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WD 2006/ 066879 PCT/ EP2005/ 013715 1 Conpounds t hat

interact wwth ion channels, in particular with ion
web@nnedsz fromthe Kv famly Field of the i nvRCI/EP2005/013715

The present invention relates to conmpounds that

interact with ion channels. 5 In particul ar, the

invention relates to conpounds that interact with ion

ComhpoivdStiat fiteldee withvioh Evﬂilahﬁelsaﬁ'dparticpm withuloarchanasls from the
the Kv4 subfamly. The inv o_n also relates to

met hods for preparing sai Y: nds to

pharmaceutical conpositions that contain said
Fidld b thmvention to the use of said conpounds in methods

f f h nd/
The REeseEE MY Rete e SORBEUNdY BT yiBih RToRisot °
In BHIEHB. JHE FUENUrLRAES FRro pRo TR it HRRPTEER cRamidi from the

Kvaadiipandtis patiomat frerh tieokdd sildasilpr di seases associ at ed
with ion channels, in particular in the prevention

Thén@k/dhltlorﬁ st mmés of memmdstforopmpanmg dalqumuads,dm paemaceutical
annels of the Kv

f
Coragp{;l lg%ntggp ¢qntgip éalﬂrWPg% agﬁgp? 6l?fé Pse g %%90%Pounds in methods
foratinbhiosfhamdmahSandi staskisodyssaioratoate wise hof iseid compounds in the

h el f the Kv h
ei)ﬁg% r@ﬁﬁ@ érﬁg@cgwgaglﬁq/ré%q boggro?s?ﬁgt |Snvent| on will
Thg:%%ﬁhgaéf thf{arh@\r}%rﬁj\;g n{o}"r % %%ﬁrtl)emﬁ's&lj] lll? e[hgvﬁre\éesntlon and/or

annel’s; as wel
tretinednt ofnooeditiogs e qlisseses, assheitedbwith dgyt chénnels, in particular in the

preR0cn Aafh Lt i 3 Condifatfnd oBeasRasaRRR ht RHF channes of
theB&h farnily, @hd ahore in paiicolar Dhtkenprekesition 2nd/or rtr@atrrzemt of conditions and

23888- 23894 0.1 I 7: 471-483
dlsgiﬁﬁssoaa)%#ﬁg} lO)\ chg%qg%ﬂh%ﬁ(vﬂ f%u 62&0288 (1996)

o ks é)te%éﬁ %lmbeéjﬁ]ﬁ ,{}%urs%gh@; gé\éafﬁ%glefl?fzglgll;@grﬁlo&]\/9|99c)e'come clear

froaitheflmltardebmmnon,he@w Sci  USA 88; 4386-4390 (1991);

Ohya et al., FEBS Lett. 420:47-53 (1997); Roberts and
BagkguricLte, therioventt | . Acad. Sci USA 88; 1798-1802;

Rudy et al., M. Cell. Neurosci. 2; 89- 102 (1991);
Kv&ahadiels.cas well aSJhelNél]WimS@@@lPe“C%’ theif binlogiga) funaigp/pctivity and

the?‘le(gg%s;% &4 cn%kgﬁé hale be@ﬁﬁe@@rrﬁ/ iﬁ'the 59{ séeo%?ﬂ e%@rﬁ%le Bahring et al.,

J. Rialgeym., V@hc2716h60f aﬁtﬁe&%r%’iﬁ@ée@@@@ &a{dé“@!‘ iehér eNguron 7: 471-483
(15%2%&{;#1 ¥t alb%zflg RS T@%g%@ngmt @ﬁl%i o Cbana@bﬁhysw"m 1974-

nnel's are inter alia iInvolved

1982 H 0998 Kee ebal..arell. Vebol Oy 69311811§r(2@Q/@nF§k e@ab, Prgg Iﬁ{gﬁltAcad Sci
39{] %”%@é 4%?&) rﬁ%ﬂg omjauECaR! AHBY neit a@?’é 75 @S(1©97)t Ftberts and

ycle o scl’e contraction/rel axat

Taprésum BmCaNaﬂ AredaScibpd ?3%{1%7@8%18({9(13“3%8{/%' ’rl‘é‘?’eP@’hé\@'é’r osci. 2; 89-
105‘(49&@5‘@8%%0 a8 QP'Ne‘a)/cﬁ)%y&@l b 2 ol medh doB); té@od.o and Rudy, J.

currents that are generated b

Newqudy sief 7|Qr ﬂa«m 90%%(19@8) et aimatocst abobire s 81- 853 539 (1997)
an@ A0Sf PPEB LR BiddFRAANEH3 715 2

Generally, being voltage-gated potassium channels, Kv4 channels are inter alia involved
in membrane depolarisation and repolarisation events, e.g. as part of and/or following

neuronal firing and/or as part of the cycle of muscle contraction/relaxation.

In particular, and as mentioned in the above references, Kv4 channels are believed to be

involved in the native A-type currents that are generated by various types of primary cells

CONFIRMATION COPY
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(Dilks et at., supra), in particular in nuscle and
neuronal cells. Kv4.2 and Kv4.3 transcripts have been
wo caa@edsm most neurons, and in particul ar in QNSI/EP2005/013715
neurons (see Serodi o and Rud¥, supra, who discuss the
di stribution of Kv4 channels fn rat brain); as well as

in heart scl e (see. D xon et at
(Difks et %@FHP%EFW gan\%‘,\lgr i @Bscfé%a?cnge'ﬁsﬂﬂggnceég é)grl(llgoK\% 3 transcripts
ha%sﬁée'nbl%h@rh ‘Pffoslt(%éurfdnanéﬁd ipparticulat meCNSandisons (sest Serodio and

and human) found. t .conpar . ;

e ey P Sk TSR B R R iR rLBEha§PIRRR s i ear
mi¥de (seReDikbA A&l SBnd Wﬂer@ﬁ@%ﬁls batH swa,ewmdilscuss the abundance
i nacti vate at subt hreshol al s él vat.e

ang %trlbgm@fgﬁ\(dstramlpis”gﬁl@eeRg syo# ratttqog '"f‘ﬁ?,)c t ehs Maiso been

folhd ¥k tc@@rﬁaa@@’%@typ\é%ﬁnmg&bnwahmaﬁmies aush as P@vnetype channels,
recover very fast from.i nacti v

Kide cBamngls aGHYass . ar@olqaﬁ l\f?é%raén {shogg pé)ﬁ%{nlﬁa% |nact|vate with time
ctRfdntCibBEhdnge Ve [RtSad A firlteom bﬂWdltagK‘(éNenl*&iweaA regatiee potentials),

aniGGPY By T 9B M TAIgh (SHe TR DRIl

Inlsr'?%{ﬁé% :q%] %gq?ngita né%lﬂ%{lrﬁxb %trtgnesr h gﬁdbr‘%@a&&}in g gpglglare inter alia
béxképédi}a p&@da@rrﬂp&ﬁmtw%dmt hebeodssitai af te fivirtichratéeaction potential

BBt | HPRIea Ut FoLel A PO Apl kSt gk i AT O et al, ana
BathgKed élhaﬁlm’aﬁ ane drat belicabd atobeki evsdiated phifly the physiological

Stpige i des Hﬁaieéﬁ&ﬁgﬁqﬁig%ﬁei“m& GRERIE Bhg LR eR e
In\}gﬁtneagu%g K\?}ug}ﬁnge gar{ta'ugt%r af hé\l 'i/g i e@%g af'lglag)é role in the calcium-

int&yedeatAitype amdnys ineho bardlaz:ahu:mle dinel “treeniest oltward current” or “ly”),

over a on theatl 0, |
an%'ﬁ‘gﬁlaﬁé %ﬁar l?h}e@? Pgé'FBV'fi& A Og@ é tg@é‘ag %@8 to be involved in
emﬂblan&mmel hefhce Ithesoveh@dndtarlaacDTneﬂ tbe actéorppotpetis! avééhe length of

th&I @%Paéfz%%h%%e(ggyggi n @ S%ﬁgé)i elcaﬁs)é bPni§ aKgA aéFlannels are

pes of he
bélrivbdl tebé Kasookdtedwith (’d’lepﬁuayept@lt)f 1) catdﬁace(t;scpfqusgﬁqcaras arrhythmia

| k
fﬁ%ﬂt&?eypm”éeaffél“ﬁ% o 851 SRR “and Kua 3,
?%rp ﬁ%%elf:ﬁ'l naallalnqxaﬁ e%%? %f%ﬂ%g té‘gg’l&/ﬁa\r(@& angm%s mShat), Kv4.2

Sero
(eBwylenaein a$ R@r)]dmdramzlrﬁ;trasmctlmly have bggrpp@peg,a@dmaractenzed ie.

L SEL MO LIS 15 79 B8 408 i lmosuRtg g v e

fraimehsearu éditke ot @, gad Eahdng etiphgsyrianeas alRo RIS MY Q 98/42833
a able from publicly accessibl e databases
%@ﬁ» AR,

'k/ NCBI, e.g. Kv4.1 from nouse (accession

5 [l s O&Zﬁ% a%ﬂ‘ﬁéﬁ%g%%}"mﬁ% kvd IRAN AR also available from

acc ssion nu 4, 30 AAF65617 and AF65516) ;
pwmﬂadceemblﬁmimaa@a% @@@B@%ﬁenﬁﬁ@}émﬁh e 46yA11 Hipm mouse (accession

f Xiy t
ﬁﬁ@%ﬁ @rzzig Eﬁg /§ ki ) &rﬁr\iﬁ? q‘Pogri L%?S@ggjﬁﬁﬁng ;ruz{;er():;iimas;j
AARBRE15 2anan AFGABEDB A2 Kiom 3NPHsm (AeAPSEIO(a ,
A%E)'T@@‘? N\ﬁn% nﬁgé\lﬁnga%: §§6|Jr7%mb§” 4\“3 1f1‘39‘T'8)r akv4.2 from human

accessi on from human
(dcmessiers nombauABS22008 @62 %56864@) 2@@1@’} freggouse (accession numbers

'\ﬁ{ Ca%p Qﬁé‘ %ﬁﬁﬁ%?«@ﬁ fRRP (é@dcegélgﬁ‘ ¢@0mbal §22975) and Kv4.3 from

er channel's fromthe Kv4 famly may
hbman i(aeessibn admeedXb8p&®7)n future, for exanple from
neurons in the brain that show Kv4-1Iike
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subt hr eshol d-operati ng A channels, but do not show
abundant expression of Kv4.1, Kv4.2 and/or Kv4.3

WO ca@a®esTpt s (see Serodi o and Rudy, supra) or BCTEP2005/013715
suitable tissues/cells. 5 As nentloned above, the Kv4
channel s in mammal s al so have3a high degree of

sequence identity (>70% with, and thus are
TheoRkGeralereaassalsy indiratedhat Birthenshapngls frogethgelwt family may be

ld&{tﬁgé'%d dMHe@hn NGRS é(d?ﬁﬁlé‘%h#ﬁé&&@iﬁeﬂhe'ﬂ?am that show Kv4-like
Dr osophi | a nel an;gaster (see Baldw n et al

suaﬁweﬁ%OWWB gnels, Ryt 4a ofshy al%ié‘tdéf‘m”fﬂrﬁ?f'qm‘éf Kv4.1, Kv4.2
arﬂdygrlmrﬁct?ar%fcruﬁs CBELBdicUh YN aIARE} 8 othér JMRBEIB ti8suddcells.

transgenic |ine of Caenorhabditis el egans expressing a

Aé“@lteﬁlr SHeR%HpYSe, Pf?*fe Wﬂ'&ﬂ%ne@ M%a%al@al%‘ﬁ'ﬁ% g‘ﬁfbh%egree of sequence
hannel, is used descri be n the Int er natl on

Id%rmﬁ\r |(E%R%bw'moan93w9§7%’szc%§ldﬁﬁq iclogaly . retaterd ! agged%ahhke gene

prédist LAG BN b AdHRRs 05 otk g h ThBh R it PRodophiL@BRA0GAsEr (see Baldwin et
test conmpound on ion channels in general, and on a Kv
a'cﬂrﬁlﬁfﬁ]é{ndla’ﬁ%’é{pﬂ?%@ﬁ%ﬁ@ such as FLI PR-techni ques and
use of oocytes, will be clear to the skilled person
ArpRgsaf éoraqi%temmamaewﬁ Bflerncenofng eamegigson Ky chanelsyis which a

trefp8Geh8 liNG S\dCb&d}ﬁélﬁflﬁE Q@gélﬂleéﬂ'ﬂ)‘?éss%g &ﬁé’@ﬂil’é’gi)us Kv channel such as
interacts with" such an ion channel ment j oned

a hemeR Sid3f eranngb 'Euk‘?%’se@ desycrippg 'Brfégemera@%ﬂ FPPliption WO
OSWGQQtI:@CKMc&haDWﬁ?er éséﬁ%f&hh@ué@f&ld&érﬁﬁhlh@ the influence of a

i nt er act th" an ion channel, such

te%th%wmunsfort we fa@npalsiin weRrerli A'h P t%m?maﬁ' "9 tpartigylar, such as

FL$F°'EIthé<EHch}Ues|afnd%@oﬁo@@)%@bmm baCélsara® thB SkilbaqRMSEH, @ are also
sajd ion channel and/or of the 20 biolo

| .
marlinaes o B0 AG9H0tsar Hell 8SSRG0ERRL R UPY HOs PTG Whether a

coﬁ’fb@ﬂﬂ@"ﬁter@cﬂ@'witﬂ ﬂﬁjhténCldh @&hanmhdl. Aslﬁi@nﬁorfé@lrwmén@aﬂthe purposes
partia h an ion chgnne

C
Oth%\m%?re”tt W@S‘HIP&PBgﬁr@a?ttéfci'}ﬁéth'l HS: AnPRYLEL S8 CO"S'dered to “interact
wihs %ﬂ%@bh@rﬂﬁal sRieh iae oA RAXNGhel @nmwm enilytdrat mlaammtof the Kv4

i on channels can find use utic
suliamlye ”@@H&COWOM aots (et epBiooRREOTEEG din Fenel andior of the
b.@@gié@rfuMt@atsr)ana/oofoammggsgsomdd dliith Gaidicos chanrds, ahddn particular

h h | h th nd
if si f é\réﬂﬁpé'ﬁa éﬁ&aqrgir*]’%ﬁ%”w %l?ﬁ:‘i SHéh gb éosf‘p‘ﬁ?nﬁo'gonpounds
in it e 1oiee e TS e reC RV S gl el akRYs compounds

thét&ni@radt éth dmnq:lmmndls cas fihdiusbess phesoacdutichllyerciverageitovi particular
har naceut i

db d t ti f . . i
forg BBV EUNG S0P} T o RS it IR P TR gy with the fon
chealﬁds aWItldl Wbicdetr& siveipoand aintdratthnBy, means of non-limiting example,
co e{n%i er%ﬁtg\&gl'g cj]ahfwglg'fﬁ%grﬁ I?\é%ﬁs&gtaﬁlélsgnd in particular with
Kwiehioni ahahaals (g gethe rcopipysmndsamlfmmodelmnbed)ﬁereirhleselpw) could be used
in qﬁé?’pﬁ&?&ﬁ?{ﬂw efm 2 ucg?%a)lj xc?el l{)!}f}?g%roné i&r?ﬁ\%l preyv ﬁ’\gigﬁ:%'nﬁﬁg freatment of
caefiae phsrdeg edlichi as amtiyttinibe hgpemmmanmpeamamm@érs such as
AR TR S Sh BT AL an dsordor o
the orpauis dsysteny aListe ais tdpdiepdyh estrdka,gtraminaﬂmbram miury 35nxmy,amsomma
oo BT Sspbefm Y. “Rultle, BB el Rpgina cisoae,
AIB@T#nEPa?G@éé@l@%ﬂBarkmsmamymeMeese conpounds al so

bl ock a potassi um channel called the human et her-a-go-
A gmjoredratveackgereen{eh@RGE kpowasempauobaimelves Catplouddigs do not work

. th | ock thj ' ' '
O

cause
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acquired Iong QI syndrone, a disorder that puts

patients at risk for life-threatening 5 arrhythm as.
w@aodioess7ar r hyt hm as are the | eadi ng cause of BOTEPRI005/013715

death in the United States, according to the Anerican

Heart Associ ation. The FDA now requires that every

dru be assayed fo f Lfod . R
éﬂ these & AR SO:}?%R%Q §Fal§8@ﬁle aglln!g\t éfllédq cﬁf’u&‘ﬁgﬂ ether-a-go-
go hﬁallawdlbgahethR&ét) lpetassmdochwhehﬂompotmdsnthah blomalth(sschanret with high
ave been
POIRERG MY Gﬁ‘fg% IGF%'OQadI’%ICEnaE% %el e ﬁnﬁggyeob bg)%Fa?e gn cause
ac@ardd mbaQTKvyrrdi’mneLeIa disdrders thie sputalplabente dti mgk for Ilfe-threatenmg

0 ound t hat sel ecti,ve t h I
OB, B AL Ve IR MR ey e Ut
Stdtes,fadedrdhagTpotiedsmeticdn Heah|Asseciafien. Fhecdw mely, resbirée that every

BRI e e e Y e
beMdTicid fov@eoeie mdwity b palirmte doemt intatedt t thebmeket — ¢r have been

ouliS bt e RSt W o' Channel 8, 11

articular wth hanne| f I ,
of R o s ShToRale e bf s aReR. tis B%ifbe to find
cospblieds thyt arenablersipet KV Icyamnal whia £oBpeteantodhe hERG channel. Thus,

articular, in, verte i cul A .
it et de e R ERS R melRlets e RPEharél tintegg inniiting the
hERBredrdel.and especi al | y in human beings. It is a

further object of the present invention to provide
Themmﬂmhsam begent néext incthe aritfhr finding hew sempoungs, which overcome the
abﬁart' ﬁ‘y’ﬁ %(\é channel s and which are selective to

¢ en conpar ed to t he hERG channel .

It %ut'ﬂgae{fgreogn tcﬁ%&t ¥ GRL 1iAentiBn 3o ?\?Iﬁe bn&g‘%aﬁrlﬁ%‘?ﬂt with ion

rnventiron re es to conp ounso Formula I,
chamneld/, in p@tstumtafrvgth @o@yagnelsafmr@ﬁlﬁ Kv fﬁ@db@@@ ln partlcular with ion

h I

ch%rir%gsr d a ﬁ@%dbﬁ?ﬁi{yt \e/éagt‘péac{%ﬂ% ?Igtlg %ﬁi(@%?\%hé]? iy gartlcular in
veI(Im)a’@sYzzmw Mypar@(;l)lawm_po/amhblgo@}j [animais,| pvery paore ln)@,artlcular in

m%ﬁ%ﬁpé%%%‘%@%? H%rﬁ%)ésnélgﬁ kIg( Ils\él @Qggp%tﬁé?g)gtﬁ%?npresent invention to
prayides comgotimdsnihag-interagt withNen efranReira)n paifigeieeilyy RY ¢hannels and

wh\?cﬁul aergts%%ﬁgvé' A oh%araﬁél@lrvmh cgﬁprIéﬁytb ‘I?r?é IQE’RQ‘:' ochannel.

eren Is selected from=C, =

'W fhe iRvéntiomt eger sel ect ed fromO or 1 wher ei n
e&‘e‘é f;omC -C(R5)- or N, wherein R5 IS

In %eLr%Ftaggeétrtﬁg‘d'r‘é(égn@%,%nt@mrélétes to @idﬁpdundb)tﬂwmhla [, I, W or 1v,
am no, heteroar FRSjyucar ban al kyl a

st%q;otsgfnﬁrﬂ fauterpesy Eﬁgﬁmméﬂ-p gs metaIgoh es thereof ora phe%maceutlcally
acceptable salt and/or solvate thereof,

R A R R
Z }z }z /'\
@i }X%n ij[ T(x2>n Rm/ @E QXZ} A
I il I
RY=
} o/
f<X2>nQ R
I\
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wherein Z is selected from-C(=0) -, -CH2-, or -NH,
wherein Wis selected from-C(=0 -, -NR2)-,
WO DjoRAy6sNH-, - C(=O)-NH-, -CH=, -0- or -CH2-, PQI/EP2005/013715
fornulal and Wis selected fromN, or CHin fornula
[11 or 1V, 10 wherein R1L I's selected from

. 3.
W*’M‘W% 2 WOyl el O PR Rl R is selectes
frooaalbxdxgralkyl da(ryallamemb@ad oeyein Xilikgdlected oyl =C-, =CH- or —CH,-,
het erocycl yl -al kyl, heteroarylal kyl, al koxycarbonyl,
whenginoda b dngger seblctqdl fegm Ao 4l kyl substi t ut ed) al kyl
al kyl car bonyl am noal kyI or al kylthi 0, each opti onal | y
Wh@tﬁb@tY is selegtagyran &, o (Rdre NukkereinR® Gﬁtsgelemhadrfmnm hydriogen, amino,

o) 8RR, A Tl By T . o

a”@lammocanbwla@mb@nyl hal oal kyl , ar aI kyI
cycl oal kyl al kyl, acyl or al kynyl , Wherein Ais
wheegir étie geleetethiramG(=0y<ct+GHb-k9f ~NHet er ocycl yl and
heteroaryl, each optionally substituted by one or

whetsie V& isiseldctarbin -SE@ct-NiR D+ oMR?hNbbeﬁi( =@yNHexEH=, -O- or —CH,-,
in BithGig, %1 fa\leéehxfféfn@m' CHO ﬁulaq ‘ﬂﬁh NARLR

het er oa s cycl oa [ A no, 20
I y 0
Wh@teét% ﬁ)‘g@@%ﬁfe@‘)ﬂg&%a}?ydﬁfb,%ﬁl Flﬁg*e}éalbyg}%@mﬂwo mé“a?z‘?d% cyano, or

alkyly yICM%l?‘BJinyI élkwamu"aq kc@klgﬂxym @ROXY, a|al45wﬁnmn@carbmybo>@kylcarbonyl
he@%’dy@lm aElR’yl al kylhegsth F%ﬂkyPar bam&lﬁoxy%llﬁﬁh%)i(%cairgoé?%hocarbonyl,

urea, or s onam de ereln

alkélpp\rwo(al&ylg%sﬁﬁte@a@;yl C@Eylr@%pqzwlammgtk@ ] Lalkgthip, each optionally
sul&étlﬂhéd] By Gﬁé’ Bpm%?é %ﬁ%térﬂ%é}'erﬂ i‘ﬁ'a‘?n R‘éﬁgﬂ sele LA’ 2, 3 0r 4,

formul a - al kyl yn, al kenylyl

I R
\;vf]zébé:% (Pi) ié)é%ﬁé@ced Oﬁ@(?'ncgfgd%%df ;A(e)lllﬁi cy Q@ﬂ%ggﬁﬁ Caryl, aminocarbonyl,
a REYyioalkyIalke poy prRAIKYVL C(RA) ) we,

kyl | Kyl
whw%ﬂ éll sedg%g&_ \334?'?’& cryglcé}allhw) %Rggr?gy%%égd h%teeroaryl each optionally
substifdid¥ by e or nadre adshitubiitd egaded tlom ﬂblogsﬁt hﬁdr@iy nitro, azido,
forma cycloal kyl, wherein each R4 is ependent y

el.ected fro dro al k mbo h
hy %P%ngaﬁﬁn%@myg 35 ryla!}ébl a\f%w a?n{rzo ¥/cloalkyl acyl, alkylamino,

alkﬂbmwoammaﬂl, kylscngR%l kxalkgveummbmyl f@lsdds afétéra&ﬁﬂ@r haloalkyl,
is an in

d f
a|k)§g€[lr§ )g,d apfrl&n}; @ryliarbgnylsha@all@x& a%(o%oelb\ylﬁhp aq@rboxgy acylamino,
alkylraa‘s&g‘ercssbérﬁﬁtbedlkf/lbwﬁar&bn  thidamide, 4ird206P sulfdbnamide, wherein R'S
EG/O 6879 PCT/ P2§)05/ 013715 6 wherein RS is

yiRm )P Q(R14) or
wh%rg F ég %E %lg rpg g&%ié@gﬁl 3rom & S'”@Jﬁ ké)n%ele&ﬁrt@ﬁgl %rf&r{naula -R®-R*-,
alkyign, seI ecdlleshylyl,om Pw@@@mnehydr OX%MH- (@'(RAQQR&Y)L - "‘het@(R4)(R4)) -
(RO RIRE R o o EI U D IR0 . RO RIACRI-
~(CRERRAH(CD)- nerGéyeQa@y (BoRAIKYR, tvheran (@(Rt)@é‘%) (BHH®Y), and

(CHETEDe ikt ndapEndomly 2ighgé Br o3 cuplpailh wherein sach R* s
lndsp}alnelehﬂgdsélemmj Wd’f ogogernlakyl, Ca&mﬂ% hﬂ"roﬂyﬂ'Hbeyélkyl alkoxyalkyl,

on cond ,as
atfhis FsneriroatelofaRIBRERHEIDE ors ehiitrbe: Sieripciom 0. 1,2.3, 4,
5 ocenpslardinteaer sgletted fisint 01, W, &, 4-6rand gnd w isldn intéder @elected from
0 1Ig${8{‘§rir% ng the step of condensing a conpound of
" 'FOr rul’ "V
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(Rl)z Y Z-oH X 2)n 10 LXIV wth a conmpound of

Formula LXV, LXVI, LXVIl or LXVIIl:: AL A HWA HL-A
WORRDB60879 HW R a') Rl~ K--R10'-) LXV LXVI LXVPCT/ERMDS/013715

I 15 thereby obtaining a conpound of Formula I, 11,

111 or IV (Rl)z A (R1)z (Rl)z ~Xy~~)Z' L YIZ \

wialeh . abiShal T el of HROBIRE RS, yperein R s

se¥ectéd fmng la, siﬁglﬁ%nﬁgé@(ﬁHﬁ)(R?)%-,h@VeCtm)-,_Swheremé‘R]r:ﬁ ixgsalected from
t hat erln rel na ve. t. S SuUrpri,sin oun
ke, REoRDE ARG YT 15 ks R REH IR0, o Of fhpnd
h 1 hown.in th | Wi L o
oBGRIT &P B e BRRH ol G E R R SR s T QOHGRIR e, or

-(CIRY) RN INERIZ CHRI(RY)) o rwisdrainnelisalf mbeger iselekied from 1, 2, 3, 4, 5 or 6,

ubf am,l. and, especi al | L th Kv4, annel s. 25
wROB T o s EPE i Eash Hley ol 2 B Gy Teerdohm.
conditigns or. djseases., l.n a.further aspe e -
o Poseisnd, Aiirts . proontabeRiot st R staed 167 synthesizing a
cdrpouhtithavinglthe Buctusé Fasnaa 1,1k di oalvecdmpridg2Be Gt dddensing a
PCT/ EP2 /013 . 7 The conpounds of the present
C?ﬂ@%ﬂpfg%%gp%agéiYicularly useful for the preparation
of a nedicanent in the @ievention and/or treatnent of
condi tions or diseases a yo~'-§£g_ ,th 1ion channels
of the Kv4 famly. Non-li in%¥ xanmpl es of said
conditions or diseases assocK with ion channels
of the Kv4 famly can be Se'ﬁ&hfd fromthe group
conprising 5 cardiac disorders 1ncluding arrhythm a,
riensi on-d e ' i.ncl udi ng
Wil B EREE R AL PTG BEEATULEY. Gl Sor der s of
the nervous systen1i@QK

uding epilepsy, stroke, A
trauﬁ\ati c brain ipf ury,Aanxi ety,Hi/n;%n‘Di_g\, spi nﬁ\lN/c&g{s_Rg/
-

i pllNu’lLy’ \ R1D/ R1_V R1
LXV LXVIi LXVI LXVIll
thereby obtaining a compound of Formula I, II, Ill or IV
R y A (R} y (R1)2 y
Sz, A Szt @[ Sz
W W W L—A
ijixf(xz)n @E)(f@(z)n \Rm/A X1£x2>n \RTQ/
I I Hi
R
U1 e e
~ RB_RS
X1’<X2>n \Rﬂ)/
v

wherein R, z, X', X2, W, Y, Z, n, L, A, R%, R? and R" have the same meaning as that

defined hereinabove.

It was surprisingly found that the compounds of the invention interact with ion channels as
shown in the examples below, in particular with ion channels from the Kv family, more in
particular with ion channels from the Kv4 subfamily, and especially with Kv4.3 channels.
Kv4.3 ion channels are associated to various conditions or diseases. In a further aspect,
the present invention provides a compound of Formula I, Il, Ill or IV for use as a

medicament.
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encephal onyelitis, nmultiple sclerosis, denyelinating
di sease, Al zheiner's disease and Parkinson's

wa@ydioessze | n an enbodi nent, the present i nvenPCDRP2005/013715
provi des for the use of a 10 gonpound of the invention
for the preparation of a medi canent for treating

car i ' t .

bR 3 Sierl AR Bl BRIP4 4 Bt of -
meahvambmton the prevartiqur @pHoratéaimeot ofacamdilicbsioe diseégas associated with
ioé%@?ﬁr@@g aog'tgg {}E{ﬁr f?gﬂ%r &Eﬁ&nﬂﬁrﬁ%%&?mé%y&@al& '&oxgﬁlons or diseases
aspheiatedortit ion @hanehpoisthe ikoa farby cambe selectgd érom the group comprising

ceytic Ce e i pient. . . .
oo RERHbE R of DI ORb SR B nAcaar dorders nuin
hypedensiomindticed Iu:erdlawew)ertmph)sadlsbrdemgfslhel oarviogs system including

artic y h e r : -
el Skt IR, Sha oS8O RO, s, cora
encephaihmyei&ulss nofitipien esclel@eﬂs f demyejingiingh dissasd eAlBheinei's edisease and
P%E‘rggr%r?n% ?\"’Hr?m a%s cﬂmeﬁt RRL g+e§§h§hbéfntn 'if(?\ﬁd% Yor the use of a
commxundemfsthef mtvhmatnqmefovothe maparertmnz@ atmevhtsarmrﬁofor treating cardiac

Sur, : t e
SR, TSyl OURod B | 08 SABRCINSNGh DAIGESRFThe use o -
commiuamdfyhe avenspiec itk byeparathmfla Bedisamehbfandteting lisorders of
th%g%,%g% &Q&%ntl on al so provides a nethod of treating

Sorders conprising admnistrating to an
| e c h I
in %egp%tjlscﬁ#@rloﬁjs;{bc? ﬁ% BE rs}\é/@tn{hv%%ﬁ F%%}do%hgr aﬁ‘@‘égé‘lﬁﬂc‘ép composition
comwlspng@emrmanwwallsoacqeptabiaj@sﬂmemfarﬁ@dth@wapewmlv afjectiye amount
of Y 5(9&\? ?éco'fé]ﬁ%'i@méoh‘\%eﬁ)ﬁ%t %&9&956%&&5 partlcularly useful in the
admnistra ndi vi dual 1 n need of ch
prevesdipn@ng/og trehﬁimeni@é genditanscrieRases eﬁsqq?t@dwé"th ion channels of the
K\)4nYaq'H|w Qfich Q@Sﬁ@ Hd Re®hetdlf. 'S&W@Bﬂnﬁ@sufﬂwiﬁ"e phRicBlarly suited for

first asp ect ﬁgresent_lnventlon.re ates
exemmmhe treatment putaidipe disprders png disprders ofiihe pepougrpystem.
(R)ZY z. ~~L 11 X2)n w ~Xyg XR-0JA XYZ' X~X2)n Ram
It was algg sprarisingiy foyws! thad heef feuessnd inyentipn igteract with ion
chaffiei€ of el é%bfan%ny, and es;le\é.aﬁntyew.fher@mssmrcﬁanﬁeyt oners,

racem cs, pro rugs, net abol i tés t her eof or a

kaéhéfegéﬁte#\(/erﬁwﬁ dlso %?&\ﬁdgsa@rﬁetﬁébtof&%b% carliaAtiBorders comprising
her eof In an enmbodinent, X is a lD‘sﬁro at om

ad@@még@t@g qorqfhmdlnguaL ig need gk sugrp tre feguticgpeomposition to

thé %v%ﬁllﬁptlﬁgnéﬁe%lﬂb&dheﬁf tid b(—:‘s@ﬁif lh@éﬁ(lbn p?@/ldéfs a method of treating
selected fromC, =CH or -

disrgiers ok dhe peIHOYS Systemn compsig ﬁgfnl |ag ﬁ%ﬁr@ lnd)y |n need of such

tréél‘r)ﬁgﬁtrla @Fé?nﬁcé@tlcgl cdripdthte the RvBeneNnt , X1 is
N(R3)-, nis and wherein R3 has the sane neani ng as

Désla-j\tptmwfrtﬁg .mréeme,lnnabove In yet another enbodi ment,
is -N=and X2 is =CH and nis 1. In yet 10 another

TH@:%’OIQCB feN4spett the phesandintdntioh relt&¥lS) compsaaLohFdRBIE IS 11, 1l or IV,
sel ect ed from hydr ogen .

Y,
Z. /L Lz /“
@i B(’%n @i 2>I’l Rm/ X’Q\;I\(; )n R/ A
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al kyl, aral kyl or alkylcarbonyl. Z is selected from
-C(=0 -, -CH2-, or -NH and Wis selected from

WO g{os@y6879 - N(R2) -, -N(R2)-NH, -C(=0 -NH, - CPET/EPDN5/013715
or -CH2- in formula I, and W|s selected fromN, or CH
in formula II, 11l or IV. 15 can be selected from

hydr ogen, hal ogen, hydroxy nitro, am no, azido,

cyano, or alkyl, cycRbal kyl, alkylanipo, al koxy,

carboxy, al kyl am nocarb Iﬁ/almkbonyl

heterocyclyl - alkyl, O\ o/

al kyl am no( al kyl subst i tut ed) al kyl', heteroaryl al kyl,

al koxycar bonyl , am nocar bonyl v

al kyl car bonyl am noal kyl or al kylthio, each optionally
st%@%bm*ekg @@btbmeﬁm@a@mmmeodragdqsmetammMsthefamf mmumrmaceuucauy

uie:}hf ﬁ,herel n the substituents can
aqggpt@ﬁl@ %‘gl?é‘ €"8escri bed herein for

substltuted cordin th SQML . a3 o R3
Injaf REPRdRENG | ?%!ﬁetef Ct8 eﬁe'e&gei({/\ﬁ%ﬂ D5t Ser B F iR ) wherein R
is deledte@rfrahn aﬂ@r orealayméreowl oeﬁms leletted2fram C3.=GR @rarCHhe, and n is an
sel ected from ydro

| kvl .. | .
ganeAr kSN 105 oy Topopthor SorRlgngi g garlgy s O- n another
erdbaditiht, X¢Y§1—N€F|l3By Inas k))dn,d \MWélnCR?’ hadsl@rayalameemeaning as that defined

opti onal | u i tut tit.uant
v BieSnBu ot ShE gt o oo R AL m s 1. m et
aﬁwh&aédfm@ymeﬁow emraspu &' iIR2ZN¢R7T)-h evhkayeiin 8@%3 sedao}dzd from hydrogen,

aral k k oal kyl or cycl oal kyl group. In an
a'é\ﬂtﬁfa%}‘rlé?{ta"?é%%&yphydrogen phenyl, benzyl, Cl-C6

vl I &(=0)-. -N(R?)-
ZH%&’P%&%I‘? TBWer%ﬁrO%enfgy oF Q%Y &&Wa{%%ﬁyi olr)ﬁqa%( O -NRY-
-NORZ)PH a R §HO)-1diH g uPH=A-Czam —Okiain fooula haindyV dusslectedfrem N, or CH
. Qr I | bstituted aryl, cycloalkyl, heterocyclyl and
mg%rnﬁ@? ﬁ’r x]a Y. Ais either unsubstituted or

ubsh% egfeg% hp’&‘oggfg # Q},(m{,ﬁ efifd! &o a?zndoorcygho or alkyl,

fer tuents. Suilt
c;&mmwl talleytarsinbo ralkA)xmr earhoty, |alwlar@docafbwl ZGIMWTQ%WQ heterocyclyl-

E(P?aggﬁ %@Zs%gsmgteﬁ%alkyl héte%g?ﬁélﬁﬂerblkcﬂryygér@éﬂyl aminocarbonyl,

razin cdyano,
alhﬁtabomﬂgmmlohyyl orc yatklyzio, k)aacha@pnonaé{y kyquﬁﬁ!tqﬁd by one or more

I
PR, AR SRaPBRLY 7 L HEalafyhmein hssaaiuens can b e same
asathalt describat lngrein jord stestitted alkyll C/éﬁqggjhgg to qlﬁmg|p(5%§%wentlon Zis an

mfeééépégtwéeﬂ Is%‘edte%‘ #thuhb 0y oF@erroé%m@@Y |c§ﬁ"b8 q, 23k ky!

car t hi oam de, urea,

Ri?ﬁ?‘hﬁéﬁ eﬁe%ﬁed"’ﬁ?d'n‘?' n' %rabﬁdﬁll J@Id‘é}ﬂyﬁ”b%o%ﬂ(yl alkenyl aryl,

?rou can be sel ected
ammnar@ogylngh@o@byid aralkgl; o@@qyﬂkﬁqﬁlﬁ%p&ﬂm @@(y yl, each optionally

s b%ahkefydryé flue ﬁﬂsk%l@&%d frfet (al%l%r{u%a)csyen haloalkyl,
halgg%gﬁ] gFR4)9)<am(>@( ﬁé(iégmé/}e%hy@cqgam) e&%qra ylm%vi(qx@p?ml)%cycloalkyl

| -
group. el A %%ﬁ*}egk&% =9 hyd eﬁji?gﬁﬁ B@h'zﬂnQM)@Hféﬁo%ﬂ@l or C4-Cs alkyl
gm@@(é‘w) forRe)@mMple aﬁwd@@@n phnshermieH Py a@«f BY?JP?E%PF a Cy-C4 alkyl

F)m a cycl oal kyl, wherein each R4 is independently
sel'ected from hydr ogen, hydroxyl, alkyl, carboxy,
?ﬁ{ Péyé'}l Iyt lonallg é&%&ﬁmee%l M&su@hiﬁ@é@y abky&ycloalkyl heterocyclyl and

am no, car bony gls an int %
hg’rermlea i® |e§h¢r unsu stltu ed or substltute by 1, 2, 3, 4 or™d, preferably 1, 2, or 3

and most preferably 1 or 2 substituents. Suitable substituents for A are not limited to
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0, 1, 2, 3, 4, 50r 6; vis an integer selected from
0, 1, 2, 3, 4, 5 or 6 and wis an integer selected
wo eaants7d, 2, 3, 4, 5 or 6, wherein R3 is al klyd:v/mpzoos/omns
-(C(R4) (R4))P C(R14) or 15 - S(R4)(R4))p C(R4) =
wherein RO is selected froma“single bond,

-(C(R4Y)(R4))g-, or -C(=0-, wherein R14 |steIected

Gl BYEHo88 e e @&#f@gfnia'cé*sraweé%”. B oy feteroanalion

cyicloalikyl, lacgh dalkarian, bitkyseliteaesbnit, caﬂch(aﬂémbo«mmsnd heterocyclyl, -

Ve TGRS E ST T S A ————

alkmiyegﬂml S&Vmbecbrbomahylaauncs alky) estens, @Grbarhateethiod®iigde, urea, or
sel e N a aryl al kyl , or
S Wﬁg‘é g\?fem% %aggg@ﬁﬁyﬁ ‘y%@m&o\éwwnds of the

h 8_RO-,
L BPAR Dot EABe SERERPIEh 8 P B Bty g -
alkybyrt, ext chllostnarty&s ot rwcmas@tenahe t erNHHGRR)by |tse(|ot(R4)(R4))

(EH' gﬁgﬁfé BB Bes SERIRHERE boer oot BERRO AR

(R )Ja(»C=@)ngire:ycbamabnowah«ytenbowdiereira*(Cﬂ@ R, IR)(RY)w and

(é@%ﬁ%mv f“i'? g%gh c{eg%ﬁggﬁ’g ah%h% S ?oé?@lbz? %}(&{3&@1 ngrrebn each R* is

mddrmnmienﬂ&heaelactsdbs‘m pth_ydmgesethme,{ln albyu owangxyy hydroxyalkyl,
e}rrﬁféﬁalgi{lg o%;%xgiyi? A iﬁé, Gor;aﬁléﬁ%ﬁrcréar&o %ugﬁ) F\%%%fr selected from

0,f1012, 3p4.ampl 6, v Elad &ltéger seba;tw faomdl, Ky P, @f4 cﬁwer & endl @uis an integer

e r gal b 14

sty ol Qb1 2 Bonbogy Coutire RoBS R CEREM-CIR™ or

-(@(é%“i(RE))l)g-Q(R“)%C mehisdimRY is, selpemdyfromsa angle oo, i {G(R)(RY)q-, or
S Y4 h

d)( g)rg%e(&ﬁﬁ |s%pec!téd3fr|}%rﬁg1%{?§en Wﬂy&%??ls%a\ﬁr%/@&@rs an integer

semﬂb@iﬁrcnmtﬂed Abk§l " refers to an al kyl group optionally

substituted with one or nore substituents (for
4 4
Réxaimpl dormul 4ll,subbt i andentld, ean1 be zeladied i tiiasmt sYCRH R,

_(@@a ﬁ?%&%"@éf(?fa&gﬁ(g@@?ﬁ%,{gq# @@Rﬁ;;ﬁl?ﬂﬁ (d(ﬂ“)?ﬁﬁ il aefein m is an

exa
mtggbmel@cetedmfr@m hol. fdd: Rar Ggehereimidr ig:ep eCt?k’drorthr@gen alkyl, aryl,

?ngorgﬁv qn1nes azi do, hydrazi nos, cyano,
eteroaryl cycl oal kyl, acyl,

Wﬁér‘f)ﬁlé?&ﬂb‘ﬂ% th@I é&%‘ﬁbunﬁ?'o@lthe Al&tlonhR teﬁﬁ§ Q@é&’ bieCtoAd Bonstrued in

acyl am no,” al kyl' esters, carbanafes hi oam des,
aqu@@ncg with ifeniohp\iag defiaitients uniegs 2 DripLACRRE qlasnse:

" is used as a suffix follow ng another term
Thehtevrnyalkﬂxpmtﬁfg)f or a3 Rar of Aot RSN HEFdP 4 St or branched

saRbrkied fﬂfﬁ%b%rb(ﬁ‘rsgr@@é idel RPONGle APAIMIcRbESbdAdstRAiING £ 1 10 carbon

one or ‘two (pref erabl one) substituent(s) sel ected
atpmgnfor FABPIRE to SprEPR atomq VRN RREPI T P, Camog@t%@s “preferably 1 to

4 B8bbRREAEEhEn a” Alserptal kydd hé@frefo‘no&/mgamc@blsulatcgﬁ QHB subscript
substituted with one to two of wherein R is

re@rsk5Q>)thgg1w@tfqrrfgdcq;gp@@torp%ﬁh%tx%%p@ned ey gpntain. Thus, for
exa(‘rﬂﬂé’ |O1%||Ry1| me&r®f 8 SiIkdPofontQootistdrbert 8. IEXmereglb‘P alkyl groups

as defined above wherein at | east one of the ug)g
arg Ptk (ihls Prapyl, dRoRIPPY! RUtYbelBPRieY, $erbiiyl. stgepuld, 2-methylbutyl,

pe@Z3d-amyingnd RE r@on’i@fgr RYRbKY lits iE@herss hgtyBand=As gdmers and octyl
group whérein Ra is al kyI ene as defined herein.
anghitgrippraerst hydr oxyal kyl "~ i ncl udes 2- hydr oxyet hyl ,
1- (hyd thyl)-2-neth 4-di hyd but yI
T%&réoggﬁ%ﬁy s}ljbstltutegealk){ pfe?g ){o an a%kyl grolup opgt%)r(lgllyus&/bsﬁtuted with

one or more substituents (for example 1 to 4 substituents, or 1 to 2 substituents) at any
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15 The term "cycl oal kyl" by itself or as part of

anot her substituent, includes all saturated or
WE00bi0edsry sat urated (containing | or 2 doubl ePODRER)5/013715

hydr ocar bon groups containing l, 2 or 3 rings,

i ncl udi ng nmonocyclic, bicyclit or polycyclic alkyl

roups wherejn each cycli.¢c noiety has fro tqQ 8
ava iRl Roigt ar%t,acmentemﬁémt'@ %rfrp'%sa?@%ﬁp&yg]ﬁ&?efﬁwdude halogen,
hy@?ﬁﬁg})'cﬁ(o? 0,6 anfhied, D erimtls O MRindsraz@ Ny dtadndg) byano, alkyl, aryl,
car bon atons. Th? further rln%z of ithi b . . lami
heferpanyl ﬁyﬁ'@%w saflk3kdammonglone tupl Alyithigseaiooryic ggidyacylamino,
ali déiars, icaianttdd) irivighides aures, Sgrensmides anti dislike.
anpl es of nonocyclic cycloal kyl radicals include

WE¥E fHRPeARY hikylC kChsasy4 suftiy el stothartetna Xl hydroxyalkyl," this

is B‘tyggrlgpogggtgfr%gels%c%rgla‘ g%%{;%gqnsg%éfg%p lﬁ'@f%ﬁ% é)%)l(nagngulb%ﬁtu?gd with one or two

(pﬁ&%ﬁblﬁ/dfnléwE%ﬁti&fnt(sbé@l&ﬁb.@lﬁ[oﬁ: ﬂnegh]thmdﬁ@q?ﬂicallﬁfianlﬁgtg?rbup, also as

and the |1Ike. "optionally ubst it yt cycl.pal kyl " .

defige harain, "Akoyialod! RyereHa A gre et Hf Gngtta two of OR,

wisHERt Rt iy &idoxy (dsOdefidad eers! raarletxagwp]grr, “ar?ﬁybsdri YargNalRyl" refers to a
cte o [OK]

or 1 to 2 substituyents), sel defjned, . .
suBBiiied 71f SERtps3 Sieiined ok WhapB 7t (st QT P e dhdsupgtituents is
anksr9ichs defiheaboRG, b0ch o bénAl.cyclic group, this is

intended to nmean the cyclic group as defined herein
THa2inh Shyldvexyaikiig k&fe BB @s-RAO WY gdiipswhenéin &tigalkpiend ab defined herein.

