqnd %frgrrmmcéioﬂamqﬂ@)é nméalewnfiﬁolefi%ﬁe‘%o{gilﬂemdazole

purification for the next step.

Example C
2-Cyclopropyl-5-iodo-1H-imidazole

Step 1: 2-Cyclopropyl-1H-imidazole

The title compound can be prepared in accordance with patent WO 2002060877. .

Step 2: 2-Cyclopropyl-5-iodo-1H-imidazole

The title compound was prepared in accordance with the literature reference of Cliff &
Pyne, Synthesis-Stuttgart (7), 681-682(1994) by reacting 2-cyclopropyl-1H-imidazole
with iodine in the presence of NaOH. The obtained 4,5-diiodo-2-cyclopropyl -1H-

imidazole was then reacted with sodium sulfite to obtain the title compound.



Step 2:
2-Chl oro-4-(2-nethyl -1 Himdazol - 4-yl et hynyl ) - pyri di ne

w®elsnoamn7 1: PCT/EP2004/007177
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2-Chl oro-4-trimethylsilanyl ethygayl -pyridine (8.9 g,
purity < 100% as indicated in step 1) and
5-10do-2-nethyl -1 Hi mdazollﬁ(aﬁ‘b‘.ﬁdﬂ g, 64 mml
synthesis: MD. diff, ﬁi eS|s

681- 682) wer & Grdapsop ket phyre %widb‘fletg?fc le20 m_
of dry DMF. This m xture was evacuated and backfl 'l ed
vvlth %ro several tlmes to renove oxygen fromthe

m&tylg}wcﬁ{et ﬁo % SM IBHR;}PJH o mbmqwfa@ (793@|rrﬂr85q%nmol) were
(1.79 ﬁ )i | Odl

e arad]@pqlﬁ f@t-‘h(}{ é\lrrdiéie(fw gtapde @@ m"& Wérpfé) was added drop-
%@é@édﬂz(ﬁuhﬂ émm-at(g 1@1’@( e;(g"@ﬁem;r Bih STHE ¥4 dof MR Eurd lw%@stxrred at

evacuat éd an backfilled wth argon several tipes
Mo far 2oxkrgand thesmopled te spemitenpSaiuge: ﬂsﬁﬂszrqm@hm%{ﬂé%ml was

LAdAPA afa%mrygbmd%%o@%q%@m@h@ﬁw H ﬁ%sraeﬁ&seuqa pH 8

m Xt ure was heat to 600C and tetrabu mmnl um
ithorrnaenion by dienidelandithe mifturessas mstra%y fivvies) WitingQ0 ml of
Qﬁ&ﬁ&o&[e@l@ﬂesﬂl%hﬂg P2l Were WAHIGART | MVGSwtBaBried over
stirre room t 8nperature overni ght. The sol venf was
evegpesinmenlfatPhiltored perlievaperstadakbacnyge prpdegoweg pusified by column
\é”g%&ﬁatﬁgggﬁﬁg)ﬁ %%%z?gelt(%ﬁ%cé f@‘?§nd’\fhte Qleﬁ?é?lyéon‘gﬁ%hatw%s obtained as

gani c extracts were
@nj azanggisphd (Rgne SR U Bt de =, 16?2l(]t~’fe'ﬁad and evapor at ed.
The crude product was purified by chronat ography on

Shdd 21 4 ol Ac(e H?%'o@ﬁﬁuﬁé’thﬁﬁfn% PRLNBRGL 283 eyl ARG

rer roma m xture of nethylene chloride

myﬂhylamta'@%l (Z?hléldﬁéér%@@ﬁtl@ﬂd@bexam)aé omt(36-h &k 1lggnmol)
QVJNE%J)IVQJ oo a?f'R) L%O(rﬁl) 83d g(bdléﬂi%ydrl ﬁéo 622 mmol) was added at
r

H 1 m dazol -'4- -pyridi ne
Thenlttﬁmera@unpﬂmrlﬂa@umreww r@ﬂuxeni ac l;le releenii was eypporated

