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AGGELOVERATI ON OF A CALCI UM CONTAI NI NG COVPOUND BY
ROLLER COVPACTION Field of the invention The present

wOonentisws rel ates to a particulate nateri al aRdTAP2005/005559

solid dosage formnotably tablets conprising a
regul arly shaped cal ci um cont ai ni ng conpound such as a
calciumsalt as a therapeutically and/or
prophyl actically active substance and a
pharmaceutically acceptabl e sugar al cohol such as,

g., sorbitol and/or isomalt that has a mcro
L ETRE v T HERERE D P S EVRAINES] A SFET O REGFREQR ANTAGONISTS
relates to a process for the preparation of the
particul ate material and solid dosage form The
process involves aggl oneration of the
cal ci um cont ai ni ng conpound and the pharnmaceutically
accept abl e sugar al cohol by neans of roller
conpagé pRR¥ent TIMRnHEBA Fil4ed @ Badvhd Bdrivatives ot eieeedformula
roller conpaction is suitable for use in the further
processing of the particulate material into e.g.
tabl ets such as chewi ng tablets. TheRpresent invention
gsult of an
'un}coEtaining

@ ’ S e par() cul ar

shape of the calerunr¢ont ai ni ng ceffppound and the mcro
structure of the nateﬁ%al used as a binder in the
aggl onerati on process. Background Calciumis essentia
for a nunber of key functions in the body, both as
iwdiiged cal cium and a cal ci um conpl ex (Canpell AK Clin
Sci 1987; 72:1-10). Cell behaviour and growh are
regulated by cglcium |n association with troponin,
BBFEfﬁﬁTgdﬁ%@83§%WﬁgéﬂéQéontraction and rel axation
@EbaﬁhhkﬁpnBEQ@nB;SOC Lond 1980; 207:259-86). Cal cium
sel ected channels are a universal feature of the cel

mbisdAwe It he el ectrical activity of nerve tissue
aPd theyldirsehasae, Whichaws aaRehlf sibstighalby:es are a
function of the bal ance between .intracellul ar and

extra OBHITHPAF these sybsHveRFetelecte FQR IS REP Cehshting of halogen,
Bi ophy fovig tafkyll 8R¢br al@xp G¥cldfkyl, Her BA64IRY1I RivePhaloalkoxy, cyano,
hornones and'the activity of key enzynmes and proteins

are dePBnBeftbBn calcium Finally calciumas a cal ci um
phosphqhﬁogﬁgphﬁ&nqgnfers rigidity and strength on the

skel eton (Boskey AL." § rin%er, 1988: 171- 26) .. Because

bone ¢ émmqhglqy{, eptiguallysrbstitated Sy ACHdPRe 41 BY um

skel et %ipeﬁai |, WMiBhAR sSBHMERI BT (CFE??H@JRQ& bpng-term
cal ciumreservoir. Cal'ciumsalts such as, e.g., calcium
car bonatledipxo-tiemozrhingberrtye of cal ci um especi al |y
for pabi Ry WptiehilBSubs@Meabydbwéd 31 8f (CH,)o1-cycloalkyl;
ost eo g#%%lsyﬁﬁkreodggu calgiu%légr6§§%te(isﬁ&§gg:asy
Rris hydragers laweslalll ong Gmnrcyictoaliibaci d t abl et s.

bird> h§ BAM ERY oBRY By @lobt ABRE! alBEL (CRDS, 1-cycloalkyl
vlﬁm’t%rﬁét eeﬁg%l on? Sever aIO pr e??lrﬁ%nary st%lg?es hzo\’/lecyC calkyl or
§6BahOl; gh cal cium diets or intake of cal ci um
%qppbfgentation is associated with reduced col on

recta cancer. There is ipcreasiqﬁ evi dence_t hat

&4l ciiuPhlFa FormsiGie) HorHaRt Wihereit B/ 18 hydregen OBt Ce-alsph or Cs-
diﬁ%£§5¢non steroidal anti-inflammtory drugs

?&S reduce the risk the risk of col orectal

eawelk s tofpdeanacenticdlinctepeablatiebisthetrpdest t hat cal ci um

m ght relieve prenenstrual syndrone (PMS). Sone

researchers believe that disruptions in calcium

regul ation are an underlying factor in the devel opnent

tons. In one study, half the wonen of a 466

person group of pre-nenopausal wonen from across the

U.S. were tracked for three nenstrual cycles and were

gi ven 1200 ng of cal ci um suppl enments daily throughout

the cycle. The final results showed that 48% of the
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calciumrequired, such tablets are often in the form
of chewable tablets. It is a challenge to fornul ate

web@isaigses t abl et s containing a cal cium salt, wWACT/EP2005/005559
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 lebeiensy TURRTQH FASAAS © SRS AT R

tabl ets have a pl easant taste gnd an acceptabl e
nout hf eel wi t hout the characteéristic dom nating taste

or feeling of chal k. Furthe re, i) the,high d of

cal cltbs eawwpg%lgfyrhﬁeﬁéwﬁ GouheonmRyUEE UtERAL Gata L are
SREGLUFD W G8 AR redept &Omt&BRRARATEGpbandS6X fornalaQ angdistinguished
cal ci.um carbonate tw ce dajl i eren

) , 11),the .i.n poor

by bperg yauahls thegpsrts PW&H&&%&V&F R Bsero s EeaRmERE o
gﬁe;%&%n s OnGaiH FBletdpiét BEMRRH isesddri.ke conpressibility,
ich accordingly calls for the need of adding one or

nor e_pharmaceutically ac abl e exclipi ents.in.order

o OBt Hierrer Ot o Lo DS LB E IS ARG Pt IS Place by the
EuL L s ¥f Padirbastsenifer, MMuhhé &k oof ba salrehwmitls ahturoreceptor.
itself especially with respect to chal ki ness make it

very difficult to prepare a tablet that. has,a.suitaple .
) Clampate WP SEBATEFURP TGP EHART B bR ded By unique
RIELA £ ‘vﬁﬁhtt{ bAG&h &S Kb UIGyitém AONSh EindiBh O The hithwagedependent
when_ fornul atin ,thyable tabJets.Th% Ergient Iv the
simElssPPIRIy e B BT REOFRY IBF SHh eIy g, namey
chRNRR Eret RbR! Br8oRERdEdHErMed RytBitahogh. Galelitetabotropic glutamate
tol erabl e cal ¢l um contai ning co ound(ﬁ %gin a4 h
QWW%{@GW}%I%%&: ANELOYR a1 ﬁur ermore, belong to the
CahT YGGRBleR AiuptdGesmpeind. The granul ate is obtained

W t hout use of any solvent (e.g. water), but involves

the techni que of roller c act.i on he

cal cittpreert gBht difereBhps gpsto these m%é@]éla{)er}g}oa/s{ne@d of these some
A 1re Sith ik €A deb RRES {0l HSir befuehed Hdigslogy, Gigaslsiagdidtion

a solid dosage torq1such s, e 9., tablet%. ﬁ? O.g%ﬁ three
Zoshemsme ARG ASQRE A %fémtb&ﬁﬁﬁﬁ BT BReERPT 128 P SE dRdd< igfo thre
gg@%@gﬁkng fine particles of calcium phosphate by

nmeans of roller conpacting to obtain a powder. The

powder obt ai ned s a larger bulk depsity tha e

st ar Wﬁ]glpﬁéﬂg@%ﬁ%\m}o@ﬁ t R‘%@’u[i’ {anElﬁf 3]?)%/ EICIBB%S hglgn%%o group Il
3R d SXGIuR4EAHGLERG, REQRIRGIang rRORRFEERIHGIt6 gtodpdiil.et s. | n
contrast to EP O 054 333 the present invention does

not enplay roller caonpaction with t ai.m of

e Samdbof Rt bR B RGPS ofceblosh A ARE ) g fif eroup can be
Qﬁé‘clfv‘ﬂ)tr bl @_eﬁiﬁéhﬂd')@’&‘%enl@i@% o@?ca@e neY/et chlBFi&Qiéufcﬂbgicalfdisorders such
aggl oneration, i.e. for bu I.ng ,up. aggl oner.at es

FAPEICEPES ePHeRsT-FEHZeRNIPRgr a%%mgh %Eﬁ%ag% B ﬁléorg%e gnd
tRerBod ZeBickd)al whiBasSdhir6:@bbed h@ite patht her processing of

the material into e.g. tablets such as, e.g., chewable

tabl ets that have.an acceptabl e taste and/ or . )

out Ko er reasile sliaiont 1 (i CopRORRLTPBISt LAl fppgion caused
vbhat pbratiBas 6ot &ispEneppé @bl sysuppiyrouhebai, wpink! @sd injuries,

t he met hod for preparation of a .arnace%:ﬁj:cal1 emia. Further

dsa B P ATRGFIR GEFAIRY RTRTNARSY CPATHACOT i NG OB S RsEtAd

& tHe BARBtoh AR IstiRRER, Hanefdes's thorehtaaiyoti@phepitatal eclerosis

taste and nnuth%ig; f a chewable ta

bl et .(VD .. . .
doLSpgtrmentip pays égl?s,tege WIARS @gg?%atﬁﬁ é&%?tﬁbccparkmsomsm or

gﬁ?ﬁh%rﬁﬁn sk By HRMRBIIAR 20 4RE afledndtigrsayhich Bhé&m ghitamate-
i nding the particles together b{ﬁga$§%egranulat|on :

b GPEG o ITHEY
LDV SRH AR AWaRE ABOHS, YphtduddectRIDhoyad, VRgtink, idyslEnesia and
eS|re§ to 1 ncorporate substances that are sensitive
tdepegssiontium dity. An exanpl e of such a substance is
vitamin D that often is included together with a
calciumsalt in a pharmaceutically dosage form The
present invention provides a sinple and cost-effective
alternative nethod to obtain such a dosage form
wi t hout the need of a step e.g. involving wet
granul ation. Description of the invention It has
surprisingly been found that roller conpaction of a

o o ey o a o,



using dry binders. The present inventors have found
that the process of roller conpacting is a very mld

worediohoBsehrat does not destroy the possibility BET/EP2005/005559
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obt ai ni ng products that have an acceptabl e nout hf ee
and at the sane time are withodt a dom nati ng

chal k-1i ke taste .or_feel. r I raller c action ..

o RS Op S B AR TG R R matic nd
daRaiddeg@ierAive Prbdesdel 8f the HESLANGRLeRT, se DS iidimer’ edigease, senile
in order to transforma hul ky, qﬁterlal to ﬁ.Hessl lerosis and
demnentian Bukinsan & cisspse Huntinglow s shayea-agnygsophis el sclerosis an

Eﬁﬂ‘ﬁ’ﬁl@%lé%ﬁﬂ%s%iﬁﬂ@ ARBGEIHuCE 8d s Bfentd Hidsanxiedy, dBgression, pain
est of the present inventor's k [l er

now edge,
endrpaigtdependeasy Hoven & divgl Sgisars 5%0%9’%& (llrz -
granul ation process that nmaintains or do not destroy
| Mpokiaitve IGIRRS hh@Somibts hiteespaiAlyiugbful for €he fr&@ment of anxiety and
cal ci um cont ai ni ng conpound) so that an acceptabl e
Pa&ist e, nouthfeel etc. can be obtained. Wth an ai m of
preparing a smaller tablet that still has acceptable

t ast ghandABst AiR8 to bhoRhESETOrrhiild € ahé tiseityplverhcanmidally
that the use pharnaceuti,cal]y acceptable su

ar. .
asceptablesalis t%&\#&bﬁ&'ﬁ“&?@?‘? COMpP RS b@‘ras%?%{‘%%}? active
RHIREESSs Al tﬁggb;daﬁcagﬂl.y sui table. However, in order to
obtain suitable properties of a roller conpacted
conposition containing a calci n}conLaininglco ound,. "
two rBFsveRtien pleereddtes loRdBPEhICT PREFERS 2R PBP%@S?&"F%‘Eg °
ofndrilGo£RhIG T WTIoRARE BelbeRE a1 OPRNIRE as begired abovd foecompounds of
choi ce_of sugar al cohol used as a binder in the

rati on process. To this end the present
i nventors have found that when a regul arly shaped
caIcmmﬁb&ﬂﬁﬂﬁﬁ%&?gk%gﬁﬁ&wﬁﬂok@nﬂﬁﬁﬂnf?hkﬁﬂmhﬁﬁgpﬁegmnume
poor conpressibility propertigs itse then -.in. .
sPEPPUngs fhepiesent InieRtEpR 281 BEamcr iy ctepigble xGjRigyts for the
i PRehdARMd bRAEntidie o SMGRIR Blc€ 16 mudiatkdidsdraersisatipas acute and/or
structure, i tructure ’hat,enable a.certain

,.1.e._a )
@bmn%wr@lﬁgléﬁ]dilgqia?rﬁdwﬁfm& 2 PRI G R o B PA e

:p"i@de@ﬁoﬂjégraiﬂagli\te? Saf@bd G fall@ PG dril QCHSAasd indaceder
o establish sufficient bondi ng between the individua

cal ci.um (and sugar _al cohol ticles. ,l.n the,present

cont GYFIERBOR Ehmrelrienin Gf Py GeaoBPo o] 8 BTHERPICE AT the present
Wit dhtiBn Gevell SEOS KAt gicalBraespisblé salf fot eedaehifacture of
dengte that the individual anticlggﬂag evidence%fgxid d
SElieraenteior irfarament ARDBEYRPEPR 8T B AT EEFPiRE Medijted cisorders
t.oeuaiRi Gréwr med crystals shown in Figure 15 herein.

The regul ar shape results in a relatively | ow specific
surface area, that, is below 1.5 nR/gl.n_the present. ..

cont e follqyang Q?ﬁi‘mﬂi’%?%eg‘frﬁ ot ‘és-egd% the Rrﬁgegg ﬁﬁ%’&?ﬁl%apply
Wefpestigtadt wiHeBR A Stetris innjRftitethppeardeand @ ihkambination.

single crystal of the sugar al cohol is a polycrystal

sych as nmultiple crystals or fiber .crystals copprjsin
Skt teign Toper o uied IB R Biegret AT RGR LS RIS PR ” Pranched
%Hﬁﬁ&t@&'ilﬁ &&E@arbbﬁl;resﬁc_lﬁ_lhegﬁzit;ﬁqtta 8l caroy: 2Bk, (e efgrabeeith 1 to 4 carbon
i gure er ei e mcro structure epaples .
G B HCIeT B ek FiOW AT OB T PEnt B FP oL P ite ke
t hroughout the tablet during the roller conpaction

Pr OCems thin Clotef alkexyesleables 5 toveanhikyLiesidtie hothdiserge of the foregoing
bet ween t he i ndi vi dual caléiun1 a r, al goh

. nd..suga ol) .
PRI T A0 SAPPES Bl oU g BYS PToey {plude
I Seth ,iﬂﬁg%igfro 2danpliles herein. Mreover, in
coﬁtrggf to mhéi %Eﬁbeneral knowl edge within the field
of pharmaceytical  fornul ati on, the present inventors
have Tisdsan( rlpecs” dapaies LiestitorblPTRG PEOPECB PAnRor
suitable for use in the standard quality generally
recommended. This quality has a nmean particle size of
about 300 mm but as denonstrated in the exanples

herein such a mean particle size is too large in order

a o o o o s r r



i nvention has a nean particle size of at the nost
about 150 mm such as, e.g., at the nost about 110 mm

wa@rooshesspst about 100 nm at the npst about 9BCTREP2084/005559
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t he nost about 80 mm at the npbst about 70 nmm at the

nost about 60 mm at the nost ~“dbout 50 mm at the nost

about 40 at the nost abqut 30 mm t he, nost, . . .
boutlore AFoabagrotTToar SRt 1 ST SR e i
I%d?ﬁtiﬁﬂ&{ W&&l&i Iﬁ@l:elnél@@ﬁ.e@a&a@l@ of Ugad fhaloambm;lr glehj{db gy“teate not
1as atneag parti 0e %h %,agdg range o eéign%a o &agsweﬂas
himéted ta BEthaw oueHoRE suestiuted by ORf SHBYPL 0" afout 't

5O rofugg’ %@fﬁ%&ﬂy BudtPat@bthe 8Rariples Frteintelidw Pesferetl lower

woul d have been ‘expect ed thg} use of e.g. sorbitol in

halpalkprysara difsrorgragrtriparosethoxB oF 82PEEd to stability

problens as it is known that sorbitol is hygroscopic
and aloﬁr@hh@eﬂkﬁﬂ BbdRben IDheLalkflGreasasietifed shuve adichas ewbstituted
glﬂgﬂ

and thereby the risk of adsor IS .g. from
briene oF POTHA g Em@%qfﬂo‘ﬁgf Ti@%%‘lﬁ%‘%&"ﬂlml@d to

‘rr?eﬁ‘&rﬁf,t e?hﬁrx?rﬁﬁﬂ?ﬂoﬁ%bw isBb @ty R bdeL ialgl, ot-ButyE gelnyl 6rai-heyl
conpaction of  a coq805|t|on conE |n|qg 2ge . call
sahssiruted BparapmAls CloRpontd 25em(s ayvellayippicaromrsprgliclly
MRARRADY IR &aBli& HeRdih BELAWPRERedoaieehadbakilaraiflioro- or
respect to crushing strength, i.e. the crushing
éﬁﬂ@ﬁgﬂhdbvhﬁﬁﬁﬂ@ablets when stored in open petri

di shes at 25 0C and 60% RH changes at the npost 50%
such “ABy]” fepbesedts ah Bey R et casthiRidlic4B6p ensistieg obate iadioidual ring,
30% at’ the nost about 20% at the npst about 15% _at d arvl
{oR enerpEMOoahHsed TG WHRtASt ORS TRE 1 APmalicen Splre Sreferred ary
ggﬁgﬁgghggLnanufacture and runs during the renaining

t orag pg}iod e.g. 1 nonth, 3 nonths etc. The

crushin% strengths_of tablets of .the k?ven iog'shoulg.. one
be i Ahg terandet@paml FRiCEDSFE 7oMelC AT FHT eI TR Inng

| TRE QY Btetdaahthl bdactddned 6 ai@sgehatyspi of¢itplauroPictiritddrathose
escribed herejn are sujtable for so-called zo

| 3 or

Ahetesorivr greups(slecigd fiome Bitagen-diyamplge Pf syc él.et“&‘a%}?inlteg’f?‘é%s are

. e AN &Y &Y ShidaMeyiage tenperature and
&&ﬁggﬁgégﬁ%ﬁﬁgFﬁﬁ. IhyonéggSpegf, t he i nvention
relates to a process for the preparatiqn of a -
par t i1asiterme sTaloglp depptega é%Pﬁpaae%aé‘éPg%aF&rﬂ%&%‘ﬂné%%‘ 12
QDo 2t OB SreeBlAb YabbaResngal ci untont ai ni ng
conmpound as an active substance and one or nore

pharmaceutical | y accept abl e ar. ,al cohol s _havin

i r o hetiPe BT RS A JF‘%GQP gy ot destted from an
GRENALLIR Br%ﬁhicaacﬁpémﬁ%é.tsiu@m slt9 il det f@d hddition salts formed with
cal ¢t um cont ai ni ng_.co

ound. d, t he sugar, alcahol., The .
nOATICOAAARSD 20D OBIoPS S HaPSPRIOETF At HEar P REE acid
RsriRld; offorhfRd vilPbrgshid esagsuchas mdiased, umzédesulfonic acid,
articulate materi a

] ial. The sugar, al cohols enpl oyed ve
tondingF PR B 2auciicad. AlPRE LASE 60 BEPBITIS
%dh%ﬁmké acid, Blehgic abliyglemwaat eal ydliopad tHydsoxyhiphtoic acid, 2-
ofder 1o achi eve satlsfagégry resul.ts,..the, su

t .. .
i ysonaKtbeBRERIE Rids eCHeoA R RURE Anfh THIE b PALoid mandeli

”?cﬁcﬁ Ld @ad Rl B EONSE %ﬁcﬁ)‘iﬁ&{&id?ﬁ—@?hﬂﬁ&&%s@ﬂ@ﬂiﬂacﬁf/pwp%nic acid,
such as, e.g. ' east about 10% w y, .at least a

, , at out . .
18Vl acids suseiniceasish tasisaciipDstauspesEdenis ACifl OF Itré‘inet%ﬂg“:e“LC acid.
conpaction as a neans for aggloneration of a
cal ci e?ﬁatc@hlrf)ioﬁﬁdmﬁﬁﬂg§ atearhel @inipoanAast foedhiat & and Ib:
material that I's suitable for use in the preparation
of e.g. chewabl e tablets having an acceptable taste
and nmout hfeel, has two critical paraneters, namely the
shape of the cal cium carbonate crystals and the
structure of the sugar al cohol crystal. Moreover, the
phar maceutical | y acceptabl e sugar al cohol (binder) is
normal Iy present in a mninmumconcentration of about
5% w w or about 10% w w. Furthernore, it has been al so
been observed that when a cal ci um contai ni ng conpound

1. i I L oy N T
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compound itself (i.e. before roller conpaction). Thus,

when such a cal cium carbonate quality is used, the
wheiok/1osesi ty before and after roll er conpact i PCI/ER2005/005559

not change nuch, i.e. the change in bulk density

between the particulate material obtai ned and the

cal ci um cont ai ni ng conpound used is at the nost about

40% such as, e.g., at the nBSt abOUt 30% Or at the R

oSt i

- doal ci ni| onp und)'deFik\ulaLg_na eria

| UO /o. N the present
relateg@kﬁ‘ parti cul at teri gb-conpri si ng one
nore regul arl

» shaped cal ciumc ntainhgg conpounds as
an active subdstance and one or nore pharmaceutically
accept abl e sugar (&)cohols having a mcro stithicture.
Normal |y, such a particulate material is further

processed inte a8 cqnveni ent .dosage form such as

t abl ¥ %relé‘r%>§ué)t1 angﬁ éfesas%g?ecﬁté%%msaﬁf) ‘bl e techni cal
properties in order to withstand nornmal handling etc. )
Fur t hehees@powhésofchemds b 14 ablbetsoatiag iy teanedtioppeferred R
tabjets st _.not so hard, i.e. have an unacceptabl e
Hii@i‘?g@? %EPW&I&IY%E%?I 98"hat it becones difficult

for a patient to chew. Accordingly, it is inportant to

bal apegriddeR’ds uniliyhgr Spropgit h to an accept abl e | evel .
As shown in the exanple herein, it is possible to

det . t h hfi ; is. i
for DL T ML OR e Gy AR ERRE SR ap! ©
peeditiyhghich rhiyebd subetittiedbympesu e thing, flvere lgper alkyl, lower

cohol to two.te .y hamel.y i to show ng

Bf%fﬁﬁmkhﬁg?h@P?%ﬁdP“ﬁggdéd%% r%§§y%9%¥bre and ii) a
test showi ng the conpressibility properties of the
sugaPratreahil is ldvee lafkyl, T E.tvir CHeed andhpreferably methyl.
pharmaceutically acceptabl e sugar al cohol - when
_conpressed, i nt o | et 0 Wl 0 e
cugaP ar oo gl o oo R Bl I fhercin
max conpression force of 25kN - has a sl ope of
correl ati on between crushing'strength (measured in NR'

and conryression pressure asurggd in 1
or norgg\vfﬁﬁﬂ j Schl egqi ar d
Aut ot est er| 4 \ger Nabl et fes N

tabletﬁgl with the est dispEnsion orthogo
the ja of the crushing strengﬂ% apparatus. The
inventors hav& found that it is of gre advantage in

the roller conpactiapn process to use a (Ib)
pharmaceutically acceptabl e sugar al cohol that has

bi ndi ng and smeetenigg@g{o rties. Exanples of

sui t ol e iphakerspsengpr VERERS OF AERSte sorbitol

mal t igol 4 | ppopyct ose, lactitol, isomalt,
tagaggse?%%%ﬂﬁéﬁﬂt%l?MSorbijol has a sweete jn? - 4ainv] which
ef f ed¥ ( conistocted fram ehembyidgnleYEs YRy PNyt fryridagnyl whic

15 @ sweet enh 3o &b &ahiedlbyont or Xidrk Ebrd, Babrd)&swa alkyl, lower alkoxy,
sweet eni ng ‘effect of 1, isomalt th

at has, a.sweet eni ng
ef f ect oﬁyﬁubgﬁwéﬁébiWﬁLBWGEhdﬁé ﬁ%ﬁ?%@@agﬁﬁgpéient
di st sbut] eEOTCHIRS HRALARE RULIERhYORKG DL BPLRy It preferably R
al cohol betweén the 1 ndividual particles of the
cal ciiumetyht ai ni ng conmpound during the roller

comgﬁﬁ;?%ﬁxmﬁ&ﬁtikﬂlg%@&e EiaNefasd that the bi nder

suit ave a nean particle size of at the nost
about 110 mm such as, e.g., at the nost about 100 mm
at the nost about 90 mm at the nobst about 80 mm at
the nost about 70 mm at the nost about 60 nm at the
nost about 50 mm at the nost about 40 nmm at the nost
about 30 mm at the nost about 20 nm or about 10 nm
Exanpl es of such nmaterials are sorbitol and isomalt.
In the literature (see Pharmaceuti cal Technol ogy,

volune 1 (tabletting technology), Mchael H

. A NN ™\ - T T




concentration in the tablet is 30 - 80% However, in
the context of the present invention, sorbitol can be

wased1ss6s bi nder (havi ng sweet eni ng properti eBQT/EP2005/005559
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tabl ets based on roller conpaction and inportant
deviations fromthe reported 0 a€e of sorbitol are
necessary: 1. Sorbitol (g . di,spers

di st PicfuteddrohosRempRs a?foaugasfa t%lél RERUR G5eiPhted or

&ﬁ)lsﬁtulﬂ%ﬁ £R8h 'vﬂ&r&ﬁ’ PROWBGLthRoPTsdekcttd fivacthleroafiuoro, CFs, and
optimal or a possi bl e binding; this leads to

Jower eldyl fm@XWlP]ﬁ th@a@ﬁéb’tngt‘@fﬁﬁ?ém #rticle size of
sorbitol. 2. A particle size of sorbitol correspondi ng

5940%9. é}ﬂ&ol@%dﬂqhﬁﬁ@mnﬁpz@%&L&ﬂtﬁht&ﬁﬂhmlﬂaylﬂ -ISCinethyl pyridine;

S|ze i's nmeasured enpl Oyl n st.e
%1Cztéon0551j&wﬁ%@hé@f0mwldené) et Yo %%’56%@ tnﬂﬁ‘ta% LA
1(Bhtol shoul d exceed that of 5@6MIM/and approx 20%

€ems to be fine_4. Sorbitol
Ztt[\év’r(iSZt@lﬂmp‘i’TGi“lédll HeGyaY N @mf‘éﬁlﬁ 1&@ r]yY T6 pighyl-4-

