WD 2006/ 058905 PCT/ EP2005/ 056390 1 5- CARBOXAM DO
SUBSTI TUED THI AZOLE DERI VATI VES THAT | NTERACT W TH | ON
WERABIE® | N PARTI CULAR W TH | ON CHANNELS FReM/EPE0#856390
FAM LY Field of the invention The present invention
relates to conpounds that interact with ion channels.
5 I'n particular, the i nvenq on relates to conpounds
that | nteract with ion chanhels fromthe Kv fanil Y,
S-CARB?Wg Ao o Mmar 00 PRSI O i, e by comamms,
T PART g gH 19 SW%%J&OVCETE KXOW6§¥II ons t hat
contaln sai d conmpounds, and to the use of said
Field o theigyentiomet hods for treatment of the human and
ani mal body and/or to the use of said conmpounds in the
The @r?ﬁeébaﬁﬂt'% Felates &uermpmyadsriatinteraet wilbderperannelsns .
The conpounds of the invention for exanple can be use
5 In Pﬁ”‘P‘Hér Hheclneertion Telatas) igreomppradsiibat ingaractayith iep shanngls from the

KvaarhlaaRe irseridula iR thetikv4isaprafiignnel s, in particul ar
in the prevention and/or treatnent of condi ti ons and

TheliRAGEs aRd Tokiteat 8 Undthdds foP Prépadng bl cWmpduhés, ¥ pharmaceutical
.n particular in the

fam.y, and npre i eventi on .
compe i hel sk S3iY MBRRHNT LA @ fhe Use;blgaldgampounds in methods
forafsa@fiéittcf thevhliian and @hiaidn ®bdy ahd/oh® the 4isé dshid .cofdpberids in the

i ment uses and advant ages of the

t
10 probabaiRn o s0ah AhAnDaea Al Gpgap S o the ' ur t her

descrl ti,on round ,to the i,on Kv4

Th cinebods mt ik iventSt il Sl Gehae WHE ML 4B eidgnpion andior
trebinaen gif mhdmmmbr «:Irséaeésl ussto;clamddwntIROon lebannets, Se gmaeticular in the

asspci at fr‘%ave bfeendq.escri %d in the arE sxtane.forh Is of
Preygan " %rh paigedt ofgonditions' and diSgapgs aggopiates it jon channels o
the2By f3B38Rd AiddOih gazddgr;in Bed pheventieh aall/or trbietrrrenh of/conditions and

15 dls%%%ﬁgisséo%t%a%k |org:ﬁ%%ﬂﬁlgto §1e Kv4%ﬁ1 Res. 79: 659-688

uro 81: 1974- 1977

9 K : I :

Ot Hgpors UhioflinBhns, g5t ax%;é&barg% o eﬁ&% eyt 4 bpgome cear
frofmtbe fyrtheCHgseriptiordbelow.FEBS Lett. 420: 47-53 (1997);

Roberts and 25 Tanmkun, Proc. Natl. Acad. Sci USA 88;
Backg®ungddo thinyegntional ., Ml . Cell. Neurosci. 2; 89-

102 (1991); Serodio et al., J. Neurophysiol 75:
Kvd Phanrpiszgasmgbe; thegeqnsatiing efﬁ@luemé§ their biolqgigeb fimgtiendactivity and

20 the?rgdlsé]agg %s%@é‘hoﬁé%g@ beé’l‘ﬂ&jes-gﬁﬂféd"?ﬁttﬁe &k, %e for Ekdnfiple B@ﬁrlng etal.,

further references cited

J. R’W&f@ﬁh, V@eﬂéﬁ dtot 96 %’iﬁ&&g 23894 901y Ratdwip ot aksNewron 7: 471-483

(19&?@%&& éﬁVé,refmm‘?st@t&a (ﬂb%) Blll{saet'a'i‘VQWé?ﬁopi{i/Q:oI 31: 1974-
depol ari sati on ari sati on eve

1987 415508 ot ok b N e A B0 8TR 2O Bk a1 1 et Acac. i

USA 86063865455 Y19@f1)t@ﬁyé3)é9|a¢ FEBRUBEH. €420:47-53 (1997); Roberts and
contraction/rel axation. W) 2006/ 058905

25  Tamisn e d¥th36ad $o YSAB8) A798-88A2a Rudy el a Matlal Hawgsci. 2; 89-

109 m ésht}‘ Q&@MS ét %i en elﬂ@tﬁéph%}bﬂ 7sh@rmei15798m 996)6 Bbl%\ﬂﬁbdaﬂchudy, J.
pe curr ents

nat
Neg&?é'r%(f” 69 b&P%ﬂrO%d@%p?&d B@k"ﬁ?tprﬁ;@b eie- |%es @b $3253 (1997),
andkhe fuRNdtraferericBs Bitdd thétélrar i n muscl e and neur onal

cells. Kv4.2 and Kv4.3 transcripts have been found in

Gefeslly, W@V@tag@lgdtddrbdﬂﬁstum Uha’ﬁnelsn KW$hékﬁ1d@§fé ib®e @lia involved

Ser qdi nd 5 scuss th
30 in FeaiiatR, dPORRTERUR AT HEaTarSUo ST gi A5 pasksot,@ndfor@lowing
neuron8lefing ano68$ parl 6BtBe Oyl bf Mlsdlé cormadtidiyrefaxatish. 0 et
al ., both supra, who discuss the abundance and
di stribution of Kv4 transcripts in the hearts of rat,
dog and human). It has al so been
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found that, conpared to Kv-type channels from ot her

famlies such as Kvl-type channels, Kv4 channels
wW@edbws89es and i nactivate at subt hreshol d pot enPCEEBR2005/056390

i nactivate with tine 10 constants that change very

little as a function of voltage (even at very negative

potentials), and recover very fast frominactivation

(see Rudy and Serodi o, supra). In neuronal cells, and
In partipgdan aod pamentiomesiindhe abovet m@rMSnKv«wnohlam pbelieved to be
im/%[\]/@d th%rnaﬂl/é ﬂ-tg?ee{:lhge\ﬁfsdthgpar@g%ﬁe%d W@a‘rbﬁgﬁygetg:ogphrﬂary cells

e nodul ation Iring rate, actlon
(Dilksiet Bkt supra), istpapicaigr Immg&clepamd eguTonRah deltsogvé?raagtKVé 3 transcripts
ha\%f g@@rll fdd?lhqgrr%é % %ﬁ‘d & p?r]tlcul ARACNS dRRA r‘@ﬂe@Serodlo and
, re ieved to e aSSOCIate
Rusih,eSLm sWh@I dmugathe distrbulion @of Kué gbarnelsiptratrhsain); tasfwelias in heart
mu%HI%I'ksé'é:Ul%htéf aﬁ SR SerdBd é?%ﬁly boFF\UsFUp?Q wHondé%U% shR&bbundance

Kv4 channel's are inter alia believéed

anw}séﬁbqtl@m ef Kid traesaigtscin (e heartsegfaaticleg a,udtfw@né Ut hiamelso been
fon@ tﬁﬂec&ﬁﬁaqéé‘go RUSpe&hbhitds fromDUSdreathili@ s £5 IRW-fyBE thannels,

particular in the cardi ac

Kvg e‘?ﬁaﬂr‘%l)&i Qﬁt'v?ltﬁs@"de Inagtivate,ad suptisesheld eolentialy ipactivate with time
cohdis wRel chéhg%Q/e%ﬁlftilé/ a§ 8 RRcAsn 8RloItage ?ﬂgn E?\Fbcrﬁ n&é’@we potentials),

overall duration of the action potenti
angd é@f@t’ﬂ o1y faghfgor éracyatiop (sasdrydypnd Karedip: c?”ﬂf?d Ru dy,
pra). Because of this, Kv4 channels are believed to
In B@U@@%'o‘?ﬁ"at%’ A PW"{‘%‘We'"s’l?é‘é‘é’Bt inghe ibrgins Ky4 ehgnmelscare inter alia

bektv@arteeisy an Gl'ﬂp@ffﬁarﬂrrblléyﬁ hie anoduldlioftdt eche tfing Fatef ablﬂﬁi’ botential
ree

'"'W‘Q"gé’?ﬂ,‘é"m%f‘@ﬁ &attet ?BEQQSVWPF&'C(SA@?@ "Rtﬁ"“'worgng"ks et al., and
BaRfipl et, alkVv4upta), 28nd alrs Obéﬂ@wm tasb&kdssoeia@dd Kwith 3the physiological

stqrtgsié’?&%éréﬁn%a?suﬂ%ﬁa%% BerSSErtR anddbifarial *ai
In nlg%?tt( Hﬂae: Iﬁ\gta &?ang?ls are erﬁﬁ%eﬁﬁv@{ to{,ﬁgy{a a ﬁ@qrdplesi]ééﬁemcalcium-
m@bsme‘nOA-twmieﬁtsV@tl%é#aﬁa &usﬂbdth@&ré’ﬁﬁerﬁ ?Etwhrd Lurrerte orl, ),

di
and SRS Sin € as SOSGEUN RS 2t 2le (6 pERGAATp B dovea
eagy cdpolasiz4ion mdldeh@th,e avegall dﬂvaftloﬂl of thenaction peteital @ad theolength of

tnd ) ent e SR IR, sugtel eerbiel ARy chamnets are

beliaxéd 20 be (aﬂsouinledaw(tla(:tbesssmptlhhty’m@)rcamacﬂﬁlgﬁrﬂérmni:h as arrhythmia
anftnel Bg58or ASeitsauld Ol Aot A hccesst on number
SR AR0 R R TeNbs S5l MBS BRS B. 1os2

(alem BnvFB 88l RIKG) ankk44 3, faspattivaly | kayedxesn mioned randrcharacterized, i.e.
f .
rolfiAR3 oAb, St PUTEOHESEAZSICRAMEBE! o g cure anc

frofrupurhar (Ritkaret@l.sard Bapningeetkal4 sfipral bge aisy fbreexample WO 98/42833

anb@@A'Gf:%Q%%ﬁ d cloned in future, for exanple from
neurond 1 h the brain that show Kv4-like 5

The %hé&%@%fdgé?ﬁgréﬂcb@igg Qn&rhﬁ‘lﬁf‘ﬁ ?(v4 kBr'\tam‘tjé?s Pl a%&oé“(/allable from

bundant expressi on of .2 and/ or Kv4
PUP'W@ﬁ%‘?‘@ de&a@eswng.aé Gm@aRUWBI SuPrip. bfroratm@rse (accession
nufBbt AR @3?4@5&?%%9&2‘) K2 1TREh | A BRe¥Ssior Hﬁmﬁé!ABAA96454

channels in_mammul s al'so have a hi gh degree of
AAf@é@fgn@@d AE@$§1,69yK(/$2ofyemmse AAecespigs Ayraber NP_062671 and

AAtmﬁgmerm £l psR! Yot @lcedRbnt umbBe mhambug)e RN from human
oduct, which encodes a got assi um channel

(aC{9P%%',?Ib RUMBenAARZAPRANs CABRRBAAN N3 frem mwea(accwmnanumbers
and al so WD 01/58952). An assay for determ ning the
i nfl uence of a compound on Kv channels, in which a
transgenic |ine of Caenorhabditis el egans expressing a
het er ol ogous Kv channel, such as a human Kv4. 3
channel, is used, is described in the Internationa
appl i cation WO
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03/ 097682 by Applicant. O her assays and techni ques
for determ ning the influence of a 15 test conpound on
wo eweoksamhel s in general, and on a Kv channel PEI/EP2005/056390
particul ar, such as FLIPR-techni ques and use of
oocytes, will be clear to the skilled person, and are
also nentioned in WO 03/ 09:Z682 Such assays can be
used to determ ne whether a~ conpound "interacts with
NM (09 R93hand AF384ITABIKv4 Asfroma mati (eecegsibe InombanU42%i5) ehe Kv4.3 from
huﬂ%ﬁ?ac’&@ssﬂt ndfBer S(%%Zﬁssc” ption and attached

a conpoun TS considered to "interact 20 with

Th@na 09@99@%%3 aﬁs‘dclh%h@ c8faf ﬁﬂh&p@?ﬁﬁ Ofrorh I'lﬁe W4ff§mﬂif Ynay be

articular o e Kv I f such
Ide@tjﬁqsb claeedsindfytuse famexagune érprrmetngdmutbﬁ begirn thaé |show Kv4-like

suBtARYsRbId peHﬂﬁ? Amh%hﬁélé Gt dﬁ HBFéHoQMtﬁ%dQﬁCHXBFeSQBH %YVRVAN Kv4.2

assocl at ed sal d 1 on channels, particul ar
angdfpr KvA: B transesinisdanl Seredior and Rudyy Stﬂaa)tqréatw suiiabig tissugs/eels-
an ion channel. In view of the biological functions
Asgppntigned akevesthedtvd ahppnals ifeREMBIsRIehbAMe 2 bighdegregof sequence

.deaﬁtyt B0%) i, srid Wuk Nark OfbrGliRANRE LosEf refatddd td) Sthe BShal-ike gene
har maceut i caII active agents, in particular for the

pr%”é\i Shichmcagrsy % Potepsym r?Bﬁ'i'"eéf" ar %@%@d"ﬂﬂ@ogfﬁ% ﬁ?@r%a'dw'" et

al, 3apracht Ao W b16Bgsd)on  channel s with which the
compound interact. By nmeans of non-limting exanple,

Anzm Lradsjetelamtm i:;ﬂthér mh?rvﬁetllﬂf a%bnfdr?anﬂail{s KT éHanhéle, IRV which a
Su . I cular w Vv 1 0
wagaRTS o CagiorRbI s B PiRs g v odes R ghannel, such as

a hemneh rkvaes ijh?mutsd ubéd, uis edessfibéd uf] tthe IpteRratioedli applidtion WO
eyti ca ositions t he, prevent| on, ang/ or
oo BRSTES Wbiyah, SREBORSI a5 e highacrol D S PRlraing AHuBhes of a

tesh pMpbends b lior Blﬁb,mﬁ[i ineganeralll S 6ve aSK\s gikdnn@$ in particular, such as

FL%&FF‘@Q?%\S? 2 J{,Eg& t% gﬁr di aﬁ&)gy A tté@ﬁ%%g&ed gﬁrgon and are also
memtionvealisn YOt 080aneBNesuchl agsayal cah sber deasds ts Wwidteradne whether a

cor%@%t}r%ﬁ%%rgﬁ%&@ 9osuchaaﬁlrj1ﬁ?rtlpr§%nnggﬁﬁ ZSnenél {)%?\g %83 for the purpses

of #hex peesgnt dWQMnaanMEHMBdmlélms,da seapeund is conS|dered to "interact

W|t§|ngz12 ﬁ‘ch%%%! Iigjaclp n Sg‘:én chg ne(|j§F Lgrl&si!aﬁﬂl}/ %ﬁ{ﬁ( g?/\rlgg <9 the Kv4
sulsfamily,df stdhea knuwnumxba;ielﬂsdm antagonistsoft daird |dnh<madnelganddmr of the
. 1 . I nog .. .
gl Rl AR BREMYE oFRROSE: i eSOl vt
if soeimy compommiscmnduh‘mmadﬁllar Block) socrkarmiopchawwel.um channel
call ed the human ether-a-go go rel ated gene (hERG
In pewaf ieubivlodiaalfenctioGoambdinersetasaociations knentipsectatzavee¢ompounds
th%f" r{t&FBt' \@E‘\ |gﬁ’gﬁ SI rdggmgﬁ Ega gﬁ%@}dc%ﬁﬁcg‘é@h&ﬂeaargr@gtg, in particular
forl fbﬁgoreyﬁrwym@ndm treatr@ﬁrﬁcﬂfdiéﬁeaﬁmw@lﬁw%s|a§m@atad with the ion

| tgyi
o, i, Y W SRR Rty 8 Ans ot g, oxamoe
Comh@UfUﬁl thatdntecacswith éen cm@ads dionythed<v ﬁéulﬂmﬂy @nd iMarticular with

KvASSG¢ blgérin%fé (e éhﬁe%pﬁgmg %Hﬁ@rsdetsa%eoeﬁé%lﬁ be@[r\)z 9ol8 be used
assayed tfor hERG bl ock before It approved

in iealpigparadion REEharmaRRUlsal Copmsiipes fer) the preveatiarandior treatment of

ca%coﬂl%ﬁde%f shH 'agrﬁn%yﬂf?maohyﬁ@{&ﬁsbﬁ |ﬁd&c§@%egﬁr&§$rdgfs such as

have been pulled fromthe market -

hypgriaasiominduced garging RYipgRropBY (Re9. n\gmH@v@r pwpq%mnyé,t@daplsorders of
thé’ﬁé&b@%&fen’ﬁ‘én& %Ufbﬁigilca! HisbRleftesudhady é‘pllbﬁsyf 'sﬂgke krumatic brain
conpounds that are selective to Kv channel” whe
conpared to the hERG channel. Thus, there is a need
to find conmpounds that nodul ate the Kv channel, while
not inhibiting the hERG channel. There remains an
urgent need in the art for finding new conpounds,
whi ch overcone the above-nentioned drawbacks. 20 It
is therefore an object of the invention to provide
conmpounds that interact with ion
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channels, in particular wwth ion channels fromthe Kv

famly, nore in particular with ion channels fromthe
wKeobe®sH9bRM |y, and especially with Kv4. 3 chanpel/BP20051056390

particular in vertebrates, nore in particular in

war m bl ooded aninmals, even nore in particular in

mamal s, and especially in human beings. It is a

further object of the present invention to 25 provide
injuymspinald sondn ijury.naexielyt indonmid, oflzb¢ienerie| disease, encephalomyelitis,

g g, SRS Ao R ool v
A rﬁHf\i}FﬁFa)Wb%k Bf‘@omé‘ﬁﬁ{%'l&ﬁwh %oﬁpf)hrid%t @(ﬁﬁf%cthatt e qu%scﬁf‘lt\ot work

tion relates to conpoun S
in @selpgtive annesdies diayrde, nat selecirhatweery differention Cbarmlsu fror instance

mdﬁ?tcﬁ%sbtc%ﬁpbnﬁ&segs? bfdck % FIRASTRE EhdrinePédIkd tﬁ@hur/r&arg etthar-a go-

aCcept abl or solvate thereof, O
go-refated-gene (G npotassiym chaonel. @Oznwuedaxtha[b\oz&thvs ghanpebwith high

pofénBy %XP&Q&@GQ&.&%R@ vﬁ@( %P@QQL%( Oﬁﬁég%deglréd b'ockéde ch cause
Art, rZz2 - wher ei n whe

aC@F‘"'eidsbﬁ@I %-Etsé!ﬂdﬂom?m aNdt§‘f9"d@H'—tha‘taﬁ’fﬂis rPatignty at5r|%gqre||f<prthreatemng
arrﬂﬁﬁﬁla?\{s icardiac erh*tﬁmfa%' é‘r@ttﬁg 1oy Saust ofl\éu‘aﬂe%athaﬁ%é‘ United

O or Y1 is selected from N or CH=a nis

St@ﬁﬁ% raseordigeln the iAgnegicary-Heagt Assiogiatieny TfhleoFrP/N ngw rgggresafﬁat every

bé a@sayeuhsr ﬂERGV\bISJSk Keﬂose @hlg,apb’rdvéd SElRCingdichEd Th&l. might be
nd nis Y2 is selected from

beegﬂcﬂ orghe Nastlroamwrcémt'ﬁntﬁ Sopptimakeghlo el BekEl erdie been

puﬁb@ﬁorﬂthe\/m&*kélﬂftgﬁéb@cﬁﬁERgt ed from-N(R3)-, -0-,
-N(R3)-NH, or - in Formula I, and Z' is selected

Thhis,amabidition tdbkindg ablertouhdaduldte aldal'tlchar KV, chehedl et B dasirbBle to find

selected from-NR)-, -0-, or -S-, wherei nd R3
cofnek i SRty 1Py @Pie e o IRER P R R Shiel. Thus,
thené ke/h (héé@ﬁﬂﬁﬂld cormBouny€ lties Inkgtulaté@ kHeciiy tharmlek ywhite ,noginyilbiting the

hEgqu{oa het erocycl yl, aral kyl, cycl oal kyl al kyl or
ptlonally substltuted by one or nore

TOERZSrar AN AR TEeC 4 1t R AR YRS com B e Gvercome the
absuthsentiaried dirdwbaghe or nore substituents, wherein Ar’

Is selected fromaryl, heterocyclyl or het eroaryl,
It ispthefae|an sbibstt oft thieeidvéntioone pradde rcompoendsubist iinterot svith ion

chgrﬁJe?sCtlr? g?rftlc{ﬂg? Rﬂﬂw ?&eﬂhq(dﬂ?égrﬁﬁ ’thé‘k(/rfgmllf%%)%/i? %i‘t%ﬁlar with ion
charﬁ% me tharlw4 Slhtéareﬂygaydl espeaiatiy With| Kvdadiicbamretsy yin particular in
veﬂ%gﬁagyhom QRﬁ%MEarqh Wérm(%lgﬁa%%ﬁeﬂma e enuTnPre in pgrtlcular in

am nocar het er oar onam
mamgnds,@mdoespeglau ikyuo@nibeings albisreofrtken quqqt pf e ypresent invention to

prédfdey baib B thatfilgract il A" AfMots, irP BdIRGAY RO channels and

wh@'ghwe s@pcti-ypdq) 5@(|i¢(y¢hannels when compared to the hERG channel.
Summary of the invention

In a first aspect the present invention relates to compounds of Formula I, Il, 1ll or IV,
stereoisomers, tautomers, racemics, prodrugs, metabolites thereof, or a pharmaceutically

acceptable salt and/or solvate thereof,

Al’1\ L% Ar Ar 22
Y-B%Z/ \Az LY Y-I ) KR1 LY Y ])kiR1 L2—Ar

YQ
Sy2
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25 wherein Ar2 is selected fromaryl, heterocyclyl, or
heteroaryl, optionally substituted by one or nore
waeabshiaent s sel ected from hal ogen, hydroxy, PCT/EP2005/056390

am no, azide, cyano, alkyl, cycloalkyl, alkylam no,
al koxy, -S02-NH2, -SO2R15, aryl, heteroaryl,
het eroaryl al kyl , hal oal kyl; hal oal koxy, hal oaryl,

car boxy, al kyl oxycarbonyl, “al kyl am nocar bonyl ,
al kyl sul f oham de, heterocycllyl, 11

al kyl carbonyl am noal kyl , aryl axy, al kyl garbonyl, acyl,
30 aryl carbonyl, amhogc AT Ryh Ml 'f oxi de, or
al kyl thi o, wherein R15 i S} ‘al' yl %QerZyd oal kyl', WD

2006/ 058905 PCT/ EP2005/ 05¢ 6 wherein L2 is a
l'i nki ng group sel ected from apsi ngl e bond, a group of
For mu Ioa k Iene

whergip w@ﬁy QuY ) i selestebyion ik £ 8 { N
whiolei) BB R B e Seipcte o S, By yé%?é%%oﬁﬂmff&ﬁ V¥ selected

fromhie bei OH—érﬁrRi%)’(, R4))d, (C(R4)(R4))Wand -(C(R4)( R4) )"
are each 5 i ndependently aliphatic or forma
wheyeth whérk Xlis SyWits eélactedébmRMd or sCHedembnded)t | y sel ect ed
from hydrogen, al kyl, hydroxyl, al kylam noal kyl,
wheegitowkegn th/dCbix:yw |kyélectad Iﬁromy@J gt S, arad kiglGaori ho, or
al kyl oxycarbonyl; g is an integer between 0 and 6; v
whieesimM” isrsetegted ftost WEER)- @Nand 6 and w i s an i nteger
between 0 and 6, wherein L1 is a |inking group
wherdirer isezh intager aeI@crtergfr@m@mrd -(C(R4)(R4))g-, or 10
-(( R4) ( R4R)q(C—O) V\,her ein each R4 i s independently
wherdin &' dgj selected Hrodm olg@ﬁq Py N( R HWtr o yGH.- in Formula |, and Z'is
sel@lzt{%)ilfr%m Noﬁldﬂ%{ln’ @maqm ofiydr oxyal kyl , al koxyal kyl,

yl am no, kyl'oXycarbonyl; q is an integer

wh@?éﬂ‘@el@ sgleéfég fr@m SM& nei-o. B -&.s al kylyn, -(C( R4) (R4)) P
R14) or -(C(R4)(R4))P C(R4)=C, wherein R9 is

wh%%uf—‘Rt‘ A d FR°04Fe ath tePeh@imtly se@@l@@@dxﬁﬂ}dr@ge@ raII@( 'amyloarbonyl

wherein R14 is selected from 15 dr ogen,
cy%{?qélwl alkenyl, éllf.ynpgl |a§yl,ahetprr9@@@etpetg@9mg,narglk¥h&ygoalkylalkyl or acyl,
op Wﬁ‘r%llg{ blibstikfled 15y &ﬁJ, &Gh&ad slbstitert( R4) (R4) ) .
4)(R4))~ C(=0 O (C(R4) (R4))q, or “(C(Ra) (R4)) ~;
wh&dﬁi@z is CEdRdotédRdnont] hywageeialkyl ¢yelcalkyi, FHIRBON ob &IKYBAN optionally

sel ected from hydrogen, alkyl,

su @Hted by 9'i‘eaPrk’§)Preo9t“%§tftR§ﬂt%ar bonyl, and wherein the

A5 L BB S5 o 2R Dt r

or fnmrﬁisngstttthmltf salgcted! romn hebgé\g r@lpeg| nittrbherrmoe&\erdta, cyano, alkyl,
nvention relates to t ho ors si,zing . a

oy GRS AT RS 53 Wb i hBlsralahaicaIfy Fyidhikayy. haioary,

cadexyz;orrplkylsxmrliohﬂl §gamg|mlnomm1ysi nigeteroandatiygunelkgéulfonamide,

neleficuh Acethorilemingeiol. ik’ Slifatbonyh ) ¥l Brvicarbony!,

amiicatbenyly alkylsdfokiAd, -S0aRH, ot kylh, WheleirFR'S id-&lkg ordydoalkyl,

R10 R19 R19) XXXI XXXI | XXXI | | XXXIV hereby
whetsimArfiis gelacted froouaryl, bétefoyoiyll ar heterohryl, bpfiormily sWbstitd@ed by one

or %r?oqg/sggﬁﬁggtg 9@%&5’8%?,{ ﬂglgsgrg) hydroxy, nitro, amino, azide, cyano, alkyl,
cycloalkyl, alkylamino, alkoxy, -SO»-NH,, -SO,R', aryl, heteroaryl, heteroarylalkyl,
haloalkyl, haloalkoxy, haloaryl, carboxy, alkyloxycarbonyl, alkylaminocarbonyl,
alkylsulfonamide, heterocyclyl, alkylcarbonylaminoalkyl, aryloxy, alkylcarbonyl, acyl,

arylcarbonyl, aminocarbonyl, alkylsulfoxide, or alkylthio, wherein R" is alkyl or cycloalkyl,
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7000 2 A'L~"Zz Zel'-Ar2 Ar'LrZz X ~L Ar2
Ar L"Z2 ~L2-Ar2 nnl Il 11l 0 A2 A ia X Rs-R9/
wh 2006058003 1 1V 5 wherein Ar', Ar2, L', L2, X PYI/EP2085/056390
R10, R8 and RO have the sane neaning as that defined
her ei nabove. It was surprisingly found that the
conpounds of the invention énter act with ion channels
as shown in the exanples below, in particular with
whietain &himadinking aoenp: $eledted frami & singtepbend, @ growp tof Eofmavla -R°*-R®-,

b oy R T o RO ORT | 3 BRI el 2RO
(ERO(RIYeO(CERBR Ve~ v ar HER' )Qﬁ)ﬁd(Q(Ro)r)uG: or dCﬁ%é(&Bq (G¥0)a  or
cy%%‘ﬂw%ﬁgﬁ% d%?eupr@ﬁﬂﬂ [RY )nvgt? 8&4)?9?@ g@g%ﬁ(;“))v- are each

r us

indeéanctealﬁ%@tlphatlhe)rd@rnpammbawl chl@rem eaemR’ inindapensignty selected
f rl S or, r 0

froRA Hybﬁﬂﬁ%ﬁ a}kﬁ/P ﬁ{/dﬂ))ﬁ)fé ¥ ghk?!&g]ﬁ%aﬂgﬁor%??@a fr%cﬁ‘oxyalkyl alkoxyalkyl,

alkd@rrmq, %6 ﬁ&ylexycar@@ab ads a8 dvegeaitbetivednthand 6; v tsran integer between

0 @MY % is%dn ihidGefBétwbéim g 6Non- 11 m ti ng exanpl es of

said conditionsS or di seases associated with ion

wheRafnel §s o fl%&V&ou@”&éléfcté@nfr&ﬁ §e|sﬁ@teEdo<anO't’((§(*F@)(R4))q, or

Cg ing cardiag disorders includ g

! Rr)(\%?)hrﬁao) Wb@f@trbﬁé%ﬁ Nﬁdﬂ?@een%'él)'tse!ﬂcgqs’r shydrogen, alkyl,

hydrogy1 U dianglamiieuiey, e Nehdbxy, NdHgRekyaikydi aakEWBRYL I CiWamino, or
dj sorders of the nervous s§st em and neur ol ogi cal

alkyloxyragRany'; arfe AR e s Bpiween yﬁ‘"dﬁ roke, traumatic brain

wheFRh 5 Y | LA GBS sori Lol IR G. wherein R is

sele6led! fsih smgleny@idl ngI(R@g?‘q)tqﬁeﬁseo(@)? vaaerr&hnt%rs Selected from
odl nmen e en n ntil on
h@%w Fagronyor Bl HBETb 7 2xUABaRTPYGPon AaM Avent | on

for thg prepar n_of a ment PR
whetBiny 56 Gie e i a s BRIk AR Bo i R RbeC i DB RIR Y
or HIO(RHIR*YR- N(BF@(@(@%XRT)QF WH‘BPeIUSE mén mtegnmmw@broi ahbe, wherein
RQ Inve[ét '?r prl?ﬁara ofI 2 ﬁ‘?nf 25 for
P sgleteg ot by RN R RBRIBN P LT g o
wh%régrﬁ %%E:e er g reé%g%ri{gﬁaﬁgn% se@ergméu%% B&P 'rggcc'edqn any particular
poghmofstbebOmd:f@rmlylgam:mm abl e ex0| p| ent and a
therapeutically effective amount of a conpound
In s&c secatidngspest,t the present irwanti@arejatesrtpoaimemndifsr synthesizing a
coﬂ?&ﬁﬁcpﬁg\/ﬂ{d t¥e gﬁ&é r{al g%g“garel dl glgéafggtscblggg%@ e S éep of ci$nden8|ng a
Comoﬂunﬁﬁrﬁwmlam he 30 Kv4 family such as the one
cited herein. Said conposition ig particularly suited
for exanple in the treat npnt , of Jlcardi ac di sorders and
di sorders of the ner vousUéy egwd)%‘lﬁ 2006/ 058905
PCT/ EP2005/ 056390 8 It was va{:£0, surprisingly found
that the compounds of the pregent i nvention interact
with ion channels of the KXXsubfanil y, and
witB Sseipduhy ofFdrimul@ s, KIRENEXRII of XeOqy esent i nvent i on
al so provides a nethod of treating cardiac disor ders

conpri si ng 1/L2\ e RgArz
HZ LA
iz A . R19/ "R R Ny
XXXI XXX XXX XXXIV

hereby obtaining a compound of Formula |, Il, 1ll or IV,
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adm nistrating to an individual in need of such
treatnment a pharmaceutical conposition to 5 the

wo pwenssoeh. | n anot her enbodi nent, the presentPCT/EP2005/056390
i nvention provides a nethod of treating disorders of
t he nervous system conprising adm nistrating to an
i ndi vidual in need of such ,treatnent a pharnmaceuti cal
conposition to the inventionh. Description of the

i nvention us, in a first aspect \t he i nventi oo

Py aZZ A (0]} |,r2| hﬂ\ |_2_A2
0 ¢ %f 777 X zelJEA2 At . 2z X r
Ar' T LrZ2Xe (7 2 Are 10 """y | LT LT OAV‘e@ rZZ

X 7~~ R8 RO/ 'y n IV stergoi soners, tautomsr5|,||
racem cs, prodrugs, netabolites thereof, or a
phar maceutically 1,5r1\acgzeptxabl ,sa-H an“tﬁ or solvate
t hereof, wherein when X\ﬁﬂ Z\ & ected fromN or
CH=, and nis 0, wherein )XlsN Y is selected
fromS, 0, Nor CH=, and n 'SI or Y1 is selected
fromNor CHand n is 1, wherein when Xis S, Y is
whegdire At'eAr’f Lo, N, of', THR'’,&¥fcand R%hale tB® sahe meaningtasrihat defined
Yis selected fromO, Nor S, and nis 0 or 1,
eln Y2 is selected fromC(IA)- or N, wherein nis

f : bl
1 8 Ay R0 RpE Sl o b OGO T o cranmos s
shewn iruthg exampleg below, dn pardican with fongihannel fromHhe kv family, more in
paﬁi@ﬁlg}‘l/vﬂh |ic§n cHa'nheIQrfro'ngeW g&_bféM?l gh@ eé&ed.én Sk h%@ﬁj channels.
from he dotté rnng re resent
K%@eoraﬁ CW@\SaﬂTG emaéeda@rmlow gerudifiong of disepsgs: |lrta|ftsrther aspect
f 0
rEREAE el oG h KRG STt A0 AORONOIN0S o «
megicamenty| fur, Y2 is C(1~)-, and n is 0, wherein R2 has

the sanme neani ng as defi ned herein. In another
The AeBwrHEGHR ofbthetniesent invention areepartieary yseful Jen thgrpreparation of a

mddfcafient FABE ’pré@ntlén Qﬁd/&) treat@BAt oF dofdiflons\biEdiSddieSfAstRated with
t he same neani n‘g defi ned herein. In another

ione RitRsElSe Pt the)d(y fqmlblg é\h)n ligniting; e}(ﬁurﬂplgﬁgﬁ salgchrgilt@pﬁ 9 .d diseases

as%téﬂ with fonGbhakhigs 8f the R4 hasily & l§@§@ed¥&ﬁﬁbrﬂgh@§roup comprising
defined herein. In yet another enbodi ne

cardige, glagrﬁerswncﬁuglnﬁlqrfryggw lmpq n@()p-fr)duce%ﬁw&aﬁ qlgor@ers including

heﬁna

hywﬁa"neion imRicBAs cirdRicS APpe nﬁis@r@ersd%ffl thed nRioBk nsystem and
| further, enbo | sulfur

"eEﬁQrOQ'G? ?’gOFéFfSA?C'Ud'"%ﬁB"%R v%f?é’n"@t'ﬁ Fn H&‘é’yfcw%ﬁﬂfé injury,

anﬂ@@fnl nisoamaief efRph&emeélis, I lAIz)h@Imét'sf Uﬂ"sbﬁe multlple sclerosis,

e i.S nityrogen,
Qe PIRAING Hispehe; and. PRAERES wodinae-( o S50 mlaamagt, fhe, present
mv@ﬁtmﬁ“ﬁ‘bﬂoﬂiﬂds fd)ﬁﬁhanmbhﬁfra eﬁfﬁpﬁhr’gﬁﬁﬁ the Xnventiox Y@rethe pYepdration of a
nitro ltr nd n

megieanaan, i et el e ire  BprbinsR eripaR Gy hepregant invention

pradides| forathb aidglof a compound of the invention for the preparation of a medicament

for treating disorders of the nervous system.

In yet another aspect, the present invention provides a pharmaceutical composition
comprising a pharmaceutically acceptable excipient and a therapeutically effective amount
of a compound according to the invention. Said composition is particularly useful in the
prevention and/or treatment of conditions or diseases associated with ion channels of the
Kv4 family such as the one cited herein. Said composition is particularly suited for

example in the treatment of cardiac disorders and disorders of the nervous system.
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cycl oal kyl, al kenyl, al kynyl, aryl, heteroaryl,
heterocycl yl, aral kyl, cycl oal kyl al kyl or acyl,
wo@piosossabi y substituted by one or nore substi t BENEB200556390
can be hydrogen or an optionally 15 substituted al kyl,
cycl oal kyl, al kenyl or al kynyl. For exanpl e,
enconpassed R2 radical can 45be chosen from hydrogen,
an al kyl group, or a cycloaﬁkyl group, preferably
It wascaiseuTprisingly foand (at tieksdmppuodgpof the peasestibicaition interaét with ion
' ' met hyl
chér'i‘rﬁa,lsoéfff&erekh él(Ejb‘f%ﬁy, 9Rd e cta’ﬁ phiTe r@@%rbhg é"l? y

can eath 1 ndepen y sel ected
r I
T Yo S84 8 RS0 Wl RN hronon
admm'si@éng tohgnl ingiduahintnegd of amfhtseat@,@ntj@ pharnaseutical qzqmposmon to
theEHGeriidh kM'anoﬂeMﬁhﬁHﬁlﬂ{ént "ﬂll%( nt u%g waéy b'method of treating
het er oar yl hal oal al oaryl , carboxy,
disgrdeys efthe aprygﬂg,{syst%m @qngqﬁlrﬂg)g@mg@%’?tmg to an |nd|V|duaI in need of such
treﬂﬁﬁ&ﬁ 8 Ph¥infddeMlical %rhh(&s@tlﬂnﬁ@ m%tloﬁ‘ eterocyclyl,

al kyl car bonyl am noal kyl, aryl oxy, al kyl car bonyl
Dededi twﬁibf/hﬁﬂﬁ@éﬂtwn ami nocar bonyl, al kyl sul f oxi de
SO or alkylthio, 25 wherein R15 is alk or
ThE%»d'P aér%tﬁﬁpe%the inyertjonglateg e aﬁgmppm%f Fyr mgéﬂs'ﬂ iltl of W

1to °preferab|y 1to Pa rmst preferably 1 _or
St GERES WA 4 e| tAbef‘”\ j ediz—ar
or su yted by 1 to 5¢\p y 1to Bwan )Mo R'Y/

prefera y "1l or 2 aronatﬁ% §ubst|tuents L2Y
represents a |linking group delected froma singlid
bond, a group of For rrul a -R8-RP-, 30 a gyl yn

cycloalkylene - NH- & ,
-C(R4) = (C(R4) ( R4 %‘}m O( R4) (R4))v

(C(R4))w (C(R4)(R4))q(C— \w

cycl oal kyl enoxyal kyl ene, V\,hep\,el n -(C(R4)(R4))q,

(C(R4) (R4))Wand -(C(R4)(R4))" are each independently
stespqisaagrs.clagiomess. raeemicR Pexirkgs. mejgholites thergefh ora pharmaceutically
actdpiRNe Balead/or soRaROth&/of,f rom hydrogen, al kyl,

hydroxyl, al kyl am noal kyl , carboxy, hydr oxyal kyl,
whaldsowiian Kyd 0, W0s2806(ATRA dPCCHEPZAPR 1056390 10

al kyl am no, or al kyl oxycarbonyl; g is an integer
whiasimeasn X ia/NJ Y0, is geletted @y SO0, N, or2, CRA=0#ndtn is 0 or Y1 is selected

frOB{“i?E?QE'réﬁcer st 5 §; of 4 oref gtr gg.e;,feg“:;“og ond 0
W, | I 1
thlfe;%lwe?f? s, Rigidheas g o, 8RS, SyfaRdrRe’i s
1) (#R4 i\ 4
2 ﬁ%ﬂ%ﬁ?ﬁ%@ )S%'Ectgéfér%%ﬁﬂaf% AT WF e bona,

- .( , —_) wherein Rl4 is selected from
Whﬁ g& grﬁg%/l E& kyI wherein p is an integer

whgﬁﬁﬁfﬁ%%r&&?!gfge'e&%@% &) Q=00 ?3534;2321))q ,

[ S 1
whgf]elré&gﬁggéltgéié)éh‘ﬁin @kg) %%ﬁ@ ;Ef‘l)-)gr é\‘g ify rrmjl'a 1, 3Ad Z' is
selﬁhf@dérpm R1gr GH insfedrengitadt I ey BRYdir ogen, al kyI ar yl,

aryl a] kyl or al kyl car bocﬁ 10 L1 represents a |i nk| ng
whgrewmé isselested dront oMR)-sithgpre Bond, -(C(R4) (R4))q, or
CgR 4)(R4))g-(C=0O -, wherein each R4 is
Thp,qj@ %ﬁﬂ@fﬁqr?sejl ene @rdsqvp[ghdﬁyldg @@@qﬁs plgpq@qn any particular position
of theHoRd YarmirRJ th¥ kiagl noal kyl, carboxy, hydroxyal kyl,
al koxyal kyl, al kyl am no, or al kyl oxycarbonyl; q is an
i nt eger betmeen O and 6, preferably, 0, 1, 2 or 3.
When descri bing the conpounds of the invention, the
terns used are to be construed in 15 accordance with
the follow ng definitions, unless a context dictates
ot herwi se: The term"al kyl by itself or as part of
anot her stnstituent, refers to a straight or branched
sat urated hydrocarbon group joined by single
carbon car bon bonds haV|ng 1 to 10 carbon atons, for

o o o A a ~ o . o o o A a ~ I
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4 carbon atons. Wien a subscript is used herein
follow ng a carbon atom the subscript 20 refers to
wo bmenssyrer of carbon atons that the named gr ORQI/RB2005/056390
contain. Thus, for exanple, CL.4alkyl neans an al kyl
of one to four carbon atons. Exanples of alkyl groups
are nethyl, ethyl, pr opyl éfsopr opyl, butyl, isobutyl,
sec-butyl, tert- butyl - me hbeutyI pentyl i so- anyl
In awnembp@mesbﬁ@wltrdgeuy\( lanulfurt\é ISS(SHB%’)S and eps | wherdin R°shas the
d T
salr SRS AR herBi il Bt ebodiPant Ak et invention X s
sul@trrohfp isopitroger| Y’yis s UBEE ), tfutded m\pt whemRomaﬁﬂhes same meaning as
fzr'rg?ﬁi)érélHelﬂta%o fePémBé&\m%h? xlis B%Bqdensvb@rﬁtkggﬂt\% |sorCr§§3t @nd nis
subst ) tuents any avai l
0, Moerein R ham@e@amepm@@m@g ag agﬁﬂes;mmlm \neyet enothen eraleodiment, X is
mt#b%bﬁ’g@nls nit] 503‘@ is CA[RRMH¢ n 6r\9h?r§|ﬁ‘ Rhas Oﬁ}ﬁb &afe meaning as

nes, azl hydr azi nes, cyano
defweqdelwgnyAccqqueg &g [fyrther ser};apdmwnkyi ﬁrﬁL\"fé" Yal'i’KoQ;JT| ¥is C(R),
anam @ .0, qHeydih m@ha§%@%}éme' Fneﬁﬁl'ng asa‘aylr@@ Réein. 3R yet a further

| kyl eésters, car bamat es, thioan de urea,
erré)@fiwha?ﬁm@yom\(t fienitiogen. Xiden G(RY- @eFM isal. iherein & has the
sah8&Hediing a§ Wefihed.fIR! dridted BristiihéHt, X85 MBxydén, ¥ is nitrogen, Y2 is
hydroxyal kyl ," this is intended to refer to an al kyl
"'t'@ﬂﬁﬂlpﬁndd‘s'sgefl ned above, being substituted with one or

,two  (preferably one) substituent(s) selected from
R' MR’ came be 14ach) ingeneadentlyy selagied Ham hydrogen, alkyl Byttarbonyl

cycl&dIRy 05&8@5 dﬂ@'ﬁ&Eﬁzﬁoﬁét@%m%e@r@cﬁﬂifll é?@ﬂkyh%&ﬁbé]kylﬁ@ﬁ or acyl,

al kyl " |nclu es
oo fes D st d R R e LOELHOSS, R hYr et DMl o optionally
sulbsielte® aIkW t:;h:loalkell leeyal df)dlkanIeF@fé(ah@)IeﬁlTén@ér’rﬂyéssgd A padical can

subst i wth o to two o
be;if%%& i (S a%rpsﬁwrbaﬁm\ar OUeoPr %)‘E&‘?ﬁﬂ"@’\i\gm“& Bre%ﬁ’b'}‘) pydrogen or a
C+-G, A yrulsyin dredrabsdimentaof s prdgémtdnankiyn, RFrio hpdragen or a methyl
defi ned above wherein at 5 |east one of the al kyl
%L\ﬁ’bstltuents is an aryl as defined bel ow, such as

A R f Ber e OB RSB elatod Boff B PR Fy peteroary.

opllcmal‘ry smystlluled ky lonéyr iniee lstibstitueatysalécted frannd‘tdlm;en hydroxy, nitro,

b i nclud | d
iy ot PP oot 3BT & B SOR e ot dferoant
halgalvips ratodkaxpi ndalbaty) 3carboxyys, alkyletyaahbogyl o ratiylaoiinacarbonyl,

he%bcﬁglkﬁbl ea*l@?%ghaarglld% o alh gelrct)cy @PEZ?IEQS&B Iaerﬁiﬁlé'alkyl aryloxy,
alkglcarpohy, &icylo arylcarbdromh amowsarbboyl akalsplfexide, t-@OaRl?ardDOMKylthlo
wh%?e? 15 ; Oglkﬁ?&n&cﬁ)ac L%glligﬁﬁeqrhn%hggﬁuteg {&E sLH\l;th&S& by 1 to 5,
prejenaulgetﬂ tand/ and ershemretembzb)ugh ooriz awmaim sulsgtituents. Ar is either
uné{EHsﬁ{& d bF YMifRed by W@%C%f%fér%bﬁ/y?lt 3 'éMJg rf@s‘ﬂ'pﬁ‘ré’#eﬁauy 1 0r2

I nclude cyc propyl cycl o6 cyc opentyl,
argmyaticibstifients.cycl oheptyl cycl ooctyl and the Iike.

Exanpl es of polycyclic cycloalkyl radi cal s include 15

L? senresepts arlialsng I9yeup selegied Gofrea £irgle bentkeygrouadairantyia, -R*-R?.,
am?gg the Lydigl e Opti o,q,ql(ng& )l;st i tut q@&e (;449al kyI C(RY)=,

erstoag oalk I haJn naII or
(BDR M- PGB (R D exa(%?é(Rl))t (B )Mbstut(@é?n)@ ))o(C':Q) or

cyélsb@%%gw%%ngmem.ﬁ ARRHBE)[ L COULRROR, S8 LA AL Gro cach
indepenrdantly sbphada afifernm a CW'@PW' mhét?ﬁ‘ eg¢h B |'Ss'"dPlPﬁrt§’ﬁﬂ"édse|eCted
frok H}Hﬁ)@eﬁh%ll&ychy&oﬁf Olg) %/%%lrﬁj@af iy €darBBkyE! ﬂyd?@)Wa"@l t ¥Roxyalkyl,
si ngl e “bonds "as poi nts o 20 attachnent to oth
groups. The term "al kenyl by itself or as part of
anot her substituent, refers to a straight or branched
al kyl chain containing at |east one unsaturation in
the formof a single carbon to carbon double bond and
having 2 to 10 carbon atons, for exanple 2 to 8 carbon
atorrs preferably 2 to 6 carbon atorrs nor e

.._L_..__ . oy o o o I D 1 ~ -
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hexenyl and its isonmers, 2-heptenyl and its isoners,
2-octenyl and its isoners, 2,4- pentadienyl and the
wo 2d0e/0388ms opti onal | y substituted al kenyl referBCT/BPANS/056390
al kenyl having optionally one or nore substituents
(for exanple 1 to 3 substituents, or 1 to 2
substituents), selected frojgthose defined above for
substituted alkyl. 30 The term "al kynyl by itself or
alkyaming, or slkylaxysartonyls g lissan lnmet betwete0and®, areferably §ht, 2, 3 or 4,
pré?érab ré‘nf:&efj \f% léxllnt8§@r et t(f"ér% @%re%rab@ébs‘tl pa ni?or 4, dareferably

unsaturation int a single carbon to
0, 1 1or Bl andow irdamintegrabétvger? Otand Bpreferabhn0.at, @nd or ﬂowreferably 0,1or

82:.t 14 f 9
AT Ot L A RS e
selgrled nfqu g 15'69||§sb<?ﬂde (R D)a- 2r pr &y | whezeip LRy figy Iselec’ted from

hyé}rog Mllo %r@ Wﬂléllelrﬁpg drliftehSBBeen GahRE%Ysnd VO
890 EP2005/ 056390 12 and 1ts isomers,
wh%reh@pwmyis asnél"edtéoe frérﬁ”ﬁ(é(lR“%ngt,y n-l(d: Z{ )Pt é:(&@@I@T(R“)(R“))q
the like, i onal stit u T(

or r(@l(%r)@? i)@rNéR h(qx(ﬁfwﬁ )}qawmge%mlﬁcﬁﬁamegerdwéwwn pg 6, preferably
1, 8BPSIAHEIRIRE? sfsRlecRuaram Bydkodeh, AIk§IUBSE, kil or alRyicarbbri/l.

2 substituents), selected fromthose  defined above
L' f ﬁUprésléhﬁs,t |d Utnﬁﬁlgmg'ﬁddp s@lé&lﬂr eromh Ky | sﬂ@@u Fb‘bnas iR RY),-, or

£ div JLwWo si ngle bonds

(CABt)Q% P?n*é%ok owh?wﬁ‘ 8?%R d¢ dfiseenqanty Sg}e@tqdefr%dwdrogen alkyl,
hydrakyty | enelangficungs. baboky, M hydiexyak@n P! gRoxyalkell Kyalgmino, or

g foRVERT RV G5 o1 NS Eresh 0D b TaTRIRed T, Jor 37 €
hyl hyl ,
Wiz desg hﬁ%ﬁlﬁ?@@ungﬁnﬁfh%we%n% B8 teBRsA A fo, hR Gongtrued in

acﬂﬁﬁarmedmﬂthbd ellawihgaleknitiyns, ghilesys castextefidtates othleonviee: 10
respectively, are divalent radicals having single
Thbaerds alkyl By ttsetfhoresst pariooftanothet blbstltlga‘rm,upfiars tat dnetyaughiteor branched

{
sal PSPy BB RS i@ty foeld BB Epreb T HBARE h¥ing 1 to 10 carbon
atomsL ffortexamplest togd earbom doniso for @kémplertetoté ¢avbort toes, mefufably 1to
@olfpac‘tbmkbﬁ%leﬁr e?JbgaJng% u?%J(P{érXiEefglboc ngaslcéw a“?om the subscript
refelrsctoutll'e nuralpdri ofecar&orl atbmft ithet i the ,naamed grbeplmek)e corit8inTHbus, for
exérﬁélg]h ra)lﬂryl %%ar:ﬂss?rg raLk?lrbtﬁf'torr\eEX féLtrscﬁ bfon(gt%{ﬁsc‘ pé{ab’lp?és <1f 4allkyl groups
arec aneioyh- amwlmphmvbdymronyl( butgl, isdbythl, osserthiuiyl) tarbisgy @iethylbutyl,
I

oo 9 W b ne ] AT iy 500 b8 ns ooy

andﬂﬂhemercovalently typlcally containing 5 to 8 atons;

at least one of which is aromatic. The aromatic ring
Therdgrmp paptiongily | spbstitated ddkyb mefersota an elkylagfdiur optinnally ulptituted with
on% ustggf GU&&%E{%&P ?xa%lé" ¢& UGBS |tMént9rorhf3{oe§ Q@Eéﬁltl}ents) at any

her et Imting exanples of aryl conprise
avglableypointief ptiaghment. Nasi-lisiting examples of sugh sgpsttlt;{ena inglyde halogen,
hyéroxy Fz)carbghyl Htro, §r:mno ogm?esd‘i’rﬁlngs agHheE Wdraz?néasorcyai\nr? yailkyl aryl,

hei;proazyl C)g:Yoalqu agyl glkgé@m:ggllksgéﬁypl algylth-lq cafpo-xyllc acid, acylamino,
alkyr E%&8 it Sl s, tﬁmam%es Lﬁea stiphBharkides Qﬁ@m@mksryl 1-
or 2-pental enyl’, 1, - or 4-fluorenyl, 4-

Whenl the QéPH "alk@t"is @sed gs a @ﬁfﬁﬁ féll%w‘r@t dridined rtéﬂ‘hal@Qtir’mHydroxyalkyl " this

1,2,3,4-tetrahydronapht hyl 4-di hydr onapht hyl
is |af gﬁqg:[ l@f%ﬂt@?p @t%(égrpgﬁws deflned gboves belng sug§tltuted with one or two
(pr@felﬁéﬁlyeﬁbfé) subBfuHtls) seleBgd Gafh PRLtREIAkpaciflRaIySHEMEd §relp Jalso as
by one or nore aromatic substituents. An "optionally
substituted aryl refers tcan aryl having optionally
one or nore substituents (for exanple 1 to 5
substituents, or 1 to 2 substituents) at any avail able
poi nt of attachment. 30 Non-limting exanples of such
substituents are sel ected from hal ogen, hydroxy,
car bonyl , n| tro, am no, aZ| do hydr azi ne, cyano,
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acyl, al kyl am no, al kyl am nocar bonyl, -S02R15,

al kyl car bonyl oxy, fused heterocyclyl, haloal kyl,
wa@bdoglossandonyl , aryl oxy, aryl carbonyl, hal oal KBREEP2005/056390

al koxy, thiol, alkylthio, haloaryl, W 2006/ 058905

PCT/ EP2005/ 056390 13 car boxy, acyl am no, al kyl

esters, carbamate, thioamdg, urea, or sul phonam de,

and the |Iike, wherein R15 is al kyl or cycloal kyl. The
defiradrhereinyFanexamate, lhydebxalky includes 2-dydraxyationpt -(Hydeaxyingthyl)-2-

r f v " rar b

er)g aﬂélh%o% not@P érﬂ]ego f@ﬁﬁ’ allai_yaa_lwl F@Femﬁe}%iaﬁyélkyl group

used herel és a group -
suiaﬁtthecﬂ with ongdé itwe ¢f ObovkeremH it elkaxy he defineg galowsFor example,
" d =y | fQr r 0 .
ardic, P EaRY, oRy o 3 o8 L0l Bl itBe wnerein at
leagt onfpefithe alkvi@gb%muentm@ a@ﬁyl@&sﬂeﬁ@m kelow.rfyich as ez i ngs
which are fused together or |inked coyalently
Thﬁﬁf Fb"é‘M"VX!@tUM"dPWF%@ RO gepugdherain R %W'%Weasdief'm@d herein.
is aromatic in which one or nore carbon atonms in
ThS ﬁ%r ™ rCyﬁlef"'éy'obet Ieedfeorraspgd of aRother sybsfilugele inchydes all @@Wrated or

paﬂ.law 08167ty (csmbfnwg ﬁb.ozraoum@ bsndsb fhyﬂHobérBSﬁgr@EQ coMtafnitg 1 to 3
het'er oat ons O ti onal Qs%que oxi di zed

i, (RQIGRG ROPRRYGUE SIRYCHEG RANCYBivealy OEuRE ATErain Sagh oyciic moiety

haStHem 3 loBSarb&Y atBfs| féﬁ@ﬁbrﬁﬂe 8o arc)éPbonCéY&hQ aIJ)rJf‘é6JampI<a 3 to 6 carbon
het er oaryl  or heteroc é ri n'? “opt'i onal |y

atamh, &qri QgL i 2 FFRPY Iat dpef rB‘eé rings ef myily WQ%NHaHinS may be

eltl@éﬂ fuesdl bﬂdgéaeam/omw@dlﬁur@gasmé e thére( $ifo amarml ExaTmpIes of
4 subst i E(uent s, of é\qt 0 substitue tsl)

manSSfﬁ"P Hysloalkyeradicals wslyde ‘?VGPP%’MMVPB &y apyglppentyl °V°'°hexy'

cydietiepyl, Mtyddogtye aadth€ Jikef Exarhsie af Yolyepdlic ycldalk@ll radicals include

3-fyryl, 2- qr 3-thi [, 1-. 2- or 3-pyrrolyl., ST
doganyiphagih, iy, 1§ PY inadovy. Soapfangf. B e lifs,| A0 yoptonaily
suBstituied byolsaIRyRZ Adfars to acycléalkyb haﬁrg@pﬂémillylone oBmorélsubsfituents (for
exqmélS %ttgquaség)af{tugnts dr21 to 2 %Jbsgtpentgf )§F%ctfd érow ?‘P?%Q%ﬂ"eﬁ above for
suldlituted alkyd Wheh th&-syffix “éne? iS usedth cohfinction with aSeyylic group, this is
bl A BB At BRSPSl pors as s of
attdchtneht tdotheli gragps. 3- or -5-yl, 1,2, 5-thi adi azol- 3- or

-4-yl, 1,3,4-thiadiazolyl, 1- or 5-tetrazo| yl, 2-, 3-
Thertern Jgilkenly | , by3itsadir oft-apypardal iangther Bubstitlient, rsferprto a straight or

bra@ncﬂ%{& alﬁ/ dcttrg% c:on?almng3 ageastgng ungata@ilgm t’ﬂgrfgrﬂy bea éﬁgle%érbon to
carbob eloabie Uhopd and-h,awﬁg 2 t6-100gari3orn atotmnbobmmblg 2to, 8 Garpon atoms,
preg}er!ab 2 to% c{eﬁlgon atpr%g Zrﬂggzrﬁgﬁégably;%to 113 garbé%%é)rrg Examples of alkenyl

benz
groupsnatel gtheny?- meor&npyr%tbutawl 3butenyk az-pentenyl oand 8s igomers, 2-

he%e,ré,l %'n?iﬁ{salzs%me Z.I.ﬁiéfénytl %ngzllgqn ﬁ%me'is 2. g&EnYI aﬁ@ its ésomers 2,4-
pentadiepyl argl {re, Ilheh|A@nqptig)nauybptﬂtmtlm’qe@alkenﬂ refers’l,.to amalkenyl having
[ VA e 13 5 o Bati z,
opglo%a}ﬂé ' on” ’or72ngrr<]aZ gglgs{tl’éd;égi%e{ai’ﬁ gé)gﬁﬁﬁg 15._t<’) %_sugrshtuerf’ts, or 1 to 2
Suwtlbmﬁ)mmﬂ fgam thse dafinedsabove for substitutpe alkyix az ol yI
3-, 4-, 5-, 6- or 7-benzisothiazolyl, 2-, 4-, 5-,
Theterm Salkyay hi kydtsel(or ap. parp ofganoHiearmuhstisust, refers tg.a cﬁtralght or
br&ché@gﬁ%ﬂzdﬁfawc%ﬂwmm&at ledst on8 unsétura@bn i 8 MEMESN sindie carbon to
- - or 4- phenoxathiinyl, 2-, 3-pyrazinyl,
ca@on tqple bond agd haying &} tog1Q ﬁ@{@pn g;qwq foryexamgple 240 BDqsargon atoms,
préfér@bl?dP{é)?’é carbon a?oms 3rnore4p'refe|5érbly @‘toh ?rcgfl‘{adglnﬁ%@ E*amﬁes alkynyl

gr%%PSﬂ%Sth'ﬂ%yé)'P@PWW 2- EUtY"ny 3- B‘t‘ty@d q"fJP‘PfBX’H/I' A |tS '32m9r342 hexy"y'
5-, 6-, 7- or 8-quinazolinyl, 1-, 2-, 3- or
4-quino|iziny|, 2-, 3-, 4-, 5-, 6-, 7-, or
8-qui nolinyl (quinolyl), 2-, 4-, 5-, 6-, 7- or 8 WO
2006/ 058905 PCT/ EP2005/ 056390 14 qui nazolyl, 1-, 3-,
4-, 5-, 6-, 7- or 8-isoquinolinyl(isoquinolyl), 3-,
4-, 5-, 6-, 7- or 8- cinnolinyl, 2-, 4-, 6- or

L L 1 A ~ ~ A o ~ N T T 1 A ~
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or 9-carbolinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9- or

10- phenant hridinyl, 1-, 2-, 3- or 4-acridinyl, 1-,
W@20068589031-, 5-, 6-, 7-, 8- or 9-perimdinyl, PET/EB2005/056390

4-, 5-, 6-, 7-, 8-, 9- or 10 5 (1, 7)phenanthrolinyl,

1- or 2-phenazinyl, 1-, 2-, 3-, 4-, or

10- phenot hi azi nyl, 3- or 4- gurazanyl , 1-, 2-, 3-, 4-,

or 10- phenoxazi nyl, azepi ny1 , di azepi nyl,
andiilsgsorogrs, 2iherypylrarid, its somersa\2-gctyriyl endiiity lisonaerazmidythe like. An
opﬁifier?.ﬁ\zzglbgtlﬂleﬁyla gh\?mﬁﬂ'gl to U %ﬂﬂh){l' Ré\f’i‘é,d yop%HPQI& bHs €4 more

atives ther terns er oc
subsiduentsofgreaxamples 1 i é substitesnts, tog 1i tps?e¢tfbstntuerat§) selectedffrom those

demgb%(,egp}guggtmﬂgdg er to non-aromatic, fully

saturated or partially unsaturated cycllc groups (for

Wr?éfél'ﬁn(ty?grogpé 8s @:léf‘ r{?dng)r@ VBRI With two §|Hglé?)oﬂ&§mfrattachment to

menmber’ tricyclic Ting syst
tW@ptf@o@rwpﬁi Wgy@r@ Gﬁrmed yalkglepg) groups. MPrHlimikRg emmrelﬁs of alkylene

grétp¥ e irdilude8aHhetRYigne, h%ftréﬁ&@t Ome'tH}Irﬁéth%ISﬁét tﬁ’rﬁ@th?l@ﬁ@orbropylene
atomcontaining rin rin het erocyclic

tetemsihyiensn elwieiipns. ﬂatd@ne@vlsmyﬁaay penlemathyleneagyd hexamethylene.