é@érg@nE%CP@/I??ﬁm ?1365 l\ﬁlfﬁa) ]wef%rﬂlge&ufl&?trgny further

ine and
@ur@d@t@l f@eﬂtfyrlleXt $tep.ni dazol e. Exanple C
2- Cycl opropyl -5-iodo-I Him dazol e

Step 3: ( Z)—2—Acetvlamin0—3—cyclopropylamino—but-z—enoic acid ethyl ester

(Z)-2-Acetylamino-3-dimethylamino-but-2-enoic acid ethyl ester (4.3g, 20 mmol) and
cyclopropylamine (1.14g, 20 mmol) were stirred at room temperature in acetic acid (40
ml) for 2 hrs. The reaction mixture was diluted slowly with 30 ml of water and
evaporated under vacuum at 35°C. Water (30 ml) was added to the residue and
evaporated again at 35°C. The same procedure was repeated twice with toluene (30 ml
each) to obtain the desired crude product as a dark brown oil [MS: m/e =227.4
(M+H")], which could be used without any further purification for the next step.

Step 4: 1-Cyclopropyl-2,5-dimethyl-1H-imidazole-4-carboxylic acid ethyl ester

Fine powdered ammonium sulfate (0.13g, 1 mmol) was added to a suspension of (Z)-2-
acetylamino-3-cyclopropylamino-but-2-enoic acid ethyl ester (7.0 g, 20 mmol) and
hexamethyldisilazane (50 ml, 235 mmol) and refluxed over night at 145°C. The reaction
mixture was evaporated and extracted with ethyl acetate and water. The organic phase

was dried over sodium sulfate and evaporated. The crude product was purified by



Step 1. 2-Cyclopropyl-IHimdazole The title conpound
can be prepared in accordance wth patent WO

WQoMROEA877. Step 2: 2-Cycl opropyl -5-i odo- | H i PCTEREDDEL007177
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The title conpound was preparedin accordance with the
literature reference of Ciffé& Pyne, _ .
S§ﬂl!‘#1ﬁé§h§m$!tegltang on §iliya gebB1hi6 8(ta109 4)ethanot éﬂﬁ:hmd@le desired

G A I R e

-1 H m dazole was then reacted with sodiumsulfite to
oBerpd Lt Geclopropy-Shdimethyl- Ek-amplagolpt-yl) - methanol

| 1' @{zabﬁﬁfp?f’i's ArRRbHy- rﬁﬂ infid 270t Emcgmé)g(yl Hiid &h?l%%t%' 0.7 g, 3 mmol)
4W18| di&'_apl’feql by 2 mbolrg TR @ayl-cpbled 6m 8°C. Zithtrh ylundibu oxtgzoide (3.4 mL,
SIS THPAS )?/IE:%F |V\yag la@i ﬁgp&sg a%cg }?rrgml{%f M aPC, The 1 Ipagtiop mixture

phosphor 0X Wer e 1 xe
cowsi wgnehgddth N1 A ml df weteh gl 1daet Qafml\ﬁmd@m }erd)qde%ﬂ 0.4 ml of
E(g%(fl(i‘)l% ﬁ&é@ﬁmﬂgﬁq@@w{s%eé@a%?tug%@f% Q%n ﬁ/\llgesr g rvé'laoraattedgtggryness to
fahtain the dasired pempprand ssadightydlowrsobith(6. ézrg,easafoy MS: m/e = 167.4

onet hane (150 m) was added and the m xture
pouregfl nto 800 m of ice-water. The pH was adj usted

to pH 8 with anmoni um hydroxi de and the m xture was
egmn‘étr‘erth(b o El- Wb 1dimet g '

A RS BRI TR b bgyes
Thsoked thetmbdfdichlprangshiarief Madgay (¥ oside (3 g, 30 mmol) was added
%%HQH@%Q&E(ﬂpgﬁﬁtg& sﬁhje!i egﬁlc dc‘r%t}tpélThaeCs%L%aetél%)ogMaa Ztirfdéhrough a

desire ouna was O as an ora

gi1cahﬂ@,ﬁ)eed\,ﬂus pidand wweé w(tMEiltthk)ronﬁtt]ﬁmeZThe solvents were evaporated
(a%)i tF é\&ﬁ%a lc@rgbgtgn&)’wgg (ﬁ)‘ﬁlﬁ&i %rg g]r%w?ll’lstohg (8 [1:]? | ,%2%' E/IS m/e = 165.3

