28 Decenmber 2006 |nidazole derivatives Il The
present invention relates to im dazole derivatives of

the general formula R N RNI | W R wher Qg®ec&ber2006
signifies hal ogen, |ower alkyl, lower alkoxy, CF3,
CF2H, OCF3, OCF2H, or cyan; R2 signifies | ower alkyl
or cycloalkyl; R3 signifies |ower alkyl, cycloalkyl,
-(CH2)a cycloal kyl, -(CH2),-CN or (CH2)n O | ower

“al kyl, | ower-al'koxy aryl, Pa-R5, wherein R5 is |ower

al kyl ‘or lower alkenyl; nisl,2or3; R is hydrogen,

C(OH or CH2R5 wher ei CH,
Ct--C6-al kyl, C3-Cr.z- gﬁn%Eo 1 9&&%?@ as to
pharnaceutlcally acceptable salts thereof It has now
FL‘HE Bfés@dt iKY tibe ?@at@%qglaﬁ% d{éﬁ@atﬁa@g'ypﬂg gg’ne?;l genss al
formula | are netabotropic glutanate rece
.antagonlsts Compounds of fornula | are dlstlngU|shed
by having val uabl e therapeutlc progerties. They can be
used in the treatnent or - preventign of nGE uR5
receptor nedi ated dlsorders In ﬁhémcentral nervous
system (CNS) the tr&ﬂ§€? ; muli takes pl ace
- by the interaction of /,eurotransnlttér which is
~sent out by a neuron, 3NMt «a neuroreceptor. Qutamate
is the major ex0|tatgry neurotransmtter in the brain
and plays a unique role in a variety of centra
whergimus system (CNS) functions. The
gl ut amat e- dependent VBl 23. 04 2004 2 28 Decenber -

B0t AR LSS T B SRkl SRR, o v

receptors, forms |i‘gand-controlled ion channels. The

Rfet alpmifies fiver gllayt @mﬂealkyl

R®  signifies lower alkyl, cycloalkyl, ~(CH)y-cycloaliyl, -(CHy)y-CN o |
-(CHy)a-O-lower alkyl, lower-alkoxy aryl, F,-R® wherein R is Lowe_r alkyl or lower
alkenyl;

nisl,2or3;

RY s hydrogen, C(O)H or CHZR5 wherein R® is hydrogen, OH C,-Cs-alkyl, C3 Ciz-
cycloalkyl

as well as to pharmaceutically acceptable salts thereof,

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

prevention of mGluR5 receptor mediated disorders.

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

mnteraction 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’ina vanety of central nervous system {CNS) functions. The glutamate-dependent
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receptors (nm3d uR) belong to the second main group and,
furthernore, belong to the famly of Goprotein

coupl ed receptors. At present, eight differep§ 5006
of these nmd uR are known and of ~£hese some even have

sub:- Accordi.n 0 their sequence_ honol ogy,

s :&giﬁ%'%mf i?%‘?%ffc"f § @HI%EMH 5 s emvepaddaiist e group, namecly the
s EPRET PP raceptone fane lightd-ESRaNQL s, SaRnhe 18IR: diyi

inLg tt(%}g%e 1‘31%25 gr ougé m@ URL and N URS %P%%ﬁgétgﬁpqc glutamate
group T, Iﬁ*& SHE P URLINSRETeE g iy thermoamdelong to the
G RA of GGhroRen coplddRéceptsts MA URB bel ong to group |11,

Li gands of netabotropic glutamte receptors bel ongi ng

" to the.first. orpup.can be used for the treatment or
prev e%t iprgse%% glﬁgh‘ﬁgergwb‘?l@i“bﬁrﬁ EbHiese Ml hrsdinontn and of these some

d |em11ts’ﬁsub$jq&h Aoa@rdpﬁg,yt@!méf &qu@r@elh%morﬁy si%nal transduction
smcﬁ%gyrgmemcgé Alﬁ{hffl mer's disease, cog tive ] _

di'sor ders® ARUEREhinarLEsh these gghtascepsoms casbetubodivided into three
asutt-grquisn. Ot her treatable indications in this

connection are restricted brain function caused by

bypas atio ranspl ants, poor bl ood supply to |

t he b%é? ﬁ},%i %fﬁll H@U&lp%oxﬁgﬁo&z@%g, m&é@é apdjmElu®$ belong to group H
harploxiGiuR4 us €1k RaY T EONAHICH G LA 1l ’ nd:

hypogl ycaem a: Further treatable ?‘ﬁ%‘?é@ﬁ@%@ are

" ische ]' gﬂdsH nt i n ton' s chorea, amyotrophic |ateral _
sclerosi's® ( Ay, trBB‘l"r@H%_t?I_ﬁa‘@éi@@_ﬁtbe%Imm toethe first group canbe
I wpd fdrebe treatnidn0pasYentiodig@RAND hﬁdfg?gllﬁ'\?\gﬁ:ﬁﬁggo%g%[:al disorders such

ggkgi %onis caused by nedicanents a
N P ERSPRAR B hizoRtrega .o lgheamar edisehed, icogratioydisorders and

froerobtyodticits US Weltss Bréhic IMB&hEe SAASMS, convul sions,
m graine, urinary .incontinence, nicotine addiction,

opi ate, addi ction, anxiety, voniting, dyskinesia and’
depr B reebianans dhia cernectiph asmredtricipd braihfunction caused
EbyERSs aperations GPtARBHIENE I A d.chronic . . .
%F_\%ﬁner atiyve %iaocesses o&%oﬁglotr?gras\%% té%[bé?‘ﬂfj’ %IBBﬂ cqrd injuries,
RS Rypgrgsadsed bE prighencydeardint inerest Bad kizpsgycasmia, Further
tesebis éndithiidns AEH QR e S ot rophi c | ateral .
E&Sﬁr sis and muit F%ﬁ%%@g%ﬁgﬁoﬁe&%ﬂ?ﬁ% ¢ fateral sclerosis
A a fé’se%t@c%u%f:é by ¥ 50‘13’hl1f9ni1a3,'aﬂ:ﬁh0@mhiy§xﬂiopaﬂ1ic parkinsonism or
RIrR 581 bansddd : endengy I in _
Jnec. Parenis a3 nit s SRS G AT od R bt Blutamate-
gg6h oph Sudigp egi miubgle spmeng] cobolsibhs rigLah R asf
80818 McotRR alldictish, BRRARRfict gn}iiéﬂsﬂ vomiting, dyskinesia and

depressions.-

Disorders mediated full or in part by mGIuRS5 are for example acute, traumatic and
chronic degenerative processes of the nervous system, such as Alzheimer’s disease, senile | o
- 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 mGluR5 antagonists are especially useful for the treatment of anxiety and
pain. ' ' -




In a first aspect, there is provided a conpound of
formulal R2N-/ \NR' it wherein R is selected
from hal ogen, |ower alkyl, |ower al koxy, CF

OCF3, OCF2H, and cyano: R2 is |ower alkyl Or%sﬂ%%&hterzooe
cycloal kyi; R3 is selected fromlower alkyl,

cycl oal kyl, -(CH2).-cycloal kyl; -(CH2); CN, {CH2);

O O\I\B{qa%lk l, lower-al kyl eneoxy aryl and _R5-F"

wher ei T aR8St agp _Cé\ﬁbﬂeiabﬂeyﬂded)ﬁc&xﬁy\'ﬁﬁ,dgkmi nd nis

1, 2 or 3; and Ris selected fromhy 1.rogen,a1 OH and

CR2R5 wherein RS is selected from drogen, OH,

C - C6-al kyl and C3-Cl2-cycl oal kyl .—Qr a

pharmaceutical |y accgptalpyl e sal t /i heNeof In a second

aspect, there is provitgd 0 of formula A N
A R3/N wherein R is | ected from -hdl ogen, | ower
al kyl, | ower al koxy, - 3, REF2H3 OCF3, OCF2H, and

CYRisin R2 i's lower alkyl or cycloalkyl; and R3 is
sel.ected from | ower alkyl, cycloa Ikyl,

&) o-is yeéatel fiyeh ég;,f@“é? CH2).g- O-J ower al kyl , '
I{ovvez-%i n,e% g!:)yl an ’%‘:ﬂ%“"ﬁm@% P HReCFAL 1 Qffar OCFH,

al kyl or Iower alkenyl and nis 1, 2 or 3; or a

pRar madsdoweratlyl oF gelagpabl e salt thereof. In a third
' ovi'ded a pharnmaceutical conposition

aRpect " ere, | r |

whi ch go%ﬁteéleﬁong @Qyﬁp(ﬂﬂm @j'cléaikytw-@:ﬁz)n&%cl@ﬁﬁﬁnbféﬂz) -CN,

2006 «GH,),-O-lower alkyl, lower-alkyleneoxy aryl and -R*-F, wherein R® is lower
alkyl or lower alkenyland nis 1, 2 or 3; and

s selected from hydrogen, C(O)H, and CHR® wherein R® is selected from
hydrogen, OH, Ci-Gs-alkyl and Gs-Cyz-cycloalkyl;
or a pharmaceutically acceptable salt thereof,

R‘

In a second aspect, there is provided 3 compound of foﬁnula 1A

IA

1 . ' |
R’ B selected from ‘halogen, lower alkyl, lower alkoxy, CF,, CF,H, OCF} OCF,H,
and cyano; . , 2

2 .
R is lower alkyl or cycloalkyl; and

15 selected from lower alkyl, cycloalkyl, ~(CHy)y-cycloalkyl, -(CH;),-CN,
.—(CHz),-O—lowcr alkyl, lower-alkyleneoxy aryl and -R*-F, wherein R® is lower
alkyl or lower alkenyl and n is 1,2o0r3;

ora phannaceutically acceptable salt thereof.