Sihifdrg! Wﬁér‘é"@ké‘@| ?%Sé’ ak fdefhéy EB&&%dlglkWypﬁﬁ)upg)@é%ﬁned above,
atons and/ or sulfur atons, where the nitrogen and

resperivel. A ‘@Y%%’itdﬁ‘ﬂcﬁ"rﬁi)a‘”@ﬂ)?'f‘%‘ﬁéﬁq‘?s foe agﬂfwn%ép vecptheregroups,

the{%‘ dré eG@Rd "akayRMeOaRd By PIBhé"ABgddclvdle quat er ni zed.
het erocyclic group nmay be attached at any

WHERé alk9pedrotpds E6nbe aratrivalent i.& hanth rtmee erngrel Bbds $Ftt@BAment to
wher e valenc al | ows

three, OH1e5 G{RUPE ! ﬁ\a@r%t@rmaé{e%kwm ggeﬂkvha &rBFP?-gf%élﬂ"'t'"g example
of §UphcgAyne el Wie, Ming AL 1,2-efbyie; andwhe Ikt | onal |y
substituted heterocyclyl 20 refers to a heterocyclic

ThbaaririTaryd plas wsad hgreitsy itdelf o9 bgpasidfinothee gitosp (réfefs but is not limited

to SR0H Gattorcauotn ek 18y Hpirattob! B, gt o ticycii

aramnatic. rinigs em‘plhgrsystbmb eootiftig ¢ tgAoings whichl ard Efused together or linked

oo, Rl SHBIA B B TEZALIAH o S e e

arddmtmznhg dmayybptlor@w hrhcﬂuxid boé ity | threei pedifiahal nngQE(elther cycloalkyl,
i ndol i nyl, isoindolinyl,
hetg heyer%%%'ﬁ”&%@ﬂ‘ﬁ tbxant henyl, 2H pyr rolyl,

No?'l Ilfr?ftgr[ o%! Prﬁles %_{?%IUI n Qé( herﬁ/l H%ﬁr{g@k gpé Z5>hen3§/<|-';nyl 5- or 6-tetralinyl,

1- 22 -0 36 - pé{, i Tryor, szwemd,zilﬂgrl 2-naphtbyi per2azirrsindenyl, 1-, 2- or 9-

ant%r)ﬁ%;l(l'jra% ola n%;?ra%;??é,/ﬁa%ﬁﬁgnpgbyl Pyéra@—glzenaphtenyl 1-, 2-, 3-, 4- or 10-

phenamfdvlhydnoonenpglerwhyl 2-1 B4 arsziybrenxdt Anot Brigdanyl, 5-, 6-, 7- or 8-
azep § ji etanyl,
tet%ﬁgl Bhag | H'éyd 4 t%??éﬂg@rg}{écphtly t,4-dihydronaphthyl,

4- di oXxan 'm dazol i di nyl”,
dlb@nzo[a,dmlcgh?féenwdnyz 3-24o¢<rcﬁopwemyld| nyl ,
2- oxopyrrol odi nyl , 2-oxoazepinyl, |ndoI|nyI

Thpeqrylamﬂgjp@mppwlly b[ee{sq@ngagﬁdopy“ogﬁyqr more aromatic substituents. An

oﬁtﬁhél@f@ﬁ ERLBESRN! fE%tt Irr%‘i’rh'ﬂg%ltl r‘ﬂéﬂk/ one or more substituents (for
tetrah e(/)p‘hm soqul not i onor ho

ex@mPplgribioph sHhsHijHentsy pr 6%@ aesubﬁwu@rﬁﬁ)r @hamy. awﬂalzt% peighef, attachment.
Noh-liRmiHges@hmd of s%cﬁs%sﬁ‘iﬁjéh%né% ’seIJecféd‘?th héieyén hydroxy, carbonyl,
1,3,5-trioxanyl, 6H 1, 2,5-thiadi azi nyl
"'trP @"Q’J%Il‘%ZFﬁoaﬂyﬁS?IZ'"eQFV%‘?oé‘lkWIaW"lpptSSﬂa%l hgpm[ylalkyl cycloalkyl,
acl etaﬂ h®- Bk rafHicbeatddnGnY.iso N15VQII2)%?§E’) RBRPS fused heterocyclyl
P2005/0kg390 15 fglr Ip per azi yl&@ % yes
ha@a@yldpkylegrgg@ﬂ mlgxmagylwpwyﬁ twloalkoxy, alkoxy, thiol, alkylthio, haloaryl,
2, 3-di hydr obenzo[ 1, 4] di oxi n-6-yl, and norpholinyl.
The term "aral kyl by itelf or as part of another
substituent refers to a group having as alkyl noiety
the af orenenti oned al kyl attached to one of the
af orenentioned aryl rings. 5 Exanples of aralkyl
radi cal s include benzyl, phenethyl, dibenzyl nethyl,
nethylphenylnethyl 3- (2 naphthyl) butyl and t he

T . o o o N o o, Y
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af orenmenti oned al kyl chains. Exanples of such

cycl oal kyl al kyl radicals include 10 cycl opropyl net hyl
waeywborsIvy| net hyl , cycl opentyl met hyl, cycl ohexptTrEP1v9$/056390

1- cyclopentylethyl, 1-cycl ohexylethyl,

2-cycl opentyl et hyl, 2-cycl ohexyl et hyl,

cycl obut yl propyl , cyclopen&ylpropyl

3-cycl opentyl butyl, cycl oheXyl butyl and the |ike. The
cartbexyn acyie@minag @yl 9$te:§|, kgribaimate, tthiearhider urgapar sulpfionamide, and the
ﬁk@ﬂﬂkﬂ%ﬁR&”?%&PﬂH%ﬂ&ﬁ Rﬁfers to a group having one of

a one et

or ement erocyclyl group attached to one

f " n 0
Thgrtgr:rﬁ‘p Rr%ﬂ)%/ aisgpgﬁﬁﬂérjefﬁl g&o@e}(sk? H(%f oia y\ﬂéeﬁgh%rﬁ is as defined
abeyshstituted by al kyl group and Ris a heterocyclyl

group. The term "acyl by itself or as part of another
The ders ['argenes esed Seredn denalek argur dr(@harylhwkeraig arvkis ag defined
ab6@. bon atoms or a phenyl al kanoyl group whose al kanoyl

noiety has 1 to 4 carbon atons, i.e; a carbonyl group

Thb't&hﬁ'%efé?oé}ylr 3&3 Getld HersiR b§1$tselbélrt ad\drt bi HOtRA ghdup refers but is not
nore particular|ly, the grou

"”\Rﬁ‘éﬁlﬁ P ﬁﬂaf%%{hafﬁ@ amali¢ Hegs IdinovRipmS CQPS?F""‘C@:HA{O 3 rings which

aréﬂﬁé@ ikdgetrrd orllikidd cavalenth Ypitanly edntining 5 &6 8GRbh&est least one of
rein. The terILn acyl therefore enco asses &é}e&gr ou

w éﬂ KS PYORaY6 iy Whieh epgoy molg-carbqnyaters in 9" Picppre é'@?? can be
re;ﬂ@dédttgl o@ﬁ@ﬂmmrégeﬁdortéﬂlfaﬁﬁbm% wHUr@ m@mtfbgerbbﬁd’ §0fur heteroatoms

mali gy BRGFSA AN SRRy PETE PeBroaes T el bequatemized

Suclaldfwbamaylmebwseﬂael &n Qafrylﬂ%y@dailkyloﬁet%ﬂﬁrﬁ%r heterocyclyl ring. An

orjPBac SRR B Groeh et 8, FRREsRN S, odBndt &tp or more

summjenw@dmm@hip}e $ lt@a&ubsﬂt@t@ldﬁyll to@ mbp&tuemy); lsolettey Ifrom those
ryl I cycl oal kyl al kyl groups i.e., N(I
de?'ﬁg%z’%g ﬁSt{% %ﬁ@" R7 are each i ndependent ly

Nogjlm?tﬁge%]in&l q?yoqx?{eé%{glcan %? °f h‘&%ﬂ’] 5 ﬁ]ﬂﬁr&L - 2- or 3-pyrrolyl,

1-,8- k4¢l cm Stimidlagolgh ps 33 GH- ion Sipyczzolyt B - anﬁ-m)xéNIﬂI-B) 4- or 5-oxazolyl,
€ I

3-, 4t %Ylti gﬁ]ngzn& ng%g%_rl? hIaI}O& p)S/ée ?I%glt—T-l y’ r-r‘l-n- B! §PX );fmI] fl Qtriazol- 1-,

-3-t e4r-torb5tyyl ‘ai’l;Bfwadlazdbéxyor a51=ylnd 2 Gnmlacheiml Bi &re- 5-yI,Th@,&-®tad1azolyl,

KB IR0 5150 AR 30 B St

3- PCHAEFRB A5 hiad 639y, 1- 1155=|Tht£alodwrﬂ "&ror depyady odrydr drmfiidazinyl, 2-, 4-,

Ok~ NI "an
e L
6- gubbemtqtur;alm 3t Ky pewobmqfwylhw Boders-di- anlTkygnzathienyl, 1-, 3-, 4-

orﬁﬁ%ﬁtgh%ﬁﬁlgﬁya’i ky] 3a§l d§f¢l ne Hﬁ&?\e raég&f:%ﬁn)%l,?r,ﬁﬁoxazin-z or -3-

yl, '|a4 ﬂlymaf% @oc%rvlbérﬂythlazme?-equWb 122, @fr@amyl, (1 EriamRyll e3, 5-triazin-
e 42l r bgt it

2 RO oh o JHRARS. 0L - P o b eRudtiy, 1- o

4- a5-k)ﬁ ars7-Henomeeazoerdei A= Fhé- t%rh’penznsoxazolyl 2-, 4, 5-, 6- or 7-

nQca£ bgn 0 42 £ gu ., 2
benfﬂx%%l%”h NQl d’age gr ¥ ?rﬂeﬂi(]scgtﬁlfa% I\% Ee 4Wh%r gl gr 7(§)enzothlazolyl 1-, 2

th'mﬁhﬁeaﬂeﬁ .0f- @il Rysobgrzafurgayl; ﬂut%d 3al 4yor Gxapéenied-, 2- 3- or 4-
prBRE&lIny, 20 Apgtaftby 3. aLkyl, r 53UhsYl blbAMALIY! 22%., 4- or 5-

|ne herein, wherein Ri's alkyl or substuted

ooy, T e i . g BundATolyk Rorbs, - BrRUNgYlofp 5 erpRhthalaziny,

2- @@?4 @pﬁmymwai k3l or Sq@Roxikyl] 2-950WP AS7- &%‘qmﬁ&onnw 1-, 2-,
above havi hg at | east one substituent that is -

3- Phé-quinalizinyg 20)@370& l§on§/'l’ V- r%’f%ﬁ%‘"?'&‘yﬁql&%ﬁ'ﬂb& é‘r o”apﬁ' 7- or 8-
linked to an alkyl radical i. e. to form 15 C(=CpR’,
wherein R' is as defined above for acyl.
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The term "al kyl carbonyl oxy refers to a O C(=OW
wherein R' is as defined above for acyl. The term
wO 200kpbsand dyl or "al kyl am de refers to an PCT/EP2005/056390
al kyl cabonyl am no group of Fornula -NH(C=OR or
-NR (CCOR wherein R and R are each independently
aI kyl or substituted 20 alkyl. The term
"al kyl car bonyl am noal kyl refers toa group
quinRgeINRd -, G3-=0) - Re Grhér @irrB- qumleollnalKlkgqmlbﬂ akky$-ebe 7- or 8-

cinggmiea%e@' - Bt'ehéérh%ef{dz' . h{dc{r ly’F"1ky 354. 5. 6, 7-, 8

erein, |ned er éi n
or %?erbtdimyh 1= a?-k9+ i no-al kgt %bsﬂ@aphem)mdkyl ¢, - e3-s>rt4eacrldlny|

1- az_gr ., BNRgRe; wher 6 '@p%‘nrm&i 252 abkyhene gubsgtigutedy 4o
R Rdi's hydrogen or aP ‘or 'substituted alkyl
(1, a ha&anthr@wlmeivephZ phenazimd. s %rl layl 4grorsifbehenothiazinyl, 3- or 4-

furéﬂ?y fs oded i nedyhes. Bhéhoxgﬂﬁ%l{ %?éeﬁlnﬂl glg%é/plﬁyv Bll)ér?ﬂoib fHzepinyl,

art’ of anot’her sub
dicxamdi sthiefgybf oxaaelybx ftpenzaie. d]w&t)iﬂ%f&wﬁ tQ5 @ﬁéltlona"y substituted
defiv@h@mklaps substi tuted straight or branched al kyl
group, cycloal kyl group, arylal kyl or cycl oal kyl al kyl
ThE "terwks * Hﬂfé?oéglcm'tdrnﬁembe%s Rked petciP b it38r 8F KOXP4rt of another

group incl ude "net hox et hox oxy, |1 Sopropoxy,
grqypb[ﬂquxy nqrggromﬂlgxgu y ssg@ratgqjyjtqajxg,arthllérqnsgmrzggg, cyclic groups (for
exé?ﬂ 1BNGXY% A eheliber |rﬂ16ﬁ%c%_dﬁ@ 2Q86/70RRR8r bicyclic, or 10 to 20 member
/ EP2005/ 056390 17 The term ' ‘al kylthio by itself
t”cdg"q%ﬂgc sygtemsn Of Ftaiging < fofahohs to df é'n“@ Qs Wiigupave at Teast one

hetePdHiorhtih N le&dt oheSeHrboH aﬂinﬂ%rﬂélhlﬂghﬁ@ tE@cﬂthg of the heterocyclic

o tional | ubsti t ut ed Kk cl oal
At ngaﬁ‘eﬁeﬁ% BRIRSY af Yg//? 2915 B Q%ﬂatPWmSPleﬁ%d “rrd nitrogen
atoPH BRY aﬂém@bkd//bi $Ulfar gtomidPwhérachélfiogéreaysulfai Peteroatoms may

op ggsEB %ﬁ egtahqlq %é%cr?eiergatggg%y;pétﬁpally be quaternized. The

hefee@z:yathghfbw ay Heedttached i érigl Iﬁa_terﬁaibfﬁxw &dibén at@ﬁdof]'gthe ring or ring
e I ac m no i 1.sel I as art o .
SV%{ﬁ’Bt yhgres "G[?s“(’? tangé’ r@f*éﬁ“gs Pgmé{h'g[ F‘@J}? %!8%“?92% %be Bised,pridged

anéfor juinegy mmglatdrmcds\emhoteommeatoms})wg bpﬁlﬁﬁ&ﬁ dehsrttutqted heterocyclyl
el ect cyl.. gr oups escri be t he

rofB R 558 DRy A olfonafie 556 of Borg Slibifuenty (SE RIS 1 to 4

subbstiduengayiand g D spbsthesits)r egleatse ritoni thode Jefinkedh above for substituted
htalimdes, maleinmdes and the |ike, and 10 are
‘nconpassed in the neaning of the termacyl am no. The

Exlgrg Irgy nE?t:eg) C(,|IC &?ud)gs?%‘glué‘% lp@e%ﬂ@?g%ldo?l[ t|m| fazalflﬂlr ?rﬁleazolldlnyl

isoxazdliog| k)dxézoilhlmule asoxagolgtimihi n tttiazohidinylef esqthlazplldlnyl piperidyl,

' t he. V.
su%ﬁ%‘dy[ﬁ a\%ﬁg%lyb @’Ddrogl%ﬂ,ygrglggglﬁ‘ngl arl:rﬂéon?%af gééeé&?&%ﬁ? a)%nthenyl, 2H-
pytialylo deyrrakinytl pymetinyl 135-ppinaingl, piootidinyhidH-quindiziaptp Held-cafbazolyl,

| ko i . ; .

2 EERRLOF Bl oD, ZhI 2l Siecoti, pyran,

dihydiof-2Hrpyramplt Aiitpyranyll 314-dihydrow2bt-pysemyll triaridylt bigndlinkle phthalazinyl,
t al i : a

23y, S A, U8RI 17 SRS SO BEBLR 2.24-

pipgfidery,n  orZzoxepipeddiaylny dr dgpxaryrealasimbpl adeexoazeriny, Indollnyl

tet%‘ﬁ%&’r%ﬁ{/}a def %rlea\ﬂgdram 1, 20 ta?o a);d%tmanﬂal oa éfr%%?‘droqumollnyl

ne of 1n conbination réfers t
tetrahy erojsppuinglingt: &I@fn@mbolmykworge@bghﬂy Stdfmslém ﬂwmwnn sulfone,
1 32d|9)(olghwa|_1 ngt?)(étfﬁérgﬁmﬂ 4F<9fh|a‘?|§ﬁnpb%=-tnoxé?@| Ogdy HOZ(B’ _thiadiazinyl, 2H-

I ncl e term "sul phonani'de al one

1,%¢- dutMa@r@ﬂb. ndiliosacipds er dHtRymalizimbup tetrakmyiren]) 1adioxothienyl,  N-
SQ NRdRe wherein Rd is hydrogen or al kyl or
substituted al kyl as defined herein, and Re
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25 is hydrogen or al kyl as defined herein. As used

herein, the term"optionally substituted al kyl,
waeywbosdoky | , al kenyl or al kynyl nmeans "opti onedT/EP2005/056390

substituted al kyl, optionally substituted cycl oal kyl,

optional Iy substituted al kenyl or optionally

substituted al kynyl , wWere a4 the substituents are the

same as that described above for substituted al kyl .
forgyipiffecarinyb r 2,81dihydenbenzal LB kliaxini2-ed 2,3-dibydrabénzo héldioxin-6-yl, and
mdPbiotif t invention, it is neant to indicate that one

or nore hydrogens on the atomindicated in the

Ths)f?ﬁrgsﬁélfe\'ﬂ :’o}} orsé@gérltto\“%ﬁé’théﬁsuﬂsﬁlﬂbﬁﬁ%%r%é aq?ou%having as

tron f e I ndi cat ed group, provi
alkyhamoighit the %fpmm@tlmdzeibﬁ/abeswttopme ePtreczfoesBBYoned @yl rings.

Exgﬂgfégl ¥l efgikyll S rafta€x ciraidad. v habhefrﬂz?n dlben%ylmethyl

stitution results in a chemcally stab conpoun
methydphegylmethyb h -narhithylsbuyls andcthedikg.y r obust to survi ve

isolation to a useful degree of purity from
The dae i exelagikylaliove . byrtselfer ﬁwathfrﬁnom% Sé!bﬁtﬁk*ﬁfﬁdéf?ﬁ ¢o a group

ha#8§Nbne WetHSV%foré#ﬁ&%dantBﬁblé&ll@ﬁe@%ubQVﬁﬁédh%ﬂ ftcheone of the
term "conpounds of the invention or a simlar

afqrementioned ¢ glkyh cghathe: + REarerRies oo iy cBf Cﬁ@?@'ﬁﬂ?"‘ﬁof?ﬂﬁaés include
cyéloprbﬂ)ylmbihkll or cklMoB\HﬁnféﬂWI Sl}c@@b@éﬂyﬁﬂ%ﬁ{yﬂ?ﬁ cy-El?ohéxyllrﬁétﬁyl 1-

so refers H§OU nds as QICte I N

CV%?RP"Methﬂnb*CY%@WV'SEM aﬁVP'f?B%"ty'RthS ?ﬂ%‘Oh%’%(letﬂy' CVC'ObUW'PFOPV'
cy@epentisropyl NaLeydd Rty lbityR Y BloR&XYRIULE ah@tHaBiker acem ¢

nlxtures tautoneric fornB optlcal |soners
Thaﬂ@’tmmd,ﬁ'ocymyl)aldy’lugﬁ/ itsefftar rasp At of ﬁﬂitl@é?cﬂubﬁtﬁﬁents asfersetbla group

v ot oL R H e PSS B e ot

afomﬁmlmgs aMye@ﬁm oee tolsara greupr &°-Rfi Whieﬁlgml’RlztsOaﬂBylﬂfeaor alkylene
oxl di t he sp-call As used in the
Sue%'&ﬂ??z Pl sroutrantt R ésg SRR MIBine the st ngul ar

f
Tt SR 2o by it 465 earh 1F anp @B, P@ést'g%eﬂkﬁfﬁr o S Hiahovt group
hadhg 2etr &nqarieon éiammrpaophumylalkaaow gonup wlmqecnlk@o;alrmmetymas 1to 4

calsBAEE ST JRASHEL] 5 il 360 e Sy DL Fhfled B, a,
aryl ardomapartmﬁquyctrmdgnoepccﬁm@étwlmbrelo R%e:asthwmleuteﬁ from alkyl, aryl,
su%ﬂttﬁ?d Jlky{l elo?t %ﬁ)&ﬁtﬂ%dd QW” %hdéd}%dr ﬂgrle 2 Tlgeo 8% 5’6@[ ttherefore

erm> pro- as er el nieans
enmpmemltfmggmabla%ymw@vbbl@o@éx Mmgtew&%1 lssajlsyi 8aid acyl can be

B33 £ 58 ARAONIOBINRASFoe3HShel ol b
phemyipropionyl @nd phemdbutdyli ve drug. The reference by

Goodman and G | man (The Pharnacol ogi cal Basis of
Thehlermpealkylagino sthty ielf at@p apartiof 1another supbsfituardgefers to a group

cor';s%tfﬁgr@fnéﬁ O HRb y IS@EH%?! to Bnd-3HBrlflo ﬁjrﬁfégéﬁ@nﬂﬁ elected and

rugs generaf | ereby 1 ncorporate ugs
optignally, subsityied ady! groupsecycloaliit areHPS ATYIBIkYIperepysioalkylgikyl groups
.e”DON(fW)kF&Vg wﬁéﬁé\ﬁtk‘o'&ﬁb T QHPBalH GRRPBEnddntly aéeﬂacfi—:‘ami?er‘ﬂeﬁ‘)‘drogen
i n such he nodifications are” 25 cl eaved
cyeealigdy awhlkwbwclﬁ@kﬂ@ihy Uikt dfendimiting exaraples of alidamino groups
e fa S
mcRﬁfeerﬂéthﬂﬁm WHCH,]Y&h@ahino g’ﬁﬁ‘-lm-'iés7 §§ n %ﬁyl%lﬁg isBp®p V\i)amlno

described for instance in 9/ 33815
n-mdylaming Jselitylggingosessudygamine, ﬁeﬁctts&t%]“'ﬂt)ef@ih??é’l'?é‘i“ﬂo kﬂ?‘d the like.
reference. Pro-drugs are characterized by increased
Thg tsmyksio aﬂﬁqﬁeﬁ‘fr%lﬁdefﬁfséorﬂé"a%fiop@/ =Ret abol i zed into the

active |nh|qtf)|tor in Vi) 30 In an particul ar
The ie5BY PG |, refere ‘b & SETHR ention provi des conpounds
of Formula I, [11 or IV, wherein, Y,, Y2, Z1, Z2

have the sane rreanl ng as that defined above and
wherein Ar' is selected from2- or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-
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i mdazolyl, 1-, 3-, 4- or 5-pyrazolyl, 3-, 4- or

5-isoxazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or b5-
WO soblossaedl yl , 2-, 4- or 5-thiazolyl, 1,2, 3-trrPecmBP2025/056390

-2-, -4- or -5-yl, 1,2,4-triazol-1-, -3-, -4- or WO

2006/ 058905 PCT/ EP2005/ 056390 19 -5-yl,

1, 2, 3-oxadi azol -4- or -5- yI16 1, 2, 4- oxadi azol - 3- or

-5-yl, 1,2,3-thiadiazol-4- or -5-yl,
The teanuammmm -rgferspio th695dUp (Q'?_O)ENHJ hi adi azol - 3- or

-4-yl, 1- or 5-tetrazolyl, henylé 2-, 3-_or 4-
Thpye,muwmmqalkybr refersyte ithmzquny NB.R whereglR is alkylene or substituted

r | g :

alkgreﬂt\;‘ RdTE qjlkla‘r})ﬁg?/r} glh ilr)?r or sﬁ]bsv:g)ltu"l_’eddrﬁkﬁ?'std'%fé r?é?%lﬁé?&x, and?Rs is Hiydrogen
orakw@szd?flnﬁq/merem- 3-, 4-, 5-, 6- or 7- benzot hi enyl 5

benzi m dazol onyl, 1, 3 benzodl oxol yl ,
The terng’a ll@lawnqqaéhﬂnyi" refifs to @ group (@r%N%Bn!fhﬁﬁetholswydrogen or
alk§fr or stbstitited atkyl a@'deﬁﬂed7hé?§iﬂzé’rm’ Raéoéll}()}l or 3ubstiftited aikyl &3 defined

7-benzi soxazolyl, 2-,
he"Jelrbenzoxazol yI 3-, 4-, 5- 6- or 7 ben2|soth| azol yl ,
- or_7- benzthi azoI yl, 1- or 2- E):h Xll e

Thg telfgn gflkylargmocngony}ammg q[ﬁ ®S| ltﬁyla groupy -Nl-g R’R® or
-NI%‘(CQ@) ﬁRdRﬂJ\Nﬂélréih' Rq is hl,'droggn or ‘ticyl 8r subtituted- aIkyI as defined herein,

angcé %Fg{blé uied4]a[l§ylloga‘v aef%berkze%l% \ﬂlﬂwgrle%)(ll-?n a¥ky| or sgbstuted

alkgt. 3- di hydr obenzof urany-5-yl, indanyl, 1, 3-
di hydr obenzoi m dazol 2- one, 1, 2, 3,
Thé-téred Yaaoaty'Orefgrs lid Him@’ouyi-(yd)gerhlls a 2arboRyalkyltis @t alRyl group as

cofiiReva by E{e'iﬁ%%%'@'a%vﬁ%*ﬁ?t gl & e BHyar oxy, it ro,

m no, aZ|do cl oa . al kyl am no, .
T8 TorBip s baril 1k B < Uarno iy ke e 3p St ARy e to form
o(aom kyﬁherélal%hb las xigfinduizdboae Ydr acglar boxy,
al kyl oxycar bonyl , 15 al kyl am nocar bonyl
Thaltéry Salkyfoal‘mmyldey raferetoory ©-¢(=0)R" wherein R'" is as defined above for
acgl kyl car bonyl am noal kyl , aryl oxy, al kyl carbonyl,
cyl, arylcarbonyl, am nocar bonyl al kyl sul f oxi de, or

Thglté‘m t{ﬁ){?%r?lﬂﬂ F)lerédé eﬁtﬁgfﬁ({ll’gmfﬁyla%fqo?’gélf% 36# Formula

rro
-N B(CqQI)Rdaz-URS(C O)_R wt&rem R arm R5arpya|aalz isdgpendently glkylqgr substituted
alk?ri soxazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-
sot hi azolyl, 2-, 4- or 5-thiazolyl, 1,2,3-triazol-
The2te|;/m ”’Qkyleérbor%ilé’rjmnoéik)ﬁ re?erré Ei&é’lgréup -R’{BNRd ox-ac? e a)ﬂereln RP is

3- oxadl azo i azol - 3-

alkylene gr ?qkylelle gulgtltqtﬁchlw g{kyj; R(E]_ls hyﬁroggn yr aIkyI as defined hereln and R°
|sa]|kﬁa§dbee%dr\eﬁ‘éﬁ| - or -5-yl, 1,2,5-thiadiazol-3- or
-4-yl, 1- or 5-tetrazolyl, phenyl, 2-, 3- or 4-

Th@ytéin‘iiWalkylgmlr@(aléli%‘bgﬂltd@a)arlw , réfers 5 a GouP-RNRIR® wherein R' is
rim dr obenzo] 1, 4] di oxi n- 2-

alkéﬂeﬁ9 @p%@ﬁ%[)yialg}/ldﬁoﬁ, hydepgen or a yl or substituted alkglllI as d2ef' ﬁed herein,
and R8Ik F &hﬁﬂmmmﬁsaeﬂﬂw Hereéiﬁnyl 1, 3-

di hydr obenzoi m dazol 2- one,

Thtéﬁérﬁ{ TafdoX @ ‘Bﬂ%l@tfm’ |a§%§||'tolabféther%ubstf&uent‘l'eferéto aﬁgr&h‘p 2Bnsisting of
i 0

ancOxyg a@fr}/ qttzgéﬁg de l9;19|ropt| §ul)stﬁt¥teg @X'alggt or, lPrancheAd alkyl group,
cyc]oehleﬂlzgibthb e@ylalkybaﬂbyﬂbdﬁilﬁlkﬂngr’oup 1N8n-h]ﬁi’tmgde)@)mﬁléé of suitable

alk@’%@??i’f’r’r?calédzeom hoxyt e?h%xy, n- gropogy, |¥@0r089xy, n- bug'oxy, isO- butoxy, sec-
butbx@&éﬂ-@pﬂ@,&@xahoxy%nd tde likedb-, 6- or 7- benzi soxazolyl,
4- 6- or 7- benzoxazolyl 3-, 4-, 5-, 6- or

7 benzi sot hi azol yl, 2-, 4-, 5- 6- or

7- benzt hi azol yl , 1- or 2- napht hyI , 2-, 3-, 4-, 5-,

6-, 7-, 8-quino|iny|, 2-, 4-, 5-, 6-, 7 30 or

8- qui nazolyl, 1-, 3-, 4-, 5-, 6-, 7-, 8-isoquinolinyl,

or 1-, 2-, 3-, 4- or 9-carbazolyl, optionally

substituted by one or nore substituents selected from

hal ogen, hydroxy, nitro, am no, azi do ~cyano, al kyl ,

I B ~NONSOR
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-R8-R9-, alkylyn, N, cycloal kylene, -NH (C(R4)(R4))q-,
(AR (RA))g , -ARA) = -(CR4)(R4))"O (C(R4) (R4))W

WO 2006088343 (R4) )" _(C(R4))w , -(C(R4) (R4)) g(C=0 PCT/BP2005/056390
cycl oal kyl enoxyal kyl ene, wherein -(C(R4)(R4))q,
(C(R4) (R4))Wand -(C(R4)(R4))" are each 5
i ndependent |y aliphatic or {70r m a cycl oal kyl, wherein
each R4 is independently selected from hydrogen

Thaltéry "alkyitiio 0oyl itselflok b @t @f(miom sul@silttjgokpefers to a group consisting

of t%yEul[‘lifsyazl't])rjﬁy ttac%&?&%b Air’gloln%l ed éboalkglr rouR dc%cloalkyl group,

xycar bony et wee
amlaiksdmon ayceptyldied varewp. Noa-hmlltlﬁgaﬂ@mh?% oh relkylthisggroups include

en d r
It}é@t eﬁl_?gmghgtlmr?l §(EH lCl—l S ﬁr" Jﬁﬁ??l@g |9(5F9b‘@/|thlo n-butylthio,
lSOb('l\ZtﬂRﬂ)S(eRMJ}X!fb@:@)‘LbU%& érfwxlé hes"kﬁndependent |y

sel ected from hydrogen, alk hydr oxyl
The ftery "aaYlA@IEIOk Y itsel opaspart ﬁé@l’ﬂﬂi@s’épwmntaﬁfﬁ&éyél QeQyp consisting

of aénk)éhﬁ’l@ gﬂ)upoéttacfﬁhg)’tboéﬂé%'i Q%Wndeﬁbdd@ntﬁn sbiBEREhcyl gPoups as
bet ween ; wherein R8 is a

deggriced \befgre.. Ip (qap{gf)ﬂ(qthg acybgravps of a\,&/\@qrrgmyllggglpse?re att;ched to the
anﬁrﬁi §%SQhé§eor'@pﬁes§htr‘i%@esbm as ﬁr@élmég%ﬁlﬁml@és SAFPe like, and

wherein R14 is selected from 15 hydrogen, hydroxyl or
ar%\?wmpaﬁﬁ%’r'@lﬂl"ﬁ mearing Af tha tFedcyiadtiteen 0 and” 3,
wherein R10 is selected from - é%m (R4)

ThS (BRI Gea 5 THASEEY G ROP PR il S SrORragnpriafo uoro, chor
broWidd2dbdd.C(R4) (R4) ) g, wherein mis an integer between 1

and 6, wherein R12 is selected from hydrogen, alkyl,
Thatetin "haroyalkgl" lalone 0P in ednibyihatidhperars to ahealkgiraditdl havidlg it meaning

as%?aﬁn edaacb‘ﬂylﬁpv % eirggggtg} sel ect&glsg{/%[[%%vdr ?Aﬁtﬁ a ha?ogen as defined
aba\l'ekyNGﬁ-lllbﬂmgl examplas yof, s&ﬂd dhglled nraiRalisS wﬁ;&lderﬁidromethyl, 1-
s R R Bl 25 oyt o v e

gt%ﬁg Rﬁ'r Ol\éﬁéj ﬁéln’c&cro&q% %Fci R er%:t:é) érﬁnél |r_aéilc ?havlng ’the Neanlng

as Aefined droze wherein one b ioee hydrogemslaﬁe remilac)ad WRB a~lnalc)genFé& defined
V VI VI R‘ORlOR'OAr L~-NO" L'-Ar2 Arl,,
ﬁ\INNHLZAreAr - NXL-A2 Y\ IMN--~ R3 Yi\

Th% tefin nh%!)élkggyXNgloEg °AQE F%n't% r%foﬁ) rég?r% kro% o Flsr a -O-alkyl

wherein--the-raleyl egroup/\is zmbaitmsagws 1PQT IOERR @966 630Ms. f@r Xixample,
" 4 I n, R3, R38, R9, R0,
h%tsélk@ 'lngru&&e Cgﬁlf‘ %dhave he sams nmeani ng as t hat

The term “sulphonamide alone or in combination refers to a group of Formula
SO-NRR® wherein R? is hydrogen or alkyl or substituted alkyl as defined herein, and R®

is hydrogen or alkyl as defined herein.

As used herein, the term "optionally substituted alkyl, cycloalkyl, alkenyl or alkynyl means
"optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted alkenyl
or optionally substituted alkynyl , wierein the substituents are the same as that described

above for substituted alkyl.

Whenever the term "substituted is used in the present invention, it is meant to indicate
that one or more hydrogens on the atom indicated in the expression using "substituted is

replaced with a selection from the indicated group, provided that the indicated atom s
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defi ned herei nabove. According to another enbodi nent,

the present invention provides conpounds of Formula 5
WOXR0dons89dXI X, RL ORL ORL O Ar ~N O L~ Ar'  paivEP2005/056390

ArL I iNL~ L/ jr Are L NAre L N Are NR3 R3 Re Re

Re XIV XV XV R1L ORL OArl,, NRLO SLe AA' NS

Lz N3 Are L~ N3 Are ON J° R2 NNRR-NR3 XV

XVIII XIX RLORLO At NNLe ArY¥° NNLe O L~ N
norma\nvaleney 1s1not exceggeasl, and $hat the substitytioh resulis in a\chemically stable

cipSisn | Fp i e hond Rghyc § oo
degres okpurly oG RapéonRBixtPe, )i formulatin ntocaherapewicRgent.

RLO Ar'L~NOAe AAL~-N\ S NL2 Are Ar1~L~N S N L
Whaneveriused mithe preserkinientios thederm oompoupsts/pf the inveptiorp or a similar

terfiY % m%‘éntl-%o .A&dae tﬁe/ dﬁ%&n?ﬁ%f %8héral \P'aﬁﬁéﬂéf] /e i o JV and any

sel ected from?2 -or 3-thienyl,
subgrogp giereqh| This teIm algo refers t@ﬁhescompﬁuagg ap @pplctfd in g'ablez[L and 13

an@'their Qé(rfv%ﬁ%sgw-oﬁdes ‘J;alt@%oﬁmte%%?&rﬁie%' stefeoisoftieri€forms, racemic
mn?tun%)éatzagtomerlc forms, optlcal |somers analogues, pro-drugs, esters and metabolites,
as well as their quaternized nitrogen analogues. The N-oxide forms of said compounds
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.

Asterisks (*) are used herein to indicate the point at which a mono-, bi- or trivalent radical
depicted is connected to the structure to which it relates and of which the radical forms

part.

The term "pro-drug as used hereinmeans the pharmacologically acceptable derivatives
such as esters, amides and phosphates, such that the resulting in vivo biotransformation
product of the derivative is the active drug. The reference by Goodman and Gilman (The
Pharmacological Basis of Therapeutics, 8th Ed, McGraw-Hill, Int. Ed. 1992,
"Biotransformation of Drugs , p 13-15) describing pro-drugs generally 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
99/33793 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 particular embodiment, the present invention provides compounds of Formula |, Il, Il
or IV, wherein, Y', Y2, Z', Z? have the same meaning as that defined above and wherein
Ar' 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
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20 isothiazolyl, 2-, 4- or 5-thiazolyl,
1,2,3-triazol-1-, -2-, -4- or -5-yl, 1,2, 4-triazol-1-,
WO 2006/058%05 or  -5-yl, 1,2, 3-oxadi azol - 4- or - 5-BECT/EP2005/056390
1, 2, 4- oxadi azol -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- y1 1- or 5-tetrazolyl,
phenyl, 2-, 3- or 4- pyridy 3- or 4- pyrlda2|nyl 2-,
-5-4l, 1,%3- omdla.qi}gnf ont-atylnyil2, 4-@xad|@zol -34.0r -&yl, 1,2 3-th|ad|azol-4- or -5-yl,

006/ 9
Ly A
pysdyl, 3-or drpyridazima.ol-usy 15, op6-pydmidingl, 2-,53-, 4-65- 612H-thiopyranyl, 2-, 3-

orzmwmﬁp&l 13- Ee%z'@]&afger?iqu | 3 % b@ngocg Q%GII lyeSn'zothlenyl

beb@mgaﬁplg@ﬂon53|-ben;od|0)gnlyl 4~ 2-53-, 4} 50r6- or 7 |ndonI 1- 2-, 4- or 5-
beXzﬁﬁfé%&?erl a%0|4/ | 5- % or ffbenz'i)p»yragolypr:i-ga'-b@ 2Ngi §P7(Béﬁ%|é/dxazolyl 2-,

4- 75-beﬁ-,chr361bﬁn%@(gzg}yl 32, g_nfﬁo X%é%rybbemsmlgzolyl 2-, 4- 5- 6- or 7-
behﬁﬂléﬁayla4pby b. néphtlgfl 3naéph§h£|- 728iqu?holln)4 2-, 2, 5-66- 7- or 8-
qU|no I nyl 7- 8-"qui nazol yI,
qumazolg 43-, &5, 5 66- . 8 |goqu§m{1@,ylng|q q!19ydrobenzo[1 4]d|oxm 2.y, 2,3-
dlhgrdr%bghiﬁ[ﬂﬂﬂhﬁm%ll 4] d'ZQleﬁ drobdnzofliratty-5-yl, indanyl, 1,3-

ﬁdrobenzo[ 1,4
dihydrg GFWHWQBQ!%?B‘F uf aﬁy354§}?traWH@&ﬂW‘t'a@| -4yl or 1-, 2-, 3-, 4- or 9-
cat‘ﬂ)‘aEch r‘éﬁﬁ‘%ﬁa‘ﬂy "Qutgﬁttﬁ?’tba B%/"‘Sne br n?oreesubstltuents selected from halogen,
rona anel

9-
hy%’&?‘!ba{%q ﬁm'"‘bp’ﬂ'%gvmp §H‘t¥ tqv?la«'t"@d E)'W%’H@Oo?'kﬁ’ﬁ‘r eSOz'NHz aryl,
ﬁe&k@ﬁwyu tHéte%éryI%ﬂkk/IGQia%hllfyl ombak@@erhaw?ym)edwy alklibkybarbonyl,

m no, azido, cy | am n
alkidrarbon g @mmlde ey %ﬁ(@m'mﬁw aryloxy,
alkprb@®ah{yacyl, lemb&msamuhaiaﬂﬁfnyll alks}laulfmm or alkylthio,

al kyl oxycar bonyl, al kyl am nocar bonyl ,

whél'é{ryhszué seleetad dem hek arrogl @ gt 3-thienyl, 1-, 2- or 3- pyrronI 1-, 2-, 4- or 5-

B e e

isoﬂiidﬁ;dlyﬂ a-04- oﬁﬁ%mmzalylAﬂ 2,3-8iase||-‘ep-t2e,d-4f tbrO-Bl-y?, 1,28-tdadolH y }-3-, -4- or
-5-§I; 1%3-?6_ cgége)g- ver iyl Zl_g_,g-roﬁadl o35 8§ 5oyl 1%,§-irgg<ﬂézd)?-ﬁlbror -5-yl,

1 ﬂ-tmmmtayér -5-&4 1,245- tmaidiézdmamohyy{l 1-9r 5-telrazoly!,5henyl, 2-, 3-or 4-
pyrl(‘%{?tf{] 5 ?f(lje!zglzyll |’2-,44;[, g—ro&_ éyrllllgﬁl ?yl yi 3 th}/}gr‘o%etgfzrol[‘gé]%%o_x%_-z-yl, 2,3-
dlhyBFojoenzoIJ 2ldximérgl, az ol -243—dibydrel5er32bfurdny25 yi; oxadiraaoyl; 3- 1,3-
. < 5-yl| . . hi, adi o) : 4- - 5-
arfeegbidimagrdsintst g % ofanfioiatfignariy, 3 3 & & oo
thiepirarlyl, 2t- 3-aor 454I‘ﬂ-¢§tlowza11yylz Pheénpt, 6-2r 7- lﬁnzofuryn 2-, 3+, 4 , 5-, 6- or

7- %Ebtﬂ?’éln I §enz|%|d§zc§<¥r{¥1 ﬁa%lr)%#gﬁlfgfxl i] ot 5 6 or7s mgjolyl 1-, 2-

AEOOrUBH)pdzlu‘arQany[ 11-4]3di dx%i 9+ &-ydr, 7-benzopyrazolyl, 3- 4- 5-, 6- or 7-
3= di d ohenz I Rdgny

beﬁ%‘}%%,)%? é% igl % %ZO?%&n%x)éETyl g il ¥3 '6- %r%'benasothlazolyl 2-,4-, 5-

, 640t ebeatipidralylapt ¢rt2-aaphthyl, 24, 3- 2, 5-36- 74,-8-q@noldyR 2-, 4-, 5-, 6-, 7-

tahi 2- r -4k i a . 2 a 3 , 4 i
or glﬁtﬁrgé%%!‘y# 354 b%rgl 7 éhk&gﬂh%ﬁ%)’l gry I1 : 622 8-,°4- of*B:carbazolyl,
optjoriaéin zolvs’qiitéergz by onewzumnrel substitepts seleed ramdutiiegen) hydroxy, nitro,
a"éi%e%gom% gg% a'f‘)":' fycﬁoaolﬂfl irk&lﬁ@%y 6alko]<¥ -30,-NHZarf, heteroaryl,
hetprqaéylglbyjyrahglpglkyl 3- halqalkoxy,, @alogryl7 2carboxy,  alkyloxycarbonyl,
aIkQ%ﬂﬁﬁo%gﬁ%ﬁw 3’5Ikyl%t1lfonémlde5 hetgrocf’élyl7 Qﬁﬁ&%&ﬁ@d%w@ aryloxy,

nzi sot hi azo
alkylcg@ﬁgylhacyk @ng}q:arbqnyl @mlrpcampfgﬁg ﬁyylsulgmdegor allg}dth|05
6-, 7-, 8-quinolinyl, 2-, 4-, 5-, 6-, 7- or
8- qui nazol yl, 1-, 3-, 4-, 5-, 6-, 7-, 8-isoquinolinyl,
or 1-, 2-, 3-, 4- or 9-carbazolyl, optionally
substituted by one or nore substituents selected from
hal ogen, hydroxy, nitro, am no, azido, cyano, alKkyl,
cycl oaI kyI aI kyI am no, aI koxy, 802 NH2 aryl

o, o o, o o o o o - o S
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23 cycl oal kyl enoxyal kyl ene, wherein -(C(R4)(R4))q ,

(C(R4) (R4))Wand -(C(R4)(R4))" are each independently
wa@badoplsgodx or form a cycl oal kyl, wherei n each RAI/EB2005/056390

i ndependently selected from hydrogen, alkyl,

hydroxyl, al kyl am noal kyl, carboxy, hydroxyal kyl,

al koxyal kyl , al kyl am no, 0} al kyl oxycarbonyl; g is an

|nteger bet ween 0 and 6; v Ts an integer between 5 0
wherein 6.2 aisd awiniéngargroupt egkecteldefmmea singladbeénd, waegreup ¢f1 Formula

2 TS OSSR S oo

(Q(@ )R )i @d(é—‘rﬁBr)d%a Mty s elCERHET)N- fQ(R1 Marelr ogdf(R éGR())& (C=0)-, or

c élﬁlg@éﬂ%a@% weﬁnﬁk@(h‘* F@‘% Ké?ﬂo ?g gﬁ@’ g l(d‘g(R“)gv- are each

Indenerety@tly igliphvatie rer Goran @ cwclomylmeeeelm eﬂsh Rs ISalnH?PWently selected

fropd %%1;684)a)@ Cﬁfﬁ}é}yl 0%|ky(a%%)k( );A:B &Rﬂgm&gawigﬁf Sikxyalkyl,
I'S n

sel ectéd Trom a sing
alkai@ﬂ@)Q or @fxglosyqartRnyl; ads §e|"éeaeéd>etweem0 ﬁ%lﬁo‘g Bran lnteger between

Oal?lﬁ‘@'é??&y\hlsoén |ﬁ{e|§¥}bet%&{§'aﬂdﬁ is an integer between 0
d 3, wherein I's selected from-(C(R4)(R4))"

ket R GRAY) 1 Fnklr% 19,@; (GUERA Ridta_shigle (nE) (@@45(R4))q or

%1?12%\2\% wherein mis an integer bet wee
(CAR AR5 ) e@a Wheff!s1 ra9 R ig dndeperdently el r%’@nhydrogen alkyl,
hyé&jokyi I Rg mincHIR, al KiboxyR  Rydfdtyafkyl 0 ndkoxyagl, Wgky@drhino,  or

are each mdependentlg sel ect ed from

a"‘MWYQ?@%‘WV' eisee'rﬁeeeype eegno and& al kyl |

wh'e? I%J ({% IkyI &)(%%M(Rq‘grgrg Q@Bﬁ%é & wdhereln R® is

seléﬁt@@rfﬁbnﬁlga hmglenmﬁmer(cemgdﬁ)ner&r t@b@tmrmgh Hﬂﬁ?reeéleeted from
oVl 0 avi St ructur nmul a
ryBoBen TSRroR AR Akl Mg s al"d"%l?f ot Gpnd & £ o

[, d,f hyl . PR
wSRIECRR% 'SR RH BRY) sl o 40RO
(Oan)WD)gMRﬂ))-KG(,Rﬁﬂ(Rf)QxlWheﬁelylm is ardimiteger between 1 and 6, wherein R12

s ﬁeéeeeadn{)%ﬁ BRAEORT AR LR Tan{;?'ﬂﬁzorbewidmﬂngh 5yl
W L K o R Rl SR AR B, s, a,

araiod, iQ};F@d dy;zloalkblsalkylmmmwdrlac§2|5amthe to 4 subst i tuent

selected ~ fromF, d, Br, -CH3, t-bu, -OCH3, -NO2,
whe@@P R is-selected. framn hydroz;dn C@@-g@)kyNQr@ﬂ;{Qq;yclo@kq]( =0) - CH3,

S, -CH2-CH3, phenyl, N-norpholino, -S02-CH3,

Accqm;t@g tocn:meferr@ﬂaemlpo(ﬂma@) tieHpresest mphoncp&@des}mmpounds of
F°"§‘§)39),ﬁ , -C(=0 0 CH2-CH3, -C(=O) NH2, -N(CH3)2,

- - ) 2, phenoxyl, benzoyl, -C(CH3)3,

- O (CH2R2- CH3,0 - OH or CN 30 whegein L2 is selected

bdind t(CHZ\}Q

fr ompsi L L2
romsl W&P o%:j}k D)kN/ -
CH( CH2 RtH( COQH) M , WO Y‘\w o

2006/ 05890% PCT/ EP2005/ 0563 24 (CH2) 2- O CH2~4

QHZ N(CH3)2) - (CHR) 2- , or or V\,here n L Ar2
-ur wher ei R Ar2 | Sﬁl ect ed frdm phen I
1Ar1h‘&lp o \[&apﬁ LYN r 3/ Y L3,
) e
Vil X

R!

o
|_ | Ar2
A 2} AN (e AN N X { “rer'
: NY Y o O re

Yo )
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benzodi oxol yl, benzi m dazol onyl, pyridin-3-yl,
pyridin-2-yl, 5-indolyl, 8-quinolinyl, 2 5 thiophenyl,

W@ 2®e6msd993r obenzof uran-5-yl, 2-thienyl, 3-thi ePgl/EP2005/056390
2, 3-di hydrobenzo[ 1, 4] di oxi n-2- yl,
2,3-dihydrobenzo[1,4]dioxin 6-yl, indanyl,

1, 3-di hydr obenzoi m dazol - Qﬂ benzo(1, 3)di oxo-5-yl,

i ndan-1-yl, 1, 2, 3, 4-tetrahydronapthtlanel -1-yl,

2-benzof ur&h-5-yl, pyridinXk-yl, 2-benzoxazol yK|ll or
zof Dpsi 1d y1 5uab,

A2 530 ORIl 118 #?‘f)h’"#"éﬁ%a%*@ i gresiio as that

defmed hegpigaboveCHs, NO2 CO2H N | "- Na, + N 10
-C(=0 -N(CH3) 2, -OC(=0)- + ~, s, I\I-m)rphollno

Acc@mg@@nothgh@npq)dlmeg@ﬂle@qgseni @:lgntlor(p;pgdes compounds of Formula

X f(xd+ C(=O0 -CH3, -S-CH3, -C(=0-CH3, -C(=0 O CH3,

-C(=O O CH2-CH3, -C(=0) NH2, -N(CH3)2 - S02- N( CH3) 2,

phenoxyl R benzayl, C(CH3)$‘ @ (CH2) 2- CH3 Ror G,
wher aiQ I {e, bord, =0) - 1215 Ankesnel
sel ect €d f\(p hy'ﬁgoﬁrzen Cﬁéi r ',\'gl(-—”@)CI—b'Q@T rel"h AR

R3 is sel efted, ffom hydrogen, \GHE' phenyl, ben R@)r
-C(=0) - CHS and erein RZ){,;P sel ected fr mydrogen
- CH3, - C( O) In yet further enbo t he
present |anent pon prow des,conp unds hawxx@
| 2
> N7 AR

st ruét‘\er«é‘!\(l@ S Ipet«{e
XXI X, N"N‘;/Z;ebﬁ RN - ~NR 70LL
wherein the gkoup is seI ected Tgeofn - V +OH - NN O s +\

ST+ AN NSINFF f f g 9 ~ P N 2 yRerein

the group, Rte is select from-N, ~, INor L WO
2006/ 058 05NP / EP2005/,05689Q SN L~ \ ANV \I\I6
rNV PRy /i*z*h,ezgﬁ\%up'\'\irs ﬁéf\ﬁdfrom\N—gf \N
OH or *"' ' lherein R12njsnsekect ed Pyefirfy hSae
CH3- C( =0 - or benzyl, hﬁerel n Art is sel edq3

fromphenyIR6 i ndol yl, 1- napﬁh |, 2- naphtly, 2,8 5
di hydr obenzofX 4] di oxi n-2-yl, XXI XXl
2, 3-di hydrobe zo[ 1, 4] di oxnﬂn 6

B A N s NH, AR

di hygi o )] 2eQney
4- tetrhhy&lr na 'f/aql?anelLl-m enf¥of uran- S yf ,

pyri di n-4-yl g 33t hi enyl, 1, 3-fenzodi oxol yl, R2
benzi m dazol @iyl , or 5- (2 3- dhfpydro) benzofuwl
opt i onablqy supst i tut ed WI th one to 4 su%sc}_:ﬁt uent
selected fr F, O ( F%
- oM = 'b((so bFB% % th .6—!3 AP o AT s T LAe
N- nor phol i - CH2- CH3, ph CH3, - - ,
- CH2- NH C( =OF CH3, R R?
XXVI XXVII XXV

IIQ1 S 9 Ar2
Ar1\L (N\( N/_\ RE_RY
[ N e/
R2
XXIX

wherein Ar' is selected from 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-

[, i1ndanyl ,||a11, 3-0

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-y|, 1- or 5-tetrazolyl, phenyl, 2-, 3- or 4-
pyridyl, 3- or 4-pyridazinyl, 2-, 4-, 5- or 6-pyrimidinyl, 2-, 3-, 4-, 5- 6-2H-thiopyranyl, 2-, 3-
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-S-CH3, -C(=0-CH3, -C(=0 O CH3, -C(=O NH2, -N(CH3)2,
-S02- N(CH3) 2, phenoxyl, benzoyl, -C(CH3)3,

WO 6aERY2- CH3, -COH or CN, wherein Ar2 is sel et BEPID®0N6390
phenyl, 1-naphthyl or 2-naphthyl, pyridin-4-yl,
pyridin-3-yl, pyridin-2-yl, 5-indolyl, 8-quinolinyl,

2-t hi ophenyl, 2-benzoxazoly. 1, 3-benzodi oxol yl, 2, 3-
15 di hydrobenzofuran-5-yl, 2Z-thienyl, 3-thienyl,
or #;:43-thidpycanyb @nzd| 45, H.d6-0xi benzpfuryl223 3-, 4-, 5-, 6- or 7-benzothienyl,

z Y- I nglaryl .
bef# %@Eﬂgﬁpog[g#ﬁeﬁﬁlgﬁzo’l @2 iohg 2ge%o? 1or37dndo)?/ 2 4-or &
benmlmquylyn 31, 4-25-, 8; ozmbenlcm;aipkvh 3ptdat $-aﬁeor ZLbymZIsoxazolyl 2-,

4- 25 0enzaf Hi rjpdi Q%ﬂ%h obonyl = 0 :
5b$zégfzrbgﬁzq§a¥&gt %ngl Is; gu@srt”)ute rgég)gﬁebo?zyrmre6 or 7
berzihigzolyluéners 2- sanhdtr.edt: Br. A i, Br.07-, BSID'IDO , 2+4-.&-, 6-, 7- or 8-
quﬁ'ézoé?ﬂ)— §HY '5%'3 7-; %rﬁﬁ%lillhoi =i otg\gn%% Fﬁdloﬁnq 2-yl, 2,3-
dihydelpnzo[1, $M@X0|-%yl CF? 3- dlbxyrgbenzgfqzawr-ﬁ ¥ =0) - @danyl, 1,3-
dlhy§o%0|mﬁ§z&)—o%,?1 2% @t@fa@'ﬁmnaptﬁﬁa@ Qﬁd? 1C"B 3-, 4- or 9-

Cad’@(Qb‘\B)OBt'O"a"DSPMS't:?d Ctgggnfb jor O\Prﬁj‘ﬁé&béﬁagz%l Sleéekc)’gg’lz g@!{ne@alogen
hy&royM iyl TRRIRE azicg"% anty, a1k9(, 'C%lb% a8 R alkéxy SSOZ-NHQ aryl,

si ngl e bond or rein R3 1s selected om
heteyefindg éwtero@qglkyl H@Iﬂﬂlkyl bB‘HQ@"‘O’WF hatqandy cesoxy, aﬁ@yloxycarbonyl,
aIkWéﬁfr%c@rb%ayl' Salﬁﬂétﬂfbﬁﬁﬂlcfer Oﬁétewég/é?ﬁenalkykgfgonywmmoalkyl aryloxy,

n one e ntion relates

A SRR/ LT DG R

Whﬁé%f*%gs g@eqtgiﬁowé-.%éﬁuryﬁrgﬁ e?ﬂﬂaé{yﬁ ?@Fé?&ﬂ%@ﬁf 2-,4-or 5
imidaraunds- af oraipydzalyk\g-| 4- oM BRicEkdrold, 12-] 4 & &-6ekz68l, 3-, 4- or 5-

isgg{igﬁl@,k-? zrb-_g{'gr-t%%cz)gllm gﬁ’y:fogla Cf:l'{ - E-PgO-Q-S / O—%;y?ﬂo? ﬁT%"aZfl'?" -3-, -4- or

-5k ,1,243-oR4didzol-81 dRzBhly 1,2 40xad3azol-3- oﬂr5-§l- pllyz l&zmédlézol-4- or -5-yl,
N TICHE S AL 1 A
pyitidyil,z8 ok 4-Zbyri<ljazihy] 2-g4u Hror-65pyyimididyl 22, QudthydllembehzoyA]dio?('rn,-Z-yl, 2,3-
4-4- 0or_-5- . oxadj azol -4- or -5-y| 1, 2 4-

atdionphzsifablonge i, I8 ShdoRenhuai o, o “ridepy, 1
dlhlldliZ)bénztdlmﬂdzalZ-ohe 34, @ 3, S4-eltrahydrandptitianbi-Bgli 220B-,34-, B- 6-2H-

s 1% PSSO 2, EEY 037 Bogdlg 2. 5. - 5. 6-or
7- tﬁanpgmlenyldbenzhmldﬁquorﬁﬂ 1 mbenzﬁdloﬁelﬂlt—m, B, Bpy4-abry b or27—i,nd6|yl 1-, 2-
or 4 Nal I
ARt Wy 3%y, &6 TBenaoiadli. 54, 4 5
betnasmoamlyla2—ol40r5yl6 oﬂ7$>ebmxamlylo&ol4yl5- 6-br 7- b@nzlstﬂhl,azdyl 2-,4-, 5-

5- N \ 0 41 LYly = a .
. 630r 7-Benftjadoiy 02 nabbiny 2:, o’pyf% 8 bﬁ%ém‘ﬁh&ﬁ@f’ 2}/4- 5. 6.7
or @-quimazplyhehz |3so4(a§e,| €4, ,7-2 8isafujnobiny|, 6r 19r2-, 3-, 4- or 9-carbazolyl,

ondsBPSONARALY by o orFor Joosdn o rm bvgon, by, v
amino, (j.mcg),.qyaptmt algyl, cycloaligd, alkylamio, aficoxy, ?SQZ-NHQ aryl, heteroaryl,
he%j&&&ﬂ_&?%%[‘yhgp%ky,_ 4- galgalko% no?aam%fw I535°! Y bikyibxycarbonyl,

or 7-

F1rn
alkylamjrhcathonylo[ alky$wlfopginide? - mterocyclyl aIkyIcarbonyIamlnoaIkyI aryloxy,

alkgl'cgfbghﬂy%élyg %m%%wnlyg]am @89 )F/lfoﬁyb/ Elgglsulfoxide or alkylthio,
wh%‘;ret?’ré ?_ﬁ %Qg@gﬁ%ﬁtﬁ gﬁée&éd?ﬁeﬁlea sﬂni;lezbor?d a %roup of Formula -R&R%.,