41\’HHB) mst hyI am no- et h- (Z) -yl i dene] - 2- net hyl - 4H oxazol
-5-one (36 4 g, 216 nmol) vvas di ssol ved in ethanol

l’(é‘fm@@@e&oﬁ(mprbhﬂ) -Fhespélohmemtd dl\mstlg'i/eqnﬂr(ﬁbgj.% amdol) has dissolved in
any ot E@lrgﬁ%lu?{;gmﬁ{n F‘:egﬁ)%?atg ((g zﬁ*g,n x)r%n ﬁ?\gﬁs ad%%id\% soqutlon of 1-
cyclopropyl-2,5-dimethyl-1H-imidazole-4-carbaldehyde (0.42 g, 3 mmol) in 5 ml
methanol was added drop wise at room temperature. The reaction mixture was stirred at
room temperature overnight. The solvent was evaporated. The residue was taken up in 15
mL water and extracted three times with ethyl acetate (15 ml each). The combined
organic extracts were dried with sodium sulfate, filtered and evaporated. The crude

product was purified by flash chromatography on silica gel (heptane / ethyl acetate 80:20

—> 0:100 gradient) and the desired compound was obtained as a white solid (0.12 g,
30%), MS: m/e = 161.4 (M+).

Preparation of the pharmaceutical compositions:

Example |

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

mg/Tablet



Step 3:
(2)-2- Acet yl am no- 3-cycl opr opyl am no- but - 2-enoi ¢ aci d

w@tdvgloorst er PCT/EP2004/007177
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(Z) - 2- Acet yl am no- 3- di net hyl ani ?fo~ but - 2- enoi ¢ aci d

et hyl ester (4.3g, 20 mmol) and cycl opropyl am ne
(Actvggngredieptol ) were stirred a00room tenperature in
APEIHG @G Goed40 M) for 2 hrs. Jhe reaction mxture
was diluted slowly with 30 m of water and evaporated
uldete coretiaithat 35C. Water (30 3 ) was added to the
resi ; porated agai n at ¢350C. The sane
progggﬁ gqag§¥?e eated tw ce mﬁ?h tol uene (30 m each)
tﬂaéﬁﬁaxﬁnﬁhéﬁéégired crude product as a dark brown

OaghdBim Wefrare 227-4 (M 1-HH)], ,which could be used
mﬁtﬁout any further purification for the next step.

Stadpetsreight 250
| - Cycl opropyl -2, 5-di net hyl -1 Hi m dazol e- 4- car boxylic
acid ethyl ester Fine powdered anmoni um sul fate
(0.13g, 1 mmol) was added to a suspension of (2) -2-
acet yl am no- 3- cycl opr opyl am no- but - 2-enoi ¢ aci d et hyl
ester (7.0 g, 20 mmol) and Exaxeplellhy| di si |l azane (50
m, 235 mmol) and refluxed over night at 145C. The
reacti ' C |
Cihyl s P R AR SR BEL R lodgl manner
over sodium sul fate and evaporated. The crude product
was ﬁ@&ﬂﬁh@ﬁ bycol um chr omat ography on silica ge
(ethyl acetate / nethanol 4:1) and the desired
cofipeimdedias obtained as a |ighgybrown solid (1.3 g,
%% - me = 209.1 (MrH+). Step 5:
HonrEado e85 1 - 2, 5- di met hyl - 1 HI®%i dazol - 4- yl ) - met hanol
Iweite boxarsewd - 2, 5-di met hyl - | H-iggi dazol e- 4- car boxylic
ﬁfid_ethyl ester (0.7 g, 3 mmol) was dissolved in 20