@_and relatively large partlcle si ze
oL R

was used. Especi al

h
ﬂz’:{\éle(Zp@doeﬁpY@dlne@ e 2 g Rk e
28[\/\6@0(%18% Bfr?&ﬁséﬁ%rleﬁgﬁgl?)ﬁ ,Sabith Al 1 1R dag61nRL] -6-methyl-pyridine;

ed that_ ‘ot her (#%a{ at hol s
at ge(znalydonepm@mréhwteﬁwnﬁl)é dgthyl- Haniaagelr 19 -G he
Zgﬁﬁgngggkygaﬁg.ﬁ{ ia, and such sugar alcohols are

nvi sage Ie for use accordi hdf i
I3H‘Ae(r$t-6hinro—5@t1d;w 4-§let%97ny1)@n%énmth@r I:Lﬂt@ azg]rkéf = —gluoro pyridine.
that may fulfil the above-nentioned criteria. In a

speci fs]é&éaﬂg‘%?%{ar{i%fﬁre flBerSHER co RO ARAG of forre@la M4, twlerein, R’ is aryl,

not ab t hat has a mean ri size.in
rabgiutedl b vospabwee ciere, uatse GF» 3pd afiies &ﬁwfé%wef %7, CE:0, 1-
from. t Bhofii@m about 30 to about
igor&ﬁ%ﬁ?ﬁ foP gxa%gqlég%%%ng% ?ou _

anot he sugar al cohol is
isomalt, notably an isomalt that has a rti
sraolsm e rdgoronier bl Wbt Do earidine
%C@r%éa&}{-&%ljﬁl%‘a% phen d)Oz Qkaaﬁhtaﬂ)%ﬁmmnﬁaazfommlahm ~pyridine;

t hat

I sugar, .al coh

enphloyed- t1hE5-fiflupre-phemd)- &ézﬂ@ﬁ%h Homaida 49? 4 ﬁﬁh&“ﬂ -pyridine;
IS i4of e hER R 2 SUdAettd-a Phihilatdlat-yleiynyl] -
ﬁ§g§§§§r|h'@%ﬂF#%|s thgﬁg g?*?érla egﬁ% has ot her
fprhﬂmws e. g as a sweetener. Such sugar al cohols are
typiLeal lyps ch_ tenAY-OUPdinRAS 3t Baidafol-4-ylethynyl]-
r‘%ﬁ Otr%I4 X @1 ﬁ?&r%‘% Heaﬁlygll n;glf n03|1t olﬂﬁﬂ and Ilact | tor 7

uhnatures thereof Exanpl es are Sorbitols, Neosor b

S’%&%l({rgl% va| a%tﬁélﬁf—?gtgl}gigl é%ﬁ@ﬂ-@@l&h?@ﬁ) @9)}{&1’&1@,4 l'i ne

oquette Freres, &% a1 Pdh -
SPChRaby[Is(3-pidora- ésp@bﬂrpl@tlyl) -2 finpesyl blfm@l azol-4-ylethynyl]
(naﬁﬁltol) avai |l abl e from Roquette Freres, Xyllto
Fructofin CM (fructose) and Lactltol

bl @bt | Tt Gant-soohSgeriteanidrlss- mahﬂrtHgm ol-4-ylethynyl]-
Iso DC100, Gai o Tagatose and Manitol avail able
ﬂﬂggfﬁalatlnlt Arla Foods and Roquette, Frer
r B 4-E1-Y4- nﬁmhmdyqrheaxlaw -dignashyl s -imislagol- 4—Ylethynyl] -pyridine;

ari S f SPylethynyl
déiffﬂ O ARy G AT TBRLENE R TSI SRR ety

i&ﬂ@ not fulfll the above- nentloned criteria may of

S T T R A o

pyidihge a m xture of sorbitol and xylitol. In such

Bl S P o,

%mhﬁ@SUCh as, e.g., about 1:1 . A mxture of isomalt
and xylitol is also suitable and in such cases,
t hewei ght ratio between isomalt and xylitol is
normally in a range of fromabout 1:0.1 to about 1:1.5
such as, e.g., about 1 1 . In a paragraph glven in the

R I o o o T
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calciumsalt is calciumcarbonate and notably with a
shape and a nean particle size corresponding to that

w@booSemses i te 1B or Merck 2064. In a specific PCI/EP2005/005559

enbodi nent, the calciumcarbonate is Scoralite 1B or
Merck 2064. However, the above/ment i oned cal ci um

carbonate may be used in adm x th ot her
e B A o bR GhOS i ggmidano
ﬁgﬂ ﬁ}q];??ng&elgel nin the follow ng par agr aph

calciumcitrate
zpﬁbl;pnaa é (4rehlonn-nhenyb- %515&119\%\5'}0;& c%\ttgmﬁi‘l"/“dme’
L r&-Pheh SC&hﬁs’t 113-1 {rhidkgol-4-ylethynyl]-
nak%jeat 24, F%%F@%%gat [ ge%{hncﬁ)urgl ng so}lw\q/nat es, and
wndlm"es thereof Normal |y, the content of the
. |(§itHAh SRRty RIPRURdadl-4-flethynyl]-
+r?u4 Z%e nmat e Pﬁ(glts In a ra}rr}gﬁ(g]gro’t;1 from about gO%Y 7
p;ulchbout 100%vv/w such as, e.g., fromabout 45%to
9P 92%%@&%11 1909 ¥6!-£-Flethynyl]-
bou(fro g ]:r)%? \?Vllé%ty at | east about a60% 3//@33}7 7
pridiegst about 65% vv/ W at | east about 70% w w or at
L 7 Th&n a @hﬁﬂf&t] 1)-Qbt-ghideghl-4-
%aﬁ%’io O d“% G- \gn(zrr‘gy o{(rtpt)llrnﬁlgge HSAIRY Bheall) ApLand
ﬁaﬂmtdﬂnptmdtrwm ng conpound or it may conprise from
! )¥0 26mEthyl-{ AR @eLAL-ylethynyl]-
TS b ot BB S i F P A 2 Bty IMAMMARALL ylethyny
pafidingntont ai ni ng conpound contained in the tablet.

i ngl ﬁéﬂ%}gﬁﬁ -dthyl-3H-imidazol-4-yl]-
@’g‘?%@;ﬂrgo%?’r%\ﬁb?‘ rt]p?[ tﬂ%to%g ded af}trer rucr)l I'ler K
aedpaol;i on. As msntl oned above, during the roller

g ?@E&C ta%_‘t 32 H 9 &Eg;}b 3 ttﬂﬁﬁ?%&t?éﬂy}m &ﬁ’%ﬁﬁ? DAL & neih1 e imidazol-4-

T8re r oug in cl contact and due to
yleehymlyljryrilineict ure of the crystal of the sugar

T b L B
%Mymlyﬂtmoﬁnd,he parti cul ate material - when

nt o i Buidazol-4-
g?[g IF‘E‘ih(?X)b'? K{flﬁeo Shar na eﬁ%‘?@aaﬁ ?/ldgg?ﬂel t ab lﬁn e
?Mﬂ@rnyE]Lpﬁtdi)he,l s in close contact with surfaces of the

f .t he.one or..nore [ |- 1H-imidazol-4-
ﬁf@a erenger 4 s Rl Sp S, HRG AN S byl 151 imidaso
olsyﬁﬁaye,further conpri se one or nore
Cal | abI l. =V henvl
{%-ﬁg&o& %—Bfg écchr%r og#}ﬁ‘ﬁug%%o@ga 1 JsVifiRro-phenyl}-
611ﬁl¢ agnostl cally act | ve subst ances A descrl ption

Rl A Sk R ARl Ry B Gl 2Bl it AR Fri@fol-4-

Byridigé;i ve subst ance of | nter est is a vitamn
| t t i
Eﬁf o B AN PR
1&ﬂateal n a particulate material according to
th rtj cul at i .
szuéhiogxanma; SIS 2R B R S A ). 1R 9o

yq p@ﬂlhhcul ate material optionally adm xed with

72 @@@qxpxﬁ é?rg{% ﬁl/ ]rfzg %@glﬁ ggg;ow%e%yhle%hen&b d%??ﬁlﬁdazol 4

UsdiRgnyA)-baRliakL | ng machi ne operating at at |east 300

o i s MR L P00 Bl Lheyl 8o+

machi ne may be operatl ng at e.g. 1000
Rgﬁflgt ﬁ?}ﬁ&l%? even hi gher su

U BhBof n(5-550DR DR AR e DO TD B BB Hegigeeo+

dinfp00 tablets/mn etc. The dwell time
urlﬁltéﬁi ﬁzﬂplrneparatlon of the tablets is at the nost

about 1 sec. In a specific embodinent a particulate
mat eri al according to the invention contains from
about 60 to about 95% w/ w of the calci um cont ai n| ng

I T — . I AN 7 Y 4 "



w w of the cal ci umcontaining conpound, from about 5

to about 35% w w such as, e.g., from about 15 to about
wQ@oMsmissef t he pharmaceutically acceptabl e suBEr/EP2005/005559

al cohol and from about 1 to about 15% w/ w of one or

nmore pharnmaceutical ly accept abPe exci pi ents and/ or

active substances, provided at. th
2-@&@@%&-@3 v e W P S B B A nidgzol-4-
gmgaterl al according to the invention
era contai ns from aboyt 65%to . abpu 0% . w/
mrprga (?g5 a3 pSOT- 270U RO G RGE UL e Hepyridine
5@}&6&5“& gP(‘i @1t 18- R QAPIOMHE v Hﬁ@rfhﬂbmtmﬁ&e%nt -@-ylethynyl]-
about W w such as, e.g., fromabout 20 to about
Qﬁ%lw‘-,w of sorbitol or isomalt or mxtures thereof. A
Ul 31 3 ABLAL6-Mhet M2, 3 @ik iBylL T SR d0l-18letheyl]-
%)gﬁe bt izﬁgﬁﬁ%ﬁ noerﬁgﬁ?{? }f?gl S 1rrae!rirﬁ}flactur ed into a
pmdlabl e solid dosage form One or nore
G | bakbBeBCh, Bl BRkthyBYI-be dagdadylitynyl |-
h%%(g%t%lﬁp 3e%liz!\lro}e[o ?ﬁfei&go%ggeerfgﬂgrm The &/Egage form |d}; !
pymchndzelddfor oral adm nistration e.g. in the formof a
! 1 HéHy{ -Hosmgerhlnn ALsmalyod g, ylethynyl]-
5&%1% 4”? KB (ﬁglor m%éth%ﬁ capsul esfy sachet s, e
peradisse peIIets or the Ilke. In a preferred errbodl nment ,
the solid dosage formaccording to the invention is in

the & % e?é}rﬁt'ﬁe ﬁfrﬂle?tlﬁ)@@ ebihbSuTsFdb MRk T8, herein R’ is aryl,

tabl et's di mensj ons essenti al

smmmtﬁilbifowrengzt or 61 cxpeciiy b heotollpuimacossatisfploro-4-[5-(4-
8%&{:‘ f)°1 %%hleﬂé 1biﬁaﬁ;'r£z%ﬁatﬁahﬁ{yl Qdibwo hal ves of

essen [ essen aIIy contarnrng

t he sanme arrount of calcium_The breakag% 81
15 by plThecompomedstgfrratulpfe of the BveRiQT BEE éPEfPa’Ef aﬁfﬁf ngto

use of e.g. two fingers pressing
Q’nlqmﬁsfberﬁ%%usly on each end of the tablet.

f act In hmembhéimenb|the Piasess of ErsipgEtioRi CORRTIES fﬁséﬁ@“’m speps of

reac%ﬂga@Qﬂnp&n%{b@fohﬁuﬂ%s' ble. A solid dosage form
according to e i nvention may cont ain an anpunt of

the one or nore calci c/N ain compounds
correspondi ng to from abgut 0to ab?ﬂg 1200
cal cium such as, e.g., fre bout 400 about 600 ngy

cal ci um Normal | Y, the st0t al gencentration of the one
or more cal ci um cont aifi ng conpound in the dosage form
i n ran about 40%to about 99% w w such
20 Vglthaecﬁnpo%rgigorrfgja ?WA{S%to about 98% w w, from about
50% t o about 95%W/vv, from aplout 55%to about 90% w w
or at |east about 60% ww, at |east about 65% w w, at
| east about 70% wWw. In a NI c engodi ment, the
total concentration of theg|particul & nateri al
contained in the dosage fotmig from about 65%to
about 100% w w such as, Xe.g.7 from about 70%to about
98% w w, from about 75% abput 95% w w, from about
0% de tapb@n @SW@POF?éﬁ%’g’B@Hfa% 85% t o about 95% w w.

| phReatiier?, RPeed Rt sreapbeflicdebbye ahdsOls rdal@gmagei if desined,
accordi n%}to the i nventr n contains

Hsavertios dhegormrsnds abtame 1%@&16{{{1%{}6}#1& Cagfﬁggﬂa# acggé dition salts.
25 meEDBﬁJ%eéétls 8% k1dah Sitire 40%4 W whemetihedpeaenbseutdwcal | y

accept abl e sugar al cohol, provided that the sum does

not exceed 100% w w. ternativel a oiddsae .
f or nd@renarhes emPadEHG e%nP%u%@gﬁﬁforﬂéa%f %Pr Rared according
etthe: IR ng?ﬁ%%k'éss 656 118 eahon WwhiB %owipised thie Iﬁ’&p of reacting a

cal clumco 1r_r\g; compound, from about 5 to about 35%
womnparei of sormal from about 15 to about 30% w w of

t he phar rraceutl caI |y acceptabl e sugar al cohol and from
about 1 to about 15% w w of one or nore

pharmaceutically acceptabl e exci pients and/or active

subst ances, provided that the sum of ingredients

arrounts to 100%vv/w A SEM photo of a fractured

Y Y " o Y T I e Y



0C and 60% RH at the nbst changes 50% such as, e.g. at
the nost about 40% at the nost about 30% at the nost

wabmat186099 at the npbst about 15% at the nostPEHBPL005/005559

10

15

20

10% during a time period that starts 5 days after
manuf acture and runs duri ng th%'renaining st or age
period. Acceptable stability is obtained if a tablet
during the whole sto e pgfiod (e.g. 1 nonth, 3
noths) in open Petri dispes\has a crg§&ing strength in
a range of from about 7Q;to/a ot 14 . In a
preferred aspect, a LA osage formis in the form
of a chewabl e, suckable andler swall owabl e tablet.
mportantly for chewable tablets is the taste and such
' ion must have an acceptable taste
%ﬁ?h%§%£gg%%gf%h§§ggfness, flavour and chal ki ness when
tested by a professional/skilIedﬁsensory test panel of
at | east 6 persons. A solid age formaccording to
the invention may conprise etener_selected from
t he group consisting ' fruéYise, gl ycerin
gl ucose, isomalt, lactitol, tose, nmaltitol,
mal t ose, mannjtol, sorbigol,ls crose, tagatose,
orehe toabtain g gogiponndiof rrula ot ae,  acesul f am
RALRSSRURE, FOWGH Ritiafe RGefnedshovannd ¥ ishdlogdneany] if dadixsidum

cycl amat e, sodi um cycl anpgt e),. neohe i di . "
AR SEARIS LA O SRR L ScEdRable acid afition sales.

1B Bro RET0 RE AL &PEGASH detaildalselienin BantdeariahprqvedasSi um
saccharin, sodium saccharin), and m xtures thereof.

The inventiaon also.relates to a ocess f :
pr ept gill aethyr e %ﬁémr%ﬁsf%m%?‘ﬁ% Ogl?org}s,m%fe ‘{“%‘ae prepared .
3R9Y&ng {1 IBIRRABS pERBR IO SRSnva@ltioarwlidnpanpies thgfstep of reacting a
conposition comrising the regularly shaped
é@ﬁ??‘éﬁﬁ%@fﬁ%f&}lgﬁﬁg conpound and one or nore

pharmaceuti cal | yaccept abl e sugar al coholg! having a

mcro structure. Details concerning thig aspect appear
fromthe appended ctatgeMNnd fromt scription

above relating to the partj teridl apply

nmutati s nutandistogN nd ot her ts of the

i nvention. A furtheR aspect of $he invention is to

conbi ne the manufacture of a ticulate material and

t he manuf act.u | ets. By use of pocket rollers
%&t%%or?%?qngrgfg%rgﬁp%%?’gr a powder mixture can be
transformed directly into a BoKid Gﬁ[éage form that is

atablet.. A furt tthe invention is a

o 85@% go pofpin tlrﬁg 6%?1?%18&3%%@%}? I%lzl’orrprj singa ... . .

vtleedin i ,dtfnRgﬁmi Ritpre esiefimed aboveeandrotsdslogenmpriisdssivgd,
preparing a parti ' ' 0Bt addition salts.
O o e i e ey
ateploabs i dexaibpil éntrerodetalith scheme 3nad geneserosedis

active substances, and iii) conpressing the materi al ,
into tabl ets. ' 1dh S8 Re fdllowing process
isp &PW&“&&%@%&E%&X?@%&%g‘t’ isgs%d' 3%1[%9 &P
wifthe ineartent which téreprsea iz ep efrdadting agesipogad ﬁjéyog oFXV1
the tablet so that the cgnpresig force applied is at

the nost about 80 kI M sBah as, 93 at the nost 70

kN, at the nost 60 kN, at NH¥ rmst!g\lo kN, at the nost

about 40 kN, at the nost dbouy 30 or at the nost
about 20 kN when tabl g3 j ¢idmeter of about
16 mmor is capsule shaped (9.4 18.9 mm and a
resulting height of at the Rﬁst @bout 10 nm such as,
e.g., about 9 nm about 8 mm or about 7 nm or about 6
MM argitPRt@npethd Siferhtlad@® VY, the invention relates
to a process according for the preparation of a tablet
conprising i) calciumcarbonate ii) sorbitol and/or
isomalt, iii) a vitamin D, and iv) optionally one or
nore pharnaceutically acceptabl e excipients. The

tabl et may conprise



i) from about 50%to about 90% w w of cal ci um
carbonate, ii) fromabout 5 to about 30% w w of

W@ 00bi118368 and/ or i somalt, iii) from about 0.0l1PCDERIHO£005559
1% ww of a vitamn D, and iv)_ optionally one or nore
pharmaceutically acceptable éX%%bients with the
proviso that the total anmount of ingredients
corresponds to about I . Cal ci um cont ai ni ng
compound The calciun}conlaining CORPOUNd contained in
a particulate materi al e-a€cording to the invention
is a physiologically tol erdble cal ciumcontaining
compound that is therapeutigtal |y and/ or
prophyl actically active. Calciumis essential for a
numbigro-aé: tkeythninesinposnd of foheuhdadyylibot h as i oni zed
calcium and a cal ci um conpl ex (Canpell AK Clin Sci
1987; 72:1-10). | behaviour and growm h are
regul ated by cal ci N association wth troponin,
calciumcontrol s '@ contraction and rel axation
(Ebashi S. Pro d 04 »B59- - Cal ci um
sel ected channg&s arg a ufi ver gal aturgéggn£he cel |
nmenbrane and the el egi%ic@ activiiN of nerve tissue
and t he discharge of "nheurosecretofy granules are a
fupctio f _the hal gvgq | £fdgmula Ib;
@%f?ﬁ“%%l %?%?p%%ﬁgﬁﬁﬁﬁ?gge S ?ﬁh?&%éggh'géﬁ%?qchim

5 BhephyR', RAR 2baS4 a¥7es: Rfited d)ovensl i& despratsi oRveFing the compounds

or nones, and_t he ta Vi i tRiGescribed in

g?%”ﬁgﬁ@ﬁégﬁFn(ﬁugépkﬁﬁ%¥tgﬁ%§%¥?ﬁgg%%gﬁﬁsggsgﬁ%alcium

plves akail & ehapk dxnd gafiarlproceiudé ¢y and strength on the

skel eton (Boskey AL. Springer, 1988:171-26). Because

bone.cont ai ns_ov (ROI® HeAl in the followin

skelg%%wm%ﬂpéF%ﬁggfgggégéﬁ%gsgg&%ﬁéaﬁggg?gﬁgﬁg-term :

ectlefries mithebefolloiing geakwil pracsdires such as, e.g.,

cal cium carbonate is used as a source of cal cium
ecially for patients suffering fromor at risk of

gég%%%grosis. Mor eover, cal cium carbonate is used as

an acid-neutralizing agent in antacid tablets. As

menti oned above, cal cium has a nunber of inportant

functions within the mammal i an body in particular in

humans. Furthernore, in many ani mal nodels, chronic

| ow cal ci um i ntake produces osteopenia. The osteopeni a

af fects cancel |l ous bone nore than cortical bone and

may not be conpletely reversible with cal ci um

suppl enentation. If the animal is grow ng reduced

calciumintake |l eads to stunting. In the premature

human neonate the higher the cal ciumintake, the

greater the increase in skeletal calciumaccretion

whi ch, if high enough, can equal gestational cal cium

retention. During growh chronic cal ci um defi ci ency

causes rickets. Cal cium supplenents in both pre- and

post pubertal healthy children | eads to i ncreased bone

mass. I n adol escents the higher the cal cium i ntake,

the greater the calciumretention, with the highest

retention occurring just after nenarche. Taken

toget her, these data suggest that in children and

adol escents considered to be taking an adequate intake

of cal cium peakbone mass can be optim zed by

suppl enenting the diet with calcium The nechani sns

i nvol ved in optim zing deposition of calciumin the

skel eton during growh are unknown. They are probably

innate properties of the mneralization process that

ensures optimal calcification of the osteoid if

cal cium supplies are high. The factors responsible for

stunting of growmh in states of calciumdeficiency are

al so unknown but clearly involve growh factors

regul ati ng skeletal size. In adults cal cium

suppl enentati on reduces the rate of age-rel ated bone

T 7~ R A 0. o~ AL  a A NN A
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prelimnary studi es have shown high calciumdiets or
i ntake of cal ci um supplenentation is associated with

w0 esaessexol on rectal cancer. There i s increasP@EP2005/005559
evi dence that calciumin conbination with
acetylsalicylic acid (ASA) and ot her non st er oi dal
anti-inflanmmtory drugs (NSAIDS) reduce t@? ri sk the
rigg of color@ggtal cancer. Recent researc Bt udi es
suggest tha c9,| ciumm ght relieve prenenstrual
syndr one (Pb@]. Some researchers belieye that
di sruptions in calggi um regul Stdpdn ar eR ungder |
facNer, in ty t of PMS synptonT |

udy,” hal® "t heTwormrel} of a 466 person grQup/

pr e- menopausal menof rom across the {§-S. re tracked
for three nerndtrua) cycles and were given 1280 ng of
cal ci um suppl enents daily throughout the cycle. The
final results showed.that 48% of the wonmen who took
pl acebo had PMS rel ated synptons. Only 30% ofStépibse
receiving calciumtablets did. Calciumsalits |ike e.qg.
cal cium carbonate is used in tablets and due to the
hi gh dose of cal ciumrequired, such tabl etk are often
in the formof chewable tablets. It is a challenge to
formul ate e(gprchewabl e tabl ets contai nXig) a cal ci um
salt, which taE)I ets have a pl easant taste and an

accept abl,e nouth feel w thout the chaﬂﬁt/erl\%sti C
co

doni nat iR taste or feeling oP®®Hal k. AN=
diy to~the

cal ci um conftai nN_hexgconpounefor—use-ac .
| ci um

i nventi on e e.g° bisglycino cal cjymV
acet at e,p’¢al ci\um car bonat e, cal ci um cRioride,,
calciuntitrater*calciumcitrate nal ate, cal cR um
cornate, calcjumfluoride, calciumglubionate, calcium
gl uconat e, cal ci um gl ycerophosphate, cal ci um hydrogen
phosphat e, cal ci WBteg¥dr oxyapatite, cal cium | actate,

cal cium | act opi onate, cal ci um/l actogl uconate, cal cium
phosph@be, ca) ci um pi dol at eIIBal ci Bm st earate and
trical ci.um phosphate. O her cal ci um sources may be
wat er - SONUbLal cal cium salts, or gonphexes |ike e.g.

cal ci um al §i n —cal citum EDTA apnd the |ike or organic
conpounds 1§ ai ning cal ci um Lj . calcium

or ganopkrtdsphat es. Use of bone“hreal, dolonite and ot her
unref i ned cal &*um sources is di scoyraged because these
sources may contain | ead and ot her [toxic contam nants.
However, such sources may be rel evant $tFPt5hey are
purified to a desired degree. The ¢al ci um contai ni ng
conmpound may be used alone or in cdnbination with

ot her cal ci um contai ni ng conpounds. O specific
interest is bisglycino calcium(lgal ci um acet ate,

cal ci um carbonate, cal ciumchloride, calcRumcitrate,

calciumcitrate mal ar c%ci um cor naje,(cal ci um
fluoride, calcium gl ubi tve, calciun Nconat e,

cal ci um gl ycer ophosphat ; en phosphat e,
cal ci um hydr oxyapati t.ey cal ci um | act ate;~ cal ci um

| act obi onate, cal cium | actqgl uconate, cal cium
phosphat e, cal ci um pi dol ate, cal ci um stearate and
trical ci um phosphate. M xtures of different

cal k-4 6QALAI ni ng conpounds nmay al so be used. As
a‘rrp‘W@?Tan‘Thg exanpl es he@innd cal cium carbonate is
dapbe bchemg IsBi-thapRe2 g e g4 beemPifc ont ai ni ng
cqopound, Al dcRkGHWNR gar bonate has a high content of

<ium particular_interest, is calci car bopat e. thesi
5 NBreaintpound af dernetla FawbicAeenagrting ngflﬁ%?' {5 Gy part synthesis
cont ai ) t dC&lJngd ORt.2¢ RhREd 6OrRaURthperature in
c‘gfﬁrrl%?gg%l [ %Sgg?ggé?gfr%%g%ut 1 gﬁ?g about 1000 ngy Ca P
such as, e.g., fromabout 150 to about 800 ny, from
about 200 to about 700 ny, from about 200 to about 600
ng or from about 200 to about 500 ng Ca. Cal cium

o T . ~ 1 - T . o . T 11" a
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di stinct phases influence the shape and symetry of
the crystal forns. For exanple, calcite is available
w0 poosowssesli f f erent shapes: scal enohedral , pri SPEL/EP2005/005559
spherical and rhonbohedral, and aragonlt crystal s can
be obtained as e.g. dlscrete ot clusteredneedle like

shapes. Ot her shapes are e suc
the bppr@ﬁa’i@églvelgb@lgapqeflé ac:Egj i[%g P gi és) o) i\ga §lﬂ§ \Rﬁnﬁed by
é Véaﬁnﬁmﬁﬁﬂhﬁﬁ herein, a partlcular suitable quality
I um car bonate is cal ci um carbonate haV|ng a
mean particle size of 60 mmor |ess such as, e.g., 50
iap drcomaroundrofdormpla LI | ess. Furthernore, an

”gﬂé dﬂwoﬁ&%ﬁlhm@sfd@saiv@a &tmh@agbwpaiaee diba&:na(dagxﬂdy THF) and
ensf‘{zé bel ow 2 g/ L., Cal ci.um ge?ir ﬁte ZOEi u Exdnde)
A (e @l HRIRT PmAT R 4%

B p@prppaﬁﬁewﬂwg BERE R
rrean particle size of 10 - 30 nm an apparent bul k

sepsi g&nggurgékfglqmgamg/ nm., and a specific surface

area of 0.3 nP/g;. Calciumc onat e

Theyermpoind ﬁfm%%&w d@é?lﬁ%‘{ ‘g’&a P@@mﬁw&?ﬁﬁto has a

gﬁﬁ%r&ﬂl%&'aﬁé)eanﬂ' tﬁ@%sgropﬁﬁe OXididnPagemnt isaddede. | ppagen(V)oxid).
u density of 0.4to0o 0.7 g/nL; Scoralite 1A

avai l abl e fyom Scora Watri gant SA, France) has a nean
Mm@ﬁ& 20 mm an apparent bul k density

%e Qmﬁg b@ndX A1 8/ redctednih a1-5Reokf-bLo-porya)epha@phaniofcid dgmethyl

coralite 1B . (av Ia | e m Scor rigant SA,
W@n@b? CINSlE PEOGHEA 11932# £¢ 1 P%‘iléfél Feopyen %ﬁaﬁnﬂﬁeg‘ ﬁs'
apparent bulk density of 0.9 to 1.2 g/nL, and a

§RES: Ehppsuid oBranedaof 0.4 to 0.6 nR/g; Scoralite 1A
Wéﬁﬁé%gg{ll‘:ﬂi Bléf%@{nr T fss%%c?ed\éx\gfthﬁacghnpiﬁaggi ekt ﬁ?%ﬁh%he
qggr?)bh){te%ta%fst?s (Eg "ﬂ-n?h&/ymhos e,a specific surface

ne/
Pisipbrnylobesbes) paf}a%ﬁﬂ)@ S e SRR Ik crade product

9&551&’&:5%n§?6ﬁﬁ9& R%&nveﬁ@oﬂﬂﬂhe&?bd_@ppar ent bul k density
. and a specific surface area of 0.7
n2/ g; Sturcal H ha

an partigle.size qf rax.

m * Sebp b st R ergratecy o o s B efon damples
$tigcal F has a nean particle size of approx. 2.5 nm
an apparent bulk density of 0.32 to 0.43 g/nL; Sturca
M has a nmean particle size of 7 mm an apparent bul k

of 0.7 to 1.0 g/ m _, and a specific surface
area of 1.0 n2/g; Mkhart 10, SPL, 15, 40 and 65
(avai l abl e from Provencal e, Provencal e, France);
M khart 10 has a nean particle size of 10 mm M khart
SPL has a nean particle size of 20 mm M khart 15 has
a nmean particle size of 17 nm Mkhart 40 has a nean
particle size of 30 mm an apparent bul k density of
1.1to 1.5 g/n; Mkhart 65 has a nean particle size
of 60 mm an apparent bul k density of 1.25 to 1.7
g/ m.; Omryapure 35, (available fromOwa S.A'S, Paris,
France) has a nean particle size of 5 - 30 mm and a
speci fic surface area of 2.9 nR/g; Socal P2PHV
(avail abl e from Sol vay, Brussels, Belgium has a nean
particle size of 1.5 nm an apparent bul k density of
0.28 g/, and a specific surface area of 7.0 nR/g;
Cal ci Pure 250 Heavy, Calci Pure 250 Extra Heavy and
Calci Pure GCC HD 212 with a nean particle size of
10-30mm an apparent bulk density of 0.9 - 1.2 g/,
and a specific surface area of 0.7 n2/g (avail able
fromParticle Dynamic Inc., St. Louis




Mont ana) . The content of the cal ci um containing
conpound in a tablet nmade according to the present

WO 2wenisse is in a range from about 40%to aboRCT/EBDBRG/005559
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w w such as, e.g., fromabout 45%to about 98% w w,
from about 50% to about 95% vv/‘\l\:3 from about 55% to

about 90% w w or at | east about 60% w w, at st
abgl 65% w WV)at | east C3Bbut 70% w w or at’ st (VD)
about 75% W w_zNormal |y, the dose of cal cr um f or R&X

rapeutlc or prophygfacti.c purposes is %/ out 350

newkeyn) to ab 200Swg2 (| act at nen) Step 3
Jhe areunt—of th ci umrcontai ni ngm@%%ound*é
tabI ets can bepad] usted to that thg'tablets are

surtable for adntnlstratlon 1-4 times daily, X
preferably once or twice daily.As nentioned above, the

\anulate obt ai ned~ Ry the nethod according to the
i'n ention may be useéd as such} but it is also very

for further manufacturing into solid dosage
fofﬁ§/ tabl ets, /capsul es or sachets. A person
skllke |nXthe art nowthow to adj ust the
oSl |on and the vario process paraneters in

order ta*obtain a desired cal ci um containi ng product.
I n one enbodi nrent of the invention, the granul ate
obt ai ned by the present method is intended to be
manuf actured i ntoStBBl ets. Ofiten it is necessary to
addygne or norey pharmaceutically acceptabl e excipients
(e.g. lubricants) in order to avoid adherence and/or
i ncrease flowability t he granul at e obt ai ned.
Accorui d may al so conprise a step of
m xi nglth —ar e oltained with one or nore
tabl e excipients. In the event
+desired to include other active substances
t han the cal ci untont ai ni ng conpound, the nethod nay
al so conprise a step of adding one or nore
thateaf) @ubdedadel2y, prophyl actically and/or

derl e, i b v B s aee P et Beshdi P, o ©

mtéwtaiot@o&udlof&&mtﬁam one or nore vitamns or

neral s spec nt, th
S CP&H%,Oémflé’f gorﬁfu% %Cg\zr}sr{eas AR cOmgoSn{)gf fopr?ﬁﬂa% '(%g
Vprteﬁ[’aHDy BOMB) wwiatthy gpropuedte oitalyﬂ (vigt [N (OIHTMERAL 2C12 (1.13 g, 2
act%%s substances A particulate material as well as a

t 2Bt obt ai ned according to the invention may
conprise a further therapeutically and/or

prophylacticgll act i ubstance. O particul ar
i§$%$e§¥ﬂéﬂéﬂ&Q?¥#i%g§g D-vitam n conpounds

thtte édnﬁ@dtﬁltdi JTorexANEVe s raiceecﬂwiyh Wit appi-opr3e hdlogenX\G:.g. Iodine in

i dh acerc e REoRE ) P HE B AR ST B opag prechloride)
NBEst REAQEl ﬂil?htt Oht beide py@mct Bisolmytd oahpuritel lzy domverttamal
t her apeuti cal and/ or prophylactically active
sBsafice, or it may contain one or nore nutrients
such as, e.g. one or nore vitamns or mnerals. O
oemflc interest are e.g. vitamn B, vitamn C
ep di gonposmdobformula N "k and ninerals |ike e. g.