Ll 5! e s 3 B,

3, pumyarsgbatlikshd stifirih, cont ai ni ng at | east one
unsaturation in the formof a single carbon to carbon
Théoibrh ¢ cydaudkyénioly hsali orgas pad ol @nothebeubsiitiems, indlodes all saturated or

e Ra el Y g o e, B B A8 o s BpfHRllng 1, 2 o
3 gn‘fwgﬁ,lt igelmylsdlng _gbgﬁ?glri]alrbigﬁﬂibie?yb?lyﬁyqﬁc cthejm?grou;% uneesiry [gach cyclic
ol 0t & o BERMER Ao PR iehbRarb BBk, oo SR oy Milpote o o

cariah ateoefos ex@mple3d tps rhaminaatpmsahioe funbel rikgs ofAmulti-ringcycloalkyls

mREbe RSB et BT el ERYtyshh 59 ok ol sl gl Fyamoles o

manmeydic nyciealisiibadicalseintisidé f ayclapxenybl eyclobud/l,oeyc®pentyl, cyclohexyl,

i . i f :
cvB BB PRl 9 e EHITPEL Il R A noae
detahydroydphtiny, bicgelbf [Sof.Ohsingecyl, eflamaolyheand dbstlikeueht ,“optionally

subSifleR b Agu [ b gHIHENER, Kl | grore spiosiuens (or

exaimptg & 2 ar Benbstitueris,caribior? subghifuentsorrtleoter Merithesedafined above

t0 f : - . , :
o RaBTEET R Pheg' 86 sH1R"BHS, 18 24, E05RACR AP cifo growm, i
is gderuzd tatroesn thExcynil gouplasydefined gemimbaing tv sipglelbonds as points

z - yl, 3-butynyl, 2-pentynyl and its
Ofi%gg&rrﬁ%&xé%%@%wg and its isonmers, 2-heptynyl and
s 1S e l..a i teS. L ke. ;
o Sk OTRL, 7 SEHY Y st B oA SRR N 6. st o
brahdhedydikyh abvdin goolairingnal legstame Lojsatmat@nli@ tha feemiof @eingle carbon to
3 or

ool b SHENES I Bpul 2ot S BEASNERY Ty layhid 125 copbon toms,
prefiebatty £ e 8daedokydtomyheese Riefeyably 2do gscagkordeipimaeldxaineles of alkenyl

ivalent . 1. e. ' t W{ale] :
R e R D e
heyeoylpand Nenisémetst i2deisaisnds its fiseingipl @rretenyt @igsits isomers, 2,4-
i : yihen I , ;
petnﬁdﬁéejﬁ/ﬁ%ngﬁté’g I’p})(rg'o %‘{/]I gﬂygﬁgg%fé&?@%tﬁr&%?@% to an alkeny! having
et hyl et hyl ene, 1, 2-di net hyl et hyl ene, pent anet hyl ene
and hexanet hyl ene.
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Simlarly, where al kenyl groups as defined above and

al kynyl groups as defined above, respectively, are
wa@l2awaloedsty9 r adi cal s havi ng S|ngle bonds for attBChRRID5/013715

to two other groups, they a 3 termed "al kenyl ene" and

"al kynyl ene" respectively. re aIkyI groups as

efined are trivalen i . t hr Si I onds
opfigHaIRs ot ek hprel SusTiants Jior b, Toiet 4 MubsiAE, or 1 10 2
substiti@tls), ablsstey e hibse adfitiediabeve graupstitutbloatdyl. m ti ng

exanpl e of such al kyl yne include, nethine,
Thé, terd- ‘@ikyhIl g, itseifdot lae parkef avibeiee sabkidost, gazfetspB) aSStralght or

br%reﬁeﬂ%ﬁ‘tn%éiw%a%rﬁté%aiph% Hhedhutlet i Re)oiet o S Riscarbon to

carbainkieiphg! hor@'" arer havikhd 2ty | ion€arb @ @tdss, fdhexdanaslen2' tr &/ lcarbon atoms,

PrefRABRGE (B LPab RO ks Profa ab 4 9 & HIbReLe BT Braples alkyny
grdupseey @thyﬂyl( 2-peopynily @ratyaiyh GRutpmnaspenticyl abd dy d:s!omero r2-hexynyl

anfls5¥Sats, Z2ihiaoh ot 1 SRempisy RSV AT s padnels 4t e ke, An
optienailly estidsyitutéd paliyalyl yrefeonttai ahnglkgnyl ohdvied ocoptipnalty one or more

o SRPS I Stk 2, LB el LR, et o
thdseidefired ayolediat sybstitutdwealrylocycl yl  or het eroaryl) fused
thereto. 30 Non-limting exanples of aryl conprise

Whidre iy gluupb esydefihed lare hma&he nyel,, wi twar srﬁgle dtonds iferydtiachment to

tw%oﬁhe%rﬁrﬂégﬁs’ tti'ey arg:t’e(r)rsé% ‘?IM%'?] gr%ér% %\icyn I&rpr%t@g g rtnﬁlre)elof alkylene

grdups2-incl@des 4methyleﬁeacettml|ahe,ylrera;ttylm@hylenﬂe drimethylene, propylene,

tet?aﬁ%ﬁ)bgﬁe & pyl%rle 1% drrr%th%ethxl%be ent%?tﬂ?l%hg X!ﬂ he}amethylene

Sirbilartyd auhgte alﬁenyl @Houps- asadet&édmm,@&r%élawl groups as defined above,

PCT/ EP /
ST VSRR R 1 IR TR Moo ovraroupe
thayi dve teroied), "dkenylemdiemddalynyldne” r@specBvely.4-  or

5-pyrenyl. The aryl ring can optionally be substituted
Wligye el @rroup@ ,ae dgtirm areddvalent, ke, wijbtthreﬁ &lngie bonds for attachment to

thréé' %ﬁfteirt | are rtgrfn?éds"azl& 3/?\@" 3F yétlrﬁiﬁg'i Sr%uBgt Ngrﬂf'ftjﬂtti}’lg example

re s strtuents
of wct&ledmamcluemtreethoe, 1,1, 2zetbylirng, eo@éha likgent s) at any
avai | abl e point of attachnment. Non-limting exanple
Wheire aikenylsarpens asidefinedzare trivalasd: e, Wit irempinglerbonds for attachment

to fAYEH Qﬂ%ag@ﬁgs tﬂ%)f & te%e&%l%ﬁ&@h@%ryIa%lek%rlne" @ﬁf)é‘.o

azi do cyano, aryl ero

Th&lférhp%tr%y ET E??d’ heref Wr R As p%llrtktwa@rBth@P@@'u?QBﬁélrs but is not limited

carbonyl oxy, fused heterocCyc

to ﬁa’looéd’f kqarboraatram bem@ow;hp (XN Wﬁ&@eb&nbémﬂnocy@lpwb@wlc or tricyclic

, arcﬁ‘ﬁ%l C@Lgl%"éty é?r?é E&tt¥|nrnglpt@hlﬁf%¥ wHidH & fulsed together or linked

al oaryl, carbox acyl am no, alk
coxﬁaéerﬁbméyréca"vmq%awae 5 toréatonay @hhﬁﬁbﬁeenoaerfhlehds tah@ﬂatlc The
arclrhé‘t% rrﬁ‘g]ethy rbpﬁér%ll'ysmﬁiuhééloné"tJSYth?H@ BAdifnaf Wirigethér cycloalkyl,
as used herein denotes a group
hete@ocypgyl or f\rﬁ’t@rroéfyﬁftﬁ%ﬂ theeeteys defined above. The term
‘aroyl " as used herein denotes a. roulp %
Nontigriichexargples sf aryl @I@T‘Prr'f@dphem/' Yiviri @rlﬁr\yl 5- or 6-tetralinyl,

1-, " Alekerpany| 6. as opgesishei 0 &szntagmh_t/r Qr, ASoP@irdeRYl, 1-, 2- or -
another group refers but is not
anthryl, 1- 2-,73-, 4- or 5-acenaphtylenyl, 3-, 4- or 5-acenaphtenyl, 1-, 2-, 3-, 4- or 10-

phenanthryl, 1- or 2-pentalenyl, 1, 2-, 3- or 4-fluorenyl, 4- or 5-indanyl, 5-, 6-, 7- or 8-
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limted to 5 to 12 carbon-atom aromatic rings or ring
systens containing 1, 2 or 3 rings which are fused

wo ogebery or | i nked coval ently, typically contBETERPOH013715
to 8 atons; at |east one of which is aromatic in
whi ch one or nore carbon aton¥in one or nore of these
rings 20 can be replaced by oxygen, nitrogen o

teH?'&YPéor\}ﬁ%‘lﬂé’ the nitr 6&&4%@%1%?““}4& er oat onje2 ﬁlﬁVdrO“aph’fhyl
diBER AP o tény di- zed3.andot A18y@hjir ogen het er oat ons

may optionally bequaternized. Such rings may be fused

Tﬂeoa%)ﬂ rmgydan @m@haw k¥ |subSRtiRH AR Yhe OF nite sLBEHGEME. An “optionally
ionally substituted heteroaryl"” refers

SL@SH‘@{@( Fyr erﬁa\ﬂ %a@b?{lﬁvmgapptipn@p]\éo%q or FRg¥e substituents Efor example

1, SZJ@SW éﬂ@@&@stlﬂeﬂfs exanpbes %ub%ituéﬁté)fat%n’? whsitdnial hlSof attachment.
2 or su stltuents 25 selected fromt

N%f'mﬁ@a %wl@smé.suewétﬁtlt%t@oaraﬁiecfeﬂdwm ﬁlpts?rﬁdﬂydroxy, oxo, nitro,

exanpl es of heteroaryl can be 2- or 3-fu L(ﬁ)r
arﬁmbhlaéfdi)é' l'\(yﬂféizmbhaﬂaﬁb)alkgzl ,ar@ h@[er@arpb{” Sy| héteroarylalkyl,

- or 5-imdazoly 4-
cygloat, saseﬂzoqa'by'ammo alygmingcariomt yreog™, Jakyghrbonyioxy, fused
héeﬁoégél)h' ﬁél@él)d/l; afkylcarbonf@! aRylbRycaesdnyl, .aryloxy, arylcarbonyl, haloalkoxy,

triazol-1-, -2- 4- or -5-yl
allioxg hiel, pgxlgplg,lhaloargl carb@xy,o@cyl%mi;p alkyl esters, carbamate, thioamide,
uréa %r%u%@ﬁé@%‘é' add tHl like DwhidreinlR 2 idtalry 28k @Z@lnodor c9Eloalkyl.
-5-yl, 30 1, 2, 5- oxadlazolyl 1, 3, 4- oxadi azol yl ,

THe #rdr Téﬁyléd) %Oilse’%l- hé&einr @er}dtes 3, g?oéptbta’atﬂl %@fm@arﬂﬁs as defined

5-yl, 1,2,5-thiadiazol-3- or -4-yl
avag 4-thi adi azolyl, 1- or 5-tetrazol yI 2-, 3- or

T@_ %I‘H %%/Q%'"n?ﬁ usezq he?ﬁ)r}/ [:Igrrgcg é\y@r’p‘yP hpg%)ﬁ‘xrgﬁwher%n ary is as defined
asdved- 4H thiopyranyl, 2-, 3-, 4-, 5-, 6-

7-benzofuryl, 1-, 3-, 4- or 5- |sobenzofuryl 2-, 3-,
THe terra-“hetéroapyl” s beéwbétbinebwlkselfbr asPart céh‘-anmther group refers but is not

ingisa oy I T2 Bai-aiofisrofits Sans 5 rpE- eRasORARpg . 2 or 3 rings

which pye &BIed;ﬁbgetheﬂeroMﬂed rcofaleotly, -t@pigally Cbn{tbnming)ﬂ to- 2@ atamns: at least
or%?’g)(/vlz{i ?t}lﬁs}ﬁrﬁ%fginﬂw%c%&e O'Bmgt'é %érbgn %foﬁér lﬂzdg%Cir 'more of these rings

canhbene[o@upéd dyf oxyen2-njtrogdn, or- 4ulfuroatom'5 wherelthe Ritrogdn and sulfur

[ 5-bhenzimd .
rggﬁ)% Wagzgﬁ)at&ﬂ%a?{%be %Idlg’%d aﬁg thé mt;c?%eennéetgaoxagozrg r?e’iy optionally
be?quate#mzecﬁ -Sudb-rirgys May ba fasesiztol g aryB qycbalkylsheteﬁgarxdror heterocyclyl
- ot hi ” f : :
rlrlge%\g %h?c&r}aély%ﬁggt}{chfedéﬁeﬂ?{éa %Fgerg Fo g ?_e?erggrylorr]avmg optionally one or
mbrei sotstinmeots (fanyedxample, 122, 3391; Msubﬁtitl@nmmrhhnglqr 3 Bupstituents),

sege:c:teojf:rc’)rgéhose%e(?ﬂ%é%Egvég%y glébﬁ%tuteg’ aBX razi nyI 1;1: gr ’
NGHiPEhE Wbples i nefroaricay be 2. %rs: fe]gyl %. ﬁ?'ﬁlﬂtﬁ%@?ﬁﬁ@phen-yl), 1-, 2-

orz-pyrﬁalylo‘i 2-, ﬁhrﬂﬂﬁﬁwdaioww,-, P, 4- @-S-DVraaolmluBnéxar Brigaxazolyl, 2-, 4-
uisn o 4 i
%Oﬁaf%? in Pr‘ S}O’crﬁ%zo%/l ﬂ 4= %F@éhlgﬂyyl ]r2'3 t?nazolg‘r- 9., -4 or -5y,
1 84etaamH1r- nyd- (6]4J-I oot5yl) 1,223~ oxaldlazqel 5r, 5QLI,, 1,2:4- gxadlazol 3- or -5-yl,
S v il B2 gt o
1,85¢thimdizizob$H or -2-y, 1434 tBladlaP-’Olyl-, gt er 5demaolyl 12- 390r 4—3yndyl 3- or 4-
pyé?‘é‘%ﬁ)@glzc'ﬁﬁpagow h?.yg"f“é‘i“%’l;@g"%': ¥, 5° B%*@f*gqp@?agr}yl,g%, % or 4-4H-
thmﬁyf@hﬁlnantihr 4d|5n,y6 or Z-berzofurd, Tor3- 44-’@;& isqpefiaofurm 2-, 3-, 4-, 5-, 6-

or’%’-ber%o’thl%nyl 1? 8 -'or -|sob%nfcgﬁ1 e?wilp% 0 énént hr bﬁl nyf’mdi)lyl 2- or 3-

or 2- phena2|nyl 1-, 2-, 3-, 4-, or 10-phenot hi azi nyl,
3- or 4 15 furazanyl 1- 2-, 3-, 4-, or

10- phenoxazi nyl , azepinyl, diazepinyl,

di benzo[ b, f] azepi nyl, dioxanyl, thietanyl, oxazolyl
dlbenzo[a d]cylcoheptenyl or addltlonally substltuted

o " o o T . o, o
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group refer to non-aromatic, fully saturated or
partially unsaturated cyclic groups (for 20 exanpl e,
W@ 2a06/0d87enber nonocyclic, 7 to 17 nmenber bi cCRCI/ER2008013715
10 to 20 nenber tricyclic rin 3systems, or contai ni ng
a total of 3 to 10 ring atorrs§1 whi ch have at |east one

)E’S%lﬁ)&lo t InH% o(gf- tyﬁg ‘ﬁ@g@{% ! bornq @t ?g‘t@‘ég}\— -m n MI ﬂg’Z 3-triazinyl,
12 4hteraan;uam3r5 trimyink@yy et- Ior -ez-yl Gw@ﬁo[ﬁShﬁ}ﬁJEﬂrﬂZ{ ear;s-4- or -5-yl, 1-, 2-, 4-

oL 2950 B PR o8P censsoacon,

2{1@1@ eﬁoa&-o:ns7 -bayzaX5zalplt Ben:al 5y, $)€or0X4béhZ|e«ith@IZdlyL e, 4-, 5-, 6- or 7-

b z%fh?%z%ryér ot Er(l)l?rt&t rgqng[lr%yrég)%rl ng réeﬁl ?It,g 9' zed - or 9-xanthenyl,

1-het, éicoath:’neooxaﬂalmybm - pyraaﬁylt he 2r| 349405 r8-NT- orsyHBHeRRinyl, 2-, 3-,

BERSABFITE, 2125 A8 L IRBL UL ey, 4.5 o0

pl’ttlhmlangﬁ @ne3-oor mphﬁpndmylaizqrm on%—quﬁpkalmyalzhy 4-, 5-, 6-, 7- or 8-

BB, ELESENE Y 2! 8 et B 3 IR v, 2. 4.

5-e8aifpbes lq,umzzolal o+, :{304—4536L)S7t-loi'Bemcﬁ;m(ﬂinyl(lsdmlr%lyl) 3-, 4-, 5-, 6-, 7-

orZRIPHE 2 o 7F PSPy e drer ebs el E=gPbpe 5 4 5- 6, 7

8-imc$-ualr®o|mxb,e1-| &Ny, 4-aZet6- dV—nyi 94 or depbknamthridinyl, 1-, 2-, 3- or 4-

L: ol Ldiny i soxazgl i n | i dijny
ac:‘”'g?”ggi’m?d.égy{‘ % h.éa)z(’eol| dP'n %ﬁ’e”'i“éo@?ﬁr %zgrlJH Ryl 8- 7~ 8-, 8- or 10-
(1;T)ijmnladyirolmylsLrbcoQOhéy\bzm)B,l—H FNBQI3H A-i addDipmghothiazinyl, 3- or 4-

dol i nyl hr i.SQC rorran xant.heny
fulgB Sl T Y 5 S0 B Pheno B850 2PNy, pe2GbBS tanzole. tazepiny,
digeanylol thjeatayyl ddzglyl ndiberzaly,d]cybahbmtanppazal yadditidbally substituted
de?igtgtﬁ/eg(a@e%g PCT/ EP2005/ 013715 14 2- oxopi perazi nyl,
pi perazi nyl', honopi perazi nyl, 2-pyrazolinyl,

Th%_@yrﬁézﬁétkmégcl%pé? aﬂ%tlero%gb'hggru%e& 'ﬂ'e?é/ £ 3% se,f or as part of another

ra ria
greldm pﬁefen‘ ﬁiyInonrﬂwmatltazﬁlmwIsaturaz@mrngamalb;(mmbted cyclic groups (for
ex&ll?\gfet %i&l 3133'2 Ph@ﬂ?ﬂkycﬂ& f’ig'fgﬁ(g’%ﬁbgr bleyCIIC or 10 to 20 member
t”(ﬂﬂhﬁ(ﬁrﬁﬁl 9m¢ter@sn9ﬂ Conialwmgmﬁpf%bbaltﬂﬂp ring- aimva)zwblchyllaye at least one
he%égtg%émbdﬁlr at Iaéﬁ%ﬁ@%géﬁ%{oﬁp%éﬂ}alhop ﬂ@/ ELLY R the heterocyclic
greust euTigiaingiasharfaioatsm nyay, havkilo ko Bpticl heﬁgﬂoatoms selected from nitrogen
at&n‘ﬁ‘é W?é&h%h@éndwlsfuﬁﬁr‘ & mst\nbé’r@%@hgj Pﬁﬁ( Lng Fhl“d?‘%%teroatoms may

di oxol any oxat
Optlor@lls bter%ddaeri/ |and @lw mitregen thhtea@latamrsnwy orzthnally be quaternized. The

hefbé%ygr@gH&‘parﬁ%Pglé g;t(t%{ﬂ?” en%d?/ﬁjll\?_tel}l‘)'é'fo%/ Frr ?%galg %Ydm of the ring or ring
syster, whﬁsﬁjvai@mfﬁzaﬂowsﬂa@ as«gmofzmyltl ring, fsei@rpmmmey hzcﬁl[lsed bridged
ané/oﬂjéihéﬁ( tHk O@Qﬁ’ bne Qf %or%osgm;%}tgmg;: ﬁﬁk“g Ilg %gg%tﬁ%ted heterocyclyl”

ara self or a
refpré;ffgrasK@t@r@ygmlnmt@galggon@pkmprwb@tlguenh;e(for example 1, 2, 3 or
4 RbefitaERE!

R Do ad ar P B SRR i anGte deffieg soove for substiutes
aryl.adi cal s i ncl ude benzyl phenet hyl , di benzyl net hyl ,

met hyl phenyl net hyl , (2 napht hyI) butyl, and the
ExgmRigty stamwclnqagmupéyww R!waqilnxu azajigliriyt, deidazelinyhgmidazolidinyl,
|so|§é§idlln¥1f %@EBIﬁ'ny?Ub%dxéi’cﬁlmnyf ef ﬁlr%yrl(ﬂn)ﬂ df %ﬁaza@w‘g{ piperidyl,

one 0 he af orement i oned cycl oal groups attac
sugEHiey, o3H1fWé>'y' dﬂ@@léwbﬂwwfiyla|ch5nm@wbllss\cschrmamml xanthenyl, 2H-
pyrﬁg@%ls ?‘)gdygggwrlmo?hw&lﬁﬁlyl‘@ %)@%qw ab?ﬂ(&}lﬂﬂyHQﬁ quinolizinyl, 4aH-carbazolyl,
cycl opentyl met hyl, cycl ohexyl net hyl, 1-
cycl opentyl et hyl, 1-cycl ohexyl et hyl
2-cycl opentyl ethyl, 2-cycl ohexyl et hyl,
cycl obut yl propyl ,
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20 cycl opentyl propyl, 3-cycl opentyl butyl,
cycl ohexyl butyl and the lIike. The term
w0 b@bmsascycl yl -al kyl " by itself or as part of PCDEP®N5/013715

substituents refers to a grou? havi ng one of the
af orenenti oned heterocyclyl %up attached to one of

SUE R TR T v —
dlbydranZkybyrgnyw@f-lacherl |3$46|hlye|beﬂ$pyt@hyll tripzinyn . cuﬁﬁahﬁﬁephthalazmyl

w510 Bt b, o B e b, 224

pigeridoogl, at omaoxnplparlmhﬂnyl abkaxopyrtolgdioyp ma&&o@idp&mw mdolmyl

o B, Sl abiam O ook Beunciny

tetuafk»drolsocam}dhnylnﬁnc&n@ahbllr@u ItrabvlnySrphthI gulfoxgle, @idtnorpholinyl sulfone,

1 %EJX? iatrr]'MtR ed {?\'any @1{ Et é’g’ %ﬁ%@nyéylegle} Prrafjiadiazinyl, 2H-

1,5 éFCEEllhlaerﬂ]h e tﬁﬂ-ﬂX@tﬁWl t heHefyerolzid@, encsargpases, 1 Id’w(othlenyl N-

forgﬁegﬁs%rgﬁmgl (‘2a§ ggnx%rop%ngg\y 6@'%5’)% é] BSH}X ol ka/ 1 4](1S loxin-6-yl, and

mdyphglingl., val eryl and pival oyl, benzoyl, phenyl acetyl,
phenyl propi onyl and phenyl but ytyI The term
Theatlekm | “arsilky " bybiyseilft redd pat ofiangpthet sufstiueat hders to a group havmg as

o LY G S A Pl BLEA AU PRl ot v

Examplem 2ﬁ06hﬁﬁla$79raa®éﬂ£PZGGEdé)135@&yl 15 pheitetbyial Icylbenzylmethyl
ak kyl ye I groups, arylal kyl
még W?‘ﬂy‘r §| eIt A‘%em R6) (R7) wherein R6
4 dr ogen,
Thg;‘% oalc% alﬁ)gér‘ﬂgy(l 'ngf%%ﬁ}cyc% éaﬁt c}f ogf;lgeorrs %nhtglgnt refers’to a group

haxog- [ongi tdf n¢hee xafngsneantionedl kxdl@aikyhogmapsattacha@l ude one of the

afJFSJnQM &f@g”moa#g\“%%%s eé{éﬂrﬁ%@o”& (Wﬁ@ liylgkyl  radicals include

cyq:lgmgvlmeﬂml no, cs@mbuwnyﬂhahm nayclopentyimetiyll.ani eyslohexylmethyl,  1-
I u

cyﬂ%ék:rlﬁ%’iét‘;f‘lg% g%gcleggxy}lé}ﬁyl 5 légclg%ernﬁﬁﬁﬁlr @c%li‘,ﬁhcfgnxyrl]ealﬁyl %%golbéltylpropyl,
cyglgraridpgpylu - CVNPQentSﬂhéth @vaWWMan@wme refers to

the group -(G=0) -NH2. The term "am noal kyl" refers to
The fiemy rsierocya YRS Wikeetf ciresReart of thmreEn@stﬁuents refers to a group

S u 1 r

haﬁH bhé b?dthe %f&lan';%éhﬁ‘éd }fedne t @?M 8%@ %"n lt00Tone of the

stituted al
af%%%fgmd @Jkylaquw i, 9cd oo & & rwhaipiar R} is alhﬂene or alkylene

su@éillﬂﬁédibV%%ﬁg@ﬁ@aﬁ@RC%aéTﬁeléﬁaéyB@F rGF;EC“ bed above for

substituted al kyl. The term "cCyanoa refers to the

ThEresR “akp- @\'lt@@l?ro?'a‘% ;ﬂ}t bf aftblst %U@stﬁuerﬁ Lf@f%?é 'id”aﬁdalkanoyl group

alk£lene as defined herein, wherein t substi t uent
havng2ttR sathen atonihat a ghepyialkarpyl wt@wwefaikanoyl monety has 1 to 4

carrﬁgﬁﬁd;ﬁmf'g%; anr:égﬁ%yl PP&Jg fHK&H t@'é‘h@lo@d@l QQ&?é@Wlnot llmlted to, alkyl,
aryhymorgy R@T'C‘H?r%‘sdlﬂﬁﬂrql{li’teéogl kwhea@nd% |Cﬁ@d36h%ﬁi%¢tﬁd fr@ﬁdalkyl aryl,

sub3EtutSd adiky] P spdRaidd uipd A kd’éfm@@ H&%lnneﬁhe NEFR! Beyl therefore

wherein the substituents are 13) sane as

encpERassee dheBnke alkylcarber it wheipin RODisTalleylt Saieh acyl can be

Ikt oy nRest, DeK|A ef t
exenﬁb !PS_IC—OW 0 e&g)ré Sn rB?J(ter )\%nérR%jllenah ;g\?agdlﬁﬁ bgnzogll phenylacetyl,
ph W %@@W'@Pdé’hﬁwblﬂwyéubst ituted al kyl as defined

The term alkylamlno by itself or as part of another substituent refers to a group
consisting of an amino groups attached to one or two independently selected and
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and Re is al kyl or substituted al kyl as defined

herein, wherein R is alkyl or substituted alkyl,
wWoL@sm6687¢ he substituents are the same as thatPCT/EP2005/013715

descri bed above for substitut alkyl. The term

"carboxy" refers to the group -=COQ2H. Thus, a

ot dheHted BrarBusd oblogliht Sionas. myRIERLTaRiRyaly groups
i.et e#MR%(IHZ)JW@E&’IbGXf’ybnd IR eres ebich andpeh@entlygsalsdied ifrdee thydrogen,

ovpafits Bpddlner Pk aioe St bt eabmpes of didmito groups
indladek yettaridorning | (NICH,), eeftley’lémtn@ @HCMLH:S) Rbropwaetigd, Nsdpropylamino,

n- b%yl%ﬁrﬂcﬁ%ﬁ%ﬂa%ﬁ% SFIGQ ugflﬁraé p&@gam@oaﬂ -hexylamino, and the like.
| o] ff I -NH(CO R
Thaﬁf?‘? & on ng‘?ﬂ 'lr%dgﬁ'e é?\rlrogge ch i nélepe%degtrl y

wherein the substituents

Thgl %h%n'géﬁ’ge?ea@&fﬁ’gtgr@éosk?'—'bed a/bove for subsLitut ed
9. P EP20 5 16 T
ThE t%kyl Crﬁ?g%aﬁggy rﬁ%sfwytﬁ-rgf%qpegé Qgﬁl 'gr oup I ° lter "
The@%st % %IQ%)I %‘]{}‘ rtl?eR@roﬁg ﬁsglr oég}r'/y ?%ﬁskiﬁaalg%eneengr substituted

alkytehienBY |srfaﬁdec|>gen Qimkthr substlmtdwalkﬁsascﬂeﬂnetéhler’em end R® is hydrogen

o U511 008 YA AR e 36 IR E il g e above

for'subktjtlteaiatof.al kyl subst i t ut ed) al kyl " ref ers to a group
-Rf-NR dRe wherein Rf is al kyI ene substituted by
Tha|teih “cyrunoakkyR yeliessytnther grabir yR*-6IN suibesin Ritie chilkylelogl orasubstituted
I st I
AGBRE RS Rl RororWhetlin; hefr i Bhes RS A 5,k descrived
abeyenfer sebstiteted abgler i bed above for subst i tuted al kyl .
The term "al koxy" by itself or as part of anot her
The igrat {alipdaminpedrbery!'t iefers do 8 giowr{SFO)NRJREWheredn &fl is hydrogen or

ght
alkgli(%rgseﬂup Bsﬂfu@{ﬂ f(ila{srkgéjlghg h%ﬂez? ;%rfcf‘ﬁ ’% %Ifr%ﬂ g}?%?ﬁﬁfﬂ&g? %’l{i{‘!”%s defined
heigirg U'H’er@@cﬂi\eg$lt§l§btuébﬁsl Fyadhe wammgmthait éeschbedabo for substituted
alkjpre substitutents, wherein the substituents are the
dane as that described above for substituted al kyl .

Thé\br’tetlnhm EIk?ﬂnﬁﬁ%Fﬂo%?laﬁ'ﬁné"u' ke sl ké)x)ércgfpouﬂ\ll-'i HoideReRe  or

ropoxy, ISO I Opoxy

-NRé%"%hKIE’xﬁ W§‘6E?er5t d)s(py regen obatkdw quémféswkﬁrﬁgs defised herein,
and ®elis kaﬁkylUﬂ%ub@tftmed%ll@'atsméﬁnegynérélﬁe\'/vﬁer‘éfn RSPk d?fsubstltuted

anot her 'substituent refers to a group conS|st|ng
a'kg'uwharre"atf&ﬁ%ﬁfetaewé@rq Eﬁ‘ecﬁ@@%?%mat gegstiped ap@{ed‘ar qutltuted alkyl.
al kyl or cycloal kyl al kyl  group
Th T barar POVE (G DURE P SiclerbrT ey & Sambkrali fea alky! group as

deﬁﬁéﬂfﬁioﬂeﬂwﬁemg WP rlakt SR UDstiRERt thBEisSemgHas t hat
descri bed above for substituted alkyl. Non-limting

Th@l@iﬁ?'aﬁ&:x?éarggnﬁ* HéYér& It 8 &FW%erhr\k@@ toBh i PlaReal i. e. to form
{_ﬁﬁ%, et hg 2) [t hio,
—Cf% eigig R 'Stﬁftciﬁfmﬁﬁia O\resf%apxhtm o,
t t-butyl thi |t hi d the
e fiir a%’f@hte RV RGTAR Ao Dy=PIRE Mhetn 2 s dgfied above for
acydinot her substituent refers to a group consisting of
an am no group attached to one or two independently

The;eérecteelegﬂ@ﬂwlyl garrdamamade d@@ﬁé it ed éme;ﬂ@rr@onylarmuﬁ@@eoadﬂ@f formula

-Nl—ﬁ(ﬁ,p 03% Wﬁm@?)algf W gryl% é%@gg%%géergc%%hg %Lgyl or substltuted

alkyhivBériefr m@%ubgmh@tgbdme%amet dethlat d&scriBédlabove for substituted alkyl,
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are enconpassed in the neaning of the term acyl am no.

The term "hal 0" or "hal ogen" as a group or part of a
W@e@xif64839 generic for fluoro, chioro, brono oPCT/8E05/013715

The term "hal oal kyl " al one or in conbination, refers

to an al kyl radical having th& nmeaning 30 as defined

above wherein one or nore hydrogens are repl aced with

The temo frikyleatbaaamiagalkdhosfers toa- gronp t-RAGIREXSFENEE wherein R is
alE*ierﬂe Bt W&#ﬁ% %uﬁs@ﬂ]t&@h@ﬁlkﬂch“%qﬂc}ﬂ%ﬁ %F%I@Y’Es d&fined herein, and R®

onoe , uor onet
istalkyt aeidefgnast tarein, wherein theistbsiiiverds laye tf@mﬁnnehes that desanibed above
fO?PQ&/t,Qﬁ&ﬁglg |PCT/ EP2005/ 013715 17 The term "hal oaryl "

one or I n’ conbination, refers to an aryl radical

Trln@YérHﬁ “d %rﬂﬁ@@lﬂ@sub@ﬁtu@% dl Vﬁa%"rtfr&% nRo RIpH Qereln R is

nore ens are 'ace en as ef I ne

albstb@%subshw chbmlkViaRotﬂ hvdsqgenair@ﬂ@l @rrsuhstlwtﬁmlknétas @efined herein,
ar{quersS alk9! &r Qul&lﬁﬁgé’(ﬁ a9l led@fm@d ﬂ%ll%‘f/r{ \%r%we‘(ﬁ%g'éﬁbgﬂﬁents are the

group Is substituted ogen at ons
sefrag aeibatrﬁqa@nbed ﬁaovmiorzeb@stltutmalmes - OCF3 and - OCHF2.
The term "sul phonam de" al one or in conbination refers
Theotegmgalsop” &Y iself @upa part 9 aneiRetRstitventieferrdo pgroup consisting of

arh%%é&e Btdh élla@{ed ) o$1'éb§tFéléHgtr @rg foﬁelr{éﬁ g/f %frbtg? %ycioalkyl group,

herei n, and hydr ogen
arlalkgi A %leausvlﬁlkvherypbsqaph UHBLB em@nal% sybsiiuted hynane or more

su]f)gtltgﬁeﬁ?s“\bﬁéireﬁp@w@ J&Etltﬁé‘rﬁgéﬁeuﬁl%d Bl las ﬁﬁ%t Ud‘ifs@rlbed above for

herein, the terns "optionally substituted al ky
s@y&tp@g@{lwl Nep-leaitipg expmaler ph Hitably alkoyy ggpup lnclude methoxy, ethoxy,

n- Ewbﬁﬁ'lwﬂro @%Wﬁtoﬂ{ Y- MB)Y;} stk butoxY hexanoxy and the

subst7't ut ed means t hat each 'group is” optiona
lkeubstituted i.e. "optionally substituted alkyl,
optional |y substituted cycloalkyl, optionally
Thel e el e AR O e Rk ofRartey sspivprtielets to a group consisting

of & KUY lafom WREERII ot IR SR Hrbdp! 6&9&1@alk9|5g?r60§ 3 |§|k§|a<5fecﬁﬁ>alkylalkyl

t hat described above for substituted enever
greyR: gash prtienAly1supslitated hysongsgmpere §L|¢§tlwgg%ﬁyherem the substituents

aré THE ol as ithat 8edBBBY atb@vé ekt §§[§sﬂltutb@@lky®nﬁorﬁlrmﬁﬁbeexamples of
IE))étdrogens on the atom i ndi cate he expressio

alkydhigg "groups t iy megﬁy'“i"@pﬂa?'&é&)w?tHV'Q'%eK%@Hz% £ r Brropyithio,

isdph6pyithidi, AafUBMhE, ReButyRRieVdedeslityithid, téieuiyitibCahedithio, and the like.
atom's normal valency is not exceeded, and that the

Trfeubfrﬁ lédytanﬂﬁo'rtqsmdetfs@r laB partehefdeal i;ubsﬁtueh{ &fetd to a group consisting

ound that is suff i ent bust
of (R BIS wovE A BeFAo O Gh gl MRBRdsRtg Saldhted 3oyl aroups as
deberyadabateme in easdrthe Woeacyagdadp@rd’ﬂd dichioxylidt &ichare attached to the

Ay G eEh SR B R BB S PR dery BRISTERSS gpd dhe fike, and
aré entdmpasste irmhesmeaan oftthe tamel agfarhine. conpounds  of
general Formula I, 11, Il or IV and any subgroup

Thiehterre GhaloTbi $hal@yem’ a0 groebesrspdroot HeyrewpTRogsT@sic dsr fluoro, chioro,
bd gl cted in Table 12 and 25 their derivatives,
T3S H’QQ salts, solvates, hydrates, st er eoi soneric

ThedEE e SR Sgndr Mot RinAgt: iS5 a5 &h ST sl et meaning

asatkefined lab@v'.e wheriein cﬁmabrahnnezl@dlmigdnsoge me;amddagmes halbben as defined

D bR St 7 ~ta rdoaflIC R ol dple S, 1

braxoethyletuidrometHye diftroamhdtieyl, thfloarodthyl, 1,1,1-triflucroethyl and the like.
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30 As used in the specification and the appended

clains, the singular forns "a", "an," and "the"
w0 p@baas7Pl ural referents unl ess the context CcPEHREP3005/013715

di ctates otherwi se. By way of,_ exanple, "a conpound"

means one conpound or nore t hbh one compound. WO

20 6/ 066879 ,PCT/ EP2005/ 013715 8 Aster *) are _

TR R BAEAR (BT Bt Ao oS as At Lk e PANATa the meaning
addefinet dboiy aherdin baslbe more BRPbGdrRtare segacutenitied Halbgehers defined

structure to which it reI ates and of which the radical

tfod Prs part. The term "pro-drug" as used herei n nmeans

har macol ogi aII accept.ab). e d rivatives
it Sy G abhe o B ESBRRRLD: SEish & ROy pr FSithula -O-alky

whigrsinl tHenglkiyh gvaupo isdisabstiunet osyett, i Dror Pricalogdn atorhdieFor example,

" vat,i.v act,i ug. The reference by

h@@élﬁ‘% '%ﬁ?}deé bgg:ﬁ ami §%"&£’far macol ogi cal Basis of
Therapeutics, 8th Ed, MGawH II, Int. Ed. 1992,

THeBiterm a‘sstbbommm'deh atdneDrongin”’ combihaiidd) refles ciol lai ggoup of Formula

- NSRSk o bRe B B ERLRNT ST i, an

is mydrdgpnrrg dlky! fasn«téflrmdmerglﬂowperhqm emé!s?pstmm dre the same as that
SRR e SR tne""?mtn. pulation or in vive, t
U§ea° ﬁér%m the @%e‘%htl n s%lg%tltv\%)égﬂﬁ %@al%oallgé'n@/g%r alkynyl” or

are descr i bed
‘a9l I3ebskyl\\alkepgl/ GBEED@nﬂndpme@Q/%%’@mte@l’ Imeans that each group is

opﬁﬁﬁéﬂ&??&b@hﬁl@e&ﬁgéel(ﬂ)tlgé%l e%&[ﬁﬂﬁ@d al b&ft%ﬁgll}faglgostltuted cycloalkyl,

erize I O- ava
optiewallyl %ubﬂemwgioalkerw or raptionally subistituéed aIEynMﬁthbIer&)m she substituents

ard ltﬁ’e sarﬁ@a?ﬁw@?ﬁg&qﬂbgggpov% fof s sﬁﬁtﬁ@é FLI}QI\’ent' on provides

ounds ormu wherein X1 is

W? e d efér Sig ﬁﬂﬂe&mgrlﬁﬂea I%Q@ﬁ%%ﬁ?m%nnﬁq? nﬂ%q‘??o indicate

e I ne relnabove I'n an er e
thagraneeartmorehydicdgens pndhe diesn indinstashioghe Bxpresgiombaing ‘substituted” is

reﬂ:lhce%gv?thgi élgcﬂg}ﬁfr,&lnnhr?élmbﬁafgda&rggﬂ,l hr%v%ed fad/ e indicated atom’s

resent vention provi
nOGDﬁ*p‘(ﬁ!@FM ipfnoFeKxersidgd) anqi that the sybstltmlqm@sglitmmxa chemally stable

coﬁﬁ)vu 4, Be On c'thpguné YhLR! s nﬁﬂ@ WRSHu il mJ E@%uR/T\%S%§%ion to a useful

entlon provi des conpoun
depiee QitpaFiyi frpnxa reaction:migiuge. @pd ifermidaiiondntg athprapeutic agent.
further enbodi ment, the present invention provides
Wiengysurzes ipthepresantanyention the nermaﬁomwpwéroéfh@ ipvgngioN or a similar

ter?rn‘i’s %edn% to NG&J&Q the c\ﬁlﬂﬁbﬁh@s Bt eh@ra‘f’qio@ﬁnh%dl fIi,0 or IV and any
ydr ar al kyl al kyl carbonyl . 25

supdieup hoTgok ghie loamt e Feferecioube Wﬂounﬂﬁ@sme@w in Table 12 and

thélP‘é%ﬁ‘é/étR/@sPrl\pMkG@ss §&f§3%ﬂ%$e§aﬁ¥<&gtest @%‘eré&%%&% %rms racemic
Formula V (

m'&‘tRf%SZtaZ“We@ f’eF@E} aép@m')lionzergA@nqlow@flprpidrugq, ev%ers apg metabolites,
as\wélNZ& Heir Judidrilzel Ritrefdh Araldd sl AnE Mokidd fdfmsVbi saflt lcbmpounds

are meant to comprise compounds wherein one or several nitrogen atoms are oxidized to

the so-called N-oxide.

As used in the specification and the appended claims, the singular forms "a", "an," and
"the" include plural referents unless the context clearly dictates otherwise. By way of

example, "a compound” means one compound or more than one compound.
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A (RRC- L-AR)Z ZW 8-R R\ R XJ~XZ) n\ ' X
XZ) n 30 I X X WD 2006/ 066879 PCT/ EP2005/ 013715 19
woL@emsas7RL, z, X1, X2, W Z, n, L, A R8, RO, PRIEPHN&013715
R2 have the sanme neaning as that defined herei nabove.
Accordi ng to another particul® enbodi ment, the
present invention provides conpounds haV|n t he
Asdeniskst(traxk used heftein il indixate thexpoinf at wiigh @rW& bir or trivalent radical

de&)% Mrﬁ%& ﬁi% iué“ig @o)ﬁt%ch 't%l)%t%s l)a(rlu} f)?w?%h)tlzwé\(réRc-;Llcal forms
payfz A Y\ /Z" L A YYZ NR8-Rs xtk2)n X XIZ~-n R" XIV XV

10 wherein R, z, X1, X2, Y, Z, n, L, A R8, RO, R10
Tmn’@rrRZ preadigt Be Usedrbereimniengs Ake pharmacgiopicaliyacceptable derivatives

SUBRTR! DAV SimidBE & Sfpﬁ%yhe&&e B Péé%ﬂihb%‘ ’wvo b|otransformatlon

prow es conpoun avi ng the structural Formul a
producOOKithe( dar)vzitn(eR[E)the @ctl\(ep\dr);g Rbe (geience by Geadmen @q Gjfman (The

pwéféﬁf;blﬁé\x\s%ﬂ) of Wer% Aut WéthA[E@ Fiéicél%v?éiﬂn X! Ed. 1992,

z 72\ ow
“BRt@ansformationvaf Drygs’L/p N-4 )z~de|§cwm§9 pro-drugs Qgenerally is hereby

incorporated. Pro-drugs of the compounds of the invention can be prepared by modifying
functional groups present in said component in such a way that the modifications are
cleaved, either in routine manipulation or in vivo, to the parent component. Typical
examples of pro-drugs are described for instance in WO 99/33795, WO 99/33815, WO
90/33793 and WO 99/33792 all incorporated herein by reference. Pro-drugs are
characterized by increased bio-availability and are readily metabolized into the active

inhibitors in vivo.

In an embodiment, the present invention provides compounds of Formula I, Ii, 1l or IV
wherein X' is —=N(R%-, n is 0 and wherein R® has the same meaning as that defined
hereinabove. In another embodiment, the present invention provides compounds of
Formula I, II, lil or IV wherein X" is O and n is 0. In yet another embodiment, the present
invention provides compounds of Formula |, I, Il or IV wherein X'isSandnis0.Ina
further embodiment, the present invention provides compounds of Formula I, I, lll or IV
wherein X' is =N= and X? is =CH- and n is 1. In a further embodiment, the present
invention provides compounds of Formula 1, II, Il or IV wherein Y is N and X' is -N(R"™)-,
wherein R is selected from hydrogen, alkyl, aralkyl or alkylcarbonyl.

According to a particular embodiment, the present invention provides compounds having
the structural Formula V, VI, VII, VilI, X or X

A
AR z w/'l‘ R (R1) z / L\
Rt e - z 2 l_
xfo( 2)n x*ﬁ><2>n xVXZ\z’W\L/A x1£><2>n
\Y VI VI Viil
o F ey
2 Z-W L—A (R1) R R
(R1) \\R19/ (RY) Rm/
ﬁ I X1§x2)n KI X‘r@@)n
IX X



W-L-ANWAXXXXI XXIl XXI 1 | (Rl)z R5 (R)z R5
(RR)ZRS\\V 1 \\ ZI1\V\ Z(R)zZR5 ZNWOWR3 R
WO20R8/0R8%) OR) | / OZW L/ Is RIO L A RSA RSP@I/RP1005/013715
XXIV XXV XXVI XXVl | WD 2006/ 066879 PCT/ EP2005/ 013715

20 (Rl1)z R5 (R1)Z R5 (RL)Z PS8 (RI)z R5 z SW\ Z N

S0 MR P il Tpans o v

dehiyst egemabaldyl , or aral kyl and wherein R1L, z, Z, W
L, A° R8, R9, R10 and R3 have the sane neani ng as

Acbbﬁaltn dlefaﬁtﬁlﬁbm;%rﬁwn@b@ﬁl@odnﬁeﬁtcw gresgnt ipverition provides compounds

nefihe s Hiesrobbarin 3 o K4 R 56 Er?éh?ﬁs\c‘égp?“ﬁdi

4N-LARz(Rt)b(II)LAR5(R)zN\IO(r) LA\
---LA ooxxxwlx 1] XXXIVX)@Q{(RIz}{
(Rl)z ; LR ,a N L-A N»law/A
b~O\ OL- F&é 1 N
=V | | vv\ Xn
5 ) x X
Xl pall]
(R")z

) A
R8 R9
g (b @ m

10 wherein R, z, X', X3 Y, Z, n, L, A, RB, R® R' and R2 have the same meaning as that
defined hereinabove.

Preferably the present invention, provides compounds having the structural Formula XVI

fo XXXI
' (R): (R): z
R1)z RS R1): \W—L—A
R R} \_, N
N
I, L i
o W-L—aA 0 W-L—A Ra Re
15 Xvi XVII XVHI XIX
R"):= RS
Nz
A (R o A
R RS R . ~ /1:”’
STTw A R
\ Z > | \L
# N Sz L I
s W—L—A N w A
XX XXI XXII XXIil
(RY) RS RY: R® Rz R®
A\ z Rz RS
N z @ig’ s W
N W / \\ Z
\ / 10 10 \
R® Lo > R NS o W
L 'lq /10 \
| R® R® F
A ~A A

XXIV XXV XXVI XXVII



(RI)z R5 (RL)t)~ R5 (R1)t)~ R5 (R)z R5 ~0 ~~\ S
NL-ANOL-ANO-L-A\ NL-AR R3 R3 R3 XL XLI XLII
wXedobloe®79 L. .A ,L O L -A O L-A (Rt)z R5 (Rt)zPOI/EP2005/013715

(RI)t6N N0 (Rt)z (RNVRzZ Rz NN L-AN R3 0 R3 R3

R3 R3 XLIV XLV XLVI XLVIT XLVOIT L-A (R)z 0 (R)z

(R)z 0 A\ R L \ | NN \ N NLAz 15 R3 ~ CN)' R

0 XLIXL L (R)z R ) 0

LAV ]\ ~~L-AQ

LI LIRE LI wo 206

(R1) z z, RS ( L b/%

RB- R9 0 3RO WY LV LVIIR® J A (R¥) zRfoNQg

(RI), N~ Rssgi}(m: LA/ 1\ R11) ROJ, \ NN RSi

R3 a A SA A
XXVIII XXIX XXX XXXI

wherein R is selected from hydrogen, alkyl, or aralkyl and wherein R, z, Z, W, L, A, R®,
R®, R™ and R® have the same meaning as that defined hereinabove.