ohgigylprolideae cool ed to 00C. LRt hi um al uni num hydri de
G%é’armxyrﬂe%)hgﬂar&'ﬁ 3 mmmol ) wasgpadded dropw se and
stirred for ITh at 0OC. The reaction m xture was
ddesieram siparsfe0. 13 nm of water,40.13n of 4N sodi um
hy@repxiedgr and 0.4 m of water. godi um sul fate was
added, stirred for 10 mn, filTered and evaporated to
dryness to obtain the desired conpound as a |ight
yellow solid (0.52 g, 93%, M5 me = 167.4 (MtH +).
Step 6:
I-Cyclopropyl-2,5-dinethyIEkgméghﬂazole-4-carbaldehyde
(1 -Cycl opropyl -2, 5-di met hyl - I'm dazol - 4-yl) - nmet hano
(0.52(9, 3 nmpl ) was. o

apsules of the following composition are produced:

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

Magnesium stearate

Capsule fill weight



di ssolved in 60 m ofdichl oronet hane. Mangan (I1V)
oxide (3 g, 30 mmpl) was added and the reaction
wonreoosnexa1stirred at reflux for 2 hrs. The suspsrBEP2004/007177
was filtered through a dicaliteyspeed plus pad and
washed wi th dichl oronmet hane. The sol vents were
ev apor'Ifhte%Qtl@nggﬂeﬁﬁngﬁaﬁ)ﬂfﬂsLﬁﬁﬂﬁ%ﬁﬁhé’\ﬁﬁe ety shdiehdsctdse and the
-brown solid (0.4 , M. nle = 165.3 (MrH+),.
SﬁléfPCWStallthFéu‘élﬁf%§/ hogmg@rﬁ:yﬂg}y nyxed with one another, $ieved and
Fh&lerel it addaphdrgQb@arate are admixed. The final mixture is filled into hard
(I - Di azo-2- oxo-propyl ) - phosphoni c acid di methyl ester
@olagngcapsulgnef sputale Sigg-ssol ved in 10 nL of met hanol .
Pot assi um carbonate (0.74 g, 5 mol) was added. A
s solution of 1-
cycl opropyl -2, 5-di net hyl -| H i m dazol e- 4- car bal dehyde
(0.42 g, 3 mol) in 5 nm nethanol was added drop w se
at roomtenperature. The reaction m xture was stirred
at room tenperature overnight. The sol vent was
evaporated. The residue was taken up in 15 nLwater and
extracted three tines with ethyl acetate (15 nl each).
The conbi ned organic extracts were dried with sodi um
sulfate, filtered and evaporated. The crude product
was purified by flash chromatography on silica ge
(heptane / ethyl acetate 80:20 - 0:100 gradient) and
the desired conmpound was obtained as a white solid
(0.12 g, 30%, MS: me = 161.4 (M+). Preparation of
t he pharnmaceutical conpositions: Exanple | Tabl ets of
the followi ng conmposition are produced in a
conventional manner: ng/ Tabl et Acti vei ngredi ent 100
Powdered | actose 95 Wiite corn starch 35
Pol yvi nyl pyrroli done 8 Na carboxynet hyl starch 10
Magnesi unst earate 2



Tabl et wei ght 250 Exanple Il Tablets of the follow ng

conposition are produced in a conventional nanner:
worodadsiet Active ingredient 200 Powder ed | actBGSBERLD04/007177

VWhite corn starch 64 Pol yvinylpgrrolidone 12 Na

car boxynet hyl starch 20 Magnesi um stearate 4 Tabl et

wei ght 400 Exanple 11l CapsuCeRgn®f the follow ng

conmposition are produced: ng/ Capsul e Active ingredient

50 Cryg&al line | actose 6q M crlocryst alline cellul ose

34 Tl M SOMBGHRE PURF SEE PR W Capsul e fill wei ght

15QThe active ingredient having a suitable particle

size, the crystalline |lactose and tRe mcro

crystalline cellul ose are honogenegusly m xed with one

anot her, sieved and thereafter tgl chgnd magnesi um

Stearate are adm xedz ThB. fi i xtijure is filled into

hard gel ati ne capsul es \of /suitabl e size.Cains 1. A

conpound ofthe general}{}}i‘I

wherein
5 R signifies halogen, lower alkyl, lower alkoxy, CFs, CF,H, OCF;3;, OCF,H, or cyano;
R*  signifies lower alkyl or cycloalkyl;