ZTIE@(conE@Qﬂﬁ%f WoBmE L KemI i Eféa@iea wh thakcbim@uliad of fotrﬁiu%‘ﬂ wherein X
are one or nofe D-vita npognds suc g
visthakpgen f52- (edogstha ﬂe WAL ST qggw conventional methods.

(cholecaIC|feroI) |ncIud|ng dry vitam n D3, 100 CW\5
avai l abl e from Roche and dry vitam n D3 100 GFP
avai l able from BASF. In addition to its action on

cal ci um and skel etal honeostasis, vitamn Dis
involved in the regul ation of several major systens in
the body. The actions of vitamn D are nedi cated at
the genone by a conplex formed by 1,25-(O0H) 2 vitamn
D nalnly produced in the kldney, mnth the vitamn D

e N NN\ — 1 . s I I N L L T




are probably dependant on the ability of certain
ti ssues other than the kidney to produce 1,25-(0OH) 2
woib@nissed | ocal |y and act as a paracri ne (AdaReTEB2@5/005559
al . Endocrinol ogy 1996;1 37:4514-7). In humans,
deficiency of vitamin D resul td4in rickets in chrldren
and osteonaIaC|a in adults. The basic abnormality is a
neralization off osteoid as it
'S%Iu!’d%'nq %"%n?%u‘hﬁ%f Qﬁhﬁﬁ?i\ﬁ%ﬁ&fﬁﬁﬁ%ﬁoﬁﬁs diRnfd@Nherein in the
Li vi ngst one IS not clear whether
tphrtsmt&sreayof 1§t€t§@édt‘1€?5 éseﬁ gixmpb (pfang the conpeynd of formula V are
hanismin the osteoblast or to
ré%%gggdéﬁgﬁfg gtmggﬁkiuntand phosphat e secondary to
nalabsor tion or a conbination of botg Acconpany
5 tShbltWinr?e hr: rPRIOPHAtealaliyt miateds Preparsd jRder iBeHh gt e@f
Qﬂ% 1BQ QJ?R nﬂ%ﬁ&?h%e?%ﬁ@cﬁéﬁ(ﬂ)chlonde, copper(I)iodide and
rat yroi d hypocal caem a and
at@HP and i ncreased bone turnover. Vitanin
D i nsufficiency, the preclinical phase of vitamn D
& fdt 'T %ﬁd 2%&@911%%%%1‘ Hea’h%% Yeg! dLO‘?@j ﬁid’dﬁﬂrﬁ‘eﬂppﬂlé/cr@ﬂgproduct is
secon yper parat hyroidism albeit of a mlde
degrﬁeébvnanvmend m¢thedsdef i ci ency. If this state
remai ns chronic, osteopenia results. The bi ochem ca
10 ProceggeHodank géﬂléﬂaltp%c%dﬁfea@ SreFhriga!bihstiatedns e de€li@NG&Mmples
i.s probably inappropriate |evel of 1,25-(0H 2vitanmn
DegRie to a reduction in its substrate 25-OHD (Franci s
RMet al. Eur J din Invest 1983; 13:391-6). The state
afhMhtgmn D insufficiency is nost conmmonly found in
the elderly. Wth age there is a decrease in serum
25-CH vitamn D due to decreasez unlrght exposure aﬁd
possi bl e tdldecreased skin synt Furt her nor e, 2)
the elderly the conditipn is e g{bated by a decrease
in calciumintake and B paradoxi-c&l decrease in

e reduction in renak~funation
reduced renal 1, 25-(

cR crunqabsorptron

wi t hTag [
Vi t n/y prUdUct on ey be a contributing fRct
TRefe are a nunber studies of the effegts o

vitam n Dsuppl enentation on bone loss in the el gérly.
Sgne are mchdyt cal ci um suppl enentati on and ot hers
m suppl ementation. It appears fromthe
studi es that aIthough vitam n D suppl enmentation is
15 ﬁﬁchssﬁ&ymﬁpR}@ﬁdksmdd@ﬁnewsk@meahdwundei|crency, it

even nor nt_as, f N
cormtE et b e ies FaReS il S ERhR T wherein Xie
rt’arﬂcﬁgrenskgl ietlaettieh &cThé srudapoodmt dehirifiedby yonventional methods.
literature based on clinical trials, recent findings

fs g? g te%bene‘iﬁ ener ep%g ed%%ecg ?r%??{)ﬂﬁgﬁ'%?&%% %E §%@§Q:tno rPexamples

FHeteih466- 67). An open quasi - random sed study of annua
i njections of 150.000-300.000 IU of vitamn D
(corresponding to approx. 400-800 | U day) showed a

20 §§§%@F§tant reduction in overall fracture rate but not
in the rate of hip fracture in treated patients
(Hei kinheimo RJ et al. Calcif Tissue Int 1992;
51:105-1 10). As it appears from above, a conbi nation
of calciumand vitamin Dis of interest. The
recomended Daily All owance (RDA) of cal cium and
vitamin D3 are as follows (European Conmm ssion. Report
on osteoporosis in the European Community. Action for
prevention. O fice for official Publications of the
Eur opean Conmuni ties, Luxenbourg 1998): G oup Age
(years) Calcium(mg)* Vitamn D3 (ng) Newborn 0-0.5
400 10-25 0.5-1.0 360-400 10-25 Children 1.0-3.0
400- 600 10 4.0-7.0 450-600 0-10 8.0-10 550-700 0-10
Men 11-17 900- 1000 0-10



18- 24 900- 1000 0-15 25-65 700-800 0-10 65+ 700-800 10
Wnen 11-17 900-1000 0-15 18-24 900-1000 0-10 25-50

waeds80369- 10 51-65 800 0-10 65+ 700-800 10Pr eRCEREP2005/005559
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700-900 10 Lactating 1200 10 * RDA of cal ciumvaries
fromcountry to country and i s ¥eing re-evaluated in
many countries. Vitamn Dis very sensitive towards
Hﬂ?ﬁ\' dity™&nd is subject to de tion. Therefgre,™
vitamn/D\lz ften aeninistered in a gpotective 0 9
mgtfrix. Acéqrdi y—when tdbl ePs are_preparedp—Xx cl
contaiwnvi amin Dit is of utnost inportance tha§d
t he conpression forces applied during the t@bletting
step do not decrease the proteutive effest o —mlgeL XXIIT
mat ri% and thereby knpair &e stability of vftagi h Due:
To thi nd,Othe conbi nati o of the various N-N
i ngrEdienty i a granul at-eoryt Pet” ngde accop ~
the invehtioon has proved to be wery suitable in thos
cases where vitamefuD al so is incorporated into the
corrp@s;_ii on as iY_k§ possible to enploy a relatively
| ow conpression fprce durjng tabletting and still
achi éxe _a“thbl et wifh suitgbye F8thanical strength ™ o
i ¥ N
It

(crushing stlrengthr friabi ki c.). rAs indicated "
abowe; Pat contai nifng yj tm i s Tomnt enpl ™
to ful fgd ohe fol 'BW ng reqdir@mentgNwi t f*espect tg o N

stability: After storage in a closed container at 25

0C at 60%relative humdity (RH) for at least 6 rgppr)tj
such as, e.g., at least 1 year, at least 1.5 years, at ®
| east 2 years or at |least 5 years, there is a deggegse
in the content of Dvitam n of at the nobst about 1 =
w w such as, e.g., at the nost about 10% w w or # e
nmost about 5% w w. After storage in a closed contai n&t

at 40 OC at 75%relative hunmidity (RH) for at least 1

'@e”tehali%c@d@r%zz e.g., at least 2 nonths, at |east 4
ast 6 nonths, there is a decrease in
tlhghe aheretd, B, RO R and‘reds ddfinthbembsbowbout 15% w w

ch,as. e.0,, cat t exﬁost about 10% w w or at the
G L muoudd of % speci fic enmbodi ment, the

i Asdntiooof the ovinglesndof faloineta XWipandsofrthe tgmpound of formula XIX are

cal ci um.cont ai_ ni ng,conpoynd n_acti st ance,

s T O e R e R E R SRR

Arearais Cteiphecdphosphice Hatladine i@X60 prlefilsluene HChd arede plodect is used
specj,ficall %hetablet may conprise i) at |east 200

rfgres V¥ eé%*th ®m cont ai ni ng conpound (normal range

200- 1500 ny), ii) at least 5 ny of vitanmin D (nornal

rSaepge cbaibo@ndwof fordyup XXU0 1U), and iii) optionally one

0 r. e rmaceutica a abl.e_exel pj.ent [

o0 B P ERH I PLolmRBARRLER < pRAGPRL SRideflb Trichloroacety
phiriddeThaptodbtetf fommygda XK igotit}intd byr@bentiofrd Yotloup.

about 90% w w of the cal ci um containing conpound, ii)
fsccgn}_%goutouodggp%@’/aﬁﬁft 0.0122% w w of a vitam n D,
amnP—r'i—rff—lEop{ll—om%%—one—or nore pharmaceutically

ac sdpti@bd Ethe xainpbend of formakti Xigs.gwint dthdriod) ip pddddsio atshlation of the

t he total .anmount.af-+4 ngredi e cor r,e ds t.0. about .
oot U ¥t ThE B G RS gl gBeBy bonventional
fwatabout 50% to about 90% w w of the
cal ci um cont ai ni ng conpound, ii) fromabout 5 to about
4§ztoe/o _é/vnclJf a S‘@'?ertrr?ui fggent, iii) fromabout 0.12%

[ . itamn Dincluding a
(oot well stireedmbution, of the compound of formula XXTII (e.g. in Acetonitrile) are

Rl

N\ /

added Iodine and Cerium ammonium nitrate. The compound of formula XXIV is

obtained by conventional work up.



iv) optionally one or nore pharmaceutically acceptable
exci pients or actives wwth the proviso that the total

w@ewanissed i ngredi ents corresponds to about 10BO6/BPA05/005559
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Phar maceutical ly acceptable excigients In the present
context, the tern1"pharnaceutité 'y acceptable

excipient" is intenged to denote any material, which
i StepReEqml f t it substantially does not
heyg saiYioh e EaRBUNEoRBEhalh XHTWNRY| @cdry THE)fiegddefarsolution of n-
S

e. A pharmaceutically acceptabl ci pi en .b

o Biatlithiom Hol Bt [Wercrnand b oamle Vhit hen f-fidegg%ﬁﬁgaéo%ﬁﬁ The
Bk gt bt foRasRDDNE B taR B cavahasabgetl ik al

conposition, which has acceptabl e technica

properties. Although a pharmaceutically acceptable

eXebR EthpSBYd HeEnsIe X VINf | uence on the rel ease of
the active dr g}substance, materjal s gseful

u f.or
oBpaiseiregsinpof e indtedbulrardanie ofHe piierda &l dppmgthylene
defibrhky @ Q%dei-ﬁhaesoﬁﬁioql' S RRHALRERSI GO (RO YN HepRde]. MBen a solution
sugar al cohol may al so _be adm xed wt oagror re d
phhthexesmonnd of forawiehX ¥t added ¢-pile drsmstyls cBloride). dihe product
r IR tRifeMvsd e ude t hose
ng?EE#P%Q%Eggkfﬁﬂ?%fﬂﬁﬁgﬁﬁgﬁggf s&ifgpdosage fornms
such as, e.g. fillers, binders, disintegrants,

| 4holcaihSoutd BeHEIAGARENT S, col ouri ng agent s,

i i ng sweeteners, pH adjusting agents, stabjlizing

ag\eaq’ﬂ@ioneqf@odmypb@étrw,thsésﬂai)gmrﬁee(@%almm@ is afidich taihe cotnpound of

f OIS, : F PGB XXVI
ff&%&ﬂg %g&% F&g@lrﬁgifw FL& 2 sEIHOSE S the H)%?sms@ g fobin (R

Cross- car boxynet hyl cel | ul ose i

s delzinylry EHES povidad Adegreduch oNprmyls XXV sobidmedipy @yventional
pg&gﬁﬁbpﬂ1and sodi um starch gl ycol ate. Those skill ed

inthe art will appreciate that it is desirable for
conpressible tablets to disintegrate within 30

Mchut [ I ithin 10 mn, nost desirable
Mol €%0mABAEa BPRLLARLGuw

; he di si ntegrant used . .

prTefdey Abtthylerssdiloridd inadded Ghletomeshriens-dimeshylomidinm phlgride. Thena
W : i ded. The
AP0 B9 SRR TB QuROIEr LB A SRR I8 o

t paodunapf fremubedX BHEisobtpinesddty eonyertianat Wost ikves,

i ncluding mcrocrystalline cellul ose, |owsubstituted

hydr oxypropyl cellulose (e.g. LH 22, LH2 1, LH 20, LH

338ted ¥ cBmbouhddfiormsiadbches, incl uding potato starch

Crl, rel |l ose, sodi u . B =] I :

Ao oraen g P B b ErpahE3eri e d 0 solution of the compound
Aof BhroBda KKIX (e.glig THE. Hod desved progiunefdermila dyispbtained by
pol yvi nyl pyrral i done (e.g. Polyvidon(r) CL,

PSP V?ﬁ%ﬁ%gyoééﬁﬂw Kol lidon (r) CL, Polypl asdone(r)

XL, Polypl asdone(r) XL-10); sodi um carboxynet hyl

starc e. Pri nogel (r : :

Fi 1 orShEn? Aait Sar adere i LR AP bied i e gecion cmples
pdleygths, sucrose, sorbitol, mannitol, Erythritol(r),
Tagat ose(r), lactose (e.qg., spray-dried |actose,
a¥gﬁcto§e, b- Il act ose, Tabl etose(r), various grades of

P se(r), Mcrotose or Fast-Floe(r)),

m crocrystal line cellulose (e.g., various grades of
Avicel (r), such as Avicel (r) PH101 , Avicel (r) PH102

or Avicel(r) PH105, Elcema(r) P100, Entocel (r),

Vivacel (r), Mng Tai(r) and Sol ka-Fl oc(r)),

hydr oxypr opyl cel | ul ose, L-hydroxypropyl cell ul ose

(l owsubstituted) (e.g. L-HPC CH31l, L-HPC-LM 1, LH 22,
LH 2 1, LH 20, LH 32, LH 3 1, LH30), dextrins,

mal t odextrins (e.g. Lodex(r) 5 and Lodex(r) 10),
starches or nodified starches (including potato

starch, nmaize starch and rice starch), sodi um

chl ori de, sodi um phosphate, calciumsulfate, cal cium
carbonate. In pharnmaceutical conpositions nmade
according to the present invention, especially

. o - o - -




granul ation processes are not likely to be able to
function to the sane extent as essentially no liquid

wo soopnessesit in during the aggl omeration. More PCT/EP2005/005559
specifically, exanples include cellul ose derivates
i ncl udi ng net hyl cel | ul ose, hydr&xypropyl cel | ul ose
(HPC, L-HPC), hydroxypropyl nethyl cellul ose (HPM),
m crocrystalline cellulose (MCC), sodium

, (XI)O
car gy met hyl cel] uixxse (Na- G efc.; nono- d3>\rdﬂ |
ol igo-, pqlysaccharides including dextrdse,!l fructjose o N
gl ucgget & so [t, Qactose 30 Sucroses, t agdt-ege,

t REhal bse, inmiin and mal t odextri®; | pol yol s i nBl udi

sugar al coR® s such as, e.g, lactit mal titol,
manni tol, sorbitol, xylitol and inositol; +

polyvinylpyrrolidoq§xxﬂ | uding Kpllidon K30, Kollid (XXVI
9CF or Kol I'i don YA6 an% protei i ncl udi ng (:asein.O]@1 D
didants and | ubti S I hgor por at¥e such a
stearic acid, netalliy es,// tal c,“waxes and
gl ycerides with hi l[ting t eratures, coll oi
silica, sodium stearyli«f umarate, polyethylenglycols
and al kyl sul phat es. §ﬁrfactants may be enpl oyed such
as non-ionic (e.g., |polysorbate 20, polysorbate 2 1,
pol ysor bat e 40, Stepbysorbate 60, polysorbate 6 1,

pol ysorbat e 65, pol ysorbate 80, polysorbate 8 1,

pol ysor bate 85, pol ysorbate 120, sorbitane

monoi sost ear at &XX¥@Pbi t ganonol aurate, sorbitan (& R
nonopal nj tate, sorbitan nonostgarat e, a_rbi&@n

nonool e} _0r bjtan /sésq i ol eate, sorbit ri al eat N
gl yceryl H-ea )ol yvinytarkohol )y

(e.g., dp 4 e sgdi um-and sodi um | aur g sul\phat e) an
cationi 8 (e.gd,, b&pzal koni um chloride, benzerhoni um
chl oride and cetrinmde) or m xtures thereof. Qher
appropriate pharnaceutically acceptabl e excipients nay
i nclude colorants, flavouring agents, and buffering

agents; As ﬁgpgars fromthe clains, the present

[ £ BEPS provi des a nethod conprising the step
of processing the particul ate material obtained by

r gh kles schempack’ Bh R’nind R4 asodsiddfidoblageinileien  Such
dosage forns nmay be provided with a coating provided
that thecoating does not substantially retard the

I QA% eoipotie offotinvk Xir ug substance fromthe

C osi tion. pi cal a filmcoatin .
oS patrotl of KBRS ik, Raich o fiha® ifsRherein i the part
stspathadiSof iB Rk iediates { @afatmplest)eard ornapiuhd Hyade ogetsdebpom

vegetable oi|s,and the |like., Preferabl j

S empaPBiF & HEBH CoTrrBiess B RO aer PR AP R, The crude
10 X)ﬂlrb_ﬂﬁit is cﬁﬁ@éﬂﬁde@éd arftgﬂiﬁqited; Wﬁthla&:omlpl@gnd of fc&::md)@XXXl under hydrogen

cal ci um phosphate and_.microcrystalline ce 1

SRPaBRer R pisserte Shatanar L5 T 4 S HEiad Y agula X which s
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f ribs4@8 8nd phiiel hycorgbut@nbmettwdsal t, |actitol,
| actose, maltitol, nmaltose, mannitol, sorbitol
sucrose, tagatose, trehal ose, xylitol, alitane,
aspartane, acesul fam potassium cyclam c acid,

CYGLarBaieaht of SrevlLEKEIUmM cycl amat e, sodi um

15 gggléﬁg]‘gqt); ?of @gsghh{ﬁﬁﬁglégﬁ %1%}3’ agm(cjléfﬁ:% ﬁ]i!l g‘%ﬁi gsca%: gc? ﬁ{,ﬂe'}ompbund of
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{ | v datant addeddT D e g ro s SR by Dol work up.
the conposition. Specific aspect relating to tablets

desi gned for dose di spensing nachines In today's world

the gl obal healthcare area faces major changes. The

future holds further nmedical advancenent with an

i ncreasi ng elderly popul ati on demandi ng ext ended care.

To inprove conpliance for e.g. the elderly population,
packi ng of nedicine in daily unit/nmultiple dose

o .




nore and nore countries such as, e.g., European
countries. Typically the nedicine is dosed for a two
woe@kd1§568 i od of time and the daily dose packaR€I/EP2005/005559
contai ns e.g. packages/bags for the norning, noon,
eveni ng and ni ght nedication. ©8each bag i nfor mati on
about the person and the nmedi ci ne are printed.
p|3 2¥al fapnuale Hat are sufficiently robust to

b?‘o?r? . ﬁ%@&ﬁ%}lﬁ)tﬁiﬂ@&mﬁgﬂ%ﬁ%ﬁt&t b Iétﬁéija.hﬂ@th 1$m§11umtch(1jor1de Then a
parti cul ar cnall enge en e tla S e
asoluhen\amcenttmdet orraiR AN (e & e RN ENT B P GHrigy haded. The
g YSRpbE ﬂ?%ﬁﬁtmn@ 'ogﬁhnéar%hbérﬁﬁma}"@b&hqﬁr e

urred for a dose-di spensing machine (e.g. the
5 tablets are too fragile and when exposed to the
f| 09, Lp higipaf ford dust which makes the

f or inpossible). Today no produc%

a\TalHoaatslsmrrowﬂth@Y}&m(I@@t incHAF and wiatpr & added a solution of the “ompound
gﬁ%ﬁ:l OPH@dé'S‘ISr @ptdueresrautheald ¥ obtained b

a%g?or prophy |ca activegugstance and bei ng 7

chemabbenanEkUMaV|ng an acceptabl e taste and
nout hfeel , and at the same tinme having sufficient
1o t€Chn 'Sgﬁémepﬁ e %%deﬁﬁ tReBRRL £ AirfRe MhisAGted iR th section examples
dosedi spensi ng C |ﬁe. Accordingly, it is not
pdssiml e for patients to obtain a daily dose package
packed by a dose-di spensing machine, which package

inclu %ﬁrrﬁl ufdall E& £:31 Lda B CRR S URIR BF féﬁﬁﬂ@@ﬁ Ha and b can be
tabl efs e prese |nventors address t t|ssu
Wét

proaivdiatiered reaglily é@cotf‘lliﬁg to meghprds kppWAPer & aligg 1nto Yonsideration
attfl@ﬁatﬁ{%dofﬁﬂg &ﬁ‘gb&gld)% 1R Bae& i ifRENGING oRBG dteoraiMic acids such

e sane tine ves the patient or the user. the .
15 | jabept «;xaafplerbaémcg@rmne@hht ebionyg Acid> PIEREACIds Ritc act

,r.b gé el &g Jtabicehic dcid fuIthﬁc hcffcﬂ) rayed alzlﬁcett@‘u@ adid, succinic
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rmugtdl;] fagralric a¢1§ @pﬁ)@agsgﬂghogm ackb pat@a.tﬁ@esull an, zgé%rﬁqd the like are
%éﬁ&\%l!% %\/}\A tﬁﬁto\fﬁﬁtﬁ)ﬂ Bf ?ﬁ%ﬁia@éﬁt&ﬁﬂy%&%t%l@ galf%'lﬁ%ﬁ@compounds of

an accepta taste (which tab ets al
nefyrrbelaéL@MegomdSSMlmh evsain tbﬁékw mistasesislizslipgparth metals, for

20 %Ql?lggel 88§ O@aéﬁhﬁle cilaﬂtn ?ﬁagn%ﬁl%@ e IR basieaniiedor basic

I spensed dose-d |spen3|ng
n&mmnneadkmfgeﬁéﬂaﬁﬂthmﬁﬁ@ﬁ@dn@ﬁP@%ﬁ@éﬂﬁW@JVEHﬂﬁgﬂeSd“‘faadm
costs arg some of the advantages in applying a
doselﬁ’spen3|ng machi ne, which may be achi eved by,

e.g., i) reduced distribution tinme, which |ncrease
staff ’ﬁfefqom;@rm@;ls affarmalae 2da gnd {kyand theirghpapaceutically acceptable salts

f ung L gftlg'atdylnll tfo?lgéfg el fﬁ%’caggﬁgﬁx grut%?t%QEdeE‘tdi"Qntagomsts and can be

ﬁen d/or admnistratio rors, iil) royed
25 patsecé fir tbatreatby:nt pepuergntioatsdin el RaF eepHIITRediEed isorders, such as
e it deficits,
S S L B LA G R iy i
of welkediacite@nd Abraneqpdin, r{@ngatab]@mgurqlcp@ca& é@g]{dgfscﬁre for instance epilepsy,
re t r ement s g&%%j SPRERS] dTdh
1zo%hraerr11é1, rr[x?et%rl o eﬁ%ré%ﬂhtzﬁﬁr&ﬁgry@ﬁa n ? FRENES dfhe nervous
f rs;rmemo sxmhray Alzhepoerfstdiseass sdmﬂp dementia, qrﬁ]@gton s chorea, ALS, multiple
302 ielé%s?ﬁt IQQIII-]I%I}L] é%/ cgl%%e?lfebyr@% %emjou?feg %'teﬁ%(%?éﬁgf fdiopathic parkinsonism or
dosekitsspienshugd by oikdiesieots atsn\@uma pqxxectmomwﬂer:lylead Toslygpmate-

Snfgqhqaem haRRaE ggc 3R &aa%géeié‘sé&gmts TRy 5 BRI 02 Bfink)

C OiRpexstirienoe $thaAnbddudationy pieotidd mdt@mnap%bqse@pm@h@tpn, anmety,

to 400. different ositio

oo B3 SRR DR Da SRR IR PR b
351 nﬁlnctuﬁﬂcad@étsb}eb@asst drerdtioms oATtEnGlte povhklosd sepdnto the brain,
mar ket. This machi ne doses in small plastic bags and

doses up to 212 different conpositions. The machi ne

packs 25 bags/mn. O her recent types are inproved
mnth respect to nunber of dlfferent conp03|t|ons to be
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ATDPS JV-352SL), which doses up to 500 different
conpositions with the sane speed (60 bags/mn). Due to
wo b@sdigsber ent si ze and shapes of tablets and PEPEP10e3005559

the machines are supplied with different types of
cassettes and rotary parts, which ensure that only one

tabjg% or.cagsu e Ls.dos%&gat t he igne tine, Thﬁ naint d
bR FIUEEs BEAdIBETICS RYBPY2 SHISST HLRTBPEIYI TRRAC 2rpst and
| Siypogieabingh Othéerdradaitye ipdivafionssoe pheedtian sgiihedivar éamage, failure

wel | -suited to store the nedicine.. M spl.acing the .

et 85 o Frspeblurd uTy Qs tiprE LY iRl or Autiom.