5 According to an embodiment, the present invention provides compounds of Formula

XXXII to LXIH
(R Rs (R): (R1)z
'f I{ R
N—-L—-A L—A L—A
>— O—L—A >/_
XXXIl XXX XXXIV XXXV
(R")= (R"): o
R RN ijig—{ N\
w —L—A N\ N—L—A
O—L—A (0] R3 R?- R13 R2
10 XXXVI XXXVlI XXXV XXXIX |
(R"): (R"): (R (R
@—{N~L—A 0—L—A @jg—{o-L—A >(\: :l\{ \——
R3
X XLII XLl
—A
/ l
(R1): Rs R © (R1>z o Rk R N
%L—~A Y Y Y\
XLlV XLVI XLVII XLVIII
2 (RY)z
x Ri)e P 4
AN ~ hII/L i
h\' = R? L
15 N
XLiIX L
R5
(R")z o (Ri)e R"): o
\ N A
/ \ ,/\ T e’
o N L—A (0] N R*-R
Rw/ \R1y \Rm/

LI LIV
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LVII1I LIXLX (R)z R5 (RI)z RS (Rt)z R O00Os Ns
IN s ~N) ~s~ RIOLLR5\- Al AR ALXl LXI

wa Xiobleesrerein R1, z, R5, R2, R3, R8, R9, RI10,PCT/APZI0#013715
have the sane neaning as that defined herein above.
According to an enbodi nent, the present invention

provi des conmpounds of Fornmula | to 10 LXIII, wherein
Ais se{cht edrsSf rom 2- gr)z 3- f;u;ryl 2- Orgip- tthenyI 1-,
2- or 3-1y ryI o 1-, or05 i m daze 1o 3-,
4- or 5- zoHl, 3\-, or I.sexazol 2-)—4—ar, gA
5- 0xazol -, H- of sé{thlﬁzqol‘y‘rA 23 '\4 JOR ) R
5th|azonI |ffZBRtrlazoI ST 4 or - IyI
1,2,4-triazol-1-EV-3-, -4- oftMs5-y[, LVI

1, 2, 3- oxadi azgl -;kLQr -5-yYb, 1-2.4- Q,kadl azgl - 3—or

- 5-y| 1(R 2 3-t N@dlog‘zaﬁi1)=4- l%/TR R N, L—A
1,24th| aAol - K \.I.Rué5th -n|- ol ='3- or
-4-yl, 1- ) tetrazol enyl bi pk 15 2-, 3-
or 4- pyri dyl, Ryridinyl, anthr acenyl azul ehyl,

6- pyrlmdl nyl, 2-

or 4-4H-thi opyranyl furyFF)z 2- LNy O- or
7- benzof ur yl®):=2- RS-, 4- Q- pr 7 enyl ,
-, 2-, 3-, . B @ 0 Xl ‘ }N4- or

5- benzi m daz N - or Lo Q
7- benzopyr azol yl , 3/ \Ai 5-, 7- benzPs@ azol yl ,
2-, 4-, 5-, 6- or 7\bAenzoxazoI yI,AS , 4-, 5- R6; or
7- ben2| sot hi azol 2-, 4-, 5 6- or
7- benzot hi azoI yI 4 1 3- benzod| o>2<i'o “S/I 1- LXIE
Whﬁiglhtmwz R, R 32,, Ri. R°5R', B-and7A hage thpibarok inmgdningas that defined

i ndenyl, 3- or 4 rlda2|nyl
LGM , 4- L th| opyl(f‘g&yl 2-, 3-

he;}eln agove , [- or 8-qui nazol yl, 1-, 3-, 4-, 5-, 6-,
I soqui noI inyl, or 1-, 2-, 3-, 4- or
Ac%gﬁo?‘gf%lzi )él'nbogmﬁagﬁztﬁﬁ?‘?ﬁ li‘YrWeﬂﬁ?\'PBFo%ﬂ'es JolpB0Mds of Formula | to

Ll behereind &]ie}lerc‘é%@@m%wr 3-fpw4 r%lqr|3 thiginglx Any?- or 3-pyrrolyl, 1-, 2-, 4-
or BoAARBKA, 1 1-0X3Z0by4. yr%b&?lr Bd'4336|r6 lféﬂg?ﬁ Il‘?b',nlylor 5-oxazolyl, 3-, 4- or

|soxazoI|ny1, oxazol1dinyl, 'thiazo \ _
S-isQiBiarPivh i 4 nyﬁ-thlazob/kobi ﬁéw%@qlﬁy, ~2-,p§r @izl 1,.24griazol-1-, -3-, -4-

o:'L&‘JJyl5‘Z1I Z‘Xloxa@ bﬂﬂ-ﬁ' 'OWL% yl RK haladibaila- OPX@%Iaﬁ‘g 3-thiadiazol-4- or -5-yl,
azepin gerl 2- oxopi perid

1%%@??'?6‘]"&1%37 i 4, %ét@a@lawrﬁ'@fb%whdf aF 5ﬁ91razolyl phenyl, biphenyl,
2-23-%?0135)@@'ym5&/nd|ﬁ3ﬂtélﬁhbé@é@ﬁ)’éﬁﬁéﬂyi mcﬁéﬁyﬁ@obpﬁ' H@¥inyl, 2-, 4-, 5- or

thj anorp 23/ f oxi d th| anor phol'i nyl sulfone,
6- qyr@ﬂl@l*ﬂb'x@t éfn ; t@t% Eany |12- &-&(&rﬂ*émwranyl furyl, 2-, 3-, 4-, 5-,

6- BH?fHeﬂZcbe [, 20 3-MRr BO Q.- igd Ylher@BiictyalL, bg! ist _
2, W 4 \WD 2006/ 066g7b£? npcw'&géoom/ 8%3%15 Lg%g?quo,y, 1-2
@uB%tﬁ ?ﬂ@ﬂﬂ‘ga%‘é}"eé‘t ed~f for-h&-offer; b%‘?‘éﬁYé@@Plylnﬁt,rﬁ' 5-, 6- or 7-

beﬂillséi)@azolw@r-&i 51-06 GNﬁB@nz@(IaEML/I 3ar4yl5_ 6-f FLidA¥thiazolyl, 2-, 4-, 5-
yl am nocar bon

. G TR BEHY |1, S EAOBY T Gh g NPk 2, 3 4 5 6 7-, &

quhﬂnﬁ%ﬂ ozygl wl,6- hﬁj&% &Yhazcﬁ&}l kyd gamboglyb_, 7- 8 lsoqumohnyl or 1-, 2-, 3-,
het er oar yl aI % | car bony al oal k

4~ OF Rolabazohy }é Tt t@&ﬂahmfreha@”&%ldowenyhc%ﬂnéﬂ#’%yl éIbl@WO[b flazepinyl,

dibesk Sdcﬂ@h’éﬁiéﬂ Ie’pyFrBI'yp%“B@ﬂyl 5hlé'faﬂ§\l5 oxa%%%ﬁlﬁf)eﬁﬂmyl imidazolinyl,
sul phonam de, erein RL5 | | 'am no

SRTEN O PRosHBY e SBZOIR YL ol B & SXINACETid, Pyraziny,
trigirG¥, O6iAn@inyf, QHIKEI&zinR8 oRSkmnyIal derbiiDl, AhiEMYEINYI, » 2-oxopiperidinyl, 2-

oxopyrrolodinyl, 5-(2,3-dihydro)benzofuranyl, 2-oxoazepinyl, tetrahydropyranyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane,
tetrahydro-1,l-dioxothienyl, piperazinyl or morpholinyl, optionally substituted by 1, 2, 3 or 4
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cycl oal kyl ene, NH-(C( 4) (R4)) g
) ))W,

-(C(R4) (R4)) "N (C(R4) (R4 -(C(R4) (R4)) a-,
wo C@6RIB(RA) )" O (C(R4) (R4 PCT/EP2005/013715
-(CQ(RA) (R4)) " (C(R4))N, =, -( R4)(R4))q(C—O) or
cycl oal kyl enoxyal kyl ene, ein -(C( R4) ( R4))q

subFiRLe Felebied i%omaﬁé%%%aé?e%y R

cybnglﬁfﬂenéiS/m bkylaaligst @ﬂkyl@hﬁ’r‘ﬂﬁo‘@w&m@geal,kyloxycarbonyll alkylcarbonyloxy,
al Ky

f“Werﬁ%&é’E IkyI Q%%Z)a %%}{Icaral K |anﬁc’é%(r9aryil_<§¥kyl aryloxy, arylcarbonyl,
haﬂiak%&pwmy bmnby | slkyBthio$ g@rﬁokﬁb@?@hﬁu&gbﬂ?t @ade%r czg:rlﬂoélgafla~ thioamide,
;V|san|neer .Tro .
s, -B0aR, & sdbnga e Qe gR e oy FBiHc Y br g3l wherein L
is dselddisy Wﬂﬁﬁeansiﬂ Bld Donal k! 3tBup - HICFRMURIRRRC( Riilynor alkenylyl,

xS G R e O RE T e B ROE: -,

o-{c@HRII- OQ@(R“)(W?J (7£2(!?’<|4))vs3=r @(W R4))qV?hﬁO$J for @ytl&alﬁﬂenoxyalkylene

Wr'@g%‘gg&ﬁ%ﬁ% S}«n %0%5(%4,5)\( ggg )-(‘g R%(%&V-Rgfrfa( )l?lqeépendently aﬁlphatlc or
forfd —9@3 4) (WREYQiA- ealli R* is independently selected from hydrogen,

allﬁyfﬂ'r@ ogglR%%%m( %aRE%)Sy?L]-}]gi&‘o%y%?y?r IW@I@ qﬂﬁyﬂamlno or

amyﬁ)xwdrs@mot; iy Qrﬁnmta%@ﬂmfed aoky 0, 1 a2y$ oraf; W Bl &Y Inted¥r selected
I

froﬁ{,kyl ggnabon%@n is‘an dﬂiﬁ lécsf?%ﬁg ﬁé ; O@d@r@ pRerein R® is

alkylyanyl C(HﬁRR‘Z){)LC(W“)CbB @(R@(R“)ﬁcccm“phmgwhereaﬂmghesr a single bond,

resent ipyventi vi des . conpounds
(ENRYE SRR el KT ¥ selRah fory Birearh bara or alky
whiegeinOfl s a:ﬁlﬁhté@@ﬂ $elécted fronmogriei N oA 3 aind setereinel'*fis asdected from

-<<85%ﬂ%‘* IR D G D TOT SR R n T ok R R NR NP ROR

wh%remilfmf‘é bylmtedel’oeﬂéabb fifo}mzeal By l4, 500r 6, wherein R'? is selected from

b , 11
yQigED bl v g EIOE r G |canRy AT v Bk ORE 5 biectad frarp pycirogen,
CH,E Q—CMCHz)zOG%H(CHQQ-ﬂD) PRECY3 pEnzyt @ T =Cj=CJHs,
-CH3, -CH2-CH3, phenyl, -S02-CH3, F, d, Br, - CF3,

Ace@ditigsto aroBies, emiGfdnOiniCHBs preBe6t npntidH3providés Gp@pGhidds having a

strﬂé‘}ﬁa?aﬂ%m{l% gele&;}eg gxa ng%)énzo l%))@lcﬂ%) é()&l%)l_? wherein A is

seleae(jarﬁmzlsl@ﬂll 3{ddobyt, 5-C3- dim/dm&)eezofunanyls Gsietidlglt eldpiridinyl, 1,3-

ben@g{n c&qﬁiy&j_é ‘t:hlen%1 gl( r@%@r&l %[31‘]&%&%&3 dibenzo[a,d]cylcoheptenyl,

eae&fd(o@bl?all@l—!ﬁ)bshtut&d—lb@@l—a 3 GrC%-I(SIDDB’(]IHSDltS selgeted from —OCHj;, -NO,,

'C%§ WRAT gls)rﬂ\ﬁ:éﬁ%( .@%C%m &l?féélgHégh%nWSOszs F, ¢l Br,

-CRCT- &FQ?@OS#@GBJlSC(ﬂ) CHAg, * @h@(ce@)rﬂ% |(§(=Q§De@l-led C(=€m)N(CH3)2,
hydr ogen, , CF3 N CH3-C(=0 -, N

_N%’)%)qz%e'@% o O) ’ )CI%.BN(‘I(\IXI-I- grafgt‘:oll\ho, 'phenoxyl, benzovi,

-C(CHR)LC(COPHNHOER( -CH3 pr -CNO- CH2-, CH3- CH2-, CH3- O CH2-,
wherein z is 1 or 2, wherein R5 is selected fromH,
whedi2 , L i3 stlekte( =@priNigingleCHBnd( =@QHNH-(CHz)z-, -(CHz)s-, -CH(CH,OH)-,

-CH(CHy-O-CHg)-,  —CH(CHs)-,  -CH(CHx-CHs)-,  -CH(CO,H)-,  -CH(CO»CHj)-,

A
- %ﬁ
-(CH,),-0-CH,-, -CH(CH2-N(CH3)2)-, -(CH,).-CH=, or.\CE , or wherein -L-Ais . , or
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5 CH3-C(=0 O, -OH, -CH3, CH3-CH2-, (CH3)2N-, or ' O,

and wherein R2 is selected from hydrogen CH3-,
W@@abe87CH3-, - CH2- CH3, -(CH2)2-CH3, -(CH2)2- E;L\T/EP2005/013715

benzyl or CHS-C(:O). Accordi ng to anot her enbodi ment,

t he present invention provi dez3 conpounds having a

structural formula selected fromFornmula XXIll to XXXI

LIl to LXIII R R wherein the group is selected
mR ," \NlOpr\UOor, ., AA9AA L1IN

r e| t he r.ou el e ed r N _
. RS S%ﬁgte*m}a %\il \i\h%:‘neﬁl\ln CtFﬁel—YanﬁrpCHyC(_o)"
|s selectedfromor V\,herelnm ed from
(thENy@H(Cin)ﬂmzyﬂ (Cl3e) N2 C8=@l)- hyelfr zof2 BHnG(=0)0-, CH3-O-C(=0)-
0, | | 1 -
L?—I%ﬂgl é) O AC ﬁ%)é\ll—q dp_VbFB)Z‘f TB (?I[f%’hq-l C'F'gpt&lmgyb CHy-, wherein z

I’0X 0] ben
is di beﬂzd[lrzereihc@ﬁ @oh@pctedyfrqm dac#Nl-detGHuﬂH’r@( =0 Qlrtze@(=0)-NH-,
by 1, 2, 3 or 4 substituents selecjed-OCH3, -NO2,
CH )O—C(Gl@,) ONQ,CCIBI);%HQ- QB K, -deH3 - ; 6hi® wherdirlR? @H8elected from

enyl

st Ot o] Qi) e EENS L

érhr&g&t,dz angtgﬁrz %odxn@@b@e&%%tzo N meﬁgodesdqnmounds having a

stm@f&ral\»ﬁmiitﬁzh BelBdtdd from Feheed mmftbo«m)ada Qgas LXII1,
CH3-C(=0 -, CH3- or benzyl, and wherein Rl is sel ect ed

fromN hydrogen, O, Br, F, CF3 -OCHS C( =0 -

- CO2H, (CH3)2N—C( =0 - uN~ J NHF

CH3- O O =0) -.,. CH«/NH- C( = o TV Lo
Wheo%leHﬁe P 200%/ 066'878@'@@# f-zpfzoos 013715" (l ©< :

- CH2- CHSOCHZ vvhere|n2|slor 2, vvhereln R5
i el bt C(-»O)WNH- CH3C(O)NH-
CH3 ¢(= éVSTﬁm S CHB) 2N- or - "o

and V\herel n R2 is select ed from hydrogen -
-CH2- CH3, -(CH2)2-CH3, -(CH2) Aphenyl , benzyl or
CH3-C(=0 . 5 In a particular
i nvention provtides conpounds

nt nt
here
wr@?_@hg&&%@%ﬁ' S”\S@*q%s@c{em@w rogem 98 Nt@

erern s selected from
hydr ogen, CH3-, phenyl, CH3-, -CH2-CH3, (CH2) 2- CH3
or -(CH2)2- CNN/Wherelanls sel'® dfr m A é
wrarem ml-ﬁfpupC( =OPCH3js wsélected rframi s ger
O/ ——<:‘/ or |\/N
wherein A is selected from phenyl, 3-indolyl, 5-(2,3-dihydro)benzofuranyl, 6-indolyl, 4-
piridinyl, 2-thienyl, 2-naphthyl, 1,3-benzodioxolyl, dibenzo[b,flazepinyl,

dibenzo[a,d]cylcoheptenyl, each optionally substituted by 1, 2, 3 or 4 substituents
SeleCted—OCH3, -NOz, -COzH, —C(=O)'N(CH3)2, "O-C(=O)-CH3, -CH3,
'CHz-CHg, pheﬂyl, ‘SOZ"CHS, F, Cl, Br, -CFg, -S-CHs, 'OCF3, 'C(=O)-CH3, -O-C(=O)-CH3,

,,/\N/N ~™ ~S
"C(=O)O'CH3, "C(=O)N(CH3)2, "N(CHS)Z’ -SOZ_N(CHS)Zy \J ) \ﬁSN 3 \U ’
N-morpholino, phenoxyl, benzoyl, -C(CHs)s, ~-O-(CHz)>-CHs, -OH or —CN, wherein R'? is
selected from hydrogen, CHs-C(=0)-, CHs- or benzyl, and wherein R" is selected from

N==
hydrogen, ClI, Br, F, -CF3, -OCH;, CH5-C(=0)-, -CO,H, (CH;),N-C(=0)- \—/{ Q_/
CH3-C(=0)0-, CH3-0-C(=0)-, CHj3-NH-C(=0)-, CHa—C(=O)-NH—CH(CH3)-, HO-CH_-,
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10 selected from1l, 2 or 3, wherein Ais selected from
phenyl, 3-indolyl, 5-(2,3-dihydro)benzofuranyl,

W®G2000064879 , 4- piridinyl, 2-thienyl, 1, 3-benzopPdCDEPLY$013715

2-napht hyl, di benzo[ b, f]azepinyl,
di benzo[ a, d] cyl cohept enyl, ea2Zh optionally substituted
by 1; 2 or 3 substituents selected from-QOCH3, -NC2,
CHEORE, GH-OQPHN GHBIED) z-i©-1CoFQ) lidBein -REHS, selaied @e8) H, CHy-NH-
phenyl 15 -S02-CH3i F, d, Br, -CF3, -S-CH3, -OCF3,

C(—-©) (= —@)+@r8® oCCGQ QI—Q‘@Ha—CHz- (CH3).N-, or * 0 , and

W'N?r%‘r%hdﬂ F@{%cteﬁaﬁra%bw%rogerbe%y Foo oL}, H(CHo)zCHs, ~(CHo)ZON,
ph‘&R/ gﬂoﬁtﬁg_ £bh.or-CN, wherein L is a linking group
ected froma single bond, a group of fornula

In- &&anifcular @hbydidrent, &h&epﬂ%ééﬂt inGattioAabrsvilenN &ompounds as described
-NH (C(R4) (R4))g-, . -(C(R4)(R4))qg-, 20

her%@@%% ﬁ?hs é@ Eﬁgn(@%% g CHer, -NHz, CHy-C(=0)-NH-, or * 2

C=
VB A om0 B creon

(QRYREN R4)), and -(C(R4)(R4)),- are each

i ndependent |y al i phatic or form a cycl oal kyl , wherein

wheieil R4 1§ seleftad SpuRdnEl . S OCkY, FGER B rwerain 2 is an integer

sefge@éoow%1 aldcgl , carboxy, hydroxyal kyl, al koxyal kyl,
al kyl am no, al kyl am noal kyl or al kyl oxycarbonyl; q is

wt?é?enhnAqgesrele%ﬁ‘éoe%ﬁ-ﬂ Pﬁérﬁm élmdlalyl 25 ('23 dﬂwyd%ﬁbéqza‘furénylve -indolyl, 4-

is an |nte%er sel ec fromO

piriing, an  Priblegdr se|1e%{0@@¢0riroefﬁiyl Z 12 nzphtby' 4 5&'t@nzolb flazepinyl,

dlﬂmb g&)He‘étéﬂ Méla)éﬁ optn&&(ll?@dbgﬂﬂﬁda K Rld)or @rsubstltuents selected
wher ei n sel ected from

fr%“ T@ 2H4) 63 (N (CHagg, Q‘,@Qﬁ) CHynttsi ncﬁlﬁHa phenyl,

sog-csrﬁ,,l EFctGId Br! OOF,, hEdCng@CF"%YdC(BU)LCH! ko G)-9h -BAET &(B0)O-CH;,

pis an integer selected fromoO 2 or 3 an

'CY%{’@&B%%%@@? lR%)%; ﬁ?@éﬁ%%f% R 4§ ¢ R}g;?]) d\!-[no(gqhollno, phenoxyl,
benk& REXCR4))-0- I-B??O\,Hﬁ C()H”c)r(—@‘i\)) g-, wherein mis an

I nt eger selected from1, 2, 3, 4, 5 or 6, wherein R12
wheseifal @:taamkfr@og?ohycgemﬁu fr@ﬂnkWsmgﬂé Yond,a& \gralK yf forfiula -RE-R°-,
e

yl carb T present WO 2006/
W&w EP20 X'§'715 CPH‘&%’H'@‘? on en%ﬁé‘g@%@ 0 the(C(R4)(R4))q
-(G(WR‘UMS-(O@VD(F@))@ FOf—(E('Ra)(RQbﬁﬂi(ed?"B(R@mt he -GE(W}QR“))V (C(RY)=

(BB Rl R & oRulenoaliYieRs, wharery (CIR IR He ER) R and

(CRR“)(FRS)\, B eBoh mpaﬂ(ﬂbdﬂ?\eﬁphm safeemne antiogkyaswhé&r@in each R* is

ind5Pe LBty SRA ARG s NSO ARS oY, TSl aonyalky
alkdyMinhiho, afdylarfinaal@l @rapiefiexycarbbry! ¢ds A tmmgeeselectsd from\g, 1, 2, 3, 4,

or..-N(R3).-, wherein IS .S cte
5 GG FRUTeaPRSICPR BT 0. terofvt 25580 YEisctt Blpoet sefpoted from
0,€, 2K 5@ 6; CH2-, wherein n is an integer selected

fromO or 1, wherein Y is selected fromC, -C(R5)- or
whsreimhRf eis nalkRyn sCﬁ(RI‘)@R‘t REC(RIYMOh T EOERY))2ORIBC, wherein R° is

SG%H%,' {{8‘51%%%3/1%% )Pongi R{ﬁghﬂg%het er&ardﬁl 'wherein R is selected from

hyaitoggh anidnagaobalkyl | whersd, p steeriategerselscisefrenit®d, Rrootand
10 ¢(=O -, -CH2-, or -NH, wherein Wis selected from

whe@lir R, is N{dRagted FHIR2)G(RBKR™))-E( =@ RUR?)-CHHO)O-@(RYR*)g-, or

(BRI SRR B & We%re%?c‘fsﬁ‘f’w bty 34,5016,

wherdifi &' fridl selédted @ofn hydrogen, alkyl, aryl, arylalkyl, or alkylcarbonyl. The present
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wherein Ais selected from phenyl, 3-indolyl,
5- (2, 3-di hydr o) benzof uranyl, 6-indolyl, 4- 15
w@reoeaoasyd , 1, 3- benzodi oxol yl, 2-thienyl, 2- ne@IYEP3005/013715
di benzo[ b, f]azepinyl, or dibenzol[a, d] cyl coheptenyl,
each optionally substituted b8 1; 2, 3 or 4
substituents selected from-0OCH3, -NO2, -CO2H,
inventiom) enqemEg§$ES albﬂ'@( eQNPOHBIs by a- BpimuHseleplednfyom the group

co'm&'?%% dc 'ndgj| ulﬁﬁg’ L)Glﬁag:'éﬁ?w%%gfxnﬁfrc(\ﬂf@elw z, X', X3,

WQY=0) rN(LcPBBé R3 rzd R™ $@2e N(e@amr)@meamnmamﬂnqﬂd@ﬁmmabove
phenoxyl, 20 benzo - -0 (CH2)2-CH3, -CH or
Acconglin areuemb@d|n§,er§,eﬂhédftr@s;enﬂ wwmmgwmér«;@mm@m& of Formula | to

LXI(IQ(QDS% hete“gfg‘)l%electwgﬁ'zgj) -8- -N- Q'I%H qﬂ?l’ére n R® is selected

fronQ @}lng gtdjy@galkylcgppmﬂwwrgq%ﬁy selec CFEH- @r *CHZ- wherein
Bisdied b 0 orf, wrére]tl\ Ais syécted\f g‘n #‘, Q(h5)\ or HRNherem R®
or erelnt e group. ~ is selecte rom -~

ISO sele'otepd PoOH hydyogenN anming, “alkdN\\ hydroxyl-. afdigylaming, Aheteroaryl,

alky c!aﬁ%oorg;o&(gel\sgll%ggﬁ{ é’? 2%®é%ﬁf§§ar‘b§n %lnﬁ}_%t ?\{ijllefé'lﬁ)'? i’s%l@%@d from -

C(=OfF, +ClhkrepeiNtH+ he group is selected fromv\, |,
wherein RL is selected from hydro

d, Br CF3
wheggipp\V @@elg@tg@)from(@(spm\kr\l&f()mgﬁgz) Ni@'chE'O) NH-, -CH=, -O- or

dl—@"ﬁ*)‘%h"n%?@)nd suﬁ?&‘mula tﬁ'é%&ggaa_@)e\?ls sﬁ%@t‘e@f%@ or CﬁHﬁ formula it,

'”9!’—!’3‘/@ Or”W'\%F"@WP,z is 1 or 2, V\hereln R5 is
seI ected fromH

0@ Sppelgeted fr@mpm@%jnugﬁygﬁ (3 @%yd@@er@g@ranyl 6-indolyl, 4-
pl%@@ 2N‘3 b@ﬁzdéi"&o%er Q‘-tﬂleﬁé' sosel %m’%—gr %éﬁﬁgfb%plnyl or

){15@1(%% e@c,:h Qﬂﬁ@p@ﬁmbs 'M%%Pﬂﬂ -n% qQ; dasubstltuents selected

froﬁaLbc;rw amogmemm(*oyh@:Hdem CEo Hyudﬁﬁ C%dehenyl -
of forpmula XXX I
SCe&lla 117, Chk »Fax1-S- %iq’ Oﬁ_ﬁ:ﬂ 'C(XQ)ﬁHs x@rQX 0)&19}'13, -C(=0)O-CHs, -

XLVI, XLMIT, XLVITT, XLIX, L. ;ar Ll(j{,\he\@nAls
C(sebre(mgg, tmmﬂmesyigﬂN(Nng N-morpholino, phenoxyl,

benzoyl, -C(CHj)s, -O-(CH,)»-CHs, -OH or —CN,

wherein L is selected from single bond, -CHz-, -(CH,)>-, -(CHy)s-, -CH(CH,OH)-,
-CH(CHz-O-CHs)-,  —CH(CH3)-,  -CH(CH-CHs)-,  -CH(CO.H)-,  -CH(CO,CHs)-,

A
- 8
-(CHz)z"O-CHg-, -CH(CHZ'N(CHs)Q)-, -(CH2)2'0H=, OI:\& , or wherein —L-A is « o, Or

A . L
~N 0
o Rn-Ro/ ')\N/q ° ‘\'6 ™
/8 or wherein the group N is selected from e k"f , , U\
©< O\( _é _O/ K/Nv O\/ or K/“\.,

A A
<Z ;} A A
N/ L\A N N
s . *—N
R s selected from ./ b ;\——E or /Ni ,

wherein the group ,
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15 do, ~, each optionally substituted by 1; 2, or
substituents selected from -OCH3, -NO2, -CH3, O, Br,

wo bfoaigs29 - O C(=0 -CH3, \ / , F, -CF3, -S- CH3PCT/EP2005/013715
-C(=0 O CH3, -C(=O N(CH3)2, -S02-N(CH3)2, phenoxyl,
-C(CH3) 3, phenyl, -C(=0) -CH3,26 - S02-CH3, -CN, OCFS
or -OH, wherein L IS selectedfromsmgle bond, -

- (CH2) 2-, (g:%}a - CH( CH2OH) - é
W*Peée'g"%%@fﬁp 3 &E'Eﬁﬁ%‘%) 2y éCHZ)Z e :
g;g \M;r/jrel |’1\N/\|:r A |s or wherein Ais optlonally
st ,1 2, or 3 substituents selectedfrom
-OCH3, -NO2, -CH3, d, Br, -N(CH3)2, -O C(=0) -CH3,
wigrein IR! is epigcted Srapaydwmer0 68/ 86687 CRCTD »0@5736313@1'5 (CHa)zN-
27 -C(=0 O CH3, -C(=0 N( ),2, _802 N( CH3) 2, phenoxyl ,
CHW&ZHD@H%L%%TO)" N:Hs-bk-@ d Es'ﬂ -0-C(=0)-, CHsy-

OH, wherein

NI$€)(8@1-e 8 He-1Cé0 HNHEDH(Giz)-, HO- Cttés CHae&Ht43, Cli-0- @1’('2:0)

wherein z is | or 2, 5 wherein RS is selected fromH
Wh@@!BZlM@r)Z, -NH2, CH3-C(=0) - NH, or CH3 NH C(=0O) - NH

V\pereln R2 is sel ected from

whe(r@mz) 2 OB, s¢lpeRyl frampz-H, - di o%*a NF('@#Q%N&:N CH3-C(=0)-NH-,

benzyl or CH3-C(=0. Accordl ng to a\?partl cul ar
ChéaB )P HOH, t-6Hs,i Ce@t-o (Chis) N+ des cormpdund of formul a

LI 10 LITl, LIV LV, LVI, LVII, LMII, LIX LX LX
whexein| R? ¢ seltter bemRﬁyo\rw@neuCﬁm-h@hgm)&ufSHtas -Sbb-€tHsed(CHz),-CHs, -

*6 -NAAAA L NNN wherein the
(Cg?éu@pNRlzbf% OcregtHé(f(fOz) - or ~N, *-NL-* * N~ N~/ *

Ac%trirqu%gj.\t' %—kﬁ({nwlar G(Sofft'n@ { & | Q\K/Eh’tf?nn pgo?&ése&; r{dq}ﬂ\i&(ﬁula XXX,

erern 'i's selecte rom

| xxxm%xxnvemvoWmaxxyvgumzqwmp@@quxg, Xbl, 6, XLIIL, XLIV, XLV,

X’—fw ig&ﬂﬁﬁ%%qgtogggfro’rn-ocm_s_cr% g(Hgo)gCng

<0
wherein A is selected from phenyl, La , ) , ’ \@ -/@N,

/éf , \[0]:) , each opfionally substituted by 1; 2, or substituents selected from

_OCHs, -NO;, -CHs Cl, Br, -N(CHs), -O-C(=O)}CH; <, F, -CF, -S-CH,
-C(=0)0-CHs, -C(=O)N(CHa)s, ~SO»-N(CHa)a, phenoxyl, -C(CHs)s, phenyl, -C(=0)-CH,

» N, —~\ N,
— p ,, )
-S0,-CH3, —CN, -OCFs3, \/Msﬂ, R ! , or -OH,

wherein L is selected from single bond, -CHy-, -(CHj),-, -(CHj)s-, ~CH(CH,OH)-,
-CH(CH,-O-CHj3)-, -CH(CHas)-, -CH(CHx-CHa)-, -CH(CO-H)-, -CH(CO.CHj3)-,

N
~(CH3)2-O-CHy-, -CH(CHz-N(CHa)z)-, ~(CH,)2-CH=, or'% , of wherein —L-A is "OQ,

or bij wherein A is optionally substituted with 1; 2, or 3 substituents selected from

s
—OCH;, -NO,; -CHz; Cl, Br, -N(CHj);, -O-C(=0)-CH;, \(_7’ F, -CF; -S-CHjs,
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-C(=0O) N(CH3) 2, -S02-N(CH3)2, phenoxyl, -C(CH3) 3,
phenyl, -C(=0)-CH3, -S02-CH3, -CN, - N N 20 OCF31 s ,

WO 2006064829 or -OH, wherein Rl is sel ected fronP®I/EPL005/013715
Br, F, -CF3, -OCH3, CH3-C(=0)-, WO 2006/066879
PCT/ EP2005/ 013715 28 vvhere@?z |s 1 or 2 vvherel n R5
is selected fromH

-C§70) %%E,NF@@@MCW% -Soaﬁﬂ%br @hﬁn%" i-§(§H$)ecPfé%Wf r $HF0)-CH,
H CH3-, -(CH2) , jhenyl , CHS - CH2- CH3,

-SOLEGHR) 2CQ\LOC|53 £y1—“\gﬁ Q)H According to a

particul ar enmbodi ment of the present invention, the
WHERSR RUNSISc1BaE frofii HUGCK BF &, -Eo, U@bﬂs,Lcm;!c -, C / 0\

X NH LXI X 10 wherein XI i's sél ected fron10 S or
wheheii23s 1\Wperein RS is sel ected from hydrogen, nethyl

or pyrryl, wherein R18 is selected from-0OCH3, F, d

Me, -OCF3 or -CF3 and mheg in z is an integer
wwleﬁ‘se@lsﬂe@tﬁﬁ fropr H2-CHan ™ a~paiNH2cGHao (b msn€Hs-XH-C(=0)-NH-

Oor S zis 2 and RI8 is -0OCH3, and R5 is H or

. According to a particular enmbodi ment of the

[ hgnco d 1 tr

réﬁufﬁ?gs sféYe%%d F%Bm ! éH /“(@9-\)%5‘ deph aﬁg&&yl \}\%h%re@# )ld(iflr% (CH2)2-CN,
besayl @t C&ti- G(r@r)n 0, S or N-CH3| vvher ein R5 is selected

from hydrogen, methyl pyrryl. In a particular
Acspisiing %empart)cylarserdocawm@t ﬁleefr@eaumryprswdswomwou@d lqf dermula LII,
i, @WLVZQVPWTIGL\?{W Mix; BB T RIr@S@mt i nvention al so

rel ates to nmethods for the’ preparatlon of the

conpounds according to the present invention, u3|ng

for exanple structurally related c hpo 3;

enbodi ment of ~the/present inventT n
whehein ghe geonp I%Vgéntl ds sekestedefromr ep r@fd u§| ng dﬂ O<

Zj -limting nethods described hereunder and in the

whe nethod conprises
r‘ééo‘f’mmgkmo L}m\pf Formula LXV WO

2006/ 066879 PCT/ EP2005/ 013715

wherein the group hkR‘“/ is selected from ./

(L N ’ WY Sy "y
. e O, -0 T, Qe
wherein the group is selected from - , 3 :
"\ - ~ ‘\N
O g, G
, or ~.,

@
. W * S Ny
wherein A is selected from phenyi, L , ‘ , d , , \@, /Q ,

/é/ , \EO:Q each optionally substituted by 1; 2, or substituents selected from —

) a

1

—~_S
OCHs, -NO, -CHa, G, Br, -N(CHy)z, -O-C(=0)-CHs, J | F, -CFs, -S-CH, -C(=0)O-CHs,
-C(=0)N(CHg)a, -SO5-N(CHs)s, phenoxyl, -C(CHs)s, phenyl, C(=0)-CHs, -SO,-CHg, —CN, -

N,
i N _N/—\ N
ock, ' = 0 oron,

wherein R' is selected from H, ClI, Br, F, -CF3, -OCHs;, CH3-C(=0)-,



10

15

20

25

29 (R )z Y Z-OH xx2)n LXIV wth a conmpound of

Formula LXV, LXVI, LXVIlI or LXVIII: A ~1 HWH L-A HW
WOORBRD66819 HWV RL RV,) R10J 5 LXV LXVI LXVII1 LXVWCT/EP2005/013715

t her eby obtai ning a conpound Formula I, I, 11l or

IV(R)z A(R)z (R)z x;wc) n Xn R9J | |1 111

%R’ klz A~ Y-jZ CR 8-R910 IV wherein R1, z, X1, X2,
wigre ,2'2,1 H=L, A R8, RO and RLO0 have the same neaning

For exanple, the

as that defi ned herei nabo§ .
ac Lo [ f-NHLS (=O)-NH-

e

WEQBHATSALLRALAMDAPR, REK] G OB Ny,

ar%)él chioride of the conpouhd of Fornula V an
»8W®en by the coupling of said acyl chloride with a 15

conpound of Fornula LXV, LXVlI, LXVII or LXVIII,
whgeindRhisvgalected oM Bnéthe r(@hdo8Haepenyt K&s-, -CHz-CHa, ~(CHZ)-CN,
b&iRPdSEIAtE@p)can be performed by using a suitable

coupling agent, in a suitable solvent, in the
AGURSRY ¢ LhatidlibARbIMRE ditR PBéhCLAT AT iIcERPBbunds have

the nethod for preparing conmpounds of the invention
stestsglifeetila kEIX%st ep of condensation of for exanple an

acid of Formula LXIlla: (R)z O OQOH 20 Fornul a

LXII1a wherein RlL, and z hafe the ni ngs indicated

her ei nabove and X i §' ef ihe er ei nabove, with

an anine of Fornula L , I '&%0r LXVIla: WO

2006/ 066879 PCT/ EP2005/U13715 ™U HA L A NL HN A HN

L-AHNR2 RA-) R'1 ~-RO0" XIXLXI Va LXVa LXVla LXVII a

wherein X' is selected from O, S or -N-CHs, wherein R® is selected from hydrogen, methyl,
or pyrryl, wherein R* is selected from —-OCHj, F, Cl, Me, -OCF; or —CF; and wherein z is
an integer selected from 1 or 2. In a particular embodiment, X' is O or S, zis 2 and R is
—OCHjs, and R® is H or CHa.

According to a particular embodiment of the present invention, the compounds have

structural formula LXX,

O_
RS
Ci o)
eSS
X! NH o—
LXX

wherein X is selected from O, S or -N-CHs, wherein R’ is selected from hydrogen, methyt,
or pyrryl. In a particular embodiment, X' is O or S, preferably S, and R® is H or -CHs
preferably -CHs.

The present invention also relates to methods for the preparation of the compounds
according to the present invention, using for example structurally related compounds. In
an embodiment of the present invention, the compounds of the present invention can be

prepared using the non-limiting methods described hereunder and in the examples.

In an embodiment, the method comprises the step of condensing a compound of Formula
LXIV |
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wherein A L, RL0O and R2 have the neani ngs indicated
her ei nabove. The reaction can generally be perforned
whoosoesensi ng t he compound of forrmula LXI |1 a P&I/RMPI005/613715
conpound of fornmula LXI Va, §¥ LXVla, or LXVIla. The
condensati on can be perforne %la the formation of the
acyl chloride of the acid of Fornmula LXIlla and then
by the coupling of said a&H chloride with the am ne
of Formula LXIVa, LXVa, \p&—b%VIla. I n anot her
enbodi nent, the condensati ?mx performed by
using a SU|tabIe coupl i ng agen in a suitable
solvent, in the presence of 16X8(ii tabl e base. The
wisuébambeumrmdrmlaagenu_xwmﬂr sabegatied fromthe group
conprising dicyclo-hexyl carbodiim de,
hydr oxypenzotri azolel.~Q-benzotriazol-1-yl-N, N, N, /ﬁ
t et ranet hyl ur oni ym hexaf | uor oph hat g -and t he ¢ R8-R®
and i<t ure t her eofg@e suit abl gelvent can be\1m/
selected fromthe group conprising dlchloronethane
di met¥M f or mam de didVithe i ke or pXW#iure thereof LXVIi
Non |imting exanples of suitable base conprise 15
thgrebp sbiaininca compairel, ofdHarsakriphyiller byl am ne,
trrethylanrne trrrso propyl am ne and the l'ike. As

descri Qve tﬁe ond satlon c e realized via
formati We'orr or DR 4(7# Lhen
couplin hone de et x2a b g%ynent

t he condensatlon can be perﬁgrned using a sglta

coupl i ng agent, such as hydroxybenzotriazol € ( HOBT),
o- benzotri azol - 1-yl - \ N y N 4- tetrane&hyluronlunrzo
hexaf | uor ophosphat e ( el ghedl ke at a suitable

mol ar ratio, for exa e ., 1 1 to 1:3 relative
to the acid derivative; in a SU|?abIe sol vent or
sol vent m xture, such as didWl oronethane (DCM or
di mret hyl formam de (DMF) and the |like; at a suitable
wheezipdt' azuxg, Xu¥yar, 3, mdt, weer?, i’ aratinOHEavbcthélsag'repmleahmg as that

ent used; for a suitable period of tine,
deﬁ“?éjﬁﬁe%%L¥meen 0.25 hr and 48 hrs; in the presence of

Fo?e)%érH'réJI@b e %ﬂ?grrrsgft 8|'i Cgl§ %ﬁegotagé% ‘;fl%rgaltrgg h}unaf:eg(échlonde of
the( QDrEApunct pf th“ylularhm\é e(nﬁEm)en by ithes opupdipy | o reaite aayrobrﬂdsreie with a
ool 0, PIEATRDty Ot POy, W BT S 1 anctver
embodimant, Taelcyndﬁmatlabb@ be pedarmhed by spiag edsuitableaonplineagent, in a
suldbELIDET: Rhe BidsdNR GUTRANRES Q! the present

e iso

Invention nmay then Tomthe reaction
t,Qn b S4 NQ.

In 'Q tﬁﬁ[c%{?égﬁﬂ%%@mﬁeﬂtgrthgeﬁe{%d Forl leeggﬁﬁ Q:%Erlpohﬁg? c%lf #h8%nvention
Corggrlwrhe ste@sqfrcngdertsammofafpr @Xﬁmplé@y@tdad)fl RosmatiadsXIRa:om

a suitable solvent or 2006/ 066879 PCT/ EP2005/ 013715

31 solvent mixture, and“ gk At ogpaphi ¢ techni ques,

such as col utm chromat og gr exanpl e using

silica gel or Cl8 as sol e ase- onr preparative thin

| ayer chromatography. The term "stereo isoner” as

used herein, defines allFpoadabXlaconpounds nade up of

the same atons bonded by the sane sequence of bonds
wheyigin ﬁav.aﬁa ZdPFYQer”@wanaﬁF@é indigaipgnkereinabove pod tiieX' as defined
her&Ha8BvaRAtNRH arhifb &F FBARIS ANNEa, WL DX/he of Q)WFPémdS of

the present invention may possess. It will be clear

to the skilled person that sonme of the
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conpounds of the invention may contain one or nore

asymmetric carbon atons that serve as a chiral
wa@e0be66870hi ch may | ead to different optical fBCTEP2005/013715

(e.g. enantionmers or diastereoisoners). Unless

ot herw se nentioned or indicatd, the chem cal

desi gnation of 10 a conpound herei n enconpasses all

such optic forrrs | n aI | possible confl urationg as

wel | as the\mx of a I @SSih] e eochgmgal | y
i soneric fov’?'m n‘Eou gssess. Said
m xture ndy cont ai n aRI d| as omers andror

enanti oners f?)f(\{ he basgﬁvém)l ecul %/IaSt ruct. lﬂwugf said

conpound. Al %er eoch ally |§omar| c forims of the

WSRO & B TS en vgﬁﬁ%%%ﬁ@si@% i

h t
B AR e —
withla bd>reprpeics‘ciorn11LHmLXl§/@an‘dé itX\da, eorPllands of the
invention may exist in the formof different isoners
Thendihdensationaraer s peifergieddiian thebtarmatien bt thietasy! efgoride of the acid of
Fogrgalgeuflkg 3y tﬁgﬁggthe 861{'1?118@'5%5%”?&1 bﬁ&n&r Wi éh 3 amine of Formula
st ereochem ca I"onMer s
LXdVast¥Vepilsdiier o) Laivdlai snmrmoéherhambgwrr@otr@@p@mﬁensaﬁon can be
pe%fg@n‘? 2 gr% ?fsu tQt‘ﬂe%ﬂBﬁr&; éénitt h’)thsﬁlté’rﬂ% %kp)g/%ﬁ{ %‘tﬂ%e presence of
suttéide ibagenThe suitable c@uplmgp@@sntmae hes sateeted froxuttiergrap comprising
er eof t hi
SRR 7RI bOERN | SoluaeaBt Rl
temeethﬂdrmrmdwa@mphqsehatﬁwm tf@nllkeaw Bixtyngethereof. The suitable
soﬁkﬁ{ Ld e SRR Rbi thé ﬁ?&i}? @'sﬂ{ﬂjéleﬁloidﬂ{é?ﬁéﬂ%j'd‘%é’tﬁylformamlde
In the preparatio er eo contain
anﬁuthet |Ilbe|a¢r grlﬁuws thevaef. dien disnitng jaxamplest A suisalle kase comprise
f‘aﬁ@@h‘i b%éné{éeﬁlsbgrotpp r{?;fa‘ﬁﬂﬁ% "’Ehét‘ﬁglaﬁfmé Ressrommre b the like.