In a third aspect, there is provided a pharmaceutical éaini)osriﬁon wﬁich comprises
a compound of formula I




RL R N/ N RNI2 wherein R is selected from

hal ogen, | ower al kyl, |ower al koxy, CF3, CF2H, OCFS,
OCF2g and cyan; R2 is |ower alkyl or cycl oal :

is selected fromlower alk 4 cycloal kyl, (CIZF sverlber 2006
-cycloal kyl, -(CdS,-CN, (ClS-3&1ower alkyl, [ower al
grleneoxy aryl and -RS-F, wherein R5 is lower alKkyl

or lower alkenyl and nis 1, 2 or 3; fand R4~ is

sel ected from hydrogen. C(0)g and - 5 wherein R5 is
selected from hydrogeg? Gl: | kyl and

C3-Cl12-cyol oal kyl ; or a phar ixal ly acceptabl e

salt thereof, and a ph ti cal acceptable

carrier, Disclosed hereinh ar€ conpounds of fornula I

and th@tﬁ:“phar maceutical ly acceptable salts, the
above-Rmentd rees £GRA. as maceutical ly active
substances_and their r%gﬂ?{,‘%ﬁoﬁfg&om.gy dY OCF;, OCFH,
herein.is a%g ess for preparing a conpound according
“to gerdferal is Ifwor atigll e celdatifyk OWi Ng t he general procedures

as OurPi negd ahouge onpgunds of fornula I. Further
di scl osed ei n aéng{.rlrggmrcagﬁ’gnf’%"%&'&‘{t afGHedagyoloatsylo r-(CH,),-CN,

nmore conpo “Colowerr bk evwesikylénoxg niyll @id 2870, wherein R’ is fower

phar maceutalkglr loyenticaphailiel, 830 pigent s for the
t reatgrent ;ap, I }I/Ie!g'ti on of mGluR5 receptor nediated

di sorders. such asw ivdtogen, K05, apdh CHRR® cwherpauRD soglectad. from
di sordersf‘Ydﬂﬂ%Qﬁ%ﬁhkﬂaadm}caHycmLchroni c or acute

pai n.w%a&&uﬁ&hp@egmgggaﬁiﬂgm@ the use of a conpound
in agﬁfyp(a%ge W Ih the presen invention as well as
its p arnaceﬁ{'?"&'td’f‘f?‘%@éﬁabl e salt for the

manuf acture of nedicanents for the treatnent and

preVﬁ[r%tli ol of md uR5 receptor nedi ated di sorders as

out I TRhed g‘b‘lf'&fén apescompoundsat ftﬂﬁﬂ@ala&bﬂﬁi‘%h&&lak&%ﬁg acceptabl
saftef ithe h&m&ﬁﬁoﬁg@ggﬂboﬁgrnﬁ Hsed in the present cplable
prg(iﬁ:%r i ption apply S as pharmaceutically active substances and their

On.

Also disclosed herein is a process for preparing a compound according to general

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

Fu . . .

rther dlsclosgd herein are medicaments containing one or more compounds of the
resent inventi i
p | vention and pharmaceutically acceptable excipients for the treatment and
reve ' : i |
Prevention of mGIRS receptor mediated disorders, such as acute and/or chronic

neurological disorders, in particular anxiety and chronic or acute pain

Also disclo in i se of
sed herein is the use of a compound in accordance with the present

invention a i i
. s ‘Well as its pharmaceutlcally acceptable salt for the manufacture of
medicaments for the {reatment

and prevention of mGluRS recept . )
. . : 0
outlined above, _ ptor mediated disorders as




irrespective of whether the terns in question appear
al one or in conbination. The term"|ower al kyl" used
in the present description denotes straight- %@e@ 2
branched sat urat ed hydrocar bon 3resl dues with 'l ergl;er 006
carbon atonms, preferably with I to 4 carbon atorrs
such aSTmnyMHOQiﬁitm ol ro yl n- butyl, .

gﬂh A %f}whl Pition o PREAERY tepigs b Apresentelatiption apply
st rai ght charn® %F@n@ﬁ@ﬂlwmm ppear 1185t g glscox%gh’ano
fromzrjta]toe 10. carbon atoms, preferably with
car bon cm:mﬁlﬁdreﬂ A1RyiOhs ol ef i ni ¢ .doubl e bond, )
pr %frﬁfci%%/ I efl ni_c egq ‘@ r%sgﬂbg eSSUiPHOR densitentraight-chain or

| - pr openy On(rasldllyEIS)WﬂI I ﬁr@&h%@b(l o(u?ﬁr B}Qférzbly withl to 4

Th éanbenmdms;mm @ld@m

group, wherein alkyl @qr}?gg@yﬁéd’r @ bé)lﬁldtt-laayiand the like.

- et hoxy thQ‘l %@qupr opyI oxy, i -pr opyI oxy,

n- but yi OXY~ eltot@wtryigﬁ&%hmﬂﬁfﬁ bRy .
eb@'lucg@qmartﬁllotih%n*a I‘F@ e teb}fm acrl§t/1|"rdrm:"“bc’”l residues

- dqﬂgﬁrﬁg qDFovcgl ent ar ongtl C ra $ earbapi ptoahs and oneormore
consi of Y D Pondy pee ?rﬂbl}'wdqhﬁnkldm@blem&{(pgﬁ&%@mﬂ S

pipeegdnyl (Elig) bﬁﬂmuté?ﬁi&g&gl[? denotes fluori ne, PIOPCHYI 2-

I'odf ne.

chlorine, bromnine and
----- enber 2006. The term ‘cycl oal kyl "

denot €s ?‘%‘ai‘lﬁ%‘ta@@w’édm@ahn-o )
6defirmdiabmﬁ1@lif§s méhB ), @ har n%gutl c j%@%‘g’g&%ﬁ?b‘”
t&l %f erqa to any sal Eﬂgg‘e’ T EP P En-RFP lgdnmtyq‘oth-

or LT EbGthoBh PERizloxy HrsdoryataRaliny ﬂiéaels{,lggt ant
. invention are also the conpounds of fornu

to Rhewhien &iqs» Ihhes. hal ogen, lower al kyI

Quer..al k xy,rljﬂCFds%l%tr%k %)&a%" enESramatic carbacydinerdial d’,@ﬂslstlncrof
E&WG‘& MERNE. Féermdgnyifléﬁ&nypwer al kyl, cycl oal kyl ,

(CH2)n cycl oal kyl, -(CH2) -CN or (CH2)f O | owner

aI_ Ky The term ‘halogen” denotes fluorine, chlorine, bromine and jodine




nis 1l 2 or 3; as well as to pharmaceutically
‘acceptable salts thereof. Especially preferred are
those conmpounds, in which R3 is -(CH2)"-cycl aal
t he otAh%r definitions are as descri bed above?gtﬂo%ém%}%%
exanpl eThherhdicydwning &omRUNGS; . .
4- (Lugysopr opy! met r@? 2- et h&??&n’lt&i carbocydlic group, containing 3 ~ 6
H i m dazol-4:yl et hynyl ) - 2- met hyl - pyr i di ne,
4- (1 -‘cyﬁgﬂobut yl met hyl - 2- et hyl - 1
H- i m dakivd tedtn Vipleirhyaoki): @%flﬂ L= pY.ki di ne, )
2- chl, agfcz})} (L crcl gg opilulgyr?et y%%-lezfa}r/rtef%ﬂs 1o 30v;sait demvad-fom an
-yl et%nyl PR dicifeor dase. . -
2-chl O;HO- 4- (1-cydobutyl net hyl - 2- et hyl -1 Hi m dazol - 4-y
| et hy nyHincemyadsed bethe Gspegeh referred are further
t hose conpounds, - wherein R3e|ms‘10 %‘{,‘(’,eaf?sogﬁ%m{lpq%yds of formula TA:
exanpl e the foll owi ng conmpounds:
4- (1, 2-dnet hyl -1 Hi mi dazol - 4-yl et hynyt) - 2-met hyl - pyrid
ine, ' ' :
4-(1-isopropyl-2-methyl-1Himdaz@l - gyl et hynyl ) - 2- met
hyl - pyri di ne, : R_\(/N» == oy _
4-(1-isobutyl -2-methyl -1 i/ni dazol - 4- yl et bynyl ) - 2-met h
yl -pyridine or 'Ra/N : -
2-cbl oro-4-(1-isobutyl-2-nethyl-1Him.dazol -4-yl et hyny
I )-ﬁ%r_i di ne: -5- 28 Decenber 2006 Further preferred
ar&'{fiBse conpounds, wherein R3 is -CH2-CN or
-(CH2) 2- Ol ower al kyl, for exanple the follow ng
Cdﬁpo@{g@iﬁiesh Iogen% wer alkvl. o T o 7
[ 2- met hyl - 5- ?2_- e %yrg%c%,} iveh alkoyy, &iagngitane;i ni dazol - | -
y:lﬂz- acetonitrile or 4- [ 1-(2-methoxy-ethyl)-2-nethyl-
1Pk | nh8pidsolowgr slicgtonyyddilcyl2- met hyl - pyridine. Still
fugther‘preferred, conpounds are those conpounds
WREr ekipniR3s lo$y fallcﬁf’ f X e the followng
Conpougn?—f_;: ) éyclo f'@mBrcydoalkyi, ~(CH3)x-CN or
4- 1- (6FekePtlbwer gkt hyl ) - 2- met hyl - 1H i ni dazol - 4-yl et h
ynyl]-2-nmethyl -pyridine, 2-Chloro-4- [
1n{s2, 2o€rf | uoro-et hyl) - 2- et hyl - '
1H i m dazol - 4-yl ethynyl ]-pyridine, 4- [ ' _
- 1-((E)-2-Fl uoro-vinyl)-2-methyl - 1Hi m dazol - 4-yl et hyny
) - Z-Wﬂﬁ toBhargiaestically acceptable salts thereof.
2-Chloro-4-[2-nethyl-1-(2,2,2-trifluoro-ethyl)-1Himd
azol Fpetladil, Byaayld i dine, or . . _
i'_% Nbélgy éﬂ 4??2- rretcf{";%?- 03¢ SU18P9uRds; iy wiejelo Reis RYCHL, M dyitloalidy] and
ol e Sehaitomgrqas dysciibied eboveTiop cepmROURdS Qf i formul a
| or IA of the invention may be prepared accorai Agppnds:
4-(14y6l6 WG _C rj . [(,a) .reacting a conmpound of
Qg T AL S im0t Sy 2 oetiytopyridine,
2 h] CY lltY Ineth)fl—z—l.neﬂl‘jfl— 1 H"imidaZOl—4—YIe&1Ynyl) _thethYI"PYridine,
-C oro-é-(1--C’Y-clopropylmethyl—z—methyl—leiﬁnidazolw ‘

2—chloro-4—(.1-cyclobutylmethyLZ—methyl—1H—iinida201—4

4-ylethynyl)-pyridine or
“ylethynyl)-pyridine,

Especially preferred are further those com

. pounds, wherein R® is lower alkyl
example the following compounds: _ r alkyl, for

4-( 1,2-d§methyl-1H—inﬂdazol—4~ylethyny1)—2~meﬂ1yl-py1~idine
4-(1 -150propyl-2-methyl-1H -imidazol-4~y1ethyny])—2~meﬂa)d#pyridine
4-( 1-1sobuty1—2—methyl—1H—imidaz_o]—4-ylethynyl)-Z-methyl-pyridine 01'.