Tabl ets and capsules will not be stored in the

casseflh eddition, inrpeopdrad theet dedluh eeteper kot gadists preedtagainst liver

ensure ual it f the co sitjons. The machi nes
5m£$Fmﬁ% Eﬁﬁgﬁgﬁ¥%%wgﬂ%ﬂr m%%%g%@f?'on has been stored

in the cassettes for nore than this period of tine.

Wth respect to t ize of the tabl et t he, fol l.ow ng ... .

Fequi ETE O G B R AP B R PRy TG Nicolett

t &lotdihsn dvaWahetipakiepianMdusa hejpsecyths $qpkigi mGlubaattaberopic

The requirenents gre dynam c, and. change over

{ R RBITGCPHE 81 ES8 ATTHT & AR 4 L0 OBy Journal of
10 t @Ebhehaddergt(bodd)j 4k Bs25W7dt h The above-nenti oned

di nension for a round or an oval tablet nay be changed

and still fit into the specified dose-di spensing

mac hi seorté; NIt dnR N goab4, fRaced Thlye; Bhigaghie SSrsépeyRreitay Habel;

have_shown. t hat arj.atiaon in.a range of. .20%ijs. . :
acc\tlféfépégjlag}z%%écfhg]ﬁ’éb{} iy %Oiewfﬁ?ﬂﬁ%%ﬁﬂ&é&alﬁé?& Matiapip Selective
O_rbtﬂ-‘%cq{fadé Bﬁn@ﬁiﬁéfhe@ﬁf’t?b}ﬁt ]_,utikrﬁﬁe Irébe t:sﬁi% @r&bﬁdl'tﬂfefagdiﬁﬁ_
W WwWas (0 reduce ne ., I.CKNEess .0 e la

15 eSS TIRRIB LI D 1 Bt (BB HEPERGH GRIDy LD 179-187.

i ngredi ent(s) and pharmaceutically acceptable

O P 30 B O e Bl Ao LAk 8 s Copan
C A akdd MEPRINGL PHiiG; NRBRE T dib iRl opVerekil Masiaph. Bélective blockade of
exclpients and the preparation nethod. It is of . .
i pEIAReaDHeRIC BivEATAp FeseRIOBPIREC SdpEhaPatagiist et Bgpoxic
20 "ERM LR dHaheYIBgy (HMadapbhig} @000 8118 cufdsbei ent |y
robust” to mnths?gnd t he. mechani cal stress enpl oyed by
usi ng a dose-di spensi ng machi ne. The present inventors
have found that it is possible to apply a thin film

c Oalt : rﬂgleétﬁllﬂﬂ@ﬁnﬂs?\@ﬂ fﬁfrﬁulgr_[, Rr€db end thei:pHanhh@asieallyheceptable salts

swal l owabi lity or in or t ni.m ze.an ust .

o FohPRRSADT UGB HECPEL drTHEPIE SRS R CQ{%Fé‘F%aFWnB‘PW pain such

f ras l@_hfhhiti_k ¥nd ﬂflgbuhﬁiftciii Adade] vashiidis thddeopadtiie Painiath as trigeminal or

application of a filmcoating cannot yepair . o
25 s isspedistenralg shahetis nwrpﬁa‘iﬁﬂ@gﬁ@e fFausgeier 18)%%% §e857g Chronic pain,

Opdst-bp&tatibd phin B pdih aSsdBiatedSkitlOvatRub Benditiokd 1ikeWshcet,Mngina, renal

post-t ; X3 p : .

the right direction. Furtherngée, only a thin film

couthiliay srlist MEBStEIBHONSAIGTHNG AHREO% o nai ntain an

acceptabl e nouthfeel, i.e. the coating may be applied

i n an emiMimb&ddgiE&OLERSH O dotnpundfiwicRged ufingiedbllowing

of the tablet ofgzt t he nost abo&?m296MIM/such a%?i

e.gethodt the nost about 1.5% w w, at the nost about 1%

ww or in a range of fromabout 0.25%to 0.75% w w

30 based 1@ bidiEn \eipdhineats, EDRALNCOELE Huinah @GS, SalrBcdpf? was transiently
follomﬁQ%.arelﬁ%vqudinensions of nag%g&g% abl ets )
c drrnsfester gnioditNA Aele 2818 T eCOFRAFRSFY chlapger g Christensen
c é[t%@d%@é}ﬁqorc%?tléﬂmm99@pll etll Habhald iih AenxedwhieRtdredg: -80°C
exanpl es are neant to illustrate the present .
i ivdn theday of essaniieredPPpghevageret apd gerysendrd angdpolytronised in
of intra granular, extra granular sorbitol or no
sorbitol as binder. Investigation of tablet hardness
as a function of conpression pressure.Figure 2 shows
the i nmpact of conpaction force on particle size
di stribution. Figure 3 shows the inpact on tabl et
har dness of variations in particle size distribution

o, o " - - e - - '



Figure 5 shows the variation in anount of sorbitol and
addition of mcrocrystalline cellulose. Investigation

wo@Roosakdses hardness as a function of conpressiPCI/EP2005/005559
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pressure. Figure 6 shows the inpact of noisture
content of surrounding air on t‘abl et hardness. Figure

a%&“%ugifa; onbr Shch a&i AR et s
npr%aﬁgf { @bl 8l )EI n o 1o%fof@ tdrB@id/ S,

nm sor gure hows t he
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NEI@kmzﬂﬁﬁnmﬁmusmﬂwaspem%mnmmmsbhm&é CFigure 13 shows
the i npact of extra granular adm xture of sortitol in
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al ci'um carbonat e
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Fi gure 16. ' SEM photos o r havi
Corawred B PP somaRe oia rebMITEH B PRl gh Jit fiefyik Sounted
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gggﬂggﬁ 53{ rial consisting of Scoralite and

rck 2064 and xylitol, respectively.
Fi gure 19. Conpaction propertles of sugar al cohols.
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ASd&Ebb&ﬁRE@EﬁTCR ANTAGONI STS The present invention
rel ates to diazole derivatives of the general fornula
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30 in which the ICs, values are those concentrations of the compounds tested which cause

50 % inhibition of the competing radioligand (PHIMPEP). L is the concentration of
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pain. The invention relates to conpounds of formula I

and their pharmaceutically acceptable salts, to the
w@bwseissesit i oned conpounds as phar maceuti cal | yPEVEP2085/005559

substances and their production. The invention al so
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neurolo ical disor ers, particul ar anxie
5 CHRCAPEONSDr ST b S KEBET DA SO 1§ A Afgggntain stil
0foﬂ{e@kﬁéﬂﬁfeu\eieﬁtyf@uaﬂretsgbﬁan&h sease i nduced. The
i nvention al so relates to the use of a compound in
accor dance mnt& sent jnventi.on as wel | é la] or
pharnéééreﬁqt@ap SATHET, B RBMSIE SRR £ oA & il Lo
h%ﬂé&@%ﬂ?%ﬁe@fableﬁﬁl’ci tReadofemd a &fkﬁaﬁéﬁﬁ&ﬂ]@hm@ﬂeﬁiplent are also an

uR5 receptor nediated. disorders ouf | j.ned
TP B PHERIGM RO Gds b GEndin PEHSHG BR Argicoments

10 P Rﬁﬁﬁﬁéorgﬁﬁs‘éﬁ bRh&IAR 08P B} Mokd ERsPRGIdS ‘éﬁfo@fnu‘lmlﬁirﬁﬁfarmh&utlcaﬂy
terns in quest|o? q@ g@g alone or in nggpatlo aF bl
t @spptablsyalts Biekspt andrdEdpsiTad:1aR8 op ruee Athep regihepiFly valuable
d %ﬂ@sttﬁtcceﬁnrt@h ghibnich@oBagefol?h edpetiRel withlone @k @tbre therapeutically inert
hydrocarbon residues with 1 to 6 carbon atons,
pregfigFably with 1 to 4 carbon atons, such as nethyl
ethyl, n-propyl, i-propyl, n-butyl, t-butyl and the

l'i ke. Tm%okﬁgﬁ [hn VANEtHRh K@d%}dxmiﬂenai xeﬁl of do@mrb@ﬁﬁcgd to the
resi due e sense o the ore

15 yjind 1gﬁlu6i(ryg%lﬁerg@rgmn 8¢ ﬂ?ﬁﬂ@g Fas Per&{ ﬁ}bg&ﬁ ective cPosage for oral or

| %Ekéﬂﬂ&}%l dc{ﬂ&h%@ﬁﬁﬂiﬁlsﬂﬁﬂee&&l (31;320’ Vl@(l)cwypwnhﬁ dlamtefoﬁél -10 mg/

i ke e term"hal o enot es orj ne
I A AN R FE’;%‘"I’IF? S L7 g for an adul
aloh KK UMRCi8RInG & kp @ELRBIRYE Hekibetred:50.3US0 nigyiee dapypreferably

one or nore hal ogen. Exanpl es of | ower hal oal koxy
i rhefwirsa Tpd 78PenéBEr d4ni ted to met hoxy or et hoxy,
substituted by one or nore d, F, Br or | aton(s) as

so Vel | agh tBlsing re%iﬁﬁle§ﬁ@§ir6xh@@i foyfuithérbididdte thelivdnition:
exanpl es herein below Prefered | ower haloalkoxy are
di fluoro- or trifluoro -nethﬁ et hoxy. "Il ower
hal oal kyl " denotes a | ower a K%T'%Houp as defi ned
abOVﬁOMHrSm {18(@@&@1;11&1 5- mdgﬁ@;h@mmmazal-@gmhynyl -pyridine
Exanpl es of [ ower hanaI .ncl ude t ar %i
linited to methyl (Preaagsd acc Togeins PES§TePsobut yl |
Sef)hebcﬂleyéo |R)(Jea'h'ﬂ AHbLY br ?é@%’:or@ing"’co%@%éfﬁl Iﬁbwlhté Ubﬁgbneral

one or , r or at on( % as those dure 3 ;
25¢ rpmp)@ius@)écl“m Riawqrythn oliise Pﬁ? EYMBYURfRE @.;gﬁ%ﬁoggnﬁrg piogecure o 1s
b ecie? ib eﬁf}ﬁﬁéﬁ&dﬂ &%ﬁ)lehlairﬂﬁlhgﬁkeﬁfaﬁwﬂ' Jf kOt coPipound according to
uoro -nethyl or ethyl represents an
argﬁfﬁaltai Eroéailﬁééy%ﬁqséﬂl@qddﬂﬁx%%l sting of one
¥ E&H?J)ur[d W npr@ﬁar@&‘ GcdkdilP tStHebs R alrirBERIukd13 WbHcEBed
at east*one ring 1s aromatiCc in nature. Preferred
aﬂyﬂmgﬂUUE is phenyl. The term "heteroaryl” refers to

302 éﬂlﬁ[ﬂ?er oa(? o g;hqﬁmtﬁgthw N9 i6084,8]-Biygh B8 -Sfridine (200 mg,

from nitraogen,

sun. mﬁmmdb}‘eﬁ%dlssehfeéﬁe 19 r3SEHTR s £Rmlsd 10 35 Supdtiiumdiisopropylamide
S e 85L& ol %%Bg%ag Qﬁﬂed 'rzﬁ%tu&)é stﬁHéElrfoP ?5 {%ﬁ@%{ Yhec,

ups-are rimd
pyﬁoddmzﬂmyile (o halt (ewmmlbwwddyd *&H@I é’fﬁ@sméévaa cgrat#ruxétaé o75 °C for 2
car bocyclic group, containing 3 - 12 carbon atons,
preferably 3-6 carbon atons. The term
"pharnmaceutically acceptable salt” refers to any salt
derived froman inorganic or organic acid or base.
Such salts include: acid addition salts fornmed wth



i norgani ¢ acids such as hydrochloric acid, hydrobromc
acid, sulfuric acid, nitric acid, phosphoric acid; or

WO 0058568 t h or gani ¢ aci ds such as acetic aci dPCT/EP2005/005559
benzenesul foni c acid, benzoic, %ﬁphorsulfonlc aci d,
citric acid, et hanesul foni ¢ aci'd Tunaric acid,

g : }?}I'g &&%gte%gl'pg n%%b-%? &’glﬁ/ algeg{%lgc} %&h éziltdlgfl %‘C%n soh?tlon dnd extracted with
hysekitepcynelt digy @sdth b Orha:coaﬁnded dn‘@ﬁ:ﬂilt extegitdweralried evithaiodium sulfate,

rnrﬁl 57{@ - q’vgp]rr(%%? gcf]ae Ccr EB]fﬂ gwftscpunﬁe% by flash chromatography on
2-gilap Igtélf(akpuaﬁeuéthﬁamataeo do -p QOISO gfudcierﬁ):axdi bysietiyetyllization from

s 2085 2SS LR S0 A SSARLS BL R LASTERIMARG o v

fQﬁﬂﬂ*&%iS@MeEfmose conpounds of fornulae Ia and
Ib:(la) (Ib) wherein RlL, R2, R3 and R4 are as defined
herei n above. In the conpoungs of . formulae |, la or
Ib, according to the inventi 5% B¥dferred RL is

had-cgRio-and - (arzle&ﬂlhahi-ysh@ﬁyﬂpn 8- dimeﬂWMBI-mlﬁﬁ@i&ﬂlﬁﬁéﬂlWyl pyridine

i s_met hyl or [ Preferre selected . fr
phﬁﬁ?F‘)m PO Wrepaggql AFPFAIRS tq; Igﬁxileg lﬂ;pceglure Pdescrﬂl;re]:d
10pMﬁkQﬁayﬂy| whi ch maybe substituted by one or nore
chloro fl 0, | ower .Ik I, | ower. alkox . o, :
p Toplaf{ 2,400 3 g azpls=A-tarboxylic acid ethyl ester

Pr( ’ 15411110331&?1\&%!}1 E&rﬁﬁbﬂbu@'ﬂ%oﬁf ac@'@:ﬂﬂ e@f&d (5.5 g, 26 mmol)

pre erabl Prefe oun are those
c o@%‘@ﬁ]&s‘%/ @fndf Rifluegopmy %gﬁ %@P@Bﬁwe rfg)ref jtgpomjtemperature

' Sm r&@étﬁﬂi%ﬂi @h %15’ T@rfzel{@ bife reitRHAnREure YAh @VapB?atédSunder vacuum at
or i- Is selected from phén

15 py4fq .t@l 9bta1qo{/)3: Y dwg}q browrsplﬁﬁl Heay-Asity] ﬁwwéﬁﬁfyﬂlﬂmr%
%&ﬂaﬁﬁ@@%ﬁt% @1%1@){@9 Qﬁlypéstéﬂ) [1@18‘31@1'/(9JL 999 b |(NHJI-P+ )], which was

r-al kyl, | ower al kox cyano, | ower hal oal y ,

| or\ﬁé\axqqlawsamgb&a}t 14p° Qy&héﬁgp pywderéﬁ@rrmomgnmﬂfate (@4 gs! mmol) in
V‘%@ﬂn@th%léﬁzﬁﬁé%@ﬁﬁ rBOGQﬂn@D Bhe @@Ct%ﬂ‘ﬂﬁﬂéﬁdvas slowly cooled to 0-

preferably R4 is methyl . and pharnaceutical |

acTEpThpPecpinied e MaLRLIPrLre Wethed it herne xpiaintde desired
20 Of e JHHldas b Beh VBB WRI Rystdiad S1iHNBHOS! A4, RE5: @/e = 281.1 (M+H-+).
substltuted hgteroary wherei n the“substitution is

selected fron1ch|oro fluorq, CF3, and | ower alk L
Ster Of S 2,50 J-dEt-1midazol-4- 1? méthanol

g;‘% (?4 @_1&1951%_ _e'h'yHLZ'IS 411r}i%t?1§flhm§ihﬁda%o§ zﬂlcﬂﬁbﬁmc -akick eIl Ester (0.5 g,
( 2 xg@pq;} Uasp@,apqogqeﬁmd? rrg%/ Hy iy an@c%)lqﬂ,’q tﬁ@t q;yﬁ,1huum aluminum hydride
igi.danalia Ty b]mmoH)st %&'&E dropwme and stlrred for 45 m1n at 0°C. The
2 4- (2 Chl oro-pyri di A- 4- )-2, 5-di net
25| drge@ion mixtyre gragaeRghe drw1t¥1r 76w %tﬁb &étllrﬂ;ﬂ% mme%wéromde and 230yl
2- \[\ré‘te{ %o@ﬁhpglﬂfa%ésqﬂdﬁecf el EYlohin? iferdi ABA Bytpotdtkd 8 dryness to

azo - yrazi ne
D qisipbetsrd o hase yhist P59 2, 061 M Ryl I ML),
i dazol -1 -yl ]-6-methyl -pyridine;

2-§1dp 621 @li %ﬂu&bﬁé}f&ﬁb %, Sthﬁitlét}iﬂyh—)[ 1&1@81&@&4}}551:1&1#&@ m

i dazol -1 tr|f[u0r0 - Pyri di ne;

[ 4@ @urﬁmoﬂwﬁnﬂbﬁ,54dwémwﬁrmnd22@ %Vmﬁyanol 0 38 g, 1.6 mmol)
30 'MJGJQ%@& in §5 ¥ hlchﬁ)r&ln%'@lﬁﬁe M&ﬂﬁhﬁ@)cﬁé??% gl 1|6Mnmol) was added

pre erred are further hose Cor‘r'poun s of

whsdetha rea@on suistaye Stlréqglk?é refhurifed? bys- SheS%Pen@tﬂnewas fltered through a

¢ h<h19£19e sgeleﬁgﬁfg ﬁacﬁ:al?fd walitbdhanedicRibkdthethh Qe e %lké?ffé’were evaporated

ol |ng for exanple the follo 9
coﬁkﬁﬁdbﬂ desired compoun was obtained as a yellow oil (0. 325 g, 86 ), MS: m/e = 237.1
ng 4-11-(4-fluoro-phenyl)-2,5-dinmethyl-IHimdaz '
oI- - thynyl ] -pyridine;
2- Chloro 4-[1-(2,4-difluoro-phenyl)-2,5-dinethyl-1Him
i dazol -4-yl ethynyl] -pyridine;
2-Chloro-4-[1-(3,5-difluoro-phenyl)-2,5-dinmethyl-IHim
i dazol - 4-yl ethynyl] -pyridine; 2-Chloro-4-
[1 (4 fluoro 2 nethyl phenyl) -2, 5-di net hyl -




2-Chloro-4-[1-(4-fluoro-3-nethyl-phenyl)-2
>5-di net hyl -1 H i m dazol - 4-yl et hynyl ] - pyridine;

WQ 20081 8568 4- ( 2 PCT/EP2005/005559
J5-di met hyH p-tol yl -1 Hi m dazol - 4- ylethynyl) pyri di ne;
2- Chl or 0-4-[ | - (3- chl or o- 4- net hy#4 phenyl ) - 2, 5- di net hyl -

| H i m dazol - 4-yl et hynyl pyr.i di ne;

ZM&MMMM@@%H hy!

k |1Jg'ogﬁ59(% Ipflol%fbﬁémgﬂéﬂlg ﬁc@%i&tﬁ:tg?%es’aelr (0.37 g, 2 mmol) was dissolved

201 2Q1my|ngqthymg}] I]otas'gl)um [=:18 @nate g, '3 mmo was addecr'- A smlutlon of 1-

ﬁt) Do oo ollLl?em?r) e/ ﬁﬁhﬂéﬁlTlt 19 4@&&6&@5&3@1&3@»@&(@ Begayl jmol) in 5
ynyl pyridi ne; 2- or
5 [ ml 51:16@1]141@[1 W adcéd(dgop Vise |39Wm%};u% ”ﬁ;}? Feiactlon mixture was stirred

[ 5”;? g‘l {% a[téreydw%iﬁ}”fﬂe solRA{ wgd &%por%te@hﬁ'ﬁé fstiue was taken up in

I 1 uor onet Pg
Ilﬁhnlma@gza@ﬂ.ezrtryqt@i Mmgies_vnﬁlg, }yaf%tate 15 ml each). The combined

27 %‘hﬁ—]’ S’m‘éﬂ{s Qrers Jﬁ{é?i%mléodhurﬁ%uﬁaé Mitterdt 4 évh'@ér@féﬁt TiexFude

t
it taor T YT S gt 010

10 2%{)3&) (g¥a4:l¥ﬁt) %r}é{ t@ﬁ rissrllgdfog}pl?g?% Waﬂ obtaj xaed 352 light yellow solid (0.165

S5 vey, M$ Th/er=i 7830ia@04H). 4 yl et hynyI ]- pyr i di ne;
2-CHoro-4-[2, 5- dlnethyl (3 trifluorornethyl-phenyl)-

ptep: arg-{ ] BV -2.5 0 ea“hqjhg-nonuf'azof-& ylethynyl]-
hﬂhgazol 4- erthynyI] - pyrldlne

&h@ 21;)?9 fflﬂ%é(p mgl?a (51 z g,y1| w ‘(ﬁﬁ/ c!hsngyrefl ioorft%itry%isﬁs and 0.29

15 2 r@4 h%hlrtl‘i’yl‘lmlflé T‘ﬁisfrhi;fﬁ!’r@ RRERE B\}’alcuated and backfilled Wlth argon several times to
- rén}apyqjg)gr[ggn ghen%e solutlon t’]!:]ry phenylp osrlrnlhme (glmg, Oyd3 5] Ry ]
[ Fbls((?nﬁﬂah&pﬁo@me%ama&nﬂﬁ@m yiendd ©3-nhd-0l0sagd weherdde) afd the

dazol
zxag@wammﬁrg s ST D e PP ABR O AP g9 fporo-phenyl)-4-
anngtstmhretﬁwm -Baidelold0.3d gu hlymysl)]and@(fppét(h)@odlde (3 mg, 0.02

20 t haﬁp mewqdﬁp&éfﬁﬁe%ﬂg%}rnlggcﬁ{;gwaﬁ stir Q?i?alt a?%g%el}épgragdre overmght The

SQP’lrerg‘ir @asde'vﬁl%_frﬁféd ”ﬂié’l@éﬁﬂu@wﬁi ﬂaf<é BiEY b xvat@hed\ekiraed three
hyl

d |
L O e ST
ii Eﬂ)ﬂ sdlﬂé'fe' fidad ohd é‘vap?zﬁa‘i‘:‘tt,cf1 YRY b]lrd@)pﬁd)dildﬁ &as purified by

@qnaqo.gg,qp}ay QIQI;S]?]G@) gqr; I_(}galrbga‘wnF/ e‘ﬁﬁgﬁcﬁ%&% i ﬁbang recrysgﬁlzecli Hom diethyl

s d eORAiA |
L o

2- @%fbro 4-T1-(2-fluoro-4-trifluoronethoxy-phenyl)-2,5

-di net hyl -1 Hi m dazol - 4- erthynyI] - pyri di ne;

2- Chl oro-4-[ 2, 5-di net hyl -1 - (#xsmbley - 3- trlfluoronethy
-4- erth ny

- phenyl ) -1 Hi m dazo
CWC&AWDVE [15(4fnerorghenyD 2ae- éﬁflﬁl}ﬂ ﬂfﬁl L Firthopil-pyridine
phenyl ) - Him daz@lsfye ¥ALbIMAY to genBd4l plicB&ire 1)
30 The title compound, MS: m/e = 326.2 (M+H-), was prepared in accordance with the
general method of example 2 (procedure 1) from (Z)-2-Acetylamino-3-dimethylamino-

but-2-enoic acid ethyl ester and 4-Fluoroaniline.

Example 4
35  2-Chloro-4-[1-(3,5-difluoro-phenyl)-2,5-methyl-1H-imidazol-4-ylethynyl]-pyridine



2-Chloro-4-[2,5-dinethyl-I-(3-methyl-5-trifluoronethyl
-phenyl ) -1 H i m dazol -4- ylethynyl] -pyridine;

WQ200M183681- [ | - (3- met hox7-5-tri fl uoronet hyl - phePgT/EPR)H005559
di met hyl -1 Hi m dazol - 4- ylethyngl] - pyridi ne;
2- Chl or 0- 4-[ | - (3- met hoxy- 4- trif¥Lor onet hyl - phenyl )-2, 5
-dinethyl -1 Hinmdazol -4- ylethynyl] -pyridj.ne,; .
2TIghtitde eprapqundg RIS myE ffrﬁ‘lé@d%*r%ﬁmaﬁ ?,r@-aaffdrf@taﬁﬁﬂfd?%e With the
i syl B ble > RYSdedhRer) Rl 00 Orcdtylamino-3-dimethylamino-
[g‘{is %gﬁFor,o- 5 rre%)heyl (%héeln)w 1 2B i et hyl -
| bt Irievieiz o¢id 4ty esterang 35-Diifiprpeiies.
2-Chloro-4-[1-(3-fluoro-5-nmethyl-plienyl)-2,5-dinmetriy
| -1 Himdazol -4-yl ethynyl]- pyridine;

5 2- CUor 0- 4- [ | - ( 3- chl or o- 5- netis@xPlehenyl ) - 2, 5- di met hyl -
| bhim dazef r Anyb et A h Bi gim AR- 1H-imidazol-4-ylethynyl]-
22 Qe L It P KD 5, fmidazol-4-ylethynyl
apyiiding - phenyl ) - 2, 5-di net hyl -1 H-i m dazol - 4-yl et hynyl ] -
pyfidine. Stil .h fai(ﬂ reasFHES REL it 20SE. ith th
c%h‘ﬁgﬂﬁﬁ%m%?unfdd}v?rgulng[el%ﬁ' erﬁﬁﬁiéasiﬁgéﬂar yl l,n _ ar.lce w ,e
s petdl terbet ofjexomplet (procedufd Ldram (85 petsefidyinonirdimethylamino-

follow ng c ound; = 2- ro-4- = a1
10 ¢ BH%?‘&IIB%&%@{%&Bﬁ F%—erdﬁ‘rf‘g ﬁ%"?‘f %%%P%%ﬂlf‘ 32yl et hynyl ]
-pyridine. The conpounds of fornmula la of the
i nvention may be prepared a ' to various
processes. In an enbodinentﬁgghghggocess of the
| DMEIbi 8| COmltbseS-rhétbyl phdnglii % dinespyl- bH-imddazol-Aglathynyl]-
conpound of formula Il with a conpound of forrmula II]
i BY8¢®Er to obtain the conpound of fornmula la; wherein

15 Ejfihe Bee ca%p@ﬁlfi’c%ﬂg&aﬁ% :3540XE¢MHHG-_) aho\verepardd i :ics(érdance with the
al ogen, and i esired, convertin e, conpounds .. o
oBERAGREIEAY 6 PR GUOFERFT ) SUBLA Ao g 5-dimethylamino
agdi-biPRisRld &hyl EhleS ald SRRSO 35medgmiled in nore
detail in schene 1 and general procedure 1. In another

enbodi nent, the conpounds of fornula |Ia maybe prepared
according to the follow ng preegss7of the invention

s 1 ons TR s e oS DA )
g?&%@lﬁﬁn‘a%%?%rm adcOFdRY @ th@gentbd pebdrdi, 3 Balesdibed

as defined above and X is hal C.and.if ...
ddwiaieabove GrvbloreAg 2 methel hﬁo@%&&%ﬁ?@ﬁ%‘gﬁ%ﬁw%‘mﬂme (220
SE@% W%Hog%isydi%grj@@h@%& Bk dn@astiled @n7sadts. This

ess 1's descri in nore detail in sche 2 and .
(i dioptaaiieids (0.6 himbili 1 maebk Wy ARE 80 P fif gtirred for 15

25 C QRO r—‘f’ﬁ"cpfodfoﬂ{e@x’dr@ (has ﬁﬁﬁpﬁﬁl R Rvesa Bledoh distigirigovas continued
thée foll ow ng gyocess of the inventio mh%ch§§%§gﬁ;§§?t. d
t bt -1 6pfonf hredderergtian SYRYELNE Pt S3toNpL > otation an
€Q ' ] | bribindd S18hnit extedit@irdre dried with
BRI A O R T et e e

., R2, R3. Q$ Rﬁ
arsediasn eldfata Blieredond cagmprated-o ear e pdgﬁdquspualgg Pefesh
°¢%¥§&1£ﬂog?alphg%fl%ﬂﬁp gélrméat%g /IR sketaRd 60:10 -> 0:100 gradient) and by
cally a

c
phar mace accept abl e aC|d”additiqg53ﬁ%F§;.Tgis 4
30 procstallizaiagezenidyddoiomatinng 2ad dHFIPTPRYISbRE B §esgsg compound was
gener.al ' i W Ghy/f-o8 % avikBr ey be
pr@%@?g%&§@%§?§?§g§¥%ﬁﬂﬁg 6llo&?§%q%¢50ess g% thga
i nvention which conprises the step of reacting a
conpound of formula XXVI w t g a,6Repound of formla
XXVXXVIl in order to obtain a conpound of fornula
XX/Chloro-4-[1-(3-chloro-4-methyl-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl]-