I nventi on ergo undesired

A @é&%ﬁ%?d‘ébwéd?ﬁe £ ﬁsatm%lnt bORSIikdd ViR MBS onme corresponding

sulta rotected) can protected during said
acvleafdpﬂ@m amdt henoerUPiRg n"ﬁiheﬂ% desirce apiins: dBt RAthe)r gmpodiment the

co}‘i@érgétleﬁ otat ie Fél@d%ﬁ]eeams‘irhfnabesﬁtblblbatﬂo)apllrfge”ﬁy&ﬂ such as
after either conpletion of sald reaction and

hyfepxghenzotrigzale) St@;g)EoTr} t heo-bengptEaza-I-ORN O :Nrfrdetramethyluronium

heQAMRAEHHES pRtet dTBTU)'\éﬁBtth@ ke Bt atefthifd hdammeatiof fok @ﬁamPIe between
I nventive conpounds are included within the scope o

1:1 ke 1ir reladive to iaeaeid gierivatiyet in? Uikl selverfer sphelpaIXigs. such as

d|d4"ﬂ%rbm@ﬁwa‘?i%t foné%aaﬂ meﬁwérﬁrbﬁma@r (mmsprahun%é hee 3eﬂda suitable
renovi ng t clear to the sk per so

teraperatife. @@t@év éptvgeeaé% Qrarﬁ*etae |bf9”me90§1‘f§ﬁén%%9 \‘%\%&6%% igr a suitable

pe%d oPliRRNLSuD BehidenY0.25 HPQn@&S@@QNﬂwe&B@séN&eSOf a suitable base, for
Protective groups in organic syntheS|s

exgeple an orwrwé@aamu%@ POfagsIm \gRrRaNates "Fzﬁ&?? pfghsarereay'ethylamme
DTE%(_I)etrfét arhiRb TEﬂFQruécBbrb;t)ﬁarﬂme' ARt the liké, iNGh ZPRRNOBEHE8N 0.1 and
] EP2005/ 0 715 32 will also be clear to the

5.Qroyivalantser son t hat corrpounds of the i nvention in

whi ch one or nore functional grou have bE%Pr?
Therderding deptaiial fors s regpion 'ér?ét{"Pg %%J\M@V@ ¢ Phgam kg prepared
in 8ndrHef kABWH akese.i N the producti on and/ or synthesis of

t he conpounds of the invention, and as such forma

THeUsdrh®3unds Rk Glhe Qfesbhﬁml/éhﬂ%ﬁtméyl thén B&&oRI&@B RO the reaction mixture
i nvention further encon‘pa;ses conp FﬁCFdS obt a| nabl e t)syé
such as

anﬁh@‘%@%@%ﬁ”ya%o‘cﬂl&hﬁb PUgTIghe USTHY e FRCNBIAUES (kNQW  per

evBpéRtibs oh Heysdhanndvidhaly, titerationPeindsaliBhtishBomny sultabsolvent or
interact with i on channels as
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shown in the exanples below, in particular with ion
channels fromthe Kv famly, nore in particular with
Wo onwsobsnnel s fromthe Kv4 subfam |y, and espePCHEP3005/013715
with Kv4.3 channels. 10 By "ippteract with" is neant
that the conmpounds of the |n\§ ntion act as ant agonl sts
f _sai [ ann d/,or of the bial
sofene e T, RARERnarBhR et S0 2Ry Brgmatography -for
exaiplensirg, siladyel or §a8 bk culidphdskabr proparativipthimidgerodhrérhetography.
invention can fully or partially "block"” said
Thehalrméiteweo@ombé’rmus,ed m&reincomrausaosélbtdwmmmﬂslnwue up of the

sa@gt g{o P%é@ rPSP heC hs%ﬁ}%els%gl.féqrn%%nag )pogd%r%fﬁr & e:_gﬁpergnt three-

dunl@smmamnuctemsnwmmheam elberlrabﬁchalagembmmhhlclartde nastpounds of the
r nt of th

ol BL BB, B TAReb By, b2 30 SEORE B i e of e

corapouraist en‘gtbiel mtvsntm:fn 8y dedntain dmanmehmraalaely'mmetﬁc tdrbon atoms that

|
solk SRt AL R, oy N ARERHE] Rlime g crgpiomors o
diabteoedissaerd). inesshethemtise mienti@énddusitihdicatedbibei anentical idbeignation of

2 SHTRRHRE phiinb AR ER Aol G B PRI B Rt obfurations as

welbias |ty rrmalhrefcnfraﬂtpccsmbIeostemthwvay:all;a:ssmenafcems which said compound

maynb%rsg t gal ﬁ‘l&% re ﬁ{]a?f %i%lgdlla?% rﬁf{?@? %59/%]{ §H§mt&9melr§] of the basic

moldwlarnsztamturenpf aid icoaipaungr éllesterepehemioglly dsorheric forms of the
I I r t hat
corﬁ@&iﬂgﬂ ?f‘; ylnggrtqtﬁgvﬁe%gllé% 1ln rt>ur flgrrg or L Cﬁrﬁ?}(ﬁg \Diﬂ’l 83&? other are
lnte(\dkd?aofaﬂnmtmhmerwbge ohthe pee:?.anlblrlveamvran | C50 vaI ue of
| ess than 100 pM preferably | ess than 50 pM nore 25
Mopg geeerally, frarede tabvare,110 wilvbe pHedrelpabe yskilled soetrmtr@t shine of the

. | r &S
cof i InE e REAT i PR 1} B ol & L S utomers,
inclyingasbut depkr imitedt oy geometticad| isomesay, cogfspcmah@yad hisomers, and
ste?e%%ﬂé‘mf&%?qsérﬂer%h% X BB RS ! Q#Wi didstdrBBish t"a_xf'?@’is?mers that
articular erence I's given to conpoun
corresppnd to the @resevce b S@matsuas@uws tqncdiffaﬁeny pagitignseof the rings
pre %@mﬁsfhe@o‘l‘n;zodngg SGhiaBnRbehtBRd AfvekicR ﬁd%ggleckémé% Staffdthers and
ereint remai ni ng current nmeasure
mixies theseeldme icluded vdtimpbarseormaf helirenient o t he bl ank
is equal or less than 90% preferably |ess than 85%

It V\ﬂlbaléo pecdear dhptywhenstetdegiied gogpowdst @f it inyentians appigh the starting

mate Qsasprg&ﬁr%r@ Eﬁ@/opﬁn@rrﬁ%lé’égl ﬁsé&ﬁ%ythe SM‘éPar%ﬁoﬁ NBereof, contain
assa& used in the Exanpl es bel ow. WO 2006/ 066

pones/thatsaressengiive o they maction carditiansuisgdne rﬁ‘e PrgRaration of
thecc%'méjﬂ@§ oPthel lh%dtﬂﬁ e(né ' tﬁé‘t \ﬁ&ﬁld %déf/@o ?Q@Bb@cﬁré%tldr%rhnder those

channels fromt

corsiitiong dii gy wetip: @pf gw@b@,{’ pr,ggtqtﬁ&af@nal@sgrgteﬁ%durmg said reaction with
ond RPIA¥fet tha‘ﬁllé Q)roiﬁf:t‘ﬁfee Rk ’WHIJEH‘«‘ p?&@@t% th%uef cérh@nen be suitably

I nventi on i on channe fromthe 4 sub

renmmécaﬂeduenf@et @0@Piﬁépnf®r%q%fe%¢ﬁ*@6cﬁﬁﬁ’€ﬁtas ﬁH@temrrﬁ@ahs@p in the

pre%ratuBﬁ IRt d PR RFks asr MY aRGEHBhS Prteclele idfMa- 8f 1tRE inventive
channel and/or of the biological functions or pathways

conpRaBEE Arednclugrg iihinhthesscope ofokie RPIPENdriRwAnjiont Ruitable protective

groﬁﬁwgﬁagfmétﬁk%s' ANVERSHRIdNBFeckséRg et And ‘Pé]’novmg them will be
annel . According to a further aspect, the co

clegft 16 e HHlRthPPSAN I A PeRacalbnoribed inghe st and handbooks of

orgehiRtABMPstryab & & BfderiemdaaRnNebsiltivd BRUSY In organic synthesis”, 3™
subfam |y, especially the Kvl.5 ion channel.
Edition, Wiley and Sons, 1999, which is incorporated herein by reference in its entirety. It



10

15

20

25

30

Whet her a conmpound of the invention interacts with an
i on channel can be determ ned wusing a suitable
WO e@aiba0e or assay, such as the assays descri PEOEPIV05/013715
t he exanpl es. The conpounds the invention can
therefore general ly be used %f) as antagonlsts of ion
chan s and/ he bi o] ogi cal functions
wilh g %, Segosbp sklid PResdi e cormpgund 45 TryBhtien in which one or

mdfe flifatioh& gfbtvﬁ% Mvetﬁwn%]ﬁtﬁctea wm suitzple fUBgticnml Qroupkesas find use
i on _chann itro, ,in vVivo

ast”ﬁt@FfB%%ieﬁd“ Y progiyCliog andlpr py é‘)"h%%S maﬁna%@%w%dé 9fyfhe invention,

and@bisvieh RO Birthémbspatt ofaké Mvention. (t he preparation of
pharmaceutical conpositions for) the prevention and/ or

Ther @@tséﬁtntnv@iﬁhonc anthiet | BN PassksS easpsuraiss obiaatabte \wyt the methods
sai . d channel s. In particular, the conpounds of the
aC?Q{Q}'@ﬁt? IPYEMOM Nt eract with ion channel s. from the Kv

saRere e et REE pdrabo s nBF R R dferscl iy on,hannets as
shéwlriﬂm tr@r@(ampla@aﬁdmya pastiatdravitdioh lvaamnid fromi the .Kvi farlp, more in

patipgl U oy heBelS Fr%@e?&f%ﬁ%@ %07 gy fin e 3 channels.
By {0y del WG ek et epomntin B8 Blnkria i %fr?%agﬁ@?msfs of said

ioni ¢thanek® gndépaf die bnlagicaphmcmm(epamdiaﬂ paibwmssaﬁoorwed with these

for the preventio t,, Of. [

B B PR e N UL g v, LM ¥ parany
bltbei«'h $aid dbtaneelsaneiertabtyulthe cdarhpourdapafuthes ingéntidne interact with ion
ch%@\%’e ﬁ%@%&q@%@ ﬁr‘egér%l e%%;l‘agg a&@qﬁ%rz ﬁr&‘%@bﬁy?% r\4varm-blooded
amoim,mvehsncﬁre@mfeﬂablyra/mammhﬁlaand mos’rane‘tecablm huiman being.

bi ol ogi cal functions or pathways associated therewth,
In ianeembadiment of \the moesant invéntionoithe lsemapendsi of ke tinveglion act as

ant%éé?igé.cﬁ %8%.‘%8.& §ha9”fne O&ho‘?&a&qﬁe %icflcgg%gl H?]Eticméd'or pathways associated
S amly, i.e. 1Tn 30 anin vitro,” 1 n vivo or
theréwditha eeferablys et ¢angpouadsl bbthe(iayerdion plesk saidden Flaaiinels.

active agents, in particular in (the ?reparatl on of
In 9h&ﬁh&c&mb0@lwerdoth@o§pmp@neds of )th¢ Hevepiey et iasnartageists of ion
chdrr R fFEmt th%fK\P‘Pé?ﬁﬂ hﬁ’d?ér Of 1 %ﬁﬁég?éan wsmabe%awe@s associated

I on channels fromthe Kv4 sub . Even nore
thepawith. dlgoapreferably chmsompasnes ot We In\«wé@ﬁ blgek pﬁazhannels from the Kv

fan’uf} ﬁl‘étln\ygniﬁgntﬁé‘?tléﬁ‘fé} pﬁeﬂe?é’hceclE%Wéﬁlté cBﬁBHﬂJﬁJ&eomeula I, 11, 1l or

can in g'artl cul ar used (1) as antagonists
v @boweh@akew R mﬂ@eeamsbtw Brongearmes7as! Kl Siigns channels

an® @Hi@ﬁlaﬁaﬁﬁll@go %Iué l’b@ IQé@kl%%' ¢8 ,JI\}ImIS}Efe%b?y MssPRERVEY $M, more

associ at ed . Ilnan 1n vit In vivo or
preferabhpess ih@n sﬂéml\ﬂ nryefe(ret;ly desspihae laeild. ent rnerW@fesablb fess than 1

pre%}QBIS}QESS lthéh 0l érﬂ |nV'p5Fti%ula'r Nedd fﬁéno’fO BT BBSYEAF 1 nM, as
phar maceut i cal active agents,
defreﬁmngé%v.wﬂableuaﬁsqx geCihPe Hier 2852y sed mﬁheﬁ%am@l%gb@
conpositions for) the prevention and/or 5 treatnen
In B pyartion eadicaler prefereses ia g i %ﬂwmﬁsm&q@mlasl H, i or 1V

abdvRNh&N&eNR rt1cu%9l9%'bﬁl\bé‘§?élﬁst4(vf4% ldnehafREOHhdRDY .6 ibkechannels and
conpounds of the invention that interact with ion

whefeifhinel rempiniig eueenkieasuisdAter preligatipe oliefomppund and relative to

theaéléﬁgg@cﬂaﬁorolfesé Han Bn@eferétﬁﬁ%éshtﬁan '85‘% Wé Prarbdably less than
/or o i cal functions or pathway

80%8%@?@?@’&9{5%@??@\/\7@ ,a§ dgtermiped;by ?nSLVP'PIPoaSS?Yr P the assay
usddiBRPEWLMBIE BklowWlg; (2) as bl ockers of ion channels
fromthe Kvl 10 subfamly, i.e. inan in vitro, in
vivo or therapeutic setting; and/or (3) as
pharmaceutically active agents, in particular in (the
preparati on of pharmaceutical conpositions for) the
prevention and/or treatnent of conditions or diseases
associated with ion channels from
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the Kvl sub famly. Mire in particular, the conpounds
of the invention that interact with the Kv 1.5 ion 15

w@b@anedssd from the Kvl subfam ly can in parti CBCHEPE5/013715

used (1) as antagonists of the Kvl.5 ion channel
and/ or of the biological fun@3 ons or pathways
associated therewith, i.e. inan in vitro, in vivo or
In tdlysétafpﬂhén embeditrient);th¢ 2pmasuidsook thesineéntibh eadk\as. dntagumists of ion

chg@@c—%}? ﬁar‘n tbﬁ ggvérsufv%mlggngkéépqu&@ é:h(ﬂ?%l ?I?uﬁcélgh \Sép%ﬁ\&%}/s associated

therBwitip.ahlso cpretarablp, {helempoepds af trmﬁlnlént@hablaxﬁceutahaahels from the
K gonggs | ons for) the prevention and/or 20 treatnent
VorSUEIHTI™ i ons or di seases associated with the Kvl.5

BB B BRBSRop 51 Bbion gt s gssoniss

of Ith/eflom 3 use cmnacimedi/cantihe Hiolbgibalr fupictignst be patteggmt associated

i n r ound of F L
PRy pBP. HLBY EEBho A Rtiiainds SRR WPt bropk she Kva.3 fon
chaleslpresent invention provides a conmpound of Formula

I, Il, Il or IV for use as a bl ocker of an
Accomirghtana élrthef atpext,26e Kehpbanadd pf tie invemtiom avinidl [Sock the Kv4.3 ion

articul ar h i t oVl

Ch%’?ne.'?—' (ﬂﬁj%ﬁtl)lgcl{ i35 ¢ ﬁgﬁrfe%n <t)f thg WW 'g?%gﬁ'& %égggﬁg)ﬁg%w%’o@ﬂ channel.
BRI i Pt Pl T R o
usiAgransilitable, ted:hr)lquel ¢or assay, ¥uthes thesassays dediribed ér thefexamples.

ion channel of the Kvl famly of ion channels. In
Thpaotripouhds of thirdnvepiiers ean therafere generalyde uked (3) avapiegadists of ion

I I

chindi BRYRP ot ihe'tioiogikal fifitle HP palfifyBSsdockiBl fhofiin, A2, in an i
vitioh én pive sesriberiapeetint $aiing; lﬁﬂ)taﬁablqg*em efden channsie igsin an in vitro, in
vivd %&g?%#?g%@%?ﬁg&ne / roﬁTL pHaPn’ﬁﬁ@édt | \}fe %tllv%nha%;gﬂgl in particular in
(thtarmapafeh@n of ph@meutlwffompoam@@‘aﬁ@ ﬂ@s@f@wﬁtoédawk@mtreatment of

ly. WD
coé@ﬂor}%‘%‘é@ 9 S%T? %Jggaééo%é%qg%gén éﬁ)*s(alnsrﬁeﬁ? di seases and
In Béﬁgﬂl‘gﬁrtﬁe‘@oHpoﬁﬁd§bﬁﬁE lﬁ\%nttlbﬁ th&t ihlePstt Q\%SQN chgrﬂ’felshfrom the Kv

exanpl e, conditions and di seases associated with
farpiyacan pervseddAhap antagopigts: plcignaghanpels fraamdhe Kv damipe and/or of the

b|o¢c§j’|<5éll atinSicher Qﬁb%trﬁ&é?@ A308EIAW tHH¥bRith, i.e. in an in vitro, in vivo or

pertension-induced heart disorders such as

thqiiyrpﬁ_iﬁlp@@gmgn@)@@Me@a}f@@@h%ﬁm@ﬁmw éarglly, i.e. in an in vitro, in
vivbEaH thbfipediic Q¥ﬂ9ﬁétél%}y()3) aé%eﬁiﬂné@élﬂ%éﬁy adiive ddefits, in particular in

nervous system such as neurol ogi cal disorders
(thagreparatien /f pearémﬁﬂeégcaépomﬁ%wow&rw@ Preyetigesgndior freatment of
coﬁa.ﬁénge@r discaeaBbbSodMtad With RinWhHannBRXFdR the KVTBRITI 2,
Al zhei ner' s di sease, spinal cord injury,

Mcﬁ@ WBM[:&]HV Ghd Ed)rﬁpodﬁdilsto‘f m&nﬁéﬁﬁﬂﬁbﬁlntmh||c§]ﬁ€:heﬁ’f9|els from the
di sease, and Parki nson's syndr

KvéfsubamilynGathbe disedHaAL ap @@%ﬂstog‘fﬂp%%r@el% firorg Ha% Mssubfam"y

an8RR of B BRRIidaN flrdBorky Sr\/ﬁéﬂﬂ/vﬁ?s @@Qéc%te(‘i HeREWE .0t an in vitro, in
such conditions and dis 10 Sim | ar conr&htl ons

vivarR therapadicsseliing: é%b%b'a%ke-ﬁs G 190 ehRanRls fram thsKwhsiibiamily, i.e. in

andR @itk bRo dieSapsutielRemgt éﬁﬂ/oall@yﬁ phidr@atamiahilyohctive agents, in
such conditions and di seases r instance, class

1]
pagigtiar 4 (thet freparalion g5 pB%f@ﬁC@HH%ﬁ?' CogiROs{lipas figy) #he prevention and/or
treBin@sit df Boitiiar dtidieabed s CWam kRl thanndl€ frdhntth® vt Bub family.

a prolongation of repolarization and refractoriness.

Evbh Rk, in th2etiddldr! Brel @IMgbunde bayies investidrf ihat intdtastamth tM%SKv4 3 ion
identified in human atrial but g{g venél(L)cul ar tissu

chamneis fiewdlie vk pubfamily sAp 1 Batisslor §erused KBRS SitagoRT A the Kva.3

of the action potential in the atriumonly.
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The Kvl1.5 protein is supposed to be a critical cardiac
vol t age- gated potassium channel to formthe | (Kur).
W@0vp0668ds | nhi biting Kvl.5 woul d del ay repol ap¢HEP10051013715
of the action potential in the atrium and
consequently prolong the atriddl refractory peri od.
Assum ng high selectivity of a Kvl.5 inhibitor over
iorh &iR@nekaraiion ofthéibiadogivad dlrettiong of patbwhys asspctatedierewith, i.e. in an
ventricyl r j . .
in \‘//\ﬁ?’ph%p‘}ri‘}é (%r f r%?%ut% ée%f%dg ?ﬂtag@%%égéqg@gg gg/?r?ﬁéé gﬁérﬂ{eﬁiq.e. inan in
vitith gn efiar er tMpéutlm kefling;oasd/ar €3)oas gp@onateutinalyr estivei agents, in
I atr i a
paPt[Z:Sllaél i %g&?ﬁ%ﬁl%ﬁ oJf %haerﬁeaggp%(% ag%&gﬁé‘h&% ﬁ)qflfhe rev%ntlon and/or
treatrerd iofreortditions loe diseasesissoniatadtwitinthelked. &leh gheasndl.o t he
use of the conpounds that interact wwth Kvl.5 ion
Acctraingetbsa fusthepembeditrient the dompotndsaefibeinventiemthat interact with ion
[ L] ' Y 5. rel
oS Ro5e RO <LpBE 2oy B R 2680 R00 R0 1} Biannge from the
Kvd cupfomilgsanidéor afdle bivlogicat &rictigns bepathyeysiassasiaedtherewith, i.e. in

anyly M85 53 e RABALNS stk SIS BBLCH B 1P B 5 the k1
subfamipured$n anen sifiio; éblieo o therareutic settimghand/ant) @s pharmaceutically
o : u [
o N o O i€ R, o BRLHBEAE EpARbGfons for) the
preventigit and/astre@tmenalof tomitidrisaar ctmeasas risadciated mitsrion channels from
tm§RVP§$§@$%$”S of cardiac 30 ischem a. The conpounds
may al so or exanple, be enployed for the termnation

Md?d in 'rﬁ’&dl g 44 rcbﬂ'{;])otjhﬁ ok ld 1 r%n 6n fihatt fn?é’régtfﬁﬁh %he Kv 1.5 ion

recovery the Sl thn1 car I 0 version
chwmeéa)ﬁvem the K1 sublemilyi ces IHT’QW'IG@QUE% userkb (19 @s@sadopists efithe Kv1.5

iort Ghanh&1 érsw&ﬁaf'tﬂ@ bﬁ{e d“@éf"flfdcﬁ hé babétﬁwayseé(@g%%ted therewith, i.e. in an

nalntenance of

Si nus r axi s
in wtmpr@ Wigsordeerepetitisosetitng KD EISrM@‘FheT%ﬂf tgarlﬁval%@n lgBanRgdd.e. in an in
VitFs> /FWJ of Qﬁ@’raﬁ&mcr Qéttlﬁ@egﬁcﬁor (§)5 agwaﬂﬁa@&ﬁkgﬁy 3ctive agents, in

|nc udi n relief Prihznet al vasosp astic
pagigat dht armemnetz@nef GBWSP@P/' Epmslﬂm%@orstheserevenﬂon and/or

tre&@ﬁér@@% C&WY%Q % dis888dd MsBLiardd it thdikeargigh %hiamél udi ng
efl ux, esophagitis, functional dispepsia, notility

In er&mesiﬁéée&l tﬂs |p\=l:51=1eﬂ9m%em§inl mamuega@aﬁwpeum bhne@r}nulaanﬂ Il or IV for
irritab syndrone, disorders of  vascul ar and

Usgjascar me Wh reoren ctha dPregeals fYRBtion: RFyides @ compound of
Foﬁﬁ@b nUE i \&e I‘V’ %r%@adsyaﬁjloﬁ%%ﬂnelaﬂwﬁer rgsdditioh 0th¥ present invention

di stress syndr one her al %gscular S
prqv'qwqm%oqnﬁtoéfﬁrmwédt P a0l P8RS a 5%%809 an fon-channet of the
K ﬁéM]gé‘bﬁi&\n%nnbﬁpm BBRGulak Qh@qfr@éenand/enﬁ@f pﬂﬂ'fcbéssdJ@&ﬁbound of

naud' s di sease, infla t or ol
FOHT“é'éds I erciMUt9r h’éeﬁﬁf@ g}ﬁggﬁzrm@arb &a@,nggra?; I?v% 3 ?amlly of ion-

chaRHRETEURKEr, &t Prrebéhﬁnvé}ﬂléﬁ tpré@di@Cé b@lﬂpo@ﬁi dsmorrr@rylonl B or IV for
obstructijve nonary dj sease, égn‘c fibrosis and

usePRct BOEke s?%'onc@?qnnﬁbPl?hér"é‘ﬂ ygpfs '8P pgnels. In particular, the

prdseft |Hdéﬁ1@>nrrﬁ§\h&é§3§ Icén@ﬂdnd:am@fmﬂa Nal, upbmy foeukead ablocker of an
di sorders of the auditory 10 stem disorders of the

ionghapgel ngéﬁ 5\‘\4 P RRMGOPHE FeReS: degenerati on and

cataracts, es including, diabetic retinopathy, .
T, BT e P OB Ry PSR, WSt PoOTRo St b SOTPOUNnAGiing to the
mv@hﬁ&ﬁ%&t LHéC b#é(é)kafwltoﬁy@ﬂ anhadisathenBgt ithg praventighenalor treatment of
yr opa cognitive i sor r
congiians|or FaRY Sostalraeth BPigtandendn kandlan R oy
injury, encephalonyelitis, nmultiple sclerosis,
denyel i nati ng di sease, CNS nedi ated notor 15
dysfunction including Parkinson's di sease, and at axi a,
epi |l epsy, and other ion channel nediated disorders.
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As inhibitors of the K1 subfamly of voltage-gated K+
channel s conpounds according to the present invention
wae@ooemsiul to treat a variety of disorders i neCT/EPI095/013715

resi stance by transplantati ?3% of organs or tissue,
graft-versus- host di seases b ught about by nedulla 20

SUICE ﬁiﬁe@ééégﬁ ar\t§, IW"EB% ﬁ%?@t q}' %gtp?ﬁrr%érlt ﬁzgr Fn%pei, Gonditions
antudiségplee egsbamel With My $basnion @raaviels in mneulardna’wﬁm; include

catl;J(r‘l‘\tiﬁeqI fdis%gder%\é@?:bree%r%%w%m@ sh}ER.eﬂ?ﬁ%g%'aﬁ? Ehd%ceéj heart %lsorders such as
hyeartapivn-iaoyeld ddrdiac hgﬁ@ffeplw @¢ plentricuar hiypdreophyyusnd disorders of

the DA arR SiuehBapeRe eoder SRR Farmgles of which include
epissy| steoke, trammaﬂx@ta‘asndejumtahkne@, insomhiz¢ AlzABintksrdiddaise Sspinal cord
lnjtt&éeﬁgﬁégﬁ* gerhrt[lag,é%tlpg% e(?fB%{s| Bg@&%lg%gﬁgg%%és% and Parkinson's
syfdrbael ﬁﬁdﬂ y5d Sorhpdurals af thtr fnveetidrathatingraetdethelsy4.3 ion channels can
ST e T R T

SR SRERS A saee AV el withp £ ton' ¥l g can be
usde raprelestioncard/arareatroentest, sudhlSi)ndxtim:aampdltshaﬂesansmstance class
o SR 58 e R RSB TRIL I st e
resviitinig- inkKay prioigigatitir af aesgladiation, arshrefcicttoiiess. [{Kut)ethe ultra- rapld

| | erqi rever.si bl e. obstryucti,ve air i se
de@yesh cietfer &0t Wap TigPARsEa T ifEne) AR it REE RRpiicutar tissue
Coazd¢quendly Cit esithinmes thuibe re;adiarlrsai]pn@htmmlon rpotenmnet iartae atrium only

a at e ast hrra I Lna "

TRl ! & SRR G oIS YRR A0 BRER g a1

forheuteelfKur)dlmmdannhlblhn@ﬁbdsﬁ s&vou&ﬁ delsyhlepolerlbgnml of the action

ool D5 ULt SRS BB Piio. Assur

hughhmlatalwt}owfraasKaha ihkibltart overfdERE; sech fnthdidtod ivewisds est interfere with

7 R 5 3 S
vertctﬂgul%lafep\é@réggc% Q&rhgr' Rag %ér{?ra%gnﬁétrg%&ztiw pro= aﬁlﬂkl’ﬁﬁ@ 3? forsades
de(bamrta’s sTIutereieasethﬁ crdhlatqrs/@re «blspecigl, intdrgstainribe treatment of atrial
tac&éﬂ?h;’thﬁ as s%ﬁ% atlaﬂtf%hﬁéttoh ?‘hel%ftﬂg L‘J’Rég%?dé”%to a further embodiment,
thedprgb@utunvmph atspa“elages tonthe Lgs of ilny@s)mppgnds that mteract with Kv1.5 jon
ché?tt'Ielsl. R :ﬂr&hf@n a (%’/Bld{rcgé‘fﬁTent\/Bﬂh%rc%naltlghs%ﬁ& arseases given above and
neu i's, nu I'pl e neurrtrs, mnononeuri
relatadnmth cbiy&tangpn 5h¢ry1eé|ats$wcmte<ﬂ sdﬁeaeaeeatﬂﬁersedjucg@ae@nds for use in
B

trthtHe(ﬁhEgg gﬁcjj lor% erad?%e%;s, oe?@c%%ogeﬁag%ﬁ shB%%‘ﬁlnﬂisfo'r Both the Kv4.3

anch ite iKivfinpnien m{swohelt For example, theagnpramur@qurgﬁugable for the treatment

|

ancﬁ’/SF ?JI %\L?Mén g{ste\/gn@g% {Ez%g%ér}gsﬁé}dlaccsgﬁ@gh@las lnCIL%dlrl)ﬂ Suipraventricular

arrhythguaa cﬂjp@témhythmnaer gtriat fibilladineuabial Hutters, compllcatlons of cardiac

t l& [ B, r
lsce%grﬁgeahﬁéﬁwdﬁl g%%%éensey% l@ bécelht\@ﬁ%% go?_l_tﬁe tFrmmatlon of
exustyn-gahtmhﬂbrll@tlam toerﬂutberelfer thsi @coaeruecrfdee Istugghgthm (cardio verSIon)
[

A Uy RO LS R0 o 851, WAREARS o
events bnelunﬁnaeeephﬂaphiﬂumrhytb@cptcr@ylaXlS si ons of gingi va,

peri odontium al veol ar bone, substantia osses dentis,
Thecompeundmagsiording & thenvenyar canmlsg pesadeasoneatt @e@@rstrol agents,

n [

o2 e R LB e ) ARSI pptoms o
growt h, nuscul ar 15 dyst rophy Pyoderma and Sezary' S V
syndrone, Addison's disease, ischem a-reperfusion
injury of organs which occurs upon preservati on,
transpl antati on or ischem c di sease,
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endot oxi n- shock, pseudonenbranous colitis, colitis
caused by drug or radiation, ischemc acute rena
WO p@af0bdscd ency, chronic renal insufficiency, tPXI/EPE0S013715
.caused by | ung-oxygen or drugs, |ung cancer,
pul nonary enphysenm, cataracBg, siderosis, retinitis,
pi gentosa, 20 senile nmacul ar degeneration, vitrea
vamwynﬁmom@mg@@ﬁtbm@sk@éll dllbtlgtldars Gk ueatd tre&wrefstdpeag:tus functional
a ous rmat i

'SB%QS,%t 'iﬂpf”gy %?Q{ eIS; ¢ gcéu Ings CPBRIPRIPN i agmd d@gﬁgﬁ% SRdCMtable bowel
syriaraé edibbidefs oﬂvm&@%ndah@%@al@fn@ﬂwlnﬁmrminblabmg asthma, chronic

ob%&chﬁ&gﬁ%ﬂ%ggy H&ﬁ@car#ﬁgt %plr%?@e%gtée%ggﬁaytgg%% peripheral vascular

disBasd @BlutinPintdrittedt bllaacmeatloﬁél \Ieﬁbeﬁmeufﬂaehgeimﬁotence cerebral and
r| mar

dlsease auto ptItIS
o R ngeA o B s bRt g e Biahy gck Tfupglogical disease
mcruaﬁ@qﬁﬂaamal@wb@mélld«@@s@eﬁéma@d mmesgrsﬁcauai@d Bsthma. chronic
oxi.n, vira atiti s

b (RUTOTR ARG RSB ORSIS Eny APBIcc iz nar! @olferative

dlsﬁﬂdbfglm&luamg%ﬁﬁwb@lsfaﬁd|daheer {indiudimpriukbeat disortiais offtae auditory
| at e- onset ronic

h
SYHST dRarces it eeh Yo BBRDEREr mReUet fedptation 3% cataracts,

dna@&tb@ﬂﬁ@a&inﬁg | digtseticnfetindpeaty, diklbadvié héﬁl'ematmnand\ldl&etlc neuropathy
senj | e denent |

, chroni c bacte
AP eBPase 1BBUTHE CURISG Gt MesHBS pPBLRT L ARLIFRGH: coanitive
dlsaﬁd@rﬁfhﬁlgﬁﬁdﬁyﬁaélﬁbrﬁj le@emt:la?wgwﬂweamer siand dementid,hepinal cord injury,
venti on and frea nt. (1,nclu p
ﬁ@\‘?mi’?? BIItD ?S'%lr Pﬁg}yﬁﬁﬁagﬂg aése"f‘srﬁ’n BNEoaedigipd  motor
dydﬁyrictIEn |ﬁ@U¢ﬁﬁgll’Ri8'klmdri’B disthse, sarap ataafa, Epitensyecardtiother ion channel
&F&s{ are particularly useful in the selective
mema fi"and treatnent of supravent ricul ar

Ass‘m@%*mf@@ BHSLp B Bhon b e By poorans

theapresemioinnehtioh sieeusefivietot reat a waeetamfsilwrdérsanclu@ng reS|stance by

channel ch_as
traysp r]t%o’nf% orgag%%ssgﬁ E)arf]t /S %L?]J;wedfse%%eé @%}[@ﬁr at?evui by medulla
ossiuubftwnsbyantaetnunhrrMmatm aKkhAtis3 aystenwhe Inows. egythematosus, hashimoto's
e A ,
s BB e P A AL 002 sgcpe-onse o
recepebdnEetjuediabeteer r En;élhtus hepasteriar @lt/ﬁlgqs sallergisl e engephalomyelitis,
gloﬁ“}?ﬁﬂgﬁ%o%rntlgec[ﬁ?éc%ﬁ? l&&%ﬁ@eé 2 8%1'?1% rb¥ hg‘%{ho\ggrﬁltc omlcF%);gamsms
mﬂbmmmﬁ sl hyrfarrsrehfacatlde @km @asa;eeSaﬁa¢rmS|a atapical dermatiie, contact

den%*naﬁ’xlﬂg‘r ﬂ#é%lfsahé ﬁﬁﬁgeesotsggéﬁh@éié gleﬁqﬁl%&' Eﬁhéﬁ‘g a‘Pl[ls Pemphigus,

bulmugamempwgoldlorl’gamrmoa@sd millosas eyrlicana, t w@gwogﬁemw@:f, vasculitides,
te 0 n f

ordFl5 SryBRRISL, ol ficC TR RRor BRI 30, AR oot

keraarcenjoneiivitis, nversal @bhjenuhvﬁ@ stvgiléd, assheiatedr miths Beheglis" disease,

keﬂégt%pgﬁ%%eo?ylfeﬁ%ﬁgb A4 a?nco\méé;hdg&yo f ab%ﬁﬁ@%h?yccﬁ‘neae corneal

inventton wth I nor gani
leusaringe wculge . memptyalsat Megren’s  dicganPdewdtis), eaves' septhalenppathy, Vogt-

Ko?éf'{ggppié ck:]ng onjng %JEQH%@ gol}"e‘;ﬁggfﬁﬁies e?éfv@Fs?bl@'b‘EsltrLlﬁive airway

r at es
duspamoabrancrmal asﬂmaoallemw:laslﬂmnal éniringio astiuna kextriegic asthma, dust

astﬁﬁwras %ﬁ r{ rlsgﬁqgrates agﬁ’lﬁ}aj qé%aggtﬁnﬁagﬁd LRwh §ypelfedponsiveness,
broldShms Ggaﬁm; m@@’s wschlab da@eg@@@us@@ﬁlsﬁh@ﬁg digpsesipad thrombosis,

lscﬁ?nphbe CY%TS%%% Iﬁl?g@ﬁ%&iﬁ%ﬁ}éﬁ H%@ééé/s ﬁ&f(@f?ﬁl@&éﬁe%bﬁtﬁ intestinal
lestone éssomatﬁ‘d with dhermaimurrssalandl leukaftiertii Bgemediaied diseases, Coeliaz

products, include the conventional non-toxic
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salts or the quaternary ammoni um salts which are

fornmed, e.g., frominorganic or organic 20 acids or
whawedeesExanpl es of such acid addition salts iPCI/EE®05/013715

acet ate, adipate, alginate, 3 spartate, benzoate,

benzenesul fonate, bisulfate, “butyrate, citrate,

dlS&? %ho&g%%? %, e C%@@Eﬁ%:s g«%] ; etigt %&gﬁﬁgghg{@{ K d%ggstee "ulcerative
colitismamadraine 9! rhiritize pbm@d e;ntgisyﬁ‘eer epbloitis, h@bed-pasture's syndrome

T O T L T T S

syhd6inal Mﬁn:@ﬂé §a{i@a]§€,5pdl§ﬂtduaﬁ§3ﬁ|mfn§16ateentls mononeuritis, radlculopathy
t hal ene nate, nico oxal anpat
P to, SESpUpU 81 TReAse: BUsh Gy Pt BYPOAaPBRSlS BPAng: Pypoplastc

an@rlniéﬁd aanepamrcoptmmbecytmm npturd, ardutaitenune hemolytlc anemia,
anat e | at e and%i‘?qﬁe anoat e. Bas

oo AR CH AP o PP, grey Ryt dsosteopoross

saltO’iosig) ﬂﬁt@ldoﬂlr@swabﬁtrﬁahﬁtérstmélk;ﬁielunmnmrdelnmmwosﬁa,l tesikoderma
cal ci um

such a ts wit
WGP Gn 0SS WlgaHe.a ERRRE Y B et e OtdieplS | T cell lymphoma,
artéhcﬁ@tdﬁéyéls Dafperagicléresis, naornﬁmdélsmm vpcﬂ)rariarﬁis]mo:doisedsmyocardosis,
Suc an SO

TR TR N L R L L

lesWnish SﬂC@IWt spapdbotiven, abksgblar haddndes substahtiaas osses  dentis,

oG e 9B L KR o PR pin o
praiding yibir @ﬂlehrﬁiitiamdndsmlp‘rahGMg hamg;eolamtlnn Feanidi Imhasgfmdh muscular

o el B e R FAGEBYE oL €S roortion
injid9 O/ OG6RY WHRET LERRZO Aol 1BEdsrvatit, Bemgylantation or ischemic disease,

oS35S PR R B o ShuSEE BRI S0l cnemic

acatedesall ihadfecisrmdyt shronit @nal insuffieirbeyd itorimsis cmeprhﬁysleng oxygen or

t | at
oot 9P B POHRRRE SRR s, ioonss
senilet heicajae Wlegenenabomt vitréal ascabringy moongal adiediobuiinn getreatitis eerythema

S50 P B AL SRSl S S Yoot Hoiacons,
sepsis, cmmm. eaitis, disepber nagsedt by anviigementahaellusibh c pgisgt karcinogenis,
0 . .
melbRbROLCBlrciBbmA B G/ BBharpb RAD @gésasbrbagséa B WRtarfiks L Bukotriene-
Cdvetezsen Eehem's dieehisealutdbomone depstitise rprlmann b&liaﬁyncwrtmﬁl% lgclerosing
ch(gnﬁéﬂge rﬂél Iﬁ/\é kL laﬂf %Ji& Iﬁ/ YRS, %er%&st@a%sed by toxin, viral
Bee’Berng rea ar mnaceut i ca osi t
hepatitish shpele par @wbxian Brvirem hepatlitsomnb/é\or\@e hﬁ@a'fﬁﬁe CtﬁlthSlS alcoholic
cw%ug)ﬁ_sb ta*\}al:ﬁlrj]%r&%r i ttt{%lpé cf’%lﬂﬁf%tea&r\/gﬁgﬁﬁgtgl%ﬂure "acute-on-
chooid” diverrfalllurquaubmhdahmceﬁnheomth@fﬁﬁelﬂﬂce&ﬁ@t aﬂy@mQQBlOVIFUS infection,

Hf&glon' RI[%OS;%B&I Nl r@%hﬁéqu%%&ﬁgé b&@krial infection.

€ cohpoun ar e broug hto a suita
Th%%%' gﬁ&@gf tﬂ@ﬁ ik %eﬂ't’f_bndé}é afrtA A tCRRiCE BRNUseful in the
as a pharmaceuti ca unen nmedicine or

pramention aad ;reatnmmln@udmmert@l a@evnart@n op Keeret atipytemias. As inhibitors
of 'K%/? 5 %Bﬁgseﬁ%owﬂﬁﬁ tﬁuf-; k8% bAMRD r‘e@é‘ﬁt imGahtiBR d‘rQrp%ch@FaﬁQ useful in
naceuti cal preparatio rising | east
the)lselectn\rm@m\@nmn teng trﬁatémnt oh %lﬁ)ﬁBVéf‘ rlcul@aﬁrrwﬂmas such as atrial
Hagﬁr acceptable carrier, diluent or

ﬂb@%@?pi en étlgglg%t%r adj uvant, and 20 opt| onal | y one or

nore further pharmaceuti caI |y active conpounds. By

nmeans of non-
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limting exanples, such a fornmulation may be in a form

suitable for oral adm nistration, for parenteral
w@diwe6asry at i on (such as by intravenous, i ntraPCEEPRLEF013715

or subcutaneous injection orntravenous infusion),

for topical adm nist rat| on 38 admi ni stration by

AR b o 24 e el b AR Blarp B i o it an on

chfam’ﬂdlf’@f theWu @hmgemr éfarﬁ;ﬂé IadflorS gmm@o«bﬁ tte &4 lor equil Gtubfamlly such as
ner 0 a

e, Kok othe” Rtso daf EfaRtel. frspBoieD i s SPisofige o a sutable

tedﬂﬁﬂt‘ubrbrtabﬁhy, BHEPAY thieizgBay@icerbhnigiidd refesrediteaerdimot diber suitable
erso%oref [?ence is again nade to for

as?%tc’éﬁ%@”weﬁ 98M Us- A- 6, 369, 086,

US- A- 6, 369, USA637 733 [
FoL PRAIHG A dFBaRS, CTREHGS of e PieBen "ok br SReg s = ree acid or

baE@n&rﬁtgblOm m&fwnhnmamhwmbce&&aaceemle Saiveaddition and/or base-
r

el Srk et D R i B o BB ForSru 48P o base) in the form of
a Hlya.lzaiégﬁﬂvat§ anblr somprehatdor & iheifosn os agpedsigarspre-drug, such as

ancq é{i@\%nq?%fi,sfg%{étn é)r?gf P”IS%%%M'SSE{@éEL%@a%%f gglvétsé includes any

cosBPRASH twiHi ¢rﬁ$nay3ber1bfraed ibyj actdlbrbcﬁjr;slotﬂJthls)mWeatlm with a suitable

mqsré%gc::]lgﬁvg %é@ggwp%? W; \S@%ég}w%é@?gc as bYlt not limited to alcohols,
kefohdé, EEROMRS AL Fel Bke. 4®u¢hs ejitd, oiydeates, nsaitated,i@in. asd dhe preparation

bolus nd/ or con uous ad nistra
theggor B P 8o I e RS PRipn R gs ishbdr Wt bR the sats,
hydilagds, ablates] etbldes@ibedse Lﬂ$HA—S,l3<7:’ﬂ 778 OUBA-61366/086, @MG ,369,087
extrose, sucrose, sorbitol, mannitol,
an@%ﬁrﬂﬁz@ﬂ ;gqﬁ acaci a, calcium phosphate, alginates,
acant

Thﬁ1 %?CS%F %erl %ggérgg%lgl %It% 8WesdoHp%ﬁB§s ?ccordln to dthe invention, i.e. in
thq)fnirryleifhydten,eongéqlrm orcx:éskpiau@b@mro@mtermd:lede U\ntqgnventlonal non-toxic

saltts ? %lg negll% r{@i\ Qnﬁltsealtg%lzg‘[ gr%yfl)n“f(éjd’ %\y%bﬁ(%}ég rSémF or organic
acid cbr riases. aExanmples of ssahi aaib|asiditiont salte Inclids ecﬁftateﬂadlpate alginate,
I ca C ;
o0 SRR e SRR, ATRE, e, oot samproat,
camnohonsemmt@ cyelopgmianggirepipnatef Highiconptehdedasylsuligieuettianesulfonate,
a t t

fur??;rrar Plu@éﬁﬂﬁé%@%h ﬂ/C@F ﬁt[als@tge?é > gﬁ%ﬁnﬁ Ifiafbgng@ﬁt‘én%e as,hexanoate
hycuroblnlon@e | mgdralgemcba weiraipdige, Zdumraxyeibmnesiiioyateg lagiete, maleate,
meblll’% (e a@ haﬁlr%psqnf%hé‘t% agieHirate, d%ﬁél%egﬁélﬂééte pectinate,
King adents ers, preserving agent

pe@ﬂé@teenar@eaglemp@nafa a\mrateag Hipatate, mmswna@gulsa@@maie tartrate,
thigEaRERS tc%g%‘ﬂé Sind eEé‘[‘?oeJtéfa Kasel B8t Clﬁ&ﬁ&bséhh@?\ﬁmmééﬂts lkali metal

e nmilat'ed so as rov 3 d, sust (?

saiter st agyentiiurelapd potassium ealtzc ekaine @ﬁrfﬂa)méf(l splte élmfaaeh@ajcmm and

méglagélewsaufs ?I{Jsfwwe i yégee%dch%%sa h@&y@a«me N%ethyl D-

ased on natural
glusemineerand dalis ovitheaming @ﬂﬂ%\ﬁd@h tet@arg@!r@bulmsmey aaﬁcf/Ooﬁorth Also, the
baki (h,quﬁcgscfe{ﬁ drk mﬂ% ggglgpsct i t ﬁ%a@rn@ed Wtﬂrme%%rﬁ@as lower alkyl

I on acc nvention, It can

habctwsaﬁudgesueethﬁ etiyl, c;yomér and @utydw:h@nd@cbr@a@m@wbwdtdes dialkyl
sulﬁ‘%lgé rlk?‘%f'rlne\:’tﬂg/l' Sﬁeﬁ%l Bibaad ér{oordfan%@ sﬁﬁéﬁé?ngﬁ%%ﬁ%ﬁv Aflides such as

ove the solubility an
desylalsiuhyl t snyoﬁyi: hed stegpyuelierideasn rerides eanglr igdiden, afalkyl halides like
aqueous conpositions, addition of salts of the
conmpounds of the invention can be nore suitable due
to their increased water solubility.
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Appropriate cycl odextrins are a-, a- or

y-cycl odextrins (CDs) or ethers and m xed ethers
wo b@smafs7aher ei n one or nore of the hydroxy grPCpEPINS/013715

t he anhydrogl ucose units of Qe 25 cycl odextrin are

substituted with al kyl, part' ularly nethyl et hyl or

|s ran I

Ho R s i arpPYHES) e et IR R aRsHlicaly sesappble sals

chJ“dehb{@lEﬂf@t@ﬁélyéﬂwan@alremmdfé{ﬁélsalt@art icularly

car boxymet hyl or carboxyethyl; al kyl carbonyl,

In pasdthec shbliyneat.ethgl preserit Kvantian bélﬁ;ésaioka Ipharmaceutlcal composutlon

o R S 2 Lt o T OHRR Pt o «

corppolindcadoarding ©-tae @ivehtiory pr opyl . Especial |y 30
not ewort hy as conpl exants and/or solubilizers are

Thé 3er@Dtherapdotidayly etédtive aneshint'l aClseRhéreindmeatdyHat amount of active

dro et hyl -, 8- 2- hydr oxyethyl - y- CD.. .
comBR LGP §t ehrrerel AP o banELsy; Biipyral or medicinal
respdngeDin antdssue prtérng ahlmal bfhmemxmat G pking/ HuUGht bR -aHResearcher,

fl.-CD term m clodextri
vetgiaraty, e g o A7 Shlen, WERR) By pRVRtbR of g symptoms
of e aigeasabeingttfeatadi i ed wi th di fferent groups such as,

for exanpl e, hydroxypropyl 35 and hydroxyethyl. An
Thé phamestutical vaypoditidrocanieaprepgredie acoapeu irdswin per se to one of skill

o SR B RE  BA SROBLA TSI Wor . e
modesalid bebiquich pEMcEﬂﬁc&%@kcandwen@hf tegredf or nohbinatiors with other
ph&ﬁ'\sa%gtdt?cgdﬂtatcﬁ\?{ % Htpgﬁr(?d S éurgl tﬁ‘gbbrﬁtg{r]lgfgsg\ﬁtab}/ef administration form or
dosfaglentdrmt wingeht han dbﬂpdlmdsed @@ a bbamacautlaahsn nlmynat soedicine or

nore pal atabl e by addi ng pharnmaceutically
vetgﬁnérg?rgeg{e Sweet eners and/or flavors. In particular, 5

Gehg'r%"%rf&s&mrma@&ﬁﬁgl el ﬂt’éc&ﬁ?p?ﬁﬁﬁ§ o@tk@hﬁvéﬂﬁgﬁytﬂ g%le formulated as
co on conprising ectlve anoun
a p@errpmmtﬂcdmremtah@ tomptiging at east ope @bmhownd of the invention and at
leaQP@ﬁéT?ﬁgHﬁé eatidal aa%%@&%ﬂlglc?am&ryﬁdﬁ’éjrﬁ)ﬂrréﬁ -Hlt‘%nefo?sa%mvant and
nvent | on Al so e conpasses cycl odextrin c
optiopaby onery mefe &r&@maﬁeﬁ@@b@alm a@lveo:qrm@unﬁs/eﬁy inggans of non-
Ilmi"ﬁﬂ eﬁat%}ﬁfegoaﬁz)ﬁtéfd?mu n1a2 B fothalitabl® $or oral administration, for
ositions may be tornulated in a pharmaceutica
pareoterﬁjl adingistration ctawghi 8% gy dntraanapeutinttaanyspuler f @cspbeutaneous
injeRfIoY Ner qﬁtra%hbg&' REsEANS kS kdidcl aanﬁ@étta%ﬁl $BE RfRstration by
oun of thé€ invention and one or nore
lnh@'ﬁb@ﬁmbéuﬁl %@mlmf%cébt@bll@pﬁﬁem 3oPunrositeyl \ier uch suitable
adr;wﬂ tlg%morﬁtss :Q)high ﬁta?ﬂ%r&h@nserq%dliﬁe& lifuily 8553RdY @h the manner
state (as op to a liquid or gaseous state)
of ftctmlmstrgtuwg as Wegﬁtm@ﬁhﬁd%é'hﬁiﬁﬁ@ﬁ’f% dilyprds @ eypigients for use in the
pre?ﬁ%@ﬁ‘emérebﬁ Wi Sb%ec‘ilégrdto e SBI& BErsbRSRAGURM Y agam made to for

roughout he ot her conponent or CO onents.

insteare -_éqﬁe%?i O, G+S-AtfR3 APt 869, %‘é ANg H&Aﬁr?e? 2,733, as well
as ﬁ)v HeCdhhGar§ W‘E ESKsY s@HaP e iatdt leMitibR ok ReMindtbn’s Pharmaceutical
onpbgenous t hroughout or consi sts of one phase as
Scigedasned in t her nDdynam cs, such a solid dispersion is
referred to as "a solid solution Solid solutions are

Sorpe eprefaried, i sTopaimiting, sxaipeles eefatiich PlepaEdaPD ARGide tablets, pills,
pole-ﬁ'E BlbPerR, Yatid, yca'bﬁ@tg' biirBi QaysinsrRRk erh@isioRs, &Qutlons syrups,

anisne to which they are adm nj stered. The term"

aer@é@ $.0IAINGIET. STRAMS, l%tmé Shprd sagl gﬁt%wutﬁﬁesqn@aﬁ'tones sterile
ane%fa%Ié SSStHRRYEANNS phhERKee pRWdetd |§P£He%s§|§ﬂlWFe‘c@ﬁ‘s‘-’ﬂtuted prior to
Such di spersions are not chemically and physically
uni form t hroughout or conprise nore than one phase.
The wat er-sol ubl e polyner is conveniently a pol yner
that has an apparent viscosity of 1 to
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100 nmPa.s when dissolved in a 2 % aqueous solution at

20C solution. Preferred water 25 sol uble polyners are
whyasosespr opyl net hyl cel | ul oses or HPMC. HPMC PEW/EPZPOFH013715

nmet hoxy degree of substitution fromabout 0.8 to

about 2.5 and a hydroxypropydOnol ar substitution from

about 0.05 to about 3.0 are generally water sol uble.
usé\)fbtbh@)dwmietg!t af ashiissd ahd/ibor dor candihieols administragiver abieh may be

et her .grou se
for BT o, FBLE P R QuPrRclb BB culipte per se for suen
forrh‘t;atdaltlomy sptiopy Iladlmsleadeﬁtdsst suandgen sorbédle manhitol ﬁerches gum acacia,
oxi d

ol sl A et Es . a0 B B 36 §feale Flrocrystatine

celitidskyl gatyvinylpyaolidone) t prmtgetlﬁyjertdwerglymel c ocallglosent (stenle) water,
[ e form o arti

melRICEURE ey b RCRRR e ienadiPh o IS LT BRrste. edivle
oilst, vegetable oilsaandminertal sil br cuidaitie haxturesi theedofi Bime formulations can
on GRS bAoA RS AP BB R % P ot
a syrérgistie ffeciowittk rtim/\nomp@mdlsmfahel inveatiggrangl other substances that are

cofRBNT B i TR o P LB B P oL g dayts, wetting
agerisy mhbﬁyuh@randes@pbnmhg cayeetss , dispeasing algepiso diesintegaarits, bulking

aoshift BRI i ot shPPERffn FOEH BV B RaPhe. now reguiators,
reléasteagests, mgd by likd. Ther carhzsitiogs ey gleonpefochsulaied sodaantp provide
rapuo L}g?alﬁ&ivgp \X;(?Pa&eg rele%gg lo\fetﬁeaa 03@%%%\8%2 con amc?dI ’hherein, for

nposi tion mpounds are 1 nco i
exdije afsimd ilpoqmm@sner $1ydmdhlh<p plopinmeyict Madices xiased s natural gels or

ver many small beads, thus vyielding a
syngrgeﬁ%&oh)n?éorg W th good bi o- avai | abl ity which can
In ?)?@é/re% egm%cge HEH% Lﬂ)ﬁﬁy e?rﬂi/ rflqe V‘Q?Slh%s% Stlﬁbt %Bllnﬁounds of a
reparing ar maceut age for or oral
phaatdmceutwr emmmsn’mon%aodrdm&@ﬁhemmi@e it ean ke advantageous to employ
e t |
o U REfoRlio R0 R d6fidves 1 2BUBET o eiTh e 2 dfohols may
Imp(r@\)e t’mewwbalttsoamd/ngthpcﬂt@hﬂﬁy of dperomponads i espreppratipn ef aqueous
corﬁ[zcgsitfb%g gédlff@r{ BF s I’f% be uAbS oY h@éﬁhorpééw bg%re suitable
teria are pharmaceutically acceptable

du%ﬁﬁdhﬁlammﬂ@sﬂ@\m@r@pﬂldemny ons and firmess.