1

alkgiymar bablol v cyomptuisne | y SRS by oReRSR M e RO,
-(CIRBEY))L- §4)@:@4))th ed_IRMRE,- IR e’-“ hy@(re’ ))H(GJG) or

amno, azi do, cyano, alKkyl, cycloa al kylam'n

al koxy, -SO2- NH2, aryl, heteroaryl heteroarylalkyl

hal oal kyl , hal oal koxy, hanaryI, carboxy,

al kyl oxycar bonyl , al kyl am nocar bonyl ,

al kyl sul f onam de, heterocyclyl,

al kyl car bonyl am noal kyl , aryl oxy, al kyl carbonyl, acyl,
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1,2,4-triazol-1-, -3-, -4- or -5-yl,
1, 2, 3-oxadi azol -4- or -5-yl, 1,2, 4- oxadiazol-3- or
WO 20094058903, 2, 3-t hi adi azol -4- or - I, PCT/EP2005/056390
1, 2, 4-thiadiazol-3- or -5-yl, 1, 2 5- thladlazol 3- or
- 4- yI 1- or 5- tetrazolyl, phenyl 2-, 3- or
4- pyr|dyl 3- or 4- pyr|dazh£y 4- 5- or
6- pyr|n1d|nyl 2,3 25 dlhy obenzo[l 4]d|0X|n 2-y
cycloaikyiérimymliotienez ayhereld diCHR R Bey (GR)R*)w and (C(R4)(R4))v- are each

md%pg_% ﬂ%//%r egiogrfmggcg?@?%kl,e whgéﬁg%@ R* is independently selected

from. tf‘gﬂmhydmaphmrpmhelalkylamlnoaﬂcyl garboxy, , hydsoxyalkyl, alkoxyalkyl,
alkgra?rﬂﬁé hy gWIBQy%L%)nﬁr q |§ an ﬂ{teéer%'%\ﬁégnqpé{ﬁ@gw is a% mte%er between

OaﬂdtﬁeﬁfﬂdﬂlﬁﬁhlytegebMWEW ﬂaz@ﬁonyl 1, 3- benzodi oon yI
3-, 4- 6- or 7- |ndonI 1-, 2- - or .,
whgrqyenlﬂ C] dﬁz brplwg g_roup 3selecied from g- smgle bond, (C(R YR))g-, or

(C;RQGQ"‘?)O-W{@)ZO{NMEr’elrﬁeacI"ﬂR“ i®inde gen&hrntlg%elected from hydrogen alkyl,
benzi soxazol yl benzoxazol yl

hydyroxyl4.- allqlamlgoallglll 7CHER%Y Sohyqr@g@kyq alkoxyalkyl, @Ikqu;mno, or
| hthyl 2-, 3-, 4-, 5-,
allgfoﬁca%?gf g di@ﬁ?n}féng;rﬂ)etmlébn% anGQip SR
wh%réinleéJ'éﬂg/lynl (0(3%4 (R“-’b) -C 14) 5r (C7(R4 (F@‘))!p-ﬁemhoolwnéyém R® is
gar tiona

Se@afsgtf“rqrmtaeamgge *msﬂ o(C(ﬁn)éFé ))suk%t i %Qh @%P'ec'%éeés pelgpted from

hy&rag 6] #droRyI@r @lkyl, whbielrPp is @Thieger Skivelsh 0 al@Bo, al kyl ,
cycl oal kyl, al kyl am no, al koxy, -S02-NH2, aryl,

wheefier Gt yls, shedtat efrerar yt@dﬂﬁxk“»nhal we(RéxR“)mekfwa@(w)(R“))q

or E@ﬂ%ﬁ{%bmg\ﬁ% g—gé%'\“)(lg“(q ﬁ(’éﬁ{rﬁg%néy Hgﬁgﬁr% 9ween ? ang 6, wherein

12a1lsls¢Iesterfn@ﬁalﬁlyd@l@3enhem¢rmyefyjdlkyl or alkylcarbonyl, and
al kyl car bonyl am noal kyl, aryl oxy, alkyl carbonyl,

whamjin R'aand RAraboeuth uampemume;elctedairdmlwdrdgem d:e—Cgczﬂkyl aryl,

ardfhyf 0L Ca PieiatliST, Aol ofadrh HEP S LR RMRafdrbeh, c.-Ca alky

or BkKy kyatoalkyl. cycl oal kyl ene, -NH (C(R4) (R4))q
-(Q(R4)(R4))q , -C(R4)=, 5 -(C(R4)(R4))"O(C(R4)(R4))W_
Acgording(tR4groktey )emifo{nerit) the, prege€i(t RAyenign Yoguitie) sgmmound having a

M e R S N Tl

phemyil,ph&-indolgy  f bnapthylcy c2-oapitlyl , ABalihyidrobenzdi1 Flz]ﬁnomeyl 2,3-

Bl Tt 1. 2 0 4
tetedhicdrepaithijanel-1-4al, ky | 2rienaofucan- %ylkyl onyrm nyhyl 1@?’ benzedioxolyl,
begﬂrtg %lo@ﬁtd"ﬁ%}ahﬁén ngr £ 2% dIh?d:%ZbéngBﬁ%&l %Bm%ﬁiﬁ s&&t@ted with

W is an nte and
ong stog 4 |8hlkstlwngrwt®blf@méﬁ £foBr, £H;, ntgbte Ko, -NO2, -CO-H,
-(C(R4)(R4))q, or \Eﬁ) ( R4N\)_%q(cw0) wherein each R4
-CL—‘@)& I\Réﬁ?ﬁn@@w‘d CISIeI e m ﬁr @@%H?léﬂéhyl N-morpholino,

r ox | 2 noal k , carboxy,  hydrox
'S@i'f%b'xyapﬁyl -OQFk,yl ahfe-l CbIO)aQHeyl tﬁc?blar b@(r;@)—Clds i sSCER)O-CHs,
- d el S n .
RGN B ol (R o s
He)g' "55' PectMd froma single bond, (C(R4)(R4))q
, Wherein Rl4 is selected from hydr o

- n,
Whﬁgﬁdn d-xy!s &Plegiery fromyigpls RORd: sClaar i-Hfedegper @12gﬁeerp*(b(c"'2o"')"
-C S0-OMIg! ei nc@f@ﬁ )S S casic pm - (@Q(@@ZH 4) ) "-CH(CO,CHs)-,

FC_I(R4)(R4))~ OO(C(R)(R4))q or E)(F<4))~;

N(R12)-(C(R4) (R4))q, wherein mis an |nteger bet ween 1

and 6, wherein R12 is selected from hydrogen, alkyl,

aryl, arylal kyl, or alkylcarbonyl, and 20 wherein Rl

and R3 are each independently selected from hydrogen,

Cl-C8 al kyl, aryl, aralkyl, C3-C8 cycloal kyl,

al kyl carbonyl, or acyl, R2 is selected from hydrogen,

C1-C8 al kyl or C3-C8 cycloal kyl. Preferably, the

|nvent|on relates to conpounds of Fornula XVII

s o o
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tetrahydronapthtlanel -1 -yl, 2-benzofuran-5-yl,
pyridin-4-yl, 1, 3-benzodi oxolyl, benzi m dazol onyl,

w@2dohiosgohenyl , or 5-(2, 3-di hydr o) benzof ur anyl , PCT/EP2005/056390

optionally substituted with one to 4 substituent

selected fromF, d, IBr, -CH3, t-bu, -OCH3, -NO2,

-C2H, 30 -C(=0 -N(CH3)2, -5 C(=0-CH3, S, -CH2-CH3,
phenyl, N-norpholino, -S0Z- , -CF3, -QOCF3,

-CH2-NH C(=0)-CH3, -S-CH3, -C(=0-CH3, -C(=0) O CH3, A
-C(=0) O CH2-CH3, -C(=O NH2, -N(CH3)2 S =802- N(CH3)2 8

<O%E?%¥Lsoo§%é§%a%%>?§%9asaé@o pe QNeIT AT ds

sel ected from single bond, -CH2-, -(CH2)2-, -(CH2)3-,
CH( é{—g - CH( CHz2- OCH3) - CH( CH3) -
, -CH(CO2H) -, -CH(COZCHS) A

X 200 CH2-, - CH(, CH2 N(CH3)2) (CH2)2 CH=, or ,

or vvhelgeln L2-Ar2 is r wherein Ar2 is
wheggin e dist SBIFFISHe IPM Pi‘emélph% 'P@Rhﬂzyll - gARORY[ pyridip-d-yl, 1,3-
befztdidkot, 4b¥r|12|mibaiolbr%mz®9hdm@-w| pyhe.nzzyn oamab|9ny8quuno||ny| 2-

ridin uji nol i
G ono R e cro B ae iaoeyo B RS i Baref 21 3-iB s acizol cioxin-2-
yl, 3- t hiseditfdrobsno[1 dildiyxii-6 36N Z Ofinbadyidi 0X1,B-dthydlobenzoimidazol-2-one,

R 50 T W e
pynumdawi 1?-)!)bnzdkazdylll Or %edzﬁmzaivll{ddmibgﬂtyhklhlﬂi&lltedlbwone50r more
sulsiRishs seibrah iom BiBY onGh kGt o B b oot Sigrecot

substituents sel ected.fsom 0, S NH2, F, d,
-CB10)-NgEH; ), CH3-C(=Q)E8;, - % {2 Qz(_@) PNfrﬁi‘Bw)oﬂno 'CHz-CHs

one Sy SSEls G 0cS o BRAHTR, S Gt BB or0-cr,

-C(=C()©O)G+GH%I-|3 -C(=@NB, CH(CH3),C-SO)-X CIEH? - ghidBoxyd, Boer@pNIH2C(CHs)s,
01 él‘_l %‘) N(CH3) 2, phenoxyl, benzoyl, -C(CH)3,
f 26 , or CN, wherein L' is single bond or

whgel%ls%g@ng\%e d SO§6| ected from hydrogen, -CHS,

R3 is selected from hydrogen,

whe e?; gg&%{é\é %aﬂ)%é?{ %%OQC(CHiand wherein R2 is

L e
wh@reln Reis s@TecteZ! fror@hgd’}bg%?" '@Hs or ?C(=O§'C’H3 - - or

8- qui nazol yl

In 8ret PGk érﬂbf&dlm@ﬂt 'tﬁ@adrhyerﬁ Lm\?édtlbh't &gw%é rboﬁﬁ:%uﬁd% 4aving a
substituent selected fromF

Stw@eﬂ%Fomw@se'ewﬁtpmFe(m@b)i)ﬁkf(\/dﬂls)?%x OC( O) CH3 YVJN
S, -CH2-CH3, phenyl, N-rmr phoI i no, -S02-CH3, -CF3,
OCF3 - CH2- NH C( =0 - CH3 C(= Q) CH3
(=0 O CH3, - (=0 O CHo- CH3 &

) H(ON(,\N )ZrN ~
Whe@%%% \Rpﬁﬁ O?&y%ﬁ\f}a@%@ﬁ vvherel n L2 is ,’ ?j 0\

wher ei n Are [ sel ect ed from phenyl, 1-naphthyl or

@@lﬁp,h« prl O\?rldv\(syl pyridin-2-yl,
“qui nol i nyl , opt | on\TI’y SubsPl t ufed by one or nore
substituents selected fromnitro, -S02-NH2, F, O, Br,

OH, -CH3, -OCH3, -NO2, -CC)ZH,g~XAp 8_@ + N
—N }\R —N 8 N N

wherein the group  ~** s selected from ,/ or L,
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-C(=O0-N(CH3)2, -O0C(=O-CH3, r- O-1-, S,
N- mor phol i no, -CH2- CH3, WD 2006/ 058905

wEFOn6aFRD5/ 056390 29 phenyl, -S02-CH3, - CF3, PETXEFRN5/056390
-CH2-NH-C(=0)-CH3, -S-CH3, -C(=0-CH3, -C(=0) O CH3,
-C(=0 O CH2-CH3, -C(=O NH2, -N(CH3)2, -S02-N(CH3)2,
phenoxyl, benzoyl, -C(CH3) 5 -0 (CH2) 2- CH3, or CN,
wherein L' is C(=0-, wherein R is hydrogen, wherein

R3 is hydrogen and wherein R2 sel. e¢:t ed (£ @ @3 (j/
hydr < st 5 prerera = N
B30 o e '3%%%%%%%4
\r@\rne’t\@ﬁmz (’Wq\ﬁnol i n-8-ylam no) -t hi azol e- 5-carboxylic
S,&S)>2>penzyl oxycycl opent-1-yl) am de. The
present invention enconpasses all the conpounds having
whsremmeras seledpe fromchytiragen. Clds-(AQ)- IGHE- 30denzylas wel | as

the specific compounds listed in Table 13. The present
whergientAron isal seleetefl atfeam t pheaylho§dndalyl, t Adaptrehar2marhy. 2,3

dit9birobBRz ot LATRI MLy I 10 M@ih?&regeﬁzgﬁu]&‘oﬁﬁ@ﬁm gganyl 1,3-

nventi on, usi ng exa e structurally

dirydipbenrrirgidazel2- oaﬁ, énbadleneﬂttef@hyﬂmapﬁhé%raw 'W,n\?el?ﬁfizeih'fan 5-yl,

pyfidis- 4C)@”p0l3ﬂﬂ%n9f th?3%ﬁ%xolwven%bﬁﬂmﬁﬁ%lgﬁyl or  5-(2,3-
prepared using the non-limti nlgprret hods descr1 bed

dl*wemt?m@efwaawu opfional i seksdityied with pRe o A sepglityeny selected from F, Cl,
enbodi ment, the nethod for preparing the conpoun f /\"\27

Br} HGHJ, N tOmH;, CRIORT iGOH, tm—e; N(CH0)),, CORDEDyaHHON i ,
compound of Formul a XXX Lill 2\ /X O—I 15 XXX

R AR o B0, B8 Py ceorar,
-S- 09&32 -R1€0)-CR;, 9 -R=0) GOk, XXX#ODNHQ<X4N(CHL:,)2,XX-‘XD¥N((2|93)2, phenoxyl,
ot G CADEEBE TR A T L b2 A b 2
wh%,’eirb'_ﬁ\lesﬁs%lvtédzkgm) [.l;e}}ei\g] rup’hth%r '§f %-ﬂ}a:sﬁﬁrjgl? 'px’ﬁaiq(-&!-yl,%\{ridin-3-yl,
pyiiii0-2-yk35-anddlyRB-huinainyh &-thmpbempb a2Hoagzaxszdlyl atl, deenzodidxolyl, 2,3-
i) EFoBbRL AN By VO 28R 0S8RBT T L BEGRRO R 83A Ydiddn-2-y1,  2,3-
dihydrobenzo[1,4]dioxin-6-yl, indanyl, 1,3-dihydrobenzoimidazol-2-one, benzo(1,3)dioxo-
5-yl, indan-1-yl, 1, 2, 3, 4-tetrahydronapthtlanel-1-yl, 2-benzofuran-5-yl, pyridin-4-yl,
benzimidazolonyl, or 5-benzofuranyl, optionally substituted by one or more substituents
selected from nitro, -SO>-NH,, F, Cl, Br, OH, -CHj, -OCHs3, -NO,, -CO,H, -C(=0)-N(CHs;),,

N

” e 't N
-O-C(=0)-CHjs, \O, "O, \b, \(—3 , N-morpholino, -CH>-CH3;, phenyl, -SO,-CHs,
-CF;, -OCF3, -CH,-NH-C(=0)-CH3s, -S-CHs, -C(=0)-CHjs, -C(=0)O-CHj,
-C(=0)O-CH»-CH3;, -C(=O)NH,, -N(CH3),, -SO,-N(CHs),, phenoxyl, benzoyl, -C(CHs),,
-O-(CH5),-CHs, or CN,wherein R'is selected from hydrogen, -CHs;, or -C(=0)-CHs,
wherein L' is single bond or  C(=0)-,
wherein R® is selected from hydrogen, -CHs, phenyl, benzyl or -C(=0)-CHs;, and
wherein R? is selected from hydrogen, -CHs, or -C(=0)-CHs.

In one embodiment, the invention relates to compounds of Formula V, wherein X, Y', Y?,
R, n, R}, R® R® R, L' L? Ar' and A have the same meaning as that defined

hereinabove, preferably of compounds of Formula XVII, wherein Ar' is selected from 2- or
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The reaction can generally be perfornmed by condensing

t he conpound of Forrmula XXX wth a conpound of
WO-o0060580XXXI , XXXI1, XXXIT1 or XXXI'V. The conPEenEPi00®056390

can be perforned via the formati on of the acyl

chloride of the acid of Forrmula XXX and then by the

coupling of said acyl chlx;)&# e wth the am ne of

Formula 5 XXXI, XXXII or XXXI'V. |In another

3-faryb @elpn@titienyl,He, 2 ondeysalyl, dn 2ea44r ob &-ipisiazolylntd 3b - ag bmyrazolyl,

p I I l ~ i1 i -

33 %Ps‘is%%folﬁoé‘ b 4% @&gplgrg 288 ohfi‘Qoﬁllfﬁo AR5 tph%ayl, 1,2,3

he presence’ of ase. e sui t'abl’e coupli
trlazgle‘nt -Zeaft- be-5eb| 1e2;t4f§rma2br bmr3-hd- gr@uxl t3Apmadiang-4- or -5-yl, 1,2,4-

ox&di %ﬁbﬁbo &e@§|0%r994ﬁuklafkl9&4 ﬁ?dFQYlyb?E%,QE Eb. 2Q1EL: or -5y1, 1,2,5

Zotri azo anmet ur oni um

thla@&@ﬂn@u@rﬁmhds phéﬁ@traacﬁbrl phenylli de3-and- nwlsiylu%e)rtﬂ-m«ﬂd@xmyl 2-,4-,
5- OP6-pyhhidRy d| Cf 50V ﬁ%y%ﬁyﬁ@' %CB?Q-JI-HH?pWéﬁ%IQQo%p 4-, 5-,

co r|S|n | of oret hane I met A g f or mam

6- pj e@ﬁoftm/lx?u Be 4.HRer &oTr 7-banaothienyh benzinaidarqienyb 1o3-benzodioxolyl,

1- 321-' %ablesbaé-eorcﬂﬁ%lyﬁﬂ Eptﬁs&' &Bbﬁﬁrhm%ﬂeL 3-, 4-, 5-, 6- or 7-
ri ethyl am ne,

'di | sopr opy! eth [ am ne,
oy IaH By ot e b BerFEOr AR, Dol e e HoRnegIErgl, - 4 5

6- bNE-DERASINAZSIYIOFL, §2B- e of ¢4Jehitﬁﬂzalgla1f&f2‘fﬁ¢abﬁtﬂy|0ﬁ Bhe- 5. 6-,
correspondi acyl chloride and then cou

n l1n
7 e o s o 1 e R e o 2 By, 2.5
dlrﬁefbﬂéﬁ‘zﬁﬂ’f h}afbxﬁﬁﬂyle @@ih?&bﬁ@ﬁo[#%]&'i%lﬁ-@}!' > @mn@ydrobenzofurany 5-
coup n suc hydr oxybenzotri azol ( HOBT) ,
e e oo a2 O B e Dt e or 1., 2-
3-,hex@f - uézbai&msedswnau;( dlbEuten By ohe drlm&eadubantﬁéht& @BleBted from

nmol ar I‘atIO f or exa et ween I‘e ative
ha'toee‘ﬂ HY A5y ghiffer PRpig; ggdmwaaose!kx'aam@a@%d \?Q?Y{a"B?O alkoxy, -SO-
H§0| u@nt HBté?béWB heterbarqiaikyidi ﬁaloamylmha@amokpch%ldaw| carboxy,

Al e SR PPTGEERER. 0C amISEHEoTEITS: ;gagg.ﬁﬁémwew'

alk‘?fcaibbﬁylémlnbemyl uagabxyf oalkﬁcabomblaz;yl p%Fkazdbdﬁyl t iafinocarbonyl,

anE 4l E B et by i ot Dl £ R RY 1, 2
or PQlyaslyi, umzcm-bmrsaMa(z&?IO@)ar @ldrsqg,mpwl QI-W|<ﬁl51-|§k§Xazolyl, 2-, 4-

or BTRRBPONIr ot BB 001> LRr Db Y ARG s 4 or 5

1,25 riBael- 51 aa-t |-4;gorrr€ﬁ -Ar N, 3- 6xzard|atzbl-$- oeasyi dnz 4-3xai|aﬂu}8- or -5-yl,

ST B4 231585 P PR PR o 5

tetraaylyL, tpean)bez-l saeloatmnﬂylom bhé-pyadainyh r2-mix tsiree 6-gyrithidinyl, 2,3-

dlr&ﬁ%\%ﬁ) olé’P Q@IOX h ;588 ng{}'ggun:zlgt ﬁ‘b)gu%lyﬂ%é hnl lé(reéofurany 5-
yl, Waiahylng;% chhydtoheatmlmrdazolémnysl a,13, Qaetramdlfmepmaanel 1-yI 2-, 3-, 4-,
5- %%—If’f\ gra%gl éer}}t of 4. ﬁpth?o?g&%%gf 2m3xt2t”g a|397 -benzofuryl, 2-, 3-, 4-,

Mt onat I'C t'echni uCh “a's Colu
5- oﬂ%r@nﬁbergaoﬂpdsrwl tfenzlmldaquﬂyle1l,Bsbengod|pk0I¢Ia1gé2- 8+, 461%-, 6- or 7-
: ol4d,p akLi ye 13y, A E A
nddi et o e BT o S & P omyrazoi - 6 6 or
7- bia@fznsnmotyl I2 pbs@; 61 & Tcoenzoxardtyl, o, & 60br T henzispdhiazolyl, 2-, 4-,

5- & B LoD 1t RaB AL 5S-SRl 2, 05 o- 7
or iSquinazolyhgkalh.ed- hi 61 1-hé-isnguinolimdisonf-, t2re 3WGH- or 9-carbazolyl,
opﬁ%ﬁ%géﬁs@iﬁeg W/ovﬁ\? l%PQrEferQ ﬁg@%en@s écﬁé{ﬂF HC%Y eb!s fgﬂiroxy, nitro,

. 0ssess. ear to t
amingataziderecygho.t alkyl, epripdkyhdslkyamiriee alk@mmS@nN yaryl, heteroaryl,
h %Erﬁlﬂloneh KA € Aa i C n t haty I
ef;eerveé F)?a centéér chg%@?’l ea l{)'gcs)(ydl f% }/(e))r(%carbony,

opti cal forns (e.q. enantloners or diastereoisoners).
Unl ess ot herwi se nentioned or indicated, the chem ca
designation of 5 a conpound herein enconpasses al

such optical fornms in all possible configurations as
well as the mxture of all possible stereochem cally

i soneric fornms, which said conpound
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may possess. Said m xture may contain all

di astereoners and/ or enantioners of the basic
wordoeosd9es structure of said conpound. All PCT/EP2005/056390

stereochemcally isonmeric fornms of the conpounds of

the invention either in pure formor in adm xture with

each other are 10 intendes% o fall within the scope

of the present invention. re generally, fromthe
alkglagmcartonyi | alkyisuliohemidet ohethrocgdyl] | Akyigaebenytaminealkyl, aryloxy,
aIk?ﬁQﬁ)foow 5%}? dr?l?{('g dac‘mlﬂf)catrg&))l 'If&HdéTW aﬁ?ltﬁf) Wherein L2 is

Nt | SONers “an or taut o
a linkirigugiorp sgiﬁcteoﬂofrorlnu arisingle bond)ed geaupi QfaForlrmtbﬁlreRsR -, alkylyn, N,

tional | stereoc i somers 4y
Cy{(:lggigér{egﬁant | prrers Eé o?llg?der eoi s,(‘grrtenrf@gﬁ ) T'sqmers “CRY)=,
(GRARDGCEROEPING t o-(CHR IR BetHBROWGE t he(CQ%\rXB )a-(C=0)-, or
cyéb&i@lér{d*%lk;fr rgaﬁ (\:Agieiéuﬁf(g,‘ah“);r@?)' Lieme)rh).! B f(b(lﬁﬁ(R“nw are each

esent 1 n oun e |nvent|on
erdeptly alighatieos, Tormatasionlsylaherain seelt B ia dpeasdentie selected

frolnncHyH%gn Wigfdy, nh?&@xﬁc%nilaﬁfméarl@d | BNBBy, Oﬂydrb)tyamy' | aIkoxyaIkyI
al so bé cl ear desi'red compounds
alkylapning, iop alkylaxypesionyk, 8 '%?ﬁl"ttﬁgﬁj befwaesr§ and6; \pﬁquupga@pgbetween

0 a?HaCH Qﬁd \lv"% §ﬁ ﬂ’ﬁébe@%@ﬁvééﬁ@ﬂaddﬁ t WRelInAPaE gtllhﬂﬂ% b%b%‘éfected from
ps that are sensitiye t

a %"Fﬂ!e rbéﬁ‘é’t 'I(%W Xgn)éh' t‘l"ro'lﬁ@gﬁggd)qr(ﬁ:‘pﬁ'e wheegin egeh & |%aneﬁgndently
sel%@t@EOlﬁ%ﬂﬁ Rfdréded, | Qlk?lnt hﬁd}oiyl CalkyldHihoHH)! dcdr'l&g@r gﬁ’ydroxyalkyl

undesired reactions under those ‘conditions if

"ﬂ?/élfaﬁkyh@ﬂ am"e%mrfﬂkwmc‘@&%') 9é#0 WEegsF betweer 3&9 |5r ng
Wh%?elé’b diae\?ﬁ(ilt%‘fg’vyﬁ'\yo%&@ (gg)pgé@uqﬁr a S&}(h@ﬁ{ S)e'%g(ﬁl L:&/h%reln R® is

seleeted Vitsin af Bnagleebddmer-(c(aﬂ)m‘w i of(=eni, dvticR@iat RO s selected from
step in . the [eparation

rvdpSenevamnnald. shewth Frarhibsberst §aeds Tor e of

g BT, R SR I L A5

or AC(RB(R*))adN(RED- l(ro(caé)(amj, ommlem im0 s ah itegards@twesng1 tahd 18, wherein

“’*5@&%&”%?@"3?@ e Pl VG eofrifensvlermett ane o
wrgE R0 2 B ord BN rftcBASRrRY iectd oty SIGEBA e gyt any

ardlicil,t G0 cydldatiyl, aligicsmosyl, mgasad Rethis csla|ecised|fmohymogare@1-ca alkyl

erein eference in its entirety. It wll also be
or? gécy%lgéﬂf){ie skill ed person that conmpounds of the

Pr%‘gr\éﬁﬂlt ‘tt%”inb%htu’gﬂir‘él?he%”ts&wﬂﬂg oF #'5}%\ Oﬁé}h \Qﬁé)r%SAﬁ‘ %/ Kelected
een brotec ed W sul tabl e I Ona
frofi nehengle Gdrdalyht el-mandinyht e’énanhtIVheZ Wwdmbeom[hﬁwqu%yl 2,3-

YRS e RIS ke B ERL2Be 205. 825 . 7.
8-RiBENY58985 SROT ErRe GoBBEeBbd-, B24-The bpriestispquinalinyl, 1, 2, 3, 4-
tetn‘dﬁﬁ\é’&r%é;ﬂﬁtdén‘éf‘ig?r CBROURDEferdn -?0”730 idin -Q-*% a:Ngaibé-Berlf%dioxolyl

cording to t nven

beszimjslaralpadi 3-tHienhedylt Wa’-i (2, wlfwdmwgrwl phtaonaﬂw swhstiited with
on% fo réla%bé‘ﬁ'tdéﬁt' c@éba%ﬁl §,ag), Bhovsy) n &he @éﬁﬁﬁp'rﬁz -CO-H,

I'n partlcu ar with ion channels romt

nore in Y\Q Nlon channel s from
'CFIQ) "Kélﬂs)g uts?- err@)yCHan spec] l |y W tFHxG 3, Phenyn Aemnerpholino,

-sBy.chi, nt.eFactonrl h .bR,-NRROE=C) f@rli t f@cﬂgmn@km‘ﬁcﬁ{ t&e0)0-CHs,,
|nvent|on act as anta OnIStS Sal i on chann

(s)

-CERPIrHofHy, hr_C(BPHM@. ¢H ﬂan&@z&‘\(@*p)za@mmxyba@my‘s -C(CHg)s,
-03BRIGIoM-eDbt leyhese  channel's, and in particul ar

that the conpounds of the invention can fully or

partially "block"” said channels. Preferably, the

conmpounds of the invention interact with ion 10

channels froman animl, preferably a vertebrate

animal, nore preferably a warm bl ooded animl, even

nore preferably a manmal, and nost preferably a human

being. In an enbodlnent of the present i nvention, the

R N Y a1
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ant agoni sts of said ion channels and/or of the
bi ol ogi cal functions or pathways associ at ed
wo bmsesiovh. Preferably, the conpounds of the | PUBERP10051056390
bl ock said ion channels. 15 In a further enbodi nent,
the conpounds of the invention act as antagonists of
ion channels fromthe Kv f%in'ly and/ or of the
bi ol ogl cal functions or pathways associ at ed
whetein dvii ish selacted, frpme Simgleblbpnd,t HeHeonf§dimes -(§H2)she-CH(CH,OH)-,

_CHW @Eébl gﬁbk%'a@ zhant e corrpoufﬁgg Q‘I(CC{%EWI nze_ﬁw%%CHs)

act as antagonists of ion 20 channels fromthe Kv4 A
subfam |y and/ or of the biol ogical fugc)‘t-i ons or

t\he ref er,abl.y, b
(O(?g?fp% ds §?‘??kﬁm§"‘gﬁ“ g)(ﬁw%’l gck ?on chaln%%fhe??'i{orh'
Kv4 sub famrdy. According to a yet further enbodi ment,
of the invention act as ant agom sts of
J%%p [ channel nd/or of the biol og
unct r p&’(hﬁ(ﬁé{yﬁ alss 8lpglied drom phepyy WaPhthy'AP"sg naphthyl,
y.rm.sm wr ¢taﬂfeabbdioxdmebs&rma@uﬂd§nwf )trh.ﬁh Bnyv q:rynumm Al acikdolyl, 8-

Accor di urth ect,
QUPRYE o2 iRRRen. § A RAROTSALGE S bl SlNeRYe ReRY. 2.5
leyGfbbeﬁib‘{mm}%ﬂoS(mZ IS0 b|2®&|hy&6b§d2@[’mﬂh|§mﬁf6 ;ﬂhe Kml:anyl 1,3-

dlhﬁ@}aﬁé“mﬁ@aaﬁp%%tealh bt SRR LR og 2 3. &

tetfdmmabptatwaheb$-ydetE-bamzmﬁansqll uspyrglira4-g1li tBbérzoxazolyl, or 5-

hni que .or as the assays described in .
b RTB B BN REY o8 o mora st selpcteittrom nitr, -SO-
NH,her efRor e gener alBy be 0Hed (1LHas ant@g@HRi st s-Nd,,i on -CO,H,
channel s and/or of the blologlcal functjons or

-Cé@%{%ﬁ%?%@wﬁ@%os/ 056390 33E\7/||t?% rjﬂ‘ﬁ?i‘%"%? “CHx-CH,

phérdr-80eH c-Craf 10CRY, -G} NELC(50pCkigy 8-OFs, i-0(F Qi) eC(&0)0-CHs,

clsfipe el alicbl POaNFer ebe. Bap-el-cica

-OﬂGHb)ig-OHsaor i @N, v(ltdman ;m‘l Epsingie bonnd of mm)rrwmm &hls selected from

o8] r 3l | r nent
hy§§ "t oﬁs 6@% s*"és ss'gcrH P ated %qﬁﬁgrtn @‘%%q?n 'eﬁls’ phenyl,
bentyh on€l(sO)- BHb randawhéreinl Riris seleeted fopchyddsyeof -GHagor -C(=0)-CH.
invention that interact with ion channels fromthe Kv
Préfarablyy theainvérdion geldtes 1tp campann@oﬂwlFQmwla)XVIl,owhemunhéliS selected
t he Kv.famgl o] f 7b fungti,o
fron’ggt,Hwaé;SG angc Ué ﬂ{/l %ég §¥§ 6.-% 819h r¥| 1! § 4 %S 6-, 7-,
8-isanuiriolinyl.opptionhly ayhstituted wish tonado 4 aybmuebt edketes fwm F Cl, Br,
ion channels fromthe Kv famly, i.e. in an ingvitro

-cHP ol YORL, NEE! 200U |E(SOLN(c, 20400).LH) gy O "W

ar maceut i’c Y acti've agents art ar in 10
-Clclt-ﬁbls,ppf@@wr a¥- mrpf@fmehﬁonﬁcﬂautqil&aal-O@Bﬂp@ﬁthFbﬁ(rQ)dﬁl)is, -S- CHs,

i event n@pt Q -SO,-
C%%esﬁgsggglcgtged@&né)hwl on an% 12 r’omN?ﬁlgs) Rv SO-N(CH).,
phenrgiyl, enagyt, eC(GhsparQ-(Chid)aeHs - Qf QforﬁN)unds of the

invention that interact with ion channels fromthe

Kv4 subfam I/? can be used (1) as antagonists of ion
wh‘éF@rWl‘_el@ M tHerdiy Ars H@fs@l@bﬂe){ frcfhﬁ‘qfh@ﬁyloﬁ nta?ﬁthyl or 2-naphthyl,

bi ol ogi cal functions or ways assoclated thefew th,

pyfidig-4-yl,yaidine-$ryly ipy Adin-2; yth SU'VPW| cptipnaily gybglitiied by one or more
subtdrOselbciba FonPhitiek ©56,-AF,] ANCERNOR|, SCHLOAME -Kod, -coH,

bfamly, 1.e. in an in V|tro in VIVO or

hera eutlc settin 3). phag'maceut i cal |y
CltNIE ler SO hCHpar ou a8 o1 BT be. 5T opemeRHing-CH-CHs,

pharnaceutlcal conpositions for) the prevention and/or
treatnment of conditions or diseases associated wth

ion channels fromthe Kv4 sub famly. Even nore in
particul ar, the conpounds of the invention that

interact with the Kv4.3 ion 20 channels fromthe Kv4
subfan1|y can in particular be used (1) as antagonists

o a1



10

15

20

25

i on channel and/or of the biological functions or
pat hways associated therewith, i.e. inan in vitro,

WO 2006/05890Dr t herapeutic setting; (2) as bl ockepcr/BP20051€56390
Kv4.3 ion channel, i.e. in an in vitro, in vivo or
therapeutic setting; and/or (3) as pharnmaceutically
active agents, in particul in (the preparation of
phar maceuti cal conpositions tor) the prevention and/or

pheyl.t-S8atGhbntChaf -QWind FGHlaMNE-GF OdHCh b aSelSHa s€ (60 et bl -@f=0NO-CH,

K Lon r dé f
_Cmgdq{e% E c}orrpoun@ﬂ:g 3 %elle(gld/ té”ghg)% apenzoyl -C(CHs),
-OH(GHek-&tts, wr t IGZN ovhergindhisel §(*®bnwh¢relﬂ<ﬁ11ISsM@GﬁnL yheegin R’ is

hyﬁ%g g? *qg%;e%ie}':de o gdrsgéﬁm%ﬁ chr”&é-b?CHs Most

/or 0 funtti o
prqiqtahkwatyg Ira@gtm @!aé@s ilow@rrmunmm i4- @ethth (quindlin-8yylamino)-thiazole-

5-dafb oy ifCad ((ﬁ@@éﬁg%hkﬁo %ﬂ&t-ﬂy%)anﬁ&e bl ockers of ion

channel s fromt Kvl 3 faml'y, 1.e. in anin

Th¥'drés%nt ereNtioﬁoerR:anpB%éépeﬁl%é %oﬁﬁb&ﬁd%ghav@r{bdé ®Forrhdd sBfcted from
har maceut i cal éﬁgactlve agents, particular in (the

FOBP@ﬁéFhXXQ%a%ﬁ@ ﬂﬁﬁﬁ@ﬁ@?é@ﬁp@ﬁﬁﬁéﬁpﬂﬂbﬁ@ﬂ$63) t he
prevention and/or treatnent of conditions or di seases
Thg JugzerhtRENiPR [RIscorelaiem it aredhadsofer they Pregprationnof g ¢gmpounds

acMﬁQQ@/ﬂ%&%@éntF?@Hnﬁ&zQ&ﬁ'[goféﬁg%}npla‘ktrﬁ(&ﬁ%lly I?elated compounds. In

partrcul ar he conpounds of the iInvention that

a"leﬁ‘ﬂt&d%?"tﬁ f'l? 'Prﬁ%e’li(\V“’f"BO’l 3P CURRRHEP OF fheohfeperd inypation can be

prépabSAiding/the aBndlimiti@mheteotdsedesBibedIRAentibr asd iANhE BRI SIES
of the Kvl.5 1ion channel and/or of the biol ogica

In %\Um@fdn@ﬂserﬁtﬁodnﬁérhy\mesnﬁﬂfwcfoﬂfp%i)ahhg? ftlﬁél\/lcbﬂhpm;md% ofi the dfivention
vivo or,therapeutic,settin as
comgpgteadhe sisp o FondRpSatsn o Somghed S omgulpndg) o

vitro, in vivo or therapeutic sebtlng and/or (3) as

phar maceutical ly activea nts j particular in (the
preparation of pharmaceuticdl nﬁﬁbltlons for) the
prevention and/or treatnent\p condi tions or diseases
associated with the Kvl.5 igpychannel. In a further

aspect, the present invention prOV|des a compound of
withi@rgempeund of Formula XK1, K¥XH oXXXHlis XXX& medi cament .
Furt hernore, the prgsent i nvention provides a conpound

of 10 Formula | H\\JII or IV forpse, as an |eﬁ“\R8R9
chaniel. bl ocker. draddition, tfe pdesent i nvefflien
provi des a conpound of Fornula I, 11, 111 or 1V for

useXdXla bl ocker oKXXH ion-channeXX¥fl t he Kv4 f 28RKIMy

of ion channels. In particular, the present invention
heyaby wbt#éningaa compennddf dormyad.iltbon !V, 11, 111 or 1V for

use as a bhpcker of an ion- cngnnel of the Kv4.3 famly

i gh- ,channegl, rther,, th en nyenty on
pF\V?%ki ;E@\@%ﬁwﬂnéH\ E%ﬁf ea%?me§ k ¥§ %}(JLaﬁy_ff—Aﬂ
use asra:tbl ocker of an |Un hanmel of the Kv am
of ion channels. In partlcul the pr esent |nv ntlon
provi des a'conpound of Fornd?a I, 11 or
use as a bl ocker of an _ion c nnel of hhe Kv1.5
fam |y of ion chann®lsr ent R-mvention further
provides for the use of aicanmpoun@®dccording to the
i nvention for the preparati¥on"of a nedicament in the
prevention and/or treatnent ofV 20 conditions or
' eg2assoeiatadyndih gs
e B Ty G "y ShdTE IR e Sarmb el o gt dofined
hergirealoveo t he skill ed person. For exanple, conditions
and di seases associated wth the Kv4.3 ion channel, in
particular in humans, include cardiac disorders such
as arrhythm a, hypertension-induced heart disorders
such as hypertension-induced cardi ac hypertrophy
(e.g. ventricular hypertrophy), and disorders of 25
t he nervous system such as epil epsy, stroke, traumatic
brain injury, spinal cord injury, anxiety, insomia,
encephalonyelltls Alzhelner S dlsease nultiple
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that interact with Kv4.3

the prevention and/or tre
wansdswenses. 30 Sim | ar

associated with the Kvl.5

i on channel s can be used in

atment of such conditions

condi ti ons and di seaREFEP2065/056390
i on channel and can be used

in prevention and/or treatnment of such conditions and

di seases. For instance, c
drugs exert their effects

I Il anti-arrhythmc
by a bl ockade of cardiac

The seaation wan geaenally be perfesmed bygoridensing tiest ovrgRaUndrof dformula XXX
with SR ouAd bt u@agn@ggxe@f KRKH CRRRATH x00dur ) . the

ul'tra rapl

fectifier current was identified

Th%rb82§l%§tléﬂ E:érial)?% ARd UEMd torihfdn &f e Wyl %%arldletof the acid of

905 PCT.

05/056390 35 Consequent

Fogavie riXblieed thep ihthereyoling pieaid eaylahlaride wit theremine of Formula
YOR@T saxiinalyooy t fe xadxiv. Ui Yabther eBodiidnt? i %ﬁﬂéhs'aﬁon can be

supposed to be a critical

cardi ac vol t age- gat ed

PefieMesish) HPIBH Znviitableccouptitaragend. In(Kawijablacseiyilinasthe presence of

suitdWd Bhdd, %e%a@le%b%gjﬁbém daRRQY 8&ib&ad i me §B6p comprising
action potential in the atriumand consequent

dicypiBhamicA RS EIda ) | ITYFIOXYRRIPPTBE PO, %@gmtmﬂ}%w! YN N-4-
tetﬁa%e@l‘?}lur&hlhm ﬁ’éxaﬂu&%ﬂh hé‘t@' adt @k IFR&edndhﬁ%re QMQ'Bof The suitable

i nhi bi tor woul not interf

ere with ventricu

Solwefwaarhez%&'%?ﬂ fromi the oL %@9{'S&@s@@r'%rpmthﬁn?hd'methylformamlde
an@' e afikehbF NiixRuire &héreof ANERAiRFitingd @xAApIBSE ESF- sufi i’aereebaé@ ,comprise

Kvl.5 inhibitors are of sp

ecial interest in

potasgiyMRaRoNgte, QH%PH?PY'GE'M?WB? tHSthHAMIRS, §'Lﬁ9ﬁr°8¥'aﬁvﬁq g)d the like.
brillation. Therefore, accordi urt
él?ﬁ?f thedeabpve, P%O'Eﬂ%é@%tm" %’?M@P'?f%‘%’l‘%%r%ﬁ'%%h? gorrgsgonding

acylSéhlérdet a&d wmewrsdﬁg tved

tHentegirdt amineh Ighothel @mbbdiment the

annel s for eve and/ or treat 0
ORI e GPERUTED VI ab AR Codlng, Ggen ¢ fuch as
hy&%ﬂyb’énlz?ﬂa?il@nne{HGB‘B)oCI ab-@éniﬁtﬁmﬁh eyl- NE"‘{_j Rf eN-dettamethyluronium

C s for reati t ndi ti ons or
negtuBapBasatel (T e ik CR sthis rofdr yadcs foramela petween
1:1K0641:3 relativé toltee Keidl. derivatives imadn Batabld:mwemx aﬂ'péleentmaure such as

RS, BEMh ot SfirubBrisdiied "BRINTT Bha PR te suitable

terhmriaﬂuda luguallyiretwesmt 0°Ccaridathe bbiliag ipbint bitha splvattrusel; for a suitable

trla

flut

th
pofl iRy Bt bt ndl Bl 16 e Beeig bl K hdapig pase. for
exarhple arf ongaewabqsbesucbasqmﬁdassymd Cﬁﬂﬂ)nﬁtbde@@g)] diétopcopytethylamine

Sttrétﬂgla% r{e (ﬂ’LEAi, béroﬁ%rﬁfﬂe nd t }('I)Ise n arf gr%j)ttlrn%etween 0.1 and

over |nus r

5.0\@%\@1&!&5 t he subst ances
to the formati on of new f

The staringematediel fof thisheeagtionuis

. to th
n SRR P e ol e

car Versi on
may reduce the susceptibility
ibrillation events

eithgrt commerciafhh pvaikable)ar c20 belpeepared
e invention can al so be used

nts, angina pectoris

Thb r&%htb@hr‘i& 6@“& Sfes@ht |ﬁ(/érﬂ6ﬂ‘?ﬁ%)sth§n DRI fropP iSRS dnCmixture

var 1 ant

astrol ntestinal

andu @gv desrtionalyc badfuniger eﬁurlf!&d essjmatnghmcweSf kwn peal se, such as
evé’ﬁo? the bédel W¥sHlg tht%ﬁén &?étHﬂéaﬂ%n GRS 4 isBRdHIE Bolvent or

i arr hea and i1rri

rone,

SOUP@FdN?IBF% qiz{g@atogfapgmeohrg@eqsapug}rg%pﬁlumms,@]r@matography -for

exérﬂﬁlb%!n@%ul@éPEF@ C UG

di sease, adu

pRase?Bp bfeHQrta'ch-,ethﬂPIIaMFdfnatog raphy.

t respiratory distress syndrone,

ThB @& e&radisdAeC Ub isedibfid YR fifdsNAl [%ia'sfl‘)ﬂa b&ﬁ&fdﬁb& il up of the

cl audi cation), venous ins

uffici ency

sagr alems| barﬂﬂfd B¥rBRaFIMR piegHERGR Ohfﬁﬂﬁﬁ%lob% *&ﬁ"é"@aggfere"t three-

dirhéHslcRBIBEr@&tlred NWhicRTB+8 Ohd?
i nfl ammat ory bowel diseas

graft rejection, asthma.

pul nronary di sease, cystic
at herosclerosis, cell po
i ncludi ng restenosis and
dlsorders of the audltory

........ s .

Ghtefdhaflh&As ewhibh Ghé oRtpounds of the
e, rheunatoid arthritis,

chronic obstructive

fibrosis and

iferative 30 disorders

cancer (including | eukem a),
systen1 dlsorders of the

o o o o,
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di sorders, mgraine, nmenory | oss including Al zheiner's
and denentia, CNS nedi ated WO 2006/ 058905
w605/ 056390 36 notor dysfunction i ncl uBCTIBP2005/056390
Par ki nson' s di sease, and ataxia, epilepsy, and other
ion channel nedi ated disorders. As inhibitors of the
K1 subfam ly of voltage- gatﬁd K+ channel s conpounds
according to the present ihvention are useful to
preseghiinventioar may yossesdi §owitldesclearclouthie rekilled siessannthet sgme of the
rans t:atd ,
cor%PB r‘tﬂﬂvtglr @Es Abngtgngfn S)gggr‘gglﬁb%eugtﬁﬁ)v asymgwtrlc %arP?n atoms that
SeltygsﬂSuanChlrair@pteanwlaiph oy leae tordifferamt apti¢al |fqrm§ (esgy enantjamers or
i RS D | et | f
d|a|sH19 (??ﬁe ). ik Ogl th mE@#ﬂ% nflgd g? gb{&é{eg ?‘e dh%mdca des%natlon o
a cwmoun@ he[qnxémqn@a@ﬁ%%a" gvch entisalrfornn ieal msasm eenfigurations as
weﬂ%%'th% Hﬁo«tun@fotaﬁ bQélbIH\é?éréécTﬁenﬁéalllﬁ {Bhferic forms which said compound
ence gl omerul onephritis, Infectious
mayj @éa%sselam@é@rwapa@m@eaﬂ|d¢astﬁre¢ru@ns@aﬁlos gRantipgers of the basic
mdI&ul R "BRIRITY am@a.tiyl@&w&&#d' fRr %Eéré@ch%ﬁﬁd%ll&“é&ﬁ@&s forms of the

psoriasis, atopical dermatitis, contact dermatiti
CO@POWIARt @fuﬁ‘ed'éi"?ﬁipﬂt?'@éé in PUFLIHORT & admpgire twith each other are

intéAdedas Ml vathisthe %@mﬂh@ pres&itlihvdgorRenphi goi d,
Epi dernol ysis bull'osa, urticaria, angi oedenas,

Mor@geHbrally, hRsm the® BBGVRE il w&leaﬁwmeemleaqmsdd fhat some of the
Lupuser yt hemat osus, acne, Al opeci a areat

CO'E'BP‘éﬁdéch e ventan; may exist indhe é‘Uﬁ] ?fn‘i‘!?f?rﬁ“t ipameng,and{qr dautomers,

incREIFRC Ut € Aot linfitdde s ebe§m6!r|§§|a3§)mér5 kdbhﬂirmbtl@nal isomers, and
hechetlc keratitis, conical corne Sstr

0
SteEpRNRRIGaL| IPUNRS, fi@acenaptipher) ang e‘t%ﬂ%t 0'385§fsar and isomers that
coff€spphit doishe prserde &f thleCsime SWstuehisSon §¥f8NAS positions of the rings

opt at O ana synar one,
orRrt Hacsampasars o b gL Al e acesis BBeiers daslpmers and
mi)ﬁhlfewalyereéha:‘s@&ﬁ;maebhﬁtﬁmhh@hco@‘étdﬂm|n€dn|ti6|ﬁ.gi c asthnmg,
intrinsic asthma, extrinsic asthm, dust asthnmm,
It \ﬁm al3pibe ckarithatetrehahe dastégrmndr?ahes afsthB lireveatish, laind/m;he starting
-responsi ve ess 20 bronc astric.ulc
el R ARG, Bte g e ik R e iebaraii Horer, contain
furtctiormrtgomjps thati are lsensitivebtovibe reaction sesditionsf lhsmirmttlme preparatlon of

wel di.se cr enterocol it ntet nal
tnep Gy D05 SEFR v M Bt e sRr i Beffriodiger those
comgiiorsdf ﬂnbgdvede sebsutably retbctad) cali be psxtastedydarttg Saldsreactlon with
on%odci' PR 'slj Fa%leg 3t£c9€/gt§rf)hé ' \%lhlcﬂ'a&gt%&weoa}qip % O%n be suitably
i Sease, cerative rarne ni
reragueeinafteri either somplietidn n‘éphudl reastloncwhruinerpasspumer r flnal step in the
preﬁ%"%iroﬂ f tl‘?e5 c%ﬁ‘[b%h%{lé Cll”l%g] hvéé(t%&%tglc%bggoﬁﬁesc of the inventive
compntd’_rdsnae lNﬁndeﬁr witlsm cthe @asm opﬁeynreaerilttihgentiml Suitsbte protective
r r
o4 31 SRRl 36 G2V QBA o o rergpyg rom.wil o
cle_ap|t<a§]'\egsklug;1 penspr a@deareagenpgqﬂmmeagmbeg inathergtandard handbooks of
U . .

or NSRBI p A SFath O RE WS, RS Bk BB syntnosis |, &
Edl’ﬂ@gaWdﬁY ard Sensiri@AP.avhien @rlwqwqrpteddieaem by refefeore ¥ is entirety. It
wilPRsS PeC@eAS e skifld Pérdord Wcoh&&ﬂﬁfs%f%é q‘f\/@ﬁﬁ&d inl @hich one or

pneunmoni a, dermatonyositis rma  vulgaris,
mare friefiens! graups Gave Seep Rottesied Wity |SUIta§3ém§4nptIQna! groups can find use
as QMEH’H&%{@S & ﬁroHchmBHOJﬁ‘alor s%%@él's%?%@ ESRbSunds of the invention,

atherosclerosis, aortitis syndrone, polyarteritis
ang gg §4eh forrp@daritfaﬁﬁ@iseect ofthedventionm, Vegener' s

granul ona, S§jogren's syndrone, adiposis, eosinophilic

fascitis, |lesions of gingiva, peri odonti um al veol ar

bone, substantia osses dentis, 35 glonerul onephritis,

mal e pattern al opecia or al opecia senilis by

preventing epilation or WO 2006/ 058905

PCT/ EP2005/ 056390 37 provi ding hair germ nation

and/or prormtl ng halr generat| on and halr grovvth

o ~ o ~ o
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injury of organs which occurs upon preservation,

transpl antation or ischem c di sease, endotoxin-shock,
w@s@adssyeirbr anous colitis, colitis caused by dPCMEPR2005/056390

radi ation, ischemc 5 acute renal insufficiency,

chronic renal insufficiency, toxinosis caused by

| ung- oxygen or drugs, | ungsf£ancer, pul nonary

enphysenm, cataracta, siderosis, retinitis, pigentosa,
The epriesentnineentian iuetgernenmmmasseSHOpmaun@cabtama@Ie byrtheaimethods
ac?;iﬁg(?ﬁg g&{natltls erythema nmultiforme, |inear

ous de

rmatitis and cement dermatitis,
It \%snél]rﬁ{ﬁsﬁdg?y folfd ﬂ‘%g%tdo}dfﬁundsgaﬁ & Wﬁ%t@@atct {tff ion channels as
| seases caused envi ronnment a 'ution, aging,
shewn i1 wggaéﬁmﬁlesmlqv«eﬂragarawlgr with @arthanmframdhe Kv family, more in
pafitRaPRIPRAIRYnndl REATR Rﬂjéﬁfgmﬁl}ﬂ/ Bh& BBy Vfith Kv4.3 channels.

| eukotri ene- C4 rel ease t'’'s di sease, " aut ol mune

By*PRah it |§rn'1é'8?ﬁ }ha*P'tHe' &¥pdehéis BOHE InverlicH Qe?t'dggantagonlsts 6 said
Colanltls artial liver resection, acute live

ioenanpel(sy a"ﬁ@é Pf)g]esb'@%@@(fu'ﬂﬁt'oﬂ@i aRd/ox, p@tgway%gmplp{quwnh these

ch&h‘@l‘d‘ an@l indpsriétar tﬁat/ltﬁeuaorhs&mdlstéfsmenﬁ\vb‘m.a@rbaﬁ fuIIy or partially
titis, cirrhosis, alcoholic cirrhosis,

"b'P%h"I e, Ch\aﬂﬂ"?ﬁ nBreferalpahe: compoyrds, of H‘tee'rkyﬁ%*é’(" H@?fa?tl with ion

chifdidfréin an ARl FBfeldbEl W@r&bﬂiate'dnlﬁ@él lﬁéﬂel ptéferably a warm-blooded
an@ijﬁ?rrent ation of chenotherapeutic eff

(FYEQ A% Prelrrably adrameal, andimont ﬁ’fﬁfeé%bc“{ 6HU’"AP being.
cance senjl e denentia, trau and chr bacter]
In jaR¢ %’EE’?‘BWG’“ ?hde 8rR5E0H ifwento wﬁ%e F?PEE’QH’E AL & |"B’ﬁ"#é‘?fb act as
an%@bnléﬂ‘srdﬁxéélh %rﬁc@ﬁél&%nﬂh& ohtharbiologiedi lﬂinctldihst dSrfpathways associated
treatnme &lnc

th ?w' L fﬁm@o&ewmua v PreiitoadicRisaicion hangets

und thin the scope .of esent
In 3 BisRr GRERALY, Pec St poa i lF Pensh 8 age?%tesm%s of ion
chmrmleeﬁbmdhea(\dfatmwmmt ofathe Mogmmrmmotuoué ar pathways associated
s atrial and, atri

Pl a5, BRiHED. B8 e3hbhfids ob e hierBh Bitek BArAMg S ko the kv
familyt h an i on channel, such as with an ion channel of

the Kv famly, for exanpl e an ion channel of the Kv4
In arye\fdrthen leivdbodinggnt sthe rcoapoundse oKing. iBvention fast Eg Bntagooists of ion

chérﬂfb!g]fgt%m trgesek%{%eé‘l&)lféfﬁ Lyéang?o?gg @gy@&&@&%f%q?ﬁé)q%t%a S aﬁaomated
therewgitmiAdsoe preferfablyy m camposinds of dre ipvérdion dlpckabh ehannels from the
KV@%ﬁ@%Ew&r techni ques known in the art. For

har maceuti cal use, the conpounds of the invention may

Ac@@rdt@%‘ a?%t firth&eEmBSditle! the% rgc!bgcggﬁe inDerttdf gfzpééréﬁ’cggonists

utically acceptable ition an

of bla%é<v4é5dmrt ceannehlandioe .qf. thebtw@!pme@l fnetionsoer- pathiveys associated
thé?é\ﬂuﬁﬂ'ﬂs&rmbél%r%% gﬁé %ﬂ{pogﬁ&ebf tHen \ERichbI @EhéRma ion

drate, solvate and/or conple and or Int orm
Ch@ﬂ1 pro-drug or pre-drug, such as an ester. As used

herein and unl ess otherwi se stated, the term "sol vat
Accerdingde ad‘HSﬁheRﬂ?ﬁﬁ?tnﬁlel MRHNEH Ofnﬁ‘? ipentien whigh 53900& the KV4 3 ion

ch&sHaRodirRd bﬂfckwn @na’nﬁé’l§ Bt theKvMstibrafhil§, Llésbééllalﬁl thé 'P@'i B3 hannel.
sol vent (e.g. hydrates) or organic sol vent, such as

Wlﬁﬂﬁer@bohg(mﬁde&‘ the |Weﬁﬁ&mrﬁeractk eAiPNas |one&1aﬂh§| @'ﬁdoé B6termined
| i ke. Such salts, drates, solvates, etc. and t

usigp @rufiaR'p WW%@% E¥e68 BT TSP ArTERAbY th%sxamples

Thtp 28&38%4%" ét?,gglgv%lggrc?a?thqgfce)geaglp%rlglraquﬁ{%er 88 2‘9 arsea]:n ar\geor;us s of ion
ch&felamitor dfttife bidRgRAI faaetions ddpathways dgsotidled therewith, i.e. in an in
US- A- 6, 369, 086, US-A-6, 369, 087 and US-A-6, 372, 733.
The pharnmaceutically acceptable salts of the conpounds
according to the invention, i.e. in 5 the form of
wat er-, oil-soluble, or dispersible products, include
the conventional non-toxic salts or the quaternary
amoni um salts which are fornmed, e.g., frominorganic
or organlc aC|ds or bases Exanples of such acid

I o . o, .
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canphor sul fonat e, cycl opent anepr opi onat e, di gl uconat e,
dodecyl sul fate, ethanesul fonate, 10 fumarate,
w@bweoksopt anoat e, gl ycerophosphat e, heni sul f at BCT/EP2005/056390
hept anoat e, hexanoate, hydrochloride, hydrobrom de,
hydr oi odi de, 2-hydroxyet hanesul fonate, | actate,
mal eate, net hanesul fonat e, g napht hal ene- sul f onat e,
ni coti nate, oxal ate, panpbat€, pectinate, persulfate,
vit®, sheing lop thepapsutic eetting;ci2hae blqskers| cltien carmplisoihetis,an in vitro, in
t a iQC Y
i ahEabE e AlroEgor (9], R RRTRCouLaR S o R, iy partier in
(thergareparat®nsef] pharvaesutiod) moawomﬁ)rbtbteaysvemme d@ndéor treatment of
cofldi Ms'd?%s‘é%%%s@@éi?t{e?W%ﬁ@%@heﬁﬁe@al ci um and

magnesi um sa S Wt organi c bases such as

In Bér@l&%ro l’ﬂf%%rﬁﬁ@dﬁ%s PR kteSinvd IR that! interact With 360 Eﬁannéﬁq‘rom the Kv

am no acids such a sar gl ni ne, |ySI ne,

farglty *P&lﬂ b used €1 ast artaganisis OF iont ghagBels diort Hienky @ar@Woar&éor of the
dr?q{cab%r%%ﬁ@ ol geftitlwayst Ess%éfétbcia@%rr‘évﬁtfﬁslé QMesn K/)ﬂ'o in vivo or

des, such as net’hy ethyl, propyl, and but
thesppestic é@tt'"%r(gh@sd’é@c"'tﬂﬁ% Of' 8gl PB@H‘elsdT Qm Ky tamjly *FQat"éQ" in vitro, in

w\)o'd?Qhé*'aH&Iti&%ettmg‘ ghdgt §13)Cgsbbﬂa)‘r|nace%ﬁlgal@' Ve a§é‘r‘lt§ alhep%rtlcular in

| ong chain es suc | adry
(thg Rieraration,of Rharmpaeeudisal Q?Ftﬂ?ﬁ'él@%s B}ﬁbthedéf%%!gm" é\“ﬁ(%ﬁﬂeatme"t of

condidrides diselises 4280 Nted Wit iGHeRhAY rohT BETKYEsSMANd
ot hers. Ot her pharnmaceutically acceptable salts

Mdré @ petecUldrethe Wohpbendsdfith @ inbamidnah&t ileehcs with RinechaAhdls from the
other enbodi nt, the [esept igvention rel ate
| (o]

v GBI R R T ) clsrpes ols oy gk subramity

an@/ﬁabﬂmemblb@aéllfunca@ﬁsm phihvagx abgtckitdd tiaebwith, i.e. in an in vitro, in
t her apeut |

vivpyby SraeRRic sRln e oe sk a A o et eG4 G iy, fe. in

ands vitrdeh Vies 61 therapaitic édtiirig; aﬁﬁfoﬂm)(a‘s rﬂﬁtma@utlcallvaMagents in

pafioufo g1 B¢ PiParin o de el et SPRo oy 6B,k Rrganlip andior
treatment.bf condhionsor diSedses asdveiatgl withuighichénhels ff@s ear Klesub family.