35 pyridine



XXVIlI1 and convert the conmpound of formula XXVIII into
t he conpound of forrmula Ib; wherein Rl, R2, R3 and R4
wae®@sassseef i ned above, and if desired, convertPCOEPINE5/005559
conpounds obtai ned into pharmaceutically acceptable
acid addition salts. This procégé is described in nore
detail in schepe 4 and ene&g ?Frocedure 4..The
&R

v dhe ditle cm@gg@é\g&cﬁl/ e&FHerf-h nWas Rrepaged in %Céarc}aﬁce with the

n‘géﬁ»‘erﬂ%%bd oRetaRplé D Hovtdige SLHORET) A@LA&tﬂmmo 3-dimethylamino-
| owi ng general "proc dur Ss: Sch XETT) (XI)

GhhtR#noprastbebrlester ¢ Ferfsmsthylangine. R2 R3 and R4
are as defined herelnabove Step 1: conpound of
formula XI The conpound of fornula X, whi ch

5 preparation is disclosed her BYapIR 9t he part synthesis
oty tRbES AHHLBIRRré- 268 e Bb2FPheny)-2, 550 the 8RN BLF dazolatr- Flethynyl] -
reacted at” roomtenperature inthe appropriate sol vent
(@ygduatetlc acid). The crude product is isolated and

f o mJ tﬁq%ﬁf) %ﬂ&"ﬁ@%@abs&ft @taffregareﬁm&@%n‘éé with the

e conpound di ssol ved in
t rgenapbnothd@fexmlvé.ﬁpro@edtge él} ﬁrornﬂ)) “Zafveetplomrinet3-drmsthylamino-
_Added;{e. Li t hi um
10 a%%%%ﬁénr%?%% &gggés{%ga&ggga uargrgg%nd of 19 ormula X1l
The conpound of formula Xl is dissolved the

appropriate solvent (e.g. dlggﬂéy' {¢t hane) and the
appropriate oxidizing agent i éded

'\/Em@hlm(ré 3 dXCMe&SKﬁphmylbbﬁﬁbmdwéﬂH@m%ﬁld -4-ylethyayl]-pyridine
c Xl 11 eact e
(RSB rspp SRS SRRBL It was preged i ageondange with the
15 Tl‘genézrfal,lﬂleﬂmdaﬂ axdmpls 2i( pndcadha‘d Lafronpf)iF-Asetylepnino-3- dimethylamino-

t d of f la |
TR BT SRR PR PEFEaC o0 i th the -

conmpound of forrmula Il with the appropriate catalysts
(e.g. Triphenyl phosphi ne, ]
bls(trlphenylphosphlne)palla%ﬁuﬂ%f}}chlorlde and
COZJEﬁIor()J@ i205 dtedthylTh ét-atflide opetaugiphiesyl)-4 8- mlﬂdzdﬂldylethynyl]
purifj ed by conventional methods. Scheme 1 and genera

20 pﬂﬁ@éﬁ%? are further illustrated in the section

e%@écda@g&inra MSchgee 326 )_I.(l(l\@+f([—x)\/)waé ¥phredXWhtdordaAck with the

Ge I th
ar%?lrﬁg H)gr v Lé%grpé ﬁg(BH%nggf%t ZEI%P (@%&éﬁ@n&go% gimeéc‘hylammo—

f oyl an gfvhcid RehyF @l auad- @friffuet sribidox)¥nilige.r eact ed
with a conmpound of fornmula XV (Z is preferably B(OH)

2) with the appropriate catalyst (e.g. [CUY OH TMEDA]
»52C12 (1.13 g, 2 nnnl)) Stema&mqg@mpound of formula

XVIl The conpound of la XVI. is rea W I
b b aimebn-i D hop By AP oL Haidgzol L vlethynyT)-
ﬁ%hhﬁn@CId and concentrated sulfuric acid in mater
carbon tetrachl oride) and stbrred over, nig The

cr Iibl%tl@ @dnlmuﬂds MSs m/ Q.Fe%& 2&[{&1%?‘ NUE:) @fwrf‘@dﬁ@é?ﬂrfiwlmth the
rreé%or ﬂe%%?%aﬁs%?%eaﬁreﬁg IO 87)-Y. AtBE1LMRBBUdiEnethylamino-

t he caonpound of
30f obwhil-andir avidetlel pstex and 3halrlyeromethgxy)eBdissef hane) .
The crude product is purified by conventiona
nmet hods. Step 4: conpound of fornula la Solution 1: the
conpound of fornula IV, whicBxgmplgdPation is disclosed

he£ %hToro 4- H'lg-dnnethyl—1—(4—tr1ﬂuoromethyl—pheny1) 1H-imidazol-4-ylethynyl]-
pyridine



part synthesis of internediates (see Exanple C) and
the conpound of fornula V are m xed under inert gas
W@ enog/118s58y0on) . Sol ution 2: The appropriate catBdEP2005/005559
m xture i s prepared under |nert (71|as (e.q.
tri phenyl phosphi ne,
b| s(t ri phenyl phosphi ne) [ 1 adi un(I I) hl or
P TIAH FRe PER A ACIE [ T RSP TG e dpished
1h@ﬁglagoa€re m xed under heating (e.g. 400C) and
stl rred. The crude product d by .conventi onal
Steapdd2-Mefdnk fnd4-Sriflnoroms e are further

l |?Lmﬁh&ﬁﬁ1@&zbré (Lbe, §?ﬁﬁﬁ&§‘w€§@1§§@lﬁ:& u.hss gilnTHScheme 3

(I c) (V1) General  procedure h
5 RiTriftgorops lafkﬁhmvlb@r@ngsac&h&%@@d lﬁeﬂfl@?ﬁa%ié &E@IEDA 2Cla (1.13
c H@RMQ/%IJ ey @n‘w§s Bﬁﬂﬂé@dmgﬂm& P&cﬁ@rﬂﬁﬁﬂﬁﬂ: fef 30
f wherein hal ogen (e.g. io0 omethﬁg%l
cm@@tep)mdﬁmmgévap a?wwé abfp%éﬁf’é?ﬁ*%‘%?veﬁ%lg fod§¢ rehiion mixture
@ﬁﬁeéd@ﬁ%u Q%ﬁc@hte@?@&ie[qﬁs[ Fad3 wasiRdffH ekl THF and evaporated.
I ustrated | the section exanples herein

4)'517!I6ICI11C1)<IPX0<3©€’E 6 Paxfied by %héb@amtegr@hhm@ W@C%&qi uith ethyl acetate.
Bﬂm%%bt%ﬁaeﬁ%m Bt REERISHRPOVE g, SSHEPMS: m/e = 227.2
0 R]fhe@%sngﬁft ﬁgﬁmrru a XX A sol ut gonﬂof tshe g%n%our@ e
fd ®-XVI 11 and of the compound of fornmula X X are
reacted with the appropriate catalyst (e.g.
| - Et hoxyV| nyI t ri but yI ti n and

TSt _ i . i
T ’ r@phhmw h@,n 1
ng(#l%gﬁgeepo-m%{w? % ot%%iggﬁodh &?ﬂ%%%ﬁ%?é XXl g\ S%I( ut fgon mmob)

15 oflodine (Z:bhg,&ﬁwmrml),fledlﬁamd (85 ged-g mmeD)Rorphadckig agid, 2.5 mi 30%

a%gﬁgﬁlé Qsé[ﬂ x%“cleloﬁrﬂ?gﬁ'ﬂ ¥drp6h l‘é%fac%nd?%s E’c'ir?a}‘&ter ﬁfght at 80°C. The
ned by conventional work ﬁ

3:reantinp ouintiroivaf oyaked ta 1N tempesBiratdesplovred ‘ﬁé 5% Na SOs°

e
oftwhbdinmasivathxed il ethgl a@buam hbelotgpnicdaveesivire rashedoriih Bipne, dried with
20 fe)u]tllm su(iﬁgg)a%ljﬂr&agdra{ear 'gi'ﬂ!oc?’ ?@{;%dﬁ;& V@asvi@&llyséﬁzlea rvxg@l little ethyl

Ion o oun
Acaeeram andicydphexape. éldxﬂeidsuadd;rrnéucams oktamﬁd]aaﬁﬁtehﬁ WHQW solid (1.05 g,

At of formula XXTV is obtained by
:—1[/3 th/I Z? V\E?EQM]OBStep 5: conpound of fornula XXV

To a solution of conpound of fornula XXV (e g. indry

25 had S}M)io ﬂhﬁﬂgﬁ-de{éemﬂubrdmﬂhylhﬂlexﬂv 1if§1mi§1aaq>ln €40 2.1 mmol) was

R R R TR U Er A I e (25 miyﬁ"ﬁﬁm5 (1.60 ml
eSZLEEfnn(l@i) gras mctéd;andmhdmbmne stifed lfcprcﬁé))mmsata"c’ﬁi’édl omethane (0.19 ml,
T
o L0 0 LTSS, AL S0 5, (PR L i
( elrg iceibatid The mmchyh ﬁmetua:eth qtd:ayhed'ﬁweh pitddald€O0gfsolution and

30 ;oegcgshg% thgl after aé‘lr e yl ass‘(?% ]fho%\é e%ﬂﬁ‘l alyY? LK 480 wek QBed with
s adidiuim biltafd, ﬁiltaﬁﬂhylﬂswdgdrateér‘dﬂdem@@ goduet wakip)rified by flash

adc egm%t%gga%%y 2R geci (Beptane / ethylacetate 100:0 -> 60:40 gradient) and by
recrystallization from little ethyl acetate and cyclohexane. The desired compound was
obtained as a white solid (197 mg, 26%), MS: m/e = 367.0 (M+H™.
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formula XXVII (e.g. in dry THF). Then a sol ution of
the conpound of forrmula XXVI (e.g. in dry THF) is

w@dwed1ssdhe product of formula XXVIII is obtai PEHEP2005/005559

10

15

20

conventional work up. Step 8: compound of formula XXX
To dry Methylene chloride is ad¥ed
Chl or omet hyI ene- di met hyll | m d| il

[ndgr |de) s added The pr oduct ' of for nula
obt ai ned. by conventi on u
c@xﬁpb@mél b gt SRS S BB {14%6? (ZBgrtol) (Exampl
(8) Ghd 1 o&"cHE S%QeW—%é4Lt§1ﬂ@@ﬁﬁﬂetﬁyl§r%{dﬂ1tyl) Olﬂ{iﬂxfmdahele (180 mg, 0.49

conhpoun f or mul . The de
pm@?cwemfdms@kvn@ i b A TEr Bhineei ye Ao g fled with
Ugﬁgo%;a»%% ARG FERR R g R PG RIS @IdkicH.e furt her

ustrate I n the sectlon exanpl es herein. Schene
5Ceneral procedure 5 In the schene

aS@luagn detiipkaylibeainndves %Péﬁnliwgcbﬁﬁﬁaﬁ%}“/&?hosgnns'
pm&'uﬁn?ﬂ )cl3gide mgwoquﬁ@[)nw@ dlwa(mg, < 0.1 mmol) and

eparatlon I's discl

d h t h
SRR L ARt O —
E\aa%hgtgd ahd BQ&@IE@WH@ E'E‘goWS@Vé?ﬁl thth &8 red 8PS tyREMfrEni the solution

e appropriate sol vent tol uene). The crude
product is concentrated and react ed Co und
f Selwtioa 2ypexheatad & 4 %Pég@hm&flr%o‘%ﬁéﬁn%é 5?9&%"’8?%&%%0@ mixture
ptwa?ﬁkzlt@cg{o%n &EQnfl %tﬁbﬁty%ﬁﬁ@ﬁﬁﬂn @fiofig¢ ﬁ'ﬁl\ht&brﬂll\ﬂiﬂ THF| &7 ml, 0.7

i sol ated and purified by conventi onal
c onpol) iws efdgdodran Masex'f(lyqy yeagtiorhyas they stglrec{ P ﬁrs at 6@1(19 la'he residue was

S Qﬂieﬁ%q}lsl(itiﬂl' v@ér%ﬁ%ﬁrX&té@fﬂr@ﬁm@?Wﬁh ethyl I&éfa)te (15 mbdel). The

e conpound of formla

Thembaleslcﬂrgﬁm@ﬁd@f:“t%e eoerhBith dﬂacgfle%ﬂg?lrfﬂﬂ%\te >f¥1te( g‘l%‘d qvgporated.
dr"ﬁhe-EHE ﬂbﬁdﬁg%g urtR&L B @it dda dﬂ&l&aé@(ﬂﬂepﬂaﬁe/ethyl acetate

5 ned yconvetlonal wor k up & élg nggg d duct

fdrlﬁuhd racxytallizegtdram dittheesthg) |aéﬁﬁéteéﬁ Grlefsxpre. 13gdgpired product was
l Vg =0T Asthe M FREN @

S&'b?;{ﬁ%ﬁ&%%’xb@%%oﬁ&ﬂ?%% 5flﬁ)(rjlm I a X/)G<XII ?Z( g. |E dry

nmet hyl ene chloride) is added. The product of fornula

XXXI 11 is obtained by converdt#®®wl lwrk up. Step 4:

con L4C | thgil flubFBrh&hb yBt BH-imidazol-4-

((%ng%?g 4%5 an v\}gtleé(r3 I'S %ggl a sol ut |%}ﬁy1cl)f yfﬁ)he maare

cqﬂmhmd -pfridioemul a XXXI' 11 (e.g. in THF). The desired

pr of for .
AL SRR, bR 5008101180, R GRBKEHA 08FaIRE Kith the
| | detisral aethebdiaf etdmﬂ!pls &% (pronecmxaﬂbfrelsl hdkedigimidazole and 3-Methyl-4-

e T e

5aCte1tﬂ[1drdigethdxyrret hods known per se and taking |nto

0g

co S|deégt|on the nature of the conpound to be
into a salt. Inorganic or organic acids such
as for exanple, hydrochloric acid, hydrobrom c acid,
sulphurlc acid, nitric acid,y %ﬂﬁp@$r|c acid or citric
acid, formc aC|d fumaric aC| eic acid, acetic
acl- @4 (5@hlbrﬂ+p;rr1dm-d-,yldﬂay'rtyﬂi)r -2,6- Chmle’dlyl-ﬁﬁt imald@gq}-llpﬂbﬁﬂ@ethyl-pyndme
ac | |.u I Nl i ke are
tically
aC@W@ﬁiﬁd&ﬁl& 8.0f, zbaﬁmol)candﬁeﬂlndm éfméthylwmdmb (5.41 g, 49 mmol)

npounds t ai he a
eaW?Iﬁ dissplxe %JPP@Q&F&YII gz%m?lg (Ijes1 agagﬁa%[te ?3@% 178€nmol) was
MBGNRE L HAIRS rehﬁfbn' thik@ure bas Bt@rraimﬂé)@°© Dvdm.@ht Tdumrmtlon mixture was

gﬁlla(?q?fﬁg r&ejplsg(lét ?.Svlvageria?&[dt e‘écglg%tfeg ) rmt éth &t}%:yl acetate (158 mL each).

35 The combined organic extracts were dried Wlth sochum sulfate, ﬁltered and evaporated



The conpounds of fornmulae I, la and Ib and their
phar maceutically acceptable salts are, as already
worensitessesl above, netabotropic gl ut amat e r ecepPOI/EP2005/005559
ant agoni sts and can be used for the treatnent or
prevention of md uR5 receptor nm&diated di sorders, such
as acute and/or chronic neurol ogical disord %
cBhniesined coinporadias efained Abt Hroer ikl s SISt mig= 1741
agik UL €1 znd chroni c pain. Treatabl e neurol ogica
dlsord rs are for instance epil epsy, schizophrenia,
anxi ety, acute, traumatic or chronic degenerative
PERE9589% ( SICHING - PRIMOUSySUSHRD, 5SHER188-iM Zh6ll BT B methyl-
drsease, senile denentia, Huntington's chorea, ALS,
5 nnmm@pﬁe sclerosis, denentia caused by AIDS, eye
' 'T“JhE El'tl@éomggﬁﬁcp ‘R@?trﬂ =33 %HH—Q V%rﬂ%bﬁlﬁr%irﬁd&&fdance with the

par.Ki nsoni sm caused medi canent s as. wel

c gertiralimatBodhbf @qamp&a , 56D 1 ditnthhfsgesdugs %htfomtﬁaniﬂ%g (2-methyl-
S _£.0- | e spasns, convul sions, m graine,
uﬁ%ﬁ%?@'fﬁ@dﬁgﬂﬁgnce et hanol addiction, ni coti ne

addi ction, psychoses, opiate addiction, anxiety,

vom ting, dyskinesia and degggs Ekqg Cther treatable

i ndications are restricted braih function caused by

bypaisierepdd-42i@neroapyridinrisylethymd)-2Sodimeshdddl- sraipiaml }-gll-pyridine
t |

AP U TR A (RS 1P Pl BEccXRAL fith he
ngmerra]tmethba bf exainrydé 2 &tnoofnhlral)efr@md%@txf@fﬁﬂa@mon%tdlmethylammo-

d duced,
R b S Rl S SRER L o T

1s5addition, it is proposed that nd u5 receptor
ant agoni sts protect agalnstf&té$§ mage / failure
whet her drug or disease i nduce orto, Marianna;
Bat 4a@ CllordSpyit impe yletiyag) i,53-dRodsbyk - -imidarol-1\7hl- @me&hyl—zl—
Ni caletti, Ferdipando; Vairetti, Mariapia. Muse -
héﬁgPﬂﬁﬁtﬁgﬂﬂﬁgﬁﬂWE nmd u5 net abot ropi ¢ gl ut anat e

I eURARIGN RN ANS: BANS BH1.V &VH-6I-Hy pexprepatadiyeccordance with the

1 S SREFE AU 0L o PRI Q00N L200) 1 bl -ty -

BatiddrbaetHd UseRlies. Freitas, |sabel; Grlffm
Pgtr|2|a éﬁ%ﬂ?ﬁnt Plinio; Nlcolettl Ferdinando;

Vairetti, Mariapia. Selective bl ockade of md u5
nmet abot ropi c glutamate recemx@,f@lém protective agai nst

i b G Oblpro BUDS Sl r s ety LB B ik pegecine
25 é.gﬂ'gt?tgé GSmpddAd moﬁfl@l—- ’315_ b ‘@Nﬁ&iﬂ@&ﬁ@?teﬁ@ned% @tcokdhngeé with the
pani etti

Fge@gwhm@%xod@,eﬁeggplg 1?},@&@9 ]aiﬂ exa eeJCZt, SteR 46{% I% ai[ggo &,4 -dimethyl-
M3 3, TR SR9LE @fﬂtﬁe&é MiARRhE AR %@irﬁﬂg MraadecChlok@iyrazine.

hepat ocyt es agal nst hypoxi c damage pat ol ogy
(Phlladelphla) (2000), 31(3), 649 655. The conpounds
of formula I, la and Ib and Eﬁﬁﬂmﬁp@arnaceutically

bl | [ | e
A S et B P G
asri rttltm{ %o‘tﬁcﬁo rddMShﬁﬂgHtSQQ 9 (M1-5225 Svas ﬁ?@%ﬁd‘ ihlagsordance with the

neuropa as trigemnal or herpetic

n eg,matag irgthadi caftmmplerlé lﬁpmadtﬁy 2p&P 24 %ﬁt%%l}l@tdazole and 4-
ra chroni c pain, post-operative pain

an @ﬁpn&gﬁﬁgsodﬁgge ‘wWith various conditions |ike

cancer, angina, renal or billiay colic, nmenstruation,

nigraine and gout. The pharna&g%gg?gal activity of the

conpounds was tested using the owi ng net hod: For

bi ndi ng experinents, cDNA encodi ng human nmd u 5a

receptor was transiently transfected into EBNA cells

usi ng a procedure descri bed by Schl aeger and

Chri stensen [ Cytotechnol ogy 15:1-13 (1998)] . Cel

menbr ane honogenates were stored at -800C until the

day of assay mhere upon they vere thamed and

o e = m s A PN PIN O R R

10
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10, 000nM . Incubations were perfornmed for 1 h at 4 C

At the end of the incubation, nenbranes were filtered
wonis/18568 i | ter (96-weE white m cropl ate w t h PONERIHOS/005559

GF/Cfilter preincubated 1 h in 0.1%PEl in wash

buffer, Packard Bi oSci ence, Mer3Q®en, CT) with a

Filtermate 96 harvester (Packard Bi oScience), anq

vix€hietoa!-{ I (Reehlofa- B fivek ot PBenyNA: Frdimeti- 1 Hyiigazpl-4-ylethynyl]-

buffer. Nonspecific binding was neasured in the

p?@ggﬂ%e of 10 mM MPEP. The radioactivity on the _

f Thd gile vaspaoudn M nf/3 =A6)] (O H+RarkearepaTeshinaseasdance with the

m cropl ate scinti . (¥, —2%&%& iRg-3-dimethylamino-
CHPERR PR a?étegcramégeng (Itplgg%e%gg@g{orﬁw ( o? meroseint 40

5 (Ganbenosia aBdcilai dst&: ahd, 3-Zhlored-fli@wpenibing-and) and
shaking for 20 mn. For functional assays, [Ca2+]i

nmeasurenents were perfornmed as descri bed previously by
Porter et al. [Br. J. Pharnfismnple218: 13-20 (1999)] on

s e e bt S
¥

byydildkA, 0.2mM final concentration). [Ca2+]i

. B ! | I f4d nce wi e
10 |ma %?qrg}g rcrtgggsgn\l& é\gﬁgﬁ)’ eéﬁ%l\%m txg?s &rg}?ég%e%k&da e with th
Coéeslahéthbd of éadld B (prdcedulfi).froin tadethiyimidazaleatidon

was .perfor ollowing a.5 mn preincubation with the
tégﬂg@ﬁﬁﬁﬁﬁﬁgg’ Bﬂg%ﬁﬁgxﬁyﬁthe addi tion of a

submaxi mal addi ti on of agonist. The inhibition
(ant agoni sts) curves were fitted,.wth a four paraneter
| ogi stic equation giving I ﬁmgﬁ? i1l coefficient
15 USLOQlotd-2r [@I(B%ﬁldiQM—ﬂm&@qSheﬁVD%-ﬂimethﬂglI_id:ﬁ]ﬁdmobzl-ylethynyl]-
(Xcel fit). For binding experinents the Ki val ues of
t IpsridBi¢pounds tested are given. The Ki value is

dg{hieQﬁQ BB k! Y D660 (MLHERS ), Wasprefl@d in fctordahncd with the
Kd] in mhigh the 1CsO v%%%fs agg tq%égzégqﬁgntra i NS lamino-
ofgenérel metgdoh exrRls £ SBFORRAER L EORE -85 ARTHIY PSS TY ‘
t R SOIREL d AdethFchs Rl b8@BA K odo3HINBER ilink. i s the
concentration ofradioligand used in the binding
20 experi ment and the K<val ue of the radioligand is
enpiri cally determ ned for Eg@ﬂﬂ@@;ch of menbr anes
prepared. The conpounds of the,prgfgn%fingen Ho I thvl-pvridine
@ UR(25Ghlose-gpridin-dryieikymiis.3-dimpyl L Hiipngiazol-1gf ] -o-methyl-pyr
c ds of f.ariml ge. L, Ry A% li€ dcdofddne with the
as eﬁﬂpéggﬁiugg;g§b§@3a335gé prétgﬁﬁigﬂ?n the table .
haeaaft erthadefierample 16 drage2 dlctkylinpigolp ppd Floro-6-methyl-pyridine.
compounds of fornulae I, la and I b and
5pharmaceutically acceptabl e salts thereof can be used
as nedi caments, e.g. in the Examplef4phar maceuti cal

OB 2 AT Ipcplgrn opnbe

c o@tifidotoakdtk{lspyddmgees, hard and soft gel atine

capsul.es, sol utions, enmu.-si r : ;
oA TS crmieo B UF S o SE e S B R necprdance with he
30f eg"eh@faﬂ Ynetledof exfimpleel stform2afledyiimodizolorné g-Clgpro-6-
par e teragﬁﬁ, e.q% in the formof injection solutions.
TheRORBERIPYBf ™ For nul a 1, la and Ib and Q
phar maceutical ly acceptable salts thereof can be
processed with pharmaceutica ky #Qggt, i norgani c or
organic carriers for the prodluction of pharmaceutical
Pr LM GHol 21155-dla6thes &, (2 enethylst-aifbivrome oy phenyled H-imidazol-4-
thereof, talc, stearic acid or its salts and the like
35¢ afleanyd ayri exanpl e, as such as carriers for
tabl ets, coated tablets, dragees and hard gel ati ne
capsul es. Suitable carriers for soft gel atine capsul es
are, for exanple, vegetable oils, waxes, fats,
sem -solid and liquid polyols and the |ike; depending
on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine

__________ - = - r




or hardened oils, waxes, fats, sem-liquid or liquid
polyols and the like. In addition, the pharnmaceuti cal
wW@e@patssss ons can contain preservatives, sol ubPCT/ER2085/005559
stabilizers, wetting agents, enulsif ers, sweeteners,
colorants, flavorants, salts foPlvarying the osnotic
pressure, buffers, rraskl ng agents or _anti oxi dant 7
THby tidanompeend aves arepazad inacer ice idrthp gereralangthod of example 2
g{#ﬂ)@pdﬁe .Sfj"ﬁéfna(%—eﬁAcé%ﬁamB%@ﬂﬁﬁ?ﬁh@%utﬂ%ﬁo@@dfﬁﬁ&tﬁ ] ester
al ni ng ompound of formula | "or pharmaceutically
a@né@thﬂhﬁl éétrtfhlom@ﬁ@@fcmmhmg t herapeutical ly inert
exci pient are also an object of the present invention,
as is a process for the production of such nedi canments
5 vvhi ch conprises bringing on@XemPhﬁée conpounds of

an d&ﬂo?o %d (4-@51%%7?%:35? ‘rfr%r(g}ﬁgt er t ra g%lgﬁ i cal PH P%f e
vd]heatiblleeom@benérvmspmpw@ ia ag@qrémceérflﬂu@g sgectlon ?ﬁhod of general

ggeﬁg{e%ﬂcggﬁegr more therapeutically inert

I‘I ers

osage can vary within wide limts and
WlSIth L: df(leﬁhas}e,_rxmgj_ﬂn@x@dee i ndi vi dual

10 r sol t?onrp d@sd 4%?%30-@@& Hefibtn@d! 2 1Cfjl §- Eth&ggﬁﬁﬁhﬁh iyl end 2.6 ¢

oral or aren eral ddm’ni stratjon
i §[‘ehekm&aphﬁlyhﬁro2phmg)’ﬂaﬂal@myl m\w@ ml of dokignewas reffutediqyernight
f ifd@Said and
B e e T s
we:logbanmgtemn kaccaocBhaiirmgde garkibeswhetl W49 ghw7s dingtly wged in the next
peF day, preferably between 7 and 700 ng per day. The :
f otPow ng exanples are provided to further elucidate
the invention: Exanple 1 2-Chl oro-4-
15 [ 1Stépa:f{ I adr Brighemy 4 et xg-4d{4atudrpt phenyl)-but-3-en-2-one
azo Iy {3k
tgiﬁo Hté%?%wfg Y194 B eg,l%@y TR BRSSP 88 ACE0P il was

prote e conpound” can
p raelqdani eu)°€d:o 8r1¢ignef Trizhbpenaeyl dgloude die suspepsioy @ﬁedémted with15 ml

ﬁl}’?e ec El%ri%r GR&L @Jréc? I} rgggdéﬁpgxlattlhr% oQQr&F@H Nehe resulting dark

Rer &l procedure escrib
h dj’reazhtsespennoﬁ msrprbr&'eﬂ.tralndl irt Yrscypy, difaregdtdvena glicaghlecolumn with a 9:1

20 glétgt}&? gﬁoeu ane gﬂ%ﬁ %n&ﬁﬁg a@e‘f@ﬁ{t%né’sﬁ&ﬁl‘é Y6y doncgntratlon 28 gofa

nd was pre
aceddigh bgpvrooit Whmbene mqiurﬁmddvezdhroenaogteshﬁf Plbel jcagel using a 19:1
her ei nab 0.15
P BB beptagh 60 5% Seseon vt Thcpbiaped i o) (P 9 s
- pdirdcy need(iR @ maxt s8p 607 Mol ) was d| ssol ved in 10
nMLTHF and cooled to -75C. Lithiundii sopr opyl am de

: S i dﬁg azole e ;b&%%aﬁtﬁ#}g gder
25\Wak s@lddeﬁi oﬁﬂd1$g [T, t ﬂﬁ@ldﬂhﬂodecﬂmmédél—ﬁuorqg)h@@l} but-3-en-2-one in