R®>  signifies lower alkyl, cycloalkyl, -(CH,),-cycloalkyl, -(CH,),-CN or
-(CH,)n-O-lower alkyl, lower-alkoxy aryl, F,-R>, wherein R’ is lower alkyl or lower
alkenyl;

10 nisl,2or3;

R*  is hydrogen, C(O)H, or CH,R® wherein R is hydrogen, OH, C,-Cs-alkyl, C5-C),-
cycloalkyl;

as well as to pharmaceutically acceptable salts thereof.
2. A compound according to claim 1 wherein R’is F,-R°.
15 3. A compound according to claim 2, wherein the compound is:

4-[1-(2,2-Difluoro-ethyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-pyridine, -
2-Chloro-4-[1-(2,2-difluoro-ethyl)-2-methyl-1H-imidazol-4-ylethynyl]-pyridine,
4-[1-((E)-2-Fluoro-vinyl)-2-methyl-1H-imidazol-4-ylethynyl]-2-methyl-pyridine,
: 2-Chloro-4-[2-methyl-1-(2,2,2-trifluoro-ethyl)-1H-imidazol-4-ylethynyl] -pyridine, or
20  2-Methyl-4-[2-methyl-1 -(2,2,2;friﬂuoro—ethyl)- 1H-imidazol-4-ylethynyl]-pyridine.

4. A compound according to claim 1 of the general formula [A



wherein Rl signifies halogen, |ower alkyl, |ower
al koxy, CF3, CF2H, OCF3, OCF2H, or cyano; R2 signifies

wo omwsnorlkyl or cycloal kyl; R3 signifies | owerPel/kEpiops/007177
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cycl oal kyl, -(CH n-cycl oal kyl -29(CHb) n-CN or - (CHy

-O |l ower al kyl, |ower-al koxy aryl, Fn-R5, wherein R5
is |lower alkyl or lower alkenyl; nds i , 2 or 3; R4
is hydrogen, C(OH, or CH2R5 wherei/n R5 is hydrogen,
OH, G -C-alkyl, C-Q 2- cyclo Wy as well as to
phar maceuti cal * accgpt apg¥e thereof. 2. A
conpound according to aj/m Twherdin R3 iss Fn-R5. 3. A
conpound according to gia m2, wherein the conpound

i S: R’
4-[1-(2,2-Difluoro-ethyl)-2-methyl-1Himdazol -4-yleth

%ﬁ%k+ 2- et hyl - pyri di ne,
oro-4-[1-(2,2-difluoro-ethyl)-2-nethyl-1Himdazo
I-4 yl ethynyl] -pyridine,
R -S(gp@es halpgens fayvey iakkyl, jomnémhylcﬂslelrpm@azol 4-yl eth
ynyI] 2- et hyl - pyri di ne,

4 2,2-trif|uoro-ethy|)-|H-irrid

azoI k%ﬁﬁeé{%‘%ﬁy hcyIJpcylrjloé‘gﬁl’

2, Met hyl -4-[2-nmet hyl -1 - ( trlfluoro ethxcé-ll-l-imd
N

&ol %nsﬁeélqmﬁyll% QXFM%IIF%G Cﬂz)n wydesbduntetha di'ng to

cl ai f_.d-hsvaensg;al fornula IAIA wherein Rl
Si gnﬁ?{gg hal ogenné? 'ower al kyl, |ower al koxy, CF3 or

cyano; R2 signifies |ower al kyI or cycloal kyl; R3
siighiZ ok | oner al kyl, cycloal kyl,-(CH 2)n-cycl oal kyl ,
-(CH 2)n-CN or (CH2)n Olower alkyl; nis 1, 2 or 3;

?f’] wek ]gvems fopHahRREREEM aean.!publeasaﬁsemeeéyfe salts
ereo

5. A compound of formula I in accordance with claim 4, wherein R’ is

—CH,-cycloalkyl and the other definitions are as described in claim 1.