Exanpl es of such materials are pol ymsrs i nor gani c
Appraprataryelodexrign are os whor aryslodedrias (SRekPapthassanshiixed ethers
theFRf 'V\)h%ﬁ‘éaH%?]et &efBRy of ﬁﬂ% HyRo8P GNRIpB f! @I"i’é @thé?IU&éeb@nlts of the

repare in a manner known per se, whi usual
cyc qﬁ%ﬂrv@ge FHRstiigfed Math e, \P@rtwlﬁ'b’dﬂﬁ,t@('s§thlf|d>rb@m%&l e.g. randomly

meliyldied !@Q:I@nﬁyo%xﬁﬁ{y? JRARILTERG S Sty r@eﬁﬁ‘(%r@?ﬂ/leor hydroxybutyl;

carriers, necessary under aseptic condit
carpefyatkyh @@rtlcgla&gﬁarquﬁ@@thyt o %b%wt@#zalwrbonyl partlcularly acetyl;
alk%cﬁb%nf\g&ypsgr léérb%x?alﬁ@%e@&? askHidimarty 60§r%%x¥rﬁ§th@%ropyl or
rior art mentioned above, as wel
carppyyetioxmerapy halhﬂfé@r@ragylow&wl adatticalaryt acetylmyyei@pyl oRspecially
noté\ﬁlomg%r%le?arﬁg%hw %Hﬁ;bm?érs%% BOC8 SrandB@ly methylated 8-CD, 2,6-

har maceuti ca reparations of he invention are

dimstt-ei-&b), y- yArca iy A4S é’g}@/dr@mﬁhyl P, ey dsexypiprylisiGP and (2-
carQ&@ﬁ?&ﬁ&y)ﬁr@bYl ela‘ft‘fﬂ)la‘?nd' in p?ﬁl@g%r ZKHyU?dx%ropyl'- BLCD @HPL %~CD) The

sachet, a ther suitab
terrarmﬁ@pt gﬂﬁgbgigenﬁtgsdgycquexg@nggwﬁ;wesé \,\whegﬁmngg, |Q§ét two cyclodextrm

hychS>8/p$r'ths lpbelrdlicd QRhi GRaLhY gMub8d sOBE 28! fofxE8mple, hydroxypropyl
| eafTets contal ning product information
and hydroxyethyl. An interesting way of formulating the compounds in combination with a
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25 and/or instructions for use. Cenerally, such unit

dosages will contain between 1 and 1000 ng, and
waismalobes7bet ween 5 and 500 nrg of the at | eastPONEP2005/013715
conmpound of the invention, about 10, 25, 50,

100, 200, 300 or 400 ng per uﬂlt dosage The conpounds

CYRRREAGRP o VRIG rRGISaRS R, RUBRG b bue 21 451 Although the

fomm]étﬁb\ﬁ@%&rxbémw@&ﬁrér@wﬂi @htlfuh@élrﬁdW§Qh|¢;r%Eheﬂfs they are equally
i ntranasal routes, dependi ng. main

intgresting for fg%matth%ﬁowe@%éat "Eks'ﬁh%% 5AY @%Ob%e rendered more

palatfd 8¢ adling m}@vmaéeqﬂkca@%c@pﬁameowetm bﬁd/bﬁﬂ@\mélsln particular,
adm ni stration usually bei ngrppr ef erred. The conpound

theoPrepRial INYRNUAD CBROTPATSES SrRkPHINPGPUSER oReP IR CaRP NG 7n effective

anﬁfuﬁﬂﬁ@“ IV GorApELHat acco\‘thh?’ﬂo e pvehtior althea pharmaceutlcally acceptable
dm ni stration, is suf

icient to achieve t e e
Cy‘f'ﬁ%?%rﬁ?e lﬁhecp%?e”tb?\@ﬁHW glspigceMpPasIes WC'PH%X 'R &Pmpyﬁi‘ﬁﬁ consisting
ofb%o bGhd aécdr@ingvcnih@lumeem@rsianm@blbaextmependl ng on the
WO 2006/ 066879 PCT/ EP2005/ 013715 43 condition to be

MdP& &Y @@H%dla@ rthbr@atp@dmaﬁsi rﬂdyaoé wmlacvéd ihdénphbﬁﬁéc&iuh@él formulation
such an effecti V?')S

coppriging @ rapﬁﬂp ﬁtlvlgeqrﬂ%tgﬁ L% @@@sﬁ@g 01"e a éghg dispersion

of ﬂfe berhp&aids bf thantledfiéh BB of'léror@%@@'ﬁﬂf@rrﬁ@@mc@lylacobptable water-
10 20, 50, 100, 150, 200 or 250 ng, per kil ogram

SO'HBWD ﬂﬁt day of the pat i ent per day, which may be 5
ni,ster as a | e daily dose d ove e . .

Thg i SHl PP ons e L ST I Fyroid SIS iR Rtaped 1S a liauid or

gaSedls sisteNgorapilingai Iﬁéstswomom'ﬁbeeﬂanmhﬁr(am)orteocdmponent is dispersed

adm ni st er ed ute of adm nistration a

e Phiss; PSRBT ETD DB FogBRpobilis: When said
disbessidn ¢fdhe ebinpoleris js ﬂ&h&lﬁ@tlthg s;as‘temasblmasrmcalucdmoashysit@"y uniform

, d d t f t d .
or PilgopdiaPahun el s oht Hired 2s drTysd RihEMos famics. such
a dofi¢ dispdrsidreit eefened to as 19 saligios olutiontleSdlid sSdBHibnS ads/@efefBad physical

S- A- 69, 086, US- A-6, 36 O87and 3 33
SYRIFEST BPERIBE [ PP atiOnBa o bEe, Jedd; Cpbvaite o the
orgamisnsd wwancu thandizoadkministareth ase telrime"al sflid stispedsion"cais@comprises

d'Sﬁﬁ%lé ttﬁgédgre g%%&%aéq@a'th%ﬂgg gtletilar& géhd"%é)lhtlc?r% Salch dispersions

ard n@tcphlemi:gallpbndoia;xgealr&mnlfmnytmawghwaraaonmise@Mremﬂgn tree phase.
varied and wll depend upon a variety of- factors
The meiteresaighle helyaet iswionyeménttyree psipeer that hapaipepparentriscosity of 1 to
t G I t a
10@%%%&&1@8 cﬂ%su %tdaip%l b % %E}é%él!(lﬁ gc}futﬂ?\dﬁ 8 S!BILRIEP ﬁFéfgr'?ed water-
solnblel ndﬁyms@)are @véltoxymomé rthylcelivéoa@B cad'fﬁl\ﬂﬁ?slrlPMG baving a methoxy
{4 [ i f -
deél%te f%LP { zwrfrcgrgnggpP@S t§ %ﬁBhPé‘B a‘P\H W%éﬁygfgﬁpéi:é{aq substitution
frotrhdoouh\ﬂeOﬁ foombaue Bl ars g&meeallaomiessqlwajﬁ Mathoky degree of substitution
ref8 rtrglqtﬁ%l)el?{%ra%e rﬁfﬁ%?é)gt&eq I gﬂiegfé&@uf?&%géﬁtﬁﬂr a%ﬁg?droglucose unit of
the callghise onolecide. dtydregspropylenglar smt@tlcarrefeatoahe @verage number of
a f c
o B oVl ke Bligh TRAETREMLCRl, ‘h artfifroghucpse it of the
cellulesenplenulen t he preparation of such a conposition.
I n accordance with the nethod of the present
It ingy durthernbe sanenisn tordoruitiate athecenminsings on the fembef nanoparticles
whRBHdVess ?ur‘l‘g esrﬁBfﬁfléI %s%gtfé‘d SH fHees tcettlllé‘FEEff i %ﬂodﬂ?%uﬁment to
course o erap oncurr ent divid
madnitaigl en ceﬁﬁﬂtlvmaverageopa@lclem@ep@feé%ﬁtthanv‘é}m om. i Suitable surface

motrdﬁe}%%ﬁe gﬁ g)fréfglre%ﬁ/ pé‘%%re% e%oﬁjoﬂskrfow{ %'aﬂlg a‘cHdl in ng;%?lc pharmaceutical

aneous or alternati'ng treat
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and the term"adm nistering” is to be interpreted
accordingly. For an oral adm nistration form the

we oimpoeist? ons of the present invention can be PCRER2005/013715
with suitable additives, such as excipients,
stabilizers or inert di I uent $*2 and br ought by 30

means of the customary nethods into the suitable ]
eXSHHANS- sPyGht pYPieRiF naclude varels pal¥Merss, low dreleeHiaarighé oligomers,

néﬂﬁ%ﬂpl@@@&é‘ LR suﬁé’éigﬁgsPre?érFéa@rﬂaee rrﬁfdlﬂéksi Mcit8b wbhiBAR-and anionic

anpl es of suit inert carriers are gum arabic,
SUﬁFﬁgﬁﬁ‘@?l a, rmgne5| um carbonat e, potassi um phosphat e,
| act ose, glucose, or starch, in particular, corn

Yejranodher inferesiing waws of Tormuilafingpiiea¢qroRPUnds dssording: fq & invention

inffesbat PhatthaBEiticAN EoApoibs twitHrahH t8s -cofrpioliAdd @r&®iihdorporated in
exci pients or solvents are 35 vegetabl e or ani nal

hygrapkilic pelyness 286 APPiyRE thisintixtgre ada cPRVBM Qyel Magyisinalbeads, thus
y:e?&]hé{ %r\:@o‘?nﬁd%ftloml%oé)&foo@@%zgna%ﬁf% ﬁﬁ%ﬂQ}%ﬁQﬂaﬁVé@ent%e manufactured

queous or_al coholic solutions are water, ethano
anéu@faph isopuitablsntor PeRPating theEsagaviieal fosagpirst iRy P@H @dministration.

Seﬁﬂl Yeahs c@ﬂ‘@rlé’é’l(én’)oéocfé‘xﬁltr%nerogﬁdé%obls spictical 86rels®f Hlcodfing film of a
further auxiliaries for other admnistration forns

hydeophiirerplyher pag el antrglpiad agenk sad c@hﬁo??qlTCBﬁ%“Qnﬁ?'ymer layer.

M&ER4I]IsDitatid Fcfr%é)é%to‘él'éé iAeh& Sééél)d A&marmtiofd|pfdwidad that said materials
phosphat e, starch nesi um stearate and | actose 5

ar B WISl RSP RIS Aok 1T < APBKPERIge dimensions and firmness.

Ex@iripleY SrueR hsateriHi$ !al%nécﬁ)é e, in@kﬁdn%ﬂt%tdﬁﬁ@%r%éhlc bilgstances, and
art. \Wen adm nj stered by nasal aerosol or inhalation,

SaPﬁ??é'é’e%éﬂﬁ%T"feft'éﬂﬁ%th%‘?P be prepared according to
R 0 BB S BRI, i sty
invRlels RixingRé @Eﬂlﬁé%%@fahté(s?td?w obed Wit theonesoh hakd gharmaceutically

reservatives, 0 absor on pronpters.to e
achg AR Baias W NGBl T B S M Sl oRereTence s again made
to g@-umb:fzz;mg usA-mBqusgAm@smmmmswemg ,73Btand the further
ui t e or

rmaceut i cal
PrE A G HCoTBR e, WPl B INBT GRS TarlsRisy sugh @s the latest
edftioh of Rerfihgton’s Ghairmadesitics lBjm@ss ons or enul sions of
the conpounds of the invention or their
Thehytsirebogitical piephcitionslof ¢hes mveatiomaee prefsaibipde @t udabbyage form,

anﬁ]cce é)%ggifabi)gé%&%tgégg‘ﬁegﬁa@plg fr? % éuﬁl{sé\é'vaelsggo&lre, gachet, ampoule
or fioramyl a@heosuitdole aingte-dokh bi mlﬂlil-ldysez: dwtdar ror atohtziner (which may be

prcg%agr gﬁlﬁ Igpgcal lgng )a(lwlllth a‘%ﬁ? ?r ZHSJ\%B Felséfl%tgr éo%‘fé Riﬂél ;I’)rgcri]ltlct information
anBlor irstrioctidrasrfepuse. Gerierdlly asw@haurst dabagns ol @itz between 1 and 1000

o R SRR A g g 890688 M B o,

e.g @buobi 10,281 50, 10@n2(1)@,|3boeur§00|mg pert yrérdosage.| i ari es are

brought into solution, suspension, or emulsion. The 20
Theowmmmnhsisodant be admimsteresh by an vatisty djeolige phéllding dhardal, rectal,
traB?%ed[P\é? p hl%u?ﬁ’?eﬁ)ﬁ% gti“tgelr\])gggu S?\Qrapeﬂ@e{rdlgf(alﬂ%l%w&%r top intranasal
roges tcwpleadmglnveamy@nahe spedifir prepargtios, uswtaed the condition to be treated

or g{%/%h%ldog & \Fi\']‘th %al LR&; rftr%lv%é naé%m%lt gﬁ«?ho Suall tsngmg l%%‘?rred.

ropano cero in a I on a
Thgo%oﬁ\é] g{ﬁ?vgﬁlﬁ% ifiv rﬁarng\ﬁﬁ?get%ﬁr 2%3 tg@bl@%letétg:qﬂgac‘n eftctive amount,

whﬁntupone@ﬁaﬁibeadm]n@ctraam eissaifiigieninto achi® teasgrsireil dherapeutic or
e ' :
or ekl BRET Big ARRaL €L00ch DBl VRLAR, depenaing on n
or solvents, such as mannltol 1, 3- but anedi ol, water,
Ri nger's sol ution or isotonic sodium chloride
sol ution, or suitable dispersing or wetting and
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suspendi ng agents, such as sterile, bland, fixed oils,

i ncl udi ng synthetic nono- or diglycerides, and fatty
wa@eoiodseesincl udi ng ol ei ¢ acid. 30 When rectal | yPCT/EP2005/013715

adm ni stered in the formof suppositories, these

fornul ati ons may be preparedtby nixing the conpounds

according to the invention with a suitable

copgition rt@%preﬁ@nte@@,tfﬁaé@q and (e rege b @gRipgiratian, such an effective

an%(lmt h\ﬁﬁ U§uéJIWdéebétq/€eﬁ$)t@Ir§'J o0 RlY Riohy bRee bg{vMé‘éh' &1 and 500 mg,
whi are Solid at ordinary tenperatures, but lig

sugh@ﬁd}et\ea@%%ﬂ@q #Q e, fOé@K@PP@aRHOP{;/OﬂM $e1%a?§e59hb03/ 150, 200
ordQE’(Q mé/ngpQ(%Q@ﬁ\s_égd)P Wéu&RZQ%/&lt%léau%% pe€day, Wthh may be

onpounds accord mgﬁ he i nvention were found to act
ada@mak@r%agaﬁ Pstingde dp doa,ehéﬂw@dsow ORE ORERS dRAYrIPSeSIoF @ssentially

confiniiusiyl ‘élﬂ eUsnrfg" 2%ibherukiva. th@fa?dBuH(s)a%dﬁ@%dﬁlf ni$tBRd, the route of
bi ol ogi'cal” functions or pathways associated therew th

ao‘m@stf@tt%bawaéh%éwﬁ% &ﬁ@atm@nt FRJIMeRviBAY |Q91dﬁf@f'€m8ﬁsw the treating
chﬁl@féﬂd dE?erﬁﬁr‘ig G @Bfo?élgﬂéiﬁtas Otﬁe'é?_:fé ‘“g'éﬁ&é}eéﬁ'd fgeRBal RBndition of the

/or of the biollogi cal functlons or

paﬁamtrﬁvawearﬁweu %tde'ifvseﬁ@rcé\ﬁm HisepRISYBRIEBSHadelreated Reference is

agallVRBHEQB G8UA-6 ReD 78T Bshes438ths6l URR-AHHREINbRE VRh-6,372,733
ion channels and/or of the biological functions or

angdbaiifer R59021 MesHoneEakpe: AS well@s tp haxptapdarddandpooks, such as

thé’|a‘(@st earuoh '&?R@ﬁﬂ&t}tb&s PREMABUti A )ScRRCE. CkB bR Widet<®bd, however,
n an vitro, in vivo or therapeutic

th%te'?tPFF'ﬁﬁ dogp gt apch freaueno 4F dREaaR 106 Ny PaBioHIay Salignpay, be varied

andrwid depbfd! |u§6n 'ar\/eﬁ'kﬂleoﬂé%?é mEluahgtthe Hetiahasmme apbtifiélcompound
comosi tions t he prevention and/or treatnent

of
emRIPNEC |'bﬁ1§196?b°"8|3§%b3§3é§”%§%'&§h & agtioh phthahicampgind, “the age, body

weidingeicral HeaitBdsix drRR héde SRR adAtGion stiodd rdté of BReretion, drug
i nventi on showed very low activity or no activity with

combizdien. the spyRiity Eﬁ@ecﬂﬁ‘ﬁﬁH@F copgiten-ar e t her eby

sel ecti As i ndi ed above, due to the bl ockin
T i Pt PrBRT BRBSGn e THERTTL AYAIFCR BHeaRRichrRIe s particular a

coRPBRIAUN B HaAhatdllicdloudd)ewpich s €stitaih Vet Nica SN oaéecompound of the

. ticular seful.in the prevention .
inBRlidn i 3t dhst BRutiaR CaT bl S auetar bR T ptgrgoeutical use).
ThieQfiveriian Adosrefdtednot the uky of BashipounSe thedhgsAidA SN &itOpbreparation of

g&sorders W || be clear to the skilled person. For
su ﬁﬁﬁf"@os' QN di t| ons and di seases associated with the

In 55?4% %ﬂ:ced\fv@-bﬁ}f §fh§8 é)rqﬂ-gr pt)rlgg%'lmtshéﬂtlgn salcg1 pharmaceué’I Ca?composmon
cahylperddaninistaned rebpardeleatr tiffdresriilees dudnd) tA6 esurse of therapy or
i,nduce car

Coeé‘ﬁ?%td}?ﬂr?lgﬁ/pwp%’rs{@gg% ROy mgﬁ(an Xc?rggr E@? QYeS%pt &H%ntlon is therefore to

ben@tdesstsod ustemnbradind a’lISSLE:{hI legipses o‘sswm}tte?edsuaﬁgrr_altgrnatmg treatment
and e o i e e BRE e asst R ery el  nat i ny
Fog;;xﬁiq?‘%lﬁ%dm?ﬁirag rﬂgoglﬁ] gge' gogrﬁéc?sa onrpg F%%Fl%( 'tg)gess%?wgﬁn ﬁPtion can be mixed

withnsugtabieoadditiMear aath as tdxcigients, talulivers aniredrs ditueshts; amdblgrought by

mefBEeH e ol e icB A8 a6 5y e G I RoR oM g as tablets,
codiied dalslets, hasiscapisatesdagudolust dleotklit, br oitynsaditamecExamples of suitable

nehf Gkt 8 b Orort PR ot BB B 835 5pa ! phosonate

ove as’ Tor t
lactdszn gkicosd, e starnip,oin rpasticukac,canmd isteyclh.dntthie case,ehé ipogparation can be

cale ol Hoff B & ket ERafie PRl B B EiefY Sonents are

vegetablg asr byih’mhcﬂls such aassumflowal ofli dr €dd dverosil. Suitable solvents for
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30 Therefore, in another enbodi nent, the present

invention also relates to the use of the conpounds
w@ewendismy to the invention or to a phar naceut PCHEP2005/013715

conmposition conprising said conpounds in the

treatment of cardiac disordersgt such as arrhythm a

hypertensi on- induced heart disorders such as

adugpes beasondlid selukes Q@r\ﬁétéﬁ il t sugpholudorss, or mixtures thereof.

entricul ar hy ertrophy), i sorders of the
Plliere 8o SR BN enet Hlrels 255 aeoirin 6 BRGPaLblries for
othd] ddifr}{msﬁiﬂ}@n&bms Immoﬁhte seleasd tabletd] thadeWoyhpositions may contain

ence ti nul tiple WD 2006/.066879
mi p%?:@ n%%%)eesdlcgflglugbg@sagp’@ s@ém,épeq{gﬂu%stearate and lactose
and/# o#Re exbbiehtl, BRtes, 6xiefams, dsidtegearks, AHOMLS afiy NAFiGARs known in
In.,a further enbodi ment t he present invention also
theé Bitates to the use of the compounds accordl ng to the

h
WhGH g oL e B BERRR MhAIRNRS DR REPHOSUIPNE &7 b Prepared
acdd)@mg_cterteclﬂumiesaselakﬁde iArtha.arl of mmbeeutf:alrfbhﬁulatuon and may be
resent in nt at es

nb |
P28 SktpRe L SHBbTRoURE SErHGT ROl fred e uibbrpreservatves,
ab@brption Propistersee @uhasad bicaraisility] fiuorécurPoriss an@os aiher solubilizing or

ounds i.n the treatpent of i sor s of
iSoRr T S ST UT o PO 1t 1B Gt PR, RABAceUiEs fprayiations for
adeimipiratidasn aldkrforirsdfedarospld or abra'yﬁld'rellfdwatamme rephdion$, suspensions

or tséﬁﬁ"sét r e%l}ﬁegglgﬁgfgr}%rﬁgﬁee Eltv§ﬁ n <1r b%%l(ﬁS%lca R%olerabqg salts in a
phemEhdediticdilyt ambtah@ dolventdeush afs efhennleorvwassr,sysstaemuxture of such

onpri.ses ad eri to an |nd vi du

sof8ER 7eRufianPs TpR e cri Bisp "listeR, B Sie Lhargaceutica
aukiheriesmmpmsmﬂxsfaaiaotsr dmngifiers ailnbstabilizars memwelllas a mopélbat.

envi saged that the above conpounds and conpositions
Fomagubwetapkeousl ore intravieheus \atngnisivation, f ihel dpmphuied éqmording to the
m\}aeﬁgerglrjﬁ‘pq%? hgli’[ﬁl trﬂgngébsgéﬂscéglsg@t&qsgn?%gefglree\béﬁ{sﬁ Iaﬁ%g golubilizers,
emLﬂsaﬁierecomrimlin&raduxylanmJera arougahint® selutiors fsuagertsiart, log,emulsion. The

| s S I

colfing HEFRpPRBEan kol VRpoF AN Ao Btblhe o
fortérargplenfort tjneqn‘rodqumreaWa@tloroDheﬁummar@oa@tiom &uiteble solvents are,
fonJ.( E%ﬂ@l@ewa%ll @&smg@él séﬁhe st) 'ElBll? r QI%BF? IE?hee’[hanol propanol,

i nventron ref nposi |on or ve erl
glyched, moatiehtmrs a0 Isggat solnbortso@polm@ glucosee qrnvemﬂomolutlons or
alt Hnaﬁv {HPé’éJ?ﬁ’ ’J‘xga\yan‘% %ﬁt@%érﬁ%ﬂed f4I'@éj lrgectable sc(xJutlons or

i SCO ere and/or devel oped using a nenato
susigengions Mawd bl efogrlptecarrdcardingede tknome  edi tusiiige suitable  non-toxic,
' I IheV Lphak s ;
pa%érlbﬁf aérﬁepgar?lé q‘ﬁg%rﬁt%e % bérﬁ? %FP l?sser%%ﬁmadp’ccﬁ)%p Béﬁ%)cedlol, water,
Ringer's Iselutinn entsotomid spditre Cbhoe@elsawlem ayfsuiiatdé digpersing or wetting and
s, al n g )

suC%Hano nﬁ‘égﬁtﬁ ’ s&:gl‘} ad! St%e?geﬁ Bl'aﬁa ‘?Qe(‘j F@H"sVt{}lrf];*?uo"i‘rgi\é?nthe’clc mono- or
diglyeegdes, @nddatty a@dsme:ludmew@ucmldm Il now be illustrated

by nmeans of the follow ng synthetic and bi ol ogi cal
Wherangitally, adiinisiergd inothel famint of isepesiipeesf thepe formulations may be

r

préﬁé\‘&ﬂby %lh%gﬁgc}s’or?;@ggpgiégém&ﬁﬁttﬂ %@gé@@ V\I/lﬁviﬁl?fa%té Wh-irritating
exqipienpsael iag ecogpa bhierp ﬁe@eﬁttc glm@rﬂa @Fiensi arlpoiepivigne glycols, which
ot S5 SUKBREN SEpIAAS! S0 PN Bl i, o el cavty
rele@@ﬁhﬁ@lru@nd the li ke, which are within
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the skill of the art. Such techni ques are expl ai ned
fully in the literature. Unless indicated otherw se,
wo b@efpoasie y of the conpounds was confirmed by PCTEPIO5/013715
chr omat ogr aphy/ mass spectronetry (LC/ MS), according
to nmethod A: Method A: WD 200&/ 066879
PCT/ EP2005/ 013715 47 HPLC. Waters Al liance 2690 with
Thehotragourdis atcrcmddngietbembomvéﬁﬂtoer weBO6ouridhgs act as antagonist of ion
tr omat c omass Pl at n;
cngREt FGER S 1 ErTTTS efetpg T, KV BRI andror of the

bidiedital dunctionPloa pathwEys cisaadatéSKhgelvitsupPlee cabBo(rid¥Oadtording to the

inZR I w8 Sy jpiin&I5 Geh s aamelRhaf ion ks PEpRE R suoramiy
and@r d@f thebisidicalFlirmtions 8r g@hwhysnasspcigtegidherwith. m n:  Fr om

100 %A &0 %Bto 200A & 80 %Bin 3 mn. Isocratic
Th8Qovhpuhds ofltheiimvenkor nar hetéefBrelbe? 0864 1) @s Gintdgoaists A6/ wchannels

anglon B e yBPdcal bR S ot Palhava abrodied iRy g6 Rhgh vivo, in vivo

or NMFapajtlngettlhg, (2hds baickers of @nwehanneals, ian in amb eitroain vivo or therapeutic

eference [tin 0i.nt re de
solREEERERGAE RitaBRRhh. A5G SoErid, ThBfticOfhe &y B Hreparation o
phamnacenkitali nedpositionsr &irplthy e vesion pné/partwhtmena of conditions or
dl%‘é?rgeraﬁ%g:?a\é?d Eﬁf\ s%d IOP '\é%%\iqr?eq% Iﬁfaa% tF){r}atFlgt oﬁ‘@oi‘]édspaccodrdmg fo the
inveatior dhovged setyhewfaadivignwomgo pritiyceitis resaadt toctheieRGuebannel, and

t he ovvle of one skilled in the art. Protocol A
arel.ﬂgre Soele %'vative (0.5 mmol) was dissolved in a

As%fl%%veg ﬁ%oy%ﬁg(t% g’&kiﬁggc@'mteéfﬁwgnﬁi)féd ion lgp]gnnels the
co(npoBnadd hcewidingddedble pp@semhihvehtionriaxe padiculagy sisetul ¢ thet prevention
an&f?)?rﬂeggggﬁr 811 Uérﬁdlt{o%rs &Odl%égé%e?ssrogl%g%fﬂgtﬁ oﬁ h%nﬁ&?lf}om the Kv

Freactiron m x rreda
farhiynpBucit diseadesr and Pispidsts ofill Bet gear2ip H@uaalglledDWstasFor example,

coﬁ(‘ﬁ%ﬂé ? #‘H%@ésés %ﬁé@%&&{ \?@? mf Kvd. B&M%ﬁégﬁ |('123a$tléﬁg?llpi humans,

inojugshealdiac tdisopdegsiskich ag 2xbythima, Wpsmemm-nr(dzg@i hegrt digatfers such

o Y5 e3Pl ke by S Al A oo

of thednerkeus sysiemisugiags epigRsy asteekau gemalia draimniaieanxiety, insomnia,
spiSF] &H@ "fﬁﬁﬁLp\éF\&édh%%r@)éhﬁ\J‘ a%ulﬁﬂéo"gék?&rlﬁpI'b?émye}lna’ung disease,

sem -p Cor recrystallization. Synt
Al@ea'mr@r dibeasecingr Rarkingoita pyisicgmiec Thg c@mpounds according to the present

inveRliod Fitiakt W?ch% 11 3V |o)ne&l{b)ﬁln@@ Qﬁd cﬁﬁ%@géﬁﬁj inlihd Brevention and/or

grven as exarrp a round bottom f
tresﬂmﬂtopbtﬁéﬁboﬁmcﬁtﬁélszaeﬁr@é&%ﬁquc l@cua@ld'@% ipgnditions and diseases

as%tgég\nm@ﬁe 3@ 5%@ ét%ln‘ﬁ%‘j i gar%Ct?ﬂQP Wt ARRar ifelueé tﬁ@@éme diseases

rnnD sol ution of

anq 1¢igoridgrs @s5m )agwga H@ﬂpr( e @430!0@ ghasing) Tma compounds
@grﬁmg% dTinvetin tASdRE AR dith h&1.5 %ﬁ“c,th'aﬁﬁlel‘é@é patichib®Huseful in the

mn at roomtenperature.

prevation ang/pr erementofatya daghyarhybmigessuch as atrial fibrillation.

Therefore, in another embodiment, the present invention also relates to the use of the
compounds according to the invention or to a pharmaceutical composition comprising said
compounds in the treatment of cardiac disorders such as arrhythmia, hypertension-
induced heart disorders such as hypertension-induced cardiac hypertrophy (e.g.
ventricular hypertrophy), and disorders of the nervous system such as epilepsy, stroke,

traumatic brain injury, anxiety, insomnia, spinal cord injury, encephalomyelitis, multiple
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ng; 0.5 mmol es) was then added (if the am ne was
st ocked as hydrochloride, 1 nore WO 2006/ 066879
wEAN6BRBAO5/ 013715 48 equi val ent of DI EA was PERER)5/013715
After 2 hours of stirring at roomtenperature, a
solution of TBTU (112 ny; 0485 mmol es) and HOBT (14
nmg; 0.1 mmole) in DVF (0.35 mM) was added. Stirring
sclerssis; arenyelinatingt diseans, tézhsimertudisedss and HAKigsoNVEYREeMe. In a
n
L R o P e
acodrdimgHCthedingentioRxaB terk phaieadiquticd RonRRStien Fompiifingyeaid compounds
in t%x’? {ﬂrgeht gp@ar&rag%@ fder\lz @Mg{ a¥@rrh %ﬁﬁ{‘aq IRt ReHe? | leBodiment,
and evaporat ed under va e resi due was
thep prresén’reldvebmlop reamaneatea/@ thPluse oPihs: earapouBds scegrdinggo g invention
d
o 1 p e arsrs S RE" brts iRk Inh A RPPEINAT IS ament of
dlsﬁaﬁdersnﬁthemer\?meseateess of SOCI 2 was renoved under
reduced pressure. Traces of SOCI2 were renoved
A nietitod| df drteatimg €ardiac DErders SomipyisesTadminigtsring da ﬁaﬁn%\sdvﬁsn need of

suglje ﬁ‘%gﬂnﬁ & a'dﬁa%@eﬂjﬁciﬂ&a@ggltléﬁ dgih ﬁém% ﬁ’le%\%oﬁde Be&Stling to the

Sphere 't a stirre e am ne
invention).. AmbtiEdael (aming disendgrs of tr[q @(qusgsgtemmoymnﬁes pdpinistering

to (aa il Q/IFP;—Ihiﬁ J{gedtdfrs%cmaﬁﬁédtr Eh@d’naQ:Qutf i cgrglpgélﬂorﬁe&npnsmg the

to warmup to 15 roomtenperature.
correaumisnapqwdm@tcethmegt@rr red at roomtenperature f or a
period of 30 mnutes to 24 hours. The m xture was
It ip@lsceenvisagsdvibeteihe @bove APParFEY BITRRFIIGNEMBCRP of value in the

vefe‘lo’l)rﬂ;rqlo %wh%ﬂefoﬁ%g’bﬁr%@s@i #ardic nBN3RKSInYBd&s tHd Bfdvention and/or

e solvent was renoved under reduced
tregtre@mfedlsemesme@nmn@s Vi iR ier egensyieqliysmportant animals such as

caﬁ@r ébowtcke@ %'s'h %e%héhblﬁg thdPhfowdh and/or weight of the animal
rec | zati on. Protocol C. The ester
S%T@ﬂ’

angdis tae qpé@nidﬁ)réhe,gwgmy (% tﬁe)m%q{dorzﬂh%m 2.19‘(@ dltptiilned from the
an¥l‘ﬁé PHELh 4 fd_r'ﬂ?erra%ééét' B iNeritish Pel¥RsS 6t dohﬁﬁ)sﬂ:bn%etennary use

m nutes. The reaction m xt ure &BS cool e

thatmtqn@wéﬂ%as@ Be AR ) IRV URBVLS EriQEIPOLER deaichas been
|dé?ft|ﬁ§§ LHI@COV%RE% dridrHe0evBsd usth létrféi‘né/tbdé’loﬁ/\@bmbd (@tQestribed herein)

cool ed and acidified to S|n
gt st QPP BB ReRp A 1 G R SHIEP oy TV IGIINBHY pass ghe invention
aldd }elét@g tdr ih8dudENEEr EaiamE ofF @@Smw&tlonpﬁ]oﬂ@cmpﬁ}atlon of such a
5- Chl or oi ndol e- 2- carboxyllc

Ci
compewpvel& 5 plserBdrpqesdt %&ﬁf%ﬂ@oum?r}d GAEPRRtions may be of
Vaﬁé& ifS&tikigesr e added The m xture was stirred at 65C
for 8 hours. The solvent was renpved under reduced

Hér iﬁsémroﬁ wilChoW Berimsitreted Ky nfeamendf) thevdsllodiirgs syntketid and biological
, 4-di oxanem{é %Oggafehe sol uti on was cool ed
exe@pba@ WN&*! of I BVEREPY REMNY ur e was

stlrred at OCfor 15 m nutes. Mel (10 mmol) was added
ExampPlefe nixture was stirred at OC for 1 hour and at

EXARREd: PRPR TIPS of thesomppingr ecRid 1f thdbréGhfintBiion

extr with Et20 n :
Theacgr@?%cevs% 4 bseStotroueh 18l Bl G AaRsRR bdventional
techniques of synthetic organic chemistry, biological testing, and the like, which are within
the skill of the art. Such techniques are explained fully in the literature. Unless indicated

otherwise, the purity of the compounds was confirmed by liquid chromatography/mass

spectrometry (LC/MS), according to method A:

Method A:
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49 washed with 1IN HCl (3 x 200 m ), dried over MgSO4
and the sol vent was renoved under reduced pressure.
wadb@sesidue was purified by flash chromat ogr aptiyEP2005/013715
Protocol E: To a solution of benzofuran-2-carboxylic
acid (39.1 nmmol) in dry 1, 44dioxane (250 m) 5 was
added Et 3N (58.7 mol ) and di phenyl phosphoryl azide
HRLED. Yvatems| JAliathe PR3 twitn photodiadee anm deteciasdWaters  996. Mass

L.ght f
<o EILER g B EEES IS SR 098 Tl negatve
antdipesitive). was heat ed overni ght at 1OOC The sol vent was
renoved under reduced pressure and azeotropic
Maihad:i | | ati on with toluene. The residue was
crystallized froma toluene/ Et OAc m xture. 10 Prot ocol
PhBse:NEbsqh8ad Trﬁﬁywl owper (AR d100 Aa unutcoimngf4.6x50 mm; Solvent A:

Wétér %1[14 for 9&19)( ?@T/Ix]rs%r\/e%f %a%\?gf&?ﬁltﬂle %%rf?%mc acid (1)7 mM); Flow:

C acl
2. 71'5nrrdi’nyn 1Gra@em’td€x5m® koo /90 % Phé J e dt te @A%mnxé 0 %Bsin 3 min.

iy G2t S IETRRTAU P B S afs R 2 4B AR HOpAMh 0.5 min.
Isagraticl 004 i ox QP10 m ) was added sI owmy. The 15

reaction mxture was stirred overnight at room
NMR spectma weee datgrmingdroma tesige iViergtifypd$hbHz. Nififeusing the indicated

d with a diluted NaOH sol uti on
SOQV%@%%] '”ﬁ@a'q%@%%t ed with Et20 (3x100 m). The

Megtgr&)ni)?ﬁ \gé%aaét‘érrhﬁ)é@ T'on W&hy‘@%dar\m bkt WBh-8brredté. 1A|I reagents

ed over MgSA4. The sol vent was renoved
usesh gither veate OB RINsICRRIIPerCEAYOr Wﬁ@ RrERAgd & AARNHEF kKRqueyper se.
q% flash chromat ography. 20 Protocol G 20 m of a 1.0
ads RERWRAEAURN ut i on of l\/g(OVE)Z was added to

4-{[(5-chl b
Cogzartéy%e% ﬁi/F?r%}ﬁ%‘ hgﬂnlzlfrert WW?M BRergAareq acqesding & theRllpyjng protocols

anB%BB{ér%e@Ql‘i‘(ﬁ el koM Ry & 0As bKIIl&d ythe agtst er (1. 12 nmol )
and the m xture was stirred overnight at room

préeaRe:at ure. The reaction mixture was poured into a
20% aqueous sol ution of CH3COOH (50 m) and 25

TheXciPgdriativé 15 efthely wfagEmssélaad(a@anﬁuxtureThfeDwmbimlad and DIEA (1.5
organi c |, was eous,, Na tion

S IOOMIST BhaBg 5 TREBTER FRE PO BUrages e added

and rthé thixtome vad/BHdd aiﬂdodrheempémﬁne foas30 nammsdrnmdmme (o 5 mmol)

o AR ol B AL on Sk e 5 P Pt Wi Berioa or o o

24 pROFHN DMRNas 28mbvadnmider ratudey prddsu(e2 Thairdsidwes(Ochmbved) was diluted

N T T e

anfiwdiel @xBasl) iriwithe tN NaH(&QQMr mi) drauwateA (& mt)i The ofganic layer

PR S8 85 o L8 LD W s v

pufficnby fladt chedatograpBy 2806/ 066 BIFA. CRETeER20iZ41IE715 50
warmup to roomtenperature. After 4.5 h the reaction

Syhthebisr eofwascrjorehemedurane-R-oadiaxylic ( 260 R)-(4nitrophen-1-yl)ethylamide
ext ractﬁg?vm th_Et CAc l(e5X1OO m ). The conbi ned organic

CqragRIPg By dVGRaRege P

in a round bottom flask 5-chlorobenzofurane-2-carboxylic acid (98 mg; 0.5 mmoles) was
dissolved in a solution of DIEA (261 ul; 1.5 mmoles) in DMF (0.5 ml). A solution of TBTU
(160 mg; 0.5 mmoles) and HOBT (14 mg; 0.1 mmole) in DMF (0.5 ml) was added and the
reaction was stirred for 30 min at room temperature. (R)-(4-nitrophen-1-yl)ethylamine (76

mg; 0.5 mmoles) was then added (if the amine was stocked as hydrochloride, 1 more



10

15

20

25

30

with brine (3x300 m), dried over MgSH4 and t he
sol vent was renoved under reduced pressure. The

wo e@bdas7avas purified by flash chronat ography. PGI/EP2005/013715
Protocol |: Boron tribromde (5.0 mmol) was added to a
solution of 5-chl oro-benzof uréh-2-carboxylic acid
4- met hoxy- benzylam de (0.83 mmol) in DCM (5 m). The

eiplalenit ohDikEs was ineaéeb)aAfterSD@ourfscnf sllifr'mgcat aowh démperatare, a solution

or RERET EEHEE: h%, RS Sng TS5 SREVOS TARHEEEYESIE (0,55 mi) was

add8x 18timhy washmntioundsi a’embocrr ‘@mpecath@yf@r é hmxrse MF ebsliBen removed

undef (/aé@%%{%nr%#dng d\?a(egl céiggotlve\éﬁif\i %tﬁﬂ%geggte%gqﬁls ﬁ?ed Pganlc layer was

ress esl
washed yathaHCl @2&N (x5 riRY).olNa0bll 0.3N RkEAl), anddwateo(Ix5amt). The organic

la)ge?f%@/slcm%glr%[' b@?ézq&‘euran- Ie?t%gr% ge(er/%gﬁgtgﬁ n%e?Q/lagudm The residue

wat- hyified vy pbepazativardRieC.( 0. 44 mTDI) in DCM (3 m). The
15 solution was stirred at roomtenperature for 40
m gtBs. The reaction m xture was diluted with DCM (20
m) and washed with a 1 Msolution of Na2CO3. The
SQ@Clg&émind) aray@MH/@sdr@ps)ewereoa@tedl\igsm carpgxyliseacib (3@ mmol) and the
mifire Iggs\f‘@%duﬁdéﬁsr Cri%?%eﬂ ritesS ; O?XCEE”T‘E of( % %\éﬁr@moved under

purl recrysta NZ2F i on.
re@medrm@@ﬂe? Tiracgs) V@S CHivesse rsredvechbe distiltedibn (l@MDLMA(RXS ml). The

ol 8B TR D8 o SRS R TV e tfggn pmsprer

a stireld mixredof theoamipeBEHS mmotj aandzlf)t%l K‘rmmqlmgt)DsIEA (18.5 mmol) in
I i I

DS ( H%l?”g(rbegﬁ?]%t@fegﬁr}] ét‘ir?éoeaéﬁg:efdr éo‘jﬁce dRheoWelilo warm up to

wat'er dried pressure.
rogmdervpgkiure. e saditnonixtuse masfsiirras aprooay bmpyzratureaf@t @ period of 30

mlé?tgg ct) 2 @F%W?@EQ@%&%%% r{g @a% H‘@Iaa%d %ﬁragted with DCM

(369 mheThe gombinedersganic phasesawerecded @Yer1M9$@u pad the solvent was
rembv&d uﬁ@ ?Bgcéd’ g?égém SR FidlcBwal Merifidd %Zrﬁaswa&romatography,

renove duced pressure. The residu
Semmrwvﬁwwf@zwt@”ﬁﬂm%nd the sol vent of the

filtrate was renoved under reduced pressure. The
Preteseldeie was purified by flash 30 chromat ography

Protocol_ M WD 2006/ 066879 PCT/ EP2005/ 013715
Thegsterd Thpmall wangirolveh ¥y etaeel B @ngc%'\HN@@H U&m*) was added.

Th@&éséuoe%&@rml;)suw@@ a@lu@@tov@@ rhiflute8. météabﬁoroﬁu@ﬁ%s cooled
and 2N HCl (2 ml). The m xture was stirr

2
to tspen trepRrae sutetnanpkwAS SHIMEAGNCE" FobRed BTRseHaY Uﬂ%res'due was

dilitBe Wil Ridr nﬂ)er&\s%a whdec mdu@@meartesng usmg 6N HCI. The
Pr ot ocol N: -chl or obenzofurgr 2car box
|

iC
prw'@twew'|tefe§¢\@sh@é Vﬂ@‘ WRBT {3318 snlypr& dieseinden re pressure.
DIEA (2.2 mml) and acetic anhydride (1.8 mmmol)
—-QIQE@—Qadded The m xture vvas stirred at room

rature for 48 ol vent [ e
5“1%W8 ¥ u%&@@oxyllc acgg L12% mm v?/as \c/!%solv\el\éa ?n C‘F—IIJB\I\II &O ml). DBU (6.5
mmol) and Mel (5.6 mmol) were added. The mixture was stirred at 65°C for 8 hours. The

solvent was removed under reduced pressure.

The residue (2.5 mmol) was dissolved in dry 1, 4-dioxane (20 ml) and the solution was
cooled to 0°C. NaH (8.1 mmol) was added and the mixture was stirred at 0°C for 15
minutes. Mel (10 mmol) was added and the mixture was stirred at 0°C for 1 hour and at
room temperature for 2 days. The reaction mixture was poured into water (150 mi). The
water layer was extracted with Et;O (3 x 100 ml). The combined organic layers were
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pressure. The present invention further enconpasses
conpounds nunber 1 to 120 as illustrated in 10 Table

wa 2008966824 | as stereoi soners, tautoners, racenPCEEP2005/013715
prodrugs, netabolites thereof, or a pharmaceutically
acceptabl e salt and/or sol vat4® t hereof. The present

invention al so enconpasses the synthesis internediates
waphed withgIN B&iboy 288 M), dried pverMg§O,@ndihe golveong wag-;removed under

reg&edé%es%ﬁe '@% re%gue @%s pé@h dA%y flaéé ch até%nap@%

Prédcoifd, 75, 76, 77, 79, 80, 81, 82, 83 84, 15 85’
, 89, 90,91, 92, 93, 94, 95 98, 99, 101, 102,

Tolg?soldﬂgﬂ of Jo%ﬁzofﬂn%%Q é&%oxy]ng:ee0|d1%3‘b1 Hﬁolf‘ﬂﬂd%ﬂ? Weldxane (250 ml)

fromb5 | or o- benzof'uran-2-carb ic acid

wa@oﬂ%qﬁgnﬁgNg(%l?omngqﬁ)daqq dmp@ylﬁg@ﬁphpfyd)@;lde (50.8 mmol). The reaction
mn%mP@WBQé}frr&? BE&thighBar RoRPleReYAtLfe A ShdeFPiRREAGtrhdsphere. EtOH

was rmade from

(50 Mk way pddedrandh gy repelipnomixtiyR - wascheaiesk pyerpight pH100°C. The solvent
wa@qg%v&gﬁnéé?r r@&%e@%eé’&?@aﬁ@gfecﬁfo%m distillation with toluezng The residue

5-chl or o- 3- et hyl - benzof ur an- 2- car boxyl i ¢ aci d
wa@aﬁ%@ih@dlfsamlaéolhﬁwmwlxture
3-pyrrol -1-yl -benzof uran-2-carboxylic acid. Conpound
PratocQids nade from 5- chloro 1 H-|ndole 2- carboxyllc aC|d
accordlnq to schene

Slhives SEpes Tonp SO TSRO benepuan oy )-aminol-

metiit-phdlyarhdiic Mdd etity! @ste@ (@thﬁfﬂiﬁ)l)llnzgry@”'@%&éﬁe 220 ml). The
107, 110 and 117 were

made
reaglipp nyxtyr %Wﬁ%ﬁfﬂﬁd E‘Héﬂ%["?ﬂ‘?ﬁ a&ﬁﬁé?fez haurg. o pJujgn f (2,4-dimethoxy-
ph@ﬁym}cewﬂcﬁl@ﬂ@é Q@@@?ﬁmB?T i 5?32@051/ &éﬁanS(mS&u)Gna@@uaé@ slowly. The

was .made from benzo car box I %m d

rea&é'@Br giHEre: gvasc sdrred 2°V9f@9nb 2y {OPPPKRMASaNG 344y under nitrogen
atrhesptr&) Xpe réhctibh was GlishtHd Givith/ar dflutel MNDH Golution (100 ml) and

extracted with Et,O (3x100 ml). The combined organic layers were washed with water
(3x100 ml) and dried over MgSOQ,. The solvent was removed under reduced pressure and

the residue was purified by flash chromatography.
Protocol G:

20 ml of a 1.0 M methanolic solution of Mg(OMe), was added to (4-{[(5-chloro-benzofuran-
2-carbonyt)-amino]-methyl}-phenyl)-[2-(2,4-dimethoxy-phenyl)-acetyl]-carbamic acid ethyl
ester (1.12 mmol) and the mixture was stirred overnight at room temperature. The
reaction mixture was poured into a 20% aqueous solution of CH;COOH (50 ml) and
extracted with chloroform (3x100 ml). The combined organic layers were washed with
aqueous NaOH solution (3x100 ml) and water (3x100 ml). The organic layer was dried
over MgSO, and the solvent was removed under reduced pressure. The residue was

purified by flash chromatography.
Protocol H:

A solution of benzofuran (29.6 mmol) in dry THF (20 ml) was cooled o -80°C under
nitrogen atmosphere. A 2.5 M solution of n-BulLi in hexane (32.5 mmol) was added and
the mixture was stirred at -80°C for 1 hour. A solution of (2,4-dimethoxyphenyl)acetic acid
(12.7 mmol) in dry THF (20 ml) was added slowly and the mixture was slowly allowed to
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~0/ \ 0 O_ My(Ow)2, MCH\ O 2N / O H Schene 2
Conpounds 23 and 50 were nade from
whemwsobasran- 2- car boxylic acid. Conpound 32 wasPCHERHI®013715
from benzo[ b] t hi ophene- 2-car boxylic acid. Conmpound 33
was made fromthe internedi &ls 14 and 15. Conpound 42
was made from qui noli ne-3-carboxylic acid. Conpound
warm YR rhate tamrarrigrerditey H-Sole theofagction mixdwebess/aueanched with water
(1@@% QERA \Gith BRAC ( ﬁﬁ) t[)Ohe con&bmed organic I%ers Were washed

r o- benzof ur an- 2- car |c acid and inter
WIﬁBbrlr@)@@gﬂdnlgadrmsovqm@S@; @mj the solvent was removed under reduced

| préssgl?é‘zbhle régﬁdué‘%ﬁ‘ﬁuﬁf&ﬁfﬁ%ﬁgﬁ&ﬂ% @ap nmpound 111 was

e fromb5 10 chloro-1"H1in oxylic acid.
pr&@epaund 112 was nmade from qui nol i ne-2-carboxylic
aci d. Conpound 115 was made from

Bo?orﬂmbrr‘@rﬁ@ec@ooﬁwﬁfo‘?)%édﬁe@ﬁb?a %&W 3. Ehl@r%'—lﬁienzofuran 2-carboxylic
according to schene H

acig) 4-me@1w&ezeylaw@0c§3mﬂ%w DCM B rd dhmwt@n@faa gired at -50°C

f rolrgd Shd & Ndm fldér
ORI g B Mo, eeraielos 2o ey g Toas guotcned with

Wa@frfﬁdﬁ'hé”‘i extragied with E1QAe MXx10 ml). The combined organic layers were dried
ovér MG I MDEOARNGA] Widbvedr GRIG A6l Bdsure. The residue was

oun was nmade from
PUB"-’%E‘%PQ?%@#‘E@BQ%ZOI e-2-carboxylic acid. The
structural fornulas of the internediates are listed in
Praiggolgl: 1 | The foI I ovvi ng abbrevi ations are used
her eunder. retention ti

DIER (P A mial). andsa%itw @E'er'%% (ﬁ’ 4 rBRReE 3696%1%%18%8?)? &y 5-chloro-
beh#of@ld-tatBokydiB 48R &-hydroxy-benzylamide (0.44 mmol) in DCM (3 mi). The

solution was stirred at room temperature for 40 minutes. The reaction mixture was diluted
with DCM (20 ml) and washed with a 1M solution of Na,CO;. The organic layer was dried
over MgSO, and the solvent was removed under reduced pressure. The residue was

purified by recrystallization.
Protocol K:

The ester (0.77 mmol) was dissolved in ethanol (3 ml) and 1N LiOH (0.77 mmol) was
added. The mixture was stirred at 50°C for 1 hour. The pH was adjusted to 2 with 1N HCI
or poured into a 20% KHSO, aqueous solution. The precipitate was filtered, washed with

water (2x20 ml) and dried under reduced pressure.
Protocol L:

5-Chloro-benzofuran-2-carboxylic acid (0.5 mmol) and benzylchloride (0.5 mmol) were
dissolved in DMF (5 ml). K.CO; (0.6 mmol) was added and the mixture was stirred at
65°C for 17 hours. After cooling to room temperature, the solvent was removed under
reduced pressure. The residue was washed with MeOH (2x20 ml) and the solvent of the
filtrate was removed under reduced pressure. The residue was purified by flash

chromatography.