Z-r:h]oro—ti-(1—_isobutyl—z-methyl-lH-imidazo_l—é—ylethyn'yl)*pyridine.




N 2N/ (IT) HNi R4 wherein RlL, R2 and R4 have the
meani ngs as defined above, with a conpound-of fornula

1l R3-Z (I11) wherein R3 has t nmeani ngs 4006
above and(Z i s hal ogen or nethyl suI fonate (%%%%—%f/)
or Foither PRlticd raxh6 QRAM, AL OT MR A Tod | '%H\g'g (

R have
deﬁ](r:}% z'ﬁgg’v kg %W%@bﬁb@fpﬂfz@@@compmmcﬁ corrpound
of fornuIaVRI N (V) X wherein Rl has the neani ngs

as [Hefdtndd- (ab@m@lylapﬁl&ﬁqs{ 3y IEP% (1C))rl r geact %ﬁqug
TR G R Mo

hal is hal ogen with a conmpound of fornula VII
( Vbtil) further preferred compounds are those compounds wherein R® is Fo-R®, for example
the following compounds:

4-[1-(2,2-Difluoro-ethyl)-2- -miethyl-1H-imidazol-4- -ylethynyl]-2-methyl- pyndme, _
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
2-Methyl-4-[2-methyl-1-(2,2,2-trifluoro- -ethyl)-1H-imidazol-4- -ylethynyl]- pjmchne

The compounds of formula I or IA of the invention may be prepared according to a.
process which comprises:

(a) reacting a compound of formula I

(1I)

wherein R’, R? and R* have the meanings as defined above,
with 2 compound-of formula III

R>-Z ' ey
wherein R has the. meanings as deﬁned above and Z is halogen or methylsulfonate ‘
(OSO,CHs), or

(b) reacting a compound of formula IV - -
RN Z | - .
— :Ig ) (V)
R R "

.52 o3 4 :
wherein R?, R? and R?* have the meanings as defined above,




Y wherein Rl has the neaning as defined above and Y S

trinmethylsilyl or hydrogen, and if desired,

converting the conpounds obtained_into 28 December 2006
The

pharmaceutical ly acceptable acid gddition salts.

r eavithemoagodrdorihgedin (a) may be carried out in
accordance with standard procedures, e.g. by heating

a conmpound of fornula I R'and a conmpound. of formula Il
wherein Z is halogen witth a base |ike sodi um hydri de

in a solvent like tetrahydrofurane. The reaction as
described in (b) may rried out by a Sonogashira V)
coupling of a conp8und~of formula IV and a conpound

of a the presence of, e-g., Cu!,
( PI’%}%)E%E\ C%Egg &Etnéﬁn 185 35 <Pingd aboveizkd Xt iehnlapardoef ar an

or (gliettvglaformmminderffeanepashira et al., Synthesis
777 (1977)]. In one enbodi ment the meaning X in

conmpounds of forrmula V_.is brom ne or iodine. The

reacti-on as descri i‘h (Bpl above may, e.g. be
carried out in the pr ce of Cu!, (Ph3P)2PdCl 2,
Et 3N, n-Bu4F in a sgkvent Jike tetrahydrofuran or: (V)

di met hylf or mani de. The sd#lt forns are made by standard
prqgedurgs known to the skilled artisan. -7- 28
DB s EO@dI' Rehaye mimumadﬁrrx]@fas fiefrBdl88vd Ida Bhe I_t\é1 aLe

C OMes Ebrabb; r their preparation is NOWY
to the sk?lﬁgggg%bﬁggﬁa?The conpounds of genera
formula | and their pharmaceutically acceptable salts
can al so be manufactured Qy t he general procedure, as
shown bel ow. a) reacting compound of formula R rN
N/ HIl wth a conpoungsfyformula R3-Z Il wherein (VID)
R3 has the neani ngs as defired above and Z i s hal ogen,
to a conpound of for ' ' :

Y

P 1 N
wheérein R” has the meaning as defined above and Y is trimethylsilyl or hydrogen,

and if desired,

converti : ned i
rting the compounds obtained into pharmaceutically acceptable acid addition salts.

* The reaction as described in (a) may be carried out in accordance with sfan dard
procedures, e.g. by heatigg a compound of formula Il and a comi:ound of formula 11T
wherein Z is halogen with a base like sodium hydride in a solvent like tetcahydrofurane.
The reaction as described in (b) may be carried out bya Sonogashira coupling of a |

compound of formula IV and a compound of formula V in

the presence of, e.o.,
(PhsP),PdCl, P eof, e.g., Cul,

-Et3N 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 1n (c) above may, e.g. be

carried out in the presence of CuI, (PhsP),PdCl,, Et;N, n-BuyF in a solvent like
| tetrahydrofuran or dimethylformarmide.

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




N RNi \ f N 3 RIA wherein Rl, RZ and R3 areas
descri'bed above and Hal is preferably chloro, brono

or iodo, and if desired, when.R4_is other thampecember 2006
hydrogen, b) reacting the conpoun%l of formula I,&:CS\nmt?{ _

a cOnpounshueds bofrdhRe 11 Lo, & conpound of L
formila R.N.- / \ N eR~E{?a-?IaIIT\#J§3m§mf%§éV%8Er%g?m preparation is
2006 Y8k thifed arfien. R3 and R4 are as descri bed _
above, ‘and if desired, converting the conmpounds

obt ai nétheidbDophay SFRESYLIGALINY pt abl e aci d
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with a compound of formula
' R>-Z I

wherein R? hgs the meanings as defined above and Z is halogen
‘o a compound of formula
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| wherein R, R? and R3 are as described above and Hal is preferably chloro, bromo -
‘or iodo, and '

if desired, when R* is oﬂ1er than hydrogen,

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

R'Hal VI

to a compound of formula
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Th be synthesis
€ compounds can be synthesized by the procedure shown in the following schemes: -
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HNy RBRA RZRLN\N R3~ R4 ----cmmmmimao- - -
------- - - - _10- 28 Decenber 2006 wherein the
definitions are as descri bed abov§. The abovegsi&hEerSo06
is described in nore detail with féspect to the
preparation of tt)e conpound, wherein R is chloro, R2
“1's nmet hyl andhﬁisisobutyl. Step 1 ’

2- Chl g 0- 4-i odoj pyr | di ne_ i sSEp8sol ved 4 -THE and
trirkthyl Jam pe: '§\ﬁa' ure is evacuatfed and
“backfilled with afgon!several times

fromthe sol utig. 'OT(Pi phenyl phosphi ne and
bi s(tri phenyl phosphj ne) pal | adi un{11) cbl orj e Gre added

and the reaction mxture is stirred at r%om

tenperature fgr about 1 h. Copper(l)iodide and
trimethylsilyl ac&txéene are ddded. The reaction

mxture is stijrred At roomtenperature overnight and

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

wi t hout any further purification for the next step.

Step 2_Sol ution,1:

2- Chl oﬁa\f};lr\r' t hyl si | an%tjegghynyl ngri di ne as .

i ndi cated|in r.and 5- \f/N Step 5

i 0d0- 2: Ry - 1H P dazote—synt hesi & ~CLiff,
S.G Pyhe, thesis 1994, 681-682), . ¥4r¢ dissolved in '
THE and DVF. "This nixture is evacuited a d backfilled

with argon several tinmes to renove oxygen fromthe
solution. Solution 2: Triphenyl phosphi ne,

bi s(tri phenyl phosphine)-pal | adi un(1l1)chl ori de,

- copp %  indi de and trieshyls am ne ar B2dj sgol ved in

Step 1

THE Thi s/ m is also evacuated and Pac d  Stp7
with ar Sever@l tines to Témove OXYgen #om the -
sol uttbn So Qti on 2 is heated to abouk340 and_

solutionl i s added dropw se.. The reacti on

Scheme 3
Rz\FN | Step1 R2 -
HN\%’ e, N sep2
/N /
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mxture is heated to about 60 C and tetrabutyl‘anm)ni um
fluoride solution is added dropwi se during 45 mn.

The reaction is than stirred at room tenperat
over ni ght . The sol vent is evapor¥ted. The reglﬁ%cem}fer‘m%

WOr B rified 0 vent| onal manner. Step 3
Sodl umehy ri eﬁ?‘gnssﬁgﬁ%ﬂ?ﬁ%“g) APIEE A sol ution of
ﬂ:ﬁoro4 -met hyl -1 H i m dazol -
W?F th 16l ¢veriband ﬁEHForb Setaﬂj d@!ﬂ r ctttBQ%é }Sﬁﬁ%ﬁgﬁ@n of the

deo!ut[ ung, ®hé O A
pound, Fhérkog! i@ HB&IOO s Bt esa K Risopstadded and

mn. A solution ofis

stidt¢ed ng i s continued overnight. The product is

[ %Igd and purified in conventional nmanner. If in
Feé-igrewrrirme embseelvssﬂ;hem anditeXdthifl @nfhe. TR mixture is

r e gtra(}tlust%ﬂ&hﬁ bhcﬁcfﬂ@a eeds sgzvergl ! I(t(g ?ﬁlnintgs[reo o C;reﬁﬁor; QIlle solution.