30 veterinarian, nedical doctor or other clinician,
Evemingdne iim pantidalar, dihd earnpdunds ob the ineergtipnpihatristeraxt withehe Kv4.3 ion

chgnnﬁ?sgﬁom I%e L)Ig\?%%ub?%m d nTqu iﬁﬁgﬁ%\aﬁg Eg%d glzlats %ggégﬁllaﬁslo? Eche Kv4.3
ions¢hianhel and/drhnétrwr biologioal fumntls»np or patbeaysaassoeiatd tberewith, i.e. in an
in W}{}pg qp% r&%u?ﬁ %E'Hk éb){ aé lLI Ileilzéc cl)f(élﬁe V4 39&? cl%{r*nemjg in an in

|ca
vitrbe g WB@ of themanduthestettmg, \andfnr d8hes pr@nﬁmmlag@cswe agents, in

paﬁ)ga-l/aEﬁ?BQ% lpp Fa?% %h@ﬁ@% tc?oﬁ'@k) <§r§§ %?)ffg :ﬁ?&%ﬁqgn and/or

tregitozeand of ¢dempmmltd18@aas amnaw witethe 44 3 ipmagharmekut i cal
in human nedicine or veterinary nedicine. CGenerally,
ActerdingHe enftidieart dnekddinen, thprc@ntpgnmmofdbe dfveptign that interact with ion
chéﬁﬁé@qﬁrorﬁ'ﬂﬁe Wsﬁa&ﬁv&” l?é F da(ﬁ) ag aﬁtag&ﬁét%? E)thhﬁﬁﬁels from the
aration conprisi’ng one C ound
Kv1 rw family @ngdiog ohthe bl@lgglpaldw@ctlpngpng@féwaya;aq;qogated therewith, i.e. in
an‘% GARJ, %plvﬁ/octﬁrtﬁérgpeutféz' %ét'tﬁf&t ﬁ)raseﬁﬁbl&l@ I3 |<§1n9r{a‘ﬁ'hels from the Kv1
adj uvant, and I ona or nore furt
SUWH&'F'YFH@eUt a4 Y’§f° d@tVM?é)fdb?fEB‘%}H'ﬁ§eﬂB§3 ﬁ@ﬁﬂs(%ﬁs iharmaceutically
acil\}e”béérﬁ’g |ﬁ)i%ﬁpslu%$ in gfﬁﬁrbrépérﬁf Wbﬁbhé}&aﬁéducﬁﬁcérﬂpékltfo% Yor) the
sui table for oral mni stration, for parenteral
Pr%’&ﬁi"?ﬂ and/er repimest Rftropditiens phdipeasen @§8ocigted withiQre ehagnels from
thePkv BsUpcrding ?eous 10 injection or intravenous infusion),
for topical adm nistration, for adm nistration by
i nhal ation, by a skin patch, by an inplant, by a
suppository, etc. Such suitable admnistration forns
- which may be solid, sem-solid or |iquid, depending
on the manner of admnistration - as well as nethods
and carriers, diluents and excipients for use in the
preparation thereof, will be clear to the skilled
person; reference is again nmade to for
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15 instance US-A-6,372,778, US- A-6, 369, 086,

US- A- 6, 369, 087 and US-A-6,372,733, as well as to the
WG t@nassvos handbooks, such as the | atest editi oPCDEP2005/056390

Rem ngton s Pharmaceutich Sciences. Sone preferred,

but non-limting exanples of such preparations include

tablets, pills, powders, IQ enges, sachets, cachets,

el i xirs, suspensions, enulsions, solutions, syrups,
que) imerantinglas, thei eempounds ertbanreveritlom |tm15mt%axﬁtwiah¢heh5wd1.5 ion

oftl frdin GRPRWA &?ofarﬁW%Sih{ggmch%r bé yE&d 1? ﬁh%ﬁaﬁbﬁ‘igs%f the Kv1.5
solutions and steril’e package ers ich~are

|om<§1@ahel3pndéz§@ﬁ§te| biglpgigalFunasions or p@tbyyys as3sociated therewith, i.e. in an
in @gﬂ lﬁlvi%rogﬁﬁégﬁb&ﬁmﬁéetﬁﬁérgﬁ) %sngl() rgrrgilr tg&ggq 5q&ﬁHl$annel i.e.in anin
vitra i ivé4os or memﬁuém%ttmsn@ndfpr d’éhag rhiegmacauéicallyj acliye eagents, in
paﬁﬁﬁla gﬁ’é p?éb%tbtloﬁcﬁ'frﬂﬁlaﬁﬁé@ﬁcal%%oﬁﬁor{safb?)oﬁg prevention and/or

tros sucrose, sorb manni t st ar gum
treglmant af C°Z'9""9&$ en Cﬂﬁﬁ%@ﬁ%ﬁﬁmtaéed \éillt*gihﬁé?véé lof P'é@i'@lant h,

gelatin, calciumsilicate, mcrocrystalline
In @élﬂh?r 6%!290" ﬁbﬁ V\?ﬁWI'WP@I Pro¥ies aﬁ@F‘?@%"Fﬁ/‘Pfe': r%mgiay‘cld)l Hlor IV for

us@%s' H' ﬁé&’ca&éﬁterF'drtﬁErrH@Eefhe pFQ%EﬁW |rﬁ/8||1t|o|n Brovié@8.a compound of
ropyl hydr oxybenzoat e nesi um

Fogwaﬁ/ dt é“ oe BF for wse éF' @8 'O’\/Qlj’é'ﬂﬁ'btl"%c"ﬁr I'% aaﬂaormq% pegsent invention

pr&ﬁde‘é aQdonfpduhdBf Forffiutd LNIEM Jr N fR ke ad RDISREBH dtibRBEannel of the
optionally contain other pharmaceutically active

an
KV§ Jesihantes RRTH IWW'%VGr%?sqnég}j’emfprg@rogldes a compound of

FoRbiingn o, siii ¢ |vff6|eG§e %6 biblddker 6PaR WHgHanAél dfitBe Kv4.3 family of ion-
i nv nS:I 0 ot her substances that are

ch% %gﬂnf @gpnqogr%‘fl 85 %ﬁ%mpgﬁ@kpfi:gmulall,yll, Il or IV for
usé &brd Blat:kengnf @@eieﬁ Shati] of i KaD eImify, ofaamlcaérfnélsn dn pasdicular, the

Pf%ﬁﬁﬁﬂ%‘l Bﬁ @é‘%{? S aqum@flga %Ib F&%&%F&I Illaﬂjﬁl nrt ues aasng glbcker of an

iorSaMaAh€l of i@ Iagemfafmlyﬁ)l‘ Rviehamelggents, flow regul ators,
rel ease agents, and the Iike. The conpositi ons may

Thal gresdt ihvention tditersgrodided dorpthevuske oBa tappslind according to the

. sust ained or del edrele se of the active.co und(s
mvggﬁqna}‘q{ tg t@{gp%rﬁﬁg ]ogra "2’66'8/ b%g&preventlon and/or grgat}nent of
coffifionsFe? ABASESG30ciatd0 witk dorpireanusls of thei Kvasamaots Ko family.
hydrophilic polyneric matrices based on natural gels
Suoh dissgsesharid disprdersrwill e diear do dher skiltedepensore &ot krample, conditions
0 Lt f n
an8 Jé’é% éé ta)éso%ﬁ%@ RNltBh‘.ﬁeSl{\%?\% g)gCXha%neEqrt? g%ﬁﬁglgp rg%up% 4include
Calrdiaocdllsorldersadudmaagalmymmla, hgpgytengion-induRed dreart disorders such as
) ) . 1o .
hy%%r_@ﬁg{o&grﬁ SE{% ggrﬁigc %Shfog ﬁ g%g%%yrﬁﬁ%bg%%g%ty) dhd disorders of
thes pénvbid Bysferarsticbrast énilepsyatstroke, trasimatih eoraioripioon eépinal cprd injury,
; ti S e} ddi
i, APRHE" IRoBlaGRIRNS ARRBORKE MSeah bl Clecterosis
degwelinabing diseese end iR@rkindonisr svademeneand rthe soaipiolindsy of the invention
thdf‘ri’rﬂé%ef ?(vﬁ%clbﬁ%gééﬁé@éar@ 3 (Red |rRTheoé< evention and/or treatment of
y-cycl odextr or ethers and m
sughhegnglifionsyaed dispasese or nore of the hydroxy gr oups of
the anhﬁdroglucose units of the 10 cyclodextrin are
Sirgilgs oonditiorsiand diseasasyare asapeiated |vth et jon ehanpel and can be
use® ﬁpﬁr@@éﬂtlon @ndlor i8Rt ¥f SRABOhakiSRs BhidHseases. For instance, class
hydroxyal kyl, particularly hydroxyethyl hydr oxypr opyl
I gpti- HV@M'@’%S‘P&W% exerb@p@@ﬁ%‘;p |by|a blsg!fqdpcq“ca i3e potassium channels,

reééﬁfn?omygeﬁrblbhgétfoncé\‘r RGN ard K&ﬂé&ﬁfrfﬁ@é‘é’ | |(Kur), the ultra-rapid
icularly acet al koxycar bonyl al kyl

or

de@a%dﬁgtsﬂekosw@nkwas ﬂfiﬁ%‘f%l"érﬂ‘i}“%rﬁ?f&ky%t Reix yptegHlar tissue.

or carboxyet hoxypropyl; al kyl carbonyl oxyal kyl ,

particularly 2-acetyl oxypropyl . Especially 15

not ewort hy as conpl exants and/or solubilizers are

R-CD, randomy nethylated R CD, 2,6- dinethyl- R-CD,

2- hydr oxyet hyl - (3- CD, 2-hydroxyet hyl -y- CD,

2- hydroxypropyl y-CD and (2 car boxyrret hoxy) propyl

NN - ~ 1 NN
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20 and hydroxyethyl. An interesting way of fornulating

the conpounds in conmbination with a cyclodextrin or a
waletosessodve t hereof has been described in EP- AGRLPBBI056390

Al though the fornulations described therein are with

antifungal active ingredients, they are equally

interesting for fornul ati ngad he conpounds. Said

formul ati ons may al so be rendered nore pal atabl e by
Coasletiuegtiy litgontrbetesite dhe repaladegiionlsf éhesarion ententaldm teoatrium only.
Thell(@\f%pﬁotehﬂsgagé] s%Ult@[)e a%?tl{:a?%aﬁﬁa%s\ﬁ)ﬂa Ba(tga bfagsmm channeI to

enconpasses a armaceut| cal conposit n (0] rsing
foref thec{(Kvm. Campawrdsoinhibitingni®ulid dveid: deldy rigpolerisdtien of the action

poteﬂt@ r\h éﬂ@ afnl _?ﬁd RISAESHRERIN E%rttgy th@catﬁaitr@*?a&o period Assuming

xtrin. present 1 hvent’li on al SO enco

h'Q@y%ﬁ'Qﬁﬂ'é%f ef a ’é‘é‘nﬁ)llmt@f @MﬁshERGnQUCfoHhﬁ)lt@bWﬁel‘in@pt mterfere with
veﬁtﬁ&ﬂard ePglahi’atfoh Swhiah s 1Rn %@oéat%& Q/bl@ldﬁ%ta'rﬂhgthnh@ r&gl Prsades
particu osi ti1ons fornmul at
dep(mg[,‘tﬁgc'@mref@@ P?v&,ﬁmgh@ttpr@naregﬁ S@gﬁrglr intgresy im the treatment of atrial
tadhSFRRGHIES %@&h ¥s %frfa?ﬁ’érlllaﬁoraﬁﬂefetforgf acf@:%lccflrtgﬁoeaS further embodiment,

consisting of a solid dispersion of the compounds of
the presemtinventiamalem eplaip toothe e of E‘ﬁatoﬁtﬁ’@é’ﬂﬁﬁ fbat interact with Kv1.5 ion

chmﬁoﬁpteﬁemﬁneén'dlo?@eaﬁheﬁtt RPN ®nAitions'8nd &583sed ghehidbove and
di spersi on" def a systemin a solid state (as

re|6t660\glg‘u Kivé35ion; qﬁ@p@el oassogatggoggeasseat 85ef?!'fﬁ%P‘i>’§P9+@d§tf0T use in

treameﬁd\@orﬁﬂfmg RF Bis8aseshpé @brﬂE&ﬂﬁisQWBﬁ%tl\h? for both the Kv4.3
ersed WO 2006/ 058905 PCT/ P2005/ 056390 _ 4

a‘"15 é%% Ku{-aripy channsl Jris <ample. $igePmeyRds fep suizble for the treatment
an&RMpesVRAtisn ofkafousadidorddiss eafoﬁacoarrﬁvthme fRIAMESIpraventricular

h that he systemis chem ca h si call
a"ﬁ Pifsmatr M%'ﬂlé%t?é"aﬂ thBtPéﬂau?X'Sfﬂt}ttéjﬁ r%P"B?a/QSﬁeOf cardiac
|scneme a8 cstsatponﬁds intayt 4166, "L ¥RaHples beseh‘iphoye’d @ﬂ'theﬁtermlnatlon of

o e S, e S sy L S0Me b 5ok hrsion).

Ma?Es1eR, TR b Gbstdites | Irrfay&ta@udestblé sUscepisiity ky thei f@rmeglbh %h@w fibrillation
the, or SNB .t o aam ni st er edq. e
e"?’ﬂ?&ﬂ“ §8??%°fc§hesﬂ5'r'§'%émm 3}/%02‘ @'6 rises di sper si ons

g ABinpPls SeSraIp it PYpuiel BT AR i S Bt Tote.goptrol agents,
angihy spectdris yincladih@ rrefief hof cRriyizonetal’s rsyerpgons, Seasospaatit sgmptoms and
w0 Rfine, SRS h o ABES, iSRS Yrions
dispepsiaPaotilityfdisordbrs Jimchudihgi corati@atidn aande diasrhea), wenidoinritaltle bowel

f
orAYSBCYAB ok 8 88 AP LR, iy chon
obstatctlme(y)ulndmgneelseds&s abslt respiratory fistressasadtonie, Ebdnpheral vascular

dls%ggeu{l %U%Bgalﬁferrﬁgtjexe&%i%& i9 lé%’{r@:r zrhuﬁféteﬂ%)'ét Méb@ﬂ%el c&%ﬂal and

coigbaityo spasie garek Rﬂynamﬂjsstdlseatse,onnﬂamm:ﬂow and tlhmmlagwge disease

mcﬂhﬁi@ﬁbf{l}aﬁr&t%@b}yél%eﬂiggéseggr%%ﬁ'ﬁatcﬁa ?Ft fus gg'%h rejecthn asthma. chronic

obsipudtivx ypytmonary disbase, stystic |ftbmalsarandeathemsplerqaﬁ_e cell poliferative
dls@}e’ogif‘gtgluﬁthgqsgetg@%&s (]jg?%éelfr dl@élgﬁe)ihéﬁ%e%) swaefshofrtﬂg %uditory
sysiein disordersrof dauMisuall systmy ifalidinge magelac dageneration ang cataracts,
: n
ek Bl hBblind WLl ROUERY olaBeic, el Bpatf BAR AR Fouropathy,
mushler distasen ingluding umyotoniaf pad ewasting, rEOiPherahtngiurepathy, cognitive
FerS Ui &h ! AR ngh 0
dlsguq‘eﬁb éﬁas"ﬁér/ a%gs%gig% |"grt§d"f:dan prger?égrga@dt Bﬁgeit% g%rgﬁéndmemated
from known organi ¢ and i norgani c pharnmaceuti cal
exci pi ents. Such excipients include various polyners,
| ow nol ecul ar wei ght oligonmers, natural products and
surfactants. Preferred surface nodifiers include
noni oni ¢ and anionic surfactants. 25 Yet another
interesting way of fornulating the conmpounds accordi ng
to the invention
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i nvol ves a pharmaceutical conposition whereby the
conpounds are incorporated in hydrophilic polyners
waemeapebyi ng this mxture as a coat fil m over PEERP2005/056390
smal | beads, thus vyielding a conposition with good
bi o-availability which can conveniently be
manuf actured and which is itable for preparing
pharmaceuti cal dosage forns tor oral adm nistration.
madQ mfwmeladsclwhmmﬂaslenqoa)s diseaset raad, atexjandpitbpsy, and other ion

ch PhicGate dd?éo‘?deréb) a coating filmof a hydrophilic
ymer and an antiretroviral agent and (c) a

Asﬁﬁl‘%ﬁ&?%f HégKPQLHfEEﬂ% bA¥&ia e %(ngel’(-l- @r%v% QEQ accordlng to
use as cores In t eads mani f ., provi
thes pregemtainwentign sare arsefub h@rtfﬁabéutai”@bll q>fydlazrder|§t Ia@u@n@ma&stance by
trah%)f&tétmr&fm g@ﬁseordﬁsgﬁé‘ irofSer0s hf)étrdgb%é s briddght about by medulla
6/ 058905 PCT/ EP2005/7056390 es of such
ossigmeiFansplantatien, Jheymaloist arthfttjﬁg%)ﬁi%mg uwaﬁmfégmatﬂsg%rha@hlmotos
thy%i@iﬁ& hGIESle stRfbsisS ﬁ%gﬁéhﬂ%;ga\ﬁ@ dyster 6|¥9étbé’ &9eilid) §iveRfie-onset or
The above preparations nma repared in a manner
re@@ﬁbﬁﬁ'ﬁeﬁerd'giéete%l’Bﬁ"'@?:uamo?te”i)rnvél"?'@?, mail*Prﬁ@ t |gBcephalomyelitis,

gloferil¥Rephribst aRfeeicus t GsfRedSadu¥dd Npl hpa eﬁib "Ric®organisms,
pharmaceutically 5 acceptable carriers,

'"ﬂﬁﬁm%% r%PdJWd’éfpr‘élg@'ﬁf'Y% S‘ﬂr(') HiReasesn PSOTasfSe Iaml dermgisis.ncontact

defiRéliis | BcAdfrrafu. dbfRiatlticls, $&bofthbeis ¥Brflis, Lehén BladBS), Bhphigus,
and US-A-6, 372, 733 and the further prior art

bullpust | RemRiIgRlshy EPidesmalusis  Bullqsg. + Helicatiay, @apigesieam o yRsCulitides,

enyithass c&tﬁﬁedu’ét %‘i’)%lnoﬁlqlldsl Oﬂuﬂfsel@ﬂ{@n{wééﬂﬁ acne Alopecia areata,
Phar naceut j cal %I enc rmaceut j

keriQegaiua e viiss ¥ema h‘éWJ'ﬂﬂP@H{@ OHB%{P% ?ﬁsg?lgftegby\&)h, Behcets; disease,
kef4@6 9 RerpBtidNkeralills alednioaly c&ﬂeéwdygkﬂpjﬁ.d:)a;‘pkﬁggds dopieae, comeal

e G B, oAb, e Pedl S8 phgimopahy, Vogt
Koz dgi-Heeria éyhbdﬁrﬁe CUachﬂmis&l, I’;b@ller( whdrgies, nmyelbﬁble pbstARtiVe airway
d.labeled%' 8 gr $ rooore | h dust
iseg?R 2PTRNTHiE ??} et ?ﬁgt?r A8 n Hﬁ%‘?(ﬂsﬂ%t ?’f}'&‘ﬂﬁ"brﬁ ma, dus
asifgﬁfa, lmﬂ)ni@ﬂgfv?gdéaote astioha, urgtd astbaagasd \sirlvhy hypéraiesponsiveness,
efween 1. an and usu
orofgh s Whers A e eRinsBURG BY SEREEAREAE RO Miabosi.
ischemic hd&@Udlsé&esZEﬂarﬁﬁatoit}OlﬁbwéIl&eaéﬁﬁOn@crrotM}Q; érgenoedlitis, intestinal
Ies\L;)gllrst %s(ds§cs;"|%%%r\glﬁ} ermnPBErEaP n@%ta%g&)%p%qenbw S?toia{tgg J?Qéages, Coeliaz
diseasess geoctitid, ,eosinbphilicagasitesnteritid, maastouytosis, |Ond>hréerrdiseaﬁeaulcerative
colﬂ{s 'H‘Eqr%n%f?lgfugﬂ g%erﬁggpﬁtg%gﬁ%heg?hnlﬁt I&Qoé Pgstgrg's syndrome,
hemokyatlarelmw qyndmmet ediabetrod_nephrtobathyalmadhplel niyositig n daisllain-Barre
syr?d?‘ghgl I%Iéﬁ%? ﬁﬁlsgac's%a n%tﬁrlti%gpﬁrtigréaﬁrqee:ugﬁ?,yr%gréo-mﬁritis, radiculopathy,
hymj’!:hrcmdlstma Badedaw' amhseaseg quure eecicell aplasianbplastic ampamia, hypoplastic
anHlet 2UiGodHE! THABELBRent S HALAC! SR R° hEHEYIE® anemia,
agrandiogytdsial petrmcmm ghernia, msgddbmmcsarenmj .anethapplgsia, osteoporosis,
sa%@@sgg ﬂgroﬁinluhg |do§ H‘é' ih e?srfltlglo rl%%n{Hn V%"lﬁ?fpﬂ"é@&lﬁ?%h%derma
e route of mnsratlo suc an e
vulgatigy nichthypsis umj@arISy Rhotandiengise se0sitvtyt cutargousgl  ealr éymphoma,

d . ,
artglflécf%%é%% V‘ﬁﬁ%}grgclér)?gﬁp laggﬁ g%lpdé"i_’ries U@I’y@t@nﬁ%tnwgg% grB,}ocardosm,
sclemderma 0Negg®r's @randemagSjogen’sksyndpmeanadipgpisnepsiraphiligyfascitis,
lestns!t hér p@anﬁ’/Qt Flocﬂfﬁf umWh'a‘Néo[Q?y Re, a%ﬁb&'aﬁﬁaer ‘;‘ogs&s dentis,

a sing ose, divided over one or nore
glm@gne%wtl%s@élﬁt paélerry alopgeia i af LAleRSCia, senilis, bXJﬁfQY@"@Qd?P'}?t'OH or

i nfusion. The amount(s) to be adm nistered, the route

of admnistration and the further treatnent regi nen

may be determ ned by the treating 30 clinician,

dependi ng on factors such as the age, gender and

general condition of the patient and the nature and

severlty of the dlsease/synptons to be treated.

-~ I T T Y TY.S
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and the further prior art nmentioned above, as well as
to the standard handbooks, such as the |latest edition
w@booRessInyt on s Phanaceuti cal Sciences. |t w | PCDOEP2005/056390
under st ood, however, WD 2006/ 058905 PCT/ EP2005/ 056390
43 that specific dose |level and frequency of dosage
for any particul ar patient 4Ry be varied and wl|
depend upon a variety of factors including the
prayvidings haiy gefminatéons prdiort promoting daindyenergtiboyaad , haithgrowth, muscular
dygfﬁ%‘?ggob%&ewc‘rhgbdnld' &4, agygg sk/ﬁdqrgrtnEt ﬂﬁ%lgﬁr]ieér. gi ée tl@%ﬁemla -reperfusion
injigfy eaf, org@mewawb QdcHes moradmsemvswrntt'ramﬁplanfaﬂ@n of ischemic disease,
(0] AY/ [« « «
en&&ét?{ilﬁtgh?ar CO me%obqn%%%ﬁﬂﬁ Eolgg:ﬁgusctﬁe@wrh oPFacﬁéT%n ischemic
acutﬁ\rgml ingyfficiangy echrenic zengb msu@lpnen@m t@ﬂmDSiawcqvéed |b& dmwowgen or
f [ t
O R BRI, i acttl ARRLRRT BT, Higentosa,
serilgy mapular ggge;qeéatlop. vitrealy seaffing, egorrgdl taali burar dermatltls erythema
m@th@r’iﬂ@qlﬁé‘éﬂ E:;ﬂl bal6s -dernldifis| SNHEEEHEHR dRFRALtitse Eﬁ‘ib@ﬁlst Beriodontitis,
the use of conpound of the invention in t
sepyip p@gr@fqa(tjp,s ofiseapgs gusech by sARYBRIMeHA. Peliytian caging neascinogenis,

methdtdtist dtarBioRRaf hydeBalpsh§ Nisédt¥alis& by Ridlathine or leukotriene-
phar maceuti cal conposition “~can be adm ni'stered

045@&52\58{ BeRcehs dmeﬁ%raém'mmunweeavtwn@"mﬁ@/ bitiery Girrhgsis sclerosing

chélbf%ﬁ@Ypa‘Pﬁal iGEMNFSBERIAL lakuteNival WeERdisOhesib&i8!@used by toxin, viral
ination forns. The present invention is there

nob ey ShaSHABE SPBUR. BITER TioRal iy NaPAInGTHEn NeRaifmGapst. slcoholic

C|r|fhb3'H| hépie Usilupe, RiriraMaRdpatc FiRed, rra@tonsatShﬂdAdctfsimré efaBute-on-
s to be inter rete ccor

mnisterin d ¥
Ch'é’ﬁ' o™ Tailyg: %PPHW'B?\O ghemoty ép%\ﬁ‘pfg@% cHRYey '°‘('Hl§ infection,
HOM\2 ifébtioh NMBBY E4Htek @BnilkeddimerfliEl, tralintd) apd ich@Blctacterial infection.
addi tives, such as excipients, stabilizers or inert
Thdicbhhﬁgmrﬁs i i) ﬁb@éml’ﬁvegﬁon areantiarehythirhie aguﬁltsﬂﬁmcﬂyare useful in the
ods jnto the. suitable nlstrat o
preentigin Eestmenrityol Biiegiel SfyiEh ohpuBl e abimEH &5 nhibitors
of &\ . 6h0d>m§ounﬂs viihirythecdcopé onthe fresenlim&ntdn are parbidarBOuseful in
inert.carriers are um ar nesi.a esi um .
the c SPBCHYE: ReVEUedsLid P meg&?gt%mv Pyde a”ﬁ%ﬁ@@eﬁucgr as atrial
fibditation, landiatrigbflattercul ar, corn starch. In this case, the
preparation can be <carried out both as dry and as
Wheathesta gorapoundsof tiguinveiition ioferactewith pndort shamnel sListeas with an ion
ol | f
on gy gtiRPRyaanfy. fér BB arEoh o T8 5 K54 B K@Y Slo@ily. sucn as
theaKg4Bodri the SOI1LA iianshanel, waspectivedyt, hmnobe detegmned using a suitable
[ 0
tecéﬁ{g% oPQ§Sa éucﬁ]a)éttﬁ'é g%segg' gr[:ﬁ? %chnléé 281 %rl%égé’ hglle%& or of other suitable
aS$ay|Std1Evchalque$ krmwnse tlieaart ot her adm ni stration forns.
As inmmedi ate rel ease tablets, these conpositions may
Fot pmrmaqeutiﬁabum; ity cermpounds é theuingersiondnay be iuged as a free acid or
ba?@,o L, thétfgfrﬁtbf ATE CH%JEFI)?%E@& alﬁé‘%c'daﬁdﬂ- PR and/or base-
and ot her excipie binders, extenders, _
addifien mlb@r@n@btﬂne@uw'thmmstom @raanisrerdrargani« acider base)tinhe form of
a I'ﬁ)'d[:l 6’{ SSQ)IJQT@Qn de?ﬁﬁéﬁ r8d/oPYn BRSBIm ﬁﬁégﬁgldr o pre- drug, such as

ation, ese conmposi ti ons may

angsteir 4B n@etﬂ d\er% e quée§8vséh¢nmmo$tﬁteﬂntheh@rrar ‘solggte include any
coMBRGHH SHdnC ﬁ"ayf&r %Hn%ﬁ' aaegrn@)ﬁdbgf tH GRRhESh Wf‘th -3 suitable

solutions 1 n saline, enployin enz al cohol or her
'"%%W%B‘P'\éerbr(égeh%&?'ie%gf orgaﬁ@@ob«enbﬁum grbubpat '!rﬁ'ted to alcohols,
ke®RBRNESRerR! iV iHe! MYl I9ULH - salth, URydP4tBS beuiates e, Oénd)m%ebreparatlon

solubi I'izing or dispersing agents known in the art

Sui t abl e pharmaceutical fornulations for WO

2006/ 058905 PCT/ EP2005/ 056390 44 administration in

the form of aerosols or sprays are, for exanple,

sol utions, suspensions or enulsions of the conpounds

of the invention or their physiologically tolerable

salts in a
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pharmaceutically acceptabl e sol vent, such as ethano
or water, or a mxture of such solvents. If required,
wo bmessonall ati on can al so additionally contai nPOL/RR1005/056390
pharmaceutical 5 auxiliaries such as surfactants,
emul sifiers and stabilizers as well as a propellant.
For subcut aneous or |ntravg§9us adm ni stration, the
compound according to the Tnvention, if desired with
thereaf willbst cleareto tbestkilrdmersone referenee i ingance made to the salts,
hy@r%l hblbét@é Setc. ﬁé?é lisdd InP08-A26, 3791778 eﬂs%‘ébbé 656 5, 2352.6,369,087
ro nt'o so suspensi on, or emnul si
andbﬁbﬁ@ﬁﬁ§7@ﬁ t he |nvent|on can al so be Iyophlllzed and
the lyophilizates obtained used, 10 for exanple, for
The ipbaimrasguiically acesptablg eaitsioh thecgomnenings aneopsting rthe iryagtion, i.e. in
thesfé'rr{'l%?k/\%te?moﬂ%ﬁfu%lea'b?dls ér@fbleeﬁrﬁg@&tf eefhe Sonventional non-toxic
hysi ol ogi cal sal i ne so ution or g.
salg erhe [auaigmanaaBMoniug galtsrvatich are fa@@ﬁct |edh f&?f@ NOsgRRg or organic

acil8 i iHalss %ﬁﬁle@sofgddéﬁ%ﬁi S ditBANSHIt Ghol Rl HeetRBSadiPhte, alginate,
alternatively m xtures of the various sol vents

asprite. orkezoathe befjzepesulfprateo| Risyligie dutyralgs pglﬁgte@ngamphorate

ca%Mo@@f&n@fe‘“é&@é;%ﬁt%?ﬂfpﬂin@ﬂa URIUEBANEB, 86 ¥IH§|fd‘PQ ethanesulfonate,
sui tabl e non-toxic parenteral | y-accep

fura@rpt?englgc@}ep%pgt@m glyc%msa@atﬁamwwlfate heptanoate, hexanoate,

hyéro@hlbﬁ’deaﬂ%kdﬂrom%t By droiodidagd eLhyRIr&@bihbhsuIferhate S Ricifd, Cmaleate,
sodi um chl oride solution, or suitable dispersing or

mefRanesWPnaied 2@88@@1’#8??\'@”'%‘@% shicatinale: aexalalgy jRagioate, pectinate,
pe&hﬂétd Biphéﬁi,llﬂbblﬁnatbncbldﬁélté]g pﬁ\)ﬁl’été‘et ﬂ)r@plﬁﬁél'@ &Eccmate tartrate,

thlwygﬂgt]eer I gmeya @Hpﬂ?c@pétggbﬁ? fahygcup yc#ﬁn%pr%oﬁlju?n ga ts, alkali metal

saISEdJQRﬁSdstSbHILﬂSand b@t&@suarﬁrsﬁmé @tkgﬂﬁ@ezﬁf&}/mﬁ@l sdls sUchPRRIcakium and
conpounds, accor n i e L nventl

magheRu S5 Sls SRGHORTE Pashs Hh HodiesloBREYATEGR 12l N-methyl-D-

gluaemm BHd tsais with rdnfied iacidg | syckera @glﬁ&bﬁry‘élnér and so forth. Also, the

e oo PRI Graups oY, Be Bl iz, il v AGeRB' 45 lower aiky

halidest alichcay imiethyll,cethyle pepgle ahdilébud/l uglond'éJ&)rﬁmmaﬁlandSodides; dialkyl

cor.di t [ tg act,as .
suffie s AheBy il Ao AR ey SHias. IedF aflf hpides uch as
decyl, [aaryl,i mylistyl dridostetitye cmﬂdalbnfr@mdby aaddbdiden)f arblkg@ halides like

bi ol 0 |caI ion ways, associ at e ereW|t
bothd 8 el b BRe i SHRIE O BRE RS el Gt dbre sals
inchualertble StaIfam:s;aliaeshmuﬂaigand stifabd salsn channel s fromthe

Kvl subfamly and/or of the biological functions or
In pabﬂmraymbad;mot dbe gresest amention rEletes torp nadpaautical ecomposition

n S

con S, PofitiachLfy MBefinilt Stk SR 3 HRIRAG farldynt of =
comaowwda@@owmgnm ibdentierewi th, i.e. in an VI tro, in

vivo or therapeutic setting; (2) as bl ockers of ion
The hermgherapéutisally effestive amount” iap uged detgin trieens fatmeunt of active

(" |
°°’$‘§5M£t8ﬁ %&fu 'ﬁgarnglﬁtn &ﬁérp]agﬁlsgéélgfacgr aBé:q:elr‘lt On'tffa? it} ﬁ?ﬁ%&)‘gﬁ ﬁi‘&? %f' nedicinal
re&p@ﬁﬁﬁm 8i tiggge.f eysiem, hanipalegre Remam thaids dnemr saughtb Ry apfesearcher,
veféﬂﬁé’ﬁatn' ﬂfé%hcgf do cfgérstﬁ% Arsiak] ki intiudBs §ﬁ’é\ﬁjat|'oﬁ '?)f trﬁa symptoms
annel s. tron the conpounds according t
of the dxzase bgegtl]saipd:ﬂ EP2005/ 056390 45 i nvention shovved
very low activity or no activity with respect to the
Thp phasmacgutical coraprsitioqcan brdr W%@I%’@?F% known pesetarang of skill

in HRONE For¥fs brpbse dIQEkKI bﬁ@ c@ﬁlbbt}ﬂd NaviHy FM@PYIGIII or IV, one or
ment i oned i on channels the npounds accordln

t he
mase Selichpr |'Ci%ﬁt‘?r6??°8\*t@ab8¥<t'ﬁ"€@}§ éz‘l"py'f Geeiresh in gom '@at'on with other
prevention 5 and/or treatnment of conditions or
di seases associated with ion channels fromthe Kv

famly. Such di seases and disorders will be clear to
the skilled person. For exanple, conditions and
di seases associated with the Kv4.3 ion channel, in

partlcular |n hunans |nclude cardlac dlsorders such

- o oy o .
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as hypertension-induced cardi ac hypertrophy (e.g
ventricul ar hypertrophy), and disorders 10 of the
WO 0060589035y st em such as epi |l epsy, stroke, trauPet/ER2005/056390
brain injury, spinal cord injury, anxi ety, insomi a,
encephal onyelitis, Al zheiner's disease, nultiple
scl er osi s, derryel i nating dégsease and Par ki nson's
syndrone. The conpounds according to the present
phamesatiicah activee capoutidsh ars brought into @h avitebles admihistrationdorm or
del p d t f. -
do%:%%d{(%rﬁ]oh@%zgnéﬁd?@%{aggs saé:a’né‘gdad p{h?gﬁé&g%%agll? ﬁ%na mc? dicine or
vel@rinary seadicl®. associ ated with the Kvl.5 ion channel, in
particular in humans, include the sanme di seases and
Gegpeally et ehasmaesuicalaise dhaisemeownsisias the ineertipas may &g formulated as
a MQ@AU’M&T rﬁeﬁ&m%&ﬁprls%%rlé’% d19nk %oﬁﬁ%uﬁ&ﬁ?fﬁb' |9vrbnt|on and at
Interact wth .5 1on channel are particularly
'eat§§ @ﬂ%lph?fﬁnqcﬁétlcaﬁy a@oesntake, camigr. gfiluenterrt %Me%fa"d@f iagjuvant, and
opliGHaly BnE ot RBIcARIBEC Bha”’r&a@&utlc@'ly fabtWe' &drAddudBs. By means of non-
Therefore, in another enbodinent, the present
limjting eemplesasush a fermylation may he in a fore suitakle fororaladminipition, for

pal%‘ﬁfé?éld'aﬂﬂnrﬁﬁrailbﬁ (sOME Nl ‘W i?ftrat/&&lsphﬁ'ﬂ‘d?ﬁ%bﬂtal' C&H subcutaneous
onposi tion conpri Si n%) sai d mpounds in th

'"J?Crt'@ﬁt ﬁren'etrQYﬁHELa% dnfygion), stor d@P@a% l?é’ﬁ‘"&%traé'PF'hJ?’h [fidgninistration by
.nrﬁmeﬁt ®P'Sh Ofkin | pHdKC el hpakrhplants Byder §u;§$b§.hor§5 etc. Such suitable

ertenS|on i nduced cardi ac hypertro

admé}'ﬁtﬁt'erm famshyush map ke)solicy r?&"lﬂ'ﬁg'!ﬁ’r %félqé"dope??f@'rWe?’\/%ﬁé“a""er

of §drﬁfn%l?aﬁéwha§ﬁleﬁ Iab InffiS0tls didr ciars, dilﬁélﬁ@'anﬂ @xpleRisUbyuse in the
trauma |'1 {5 ﬁ‘l né ury, ﬁnXI ? X nsog.g
Pfeé’ﬁ?é'ﬁﬂ& eiepk Wil b logrota dheskilled persgns %@"C‘Hﬁ 93jp gnade to for
instdce 'USSASH, 37eTNse Lisnas| 389,086 588566 369, 0BAGKH IWOR65372,733, as well
I ment resent

dr one urt her
BT SIS L T P T e ——
Scracey.ding to the invention or to a pharmaceuti cal
conposition conprising said conpounds in the
Sohecpitef@idd, bt manmmmgdemrmby f Such prepacdtibhy tifoide. tablets, pills,

her f h
o Papidds, Sehef SSeele i, S e RnemuBEER Afiiops, syreps.
aetdsels| oiviemdnits) wremms, totidHs, sofifaad Mack gélatratapsalep psippbsitories, sterile
d
gty @ Ehs ey BRAGERY b T AT Bereppnstiyteprior o
use)afodladmlrdsteamodeassa tolysrarsiéy fadcomtinsbes adgirisiration, which may be
formugaI ‘w cérr]egeee(;(m?{ents %%'a Eiﬁueeﬂ]f ”‘g%‘t &e pgl?tag%cﬁgrt 'ts% aI'Ior such
OPoSi LT oR Conpr t e conpounds accor ding e
forrmﬂaanns ench as Iastdse,ddextrot;e sationg, suristol, deansitaf starcbes, gum acacia,

ool 5T PR, YR DR S008L R

celiuieset mepolyviny|piyeoliteoet ipolyethylenposglyéabn celnsesi rigtetilep  water,

r n ' :
s e e
oiIsm&egg@blgf oilsganee mineralneils Qresuetablnanp(tmesg théreaih o fqrmulations can
n
op )P LORGR B PhE e icay sl o A6 e (iR YO R hot load to
a SWetglsélecﬁﬁ‘@m with the ¢omuraunasof thei imggndiosliand athet auhstances that are
[ c huyetti
coﬂh'guf ly ﬁ@micfﬁ’rhtﬁg rﬁ&‘ﬁe@tlcgl f%hvulgﬁo(h Osrﬁa?ﬁé{eé yggﬁég{ﬁsag%&\f‘g wetting
agemis, qmaISIfy";rg @ndt susperding agerdshénspgﬁweme@ts@kﬁeamtﬁaﬂants bulking
agbht8MilleRE pr8dHrRY -agdhtyS swhdtedng WgbAYS! ARG lageh€flow regulators,
invention relates to a conposftion for ve er| nary use
releaset agepin, 4 dheatike. dagtcompesitionfpman @lsefbe: ieemulated o amto provide
rapfld! SustdindP BP AeRJed h@l&ai@%f Beench EsRpdUn($S bontained therein, for
di'scovered and/ or devel oped using a nenatode or net hod
as described herein) and at |east one suitable
carrier (i.e. a carrier suitable for veterinary use).
The invention also relates to the use of a conpound
of the invention in the preparation of such a
conp03|t| on. It |s aI SO enV| saged that the above
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15 The invention will now be illustrated by neans of

the follow ng synthetic and bi ol ogi cal exanples,
wokioehssses not |inmt the scope of the inventi onPCTIER20Y5/056390

way. Exanples Exanple 1: Preparation of the conpounds

according to the present invention The practice of the

present invention will enplgy, unless otherw se

i ndi cated, conventional 20 techniques of synthetic
examplanusing: lipesostesyor bydsbpitlicc pdlymere inmajricesnibasedeon inktural gels or

syﬂmétﬁc:};oyjnz%r@”alb ESHGE)[ E:J(% gr?nnaégé:p e {lﬁuﬂiln;?ar?c%ri tlh?gl%glhial of the compounds
of amf@sryawtﬂcaj aoswosigiom @cogrdiag to Hlee jnyention, dif canhlee advantageous to

ctr gﬂrret %‘%’({%g"ge%c‘?é'ﬁdd e%Uétﬂ/th[rPE&gf?A or et &SSUCh as

a|CBﬁ<d§ may | igwRseveNthen salupilityg ﬁ&‘ﬂp"el’ﬁhe sstatility : OfZE'GmeUPOUHdS In the
pré\%!ag?rbé dg‘lsgbéf‘&eco%ﬁ)%gtléﬁ\‘lé RaBBGH efjéaﬁ‘l@%f Hd plﬂﬁhﬁgbpfhe invention

6. spectroneter: M cronass ormZ
can be mase pitablegtie tetheitingrepsedwatposalpbility.: negati ve and
positive). Method: Phase: Tosohaas TSK-gel super
Applp@gai;q cygpﬁfxtrlrgopr@n%, BzoB¥-Sycledaxirins| (GBs omethe@oar\pamg@d ethers

the?dst WIRdr&h Corécérdrnf)l%6of5th@'Mydro§9 %&Fﬂs & thé\%wd}bglnbés% @ﬂt@l of the

oyl i e Wit alky. partoitay Bethyh Bihwi orasarrepyl, &6, fandomly
gﬂ’é}é@tﬁ'-@D &Qir%yalkﬁoba&lcﬁlbﬂy hird R} Bty %ﬁr&yﬁ@?@%ﬂ 18y dPoxybutyl;
and 100% A in O. |'socratic

carboxyaigy'. W@S%@owt@ﬁﬁnggbﬂ a'h}’ﬁcaf'th mrtg:ularly acetyl;
alk()Wo'é%(ﬁthkidZ ot n)carbU?iteﬁkox r S pgﬁlaﬁlaw t Raoeyhsthesdpropyl or

det ect t t
AR IRy oy AIH E@gv%wﬂk AR o LR YproPYl.  Especially
no(emlrtay aé Yomplegaits wad/ansbl@sifderd ana)s chetdmadmly rﬁetﬂmaﬁea B-CD, 2,6-

di%pg é%ﬁﬁyﬁ%@1@@-@(:0?2{&@0%%%%(; S l))\(/yepropy -CD and (2-

cavﬁ@ﬁirﬁéthb)fyl)[brﬁpﬁnﬂ-dm At th ﬁéi'tl@hlzﬁr]ﬂhydh@xyg)lﬁp@ws GD(ZxHP- B- CD) The
term Huxqgr 8%95 éyng{ea @@Io@e{tgn /%fl:'ikg@/e@Sw £e|n g‘g?qﬂsﬁ two cyclodextrln
hydire¢ hadups 296 YHarified with miffererﬁrgﬁman%B as, ﬁ%e&aﬁmlé‘b@droxypropyl
nd, 95% S 5% 500 B f
anffcrpry e An Biredindurdy 30 Eitingdne fomiaundh I bhbidagp with a
cyd6dexivirizoM\b/Fdedgativg thér@of has badre dessibby dmtEPaA-72mM, 331 AIthough the
refe Mel ti nts were determ

I
rorUFEAE 9gEEngh R, P WA SR adee FrrBpBAT. IS 28 cauany
interestihgnfer ﬁ)rlpuhhm thebtompoadds Baidk fotinalatignsomayvalse be rendered more
pa%#a(;%garggddiw R@ar@%@ gﬁ&]g%@p%%re s?\/?éet %]?rqg/?roﬁavors Ir{/partlcular
thenpresédod investiar etoapasseasi a’lwarmabdﬂﬂlcélcdd"rmmsltlgn sahprigirgg an effective

rr%ggs BPEI «%Er&%% %(?I’F‘Jlng ntg tﬁgéé\}e%ﬂpﬁ Qntw'li aﬁ#mgutpﬁqlhé ac?eptable
cyaodextrol. THe @resentH@lentio@tdlsocEneompisgksClyclodexiyin tompleix¢s donsisting
of ?%Qr?lggun]d according to the invention and a cyclodextrin.

More in particular, the compositions may be formulated in a pharmaceutical formulation
comprising a therapeutically effective amount of particles consisting of a solid dispersion
of the compounds of the invention and one or more pharmaceutically acceptable water-

soluble polymers.

The term "a solid dispersion" defines a system in a solid state (as opposed to a liquid or

gaseous state) comprising at least two components, wherein one component is dispersed
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Protocol A: 20 Ethyl-2-chl oroaceto-acetate (1.2 eq, 12
mol ) was added to a solution of the thiourea (10
wormbp389m5 et hanol (20 m ). The m xture was stiPCEEP2005/056390
overni ght at 65C. The reaction mxture was cooled to
room tenperature and the solvent was renoved under
reduced pressure. The est e{iH( 10 mmol ) was di ssol ved
in ethanol (4 m) and 2N Na (20 M) was added. The
mare @t lesa eveatyu throvgtvut tthe retberogempongnt ert ceponentse When said

disgsr%ﬁ)tn' (??%Mwn%n § s ngwgt'rhﬁgtgg %xégmrig 8ﬁ%rﬁi8£ei&eérﬁit9dh&§‘ucé\%niform

t han was rermv pressur
or he@pgmwuwéiyoughduupeebnﬁisﬁ]ofmtemhaése@s idefineshin thermodynamics, such
", T r
o SRR BB RER: Bl ol MRy
SY$IPEE | mqaaﬁ@ thas wmpqrmn@d theggishate ugually vieadily biggvailable) to the
S
orgr%ré‘nﬁn%')’( ﬂgﬁﬂzléRH‘s gy Ndl'réé %Eﬁﬁﬁst%’se)@z?hg ?errgt ﬁ%%lé %@péré%ﬂ“'ﬂ?so%mpnses
disgersiggs tkatgme Iess hon@p@pugg@qghm tgg@@‘,ph;gg@gtg)ns Such dlsperS|ons

ard r%’cﬁé’.%%@ﬁ&l Qﬁp&g@walﬁﬁurﬁi‘éhﬁ Wﬁo%hoﬁf M e Pris®mdré théh one phase.

bronopyruvate (6 mmol ) was added to a solution of the

Thb ma%i[s%mb(e'spdﬂmér)ls béhv%hféﬁﬂ[?_é polyrhér tHal hasT&ieapPardi VRCYES of 1 to

stirred overnig he reaction m xture was

10Q G7%s When d§SP'68¢d’t dparaquarss soldianat 200¢ pelytionfreferred water-
soIUSI@EbbﬁlﬂnéiQ dry hi&&kﬁﬁﬂ)y%@ﬁ?@élﬂﬂos@@%rw PQIiIQCrHHiHnb a methoxy

di ssolved in hanol and 2N NaOH (

de%% oh gHsiitution from @hqut P@ntorﬂbi?t‘h? e a\ﬂé? @tdir‘P’WBEPPMV@P'ﬁf @‘I‘Rs“t”t'on

froft atvu€0.05N6 absacy. OQIPe @bﬁ@rﬁllﬁ%ﬁs&@lﬂé Edethexy a@gmé of substitution
ture and vYas r enoved under reduce

a
refﬁ'iset%{‘ﬁ avergge "F@E?H%nem?@g eten FOWRP RiEseNt el aphydseglygose unit of
thof‘tf&liulb@@ nﬁiﬁfg&ﬁ l—@ldrowy-bengC@ﬁa é@%ﬁfdhtl?h }efefE_h@ tmwrage number of
a Was cooled to and acidified
m%%%eéﬁfqpé(leea "‘%lﬁ%‘ 'b?"&cf%cf t ¢l Q\/&?@C'qurthwré’g'”%H@'H of the
ceWIdsiémaéane.(Bxlo m ) and dried under reduced pressure.
NHS ONHS O (RSk \'\ SOH(F SNL_ R3 Are Schene 3

It Fﬁbya fgthedie ESwenisalt #r formalde theecosspoaind®e anihegforn dfhadnoparticles
s .sel ecte

fined h ,
wheg B e r Rl gerendat e fiksd ierSoryapt aptotnt EHfBient o
maitainoan affieniive averdge padicknsizeadfkidss tbym:l‘lmbkmh Suitable surface

L het , ,
i PR Pereril 3 saisgP0 LR eli™ aeR)F oY B pramaceutioal
exeipieytsaBucio eacipientgl inclheéd evamtalsybdyM9ds low molecular weight oligomers,

na%I %j%{éolﬂl Loa{?%@ugfgcta tlgrre?ecrye%l rface mo lklers |ncl%de n?nlonlc and anionic

car onyI am noal kyl~,” aryl oxy, yl"car bony acyl,

sumqtdirdar bonyl, am nocar bonyl , al kyl suI f oxi de, - 802R15

or al kylthio, wherein R15 is alkyl or 20 cycl oal kyl,
Yeh@dother intenesiing wgy rof fetnywiading 1tha nebnipoupds tageastiing: toThe invention

m@&e%@%{%“@éd&}ﬁﬁc{ gcgﬁ'ggglﬁl)% ™ elgv ﬁ?emc&%gomijr{bsaam ﬁ]thfp%rated in
hydrophilic polymers and applying this mixture as a coat film over many small beads, thus
yielding a composition with good bio-availability which can conveniently be manufactured
and which is suitable for preparing pharmaceutical dosage forms for oral administration.
Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a
hydrophilic polymer and an antiretroviral agent and (c) a seal-coating polymer layer.
Materials suitable for use as cores in the beads are manifold, provided that said materials

are pharmaceutically acceptable and have appropriate dimensions and firmness.
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mmol ). A solution of TBTU (0.5 mmmol) and HOBt (0.1
mol) in DMF (0.5 m) was added and the m xture was
W@ 006088908t room tenperature for 30 m nutes. TPET/BPI0NE056390
(0.5 nmmol) 25 was added and the reaction m xture was
stirred at roomtenperature for a period of 3 to 24
hours. DMF was renoved undezreduced pressure. The
residue (0.48 mmol) was diluted with EtOAc (5 m) or
ExBaples Bf mligh maigriala sihegolyiners, mofg‘anlqcsubgiansem’pygan@ fBlstances, and

2x5 m th 1 N NaHCO3
Sa‘?%ggh ré%ﬁﬁs éﬁvé%vt%g%]é?g&grm()x The) o?grga\m c layer was
Thgréb%%(ﬁf ariibn@4 chi)et %«%pér‘éldvlﬁné T}Tﬂ%ﬁ E‘kﬂ&% Ebte?%eu%ﬁfh usuaIIy

vacuum e resiq was puri y sem-pre

invelvey ynixieg thesackive stzlﬁtartg:ﬁ(s) Voo oss) ‘@ggtjgg)ne or more pﬁarmaceutlcally

ac@é@g%é/som%ﬂ%ecé %% %lamé%rex&elsaéﬁa% made
derivative é sso |namxtureo
to BRFA-6.862dr 8, plé§ Aa@maﬁ L{SZG 6:369, Omw%ﬁr@ﬂ?dé%( and the further

prlmh)mm%né@%gv@% WQFF‘ a%ot’o%boéiamd $hhdddeRs, a8uchOTthe latest
erature for 1.5 hours. The sol vent was

ed@%sgggn@etqand%harmém'é@! %9'%‘;‘}%” e The residue (0.48
nmol ) was di ssolved in and added to a
Th§cﬂh@meﬁ‘PUB‘Fa'tHﬁ%°3é?H%é of (“C‘)e Wem ?redlfﬁieéﬁw H‘ga Nt dosage form,

andl Ty EMtablyi packdded( for Bkampld e a Hox! blisRrVaa, §<§ttlé rsaghétt ampoule

room terrperature for. 16 hours. The m xture

or i 12y s THiableNtirdednsg or Ridfrdessaneiderat é?"ta'ﬂ?& fwhich may be

prdpety 1dbdled)iCopfidkall vblth dnd\ Nafbte( (bafléts )coﬁ%ﬂﬁsgzwuéﬁﬁ&matlon
er and

The or anlc ried o
a"%}e'"égﬁ"%}'é?ﬁ? %'H” aﬁ‘f%!i‘e‘f"'tr‘%éa%"éﬁjw (ceateffy etween 1 and 1000
mg?rama QEQJ;IIyEaehﬁI&@hSTEhd‘BOOTI’ﬁQ, SirtheTat Rkt vivd corfpduhdZet the invention,

CEBes 00t it QL SR o P oLPe B SRS (2. 5 )
Th&@ﬁp‘iéa'q%%” %94 e SR lekse BK Sty elraet diiLre 85T rectl

tranduermaly tsubeutdrieonasintraverioad, intraimusatiaT o ﬂnﬁam‘ns)al aodes, depending

d h 5
et R T beonae G A s MRS BoEbied ¢ 3 fontoa, and
withloyal and iritraMehd@is adiirdiStration usUally betwggaefeced.ayer was

dried over MpSH and the sol vent was renoved under
The esbopednd @f disss inventiohhwillr geredally lvaaadrplnistérieédn tap effective amount,

wh?‘c‘ﬂmuagﬁ %B@:Sbffé ra\é\ﬁ]a'ff )’qﬁba Pf’soé@ﬁ: Pant It% Ceﬁ%b& ?ﬁ% S’Lﬁﬁ% (heéarpgutic or
pratinyiattivy éffest rmtheamilwdhairm wyictactss ahn(msaérea Weuslly, depending on the
coﬁ%ﬂliﬁrg E)dli.%gﬂeﬂen@dt 5r°tgeeﬂec?tan@ ?IPJ] %u?e %f‘ é%&%ﬂfaﬂ{)n 1sEijch an effective

Iron mX
amognbwillasually bebeieap d).Qit @dﬂiQﬁ) mgym&oﬂmmee@@mcw 500 mg,

subl 62 BbyZen B PLAE S50 ﬁiﬁ fof%g%ﬁ §|e7afboat50 104 12 1})680 ﬁﬁhghﬁg,; 50, 200

ture o o-anisid
or ﬁﬁ@emgdmgnvwl@granarb@dwmghtsﬂay raf rige nmatnent: P&Ciday( wdiak may be

ad@in&sﬁ%ﬁb?@ é&’%h&@ dan¥ Hgépd/ Vi etgterlfvgﬁ Bﬁ%’ loﬁlzf'r%r@ggi gf ddl.gs or esaentlally
comtrwomlmmeumawb@t istysignd&he apounioy)en bﬂ aayipistared, dhe route of

adlq‘lﬂ%aileﬁ ahd m@uf'uﬁherAfrE&heﬁP%dlmgntrﬁayf ‘B@”?ét@frmﬁécﬁtbwtﬁe treating
he 'm xture Poure Into an excess o

chwamyqie@nﬁ'@g qnlt?@ Qf$ suchrige tb? @gepioerdes qv&sgwqr@leq@dltlon of the

pat?&t%a hﬁé’ n¥futdatd BaVe; {y &Qﬁ@)ﬂseg&é?gmp(tg%; t&Be HehtedN Reference is

dri ed under vacuum_ Protocaol

again UBAdE; &1 S-A6R7TRE780 5Bk 6568, oagous-A 6, 369)087 and US-A-6,372,733

and the further prior art mentioned above, as well as to the standard handbooks, such as

the latest edition of Remington s Phemaceutical Sciences. It will be understood, however,
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Sodi um et hoxi de (55 mmol ) was added to a m xture of
o- net hoxyphenyl guani dine nitrate (55 mmol) and

w@ B)osdssdnaret hyl ami no- 1, 1- di net hoxy- but - 3- en- 2- BEIEFEPHB5/056390
mol) in EEOH (165 m). The m xture was stirred under
ni trogen atnosphere for 30 hours. The solvent was
renoved under reduced presspyfe and water (200 ml) was
added. The pH was 5 adjusted to neutral with

that spedifin desedegvai@nd dreduerny afidesagecfonasy particelat patient may be varied

- ar
an@v@ﬁﬁ%p ‘ﬁ)%@rdlﬂr@eneg fggﬁggn@fﬁglrnp etg@%\k/:févrlt? @?%Bﬁﬁ{&ﬁfg compound
emplayed olhegnetabelic stebrhivedd Ueregih of edtinneef tpateg@m@nd the age, body
wejgh tzd%‘ﬁg} Ihc—zalfhs‘ﬁgﬁ3 grsn')nﬁé\i gﬁd‘ilh’l@ﬁf%ﬁ nlstraglo?re rafe ?faeé(grt'egf)n, drug
comhmammrtbe %ﬁY@"W of me PEOtiquIr CQ Mmi) was heated under
nitrogen atnosphere at 60C for 3 hours. After cooling
Thyg inr @ dHithesngipest dhe inventionirelaigs dowa coppasition g vin skarticular a

co@é@éltlﬁ e n*;ﬁ&nﬁﬁet?t@aﬂhg@;oﬁlﬁl)cﬁg%&talﬁé 'a"t”(@&’st%&‘r{éétcbﬁlﬁo&ﬂd of the
'"V95®" qrpqgat 'ﬁ?%t%‘ﬁéuﬁﬁ@e sairier §¢@- atcaomr syiiahle fprpharmaceutical use).