Protocol M:
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Tabl e 1 Nane Conpound Structure P Rt PU ES+
5-chloro-1-nethyl-1 H \ indole-2-carboxylic 11 s N _

wD2®@60668100 224 acid nmet hyl ester benzof ur an-PEEP20B5/013715

carbamic acid ethyl 12 o E ND 100 206 ester o O-
benzofuran-2-yl-[2 (2, 4-di rret@ﬂoxy 0 phenyl) acetyl]
carbamic acid eth

%_% 0 tg ND 100 384
(5Dimetaysu it PER A -cArRalRiE Al ter-bay &s@r ((1@5 (gnmpl) wgs\dissolved in
a FixdureofIG9,GNL B miveInaoy HEE (2 M) rhe eniktukd (b stlrred ?v?rmlght at 50°C.

5-chl oro- benzof uran 2-carboxylic acid 4- 1

After gpolgntoggem twa(lar@;we 0B §9I|vgrpﬁvg@ eMqVED Hnger reduced pressure.

4-anj nonet hyl - NNdlrrethyI 16 - o M1.01 100 251
—Bﬁ&ﬂepr sul f onam de .0' S~N 0 3 acetyl am no-5- NH

Ié]]lngpr ﬁ@?\ﬁw ()efélg{)@arbéca%g@& [of @gd 1m erlﬁ_B%%%o HN% Id%:ssolved in
DQMl(Q rhQ 0D EKO (2. nevhdly 2nd aéét@@ﬁhydrldeg(T.@@qrﬁ@w dere added. The mixture
wass g’tgr?%%labgggpn fesrﬁpera ure %r %%Oho%?sl? oef\r/]e_n%_walsgreﬁﬁ’ov}ad cL)Jnger reduced
pressure.

The present invention further encompasses compounds number 1 to 120 as illustrated in
Table 12 as well as stereoisomers, tautomers, racemics, prodrugs, metabolites thereof, or

a pharmaceutically acceptable salt and/or solvate thereof.
The present invention also encompasses the synthesis intermediates 11 to 19.

Compounds 1, 2, 3, 4, 5, 6, 7, 8, 24, 25, 26, 27, 28, 34, 36, 38, 39, 41, 44, 45, 49, 57, 58,
59, 60, 61, 62, 63, 64, 65, 66, 68, 69, 70, 71, 72,73, 74,75, 76, 77, 79, 80, 81, 82, 83, 84,
85, 87, 88, 89, 90,91, 92, 93, 94, 95, 98, 99, 101, 102, 103, 104, 105, 108, 109, 113, 114,
118 and 119 were made from 5-chloro-benzofuran-2-carboxylic acid. Compounds 9, 10

“and 11 were made from 7-methoxy-benzofuran-2-carboxylic acid.

Compound 13 was made from 4-acetyl-7-methoxy-benzofuran-2-carboxylic acid.
Compounds 16 and 106 were made from 5-chloro-3-methyl-benzofuran-2-carboxylic acid.

Compound 18 was made from 3-pyrrol-1-yl-benzofuran-2-carboxylic acid.

Compound 19 was made from 5-chloro-1H-indole-2-carboxylic acid according to scheme
1.

N OH 2)NaH, 1,4-dioxane EtOH o~
H

3) Mel

Cl 0
TBTU, HOB, \©j\>_<
DIEA, DMF A NN

Scheme 1

Compounds 21, 107, 110 and 117 were made from 5-chloro-3-methyl-benzo[b]thiophene-

2-carboxylic acid.



10

15

carboxylic acid OH WD 2006/ 066879 PCT/ EP2005/ 013715

54 Exanple 2: Non-limting exanples of conpounds
wa@ewendismy to the invention The present i nvent POIEP2005/013715

enconpasses conpounds of Formula I to LVII as well as

st er eoi soner s, tautoners ra 1 CS, prodrugs,

met abol i tes t her eof , Or apharrmce icall accept apl e
Campqungs 42 drasdBpdatramdrazaigian- %C%‘Bﬁﬁ@i& ﬁ&'dlavcc"rd'”g to scheme 2.

5- chl or obenzof uran- 2- carboxylic acid o
(R-[(4-nitrophen-1-yl)ethyl]-am de This conpound wg
obt ai ned from 5-chl orobenzof uran-2-carboxylic acid a
(R -(4- nltrophen 1-yl)ethyl am ne, according to tke
pr € B Ghd N_H NaH, 1,4-dioxane ©j>7
5- tobemnzoEan an- 2° box ioc acid
3, 5-di met hoxybenzyi - am de T i s\“-eogpound] mas obt ai d\—
from 5-chl or obenzof ur an- 2-ocar boxyand 3,5- 10
di met hoxybenzyl am ne, asrding to ®he~pfogocol A
Conpound 3: 5-chl orabe @ ur an- 2- car boxyli € acid
2- t.Ayl i ndg /et hyl -am de This conpound was
ML ch af oben/Zof ur an- 2- car boxylic acid and
2 (5- nethylinddro3-Yl)ethyl amine, according to the
protocol A. Conpound 4:
5- chl or obenzof ur an- 2- car boXgherge dci d
[3-(10, 11-di hydro-di benzo 15 [Db, f]azepi n-5-yl)propyl]
Cqmqwﬁs ARiand SPriveredpagsoiiom brAZOTIRNEE-RE@ORYISHcId. Compolnd 32 was
ma%‘eﬁ FroRf ‘B@ﬁﬂ?[@]ftméﬁlﬁhg LedrBOXMiL! Sci@Cicdnofnd B Whslhrade from the

dr o- dlbenzo% ] azepi ne-5-yl ) propyl ] net hyl - am ne,
lntgr@mquﬁgmt gng Hl Q%@ 42 wa@olﬁlﬁg@, Fprg - quindline-3-carboxylic  acid.

'Coﬁﬁ uh@r&hﬁéhzﬁlfablé Adn?s3 ﬁ%m)bﬁht&u%l-ﬂcarboxyhc acid. Compound 67 was

1- di hydr o-di benzo
qug fﬁﬂf@;ﬁ eﬁe@ﬁ@‘uw rrrenvyfietand andrstarpediaig e Cogpound 96 was

ma-B'é' ﬁoﬁpmﬂﬁﬂ ’I\Wﬁ]d@fét@-bé\%GX)fllbog@:ld Compound 111 was made from 5-
| or obenzof ur an- 2- carboxylic acid and

ch'ercrwglar'&sdfaeﬁéﬁmw%?wc%ﬁewréw Ewap |”E?@r?ef§?5§‘ aﬂm"aﬁ;?warboxy"c
acidl -am ne, according to the protocol A Conpound 6:
5- chl or obenzof uran- 2- carboxylic acid
Colrboliht Ma By inhd® frepy 8-aaitc18-chltrs-bemrap@aned-sw@boxylic acid according
g]alned from 5-chl or obenzof uran- 2- car boxyl i ¢ acid and
to $eemB53.ni t r obenzyl ) - propyl - ami ne, according to the
protocol A. Conpound 7: 5-ch | orobenzofu ra
n-2-yl-[4-(4-ch | orobenzoyl)-p iperidi n- 1
-yl']-nmetha none This congound was obtalnedofrom
5-chl or obenzof ur an- 2- car xyllc acid and -

chlorobapzoyl) plper|d|ne maccordlng to t he rotoc
. Bmuﬁmamﬂ urwmﬂﬂ- §§I
B y an1n9dp§nzy Thmaico

obtalned ¥ om 5- chlorobenzofuran 2-carboxylic acid hnd
4- di met hyl am no- benzylan1ne according to the

prot ocol A. Conpgund

7- met hoxybenzo n- 2- carboxyllc acid

(R) -(4-ni tgophen %J) et hyl -am de WO 2006/ 066879
PCHEsos! O 3715

DIEA, DMF :
/

o—

Scheme 3



Thi s conmpound was obtai ned from
7- met hoxybenzof ur an- 2- carboxylic acid and (R)-(4-

WO Rao6opdsen- 1- vyl

) - et hyl

-am ne,

A. Compound 10: 7-net hoxybenzof uran-2-carboxylic acid

(S)-(napht-2-yl)-ethyl -

am de9%hi s conpound was

obt ai ned from 7- net hoxybenzof uran-2-carboxylic acid
Coampu(is) 116 (\mamhme@eyﬁyonet Ryamiaaiinehloradiesireiumy-2-6ataqeylic  acid.

Cog{p%hﬁ{ilq50

oun

Wasqﬁ

benzo
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X¥ fhec
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car

Lrﬁ@rﬁ{etdlatés Ydre - T 418n TRASle 1. The following
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anplifier (Axon instrunments). Pharynxes have been
equilibrated for about 2 mnutes in the 5 bath
W@ odoansasm (Dent' s saline with 0.5% DMSO) unti | PGI/EP1065/013715
EPG recordi ngs have been seen Conpound sol ution
(DVSO or 100pM Fl ecai ni de) ha¥* been added to the bath
sol uti,0 T e.punmber of ultra short EP 10- 20nB) and
EXppRig 2 % NN SERimRles ph sonposipd a&&w%ﬁ%%hegwenﬂon

as rati ercent Reduction of _t uy
Thi @resen dPYe Eﬂ(ﬁ”‘?"ﬁfg‘?%é?%scoﬁéﬁotuf‘g? ¥e 88?%#'%' ) ‘-V“ as well as

st¥icbRotnieRs taREmeR) tapiles Preditihy, rmétBbdlitds ®Rred, slBardficeutically
Kv4, B S?E)t 80% flt e EP are the ultra short EPGs

acﬁ"@“ﬁ' & angléfrﬁﬂ" 4h8reRhs i nduced ultra short EPGs
in UG17 can dul ated w nj de,

coguprng: a%@eam@mﬂ ohis S RTES B BagT tuhSyi-amide

Tm@e:ohmﬂsand Kwés Dbtdines gone 5-chiblobéatof@anymetdrb@slic Mutarand (R)-(4-
te n has been det rz}cted wi.th the human Kv4.

”'té‘?ﬂdheﬂoﬁiﬂ eﬁhﬂ%@@er ACHRENY FhEERQE?! AuGL 755 ani mal s. 15

Tabl e i d dul at h 4. 3 t ty
COPRREREA; e GRS Lo PR e Pypesay tpreide
Thd t @mpupli eaki obtairfedCarpo uRhahlAgibkhedtiiadrR-carb&mpodsid and 3,5-

d"ﬁ%ﬁ“iﬁg’/b%”t HRaT T, 255428 1 TOROREPES: VSO (ne10) 76 19
90 - g |
compRgrd gn DR e SOLy L Sathbultagh € Dathinddlapyginy-amide

Thig gmmpaiung. web eglatamgan oo Bt etaarbbendofuramRerboxyBe 4acid and 2-(5-
t t t

mebiT R FueBy TS eroblie BB ERofd Macti on pot enti al s

Cés+gé{|/ﬁ{lwtﬁ t hg—cﬁftﬁﬂgt%:n g%ﬁ?%%f cggh%xgl%n. taQ:\‘BS gﬁr(ﬁﬁgq-ot t?ydro-dibenzo

mah i on C ogy in Vviv
[b fezeramS-yporapyt dusghylgantilie hunan Kv4. 3 channel into the
Q
T SBOGHE yBSTokied Ron BAERobetpfiran S RRRIRIL B M 13-10.11-
dimuindedibeoro[p fiazssnesmnyl)pEopyametiyl-gminec pecusding pmtf@smotomal A.
ion efflux, enhances re-polarization and thereby
Cahpeunts She achiosebepaoiirari-icathexglid oracidThel3(10r14-dihydro-dibenzo

[a?:w%ll eg@%gggﬁmegﬁ%}g{hgﬁ&g iLhgghuman Kv4. 3 transgenic

e stored to normal action
Tmmpe'npomctwastqbtavneerﬁrion*op;qhiqnpb@zoairmaneﬁqu gcid and [3- (10 11-

B R e s e DR S S i

prgtoc@llAegans pharynx resulting from 30 expression of

human Kv4. 3, changes the pharynx
Campevad 6; arehlosphpnzefiusan-gyarbexylifreai4utiepegslpoopyl-amide

ThPsCTé &R?\@l Q37 bbtairdd CﬁD&ﬁe@MrWeﬁz%ﬂH&?é Jah@oxyhc acid and (4-

eedi ng in t hese transgenl c ani nmal s.
nlttqmﬁgné) @mpyb@mwengcqosdlaw%m -yeioge! Aanenabl e t o

gh- throughﬁyt screeni ng technolog The punpi ng
C@naow Rt Schlerahenzaitran-2-xl-Hy(drehierePanzeu)pinesdin- 1—yI] methanone

THE HnidHuAHIRRT o8 REd OHbMPY-dHIGroBS® oRiraR2-carboxylic acid and 4-(4-

chlorobenzoyl)-piperidine, according to the protocol A.

Compound 8: 5- chlorobenzofuran-2-carboxylic acid 4-dimethylamino-benzylamide
This compound was obtained from 5-chlorobenzofuran-2-carboxylic acid and 4-

dimethylamino-benzylamine, according to the protocol A.

Compound 9: 7-methoxybenzofuran-2-carboxylic acid (R)-(4-nitrophen-1-yl)-ethyl-amide
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pro-fluorescent dye. The pro-fluorescent dye is taken
up by C. elegans depending on its 5 punping activity
wareeoeisverted into a fluorescent dye by enzynRGI/EP2005/013715
| ocated in its intestines. After a defined incubation
period, the change of fluores®®nce intensity in the
intestine can be measured wth a plate reader. The
Thig rceamwionpd ofast pltainedfoum dsmathoaykinzgfuran-2isarhpxpiéeacid and (R)-(4-
n ' C. el egans based
n|11I i tL912uh‘ﬁrEar}ﬁﬁ\% aB&Jrdi ﬁ%'ﬂ?ﬁeﬁ gtotcgﬁ-\

ut screen nmodul at ors descri bed

C&lﬁﬁﬁﬁnd 1897 FhansEhBesbefiQh-L&sbb ga@ (Qfﬁda\bhi -Y-yBlithyl-amide

human Kv4. 3 of the conmpounds ac

ThigveaRRosRd wWvah c@ta@%g‘m %m@wyb@azp?@gwr@rmm acid and (S)-

as the nethod
(ngﬁélﬁtcéi}/lg@fhylt %%{/n\(% %‘%d(r)%%go;hé?ﬁ&%ca 1od for testing the

C&RAPBAHAYUS : Q%&hbﬁ]behZ&ﬁreﬁ:r 2- @5%%% did @1F@§R5191(benzyloxy cyclopent-
expressing human Kv4.3 |'s the same as the

1-g&se¥dsed in WO 00/ 63427 Briefly, UG1755 an| rral s
Tﬁ@&smpsm QéQWBtduﬂad' fRbMer- m%tﬁ%%pse%ﬂm@gﬁ% nahggg %nd (1R,2R)-

adults (no or only few eggs 1 nside the uterus
2- (a‘:efé?an{@%W@tO@énbhyvﬁm@%u;acg@rdlrgctpé@]pWQOCOJo@pr oxi mat el y
125 animals in 80 buf fer have been di spensed r
Thge Fpmppunygls a@or@p&ﬁgdhggnmtlpn@ﬁpl&g@m upflef gab|¢h£2 The invention

en%@%@é%@ Pkt foRAiR 1 NeH B 58 ASEIGAMPINE2 J¥BLEI halstétboisomers,
final concentration of 30 pMin 0.3% DMSO. After one

tawfemersi RRERSAES dRodrbapI metgbolitere thererfr sz BRMagpeically acceptable salt

andfdresivateiNbeeAM have been added to achieve a final 20
concentration of 5 pM CAM and 0. 8% DMSO. After anot her

four S of ncubati on a 20C, the drinking of C
Exaraa s HislpRigel ﬁa?vsm%ngrég&qw SedSeibisured by the

A 45" GRRaBLPAS MpRaBIBROH <CTRE! P EECROMaC] haRchip used to

esfablistn g lpGWVOSSAII_Q r(dt}qdnm dzﬁatyv\ar?amsmds %emﬂ’@gt efscradiied] structure
r.mecti t he t e reader -
onliSlaf et AS b 4dard flea%hee@%n?w@?{@'ae to §&ps<i vention.

The ac ve co ve been .
THE Ry ES By IR0 BB JACSOSA Cy Gk P S petionally pxpressec
hueadndi4as ecthaptiatyhe ané aulidilsle aekctiors GE® roaldeiin Bady-walBmuscle.
Dose-response curves have been obtai ned at
Theomethodr tat dmb@ﬂhé&@opsbﬁuc&ﬁﬁ@:f heagrabsgemic & eldgane dirain expressing

huﬁ’?" ang(l?j hé 3%888 eiss% V@lr%e Wécbg%%%g?eér?ef O'HPé’ %‘?:ﬂlsal used strain

een a
U@ 758 fegaresen @dDemwiteédiby y@oisiactionm mﬂzthm@brtakie)f a W|Id type stram N2 with

o SRLAEAGREPRRRFR AR RS W8I RA . ) nc 4

ng(W gensmenC celegprseBNAngramaganic Iewmas havel begn totaygeband submitted to
lntg(:;]r\éﬁlgjrr\m 8ﬂth§ %’tr%%”oﬁ s%ﬂwaif\'gﬂ%{(] ﬁ{to‘ﬁ?é g?rgo% er.?nel%éan%cl\ Ilﬂg with 50%

e cu val ue t hat
tracemssiond of shedteaiibhall byprasstedvehumnKM43 hes b;eenatnutagemzed with

gam‘mallrﬁad a'%f(ojﬁ f@ J\gogﬁlﬁécﬂﬁge ?0?(2 FE%% n@ﬁ hg\ée P%an singled out

expressing s resul e“ral
anti Higeicprogeoynbias besosalegrgedtfor thieel OQ% érammlnsm @f thed® il marker. Lines

Wlf#aﬁ(ﬁﬁy gl%%o%lsgbor?\égﬁg%q%g%?%gg %;;? %gati%](éwzujaﬁxl Hﬁ%grated These
ling® haveN2eamiunthdiPtesickahdDut-tradsed M/l’@(N%stﬂal@two—tlmes All lines obtained
have been tested for viability, GFP and human Kv4.3 expression. At the end of a selection
process, UG1755 was identified as most suitable C. elegans strain amenable to high
throughput screening (HTS). This stable strain has expressed human Kv4.3 as confirmed
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5 4.2 24 5. 7 Al the conpounds tested were active on
Kv4.3 at very |l ow concentration. The conpounds of the
WO povefsdsen were al so active on Kvl.5 i on channeCHER®05/013715
illustrated further in Exanple 5. Exanple 4: Patch
Cl anp Assays 5 Cell Culture: 56or this experinment, a
reconbi nant CHO K1 cell line stably expressing the
by helegtrophiihgabdi@hisPE=RGpahalgsis uithe haethetl hvees base dlesThiged in WO

oSBT B et TSP B, Sl s, e v

prepizpgl amrBEteedophetrYng"é&igraﬁ&Z(EPGﬁ)ma@H@emrekcwrlde@i/ usirg @ZAXOpatch 1D

o eV Bl SHR6R PSR SR g mintes n

ba&u@cﬂhm(m@dsvmdhhe it b5k DMRD) ainfill stable HRG pgeortings have been

se%(hpﬁgmgw%c’ ﬁbIUZO/ g&&%'p caI | g@f’ gﬂ%& ﬁgg; %rérbe%é %éicclien I\ﬂ the bath

solGedn. ST hwmmmeﬂiraevlmryEBGé (day2dnesh) wed nod”ealdiﬂ’ﬁemOO-ZOOms) has
a Jrypsin solu n. The, qual.i
betiE PR 2B AR et iR POTABIAEE, Fafiieth drifie Firbf 8 utra shor
EPKBSIhSlcafélE’.QJatmdl treveesiod ta Witdd-typkl EP@asn@eommqmedtlya@hibition of human
sgrihed i r col 0
vl BRaER o B FEu S Qe dP RS BopiedchOfRh ¥ 8 induced
ultiaus Houtr Eﬁgisdmhmﬂsﬁrthat @Hn e &m&@t@wwltm‘le@amlde In addltlon standard

oGRS RS T FUAT Rt $ahE Wrip o v o

huPB6 K\Mhiﬁ)$>|od5tahehéwbéem detestatliwig) theThum@BEvha@santiberpel358 in the

and 1 psin,/ EDTA was added to the cells. The
ph%'é(wgf@? §%¥ﬁcmaé§ ed about 20 2 min at 37C or 5 mn at

C%e gglﬂ grn"?oweg H@rﬂﬁﬁ RG4 & acéﬂw RO boeleﬁans strain

singutarrze the cell o i nactivate

enzyme 9 ml of nedia was abll@eﬁ'5§nd the solution was

eq ( —to bt ct Umnps of et RAft F’art
T <t e 3USPSUS' on iﬁ F%L?I g& %[Jﬁ(?d tA pﬁ‘?di‘I%Wogéo und
I Sh-and medi a was n’ﬁQI DIt s‘ﬁ'ortt ormal
necessary the cellsj cou E Sslﬁe; de S MERYEs B4,
i 3 S:ﬁq‘(“: | %_'I_Illlééb di bll and—8 rr@o rr%m a

Ul—S T T i LS ||a||gcu CVTlYy l

§‘ gfs ﬁ@c e*gglutionfor culturl%%
re—cells “M"r: bed—abeve—For—stabte—cetts

antl b| otic (418, Hygronycin, Blasticidin, or Zeocin

were not added. The PBS used was Dul becco's PBS (1x),
Bavkdroond oCheasdayy. The 10 x Trypsin/ EDTA sol ution

contained 5 g/l Trypsin, 2 g/| EDTA and 8.5 g/| Nad .
Théphatynk |§rtly¢)merwnﬁm';gam§ C. @@ganémdec@nw@ctadmth@msxo3rﬂ times per

seg%% E%Ed%gwﬁ%a&%qif%tg@%? b]}/\ép %%B?UQ @?§(Z% via action potentials

singilae ctor tiehysimahogiycaite edecamehts hehels@(bl’stStM@f énuman ion channel
hdetlachedwb% @p‘% tion of iced PBS or Trypsin and
b Ysé%f)%’@d Ver i ps. The preparation of cells for

Int?lo%gn %‘/ﬁbn%n‘?gk\&aé fnén@ﬁ] é@ %e‘pasel nS°r5 ﬁ%flu?]réces the C.

I'n°protoco rot 0co
el&gaassa‘ohom edtandinl in anbarsciabistie fashion. Wae @dditighalfremakeay of potassium

0P BRI S ok SR8, S SN PRy srorens
the action potential duration. The ultra short action potentials of the human Kv4.3
transgenic C. elegans pharynx can be restored to normal action potentials with 4-
aminopyridine, a non-specific potassium channel blocker, or flecainide, a SCNS5a and
Kv4.3 blocker. The shortened action potentials of the C. elegans pharynx resulting from

expression of human Kv4.3, changes the pharynx contraction-relaxation cycle and
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10C) was added. The cells were incubated 5 mn at room

tenperature. The dish was rapped to detach and
wamgubare ze the cells and 1.7 nl nmedi a was adPenER20A5/013715

the solution pipetted up and_down to break up cl unps

of cells. Part of the cell sﬂpensn on was then 10

transferred to.a 35 nmdish with coverslips and nedia.

conpeAueniiy, &sdices dhe eHMeIngfipeding | Bese dansaeuiceginals of g change of
pUiASE &inred-ddi rﬁ@n%a'ﬂﬂ@ t@ehhdh t‘h%dgﬁb@t éiﬂr@é?ﬁig ﬁeﬁﬁblogy ghe pumping

coverslips using was renove

endrRoinicon ke F%c@alcahbt isiaipd wﬁs a m@ tprgsiobip re%ﬁebég the use of a
pr@-‘ﬂdor@sé’ermdgé ‘hd bbboﬁjdﬂeéceﬁmﬁe W&&k@rﬂdﬁ%ﬁa@dellé sQﬁalpleﬁdlng on its

i ncubat ed mn at room nmper at ur

PUPRIKERFIVEY aid seiverRg Indp ﬁd@P%ﬁSF%'@ VROV BRIBes lngatedn fis intestines.

AfER A Rfiddd Vr‘@@b@t%%r@ﬂdthb'%ﬁaﬁ@é ot iRedticREd In@éhsii?nrﬁ!h@ intestine can
down to break clunps of cells. Part of the el |

beéﬂ%?%‘ﬁ%‘?ﬂﬁh%’??ﬁ%%jefransferred to a 35 nm dish W|th
|on of soql ution

covers nd nedia. Pre mvi
SStaeni o P8 B oG R SRR T RiFNIGh M boer berformed
in EPMS@ efedkbé ibassd ﬂfghtthﬁbu ﬁm&ﬂﬁfo‘t‘\/@(va :pmlaléﬁzﬁs lalléscrlbed above.
dilution of stoc solutlonln Y£\H§ tion.
Thnee'aﬁ‘ihPédor tegting H@Kagwl Y, ON SHMAS) 8 3\ dhe ﬁ@'é‘P@E'”déa??%‘Prd'”g to the
inveptiowikh [, eldyib S&Qin§te|x9fé§smgﬂﬂrrﬁln9{\ﬂf3 fdbmm#létdlwty is the same as
concentration were 83/8d for g}@l ut The

the Btk dSseTIBRR Huch G 1orGESngs e Fopotiens on wid-
tyﬂéa(t)cé!e@ér%r@raﬂisnﬁﬂ leRBrRESing hbmaﬁo{vhm/\rsmge sahatas @S method described

hi
in (SRR £ Y, OIS 2DE e BREEaRAT ) g, pyrghers and staged
yolfitd addiBS(nade onhy?2 ffan&digs méndb’gl% therd@ Have)belehuemesstecbon the day of
scq?ggﬁg&pgrgx@%l%m peélb naI 30! lgéelf_nposgd per well of a
“U{ KRdhed &d-@eli f?ﬁﬂpﬁgh@b@e | TRl cﬁr\hﬁswfd%pﬁfd SOntQiG?d\@lr?ddi)t ¥ompound
n Kv vesti gat ed

meleralg e Bap SRR ER ! e e VS AIRATE N plbaton 10
of nthdeflucrBscenirEabsl Carkint e C(UIA(I\e)mhaneeM fadded:ltpmachﬁgve a final
coégeg’gri |prg log @th,glfﬁpwéig IQQ%QM%% @ft%xh%‘goli ituae\tgg é)tf h&ibation at
20p@ f_hercmakiingedfartg elegadat (ahlmréla(‘c}ir thet" FelaptlonTleashneamZed by the uptake of
CA@@W sg(?ri?p fOC{%Q E%P&g (53 ¢ lvg %cﬁ?gglgﬁ rp ]1%7]fﬁlorescence
mtuméﬁﬂya(t:a)lmts peosedoad) h@dalb@randasheélg‘zggﬁums laftar addin@tvaymectin with
850} Bl Bl P S A ST B B EL FerP

Thgga[c@deax%m%%gndg%%eﬁé ?c%h&?&s 5 ﬁggnf?rfnﬁ?%ygggg r&'%oﬁg angalySIs An
EQshbapbedrusalcnaegdsaneinh©AENEGS a@\hﬁ&ea usderehalilé BcDodderesponse curves

Yor k A t I Pyl , ,

5l SBAkeIROAL A 720, £ 85 00 EoROElaRRing w20

softwaneuiaekagelhe pi pettes used for patch clanpi ng were
made of borosilicate glass. Measurenents were _
Thpse tompednds haeobedrealpe rtedted én (EOs@BCpssanfasmahusing a C. elegans

wilf g igggiﬂt Ng ar: thee&%s 8;'1& A%g&sx h%eeoe%ﬂneaﬁmé@a' ?Re Hitio of the

ounds was |nves
ECsos obtained for a compound on the two strains (transgenlc expressmg human Kv4.3

and wild-type) gives an indication on whether said compound is acting on human Kv4.3.
The cut-off value o determine that a compound is potentially active on Kv4.3 was a ratio
of 1.8 (ECs, on N2 divided by ECsp on the Kv4.3 expressing strain). The results of the ratio

for the compounds according to the invention are listed under Table 3.
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10 dosages were perforned. Each cell acted as its own

control. The effect of conpounds on Kv4. 3/ KChl P2. 2
wore@ioat@d currents was i nvestigated at one PCT/EP2005/013715

concentration (2 pM with two replicates each (c=1,

n=2). Between vol tage pul ses,5& he cell was cl anped to

a holding potential of -80 nV (inside). The test

protocols are illustrated iTabiegure 1 and Table 4. The

act nrotoecol—1 1l nuctrat }ﬂ 1E

L ac t pa | E
cft und selt he B?%b M'es of th M) ken| p2. 2 Ratfo
channel and to chdek3wwengual ity di2 tvoemi ndi yi duaN2/ Kv4.3

Lnp el Th + +
xperrept—(voltage——contra——Fhe—test

P FERE—C ¢
pr ot otol iIIEJstrat ede'i1n Figure 1 b Sh t he| st andaf &°

test pulse Tor detergipnati on ¢f chanpgl activity. 57

Each test protocol consisted of 4 segrents—burati-on

oot oo LA LA A ]

Algﬂg lcwmhabg_mt teéted :W@ré laeﬂmfértirsK\l/zﬂB ?t Vérglcd Cti)mbe_'ﬁﬂ'bﬁcm. Zhedmpounds
aple 4 lest protocols tor €l ectro Sl. Il C .
of the BYRRtPRITESH 2P AR ¥RA" KA s3prebapbleRs Miifturtner in Example 5.

Pr ot ocol / segnent ration (nms) Voltage (nV) a) IV
Eww'séﬂ"aﬁ( lagp ggs?%sot ocol s)- Figure |a Hol ding

goienti_al 1 500 -80 Holding potential 2 400 -80
C LR’ on (varies wth each pul se) 300 -60/-40/-20/0/

20/ 40/ 60 . Hol di n otenti 0.~ 80 e se-

FoF Gy EXPIETGPnPBBLLHT arHE-Rbgelghe RapD” SerBYTs pe human
KWK R Npo2886m06a A2 RES/Usea0Th4 @28y LiSed 64 this experiment were
Activation ries wth. each pul 300.40_. ' oo
e i Fetious §BbirSg et SRR Bl s B dar HibfkRBnied with 7%
CORs Bat AHO-Kedkva. AKChIB2L2 vazllls ageres kept i | Mcaed's vabdiied DMEM

1. Fi,guyre,. nd. Tapl a r ,
obbreraniSihe Fagles Mg gy Gk PpBifhia i 100 umi
Pdﬁ‘i’cﬂﬂir%{ @F&ﬂm ?Stﬂémcismﬁdrh,o‘n“/oaﬂeebltdaﬁ sqamaxh: (FCSHf 2.6heg/mi )amphotericin,

i ndi vi dyal pat a xperiyment (voltage contro
4088 015y, A0B STy ARBE <GPl el 'RRGee Vb g cave atter
deladhngent udiby averypsiapplutied. Bie udlitylaf thedettueansdiamtas guaranteed by
vitgﬁgfqrnfgg %%‘?%V'Wﬁﬁ‘{}b%%% éﬁ]%luﬁhtlu?% of l'%gc ov%%ﬁé%r}@%t%oas described in
préBbley Refeuhdieri nact i vation. Then the Kv4. 3/ KChl P2. 2

channels were transferred to the open state by
Protieol BY THatdlliewdre culledlin 94 amm 30Gureididhies endertibe culturing conditions

o288 BER 4%y 5o BB HAL AR MERESL £ bydERoving e
m@diacadithen riding de disbyIwithi $)_hé AR (owsphais bu_ﬂferedbgdjney)eahe PBS was
R0 B 14y PYL PP, S8y BoRERL S o odted avut
2 hirs a8 Tredor hmabhropal temipenatufe aad then thedishevas rapped to detach and
sir?guurlarrfazre]tth\e/ %leﬁsggf% isadiVEtefRE ern%r%red?g'ﬂ of media was added and the solution
was pipetted up and down to break up clumps of cells. Part of the suspension was then
transferred to a new 94 mm dish and media was added to a final volume of 8 ml. If
necessary the cells could be seeded onto 35 mm or 94 mm dishes (2 ml media per 35 mm
dish and 8 ml media per 94 mm dish). The media was changed every 2 - 3 days. The
media used was the solution for culturing the cells described above. For stable cells

antibiotic G418, Hygromycin, Blasticidin, or Zeocin were not added.

The PBS used was Dulbecco’s PBS (1x), without Ca and Mg. The 10 x Trypsin/EDTA
solution contained 5 g/l Trypsin, 2 g/l EDTA and 8.5 g/l NaCl. The 1 x Trypsin/EDTA was
prepared by adding 450 ml PBS to 50 ml 10x Trypsin/EDTA.
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in the presence of the conpounds (IV activation 2). If
the experinmental paraneters were still satisfying, the
wezpensasent was extended to study 15 the washpCI/ER$005/013715
the compound. To do this, the cell was again
superfused with bath solutio® while up to 30 test
pul ses were applied at 0.1 Hz (series 3). The washout
At feast élduheuraaxior hoelastrophysinlggical rexperimerts thataglls were detached by

apgm;%ltlxrcl' b frce@IHBSd@rtﬁYM grgjaat lfat&? %8\59)‘?@“ sing a P/n

see ana t est

Bk ST B P58 o
in Bl@tQOQSCeh@delIﬂd@rr use in the data anal ysis of

el ectrophysi ol ogi cal neasurenents Test protocols
ProtoeeliGs sl hgdeansinactagizaells andsipblescally wese fraasfesed from 35 mm cell culture

d.s'ﬁgé o%{d%{ 5;% &h@n&ﬁé PR et r%a.ég,&ésorémo%@a'a% d3 Q‘ﬂ-l“bf PBS (4-

rmnation of run 100% contro
10§é)r ves agde@e e celist weiigl iseybated &r mimat fam sFmprasaipirinthe dish was
ra;g;efdergto% ?:r’rH §|ﬁg51§larl% &h@%hé’ ahy 9y al Q%td?a{ Fhoabiieafd the solution
ound effect curve erles (optional up to
pm@@ted upeand gows &) beeketmtinaps o cefis. \ﬁa?gh@fuﬂﬁe pﬂe&ﬁéﬁ@@@@n was then
tra@gfﬁ o lénig.') Mﬁ% %QHQ/(I 9169&% I|E§:-E(nﬁprg&<9§/ S dmste@€d cells and stable
e controls were per in separate
celéxp@mm nalee dediipngigrrach&oaxgermnene!l cudyragdishas ortangrygrips using
tryB&H' %S rﬁ%@:a@?erﬁ&%dhéﬂ@f%ﬁé FHNRRYT fth o n<|0pés%rhe PBS was

In the experinent (n= Dat a anal ysi s

rem@\eﬂd @rwf@ 84l bn TRRsind B b Mieg q@?ﬁ@na the 5@,l§|'wbaﬁﬂrﬁ min at room
terRPARRFS)! TheTaghl\A%kraBP&?&?détlaeH%ﬂd duidreaqhe £B® and 1.7 ml media

activation | evel he channel s nd thus were scal ed
wag@fded @nd/the selutierepipeliedumand ﬁewgéo é’Fﬁﬂku 4R elempsef gells. Part of the

celF‘Shr‘:l(p\éﬂ%oHﬁA?a‘é thdMBaliérr&Mo 4 85 RANSRR vitth doNersfisd &nd Mebifae

pul ses were then multiplied by n to calculate a

préﬁgﬁ&;d,%ﬁut,g%swe response of the cell to the test
Sequence. IS cal culated curve was then subtracted

10T IRMstdeR $B@lons 18t theshmssindb Rdtenprepalen mhat\m} i §@lutions of the
part of the response. Three different

t
con@ﬁgp@d&q yewepgap@gegdby Fitht'O‘Sll ¢f; %tﬁclélsopﬂgn Hﬁgﬂt?‘ciﬂhr'tm If the required

stdcR ¥oRitibh AdIuphe was Qlﬁ%ﬁdr@lﬁﬁ!l@@e@mﬁﬂ qe, skl sbbiory watmmgﬁarrsompound
after activation at +4 @J/}- st ai ned
r

c
copgealieh r BRE | Ueflarge G 55anl TUSS  bparslitgn during
exp&irénts RRs@ ph@ngnal ysis tool of the HEKA pul se
sof tware package. The cursors were placed in a way

Fot patcht dﬂ@mp%&peﬂlﬁleﬁw tenfollvamgesalisedn dehenavhbiidedl water as vehicle
‘act Iailatl on" (see Table 5) was selected or a

segne
We&%aﬁfp ‘Wﬁgeqﬁ R BMti e 75ns. The resul ting current

eak u af e
ool iR soliiem ehisol B8 B g MBSk ' GBLL Phpese. 5 Heres.
pHThe (KeoH)ting ASCII files were | rrported i nto t he
sof tware package Prism (G aphpad Software, San Di ego,
PigdB8) (istechalusdilmion: asal keled EgQilesiOr EGF4, I5eNaTANG HEPES, pH 7.4
down 20 correction was necessary. The last 5
(Kéﬁyr ent peak anplitudes / translocated charges /

Electrophysiological measurements:

Activity of the human Kv4.3/KChIP2.2 channel was investigated using the patch clamp
technique in its whole cell mode. This means that the current needed for clamping the
whole cell expressing the K'-channel protein to a specific potential was measured.

Experiments were performed using a patch clamp set-up. Technical equipment needed for
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current anplitudes at 75nms before application of

conpound sol ution were averaged and were used as 100%
W@eaneModsy9 val ue. The |ast 5 current peak anpl iPCTEB2005/013715

transl ocated charges / current anplitudes at 75ns in

presence of conpound sol uti omowere averaged to give

the inhibition value. 25 All data points were fitted

maMifUtatntbfl i!heféémgt\i!am pw'cédn ohhs etbrativheipelateintable and shielded with a
amst ers, er el n

Fagﬂ 3y G568itQ f‘i"ﬂ'@“%“oﬁ‘@@ﬁ’i‘f’?'di‘%‘%?n T@F aﬁ‘g'f%e%%rﬂ ﬁ%[ﬂ{ok?l 4R ke placed
in iarrablbbnﬂsm@ tharﬁéréueiyl cage trhe skbtehn corefstédbieat EPGABXEPE10 patch

hi || + t 50
ceit b BB e PRSP S SRR KAy L
Scidhéfid) N F¥fX, QE@P ctohtroied®yKheqrlides softvidie tphekapenibiiikAd Lambrecht,

resul ting curve tin

t est ed. i is displ ' .
Oo5FRBR 1olA I PBia PURPUR Comgesonee AELET 858 B R hgomBing were
maleastagrsbilicasyldss. Wi th error bars: Standard Error of

the Means (SEM wherein WO 2006/ 066879

Mé%@ﬁfeﬁﬁé?@@ﬁ/e%ﬁ@&&m%at%&h t¥nﬁ;(ehétmrél (20-2508).-1f )eakh experiment (i.e.
conpar e | C50 ,val ues

NN TR COMEC S N T ——
dosagatwes p&rfbhnécﬂ thalllae’&dfay itet dmn HDmtkolc'ﬂmf éffexit ehtompounds on

Kv%gwéélﬁl%%gta mgﬂ@ %ﬁ@n@ \&n%lbnr\]/glgtp n at %b rfgtrg(xtF])n (2 M) with two
reffiebiel eGchae=-1expRY. i nents are shovvn |n Tabl e 6. Table 6

Conpounds 1C50 (pM Kv4.3 1 2.08 2 1.75 3 1.33 4
BeBvékh vaitay6. fidses/ th &4l wat elaocpeddoral Boldingpadénigl ©H-a0heV (inside).
ntipon were t. rij Ll ti NqE .
oSS RS LR (P B I-0ELY PE YC RE st
Figure dtiveast ysddt tovermradtenize thip propantiest of the $yd3/KGlP2iZiehannel and to

ch%& hbeagézlﬁl 6\/}?“)3&? \WPL%] agcgﬂaaén leﬁerlrh gia@glltéqjoeorﬁﬁal) The test

pr¢tbcm/amstrhiamm Flyate uMeh@mm@m’n@rsiaad: te@t dmla@fqr@ietqﬂ@matlon of channel
.nvepti,o [ r
s AEELA AL ol 1 e oo TSt g goaments
arehigied imEatile 4.
Table 4 Test protocols for electrophysiological investigation of human Kv4.3/KChiP2.2

channels

Protocol/segment Duration (ms) Voltage (mV)

a) IV activation (7 pulse protocols)- Figure 1a

Holding potential 1 500 -80
Holding potential 2 400 -80
Activation (varies with each pulse) 300 ,'60/'40/'20/0/
20/40/60
Holding potential 2 800 -80

b) Test pulse- Figure 1b

Holding potential 1 500 -80

Full activation 400 -100
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Test system 15 For this experinment HEK 293 T- REx HERG

cells (#23) were used. This cell line made by |onGate
WO g2006l06a82ct eri zed by the induci bl e expressi on PET/EP®05/013715

hERG gene. The T-REXTM System (Invitrogen, Karl sruhe,

Germany) is a tetracycline-regul ated mamal i an

expressi on systemthat uses regulatory elenents from

the E. coli In 10-encod tettacycl i (Tet)
resﬁcé't’%tl%‘e(v%rﬂf‘ér"&‘ﬁ‘ "ﬁ%’)absence of bagt t he 40
expression is r es ed. 20 Tetracyc e regul ation {
the T- REMS' ”S}ngeg\thaé based on|the blhggl ng of 8¢

Afgq?qgﬁ%%g,l:gltogﬁ c‘égfmq%ﬁanv%s & g I%ﬁgﬁ? gncug’g fl ﬁglt%ﬁé%gﬁ) S(L\/ %E’uvatlon 1;
Fif@di 1d and Thbiteta) twast leeocielilunciet tomstanteniparfusisnuivits Hath solution to

f t h
chegb PO A RI el P S0SPYRs A 18 RaT orls oL Tieiidal jgieh clamp
ex%@frm@Pﬁﬁ&lté@%?@rﬁf@lﬂ slibsegueitlye 18 ERE pyees (sexies| 1; Gaguee 1b and Table
Into the induc

t
ot o et SR Bk LR SR BRI, e protoco
wdd lhit‘lété%iew a k/bms@eqnmbltay —@ap s 899 rhé)eo Behieve pnlesscciwatmd Then the

KaBIER 2 e e e o 8prE o, by BoBTTzeBh %o +a0 mv
foRBO0 %nmhaér Mc(tlsélﬂarpgbniy)cellg hienerating sumenteamplitudes between 1 nA

) B B E5he SERLE AL U PHEHHER, pggonn v

obeenidde hERG pot aSSI um channel. Test nethod
Experinments were perfornmed using the patch clanp _
Treel, 36 test Pasbaisies e wiepnapglied et 0cdHz fioderrmenstgot sipiegsion with the

cogr{xﬁptugﬁi %!gh(gd\)\ﬁx Eﬁt%aso?@%nopnpg%%'a%ﬁwt& 8{?”&%?2)8?%@;%&@9 Was recorded
in eheepitesbead oftioe s&npadreise(l‘tpmﬂvaeon ahd control system

were placed in a rack outside the Faraday cage. The
If BwSé@mlmnEJI phrachetdrs aver&@ﬁlgsailsfy’r_'lf@ﬁlme peaetiment wagextended to study

f HEKA
thﬁgﬁshgqjteq&t eyg?rg?ﬁubanwg?liﬁ ent 20 Qfﬁdsukleﬁuvd with bath solution
whiBX)p todd test pelded wetehappitied st stft%ﬁ@@sp%icﬁb@ ya@h@{mrocedure was

#%gbeéﬁeﬁ%wfg({c&fé@ﬁ@aﬂ aI I ed on a personal conputer.

e ce ‘used for this experinent
e o %fﬁgaapwnéfno?gm )

AIH%Kt TSR%%HEE%F' u%e"f?HSta idl dte @Uﬁin@izecriﬂ in Table 5.

esse suppl enenteéd with 100

FS&E%' ?E%Egrot%g@s/ M@%n@ﬁﬁ%%%é‘dat&%%fy@%@ﬁ el‘e@{réphysm!oglcal
serum Yo non-essenti al am no aci ds (NeAA), 20

2.5 pg/ m anphotericin, J0eRATHEMENSZeoci nTM and 5

tag/mt—Brasticrdrm—Cett s Were passed ever(*ﬁ -4 ?/S
af t erTegbprathnelst/seriesig a Trlypsi n sol ubpefer date apalysis v

of the—cuttured—Ttelts—was qfaranteed py vitality and
IVeativatinmbt i on tests. The cul ‘{f’r%/K&fh”f%%CE%’I‘W%CR}%@Cter'Za“O“

petr-formed—as described T |prorocol B descri bed abov

Sevied Bk x B8t pideR)s prior to éP@@f'F@EH%PUPB@‘?%ImO/"Contm'
experiments the cells were |detached 25 application

Serfes 2636 PBS! pyerdsphat e buf f eﬁ?@@r@l@?t'%?f Qﬂmpﬂug §?‘fﬁ0’%ﬁa current

reptated—onm—cover —stips. 1 ret wasS added to th
Vcadtivatiaro2 i nduce hERG expr essng‘g@rmmatlon of compound effects on IV curve

Series 3 (optional up to 30 x test pulse) | Determination of washout properties  of

compound
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The preparation of cells for el ectrophysiol ogi cal

experinments was perforned according to protocol C
wale®eiosdsed above. The sol utions were prepared BSI/EP2005/013715

descri bed above under in the paragraph preparation of

solutions. 30 El ectrophysiol &8i cal neasurenents:

Activity of the cardi ac hERG channel was investi gated
Vehgiengprittots \werecerformaemhintsephrate aepdriments dunggdhe exgpgriment, using the

t [

COI[EEQS% %léegﬁﬁ%gxa@‘ﬁeeslé pﬁ%s‘f;é égﬁraﬂﬁﬁgﬁg; &p ?é@ﬂhg%xperlment
(n=Peci fic potential was neasured. The pi pettes used WO

2006/ 066879 PCT/ EP2005/ 013715 65 for patch cl anpi ng
Daiearalysisie of borosilicate glass. Measurenents were

perforned at roomtenperature (20-25C). In each
A leabeoitretion is perfermsdl baing p dassicabRé ertieeht The leak pulses should
nof Fé%cﬁqnpgs%f\%t@m%;en\sﬁm GRS, 2R FNTHLRS beod!BERITS 1/n of the

wer e ac as its own control
origihel ptﬂlfse@mnhfudsh Herso mrouwas uaﬁd hmwwt ABENPNEES 0B e cell to the
e
leatmlse% IQPCéa 'Sg @ﬁ;ﬂle? byoﬁ]?o %%&E%geﬁagéedggtﬁ#?gg%@e siaane of the
celt e tbel ﬂest/\/asqmﬂr@ﬁpéfdeSt @alaulhblddpwge p\@@%ﬁheralsumract@@ fin the real
[ | ect rophysi ol ogi cal

redoloRSe 9€4vin Jﬂ?g@ eﬁmﬁ%&_%’? esrefs ns% phy 9

I'nvest | gat anne are illustrated in

‘ThF%eng"ff@re%ty}% Tcﬁ@r%l Z, s \vareTé‘Qelcﬁ IZhl@’ﬂgn 2t Y Beake cli@entl fhibition of

e stand for determ nati on of chann

el
trapglo¢ated yehayds) arwh mh(bapnmé‘ir@s @életl aptvabinm @h ¢t rmYe(Stlﬁﬁémed current).
ThB'p PE Er‘r@r?t 1 Baffe /td ?reﬂtEﬁ@WWB§He@HﬂlnE@ uSig &e bRIRe analysis tool

thein ual patch clanp exper| nent
of( H pld@wsp@ware raskRoe-cEhe FHISPEcHPecRiAtSined Wy Bat the peak

ot f (sdehPaisie Sselected
cu@?@c"‘i{?l&s t%gglgfé‘f]‘d dHE %Ho@é.ns ezr’b‘to g}cg\%lggg(s Gy R¥HsSselected or a

curfsgrrMaszmiegsmem 7565 THIR EeskitimdofERst Peak @piifitdes / translocated

L) reRds ASCH 8ata fild.gure 2a
Ch%%? Egm%rgt%@ﬁthtug%%@ggmé S%eﬁi?;%ak tsest 0. %5 -40

ThEbrlelgUIﬂﬁg RS Gt w%re,O wﬁéorte%pnﬂ@tthléaédﬁQ@réZ p'écléé?ge Prlsm (Graphpad

- t test 1.5 -40 tential
Sofore, o3 Piae.| VSR R BHBET SabRa e FEyeibed Bl A rundown

coﬂ‘@&t%h%a@‘ﬁb@éﬁsb%} Tiheolagt55 -caftent pakk baplituded? tra%@located charges /
g potenti al - 80 Ac;lvatlon goxrle

Hol
curé%harprgﬂtg@as 3t @m%gefpre a@olycatl%o cgmpow pere averaged and

were used as 100% activity value. The last 5 current peak amplitudes / translocated
charges / current amplitudes at 75ms in presence of compound solution were averaged to

give the inhibition value.