él h (i& be separ ate
he gt RRE Rk FrRkABIC and b)S(trl-pheny‘lphosplnnc)paHa’dlum(II)]cgﬂOrldg Gre added and
I N

Degierrb s abgv heme 2 is describ
det ai %ﬁ%ﬁgﬁg%g%&t%?g Ff]oé) ThiFBPAFdEaeSer ot hd. Copper (I)lodlde and

YAprerRGne amaddgdCTﬂe@E&noB&mﬁxrérﬁts%d ag%)c/)g*lf’tﬁmperamre ,

cygxbe@ﬂ P d A6 1 N-Acetyl
ang Phgsphor oxyg§%8r1 %Fén?ﬁr iﬁe He‘éEEﬂdé‘GT bos&iGrithout any

e{)l?%ﬁ%i]lpacf@ttaﬂneb&steg added dropwi se slowly
durl ng 30m n at 5-10C (exothermc!). The reaction
m'sgélgze is stirred at 45C for 2.5 hrs and then cool ed
oomteger ature. Dichloronethane is added and the

Yo ks duieldgra- mtcmedgxlsﬂm;&rthynﬂlgyﬁamte L ﬁdﬁé@:’d‘iﬁ sﬂgp 1 e)and 5- |

de, Is wo

. aq | dr oxi
M&gf‘??{h d o éoné%h(t%?%%ﬂ‘s %%ﬁhﬁf 5.G BynepSimufiesis 1994, 681-682)

and

1-4L% dapilhL td>NE) Thik habeRd i3 gva'gﬁﬁt@a hmé ﬁgcg mtg) argon

OR&ret3 1l |n et hanol. and sodi um
added at e?g(g%n enper wn thegelugigpk sol ution is
refluxed for 1h. The solvent is evaporated and the

cPelgEop ﬂo’ﬁuphenytphms;dﬂnwbishﬁ}éherﬁfﬂﬁhcfsﬁﬁﬂ@fﬁal&ldﬁdm f’)afﬂon

f
( %pﬁepﬁ)ég&f&F glﬁr(itl s et@’?&‘l’ﬁ%&‘t qq?ﬂlémhﬁié.l% GHER Thisonttae fisthlso evacuated
etiyhackElet withdrgoy chepd @Rk 8RS ve 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 overmcrht 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- methy1~1H 1m1dazol—
4-ylethynyl)-pyridine in THE is added and the reaction mixture is stirred at room
temperature for about 30 min. A solution of isobutylbromide in THF is added and
shmng is continued overnight. The product is isolated and purlﬁed m conventional
manner.

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

heptane /ethanol 4/1).




are stirred at roomtenperaturé in acetic acid for 2

hrs. The reaction mxture is diluted slowy wth

- water and evaporated under vacuum at 35C. Vb8 Smber 2006
added to the residue and evaporated again af ?5% The

s ed twice th toluene to
bt ar o SRaEHEe B dSFREAR i woeie hith s e oducreparstion of he

t o§eTREFNGverdin Relspbhde,rlezds AT RA cysidb iRl Badd R .
hexamet hyl di si | azane over night at 145C. b.ﬁ%’g reactllsf)nﬁe Byl

m X¥8de is worked-up and purified in conventional
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-t he’ next ip aﬂbmgmum droxide, 15 worked-up and purified in conventional
(1m@}ltelropr opyl 2, 5-di met hyl - 1Hi mi dazol - 4- yl ) - met hanol

i s dissolved in dichloronmethane.. Mangan (I1V) oxide is

and the reaction mxture stirred at reflux for
2 ‘The suspension is filtered through a dicalite

S ﬂeBdDgh%tb}f]padm&mﬂl -€8) aidided] ex ndehyl Qﬁ@kﬁ@ﬁS 1Re i A88618] in ethanol

pr De r.2006 -12 Ste
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i g‘ hd S@S{@tt\mdfapnramltdﬂﬁmﬁé crud PPERIRSE W ﬂk&?\”ﬂ%‘tﬁ ﬁy 68 ther punﬁcatmn
, g%?g? né{tsg_:l ution of
1

opr op I-2,5-di nmet hyl.-1Him daz_ol e-
4- car bal dehyde in nethanol is added dropw se at room
téﬁpérature The reaction mxture was stirred at room

e..over ed-up. and purified in
ve &%Etg'n S (511‘8%9‘}@ ;‘12 -2081108¢ ocid ethgbistqrynd d}fcﬂl@ropylamme

. sedilgsdbvedn rmPdRtaedy E&éti%tabmlfo@fhﬂg}i;hg gé\?étruﬁ} m%.)Hure is diluted

[ vaguat ed backfilled wth ar
ﬁowlg' i @'é @rgﬁevgp%e@wdganggumt 35°C. Water is added to the residue
Tandpﬂvew’a&ﬁ(agmhlaﬂ 85°@AN%Phe same roce £ ss rﬁ]i)eated ice w:{t}éla)(]}ée&e to

ori are

bga( ih! Ihcg h$€é§&$ aig?ﬁl, ;g%gggnlra:s ggf{ygc taggttet withdine powdered ammonium
tsah’ne ;Ehwa&“f@)ﬂgl?%ﬁﬁ c;vepm g?&ﬁtqé‘@r‘ )T}%q-eac%é)g%?%urg}s worked-up
aé‘g%’ ?‘I‘iga/ FUYERtigr ! Pﬁaﬁflenc eis

Step 4

1- Cyclopropyl 2,5- dJmetbyl 1H-imidazole- 4~carboxyhc aad 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 usval manner. The :

desn’ed product is used without any further purification for the next step.

Step 5 -
(1—CyclopropyI—Z,S-dimethyl—lH~imidazol—4-y1)wmethanol 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 desu"ed product.




stirred at roomtenperature overnight, worked-up and
purified in conventional manner. The above schene 3

is described in nore detail with respect to t
preparation of the conpound, -wherein R is cﬁﬁgﬁ%r?beﬁgmé
is methyl, R3 is 1,1-difluoroethyl and R4 is hydrogen.
Shtep6 1 Sodiun1hydride is suspended in THF. A solution
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THF. This nmixture is al so evacuated and backfil

n several s to renpve oxygen fron1the
ﬁABF h‘f‘?"&%%&}e@tlﬁ G??C%g?f RgTr OV AlbtsSRec i e ggparation of the |
sOhpbhal) whedetn RA6 el ofly, BV S@thyll R8s rlqa&tﬂhefbetﬂ'?l x5y Reis'h?drogen. |
"heated to about 60 C and tetrabutylannnnlun1f uorid '

ol%tlon i s added 28 Decenber 2006 -13 dropw se
g 45 min. The reaction is than stirred at room

Sedipsy lgiduEe isQueiend i THTREA 3&9&1&@%5 jodoBN ﬁﬁ%ﬂh@fi imif%ole

: h§3|due |%h§$ﬁ§§d up and ur| fied i n conventional
rgRthetis: M Eukneabrmy: fﬁéé@% £B1-68¥an{IgHkfs added and the
FAPRALRBSR S Jti?xreﬂlﬁ ?odm @éﬂp&@tu@f&‘fa tlﬁb‘:ﬁ%nr R@thme of 2-

accordl(gto met hods novvn per .Se an taln I nt
boma-dd ratinspethire inEHF & asied mpbsttmﬁg)tsmdhn@ecio@verwht The
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heptane /ethanol 4/1).

Steg' 2 : :
Solution 1: 2~Chldro—4—trlmethylsil_anylethynyl-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 (I )chioride,
copper(I}iodide 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 solution 1 is added dropwise. The reaction

mixture is heated to about 60 °C and tetrabutylammonium fluoride solution is added




tartaric acid, methanesul phonic acid,
p-t ol uenesul phonic acid and the 1ike are suitable for

the formati on of pharnmaceutically acceptable
basi ¢ conmpounds of fornmula L -@Coopounds whlcﬁ§§%%%n§%2006
the alkali nmetals or alkaline earth nmetals, for

beedurSQid Sl«iﬂin PBE RS StdHs R @irkédat PRGN RSheMt0Fe dvBight. The -
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AR, F8sshlth, YalcRim, thileRORAS e 1ikd bQQ@{rﬁin‘és or basic amino acids
parklnsonlsn1or‘ parklnsonlsn1caused by nedi canents as

gasIsiitade faribg formasompli itrpesriticalygic slts glercicis gpmpounds..
functions, such as e.g. nuscle spasnms, convul sions,
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 alFsadE pyentiopeshitovagnetaya kinie el lmaiercga PEaEREIRIS LT IeRn be used.
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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.




transfected into EBNA cells using a procedure .
descri bed by Schl aeger and Chri stensen
[ Cytot echnol ogy 15:1-13 (1998)]. Cell nenbra o :
honobgenates were stored at -80C -until the d2§1k?amxﬂ2mm
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fit).




For binding experinments the Ki val ues of the conpounds
tested are given. The Ki value is defined by the
-following formula: K =1CSo/[1+L/Kd] in which 8?%@@!11%9006
val ues are those concentrationgsof the conpoun
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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




or its salts and the like can be used, for exanple, as
such carriers for tablets, coated tablets, dragees
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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




Sodi um hydride (76 ng, 55% 1.57 rmol) was suspended in

2 nmL of dry THF. A solution

of 2- met hyl - 4- (2- net hyl - 1Hi mdazol 4=yl et hynyk 5-R4hdboo
ne (150 ng, 0.76 28 Decenber 2006 -17 mmol) h eg nlt 6
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?:Iaz -4-yl et hynyl ) - 2-met hyl - pyri di ne The title
conpound, MS: mle = 240.3 (MtH+), was prepared in
accordance with the gener af od of exanple 1 from
2- et hyl - 4- ( 2- rrethl-ll—l-lmdangﬁgl- yl ethynyl ) -

pyri di ﬁéléﬁwwmﬂyém@vblﬂmw@maa&mhm@) -2- methvl-pyndme
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4- (1- Cydopropyl net hyl - 2-nmet hyl -1 H i m dazol - 4-yl et hynyI
)-2-met hyl - pyridine The tEtdnaplednpound, MS: me =
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general method of example 1 from 2-methyl-4-(2-methyl-1H-imidazol-4-ylethynyl)-
pyridine and iscbutylbromide.