6. A compound of formula I in accordance with claim 5, wherein the compounds

are

4-(1-cyclopropylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
4-(1-cyclobutylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
2-chloro-4-(1-cyclopropylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-pyridine or
2-chloro-4-(1-cyclobutylmethyl-2-methyl-1H-imidazol-4-ylethynyl)-pyridine.

7. A compound of formula I in accordance with claim 4, wherein R® is lower alkyl

and the other definitions are as described in claim 4.

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

are

4-(1,2-dimethyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
4-(1-isopropyl-2-methyl-1H-imidazol-4-ylethynyl)-2-methyl-pyridine,
4-(1-isobutyl-2-methyl- 1H-imidazol-4-ylethynyl)-2-methyl-pyridine or
2-chloro-4-(1-isobutyl-2-methyl-1H-imidazol-4-ylethynyl)-pyridine.



5. A conpound of formula I in accordance with claim 4,
wherein R3 is - CH2-cycl oal kyl and the ot her

walgfosnexiions are as described in claiml. 6. ACDRPDOMIE)T7177
of formula I in accordance w tI30cl aim5, wherein the
conmpounds are
4- (| Scpadoapronpyt lofifet tyila 12n reddngtd rnde i thndld a4y whéreph BF By A¥,-CN or

) ~2- | - pyri di ne,
42?%2)%‘:?%‘%6&%}1‘/ thyl - 2- met hyl - 1 H-i i dazol - 4- yI et hynyl
) - 2- et hyl - pyri di ne, _
2- chl1ér &<dmpbucy of fopnokylime¢doydanze methhjdiml Fwhaiettathelcothpounds
-¥éethynyl)-pyridine or
f—chloro-4-(|-cyc|obuty|nethyI-Z-nethyI-IFLinidazoI-4-
yl ethynyl)-pyridine. 7. A conpound of fornmula | in
5 alRewmethgh6e 2vntthylepyaidin4;ylathpmg)-imiddzalsl -yipweetomiltdily lor and

B B S L L 00 SRR B P e

wherei n the conpounds are
4- (1 ,12- Alipmedebsyfor prdpamiglacamhpaind dtfbymylh Y a9defmet yi clpipns 1 to 10,

%@&P?Sﬁsféﬁwf‘i":snet hyl -1 Hi mi dazol - 4-yl et hynyl ) - 2- et
hyl - pyri di ne,
4a) teagtggaophpaindwif hormulaHi ni dazol - 4-yl et hynyl ) - 2- et h
yl - pyridi ne or
2-chloro-4-(l-isobutyl -2-nethyl ;| Himdazol - 4-yl et hyny
l')-pyridine.9. A conpound of fo la | in accordance
wth claim4, wherein R3is - NCNor-(CH
2)2-O- 1 ower al kyl. 10. A conpgundjof formula | in
10 accordance with claim9, whereis the conpounds are (1)
[2-nethy|-5-(2-ne§hy)N i n-4-ylethynyl)-imdazol -1 -
yl] -acetonitrile o
4-11-(2-nmet hoxy- et FAN et hyl -1 Hi m dazol - 4-yl et hyny
|1-2-methyl -pyridine. 1R A process for preparing a
conmpound of forrmula | as defined in clains 1 to 10,

%ﬂre:fr%{l g{n ,ﬁ?ﬁ%ﬁ AT tih% Fea 1an)gs 5 &Cﬁtnieg IpéyCompoun d of
with a compound of formula III
R>-Z (I1I)
wherein R® has the meanings as defined above and Z is halogen or methylsulfonate
15 (OSO,CHs), or

(b) reacting a compound of formula IV

2
/
N . | (V)

R R

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

with a compound of formula V

20 | SN (V)