All data points were fitted with a Hill function with three independent parameters, wherein
Ymax iS the maximum inhibition in %, ICso is the concentration at half maximum inhibition
and hill is the Hill coefficient.

y max

hill
1+ Cso
X

The fit parameters Ymax, 1Cso and hill characterize the interaction of Kv4.3/KChIP2.2-

y:

channels expressed in CHO-K1 cells with the compound tested. The resulting curve fitting
is displayed in a graph (% inhibition vs. log concentration) with the averaged results with

error bars: Standard Error of the Means (SEM) wherein
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Tail-current test 1.5 -40 Holding potential 3 0.25
-80 c¢) IVtail current (7 pulse protocols) - Figure 2c
whdodiosgg7pot ential 1 0.25 -80 Leak-test 0.05 PEDEP2005/013715
Hol di ng potential 2 0.25 -80 Activation 2.5 40
Tail -current test (varies w B3 each pulse) 1.5 -100 /
-80/ -60/ -40/ -20/0/20 Holdlng potential 3 0.25
-80 After the whole cell s‘ Df) was
est abl i shed, a seri englf_ aS’applied to check
for hERG expression and tq optm(m—zlé anmplifier
settings. However, only the following neasurenents
in BRI tb‘%@ﬁmpé%’ rialauR) Qt%sx}aﬁ:esl\ﬁer%eésttm@t@cﬁ heldfbidu astaZ@ere fitted
wer e 066879 PCT/ EP2005/ 01371
usm tb@ﬂﬂlli @@U%HOHO’V'?J figed lyascler the Hillgraefficiand (ki) and he maximum

HHRST At NehBaRsy Sokybppn. The protocol was
mlnltlate%rpgo %ak trhést at ?40 mv (50 ms). After

ThE§L lt@'o‘ﬁ%eti@attsﬂ?éla!?% S GinRptE Rt owhi8Fabels. 0. 25
sec. RG channel s were transferred to the inactive
state by depol ari sation to gDV for 2.5 seconds
(activatiaon). The maximl ERG tail current anplitude
was S5 measur ggniounrdid MV (tail cygcrpmykeats 1.5
sec.). (nly cells generating tail current anplitudes
bet ween [300 pA apd 10 nA here used f arpg he
experinmental procedure  The hERG channel nediated |
currents| evoked by test pfotocols forqd=RG channel
testing | in Figure 3 Fighre 3a shows the test of
channel factivityswith and| wi thout 10 434 of a test
conpound _(upper trace) Flgure 3b and 3c are the |
current [responsegto protogol Table 7i38f0 (IV
activatilon) and Table 7c [IV tail current).

Subsequently thescurrent-yol tage curygobl V-curve) was
investigated using two pulse series under superfugi on

oot

w th batlh solutign. The pul se series ¢ 8y activation”
varies the potential of the activating pulse between
Th@%&ﬁ!ﬂ%?%‘é&b%ﬁw Pidl $8 iRfertibs WwaBifeand tcﬁBetp@rﬂkﬁu&rl dtile against
nv 1 nterval sg Figure 2b and Table 6b). The ta?}‘é
KVé&'P@ﬁha@?ﬁbffltude after activation at +6O 15 mv had to
be within 20% of the val ue found w

In Q4 e 40 B RING PRI MESAIPGe | Wak (Ao RGPy fo assess the side

reéblt'lbﬁ§ Rhich igeSoddie PRIsSHA izaldith fohBeih@idblec tr hedulate st particular
@u se between each cons cutive | se of,. the
ca

i gharnel ol way SHPWSONRINErOSERALNSS 3SPErEg 9 d (RE Etion had high
selE@h\h@ foPRY4.3 VBRUBEXd RERGloABhNEIUT I ent anmpl i tude (I max)
ad to be neasured at -40 nV ( 10% I nmax) Test puI ses
Tefspévslié?ﬁ la0g tést Yheledd foRtHeHER@ X péritdetiai | current” were
applied at 0.1 Hz. 20 After successful
Teghgystsrheri zation of the current another 10 test pul ses
were applied at 0.1 Hz while the cell was superfused
Fowithi§ elRpédiméntt| HEK 203 Gsmsz SRS celBe (#2835 weraansed2 Thisreell line made by

o558 ap Sabe RO BESBabe SREAD DO S e T TR0

systegmaklnatrp@ert ud@rlsmmet heermdéhyt)ess pultest&s:y(:lmrreglslafe)i mammalian

ex\;gvr%rsglon gyst a{tl Lejsetsh?egu?atory Klements from the E. coli Tn70-encoded

tetracycline (Tet) resistance operon. In the absence of Tet the expression is repressed.
Tetracycline regulation in the T-REx™ System is based on the binding of tetracycline to
the Tet repressor and derepression of the promoter controlling expression of the hERG
gene. Addition of Tet to the cell culture media results in expression of the hERG

potassium channel.
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superfused with a solution containing the conmpounds in

the desired concentration. More 25 test pulses were
wappbioesd79 f necessary (series 4). |If the experPOERPEN5/013715

paranmeters were still satisfying, the experinent was

extended to study the washo®4 of the conpound. To do

this, the cell was again superfused with bath solution
Td/\BdJHs@ruth)thbG-lIZIQ A08ST-REM HERGAes|Elirap the dERE gbnd wHz ligated into the

series 5). However i nce the ' S .
%Rf@%%orbve%orﬂ?q%? §r< a%f@-ﬂéﬁ@eﬁﬂvﬁ%a%f%?ﬁ%d to HEK 293
T- QE%thM%w%é afblY r@(pV@%B@Uﬁe 130 rppressstusfd Was pa@rchased at
necessary for correct data analys

IngroaRsoPEble Gl GRS gt MRS U erogi it BlgptpigngP ugimi) and

Ze_?'ci%lm w@ﬁy\%#ngoq’gé GRInes WRAS IBPhysidib§cat WhBRCtsr2Ed iafter induction
abl e

06/ 066879 PCT/ EP2005/ 013
WRGLVGTEY el e HESHMEd (g b cﬁxpfﬁ{s@na%eyﬁé PagEsSugh channel.

1 (15 x test pulse) Determ nation of rundovvn IV
TegtielfRfi on hERG channel characterization

tail -current hERG chann terl at | Serl es
EXpRUTRE QT 6T CBe DU BY AR ED G E0HP Fere fkﬁch%% yfbment needed
foCi®BhipGlatiorSef th@Scefﬂs @wé ﬂl@ce’&loon( at\,aﬁrbtnqﬂu*ssle)ed table and shielded with a
Det er m nati on tai

Fagadqy 298 t? @apll%plec n&B @%5926%5‘? qr@@ﬁlebap% Q?ntrol sygtem were placed
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The preparation of cells for electrophysiological experiments was performed according to

protocol C described above. The solutions were prepared as described above under in the

paragraph preparation of solutions.

Electrophysiological measurements:

Activity of the cardiac hERG channel was investigated using the patch clamp technique in
its whole cell mode. This means that the current needed for clamping the whole cell

expressing the K*-channel protein to a specific potential was measured. The pipettes used
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used as 100% activity value. The last 5 tail current

peak anplitudes in presence of conpound solution were
war@cags® t o give the inhibition value. Al darer/prions/e13715

were fitted with a Hill function with three

i ndependent paraneters, wher®n ymax is the maxi num 20

inhibitionin % 1C50 is the concentration at half
fornpattimetanping bietd odanef Barpsilicate glass HMepsuretents weenperformed at
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r->5 (ratio value) for Kv4.3 vs
thfﬁ@‘%ﬁ’%??ﬁkye&% T’éb%gst) wer e consi dered as being very
sel ective toward Kv4.3 channels. 15 So in addition to
bei ng actives on Kv4.3 ions channels at very | ow
concentration, the conpounds according to the
i nvention proved to be very selective toward Kv4. 3
ions channels when conpared to the hERG channel. In
ad.dition, Table 12 shows the effects on Kv4.3 and
hERG of a non-limting nunber of additional conpounds
of the invention. Unless provided otherw se, the
conpounds were 20 investigated at one concentration
(1 pM on the Kv4. 3-nedi ated potassi um channel, in a
pat ch cl anp assay following a protocol as described in
Exanple 4. The results are showmn in Table 12. In
Tabl e 12, Kv4.3 charge in % neans the renaining
current nmeasured after application of the conpound
and relative to the blank, and Kv4.3 peak in % neans
t he
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the conpound and relative to the 25 bl ank. As used
wheseiosssthe term "ND' nmeans not determ ned yetPCURP®ST013715

ot herw se WD 2006/ 066879 PCT/ EP2005/ 013715 70

specified, the tests were pemgorned at 1 pMfor Kv4.3

charge and peak. The effects of a non-limting nunber

of additional conpounds of tﬁ% Lnvention were

investigated at 10 pm conc tion unless provided
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Hy pehgtyption Vages With eaen Wé'so) “70 mvZF ol | o /'46/% /20
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tthe end of the test pul se to +50-mM/\—was—used—for—the
gnal ysi s. PRyil-s@rréntaédtng rate was 1015 (0.1| Hz). Tekt
iltem applicationprotecolfor—theKvi—-5+negdated
qurrent 2pjoftirey gaentiatat i on profocol 0.5 test conpotBids
ils dpnir'tnri in l:igllra 4 The first—34stinmtH wete
rlegw Eaﬁdcdr@erﬁthm‘hfe ﬁltcﬂadt)‘ls)s-t- #iguref2ct he ' current
rT‘nIIflldn Ilncpnr\lflr\ current redueti-en—was

dal cul at eq;hoﬁnd; gatentedl 1f or correcting.2pr ocedures defd ng
at a annl\/clc Af ter the 14t hlstimpl-us—the—test
gonpound appILlegmésmn was started (iodbcated by an-40
arrow) via teflon-and-silicongtubirgs—ant—was
assuned t Raf tbhealcel | aften 6 ad@bti onal stinmda.
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af stimuli was 140. Effect of tlhe test conpound B/z?%/zo
anal ysed between stinmulus nos. 21 and 50 m A,

[long dashed [[ine) Tor the first con tratlon V\D
2006/ 0668 VPdEerPERIRIS 013715 625 80

After the whole cell configuration was established, a series of pulses was applied to check
for hERG expression and to optimize amplifier settings. However, only the following

measurements were used for data analysis: 15 test pulses (Figure 2a and Table 7a) were
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71 between stimulus nos. 51 and 80 (5 mn., short

dashed line) for an additional 5 mnutes. If the cell
w6487y st abl e, a wash was added aft erwar dSPCBER2D5/013715

of test conpound application at the given

concentration is indicated bySfarrows. Nunber of

stimuli of each single episode are shown in th
anplied GE611 07 (9ripsr B undes crpsjant SHPEEESIPR dYithveaih éply‘ﬂon The protocol

wésqmeooﬁn iéyk t@&%wm é‘soViﬁé)eAﬁ@F feiriRg t6'Wd H&dnﬁ% Wé¥ential (-80

gerl od and under dentical conditions to verif
m

t @8PIseey hERE gharamds woieriransfasreshia the inastiveestaty %/y depolarisation to
+480 ?dr 5 se%Bﬁ&’é:%_ictl%tldn?Sﬁ'h&Q%%UﬁlﬁhQRGt 8 K¥rknb amplitude was

e |ate current fects of the test conpounds

mergused 1Al edPi gt dail stursnt teBndehtseari SN Zeby genpigingntail current
arQlith e Hvbecty SRAPRLRM 1@9%%%8 R&RE bxpdrPfental procedure.

conpari son, the vehicle control experinents on the

TH@%EIQG%%@&I%&%@%EHHH&‘&BWB £e2$ BldtScald Rr %ﬁ@&ﬁ%a testing
in Tabl e 0 Compound ncentration Relativ

in FégHse s ﬁ@UF@ﬁa@hv\@s #@@ish@fr@anea'@féww witp .aaﬁtWItth’em] UM of a test

co‘?\fﬂo@lhd Z%@erﬂ)traﬁgﬁ quRé B8rand-3E0ard1tAe cdrréntidSbrid8 té col Table 7b
2% 107 ND 89% DWVSO 0.1% 1_00( 100%
(l\OaGB/@Q@W)Oand@?Mﬁﬂ“e(%‘ taisurigNto or gan studies in rat s
and gui nea pigs The conpounds were checked for their
Subspadentlyihe aaTenivelags cwntly 2RI vedNvasdpYeseaipd §Ring fwo pulse series

urldBF §§Mﬁloﬁnﬁltﬁ Séthtsi%ﬁJ’UEH nehd ?U@b sBﬁéé qut LBtivatlRer 'vQﬁles the potential

inisolated rat left atria

of Y19 pcive il BFiwpen gaFa sensasytive, lige Pﬁweéﬁméﬁo fo +60 mV in 20

mPliEHRIS Fidure 2bt shCVEBI8 Bb). Ofhe 12 cudehi Qﬂﬁpﬁmﬂ@aﬁérﬂéctlvbfbn at +60
addi ti on, the conpounds were checked for thes

myéggé@pp\y@thgﬁ gg%sof the valeg feyreywidui i@ gl\bia%tlvppﬁhpotentlal The pulse

seYié Qt"w & @'urré’rﬁp'\/!arllékr %éﬁ&@ht@al(c@%h@&ﬁﬂ cUHeRt Bk pWBE Wetween each
0 not express ui nea pi g action potentia

al
cqnge@élw @atsecpf ihe ﬁEP@ -0t tﬁp BWYaRra] g1Vt igtervals. thgure 2c and Table
efﬁ@ﬁfa%%(urﬁ“néif | @0fr&nt é?ﬁﬂﬁ@&&i?lmax Yiad QSGtgeVr'nEMSL{?éd RERGD mv (+ 10%

hannel's In vivo s seen in a

lnanli JEBlePYisasiar %ﬁrleér'fﬁ\/ agjvetid ardatV 18 cygrgwewef.,q wed at0.1 Hz.
applies to GP pap. nuscle) Assay principle Left atr

Afigs secersgi é@araéﬁeﬂz@wnqu th%Cl&F@@t@n@ﬁm‘rﬂeﬁ%ﬂ P&lssar\fveé%?ﬂp“ed at 0.1

Hf@/ﬂﬁea{H%' é@l w@xﬁsﬂerﬁged Afh %ﬁﬁ §6Iu§&{ (ge'n@é] 2&'%%@'1 and 2 were used

ucos
toztlt 8, m?mem@t;@l bemdivy tpde Eﬁ?@d@ﬁbﬂ%@“l@'u@th\%@gﬁm}%the rundown of

thg%fan%l %nﬁltudghﬁn%éﬁ‘éb QBstVRFsSAlserias 8§ weird Rpgid while the cell was

circul ated by gas m xture containi nq 95% 02 and 5 %
superuserhwith @m@@.ﬁ@pbﬁogt%gg epEOmBAYIdsHD he degjtpdcconcentration. More

te§lRALIAWHE ap f)llﬂe% lﬁﬁéée%séw@?séf@s At about 8 mN,

El'ectri cal i mul ation at Hz was acconplished by
If the experimental parameters were still satlsfylng the experiment was extended to study

the washout of the compound. To do this, the cell was again superfused with bath solution
while up to 20 test pulses were applied at 0.1 Hz (series 5). However, since the baseline
was constructed by a fitting procedure to series 1 and 2 (rundown-correction) the washout

procedure was not necessary for correct data analysis.

All test protocols / series and their use in data analysis of electrophysiological

measurements are summarized in Table 8.



10

15

20

rectangul ar pulses with a duration of 1.5 ns and a
strength of 3.5 x threshold. The 5 isonetric force of
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tissue in response to the eXtra stinulus. Conmpound

appl i cation Conpounds vvere t|det 84y five cumul ative

admnistrati ons at 20 m nu | Nnterv Fe nni N
Scan & (ORTB LD TP 163 PIBF) Pl B gl Cap R, tects on

Two washout intervals foll gwadlctifgntmeasurenent at the
hi ghest concentration of th

Sc—ﬁfe@ 548 piidHaEdup b 20 Gt pulten Détesnilation SRblehdut properties of
Figure 5 shows the functiondgl refractory period in

isolated rat left atria for |[cCOfRYBETRE'Y " Figure 6

WA AN IS AR AR AT TR IR

LinigRpmew) stHRE nidhestdditeiutivad0Ri %) aelizddn HE &xperiment
Co-rl;ﬁmulﬁ()j (clonc 10"5 ma|/|)@h§ 17 r?s O mes( 25 Exanple 7:

("FR)-vivo studies in mice Transmitter i npl ant ati on and
ECG recording: Male mce (NRM) were anesthetized with

Dalagnalvaisyt ure of isoflurane, nitrous oxi de and
oxi.gen. leads conne V.
TQeTgéaég\]._a & wi\)%?):asgf gn ?an%fenq%ta&grngeﬂllﬁ%n?ﬂ%g%{ed by hERG K*
Cl’@ﬁf]élé eiti-40 hhe afemphaivetienet thrm\al';hmpt#akr@gre@h waSietermined using
telenetry tran ter S
thenfiEra 0 B8y S5 FERR PUES AR BReds; The,gurppg were placed i
a \i\b\gﬁryzthai/‘:bl}m(;%am?ge?gﬂ g/{s}aztrlbr}dvsledyé"ﬁe am@rt Mrﬁjna:;ﬁles:eak test pulse
(sagjpﬁ%taéa }51 %%V\C% ef]taq,ql § V\ﬁsvseelt Io:. Hﬁ\%%iﬁ)u tlvrﬁﬁgl curréitPlek amplitudes
wérBespbesd 284S0y dahfileat i ve hal ot hane anesthesia. The

negative biopotential |lead of the telenetry
Theg agwsutinigt ABC(ITies et Anfpobted |5td381e seitwargupackaiga) Prigas (Graphpad

S 56 S U G5 288 HIEAPAL S3DAULISEHe AR 1 and 2 wer
fitteaf using b saftalilé éurtction gixg. mm—ﬂlh@(pan@mt@hdmad/) | Brgjresulting function
was used for rundown correction of the data set (series 1 to 5) by division. The last 5 tail
current peak amplitudes before application of compound solution were averaged and were
used as 100% activity value. The last 5 tail current peak amplitudes in presence of
compound solution were averaged to give the inhibition value. All data points were fitted
with a Hill function with three independent parameters, wherein Ym.x is the maximum
inhibition in %, 1Cs is the concentration at half maximum inhibition and hill is the Hill

coefficient.
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spreadsheet, checked for p '—bd |xt)zy,n and converted
into 15 mn aver agesSERO= ' e Consecutive
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QTc which in nouse depends on Kv4.2 and Kv4.3, and
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In %%S_Fﬁoﬁ %tﬁg 12 shows the effects on Kv4.3 and hERG of a non-limiting number of
additional compounds of the invention. Unless provided otherwise, the compounds were
investigated at one concentration (1 uM) on the Kv4.3-mediated potassium channel, in a
patch clamp assay following a protocol as described in Example 4. The results are shown
in Table 12. In Table 12, Kv4.3 charge in %: means the remaining current measured after
application of the compound and relative to the blank, and Kv4.3 peak in %: means the
remaining peak height measured after application of the compound and relative to the

blank. As used herein the term “ND” means not determined yet. Unless otherwise
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specified, the tests were performed at 1 uM for Kv4.3 charge and peak. The effects of a

non-limiting number of additional compounds of the invention were investigated at 10 ym

concentration unless provided otherwise on the hERG channel in patch clamp assay.

Example 5: Patch Clamp Assays using the Kv1.5 ion channel

The cDNA coding for Kv1.5 (GenBank Acc. No. M55513) was cloned into the pcDNAG-
vector (Invitrogen, Leek, Netherlands). A C-terminal epitope-tag was introduced via PCR.
The plasmid was sequenced and subsequently introduced into cells. Clonal cell lines
stably expressing the Kv1.5 channel were established. Expression of protein was
analysed by means of immunofluorescence using antibodies directed against the epitope-

tag. The functional expression of the ion channels was validated electrophysiologically.
Cell culture

The experiments were performed using CHO cells stably expressing the Kv 1.5 potassium

channel.

Cells were grown at 37°C and 5% CO2 in 25 ml flasks (Greiner Bioone, Cellstar, Cat. No.
690160) in 6 ml MEM ALPHA Medium (Sigma, Taufkirchen, Germany, Cat No M8042)
supplemented with 10% (v/v) heat inactivated fetal calf serum (Sigma, Cat. No. F9665),
1% (v/v) P/S/G-solution (Sigma, Cat. No. G6784) and G-418 (750 ug per millilitre medium;
Sigma, Germany, Cat. No. A1720; 50mg/ml in water, Sigma, Germany, Cat. No. W3500).

Electrophysiology

Stimulation protocol for the Kv1.5-mediated current.

From a HP of -60 mV cells were hyperpolarised for 100 ms to =70 mV, followed b)} a 500
ms depolarisation to +50 mV. The current amplitude at the end of the test pulse to +50 mV

was used for the analysis. Pulse cycling rate was 10 s (0.1 Hz).
Test item application protocol for the Kv1.5 mediated current

The application protocol of test compounds is depicted in Figure 4. The first 14 stimuli
were required to achieve steady state of the current amplitude. Unspecific current
reduction was calculated and served for correcting procedures during data analysis. After
the 14n stimulus the test compound application was started (indicated by an arrow) via
teflon and silicone tubings and was assumed to reach the cell after 6 additional stimuli.
The perfusion is adjusted by using a defined drop rate of 10 drops per 10-12's. Up to
three concentrations were applied successively to one cell followed by a wash period of 5
minutes. Total number of stimuli was 140. Effect of the test compound was analysed
between stimulus nos. 21 and 50 (5 min., long dashed line) for the first concentration,
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are shown in the protocol of Figure 4.
Negative control

Vehicle (DMSO) control experiments were performed during study period and under
identical conditions to verify the stability of current over time and to value cell condition.

Effects of test compounds on the Kv1.5 mediated current

The effects of the test compounds were investigated at one concentration (2 or 1 uM) on
the Kv1.5-mediated potassium channel. For comparison, the vehicle control experiments

on the Kv1.5 mediated potassium channel results are presented in Table 10.

Table 10
Compound | Concentration Relative remaining Relative remaining
current current
(mean after 5 min) (mean after 8-10 min)
2 2 uM 0.88 (88%) 0.66 (66%)
89 ND 82 %
107 ND 89 %
DMSO 0.1% 1.00 (100%) 0.96 (96%)

Example 6: Ex-vivo organ studies in rats and guinea pigs

The compounds were checked for their effect on the force of contraction, stimulation
threshold and for the Functional Refractory Period (FRP) in isolated rat left atria (Rat LA).
Rat left atria functionally express the Kv4.3 ion channel, producing the l, current of the
action potential. In addition, the compounds were checked for these respective effects in
isolated guinea pig right ventricular papillary muscle (GP pap. muscle), which do not
express Kv4.3. The guinea pig action potential is dominated by hERG like ion channels for
‘the refractory currents. Consequently, activity of hERG channels in vivo should be seen in

GP papillary muscle preparations.
Method: Rat LA (same method applies to GP pap. muscle)

Assay principle

Left atria were mounted vertically in a two-chambered organ bath containing 100 ml of
buffer solution (in mM: NaH2PO4 0.6, MgSO4 0.6, KCi 4.7, NaHCO3 25, glucose 4.5,
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the atria was set at about 8 mN. Electrical stimulation at 1 Hz was accomplished by
rectangular pulses with a duration of 1.5 ms and a strength of 3.5 x threshold. The
isometric force of the preparations was measured by force transducers, connected to
amplifiers, documented by a pen recorder and fed into a computer for evaluation. Force of
contraction (FC), threshold stimulus (TS) and the functional refractory period (FRP) were
measured at baseline (pre), 20 min after addition of compound, and after washout at the
end of the experiment. Threshold stimulus, representing excitability of the tissue, was
assessed by varying the voltage applied for electrical stimulation. TS was defined as the
lowest voltage that induces a contraction of the tissue. The functional refractory period,
representing the time needed for repolarization, was assessed by applying extra stimuli at
varying time intervals from the preceding regular pacing stimulus. FRP was defined as the
shortest interval between regular and extra stimulus that resulted in a contraction of the

tissue in response to the extra stimulus.

Compound application

Compounds were tested by five cumulative administrations at 20 minute intervals
beginning after an equilibration period of at least 60 minutes. Two washout intervals

followed the measurement at the highest concentration of the compound.
The results are depicted in Figures 5 and 6 and in Table 11.

Figure 5 shows the functional refractory period in isolated rat left atria for compound 2.
Figure 6 shows the functional refractory period in isolated guinea pig papillary muscle for

the same compound.

Table 11
Compound dFRP Rat dFRP Guinea Pig
(conc 10 mol/l) (conc 10 mol/l)
2 17 ms 0O ms

Example 7: /n vivo studies in mice

Transmitter implantation and ECG recording.

Male mice (NRMI) were anesthetized with a gas mixture of isoflurane, nitrous oxide and
oxigen. Leads connected to a telemetry transmitter (TA10EA-F20, DSI, St.Paul, USA)

were fixed by suture in the xiphoid and ventral neck region. The telemetry transmitter was
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Female guinea pigs (Charles River, Cri:HA(BR) were anesthetized by inhalative halothane
anesthesia. The negative biopotential lead of the telemetry transmitter (TA11CTA-F40,
DSI, St.Paul, USA) was fixed at muscle tissue in the right shoulder region, and the
positive lead was fixed in the region of 6th left rib of the thorax, mimicking a standard lead
Il configuration. The telemetry transmitter was placed in the abdominal cavity, fixed to the
peritoneal muscle, and the incision was sutured in layers. After transmitter implantation,

the animals were allowed to recover for at least 1 week.

Experimental study design, intraperitoneal (i.p.) application

On the day of the experiment the animals receive consecutive doses of vehicle i.p. at 60
min dosing intervals. ECG tracings (12 s duration) was recorded using the Data Sciences
A.R.T. system. After completion of the experiment ECGs were analyzed automatically by
Data Sciences ECG software (DSI, St.Paul, USA). QT and QRS intervals were measured
manually in the stored ECGs. QTc was calculated from the QT interval and the
corresponding heart rate using Bazett's formula. Heart rate was taken from the oniine
analysis, given by the DSI Labpro and DSI A.R.T. systems (DS, St.Paul, USA). Finally,
ECG intervals were transferred to an Excel spreadsheet, checked for plausibility, and

converted into 15 min averages.
Results in Mice

Consecutive dosing of the compounds of the invention led to a significant, dose-
dependent but late onset prolongation of QT and QTc intervals in the mouse ECG.
Results of vehicle and compound 2 are shown in Figures 7 and 8 respectively. The
maximum prolongation of QT and QTc was achieved in the highest dose tested (15
pmol/kg) and amounted to 12ms / 33ms, respectively. PQ and QRS did not show dose-
dependent changes. Heart rate showed a minor and not significant decrease. Locomotor
activity showed a reproducible rise after each of the subsequent injections. Figure 7
shows the effects of vehicle and compound 2 (3-15 pmol/kg i.p) on QT interval in
conscious telemetric mice. Means * SD, n=5. Fig. 8 shows the effects of vehicle and
compound 2 (3-15 pmol/kg i.p) on QTc interval in conscious telemetric mice. Means + SD,

n=5.
Conclusions

The dose-dependent prolongation of QT and QTc which in mouse depends on Kv4.2 and
Kv4.3, and the lack of effects on PQ and QRS seen after consecutive application of
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Claims
1. A compound having the structural Formula |, ll, Ill or IV, stereocisomers, tautomers,

racemics, prodrugs, metabolites thereof, or a pharmaceutically acceptable salt and/or

solvate thereof,

(R A R R:
Oz Ty OO
»sz)n X1£X2>n \Rm/ X1,(X2>n \Rw/
Il 1]
Rz
X&XZ)n W/F;;R _R

A\
wherein X' is a heteroatom selected from —O-, -S-, -N=, or —-N(R®)-, wherein R® is

selected from alkyl, aralkyl or alkylcarbonyl,
wherein X? is selected from =C-, =CH- or —CHa-~,
wherein n is an integer selected from 0 or 1,

wherein Y is selected from C, -C(R®)- or N, wherein R® is selected from hydrogen,
amino, alkyl, hydroxyl, alkylamino, heteroaryl, alkylcarbonyloxy, alkylamidyl, or

alkylaminocarbonylamino,
wherein Z is selected from -C(=0)-, —CH,-, or -NH-,

wherein W is selected from -C(=0)-, -N(R?-, -N(R?)-NH-, -C(=0)-NH-, -CH=, -O- or
—CH.,- in formula [, and W is selected from N, or CH in formula Ii, lll or IV,

wherein R' is selected from hydrogen, halogen, hydroxy, nitro, amino, azido, cyano, or
alkyl, cycloalkyl, alkylamino, alkoxy, carboxy, alkylaminocarbonyl, alkylcarbonyl,
heterocyclyl-alkyl, heteroarylalkyl, alkoxycarbonyl, aminocarbonyl,
alkylamino(alkylsubstituted)alkyl, alkylcarbonylaminoalkyl or alkylthio, each optionally
substituted by one or more substitutents, wherein z is an integer selected from 1, 2, 3

or4,

wherein R? is selected from hydrogen, alkyl, cycloalkyl, cyanoalkyl, alkenyl, aryl,
aminocarbonyl, haloalkyl, aralkyl, cycloalkylalkyl, acyl or alkynyl,

wherein A is selected from aryl, cycloalkyl, heterocyclyl and heteroaryl, each optionally

substituted by one or more substituents selected from halogen, hydroxy , nitro, azido,
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1. A conpound having the structural Formula I, 1, Il
or IV, stereoisoners, tautoners, racemcs, prodrugs,

woredoaloadsie es t hereof, or a pharnmaceutical |y acRP€pERO&013715

salt and/or 5 solvate thereof, (Rl)z A (Rl)z (R)z

XWN-2ZW ¢)) /] X)Xx n \ Xn 1991 111 (RL)YzA \ X

X)n CR8- R9 IV 10 V\hereln X1l is a heteroatom sel ected
from-0-, - T\/_N(-R%E wherein R3 is

shydseziag qyaocm%kuk;ﬁryl arasl ky[orheigragyialiyb swg palkylnagysiatkylamino,
X2y Iﬁnﬁﬂcgﬂoﬂﬂ er@‘z / arkgé‘ar&ﬁylog"z fused"hﬁé?éré‘cﬁly'ls haloalkyl,

an 1nteger sefected’f rom wher ei n is select
f alsyfeambonydy m)oxy,oarylnarhmwr éak@aksxy lkpxy, ec'eihéﬂmlor ICGFROXY, acylammo,
hé(lﬂrl%?é?s Cé’é?lﬁgill thl ? alk%%@c@?ﬂélnyl @}e}é}’ 'oraghlﬁﬁ@namlde wherein
{(er oar car ?/ 0X al kyl am dyl
RKy$ aHﬁV aﬂsalﬁbmﬁ/@raﬁ’}’ﬂ‘?@ kYKNher ein Zis sel ect ed from
or -NH, wherein Wis selectedfrom

\@(\erg)n L is N(I|R:|g|j1g arauy selsctaghfrom eysingje kgnd, agrpep of farmyga -R*-R’-,
Sfiidgni n Tg QHJ(Q | yiofdene St ECLRF( tmﬁgw’»)q o HEeRHYRY

formJIaII rein

Y B R Y& ) @aﬂ%@éﬁR4))lwydr &@R\M)q(ﬁi Dl (Cé\':fﬁ(ﬁo) waz r@dR (R% ~(C(RY)w=,
gie(l?g@‘)(r@y)% cEicB)\l' or EY§dn8) léﬂdxyalﬁtlglyé amel?éﬁ{) BAEEORRY)e-, (CRHRY)w

['am nocar bonyl | carb
h@icbr(@@é R/D)v-aﬂrRWIaCh h‘@ﬁé?@%ﬁ'ﬁ@l“ﬂ%“c Oélfwm@t‘?&?'%‘hw wherein each
et @%@E@ﬁ%mly s%héﬁyéoafrbm%@rksgéﬁ u@akdxwtafﬂ@) a&éfw&)xyr hydroxyalkyl,

al kyl car bonyl aim noal kyl kyl thi'o, each optiona
salk@tvtkyt %Vﬁm'ﬁﬁea'bwa%}f)@'ké’bB%ﬂ"t"Qt‘léﬁf@”yWﬁ’eisefr"h'”299%{ selected

afPorhr@ QQQVBS@Eﬁ&I@QI E%ﬁ%t@ge?sel&te@ﬁowo 4, 2wBed e Br &&nd w is an
is selected from hydrogen, —al kyl, cycloalky

c'?%@éﬁ%'?ﬁed@o%%y 2, §f‘§ﬁ|5°"6am nocar bonyl ,  hal oal kyl ,

ar al kyl 8choaIkIaI acyl,,or a ein A .
Nahargine R oY AR, éf%RK}/(By)é:I %é? iy P @%ﬁ?ﬁ%g@%ﬁnwhemm R? is
hﬁl&ft@@"l’&‘)h a &gk BeMd, QAR YR 3 b6t LE DRI WhgrdR'Ols selected from

nore substituents selected from halo
nhxd.rqgerh?vgrexy'\m%bwmmw thgé'ﬁ%gé%o b or 3and

dr azing, .cyano k _
nEerRbLT i pepcteg kB HRIGH GRYRI R OIO-CRIR N or
aJ(dsm“q(m“nlefqmm (RHRM Rﬂlﬁeread kwylbmrlbteggi salyctel tioad1, 2, 3, 4, 5

VA SRR 'Sﬁg‘e&?ﬂﬁw BB TR e B bppigproont

oam d

AR B4 T AR P e g

Rhb semeahléammg ak kndt aofineal inrcladyct. oal kyl, wherein L is a
i nking group selected froma single bond a group of

. f ArcompaundR8ededding tatlkiyh ¥y nwherkleeXyis 0 and:rytﬂ ®al kyl ene,

-NH (C(R4) (R4))q-, -(C(R4)(R4))q,

. A compound according to claim 1, wherein X'is S and n'is 0.
. A compound according to claim 1, wherein X" is -N=and X?is =CH- or Cand n is 1.

. A compound according to any of claims 1 to 6, having one of the structural Formula V,

VI, VII, VI, X or X

@EXxX 2>n Xz)n X1/ X W X1 X2>n

\ Vi VIl

}-—>
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-(C(R4) (R4)) -O(C(R4) (RA))w , -(C(R4)(R4)),,
N-(C(R4)(RA))w , -(C(R4)(R4)),-(C(R4))w,

WO e@6R4s[(RA) ) g- (C=0) -, or cycl oal kyl enoxyal kyl BEIEEP2005/013715

wherein - (C(R4)(R4))qg-, (C(R4)(R4))W 10 and
-(C(R4)(R4)),- are each indeg¥ndently aliphatic or
forma cycloal kyl, wherein each R4 is independently
sel ected from hydr ogen, ydr oxyl, al ky car poxy,
hydr oxyal kyl , ral koxac |L Aa[ﬁk)yl ane R3-R?

al kyl am noal kyI OF._ 3 ycar Yzi ,\ Hms/ an i nteger
selected from , ) IS an integer
sel ected from O, ,xé, ”3 (TWls an

integer selected frim O, 1 2, 3, 4, 5 s 6, 15

W“m%%tr‘ 19 6%;% ’ @l(%i?: A{M%(é’:f g-é’) &E?ffdsp"\’%g(l%ﬁeg{fnﬁ BigARing as that

defihé@inearlywithe ple@oB4laids.) )q , or -C(=0) -, wherein R14

is selected from hydrogen, hydroxyl or alkyl, wherein

7. pAiconpouhtaegetingab aay eficlhiresm & 6,lhaviigasnedofaindsivdvdliral Formula X,

R1Q, | ed from-(C(R4) (R4))m, -(C(R4)(R4))m
2o R Y BRIV o o -(O(R4) (R4))m
N(R12)-(C(R4) (R4))qg, wherein mis an int eger ILegt ed
froml, 2x3, 4, 5 20 @k, 6, wherein Rk ected

fromhydro )ZL/* IaIL<yI n
al kyl car bo onp o cotl i g 1,
wherein X1 >N% ® and mﬁgr iﬁ% t he

same neani ng x§ that defi nedxin claim 1. 3. XNjconpound
according to claiml, wherein X1 is O and nis 0. 4.
A compound @gcording to claimgl, wherein X1 is S and n
is 0. 25 5. acgor,di hg~t ovg| l\ﬁn’l\Rev@erel n
Xlis -N=a 0 @ ?1\ A
conpound acc 'R no any of chaf e~ 1" havi ng
one of the structuralxﬁorrrulav VI, Wy, VIII,, | X

o of 3 6 8 LN BRIkt 5 5 G ori e as

defe P0Gy B &/ Srelicls EBRANS/ 013715 96 (R~)z Z-WL-A

(R)bc Z- \R8-R9~ | RI~\ R1') \ = XXZJn X~X2n I X X

8. WhasoaippuRd acgorditl, toXéhy diVcladmsn, td-6, HavigBondRBf thldruaaaal Formula

R%\épfgﬁé(\)hhe same nmeaning as that defined in any of
t | ' '

ous clains. 5 7. A conpound according to any
of claims 1 to 6, having one of the structural_ Fornmula

(R} V4

z- X, X1, XIII(R1)XIVor XV L )zA(Rl)zR&)iZg\W_L_A
@ Wota N
W L—A R3

W—L—A

XVI XVHi XVill XiX

A R'):

Z\
W
Ri)z (RM:
(R Z\ /|_ > A R/“’ >
/ N/ Z Il_ \ll-
W—L—A w7 A



"-R') YW Z-NI'LYR XXZ)n RZ | X~-~~Z"N-L"A

XJkX2/n XI XIl Xl Rz (R )z () AYNL-A
wWOXYWeMs68Re Ra n R~-nJ \ J ~~X2~n R1~ \ | X XfPCQIERD05013715

XIV. XV wherein RL, Z, X, X2, Y, Z n, L, A R3, Ro,

R10 and R2 have the sane nearifng as that defined in

any of the previous clains. 8. A conpound according to

any of claims 1 tRQZG ﬂasaw ng oneref the structural

rul

15 XVI (R-) z (R. N WL-A )\
R ZNWLA OMWZL-A O |_- AR
R3 V\XVII %l )Z R 29\ z R5

2\ (R )efe oW WAI 'Fn °* Jz N- NleW

XXl 11 \m 006/ 066879 P EP2005/ 013715 97 (R1) 2 R5 R1o N

(R)z RS XRl)z R5 \ \ | A\ Z1\\ Z (A% R5 Z/ N-a’

WWR3 Rio R31Re/ ' RDOZW-~s Rl A RSA RSA

XX VY xxvi xxvi 1 XXV S Rxvi
R): RS

Ri)e
(R1)e (Ri)e CC&
C@ b, :

W
R Fg" >
0 S L
R\w A/ '31\ A/L R9 A
XXV XXIX XXX XXX
5 wherein R® is selected from hydrogen, alkyl, or aralkyl and wherein R, z, Z, W, L, A,

R®, R°, R" and R® have the same meaning as that defined in any of the previous

claims

9. A compound according to any of claims 1 to 8, having one of the structural Formula

XXXl to LV
R1)z R1)z
_..L_ A }-—-L—-A >——L—A
10 O—L—A
XXXl | XXX XXX v XXXV
(R')2 (R1)z o
R G @Eg_{ N\> {
w —L—A l\{ N—L—A
——A 0 R3 RZ R13R2
XXXVl XXXVI | XXXVI ! XXXIX
Rz (R1)z (RY)= (R1)z
ijig_{ —L—A —L—A O—L—A w
15 XL|| ‘ XLII

L —A

I

(R1)z RS (R): OI (R1 ) N’Q (R (R1)e N
N\ N\ \
\, { N

\

XLIV XLVI XLVH XLVHI
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(Rl)z R5 (Rl)z R5 ( (Rl)z RS (R1)z R5 Z1 \ \ SWZ
Nzl SZWIRL SR R3RL L Roi L' ~BS// L A/ A/ RSA

WRAROOBEMIS7Y | XXI X XXX XXXI 5 wherein R5 i s sel rct/BBR2005/013715

10.

from hydrogen, al kyl, or aral kyl and wherein Rl, z, Z,
W L, A R8, R9, RI0 and R3 %ave the sane neaning as
that defined in any of the previous clains 9. A
conpound according te any of clainms 1 to 8, having one
of the strughural Formula XXX | tO(dJ.)MI (Rl)z RS
(Rl)z RS Rz R1D30 RE¥RL) z o) - LA O
~-L-A\ | 10

VROV
B~OI~O-L- A 1\

|
(R1)z R5 (RL)Y (R)z RS R5&O N I
b3NN—LANN—LA 0 L-A R3'R2 R13 R2 XXXVI I
X(Rbs R5 (R1)z R5 (Rl)z R5 (R1)Z R5 \
oI\ |(h1)zo\Re N-LA OLRsANOL AN:L-AFR2 R3 R3
R315 xCH xu A ~L O ARL )z ,
R(RI) @ N L, (R 3’
xu v XLV XLV xm,QmV XV TP wo'2Qes7 066879 g
PCT/ EP2005/,9;3715 L,“ LIV
(R1) (R1): R1): Rs
N /\RS—RQ
R3 \Rm/

LViI

A o 9 O & L-a
R): (R1) (R1) NGy,
AN \ N\
Y { |
R3

\

LvIli LX
(R1) R1)= RS

ﬁjﬂ% e
L |

~ A/ A R%-A
LXI LXI LXIH

wherein R', z, R®, R% R® R%, R R, L and A have the same meaning as that defined
in any of the previous claims.

A compound according to any of claims 1 to 9, wherein A is selected from 2- or 3-furyl,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4~ or 5-pyrazolyl, 3-,
4- or 5-isoxazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isothiazolyl, 2-, 4- or 5-thiazolyl,
1,2,3-triazol-1-, -2-, -4- or -5-yl, 1,2 4-triazol-1-, -3-, -4- or -5-yl, 1,2,3-oxadiazol-4- or -
5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1,2,5-thiadiazol-3- or -4-yl, 1- or 5-tetrazolyl, phenyl, biphenyl, 2-, 3- or 4-pyridyl,
pyridinyl, anthracenyl, azulenyl, indenyl, 3- or 4-pyridazinyl, 2-, 4-, 5- or 6-pyrimidinyl,
2-, 3-, 4-, 5- 6-2H-thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, furyl, 2-, 3-, 4-, 5-, 6- or 7-
benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 4~
or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 3-, 4-, 5-, 6- or 7-
benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3, 4-, 5-, 6- or 7-benzisothiazolyl, 2-,
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98 L-A(R)Z OOA (

N,\(Rl):l\z NFL | R \
z\NFL ARSI N R L
0

LI ( ) Z RSO(Rl)z R5

Ox2

0
W@ RIbroes87- R5 L A o NORJ -A R ~a-R LI LI IPCIER2005013715
(R )z R5 (Rl)z R5 (R1)z R5 OL A LAb N NORB-RO N
NAbN~N~5R3R103R3R93R@9R, LV LVI LM I A ON
LAi ON, RB~ONL-A(RRL ( )er% (RHa 9J R
N4N’<|'><| 6Rar R@em@tmwolyl 1, 3thexzooxqlyl ;hxl R5 3-, 4-, 5-, 6-, 7-,

7.3 N ﬂ Igl (3 4}20 \: 4t
7- 1= 4 8: | -
 BdndTv eS8 By D?:?ilq%B?lﬁﬂyﬁ 'SOMRE l, or 1-,
, &, K9, orl1,9-carbarpyh h36¢ .3 tﬂisra@admnmmlngtrww haenzothienyl,
defddnedio D62 R §YoRESte Y12 b{folyI L B £n OffRR
accorgggﬁ ﬂ%} &ﬂ%l befe cﬁ Qi:[é/}’o ﬁtegy woy foxt ﬁ SR oxazolyl,
@M@cﬂﬂ@ﬁ' fmda@hn)dr ispgeliplyl, owzokm‘lmar tﬂmamylnyl lisothiazolidinyl, 2-
Ui dzinyl2 410'&%! , ABRALMinytL - e$a|4 l, 4
gplgyraamgv ;Pyr %,lny I?L%ZW T O-Irlwso?(azoré i y OX ny azeplny
smﬂ@mw 23>xopm>erl@nyls Bsxxphyraﬁ@cﬂlwl (2 3411hx51f0)benzofuranyl 2-
y %?if}?myyl tégghﬁfré,ﬁ)}ré\ﬁﬁ’l ]thvarrgg holindl; Ofhiamospholinyl  sulfoxide,
Lﬂz’gmomt@ﬂmdzaulfcme ot, 3.d|oxolane tetrahydro-1 1-dioxothienyl, piperazinyl or
morpholinyl, each optionally substituted by 1, 2, 3 or 4 substituents selected from
halogen, hydroxy, nitro, amino, azido, hydrazino, cyano, alkyl, aryl, heteroarylalkyl,
cycloalkyl, alkyloxycarbonyl, acyl, alkylamino, alkylaminocarbonyl, alkylcarbonyloxy,
fused heterocyclyl, haloalkyl, -SO.R'®, alkylcarbonyl, aryloxy, arylcarbonyl, haloalkoxy,
alkoxy, thiol, alkylthio, carboxy, acylamino, alkyl esters, carbamate, thioamide, urea, or

sulphonamide, wherein R" is alkyl, alkylamino or cycloalkyl,

wherein L is selected from a single bond, a group of formula -R%-R®-, alkylyn, alkenylyl,
cycloalkylene, -NH-(C(R*)(R")q-~(CRNRH))e-, -(C(RHRH)-O-(C(RHR)w-,
-CRHRN-N-CRHYRNMw  ~(CRHRNACRY=,  -(CRHRH)-(C=0)-, or
cycloalkylenoxyalkylene, wherein -(C(R*)(R*)s-, (C(R)(R")w and -(C(R(R*).- are
each independently aliphatic or form a cycloalkyl, wherein each R* is independently
selected from hydrogen, alkyl, hydroxyl, carboxy, hydroxyalkyl, alkoxyalkyl,
alkylamino, alkylaminoalkyl or alkyloxycarbonyl; q is an integer selected from 0, 1, 2, 3
or 4; v is an integer selected from 0, 1, 2, 3 or 4 and w is an integer selected from 0, 1,
2,3,0r4,

wherein R® is alkylyn, -(C(R*)(R*),-C(R™) or -(C(R*)(R*),-C(R*)=C, wherein R is a
single bond, -(C(R*)(R%)s- or —C(=0)-, wherein R" is selected from hydrogen,
hydroxyl or alkyl, wherein p is an integer selected from 0, 1, 2 or 3, and

wherein R' is selected from ~(C(RH)(R"))m-, -(C(RHR*)m-C(=0)0-(C(R*(RH)q-,
or ~(C(RHR*))m-N(R™)~(C(R*)(R*)q-, wherein m is an integer selected from 1, 2, 3, or
4, wherein R is selected from hydrogen, alkyl, aryl, arylalkyl, or alkylcarbonyl and

wherein R? is selected from hydrogen, CHas-, -CH,-CHs, -(CHy)2-CHs, -(CH>),-CN,
phenyl, benzyl or CH;-C(=0).