2hr S. ction Hre va
gglﬂl,e then Hvaé ﬁdd e]exglae sﬁ)?&%{ﬁe(?f Z\Z:l\in{dﬁ] flglte hylhydrazine and
aCLﬁV atlef IONMeCEBIOH mteQIS(DJm@ aﬁEthaleolt Tmescmmﬂmﬂeé’dls wiitrpd at reflux

| t d
g)a %E‘?g S wgg f}.ﬁw ?qhétboen[rjngasf 8§Vﬁ r(go?%{x% gc?nac-gﬁﬁat%{i lﬁggzlmcuo The
g efesﬁhe phenied upihyilankboEveth§nd chlorid@ (T I@@)r@‘nacdpl@mc yas washed

_and by f
3032@;(:?@61\7 %gdﬁtﬁéatlgﬁ?n%ﬁ%ggﬁgg 5{1%55“? T I\@‘é?nﬁﬂum sulfate and

19%8ncedMRitidH, theer rod(188KBI56 ) wExpmnﬂie&i 137 chromatography over silica gel
2-C\bro

i fluor t

GaEOE 82 rRHYRG! TEpYRT B hEEH S ek Dtk e bl ajeBtraporated
acgQy e @gsﬁe‘a cbﬁ@m@ﬁﬂ@xfaabbﬁhﬁdad aryelldly deszm £86%), which solidified on
herelnabov

FQ“@HBM g‘i‘?eM/[MHZJ k. di et hyl -1 Hi m dazol e- 4-ca
rboxyllc acid ethyl ester
(2) - 2- Acet yl am no- 3-di et hyl am no- but -2-enoic acid
ethyl ester (5.5 g, 26 mml) (Exanple A) and
2,4-Difluoroaniline (3.3 g, 26 mmol) were stirred at
roomtenperature in acetic acid (45 m) for 2 hrs. The
reactlon n1xture was evaporated under vacuum at 400C
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but-2-enoic acid ethyl ester] [M5: nfe = 299.2
(MrH+) ], which was refluxed over night at 145C with
wo cove/1pesesler ed anmoni um sul fate (0.17 g, 1 nmoOPQT/EP2005/005559
hexanet hyl di si |l azane (64 m, 306 nmmol ). The reaction
m xture was slowy cool ed to 0=3%5C. The preci pi tated
soI [ d vvas f||tered ahld \(Q/ashed vvith n- hexane

S?' %vegg]sﬁﬁﬁ cgsol fz'\@ 5@1 ﬁ(zm%%ilo %hérwtzﬂﬁmetﬁﬂeﬂ{%yrazole 3.
(a fUor o m_dazol
I carbex;ﬁlamgﬂd ethyl ester 1n 100 ml of Acetomtrﬂe were added 1.71 g of Iodme and3.70 g

f ée 4 p aHIH rrﬁxh?rﬁyé Thé m%ctqu&rkﬁheli |ﬁ|51‘ h dazeCeThe &d solution

Boxyiic aC| est er
5 dw:as’diemeﬂowcd is5e ardi yamqecem@at%%@l Vééc%%bEG51dLuF {35 tifFen up in

3?% égﬁ@%ﬁz{& Ee. (Re gﬁé‘m f%é Was sHEcesﬁVéthhe&@ﬁth&iw 86dium

rred m n at The reaction
nb)sulﬁtesomtsorqueﬂmm Afffet vev\MaéneSI% wilfate 9pd ernicemiration, a

h 91:2;8 )s(<|) 9 g&%%p)%as%ttﬁﬁed whth Wléﬁ&%u‘l‘@%@wgﬁﬁr&ﬂy used in

filtered and evaporated to dryness
tdlendmastﬂptMé rdéest 3EW CdMpHihd as a white solid (0.39
g 92%, Ms: me = 239.2 (MrH+). Step 3:

S{e% ﬁ ".5[2'4;]c ﬁ’lH@JoOD}&%%yll A-dZmahdil BIRYdzolebb-LatbdadRlaerd4tled ester

r paraeny

[ |T0(32“73°®sdhlw of 40fengf 3-(£ Fioue whemy)-4tindo-dmedyl LdRypazole-3-
\ il of a 1.6 M
ui Cgﬁeﬂ Q?%%&é%lﬁy;l%s%n 30 mhbr Tas ﬂk@&ged?gopﬁs§§l éo al6
addedonndnthuylitden; lan m@lﬁl’ﬁ@n@glt}ﬂ? [ atﬁ@% f79rC-2lhe
hgs ugEH%vai %'t?ﬁgd‘g)kgﬁ i3St J5'°G:%ﬁ§(i er SUABhg 16afaelwa§ @dded The

I'us washe di chl or onet hane.

15 S @hacenhsnmnnewewapmdafbeélo woine| at 118° G ared alkagvedd ﬁﬁ‘@&@&%@om
th al neﬁﬁgﬁﬁh%é%{s&drgw&agb\;oﬂgeg %ﬂg Eth%fﬁa@etaté\@ld BHike. The combined

I -o(rgarﬂc Bitfdctsoveve phiechyith Imgg@nym)splfgegil’gﬁreéeqqqi evaporated. The crude

ré!i%ﬁltrn(%gﬁ §fwgs Sédn ggﬁgzlizoxﬁﬁggxﬁhgf}fh LitiPd & %I ?sqo hé?Ethyl acetate

203 I)t The &ﬁhhépniduc%&&a@}iamnd 8% Yﬁﬂn’a?t(el ((16)0:% 3%f) ,Wm%qghdlﬁed on
sol
Zo(f%az{%ﬁil gfﬁso,ng b‘hié;t% 1;)(;[11\/% %.'J:dl met hyl -1 H-i mi dazol e- 4-carb

al dehyde (0.32 g, 1 nmmol) in 5 nl nethanol vvae added

: F Nerar g
\/\I&ﬁetﬁbﬁﬁﬁétatrleﬁmcﬁhe resi due was taken up in 15 m

gl h er in
\Aaf%%lefﬂ(;lg) PR [iglgs&%fxﬂtg% 6E6. 5& %?ﬁ] (W']Sllﬁle J’Hmr e arﬁfn% e{hjyisest 10

org aficc extrac
25 vvl ﬁ’lﬂ of delt Miattslent ahleridé weteead@dd dmpvesm?p&rrétoe@l ZM?«‘?éltlon of

el T LB R ARGl g e

grt@ﬂi Atrdreand thdrecodsl to ©6C cirpauotitivas{ 01568 hrdd-Figorg-phenyl)-1,4-

fneﬂégé%f\évyr%%l’ll@%r‘%fo% ?1‘1? fid e&ﬁ estdyB: me = 233.1
| 1&124, 1411 Sféﬂyllk@étﬁ}’lsﬂiwaﬂéﬂd&wﬁ il uphvidekdt DG, G oblutioy has allowed

30 mﬂxyar%gp ] Igcgh} ’gegaa%p%h rf(?nﬁft%rfgg X ﬁ?éll_ikg g'u{)é)?é?t n%wals cooled to

trooet dnd 203fﬂl dSlavata_ﬂWéCre adakdduirepwas 'qu&iﬂ af &d agnebus phase was adjusted

backfil | .t
f rom ItSH‘é éce AN ﬁ%@ﬁ%gﬁﬁ@%{%%%%gg%ﬁ%%? Methylene
angh1biigd ddd xphan whe B&&Bﬁieﬂ@}gb@hd adiatifdetd dfiddowitlenag@ebium sulfate,
st ﬁl{terég g}é@? e\faa\é?ﬁrtqede ﬁfgg > Ipéo W%ggﬁﬁgﬁe%%y chrom%‘% gw%ﬁy on silica gel

35] Q@e aIQ/EﬂhVPJc@taEH‘ﬁﬁT)Y fThe desired product was obtained as a colorless oil (0.52 g,
di net h m dazole (0.16 g, 1 nmol) and
CO

(M§|Dé/§|—d%78(03%/%+1 502 eq) were added. The
reaction mxture was stirred at roomtenperature
overni ght. The solvent was evaporated. The residue was
taken up in 10 nL water and extracted three tinmes with
et hyI acet ate (10 m_ each) The conbl ned orgam c

oy N M 1



(prepared according to general procedure 1) The title
conpound, M5 me = 326.2 (MtH+), was prepared in
waecwontase with the general nethod of exanpl ePQI/EP2005/005559

(procedure 1) from

(Z) - 2- Acet yl ami no- 3- di net hyl ar m@ébut - 2- enoi ¢ aci d

ethyl ester and 4-Fl uoroaniline. Exanple 4

2-Cnoro-4-[1-(3,5-di fluoro-phenyl)-2,5-methyl-IHimda

4 %l(_e‘p47 yl &f @MB}’A LyRyhldinaTie 4 iitde-Seapuund didv&hylnlie-pyrazol-3-
CMFHF), WaS prepared rn accordance wth the

etHe.@hL%t hod of exanple 2 (procedure 1) from

k: £ Sodium-
ot hy]I% (?t‘e df{’ly g:flﬁdlﬂ&o"lseddtbnﬁu@/\kf&g‘am 35 1%‘1 @PQEM Eitln of Sodium

oroanili ne

5 ZbGLUmefhylplﬂlea@nﬂe irefdels ZTI?:@{WF.H’EM)Q}%Z 2! @%@Hrrﬁémyl pyridine in
Ir{rﬂ n,%acﬁ’g m%% %dﬂﬁ_«;{ H}’d%«rslseqﬁ&h‘cjalﬁﬁg Tstetdplt2u€ QFPRRO Hor 30 min.

prepared i n accordance wi Eh
t %egerseluaﬂonrtéﬂh?@(g 6B~ @xBlnpoeplEnyhr btwine &yl JHipvssgole-3-carboxylic

}(/J] i er %%n%n%’ =G gRhiy A H@ R adgec?d}%bﬁus@%'vé a 10 min period

uor o- 2- net hyl ani | i ne. 73’[
2 rﬁimtaamng the tempdratira below3-6p fiet Hd sofHEmVys. sznsdécm #ty60°C, and

10 thé}k alio e‘d?c/é% ﬁlf;ll L}ﬂ t%?a% 'd%d%ﬁrrpd/ Fdr@OR8in HR€hib telak rature Then 0.31 ml

,  \Was pre pare
ao:fo\rcelm:Lmd whit drided drepewiss atl-50R6t emdcthéfso éuawa@aabwed to warm up to

(prosedur t. The mixt trated in vaccuo. The
(37 B5 PR Mt puomight The sispore yesconcenttey

etrhgaduewaglakfan@p ih Fthylowceta - o Qgg]aamgh,awewasgy@éhid x@ﬂl‘; saturated
b1f3r80nate %élgﬁé‘lr%}mm hizikd Bvdr%d@nellﬁhi' s'fﬂfg’ézﬂkaéd Xd@&d&porated

S conpound was pregare accord |n
15 t ffﬁxeg@uée plodpeidOed g ‘eelbwasl)d‘eag orribed by elermaessgiRhy oh sifca gel

e:%%éa%é%rlyl %etrﬁ';: H:g} T{qsldééilr:ed) g}’dd'uc \535 obtamed as %I. W%:%%?cshd (0.27 g,

WaZ{)%i)l MDhved 34&4(15( [M+THF).and cool ed to - 750C

Li t hi undi i sopropylam de (0.61 m, 1.22 mmol) was added

and the mxture stirred for 15 mn at -75C

| csteprethahkr6 Q- 08chibro-pyridin nyl)-p-Ihald- e cohgny)-1.4-dimethyl-1H-

stirri S contrﬂlnued at -75 0C for 2 hrs. The
2°re%ﬁ—gmglﬁ%—ms quenched with sat. NaHCO Sol uti on
arujo exhil @€ ﬂﬁ/d\/l\mhtyhnwahlendan@blei m,(l°Cafcaetadti€d 0.3hml of
i ned ani,c rac 2-Chloro-
P S A BBl T ey 2 2 oo
Waﬁyrﬂﬁﬁmyl;ad [By(4£ﬂhaﬁh phhnydbrﬁtzle@mmh]mgl whpyrame@(ygeqthanone in 6 ml of

RS o LAY T 5 AL e i
25 dl Wﬁmﬁﬂﬂyﬂ)ﬁl Bérat O"I@L@ndehe dibded with@0mol ofddetbidead chderides The

i) ln!g ﬁ%g%l vgavg’v?agﬁedd w1(tl;f> sat@’tedlo?ig@rborl}@e sdllBorsatd %at(aM*dHed over

2- ﬁilalgl@a"sﬁnﬂ s1[11fa-té E@Mmdeﬁapmﬁﬂad | Theendd prodne-(@idawt bght yellow solid)
| Hi I y yri di it | e conpound,

MEW 1ée 318%‘1 %tﬁ éﬁ el’v\%g epgga-td%\dt Jaccor dance

with the general net hod of exanple 2 (procedure 1)

from Z - -Ace ! )

led to 0°C dd dO 26 g of Potassium tert bu late and 20 pl of
2- Eﬂlldrr%l é{]ﬁmfoof uoorowerﬁgt heoxy p%enyl) 2, 5-di rrettyhyl

- | Watemd dazol - 4-yl et hynyl ] - pyridine The ti tI e

Co ?Iagg%lg 100 ?ﬁa ?%% %é@g&%?b@eﬁ%orgv‘@%ﬂ 4 95{51 B-fluoro-phenyl)-

( pll @cdichetleyl-1H-pyrancl- -3-yl]-propenal in 7 ml of THF was added at 0°. After stirring

|
}ﬁ;zl lﬁétt%r"ﬁ gﬂ]lad] of %{ (uﬁcl)%glgd}}/ Ig\aﬁs{%ﬂgﬂ‘n Tére égd&ﬂ%rfd A€ bGheous phase was
2 cht-aratvividd wi Ethet dvetaye. fﬂhe ngm)D}IEdS)rghnm@phﬁ}ws.que washed with water

zol - 4-yl et hynyl ] - pyri di ne



The title conpound, MS: me = 338.1 (MtH+), was
prepared in accordance with the general nethod of

wex@pksse® (procedure 1) from PCT/EP2005/005559
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(Z2) - 2- Acet yl am no- 3-di net hyl ar ni nobut - 2-enoi c acid

ethyl ester and p-Anisidine. Exafple 11
2-Chloro-4-[2,5-dinmethyl-1-(4-trifluoronet hox% pherhyl)

- kil brinel alzist oxenymegneying Julfapsy filtered andrpappratede The crude product
agdgg@%ggﬂo%ﬂ }?Aﬁ% rlé‘,% %hQ%H'BEmpW?%n @ﬂl@ngél ‘?Hepﬂane/Ethyl acetate

nce vv| raI exa

érl@mlﬂe@n@pﬁodgﬁﬁwas obtalned as a white solid (0.27 g, 87 /o) MS: m/e = 326.0

( - Acet yl am no- 3- di et hyl am nobut - 2-enoic acid
yI ester and 4-(Trifluoromnethoxy)aniline. Exanple

12
2-Chl oro-4-[2, 5-di net hyl - | - 351 6jefdzuor omet hoxy phenyl)
-1 Himdazol -4-yl ethynyl ]- pyri |ne The title
c orfidored4- [ S fludremett§d 2 - (@-fluvdtbtphenyind-metbpatBdmidazol-4-ylethynyl]-
accardance with the general nmethod of exanple 2

(B?”ag'&ﬁure 1) from

( ZhisZoAgeiuyk avs peerdr i aveordid getnithogmeral Brasadire Satssaibed

iﬁ}ic)%gna%%%gr and 3-(Trifluoronethoxy)aniline. Exanple

2 St 06 a24cH1 8 Bpdiidintdylethyn (143t (i il arorpdeeti 2t mpheh§yimidazole-4-
| Himdazol -4-yl ethynyl]- pyridineThis conpound was
p%%ad@ﬁl%ecordi ng to the general procedure 2 as
des@ﬂdrbe@[h(aet duoabphenyl)-epthyl-1H-imidazol-4-ylethynyl]-pyridine (2.0 g,

f4-trf
Bk RRH FAPAE T N o G i
mM2MVHHFE 4-8 floid mnﬂﬂbmddxdle thelrhigtwastirred foat 16 20i66:t -70°C.

\Ag}lglegg;[gfggzx @é%g@%&%q;g éd}b%l avats ﬁf;de&l ndtshlgr‘m% on?;}mued at -70°C

mifet 3. Tlod red3@ion mixtes vaus dusidhed wiidy sWaN ablsid4 mle’domand extracted

room t enper r.e ogver ht.,.The reaction mxt
£ i ‘?’%gpﬂﬁf %H&ﬁcga@l 'E%ﬁg?%blg (i%l‘@albllc Sgtr%cés were ryhed\g@al sodium
Wistilifat8, Qilfﬂredrdﬂa a@pbﬁtedﬁﬁha&rade p%cN&@1meddmcﬂlashAdﬁomatography

b eryilica ek Berens e baGi b g ?Eps@s Qe fblgiheg as a yellow
| isglid (:mlmgzwo&glm 1(111653@0 0BBRAHIMS: me = 227.2

(MrHt) . Step 2
A oPond -Chlo (2): - }%E%)roéxethvf!l 4%%90 DBQ’X’ f r@&l)ll—ll ﬂ%ﬁc@zol 4~

|
ZMWLIbvrfd‘iné r| fl uoronet h7l - phenyl ) -1 Him dazol e

oy St of TG e (B b - Cfse Py At -y poro-

S Lﬂh@h‘ﬂ)—;ﬁl 2 6thell- 1 -iwal £ioleaddarbaldehrizrih 0 miteftdi-potetigidnd @hloride were

wadde s (8 /o iAo SoTE P ot AT T fixure was
N@Hﬁ@i 20Hdéinh Rttt B .Elthetreadoibn Sniwidr&waogianthed with sat.

xide. Water was added,and extracted t
RS ol A e G W S PO T e oy S combined
W hetc WitddtsBrdre &ne@%itﬁ@o&ﬂlfrfkuﬁ@tél filearedi hrﬁcﬂéxapafhded The crude

evapor at ed. e, cr r oduct S r
b s AEb b R Ry EFBREREH S L (LR acetate 1)
pm@l&su&@&m%@ﬂdw oB%aifed dsaMghy plllo@Wob@ (4 TmE;14495), B1S: m/e =
% 479.0 (M+). Step 3:
4--7I6 ddMrH! >d| methyl -1 - (4-trifluoronethyl - phenyD-| Hi ni
dazol e 4, 5-Di i odo- 2- net hyl -
I-(4 trifl uor onet hyl - phenyl )Exahi#id 78 dazole (1.0 g, 2.1
was di ssolved in 15 and Ied t 75C.
Bd?-ﬁhlptomahdlpfl -BRIRY % nfgaorefhs@% Pﬁﬁdrr)ldaz‘ﬂ"l'?’l
\Ni}g d and the mixture stirred for 60 nin at -75C.
onet hane (0.19 m, 3.0 mml) was added and stirring
was continued-30 mn. at -75 C and then Ih wthout dry
ice bath. The reaction m xture was quenched with sat.
NaHCO 3 sol ution and extracted with water and et hyl
acetate. The conbl ned orgam c extracts were dri ed W|th
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chromat ography on silica gel (heptane / ethyl acetate
100: 0 -> 60:40 gradient) and by recrystallization from
wo paoshiesseg hyl acetate and cycl ohexane. The desPCEEP2005/005559
conpound was obtained as a white solid (197 ng, 26%,
MB: mle = 367.0 (I\/IH—H) Step 4: -35-
2-Chloro-4-[2,5-d msthyl-l- (4-trjfluoraneth n
| Aol arodrias af400 pedOrAPrymoD)- 5o (3 CiHore- PEBIFER I?ﬂwnv 5% (4 tworo-
5 p%}gﬁﬁ)“ 9: Iﬂéﬂh{fl‘ @Iﬁﬂﬁasz'oleaﬁﬂtﬁﬁlﬁﬂﬁwe (B sk DE) 16 BAAL Mfmethanol were
andded & C(zl n?%%lﬁwoll ofsadivm boreby &ide pYd therHairyrs wapstirred for
- 11016 870 M e (AR A oAhixQiré FadGRinth otk #h SitsSIoHTed doRutdnlthnd
dry THF. This m xture was evacuated and backfil] ed

5 wieVapoaRtgdnl edosdus Wes sREacted WS WAl 2¢qtgn thferombined

S Q)Ir?énlt@&tra\?@ |VIH:% Wec?wﬂﬂ%cﬁﬁﬁ%lf@@oﬁﬁﬁbd@nd é‘va?grﬁlteﬂ hd crude

bis(triphen ﬁosplne)- paIIadlu Il
( Prodhist was purifighhy gas € W{)gt}ﬁp]@d@@@ igaggehgheptang /fthyl acetate 1:1).
e)deél&gl Jotﬂ;ﬁhmilwaé%&%eﬁoas 1 yWHite sQlid a0 EHQ'LI)O‘MENES m/e = 342.1
|ssolv dry THF. This m xture was al'so
evitiAbed and backfl I led with argon several times to
remove oxygen fromthe sol utg,9p,Rolditi on 2 was heat ed
to 400C and sol ution 1lwas added dr opvvi se. The reaction

m2x€hﬂ|090-\4va[é (Henetbaxy-8-tafoayoammthyletheaphit2/d-dimeshylohl-imidazol-4-
I Lon (IMin THF, 0.7 m, 0.7 nmol) was
gﬁe‘ﬂ%}r&ﬂ%&%e The reacti on was then stirred 2 hrs

atTh0@B1poTind wagirehaeedvarsorditgto thp génerd Hrodedweet Sedeserired

a two tines with ethyl acetate (15 m each).
Tﬁlekcl:lgarlr)%lg%ed or ganl c extracts ver e dried W|th
g ‘ 9 R 2 v‘ S )/ e A

pro . r|f| d by chromatographyon silica gel
(%%%%%@‘ﬂfgg{?ate 1:1) and recrystallized from

I |Bth5l'1é -Eydpkyiageo-&t excbathnoatel (008 galle? mifhgd) tixempdaC), 3-

UCtomV\@%l} %‘b%‘%tlﬁ%ﬁ? @nea(éx"w tlﬁ 55&%11 g é%%gﬁgmiéﬂl @—toluenesulfonate

[ 2053 gi el myphel) tvere(Birredtah 7$°Ohnttol|ué1|m@5mlbtf¢ro$dyrsp'ﬂm1yac)t1on
20 ?ﬁ gvaag ol po.}:%tcyd un% %Xﬁ;i(%%hél 'ﬂ% ryﬂﬁué INSA cgtssolved in triethyl

acmdrodea’uaxe (1.3 mltF8engehermall p- miuélmshlﬁfmeacaimioaohﬁirate (0.1g,0.52

E ?‘Ir)ﬁ%(f:’ ?é’ﬁﬁ%‘ﬂ‘g%%ﬁgﬁgﬂag@réo& Vgear gaside d?*f“gee ;)eaa%{gct) h%fuxtﬂre was stirred

4 8¢ vhns-udrdeehydrbgdrn ativoksplore Mk Idaﬂysuspe&nmm ﬁltExealmmldevaporated
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25 1:debirddgiroyhictvas 2btuir dalydsailightameln-soliy I 1 23 g,mtSl%)dMSe m/ e= 343 1

i mdazole (2.0 g, 24 muol) and
Z(MFD‘%%) 5-nmet hyl pyridine (5.41 g, 49 mol ) were
dissolved in 40 m dinethyl formam de. Cesium
c athonat @-CRBr& peridindd-ghol-)1-(dame e -aifhhor hrmethebphdnyh-2,5-
m Xt ure; W .Stl 5 d At 1000C overni ght. The reaction
] . 00" miwat er and extract ed
t hir- SEMet}m Wriﬂtoediﬂnythyhpb&rﬂl)@ §-Hnf ethrly! - B eil)idazbhee4-carboxylic acid

t d
SO O T RN —
Y?ﬁss@bb@hﬂﬂﬁm&&ol&em i s@ldtto@@e@ dogopr2a % a c: (O?@)emprture of

oy RPN IO RHRYTeA 41 & FTIRg i 15 mlgege Thereaction
- Whiktbe RS biyleRY6d o mén. Theed. DlmsL amﬂaamﬂdwer&/&idadiaadthe mixture
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35 ( RFRRETWIE tadhede Q0D BrllYET e/ domdbifh &t drghiy lekiid stadede dried with sodium
1-yl)-pyridine. Exanple 16

2-Chl oro-5-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-di net
hyl -1 Hi m dazol -1 -yl]-pyridine The title conpound, NS
me = 344.1 (M+H+), was prepared in accordance with
t he general met hod of exanple 2 (procedure 1) from
(Z) Acetyl am no- 3- d| met hyI am nobut - 2 enoi c aC| d

o = N " o ~ o o p— —
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2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dinmethyl-IHim
i dazol -1-yl]-6-nmethyl-4- trifluoronethyl-pyridine The
w0 2aosa18568tpound, MS: me = 391.1 (MrH+), was pPEPEPIAS/005559
in accordance with the general nethod of exanple 15
from 2- N@thylln1dazole and 2- Chl36ro- 6- nethyl
(trifluoranethyl) yridi ne.
2»Sfﬂiate 20 filtered- Hrsp ﬁ¥f4w§ﬁl eéfﬁll’ﬂfﬁ‘jfg)gng tine avﬁ%?wiluq HO B 81%);
?Mﬁ nl/e ¥Izﬂz4gxm2fwﬂ wWliQistd WvltBo Gmp FubiBer PUBIACAfiGh for the next step.
, was prepared in accordance with the
nethod of exanpl- 15, 12,
yomethyl-

= 4
& 1A € oD s 4

S)2n37—BﬁﬁétﬁvlolfHJnﬁk%%{&ﬂ’vﬁllﬁ‘@DerfaX anpl e C) and
[ or opyrazi ne. 2-Chloro

51 |A {OAufeqﬂ %%%ﬁélmypmnﬁe -4, |[]]5/'|(4-|H}?_ﬂp<?ﬁyd?gir6fﬂuogomeg{yhyhenyl)-

NY! - dickthy 1l 8 midigolt 4-41) &tk Y0 d g, MBmabR ir8 %ﬂ?dllhloromethane
(MfH+), was prepared in accor dance V\ntgh t he gener al

metas @ét’)m}edég aspidd0%2 spuppessien e 2§0I¥1? nedlmet y iminium chloride
2+ (M% b'rﬂ?ng%hﬂ h?n@@féhl‘(‘)rorggﬂhgﬁQ F’I'l‘l% @Xdcﬁ@ﬁ %ﬂkﬁné‘%ﬁstured at 0°C for 1

oro 1- | or o-2-fl uor o- phen

hmqep,gtlron qu.dﬂﬁ{eda@%h lQpn)q X@atﬁryqqlﬂ l]asrﬁeé thcfp%at-ﬂi, &aHCO 3
10 |t 'nS% L&lo‘ﬁocﬂ‘%@{‘g‘ dfhe'l%’ers’%&e Ee%%@ﬁe&aﬂd‘@é"ﬁ)lued’é@?fay@f l@f@@ézﬁfacted with 100

accordance wt ral nmet hod of exanple
( prb dishlpremethane. grhe organlc layers were washed with water, combined and dried

( %)%12 %&@Eﬂlﬂ@e chﬂ%rﬁ%@ @‘Jﬂ?)‘%%&d ared ﬁl@%&‘dé}ﬁbguct [(0.9¢,

ester and | or o- oani | i ne.
2- 1@ﬂ%3rMS4m(ez= 57915 (Mﬁﬁiﬂr) Iwae ESfterh"-thPé ﬁaﬁﬁ%rﬁwr PBH@FP}}O}Lfor the next
ll\/gt Pm dazol 4-yl ethynyl]- pyridine The title conmpound,
= 376.3 (MrH+), was prepared in accordance

w th the eneral met hod of exanple 13 rocedure
15 f 2 Eldézgmagﬂugpomethvl D(h%nv -2,5- dlmet yl-1H-

(‘Eﬁiléizgpag,[@ﬁ‘nm )Mﬁﬁ% bor oni ¢ aci d. Exarrpl e 22

- CHor o- CNDr o-4-fl uor o- phen -2, 5-di net hy
|Aq$<datz@1 oﬁi thlfﬁyln@lr‘}mor@yﬂfuilﬂé “Vir é &lr@r@e@@?%é&ﬁléuoromethﬂ-
N%hh H’{zlﬁ eZ‘S éﬁ&etﬂymlﬂ* Hﬁ}aazm@ynrﬁeaaeﬁ(o g ch:afngamps mL THF was

eneral netho pr ocedur e

f rlsaPRPeR) mz-mbﬂe@y@bﬁﬁsn@sgmoqu%ypmﬁeﬁ&ﬁupmdg((éi%g,)él 2 mmol) in 4
20 g%‘hg TeiMld x@ﬁ%f(rO.(ﬂqu S ChInR819-T4ie117BE B! def@ionEX ARk Svas stirred at