X =

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



wherein R1, R2 and R4 have the neani ngs as defi ned
above, with a conpound of formula Il R3-Z (I11)

wob@s®0I11R3 has the neani ngs as defined above BOMER2008007177
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hal ogen or nethyl sul fonate (OS@CH3), or (b) reacting
a compound of forrmula IV (1V) wherein R2, R3 and R4
Hayfattigy I®APAE ASordafla wed above, with a conpound of
formula V, 1 (V) wherein Rl has the neani ngs as

defi ned above and X is hal ogen; or(c) reacting a
conmpound of formR mlal .. (VI) R3 R4 wherein R,
R and R have the ne Lé(s as defined above and hal is

u

hal ogen, with a co 40f formula VII (M1) Y (VD)
wherein RL has thelneanfng as defined above and Yis
trimet hgl 33i |yl 0r hydrogen, and if desired, converting
tWleereio MyoRiraad Rothawé thedn¢amtings phdefimed ebovezaldhabisdelpgabl e
| L . Aprocess for preparing a

%ﬁfg%gﬂﬂbﬁf@%ﬁ@u lglalvlﬂ;is defined in clains 1 to 10,
whi ch process conpri ses

Rl

| =

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

12. A process for preparing a compound of formula I as defined in claims 1 to 10,

which process comprises

a) reacting a compound of formula

II

with a compound of formula
R’-Z I

wherein R? has the meanings as defined above and Z is halogen,

to a compound of formula



a) reacting a conpound of forrmula with a conpound of
formula R3--ZZ |11 wherein R3 has the neani ngs as

waledosnexdi1above and Z i s hal ogen, to a conpoundP@f/EP2004/007177

10

15

20

formul awherein R1, R2 and R3 ar® as descri bed above
and Hal is preferably chloro, bronmo or iodo, and if
desired, when R4 is other than hydrogem' b) reacting
the conpound of fornmula A with a co und of formul a:
R4Hal Vi1l to a conpound of fornmula fsheyein R, R, R
and R are as descri bed pbhovey and_i-f\degired,
converting the conpounds ofita ed i nt
pharmaceutically acceptabl ¢4—=&cid addition salts. 13. A
medi cament cont ai ni ng one®or nore conpouggf as cl ai ned
in any one of clains 1 to 10 and pharnac ically
acceptabl e excipients for the treatnent and prevention
of nmovheRSnRe cRptrok R'meelaedesctittidsibodessl Halds prefeshle ditens, bromo
accoq)k&gjgg claim 13 for the treatnent and prevention

of acute an ?or chroni c neurol ogi cal disorders, in
particul ar anxiety, or for the treatnment of chronic
and dfdaswedaitren RISs gtheotipo bpdrogen,accor dance with any
one of clains 1to 10 as well as its pharmaceutically
accepb atsketingthe compousdof formhla IAneigi aemhpoundsffuantlaon
of md uR5 receptor nedi ated di sorders.16. The use of a
compound i n accordance with éﬁﬁhbﬁ@ﬂbf claims 1 to 10
as well as its pharmaceutical ™ acceptable salt for the
manuftaé componnd pbdrmakent s for the treat ment and
prevention of nd uR5 receptor nedi ated di sorders. 17.
The use according to claim 16 for therhanufacture of
medi canents for the

J N

wherein R}, R%, R? and R* are as described above, and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition

salts.

13. A medicament containing one or more compounds as claimed in any one of
claims 1 to 10 and pharmaceutically acceptable excipients for the treatment and

prevention of mGluR5 receptor mediated disorders.

14. A medicament according to claim 13 for the treatment and prevention of acute

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

chronic and acute pain.

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

pharmaceutically acceptable salt for use in the treatment or prevention of mGIluR5

receptor mediated disorders.



treatnment and prevention of acute and/or chronic
neur ol ogi cal disorders, in particular anxiety, or for
wo b@soerat mrent of chronic and acute pain. 18. HCEEP2004/007177
i nvention as hereinbefore descrized. *
16. The use of a compound in accordance with any one of claims 1 to 10 as well as
its pharmaceutically acceptable salt for the manufacture of medicaments for the

treatment and prevention of mGluR5 receptor mediated disorders.

17. The use according to claim 16 for the manufacture of medicaments for the
5 treatment and prevention of acute and/or chronic neurological disorders, in particular

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

18. The invention as hereinbefore described.

%%