: 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. |




4- (1- Cycl obut yl met hyl - 2- met hyl - 1H-i ni dazol - 4-yl et hynyl
)-2-methyl -pyridine The title conpound, M5: me =

°266. 2. (MrH+) , was prepared in accordance V"'tasﬁl@emberm%
general nethod of exanple 1 frohd-
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conpound, MS: nmfe = 2562 (M+rH+), was prepared in
accordance with the gener albxameglepd of eXan'pI e 1 from
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2-Chl oro-4- (1l-isob utyl-2- nethyl
i fotlg aewiponsd M8 eyt 356y (V- EIY eval'bﬁepbte‘dhﬁ 2EQEROIE Shith the
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pyidine pd 2-tramwethiply e fttidtigrdazol - 4- yl et hynyl ) -

pyridi ne and 1-brono-2-net hyI propane Exanple 9

2- Chl or o-4- (1- cycl opr opyl %‘é’i -met hyl - 1H i m dazol -4
-yl ethynyl)-pyridine The rrpound M5: nle =

- 272. 2 (Mehlero-adsisinepiar-ad iyl 13T o1 A CLy ML Byl BSridine
general rret hod of example | from

' | -4-yl et nyl)

’Ep%ér;aﬂ I ne:h l%]c% MF#% lg‘b/g-lralé&, B’ﬁ%\%/iféPa gyﬁﬂcgrd@gce with the
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A E }5’5‘?%’6‘31 n accordance wi t h the

.general nethod of exarrpl el from
2-chloro-4-(2-methyl -1 Hi njgﬁ@ﬁﬂlc%- ylethynyl) -

2-Chlore-4-(1 -cyclopropylmethyl-2-—me‘thy1- 1 H’imidazol-fl—ylethyhyl)prridine '

The title compound, MS: m/e = 272.2 (M+H ), was prepared i 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—é—(l ~cyclobutylmethyl-2- -methyl-1H-imidazol-4-ylethynyl)-pyridine

The title compound, MS: m/e = 286.1 (M+H™), was prépared in accordance with the
general method of example 1 from 2-chioro—4—(Z-methyl—1H~imidazol~4~ylethyny1)—
‘pyridine and cyclobutyl-methylbromide. '

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




 pyridine and cycI obutyl met hyl br om de. Exan'pl e 11
2-Methyl -4- [2-methyl- |-(2- phenoxy ethyI) Him

dazol -4-yl ethynylj-pyridine - - -"- --- A
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318-1 (M+H+), was prepared in accordance with the
g efertile qﬁ’EtHWGdDMsem Bes.1 (Mﬁ@f:h) was prepared 1n acCordance with the
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H i m dazol - 4-yl et hynyl ) - pyrl di ne The title conpound,
M. nle = 232.1 (MrH+), S o d i n accordance
with the general nethod of ?(‘5 I 1 from
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: h%(ﬁ HEQ &%Hlﬂlql}fdetMe = 249.1 (MtH+), was prepared _

accor ance Wi general nethod of exanple 1
from 2-cycl apropyl - 5-i odo- 4H i m dazol e (exanple C) and
i odonet hane St et : Exam le 13

2:4- (2, | Hi m dazo] yl et hynyl 2 |
met hyl. yr| Oﬁ’égly ﬁﬂemfn%ﬂ'r gﬁéﬁ\%ﬂhﬁ“ﬂ@ﬂﬁremﬂ%@mdme
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- 1 I- e-ld@_O Shephyl- I&‘I ffidazole
yI-pyridine and

2 -tri SI I an | et hyn
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hre ~|1P.{'—ﬁ!1ﬁa£’£o'l A=l

pyri d| ne and i sopr opyl brom de.

The title cornpound MS: m/e = 238.1 (M+H-+), was prepared in accordance with the

general method of exarmple A, step 2 from 2-chloro-4- ~trimethylsilanylethynyl- pynd.me
and 2-cyclopropyl-4-iodo-1-methyl-1H-imidazole.

Example 14
2- Chloro—4—(1wlsopropyl 2—methy1—lH—umdazoluzl-ylethynyl) -pyridine -

The title compound MS: m/e = 260.6 (M+H4+), was prepared in accordance with the

general method of example ! from 2-chloro-4-(2- ~-methyl-1H-imidazol-4- ylethynyl)—
pyridine and Isopropylbromlde

Example 15
4-(2-Cyclopropyl-1 -isopropyl—lH-inﬁdazol—4—yleﬂ1yny1)-Z-methyl-pyridine .

Step 1: 2-Cyclopropyl-4-iodo-1-isopropyl- 1H-imidazole _
| The title compound, MS: mfe = 277.1 (M+H"), was prepared in accordance with the

_ general method of example 1 from 2~ Cyclopmpyl 5-iodo-1H- Hmdazole {example C) and
* . 1sopropylbromide. _




Exanpl e 15 4- (2- Cycl opropyl . | -isopr opyl

H i m dazol - 4-yl et hynyl) - 2-net hyl - pyridin e St ep
1: 2- Cycl opropyl - 4-iodo-I-isop yl 1H inm dazol g

title conpound MB: me = 277. 1" {rHY) . was pérgeﬂég?mbcfrzo%
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|sogropylbromde R e )
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‘method of exanple A, step 2 from
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2-cycl opropyl - 4-i odo- | -i soprgpyl %Ielﬂ?,"' m dazol e. Exanpl e

164(1 %c P - 2- et hyl -
1§ mi dA2ATeY #Wéf ﬁylﬁyﬂhyl-kﬂﬁeuﬁgzlol -Bpleitlahinyd)-2-Tkehiligykidine
- conpound, MS: mle =252.4 (MtH+), vvas prepared |n

: ad&mnﬂhmcﬁz potchd Nf
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)gFI? d etgﬂ obPambty i om- mﬂ“ﬂaﬂpﬁhﬁlﬂ{ imidazol-4- Ylethynyi)_

e
(

“.4pw1d1@¢eh@9ﬁ:ﬁﬁaféydgb£@{,gyl 1H-i m dazol - 4-yl et hynyl ) -

ethyl -pyridine "The title conpound, MS. nie = 266. 3
(MtH+) , was prepared in accordance with the general
met hod of exanple 1 from Examplel7

2- et hylq4e daz y t hynyl ) -

pyri di-ne an}fJIc kgzgﬁrgcyc%thkp’egﬂtléﬁie&zﬁﬁé'#kﬁg‘%'g’24meﬂ1YI‘PYndme |

i_ﬁJ(Z 2- D|f| uor o- et hyl ) -2-net hyl -1 Hi m dazol -4-yl ethyn .
ungdy MSeinie= 2808 (M+tH', mxrmqméﬁ inMBcor¥énce with the

' _2@2131931 Mﬂ)ﬁe%g;gﬁ%ﬁ 2 nietﬁrla%ff %r}]r‘f?ﬂml%azol-&ylethynyl)-

)?,Efé net hod
dhrpmogeddpghtabkt i i dazol - 4- yl et hynyl ) -
pyr|d| ne and 2-brono-1,1-di fluoro et hane. Exanple 19
2- Chl oro- 4- I
(2 j, di fl uoro et hyl ) - 2- metHPFPEHS; ni dazol - 4- yI et hynyl

1(g,ﬂr@lﬂuom-emyl-)-z—meﬂwl—-lH—mudazoi -4=ylethyniyl}- Z—methyl—pyndme

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—y]ethyny1)—
pyndme and 2—bromo 1,1-difluoro ethane.

Example 19 : :
2~Chlor0-4—[1—(2,2-diﬂuorofeﬂ1y1)»Z-methyl—1H—imidazol~4—yleﬂ1ynyl]—pyridine :




‘21 28 Decenber 2006 Step 1. 1-(2 2- D'fluoro ethyl) 4
iodo 2 nethyl 1H inidazole The title conpound, MS: nfe

= 273.0 (M+H+), was prepared in .accordance WQ§|E)eEQx?oer2006
general method of exanple 1 .from?!-

5-iQder- Yidbte [ -brorm 1,1-
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2-chl or o- 4- trlnethyIS|IanylethynyI pyridine and
1- (2, 2-di fl uoro-ethyl)-4-iodo-2-nethyl-JHimdazol e.

Ex tml2e2 Zhldro-4-[1-{2.2- dlﬂuoro ethyl}-2-methyl-1H- - idir
S n:‘IL_eHxlf m],]% 1m1c}a:'c%l 4y ?flgthVnY” -pyridine

1 2-Fluorp-vin
7 g/ | ITglé G net AYF OM Ij\%;# ﬁ%e )"“'Igr% Ot(MTIé"‘a)d'fﬁQ COPdredVB: aC(\Mda;lce with the
24ge I&(l Méﬁhéd Oﬁ/ﬁSmpIeQﬁQ @fe%@ Erﬁrrf":? CRLARR Qﬁn‘)@&hjﬂsﬂ%nﬁethynyl -pyridine

3B BP TR Sl b AireeihBr Liiyisebipny| ) -

pyridine and 2-brorno-1,1-difluoro ethane as a

by- product Exanple 21 o Methyl -4- [2-methyl- |-(2,
2,2-trifluoro-ethyl)-1

H-| m dazol - 4-yl et hynyl ] - pyrlﬁmaﬁ@lethe title conpound,

VB W 1(R8OFhiokdMty)). 2 Wash r%grﬁ;p zél— 4"%0&% ]qﬁgczget\i\jﬂyi Do dlne

the general nethod of exa
th | -1Hi m dazol - 4 yI et hynyl ) -

ﬁ&%é"%&? 21\4§'-1flfei:ﬂ24:?e3 ot Wmspyt;aﬂrei inBxasTheeAth the
.2 el

Zgehia rﬁe&ogﬁggafa)w; L ghfs (- () HBn S Mitaei e Bymy)
41"9”55{.31’6“3 ﬁ@flﬂﬁ?mollgﬂil@llochthahhamby—pt&ddcl 1H i m dazol e

The title conpound, M5: W = 291.0 (MtH+), was

pr epar ed in accor dance vvithﬁ‘g(%&% ggner al- net hod of
-exagq}\5 from 5-i odo- 2- net Ph—lmdazole and 2, 2, 2-

tri Bthéﬂe% ety @ %2- t&leqrerﬂlyl) 1H-imidazol-4-ylethynyl]-pyridine
2-Chloro-4-[2-nethyl-1-(2 2 trifluoro ethyl) 1H :
Iﬂfhdﬂﬂ@krﬂaﬁlx title C ound MVB:

o DA bortp Rk NS = J800l LR i ieBafed ah cutorgianhe with the
. %‘@er?’ééﬁ'@ﬂ ofrpec@mh lcftomﬂaunrpﬂﬁlw&(zsrh&hyﬁlfiﬁﬁﬂ&@zol -4-ylethynyl)-
. f}ﬁﬂlﬂéﬁicﬂzﬁﬁ'tﬁﬁh%fﬁ@%'g%/ th} nyl-pyridine and

i odo net hyl - f1 uor o- et hyl)-1H i m dazol e

Example 22
2-Chlor0=4-[Z—methyl-I-(2,2,2—triﬂu0ro-eﬂ1yi)-1H—imidazol—4—ylethynylj—pyridine .