2-0°@-forl e reppriprimracitastedyy| times vaithystheangirte) 1atyied NaHCOs-
aZS%Ilut o&%) ]39 ?R}E’Eﬁﬁé’ R Y@ ngﬁqlﬁ ittt £1:GRFP QB withBodium sulfate,

was prepare n accordance wth
t rfdteg@}m]daavamtcddl‘ Tof crastapysidectiBasugified by chromatography on silica gel

W{Miﬂf@tgﬂéget&e 3p90 2s G108y & SstiREDMe dR¥iFdAhTBBuct as a white solid

25 2- (p415(g21mb ME-mpher= 4062 MyHedhynyl ) - 2, 5-di net hyl -1 H-im
i dazol -1-yl]-6- (trifluoromethyl) pyrldlne The title

corrpound Ms: nle = 377.1 (I\M#IEFI ¥@as prepared in
accordance with the general o%l of exanple 15 from

2- Zvélhlwbwﬁﬁld(éziad]@uamjél Fnethoxr-ph@ryl)-2,5- dlmethyl—lH -imidazol-4-

tr |.pyridi ne. Exarrpl e 25
Q&#ngnﬁf)ﬁ%[@%g di met hyl - | - (2- net hyI 4-trifl uoromet hox
y 'ﬁhaetrtid C)O{Ihﬁdulnd'l [NESzol/e 4 379]9éMwHy) } wapprepatied @Therotrdankewith the

30 nﬁST&PWt}‘\é@Z éﬁ : ?g L1e u%goc%%ﬂ%r%gmomﬁ@f’z gﬁﬂ%ﬁkmmo 3-

( DxoBuBaeity | Brinnge G) dndshyifaormd-betho2raerivied Esanple D).
et hyl ester

gener aI

Example 31



and 2-Methyl-4- (trifluoronmethoxy) aniline. Exanple 26
2-Chloro-4- [5- (4-fluoro-phenyl)- 1,4-dinethyl-

WO bbosyIgsE®| - 3-yl et hynyl ] -pyridine The title cPOPBPIVIF/005559
was prepared in accordance with the general nethod of
general procedure 4 and schene 47 Step 1:

I -(L- Ethox% vinyl) - 4- |I%ero beﬂzene A oluaﬂon o{ 10.0

g 24(_3}:]0@%140 r GopBierEadrilagromeghoxy- phenyl)-2,5-dimethyl-1H-imidazol-4-
g%ﬂ F &&Elbutyltln and 2.6 g
Tetr rrphen hosphlne)PaIIadluntln 130 . m of
c\raaﬁmefh >3/ ovdrhdgh+ lhderasprensige in accordance with the
%zﬁaemreﬁmdm%xaﬁl@% 28¢ géwerat pldetane swﬁ%nt Etht/rez-eﬂ,dpararmmo 3-

ter aid and concentrated I n vaccuo. The crude d
5 b rqar@hutgnpate TExzponpjy Chazd éTMetéprxrweﬂaommqth@Wﬁe%pe éE@glple E)
Step 2:
[1,1J-Trichl oro-4-ethoxy-4-(4-fl uoro-phenyl) -but - 3-en-
2-one A solutlon of 7.49 g Example 32

U SR gt i+

chﬂ@hﬁ@é]PW@éﬂSuspenS|on was diluted withl5 m of dry
_Sihk I,

10 2312?% tﬁ nﬂ{hu?xd r[ 9 Sﬁlb% 9r( +b1?%b%%g€é}e§%g§8 gﬁg&gtedance with the
c (genemt lmath@d af nxample G@ ( geﬁuetat preeddwe ) fransEﬂhrybh@b'Idonylmmo -3-
coI t e

APt ity O Sy Bho EERLANE AP B yAE P ).
reddrsh brown oil which was repurlfled by
chr omat ogr aphy on S|I|cagel_églﬂg 19:1 m xture of
Hept ane and Et hyl acetate as af'ttant-. The obt ai ned

15 br?e[M’-t(ZrBChlo@d@yﬁﬁug} yM]sy@i)FiEﬁ:—tdhmeﬂtﬂbdiHi-mnﬂMIﬂwﬁ 5-fluoro-pyridine
R PR AV Y a0 VB 1as BieRansd 0 pessRnc wih the

a(gederal tythodsif @xarpls 0b lﬁtolerZt—MéthﬂlﬁniHEz@e and 3,5-difluoropyridine.
[1,1,1-Trichloro-4-ethox7-4-(4-fluoro-phenyl)-but-3-en
-2-one in 50 mM of Ethanol was added to dropwi se to a
solution of 2.1 m of NethytmmﬂﬂﬂzBme and 4.7 m of 9N

20 @@tﬂi—i@@é«? BBA I Y D & R e P3G S T ppro-phienyD-

hoined to cool and concentrated i n vaccuo. The

rTﬁ‘i'Hts’Ft&awf? bhlee s nediidarsabetlr o %ﬂ% i igver+

S Gldthy B0 - BieHiNEL (BOS g,/éfzfs%ndt)xeraanptéer) hél(“O 041 g, 0.46 mmol)
sul f ate and concent at|on t he rude §§ .
wed mmsrtugucaago % r9a;§tryo VRE 1 Sttrér%% 190°C for 60

25 2:hks. nFHéter[&ioﬁfmtﬁﬁﬁE dRecMH e@d@&ra@t@@w& EnRs w@t'h acetate and
The solvents were evaporated nd .the d slred con&ound

wekEateht BF AN IEdAMETS W BAs s witipbrige, gomBngd over sodium
S ‘%Iulfgﬂef Tl?éjso%n§wgﬂaﬁ8paté@nd%@ crud@pbdhict %M‘bdﬂﬁ"&i by

5- C@Aomrt@sraahps Remifics sd (ndyptapeistihgretatef By a2 39:ezndgeg ystallized
8 fr?.%zrh ggsﬁﬁggyteﬂq@yto SbHifEd TR dasivel Jrodiidtial b §Hits b1 (800 mg, 8%), MS:

30 5-iple-H Lie? QMpRENYI ) - | - et hyl - | H pyr azol e- 3- carboxylic
acid ethyl ester in 100 ml of Acetonitrile were added
1.71 g of lodine and 3.70 g of Cerium ammoni um
nitrate. The nixture was stil¥sl¢d? 3 h at 500C. The

red gol %r(lf'tzl D(tl"ﬁf‘or“ﬁ&fﬂio%ﬁfﬂ%?; g? Jhe Q%ddl §1y1 1H 1rmdazol 4-

concen rat i'n vaccuo s ta en ‘up 1
200ethynydf-pHtidipe acet ate. The organi ¢ phase was
successi vel ywashed with 5% Sodi um bi sul fite sol ution
and brine. After drying over Magnesium sul fate and
concentration, a beige solid 4.06 g (9699 was obtai ned
which is sufficiently pure and was directly used in
the next step. M5 me = 375.3 QWl]+). Step 5:

5- (4- Fl uor o- phenyl ) -1, 4-di met hyl - | H pyrazol e- 3- car boxy
lic acid ethyl ester To a -78C solution of 4.06 g of
5 (4 Fluoro phenyl) 4 i odo- I-nethyl-lktpyrazole 3-

e o o



organi c extracts were dried with magnesi um sul f at e,
filtered and evaporated. The crude product (3.15 g)

wor®spwses i ed by chromat ography on silica gel PCI/EP2005/005559
(Hept ane/ Et hyl acetate 2:1). The desired product was
obtained as a yellow oil (1.00 938 -359%), which

solidified on standing. Ms: me = 263.1 ([MH ]+). Step.
6-The title compound, MS: m/e’= 410.0 (M+H+), was prepared in accordance with the

St ferbl HOhodRRERh e b (ﬁro@écﬁﬁ% @}Iﬁhbhﬂ'{‘m}’l Aé&hen;’m&@@@émammo-

IlcaC|drrethoxrrehy-ame at 00C coq] ed
baperasicdmacd etbyla%teg apd 4nilenpr rithiprppgibexyanlineidxample G).
et hyl ester in 10 nL of dry Methylene chloride were
added dropwise 2.8 m of a 2M sol ution of
5 Tri met hyl al umi ni um in Hept ad&anphe36&ol uti on was

Sl EAdo 1107 Bl ﬁﬂ&@@&&gﬁ,@ AL 30 nfe RS 1208 RG 7 01-4-

hen ution o

5 Y(dhﬁivdubpmthe nyl ) -1,

dl ett1 O%éflﬁﬁse%ée C%?(?) %)Iglé—lﬂwé %gr g&%ﬁ'm gg‘c%?cﬁanc@wﬁh the

O(g@nerﬂmeémldwf lemnpl/a§ (ptdcedved 1} from'a(rZrhzmcttyjlanmmrﬁ dlmethylamlno-
t rature.an td f h t
o SRR O R0 ord - G SRRyl (et r0.
dropwi se. The pH of the aqueous phase was adjusted to
7-8 with I'N Sodi um hydr oxi de ) n. The m xture was
wor ked up with Methyl ene chlor and wat er! The
c diteifolbalviag gmmpleemﬁmtt& prepazedias aedondiitghtorgagerelspropedure 1 or
sul f at fi ed and evaporated. The crude product
mé%n%ﬁf?¥m % chr omat ogr aphy on silica ge
15 ( Iﬂeﬁhlaum@JzLEprw&mhﬂat—eél—ﬁieﬂiyl—3Tﬂﬂ§ludﬁﬁheth;zll—yﬂrm¢1)enHmsiazol—4—
ﬁ <ﬁ colorless oil (0.52 g, 68%, M5 .-nfe =
{HSstep 7
2 %Qhﬁlﬁd)@} CZ @; Pytirhathyl- 43¢ ethyl {45er o fd uethgl- ptieany + JH imdadol-4-
rj%égg-lk+ irazol -3- yli-ethanone To 10 mM of dry THF
cdoit 540P Svwere added 1.35 ml of a 2M sol ution of
SQdChde)& (2t 3-tiimedthylt 13-y ephydsi-whifl uoromiédhyl- il &l H-imidazol-4-
i 0 ?g 32 g 2-Chlor-4-nmethyl pyridine in 1m of
2°dﬁ’t MBS YB%ed dropwi se mai ntai ning the tenperature
atz CRRPE 4 ar (33Mhetiory-5ThidotorBethyit plosnyl) £2,9-dafettyylof H-imidazol-4-
54 Flﬁoro- henyl ) -1, 4-di met hyl -1 H pyrazol e- 3- car boxy
-Ingl 1ﬂ‘&xynethyl amide in 5mM of dry THF was
a@@ﬁlo@ﬁ@ﬂ’ﬂ-@en@&ﬁwﬁcy@ fluetamghylsienyBi N3-dimethgl- tHdmidazol-4-
te eragg elom1 65 0C. The solution was stirred for
PEidiagid then all owed to warm up to 00C and

25 StZ-ChE)@Io-féloﬂ'l @)Q') Eﬂcﬁloﬁlg (}iih hl)-D Sngietettiyii 18] -inkitanol 04 ﬁllth?hyl pyridine;

o GhRuh e s e SR o PR B yiethynyl)-

1a§ﬂerred overnight. The m xture was concentrated in

X?zéé oo it~ oras gt PV e et O Easaral ey ey

idi:n and brine, dried over magne3| um sul f at e,

59
f||te ed and evaporated. Th od t (Q.6 ‘
0y ro )1 (el Rar ISR Wyﬁwﬁ eﬁﬁyllﬁﬁngﬁzazg%é-ﬂethvnyl%
e}r&mﬁpgﬁpe/Ethyl acetate 4:1). The desired product
26422 &%&?}gﬁ?@? u(%pglrr%%loigfléhenylg) 2,5 1meth§g /ldf{-1m1dazg? 4—y1ethyny1]
3-Shlial0- 2- (2- chl or o- pyri di n- 4-yl
)-3-r5-(4-fluoro-phenyl)-1,4-dinethyl-I| Hpyrazol - 3-yl|
-propenal To 15 m of dry N@thylene chloride cooled to
3500C was added 0.34 m  Odynthesis of Intermediates
Chl or onret hyl ene- d|nethylln1d|un1chlor|de Then a
solution of 0.35 g 2-(2-Chloropyridin-
4-yl)-1-[5-(4-fiuoro-phenyl)-I,4-dinethyl-IH pyrazol -3
-yl]-ethanone in 6 mM of dry Methylene chloride was
added at 00C over a period of 5 mn. The yell ow
suspensi on was stirred for 2.5 h at 00C, and the
dlluted mnth 20 n1 of Met hyl ene chlorlde The organlc

o T Y | o o, o



water. Then a solution of 0.40 g
3-Chl oro-2-(2-chloro-pyridin-4-yl)-3-[5-(4-fluoro-phen

W@ Rg05/118548 di net hyl -1 H pyrazol -3-yl] -propenal PCI/EP2005/005559

10

15

20

of THF was added at 0. After stirring for 1 h at 5C
10 m of 5% Bi carbonate sol utioff were added and the
aqueous phase was extracted_twice with Ethyl acetate.
The corrbl ned organi ¢ phases Eygpeledhshed with wat er and
bri ne, dg? %ﬁyﬂlamgﬂuﬂm}&}éﬁﬁb%&f%éﬂo@d &ld aﬂh(;ﬂ ester

evapor at e e crude prodyct [ 1

phlrtlhf3| esaimple of hlnqnmmné@ﬁ)l{ énd %{Q pyechp %éqethyl oﬁvevert eless, 3 is
cPetrsqg dA Eltamﬂ f’s%h%kﬂ"leé‘ 1ri|-’Ehe a;rtr\ﬁoﬂﬁ %e 5@1@ t® R%@Ufet otﬂ&scompounds

tai ne te solid , n?l
Séhﬁ()ﬁn(lw WhEmm'Bl‘ andR" are other than methyl usmg the method of the following
2- Ca{hl(f 4-[5-difluoromethyl-1-(4-fluoro-phenyl)-2-net
hy)f "Y' i dazol - 4- ylethyn - p ri d| ne Th| S cq ound
waisp fir £phie muaﬂnns'ne NG P e cYad2 VAL,

ﬁsg e@ﬁgl%cmg gﬁi (pg e%ﬁ'd Phosphoroxychlonde (19.6 ml, 213.5 mmol)

| h |
wetermbcee khd nodedm E€C4N ,Nalamthﬁhgﬁ@@mdz(ﬁ% &1321%” o) was
| h | .

AN BIAP s  Sh dg  hehd bv v
Thifrradhat 4680 Ferd hrs and 00Q. cogledm e rcem}gﬁr@i,gye ;Dﬁlé@romethane (35 ml)
2M T 4, .

2LV s8R gy PR ASER o, tREp s o
mw;lthgmﬁnmmkr) hwthemdd almti therndixitre wiap pEfTasbest Wﬁwﬁué}a

Cf or
cﬁpogglfn%{}ﬁg%e orgat ?e %}ﬁlaag{r? ﬁgx%gﬂea T th S m AW R E, hl@iéd oV

tracted with water ag
m)ghemmsalfae, ﬁ[’reeed:andbavnmtat@dg'ﬁhﬁ gudg prosleswesgusified by column
ed with odlu 1.8V o%hé% btained
Tﬁ ro&y%%ag?? i e%hﬁl’a%él‘tééta} %{ue@]e%lg reghc?o Foar aanJ oy ained as a
OMight Brota sgkd (1. hegtSaMe MSemhy# dé%tz aMerHtR) . The
desired conpound was obtained as a yellow solid (220

Etl_o) but% LR&ic acid ethyl ester

(4-TTuor o-phenyl

hﬁLHHB&méﬂlﬂaﬂme-éﬂl ) eflidynglHd- meﬁiwlﬂ@i AEazolFd- oales&sﬂet #5gmmol)

5 V(aé %{gﬁcﬂgeragm ey]i;ang)‘f'ﬁg(})inl) larelgl f%odmfn) hyéinéie (? Il(l)J% r404 mmol) v)vas added at

Teemrtym Shdtuirei Tﬂ&zdmlr]eé\olummwh&jt@ﬂylgmi fon llerﬁhe@folven was evaporated

ene .chl er
S e P e AR R et
stjurifestic for dggmexestper at ure for 3d. The reaction
m xture was quenched with sat. NaHCO - sol ution and
extracted with water and HEtE)YJngélgBChl oride. The
conmbi ned organi c extracts were led with sodi um
sulfate, filtered and evaporated. The crude product

sswas purified by flashledn-diatioghabhll-iridatale ca gel

(heptane / ethyl acetate 1:1). The desired conpound

Walil tﬁg%%aénqﬁld %ﬁﬁ%ﬂﬂp%ﬂé;l»}ﬁkl 1@“"{5 g&lﬂ.‘l}q R4¢ ndBBhyl AHWX is¥Bloro.

[ @Jé\%rtﬁhllesn’ors mydemiood4hatithe peregr Jkiled(in the aremeulshaaple to prepare
1()(gﬁﬁrgé/ cia ﬁ'ﬂg A8} Ia4XI¥d LinetTR! RRNQ H0,:8 0BR): WidnORet®l, and X is

5 §tBeiGhao th‘iom; mmjgmhamwmdhw@/foy igthefollgwisg 6xATBRIFT ) -

30 Eg;ﬂ] ﬁ@flﬁf?ﬁaﬁl %gef @I 0§d5 e%a rc{f?%% éﬁ%}%&d@g z&gmzagﬁl m%ge)toﬁﬁﬂ@ and N-

S Oﬂ)ld@mcbfhﬁ@fdédml dg, 62antntohewasi adtled.& M&c@pn DRiEELTe Ulas gtizred at
0C. Th reatlon mxt d 4
gqﬂ 1@3106153, ﬁ §P%§@§Q‘g‘g§?§2ﬁl SﬁN&gS@f‘ solution. Water
ex%ﬁﬁeﬁfd@@ aMdl Eﬁré/c\z&tdaﬁvoaﬁﬂes%ﬂylO(Hnbd:thyles.ceﬁtee'fh@ ntgienisdeyers were

19 |r %{?sgl:eé ﬁ@féﬁ%ﬁ, 3&%& y{etg ﬁlﬁles\%fge éma %55)1 é‘f‘ttlé!i{m"_@ge crude product was

purified by flash chromat ography on silica gel
(heptane / ethyl acetate 1:1). The desired conpound
was obtained as a white solid (40 ng, 40%, M5 me =
342. 1 (MrH+) .



Exanpl e 29
2-CUoro-4-[1-(4-rnethoxy-3-trifluoronethyl-phenyl)-2,5

WO ciosetdsys - | H-i rni dazol -4- ylethynyl] -pyridi neCIVTRP®05/005559

10

15

conmpound was prepared according to the genera

procedure 5 descri bed her ei nabot®: Step 1:

| - (4-Methoxy-3-trifluor

gpunfieshigy ohromstogransy ﬁwsﬁt%ggrﬁitthlz’atl*e‘leﬁlan%/ g P:L)- The d“j“d

a?lfoqm et Hy ob%zﬁhé‘d asl%ttt@ht by EHiEX$i10 B] £49% B N0 aliet=azmsat @1+H ™).
10 (Exampl e O, 3-

trlfluoronethyl 4 nethoxyankglne g, 10.5 mmol)

and pyridi ni um p-tol uenesul O 13 g, 0.52 nmol)

were stirred at 75GhiTp-HoUHSHEninbS3-8kobiftaioate hrs. The

reaction mxture was’ evaporated under vacuum at 400C.

The residue was dissolved in triethyl orthoacetate b th
( The Gtlekompeundisey praprres frog) eBHESHPPesiATE mhgqcordance with the

n?&?ﬁﬁg{ I%E r%g %Rgblngoé gtﬁ@@i@skﬁ&%@lﬁbﬂzﬁﬂi URE Pduirnal of Organic

wer e . The reaction mxture was
s(ﬂmnmﬁnﬁ&bhnnﬁﬁkbﬁwdéi1Eyﬂﬁﬁg@525¥W%%phere The dark
suspension was filtered and evaporated to dryness. The
crude product was recrystallized at 00C from TBMVE and
n- hept ane. The desired proddeempslobt ai ned as a |ight

brown Sol i d (128 0, 36%iquMf5-s Mthardind (MeH?).
ep

Ioro |d| I BR%he

& s i B b Breand o pisrdiftaSFRbl ey lﬁa‘if(’”a“é@"”
- emammfétex@oemmxwasom 3] Benmra@détlﬁ«;mq@h AY¢d. Chem. 1999, 42,
é g g nmet hyl - | H i m dazol e-4-carboxylic acid ethyl

¢ P%o 8 g, 2.3 mml) and 2-chl oro- 4- et hyl pyri di ne
(0.36 g, 2.8 nmol) were di ssbtamapde En 10 nlL t ol uene.
Thi s solution was dr ed ture of
pot assi um bis (t r| &ﬁ@t 30’?&1110%% &]?)%Hhé( 5. 84
MHe)titietoddpolihd ol bl@pl@pafEﬁ@n aeaodaunomw:thptatﬂrleW@@OO‘lOOM‘l‘l
sirred for 90 min. at QC. 0.4 nL acetic acid were

added and the m xture extracﬁgd %h wat er, saturated
NaHCg 3- Sol ution and bri ne. e %queous Iayer wer e

sowashed with toIuene%Bm&ﬁbxwu}uﬁmhuonmﬂbmmedhn¢ganuc

extracts were dried wth sodi uns fat n
TBelrenpad cut p B ARt T L P AD s SO BF 52
g, 81%, [Ms: mle = 424.5 (MH+)] was used wit hout any
further purification for theEnampkgiep Step 3:

2 Chl oro- 2- ( 2- chloro- r|d n- ﬁ % % gi&mm£ﬂum
21

nmet hoxy- 3- trlfluo
ﬁléimt@éo%aub&cwb@l@@hre@m ke qir pen afithAvasait BPi 30 A7
52-(2-Chl oro- pyrldln 4-yl)- | - [I
(4 nmet hoxy- 3 tpruoronethyIE
2,5-dinmethyl -1 Himdazol -4-yl etha ne .89, 1.9
nnnl) in 8 nmL dichl g Fhéﬁ@hﬁﬁ @gﬁFg a col d
uﬁél nartaﬁfbe 9tép@féarmtab¢6reneﬁ Mﬁﬁtﬂmyéntrﬁt’rﬂlﬂmzt
h oride ( 4.7 mmol) in 4 nL di chl oronet hane.
The reactlon ntxture was stirred at 00C for 1 hr. The
reactlon was dlluted MAt 10 . mater and basified
A Qt 18 D £ % pH 8. The layers
wer e separated and the aqueous | ayer was extracted
with 100 nlL dichl oronet hane. Ekamplygani c | ayers were
washed with water, conbi ned and dri ed over nmagnhesi um
sul fate. The sol vent was_ .evapora and the
o1 Bellets o 15 o1Gring 6OUPoSED SRBOLFIaE 3 PRIERG
used wi thout any further purification for the next
step. Step 4: mg/Tablet
2-Chloro-4-[1-(4-nmethoxy-3-trifluoronethyl-phenyl)-2,5
-di met hyl -1 Hi rni dazol - 4-ylefhynyli -pyridine A
sol ution of
3-Chl oro-2-(2-chloro-pyridin-4-yl)-3-[I-(4-nmethoxy-3-t
rifluoromethyl phenyl) -
2 5 dlnethyl-lktlntdazol 4 yI] propenal (0 999, 1.9

——y gp— NN N\

S)ﬁlaq manner



Sol ution, water and brine. The conbi ned organic
extracts were dried with sodiumsulfate, filtered and

weyaporsssed. The crude product was purified byPCT/EP2005/005559
chromat ography on silica gel (n-heptane/ethyl acetate
90: 10 -> 0:100) to obtained thetkbesired product as a
white solid (0.15 g, 19%, Ms: me = 406.2 (M-Ht).
Ekctivsliegradient 100
2 l.- (3, 5-di fl uoro-4-nethoxy-phenyl)-2,5-di og
t%(igpéﬁq%-@;l%i%sgzol “4- ylethynyl] -pyridine The title
cYhewnth §tMBh nfe = 373.9 (MeH+)], was prepared in 22
a . i the general nethod of exanple 29 8
(g(gl elggﬁg;lg?%%&e ure 5) from Et hyl 2-Hydroxyi m no-3~

5 oNebatbampaetbylsEsdnpl e C) and 10
3y p-Di - 4-met hoxyani |l ine (Exanple D). Exanple 2
3@3%18;%#3{6%&%6[ 1- (4-met hoxy-3-trifl uoronet hoxy- phenélﬁé
- Paldediveightthyl - | Hi mi dazol -4- ylethynyl] -pyridine
title conpound [MS: me = 421.9 (MtH+)], was prepared
i n accordance with the general nethod of exanple 29

(general procedure 5) from Exagpledltydr oxyi mi no- 3-
oxobut anoat e (Exanple C) and

10 g( g/br‘r:J P g')é%l}zt%'otf thd #OHM%%BH%H%BE Lt ol EXAITRa& oFdentional manner:

2-Chloro-4-[1-(3-methoxy-4-trifluoronethoxy-phenyl)-2,
5-di net hyl -1 Hi mi dazol -4- ylethynyl] -pyridine %@’—%ﬂ
ti,tl.e conpound [MS: me = 421.9 (M:H+)], was prepar eg
iécé}éeclggr@ﬁheglg with the general nethod of exanple 29

( feweeml. lpctossedur e 5) from Et hyl 2- Hydr oxyi m no- 3- 100
oxebut anoat e ;( Exanpl e C) and 64
3%1? %0{1)}§%¥Cthri fiuoromet hoxyani |l me (Exanple F).

15 ERalyplmglisrolidone 12

3.1 4-(;2-Chl gr o- i di n-4-yl ethynyl) -2, 5-di net hyl -1 H ixm
i c&flgqu%e?}ygs_t#?ﬁﬂor o-pyridine The title conpound, MS:

mMMagneddh Peafdt H+) , was prepared in accordance with

t ner met hod of exanple 15 from 400
2%6%% VF]ig dazol e and 3, 5-difiuoropyridine. Exanple 34
4-{3-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dinethyl-im
i dazol -1 -yl]-5-fluoro-phenyl}- norpholine A m xture of

2- Chl or o- 4-
11
20 [1 (3, 5-di 1 uor o- phenyl ) - 2, ZABERAL | 14 i i dazol - 4-

yl ethynyl] -pyridine (0.08 g, 0.23 mml) (Exanple 4),
nor pholGapsule©oliha fajloningiémpasitiorsard Ppestigsdi um
carbonate (0.13 g, 0.92 mmol) in 1nLDVSO was stirred
at 1000C for 60 hrs. The reaction m xture was teskule
and extracted two tinmes with ethyl acetate and water.
Thectoe apediedtayer s were washed with brine, conbined
a\r},glir d{aljged over sodium sul fate. The sol vent was 60
evdpo EPLRS the crude product was purified by
25 chvinedrogaliphyellotssi | i ca gel (n-heptane/ ethyl acetat?
901;%0 -> 30:70) and recrystallized from
di 1%%propyl ether to obtained the desired product as a
WilibgneSiain ste{r8te0 Ny, 8%, M5: mfe = 411.2 (MH).

Ex I 5 .