Th@qm‘ehh&ﬂélgo Adatht e us_IM atd&%oﬁﬁ@bﬁﬂetlﬂ/ernﬁ@rﬁnn the preparation of
enperature. After filtration of M02, the pH was

SU%{U?G%’P@%FWQS‘ 4 with concentrated HCl and 15 water was
renmoved under reduced pressure. The resjdue was

In geqordance it the Meadh fe@?%l@t?"ﬂ?') sgithPhanmaceytigal fomposition
catietse raamﬁdreungwarétevuateduf@feeﬁSthhﬁ&. dlfviy ftl@éldéu%e\/\@ﬁ therapy or

i ed ash chronmato rot ocol J:
co UF%WG'"D%"?&%?‘B?J? qgg?)@ag EHX'FO 'i’%@reéﬁfﬂtki'fb‘f&ﬂt'i’% 'sa%‘é’iffme to

be (dhderstatel as amBraddig a|l29ucm p@ggﬁa& wgmttarsdoaddoataltgﬁﬁtuﬁgmreatment
ut, e,xc was,. r enoved under
an33m}sga ?ﬁf‘@@@@ﬂ@g I§ %‘8%%‘ 'Pre%"éd%w ‘renoved by

di st t hi id
Fofypl o Rt alraseRTera S SpCaitsns ot e BeSprtiisiiinf Salibg mixed
withf suithisle catiditiees, Gsush asnedc)pierits, Iii‘thlﬁl&e!’s oninejt diluelms Ednd Braught by

[ ) .. 3 m .
meRS ch e ciRIoE ot SERfnyT 2y kA tioR IR CHich s tablets,
coatked mametstler&apsulEgs taquetiusy anofndhemneml&tsmMons‘l’ f&ampidsw‘feswtable
me?@c‘f’azﬁgr rierg rr‘ri%&a\gb@t Hha glflg n)r?gnegwﬁséasrg‘ ?eé pé)ltasg dJDCNL?sphate
Iach@SOQluam&d; bhstasb, \repartlm corarstareld Inithie caseg thecpréparation can be
ca%i%g Sth J@ﬁy Sr?d %g“?ng}@tsqrg}ﬁgéé It §tﬂtagﬁpéi&é§>g}p(iﬁnésc 8[ s%vents are
veg&lbiem! @).maoo@o@uzh (atBOsuﬂﬂpwandnl RivFcad4liver ayils Suikele solvents for

BB s L VB D B, o s, v

Pdm&y!anergimlsaancsoﬂymropylmdwgluc@s amth alsoaysetut @s diirttsO@uziliaries for

o34 95 T PR S esTIREE oy contar

ml@royﬂystalhmpeuéoaﬂadlcaicwbpb@mhate dieychT HRgN8sinn) steardte\ghd lactose

an%@ﬁﬁhﬁﬁ%@erﬁ%&ﬁ gsog?{egmﬁﬁpgﬁ a%géj ﬁ@&m dlﬁﬁnéaﬂts%nown in

thecarhy| phenyl acetate (19 mmol) in dry THE (19 m). The
reaction mxture was stirred at 0OC for 1 hour and at

Whescadmigisisseci by, pasal gerosgl erdnhalation, éhaseaonpesifiers maybedgrepared

acécﬂ’&@gr; \f?i&’hnﬁags wall knémq|@%Erﬁc$ﬁgwa%£&uilc§%r)‘r{ulé'fﬁh ¥4 may be

. The conbi ned organi c phases were
PreRa&ateas W'WP"EI‘" ﬁé"r'@aﬁme@ym)benaﬂ a@‘@“@'\/@!ro"h\@@@ﬂa@ﬁ @rqsﬁ@’at'ves

abS&bliG hroMRters RTENHAACE PiBBYailabiff URRFodAHEHS Usi/or I8ier solubilizing or
residue was purified by flash chromatography. Protocol
dispersingc rageptsg)known in the art. Suitable pharmaceuti ical formulations for
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KI (1.66 mol) and LiCl (1.66 mmol) were added under
nitrogen atnosphere to a suspension of
wW@2¢0808R03et hoxy- phenyl am no) - 4- net hyl -t hi azol PEF/EP1003056390
0x0- 2- phenyl - 10 propionic acid ethyl ester (0.83
mol) in lutidine (3 m). The m xture was heated at
150C for 8 hours. After coojjng to roomtenperature,
the reaction m xture was concentrated wunder reduced
adpirisisatior imihe fome of agrodele onapraps ard, iferdexampld, selutions, suspensions
or %Hg&%%@[@%ﬁﬁﬁﬁ% gf;tgk |r{\0§nt(|:<zanr Ot)rzga/lr Pr&ys!aoé?%caélkl rt]cill?rable salts in a
phamnaseuti@llB agpeptablersglvene sugklasopthanel oriwaten. @ armixiure of such
[ el : i ;
sollEHE raelcthel RrbliBucn cdH biso Seliind it Bipr h8macoutca
auxifiaries sgelbps pyfactants emulsifigpeand stakilizarpas well @@ aprepelant.
removed under reduced pressure. The residue was
Fogj sibsvtarepysn opt iRlAMAINOPS aminighationn thria cpmpaundniaccqding to the
invBAEH - if TeSirdd Witk the\BBbsthhdes CELstdm&y GhbRiford B\ 8s s-Ulfblllzers
reaction mxture was cooled to roomtenperature and
emydsifiessi of frhen agdiarirgiare beayaht ingh selaiiam. sigpensignTaemulsion. The
com S&ﬁd%:jdﬁﬁ@lﬁﬁ@ﬁtl nl édne41§8 beWthed’\bﬁd’tH@S/@ﬂhllfzate% db@é?ned used,

dri ed under reduce ressure. Protocol N:
fmrﬂ%é‘T"Bl?p Far the (’r@ds@f'oﬁrﬁﬁl")le%\'ﬁﬂ Of H@J%?%R’FPQT EP\‘P’lSe St‘ﬁﬁ‘bé%sowe"ts are,

fornBSEHn)plé\BWGted' pEioIficdl Nsalifd- sofdtiolor - alkeHel3 d.§- é@lamﬂmp}opanol

was added and the mxture was stirred at 80C f or
alye8ieh sin Nq'té’r“ 358 4S8 iSelytipes Syehmasealigerse: OF é"artnﬁ%' SO'Ut'O"S or

altrd bt} nMikEres eoM¥RAvAHBIET slRS SEEnBBIRSE UTHY infdifable solutlons or
resi due was vvazh h MeQOH ( e SO

SugRensiQRs ¢ may (bg OFWé’éat?fLr?&é?%r&'"guFﬂjéﬁ"Owed%eHS'ﬁﬁie%‘%‘al"@ non-toxic,
pafgh&arélsﬁadééﬁtamsdlmhhlsf biedolbynts,| asdh @brrﬁaf&ﬁtalrﬂalwtanedlol water,

Prot oco . Eth 2-.chl cet o-acet at nmol ) was,
Ringisis QOB LoLOITRF SRIG SI9B0 RPBl b a" PEbIS FoRG by Mating and
suspendingSagdnts, Juth &% xdterile, BR®dS fiked Qﬁls Ainchidngf eyntdetic mono- or

_hou | t t ture, th
cgetidsn, s By Bl BB Pelelfon pr osturo. The

Wiy et st ofysjbbtzdofkrgdheserpgmulaiBi may be
preparddisyemisiigy tbé compolrais acommingeuﬂenamntlen ndth adfbiithlsle nen-irritating
W\t er 0_m S apd the
ex%??%ﬁ@%b%? 6%%’?3%’“9% fyﬂﬁqe%ag'y%%ﬂd&sﬁsieds £6 pﬂ'éﬁ'??"&l‘e gyeplg, which
arel sblidHat ordiineery teinperahuags r bukdiguefyt amitdredissolte irEth@Acectal cavity to
. The conbi ned organi c phases were dried
re'%%%agﬁ/& and the sol vent was renoved under reduced

Thgrg&izg)ralﬁgs %c%r%&%l the( r?ﬁ%Pﬁt% %re fm%%agtoag%nmmst of ion
ch@nhely fram( theniy Hiamiy- p1¢emy1 anaitiogpr from the Kv4 subfamily and/or of the

oo ) s SOOI A MR o
|nV|$hyon Bgrezglls@ rﬁq)lmdotp@qt@p@r@aquglst @ﬁﬁjn) chenselgdrpmg the Kv1 subfamily
anﬁ%P%é %IO@%&J fiRctidhs 6 Pét‘glw‘é?sc‘gscsgbirafe%qﬁl witROm

tenperatur€ over a per ays € sol vent was
The ?g@\g@%d&%%e fn@é’rtlﬁ)ﬁq:aﬁgtlﬁae?éfdl@béﬂgercg Q zlaé %ﬁfagHﬁst‘é’%? ion channels
ans*éaé akthe hialegica funclioms,arpathways @speaipted é}erwmm dn@ntte, in vivo
or ﬁ\‘é'ra\fﬁﬂﬁc ¥&tfing; r(ﬂrg%\ﬁ&ckﬁfkd&rlor{ &rinped, iRy, ﬁ?@rWlﬁo if R0 or therapeutic
residue was purified by flash chromatography.
seitipgst andir (@) as pbawrceycally aptive agants, i PBRIGHIAF ifofthe AFApRration of

phé‘r‘?ﬁd@hﬁﬁéﬁ c)o §|¥|Mll1§%rl?aﬁﬁﬁybﬂevéntmﬁt EM&/DF rtreatment of condltlons or
i azol - é - nmet hoxy- phenyl) bam c acid

yl
disgasasy aS(SGC'Q driith saidien Qhaﬁﬁ%'ﬁv'@oaqdﬁ'oﬁ the ﬁ?’HP%U’IS’F accord'"g to the
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15 acetonitrile (2.5 mM) and 2N HC (2.5 m ). The

solution was stirred at 50C for 3 hours. The sol vent
wor®enssyeyyed under reduced pressure and the r eBCTIHR2008656390

purified by flash chromatography. Protocol R (Schene

9) Pyridine (0.29 mmol) and acetic anhydride (029

mol ) were added to a solutjon of the 20 am ne (0.29

nmmol) in DCM (2 mM ). The m Xture was stirred overni ght
invantioroghrawednyesy somu aetivity Dheo rachivityr withweaspeiét] ta ttieel hsRGhctagne!, and
aré@xgrég& ofRBflevashed with 0.5M HO . The organic phase

over MySO04 and the sol vent was renoved under

As n@cﬂfeﬁ&? aﬂé\fes 4 fo thgrb%c?ﬁlﬁ ﬂct'?&rlty(oﬁclhg Bovd mentioned ion channels the

acetylami no-net
compg@wﬁy@qg;galngmth]e wemthgwermon are particularly useful in the prevention
anHRf ‘Prleat?’néﬂt}o'f(c%ngﬁ&ﬁhoéy d%@@é@é a%soc%@bocaﬁtﬁ% Chafdh from the Kv

eniZ%ﬁ ester . nmol ) was di ssol ved a m xture of
farpiby bldw(ezsmi )anarcbﬁorqermwnﬂ:lbe(qeaﬁtp the %@dmeasqsf Fofj /example,

coN@for’dfRIisd et R8sdBiattd With WRS K94 Blibe ehanel, G rﬂﬂa\rtlcular in humans,
t enper ature under hydrogen atnosphere for 6 hours. The

inchygecsajgiac disprdersetiicars arfythmia) W@ﬁﬁew induenddiparidjeqrders such
as rhﬁﬁéﬁé%@loﬁflmﬁﬂ %ardTaﬁen Sﬁﬂo?Hﬁ_(é’\gsveﬁﬁfchlfal' ﬁ&’pé?ﬁ‘opfﬂy?séﬁd disorders

r omat ogr aphy oco he correspondi ng. ester
of the. BRIVQHSDIYF %%uqu‘l %Ss?ﬂ'l@@%y istroks, HraqBatie @raf'ﬁ NuEkePinalcord injury,

anJ(-lth" (ifsofhhia, m"@ﬂchpﬁ@&n?élﬂgd AERBINTBrst UdiSeadds $idlitipled sclerosis,
at 50C for hours. The pH was adjusted to 2 WD

deme‘w@s@gbﬁfam@pﬁe@f%@%w@drw wihen compeynds gggerding to the

pr&éﬁplnpéﬁt%qnt@é‘ct fWItht =] ﬂ% |oW@c§’nBﬁﬁ'eI§V|ahB cunAtiRy uéé%%fﬁothﬁ‘ prevention
dried under reduced ssure. Prot ocol

3"9/59 tregimest of8uqh C@q’ﬂ?ﬁ'ﬁ)a sepses o\ agition, 625}91“(028 n"\"}j diseases
asSdtihtedariel tHeak\A . Sioh ichethdll ik pefigulabinMunidie, intludethelsame diseases

a"%%%ﬂ%gdagrﬁ%@éﬂ%&@boﬁe"‘SnF%D‘SM 'g(‘(/f}ag1 é‘ﬂl‘it-"ragﬁce' q-ﬂeéompounds

act@ding @ thelinntlon thabintdrhctwat Kva .5nah kfhalrlihél @re papidtilarly useful in the

oy Ean i isat TSt Ak SeraanRRES Sush =8 gl filsybdon. ™)
ThalelHE, B, AVRRT rlleioth, B8 S sans MiRGHoR Ao B e ftuse of the

comppouridsedctrdingdo mesh@éritlbl at toomn prﬁarnmélggelgdmmbltloﬁbhapnﬂmg said
1, N Lj to the. est ,
ool e rhame of (PR tol T SHEVE: Afafitia; hBGgnsion-

indueeqh eheerurdisorddre s@@C tasorhypentdnsion-imigep o sareiaci inypertraphy (e.g.

ve%tﬁ&%l@%ﬂ?o lgﬁ)télfﬂ\am (%%?Q(\SA)%'FLOZ{ tq%ngwg{!ﬁ?g§s?ér§\ ashSra‘é’g epll%psy, stroke,
spinalderd oty dedmatie beain juriRrankietyo inseimnigs encephalomyelitis, Alzheimer's

dlslég?é/u tm W‘f@%&%r‘%@%e@é}nﬂe‘fﬁgtﬁ edlée%sg ma}klx?o% sasS(qﬁr%(r%O Ifa further

n-eth
emipodlimenh gherpreisantsnvemdion aisp rrelelteatto #eQudeosf theé coropounds Hgeording to

the{ ﬁ'@gélil ormtgagéﬁ arifaceut lcgrqPI)scftlJnoggpab% Sgltdu{:&t};ﬁﬂﬂds in the

vent removed undel reduc ure
tregtment 10& d¢aestiacedis¢rders4suchoas) aneidhrdias dolanettier furiirer Reabodiment, the

bR RTOAS B iR R0 B Wb o
a pharmacegitiegl cemppFiion ®naiping saifecampatinddin the freatmentaisdisorders of

the® tehPom tenperature and the sol vent was renoved
rq)%I}lér rsé/guced pressure. The residue was purified by

A R8ibd oPfrERMG LIS §idrHers comprises administering to an individual in need of

such treatment a pharmaceutical composition comprising the compounds according to the

invention. A method of treating disorders of the nervous system comprises administering



10

15

20

25

30

The product (0.27 nmol) was di ssolved in ethanol (0.7

m) and 2N NaOH (0.7 nml) was added. The reaction
wWOorRoobssovas stirred at 50C for 16 hours. The PEHEP100$1056390

m xture was 25 cooled to roomtenperature and et hanol

was renoved under reduced pressure. The residue was

diluted with water (20 m) d was extracted with

Et OAc (2x20 m ). The water ayer was cooled to 0C and
to agiintividusl imneéd cbsupbrireatment dHpharmEceutjpakcorppasition ceaprising the
co%EBGrﬁfs?@cord SOa | éntaowater (3x10 m) and dried under

duce pre ure. e present invention further
1 PRS BRI TRl yiP st 50 i0oRBle n e
veterinary dlelth mtieh far dhe ereroses hateimnetk only rirelydagsthe prevention and/or
tregt‘?ﬁé%?‘alf gﬂs%ésés R fhals Obutal Q‘BNE&ﬁMHlé\a"ﬂ% iMpSErR RhAAIE such as

salt and/or solvate thereo The present 1 nvention

catilp spjgw rbeapaRicken; b, sigtenbanang thecorutl] andler weigle of ghe animal
ané/ﬁFj tHeB mblnt &Qﬁor e cﬁfg@@/ SR8 GRe At ol cﬁﬁ’gro%étgﬁ@%%%me%“from the

Compounds 15, 70 and 71 were nmade from
animgl.grhus, ngwﬁspggt th_pgnvez@on pelates ypa composition fps vetggnary use
tha¥7oonl%\§lsd§t6lea§t7one5§om|§tﬁmd6& th@lnve@naon 6%. aﬁé@mé&:r@nﬁl\a@ﬁas been

from acid Conpound was made from acid
idegtifiedy fiseerRird atf/ondevaieped ysing ?@eﬂ%&@ef‘?’d?ﬁth%ft?%d%“"@ed herein)

an§ARALNE%e 3ditabRScarhér: (1.68a clrtier SditabfAfor §6terifby L@@) T$8.invention
102, 103, 104, 105, 106, 108, 118, 123, 124, 12
alsparglatesz {0 theayse ph@ compoundzef thepventian in fhe prqr@gatlomrgrf such a
corhPbsitickd ft:is rké.enlid8ged thabtheldbbve t6@pouiatd andT@mpdSitions may be of
158, . 159, d'|.60 161, 162, 163, 164, 165, 166, 168, 170,
valye g inspelicidepys 175 177, 214, 215, 216, 217, 218, 219

Tha yetion Wiyt B By gwgn%@%@%“%'aa SYHBRIGENG biological

ex&mplé&d, iliehpdoInetSimddhe 8cbpdtof ey iaveraide if sammwvaci d 7.

Compounds 36, 37 and 38 were nade fromacid 9.
Examppexund 39 was nmade from acid 10. Conpounds 40, 41,

42 and 72 were nmade fromacid 11. Conpounds 43, 44,
Exdmpient: Prépamationrafdie tompoandsiadébrdingnodhe peeseht jnvédtion

and 49 were made fromacid 13. Conpounds 50 and 51
Thespractios dithé peeseatindertion willGzmployinohle®s Othensisenrdiicateds gonventional

teéngGgl%‘gﬁsry Iﬂr%a??@% H:h%eﬁsfeiaﬁlo%%a %5[?‘@ é@ g{ g&g' @%8?,1_@?\9[ within

theDsKitAof the)art. SdciD@haiques Bigexphai@dJullyDin\thg literaturg. Uklesg indicated

Ot”%r\&l %?%)%ﬁ)r@yoogcrw mélodgogrweé %nﬁg’né\& bl]ln_gégs%%atograghy/mass

spa@®metilyi(cG/M@)s agnoeding @dnﬁh@cﬂrmqnnathmbﬁs as bollogs (Schene
5).
Met)nod A (gradient 5 min):

HPLC: Waters Alliance 2690 with photodiode array detector Waters 996. Mass
spectrometer: Micromass Platform ZMD LC. lonization: electrospray (polarity: negative

and positive).

Method:

Phase: Tosohaas TSK-gel super ODS (100 A, 2um), column: 4.6x50 mm; Solvent A:
Water and formic acid (26.5 mM); Solvent B: Acetonitrile and formic acid (17 mM); Flow:
2.75 ml/min; Gradient 5 mn: From 100 % A & 0 % B to 20% A & 80 % B in 3 min. Isocratic
80 % B for 1 min. From 80 % B & 20% A to 0 %B and 100% A in 0.5 min. Isocratic 100 %
A for 0.5 min
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0o 0 NyNH2 ON, NaCEt ao |~ NTG 0O- 1) 1IN HCl NN CH

NH2+NOB Et OH / 2) KMh04, 0 NaOH 20 Scherme 5 WO
WQom6HEH8D05 PCT/ EP2005/ 056390 55 Compound 20BCTVEB2005/056390

made frominternedi ates 201 and 202 according to

Schemes 6 and 7. 0 0 |J DVWDVA O~ | Schene 6 H NH2

HNO3 NYNH2 + H N -N 2 NH+ ROHO 2 3 5 1 1 Schene

7 Compound 79 was nade from'internedi ate 204 accordi ng
Mﬂ@éﬂ’(ﬂl’ﬂﬂ'@"“@@ﬂb NH~-/S NH\ S KI, Lia NH,,( \~ OH

HPLESRERE Pl e i BeBby VNS08 1) Oosfbmetor

Micraoass Platfore Q. oBization: ietectrezpraypofaitie negaiwe @he positivald
MeRdYy-ono- 4- et hyl -t hi azol e- 5- carboxylic acid ethyl

ester. Conpound 81 was made fromacid 185. Acid 185
Phagg XEriea €18 M$ N1Qq3ﬁeﬁgm) a#h6x100 mm; Solvent A: Water and formic acid

(265 mmoﬂ/eﬁﬁéhx&témirﬁ%z%cﬁgﬁmﬁa&ﬁp(‘IW' r'nfé‘l)aﬁb\g ‘Ft7§3ﬁ|1|/m|n Gradient

ester n‘poun was nm from I nterred at

12 min: dsaeeatic & 2@ ‘ndisfond aun fhrem 9% 4 855% BB %ﬁr&w@ﬁ% Egig 5 min.

Isdé@a‘ilc%%BffBrOM' Erorhtd5% @m%m% ¥, yasd %%eAf"{ Q"f‘ rﬁi‘ﬁ' focratic
Compound 93 was nade from acid 188. Conpound 94

95\/9@&&r%/d5f9"r%ﬂwna%| d 189. Conpound 95 was made from
acid 190. Conpound 96 was made fromthe internedi ates

N%GPG‘ZZWWSFﬁodeZ%"%&dc@F @i YayiapdVereHy P loMHadMBoingse gadicated
solferlt P20 HedRaI63&Penced Meithgidmtilwere determined on a Biichi B-540 and

are non-corrected. All reagents used were either obtained commercially or were prepared

in a manner known per se.
Methods of preparation

Compounds of Formula I, II, lll or IV may be prepared according to the following schemes

and the knowledge of one skilled in the art.

0 0
H o 9 xed (RS H _ RS H
e N\\(NH2+ )H/U\ ;et::nﬁf R)2 N\«SII(O ;:?:?H (R%)z N\«S/
@ S cl Ok 6c @ N K @ N
Scheme 1
Protocol A:

Ethyl-2-chloroaceto-acetate (1.2 eq, 12 mmol) was added to a solution of the thiourea (10
mmol) in ethanol (20 ml). The mixture was stirred overnight at 65°C. The reaction mixture
was cooled to room temperature and the solvent was removed under reduced pressure.

The ester (10 mmol) was dissolved in ethanol (4 ml) and 2N NaOH (20 ml) was added.
The reaction mixture was stirred overnight at 65°C. The reaction mixture was cooled to
room temperature and ethanol was removed under reduced pressure. The residue was
diluted with water (20 ml) and was extracted with EtOAc (2x20 ml). The water layer was
cooled to 0°C and acidified with concentrated HCI. The precipitate was filtered, washed

with water (3x10 ml) and dried under reduced pressure.

H
Rz “w( s B Mg ﬂo iy <R5>Z§S,N\//NJ)<OH

k 65C
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\\ OH TBTU, HOBt, N BzCOCI O N DIEA, DM I/ ONH

NazCO3, THE / Nff -O/1 I 0 00 0 2N HC O-0 O

w@ 20pp80BV Pyridine Ns CHBCN Ns/ HH | / PET/ERP2005/056390
ONHON~NONH# /1 00ZZ( OOHO N /SH1N
HCl, MOHNSN/ H el pPd/C H Ol i H HNO No
Schene 9 Conpound 114 was e frominternedi ate 204.
Compound 126 was made fromacid 191. Conpound 211 was
made fromaci d 192. Conpobolteme9 was made from
compound 5 68. Conpound 133 was nmade from acid 193.

PratoeghBind 153 was made from acid 194. Conpound 212 was
made from conmpound 151. Conpound 172 was made from

Ethyl bromapyguvatei (B somel) was pdderl o shwtipniof thecthigureadyameldiin ethanol
(12L 9. WRe nﬁfﬁt‘d?‘e fNE\Q@lF’i‘@d GVéﬁght ale8PRotRd rd &4 o}‘i@ﬁlxt"Péjﬁlas cooled to

fromacid ) npound was nmade from aci d

roqm iﬁﬁ@ﬁﬁﬁ@tumqnc\/tag SoleR WasgAmaYSchuNDsg redgseshpigssIge 25 1
Thg%gte@gﬂ) %2{% V\ﬁ‘ésedlm%dflﬁ ‘émanélom%:l'ng a}la-?zN I@Q@n%@%) was added.

6 were made from acid 199 npound
The reaptlpp d@?‘@%h’éﬁﬁ"&iﬂﬁ‘ ﬁbf)mwhhﬁ*t ‘?FX/IC tThe d%ﬂt'@[‘ Sn'ét&F%W? ICPOIed to

rodin 3rheratirs aﬁ@ @%Hﬁﬂwﬁ\@%rﬁ&fe@ tﬂﬁi@r fé’dﬁ'&éd pressure. The residue was
fl uoro- phenyl)-thi ourea and

i BB D ABED WS S ar A B EHC SPE0JE The water layer was

cobledn® urd add aC|d|f' ed with concentrated HCI. The preC|p|tate was filtered, washed
r ono- phenyl am n %4 net h | -t hi azol e-5-carboxylic

W'taaéaaefiéxw ae%ﬁﬁ%w&’ RAUGA Bfes8LrSt r om
(4- brono-phenyl ) -thigurea and et hyl 2-

chloroac- oac ccordi ng tqw£he oc
OH N/L
m no) - 4-ret hyl i az I car boxyl [

Compound
2-(4-chl o phe
c acid This conpound was obtained from

(4-chl or o- phenyl ) - t hi our e&cheme 8t hyl 2-

chl oroaget oacetate, according to the protocol A WO
The@osmg5t0em ACheRPHBOSINIBEEaENg 87 thas defnascherein and L is L” and R°

is gelé&e(ﬁ‘r%m’{hepé}@ﬁw |c@ﬁ‘fbﬁ§?}|g ‘ﬂ\%&%béﬁ’ |ha‘ic;?jeﬁz R droxy, TREQ AN, azide,

c acid This COfT'pOUI’] was obt ained from

cYarR, rré'!WinCYQh’éWyﬂ, ) alkyipminee alkgw, BNz, aryl, heteroaryl, haloalkyl,
halolIkBXPaC et RB&E! at EalkysGaHbME, t 0 alkPRmiHREMRAYI, A heteroarylalkyl,
alkylsulfonamide, heterocyclyl, alkylcarbonylaminoalkyl, aryloxy, alkylcarbonyl, acyl,
arylcarbonyl, aminocarbonyl, alkylsulfoxide, -SO,R'®, or alkylthio, wherein R is alkyl or

cycloalkyl, and z is an integer between 1 and 3.
Protocol C:

The acid derivative (0.5 mmol) was dissolved in a mixture of DMF (0.5 ml) and DIEA (1.5
mmol). A solution of TBTU (0.5 mmol) and HOBt (0.1 mmol) in DMF (0.5 ml) was added
and the mixture was stirred at room temperature for 30 minutes. The amine (0.5 mmol)
was added and the reaction mixture was stirred at room temperature for a period of 3 to
24 hours. DMF was removed under reduced pressure. The residue (0.48 mmol) was
diluted with EtOAc (5 ml) or DCM (5 ml) and washed with 0.5N HCI (2x5 ml), 0.5N NaOH
(2x5 ml) and water (2x5 ml) or with 1N NaHCO3; (2x5 ml) and water (2x5 ml). The organic
layer was dried over MgSO, and the solvent was evaporated under vacuum. The residue

was purified by semi-prep HPLC or by recrystallization.
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Compound 5:
2- (2- met hoxy- phenyl am no) - 4- net hyl -t hi azol e- 5- car boxyl
WO 2008055905 Thi s conpound was obtai ned from PCT/EP2005/056390
(2- met hoxy- phenyl ) -t hi ourea and et hyl 2-
chl oroacet oacetate, according to the protocol A
Conpound 6:
2- (2, 4-di met hoxy- phenyl am no% 4-met hyl - t hi azol e-5-carb
oxylic acid This conpound was obtai ned from
(2,4-di rret hox -phenyl) t hi ourea and et hyl 2-
Protacal b (Sehemectt at e, according to the protocol A 10

Conp ound 7:
Thg.a@gt. dativative G-Grempbkyas Hiepglvethinna mixiurieeef HYME (h drapskand DCM
(20 @il Wlétﬁorldécﬂq 6Th1n§)l)‘3®ﬁ§’%‘d@gdvm métﬁld’iﬁﬂ \Xlasogtlrred at room

(5-chl oro- - phenyl ) -thi ourea and et hyl
terppgratuth 5t ba ouEs: hea%fd‘(ﬁ"éhW?@ ?\@Pt)f?éedp%@%fc@ﬂuwd pressure. The

re&ﬁl@@%@dmﬁtol) was dlssolved |n DCM (1 ml) and added to a squtlon of the amine
(4- br ono- he -4- et h hi azol e- 5- car

(0. Eémqlbcmlerng ft ﬁO 59 mrmmm 'E&hm')l R r%ﬁtearaﬁ $figred at room
terﬁﬂi@aﬁjm HABdoUF. 5hérmktabe waedmﬁ&&mt%dm (P mBt Webhedr with water

oacet 0- acet a i n et hanol

(ZXﬂﬁem'b e%HPbH%B Hé&{aé?ﬁ 61\5emhua§ﬁtb"a? (2>6§ ). HSeOra@Ric iaver was
drid@EverMIRY, 4ridl the VR REBTabYR] @Hdér FMRcSPprésslire.
evapor at ed under vacuum The obtained ester (150 ng

Prétoddl BIgdheinevgs sol ubilised in dry nmethanol (0.5 M 20

solution). Sodium nethanolate (3 eq; 1.32 mole) then
Theesrbiib deidatile «0@3eﬁhm01’), GH(OmORD. OZG/&hmoa,dBMFal((dM@mmol) and

t t 0C.f T
Cogod P disoisiiarthy daubting: e otr iR a8 Forid) was added
ang e frivearebyad$tiried athiet OpC adldert argbn 2imospbler) fdnlaShdﬂjré thedmixture

wap g vt it o Pl £i0eC) i o iipeo organic

phases50er€. wadhed it wateni2x15 281), dmbe(dxtfo mi)oamd 10¢ HGH r(axwr ml) The

and e et hapol, eva d_upder r ced pressu
it 18 Flajeriogh SV BIoBT oot 1R shiFFHl e JPREe dipge Feduoed
pressoiec Theitesiiu€ waasrprifiénbby samniciréparativetiPllC.concent r at ed

HCl. The acid which precipitates was coll ected by
Prétptal FafSabamertd finally washed 3 tines with water (10

m ). Conpound 9:
A 2mixire | gbrm#rqmtﬁﬂnb/d&n dim)etttylacat@bl €28- cemdldpxgmd cdimethylfgmamide
- Thi 0 [ f 0
cimghin GATTAS7S WARICRRS 5260 LHBL piropen, stmosphere ot J00°C for 18
hoursc dhel reagtion ntr)ﬁ@repmaﬂ ensigd B, roomrtpmger@tqe -and evaporated to dryness

5 5 yl am no) -t hi azol e- 4-carboxylic acid WO
”“%%%é?%@%%ﬁ*%@@% EP2005/ 056390 58 This conpound was
Pr&BER I ¢8cHehfy®( 4- br omo- phenyl) -t hi ourea and et hyl

ronopyruvate,” according to the protocol B. Conpound
Tokh: |cé’-t:66\ed: ml)aﬁr% d?rbeaﬁfélﬁﬁe ’(Q@O’r"nmoﬁﬁﬁ’tﬁi)ﬁ (6@ FIPOYYd Added dropwise

acid This conmp

and Andar 8tirgog W&H&‘/ IaPLdt {Baat 9%17%d8%%t|?9| inpi:Gho ffpugermelete gddition,

cyétfﬁa\‘frri?l&iéj (met &F Sd% sQIﬁﬁ’Grpﬁthzd? wdsoddeed Bfld e mixture was | heated under
-di net h ﬁ | am no) -t hi azol e- 4- car boxyl i

nrtrg@f(ara atﬁaﬁsghgr@,ﬁsag ¢ (%gB Beursi Ngr cppling to room temperature the mixture

wa@gpo'éréﬂj iR &Yy tax&@gfb}'ltbuﬁ/htn@tﬂyﬁéthéﬂgl Oﬁtr’ﬁb)(' The preC|p|tate was filtered,
ruvat e, accor gp o the f&s’m ocol B. Conpound

waghed i %hewwraﬂhw&tw%zg ayendglsshindpEvagtivg. 10" Thi s
co _ was Qqbtai ned from phenyl -thi ourea and et hyl
Pr =l according to the protocol B.
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Conmpound 14:
2- (5-chl or o- 2- net hoxy- phenyl am no) -t hi azol e- 4- car boxyl
WO 2008055905Thi s conpound was obt ai ned from PCT/EP2005/056390
(5-chl or o- 2- et hoxy- phenyl ) -t hi ourea and et hyl
br onopyruvate, according to the protocol B. 15 The
structural fornulas of the édwtermedl ates are listed in
Table 1. The followi ng abbreviations are used
SoHiwmeethoéde (53 mprobhtwasodddeRrito armiiing pbermeithmxyptfanylguanidine nitrate
' lect i=as
(5 Y& el 114 et ) T Bl . 21086 880 i EcOH
(165 mt) Poe Réxture- Was stlm undeH rmtrog@heemmp@nhem)jouﬁo Hourg. The solvent

f c Il (o
wa% 'f "{ég&d ﬁ%dgﬂr&ﬁ%ﬁd :F?% am n% GW i %Osﬁr)awéAyfbg%&lgge BH was
admted to neutigl, with moazmt@i@i H /angltbe raiefuse wAs exteacted with EtOAc

(3)&064'nlf mh@rcgmb%eé(i)?garﬁmﬁ@élsgmep@%aéhed?wﬁ Brire (3300 ml), drled over

t hi azol e- 5- N 271 carboxylic aci

Mg:SO423n(izh¢rﬁlesnt waﬂr@nowmpmﬂnegd Rregsu®H

nmet hyl -t hi azol e-5- carboxylic acid WO 2006/ 058905
J@g_ééidmw 390 59 Name Conpound Structure P Rt Pu

ES 2-(2-nmethoxy- H s 0 phenyl am no) - 4-
A gixtygn 2n@trﬂ‘§ﬁh°’tyﬂ?h?£'éﬂa€“’5’)'4' PM'&’F‘E’W'T"Sthé(@Pﬁta' (40 mmo') and 1N

HGH4GD vht) dasBidAeyandar RitlBHEr A&k~ 60¢€C for SMhduird. A‘Pter cooling to
1 95 100 295 nethyl-thrazole-5- /~0 carboxylic acid

roojn temperaire,-the rpixturg WRs,@rded| dropvise, Qe é’r?f'ﬂ%)Of A0 mindtes to a
stitrdd Sblufior? o $1,88(200 M, NAOH 0#Z Alof-dmd KMnhO, (8@1mol) at 95°C. The

mixture was stirred at 95°C during an additional 30 minutes and then cooled to room
temperature. After filtration of MnO,, the pH was adjusted to 4 with concentrated HCI and
water was removed under reduced pressure. The residue was extracted with warm MeOH
(2x100 ml) and the solvent was removed under reduced pressure. The residue was

purified by flash chromatography.
Protocol J:

SOCI, (7 ml) and DMF (1 drop) were added to the carboxylic acid (0.5 mmol) and the
mixture was stirred at 45°C for 30 minutes. The excess of SOCI, was removed under
reduced pressure. Traces of SOCI, were removed by distillation from DCM (2x3 ml). The
acyl chloride was dissolved in DCM (3 ml) and added to a stirred mixture of the amine (0.5
mmol), EtzN (2.5 mmol) or DIEA (2.5 mmol) in DCM (3 ml) at 0°C under nitrogen
atmosphere. The mixture was stirred at 0°C for 30 min and then allowed to warm up to
room temperature. The mixture was poured into water (20 ml) and extracted with DCM
(3x20 ml). The combined organic phases were dried over MgSO, and the solvent was
removed under reduced pressure. The residue was purified by flash chromatography or

semi-preparative HPLC.

Protocol K: (Scheme 8)

SOCI, (20 ml) and DMF (4 drops) were added to 2-(2-methoxy-phenylamino)-4-methyl-
thiazole-5-carboxylic acid (3.8 mmol) and the mixture was stirred at 50°C for 2 hours. The
excess of SOCI, was removed under reduced pressure. Traces of SOCIl, were removed
by distillation from DCM (2x10 ml). The acyl chloride was dissolved in dry THF (5 ml) and
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carboxylic acid 0 2-(4-brono-phenyl- N s 327
nmet hyl am no)-4- 8 \\ / OHV 2 27 98 -
woredohpssovhi azol e- 5- 329 carboxylic acid Br 0 PCT/EP2005/056390
2-(4-fluoro- H phenylamno)- N~ B 1.77 100 239
thiazole-4- 9 s / OH carboxylic acid F/ 2-(4-brono- H
N O 299 phenylam no)- 10 ng B 2.06 100 - thiazole-4-
/ 301 carboxylic acid Br 2-(4-chloro- HN.N 0 255
adgée ngriopwisaofe d1c@ed (0°0D mdture ohi HAoNaHPMSY (19257mol) and

etmgwg«%tﬁg Z(‘% %[\‘fdl) ﬁl v OEFQH@F&)M‘E ﬁéé'fgl)r? 8181}[52 was stirred at 0°C

forclahdyrandiat reem deraperatupshten yib delurso -Thel mixture was peurad int@ water (50

mlg rﬁr éxtéh%)'??@th%b&}ﬁﬁl}eé@ﬁr E%ﬁ)ggr%n rﬁlg)ﬁwe cgaﬂ'b(r%dcd?b%ﬁ%aﬁalgses were
waghexly Wﬂb@fmet(ﬁX‘E@omb) dne opgr7MgeQr 08 \the solyemtgwas removed under
redgjgég pfn%tgﬁ‘éxyhe #ésQluQ %@%ﬁf@d"lﬁ) flfdh cﬂﬁﬁnﬂoé}a%’ﬁf ND ND

- oxazol rboxyli1’c acid - met hoxy-
Préto&bl LN(Scheme 8)

Kl (1.66 mmol) and LiCl (1.66 mmol) were added under nitrogen atmosphere to a
suspension  of  3-[2-(2-methoxy-phenylamino)-4-methyl-thiazol-5-yl]-3-oxo-2-phenyl-
propionic acid ethyl ester (0.83 mmol) in lutidine (3 ml). The mixture was heated at 150°C
for 8 hours. After cooling to room temperature, the reaction mixture was concentrated

under reduced pressure and the residue was purified by flash chromatography.
Protocol M:

2-Bromo-4-methyl-thiazole-5-carboxylic acid ethyl ester (0.8 mmol) and the nucleophile
(0.8 mmol) were dissolved in DMF (1 ml). K,CO; (0.96 mmol) was added and the mixture
was stirred at 80°C for 3 hours. After cooling to room temperature, the solvent was
removed under reduced pressure. The residue was dissolved in ethanol (5 ml) and 2N
NaOH (10 ml) was added. The mixture was stirred at 65°C for 4 hours. The reaction
mixture was cooled to room temperature and poured into a 20% KHSO, solution (100 ml).
The precipitate was filtered, washed with water (3 x 100 ml) and dried under reduced

pressure.
Protocol N:

The nucleophile (0.36 mmol) and the electrophile (0.36 mmol) were dissolved in DMF (3
ml). K;CO; (0.43 mmol) was added and the mixture was stirred at 80°C for 24 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 O:

Ethyl-2-chloroaceto-acetate (1.6 mmol) was added to a solution of the thiourea (1.3 mmol)
in EtOH (5 ml). The mixture was stirred at 65°C for 4 hours. After cooling down to room
temperature, the solvent was removed under reduced pressure. The residue was
dissolved in a mixture of THF (8 ml) and DMF (2 ml) and 1N LiOH (10 ml) was added. The

mixture was stirred at room temperature for 48 hours. Water (560 ml) was added and the
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phenyl am no) pyrimdine-4- 183 i OH 1 ND ND 246

carboxylic acid I WD 2006/ 058905 PCT/ EP2005/ 056390 60
waowe/0S90pound Structure P Rt Pu ES 0 4- net hpdFRP2005/056390

phenoxy-thi azol e-5- 184 el off M 1.93 95 236

carboxylic acid 4-nethyl-2- 0 phenylsulfanyl- s

thiazole-5- 185 1 %s el o" ND ND 252 carboxylic

acid 0 2-(3- Hs ethoxycar%onyl of f phenyl am no) - 4-
pHIVE® ddjusted to. rentralusi@7IN Het. e waterdaysr was extadied with EtOAc (3x50

mlgff'#g Cﬁeng\eg orgﬁar{@ﬁlﬁ%ssé' i’ B%ng éllrgfz tﬁﬁ%hl’ger\lt\ %s removed

underrrpduogdipcessuied o 4-nethyl-2- H S 0 (naphtal en-1- 188
N1/ OHA1.96 97 285 ylamno)-thiazole-5- 1/ N
Protaedd iy (Schemed)d 4-nethyl-2- NH S 0 (quinolin-8- 189 N
el off A 2.05 100 286 ylam no)-thiazole-5- N
Nae%@bd%?u Emebi wap-gdded_{gj ayanlwion Hpfo [4-({[2-(2-methoxy-phenylamino)-4-

&iblé%—@h%hfl] -Bminb)- nﬁékt@iﬁﬂéﬂzﬁ} 68?5%& aét@oteh’-bﬁty]r @s*er (0.57

t hi azo carboxylic acid 2- (benzof uran- 5-
mfPP'b"leh'n'ﬁ ﬁoyﬂ)A,Bﬁé{ﬁW}h'Qfomaﬁ (37 mmql) was agided giropwise and the
miktOfe2#@5 Sstifred / atNoom temperature over a period of 3 days. The solvent was

removed under reduced pressure and the residue was dissolved in DCM (50 ml). The
organic layer was washed with water (3x50 ml), dried over MgSO, and the solvent was

removed under reduced pressure. The residue was purified by flash chromatography.

Protocol Q: (Scheme 9)

{5-[4-(tert-butoxycarbonylamino-methyl)-benzylcarbamoyl]-4-methyl-thiazol-2-yl}-(2-

methoxy-phenyl)-carbamic acid benzyl ester (0.46 mmol) was dissolved in a mixture of
acetonitrile (2.5 ml) and 2N HCI (2.5 ml). The solution was stirred at 50°C for 3 hours. The
solvent was removed under reduced pressure and the residue was purified by flash

chromatography.

Protocol R: (Scheme 9)

Pyridine (0.29 mmol) and acetic anhydride (029 mmol) were added to a solution of the
amine (0.292 mmol) in DCM (2 ml). The mixture was stirred overnight at room temperature.
The mixture was diluted with DCM (20 ml) and washed with 0.5M HCI. The organic phase

was dried over MgSO, and the solvent was removed under reduced pressure.

Protocol S: (Scheme 9)

{5-[4-(acetylamino-methyl)-benzylcarbamoyl]-4-methyl-thiazol-2-yl}-(2-methoxy-phenyl)-

carbamic acid benzyl ester (0.16 mmol) was dissolved in a mixture of methanol (2 ml) and
1M HCI (2 ml). A spatula of Pd/C was added and the mixture was stirred at room
temperature under hydrogen atmosphere for 6 hours. The Pd/C was filtered and the
solvent was removed under reduced pressure. The residue was purified by flash

chromatography.
Protocol T:

The corresponding ester (0.87 mmol) was dissolved in ethanol (4 ml) and 1N LiOH (0.87

mmol) was added. The mixture was stirred at 50°C for 5 hours. The pH was adjusted to 2
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carboxylic acid o 2-(benzylamno)-4- Hs O

nmet hyl -t hi azol e-5- 192 OH A 1.51 100 249 carboxylic
W@eiod/ 058905 2- ( 3- net hoxy- H phenyl am no) - 4- 193POHEER005/056390

1.89 100 265 N net hyl -t hi azol e-5- g--~:/ carboxylic

acid O 4-nmethyl-2-(pyridin- HS 4-ylamno)- thiazol e-

194 \N/ off A 0.93 100 236., 5-carboxylic acid NHO

2- benzoyl am no-4- o net hyl Eﬁwl azole-5- 195 \N/ U 1.69
with (BN PIE8 Tr@Hprecipitate wasi fiterasi, wagiied o6 MEBE9I@%820 ml) and dried under

/056390 61 Nanme Conpound Structure P Rt Pu
re@gléﬁ%%@%@_ 2-(4-tert-butyl- \N/ off

Pr&S%W' am no)-4- 196 U 2.34 100 319 nethyl-thiazole-5
ylic acid HO s 2-(4-cyano- 0 H off

ThQ%@ﬁlQﬁﬁi(ﬁi@b [ rﬁmol;a’gs legoque@?h Bef (%ﬁlﬁl) and ad<|1_|ed to a stirred mixture

hi azol e-5" carb é Ic acid

of thg qrrm Hlagrymol) @nd| DIEAs Q)@HEQJ}/I"ERQ%)@ 4n|) at 0°C under nitrogen
atrﬂ@éphﬁe t'I"F\lfa iR @a& %fn*?éﬁ()ﬂ O“C #6930/ miH ahd2Ped ovdBto warm up to
rooe}rg: Itemperature Th(e mlxture (\)NXa)é_poured into water (20 ml) and extracted with DCM
(3x20 ml). The combined organic phases were dried over MgSO, and the solvent was
removed under reduced pressure. The residue was purified by recrystallization from
ethanol. Ethanol (2 ml) and 1N LiOH (10 mmol) were added to the ester (0.7 mmol). The
mixture was stirred overnight at room temperature. The reaction mixture was poured into
a 20% KHSOQ, solution (100 ml). The precipitate was filtered, washed with water (3 x 100

ml) and dried under reduced pressure.
Protocol V:

Ethyl-2-chloroaceto-acetate (0.6 mmol) was added to a solution of the thiourea (0.5 mmol)
in ethanol (20 ml). The mixture was stirred at 65°C for 16 hours. The reaction mixture was

cooled to room temperature and the solvent was removed under reduced pressure.

The obtained ester (0.44 mmol) was dissolved in methanol (1 ml) and sodium
methanolate (1.32 mmol) and methyl iodide (2.64 mmol) were added. The mixture was
stirred at 50°C for 5 days. The reaction mixture was cooled to room temperature and the
solvent was removed under reduced pressure. The residue was purified by semi-

preparative HPLC.

The product (0.27 mmol) was dissolved in ethanol (0.7 ml) and 2N NaOH (0.7 ml) was
added. The reaction mixture was stirred at 50°C for 16 hours. The reaction mixture was
cooled to room temperature and ethanol was removed under reduced pressure. The
residue was diluted with water (20 ml) and was extracted with EtOAc (2x20 ml). The water
layer was cooled to 0°C and acidified with concentrated HCI. The precipitate was filtered,

washed with water (3x10 ml) and dried under reduced pressure.

The present invention further encompasses compounds number 15 to 181 and 210 to 226
as illustrated in Tables 13 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 1 to 14, and 182 to
209.



phenyl am no)-3H 199 H B ND 100 234 i m dazol e-4
carboxylic acid 2-brono-thiophene- 5-carboxylic acid
W@ 18sABpe2- 200 0 5,? (benzyl oxycycl opent Br -BemEP2005/056390
amde H(E)-4- 0 dinmethylanmno-1,1- 201 N' v Y ~ F ND
ND 174 di met hoxy- but-3-en 2-one O 011 H
met hoxyphenyl guan 202 NyNI—|25 ND ND 165 idine nitrate
NH2+NO3 ( 4- di net hoxynet hyl - pyrimdin-2-yl)-(2-
Compiuads-157d6h6%\67, 203nd 71 W,ere-rnallie fionzcs! 1. Slearmpoundsil $,19020, 21,

3 ( X p | agi 4 0
22,23, 74) 35,78, 29,45, 49, 87PREPY) B0 06263, 54067 8nq 55 were made from
acig ?o%-‘@nmoghda A9 wasnadsr fogm edid 8. Sompoundsy30, 2tad 54 were made from

ac,%a(z nmet hoxy- phenylam no)-4- N Ce/ O
met hyl -t hi azol e-5- 205 ~ H~ oH C 1.55 90 308

a d d
5 ﬁg{ohﬁa‘é’ﬂggsg gsc%sgz &5%556%% Q?h.w )102 ama %tW? 5, 106, 108, 118,

12851245 125,43p, 131, 432,036, 137, @§§,214@214,49t1|43,(y13 p|44, 145 146, 147, 149,
15@%}"1?@1%2 ) 155, 13475158”’%&%0%1&491 %5 1621 165, 166, 168, 170, 173,

TR P Y100 27y 1A, 2150 248y 4% 318,18 s 830 e resdepfrom acd 5
Compolfld B28kds malé Wenf aéil WY RPdind® 398INAYE9 were made from acid 6.
10 Compounds 34 and 35 were made from acid 7. Compounds 36, 37 and 38 were made
from acid 9. Compound 39 was made from acid 10. Compounds 40, 41, 42 and 72 were
made from acid 11. Compounds 43, 44, 45 and 46 were made from acid 12. Compounds
47, 48 and 49 were made from acid 13. Compounds 50 and 51 were made from acid 14.

Compound 210 was made from acid 182.

15 Compound 75 was made from intermediate 200 according to scheme 4.
o]
0 o]
B S (CICO), Br \@/{( H,N \§© DIEA
\ / OH DCM \ / cl * DMFE

ﬁ@ 0
H__s )j
)j ©: H, Pd(OAc),, BINAP, @:UAH
\Q)L O Cs,CO;, 1,4-dioxane O\

Scheme 4

Compound 76 was made from acid 183, which was prepared from intermediate 203
(Scheme 5).

H 0/
N N e 1) 1N HCI
NaOEt
@ /\)S/ NaOEt (:[ Tj)\ 2) o4, @ j/\J)J\
N n
NH,#NO,- EtOH o " KMnO
0 T |

2

Scheme 5
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benzyl car banoyl ] -4- 207 N nethyl -thiazol-2-yl}- NHP

2.82 100 617 (2-nethoxy-phenyl)- 0 carbamc acid "r O
whenwsphssester 0 [5-(4-am nonmet hyl) benzyl car beemyPI0o056390

0 o nethyl-thiazol-2-yl]- (2- met hoxy- phenyl)- 208 N

Q 2.38 100 517 carbam c acid H benzyl ester N

{5-[4-(acetyl am no net hyl) - g 0O benzyl carbanoyl]-4- s

met hyl - t hi azol - 2-yl }- 209 R2.42 100 559
Cofriponnd ROX ywasheage from“intermediaiesi201 and @0 acturding to Schemes 6 and
7.0 Conpound 15:

2- (4-fluoro-phenyl am no) - 4- et hyl -t hi azol e-5- car boxyl i

c acid (S)-1- (naghthal en-2-yl)et hyloarri de This

conpound was obta neg f roMepMA

2- (4- br ono- phen no) - &-met hyl- thi a oIe 5- 5

carboxylic acid and)\( S) - 1- napht hal en- 2~yI - et hyl ami ne,

according to the protocol C. Conpound 16:

2- (4-fl uoro-phenyl am no) -gcmﬁ,@gl -t hi azol e-5-car boxyl i

c acid (R)-1- (naphthal en-2-yl)ethyl arri de This

conpound was obt a| ned from

2- (4-f1uoro- pfiep Ham no) - 4rreiN¢yI-

car boxylic a and *(f)N="T-tha ’ emd}yl am ne,
according to e Qrotocol C. Con'pou

2-(4-fluoro- phen)JI am no) - 4- et hyl -t hi azol e 5 car boxyl i
c acid (4- nitro-benzyl)- gr Oé)rxl -am de Thi s conpound
was obt ai ned from

Cogbtiad g7 oS Bode o i e e S Hoca S et ne.

accordl ng to the protocol C. WD 2006/ 058905

PCT/ %ié%/ ggasgf)amwc?ﬂl%aﬁaﬁ drio
T T e s

vas vbt ai nedd B

2- (4- br ono- plpyMareno) - 4 nmet hyIL\thl azol e- 5-
carboxylic acid and (S)-1-naphthal en-2-yl-ethyl am ne,
according to the protocol gghere §0Mmpound 19:

2- (4- br ono- phenyl am no) - 4- et hyl -t hi azol e- 5- car boxylic

Confpotind Bd -was rhaé@ﬂbrhacﬁﬂ’r@ ykiyersh Wasahadtefrdh iphefd? AR 2omo-4-

obtained fraq
meih;ﬁ - 'CﬁWQﬁXJ'IC&?lderlj‘Yl g_stt%tq.%yrpgqum gi (Waé_rgade from acid 185. Acid

185 a0 Wdde Cfr@fi i tHiopRshd] Rhd 12-Bapi-hadattivi-thixdoleblasibarylideacid ethyl

according to the protocol C
ester.

Compound 88 was made from intermediate 205. Intermediate 205 was made from acid 5.
Compound 89 was made from acid 186. Compound 92 was made from acid 187.
Compound 93 was made from acid 188. Compound 94 was made from acid 189.
Compound 95 was made from acid 190. Compound 96 was made from the intermediates
206, 207 and 208 according to scheme 9.
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Conmpound 20:

2- (4- br ono- phenyl am no) - 4- net hyl -t hi azol e- 5- car boxyl i c
w@eiod/ 035805 benzyl am de This conpound was obt ai nEC/EPIN5/056390

2- (4- bronmophenyl am no) - 4- net hyl t hi azol e- 5- car boxylic

acid and benzyl am ne, according to the protocol C.

Conpound 21:

2- (4- br ono- phenyl am no) - 4- rreet hyl -t hi azol e- 5- car boxylic

acid (R -1 - met hoxyphenylaet le fam de 15 Thi Séoc
Bz |

conpouie( t saTnedsd r
2- oreX pheny [T 7] - t hy [ tha N0 THF
cartsoxyj i ¢ acid and’

accor

(R) - 1- ( 3- net hoxy- phenyl ) - et hy am ne, o ng]/P

pr ot ocol Conpound 22:

2-(4-br phenyl am no) - 4- et hyl -t hi e- 5- car boxyl iC
acid (R (4-nitrophenyl)ethyl am de Thi s conpound
was °a| ned from 2N HCl (Ac),0, DCM
- (4%

- phenyl am no)=d; Gt hyl -t Hig( 20pyridine
- IO

\C/aCN and (R)- 1(4 ni am ne,
ot ocol
5}-46mst hyI -t hitazol e-5-ca Nik,C

it

2- (-br\onD phenyl

acid 4- 0- benzyl am?}é s conpound was obtai ned
from2-( @. ono- phenyl a no)*- 4- net hyl -t hi azol e- 5-
carboxypic’acid and 4-nitro-benzyl am ne, according to

t he 8rooco| C. 25 Conpound 24:
B(orr%-p nyl am no) - 4- et hyl -t hisazal e- p- car boxylic

i ] trifl uorgmetwl-b ‘qﬁ’n«fﬁ%
@ S oWt a
- (%4 r‘?m) hean PAigetohy | azm \ S_W\Q\/H
ar boxyl'i ¢ aci d and 740
3,5-bis-trifluoronethyl \/ﬁenzyl am ne, according to the
protocol C. Conpound 25:
2- (4- brono- phenyl anm no) - 4serérheyb- t hi azol e- 5- car boxylic
acid 30 (1 R 2R)-2-(benzyl oxycycl opent-1-yl) am de
Coﬁ’fﬁioﬁn@ﬂﬂ”nmdnu@@ fromt |aieﬁﬁdd|éf90204 Compound 126 was made from acid

4-bro | a hIthlaz 5- carboxylic
19§ é%{n%qm'l afy aég i drfg% éemgg w§ﬁ glﬁ.p?] o% compound
68accmpdmnm1333w‘aklmamecftm @bldG%V‘DOEl@BGﬁ(DSE@%S made from acid 194.

PCT/ EP 5/ 056390 , 64 CO
BRI BRI GP RO 131 CATROWIS 172 d2eifBRR frgm 2-0-
tO'ﬂammo-tﬁlﬁzﬁe@é‘fhﬂﬂ}xﬂmm}d 0X0pepolinpenT9 Lwys ) made déofhizzid 195.