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

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

Step 2: 2-Chloro-4-[2-methyl-1-(2,2.2- triﬂu_oro—ethvl)—1H—imidazol—4-ylethynvﬂ-
ridine ‘

The title compound, MS: m/e = 300.0 (M+H+), was prepared in accordan;:e with the

. general method of example A, step 2, from 2-chloro-4- tnmethylsﬂanylethynyl -pyridine
- and 4-iodo-2-methyl-1-(2,2,2-trifluoro- ~ethyl)-1H-imidazole.




-22- 28 Decenber 2006 Exanple 23 .

2- Chl or 0- 4- (1- cydopr opyl - 2, 5-di net hyl - o

| Hi m dazol -4-yl ethynyl)-pyridine The title Q}ﬂﬂ-

MS: me = 272.0 (MHH), was prepafed in accorzgz%ge 2006
with the general nethod of xanp]Ie A, step 1 from

1-cycl og&&pyl - 4- et hynyl - 2, 5- 3f4B¥'RYP- | H i ni dazol e and

2- chl oEd-Hormddl pydopiopel-2, EXaahel. P4-imidazol 4-vlethvnvl-nveidi
4-(1-Cycl opropyl -2,5-di m et hyl - y tmidazol-4-ylethynyl)-pyridine

| Hyt, o - 4- wynyl)-2- hyl - pyridine The title

c %gﬁgé%w% Z‘H;@éz 217%(0 +), W8 PRPepRdrie dcdondance with the
ac et methad ¢fextigele generiatoethHad pf é Ae e
1 fr%lgg% 5 gfy&:i_g@% (r)&%l_-%;g?h .ncill -Zé,?g-gi tﬁ;ﬁe{ﬂ@{nﬂ = (ﬁltn%&yl H
i m dazol e and 4~ 0dd* R BELEPF-- pyri di ne. Synthesis of

I nternmedi ates: Exanple A

2-Chloro-4-(2-methyl -1 Him c{a@_g{pjézgl et hynyl );pyri di ne
Step 1; 2-~Chloro-4-trjnethylsilanylethynyl yridine .
2- Chl of 81-2.2%1 6’%@%&&%@%@0%@@&4@ ?%ﬂﬂ)“ﬁmxthyl—pyridine _

di ssolved in 200 nm. of dry THE and 17. 5 nL of

t rihettitld coarrioned, NISi /4 2520 EVWRE)EWACHBE 884 AL cordance with the
on several tinmes to renbve OXygéen

b ]l i t.h ar

f %%%ljt&lwnégﬁsi‘é’%% F’baﬁ?Pqer#f FHhyPpnbssinmepyls ethyyl-215-26nethyl- 1H-
. mmlldazolaradd 4-i0d0—2-methyl-pyridine_ .

bi s(tri phenyl phosphi ne) pal I adi un{I1)chloride (1.47 q,
2 I re added and the reaction mxture was
s??x??lgypggk‘:f%ﬁﬁd{aé%er ature for 1h. Copper(Il)iodi de

(239 ng, 1.25 mmol) and trinmethylsilylacetylene (6.28

g, 6.39 nmmol) were added. The,reaciion mixture was

stirred at ro tenperature overnight. The solvent was

evapor at ed. “THor¢-d<Punethylad-tmidamolup ylethys6n)-pytidifie

WBtiep11: 2ChiGte BGhedy M SR MIES,WikD ethyl acetate
_(?ﬂ(%gﬁorrLech).” e conbrn extracts were
Cdfi "\Rn‘tfdﬁa@ﬁ@é%ﬁp@w, #48 aymél) leaediagi;h_rtﬁic}'d 200 mL of dry THF and

eVapaehBbe@ieth! UG s s S ry1l .

chr omat ogr ap-r?g %g%[eg?ﬁs %&%gf%a%%ﬁ%ﬁg%demg%% with argon several

i s et b

is , 1 ' ‘

\r/\{gs us edﬂwm'i {ho u{phg%? ‘%'[u }iﬁ%ﬂg}ﬁ%ﬁl& S5 ﬁ%ﬁ'@&?mf’ guere added and

teastpmodpEgva stipredht moo dapRrawictyt 1h. M dpptABIid4(239 m

" YLE vy anﬁﬁﬁﬁﬁyﬁg%tgfeh OQS @ 639 ' i "
2-Chl or 0-4- t 11 methyPsi TanyT ety dio? FHrehivree pddeg. Ghe reaction
FHFRYTG Wes St00es aisoom temperature overnight. The solvent was evaporated. The
residue was takén up in 500 mL"lof water and extracted three times with ethyl acetate ‘(500
mL each). The combined organic extracts were dried with magnesium sulfate, filtered
and evaporated. Thﬁ crude product was purified by chromatography on silica gel
(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; Z—Chlorohz;—_( 2’-methv1—1H—imidazol—zl—irléthvnyl)-Dvridine |

Sglut;'on 1: 2—Chloro-4-trimethylsﬂanyleﬂ1ynyl—'pyridine (8.9 g, purity < 100% as

-4 indicated in step 1) and 5-iodo-2-methyl-1H-imidazole (13.24 g, 64 rnrnoi, synthesis:
‘M.D. Cliff, S.G. Pyne, Synthesis 1994, 681-682) were dissolved in 75 mL of dry THF aﬁd .
20 mL of dry DMF. This mixture was evacuated and backfilled with argon several times
to remove oxygen from the solution.




i ndicated in step 1) and 5-i odo-2-nmethyl-1Him dazole
(13.24 g, 64 mol, synthesis: MD. diff, S G . Pyne,
Synt hesi s 1994, 681- 682) were dissolved in 798 Hec@iber 2006
dry THE and 20 mL of dry DVF. TRAPs mixture was o

ev fillLed with argon several tinmes to
B e A G 0 8.6 ommol bis(iphenyTubosphine)-

. paﬂadmm(ﬂ)chleﬂde £1.79 g, 2:55-mmo®ys cozbf%gﬂ%cﬁg{rgg m;% @ mmol) and

S h hi
blo{Sr trip érhey Epéﬁp g%‘lr\"g?mf)&éqlf? gﬁﬁcﬁﬁf@ 1P)7§ mlofbﬂdﬂ’& THE. Tﬁ:s mixture

Wé?s 855 avaniajed capperiilcivagdi 4804 & Y
ﬁ#ﬂ% ani ne (8,87 nL, 64 niol) \?\g?%m |€sgs§‘8]lrlr1n0%2)xy e gom the
ry THE This m xture was aI so evacuat ed and

backf| Iled with argon several tinmes to renove oxygen

f r&@inttdme’z WSZ)HIEI&tdd(Iﬁ 480} atd QutfoBad nd
Wi Se. ™ g %@g@ ?II& Qlee f{na reaction mixtuare

ded .dr
S%‘é {5@%@@% t%m##ﬁfmmwmc mhnﬁcbm(o‘lm deTHF 55mlL, 55
S @IIIUD]) O\ras @&Md dltoﬁdﬁe dﬁﬁnmﬁ AR, THQ?%LQHOWats %éaﬁl %Heldragaoom

%ér:?t% during ﬁ, (_g he reaction was
re %mzélpgf P& slyr tag KY2poTted Jk vesituewas taken up in 200 ol
eoﬁw&taﬁlﬁﬂexﬁﬁhﬁedﬁﬁéb s Vag, étﬁjh%?et?tﬁ (ﬁ({bh 2? cg‘gt'g:te combined

Wg{%mce extrac ed three tines w o
adh yrer BHbTAgREsiuee gafiite ﬁhmted acd Sv&p@h&ed The crude
dmcwmmw%% o PR 005

duct was
. &ies gféPW F ¢ freme fémttene|o«ﬂaiauieyﬂ¢r&mb10nd95n5)z&@n@hetate The
[enybpaduLeRd dRATELN IR Bl JTEH DXL R 6 O | A

and et acetate. The desired pro )obtal ned
as a Ilght brown solid (2.89 g, 31%. Exanple B

2- Met hyl - 4- (2- et hyl - | Example B S

H-i m dazol - daydghypy Ll ne onpaound

\3@)5 epared in accorg’)an elvl’[rvfI d?ﬁ‘g %@ﬁ%’?ﬁﬂgmlﬁg& of .
ﬁﬂeé"o)&lp%@ fl &ys Efwnl:tdﬁyl atcromdance with the general method of example A

gstlblgggn%Q?:gﬁ)ﬁg%d% % %&egﬁ%l &ygdm%péo@ methyl-1H-imidazole.

2- Cycoopropyl -5-i odo-1H i m dazole Step 1:
2-Cycl opropvl -1 Hindazol e The title conpound can be -
prepared in accordance wt tﬁﬁﬂﬁ@ﬁw@ WO 2002060877. '

Step 2: 2-Cvcl opr apyhclBpidskblid-TH0azakE 1

Step 1: 2-Cydopropyl-1H-imidazole
The title compound can be prepared in accordance with patent WO 2002060877, .