2- SB&@MT@% 4-fluoro-2-trifluoromet hoxy-phenyl) - 21’5"(2
>5-di net hyl -1 H i m dazol -4- ylethynyl] -pyridineThe
title conpound, Ms: me = 410.0 (MtH+), was prepared

30 I( Br gg gg’t}?eggc%?e %%e%ignq %a%%g G %&kabﬁ?{)J}B&e sze,ecﬁ@&%tglh%.e lactose and the
( %ic@o&?ﬁ&lﬁhamﬂnh)séaﬁihmtdgyharﬁs}yabixtd withemgiagother,gieved and
(eté%)é/%ﬁ%t s _a% d %Esé&%régéagité Llf QL QML DA% BRI R filled into hard
2- £ tRfe@apsulds of Buifabletsiveo- 4- t ri f 1 uor omet hoxy- phenyl ) - 2,
5-di nethyl -1 Him dazol -4- ylethynyl] -pyridine The
title conpound, Ms: me = 410.1 (MtH+), was prepared
in accordance with the



general nethod of exanple 2 (procedure 1) from
(2)-2- Acetyl am no- 3- di net hyl am nobut- 2-enoic acid

werdvphisseg er and 2- Fl uoro-4-trifl uor onet hoxyanP€¢T/BR2005/005559
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20

;5[ VB mle = 215.5 (MrH+)] wa® us

(Exanmpl e H). Exanpe 37 The foll ow ng exanpl es can al so
be prepared as according to genétal procedure 1 or
general procedure 5: )
2-Ch|oro-4-[2,5-dinethyl-l-(4ﬂﬁﬁﬁhyl-3-trifluoronethyl
- phenyl ) -1 Hi m dazol -4- yl ef hynyl] -pyridine;
2- Chl or %é—dr{ﬁfmlﬁi@éﬂ{ﬁé Qéﬂ-eln(@grmﬂglyl -4-trifluoromethyl-p
henyl ) -1 H1m dazol -4- "yl ethynyl] -pyridine;
2-Chl oro-4-[2, 5-dimethyl -1-(3-nethyl -5-trifluoronethyl
- phenyl ) -1 Hi m dazol -4- ylethynyl] -p¥idine;
2-Ch|oro-4-[|-(3Rﬁgfh y-5-trifl uoroget hyl - phenyl )-2,5
-dirrefhyl-ll—l—imdazmég pyri di ne;
2- Chl or 0- 4- [ | - ( 3- metlfioxy : hyl-gﬁ)enyl)-Z,S
-di met hyl -1 H i m dazol =4 Zpyridi ne;
2-Chloro-4-[1-(3,5-di chloro-phenyl)-2,5-dinmethyl-1Him
i dazol -4-yl et hynyl ] -pyridine;
2-Chl oro-4-[1-(3-chl oro-5-net hyl - phenyl) -2, 5- di net hyl -
| Bhlpgdazol - 4-yl ef hynyl ] - pyridine; 2-Chloro-4-
[I-(3-Tluoro-5-nethyl-phenyl) -2,5-dinethyl -
| H i mdazol -4-ylethynyl] - pyridine;
20ThPHA ST &1 N-a(né-tisﬁP@Pbl-S@net hoxy- phenyl ) - 2, 5- di net hyl
- IR i kg hb§t¥ﬁﬁ;hynyl]- pyri di ne; and
2-Chloro-4-[1|-( -ffuoro-5-nethoxy-pheny|)-2,5-dinethyl
- iﬁﬂ@&@bﬂkﬂiylethynyl]- pyridi ne. Synthesis of
| peer nedi hfth are optionally substituted by:
(% - 2%Z%ﬁ§%fﬁ@é%i ni et h‘i’/l i ho- but: 2- enoi ¢ _aci d hal
et hyl  eSmertprpr hies SEhEAIHSPE. Bect e B HRoHRED SOnFBing qf halogen
R4 are MNeMS! &BkIRSISlowet hilsalifiiRfwet Bidalkoxy, cyano,
t hat th%i%gfgg%mgt?1Iegﬁlgekhe§grt mouldugé able to Rt
pr epar e Nt Réer bbnpounds of formula X, wherein R2 and
R4 are QPQBQﬂRE?gﬁHPB?yl using the nmethod of the

i a Ste

follow ng exanplé: Step 1: 4- :
| - Di net Hypsarﬁllrdrgusé{qph(ozyﬂsywbé@ﬁéqd by (CHa)o,1OR, or by
- 2- et hyj;s : AGasMICHLYGORe of BP. 0 g,
85. 4 mol é%@’%ﬁ?é’ﬁﬁ%f%%s%!ﬁl orde (18 6 ¥ 135
mol ) wesledivkpdhioaraipbelbivear b 5C.
N ,ND .age j . 18 k3¢ Iy coel8gLyl;
dr op- wi @%ﬁé@ﬁ’ 5%593;;%%%1%@[1&% 5-10 (e&o%ﬁmﬂg! ).
THeis hgdotgendowenaligl er @Hz)s.t-rzycﬂ@&%t 45C for 2 hrs and
t €00l ' 1h 38ycloalkyl or
e e R e e R B o loally
i dEHMMQR;. The pH was adjusted to pH 8 with amoni um
h¥9{94%§¢ and the m xture was extracted twice with 50
m"™ di"chl‘dr onet hane. The organi c extracts were washed
WiRY  30CHE,@H:eer, C(D i CHpRe wheesifh Bs isdirznger4pd; Ci-Cs-alkyl or Cs-
fiétprgg d evaporated. The crude product was ~
purfiie aJ%{/l’colunn chromat ography on silica gel (ethyl
acmWaﬂe$t@phnnheﬂdhsﬂy@mqﬁéﬁpsﬂhdhﬁﬁ®iobtained as a
light brown solid (7.40 g, 51%, Ms: me = 169.2
( MtHt) t : .
(2) - 2-2Ac§‘tc)?)&£§r%fi§)-fg?r?eutl?ﬁlﬁ am no- but -2-enoic acid
et hyl ester R
4-11-D met hyl am no- etgt- (Z) -yl i dene] - 2- net/hyl - 4H oxazo
-5-one (7.4 g, 44.0 Mo s di ssol ved 1n_ethanol (50
m ) and sodiun1hydridedégll . S added at
roomtenperature. The, ef | uxed for
I h. The sol vent was é@apora ed @%d the crude product

ed wi thout any further




purification for the next step. Exanple B
5-10do-2,4-dinethyl -1 Himdazole In this exanpl e of

wo b@sasspound XI X, R2 is nethyl, R4 is nethyl, PEGrEP205/605559
chl oro. Nevertheless it is understood that the person
skilled in the art would be abt®to prepare ot her

conpounds of .fornmyla Xl X_ wherein R2 and R4 are other
tthehef‘hﬁE,R%néq&ar%aS&eﬁa%d mchdsoy e, 2s(Q Pﬁ@m%aﬁ%u ically

gn the foll owi ng exanpl e:
g%f?%gbr}gﬁﬁ%tlﬁ%{eagzol e (5.0g, 52 nmmol) was suspended in
100 mM Acetonitrjle and l\{{’odosucci nimde (14.Qg, 62.4
mol )3-ma%cca@ﬂ@mdqﬁf@rm@aé ion mxture was stirred at
reflux for 16 hours, then evaporated and gecol orized
with sat NaHSO sol ution. Water was added/and extracted
two tines with 100 \elt\lb’w acet ate. organi c
| ayers were washed withjBrN —dr wi t iNsodi um
sul fate and evapor at ed. crude progdu
waspuri fiedby chr OMmaRY gr aphy onI ? lica gel
(di chl or onet hane/ met hanol ®R'1) (Ibrhe desired pr oduct

. _ ! ¢ _
5 mel?e?rfgg rI]g,d lfﬁlﬁsqdqalfl_ a!r%ﬁ%ﬁlgc\{\% %'gllré,f as( v%'elf'gs t% 'phgﬁm/gdeu’l\l/csaﬂy

2-a g{ag%)g%m@gfe% -oxobut anoate The title conpound was
prepare rom et F]yl acet oacetate in accordance wth

the literature reference of Robi nson, ni sl awski

St
&MUl hél | Aremprped 3esarding taFnTONG A CRIERGHPsYPSFE ™\ ol umre

66,1 Nlﬂﬁf 2, 4148-4152 (2001). Exanple D 3,5-Difluor
o?{gr- net o(%?éhi.l ine The title conpound was prepared
f ROm & Bethiy¥ ¢nicgrepenol in accordance with the

A i€ | GnBeirpyeidasslyl which
o Rt P it s
4- Net e xybsgituted by ooe omeonoshiene flnere, fprer aliqh oWes A8 Y20
b ' ' t WO
o0 TR JAIER 1, QSRR B o
3-Rikt hoREF4-GHIR MheramR{ dwgleageni @8 orfe-¢4-Kes conmpound

a0 08 PHERRLEA N AEEOIIANGA M LRGP ont VIO 9613492

uor o- uor onret hoxyani line The title
conpound can be prepared in accordang i.th tent EP
15 318704, AReappiuadigf forpulelagn acqordanc i lm%ﬁrqw Re's

ggl%%s%festdé‘%eg %%Q&g@@ﬂet% Pl @RANE iR ACKOEERABES i selected from

€ reparati‘'on of the pharnaceuti cal
c aiprors luarnsChExadiomer plkylabl et s of the fol | owi ng
conposition are produced in a conventional manner:

g/ Tab] at Acti NS d FeediientinL0Q Baveergdldiacs ahrhISselected from the
White corn arch 35 Pol yvi nyl pyrrolidone 8 Na

csgrbux yomsistipg 9f:ar ch 10 Magnesi um stearate 2 Tabl et

20 m%—?ﬁb—%%?or@%h@éﬂ}}lethynyl) -2,5-dimethyl-1H-imidazol-1-yl]-5-methyl-pyridine;
2-Chloro-5-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-1H-imidazol- 1-yl]-
pyridine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl- 1H-imidazol-1-yl]-6-methyl-4-
trifluoromethyl-pyridine;

25  2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-1H-imidazol-1 -yl]-pyrazine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl-1H-imidazol- 1-y1]-6-methyl-pyridine;
2-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl- 1H-imidazol-1-yl}-6-
(trifluoromethyl)-pyridine; and
3-[4-(2-Chloro-pyridin-4-ylethynyl)-2,5-dimethyl- 1H-imidazol-1-yl]-5-fluoro-pyridine.



Tablets of the foll ow ng conposition are produced in a

conventional manner: ng/ Tabl et Active ingredient 200
w@onwdarssas | act ose 100 White corn starch 64 PCT/EP2005/005559

Pol yvi nyl pyrrol i done 12 Na car boxymnet hyl starch 20

Magnesi um stearate 4 Tabl et vve'réﬁt 400 Example 111

Capsules of the foll ow ng.conpositio e produced;;.

my/ CapstiFempRndel fJPH@\\ﬁéé? aﬁw@r@aeﬁw@%}rﬂ A Wﬂ@f@g% igryl

Mg sBEIYEbRbhd SembRl dhtdresBucid, Rl bwer MRIINRSed Blkoxy, CF;O or 1-

stearate 1 Capsule fill weight 150 The active

[ ﬁ}ﬁ@h@@ﬂ- having a suitable particle size, the

crystalline |actose and the mcrocrystalline cellul ose

are hgnpesneemsd of Bixed M frconBnawith elhim iveMEdisaklected from the

thereafter tal c and magnesi um stearate are adm xed.

5 TREOUW 9afstis@fure is filled into hard gel atine
C@@Mbﬁﬁwi-(&iﬂubﬁhbﬁer_@ﬂ)z@,5Qiﬁieﬂ&§<1-1ﬂ-ﬁm_a@mquﬁeth9ﬁyn-wridine;
general farnul a wherein one of gr El,s,é\l diegpe o
o HeHogasd-¢L-(Rt-difuerarRhyenl) or>-giarByl- 13- imidazglpkyletivpayl] -pyridine;
R3_t18oRS-¥.[1.98,50BH 851835 Behyl) W -ain@h - ORti@dabl-L-ylethynyl | -pyridine;
substituted by: one, t or tBree subitfat%e,nt_é,
sé’r@é?’édﬁ[iéﬁrﬂuﬁé)'&r%%]cm‘y t3-igimethil i i gapdazoleiethynyl]-

10 abkyhinel ower al koxy, cycloalkyl, |ower haloal kyl, '
| ower hal oal koxy, cyano, NR R. O by. 1-npoypholinyl, or
bﬁ-thgyﬁlﬂil1(@1ﬂwr9-3daﬁﬁhbshhhqrvl>s%§1em€wregHtiyua@ql-ﬁ-ﬂethYﬂﬂ]-

[ %di%; by piperidinyl, optionally substituted by

( ). ,1OR,or by 1,1-di oxo-t_hi_ormrfhol i nyl. or, by
pRfeland-iyfR.5-dpethyhan-jolglod imidrzaldt Hlethewe rraidads or

(9@%. &Y ¢l(9ahiorh 4 RefrS1- £8.dineMWE1- 1 AL Yo -4-ylethynyl] -
(CH2 1grd|' ;@égc(lgoal kJ))/I4; Bﬁ'ﬂﬁd E}{ng?)g [ ndepgﬁldent Iy fromy vl

15 eggtidioeher hydrogen, |ower alkyl, (CH2)o,i-cycloallcyl
0 (3 MdoSo-k- sv-Bey) - EhE ; N ,
O AR AT e B Bl S b KA
2pgyidingal kyl ; as well as to pharmaceutically
a | . r . T
2 CRLAR T 1R hapbIERRG) 2o AR AR gl 2 ] pyridine
ag-Gdbto-442 Hedipiethyid cduriflatdnypethesepheatl el amidazol-4-ylethynyl]-

20 ttﬁ%gﬁfe; 3. A conpound of fornula Ib:

2-Chloro-4-[2,5-dimethyl-1-(3-trifluoromethoxy-phenyl)-1H-imidazol-4-ylethynyl] -
pyridine;
2-Chloro-4-[2,5-dimethyl-1-(4-trifluoromethyl-phenyl)-1H-imidazol-4-ylethynyl] -
pyridine;

25  2-Chloro-4-{2,5-dimethyl-1-(3-methyl-4-trifluoromethoxy-phenyl)-1H-imidazol-4

ylethynyl]-pyridine;
2-Chloro-4~[1-(4-chloro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl] -pyridine;
2~-Chloro-4-[1-(3-chloro-2-fluoro-phenyl)-2,5-dimethyl- 1H-imidazol-4-ylethynyl] -
pyridine;

30 2-Chloro-4-[2,5-dimethyl-1-(3-trifluoromethyl-phenyl)-1H-imidazol-4-ylethynyl]-
pyridine; ~
2-Chloro-4-[1-(3-chloro-4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl] -
pyridine; 0
2-Chloro-4-[2,5-dimethyl-1-(2-methyl-4-trifluoromethoxy-phenyl)-1H-imidazol -4~

35  ylethynyl}-pyridine;



wherein R, R2, R3 and R4 are as defined in claim1l as
well as to pharmaceutically acceptable salts thereof.

wdad2008/1e8569ound according to any one of cl ai m 2PGF/EB2005/005559
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30

35

wherein R1L is halogen; R2 is mathyl or i-propyl; R3is
sel ected from phenyl, pyr| di nyl #>pyrazi nyl ,

LR At s B s TR L C—

Ip @gﬁ)é;i( cyano, | ower hal oal kyI | oner hal oal koxy or
cycloalkyl; and R4 is CHFZ2; 5 wherein R
hi 2 Sgd¥oroapyrishn-dridsthyg-3- (ésﬂ%?‘lPhé%YDp% axaﬁg&le%hhl%ml -4-yl]-

ageepiRpl e salts thereof. 5. A conpound of fornula la
in accordance with claim2, wherein R3 is

uRsdyera-tl d- rasethg@béttrlﬂu@@anqﬁl@fl@#lswlw 5 die ot Eiidazol-4-
tl}%ﬂ%}ﬁ V%)tr}a%gg,s are selected fromchloro, fluoro, CF
and I ower i

al k 6. A conpound of faormula |la

a@cShlgeméd 1v05t5h51@p94w@1%h@whe§1ygea Tetmaethylr %@ﬁ@ml 4-

g g of: 2-
5(%&571%% ngﬁﬁenrl di n-4-yl et hynlisl/l ) -2, 5-di net hyl -

| R-Chrtporaddi=(4= Iyﬁghoxg-?) itlrgTomgihexy phenyl)-2,5-dimethyl-1H-imidazol-4-
Eﬁ{yglrygﬁ,, {#ad 2- ChI oro pyri di n- 4- yI et hynyl) -2, 5- di net
d

azol -1 - pyriding;

[ @ ((Zlﬁomrrldﬂ@gypﬂl@méztnﬂu@mmmw phengl) fréimgthyl-1H-imidazol-4-

S e

2 4F 8- k@@eﬁhbmrpmy 1nd41yrlenhwbt2h§rdyn9th@-méméﬂml -5tfjyorenphenyl}-

llug_b pyrazi ne;
2 yridm 4- erth nyl)-2, 5-di methyl -1 H-i i d
aﬁ@@b]]or(ylﬁl] [1- (G tﬁmrh%tr ptéoxy phenyl) -2,5-dimethyl- 1H 1m1dazol 4-
28{{ a{ﬂ% ’yr|d|n4ylethynyl) 2,5-dinethyl -1 Him

az

(trifiuoronethyl) ridine; and
32} @hlpgo- @Hlldﬁeﬂwpﬂdﬁrrﬂmrgmébh%ﬁyh? Yg) -B5 dlimmethiyl I H-isnifagol-4-

ol fluoro-pyridine.7. A conpound of
g'?e%nﬁlﬁng d;lgéccor dance with cI aim?2, wherein R3is

aQyChlosculéstZLSt ditnetihydyi - - @nmethyl-Aeriductdnmtoy]-Heap)d H-gaglazol- 4-

!\ﬁg r%,r Ivier al koxy, CF30 or 1- norpholinyl. 8.
J %)df1 Pormula la in accordance with claim7

V\me]ﬂor@zls[élSedm&ﬂih;ﬂ{lem triethytrd euifuoensityliphgnp)-1H-imidazol -4-
Ftcllm g ; 1(4f|uoro phenyl) -2, 5- di met hyl ~

| BFS z]@fr YI et hynyl] -pyridine; 2-Chloro-4-

[ 12- CRlofe-di (D] Sudinmetiphenid-mettF]-5- tdlﬂneitdmydthyl phenyl)-1H-imidazol-4~
H: i dazol - 4-yl ethynyl ] -pyridine;

i 91?’”\4%3 5-di f | uor o- phenyl ) - 2, 5-di et hyl -1 H-i m

i daZblor @4yl eBhmathloky-5pyifludiameethyl-phenyl)-2,5-dimethyl-1H-imidazol-4-

4-fl uoro-2-met hyl - phenyl) - 2, 5- di net hyl -
I IX-P%W QZ%}F C{Anéil et hynyl]- pyridine;

2 20Bhior@-44-1 [ (3-héthblyraFtoiflBormendtiyl-pHeeyly2)5-gimsetbiyl g fiplidazol -4-

| i dazol - -yl et hynyl ] - pyridine;
o YEBYE-B tcé%dlnethy|-| b-tol yl -1 H-i mi dazol - 4-yl et h

myd:hlopq—m dl-(r?oeﬁ d]?.hl@hb@heﬂ ¥)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine;

[ }]_2'_{:% %o 1- Hy{ﬂ]\ 1 }X\ﬁ@jﬂ g155 g{eﬁ%}l qﬁ—lmzdazol -4-ylethynyl]-
2|p(;2’f11ldﬁfeg 4- I[I -(3I fluor oI 4- met hox7- phenyl ) -2, 5-di net hyl

- I_Hj i dazgl 4= - i di_ne; -

2 Ao A e e BB o 2 e ripidrtal gy
ijgﬁﬂm,él et hynyI ] - pyrl d| ne

q]%rngpéz[&'[-éﬂr&g, WWQ Zr#eglme r\ﬁl&zg'l Y y?ethynyl

2p§;ﬁﬁﬁfe0a14d [ 2, 5-di net hyl -I (3-trifluoronet hoxy phenyl)

2 C r(g:I %Z[%l (3- ﬂgolrg%h%l%ﬁlo]xy &%ﬁ}lfl?b%edlmethyl 1H-imidazol-4-ylethynyl]-

pyridine.




2-Chloro-4-[2,5-dinethyl-1-(4-trifluoronethyl-phenyl) -
| H i m dazol -4-yl ethynyl]- pyridine;

WQ@208h 8568 4- [ 2, 5- di met hyl -1 - ( 3- net hyl - 4-t ri f | UPCDRRI0DEN5559

10

15°

7-phenyl)-1Himdazol -4- ylethynyl] -pyridine;
2- Chl or o- 4- [I-(4 chloro phenyl) % 5-di net hyl -1 Hi m daz

ol -4-yl et hynyl ] qéq 3 R%is
2- Chl rﬁecqmmur{dao HFBF big ?ﬁierrd&nﬁwé’ﬁk} (ping. 5%?%&%?“

| %%@ﬁ%&%aﬂ 5 $hebhyayd flnory T i di ne;
| oro-4-[2,5-dimethyl-I-(3- trlfluoronethyl phenyl ) -

dazol -4-yl e D
T g NG e P e o - g ioro+1>
B SRZd - M@Iﬁﬁw 1-1 H-pyadotlBngethgvhbpidind-

, o-di met hyl - 1- (2~net hyl - trlfluoronethoxy phenyl)

|5H;j: fr.r}r g‘g;g,%{;r ﬁ%ygrgé_aQ{ 2*4%?#)%{ e E Cgal a?cco 1I|1g to claim 2, which
E& cegs%ﬁg)rrsésﬁéa@idgsarmkﬂ oungf fcdrtmﬁa 11
Chl or o- pyri din-4- erthynyI) 3- (4-fluoro-phenyl) -

nethyl 3Hi mi dazol - &2 // t [ ; 2-Chl oro-4-
1- (4-nmet hoxy-3 -trifl uorqgnmethyl - phenykﬁ)
2,5-dinmethyl- | HimdazolN yet hynyl 7= pyri di ne;
Ch

| oro-4- [1- (3, 5-difsiluor 0-44net hox7- phenyl )
2 5-di nethyl - | Himdazol -4- ylethynyl] -pyridine;
Ié%gﬁmgdﬂddﬁ%ﬁﬁmggxy 3-trifluoromethox7-phenyl)-2
J5 i methyl -1 Himdazol -4- ylethynyl] -pyridine;
2-Chloro-4-[1-(3-methox7-4- terIuoronethoxy phenyl ) -2,
5-di nethyl -1 Him dazol -4- yle hynyI] -pyridi ne; 4-{3-

[4-(2-Ch|oro-pyridin-4-y|et igﬂlnethyl-|n1dazo
|- 1-yl] -5-fluoro-phenyl}-|| nor hoI|

2- Chloro 4-[1-(4-f1uoro- 2- or omet hoxy- phenyl )-2,5
-dlnethyI-IFL|n1dazoI 4- ert ynyl] -pyridine;

th h 1)-2,5
i Rethg S E shplRLaE Sp bbinflatar o oy prenyl)-
2 Beken @ ARY R Endan‘fmt hy Heﬂne(Mn n]g:mwangx isibplogem enedfdesired,

2 C@HY%F%g ﬁle[égrrrrlgadogﬁ%ﬁ% f)ﬁta}nyei:l%&@%% aﬁeﬂ%&ﬂl? Ffeggarbée rrz‘tsctld e)l/dd1t1on salts.
-phenyl ) -1 Him dazol -4- yl ethynyl] -pyrldlne

2- Chl arzoA@r@ésﬁfad pmh;zg a korpgowed pfforsularlp bt definsfan Higim 2, which

hen IH-|n1da i di ne;

2 Péﬂf OIHPI‘[lﬁeS &5 %8&?3{5&% (lyf??%r]cl)lrﬂgxngt hyl - phenyl )-2, 5
-di met hyl -1 H i m dazol -4- ylethynyl] -pyridine;
2-Ch|oro-4-[|-(3-nethox§k4-trifluoronethyl phenyl)-2,5
-di met hyl -1 Hi m dazol - 4- nyl | ridine;

2-Chl oro-4-[1-(3, 5-di chl or b- ppemyX) - 2, éﬂﬁlnEthyl-lH-lm
i dazol - 4-yl ethynyl] - pyrdeN 2- Chl or o- 4-

[1-(3-chl oro-5-net hyl - phenyl )12, 5-di net hyl - | Hi ni dazol
- 4- erthynyI] - pyridine; 2-CA or o- 4- [1-

1) -2,5-di methyl -
||¥’iﬂh$§éf%8f’“2 f%{lﬁlynwy2 pyri di Inge 2. Chi or o- 4- [ 1-

(3- chl or 0- 5- et hox7- phenyl ) - 2 >5- gi*met hyl -
| H i m dazol -4-yl ethynyl] -

| H
2-
|
[
[
|
[
2-
[
2-

in order to obtain the compound of formula Ia;
wherein R}, R% R® and R* are as defined in claim 1 and X is halogen, and if desired,

20 converting the compounds obtained into pharmaceutically acceptable acid addition salts.



pyri di ne; and
2-Chl oro-4-[1-(3-fl uoro-5-nethox7-phenyl) -2, 5-di net hyl
WO bddsitmaseazol - 4-yl et hynyl ] - pyridi ne. 9. A conpPCHEPD5/005559
formula I'b in accordance with claim 3, wherein wherein
R3 is aryl, substituted by one “df “more fluoro. 10. A

O S b orBat PSS SRANS Sk B & R claim 2, which
- brécedi doRhptides rdattindys @gpoundydf€smmyulyld - pyridine. 11.
Aprocess for preparing a conpound of formula la
according to claim2, which process conprjRses reacting
a conpound of formul & ' nd/of fornmul a
[l in order to obtain la Ia;
wherein R1, R2, R3 and y claim1
and X i s hal ogen, ang§Y fésired, =rting the
conpounds obtai ned into pharmageytically acceptabl e
acid addition salts. 12. Aprocess for preparing a
corfoueempdurfbeifofraulp¥Ias defined in claim2, which

5 process conprises reacting a RQ&poupﬁnof formula IV
with a conpound of formula V in order 'to obtain the
c dnpodardo obtafthegpmppand ehforeik IRl, R2, R3 and R4 are
asw}ge%igr}‘@,dRz R Gl AR 18R8G a8 RAHh98AX ﬁ'ﬂﬁoﬁ@n, and if desired,
desitéd, tonverting the conmpounds obtained into i .
phanvetiog thec:@hrhgpuage ebtaist antacihdraergitisadly aseaptablejasid gddition salts.
process for preparing a conpound of fornula la as
defingd AEJ S#e@ 3k rep‘é‘lﬁhgﬂg c@r&ggﬁ&ﬁo%ﬁﬁﬁlﬁB% HERfddIiRElafn 3, which
conpound f ormufa“lc th conpound of formula VI

10 RprEcEssA9mprises repeting vceppey ¢ffermewagetiid of formul a
la; wherein Rl, R2, R3 and R4 a s defined in claim
1 and X i s hal ogen, and Rﬁ\desire , converting the
conpounds obtained into phaﬁﬁﬁéeutiéﬁlly accept abl e

acid addition salts. 14. rocgss f preparing a
conpound of formula Ib j i 4 m 3, which
process conprises reacting a|co und of formula XXVI
with a conpound of formula I OXVI1 in order to
obtain a conmpound of formula XXVIII XXVIIl and convert
t he coniloanompbduddonfolmulCEAVIL i nto the conpound of
formula Ib; wherein R, R2, R3 and R4 are as defined
inclaiml, and if desire converting the conpounds
obt ai ned i nto pharmaceuticgl |y laccepX&hlle aci d
addition salts.15. A nedic contai ning one or nore
conmpounds as clainmed in any gne of clainms 1to 10 and
phar maceutical |y acceptabl e gxci pients for the
treat nent and Erevention of md uR5 receptor nedi ated
di sor derader1ts obmime dowpaend oletvrdi*ag"b clai m 15 for
the treatnent and prevention of acute and/or chronic
neur ol ogi cal disorséxs, in particular anxiety, or for
the treatnment of chroNHeNand acute pain, protection
agai nst |iver damage /or Y\ai |l ure whet herpdrug or
di sease i nduced, pFin | nty < Obesixtwil
Fragile-X or Auti'sm 17. A gonpolnd iin accordance with
any one of clainms 1 toRfO &9 wel Nts

15phar maceutical |y acceptable salt for use in the
traa é@lgEr_t e wn@kﬁid i ﬁor@{lﬁﬂmﬂﬂeﬁm t%thorﬂIP@unt?-@f fofnaala Ib;
conpound ;i n,agcor.dance ny.one of .clai.ns 1to
asWhEFIn Bis Ri2>tR(s?s aﬁﬁg? ﬁﬁ@é%é’&%ﬁf‘wlaé% f)’f‘%gjldg“ e fOIfVS%ng the
t hegy ABSUHR bt dahto B @asRimtsly QEeptdite 1di@addiEos sand
prevention of nd uR5 receptor nediated disorders. 19.
The use according to claim 18 for the manufacture of

medi canments for the treatnent and prevention of acute
and/ or chroni c neurol ogical disorders, in particular




anxiety, or for the treatment of chronic and acute
pai n, protection against |iver danmage, failure whether

waelewg/1m85681i sease i nduced, urinary inconti nencePCT/EP2005/005559

10

15

obesity, Fragile-X or Autism 20, The invention as
her ei nbef ore descri bed. X-X - 48 -

15. 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.

16. A medicament according to claim 15 for the treatment and prevention of acute
and/or chronic neurological disorders, in particular anxiety, or for the treatment of
chronic and acute pain, protection against liver damage or failure whether drug or disease

induced, urinary incontinence, obesity, Fragile-X or Autism.

17. 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 diseases.

18. 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.

19. The use according to claim 18 for the manufacture of medicaments for the
treatment and prevention of acute and/or chronic neurological disorders, in particular
anxiety, or for the treatment of chronic and acute pain, protection against liver damage,
failure whether drug or disease induced, urinary incontinence, obesity, Fragﬂe—X or

Autism.

20. The invention as hereinbefore described.

%%