Co%?pgﬁr_?(g nlgﬂo\l\@%sn gr]%tgigl I[ﬁerﬁ Oz{cllroo -l;&r%t ﬁgrlnp?tmda%ﬂ Jvgs_made from acid 197.
Co?m:ohm_x%ﬂd! wagmadieiafrm adid 398. S)Trgpdnﬂnds ynmmmdcnngnﬁ%ré nga}de from
= AR P TR 22 28 48y A b ety 198700 1
Co%‘é%cﬂlndnﬁq]@gﬂnt{’ldrxlph%ﬁ&mqlRw-ﬂﬁe-{mlﬁhﬁ%@%’-’@&bﬁ@ﬁic acid

al ned
Thig- ( dorhpaumdpheay | abtaingd- 4fromt hid-udrerpbéreyl)3hicarsaoxgmd c ethyl - 2-

chl@Fda R9Eb15R! Qé’%or%?d’%otﬁ‘é Eﬂ’}%p%m hyl - ami ne, accordi ng

€ protoco
°°§aé°é°4?’ﬁ’- ﬁ%‘?ﬁ‘*ﬁ%ﬂ@ﬁmﬂmﬂhy&ﬁ FeRgearimanLld ©
Thiga scampaungde gwas oﬂbtalned rom Jéjlbromo -phenyl)-thiourea and ethyl 2-

Chl%rdage Qé‘[%[%hg&\l,k tlgqp,er}o%-gohxl t hi azol e- 5- car boxylic

acl nitro- enzy propyl -am ne, according to
CJtﬁFOtﬂfdoi AL cHioro PREMYIHAING f-4-methyl-thiazole-5-carboxylic acid

2-(4- brorm phenyl - met'hyl am no) - 4= net hyl -t hi azol'e- 5- car
Thisoxgemrouad; dwag 1 oRtained. 2frerpe h&f?‘@b%’l'y@ﬁéwfef ygnd ethyl 2
chI%FHa@@to&éetth' &&Wﬁﬁe &@bpai ned from

2- (4- brono- pheny met hyl am no) - 4- met hyl - t hi azol e- 5-
carboxylic acid and (1 R 2R)-2-benzyl oxycycl opent-1
-yl am ne, according to the protocol C
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Compound 30:

2- (4-chl or o- phenyl am no) - 4- et hyl -t hi azol e-5- car boxyl i
wae2@6i088903 1 R, 2R) - 2- (benzyl oxycycl opent - 1-yl ) BOI/ER2005/056390

Thi s conmpound was obtained from

2- (4-chl or o- phenyl am no) - 4- net hyl -t hi azol e-5- 20

carboxylic acid and (1 R ZFQ 2- benzyl oxycycl opent -1

-yl am ne, according to the prot ocol C. Conmpound 31:
Cdmr(camde4 ngﬂwhphmlam)na)%eﬂyl-thlazcde-él-c@rlsomnpm@|

C 1 R e 0 _
Tthe, i Comet #Sgun\g{d%va )S)bt%wtﬁag n“r?%ﬁ f)@%(&hﬁ-%ﬁgﬁyl)lfhw&eaanbg@ ethyl 2
chiprqagetoacdtateyagsioedind tertheipjotapohdt hyl - t hi azol e- 5-

carboxylic acid and (1 R 2R)-2-benzyl oxycycl opent-1
Compaundfs 2- @cmeiimp(mhsnylanemp)r%mé*wl-tmazolssi carhpyylicacid
Th%2 ompound was obtained from ?thoxy phenP/I)-thlourea and ethyl 2-

br ono- phenyl am no) - t Hi ‘azol e- 5- car boxylic

Ch'&tqaée‘@@etite erﬂwgmtbﬁp@qqo)/ét hyl amide This conmpound

was obtained fro
Compounedh: 12y(2 %ﬁ@?ﬁﬁh%\f Rbgnyaminokyrmethylithiazoles5-carboxylic acid
ThEAIBMPBLE WEd dobmﬂe& Sbron’h g@@mm@}h&fy&e\ﬁgwm&@%ﬂé@ ethyl 2-

according to the protocol Compound 3
chiorRacaigz ﬁ‘@n?‘FGQFﬁ"Fﬂ)')O the H@Wl fhi azol e- 5- car boxyl ic

id 30 (1R, 2R 2 b I t-1-
Co?l?#cgm@o oGr{é enrffégoxl%/%ﬁan?l ce>)n-4-metxyl)-th|azole-5-carboxylic
acit (2, 5-di net hoxyphenyl am no) - 4- et hyI t hi azol e- 5-

car boxyl | C aci and R) - 2- ben | opent
s bR WaS SIS (8™ HEo 2B Moe A BUOBGBadss oty 2-
chlBEEHc&BQ@@%Qé&B%g RIh&pramspend. 34:
2- (5-chl or o- 2- met hoxy- phenyl am no) - 4- net hyl -t hi azol e-5
Concwlhmwlz -@- bmmdiplﬁet?)yl-ﬁ\e(tﬁylaﬁiiﬁ&)@‘nﬂhm-llhl}amlbsd-cabbﬂﬁlc acid
was, oht a

In 3 r?lépdc iﬁ(ﬂﬁ) uﬁ@sknﬁn%ry(}g B}? tﬁgﬂ”%ﬁﬁ%oﬁ mﬂwllﬁi)tvmﬁ added 20 ml of ethyl-2-

chibluagziolazetate @D eyy0.6 enmacle Hinastithnol. The reaction was heated overnlght at

65( Bz)r-ré? &%%ﬁrt&wx cﬁ%g glrggrtn }n%Qa?uel"e an%ctﬁé %blognt evaporated under

va@sb- chl or o- 2- net hoxy- phenyl am no) - 4- met hyl -t hi azol e-5
-carboxylic acid (1 R 2R)-2-(benzyl oxy
The yatitaipechtestier y(150 angd 8.4%hmenate)npes redlubilised in adrpedethaneh (0.5 M
( 5- ghl: - hh | am =4~ .
solﬁﬂérﬁzgpéff@q%%tpﬁ y?l)f%/ eg,cf.gf a"ﬁﬁgn IQ)Ot)nerL} FI{B?H)JFYAd'Ide (6 eq; 2.64 mmole)
wefd Rdded) aad Hlem zry*tooeysiywldogie5ﬁ°01foyl5amM$e Thageastionrwas evaporated

ungé}(erﬁdlh%&g;r%ésg gny am%gq'ﬂgaa@ﬁed g}'gbxyl ic acid
Thé@r%ﬂc& é}o. ?Lrﬁ}rﬂoleﬁ’%@yé LRI 2 REH 1516d; AOIBPRMIY:; #68 ml) and

etanpL(0f67 b ol sheeagliaanmixtire wais hiested-ovemight @k P i°e. Aleg medium was
cod\Bg t& Fr%?nlr téﬁ‘iﬁé\la“rg aﬂaecgé( |elf€atnBV b#PoPfed JRGET Ra0Eed Brestifre. The

protoco

aneqms layes avas-wasbeg Iggtrﬁ‘?ﬁowli"@ Bihalzatetate. eaptasloatyd 1@ angl then acidified

witR c%m:ergratétpﬁ@lz Yin@Xaesd whieR i cigditatds) wadTLSIRctERI 5y MPARAUMY finally
was obtained from

Waéh%dﬂf3f'm8§%hﬁ‘f@é%ﬂ'%m|)no) t hi azol e- 4- carboxylic acid

and (1 R 2R)-2-benzyl oxycycl opent 1-yl am_ne,_ according
anaaqufpél %ﬁoﬂcfwrov@hewhﬁuw igzole-4-carboxylic acid

Thig- &d}nﬂduHﬂrz\lgas?glgtEgﬁ)bﬂég;dg&X/% f%gﬁ’%wfg’@ﬁgwr E&gﬁﬁfdﬂndp’yruvate

30%%)8&@9\%@0%% ned from

Cogppound 18 20 BFoTRer A ROl EHEBeIa A APEhUE B, or t1 ng

t he prot ocol C. Conpound 39:
4 br ono- phenyl am no) -t hi azol e- 4-carboxylic acid (1

to
2-(
R 2R)-2- (benzyl oxycycl opent-1-yl) am de
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25 This conpound was obtai ned from

2- (4- br ono- phenyl am no) -t hi azol e- 4-car boxylic acid
w@em6/I898y 2R) - 2- benzyl oxycycl opent - 1-yl am ne, PCT/EP2005/056390

according to the protocol C. Conpound 40:

2- (4-chl or o- phenyl am no) -t hi azol e- 4-carboxylic acid (1

R 2R)-2- (benzyl oxycycl openigs 1-yl) am de This conpound

was obt ai ned from
Thiz- gopsiind riaspéliained fiomojd-bromaznbiesy! fthicurérm apd iethyh bragnopyruvate,

ac%}diﬂggp(h% p%tgaBz benzyl oxycycl opent - 1- yl ami ne,

according to e protocol C. Conpound 41:
I acid
CoN AT AR it Feangn o
Thisoen@si8d omspebiaipes (os) (Beigo- phseyl iosireso AR gthyl Repsnopyruvate,

aC&p%Iﬁb lﬂﬁ#‘or o-
p enyI am no) -t hi azol e- 4-carboxylic acid
ComtpsbuntS1229)(3 5~ &iﬁi&ﬂﬁl%ﬁyﬁhﬁh?ﬁthkﬂbi@mcﬁﬁaox@% aEfdl Ng

to the protocol C.
This_ ( gorepusdo- Wﬁ%n;ﬂbé?rﬁﬁgg) fromi afbr-dimetivapheyithiouess dand  ethyl

brc{rﬁ?@'rd\/fag; Iasé&arh@,to PePRtbcar de 5 This conmpound was
(0] al ne

c&ﬁ&ln?ﬂsamqammuf\mtna&orem -3arboRyHc s61d ngyl ic aCIh d
Thb°‘r 51% @28 egenzﬁﬁ%anﬁéﬁfrxl-th%wreaeanda etﬁ{l)l rbr<|)r¥1]<();’pytrL(J)vatte according to
the2protdch-Bli met hyI phenyl am no) -t hi azol e- 4- car boxylic

acid (R -1-(4- nitro-phenyl)ethyl am de This conpound
Congsoumd H: 298-dhiére-2-methoxy-phenylamino)-thiazole-4-carboxylic acid

2- (2, 6-di net hyl - phenyl am no) -t hi azol e-4-carboxylic 10
Thiac icdmaﬁlﬂhc( R)asl-obﬂmrrédt Ifiemp Ksmyalo}@nhmyétamyrmenwmldém gand ethyl

h
brgﬁ?’%,r@? ?%@Pg &@ﬁ)ﬂn@?ﬁ% th| azol e- 4-carboxylic

acid (S)-(1- methoxynet hyl - 2- phenyl -ethyl)-am de This
conmpound was obtained from

Théé{“ﬂlcﬁﬁ%‘i ?@H&%s 8?2@% lyﬁt'%rﬁ&%at%@ %éq eé]' ;“F’%ﬁn@q | $he following
abb;_@ai@ti@"lm_grq @semthnetmdecof @rotadel, CBtrpmuzrdlonstjbme rlucpurlty. ES+:
ol P g by SRR %@lﬁﬂpe By S am de This

conpound was obt ai ned fro
2- (3, 5-di net hyl - phenyl am no? th| azol e-4- carboxylic

aciMpmend ( 1/Cemppynd}. henzy| ox@éﬂleﬂummnt -1 - y|PiniR4e, Pu |ES

aegofigiraag tlo t he priot ocol oynd 46:
rRefyBnBratnet hyl,- phenyl am n hh‘i(a Ol ®nd- car bioxy{ ég: 7 |o53
mgidyidhiazol-$q) - 2-° 20 |( benzyl cyciohex-1-yl) @ani de [Thi s
ePXIF9%9mals obt ai fed fr o

22 (43proméli et hyl - phenyl am no) - tihi azol ¢- 4- car bpxyl i c
phemythramu-4{ 1S, 29) - 2-|benzyl o '?E‘F«)ry 0’1_, yI anm ne, e | 100 313
mathgldhigiolegs-tjo t He pr|ot ocolw@ﬁ ' 315

GarprxglivyEcidm (no- t hi azol e- 4-gar oxyI ic aC| d

1, 4_ ord-niftrophenyl -ethyl)- am de Thi s clonpound
c;}J4r1ed from 2- phenyl ajg » ol e-4- car box lic (269
magp,wdh.aﬂﬁg{ R) -1%4- |nitro- p yl am ne, i

tdbdxhie geidot jocol C. Con‘po 271

42 @ll{ﬁ‘ém{}“dlll IMOU T dLLI e- 4= cdl UUX)’I I L, QL,I U \I = 4"

shbsmynd)sy clycl opent|- 1-yl ) oun

meibylahiagtb-4-rom 2 phenyl am / I e°'21 car bo yI\%1 at§ 4249
eanbbx(/libaa,dZF)- 30 2- benzyl cycl opent -1-yla

according to the protocol C. Conpound 49:
2- phenyl am no-t hi azol e-4-carboxylic acid (IS, 2S)-2-
(benzyl oxycycl ohex-1-yl) am de



WD 2006/ 058905 PCT/ EP2005/ 056390 67 Thi s conpound was

obt ai ned from 2- phenyl am no-t hi azol e- 4-carboxylic acid
wW@em6I898 2S) - 2- benzyl oxycycl ohex-1 -yl am ne, PCT/EP2005/056390

according to the protocol C. Conpound 50:

2- (5-chl or o- 2- met hoxy- phenyl am no) -t hi azol e- 4- car boxyl

ic acid (1 S, 29)-2- (benzyl&ycycl ohex-1-yl) amde 5

Thi s conpound was obt ai ned

2- (Namgh| or g Cemppuxy- pheny| Stiupture hi azol e- 4P| Rt | Pu [ES’

eqe-hetigkj-c lacid and (1 S, 2S)- 2- bi%zjl oxycycl ohex- 1]
phyhyéemimg-4- alccordi ng to the & Conpp 1,
mgthyi3higzelegd-o- 2- rr5gt hdxy- phe , A hi azol e- ﬁjcrzﬁsr%o%l 265

paEbaryliccid( 1) R 2R) - 2- (benzyl oxytycl ohex 1-yl)| am de
imgmg und was gbtained from

oxy- 5- chl gr opherjy! Mo T | e-4-| 10
metylanixaole-5 |aci $ anc (1 R 2\@\ zyl oxycyclpt)h1e%? 100|295

earbaxpticraeid according to the prot ocol C. Conppound 52:
2=(642n16/a3120T O- phenyT gm no) - 4- met nyl -Thpazol e- 5 clar baxyli

c raéhdsky{ R) -|1- (2-ngphtal en-2-y \{e§ ) -am de| Thi s 299
phemgzoumg4nals olFt ai ned fréih»@h(Z OH Al229| 98 | -
mgthyl4higaeles¥-o- phenyl gni no) - 4- | - thi azol e- 5t 301
patbelieAacdc lacid and (R)-1 -(2-n pht yl) et hyl api ne,
2(aeb¢<mcelphegylto the pr otocol C. 1k6 Pund 53: 397

mﬁ@y'é@a@lecﬁa)- 1-( 2-rjapht al e ethyl ) -ami de [Thi s 399
eBPPYIFAG9als obt ai ned fr
22 21uved-hoxy - phenyllam no) - 4- mef W| azol e-5-

retifylemimHtoxly - phenyl|ani no;ﬁ T{X iHazol e- 57 |cagHoyy|

prenlainbj-c aci ¢ and (R -1 het hyl argng ;| 454 |o3g

athiaxoldi4ng t|o t He pr|ot ocol und 54:
carpakyligtecidr o- phenyl gni no) - t hyl -t hi azol e- 5+ clar boxyl i
ChrBmé-S) -[1- 20 (4- napht aI en-2 y,J hyl)-ani de This
g rakiNg)-Wels obt ai rjed from \(/Jj 299
tHidkolebrl or o- phdhy! dni no) - 4hy$ t hi Bzol e- 5B 206|100 | -
Gailid)@ﬂ(:)dcidc acid and (S)- k(2naphtyl )et hyl anj ne, 301
ng tjo the prjotocot L, wrrpoun@ 55:
Ia y phenyl{am no) - i azol e-b-|car boxyl|255
- 111 2-napht al e hyi™ - ani deB [2B99THi08 | -
g@mw .dvvas obt ai rjed froCI 257
2= \L et ||u1\y ﬁhen'yl at IIU) —A—treth Ty =tk || azote—H-
2@ddnegthylc |acid and (S)-1- (2 n et hyl am ne,
awbi'@el'l"ﬁb tio the priot OCO| naPt56: 2.12 | 100 |249
2t';s94?° phenyl arfi no) yl -t hi azol e- 5- ca|r boxlyl i g
i) ‘a‘y"c(%ﬁﬁgm al en- 1-y met hyI - ani de Th| s conpound |was

om
%%eﬂ&laﬁom_pheﬁlyl ami no) - 4 a,zol e-5-(801.70| 92 |221

EabdxpieydcidC |[aci d and 2- (am tﬁ ) napht al eng,
ordinagtlo the nrlot ocol f"nnr'nnllnrl 57
-(5- hl r c?r:’m NI NS i il -
phenyl arfi no) - 4- rret hg -fihi pzol e- 5-car boxlyl i Gogs
idi nag-yllmet hyle e 606/ 05895‘
|
g%h%% 8%5/ 0561»4910 68 Thi ;\@p@ﬁnd was obt aj n
gaﬂed;(yﬁ@ra@ﬂo-phenyl ari no) - 4- met hyl - t hi azol e- 5-

%O{y acid and 4-(am norrgth ) pyridine,| accor(dr ng

8 uotlocol C. |Conmpound

FIhthmii dm-phet®¢l ari no) - 4 / hi 8zol e- 5- c“a|r BBy NP q249
ou

ed f|rom|,g7

&ﬁ*bcd(yllc(qﬁmrl di n- 3- yl|nmet hyl ) Th| s conppund was
UUI. dl IIBU I I'1OTTI
2 H‘e phenyl arfi no) - 4- u- ;ﬁ/ azol e-5-

fyll)

83 :Eg B¢ [acit#3and 3- (am yr|d| ne, | lalcDr|dNDIg246
& Aigotlocol C.




Conmpound 59:

2- (4- br ono- phenyl am no) - 4- net hyl -t hi azol e- 5- car boxyl i c
wW@eood/035opy/ri di n-2-yl net hyl ) -ami de Thi s conmpounBCTVEBR2005/056390

obt ai ned from

2- (4- br ono- phenyl am no) - 4- et hyl -t hi azol e-5- 10

carboxylic acid and 2-(am t hyl ) pyridi ne, according
to the protocol C. Conpoun 0:
2- (Nanty onp-|[Gleewptnd]i no) - 4- netStrytturdi azol e- 5- R ROX]yPu JEST
a@Jnﬂ;th@rz metlhoxy- berjzyl am i de Thi s cgnpound was
phétixptHite6le st |0M 184 \ J “oH M|1.93| 95 (236
é’ariﬁc&yﬂﬂaﬁﬁb- phenyl ami no) - 4- hyMN\hi azol e- 5-
Hé @ I?ﬁ Cortuicd itg\.cérn.;ghl'r‘]l;/\ézanyl @'m_ﬁ'e,_a'e'e'efr eH— 6 -
‘% 0] fIQE;J};rPTI) pheW®pl ari no) - 4 \f hi 820l e- 5- Mr BBxyNP 252
aeﬁbdiy@aé,d d i met hoyy- benz de i s conpound was
obt 1ed friom H
e%hog( S f no-|phenyl ani no) - 4- SH\\{? | e- 5-
)Xaaggz aciggand 3, 4-di oxywenzyl am nelglo07| 90 |307
mRCIQhi tlo the pr|ot ocol Conpound 62:
&arl d;(y| ra@m)- phenyl ari no) - | -t hi azol e-5-cafr boxlyl i g
acid-3 trifl yorlonet .h AV, .7"| am rln This clonp und
mt@btﬁn-ned from
RerpHelibrseyiro- pheny! arfi no) - 4- \ﬁﬂz:ag@i e-5-
okanplexipbl-c |acit87and 4-tri f xybenzy!| @i 48| 90 |320
adi@Pleing tjo the prjotocol™ Conpound 63:
Ea”e%y'!frraﬁﬁo- phenyl armi no) t hyl - t hi azol e- 5-calr boxyl i g
aginfethgk2-T | [uoro- s-tfritl u rre;'hy -bgnzylamjde 2
Tiepbtatostpound s Qgbt ai n
ylapinokthiazoleid- [phenyl arfi no) - yI N |azol e- 5- A|1:96| 97 1285
eabpxmieacide [aci d ang
44‘FTIGHUF% 3-ftrifl uor onet h enHyI ani accofdjng [to
ol Qse Cqnpoun A|2.05| 100 (286
ylag;r&o)*yﬂ}fagagm pheny! ari no) é%yl Mhi azol e-5- caﬂr boxly! i ¢
dré] et 1mmyn ai 1nmou= UUIILyI alll I U% IIII S CLMI
\A%‘ E ahpged from
yI 4-4bwenyR- [phergl arfi no) - 40 yl\( | az0l e- 5-| B01.61 | 100 |293
catidronys-i ¢ [aci d and 4-di am no enzyl am ne|,
eacbmyldiacig tlo t he prlot ocol CC Cormound 65:
22bérofdra6450- [phenyl arfi no) - 4- et mﬂdﬁ zol e- 5-cafr boxyl i g
ylanging}-43m&hyld| | hoXy- benzyl 2006/ 0583‘
POTER 05/ 056300 |50 Thi(/s/‘!pou et bt ol MR 198 278
carboxyligragido - [pheny! arfi no) - 4ofet hyl -t hi azol e- 5-
2.BRRRRNHONE- [aci d ang 3, 5- dynpt hgxybengyl am ne)
ngQIQﬁlﬁdngto tfee priot OCO@\@BW‘_E’?%OW A| 151|100 [249
é’arlédkyllmra@ﬁo- phenyl ai no) - 4- met hyl M'ki azol e- 5-car boxyl i g
acTd— 1,27 3 4-tetrghydroi soqut IIUI rgnTde 5T
eddrpetingy-wals obt ai ned from
Prefyiemiidtio- [phegyl arfi no) - 4- h;& hi %ol e-5-|al 1.80 | 100 [265
m&ﬁ'V'BU%ﬂ'ﬁ% acid and 1, 2, 3,%« et r ahydr oi soqui ho| i ne,
%R&W'lﬂ;laﬁ'd tlo the prlot ocol Co\ Conpound 67:

Za - phenyl gm no) - 4- rre;lhyl -Thi azol e- 5f Jar DoXyT 1
|no) LIS 290" 2-(benzy By - 1-YD)| 9.8 100 |236
b}( | und Was qbt ai ne

2 ( uor o-nhenyl m no) - Lt‘ tth hi azole-5 (10
car boxylic Jacid and (1 S, 25) ¢ kgen | oxycycl ppent -1
zavigrmieo-4-gccor di nd to t heosgt 01ogol oe.  Conmppund_68:
g'z*h' xly - p¥&nyi|ami no) - 4-kethy - t hi azol e- B! cB8%|0b001|263
P RUePcid 1" s, 25) - 2- (benzyl cycl opent - 1-yl m de
bt ai ned fFom

2- (2- met hoxy- phenyl am no) - 4- met hyl -t hi azol e- 5-
carboxylic acid and (1 S, 2S)-2-benzyl oxycycl opent-1

-yl am ne,

according to the protocol

C.
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15 Conpound 69:

2- (2, 5-di net hoxy- phenyl am no) - 4- net hyl -t hi azol e-5-carb

conmpound was obtai ned from

(R) - 1- (2-napht al en- 2-yl

2- (2, 5-di net hoxy- phenyl am no) - 4- net hyl -t hi azol e- 5-
- naphtyl ) et hyl am ne,
Conpound 70:

carboxylic acid and (R -1 -
according to the protocol

- et hyl ) - aP@TIEP2DNF/656390
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been described in WO 03/097682. Briefly,

pharynxes of UGL755 C. el egans ani mal s have been
prepared and El ectropharyngeograns (EPGs) have been
recorded using an Axopatch-1 D

di ssect ed
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anplifier (Axon instrunments). Pharynxes have been

equilibrated for about 2 mnutes in the bath solution
w@ Dmabswosal i ne with 0.5% DVSO) until stabl eEPET/EP2005/056390

recordi ngs have been 25 seen. Conpound sol ution (DMVSO

or 100pM Fl ecai ni de) has been added to the bath

sol ution. The nunber of ul te short EPGs (10-20ns) and

nor mal EPGs (100-200ns) has ~ been anal yzed and gi ven .
as Name o j age. Redu@triuotreof t he nunilr Rbf| Pu |ES
[4dl2-2zmedhryt| EPGs ijndicpates partial reversion fto

nﬁ\ﬂ?@'&f”g - EPGs and |c &q@zfﬁy nhi bition of |[humgn
gt = 80% th Gsnate #h tra short
¢ E Mp)- Hun@ K44 has i ndu/cm/ml tra s%?r?&ég&e%?’

e - -
be modul ated with FNe® ﬁl de. I|n

wltlhat can
agdiyids@p, St andard| gRT-PCR confirnmed the esienceg of

the human Kv4. 3 transgene | 755 as WellT @s[ hudman

Ky [At ote| n has Qeen d;@dawth t he hunan| Kv4. 3
"®10358 in |t he rynx of UGL755 anj nal s.| WO

PCT/ EPZ005/ 71 Tabl e 2: H ecai ni de

be Ma@&l%&ﬂ}hunﬂw-’Kvll v/ tyy a sgeni c|R3.2:82 | 100 |617
S rain or@ Afte
Mppl i cati on e ound Rati g

=

(2 -Re@gghemyixai n U G

Aaphrieatidon of Conpound d
Ubeneyestyor t| t o Norrmal Ratio UItra short t Nor [mal
ED(Ce (A VA D 1+ 0 III"’I_IEE =0 /r\—1 1 Q0 QN c
| ) I II 7U LIN' OO LILILI U . = J.U} lU L | pRvAv) J
[5-dGiRdmettiyecai ni de (n 15) 832@ 53 24 Background of
beiiApleardsa@y)-4- The pharjynx '%ds eedi ng organ pf| C.
metthyd thiaagl-2aptie] ragts r hng cafly 3-4 tines
(2-methoxychhemite pﬁ%btraynx COM t(n% i-s~cantroll eéj)g{'/sst ?ﬂgo S17
RePYBIgcidy st em vi a |ac @ pitent T'm' lar to the
h'i’.ﬁ'i’é‘ﬁeﬁ?’ocyte and dan thusibe used wdy human |i on
chanmmet—phystotogy T vivo T C et Egdllb HtroducT g
{5qhscay|g.amoi<v4. 3 channel mﬁ}e C. el egans pharynx
emgpces the C.  |el egaps~aCtion potential nl a
betdylearheheyli4sit i ¢ f ashi on. Thesadgi ti onal nunbefr |[of
-thing ol 2eml} 559

[72)

mat -110 208anrjel s~i'nchedses ssi um i |dhl 247 | 19R,

(2-patharycdenya- pol ar i Zat af hé';%jiugrt ens [t he
%ﬂg{?‘ﬁa Bt enti al duration) The ultr t agctfi on
of t he rurran Kv4. 3

transgem C. ns

D
®
Q
Q

pllal ytix—Cat be—restored—tonormal—action pot nt+ats
with 4- am nopyridine, a non-specific potassium
channel bl ocker, or flecainide, a SCN5a and Kv4.3
Compsuingk 15:TR¢44ore-phenylamina)d-methyhthiazole-Sfcarbexylic acid (S)-1-
; ulting from 15 expression of human
(n%&ﬁﬁ%?ﬁ(ﬂ%@% géphar ynx contraction-rel axation
Thisy cfamnpaad  o@9s edpi@ined y freed u&-esbrome-phengiamgio)detethy-thigzole-5-
cafbB%yife dcldhads '191a gieh 9.y1-EHyBanfiR@ R Bording & HEBBRcHITC.
& fig

an ‘end- pol nt eto -t hroughput screenlng
ConfisSUNY 96 2- (Zﬂﬁl‘aom&ﬁﬁéﬁ\ﬂamﬁﬁﬁmw{yl ARzd1E-5LGrbokyiR! Adid (R)-1-
translated into a high-throughput 'read-out by the use
(naphthalep:2gviiethida@ydent dye. The pro-fluorescent dye is
taken up by C el egans dependi n% on its 20 punpi %
Th b?ct‘i’qmﬁ%}mﬁnd”%nﬂ?'ét?'lnéﬁ iffiamy  Z-(Hlyerogrheamiemiipd-4pyethyl-thiazole-5-

ca®ozYlidRZid HEIREI-raPhinbenloNI@Myldififie, actbldfig 18 tHShroResl C.
i ncubation period, the change of fluorescence

Cdrﬁ]icﬁmil tyr:i p- (lhﬁok&bﬁ&ﬁwﬂmlrib’)ﬂl-mbﬂlylfGﬂﬁzﬁle-@ oirbbxydic acid (4-
screeni ng of the conpounds accordi ng

te reader
“"'F?)gﬁﬂ"é’ P@Qé(h?mf‘f%‘ventl on has been perfornmed

This compound was obtained from 2-(4-fluoro-phenylamino)-4-methyl-thiazole-5-

carboxylic acid and (4-nitro-benzyl)-propyl-amine, according to the protocol C.
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25
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in the C. el egans based hi gh-throughput screen for
Kv4. 3 nodul ators descri bed above. 25 The nethod for

WO e®bioss903 he activity on human Kv4. 3 of the coOPQDEPZISS/056390
according to the invention with C. el egans strains
expressing human Kv4.3 for their activity is the sane
as the nethod described i 3\/\D 03/ 097682. The net hod
for testing the conmpounds on wild WO 2006/ 058905

Congyurr 0852-(4-begno-phenylaming)-4-mleth)dibiagoledi-carboxylic acid (S)-1-

i Ky4.3 is the sane as the nethod
(naphR 2 @W'%/ 63427. Briefly, UGL755 aninals
av, ar, ihéd 96 omuUNRes d C _thi 5.
TR B g o P PR Eh o By iazoio5
catberyliciagidanst(8it 1 mvapbthaleadyylethylastine @éecerding Ap heaxpiegelet.y
125 animals in 80 pl buffer have been di spensed per
Compqunsk 1% 2Z-(4-broypeqpbanyemirg)-4-metpttniazelpBrearbawylic acid (R)-1-

n&HIRAERD-A)etinA anm@b ai ned al ready conpound material at
( a final c)gjnce)ﬁtration of BOhgl(\fl*_i n 0.3% DMSO. After

. . . on-e
ThigofomRaYDBatvasn oRfaiped Epmy prgatocRheamiaminggrmethyl-thiazole-5-

cafbRkirRiaRidAd((RAMnabRihaIeReey- né,QacBErAIrRMS tre profdRbl C.
co%@entrati o(fn%of pM Cﬁ'an 0. 8% DI\/BO.r@After'Sanot her

Contpgundo ur®y: of 2iAerbiab iphenflaminé)a-nictey1dhiaRbleWcatbokylic  acid
el egans aninmals (or the "reaction $ neasured by the
bepgylamide,f 10 caM has been stopped by adding 10 pl of

Thi ddfhpldlvhd Wak BB&ired fiomh Bi(#-BFomophenylammiosasRétRdthiazole-5-carboxylic
i _ntansn t% rI(l,counts ert 3econg%c Egs been neasured 40
acigiang gazyarige. aggas PIRG RRICPICwi th  the Wallac plate
r eader vel ength of .535nm (after excitation. at .
copsing 2k 2 ABiTuE Py sk e S PR CAgd (R)-1-

(3-awthoxyphdnilyetHpsamidesponse anal ysis. An  EC50 has been

cal cul ateq and t results i sted under bl e, 3., .
TS0 SRR o S ARSS bk o CshloFhe e R inok A Einyhiszole-5-
caborylierictdednddR$-148-n3ihgdytphieid Pethglamirex acaoadiing keathe grotocol C.
using XLfit 2.09 software package. These conpounds
Canzpournioe22r 24(4-brdame-pbdnylantime)-4methyddkiazoled-carboxydicnacid (R)-1-
ild-type strain N2 and the correspondi ng
(4'M@§§ﬂ%g¥#%aecul ated. The ratio of the EC50s
Thisbt cdmmpednél owas  calrti@woechd from  t 2+&4-breonospheaylamina)#emstyrthiazole-5-

cari%)égyfli%sa%id%dgﬁmé{ﬁﬁ%-&e%gl&%gglawihg E?ICX&%@% #R8%rBcol .

catlon er Ssa HDOUﬁ _IS a tlng on uman
coii, 307 oS s AR i +

nitfe=bgozylamide di vi ded by EC50 on the Kv4.3 expressing
Thidt T @nfHound NevdseSsttdiRe®T frbhe i-g&-‘)ﬁmof-pg{eaklg@rirﬁ)?:g{b’rﬁgtﬂg%hiazole-5-

accordi ng to the I nvention ar I ste
carpgisylie agid@ngboritie-betatanips) aceosingtpithe matacel C.Kv4. 3 wor m
Wldnt‘ype wormN2 / Kv4.3 N2 15 10.1 24 2.4 16 32.1
Commpuund 243 2-(Asbremosphenyjamino)-4-methykthiagofe-5xariyoxylic ~acid 3,5-

biifbrSmef -binzyiaid) > 2.6 23 14.6 41.0 2.8 VO
2006/ 058905 PCT/’EP2005/ 056390 73 ) )
This compound was obtained from 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-

carboxylic acid and 3,5-bis-trifluoromethyl-benzylamine, according to the protocol C.

Compound 25: 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-carboxylic acid
(1R,2R)-2-(benzyloxycyclopent-1-yl) amide
This compound was obtained from 2-(4-bromo-phenylamino)-4-methylthiazole-5-

carboxylic acid and (1R,2R)-2-benzyloxycyclopent-1-ylamine, according to the protocol C.
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Compound EC50 (pM EC50 (pM Ratio Kv4.3 wormW I d

type worm N2 / Kv4.3 N2 24 17.1 > 30 > 1.7 25 10.3 >
wW@0058589080 9.0 > 60 > 6.4 36 22.7 45 2.0 37PEr/APR85/056390

3.8 38 17.3 44 2.5 40 12.1 > 30 > 2.5 41 22 48 2.2

42 21.4 43 2.0 43 18.9 35 1.8 44 11.5 39.5 3.5 45

1.3 37 28.0 46 14 39 2.8 ¢1§2298149 51 17 > 30

> 1.8 Al the conpounds tested were active on Kv4.3 at
Compauridow 260 c 21(4-beernophemylamine)pbmethyl-thiazolees-carboxylic  acid

Kvl.5 i h |
e s AR L E A VAR S R
Th@l asMpRsindy vase| ¢btahed ufrem 52- Pobrqﬂﬂ-@eexlpmin_q}ﬁﬂnethﬂ-thiazole-5-
r
cafb%%gmc@\alawd éfg%ﬁ 2&5%%%%%22?%@?% r@g a%ﬁér’dﬁ% b e _r%rotocol C.
ConfpduhdiSesr: f 05, (l£¥'§m3{§fﬁr Eyﬁﬁﬁﬁo)\ﬂﬁﬁféthﬁﬁﬁfazbE-S-carboxyl|c acid

conti nuous cul ture un Standard conditions (37C, air
naphiivu1-¥hmethydpraiden 7% C02). The CHO K1 Kv4. 3/ KChl P2. 2

This o\ﬂﬁ(ﬁ fak %Bfalde'a flopt QX@-bﬁ)n'Bﬁ‘\'eﬁYlgﬂm etﬁﬂht&@f’é@céﬁbcxyhc
Modi fi ed Eag supplenent ed

acigiang rrletjbylwﬁﬁhta@o w'wreﬁm amwe qcemrdp@ wthsmomobﬁyc. n,

7% fetal calf serum FCySilI)a g/ ml anphotericin,
cW?H“"G@fS 2%9’%9‘%‘57‘ "2@804 WFMV'@'PF%'ev'ée?@bﬁé%'Eecﬁc'd (4-
nitPY-BeNzyd)-gr ugmajet er detachnent using a TrypS| n

sol ution. of the cultured cells

@m@%waayb%ﬂe@aﬂqm ¢ (RPN EANRRIRC)- 6rﬁn?t®§§h§20*?rﬁgcafboxy"0

acidWndy4-ait@tbdnba)-pRiplisanting, debidiigethesrofiesiot.i bed in
prot ocol D hereunder. 15 Protocol D: The cells were

Cotnpdunded: i2q4%rofiv- phdrty\mmylghmc )Léralghefr}y?heiawéiswrdraexylic acid
ons 0] upcu urin was

(1R SR s bRy Sleper -yl amidg, < coovt ng. the VO

ThidOdtm gl @ O sRSbtainéP 6 0f DH66Dtho-pHengiedeiylamihd)aenethyl-thiazole-5-
calppRyfidot St R v%fa@engv'sm'f@@apéiﬂ-ﬂ 'ﬁ?g%ck@’fﬁ@%rﬁm;&toco' c.

d Th bat ed, aba .

cofipuihr e gRPehRrmPLe N BmfORRmETR B FarpRRyll, aci
(1m,23h2x(hmzyamgejclbpenle1-yt)ianﬁdd Si ngul arize the cells.

Thiggeé:o o‘ijpg atv? ! hc?btg nécy m?r u chlg% o"l) W??h r@)? rﬁetﬁglthazole -5-

pet
caxbloumsacuﬂfam:le(rl RS&R)-Rdv@zyibxyclydom-p eylesnioa, av@erdiriyetn the protocol C.
transferred to a new 94 nm di sh and nedi a was added to
Compgaoungd 3t ul«€2-nfetBoxy-pherfylamino)-4-methyl-thiazole-5-carboxylic acid

(1R,2R)-2-(benzyloxycyclopent-1-yl) amide
This compound was obtained from 2-(2-methoxy-phenylamino)-4-methyl-thiazole-5-

carboxylic acid and (1R,2R)-2-benzyloxycyclopent-1-ylamine, according to the protocol C.

Compound 32: 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-carboxylic acid (S)-1-
(naphthalen-2-yl)ethyl amide
This compound was obtained from 2-(2-methyl-phenylamino)-4-methyl-thiazole-5-

carboxylic acid and (S)-1-naphthalen-2-yl-ethylamine, according to the protocol C.

Compound 33: 2-(2,5-dimethoxyphenylamino)-4-methylthiazole-5-carboxylic acid
(1R, 2R)-2-(benzyloxycyclopent-1-yl) amide
This compound was obtained from 2-(2,5-dimethoxyphenylamino)-4-methylthiazole-5-

carboxylic acid and (1R,2R)-2-benzyloxycyclopent-1-ylamine, according to the protocol C.
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necessary the cells could be seeded onto 35 mmor 94

mm di shes (2 mM nedia per 35 mqmm dish and 8 nl nedi a
w@eneP38nin di sh). The nmedi a was changed every PCFEB2005/056390

days. The nedia used was the solution for culturing

the cells described above. For stable cells 10

anti biotic (418, Hygronyci g Bl asticidin, or Zeocin

wer e not added. The PBS used5 was Dul becco s PBS
Cofmpoung 8#o 2+(5€hicnoeR-ivigtho)yephiemylantingp4imgthyjfthiazole-5-carboxylic

B R G eRR pREAY R ar BT Vo™ Dt epared by addi ng

Thig5compoRrBs  was5®biginedD xframy 2s(SrehkDI-A-methoxyephenylagino)-4-methyl-
t I r [ t ;
ER-ScBERg 8e8 5 [GBRIGI ARG e PNASIAARG, Sy o o

profpgabSi n and repl ated on cover slips. The preparation
of cells for electroph¥5|olog|cal experiments was

Compaundids: 2dSwhierermethaxy-phesylamino=4imethyidfiazole-S-carboxylic
acld’ (qhO§Rj-2Jfben'El9F°x§,r@eﬁg‘p%ﬁ{_¢q,|)c‘ﬁhidg and stable cells

were transferred’™f mhcell culture dishes onto

Thigo\e@mpoupd l‘i‘@isn@bé%’l‘@ F{BS" Br&-ghiie-2-metsoxyephapylamini)-4-methyl-
thifzoke- ﬂcaﬂfox@@%dcﬂan@@l Ii@ﬁ? -2 Azy sk 8FhopERE 1S Rife, MRESKding to the

i ncubat ed mn at roomtenperature. The dish was
Prategh&d to detach and singul arize the cells and 1. 7 m
nedi a was added and the saol ution petted up and
Compaipnds 361, (-4 fligye- R!P“M@"F'ES’)'%"PZP'%‘ -caFRoxylif | acid (R) A ~(4-nitro-
pheH§IRRh ||m.dwas then transferred to a 35 nm dish with
coverslips and transfected cells and st

ThiseFQMEPQUE| ¥as| b&! ’Efé’atfrP ?ﬂérﬂr’@r& L W?@H‘ I3z0ig-4- Ca'%oxﬁ'c acid

ané (R -1 £nitb phesyl RHyaminy eicebidig to e ygotdeoltC.ypsi n: The
medi a was renoved and the dish rinsed with 3 nl PBS.

CohigounidS SBS 244flosrtplvenyldmido)rthidzole-Aroapboxylic Eiéld (aR,2R)-2-

| s.i,ncubated 5 min at room
(b‘iwﬁé‘%%"ﬂf’eeeﬁﬁ&")amﬂ was rapped to detach and
Thisi ogupaundzeas fobtaiedd froand-(4-fldorl-pheaglamino)dsazteédabogylic acid

anyf R 32 veRp PO BT GrRE 1 aw'"%&gg%ﬂ'gpéﬁ[wgotpﬁ%? e
ngaégs i %g" ﬁ*lg oﬁqﬁn %A%E'“\Aq n%fq rb@%‘\ﬂ%{] d%cn di ? R,2R)-2-

(berzyloxynyclohebs1ydramideepar ed i n DMSO. Sol utions of the

THROERONAINE WL SolliFRE ), Dta Fbis Ry Bl B3 SO LB aci

ang ¢1R,28)-Adenzyhaxycytoheat1- xlarb@leowcmrthg tolibe prosagioL€i ons
wi t h hi gher conpound WO 2006/ 058905 PCT/ EP2005/ 056390
Contpaundc e30:r 22-(4dbroma-phenylaming)-thiazoletdocarbdkicraadidal (1R,2R)-2-

in experinments was 0.1 %
‘b%%ﬁeg‘%%iﬁwgﬁ% egperl Erents the follow n ;
Thisotempasind Was @btainedr fiom z2 t-bramerphesylastinaithiazolef-cathoxylic acid
f I n. 4

an EfFR2RTR RNy, SRSLATLIE e BRI &1

dﬂgf’ W ) -g-émé%he mﬁt ﬁ:h%lemﬂéﬂrbo IcUtbéIB g (1R,2R)-2-

0 KC 2ATP, HEPES, pH

(b%wtaxycmleewtowl)grw%cm cal measur errent s: 10 Act | vity
Thiaf cdriSouhdNRgs |6‘t$€a| dKﬁ;BrInP@{@cﬂb%ﬁ%‘nyl‘éﬁ%d)%@ﬂé-@%ﬁ%xyhc acid

usi ng the patch clanp technique in"its whole cel
an%ﬂ’e R)ri%1b§n%bé<aw§yqlq9&nt-i WiEming. Aeerrding del ke W@tPCQchanpu ng

the whole cel]l expressing the K+-channel protein to a
Cagaund c4fiot Zif-FhipramRBemMamInadhiazeleeparhekylc asld (15,282

(béifzyfoxyapéloHén- mggahrﬁiabch cl anp set-up. Techni cal
equi pnent needed for
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mani pul ati on of the cells was placed on a
vi bration-isolated table and shielded wwth a 15
wo-200a458p0xage to mnimze el ectrical noi se. ThBCT/EP2005/056390
anplifier and control systemwere placed in a rack
outsi de the Faraday cage. The system consisted of an
EPCO or EPCL10 patch clanp lifier (HEKA, Lanbrecht,
Germany), and the perfusion system DADVC3 (ALA
Thigc campaunid cwas\ehtaifmdk frorgS2Y4-cllator pheingldmine - thiazd:#-carboxylic acid

EKA. Il ed
ang 14, 81 £LBRAKAGE KA 4G &ecbicing GRITEBILS G5 211 ©
Co?.l.ﬁ’c{mid”ﬂz Vg 4@ch|3:Q> I1&thi ?Elﬂéiélé&aéa‘?b&eﬁﬁsacud (4-nitro-benzyl)-

Measur ement 8 wer e ormed at room tenperature
propyd-apidy . | n each exper| ment (i.e. each cell) only

Th%néorﬁ&&ﬁl@n&é@db%fhéaf frbfe2. ?Pmewgn%%ldd?‘ﬂﬁ?idlél@tcg Q}QIC acid

cunmul at1 ve dosages were perfor acte
ang {(&nigarpenavit-propyl-antige. aerEingde thedwpleaelds on

Kv4. 3/ KChl P2.2 nmedi ated currents was investigated at
Cogpounsh 43nt 242 Pstimethylphenylaming)-thiazolessearbaxyic acid (R)-1-(4-
mt(-&-pil\enﬁfe@nyl aRabyeen vol tage pul ses the cell vvas

clanped to a holdin otentlal of -80 nV (in
Thign gompyndy W@ oRRIpiged rIi‘I? (?ss@‘f’M%W'1PH9’P¥'@U'P@)41“3&H'&'4 carboxylic
aciiHAI§RIL 1 (Ihﬁrot;ﬂ%hylﬁt@ﬂé}ﬁﬁb adcbitg t@ttl%jpﬂofbco’:cgur e la

was used to characterize the properties of the

cdﬁv.folﬁ{dgau :P22- Fss-bmétnyll ﬁlﬁﬁhyla?mn%lﬂﬁk?dl?ﬂ ﬁ#ﬁbxym odcid  (S)-(1-
eln C experi nen Vol t age
metRryretyl- A pBep DRt S mies ool o

col illustrated in Figure 1
Thiz stvapsuridhvast ebtdined frast2-[8)5-gindtion- pelenﬁmrﬁha)amiazaleaf-carboxylic

ac@gaazﬂ A E3R o g ERboBRIe e el

b 8. S PR BB SRR A ez
(benzylmdycgabpent -Bfl)damide Kv4. 3/ KChl P2. 2 channel s

Protoco/ ment, .Duratio . Volta, a A LV .
This; BhOERirg ST RiAmES THdrd o pimetn 3 Enithg Plego-4-carboxyiic
acidandrft R, 2R)-2-He0 2yle8/@yclojmnt g apitee acdoadin@toABe prddkol C.

Activation (varies with each pul se) 300 -60/-40/-20/0/

CaRipol0ids86: 2e(3d-dimatylqphienylantingthiazele-4 sarikeylic padid e(1,2S)-2-
(b%wx%%goﬁgk ql\));gamgentl al 1 500 -80 Full activation

t1on (varies with each pul se) 300 40
Thisocamnpeungdowaat okthingd gemn - B(8, Adineathylpbeniarhipotbiazole-4-carboxylic

""Cf’%{?)t’ I e R L L R G e
ﬂ’egzafé VR gﬁ E?éﬁ?%" H’%& %&'Pgnagkg'ﬁgwém-ethyl)-

arrqégl [ ty of the individual patch cI anp experi ment
Thésvéb'n{p%Gﬁd %Ebbfé'in)ed f@%ﬁ%?ﬂ%ﬁ&m%o t&éz&l@ﬁtca%lx facid and (R)-1-(4-

serires 1; gure wer e app
nityg: qhenzl)ejhad@mm@oa@pmg odbprotesiob@- wi t h bat h soI ut| on

The protocol was initiated by a voltage junp t

CompqungD ns48:t o a%ﬁh%'%éammqth'ﬁﬁ%leﬁ cArbpyylic The?P'f’he (1R 2R)-2-

(bMI&&Kﬁlbﬁ’gntzhi)‘ aniigd s were transferred to the open

y depol ari zation to +40 nV
ThIS compound was obtained from 2-phenylamino-thiazole-4-carboxylic acid and (1R,2R)-

2-benzyloxycyclopent -1-ylamine, according to the protocol C.

Compound 49: 2-phenylamino-thiazole-4-carboxylic acid (1S,2S)-2-
(benzyloxycyclohex-1-yl) amide
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10 for 300 mlliseconds (activation). Only cells
generating current anplitudes between 1 nA and 50 nA
wowoe/ossvexl for the experinental procedure. No BET/EP2005/056390
negligi bl e rundown was observed. Then, 36 test pul ses
(series 2) were applied at 0.1 Hz under constant
superfusion with the conmpound dissolved in bath

solution. Finally, another Current-voltage curve was
Thisezoomgead was obtalrtelqlefrqm 2pbandaminotthiezdedmarhmryliq acid and (1S,2S)-

2RI OBy idd BaSHARG IR RhoEarreter s ver e

e exper ment "was extended to study
hgyit f N
Aggfgdﬁ@zugzrfzsg by iR Ao 6 Sl aci
(13,88)-2(henzyloxycyeloheyl iypmide0. 1 Hz (series 3). The
Th}%a:ﬁB%Hou% OQ%QUVoBt Wﬁe%l froM Q?Q Shford-Y- nﬁé%l‘ioﬁ%%ﬁﬁ&m%}tﬁuazole-m

an Si's ata were ak corrected u3|n?
ca@p&yl@@gd qﬂdt(ﬂ]Sﬂsg-Z(bg@éyl@gpchWryglp@)ne FGqerding to the protocol C.
Kv4. 3/ KChl P2.2 currents obtained in this experinent
Compoundonali n2ripghiqro2-methoxyrrhepylaming)-thiarolg-kearhoxylic  acid

(1p@bnpnqbem%@bgehoﬁamqn)t&nmoked by test protocols
describ in"Figure 1 and Tabl e 4. Flgure 2a shows

&yp?%%ﬂoueﬁr M@st qblaiprrhstomo (3 methoxys Tcgl__orqqlpepy{gmlno)thlazole-4-
carbBRAe GRidHH (H’RQR?JQC Berﬁﬁgldx?@c%@f@ OLAEMirRS E&S@)rdlﬁ’? fMhe protocol C.
conpound 23, cell n Figure 2b a typica
ompolmdds?: ez-m-amér&-'iﬁan Ehﬁﬁo)ﬁﬁﬁbthwitlﬁlaﬂﬁeimb&kﬂlt aé¢id (R)-1-
Orfi{:?ay‘l) t?l 6/ 05§905 PCT/ EP2005/ 0_5639_0 77 the
(2- EBPr'B‘E beth¥l-amide \1 conpound 23) is displ ayed.
ThBu[J claimpmmn ldva$0| dRgired®f frohe 2~<§4e—g|ﬁterd-,smegyleni|ngﬂademyl-thuazole-s-
abl e pr ot .o ar e ted jn Fi
cakPRyIE 6k SRS LR Saph it daiog Aothedino b pir il 6

anal n _.Ta .
CopisufR S5 ey Aarlatpinga eyt b ersle: St ic acid (R)-
1(l£na@hmlén-afyllvpﬂ1yd>)-argldeal 5 measurenents Test protocols

activat i .
Trigs FoiPRuT puad ofiahur Mans 22 e85 nsiviadihakamathyiazole--
carbokgistacjulldreldR )-De2-@aphtpldathyamink, acoocingito thé pidtaohCr ol

Series 2 (36 x test pulse) Determ nation of compound

Copipgaamds 54:n2-{4rchlono-phehylamino)st-methyl-tidezeleb-carboxylicoaicid (S)-1-

IV curve Series 3 (optional up to

(zgggﬁtgk%g%%%tﬁgg)%nﬁg?er m nati on of washout properties

Thisf compoodd wage holtdiaed ofromol 2—(4/\:elnIerqsmmmlamw)ﬂﬁnethyl-thuazole—5-

t he
oot SRAc R & ﬁ%”?‘?é@é@@t”%ﬁg R B8 protizeld,
0,

Co(ngpcfu nd 55‘%@ corr ctl onmvvgéeth rzr?é%&glrbr?g ylic acld (S)-
1-(@t tﬂw-zﬁﬂﬁtwmm@m The | eak puI ses should not
Thfse%rﬁpt)nﬁd a\%é V@Jtélﬂ@d | f??!rﬁl ZQJ(E-rﬁé}ﬁo A na?llaﬁm]ﬁqdméthﬂsthlazole -5-

were scal ed ori
Ca@msylicmtﬂieand%) é (Zﬂashtv&%&ihyj@e@e aeer tpéhﬁ protagebias es
of the cell to the |Ieak pulses were then nultiplied

Compayndy B8 cu¥-&1@rqn919é'snxlenum)-1sa@5hx}éh\aéelscﬁg@bexyhc acid

(ndgHalef8lyI-héhy)anti@et sequence. This cal cul ated curve
was then subtracted fromthe real 15 response,

Thise RAMRPUBAI Wash LIRSS, e B 1 2-4tDioMo-Rhespiamine)-4metay-thiazole-5-
ca%wlﬁra@mtarwm@mummaﬁﬂL néphtBlen! Socdrfy tolthépiiddopo. at

the peak current, inhibition of transl ocat ed charge

Conipbundi 57t i 0p-(AbremaiphehyRalihe)d-hfdthydithiad6letB/carboxylic  acid
(pyridinaimSthyiFamial ) -
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The peak current / charge / current at 75ns was

determ ned using the online analysis tool of the HEKA
w@ios®sed t war e package. The cursors were pl acECI/EP2085/056390

way that the peak 20 current was encl osed, the whol e

segnent "activation (see Table 5) was selectd or a

cursor was placed at tine 7 . The resulting current

peak anplitudes / translocated charges / current
Thisnptdmpedad anas7Sohtained e fremp o2-(4ebiroms- mlanﬁwa rﬁethvel.-thiazole-5-

carbBRylc SR drd I ciishothy IS RaE  docbBRiy b B bfoBal e
Couﬁﬁg rfd gglir t HeA. b%}‘ﬂbﬁﬁl\%ggﬂ ﬁ@g—ﬁ gﬂreiil’l’?ﬁ _Fﬁi%kﬁlw-s-égrboxyllc acid

5 correctl o
(pmﬂmérulrrpﬂml) -2mislei t udes / transl ocated charges /
Th%uréwogﬁgplvkku‘j&ftalﬁéd 7 28® b?(@f)r%nﬁﬁﬂ*e‘nﬁ%% -4%eth_yl_l-th|azole -5-

ound sol ution were averaged wer e uséd
Ca@@ﬁ"k‘?lalcw apgll x@mingreethypyrigine, LﬁCP@rﬁ’tngﬁ@éﬂ@ RIgiecPtGrdes /
transl ocat ed WO 2006/ 058905 PCT/ EP2005/ 056390 78 .
Compauiss /59 ur 24drbrempirhenyiaming)-4-mipthylthiszeleshearbgrylic  acid

FiRITR2WphetRYIHarhRie Wwere averaged to give the
(pl nhi blbvtll oﬁwvgl ue. Al data points were fitted

d wt
Thigi | gomronet | dfaswi Qataieed eBomn d%ﬁ’eh@m?rpfﬁﬁv'aﬁmoéﬂsmethy"th'aZO'e -5-

ca%ﬁili@laﬁld m(dnﬁnérﬁlﬁhﬂﬁ?thm doﬁbﬂdmgttb% yerto%l ¢.C50 is
t he concentrati on at maxi nruminhibition 5 and

Cdﬁhﬂdurids eme2b(hluromeqiﬁdnglaaﬂho)-a-mthw-th|ato[e15-b&tudxylu5Oacid 4-

ﬁ‘ aneters ymax, 1C50 and hill characterize
methaxy- ?'é’ry n of Kv4.3/KChl P2.2 channel s expressed
Thish &driipodid CG\HSS obtéiled heomo @Wﬂ@nﬂﬁ@teﬁdlamTﬂWA -methyl-thiazole-5-

]t fitt h (%
cafefRy AR el i TR et SO R fa the P ‘%{léfagéd

result t 10 err ars tan a Erro
ogtrd, 88\ srntdse fenyigning) Rt gisia5-AbanTic acid 3.4

dlmetﬂleky-thenzylamades t he resul ts, 1C50 val ues were

est | rrat ed Ther ef usi. t he J
ThSo SRS VRSt | SHAiTen TR ooty Py hiazole-s-
carlokylicaicid andd,4-dienetivoxybenmaylaimidne, aictording & tHei p;ybtocol C.

concentrations (ymax = 100). Figure 3 exenplifies the
Corpainde H20 n 2(4-btemotpheaylantino:émpthylethR@olerst carhopylic dacid - 3-

t”@‘ﬁ%’ﬁ%ﬁ%@é@%@ﬂ'ﬁid%he Patch Cl anp experinments are

he conpounds according to the
Thisnvesmpoond wavas fahiaided ofrbm p2i(4-broricephepylawino)d-ragfhylrbiazole-5-

cam&yl% d‘cﬁinan%%@iﬂ&érﬁrglelshgxweﬁgil?k%eb ccg?dfﬁ th%( RHJ?&‘IOPb in

ant 0 ass

Co%ppd'tﬁﬂimq@n§ (Wrgﬂ ?il@ﬁ?a%ﬁl’”—#nﬁ?”flhthi oi%dgbsllb%lx tf) acid 4-

bei n bl'é to no artic cal ci um chan
flupro-ﬁégﬂewmethﬂahemul@m@rpounds according to the

TthVc.%?ﬁ i0Ad Nathsh! SHlains®! G6ml V2. Eﬂbrfoﬂ{o-pméﬁ%lgmyrﬁi? %qﬁeth &hiazole-5-

annel . Test a/stem and test neth
cagbepdiciagisrand 4riupr 0-3yd ‘@'ﬁmgBWWZY'@m@ee?@@fqlWﬁa‘ﬁtthﬁF-EthOCd C.
293 T-REx HERG cells (#23) were used. This cell line
Comppungl, 64: 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-carboxylic acid 4-

dimethylamino-benzylamide
This compound was obtained from 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-

carboxylic acid and 4-dimethylaminobenzylamine, according to the protocol C.

Compound 65: 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-carboxylic acid 3,5-

dimethoxy-benzylamide
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| onGate is characterized by the inducible expression

of the hERG gene. The T-REXTM System (I nvitrogen,
wK200b85890%, Cermany) is a tetracycline-regul at BOI/EP2005/056390

manmal i an  expressi on systemthat uses regul atory

elements fromthe E. coli Tn 10-encoded tetracycline

(Tet) resistance operon. {/&ézhe absence of Tet the

expression i s repressed. 006/ 058905
ThRCTedrRR008/ 0663 dbtaiTed Tﬁomao&&-bm&m@nvlamlrm)-4rmetthhlazole-5-

- R d_Srémt . j cline

ca;[)o%lr:r?éw (?mﬂn?et S zgﬁg"e rlf@ a@b&ﬂm giep}r bEST/

t repress repreSS| e pronot er
[ e .
°°$‘3‘§H‘{“? {1989 CHfaE E‘?’*‘g Rhylafiine)oe e#@f*ﬁ“éﬁ%fgeé%’?gﬁ% acid
,%%é-tﬁmdrpﬁpaymoimﬂwdﬂmel 5 To construct the HEK
Th%g%oﬁpﬁﬁﬁd E\EQ'CI thined NGomt N&( AhEr%ﬁ\og&%ﬁyl‘éﬁ%d/)-uﬁ%tﬁg-thiazole-&

Into t l'e expression vector pc
capexyioacdrany b d. 4rtetiprydeqisqayinofing, appading to theprptecel &. | s
(this cell line stably expresses the Tet repressor and

Cqmolmlr c Hfs ed 2d#-fluckePhepyjamino) <t-msthylthinroletsrarboxdice  acid

1829 EéS &?tH Widd Bl asticidin (5 pg/ )
( jﬁ“%eom nT g?a IThe cl ones wer

Th@l eCAPRAYAY S| V@SO gP*ata'I"eé h JWH&t 8r(|42"éaf°a?*teév'am*rm)'érm%thy'ltb'azo'e -9-
caMdokflichcRHmdl (13 26)- ZQeﬂB}ﬂoﬁgﬁdéﬂgﬁﬂﬁ@léﬂm&e %‘éérdﬁgﬂé @feSprofacol C.

of the hERG pot assi um channel Test et
Conpiind e68: shm-memﬁa)tynpmcygarﬁimd ghetfhpﬂim&dlé-efﬁa{boxyllc acid
- ni c nt . neede or mani pul ati on
“%%lﬁzbw YK °B?’§ L‘gﬂgﬁ"qﬁ vi bration-i sol altoed tabl e
Th&ln d:oﬁfpb&hcfi edlas\V dttaifed FﬁdSralda%/(ZQﬁ@BO)tyOpH&Wlaﬁ‘illriﬁA methyl-thiazole-5-
Irica i fier contro m

caifhor g cfing 18 28n 2 b ada byt ns T Dl hacary MEan BT el o
R 3R SR i e R o

(Rpt{2-napltalesiy2ykethipMaviiBe ( ALA Scientific, New Yor K,

USA ontroIIe e P of t war cka .y
iSRRI O 5ok PS8 ARG S RO S piote >
caltBekyllccaaldtande(RX-O (ZAnaplaotgl)étbylarnine, dcnordirp © the pmtoomts@t

were kept in continuous culture under standard

Compulind ofs (23Ad|uoxoiphenplamine)t-pethylithiagéteSbeyrboxylie acid 4-

: - 265 cells were kept in mnimal
d'@@sﬁgﬁi gﬁ-ﬁrrszylum' M suppl enented with 100 U m
Thien¢ampdund, V30 olptginet! Stone pRe(rrfluore; pfm%afrmoa-l4-meﬂ1fll-thiazole-5-
' 2.5
col S e otk i ?‘ﬁ‘é@ﬁiﬁw% BeadRdi Sne Biier o
i gd.n. e
o?‘e ] a dcneﬁ 35@9“0?0 |n i %51'%6 GEfll_lﬁzgl'ed‘.i P?rlﬁﬁxﬁict acid 4-
sutfh@ovlzbewtaamdel |'s vvas guar ant eed by Vi taI ity and
ont g [ e h I ino3-4V -thi -5-
Tyt e e o P oA R R aaPa azoleS
aWPXW@a?BXd iyl Mem@omethyl)bmieee%&fpn@plﬁyshydmblpﬂéﬁ aCCOfdlng to the
pr@ig@fti nents the cells were detached by application of
I ced PBS (phosphate buffered saline) or Trypsin and
Confsduided ao: covziu-ﬂ&@r RéhlandinBP{Hihzol&l-ciBoafided beid  4-

the cells to indyce expression. The preparation
dirgethylamigohgnzylpatide ophyS| ol ogi cal experinents was

Th@eéérﬁﬁm 6§ WbHingl F8m Qf(@-tﬂgér%'- HenA8 o) a9 ¢8rboxylic acid
he sol uti ons were prepared escri bed above under

a"i’ A-dmethyigainabeapiapipe, pf‘é’tcﬁ'idi'r@nto dte r81agePi ons.  wo
e 0 90 K a0 05k 08 5 e raring
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Activity of the cardiac hERG channel was investigated
using the patch clanp technique in its whole cell

woreae/ 038P s neans that the current needed for BCEREPI00§056390
the whole cell expressing the K+-channel protein to a
specific potential was neasured. The pipettes used 5
for patch clanping were ma of borosilicate glass.
Measurenents were perforned at roomtenperature

A C2®lerey based dighttheougbpitneareer( iforekvadghodidtons asl heemessed to

est%gfr}m 2 fn%:b@ @Aﬂf (gtrh&@recégﬁplgpfwatwaéh ;Eé;\fﬁes %fef?cfl‘to? gr&%}gigalasstructure

ative osag S were per orne
onibiatogiah actiyity y ast Kvarh for éfef campayhds aecordingtohel presantimration.
medi ated currents was investigated at one
This@ssanbassemplaygdiasighle tiginsgeniae. eleganscirainsthatfunctiopally, expressed

huﬂmﬁkw %Qn BRI HRRhX ‘é‘?l'dtaaﬁﬁ?lg YhREforf dgﬁP ?r%lkbr iffdod g MATRRRcle.

to a hol ding potenti al I nsid e test

Th@rrﬁétESéP |t§ d%ﬁﬁg)%lstﬁgﬁcfoﬂﬁ’lh)’c%bﬁlﬁgi ﬁé‘rllsdeﬂ’\ée@t é@ééhsoé‘tré?rﬁ expressing

nomap Kvdsd TR s dotsriat Or BIR97460 Bronesedilaysed strain

udﬁsts hBY b&én gértratd8b§ rn%rﬁﬁu]éc%h o ﬁa@ﬁﬁé‘dj oﬁé? il d-kylp¥-stra N2 with
were used t aracteri ze $ ertle

o
a b I(ffE’F@}"oq'%%ﬁfﬂélpGé/ﬁo(hF@ae H@é@)’t%"%uw Bt (Gffemarker) and 40

ngluﬂ@éhﬁrﬂé@ effah§ DRATRarRYORE afRitls ﬂa";’ve(b/éént@(ﬂﬁted and submltted to
control). Each test ({)rot ocol .consisted of 6

integratiof £f4he BYirashiomasqmg] @may inte e aesgmen &- ﬁfega&? Y 'E'& with 50%
trah§miS&ibh Q)fGtheVﬂnatQﬂﬁl Q&&%G&ed:’GT iah2Reb8 ORfE3B6en FutdgdhiRd with

6 Prot col Dur ati gn C ol ta (mv) a .
gafmgg I"g 'PE%“ ”S"PQ gma%aowe? bRy Eg‘?‘bn'%/? am'"%?sd?azs begp singled out
anb,&iﬁﬁ*ﬂr@@ény@ma@5eer4@creé|ﬁédjfbﬂﬂ1epl@0%1ﬁ’ér%i"mé§|&} at%he BEP marker. Lines
urrent tes

wificto¥e raeriSiion e ok haye"bapnipinsiiarac,ts potoplilydniscraist. These
lingy Kdved@len furthel taptddearooutieratised with N2ndtiadd twb-tinedd All §Res obtained
g PFTHEr B RIS ST R LA ST bd preression g% e of a selecion
proc%@s,_/UG17552Glaé idéhtified®@s rhestl suitableeDt efegaris dtrdin -afﬂrﬁbnable to high
i BT S TP soble St prmyBisse SHITER Rog' ooy gontimes
by - ééctrdpeatynyesgrarfs QEPG&}(bnalysIslemg methexdt had b2e).d@Scrtiéd in WO
03@52&&? rhy, 83?8% P /aryn%%g ro?%%{lji&é)d \Zlegééaer% %%lt@gls ﬁg\pe been
prefakati argl Eiectamha@{ngeog}arﬁs (EBBs) have been recorded using an Axopatch-1D
amplifier (Axon instruments). Pharynxes have been equilibrated for about 2 minutes in the
bath solution (Dent s saline with 0.5% DMSO) until stableEPG recordings have been
seen. Compound solution (DMSO or 100uM Flecainide) has been added to the bath
solution. The number of ultra short EPGs (10-20ms) and normal EPGs (100-200ms) has
been analyzed and given as ratio in percentage. Reduction of the number of ultra short
EPGs indicates partial reversion to wild-type EPGs and consequently inhibition of human
Kv4.3. 50-80% of the EPGs are the ultra short EPGs (Table 2). Human Kv4.3 has induced
ultra short EPGs in UG1755 that can be modulated with Flecainide. In addition, standard
gRT-PCR confirmed the presence of the human Kv4.3 transgene in UG1755 as well as
human Kv4.3 protein has been detected with the human Kv4.3 antibody P 0358 in the
pharynx of UG1755 animals.
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After the whole cell configuration was established a
series of pulses was applied to check for hERG
wexpreseddn and to optim ze anplifier setti ngSPCT/EP2005/056390
However, only the follow ng neasurenents were used
for data analysis: 15 test pulses (Figure 4a and Tabl e
6a) were 5 applied at 0.1 (series 1) under constant
superfusion with bath solution. The protocol was
i hakdé 2t Felcdinideamiodalites dsitnaatkv4 Aoaativity( i6 dransgenicAEt elegans strain
returning to the hol ding %%Fi_al (-80 mv, 0.25
sec.) hERG channels were transterred to the inactive
stat e bgtrdiepol ari sati on toBefoedd nV for| 2. 5 secAfies
(activation). The ma tail urren
was neasured at _‘d&wﬁo&q JIPPER Itcaim@o‘!é%m'found
Only cel | s gener at | Ratio &litta smrtrtemormalo mthUJItradbm to Normal
bet ween 300 pA and|10 nA e. ysed for the o
experi mental procedure. e hERG channel nedi g?eanb

@ﬁfﬁltwgbtﬁme‘fb pby|test pr-,%tpggl s for hER(J Ch%ﬂ s

testing 1n Fi gure 5. Fi gure a shows [the test of

GE#TEEFIREhIdE (hy18)| th and gy Theut 10 pM conpoygd 2421

(upper trace) Fi gure 5b and— 5c are the current
rotocol Table 6b (I'V activation) and

res
Ba?‘%g ﬂ(? %% | current). 15 Subsequently the

OB i T PR BiaHB. ) S ap EPTn MU RO 3y imos per

secwiduThe pharThbecqmdasﬂaorSB rcoatsolled\Byabe ne@bussysteraviaesstivin potentials

t ent f th t t I be
smﬁJfénqn th hun? n msyg)cgt% | V clgrgrl u b?ee%%ec{ gefg%@ﬁﬁym%n é(a'l channel
pthd@,Oﬁ/%S@@BeE@é’MEPZOOS/ 056390 82 nV interval s,
Figure 4b and Table 6b). The tail current anplit ude
Intetfduieing dbé ihwatanova8 ch@bnel nitohthe Co elegans tpharynx A0fweofes the C.
t i i .

ele:ggﬁs \é@ljiéé:pgétgg{&ij'r\(% cﬂaraégrlgﬂée%t%lbxgﬂwé; gd@ﬁ%&ghkﬁhﬁ gijlqgotassmm

chainelshiacreases potassivm iore efflupuenh@ntest reepalarizatibn and thereby shortens
f ; 420 '

6 PR Kbt faP AP T RECASE dedP bldngf0of e P ks

transgenicc Gr relegansnpharynxdear( Ibeaxgstdied to ondsmahwgten edteatialaowith 4-

an{%g}ﬁ% I 5‘%- ]Sgélhc Rt ERm Qﬁan%gf b%ﬁl&erl X@@&d rX?e | O5CN5a and

rent were
Kv4 gclecker. uThecﬁmrfse% actont mqiq?nt@fs efHibe & relegans pharyns |resydtlng from
S r p t
s e gt ?hsagﬂﬁeé‘*@*%a%“sﬂﬁ'%%“" ge and
consegeertlyureddces: e faumpingifeedieadn these trappganioanimgls Hiis change of
puﬁ’ngln%; i& Hh Eﬁalboﬁfeﬁhel’{aﬁiléjﬁy%l%th‘#&}gﬂbm Rfednity tbEHHIVY. Ple pumping

he signal a her 30 test pul ses
e"%"@é&"i €3n @)9 tﬁfé’?'”lécaéib manélateﬂnnmea f‘!gé'tb@ugh%éea%ewew theeype of a

prd/yflﬁd?e&eﬁpb)l‘g iThB dﬁ&ﬂﬁﬁb&éﬁg d?@% tﬁQéFPQH BY<C.idheddhs deFendlng on its
desired concentration. test pul ses were applied

pumpingactdtyang @g@rﬁe@gnt@)a fIqorech@t dehyranFEReslocated in |tseintestines

AftBPS ABBARY ifcuMalién péridd, theadhanby bNtloréiReRePRiNERNI tHEtftestine can
extended to st udy t he washout of the conpound. To do

bempgasurediydthaplpte(gadefgai n superfused with bath sol ution
Theggq\’%@glgl(geg%fj ?hetr%aﬁ:gy,tnsg tg mglﬁg E%\{f\%r eg?é)rﬁg\%gg&t ha?s beel;1|zperformed

in ffenst éregénsdbéeedaﬂéﬂ-wcbdggp@trw@esiUfoe Kva. 3smbu@5toﬂs aétd;need above.

rundo correction) .t he washoyt cedur e ot
T bl iy TP b AR g, BTaRm Ryt B UiF FOmeaifas acSoraing to the
iNBhtdrowith €. blegand stairRNgkpkdsting Husfani Kv4tfon trdiradoYisitysis @ie same as

tnorgirod 7Sy o i LS PoipglFes B grahas FordesihEune edpepinds on wild

data analysis Series 1 15 x test pulse) Determ nation
of rundown |V activati on hERG channel characteri zation
IV tail -current hERG channel characterization
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Series 2 10 x test pulse) Determ nation of rundown,
100 %control Series 3 (up to 30 x test pul se)
wmedoenssonat i on of conpound effects on tail cuPCERP2005/056390

Series 4 (optional - up to 20 x test pul se)
Det erm nati on of conpound effects on tail current
Series 5 (optional - up to X test pulse)

Det ermi nati on of washout properties of the conpound
typeehi alégans siraind net expressingrhiuoramdy4idnis degpearae s the method described

. i . i

in SR SOPIRA BBy LS RS on K eodiBurBiin i Ero YR tna stagec

youppadullg (e of helyé&\p@ggmde the ﬂk@rusmavmego@er\@sww the day of
| EP .

scr g;%g 5[2@5% ﬂét e@%salgr%ma@?ib ZBr(])taﬁl EHuYfEll ﬁav-ghtfeeﬂgﬁ g@d Pér’ well of a

"Upyshapees9f-wellqeameund plate The cquatmdepla eaniaingcoalready cpgpound

maﬁéﬁal e flﬁﬁ%nEéHtfaﬁﬁﬁ of"@@ ulq(?ﬁ @rﬁ% mﬂhG'SAffw onb IF\%UPINZU[%%OH 10 pl

anal ysi s tool FU se software pac

age
of doe s aﬁeﬁtele&ebééaﬂcqm A&Ma GRlY) thawe hees pedad deiracbiave a final
coH&%trSﬂSH QIS@%M EAR Shd 0% DB dARr drldher §aF Horid gl_PHl:t?t?atuon at

grrent in each test pulse) was set to zero.
20r<ést ¢ drinkgng af €. e/agansranipalaKorip| ieaciRns 3 \Reasueeddyrthe giptake of

CAWF) HAS®Bebn dRpBed bi/ ﬁddl ?QO rpf—‘éﬂﬁ 60 pE1 ivepAektird éél@tﬁ)n\"@ﬁ@ﬂuorescence

mported into th war e ackaae Prlsm'g[ ﬂg@
mtgbqltymjgts p@&ﬁ;egpr@@ Gas beg) mgaspred AP maiputgs after wggvermectln with

the'Baftdd MaE réflePt a ﬁ%%l@ﬁgtﬂ of5Sbnén RteLexchBtidn étM@QnM?' ng

a suitable function (i.e. nono- or biexponential
The @efe) compband£hale beed idehtifiéd amd &\ﬁﬁmﬁé&ﬂy ti6de-fedpstadranalysis. An

e e cotatphand Begiasits s fotehindaraiebiap Hasguiesponse curves

hatebédreotagingd sedoneéntRitiofOBTBILIM. BOJ, ik BBe\Edl6ulgee UiBg XLfit 2.09
nd vvere used as 100% activity value. The last 5 tail

PEACKAYEak anplitudes in presence of conpound

solutlon re a d .t the inhibition val ue.
Thisq Cbend ave HeRs SR0, bileln fhe, e BSiaY il G C. elegans
wildityge sthaiedN2 anke e demésppadingBEG; has Ween edaftulatek The tdtie of the
qu%xébqﬁhn% %?ﬂ ?(I?{'hy%x%ﬁlp %té’gr{wo Pﬁ(i)rlalns (&aﬁ%ﬁ%ﬁ%%ésgltnb%mmaatn Kv4.3
and oditiftyp=) @ivies apniadicafion on \{vﬂet]nérusdld céripoutd |§'laetirig on human Kv4.3.