Step 2- 2~Cvclopropvl—5-iodo~IH-imidazole

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

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




The titl e conpound was prepared in accor dance \)\/ith_ t he
literature reference of diff & Pyne, ’

Synt hesi s-Stuttgart (7), 681-682(1994) by reaggly

2-cycl opropyl -1Him dazole w thg‘? odine in t%gbeg&bﬂm%
presence of NaCH The obtai ned

4, 5-di i odo-2-cycl opropyl -1 X3mpidlol e was t hen

reacted wi th sbdiydopsiplyf-iteehyir]-0/5t &bt q}f |

conpound. -24- 28 Decenber 2006 Exanp ﬂ ntudgzo}e

1- QICI_ ro.yI 4- et hynyl 2 5 di met hyl -I H-| m dazol e

4I-Ngag@ U cet yci ne” (40 e y
and ph‘é@ébﬁoro %0 %IBB%(]%‘ }FﬁsPh%EY m IiC)e (V\%ﬁaﬂmmedmol) were

afdixedene dogled @GDCJ\NN’ thﬂﬁ{yllﬁél?ﬁﬁﬁH@ ég ﬁlr%ql) was a4dded droP_

‘W se slowy du

dded.dro
%%%1 a[%ﬁmg ?ﬁh@ ﬂ STHEC {egthersrichy I&tmmmmﬁu Wweslstirred at

a145°@ff£¢2fbhr 2 5tﬁhh alied
oare 5 IE) e Zcﬁo tt(% E\tﬁgn @&H%&%_t‘u;ré) 51880@3&&5?:15[%50 ml) was

-t he m Xt U "BOUF P ite8ep obiceivorerihepH whbedjpdted to pH 8
- mmﬂnmmgnmm hyatr it 8an ditle i i RATFD ol %Mnfedq’kacg%;%r}z obhe ¢

f‘(‘w) S ﬁ&jractedtvmce W th
di chi or oner Rand® OTReicsrlash weexvashed withase nas har cldd over

1856 gmdsioh suldi i ¢ WA
g st € filterdH a8 g e@a\ﬁ%ﬁaete LT eé%&rje&dag?ctmg purified by column

fﬂrgﬁfd and evapor ated. ' T
AR ERS YO8 it geld ethishrsetaty) apHyhodesied t@ap@RId was obtained as

(aetdnyhoeamaau:g}; gandoit hes. Lr nd was obt ai ned
as an orange soI | do)( 12. g.?é lgg‘%:(wf%%% me = 169.2
_) , (2) - Acetyl am no- 3-di net hyI am no but

: Gt thylamino-but-2- enoxc ac:d ethyl ester
4-[11Dbin h)ﬂi@é’fieﬂxo t e H- oxazol
zwf;- 8&]56 Izgg 4 g, }hlld @ 2"115@ d}H 'I‘Wézﬂ' "E“r?“éﬁ%ﬁélzw mmol)
éio dﬁj’a "fﬁii @mecb@cﬁmnaafande(cgl , 00D} bl Povas added at
a@hiia e
berat2e e SRR M Sis "R B gﬂ’éd‘ﬂvﬁﬁd\’aﬁ Reaporated

%I uxed .for | h. The so ven
HE BHEeRRadupAIS: Pt & 225 ZUBA-BH! Nheas d witsut uﬁfﬂmher
ep

puﬁﬁ&uﬂionafaythfe%hrg purification for the next s
Step 3. (2)-2-Acet [ am no- 3-Ucl oprop ]am no but 2

( d et hy I_ est
5 ilog g%ktgr S
(@I) th&?laﬁfm& 4. cﬁﬁeth% 'IB PE_% gnd efoi¢ %%c}l,ftﬁ;@ ér . @grr] 20 impmol) and

Cg’f]:]é? F%’Yéaémae ( hbzg, 20 ynnﬁcd)- warermsredm Codrh dhp P tuPd UL
Fold e sk th 30 f wat d b apid (40
rﬁ%dgrz bﬁ:ﬁg mlSéa?CYM W@F ﬂ%@gﬂgﬁm%hggmiﬁgw had

evaRaTated under vagyap et 3ﬁ°€d‘/\a@@ (B30 Qﬂil% %Q&d&gaQO flgeg@s: ueand
eﬁiﬂﬁ@@&ragaﬂ@?3§°ep?§g s%‘rjnet VQ_II Codure b reoratene
procedure was repeated twice with toluene (30 rnl

each) to obtain the desired crude product as a dark brown oil [MS: m/e =227 .4
(M+H™)], wh1ch could be used without any further purification for the next step.

Step 4: - ~Cydopropyl-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-
.acetylammo -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




“each) to obtain the desired crude product as a dark
brown-oi | [Ms: me = 227.4 (MtH} )], whi ch coul d be

used without any further purificatjon for thg

step. Step 4: 1-Cydopropyl -2, 5-di r‘#ét hyl -1 H-i m azo Tberz%()%

bedkynpch act . d
sul 1 e AR eaﬁ%ﬁagieﬁqaf% Benck brendithe desiced

(2)-2- iacety a8 Rbfadn -%ﬁélghfmfowylsdrﬂ ﬁc&hgﬁe@ P800 B6h&l, (M+H),
et hyl ester (7 O g, 20 mmol) and hexanet hyl di si | azane
( 50 ¥R 3:2 B ynhoptpye ..djg—fetﬂ,ﬂ(?ﬁ at 145C The

reagt t evapor a Frexte |
_ethyl C% Y)i %ﬁ”&&gﬁrm medamlgamasbmﬁesad% Iééf

oveﬁ”agdGSledsulzf)aﬁ]Bd@,mq{py L e G ug@b .3 mmol)
- Was i f H‘;‘}X%S’HZS 28 Dece O?Ed% o%%%‘ilfaﬁwxnmum hydnde (3.4 mL, -
ap

chr omat og r vags|aridled féfephfisehﬂd( btiRePfoall§ af Ud@?tfp ei%tmn mixture -

4: 1y2gqieentheel whels d .
br ng&g? i %#%:F:l@:;;jmpw PG AP itm bytinside and 0.4 ml of
- St e ¢Rel kY Stmerhr 19 mih) Fﬁltéﬂecﬂ%ﬁcﬁevaé ra%@d to dryness to

At Ire d
Cylesiophogss azc&ngbﬂﬁt J%é;alr%ﬁ%qu}ﬁw O AL 167.4

ac:l(g{,l I?_)y ester (
HE and cooled to OC. Lithium al um num hydri de
(3.4 m_ IMin THE, 3 rmol) was added dropw se and

hydt %&gggmé’ﬁgz»é C&meﬁi)’lhéﬁﬂrmdizeiﬂ yﬂ:}aﬂieﬂﬂhé ol o va % 1
addeohlvsltmﬁogg d‘fggc},yoqoﬁ% Fi tere and evapor {8 d“?&was

fﬁF $s.to. obtain th S27% MpngarbBihnrided3 g, B0 gintol) was added
ye

- EGITieR FUrSPe gimelangolubo: V¥ en o
St élcﬂfte dpced 1R ph@ aha %aﬁlge I;n% éﬂ r YBrs=THE s fensfoMhE) filtered th:ough a.

(13 g @angﬁ?ré ;;gmgogsé ]t:;;m e k:?;;zqn;;;lne%rh; solventshwerg eVaPOIated
[
(QM2Hg). 3 mmol ) was dissolved in 60 rrﬁ?1 0¥ %8%}) PRY: m/e=165.3
di chl oronet hane. Mangan (1V) oxide (3 g, 30 nmol) was

ae _,and the reaction mxture stirred at reflux for

loprepd feeth v S5 diind e Q@imfcﬂk‘& a dicalite
hane. The

;ﬁb@ia |
zg{) gﬁhzs; ‘% r eg"é@@d Brar g%mc %\‘Hé gflﬁ%thﬂl@éﬁer € g,o’mmwl}iw #issolved in

efhanpl tﬁqjammand:alrbbn(a& 45274% %1{%}) dgng
? a3 cﬁf‘\rf@l(\qqlon f1-
| 16}5:1033 ﬁygdg;tga%ne?@ %‘1 @a@ngé{;z ag,%.;;{egﬂmsggbaﬁm@naﬁlsdmo
Hawaégﬁéq:d c@@pﬁm@aﬁﬁodﬂﬁé %&@1?16 ;lj}%o' Y d o
a

Qfooﬂfﬂe]a%@ﬁlt S bon iU as stirred at
g Trﬁtog%lﬁ %‘I’t UJ;HE Solvent was evaporated. The resuiue was taken upin 15
kBT 8pg m&@hmtmﬂdsmhﬁ I daal 014552 3 fehyde .

e combined
(gl Butracks 300 glnecp wéh sodium sulfate, filtered
product was punﬁed by flash chromatography on silica

— 0:100 gradient) and the desired compound was obtai
30%} MS: m/e = 161.4 (M+).

If’regaratlon of the pharmaceutical compositions:

Example |

and evaporated. The crude
gel (heptane / ethyl acetate §0:20
ned as a white solid (0.12 g,

Tablets o i i ition dfe -
fthe following composition are produced in a conventional manper:

mg/Tablet




‘et hanol was -added drop W se at room tenperature. The
reaction mixture was 'stirred at roomtenperature
overni ght. The sol vent was evaposated. The regiflue,Was006
taken up in 15 nlL water and extracted three tines
wi Rt ihgledmoet at e (15 m each).jgJhe combi ned organic
exp{“@gg_;éd re dried with sodium suI fate, filtered and
a orate cFhe crude product W& purified by flash
tcogrsaquhy on silica gel (hegtane / ethyl acetate
‘SOP(%PW ad| ent) and the desired conpound was
obt ai-n as a%ﬁltesolld(o 12 4, 30%, M5 me =
diaﬂarbmnetmrlﬁaahatl on of the phar maceut i cal
q\qg%s AN s~ Exanpl e Tablets of the foll ow ng
n‘% STLIOn HPE produced in a cohventional manner:
moyabkbveight 26- 28 Decenber 2006,:0Act i ve i ngredi ent 100
Powdered. |actose 95 - Wite corm starch 35 :
Pol yvi nyl pyrrolidone 8 Na carboxynethylstarch 10
Magnesi um stearate 2 Tabl et wei-.ght 250 Exanple |1
Tabl ets of .the foll ow ng corrpositi on are produced in a
conventional manner: e/ Taplgl j.pfictive ingredient
200 Powdered. |actose 100 "“Wh‘l‘?‘e—corn starch 64

Pol yvuﬂfb& tgﬁiﬂ;{d@ne 12 Na carboxynet hyl starch 20

MBgnest i wing qrggpqﬁlﬁ%arg prodi®8d in a conventional mann er:
mg/Tablet
Active ingredient - , 200 |
Powdered. lactose 100
‘White corn starch _ o ‘ . 64
Polyvinylpyrrolidone o 12
Na carboxymethylstarch o 20
“"Magnesium stearate B
Tablet weight 400
Example 111

Capsules of the following composition are produced:

mg/Capsule
Active ingredient. . 50
Crystalline. lactose | 60
Microcrystalline celluloge 34
“Tale 5

Magnesium stearate

Capsule fill weight

[
’U’i o1
o




"Exam he Il Capsules of the follow ng conposition are
produced: ng/ Cavsul e Active ingredient 50 '
Crystalline. lactose 60 Mcrocrystalline ce