11. A compound according to any of claims 1 to 10, having a structural formula selected

from Formula XVI to XXII and XXXl to L1, wherein A is selected from phenyl, 3-indolyl,
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12. «“@mwwﬂ) JGEo[dindRip) FAy Of C'e'a‘m)t?

5-yl, 1,2, 4-oxadiazol-3- or -5-yl, 1,2,3-thiadiazol -
or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,

wa 2®6H6d8m adi azol -3- or -4-yl, 1- or 5-tetrazoPgi/EP2005/013715

phenyl, biphenyl, 2-, 3- or 4-pyridyl, pyridinyl,

ant hracenyl, azul enyl, indenyl00 3- or 4-pyridazinyl,

2-, 4-, 5- or 6-pyrimdinyl, 20 2-, 3-, 4-, 5-
6-62(2;3-tihggrpiemygbfurahy|, 8-indolyl 4-44piritinylo p§3areyizpdibxelyl] | 2-thienyl, 2-

2-, 3s 4= - - 7-, f I PAPRC PR PR T .
6_na8$th¥l_, gébﬁgg?[ﬁrfgrz]?ﬁﬁyll dlb@ﬁ?ﬁggﬁ@'y}éghe&gnyl 8§cho<r3ptlo$1ally substituted
7-biyndo1,y| 2,1- 3 2-0r 4-4 or sBbdfituentsri deglettgtl, Trom 3- -O€LHs, -NO,,

py! lon3-

beﬁoeso O EAGR el g ot pren  prdhy7S0-CHs, F. O, Br

4-CFg- -S-G)Hg,or—OE-FBeH@(@EW@Z@@(—OECH&V@@@D&OBQSM =O)N(CHs),,
PCT/ EP2005/ 013715 92\4- 5-, 6- qQr 7-benzothiazolyl,
1, ﬁ((g§5122,0$6) dqéf-? Zh)lll %_,?\{Q}éph\fml "N- ?nfrpi‘lo’olmo pher?oxyl benzoyl,
8 Q@Hbaze@f,(CHzﬁ—CHgs QHM ~CB;, 6-, 7-, 8-isoquinolinyl,
or 1-, 2-, 3-, 4- or 9- carbazoly
5 WheTeis- It r%lgmbd)rﬁr@phtsmgle thd,eFQIHg b&HEathi-@trg)s;, ~-CH(CH2OH)-,
di zepi i ben ) | coh } )
oo P O G ny P eHEy ang LB o "BBIEBHY,  -crco.cry

Xanyl etany
pi peridinyl, imdazolinyl, |soxazolinyl oxazol i di nyl A
t hi azol i di nyl, isothiazolidinyl, 2- 0X0p| erazinyl,
pyrazi nyl , triazinyl cinnolinyl pht hal @z nyl ,

ox@%r r ol 2o’d| %HHZEE&FEP% (E%P)t; benztgfi'anﬁ\wéigw-i Als

oxoaz nyl, tetrahydropyr anyl t hi anor phol i nyl ,
t hi aﬁhol i nyl sul f oxi de, thi anor phol i nyl sul fone,

13: ol ane, tetra hydro-1, 1-di oxot hi enyl ,
pi perazi nyl or 10 norpholinyl, each optionally

S%Féuﬁ red s%cled from3hiroders L@SBHFJefdlfa S@tﬂgtgds-t(im -CO,H,

hal ogen, hydroxy, nitro, am no a2|d hydr azi no,

SKEQ'?)dﬁiafkgébon@ Lé@nc;ﬁ@e—r/ aI k O' %Cl o%l keg) CHa-NH-C(=0)-,

aldty,l o) IGAOPICHL)-, ROKOHEL, &DIQQGY-EO)OI-Is-O-fOHﬁedvherem zis 1or2,

het er ocycl yl, hal oal kyl, -S02R15, al kyl carbonyl,

akyHepaidl, Rar yé caslbatsy | froral @Al ey, CHaINERXY50}- NHOl CH3-C(=O)—NH-,
al kyl t hi o, carboxy, acyl am' no, al kyl esters,

t d —
ﬁ*ﬁt@?' -E‘)'FPZ?E %He’ %cqq%\jl o(r@(':éycl oaﬁﬂqﬁq_eor ’
n‘? hﬁ? ® 5@1@&%@dfr5rﬁo'ﬁy§ro§'eﬂg|@H?0n@H -2 GHOUBHOT -(CH,),-CH;,
ornu - nylyl,” " cyc oalkylen
M@W@(W) pIFRAY), @9”23('@ C(“'R@(fm) ) q ., -(QR4) ( R4) )~
O (C(R4) (R4))w -(C(R4)(R4)) &C(R4 ( R4)
) WW@:@)S ructélfal formula selected
r%hPf&‘ﬁMJl&RRNV@'Ml%% Livgengiin - (C(R4) (R4))q,
(C(R4) (R4))Wand - (R4)),- are 20 each
i ndependent |y aliphatic or forma cycl oaI kyi, wherein
each R4 is independently selected f[r

al kyl , hydroxyl . —carboxy, hydroxyal a ‘bxy«%ky\hl

alviptaimitmeogroapk _%Rﬁm noialsleigctent framhk I\I“C)X‘S/,(:aerony Q\ Q
eger sel ected fromO 1, 2, 3 or 4; vis an

mtéﬁa; , o~ 2, 39&\4 and wis an

i nt eg cr f “or3,\ox, 4, 25 wherein R8

is al kylyn (C(R4)(R4))p C(R14) or -(C(R4)(R4))P
C(R4)=C, wherein R9 is a single band A'(C(R4)(R4))q'
or -C(=O0-, wherein Rl14 is selec fom hydrogen, _a

hydr oxyl or alky mhereln p is &n ) nteger sefect
fromo, 1, »€ va1 R16 Sel fr

| rel (i pHe, - (& RPTRAP R 20 O (& ) (YT
or -(C(R4)(R4))mN(R12) (C(R4)(R4))g-, wherein mis an
i nteger selected from1l, 2, 3, or




30 4, wherein R12 is selected from hydrogen, alkyl,

aryl, arylal kyl, or alkylcarbonyl and wherein R2 is
w@edoens@d f r om hydr ogen, CH3-, -CH2-CH3, - (CH2PQHEPBN5/013715

-(CH2) 2-CN, phenyl, benzyl or CH3-C(=0 . 11. A

conpound according to any of 18laims 1 to 10, having a

structural formula sel ected fromFormJIa XVI to XXII

and XXXI'l to LI, wherein A is selecte MOM.P Vi
2006406 J.EP20 013 L

bgr%? gieh%#?% benzof%%ﬁyggéaﬁdol yl" ﬁ:gl “E%lhylgg é
T@@ oon 2-thienyl, 2- napht hyI
di behz | @z epi m/l di benzo[a d] cyl coheptenyl each
optlonally substltuted by 1; 3 or 4 substltuent
s¥hereined i§ pelarteediam Phegyp 3 md@gbﬁ -(2, @lh{gjrom@@zg‘y@nyl 6-indolyl, 4-
E?rl%ylo) th%hlemm‘B T@H@n%xe@lﬂen%napﬁ% C"B;jlb('%pé@b fflazepinyl,
@be@q{p @].qglcoh@(telq))l W@l{gpgtloncaﬁly supstituted byy(1gi33)P or 4 substituents
%&:ﬂé{ﬁ 255N %Cbg)-l\krs CO%CQE%WJ&D@C@%WLC% ~-CH-CH,

benzo C%
Lpheny ﬁe’r%&t’@ n¢|8|3fgl @%on@ CHagHE.CFs, (@(—12‘-?)20"'3, [6-Cl=0)-CHs,
-(CH2)3-, -CH(CH20OH) - -CH(CH2 OCH3)-, --

%HZ ) C(‘GW %) CH) 10/(L7 “U O,
oN- W@h@m pher)sexv/ia bevzoyl 'é:on Q*(%b secQ'é@rr%'m

hydr ogen C(=
Q:felgﬁted frpm lyydrogencqglj&( %‘%@Ha e@z@( O)
%é%m% FChelegeg o ORERen Cr 9 h “GF 20005 R <O

R5is selectedf#\ m H; H2, CH3-NHC(=O) -NH,
=¥ , O) OCH?GH;O)@H%HM(GEQ ., CHz-NH-C(=0)-,

(gfﬁ)gf'\@ Nhocﬁﬁ@wcggﬁ'ﬁ%}scﬂsﬁﬁz, LSRN FRereh 2 is 1 or 2,

- WhEt2)n2 REHS selecledHPYR - IENCHpNEREZ(=50 BIAZ YEHHL C (@3N, =CH,-C(=0)O-,
12. A compound accordi ng tgjgny of clainms 1 to 10,

hayi ng g, ><><§< ! %r@_r gria-sel ected 20 from Formul a

XXl to to LXIIT, "JI/w\N" R-R/ N

Nwﬁhiem\mer@ls@etctéa %@u@dmgeﬁ @41 Cér%i\xf, reHg, “AH,-E42 {CH,),-CH,,
N~" N~ or APAA LN
-(CH2) -CN, benzyl or CH3-C( O)

13. A compound according to any of claims 1 to 12, wherein

wherein R® is selected from hydrogen, CHg-, -NH,, CHz-C(=0)-NH-, or A ,

wherein R? is selected from hydrogen, CHs-, phenyl, CHs-, -CH2-CHs, -(CH2).-CHg, or
-(CH2)>-CN,

wherein R' is selected from H, CI, F, Br, -OCHa, -C(=0)CHs, wherein z is an integer

selected from 1, 2 or 3,

wherein A is selected from phenyl, 3-indolyl, 5-(2,3-dihydro)benzofuranyl, 6-indolyl, 4-
piridinyl, 2-thienyl, 1,3-benzodioxolyl, 2-naphthyl, dibenzo[b,flazepinyl,
dibenzo[a,d]cylcoheptenyl, each optionally substituted by 1; 2 or 3 substituents
selected from —OCHs, -NO,, -CO,H, -C(=0)-N(CHa),, -O-C(=0)-CH3, -CH3, -CH»-CHg,
phenyl, -S0O,-CH;, F, CI, Br, -CF;, -S-CH;, -OCF; -C(=0)-CHjz;, -O-C(=0)-CHs,
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wherein the group is selected from.~N1 , -Nor ~N W
2006/ 066879 PCT/ EP2005/ 013715 101 R I' N6 wherein

WO b@osasap i s sel ected fromor wherein A is sePEERIO5/013715

from phenyl, 3-indolyl, 5-(2,3-dihydro)benzofuranyl,
6-indolyl, 4 piridinyl, 2-thil€8yl, 1, 3-benzodioxolyl,
2-napht hyl , di benzo[ b, f]azepinyl, 5

di benzo[ a, d] cyl coheptenyl, each optionally subghtit uf@da
byCEO)D- -CHs, 0r-C=@NIEHi)UeN(EHa)s e |-80CHslom - OEFZS \Q

- Mo onih *ygbe@%@'%%CHf_) R, B on
%F% Z'E%@%kgaﬁﬂr&lg %Ctgé({ NF(ﬁ_Eﬁ%bg?‘ﬁﬁﬁ?OUp of forg)ula R8RS,

Nakiytyphol i ratkenglyenoxyéyclasdsyienw 60@-@(34)(R4))q ; “CRYR)q,

o GR ) (R%W FRRNR W ZEEP RRAR-CRO=

i s(Ca(Br‘)é%“t))adC#%mohwclo@bﬂenqualkwenewher@ns (C(I@ﬁf%‘ D= (CRH R

g%d ‘&qu)@ )YV%F&(@C %%%b%ﬂg/%\lﬁp%tzo c&f’r‘orrﬁ a cﬂloalkyl wherein each

-ls:(mrdgpenﬂgrmy({e@)ted (=) Mogem@c@pqgﬂ allyi3 carbory -hydroxyalkyl,

v(\l%l? Eﬁ-ﬂl@f %?yl éﬁg*aﬁ?%ﬁﬁ,ﬂ, OB%‘H@SX?@?{@%%% i gl Heger selected

@eB) 0,CH2, GH-5 o( 6]—]3562&1@ intagier sel'egted fmpeil pevs |:324; § or 6 and w is an
PGk e gun, o Gfre prenyl CHS | OO
Cm%fﬁ‘q?g Escélkﬂwg éb@ﬁ‘@@%}%ﬁﬁ“?'o@(é{ﬁéﬁggﬁrcw Ce' Wherein R® is

wher el n
crseleei(eﬂ@)omuasmgie ‘bong) 2G(RMNE’ nORZC (=O)sevkareR Y ipFplected from

h}‘l%n%g%_‘zl‘iygﬁ(%ﬁ orﬁ}@nwjher (s an%g%lec‘téﬂ'@ﬁw% q}@or 3 and

eiln RL'is selected fromH d

Bwhereﬁ??gﬁp i %@é}%n%’ﬂ(@(ﬂf)m‘%) Z (@'(R“)(fR“%gftt( ogo (C(R4)(R4))q

selecg | ect ed

ph@(@l )(R43)mrN\QE?o%y(p(R‘§(R @qgw@p@@m)%%mgﬁgﬁWted fiom 1, 2, 3, 4, 5

o% BORharkin B2 iLelditsd fbMHydragenD bR bryl, arylalkyl, or alkylcarbonyl.
3-benzodi oxol yl, 2-naphthyl, dlbenzo[b f]azeplnyl

1 4j 'Ab&ﬂﬁﬁdhd @c@dﬂdﬁ@h@ RinG 1ty blalrﬁs?lq ho aptdeetdd fyorf lﬂ@@ﬂoﬁptcﬁdwprlsmg 5-

GUE’F‘P'Z r(o?{‘)iwr?%?%ngelgt %}I@? :e[l ) %mtméﬂgn%}-@p@ e 5-chloro-
p'B@Hdeuran%@ar&ﬂ%c F ac@ 2 BrdimefHoRy-befzy@mider Q8fcBloro-benzofuran-2--

pcquybgpg@o5 PEif37145(5- q@@yhﬂs}, md%f() O% 6?‘@@”11(16 5-chloro-benzofuran-2-
@éFb@)(WcC"&)dz [3= @Omlﬂydro-ﬂﬂ%n%ﬂﬂ%)@pm% VI‘PD#HDQH] hﬂmyl amide; 5-

gﬁg% genzo?uergr% % -carboxylic gmd [%((16}4%)02w ro- dlbenzo a d]cyclohepten 5-
ylidene)-propyl]-methyl-amide; 5-chloro-benzofuran-2-carboxylic acid (4-nitro-benzyl)-
propyl-amide; (5-chloro-benzofuran-2-yl)-[4-(4-chloro-benzoyl)-piperidin-1-yl]-
methanone; 5-chloro-benzofuran-2-carboxylic acid 4-dimethylamino-benzylamide; 7-
methoxy-benzofuran-2-carboxylic acid [(R)-1-(4-nitro-phenyl)-ethyl]-amide; 7-methoxy-
benzofuran-2-carboxylic acid ((S)-1-naphthalen-2-yl-ethyl)- amide; 7-methoxy-
benzofuran-2-carboxylic acid | ((1R,2R)-2-benzyloxy-cyclopent-1-yl)-amide;
benzofuran-2-carboxylic  acid  2,4-dimethoxy-benzylamide;  4-acetyl-7-methoxy-
benzofuran-2-carboxylic  acid  2,4-dimethoxy-benzylamide; 5-chloro-3-methyl-
benzofuran-2-carboxylic acid 2,4-dimethoxy-benzylamide; 3-pyrrol-1-yl-benzofuran-2-
carboxylic acid 2,4-dimethoxy-benzylamide; 5-chloro-1-methyl-1H-indole-2-carboxylic
acid 2,4-dimethoxy-benzylamide; 5-chloro-3-methyl-benzo[b]thiophene-2-carboxylic
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wherein L is a linking group selected froma single
bond, a group of formula -R$-R9-, alkylyn, alkenylyl,

waey@bo6dsky | ene, -NH (C(R4) (R4))qg-, -(C(R4) (R4)pCF/EP2085/013715

-(C(R4)(R4)) -O (C(R4) (RA))w ,
- (C(R4) (R4)), - N-(C(R4) (R4)) w103- (C(R4) (R4)), _(C(RA))w
, -(C(R4)(R4))g-(C=0O -, or cycloal kyl enoxyal kyl ene,
waeidei n 24-QrRi)pirRbdeNgylam{del R4) Nrengafurammetyl-2-(2,4-dimethoxy-phenyl)-
4
%g%ané‘)l Cé;d)) 1 b@f\fofgr%ﬁhz #I@Ef%ﬁﬁﬁ%ﬁ&% pfﬂe'ngg Hnéé‘)é)ﬂ% 5-chloro-
s@bemfen@nfz—mrb@wm oapich, (2Mydiirrmtlydxy-pinlehy) ammr bargiloro- benzofuran 2-
qu%%% noa# wdﬁﬁgﬁﬁ%ﬁ@ gx%lgr "B(ér&ﬁfu% 2404} 8 dipydrg-isoindol-2-y)-
seheibaremam (5-|cblmcebenz,ohgan-3-yl)4(3 stlbydre 1Hf|spgwanlln -2-yl)-methanone;

Eﬁ Sgﬁ%yl g@leﬂg’ ih e@/l{ QSO&HIr om zgfij %2 yg n?%ﬂéréoqw angeﬂo bﬁthlophene 2-

Wbelrb@D(yilcRSCId s2 é+duyety|nxy—b@mlam)u(jéa4)a):ﬂlm:eéw4§ {l¢p-chloro-benzofuran-2-

OB BINR RUEA T8 WIELEED SB S SEbERLEILARRIT acia 4

i ﬁmeweme:wlebe‘rmlmmdwdr o@eﬁprmymzokyan@fcamdxyllq waeidei n 4-methyl-
ze}ﬁ'%ﬂi'ﬂgt €g et{%%ggffupe{rpy | e:rJ’ldﬁ{Wi fﬁnethanone 5-

rom

pﬁ]@mp@mfgram-z(ca@c&/u@(m (éRetMDQhen awlmetbm Ranid) §Sr[(5-chloro-
MBI PSR LB W0 A0SR 20
hylumeigexy berlziipmidear yB-methyltheinkgiuraro?-calbiyylicar lgeidy| 2,4-dimethoxy-

Fgﬁ?/té:rg B‘Po %% %gﬁ%f{ﬁ%nté)c%}ﬂxﬂt: Igérﬁkllméstér 18 Adro-benzofuran-2-

e group conprising
cnanszegyllge hgm{yianade 25mimggb¢hz@fum%tcarboxyhc acid (2-dimethylamino-1-

bé a}f h%rﬂiﬁuﬁg phenyl ) - et hyl | -ani de; 5-chloro- 20

carboxyllc acid

1 52A t%y émfdﬁam% ¢ hb OR0sdre gL frbiAiie roup comprising

carb c aC|

Hbemiuras =3 ¢grbetyhy | ] agif dé‘ZﬂlBlf@ﬁl-fGﬂ'éprB@ﬁ%FQﬁ%@mde 5-chloro-
C

[ g&?ﬁﬁ;&ﬁﬁ@ d?éﬁb%(yhc ?Ig (?] Zp:‘Enyl etg)él)eal;nlr?e 5- chloro benzolfl]Jran -2-carboxylic
hyplde{eﬁi)d‘ephgny -émpezﬂr)@rrb% @M@&wb%zéwﬁbé%m?x&'& Fid ((S) 1-phenyl-
v %pé’ﬁe%gﬂd;wd]% H@nESf‘&FeQ{ Q-c%tﬁ%@lk&&ﬁ‘@ﬁ%ﬁylsulfanyl -benzylamide; 5-
5celﬁr%b@:49éﬁa@£mamxza/% ar @@ﬁw i ¢-mrthysyiiaryikengylpaygy| ) S-chloro-

2§et9£d?ﬂ5éh -RB B8y lic aCId 2-chloro-6-methyl- benzylamlde _ 4{[(5 -chloro-
(5-chl or o- benzof ur an- 2 4- (4-chl or o- benzoyl ) - pi

|a¢lﬁzofur@p]2-cqﬁ@qyé)rﬁmlgo] methyl}-benzoic  acid  methyl esteFr) 5-chloro-

5b€ﬁ‘id?ur%hk2eé&9cﬁ>¥%@%c@ ﬁaanPﬁMbmoaﬁérleamlde 3-{[(5-chloro-benzofuran-
am no enz am de;

wgtqlq%yé@w@p]dpgthylh @g;%xyqqlq: dpetyyt  ester;  S-chloro-benzofuran-2-
[ Egﬁob;eylk‘la&tit B-@Trﬁ’&ﬁﬂ&érba%?b‘ﬂ:&nz@fﬁnﬂ&e B-ARI BLO¥Nzofuran-2-carboxylic

benzof ur an- 2- car boxylic acid
@g}i #- ﬁlg',}ﬁﬁl@wlf@ﬂwg nzéllaﬁyqjg %ﬁﬁ]le@-bepz%{%g;parboxyhc acid 4-

bSHéer [@hz%aﬁﬁfeb@i&’fhlbﬁ) l%‘riz@fl.(réﬂ-Z carboxyllc acid 2-methyl-benzylamide;
R, 2R) - 2- benzy clopent-1 -yl)-am de; 30
béﬁ:‘i) g—,bgﬁzqur@gr%ggggwy@c R4 3 methyl benzylamlde 5-chloro-benzofuran-2-

2 cArbdiRt hé’é?c‘l btet@?t}ﬂuwpb@ﬁzylérrﬁféet -chlordBIensiiran-2-carboxylic  acid

benzofuran carb

D b e SRS LRG| SENIom-BRNETWan2arbgplic  acid  (biphenyl-3-

b9m@ﬁw afitde; C@Hﬁ%béﬁz@@ﬂaﬂ 2- carboxyllc aC|d 3-acetyl-benzylamide; 5-
4- di met hoxy- benzyl am de; %rro benzof uran

Cgtplgag(pe;nz(gﬂggn 4 oger)%ﬁlqm@c%xg @lﬁwg)}qegﬁyla@lde 5-chloro-bénzofuran-2-

5C§r‘Bb%IF€: aeldBlbPortho-bEhystaie; B-chrr&8¥NidfiGrana@Ctfboxylic acid 4-bromo-
di met hoxy- benzyl ani de;

SbenmAs: ERahiey- bR PR A FRBEKdiseadd damsiiaper diopgbenzylamide;
2006/ 066879 PCT/ EP2005/ 013715 103 acid

2, 4- di met hoxy- benzyl am de;

N- benzof uran- 2-yl - 2- (2, 4- di met hoxy- phenyl ) - acet am de;

1- benzof ur an- 2-yl - 2- (2, 4- di et hoxy- phenyl ) - et hanone;

5-chl oro- benzof uran-2-carboxylic acid

I ~
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1

5 net hanone; (5-chl oro-benzofuran-2-yl)-(3,4-dihydro-1
H- i soqui nol i n-2-yl ) - met hanone;

W@ 2006066879 - pi peri di n-1-yl)-(5-chl oro- benzof ur arcRERLD5/M3715

et hanone; benzo[ b] t hi ophene-2- carboxylic acid

2, 4- di met hoxy- benzyl am de; ad®#ic acid

4-{[ (5- chl or o- benzof ur an- 2-

c &rchtmmgHbenzofunant2-carbdwlis - astice iy Eyamethgnzylamide; 5-chloro- benzofuran-2-

: ﬁg.JB' %é% %?@fp?/&&%%yl%eﬁ@@%ﬁé‘ & cAbtdbéhizofuran-2-carboxylic acid ((S)-
SQEHymeg 1bprmyf eihpinamidear bEopldre baoralugneeathplio acid  (S)-2-

%Pﬁxg %hﬂ/ll) -amide; )ﬂ?} [(? Afhl%% R)? ogmljrggr% carbonf/l -amino}- phenyl-
ybetfdmd;lhaneihel edger, dﬁ} E§5'0h|b5hb©m§4§)[fla‘ﬁn-2_Qgébwﬁsﬁmmo]a(ﬂhényl _acetic

bgéaglf ﬁ\r%ghﬁﬂ]zés@rne %hz%f-glc)ro b@ﬁkﬁ*@ranb%arb&ﬁ%@?! %’56&)‘ o 2dtnﬂuoromethoxy—
gbemnyllamide3 5edﬂdjoab¢hzqfur@cr23}cabnxyhc aC|d 3-trifluoromethoxy-benzylamide;
d%{'@iﬁ?&‘ég?&ﬂ f‘gérggxyllc agld 4- rlfluoromethoxy-benzylamlde

enzof ur an car Ic acid 2;4-di et hoxy-

16 ﬁ[n p?cg}ngeqccérdﬁﬁle g'any %‘r? g%ﬁ‘géj Ha35 g rs%%)'z(:{%wdm the§BaY lcomprising 5-

benua;d -aenzdéyrag-2etaromylihagid Bfﬁuﬁlﬂiﬁt*ﬂl@ﬁﬂéﬁ(ylﬁﬁc@%'ﬁ? benzofuran-2-
( %al% gﬁghé(&&“ﬂ @%gfr}nﬂ‘&’%}’ Bzﬁhg?{iﬁarﬁﬂbd%ch% -béhzofuran-2-carboxylic

accor ai ns to 13 sel ected

f laolm t Heenpoplipldiaxabp-yknatby!)-briavtsiden- A5hloserenzqiuran-2-yh)-[4-(4-
a'ﬁhgroAbﬁenW? é%% ghg(ﬁﬁof%kpgxyrﬂf'ﬂ?q Bylmbgagylam de; §-‘cﬁl'&|'dlb@nzofuran 2-

benzof'ura aci d "("1- phenyl - et hQ/ } m de
5 caitowylis- asitz dhdani- YMQ‘F bdRy I%O@@n%&fv@n /y1}-f4-(2-methoxy-pheny)-

(g(@%pél{lg{qgﬂ-}‘r{e’ﬂ?ﬁ&%] ) -5 Sk 1H-indole-3- carboxghc acxd 2,4-dimethoxy-

nzof ur an- 2- car boxyl i ¢ aci
pbepwle)m@m (ﬁsChlgfﬂcbﬁné@f@f%%iéf(érpa‘i‘?lytp@ﬁﬂ s&'ysr'f@eﬁ%*ﬁane 5-chloro-

EA?MJa%L& E%‘B%J(yh@eé@d' | @ 88hofr-4-yl-phenyl)-amide; (4-benzyl-piperidin-1-

or o- benzof uran- 2-carboxyl i c aci
4yhﬁﬁml%®bﬁwvrabé’n!ﬂlrmmaﬂ@n35 c hi{&chloro-benzofuran- 2-yl)-{4-(4-fluoro-

%gﬁ?{}}@r @gae%dﬁﬁ{ P@Wéth&noﬂ@' -chloro-benzofuran-2-yl)-(2-phenyl-pyrrolidin-1-

benzec/)l am de;

behzegtharene- car borﬁ?‘ICF‘ éﬂrbwﬂofw@b%}gl} [%@ﬁﬁlarcbpged]ya -pyrrolidin-1-yl]-
”%Cé?ﬂéncﬁt%t e, chiors HeRr Gurim- él@élr gxrcanae’i‘d c a-braybii Cylawtsll-phenyl)-

th b I d b
B e e

cﬁf&lr& %%@tﬁ?lzﬁgdib@;ﬂh%ph% ﬁl@ébﬂdx?h@m theid  4-fluoro-3-triflucromethyl-
3-di net hyl car banp benzyl am_de

5b@nm@r@m\§enzo$ﬁhf\ém -benzg %%Wr?aéb‘”%? g acd  2-hydroxy-4-methoxy-

4b@h£ﬁél‘ﬂ)de5 @é%@%eﬂ?&ﬂ@‘ﬂ@ﬁér@)@xyhc acid benzyl (2-cyano-ethyl)-amide; 5-
5-chl’or o- benzof ur an- 2- car boxyl i ¢

pﬁ@}%@q’}‘ pelhyiieszribdhiogbeng- %P@rmg‘gfﬁﬂda@ ‘5“‘38@88?%" Renzylamide;

agl &Igrof’ﬁ-ﬁ mdbreb%é%bﬁg,ﬂ"cde acR0  2,4-dimethoxy-benzylamide;  quinoline-2-
5-chl or o- benzof ur an car box

3-cagopyiic Rt 3. gﬁira%thog-le@nz&\gg# (é%'n %o%mrgrpeﬁzofuran 2-carboxylic acid

Cf(‘!é @%H}Ldré bRRL&H1 411d|&( rﬁ-QQ"%é(ﬂ"lyl yeé; am (@echloro-benzofuran-2-yl)-[4-(2,5-
| oro- benzof ur an- 2- car box

( ;gﬁlrpﬁt@ﬁywbgngml)r@pq@m\ 1a dr@e%]anone 3- acetylammo -5-chloro-benzofuran-2-

5-adR: Bea2- th@?h@q%nﬁgéwdi@ E%Immo(ﬂad:mdﬂemdnz&uran 2-carboxylic
yl met hyl ) - am de; 5-chloro enPuran%qbarb L QI
335Kkt é|4 cb@ﬁgsqx&ﬁpa@/larglde 5 hifore-amet yl- enzg[)t% nophene -carboxylic

CRcRY o1 h@&éﬁfeﬂ{cﬁ@‘b%nﬁﬁélh@éw s.ehaeb-Bbenzofuran-2-carboxylic acid benzyl-
2- brono- benzyl am de; 5-chl oro- be zofuran 2..35

c AeBYyAMIdeaci - @Q{pmzcﬁgm@—gﬁf acid”~ 2,4-dichloro-6-methyl-

Sl éﬁnctbew-gs‘ L HIGHB-0ene SRRy -lyD- zasmeiwynammme. .
benzy am de; chl or o- benzof ur an- 2- car boxyl i ¢ aci d

4- et hanesul f onyl - benzyl am de; WO 2006/ 066879

PCT/ EP2005/ 013715 104

5-chl or o- benzof ur an- 2- car boxylic acid

4- cyano- benzyl am de; 5-chi oro-benzof uran-2- carboxylic
acid (pyridin-4-ylnmethyl)-anm de;

5- chi or o- benzof uran- 2-carboxylic acid ((S)-



5 acetic acid nethyl ester;
(S)-[(5-chioro-benzofuran-2-carbonyl)-am no] -

w@b@apbesazeti ¢ acid nmethyl ester; PCT/EP2005/013715
5-chl or o- benzof ur an- 2- car boxyl i c acid
2-trifluoromethoxy- benzyl anl@g;
5-chl or o- benzof ur an- 2- car boxylic acid

173At compaarth metdrding- t@eazylcﬁml@[ms 1 to 13, wherein said compound is 5-

ﬁlg o%{éﬂz&ﬁ 05 WL B )%lccar %%?Syl i Cg g‘aquethox benzyl-amide  or  5-
uor omet hoxy- ound

acblorqhengofutarahyar@bxsdkalam 131(130 13-déwHencdisenzofbfigzepin-o-yipropyl]

AERARLSETRE, bPY), Spuoln P RoRRRTOIE AR LGOI Cacia 24
cdrrmjhtyxy—hzeraaiamme[l 2, 3]th| adi azol - 5-yl - benzyl am de;
5-chl or o- benzof ur an- 2- carboxyllc aci d

1§ Iéentzmel,lr‘B! @ICWdlng5tWEﬁEtQﬁy¢|9|m§eﬂth?| Afsi Weerein said compound is 5-
(?ﬁl‘ém&‘h% F‘a’?ff’ H@%&/Iﬁ %{Ja (st dl%’[hoxybenzyl ?ﬁmde or 5-chloro-3-methyl-

uor o- ro-2H pyrid nmet hanone;
5bemcrbb]mlmgf2:c@rhowhc ealdwlm%th@m @%nzylamlde
i ndan- 1-yl am de;

19( Matmncbf@-mfzeﬁﬂmga@- gorppqurda havingrdley Slyclyrrd farpuies!, 11, 1 or 1V

Bhﬁhagﬁzégﬁoga?Fgﬂgggdc%nxkﬁﬁﬁéﬁﬁégwﬂabéElean1de
(5 chi or o- benzof ur an- 2- yl Ry 4- Q,tolyl pi peridin-1-yl)-
met hanon e; 5-chloro- benz aﬁngpgﬂrboxyllc aci d
(4- nmor phol i n-4-yl - phenyl ) - %xg
(4- benzyl - pi peridin-1-
yl ) - (5-chl or o- benzof ur an- 2- yl )Xt hanone;
(Rath c%rﬁp&%%ﬁf%ﬁﬁm 230 LxVA1L6cfdrusean: benzoyl)

- pi peridin-1-vyl anone

(5-chl of 0o- benzof urani12:yl) - (2- phen yrroI|d|n 1 A

YI) met’hanone; gn 2\ /ML\P //2Q\R8F$
S- Gk & o- benzof Ur aneg A ) - [ 2- (A*W\%@yo phenyl )" Bygeol

|d| -yl]- nethanone

51 &yl or o- benzof ur ant gygar boxyl i c aeivil LXVIII

(4-pyrazol - 1-yl met hyl - phenyl ) - ami de;

( Ihdresiz ybtamirRes E6mpolim df Foymmta(ISH ah or ov

ro- 3- nethyl-benzofuran yl')-met han one; 5-
chl or o-@Yne le beqz&Tb th+ophene 2 *Tbo |c aC|d
4-f|uor i Yillo) o-

5-chl or d --zg @H n- 2 £X5 \\Rm/
2- hydr oxy- 4- fie ?xy 25 benzyl

5-chl or o- benzofu an- %Fgarboxy |c aC|d

benzyl - ( 2- cyano- et hyl'\*am 5-

chl or o- 3- net hyl - benzo[ quhe = fboxyllc acid
2-chl or o- 6- et hyl - benz dﬁ@n\5 Ioro 1

H- i ndol e- 2- carboxylic acid 2, 4- dlnethoxy benzyl am de;
qui nol i ne-2- carboxylic acid |y
2, 4-di net hoxy- benzyl am de;

5vmél'éliﬁ &' bgnzot@rany2zcarhox s )7 aet®R' have the same meaning as that
-di hy dro- benzogﬁoghd|OX|n 2-yl met hyl ) - am de;

(@BE'P%\“@W&#?@“U? yI) [4 (2,5 30
di met h b
28 R ARG ] GIRGT b 1P s, CRRERSANN b Refgmed via the

2 fémeHitioRt dFopE- élfsmzmloaaasdﬂ the compound of Formula LXIV and then by the

5 B o SR a5 20 Pae dqub e ShASINH of ol Ly, Lxvt, LIl or

51§@Mwan§QHQWhyN benzo[b]th|ophene-2-carboxy||c acid
4-f|uoronethoxy-benzylanide;

5- chl or o- benzof uran- 2- carboxyl i c acid benzyl -
phenyl - am de; 5-chl oro- benzof uran-2-carboxylic acid
2,4-dichloro-6-nethyl- 35 benzyl am de;

N- (5- chl or o- benzooxazol - 2-yl ) - 2- phenyl -aceta’ m de. WO
2006/ 066879 PCT/ EP2005/ 013715 105 17. A conpound
according to any of clainms 1 to 13, wherein said
conpound |s 5 chIorobenzofuran-2-carboxy|ic acid

L, Y 1 L o
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18. A compound according to any of clainms 1 to 17,
wherein said conpound is 5-
w@ bdoeadsenzof ur an- 2- car boxyl i c acid PCT/EP2005/013715
3, 5-di met hoxybenzyl -am de or 5-chl oro-3-m et hyl -
benzo[ b] t hi ophene- 2- car boxyl {186 aci d
2, 4-di met hoxy- benzyfam de. 19. Method for synthesi zing
21aAcoRihed nreroREding do trims 20, uwberein theopeRdeasations is, perfgrmed using a

' éﬁ.ta%%asd@g@ﬁ\g é@&g .gm *éesﬁéﬁe s@fveﬁt‘? ﬁﬁﬁ@;&éﬁn@e ePSHRURLRE,

For nu IV wth a

ZCRW&HB@ a@éor&ﬁ’igrﬂa' |cPau¥|>§\'{ whé%'in tH@@ﬂltbl))I@rcowIdségier# ls%elécted from

Lﬂavl | gL@m | |Comwr@mgoy Mf%hem@tr@@mogﬁﬁné@t”ﬁﬂ’ﬁwlé\' N,N’,N-4-

'tetr%ﬂn H dror%m' ﬁé@ﬁﬁ%ré%ﬁis%ﬁ%t)e an%ﬁ’ﬁé ngJ' ~:]( EI YZQL) AI

3I A rhéthod (aBJ;:&r%hn\é t’ﬁ clélrr?(Z‘) of ZW wﬁ?éf@n ﬁe@tabl@%o‘k\g‘ént is selected from

wherein R,
Rbe grave Cme@r'g'aaéfl%%rﬁmﬁwaag tﬂm&thylfeéwrﬁ@& qng Imy“k@for a mixture
Cinaid®. 1 to 14. 20. A nmethod according to claim 19,
wherein the condensation is performed via the

24errﬁ@thb@'éc@5rdﬁ1@9coW| of iR i2d eroad3, Wh@r&@m@am&bw‘ base IS selected
Formula LXIV and thén by the 25 cougsll ng of sa

chiedrihe grepin FPreRisincopRiataidM GArioRiR disaPIRRY eémm"@xvf/qthy'amme

o!'rnso ldmindBRg eidmikd/ is N. WO 2006/ 066879 _
PCT/ 05/013715 106 21. A nmethod according to claim

252R, mé’eh@d awm&hg t€ aRFENGAIs 2N toR4PAhERIMEHd BaSAE Wed in an amount
sui tabl e cou(g |negg agent, in a suitable solvent, in the
etV

pPeWeRR &- hgn lggise. 22. A net hod accord! ng to
R IR AR,
276X CBPRHER At BA e A LT TR B ogiH R BY e ensd et

28. Use of a compound according to any of claims 1 to 18 and 26 as an ion-channel

blocker.

29. Use of a compound according to claim 28 as a blocker of an ion-channel of the Kv4

family of ion-channels.

30. Use of a compound according to claim 28 as a blocker of the Kv1 family of ion-

channels.

31. Use of a compound according to claim 28 or 29 as a blocker of an ion-channel of the

Kv4.3 family of ion-channels.

32. Use of a compound according to claim 28 or 30 as a blocker of an ion-channel of the

Kv1.5 family of ion-channels.

33. Use of a compound according to any of claims 1 to 18 and 26 for the preparation of a
medicament for the prevention and/or treatment of conditions or diseases associated

with ion channels of the Kv4 family.

34. Use according to claim 33, wherein said conditions or diseases associated with ion
channels of the Kv4 family, preferably Kv4.3 ion channels, is selected from the group
comprising cardiac disorders including arrhythmia, hypertension-induced heart

disorders including hypertension-induced cardiac hypertrophy, disorders of the
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23. A nethod according to claim21 or 22, wherein the
sui tabl e solvent is selected from the group
wa@omvpsasing di chl or omet hane, di net hyl f or mam dePEmEP10b&013715
like or a mixture thereof. 24. A nethod according to
any of clainms 21 to 23, wherdi0f the suitable base is
selected 10 fromthe group conprising potassium
caebonatsgstedi insloging ppilendyy stioke draumatietbngin dityeanxiety, insomnia, ,
tppd y n d :
t%bl@%f;%ro?d) lbﬁlw gagéﬂﬂaﬁ)gﬁehtﬁepgﬁ Iesélc c%ggsgedg‘é?%@ggﬂg disease,
i Alzoeinsensuliseaspetndd@nkioson'ssswhdBorge.equi val ents. 26. A
conmpound obt ai nabl e by the nethod of any of clainms 20
35 YJse®f al®naipund acovrdingrid any o climg 1tto 18@and @6 for tierpgeparation of a
t A .
o et ol h@ipret it ol BP L FEREER of oSy e Ssges assodiated
awithdon ctiesmats| of the Kekiamily29. Use of a corrpound
according to claim 28 as a bl ocker of an ion-channel
36@Usere@cmdmg toaplpiny 38f wheieine Baid rrsingitiopg og@liseelses ggsagiated with ion

ﬁngﬁwp?ﬁﬁ% ?}(W I a r#n |g sglleefg?‘ ?rom) ?géfn%rgaﬁgﬁ Meiol\ehannels, is

aeelac‘r@dn@rom) theaigrous eemprising aar@la@clwaordﬁmamcludmg arrhythmia,

' ﬂgpeq'%?lgﬁ?\lm&’tjceﬁhehea'ft\""gémfd%@ Iy dﬂjdlr‘lggnh%@i%ﬂglloﬁ indifed cardiac
a conpound according to c alm
bhweacseplaf, dispriens- ehthanegrveds skhgiem Bckdingsenilgpsy. ystmke traumatic
' P%lﬁnm%éqetﬁ?f%soﬁﬁa %fglr%l E&‘Eﬂﬁ Rd eﬁ@&&{afgnﬂ%hﬁso nﬁ’\ﬂﬁ'ple sclerosis,
preparati on

reeinyelinating disease AZhedvers cﬂlmlawdd?arkmé@n ﬁ@mdrwe
conditions or diseases associated wth ion channe

3Tobse recRiNG farviclajm I or B8 fop e maerRFaEQ ef a.rﬁﬂ%@sament for treating
WRglaRicHisshérscondi tions or di seases associated with
ion 30 channels of the Kv4 famly, preferably Kv4.3

39. 08e CARBRMG to ichimede et 88 fbf AR tdepBafof 6aTBdiEShBEL for treating
cardi ac disorders including arrhythm a,

hQﬁ@qué?@ftBﬁﬁieﬁ’d’Hééﬁstﬂ'@art di sorders incl udi ng

y ertensi on-i nduced_cardi ac, hypertrophy, or der
PIBSTDRRSIIERE 62PTaP ISiEPD ERPR ST §7RAAM PT?G?“WP@ X, 6P Platle exciplent

Sﬁﬁé %Whéﬂ&%bﬂﬁiiaﬂﬁ effBdtive RFbuns bf ak@mpolLad aBEdréingtélaRy of claims 1 to
% ﬁgpanm ety, insomia, spinal cord injury,

onyelitis nultlple scl erosi s, denyelinating
| sease, r's disease and Par

SR80 orRusulR oPhaSRET PSR i BB Rusy thp votmont o

Cbmdmonl; dr@lisEBsad dssdbiatear witthnpsrepaeiatof the H0M4 familp
nmedi canent for the prevention and/or treatnent of

41coedidccomiingoto diaed6 ewhasinsaidt @thditions lor idireasdsanssiciated with ion

of , t he Kv4fa ordi,ng to clai

oS Shity Rishdirmibo e SoRblrEalslp oRinting; sapdic disorders

I ieludtgaamaltamd, typertsndiof-arducgd | Isesse disotdeds ﬁrrahmmgmypertenswn-
R T A L FRE T TR

asﬂrdmet vaumatic brain injury, anxiety, insomnia, spinal cord injury, encephalomyelitis,
multiple sclerosis, demyelinating disease, Alzheimer's disease and Parkinson's

syndrome.

42.Use of a pharmaceutical composition according to claim 39 for the treatment of
conditions or diseases associated with ion channels of the Kv1 family, preferably the

Kv1.5 ion channel.
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10 hypertension-induced heart disorders including

hypertensi on-i nduced cardi ac hypertrophy, disorders
w@boobloessmer vous system i ncl udi ng epil epsy, st rBREEP2005/013715

traumatic brain injury, anxiety, insomia, spina

cord injury, encephal onyel itil88 nultiple scl erosi s,

denyel i nati ng di sease, Al zheiner's di sease and
43Pallsk|mfsamfsarmycﬁiﬂloalecorﬁﬁoslﬁmaa@m’@lﬂﬁlt@gC|ﬁl@1 ¥afamn tBg tegatment of

36_f d f
16 A SRRl B T Coraing o ol a1 m 39 or
Dl GRS AT ERAEIER LRl Y 8 roatment o

€ nervou S armaceut | cal
C oanpzi disavdersonpri si ng a pharnaceutlcally acceptable
exci pient and a therapeutically effective anount of
45csponind Eecmadéutigalt corapgsitidn ecedrding 1tot elainp 391 &raihg treatme”t of
Zngﬁ ngﬁgegk ?Egﬁggceutlcal conposi tion according

arm3 eatment of conditions or

46 VREARESY i?e%?iﬁg chd?é% d*éafr@eﬂs%rr??@fﬁﬁ]edd%lﬁgtrétn\% 8\ individual in need
famly. e accordin wherein said
c ohslidhi toveément ajprmmgutwgkmmsé@n\mcpﬁrdwto cavanifel s
of the Kv4 famly is selected fromthe group

4Tc dgthdds phiyeatingddiaerdeliss e ernervals $yRen FoRYriaingaAMRiskating fo an
th%Rﬁn%t?anﬁ*l R8ksd DAY ﬂgré%@rﬂéﬁt Hpp¥niRES ¢ ebiBbsifion according to claim
hypertensi on |1 nduced cardi ac hypertrophy, disorders of
t B8. nervous systemincluding epil epsy, stroke,
traumatic brain injury, anxiety, insomia, spinal cord
injury, encephalonyelitis, nmultiple sclerosis,
denyel i nating di sease, Al zheiner's di sease and
Par ki nson's syndrone. 30 42. Use of a pharnmaceutica
conposition according to claim39 for the treatnent of
conditions or diseases associated with ion channels of
the Kvl famly, preferably the Kv1.5 ion channel. WO
2006/ 066879 PCT/ EP2005/ 013715 108 43. Use of a
phar maceuti cal conposition according to claim39 for
the treatnent of cardiac disorders, preferably
arrythm a. 44. Use of a pharmaceutical conposition
according to claim39 for the treatnment of cardiac
di sorders. 5 45. Use of a pharmaceutical conposition
according to claim39 for the treatnent of disorders
of the nervous system 46. Method of treating cardiac
di sorders conprising adm nistrating to an indivi dua
in need of such treatnent a pharnaceutica
conposition according to claim39. 47. Method of
treating disorders of the nervous system conpri sing
adm nistrating to an 10 individual in need of such
treatnment a pharmaceutical conposition according to
claim 39.