0.and hi ar.a t he .
TBRLERE LShE 1o BRteimmhectiar ontbioline DRF e a8fis g wes a ratio
of 283ECel dnsN2wividet ibg Egﬁamthmd(\m&emess'ﬁgestnaers UTHei regults of the ratio
for%Jé X(?m[%utnldg 98 drdin 9& t%?l@éﬁﬁ ri reéfist%ﬁ%ﬂger('ljgblé@' bi tion
concentration € averaged results with

er ror bars St andard Error 9:? ghe Means (SEM wherein

I /x2_(x)2/n SEM = n(n - 1{ B order to conpare the

resul t §,Cdniipéund| uESspM) elst | IlRGse(M)Ther ef Ratio dat a

were fitted Kv4.3 worm | Wild type worm | N2/Kv4.3

N2
15 101 24 24
16 321 > 60 >1.8
18 13.5 33 24
19 7.0 33 4.7
20 250 > 60 >2.3
22 1.7 > 30 >2.6

23 14.6 41.0 2.8
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| equation with fixed values for the

coefficient (hill=l) and the maxi num
wa@toohiogfroT oncent rat i ons (ymax
exenplifies the dose-response

100) .

and conpound 33. The results show ng the channel
Jable 8. WD 2006/ 058905
e’ Conpound | 50 (pM 150

activity are ill
PCT/ EP2005/ 05639

ustrated|
0O 84 Table

i nhibition
Fi gur e 6PCT/EP2005/056390
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AIIG@%W%difﬁsﬁ%’éﬁ?rﬁla@H"e ehiv4-3 8t ﬁemc%@?wﬁ?t%dﬂéﬁ co_[npounds
of ¥ihvntidY frer® AEPEARe dRKvPSAbn cHaMpeRlidsafistal férther in Example 4.

non- |

imting nunber of additional

conmpounds of the

Exafipfd'8] PatcH@Ismp Aseays gat ed at 10 pm concentration

unl ess provi ded ot herwi se on the hERG channel

Cefllcureassay.

in patch

For this experiment, a recombinant CHO-K1 cell line stably expressing the human
Kv4.3/KChIP2.2 potassium channel was used. The cells used for this experiment were
kept in continuous culture under standard conditions (37°C, air supplemented with 7%
CO,). The CHO-K1 Kv4.3/KChIP2.2 cells were kept in Iscove s modified DMEM
(Dulbecco's Modified Eagle's Medium) medium (IMEM) supplemented with 100 U/ml
Penicillin, 100 pg/ml Streptomycin, 7% fetal calf serum (FCS), 2.5 ng/ml amphotericin,
400 pg/ml G418, and 400 pg/ml Zeocin™. Cells were passed every 3-4 days after
detachment using a Trypsin solution. The quality of the cultured cells was guaranteed by
vitality and contamination tests. The culture of the cells was performed as described in

protocol D hereunder.

Protocol D: The cells were cultured in 94 mm culture dishes under the culturing conditions

of 5 % CO, and 37 °C. Subculturing was performed every 3 - 4 days, by removing the
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Exanpl e 4: Patch C anp Assays using the Kvl.5 ion

channel The cDNA coding for Kvl.5 (GenBank Acc. No.
woB®sABpovas cl oned into the pcDNA6- 20 vect or PCT/EP2005/056390

(I'nvitrogen, Leek, Netherlands). A Ctermna

epi tope-tag was introduced via PCR WD 2006/ 058905

PCT/ EP2005/ 056390 85 The sm d was sequenced and

subsequently introduced into cells. Clonal cell lines
meglizadnd, ther pisegshedish hvéthid l HBSnghesrhatechuifecast saine)s od.PBS was

rerﬁ?)ﬂ;érd PHI ?@885 9‘5@1T'A \)ogssadc%@% ﬁ?ee&"? YrHE@Is \A%Fe lncubated about

| uorescence usi ng anti bodi es dlrected agal
2 mlneat éﬁiu@ op&-min @y roomhtenfperatuiecandl therx theedish was oﬁpptedéo d@tﬁch and
. | .
sm@hl%ﬂf@ %e@é?ﬁﬁéﬁ%g@ \ﬁg‘rz‘);erﬁ@'r}%ﬂzdrf ?r‘l]e ugl?é 'a)f% rgae{hb solution
wastpipsitied ebppar@s@qwrgtq brealkyn ctslrrmstqﬁllfu rﬁark:¢fath¢| éHspegsiongvas then
traﬂﬁéﬁ'e@rt@‘é(nn% o3 " Bidh 2 GREdih WP adiled 1028 fRal GIGhE S 8 mi. If
Bi oone star, Cat. No. 690160? In 6 mM MEM ALPHA
nemawﬁh? sellgraguidine saeded pele, 35@aman R¢ mreglishee (Awbaeyia ppp35 mm
dishUHl & R Hh&sh WSF 84 Wcﬁéffkb'}hehﬁéﬁla' \Dé’sCEI‘\éf‘% Sqavgﬁlt 2l 3 days. The

calf serum §1 Céﬁ
medjasuggds wagtt %rﬁotUSP@rfﬁr cidiring Npe 9&90”8%1 3430338':%'7%9[)'9 cells

anﬁlﬂoﬂlﬂ%fg |I-iy};}drﬂyrcﬁ*\ BRAididh, or%eﬁgﬁ were hoBddged Cat . No.
in water, Sigm, Ger many, Cat. No.

Thwﬁié)hsed Elagcnmwbhass @Iascgly() @&hdwlo%t amﬂ N@;f crh@cml x fi®ypsin/EDTA
t he KO.5-nedi ated curre

mv
sl SOrBREA AR WEEDTA e 6P HENEG. J0erivx TVPSINEDTA was
prépatddyestiding 450500PBS o @tmoh@m?&m/mmo +50 nV. The

current anplitude at the end the test pulse to +50

At Ilébést wagndfsseﬂnérofg éltbétrotfph?éuylsglﬁal Biﬁbﬁ@eﬁt‘ﬁctre f&:lsf ?\Ieﬁé t‘dﬁt‘éched by
, st item application protocol for e

anRipeta gLl o S?WP%'H@"%%‘R%%PP QTSP ot ocol of

t t Fi 7. The fj

O EHORFON S0 il PERUT ealey el PR el lpeclie o desoioed
in priotocolE hereunderpl i t ude. Unspecific current reduction

was cal cul ated and served for correcting procedures
Pratacal i) THatransfectey selis. andfstable cdllsavetd trangferred.frera 35mem cell culture
dish8s bn V\g&%&%ﬂ? $ R# 08@ bgd) 'H@esm%? aesdreHovgb %ﬁ&% BY ofPBs (4-

arro e S|I|cone i'ngs and ‘was
10 3)swae ddded. rTbacdells hmere:mwbatbdér mih a’dnhom f:mmeratmerrﬂ'lhe dish was
rapg{%‘a fg%gfa%ﬁ 'aRY s'in%f%ﬂ%ézlﬂe &UQ%FH%' iy reggaf \él%sﬁg%ﬂ'{doﬁ}c{ tﬂ&%oluuon
pipeéed uam@blmnsmmedsuwelumnsmfme&s d=é3|rl offtbe Icelvssdepsian was then
traﬁ%ﬁe@ﬁ é %tg rg{p ‘??] Witﬁ] l&{)\?esrsl zg&dﬁ %staﬂﬁneaﬁgns?%téﬂgkélls%ﬁ stable
celst bénjqi wisonbe . trapsfesd BN (35 mim cell [coluye dhsmedonto resyerslips using
g Lhe, PockP Uk HolrElbdana, (E HEP Ansid T O P TBS e PRS s
removedtans.0.3 i 1p6Eryesin | EREA veasi ddded @ag the ceﬂs\myhat@ds‘) min at room

ter@%&%r@fﬁgrd’f@{ fss raﬁ%@ﬂtto Abtach Sihd %ﬂiggl%‘ﬁ?g t@)gélfs%td' PP ml media

the gi ven concentration Is

waradded apd tf‘@t salkiion piretted ¢ agd Wgwe te preskdwe cllams @fmsams} Rast of the

ceﬁ b @ﬁQ&r?ﬁl?L tHh tFanStehed fo a ¥&nah ARA AR UdRerslips and media.
EPZOO 056390 86 Negative control Vehicle (DI\/SO)

pr%&roglofgﬁg%ﬁsnents were performed during study period
an nder dentical conditions to verify the

10ShRPElotk KoRtiokd bf @Y coMBsurids RerdNstepared ah UBME®). ISolutions of the

condition. Effects of test conmpounds, on the Kvl.5
corﬁgawg:{se\aer@tﬁrpgq{pd by dllutlon of stock solution in bath squtlon If the required

stock solution volume was theoretically below 1 pl, bath solutions with higher compound
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5 The effects of the conpounds were investigated at

one concentration (2 pMor 1 pM on the
wK206H58%e3li at ed pot assi um channel . For conpar i BONEP100&056390

vehicle control experinments on the Kvl.5 nediated

pot assi um channel . Results are presented in 9Table 9

Conpound Concentrati on Rel éve remai ni ng Rel ative

remai ning current current Tean after 5 mn (nean
copdentratich- Werai ws@d for pdilufion6 Thes Waxima 1 DMSQ) corgentratipfl during

44% 94 1 pM ND 79% 126 1 pM ND
e"%ﬂ%ﬁ%‘é@%o O;P%// 0 0.96 Exanple 5: Ex-vivo organ
[ : r i

Fof R ST P ¥ IdI6AnG, bl I SRR & verice
wekg um(a@n@ntrauwesnw d and for the Functional

Refractory Peri oq&cﬁFRP inisolated rat left atria
Batrregcterng), solyien: # &G, B35 NalCli 2 4aGle Aoyl ebdiPes-Elyqese, 5 HEPES,
pHV4 (Bacdi@) channel , producing the Ito current of the

actl on potential. In addition, the conpounds were
PigetgCirRenhiPsolub&rs e130eRBE Ot Mg@|zef1be|§¢,7>Al 5 Nazmbatserqtpes pH 7.4

‘Srﬁl nea pig right ventricular papillary nuscle (GP pap.

%cle) whi ch do not 15 express Kv4.3. The guinea pig

action potential is domnated by hERG |ike ion
E—"éF&H@@@Q‘&MﬁM&f‘—@act ory currents. Consequently,
Bl of 0t T RER B shanvel #aa nvesisatad pRfdhe Batch clamp

tedhiﬁiqbédn #p WHobs célomote pEHils nmaaeltlsét thézaayntpidaded ﬂbreCI%plng the

Left tri ed t t
whefey G AR RSSO 4T i RYSTEY PP © 1 PR BRI a et reasured.
Expddimédasidifadpdfoomed/y S0y apatch didohp det-lp. TNG(I:HG@%!I @dquipment needed for

el REF o e ciae ofeeeg 31 By g Qblf ¥ sHBiea win 2

Faramilay zage gmafitize 2leutitabndis_The éﬁmﬂlfltaleamﬂscmttmt gysiers were placed

in gtr Lﬁ 8t %Fargpgg {3%? Cg'ifhe ﬁys%m 3?nsbsr§e ?F gn EZPH%aorSE%CW patch
claargpcamplifies KiéEiK.h,yLaIﬁ)reeml Gaondny), gl the pevfusion ayslemDADVICS (ALA
T
Sc%égf?%t%lreméY §Ag%5rﬁ%%5] bgfthaef’%@s% ﬁéf%\ggé fﬁglzlgagsr(ggKéy Lambrecht,
Germany) mstallwdmcarpersooahcm@@r fTbe \WpeRed 65€bH 89 patch clamping were

mﬁg’gfgg%ggéétgggg O 87 anplifiers, documented by a pen

recorder an into a corrput er for evaluation. Force
I .
R 50 B 1 KPS Bt Trbed e o
eagiasell)i ondy ppe epncentratiom ok theegorapiiings avasonvestigpled nd noaguinulative
X .
doggtqeg é’?@?)gﬁ%ne% Eb8fcelCtedhs E;‘Wﬁé&gtgdlrﬁ{bt eﬁeEhSﬁcﬂﬁ%@nds on

representl ng excita tissue
Kvg. 3&@@&8@ édneqratedmynrwgs wae invektigeted almiei eonicéndration (2 uM) with two

[ t |ation. TS was defined as the | owest
rep% t%geé&f{] Aéﬁg .

uces a contraction of the tissue. The

Bewb 'ddi’t?gérz pr‘éEé Hd QLIYwRE Haﬂ\%gd tb %Dﬁcﬁéiﬁ@'p%fé%g%g?whg g’?‘i‘?\/ (inside).

repolarization S assesse ) _
Theiea’c@r@pmm are @lustra\t%d ini lﬁgurleu hend AaklevalTheftesimretaeol illustrated in

Fi E@qg% %s@&%kﬁéra&@ﬁ%é‘@eﬁ:ﬁbﬁ@%é&s‘of thzRvW% éjrﬁf’? PEfhaRel and to

ortest rnterv etween regul ar an extra
chegk thel aualitynaf theeigdividual paichy clamn Ieéﬁﬁﬂnﬁﬁﬂt d¥oltage conpol). The test

prétb&ot iBstrdled ASAGHE A blsPolvE hefthrh dard tesiIsSfor determination of channel

activity. Each test protocol consisted of 4 segments. Duration and voltage of the segments

are listed in Table 4.
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Compound appl i cati on Conpounds were tested by five
cunul ative adm nistrations at 20 mnute intervals
whegonssony after an equilibration period of atP¢EER10065E56390

m nutes. Two washout

i nterval s

foll owed the

nmeasur enent at the highest concentration of the

conpound. The results are 7’16'5 depicted in Figures 8

and 9 and in Table 10. Figure 8 shows the functional

Trabter 4idiest grofocelis et alevtrioplysiclegical mvestigatiomofrhumendfv4.3/KCh1P2.2

compound 68. Figure 9 shq

Wanddie functional refractory

period in isolated gquinea qu Daolllarv muscl e for

t he sanPretoppiisegmeritabl e 10 ConRuration {frs)

Rat _¥BRage (mV)

a) Blactbatipn §7 palsemprotogots)nbigute {adonc 10"5 nol /|

68 13

nms O s HoRlihgepadendiab16: 1 n vi v(
Tr ansm Holding patérdiat 2t i on and |

D studb@® in nj
FCG r ed@? di nQ:

ce -80
Mal e mB88e

( NRaGvatiore (varieseih bath mdse)wi t h
i sofl urane, nitrous oxi de and

a gas3®d xture
oxi gen. Lead

of -60/-40/-20/0/
5 con2(40/60

t 0 a teHehdiigpoténtah@m tter (T4

AN1OEA- Ba®, DSI

St . Pa8D,

b) Ue€Y) pulgé Figure Thi xed by suture

in the xiphoi

d and

vent r al Hoklidg patgitian1t The tel el
pl aced un@dradtikationki n on t he |

retry s0@nsm t
pack. ¥@unds w

[ er was-80
ere cl es®Ed

I NAttwatiors (varids vhie eadh poide wer ¢ al | 89@&d to fecover4d or
at | easHoldinesdtentiabPal e gui nea pi gs8f@harl es R ver-80

Cr] : HA(BR t heti , h |
At biechistd col ehlodtBiR ves o BaisBrenthar it iolos fure g0 Ruvation 1
Figued @awndyTdbleads)nivad scofdBAluhderm dorfstdnt supB&rfustin, wist b&tadojution to

cnglonR Rl s nposudl eralplepgsobobeigRe Bgen came

expersmdnt W})Ithgadorvtaﬂ;) Bubssdiuemtyt né tessla@ukses (deri6$ N; Figlhite 1 &nd Table

aoflyetd Sonae i 01 Fednpet Eshsfor)'PPéRiin W87 oatacsolytione g protoco
wass lirgitiated! byran@ltggmunipyp f1i0ReaV (4100 tns) to petrieveofiath a1actm$|oh .€Then the
Kvi‘%ﬂ(n(éﬂr]f% ?&%Eﬁﬁ{gﬁ%i&r%ﬁ#Fe%ﬁ éﬁ% h@é/#:%tgte\l@fée%ohnzatloa ? +40 mV
forrdovidiiseéands activetiart). Oniyemels géndtatiey cureamt ampétudels between 1 nA
an§ S50 ﬁ)ﬂ wéerJs%EiefH Erﬁﬂ@?ﬂeriﬁdenpa VoGl HNd 8P n%l qﬁtﬁ& $6wn was

of 't exper| nent € 'ani mal s 'recelrvé consecutl ve
obskysed of veh| cle i.p. at 60 min dosing intervals. ECG

tracings (12 s duration) was recorded using the Data
Thew,i 3éint§ét§>U|SQS fseries 2y weesnapplied et 0.d dirinsier eenstant sugerfusion with the

coﬁlgl iid disSo C?E {Pﬁsrlao‘r?uetiﬁﬂ al{:l}fglﬁﬂ aﬁ%&ﬁr‘%ﬁ%ﬁ%lﬁé&% g%(ﬁ% Sl:ecorded

in thﬁms\feap%OMWOWthﬂSé @Ivamtkﬁl ly in the stored
ECGs. QIc was calculated fromthe QI interval and the
If the exresimsaiiRl Pgramesters wege stil, §¢t|$§’"matf‘étetxP%f irneit wasextendad to study

th<—:r @5&10\(}?& tﬁé‘b@fﬁpédr@mré '36 tl%‘ lthe @ell \ﬁé@%%a% §t§>éﬂﬂu¥<§‘d‘wm bhth®olution
ro and DSI és ens USA

Whlﬁ? HBIt‘P 98 teﬁ*’i@@spﬁtﬂ@fﬁ/ﬁ?@'eﬁ@i Tt H%\(ﬁ@! 8¢ %J hpdnlaéﬁoqz_i)@gq:e)dure was

noBRSRBEIRR Corr6@Glseshalyals. Pl ausi bi lity, and converted
into 15 mn averages. 15 Results in Mce Consecutive

Alldatd WareMakt dorrebRORBIAGGSP/A ordtbedl Witk AR (¥ datflardysts).
significant, dose- dependent but |ate onset

Typicall mmalkmrpm ddirentd dolitHified N @iy adxpetimentharemeitien ECEigure 2.
Figure 2 shows Kv4.3/KChIP2.2 channel mediated currents evoked by test protocols
described in Figure 1 and Table 4. Figure 2a shows a typical current response to a test
pulse in the absence and presence of the compound tested (2 yM compound 23, cell 2).

In Figure 2b a typical IV curve determined 75ms after each voltage jump with and without
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Resul ts of vehicle and conmpound 68 are shown in

Figures 10 and 11 respectively (vehicle

wo pjoeossos i . p. (3-15 pM kg)
dose- dependent 20 changes.

).

and contr ol
PQ and QRS di d npCT/EPI05/056390

Heart rate showed a m nor

and not significant decrease.
showed a reproducible rise ﬁfter each of the
subsequent injections. Means
theThempag- tbsipdn@enM gonapasinda2d)de digplayed a Pdratioe , anghvaitage of the

Al 8"&@5&5"/&9@8 Eﬁ‘@theﬁ'%SE

repol ari zi ng K+ currents

It shoul

Loconot or activity

SD,

n=5. Concl usi ons

=P ot Mttt

consecuti v

ﬁ%ﬁ Hack of

HEpesE P R e s
Tébieb: triast Jﬁ’@ﬁ@&Hf%nés Sn@fh%ffrttﬁé iZ@Rbidak %I%%f%lé&kr@&ﬁ%foioglcal

be noted that 1 n this experinent

hi ghest dose tested was r'l@%fﬁﬁ'l'qﬂkig hi gher doses of up

T0 SR PPotokPisTRIrig el Y |

Tested ys@ fbiliata TaR/sis

|VW6@1/ EX-VI VO Or gan

"WQ'3‘R§CHI ZQ%H net cRatactefrzation

Seﬁé}y? ‘)Wbs chiecked o
S k Q §3P e interva
ot fost 8; 98:1928-

%g n’;\ bron 19
04 (opjﬂgﬁal%%ﬁa 388364t puk@?t

llDeE
mln

transmural di sperS| on

%Bn‘ﬁ

DRRRmEORL €8f C
rﬁdzatl on (TDR)

aﬂgg BFfun aggv%i ggo%f ontrol
f
Bn gf c&?ﬁrou@d ﬁHfQBh N curve

on current

W26 l}ft gropertles

of

TP eIQI ratio that refte

ne

poternt at

of pnase 2

Vebigla gpriipls averie peffaimied n penerate ARperiresnss dyinsrihe expaipent, using the
corfBOGH PRFRRS ( [ﬁ@éﬁg’?@t aqﬂé@l%%gcerﬁ%tl%h'?o 1@ plied in the experiment

endocar di um (Joshi

Jour nal
nF)ect r ocar di ol ogy, 2004, 34 (suppl):

7-14) and the

phenonena dependent on phase 2 EAD (i.e. Ron T
i sol at ed

tole and TdP) in t

arterially ngr used rabbjt ventricul ar

as\perippged using g elassigal y/berat

A Isple GatTegtion

he

‘E@nghQalsglf pulses should

noi—@cabh VenbétivatibrileviiEstane Rhamltanaibud @8R scaletP8ors to 1/n of the

ightin

antic

2.5-3 kg wer
O”S'Ha' %tﬂ%%gwe{'w%d*%ﬁ H=§ pent\5h
leak. pms)es wWdre thdreflultiphed By anectalburatd afthedrbﬁUaapaémresme of the

e, heart was excjsed
ool 5 o dRbtc spse: s caLnlaey
respohsd, ilev(ngroniyntak /aktivelaid of IPrespérises. 0, CaCI 2 1.8,
NaH2PO4 0.9, MgSO4 0.5, 10 NaHCO3 20, glucose 5.5). A
Thtereadiﬁ‘mnatypwdgenalyﬁs) mrexe miaédzl Iihibitibn cantivé geakaoutretrt, 3inkibition of

dr b

aced in

U ¥idy ?" S

Ief

wapSlitipd BRarth S i, 2Bhes et Bty

ulated with

g SYT]M Fespaen

cardlo

%&eé]ggrom the real

gggé’ifh% cell to the

ir# §f5],t +£b g’g@gglf%qlrhegd current).

Thampeak yurmfntv bleaarge f curndrit @k 7%ms¢ wag damdnped usueg thid driline analysis tool

ot SRR S

ff@v r% ggél(algg The

I'ssue

cBblt pabP R Wpl e peak

cumbnthNaS/vamms(eESthb wBolé segmeént adtvatiosol (see diableosd)t was selgete or a

cur%gma I?c%f faqrtﬁrqe 35Wst I?hg ‘L?e/g

pressure was se

charges sctaretnrt amplmqbes a‘\‘tﬂémspmearp &Kmrtadrasvwlpaate dileat a
basic cycle I ength of 1000 ns and allowed to
Thegesulting ASE1i tiles vegrprioworted énty the Isoftwaee packaga diisss dSgaphpad

Sofc‘j@ﬁt%c rE&aeﬁ\’@)lepdoeqjé C%d %r‘f’r@rl

ivered via b|p lar silver

“r

LF&EOHE@%M %Iltudes / translocated

zegI &F Hés&i@bd pr?e%v@ INYPrRindown

ctrodes 1 nsul ated

cowsatioptwas nedessary pheitast Jpgrientl peek amplitudes 6 dranslpedted charges /
cursetit ity el a’?’?@ﬁm&' L%' pfcfa%r%% n%éd?m'a

preparation equil

OUI'

ion were averaged and
ment

exper |

wep gisethiasi Hi03el acmutm et hEhe lant ésquorﬁnbpewnérr@btnﬁ@%hd@nslocated
the preparation was stinulated fromthe endocardi um at
basic cycle Iengths of 1000 ns fromthe begi nning of
the infusion to the 20th mnute and then at 2000 ns

fromthe 20th mnute to the 30th m nute.

each pacing cycle |Iength,

At the end of
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25 the ECG signal was sanpled for 1 to 2 mn at a

sanpling rate of 1562 Hz (Spi ke 2 sofware, CED,
waogbassds El ect r ophysi ol ogi cal Recordi ngs fronmP®@aBbk10b5/056390

Ventricul ar Wedge Preparations A transnural ECG signal

was recorded in all experinents. The QI interval was

defined as the tine fromt.;he onset of the QRS to the

poi nt at which the final downslope of the T wave 30
charges 6 surrand emplitudéscat] 75ms. in Prese@ie pihtasmpoaind galutirswekerayeraged to

va8hd MRpitohQglkhe nean val ues of four consecutive
g.v@q é' m)t(?ang]é\j%d Ant zel evitch, Crculation 1998; Yan et

AIIQJata &}lﬁt@%é?%'ﬁﬂ? &Y GRP A Hill fnplg icrPwith #Pedind dent parameters, wherein
evit Jour nal ectrocardlo ogy 2004,
yma375( theppayimursinbipition \WD%2 066/ i 89 08N ceUiTatiR 2B (BifB®AdMOM inhibition
angﬂﬂlﬂ‘ﬁ\eqﬂﬂ@&éﬁ@&texm bited no significant effect on
QI or TP e intervals when perfused at the
concentratl ons of 1 and 3 pnmohkl for 30 min. The
conmpounds di d not induc)é_anyl By R-on-T ectopic
beats or TdP at the tested onag‘-’e}trations. The results
for, for instance conpound re depicted in Table
11. 5 Conclusion: In the concentration range tested,
Thehfit mavameters §.Lf 1G:heand nkik reharictetizel th@tmtewcwlu@e Kad\8/KBhIP2.2-

onflist ofesbod VLRl Windfi PR el e Eiling supge oo

is dibplayadins gnapp(()%ndhlbmom ns.i l&@ cyndeatrplic with\the agdraged results with

rbo et ret ofbe Mieor A3 52" (suppi)
7-14). 10 Tabl e 11: Effecl Q_@W%nd 68 on the Qr

and TP_e intervals, sEMwel D- dependent
events nmeasured at a pacihg rate-lUsi ng 2000 ns BCL.
Conpound Paraneter Concentration pnol/lI O (control) 1

In 3rdef td BBrhpar@&ha Hsults, 8%, %Ideéw&%%&%&ée?&s THergsreNdat@ 8vefe fitted

usigg LT, e5tieion wilh T valySt for e i egitiaph (1) Grd the maximum
mI’ﬁﬁltit(ihi g5high donb@itratibid @, /7% O100Y.EBigdriees xemiifitd the addsk&esponse
of he Conpchffmfﬁf t he iqxenti on is determ ned on the
C”'F"SF QS\&OW ou CRROUBA 18he human atrial myocytes:
| K1 cha nel urren

The sty 8? g el Gafpe ppfa e st Siowhih Igbiads. hM/ocyt o
ThiomeRl AR EEBriRE T TREFLATRR wirb taf &7ty oBREMRly gctive against

Kvii3tibn oltanmals. P- wave el ect rocar di ogram 20 under goi ng

bypass surgery. Human atrial sanple were obtained
In paler dovbegmaxmatty aisefblyint ieateeht, dtawvas alsoi itnpedantAbrasskss the side

el SRR oS3 ool BT 3 B\ GBS e
calgiienchannel, it28ag shawmthat theOcampatinds aceanding 10 theriamentionl had high

se%&;{hf&?tﬂgﬂ( %\;ae,%,gjgg H'Zf*é Cewr?],g,(]jgubbl ed with 100% 02 at

rapl elivered to the | aboratory. The

oL HRBNEH R S5k ERE Qodtinterdi™ chunks within 30

and transferred to
Te§t teffl: coni cal tube containing wash solution
|ved of Ca2+ (in mM 137 NaQd, KH2PO4, 1 MySO41 10

FoF €Hr§ é)&%nméﬁt dEKc3er-REx HERU-Sell Q3)1\p9reﬂf§€5/ thi€ B&IMine made by

7.4, roomtenperature 22- 4C). The tissue
IonGate is characterlzed by the inducible expression of the hERG gene. The T-REx™

System (Invitrogen, Karlsruhe, Germany) is a tetracycline-regulated mammalian
expression system that uses regulatory elements from the E. coli Tn10-encoded

tetracycline (Tet) resistance operon. In the absence of Tet the expression is repressed.
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was subsequently incubated in 5 m of solution (in mv

137 Nadl, 5 KH2PO4, 1 MgSO41 10 WO 2006/ 058905
wEFan6aRRD5/ 056390 91 taurine, 10 glucose, 5 MHERE®)005/056390

suppl enented with 0.1% bovine al bumn, 2.2 ng/m

col | agenase type V and 1.0 ng/m protease type XXIV

(Sigma Chemcal), pH=7.4 37C) and bubbl ed

continuously with 100% 02. agne so obt ai ned suspension
Tetwacyclingeregulation éndthef T-REx20Systemiis basest dmthe binding of tetracycline to
thes*f'&erre S&tarfy q&r@rrg'% ngoﬁ‘%rj ﬁehﬁroHo%?Lb%nﬁgl é)é[:';fessmn of the hERG

|ncub agenase in a
gere| edqiltwn obnftedi tai thg aeli0 cyrecaapdia a‘asultsm exgressiyr @pitbe hERG
hed of the incubation nmedi umwas perfornmed
po{%‘égmyrk%%l@a mn to determne the nunber and quality of

Tol dfstrd@tRd @@KCQ‘{X? §-REVERRA el i, Qh@ﬂER@' S&dé Rabfgated into the

maxi mal, the cell suspension was centrif
indugibteoRxprEsTOVegtor pEDNAMTR (ah@c‘ff'F@-HE@Lﬂﬂdl tr@smteldento HEK 293

TAEF AR ADIR Bl b o8 bl 494 brased
Invifragen) Statse cgl aloaes werecisolatedraftep selwstinmwithe Blasticidin k5 pg/ml) and
ZeB . éOP %%an?: ﬂeoétgeﬁcﬁs@er@'@e&%ﬁgypé?olo@% %haral::@rlg&r gﬁé?'l induction

ure produce I nitial
Wlmzllolg/m'ab% Eloge #ﬂ&pwedctae bestraxptsission of thedHRG mﬁaéﬁum channel.
were used for patch experiments within 14 hr
Teplgretfaf ng their preparation. Patched myocytes were
only those di saggregated and rod shaped_depri ved of
Experiments wersspefosmed usingdhe gatsh cBmR sri-Upal eginisehgguipment needed

forIRANIBUIABh of e cllisOWad BIBESH or BSibraitrCisSIERASHIE 2R shfelded with a
the water solution used to superfuse HEK 293 or human

Fag:tdlay £R9% & minimizgelgaiigal g‘aﬁ%tﬂ@rﬁm?'@ﬁ et eentiioh gystem were placed
in BYhESEUtHIT: GhE F%Hé; Q:aéé) Thleséyﬁteni &inswlté’éEaQn EW@S driEPC10 patch

C'ag’&?me'@sr ?@g%« recy Ggmcg oar@oths ngpwn sysiom; RAPVCS (ALA
Sciyafikd, Nec«avamsusAps&ﬂ@uéw@ the( P018e 5w packdge (HEKS, Lambrecht,

sol uti,on.. The ionic 03|t|on of the internal

Gergppyiisialisd q‘f?epeﬁ%ﬂr@hf; bette was (in mV): 130 KO ;

C a2 5 NaATP, 7 NaCl 5 EGTA, 5 HEPES, pH=7.2

ﬁﬁémgﬁKm For sodiumcurrent : For study of the
sodi,.um ¢ huma

ThE S8 sy foF s etrtimett WoPe e il RondfUfy itpreSfinde? standard
condiitgisYBEL, air s(upplemlh’htedm& 5P,M€0225I' he HEK 293 T-REx HERG cells were

keéa%t %”r‘ﬁélhé( él‘%lrplE@s}én %Tpp e I}%PW|th51_®;§?TJIS%S%CiIIin, 100

pgind S/trewtamydn TIRPe tatal calfieeras (RCR), ¢ Wnmposedseotnl @mindiacids (NEAA),

2. q\géﬁrﬁ %@mg%ggw EB‘E@@% ieﬂ@m““v%ng L2 R/iP Blasfillaifr>Ehys ddre passed

evély S days aftd detach mhmmsuw a E_ryosiu csokitions elthet quaity egb dreecultured cells
wagi)%ﬁ{aaﬁgeg ?):')]/S/tl]ta I@ﬂ[‘. gfln d gérré%%%%rﬁggts\(“mf Ic;t@ﬂjrrec {éﬁﬁg gellsf \Xl&nﬂerformed
as @es@head imparotagsiAy dewbe@eh@wnda of the invention were

prepared as stock solutions of 10 nmM of these
At degsb d 8 ripgirsd prigrsiongjeciopPpeidlogsd sn®ermINntE fhe @8)9 9eBD detached by

apglfc %g‘ éé'dnpéﬁy(bﬁég haes ﬂﬁaered-rgﬁlnfekj Jr@%ﬂpgﬁ'& T&15128 d pn cover

I n each concentration ver excee
sligs. 1 vEmINeeh wiap @deert todhe cells t@mdugﬁhER%@@rQSﬁ@nt S were
perforned at roomtenperature (20-25C) for 'Na and at
Thg prepgratioprof |cells for sleckopllysiojogicatexnesmests wasrerosmagd @geording to

prdiééd"E deB&ribdacdbevé eitne 6RAibANerf préhife®at 88sEibadBbove under in the

paragraph preparatlon of solutions.
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G ass pipettes pulled fromborosilicate glass by a
hori zontal puller (Sutter Instrunments, USA), then
wo 20ve/0fs9b3 shed to obtain tip openings of 1 to PCPRP200$1€56390
tip resistance of these pipettes filled with interna
solutions anmounted to approximately 1 to 2 Mg. Bath
tenperature was controlled yyth a thernoelectric
devi ce (nmodel no. 806-7243-U1, 10 Canbi on/ M dl and
Eleetrophysiodigal dygasurt#ipnisbupl ed to a thermi stor inserted
in the bath near to the cell under study. An Axopatch
Acll;viB aliithsl ¢ardise hERCorhanneltwasneyasigated ysiag tha pafch clainpueehnique in
%ﬁ)@e ar nae! %E‘:ellgb%n & ok AUE cGlréfPiddded YO EIQ&BmI@l AERvhole cell
ul se delivery an ata acquisition were contro b
exerﬁssmthher@ -ghanrel pEpteitite mspecifia pelertial RS Meppiyed uﬁ@muge)t es used
e r e
for\}é]étf}*fe EI%anHép\Rlé'rre, mg{!ﬁ E)Eﬁ?l‘bgihb?tgl thug(?e e g&éﬂ'elﬁﬁgtt%l V(\:Iél% V\p/ee}rg)rmed at
roqan tespragatuee @028 ¢)- ireewremerfmﬁnw pcgasheellranly eneg eryceptgation of

th@é@rﬁbbd’fﬁinhﬁé iNREGHEd €. no @tnﬁﬂéﬁ&@%%aé&cﬁé%eﬁerff&%ﬂ Each cell
human atrial nyocytes were elicited by 500 ns pul se

acted as '@OOW’M)O'PtFQBnT h? aiactioh epeampaunds °6fhER§) "}‘Pﬁ'aﬁﬁ' cyriepts was

mv@@l‘iba't&ﬂét onb QoMEsH ARSI U0GM)ARhAWBPSHicEtes BB (c=3 "iﬁ"iZ)t ude
whereas 1s"S as a current present at the end of the

BeBnRltdgd hagss thekslEwad BariBed td hbiging pottdtiard? %mmvgfnsme).
the curve, before and after conpound, were neasure

TheV st td?@tocél@%ﬁeel@étrdphﬁslcﬂb@lﬁﬁ ﬁﬁéstt@dtlorPQﬂkhEK@ Kch&iHels are

1opFSiad T Babis har3FBRE I Teite Brnd ol s ) ih e siandgs test puise

forfdem’l‘hfhaﬁan ofittidrkl AatioRy, t(BSaB&) g@ﬂfﬁsﬁd&d dbirdetdrise shedproperties

oft 2 Iﬁ!%uc{ﬁ\g% g}ntggto&heg(%e{_éu%ﬂygﬂﬂg &ﬂ?\ﬁ%% %ﬁ@hic{fl&l\mg ]:axperiment

(vattage oonitels). BacletesesrortobdontisRdfaf 6l seigimegtsC The dnﬁatiﬁﬂi iallﬁdﬂ 8oltage of
3.pM 1 pM 3 pM 10 pM Vehicle
W@m\%'% %rﬁé's‘t\fgiﬂ T%')R:! €8ame as that used to prepare the
solution containing the test conpound. In this
experinment, the vehicle was DVMSO and was obt ai ned from
Sigma 30 Chem cals. Over the course of a typica
experiment (approximately 10 minutes) the addition of
t he hi ghest concentration of a 100:1 dilution vehicle
is expected to produce mnor reductions in hERG
current anplitude (1.4% 1.5% n = 11). WD 2006/ 058905
PCT/ EP2005/ 056390 93 Expression of Results and
Statistical Analysis Raw data and nean SEM are given.
Data are presented as % reduction of current
anplitude. This is nmeasured as current reduction after
a steady-state effect has been reached in the
presence of drug relative to current anplitude before
drug was introduced 5 (control). Each cell serves as
its own control. Drug effects were conpared by a
paired Student s tdst for significance (p<.05) using
McroCal Origin, version 6.0 software. Log-Ilinear
plots were created of the nean percent bl ockade SEM
at the concentrations tested. If possible, a
nonlinear curve fitting routine was utilized to fit a
three-paranmeter H Il equation to the results using
McroCal Oigin, version 6.0 software. The equati on
is: xn 10 Y V.. kn + xn where Vmax, k, and n are
unconstrai ned vari abl es (except Vmax >0). Since the
Vmax paraneter wll not be constrained to 100% the
paraneter k does not represent an | C50




10

15

for ion channel bl ockade. Thus, the 1C50 werr
calculated fromthe inverse of the previous equation:
wdad.2mwe/058985 Y 15 V. -Y) Positive control Flecai PCTIEP2W8S056390
used as a positive control to determ ne the
sensitivity of cells for Ito blockade. Results 20
Table 12 and Figure 12 sho the inhibition of
compound 68 on ion channel CTurrents. Figure 12 shows
the inhibition on the I TO qg.Kv1. 5 current.
Dose-response analysis of conpound 68 on the I TO
¢ur r ent Pretpeal /segment C50 = 0 DRwatigni(seabhds) Voltage (mV)
DakEest pujsensBigusmba ysi s of conpound 68 on Kvl1.5
eveal edHalding ge@ntialll. 4pM (squar €9.25Actiyity on 401.5
i[s derivedLdakeastsubt racti ng t he0.08nmi nl ng cur rdft
fir om t heHaldidg pbteptidle current anpPbt ude] WO -80
¢
q
q

2006/ 058905AdNAdNP2005/ 056390 94.5Tabl e| 12: Eff ¢6ts of
Conpound Tdil-aurentiestchannel currentds. Current (@Ranpl e
f underfiglding potentigllsannel ) Bl ocko.as 10pMin % (488 3

' B) VSactivatibn (SpiNsa prétocblsy— re8br2.1) -2.7+42.0 Ito
Kv4. 3) eldiflg pétetialltS"S (KvL. 5 +pagdi ti pnal chagpel s)
0. 2 6.4 [Ksk-test( cal cul atedl) 8lgps 3. 7| 1SS 1gpthe
turrent H&aRy pe@n@dl 2 he end|of tThesvol tage pul sgofo
F6QNBvatlon (¢aHEsWithSeaeh puReKVL. 5 a el T aSg@/ -40/-20/0/20/
on-sel ective cation current. The ratio|of thegged
[UTTENTS Talcufdhbtest Tom cel | 1o qe§ . KyL. 5 1S ggri ved
rom SUDYEI&RE pbB@nfil1S  emal NiNg Cypsent [rom theggnd of

) KMRaft Cuirent (75810: égH‘is&olé“— F @rng current was not
SENST T Vigo4iRg Dotehntial D égg§g§5890'3

R : uLuauu0054u 00 vvg_U—Co_
N Y

—Or\qu‘\t

:-- WL U ququa- gbo tla—l-z Z t ) !\I Q)ZSI—) II JWIVIII FaY IT‘g Z IZIKI
£Z2727 O Kihibn T Lt =F 28 41 27 A0
' éu éﬁr t’tﬁé i f 2 215 Y 151007 -80 160 /=40'/ -
Holding potential 3 0.25 -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 4a and Table 6a) were
applied at 0.1 Hz (series 1) under constant superfusion with bath solution. The protocol
was initiated by a leak test at -40 mV (50 ms). After returning to the holding potential (-80
mV, 0.25 sec.) hERG channels were transferred to the inactive state by depolarisation to
+40 mV for 2.5 seconds (activation). The maximum hERG ftail current amplitude was
measured at -40 mV (tail current test, 1.5 sec.). Only cells generating tail current

amplitudes between 300 pA and 10 nA were used for the experimental procedure.

The hERG channel mediated currents evoked by test protocols for hERG channel testing
in Figure 5. Figure 5a shows the test of channel activity with and without 10 uM compound
21 (upper trace). Figure 5b and 5¢ are the current response to protocol Table 6b (IV
activation) and Table 6¢ (IV tail current).

Subsequently the current-voltage curve (IV-curve) was investigated using two pulse series
under superfusion with bath solution. The pulse series "IV activation" varies the potential

of the activating pulse between each consecutive pulse of the series ( -60 to +60 mV in 20
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m\Ninergalsl Kig@reo\are Tabla)ob). The tal c@rent@niplitudeGafier @ctivation at +60

m\}(':‘p]gtl}et@é @ttﬁn QCZ%I‘.’:é)gﬁpe Ealﬁe?oén%goithgp@qmi/%c&gaggn ?8{95:“'((: Ehe pulse
setigs (I¥ t&il current” (varieoihe Sotehtidl of) the tailUcuErddt Kest puldd etween each
co%eéaiu( %ﬁge (gfoth& %e#i\és( 81&1) {oo+% Rﬁvl\ll;'l 28 r}TV ll%ﬂeJValy,—FiburLé—%Uand Table
6¢). The maximum tail current amplitude (l,.) had to be measured at 40 mV ¢ 10%

Imax)- Test pulses for series "IV activation and 'V tail current were applied at 0.1 Hz.

After successful characterization of the current another 10 test pulses were applied at 0.1
Hz while the cell was superfused with bath solution (series 2). Series 1 and 2 were used
to fit a mathematical function to the tail current peak values to determine the rundown of
the signal amplitude. Another 30 test pulses (series 3) were applied while the cell was
superfused with a solution containing the compounds in the desired concentration. More

test pulses were applied if necessary (series 4).

If the experimental parameters were still satisfying 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 7.

Table 7
Test-protocols / series Use for data analysis

Series 1 (15 x test pulse) Determination of rundown

IV activation hERG channel characterization

IV tail-current hERG channel characterization

Series 2 (10 x test pulse) Determination of rundown, 100 % control

Series 3 (up to 30 x test pulse) Determination of compound effects on
tail current

Series 4 (optional - up to 20 x test pulse) | Determination of compound effects on
tail current

Series 5 (optional - up to 20 x test pulse) | Determination of washout properties of
the compound

Vehicle controls were performed in separate experiments during the analysis, using the
compound vehicle (DMSO) at the highest concentration (0.1 %) applied in the experiment
(n=2).
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chalinet¥ dt 40 s Mrdt MetNalbrat FaPmv. The peak current was determined using
the online analysis tool of the HEKA pulse software package. The cursors were placed in
a way that the peak current was enclosed. The current found at the leak test pulse
(segment 2 in each test pulse) was set to zero. The resulting tail current peak amplitudes
were exported as ASCII data file.

The resulting ASCII files were imported into the software package Prism (Graphpad
Software, San Diego, USA) and further analyzed as described below. Series 1 and 2 were
fitted using a suitable function (i.e. mono- or biexponential decay). The resulting 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 yn. is the maximum
inhibition in %, 1Csy is the concentration at half maximum inhibition and hill is the Hill

coefficient.

Y max

hill
1+ s
X

The fit parameters ymax, |Cso and hill characterize the interaction of hERG K*-channels

y:

expressed in HEK 293 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

SEM:‘/ZxZ_(Zx)Z/n

nn-1)

In order to compare the results, IC5y values were estimated. Therefore, data were fitted
using the Hill equation with fixed values for the Hill coefficient (hill=1) and the maximum
inhibition at high concentrations (ymsx = 100). Figure 6 exemplifies the dose-response
curves for compound 25 and compound 33.

The results showing the channel activity are illustrated in Table 8.
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19 2.72 89.99 33.1

30 1.25 10.96 8.7

31 2.91 25.34 8.7

33 3.35 33.48 10.0

34 1.62 8.73 54

52 0.34 24.20 65.4

54 2.41 15.80 6.6

55 2.02 10.20 5.0

56 1.07 7.04 6.6

60 0.39 3.00 7.7

63 0.16 5.29 33.1

64 0.83 > 100 > 120

65 0.18 1.63 9.1

66 0.34 9.88 29.1

68 0.54 7.95 14.7

The compounds showing a selectivity >5 (ratio value) for Kv4.3 vs hERG (Patch Clamp

test) were considered as being very selective toward Kv4.3 channels.

So in addition to being actives on Kv4.3 ions channels at very low concentration, the
compounds according to the invention proved to be very selective toward Kv4.3 ions

channels when compared to the hERG channel.

In addition, Table 13 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 yM) on the Kv4.3-mediated potassium channel, in a
patch clamp assay following a protocol as described in Example 3. The results are shown
in Table 13. In Table 13, 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
specified, the tests were performed at 1 pM for Kv4.3 charge and peak. The effects of a
non-limiting number of additional compounds of the invention were investigated at 10 uym

concentration unless provided otherwise on the hERG channel in patch clamp assay.
Example 4: 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.
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sta U%ﬁﬁ%i@ %1%06\?1:35 ?anﬁél Qgrea)esﬁgliﬁea) EQp?‘es%ﬁoﬂ:ooiX pgﬁein was
analyzed 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 Kv1.5 potassium

channel.

Cells were grown at 37°C and 5% CO2 in 25 ml flasks (Greiner Bioone, Celistar, 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 pg 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 by 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 7. 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 14w 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,
between stimulus nos. 51 and 80 (5 min., short dashed line) for an additional 5 minutes. If
the cell was still stable, a wash was added afterwards. Start of test compound application
at the given concentration is indicated by arrows. Number of stimuli of each single episode

are shown in the protocol of Figure 7.
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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 compounds were investigated at one concentration (2 yM or 1 yM) on
the Kv1.5-mediated potassium channel. For comparison, the vehicle control experiments

on the Kv1.5 mediated potassium channel. Results are presented in 9Table 9

Compound | Concentration Relative remaining Relative remaining
current current
(mean after 5 min) (mean after 8-10 min)

68 2 uM 0.66 (66%) 0.51 (561%)
75 1uM ND 77%
81 1uM ND 44%
94 1uM ND 79%
126 1uM ND 86%

DMSO 0.1% 1.00 0.96

Example 5: 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 I, 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 pap 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: NaH,PO, 0.6, MgSO, 0.6, KCI 4.7, NaHCO3 25, glucose 4.5, NaCl
120, CaCl, 2.4). The solution was saturated with and circulated by a gas mixture
containing 95% O, and 5 % CO,. The temperature was kept constant at 30° C. Preload of
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
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me@swed at baseling (pel),20ym@ after agddition of camnppbundCpnd-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 8 and 9 and in Table 10.

Figure 8 shows the functional refractory period in isolated rat left atria for compound 68.
Figure 9 shows the functional refractory period in isolated guinea pig papillary muscle for

the same compound.

Table 10
Compound dFRP Rat dFRP Guinea Pig
(conc 10°° mol/l) (conc 10°° mol/l)
68 13 ms 0Oms

Example 6: In 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
placed under the skin on the back. Wounds were closed in layers and the animals were

allowed to recover for at least 1 week.

Female guinea pigs (Charles River, Crl: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
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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 online
analysis, given by the DSI Labpro and DSI A.R.T. systems (DSI, 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 68 are shown in Figures 10 and 11 respectively (vehicle
and control injected i.p. (3-15 pM/kg)). 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. 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 the
compounds indicate block of repolarizing K+ currents, which would be compatible with the
compound's characterization as Kv4.3 blocker. It should be noted that in this experiment
the highest dose tested was 15 pmol/kg, higher doses of up to 30 pmol/kg may evenly be

tested in this model.
Example 7: Ex-vivo organ studies in rabbits

The compounds were checked for their effect on the QT interval, the T, interval (Yan and
Antzelevitch, Circulation 1998; 98:1928-1936; Yan et al, Circulation 2001; 103:2851-2856)
that approximates closely to transmural dispersion of repolarization (TDR), the T,/QT

ratio that reflects the potential of phase 2 early afterdepolarization (EAD) development in
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isolated arterially-perfused rabbit ventricular wedge preparation.
Method:

Arterially Perfused Rabbit Left Ventricular Wedqge Preparations

Female rabbits weighting 2.5-3 kg were anticoagulated with heparin and anesthetized with
pentobarbital (30-35 mg/kg, i.v.). The chest was opened via left thoracotomy, and the
heart was excised and placed in a cardioplegic solution consisting of cold (4 °C) normal
Tyrode s solution(in mmol/l: NaCl 129, KCI 4.0, CaCl, 1.8, NaH,PO, 0.9, MgSQ, 0.5,
NaHCO; 20, glucose 5.5). A transmural wedge, approximately 1.5 cm wide and 2-3 cm
long, was dissected from the left ventricle and rapidly cannulated via the left anterior
descending artery or the circumflex artery and perfused with cardioplegic solution for <4
min. The preparation was then transferred to a tissue bath (100 ml) and perfused with
warm (35.7 = 0.1 °C) Tyrode's solution containing 4 mM K" buffered ? with 95% O, and
5% CO,. Perfusion pressure was set at 40-50 mmHg by using a peristaltic pump. The
preparation was paced at a basic cycle length of 1000 ms and allowed to equilibrate for
approximately 1 h, the time necessary to achieve electrical stability. Electrical pacing was
delivered via bipolar silver electrodes insulated except at the tips and applied to the

endocardial surface.

Experimental Protocol

After the preparation equilibrated for one hour, the experiment was initiated. During the
infusion of the compounds, the preparation was stimulated from the endocardium at basic
cycle lengths of 1000 ms from the beginning of the infusion to the 20th minute and then at
2000 ms from the 20th minute to the 30th minute. At the end of each pacing cycle length,
the ECG signal was sampled for 1 to 2 min at a sampling rate of 1562 Hz (Spike 2
sofware, CED, England)

Electrophysiological Recordings from Rabbit Ventricular Wedge Preparations

A transmural ECG signal was recorded in all experiments. The QT interval was defined as
the time from the onset of the QRS to the point at which the final downslope of the T wave
across isoelectric line. The QT interval values were derived from the mean values of four
consecutive beats. (Yan and Anizelevitch, Circulation 1998; Yan et al, Circulation 2001;
103:2851-2856; and Antzelevitch, Journal of Electrocardiology 2004; 37(Suppl): 15-24).
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The results for, for instance compound 68, are depicted in Table 11.

Conclusion: In the concentration range tested, the compounds of the invention did not
produce any QT and T,. prolongation in the arterially perfused rabbit left ventricular
wedge preparation, indicating that this compound is unlikely to pose any risk for the
development of TdP in humans (Joshi et al, Journal of Electrocardiology, 2004, 34 (suppl):
7-14).

Table 11: Effects of Compound 68 on the QT and Ty intervals, as well as for EAD-

dependent events measured at a pacing rate using 2000 ms BCL.