Tal ¢ 5 Magnesi um stearate | Capéﬁl"e fill m?éﬂe%}ﬁ%&ﬁo%
-27- 28 Tlil)l%caegoer 2006 .The active ingredient having a

sui t abl & part1¢PEeSiFydavinga supighle apfticesizeabe oystaliinglactose and the
t henicricrysodlinestitblbienee K@hbdth 0GRS, LY

i gﬁgemegtgalgne anot her, sieved g%%%etaher ea fage%_}r}élteé!&gved and
and maghest tTREPAEIEEEE sFaEais ain adarixedrAhe fibdlahixtirxisdilled into hard
i s gtletihediphultsofhaitable @ ati ne capsul es of suitable

size. 28 28 Decenber 2006 CLAIMS: 1. A conpound of

formula | \N RZN ~~ R4 0O wherein R is selected from

hal ogen, |ower al kyl, |ower al koxy, CF3, CFZH OCF3,

OCFZH, and cyano; RZ is lower al kyl or cycloal kyl; R3

is selected fromlower . alkyl, cycloalkyl,

-(CH2) o-cycl oal kyl, -(CH2)o CN, {CH2)o O I ower al kyl,

| ower - al kyl-eneoxy aryl and -RS-Fn wherein RS.is | ower

al kyl or lower alkenyl and nis 1, 2 or 3; and'Ris

sel ected from < hydrogen,. C(OH, and CH2R5 wherein RS

is selected from hydrogen, OH, G -C6-alkyl.and :

C3- Cl12-cycl oal kyl ;




or a pharmaceutically accept atg salt thereof. 2. The
conpound of formula | accordi ngeeto claiml wherein
is selected from hal ogen and | ower al kyl; R25k$el r2006
al kyl or cycloalkyl; R3 is selected from |ower a
cy&L8iRy| , - (CH2) o-cycloal kyl, {CH2)o CN, (CH2)o
Ol ower al kyl, |ower-alkyleneoxy aryl and R5-Fo
wherein R5 is lower- alkyl or lower alkenyl and nis
1,12 orA @mpand R forsaull ect ed from hydrogen and CH2R5
vvherel n RS is selected fromhydrogen; or a
phar maceutically acceptable salt thH€reof. 3. A
compound of formula TIARZNNFT_ X IA wherein 29 R
is selected from hal pgen, | ower }él Ry , |ower al koxy,
CF3? 28 CF H e 2- d-tyano; R2.is |ower
al kyl or cycl oal kyl ; | s sel ected 'f rom | ower
aI kyI cycl oal kyl, - ) ‘geycl oal kyl, -(CH2) o CN,
)o O | over al kyl, 1ower-al kyl eneoxy aryl and
M wherein R5 is Iovver al kyl or |ower al kenyl and

nRi‘s 1; sgle&gd L, , tically acceptable salt
t her eof . ﬁﬁlgqg%%sguﬁ era”ﬁ%’i’r 'IHY"FFgal%/ c i (RF3HIWAEFRIQCF,H,
R @éil%'@!?éd from hal ogen and |ower alkyl; RZ is

In%/ver l; and R3 is sel ected from
@H%”Fﬁ&fﬁj ﬂ?’y L {CHD). -Icycl oal kyl, -(CH);

wer
CH% iwecte@ﬁgmlmékl 11 K
{ Howdrk ylkyl, Ojuw’aﬂ@l xb Loy a?@é%ylﬁﬁhm

R5- F. | Bsm! Jower, .al kyl Iovve
nis 1 %5 2 Heve L. lowdralkyleneo y aryl and —R -F, wherein R’ is lower
: alkyl or lower alkenyl andnis 1,2 or 3; and

a

4
K is selected from - hydrogen, C(Q)H, and CH;R® wherein R® is selected from
hydrogen, OH, C;-Cy-alkyl and Cs5-Cra-cycloalkyl;
or a pharmaceutically acceptable salt thereof.

2. The compound of formufa I accordmg to claim 1 wherein
R is selected from halogen and lower alkyl;
_R2 is lower alkyl or cycloalkyl |
3
R | is selected from: lower alkyl cycloalkyl «(CH,)ycycloalkyl, - —(CH;).,-CN

«(CHy)y-O-lower a]kyl lower—alkyleneoxy aryl and —R® -Fa wherein R® is lower
7 alkyl or lower alkenyl andn is 1, 2 or3 and

pd’ .
R is selected. from hydrogen and CHR? wherein R is selected from hydrogen,
ora phaxmaceutlcally acceptable salt thereof ‘

3. A compound of fbnnulaVIA

A

wherein




or a pharmaceutically acceptablg salt thereof. s The
compound of formula I in accorddnce with claim 1,
wherein R3 is CHz-cycloalkyl. 6. The Co”pour2§]5éfcember2006

for il a s ctd donciangen bl AR Bher MELER, B ocr,, ook
fl N P

conmpound zj f..5€l ect edrfiom
4{1-¢gycl oprcgpycl nmet hyl - 2- net hyl -1 H-i m dazol - 4-yl et hynyl

) - 2Rnet hjﬁllo‘kﬁylﬂlkﬂimeycloa%l agycl obut yl net hyl
2-mpthyl azol - | et hynyl ) - 2- et hyl - pyri di ne
2-chl or o{sé; ‘?ﬁegv%‘i j‘b‘% | ﬁ%vhywcbalkyl (CH;).,~cycloal «(CH),-CN,
- met hy| i dmlalk)d{lle&:&y ! [

Miheke Wnﬂigazol = yl“@’lef?yhﬁ?}‘s lower

4{1- cyciﬁg% t thyl
pyr i di ne. Iyllllﬂg n% ‘S df 1%} mula | in accordance

wi tH aeh@nnqeptxcaummcqmudﬁumrgopmer al kyl . '8. The
Conpound of formula lin accordance Wth claim7,

wherein the conpound is select ed from

4{ l, 2- di | m dazol 4-yl et hynyl ) - 2- net hyI pyri di
4 |ﬁ|€t§%¥ r%%d? Fding g Slpimpt phassiniaz of - 4

ne
vl Bt hynisise mmmwegeymabw& alkyl;

fnmz Izgl%)mk lg’ﬁl Ci/l""fw:r%?‘jhyl pyr| di ne and '
= 2-%hi oripage ieéoﬁuhyllovﬁkrf@ﬂ(ﬁwcy@ﬂ %‘%éﬁﬁz %&1}) N,

pyrl di .
/1 g Ol s distaraliioncaon sepd vad dies i
is lower
cl6a| méﬂ“;é?émwalk&@lmlﬁehez_l:%@d from dCH].CZ fCN anI I
oy2) R 22 . e’ compound of fornul a
in accordancaact® t%ieé‘f" reofyher ei n t he conpound i's
sel ected from

[ 8- met - r|d|n4y|ethyny|)-|mdazol-l-

yI | - ac)gl%/elor?I(L;'I{l éozﬁnge%fhé’meﬁ In accordance with claim 1, wherein R® j
=Qydlostirlhoxy- et hyl ) - 2- et hyl -1

H-| m dazol - 4-yl et hynyl | -2-met hyl -pyridine. 11. A

phar maceuti cal conposition whi.ch conprises a conpound

& forkkg lcempouird. of faZmi¥a Nin 3o/l Z'n

ce With claim s ; mpound i
A 1 5, wherein the compound is _
4« I-cycIopropylmethyl—E-methyl : 1H—imldazol-4-ylcﬂlmyl)uz-methyl-pyndme
4-( l-cyclobutylmeﬂlyl-z-methyl IH—lmldazol-4~y1eﬂ1ynyl)-2—meﬂ1yl-pyndme
2—chloro—4-(l—cyclopropyhnethyl-.?—methyl—IH—imldazol-4-y1eﬂ1ynyl)-pyndme and
2-chloro—4-(1—cyclobuty[methyl-z-methyl-lH—imida@M—erthynyl)—pyridine.

7.

. .
. o l.'

4-(1,2—dlmethyl—1H-hnidazoM-ylemynyl)';2;meti1j(];pyridine
4-(1-isopropyl-2-methyl- lH;imidazol-4-ylethynyl)n2—meﬂ1yl~pyndme

- 4-(1-isobutyl-2-methyl- 1H—1m1dazol-4-ylethynyl)-2—meﬂ1y]-pyndlne and
2—ch19ro-4-(l—1sobutyl—2~methyl 1H-lmldazol-4-yleth}myl}—py11dme.




wherein Rl is selected from hgl ogen, | ower al kyl,

| oner al koxy, CF3, CF2H, OCF3, and cyano; R2

is lower alkyl or cycloalkyl; R3 | s seI ect ed f&‘ﬂ%ﬁémberZOOé
I ovEr al ’lcom &glhgpf al kyl )o
S T R L

( ower
- RSf"‘TBb %Q:@laﬁd @Hz)soilmmﬂcyhl kyI or | ower alkenyl and

nis 1l 2 or 3; and Ris selected from hydrogen,

??) d CH2R5 wherein RS is selected from
oge

© eppaupd efsfompula] inzaachr@n6; Ritk viain0R Whktein @& cdtnpound is
phmm&}m cally acceptable salt thereof; and a

phay. cal acceptable carrier.
# H%ﬁﬁ%t-b-methyl-pyn in-4-ylethynyl)-imidazol-1-yl]-acetonitrile and
4'+[I-(2-methoxxe?hyl)_-2-methyl—lH—imidazol-4-ylet-hynyl]-2-methyl-pyridine.

11. A pha:maceuﬁcal composition which comprises a compound of formula I

wherein
1
R' . is selected from ‘halogen, lower alkyl, lower alkoxy, CFs, CF:H, OCF;, OCF,H,
and cyano;
R’ is fower alkyl or cycloalkyl; -
. :
| R is selected -from lower alkyl, cycloalkyl, -(CH,),-cycloalkyl, -(CH),~CN,
-(CH,),-O- lower alkyl, Iower-alkyleneoxy aryl and ~R>-F, wherein R® is lower
: atkyl or lower alkenyland nis 1, 2 or 3; and
\ .
R is selected from hydrogen, C(O)H, and-CHR® wherein R® is selected from
... hydrogen, OH, C;-Cy-alkyl and C;-Clz—cycloalkyl
or a pharmaceutically acceptable salt thereof
and a phaxmaceutlcal acceptable carrier,