Concentration (umol/l)
Compound Parameter 0 (control) 1 3
QT (ms) 288.2+11.1 287.6+11.4 286.6+12.0
Tpe (MS) 52.2+3.7 52.0+3.9 51.4+4.0
Compound 68 EAD 0/5 0/5 0/5
TdP Score 0.0:0.0 0.0+0.0 0.0+0.0

Example 9: in Vitro studies in human atrial myocytes

The blocking profile of the compounds of the invention is determined on the following

Channels Of the human atrial myocytes: INa, Ito, Isus and IK1 channel currents-
Method:

Preparation of cells

Human atrial myocytes : Myocytes were prepared from specimens with grossly normal
anatomical aspect, excised from hearts of patients with normal P-wave electrocardiogram,
undergoing bypass surgery. Human atrial sample were obtained following approval by the
ethical committee. Atrial tissue samples were quickly immersed in a cardioplegic solution
(in mM: 50 KH2P04, 8 MgSO4, 10 NaHCOs, 5 adenosine, 25 taurine, 140 glucose, and
100 mannitol, titrated to a pH of 7.4 and bubbled with 100% O, at 0-4°C) and rapidly
delivered to the laboratory. The tissue was then minced onto 0.5-1 mm? chunks within 30
min after the excision procedure and transferred to a 50 ml conical tube containing wash

solution deprived of ca* (in mM: 137 NaCl, KH2P04, 1 MgSO4, 10 taurine, 10 glucose, 5

HEPES, and 100 pmol/L (7M) EGTA; pH = 7.4, room temperature 22-24°C). The tissue
was subsequently incubated in 5 ml of solution (in mM: 137 NaCl, 5 KH2P04, 1 MgSO4, 10
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colggggascé Wbe V and 1.0 mg/ml protease type XXIV (Sigma Chemical), pH = 7.4 ,

37°C) and bubbled continuously with 100% O,. The so obtained suspension was

centrifuged after 20 min incubation, the supernatant discarded and the tissue chunks
incubated in ~1 mg/ml collagenase in a digestion solution containing 100 yM CaCl, at
37°C. Microscopic examination of the incubation medium was performed every 5-10 min
to determine the number and quality of the isolated cells. When the yield appeared to be
maximal, the cell suspension was centrifuged at 10,000-20,000 g for 2 min and the

resulting pellet resuspended in a modified Kraftbruhe solution (in mM: 25 KCI, 10 KH,PO,,
25 taurine, 0.5 EGTA, 22 glucose, 55 glutamic acid, and 0.1% bovine albumin, pH=7.3

(22-24°C) (Crimb and Cavero, 2003). In general, the isolation procedure produced an
initial yield of ~40 - 60% rod-shaped, calcium tolerant cells which were used for patch

experiments within 14 hr following their preparation.

Patched myocytes were only those disaggregated and rod shaped deprived of visible

blebs (outbulging of the sarcolemma).
Solutions

For K currents: The ionic composition of the water solution used to superfuse HEK 293 or

human atrial cells (external solution) for recording potassium currents (lo, lsus, lk1, IHERG)
was (in mM): 137 NaCl, 4 KCI, 1.8 CaCl,, 1.2 MgCl,, 11 dextrose, 10 HEPES, adjusted to
a pH of 7.4 with NaOH. I, was blocked CdCl, (200 mM) added to this solution. The ionic
composition of the internal solution of the patching pipette was (in mM): 130 KCI; 1 MgCl,,
5 NaATP, 7 NaCl, 5 EGTA, 5 HEPES, pH=7.2 using KOH.

For sodium current : For study of the sodium current (ly,) in human atrial myocytes, cells
were superperfused with an external solution that consisted of (in mM): 115 TMA
(Tetramethylammonium) chloride, 10 NaCl, 5 CsCl, 1.8 CaCl,, 1.2 MgCl,, 10 HEPES, 11
dextrose, pH adjusted to 7.4 with TMA-OH, whereas the composition of the internal
solution was (in mM): 115 CsF, 20 CsCl, 10 NaF, 10 HEPES, 5 EGTA; pH adjusted to 7.2
with CsOH.

Reagents

The chemical products used to prepare external and internal solutions were purchased
from Sigma-Aldrich Chemical Company, (Natick, MA 01760-2447, USA). The compounds

of the invention were prepared as stock solutions of 10 mM of these compounds by using
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lsus, lk1.- Currents were measured using the whole-cell variant of the patch clamp method.
Glass pipettes pulled from borosilicate glass by a horizontal puller (Sutter Instruments,
USA), then fire polished to obtain tip openings of 1 to 2 pm. The tip resistance of these

pipettes filled with internal solutions amounted to approximately 1 to 2 MQ.

Bath temperature was controlled with a thermoelectric device (model no. 806-7243-01,
Cambion/Midland Ross, Cambridge, MA) coupled to a thermistor inserted in the bath near

to the cell under study.

An Axopatch 1-B amplifier (Axon Instruments, Foster City, CA) was used for whole-cell
voltage clamping. Voltage clamp pulse delivery and data acquisition were controlled by an

IBM PC running pClamp software (Axon Instruments).

After rupture of the cell membrane to enter the whole-cell mode, current amplitude and
kinetics were allowed to stabilize for 3-7 min before initiating the experimental procedure.
K* currents recorded from human atrial myocytes were elicited by a 500 ms pulse to + 60
mV from a holding potential of -50 mV for |, and lgs. ko, was measured as a peak current
amplitude whereas lgs as a current present at the end of the 500 ms voltage pulse. In
addition, the area under the curve, before and after compound, were measured over the
course of the pulse period. Peak Ik; current was generated by delivering 500 ms pulses to

-100 mV from a holding potential of -75 mV.

Peak inward Iy, from human atrial myocytes was generated by pulses of 40 ms duration to

-20mV from a holding potential of -140 mV delivered at 0.1 Hz frequency.

The compounds were tested at the following concentrations: 0.01 uyM, 0.1 uM, 0.3 pM, 1
MM, 3 uM, 10 uM.

Vehicle

The vehicle was the same as that used to prepare the solution containing the test
compound. In this experiment, the vehicle was DMSO and was obtained from Sigma
Chemicals. Over the course of a typical experiment (approximately 10 minutes) the
addition of the highest concentration of a 100:1 dilution vehicle is expected to produce

minor reductions in hERG current amplitude (1.4% + 1.5%, n = 11).
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(control). Each cell serves as its own control. Drug effects were compared by a paired
Student s tdst for significance (p<.05) using MicroCal Origin, version 6.0 software.
Log-linear plots were created of the mean percent blockade + SEM at the concentrations
tested. If possible, a nonlinear curve fitting routine was utilized to fit a three-parameter Hill

equation to the results using MicroCal Origin, version 6.0 software. The equation is:

n

X

Voax
r= k" +x"

where Vmax, k, and n are unconstrained variables (except Vmax >0). Since the Vmax
parameter will not be constrained to 100%, the parameter k does not represent an IC5Q

for ion channel blockade. Thus, the IC5Q werr calculated from the inverse of the previous

1/n
Vs =¥

Flecainide was used as a positive control to determine the sensitivity of cells for I,
blockade.

equation:

Positive control

Results

Table 12 and Figure 12 shows the inhibition of compound 68 on ion channel currents.
Figure 12 shows the inhibition on the It and Kv1.5 current. Dose-response analysis of
compound 68 on the ko current revealed an ICs; = 0.8uM (diamonds). Dose-response
analysis of compound 68 on Kv1.5 revealed an I1Cs, = 1.4puM (square). Activity on Kv1.5 is

derived from subtracting the remaining current from the end of pulse current amplitude.
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Current (example of underlying ion channel) Block at 10uM in % (n= 3 cells)
Ina (SCN5a) 0+£05

Ik1 (Kir2.1) 27120

lo (Kv4.3) 82.0+3.6

lsus (Kv1.5 + additional channels) 55.2+64

Kv1.5 (Scalculated) 81.1+3.7

§ I is the current measured at the end of the voltage pulse to +60mV. It consists of
KV1.5 as well as a non-selective cation current. The ratio of these 2 currents can vary
from cell to cell. Kv1.5 is derived from subtracting the remaining current from the end of

pulse current amplitude. The remaining current was not sensitive to 4-AP (1mM).
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Claims

1. A compound having the structural Formula |, Il, lll or 1V, sterecisomers, tautomers,

racemics, prodrugs, metabolites thereof, or a pharmaceutically acceptable salt and/or

solvate thereof,

(o]
Al’1\ L% Ar Ar1\ 2
YT Yj*im he e j*am e
\W N

|

(0]

Ar1\ XS hRa_Rg A
1/ ) Lo
\W h
IV

wherein when X is O, Y' is selected from N or CH=, and n is 0,

wherein when X is N, Y' is selected from S, O, Nor CH=, and n is Oor Y1 is selected

fromNor CH=andnis 1,

wherein when X is S, Y'is selected from Nor CH=, and nis 0,
wherein when Xis CH=, Y' is selected from O, Nor S, andnis 0 or 1,
wherein Y? is selected from -C(R?)- or N,

wherein n is an integer selected from 0 or 1,

wherein Z' is selected from -N(R®)-, -O-, -N(R®-NH-, or -CH,- in Formula |, and Z' is

selected from N, or CH in Formula I, Il or IV,
wherein Z? is selected from N(R')-, -O-, or S-,

wherein R' and R® are each independently selected from hydrogen, alkyl,
alkylcarbonyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, aralkyl,

cycloalkylalkyl or acyl, optionally substituted by one or more substituents,

wherein R? is selected from hydrogen, alkyl, cycloalkyl, alkenyl or alkynyl, optionally

substituted by one or more substituents,

wherein Ar' is selected from aryl, heterocyclyl or heteroaryl, optionally substituted by
one or more substituents selected from halogen, hydroxy, nitro, amino, azide, cyano,
alkyl, cycloalkyl, alkylamino, alkoxy, -SO.>-NH,, aryl, heteroaryl, haloalkyl, haloalkoxy,
haloaryl, carboxy, alkyloxycarbonyl, alkylaminocarbonyl, heteroarylalkyl,

alkylsulfonamide, heterocyclyl, alkylcarbonylaminoalkyl, aryloxy, alkylcarbonyl, acyl,



NONOOO~ OEOpleE" Qco 220>L Mx >1
FEMUcN C - C6 OoM2NC+ Cc10CO 0-2 0L
w2065 > Lo N OL co X x - a OO NN L PCLEP208S/6390
p E~EaQo M NNOVNUENO Nr LOW

2006/ 058905 PCT/ EP2005/ 056390 123 dCdainms 1. A

compound having the structurgl Formula I, 11, Il or

| V st er eoi soners, tautoners, racem Ccs, pr odru S,
rmvlaar@bnyl,eemmhearwﬁyl alkylsulfoxide, SR L olaalk)ﬂthan méprearb R’ is alkyl

C'%‘"g solvate thereof, 0 0 0 2 Ar LrZ-X

Ar'Lrz2 X ~L Ar2 Ar'LrZ-X L~Ar2 ~ R191) ~ RV
héQ5A éélét&)f&h% 1ARdt | RehdteroaryRbftiordady substituted b
ndrBinhe Jo Slctedrgth B FdterochdinYcheteroan Tbliorally substtuted by

nor]esoropore substltuents selected from halogen, hydroxy, nitro, amino, azide, cyano,
5 alkyl, cycloalkyl, alkylamino, alkoxy, -SO»-NH, -SO,R'™, aryl, heteroaryl,
heteroarylalkyl, haloalkyl, haloalkoxy, haloaryl, carboxy, alkyloxycarbonyl,
alkylaminocarbonyl, alkylsulfonamide, heterocyclyl, alkylcarbonylaminoalkyl, aryloxy,
alkylcarbonyl, acyl, arylcarbonyl, aminocarbonyl, alkylsulfoxide, or alkylthio, wherein

R™ is alkyl or cycloalkyl

10 wherein L? is a linking group selected from a single bond, a group of Formula -R%-R®-,
alkylyn, N, cycloalkylene, -NH-(C(R*}(R*))¢~, (C(R")(R*))¢~ -C(R*)=, -(C(R*)(R*)}-O-
(CRHR)w-, ACROYRHACRY))w=, -(C(R)(R"))4(C=0)-, or

cycloalkylenoxyalkylene, wherein -(C(R*)(R*))¢-, (C(R*)(R*))w and -(C(R*)(R*))\- are
each independently aliphatic or form a cycloalkyl, wherein each R* is independently
15 selected from hydrogen, alkyl, hydroxyl, alkylaminoalkyl, carboxy, hydroxyalkyl,
alkoxyalkyl, alkylamino, or alkyloxycarbonyl; q is an integer between 0 and 6; v is an

integer between 0 and 6 and w is an integer between 0 and 6,

wherein L' is a linking group selected from a single bond, -(C(R*)(R*))s, or
-(C(R*)(R*)4~(C=0)-, wherein each R* is independently selected from hydrogen, alkyl,
20 hydroxyl, alkylaminoalkyl, carboxy, hydroxyalkyl, alkoxyalkyl, alkylamino, or

alkyloxycarbonyl; q is an integer between 0 and 6;
wherein R® is alkylyn, -(C(R*)(R*),-C(R™) or -(C(R*)(R*),-C(R*)=C, wherein R® is
selected from a single bond, -(C(R*)(R*)-, or C(=0)-, wrerein R™ is selected from

hydrogen, hydroxyl or alkyl, wherein p is an integer between 0 and 3,

25 wherein R is selected from -(C(R*)(R*))m-, -(C(R*")(R*)m-C(=0)O-(C(R*)}(R*))q-»
or -(C(RYR*))m-N(R?)(C(R*}(R*))~, Wherein m is an integer between 1 and 6,
wherein R'? is selected from hydrogen, alkyl, aryl, arylalkyl or alkylcarbonyl, and

wherein the dotted ring represents one or several double bonds placed in any

particular position of the bond forming the ring.

30 2. A compound according to claim 1, wherein X is nitrogen, Y' is sulfur, Y2 is C(F)-,

and n is 0, wherein R? has the same meaning as defined in claim 1.

3. A compound according to claim 1, wherein X is sulfur, Y' is nitrogen, Y? is C(F)-,

and n is 0, wherein R? has the same meaning as defined in claim 1.



10 wherein when Xis N, Y is selected fromsS, 0, N or
CH=, and nis OCor Y1 is selected from N or CH=and n

WO 2008/058rein when X is S, Y is selected froP@INEP2005/056390
CH=, and nis 0, wherein when Xis CH=, Y is selected
fromO, Nor S, and nis O or 1, wherein Y2 is
selected from-C(R2)- or N, 2’%5 wherein n is an integer
selected fromO or 1, V\,hereln Z' is sel ected from

4. N@mpoqnd-a);cordmg(ma)lalm—ll wherein QHg-oxygerkof isihitrogen,affds  C(R)-,

F 111
(37 Tis & ShERUER: hAOHD Som8meag b el  dm 1 1
sel 2
5 1 SR Ebud a@PdboISmER Hpel RIS RReGA M SF "%5@“ e,
aandernwo wapteynﬁf haSathwsamnéme;qnmq;a defined @rQb%'SV'CI yl
aral kyl, ~cycloal kyl al kyl or acyl, optional
6. shysampeundearcadinge ciaim dpwhewihX s $uihts is vvﬁ%I'/e‘IzrhS RE(RY, and n

Si§loewh&dinf ROHBshNE 86 heafink s defidéd |ﬁ%IaIfMII al kenyl or
al kynyl', optionally substituted by one or nore

7. SNQ&InbthrIﬁﬁééi:or QdlAImAY, 'whefei® i€ Rit@geh, OIS Altdbgen, Y2 is  C(R)-,
heterocyclyl or, eteroaryl, optionally substltuted by

2ndghis To WhatILRsiashe saBRneanndas d&ined bif *H@IIOgen
drox itro aan zi de, cyano, k o
. Cé@prga accg[qkrgg o Hl qqra 1a é{Yh?b%{S‘/g( is géyége[qH% ’ I/Sa'I' r<|)gen, Y? is nitrogen,
haefgai g, yl , hal oal kyl, hal oal koxy, hal oaryl, carboxy,
al kyl oxycar bonyl , al kyI am nocar bonyl, heteroaryl al kyl,
9. aA kginpuliidacuording thatyesfossinlsyl to 8, wherein Ar' is selected from 2- or 3-

bony| | Kyl loxy.. al kyl car bon
T b0 aNOR LT PSS RISMb oY 2- 155 Py TR g - % or 5
apyir by 3 044ydr, 5- |ab>qubt§/u [2f 0tk iofl 8;0xa SSIAR-5 4- or 5-tsoltydZotyl, @-, 4- or 5-

i s al k 2
BB F PPy " 2nete Blyely 2 bR b i g ©f "5 123

oqi)tald-nall-4 yors s} 1{24-exhdinzol-8ner o3- ylmrz3-$mmazd1-uemir35 -yl, 1,2,4-

f
Giafie6% SRRy VLS a8l i B0, G 2. o or 4
- [B6iyINBRor 4-SPRIBLBY, 2+, Y, 5- beﬁmyomrd}dyj 2heR-p4-0 6+ §L28k thippyranyl, 2-,
I I I
'8 Loyl £5 DOy LRI, 2. 3. 4, 5. 6 or 7.
dbdrybtklwlnﬁ/lobammrd'eiazﬁem)é,r‘o&-joehgdd;oxolyl 1 , 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-,

kyl ] I I I
iR A g I;Inhns‘?%b%ﬁér?-@%"é% U F g 500 7
beayispkazolyl,\ilet-ebn 6- R 3-Legzanazglyl, Sr, 4ey5-| Gabkil-lbelmsothlazolyl 2-,
‘é‘%‘ﬁg-f? g0 oI-r?gSﬁztﬁufaE#_lgII;H n?r gﬁ%@,ﬂ@?'ﬁfé Irsr yoll 7’" 810Rbofinyl, 2-, 4-,
c&cl 6al k':SrI erte, 8-quipRZAD(.RAY{ R8Y.) - 5¢ C(ER4) (-R4)8)lq0qun0|lny| 2,3-
-G = - O
(@é;@i%ge&z?[ﬁ?? QII- %IRL)) (<cg)%4a ﬁ%&ﬂéwz&[@hﬁ%ﬂaﬁ%lﬂv 2,3-
c@bydc!i@bquf@rﬂﬁbyyﬁaylkylndﬁryl mh@ﬂmydrobeuzmbd@m%me 1, 2, 3, 4
EIﬁ?d(' IhYIéﬁ'éIdl Q)I:(I R‘ﬁl)- (42 rgat\%ﬁbaz%ﬁﬁ*b Il&%%‘%ﬂg&mtéa by one
tic or ‘oal k erern vach
|¢rde<prer$ab$1tttugntq§el§@e@ P@mdqgsm nypeXYgBitro. amikg| azido, cyano, alkyl,
hyRoaikyil al@IéﬁMh@r%n&%' Ksrd)g-NFlélfQ?P(M»eté?b{&gpm%rwlalkyl haloalkyl,

al’koxyal kyl’,  al Kyl ani ho, or al kyl oxycar bonyl s’ an
Ii'ﬁ'%ﬁyé}xy,b%ﬁ'%é'n CQT bex aﬁ‘yIOWQaSb%I aIkNIaéyé?CG‘EI@PMIe aliylgulfonamide,
Wer@cw V&IRy%aﬂfbn‘yI&hﬁrﬂﬁ'I petaYW&@ Oalﬂﬂgarﬁonﬁhedcﬁ Nabyfearbonyl,
is a I1nking group selecte froma single

-3 o beRy). PIsgfovide; e PIK)I'I“M) ) q(C=0) - aher el n each

R4 is i rglependently sel ected from hy dro en 20
HYRATBIRyAT IsalgAtechiomm £+ 10y P ”'é‘b?b85<§’th'ﬁ")b@}r15x%'aq’rk§7Py"°IyI 1-, 2, 4-

%r@?ﬁrﬁ@éi@)ﬂl 1-28kyl anstgrazam 334k BXYSAEOPNYL, 4- @r BOxaFolyl, 3-,
i nt eger bet ween
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wherein R8 is alkylyn, -(C(R4)(R4))P C(R14) or
-(C(R4)(R4))P C(R4)=C, wherein RO is selected froma

waemghssobdnd, - (C(R4)(R4)) g, or C(=0 -, wherei PCRLE2005056390

sel ected from hydrogen, hydroxyl or alkyl, wherein p

is an integer between 0 and 3, 25 wherein R10 is

sel ected from - (C(R4)(R4))rﬁ1

- (C(R4) (R4)) MC(=0) O (C(R4) (R)) g, or - (C(R4) (R4))m

M- maausqtmgmgl(zw)qs -thtazolgi, A, Zrﬁ-tr@zdfﬂ i Bt edear -bot, Iedehtriazol-1-,

apd p, or- Fr1eii? 45’8‘!J ggﬁ d?tl vaqqifiogle%eyla'i K ¥lthiadiazol-

aryl, 'Ky yl carbdny erein

dbtdred- MI i ‘n@ 4Ftblpdlez@f&- wrohel,ot, 2,§ébledlatolf$olﬂﬁl-é-yb ohdy 5-tetrazolyl,
d4jnsa cyl . the sbqndgf -

f;i;%ﬁf‘ 2 3368424@1@0 503’?1 dpggﬂ Oa'rzglpl 4“ 50! ORI, 2,3

vdmdmhenxo[ﬂé]dwmrr-agbn Y1 |g3§lnwdmbenxq{h4khmn ﬁjyl 2,3-

il CFoBeﬁz%ura@(Q@i | nlnggnﬂasl ﬁBFB @B@ni@ﬁﬁ@hi@%@ﬁede‘f ingds 4.

accor laim1
vtatearwnronxpthﬂarwmwrZ- 3144, §- ﬁ121+fbg>@wansﬂ221 $- @(4-454-thlor>yranyl 2,
dynei h d -
0 0 AR 2 008 1% S et e 1
dmmp@fim@%c‘co?-dﬁnd 1%, & i indolymfe Zoit °X5rb§"é'%$!‘b9@ﬁ|y| \1" 3 4,
Bl tor Oﬂﬁéhzoggrak&yl%l-pﬁ 5- BNGr 17- b&z%oxé!lﬁ}l eQ.n 43251336- or 7-

t e sane neani n defined in cla

depgeazalyl, o 4| & or 7%@@%3;@!{'5%?& r%g%r?f wmengmazom 1-or

rb tnraBQt‘ﬁVI 2Y3_ig £ bAY:, 8-qiini, 25405 vnher-ebrra cﬂanétaﬁll 1-, 3-, 4,
Sane méani ng as def | ned inclaiml

o%nﬁoancﬁ iSeEURQINAgOR & &t drrft-Pr SygaeRazeiyl, RPP%H%’YJ PP*aﬁt'tut@ﬁ by one
| 6 rhdie subé’htu&t@ééle&ted frér'ﬁd'laibgeh Shﬂirox&hﬁlfr@l #mind, &1ido, Ichidno, alkyl,

sane neanin efined in cla

BRI ey SO o2y Nl SO gwepﬁreq@giﬁ{?qpr'y‘lp@yl haloalkyl,
f}héléémﬁp hal@aryI$ cé?()bxy) alkylos'sH’tSérlﬁbnly[S aﬂcylaM?ﬁ)"c@l*H@nﬂZalRﬁSulfonamlde

he sane meanin in clai
ahﬁi@'pay% tqﬁky({qa qlp,ylfmlr%ﬁﬂwg @rHoxXYs gkg}gﬁﬁonyk a]cg ary?carbonyl
Narhih6&RBonyY Alkykulibtid) @eBikylthld) and n is 0. 9. A
conpound according to any of clains 1 to 8, wherein
Aﬁlheréﬁl E’ehﬁét Rikirfg Qroup- sedctéd filout il single Ibond3-d Igrcmpybf Formula

| d N
R ol APk O R, SRR 4:CRY=
CUCERROICRTRINM: OICTNRAHCERY)y! | IERARDHBOL, o
| Hslealyibnampidipne. Whdeh 4EC<R4)<F?“g)qy|(é(q4"}’(§ ) b {(CRYRO)- are

Oxai independentlyr aliphatid or fbrr, a eyrlaetkyb vtlerdn each RS-y lindependently
%e%%%eé e a)fdg(!?ggar aa?lénl,_ gyé{r8)r(yl,_ fﬁ()yfgmuiggl@? egrgl)xf h)QJroxyaIkyI,

5alk®tyaﬂkylo labk_l{lanm’me oy blky@xycaibongl, q4s ap\mtegsr het@eerod and 6; v is an
4- ri zin v 2y A-. . 5- .0r 6- im A , 2-, 3-,

mPe% ?ﬁbﬁpggfr § W \S aniﬁ)teggrﬁ\kéén &aﬁl—]é/%; hi opyr anyl ,

h%relnbenzlg ¢ %I I16nrl]<ﬁ]g %Lou%;z Q%@ét%ﬁ rgrln Fzsmglé boAd, (é(R"')@{“‘))q- or

1 (G(Rﬁ‘é{ﬁﬁ»ﬂqafmlf Wh,erqpl each R* B-lndependgntly sglectad from hydrogen, alkyl,
Teld yl d 1-

hyd?%&* Galky]amuﬁ%k)ﬁzogaép% ol %Iygl%%ﬁlmjl a@l%&)&blgyl 5 ralk?l:amlno or
balkyloxycadwoylyq js @ integer, béiweerBO apd 67 benzoxazol yI 3- ,

4-, 5- 6- or 7-benzi sot hi azo| 4- o

7whenint R ds alkylyn, 1(C(Br)(|§‘))p-ﬁ>¢ﬁlﬁh¥ﬁyl C(B Ry C(B) CBWhefe'" R" is
| 4 T 14 m

selegced frgfn%J %fﬁ?'e tﬁiﬁld (%'(R )@2‘))q or - C@-O) \llvl'sr’agé(f_';rcI IRnollsI sgﬁcted fro

2h®rogﬁm9mrobé nzajm w!perem if awqﬁeger between 0and 3,

2, 3-di hydrobenzo[ 1, 4] di oxi n-6-yl, 2,3 25

di hydr obenzof ur any- 5-yl , indanyl,

1, 3-di hydr obenzoi m dazol 2-one, 1, 2, 3, 4-

t et rahydronapt htl anel -1-yl or 1-, 2-, 3-, 4- or

9-carbazolyl, optionally substituted by one or nore

substituents sel ected from hal ogen, hydroxy, nitro,

am no, azido, cyano, alkyl, cycloalkyl, alkylam no,

alkoxy SOZ-NHQ, aryl, heteroaryl, heteroarylal kyl,



hal oal koxy, hal oaryl, carboxy, al kyl oxycarbonyl,

al kyl am nocar bonyl , al kyl sul fonam de, 30 heterocyclyl,
wa@bdoglossandonyl am noal kyl , aryl oxy, al kyl car bonpdT/ERP209$/056390

aryl carbonyl, am nocarbonyl, al kyl sul foxi de, or

al kylthio, wherein Ar2 is sel ected from2- or 3-furyl,

2- or 3-thienyl, 1-, 2- or yrrol yl, 1-, 2- 4- or

5-i m dazal yl, 1-, 3- - yrazoly

swheeinai §1i§ Isglepted from eIC(B )(ﬁ(é)zlol W(,R“).’GR“)W@(‘@OE(QUB”S@& , or -

Pﬂéﬁgﬁgpﬂ(ﬂﬁ@&)( ?azole%fnﬁn gQII igga!s Béltw%% 1 afid €'wherein

1R |S4$QI¢qt@zi5¢m hydrogerg-alkyl 4rylcarylalBylyor, alkylcarbonyl,
2, 3-oxadi azpl -4- or -5-yl, 1,2, 4-oxadiazol - 3-
_\ghgrpln a @ngi ﬁreaQﬁcazmependerﬁly se@cyqd from hydrogen, C1-Cg alkyl, aryl,

1argl-k?1 bgb@%@&énlw %IKy%rbo'istIYl)r?] {,%nd" th' adi azol -3- or

tetrazol enyl 3- or
Anerbin®Plis selected frmmMybk @ﬁ'@d: Iyl é-c% 184kyl.
6- pyrll m cﬁ; ?Iy?? ’r Wdld%ydr o%esnazéf fr4 d|80¥<(|:n -yl

102A 3oApbUH 6N td aft) SF é'lélhI% 16to)§ havingthe structural Formula V to XIIl,
di hydr obenzof urany-5-yl, indanyl,

1, 3-di hlfdrobe oi mdazol 2-one, 19 2, 3, 4- o)

tetmrahy,d L IArl\ 24 A'B\ S
6- 2H thi o yr }‘ La% ﬁ t'\ﬁl opyr any1l/ Wéf
4-, 5-, 6-vOTn7 i)enzofuryl 3- 5-,

7- benzot hi gnyl, benzim dazol\pnyl 1 3 benzod| oxgl yl,
1-, 2-, 3-, 4'0 5-, 6- or 7 indonI 1-, % 4- or

5 b nzi i I , 10 5-
§1)Lm’pyﬁ/,a-zEIJKIq *Socrz AA\ ,N 5x, 6- NquArz 7L\Iie
2- 4-, B3 or 7- behz a}% 3-, Y5
7-benzi sot K aZol yl, 2-, 4- Y‘5 - or 7- benz hi azol yl ,
1- or 2- mdBhthyl, 2-, 3-, K, 5- 6-, 7-, X

8- qul noI iayl, 2-, 4-, R5- 6- 7- or 8-qui nazol yl

ArQ / lmst | tut b}N}(“ 3 N

or ’Izyl opt
rom hal ogen,

rmre s tltuents sel ec\f1
nitro, am Rp, a2| do, cyano, @l kyl, 15 cycl oaI kyb(m
al kyl am ng, het roar

AP Y R 1 BEIYR L1 ] RSk e e spme meaning as

CthaiR¥Med ﬁIé?M/'dﬂ%C&éh&ﬁ‘é/&lam%' kyl am nocar bonyl,
al kyl sul fonam de, heterocyclyl,

11.2A le¥inpadirPadorIiMdRArGYIf claivhy MA¥ V.0, Bhlivd thardh@Bidkal FREHlbla XIV to
M%ar bonyl, am nocarbonyl, al kyI sul T oxi de, or
t hi o, \/\hereln L2 is a I|nk| ng group selected from
a singl eRIoond od group of II§Ior mul 20 -R8-R%,

al kyIﬁ% ocy I%kyl qu ‘C\E(H( R4)(R4I\)(L}zl?/&ﬁ

4)/ 5Wr2
(C(R4)(R4) @4))W(C(R4)(“ )QdaéC—O) or
cycloalkylenoﬁ al kyl ene, whereiR (C(R4)(R4))q, R?
(C(R4) (R4))W an¥IV- (C(R4) (RAXV' are each i XMépendent!y
aliphatim1or fgrma cycl oakkyl, jwherein each R4 is
I ndepend sekgctedgfrb roggn aIkyR1 0
hydr oxW', I I neal kyl, &arpo hﬁdm&xy
alkoxyalkyl |l k8l am no, or a Iwkycarbonyl,NgNISI
I nt eger bet n 0 and 6; v is an integer between

and 6 and w i®lhn int eger bet vl 0 and 6, whdfein L1
is alinking gpoup selectefl froma S|ngle bond,

(C(RAQ N OI'L\rZ(@(’ 4,)r( vvhereln e@ch
R4 is indepenfent | y"sel ecte f onI\'hyﬁ UL
hydr oxyl , 'a%Kyl dhi noal kyl , Dox§, hydr oxyal |

al koxyal kyl re al kyl am no, or 0 al kyl oxycar bonyl
an integer between 0 and 6; wherein R8 is al kylyn,
-(C(R4)(R4))P C(R14) or -(C(R4)(R4))P C(R4)=C, wherein
RO is selected froma single bond, -(C(R4)(R4))q, or
C(=0) -, wherein R14 is selected from hydrogen,
hydroxyl or alkyl, wherein p is an integer between O
and 3, WO 2006/ 058905 PCT/ EP2005/ 056390 127
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wherein R10 is selected from-(C(R4)(R4))m
-(C(R4) (R4) ) m(=0 O (C(R4) (R4))q , or - (C(R4)(R4))m

WONLREAF$I0C( RA) (R4A) ) g, wherein mis an integer PEL/MEREN5/A56390

and 6, wherein R12 is selected from hydrogen, alkyl,
aryl, arylal kyl, or alkyl carbonyl, wherein Rl and R3
are each |ndependently selq%%gd fron1hydrogen Cl-C8
al kyl, aryl, 5 aralkyl cycl oal kyl
aIkyIcarbonyXX or acyl, and wlein R2 is seX&dted

from hydrogenp C1-C8 aI Ky or &3-C8 cycl oa& kyl .010. A
conpeun g t qean ai s 1aho Nt
st Fﬁct'&]% :%gyr\ﬁ‘hl = uiY t1BL XI M8°00 ?%Ll
Ar 0O X L R S X L~ MNA2 N Are N,&[eﬁz\R)n
R3 ~n\ BV VI VI RﬂOAr"y@;LzR"
o Ar'’ NXL \_ o, Are Ar' N NH, L2Ar 2
-.~Ar2 @YOYRSI)n 0 XX R ORL GR_Q 2
@rleé(‘l /h‘,&ﬁ t‘-\r LN,I\X( \wAr‘L\ ﬂ:NN Ar L2—AR
)n )n RIONRI 1 RAJ X X N \wfereun XNV, YR

R1, n, R3, R® R9, R10, L1, LB2 Art and Ar2 ha\Pé t he
same nmeani ngXa8 15 that defixXd@dlin any of RVl
previous clains. 11. A gonposnd according to any of
claims 1 to 10, havjag 1/.t{}eﬁ rucwra/“?Forrrula XV to
XXI X, RlORlORlO'— /N'\N/, 2 Ar  LKN ~L\

Ar'L~ 1 ~N L2 YYNArZ'\f\I-RA NR3INR R R XIV
XV XVi R'RllORIOArIXXN\IYLZAr"~NSL21L
\~ Z/J~N3 "-Ar2 L N3 "Ar2 Art, JLLAr2 R2

RehexeiN AR3is selactedvam 2- gy S-furg, 200rR8 tgeny,| 1-, 290 3M<r°'¥_,21- 2-, 4-
Atfr 5-|m|3‘ézglyi\,| 1-, C@-, Q 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, 2-, 3- or 4-pyridyl, 3- or 4-pyridazinyl, 2-, 4-, 5- or 6-pyrimidinyl, 2-, 3-, 4-, 5- 6-
2H-thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, 2-, 3-, 4-, 5-, 6- or 7-benzofuryl, 2-, 3-, 4-, 5-
, 6- or 7-benzothienyl, benzimidazolonyl, 1,3-benzodioxolyl, 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-, 4-, 5-, 6- or 7-benzthiazolyl, 1- or 2- naphthyl, 2-, 3-, 4-, 5-, 6-, 7-, 8-quinolinyl, 2-,
4-, 5, 6-, 7- or 8-quinazolyl, 1-, 3-, 4-, 5, 6-, 7-, 8-isoquinolinyl, 2,3-
dihydrobenzo[1,4]dioxin-2-yl, 2,3-dihydrobenzol[1,4]dioxin-6-yl, 2,3-
dihydrobenzofurany-5-yl, indanyl, 1,3-dihydrobenzoimidazol2-one, 1, 2, 3, 4-
tetrahydronapthtlanel-1-yl or 1-, 2-, 3-, 4- or 9-carbazolyl, optionally substituted by one
or more substituents selected from halogen, hydroxy, nitro, amino, azido, cyano, alkyl,
cycloalkyl, alkylamino, alkoxy, -SO»-NH,, aryl, heteroaryl, heteroarylalkyl, haloalkyl,
haloalkoxy, haloaryl, carboxy, alkyloxycarbonyl, alkylaminocarbonyl, alkylsulfonamide,
heterocyclyl, alkylcarbonylaminoalkyl, aryloxy, alkylcarbonyl, acyl, arylcarbonyl,

aminocarbonyl, alkylsulfoxide, or alkylthio,

wherein Ar? 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-,
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WA 286H3890KI XX |

L1 NA2LIj NA2ALSL2NRNYNRILL'~/ N
Ar2 \N R3 R2 R2 R2 WD 2006/ 058905 PCT/ EP2005/ 056390
OR O Ol z ArLLrS S N PAT/EPRN/056390

\ :Z L~Arz Ark LAN\ S NNH LzAr RB N RRz Rz Rz XX
I I XXIVXXY RLOR OR O Ar'N S OL2Arz Ar'L''N
\,SNL2 Arz A" 'LIN\ SNJgArz RgJ Rv Re Rz Rz 5
XXV XXV I XXVI 11 R1L O $°Ar2 A L'N/ NR-R/
-BN -Rlor -5, 02, %oxadiagok#norAbtyl,i 152, 4 oxadiazal-3f pord-y- 1,8,3-thiadiazol-

f&r-%-yl 12,%,4qr113§|a58| 3erl¥l fy?‘ 132 %-tqu%l&.a?o@l B{;?gy 11- lor’ -tetrazolyl
zpheoyl 9—4 §e>mzé-lpytldy|23 of - 4-pyridazinyb z&l A-, 53-0r Q@yﬂ,m'dmvl 2,3-

) s or 5 -
dlréﬁig&{gngé[q q&lcixw?Q y& 2t3IH I@%ﬂ%ﬁélnzo[% 4 dloxr|r|1 ggo’l 1 2,3
cghydrobenzdprans.sy'yl mda_m(g o&&dlhyd eqzoumdaijZ-yne 1, 2, 3, 4-

%g@atﬁxd%{é@ihﬂéﬁ%ﬁn Al3-2: BS' 6- th%o%P/Falﬂylag' 826} a-4f-thiBpyranyl, 2-,

adi azof -
- 24-551*., I6F QU7 &eotof@yl, 8r, 344 y5 610r }ébewfé%rwémny'mldazolonyl, 1,3-

%e%gééloxé?yl 1- S)Z/rlg:nﬂlfﬁzf'&yﬂ-mdglyl 9L 24 @W'S%Flklﬂi(&azo@d -, 3-, 4-,
2, Bhicspiybenrppyrazolyl, &, dy 5. @Horh7 B?I}ZFSQK%OWLQZ- %, 5-, 6- or 7-

4enzaxazol, 3Qr4 7508NgPT BeNdisotkiazoly; 2-, 4-,.5-%-1op 7’-be512tHPJzolyl 1- or
7-benzot hi en benzi m dazol onyl’, 1, 3- benzodl oxoly

12- naphthyl3 2-, 34,4 %. 6-.d-, 80qum||nylna-®|4y|5- 6r. 7- 9. -qqnazg}yl 1-, 3-, 4-,

55.bgn7i rg.idagumofihyl, 8:'1 3=, .3-,4- 0or D-carlbtzo, optlonaIIy substituted by one
7- benzopyr azol y benzi soxazoly

2ar mefe sustitugnis ﬁleqecﬂ)gﬁ@d;@g)g@pylﬁydr@(y%%o argino, @ldqmclyano alkyl,

7%%@&};18%1@1@%% yélkoxyZ so4NH2,5arK| 61eté?6aryl heteroarylalkyl, haloalkyl,
nz I azol

ehaloa}koxy,ghqigﬁrwoperh%y, ayyl_oxycgrbong}/ Ialkglamm;ocag)fonyl aliylsulfonamlde

?egé?g@g@l Wik Iohrbon?lamlrf]oalkyﬁ aryfoxy, 7a|ky|8arb5mwara9l i Bylcarbonyl,

drobenz 1, in-2-y
Zarsingcaroem @@w@a[qu'éq Ty " Yy s
di hydr openzof ur an

1Whgrging, df%ﬂe%%ﬂ@&foﬁge}e%ﬁ’éw‘gf‘ azsmgle Qond a group of Formula
tﬂawk}y@wmptm\tl ayelbalkylghe, O-NH=-(C(RY)(R*Bs-,  AC(RNH(RY), -C(RY)=,

R e e N e e

%ycmlkymo@@kymyianWhem*d(ch(R“)qy‘g)l,oa(cK@r‘I)(R“m laytd a4(l®(1R5)(R4))v- are
al kgdxﬂeﬂengent[\“ﬂi’phaat[é/ or forr%tae&?c orakal wr}%trealﬁ %%El)(ll'\al is Ynd’ependently
selected from hydrogen, alkyl, hydroxyl, alkylaminoalkyl, carboxy, hydroxyalkyl,
alkoxyalkyl, alkylamino, or alkyloxycarbonyl; q is an integer between 0 and 6; v is an

integer between 0 and 6 and w is an integer between 0 and 6,

wherein L' is a linking group selected from a single bond, -(C(R*)}(R*))s-, or
-(C(R*(R*)~(C=0)-, wherein each R* is independently selected from hydrogen, alkyl,
hydroxyl, alkylaminoalkyl, carboxy, hydroxyalkyl, alkoxyalkyl, alkylamino, or

alkyloxycarbonyl; q is an integer between 0 and 6;
wherein R® is alkylyn, -(C(R*}(R*))-C(R™) or -(C(R*)(R*),-C(R*)=C, wherein R® is
selected from a single bond, (C(R*)}(R*)s-, or C(=0)-, wherein R is selected from

hydrogen, hydroxyl or alkyl, wherein p is an integer between 0 and 3,



10

15

20

25

25 hal oal koxy, hal oaryl, carboxy, al kyl oxycarbonyl,
al kyl am nocar bonyl, al kyl sul fonam de, heterocyclyl,

wa@bdoglossandonyl am noal kyl , aryl oxy, al kyl car bonpdT/ERP209$/056390

aryl carbonyl, am nocarbonyl, al kyl sul foxi de, or

al kylthio, wherein Ar2 is sel ected from2- or 3-furyl,

2- or 3-thienyl, 1-, 2- or yrrol yl, 1-, 2-, 4- or

5-i m dazal yl, 1- 3- - yrazoly -
BNhQremd28ll§'lselth8d from e(C(B )(ﬁ(é)zlol W(R4)3R4))m G(?FOZ)O (6|(R4)(R4))q or -

5(C'§§g pam RYA- S_C(%“)(R‘{b)q %he?elh*?h 2528{1 ¥Atﬁge£ bptween 1 and 6, wherein

I'azol I azo
Vigl? ;ES)WQD@B@@B hmgﬂpmsmmwkylmgalky&arbowk or
-5-yl, 1,2, 3- oxadlazol - or -5-yl, 1,2, 4-oxadiazol - 3-
owhergmﬁ arm I@ greteqcadm@pgndemuy s ctegi qum hydrogen, C4-Cg alkyl, aryl,
1argl-k?1 b?b@@&@&éﬂlﬂ %1ky%rboﬁyl¥l)r?] I%né th' adi azol -3- or

tetrazol yl phenyl -, 3- or

A iRrEin | fi }odBA] Iyl . |&4lkyl.
SURAETRY s seleatBl rimMylidbas o%%%a%%fl"a?a ySredo

122A BoAbOHY SVRERITRY té cﬂrﬁﬂ@xhdhr@'é/ Ltructurdl Formula selected from Formula

| hydrobenzof urany-5-yl,
1XI§’y rWB%rﬁE‘d‘r\rm'%é%%‘Ptﬁd gﬁ@ phfnyI26 @10%, 1-napthyl, 2-naphtly, 2,3-
t&ﬁf@&%&@ﬁ@dlbﬁlh-@%' 12BLd|hﬁi’robe’ﬁzo[1 41']d|0)5n 6- yI indanyl,  1,3-

4d|§y}_%<t)ben58 w%,m&f u2r’ y?, 4 ?trakgronqpp I¥t age - -gl %c-)ti’xenzgf_ui'an-&yl,

7p;ka|am2419|hl enyi- bertzeaibkawdaz (bbﬁilmlidazéloﬁyl bee:tmdh)@xol B, 5-(2,3-

5d Béﬁg)})ﬁ?@g{ap% optlfnallygsubstgu{eg 1h or@ to 4 su?bstltuent selected from F,

7-benzopyrazolyl, 3-, 4-, 5-, 6- or 7- ben2| soxazol yl , \@

2CI, BF, -Chls, tBu, eDCH, 1m®gnmgdzocy¢0) I$(GHa: ,-OBC(=08-Chr

7/Qe Zi SOJ,;{]]I azolyl, 2-, 6- or 7- benzt hi azol yl ,

%0 2{ ha

5 ool i FHI—EMH%{ [gheglyls rgorého}m% s@ CH3,n GFy 0GRy, -CHNH-

3C( )-CHs;, 55-CHa, ;C(FO)- CBlsl*f»‘dﬂQ)Qr@Hsmﬂ( OWHzla-N(Q'Js)z 3SQZ-N(CH3)2
he%xﬁ ﬁ“e%&?fz@(dhg%oét ﬂ”f"d Sms(ﬂ@ﬁ%w ed by one or

re substi fuen ogen hydr oxy,

gfnﬁér in Eﬂﬂsngelieﬁléa 4om %)@'iko Hgﬁ& kldH -, Qebpal MZ) -CH(CH,OH)-,

am no het er
GUaIOyCHt)kyI -CH{g s ky+CH(§5lz 3ba| k&k&(COHé) oar-SDH(COzCHs)
car boxy, al kyl oxycarbonyl, al kyI am nocargenyl ,

al kyl sul fonam de, heterocycly o, _
ai(qiéi)t@r@dnyl-@rﬁ G\UHNMQ)Z)'&I“WM%TCHEI I@y r bamywhergipy | *-Ar” is
ar,yl car bonyl , g%nocar bonyl , al kyl sul f oxi de, or

L2 is a I|nk| ng group selected from
yﬁ ’_% roup of Fornmula -R8-R9-, alkylyn,
N G @n NH- (C(R4) (R4))q , -(C(R4)(R4))Q
-(C(R4) (RA) ) v-O (C(R4) (R4) ) w,
\(/I@(rél-ﬁl) A§4Ds) wele@e®Aomy ghBaR4 ) 1l @ G-naphthyl, pyridin-4-yl, 1,3-
e
oty SRS BT, RIS R RN A, Sengiry. 2

ahlophenyll c or X3dihydrobsraiofuaaric§iyl, vvheﬂethnan;dach F34th|enyl 2,3-

@Eﬁgﬂ%%gglg Aﬁdl?)ar? b t Iegy’lf (ﬁ@oj?%l%rnggﬁ QS]/dde rll% a/f Kyl ! indanyl, 1,3-
adlkwgmnkglmldazbkgf-bam nbgnas(1 a)dwaﬁ(xlcanr!ttanyl-yl q f,s an 3, 4

i 0
;tg{r r%?){h\fﬁﬁe] -1=yl %légnezroy rér‘? V\g@n pgﬁdlh )ggeév\ger QXL WZ[ or 5-
i lmraoiluraﬂyl mgtlgpedha pulsﬁlltéed eyl Oﬁe onTeres pufptituentsraglected from nitro, -

SOLRAL(EA) Br O, ol AGEN, Rib) ‘2%;%gyz-ﬂ(gh@§,f-?ﬁé(=0)-CH3,

s i ndependently Sel ect&d fFom

h (004 nrﬂea car boxy, hydroxyal kyl

al xy%\l yl, Ng‘bkyl am,nﬁlmgwhoﬁl’!%y%&ﬁ!‘hr pberMl.; -P4-6HanCFs, -
i nteger between 0 and 6; 30 wherein R8 is al kylyn,
-(C(R4)(R4))P C(R14) or -(C(R4)(R4))P C(R4)=C, wherein

RO is selected froma single bond, -(C(R4)(R4))q, or
C(=0) -, wherein R14 is selected from hydrogen,

hydroxyl or alkyl, wherein p is an integer between O

and 3, WO 2006/ 058905 PCT/ EP2005/ 056390 130
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wherein R10 is selected from-(C(R4)(R4))m
-(C(R4) (R4) ) m(=0 O (C(R4) (R4))q , or - (C(R4)(R4))m

WONLREAF$I0C( RA) (R4A) ) g, wherein mis an integer PEL/MEREN5/A56390

and 6, wherein R12 is selected from hydrogen, alkyl,

aryl, arylal kyl, or alkyl carbonyl, wherein Rl and R3

are each i ndependently sel egf.ed from hydrogen, Cl1-C8

al kyl, aryl, 5 aralkyl, C3- cycl oal kyl

a@Qﬂ,e@Hb}UHfD( Q)1Chhac;ﬂ Cl-la,rr@(vm)sﬁﬁa nCRﬂo)@Clslel Q(ﬁ@@ CH,-CHj, -

coﬁ‘?&ﬂﬁgrgﬁ?dﬁgcﬁ hgﬁfgﬁ hawz% a@?ﬁc |2)2"&H3, or

FeNnul a sel ected from Forrrula XIV to XXV, V\,hereln
Art is selected from Ehenyl 6-indolyl, 1- napt hyl ,
2whegpintll’ ys singlg bor ery d (:?Qénzo[ 1, 4] di oxi n-2-yl,

2, 3-di hydrobenzo[ 1, 4] di oxi n- 6 yI |ndanyl 1,3 10
oW'Pﬁf@'ﬂd%éﬁﬁ%iP?fP@l Q@Ihldiﬂgé" §H3,20f -§(=0)-C

4-t et rahydronapt htl anel - - benzof ur an- 5-

p‘y'ﬂ?rﬁ'ﬂlﬁ 43 ?‘F'ec"&d §9'Bé1¥967@96’>(§|"94 Pheﬂé‘n??’iﬁyﬂ%fzghmy‘i:”& and
3-thienyl, or 5- 2 3- di hydr benzofuranyl optionally
SUbRIEINR, i gelGFtedh rB’Hé‘Vt’ES’g&" 19t GER)-Cldd - ect ed from F,

13._%(:9@9%;@5)@!@}@0@(‘%;1? t@)@’g a stgq%@-“qrmy@_@jm’ from Formula

poaviy to, Xxmxg phol i no, -S02-CH3, -CF3, -OCF3, -CH2-NH 15
=0-0B, -SCB, -((=0-CB, -(=00CH3, - O)NH2
“N(CH3) 2, -S02-N(CH3)2, phenoxyl nqug i

- O (CH2) 2- CH3, -/QR:I_Rpr CN, wher ei n-\ygels eQ%d fréjm \O\
S\M%%ﬁ thQ'@%u s%?é&ed fron(n ) G CH

- CHS) &QEZ)L - -CH( CH2- N(CH3)2)
- ( Zr@é gr%onv \/\A'@@/norLﬁz is Are A Ar-
A or *20 0 wherein Ar2 1S sel ect®d from phenyl

1-naphthyl or 2-naphthyl, pyridin- 4 yI
benzodloxolyl ben2|n1dazolonyl
|nyk, h| henyl

2\%rl di n- 2- Iy %21

herginieie SHano? ur '§r§9§CW t hrenyl 3’ t fﬂrenLyI’  3-

di hydr obenzo[ 1, 4] di oxi n- 2-yl ?j

2, 3-di hydr oben.zqf‘h 4] di oxi n- 6- yl,* any" 1 Ve R
oW'PSYG'ﬂ @rgmpm E—%ﬁ'@tedoféﬁ'ﬂo( ¥ di ?;3 G/

E@C&z 3 4- tetrahydronapt htIaneI 1-yl,
of no'{a )H/N\pyrl di n-4-yl, 2-benzoxazolyl, or 5-

benzofuranyl optionally substltuted by one or nore

s\mb@tamtmérsts‘felewderednedydrbgm mHsrcr(rm 602-dNidénzyf, O,
Br, OH, -CH3, -OCH3, -N®2, -CORH, -C(=0) -N(CH3)2,
-WhdrbinOAr'Clif3, seldtted o ,phefyns- |ﬁb@1yll, r@thlopBbHyICH(,%B -benzodioxolyl,

9%% M%%dz 3q‘§ﬁyd@,¥‘_\§120 A I\W e(lal%) sybgfifuted with one to 4

- ab6lident- seleedd €, F- C(, 8D OHCHBH,; Cb&O0BH LHROGHETOH, -C(=0)-
C(=0O) NH2, -N(CH3) 2, - S02- N( ) 2, phenoxyl, benzoyl,

a §2H3r~ CN wh L1 I

%)SEHZ) erein RL is SEM g'@?‘@&%r%‘ﬁﬁsc P} ehyl, -80;-
WHLOE&FB Q2R @HNK-OGOLER; wbatel n0fB0)-6Hsel-€H®O-CH;, -
fé&@)ﬂﬁ Rl%lqs)z, gBE’-N((?Iqs %Ihénoxyp%%nzoy -C&(.H ?, -8-'_(|8H2)2|2: 3, -OH

or CN,
wherein Ar? is selected from phenyl, 1-naphthyl or 2-naphthyl, pyridin-4-yl, pyridin-3-yl,

pyridin-2-yl, 5-indolyl, 8-quinolinyl, 2-thiophenyl, 2-benzoxazolyl, 1,3-benzodioxolyl,
2,3-dihydrobenzofuran-5-yl, 2-thienyl, 3-thienyl, 2,3-dihydrobenzo[1,4]dioxin-2-yl, 2,3-
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wherein R2 is selected from hydrogen, -CH3, or
-C(=0-CH3. 13. A conpound according to claim 11,

wanens89e5 st ruct ural Formul a sel ected from Forpai/AP2005/056390

XXVIT to XXIX, N. N 10 wherein the group is sel ected
fromN R O " +eece e e Apr? Ae \//)\\\--(/\\J

_NR w3 herein the group teﬁ?s sel ected from-" , ~

or 4 + -NL-+ +\ +\" No( wherein the group

" gihydeotienzeld |4ddioxint6y, om/ indanyl,| *) OH,&dihydrobendnimidarol-2-one,
Fﬂe%zbfl 33% g%/ﬂ %a%“i 2' g(g?l!et g?ﬁyom ; eh;t]l)allr 1, ®benzofuran-5
oyl mdu;lirw-yl @enmmq@helnwl or15 @ebmﬁlzredylomioylally substituted by one or
hRB% éUbQﬁIEQAtQ%)él'ecteaffrogn hifro3:¢b, a4 fFO)c*PGé}Z @fH”éHy' -OCHs, -NO,, -
optionally substitute W|th one t0 substltu

selected fromF, d, Br, @-b - N2,

-0, C({EQ):N})CHM NDG(F‘))) GHA +SNZ, pho 5 nd:morpholino, -

C@ﬁ?e%&ﬂ@d@éfcaﬁ%@@% &ﬁ%ﬁ;@)-&%‘,’ 81§ -8fL0)-CHs, -

- QEOIP-@IHZ, -C(ETDXD) OHEIGH:, -CEHOUHNHEN(CHYCHS2-N(CHs),, phenoxyl,
@%@I&% %‘g}'@mletﬁﬁn\igbeﬁlr gr?]r%Archlssseé%ﬁted from hydrogen, -

f€ldmop ‘QDC*ﬁrnaphthyl or 2-naphthyl, pyridin-4- yI
pyridin-3-yl, pyridin-2-yl, 5-indo|y|, 8-quino|iny|,
ZNWHEBﬂhéh?erQOWbﬂonhiﬁhyl 1, 3- benzodi oxol yl , 25
2, 3-di hydrobenzof ur an-5-y 2. thleny 3-thien

Whergintiy; ds é?leﬁ%[@mztyafoeﬁnﬂcthwhenz bengy qo@év%)s@b@@nd
PCT/ EP2005/ 056390 132 dlhydrobenzo[l 4] di oxi n-6-yl,
m*&%{ﬁka 'aS%ieHPMaMweWQSP rrP&szﬂ- FQrfef -

nzo di ox in
148 CRPaIACSREiaHorenH of SIS 119 1% ecfoesfifdin-tbe agaup comprising 2-

pwﬂudrdallarfenylamuh?mtzmmhgllatgralz@la;d _carbdxyfic b%?ogf tqq&*f)nyrhatphthalen 2-yl-
I . onha I TU re s S 1 n
Bhulpael , BRRborbphen e pinbg iy s SOl pacid  (R)-1-
-l@ﬂiﬂialenbmrethyﬁ) @‘mu; 2-@(feloyo-plidetyBindno)= Qn@(hyﬂ%ta@bl&ﬁ Sérboxylic
iy TP o TSR BNEb B 27 BBl cgey-tizol-s
-&I\cl(rmﬂyﬁéll—lacidoZ%Fﬁhailﬁzflwﬁerﬁ-zigﬂ-eﬁ%@an@iﬁ Q?-broﬁ(o@d)NHﬂmino)A-
- - - - . X e - .

e EURsolerabpiR, Ao (BT eehineRE Bt ik,  24-bromo-
hylengiganino)-4- rﬁ‘MByI-tbllazelé;(Sqfa)bdﬁy{B: l@cidher benzylamides  2-(4-bromo-

si n%I e _bon q(‘fp%thﬁ(tﬂ'é%‘g}f’ 5 CE?E%O%'F 5? |a%esg|) e@h{j(é moxy -phenyl)-

v&tbyl]armdé?Zz-l(d&bmh@pHMIahnmhmmdmggtbrazolea-ﬁhrbmyhc ac_|d [(R)-1-(4-
1% %?%seftrﬁm ad%?gmgt ggog?% ﬁl%ng/!)a%?é)A %g@f-)tfhia%lo@-grgarboxylic
acid 4-nitro-benzylamide; 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-carboxylic
acid 3,5-bis-trifluoromethyl-benzylamide; 2-(4-bromo-phenylamino)-4-methyl-thiazole-
5-carboxylic acid ((1R,2R)-2-benzyloxycyclopent-1-yl) amide;  2-(4-bromo-
phenylamino)-4-methyl-thiazole-5-carboxylic acid ((1S,2S)-2-benzyloxycyclopent-1-yl)
amide;  2-(4-bromo-phenylamino)-4-methyl-thiazole-5-carboxylic  acid  methyl-
naphthalen-1-ylmethyl-amide; 2-(4-bromo-phenylamino)-4-methyl-thiazole-5-
carboxylic acid (4-nitro-benzyl)-propyl-amide; 2-[(4-bromo-phenyl)-methyl-amino)-4-
methyl-thiazole-5-carboxylic acid ((1R,2R)-2-benzyloxycyclopent-1-yl) amide; 2-(4-
chloro-phenylamino)-4-methyl-thiazole-5-carboxylic acid ((1R,2R)-2-
benzyloxycyclopent-1-yl) amide; 2-(2-methoxy-phenylamino)-4-methyl-thiazole-5-
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(4-f 1 uoro-phenyl am no) - 4- net hyl -t hi azol e- 5-car boxylic
acid ((S)-1-naphthalen-2-yl- 15 ethyl)-am de;

WQ@2{04/054900r 0- phenyl am no) - 4- met hyl -t hi azol e- 5- PEx/BP209$/056390

¢ acid ((R)-1 naphthal en-2-yl-ethyl)-am de;

2- (4-f1luoro-phenyl am no) - 4- net hyl -t hi azol e- 5- car boxyl i

c acid (4-nitro-benzyl)- prp\ﬁql am de;

2- (4- br onmo- phenyl ani no) - 4 yl -t hi azol e- 5-

cearbaxylid iacidatil 3,2R)-B)behzyloxiey¢iopant-13d)y Bmisieh ymethy-2te-tolylamino-
4h(agolpr50§15?5<9§ﬁ@y @@apgéz(;f/‘lnaghthalen _2.yl-ethyl)-amide; 2-(2,5-dimethoxy-
(mmrylgmﬂwpﬂtmathﬂﬁhlazgle Seqamydxylica atid df 1R22R 142-benryloxgeyclopent-1-yl)
PARRY 9@%9%042 ?ﬂ'@lmﬁég %@hgérﬂln% Erﬁ&ﬁﬁ%é&dlg 58S Hfbxylic acid [(R)-

benzyl a &&
nb§3 memyryheﬂwreih)d}%nlgec ar PoRydhiaso-2anethoxy-phenylamino)-4-methyl-

%olé d«@arﬂ@%mx CI@hﬁmlﬂﬂ Z%F\X*I&)@)&éi@pent 1- g/l) amlde 2-(4-fluoro-

br ono- am no) t'hi az car boxyli'c

dlhetﬂWF(ﬂ'!)Q)'ih'@ZP]e ﬁTCﬁthXﬂlﬁ?e ngagiq - éﬁ');ﬂl {{niretehenyl)-ethyllamide;  2-(4-
Z1dofs- Bﬁ&%nﬁﬁ@ﬂﬁﬂa@&bﬂ%r%ﬁﬁg hykia t RIEZORR2-BecATXP&M dpent-1-y1)

d 4-ni't
gacrl(ndebr Qh@réﬁ@%nqzmnm@ymm@am -41carbexYice- 5- 8aPboxy(({IR.2R)-2-
Zl%réﬂb@é}cléh@d ’F—yﬁ)réﬁidb'?@’@%rb%b‘dﬁ@ﬁﬂﬂhﬁ\@) -fszole-4-carboxylic acid

é% r'ono- thi azo
1P BLA PPTOAGUHETC RYIR) 2E04Rn2 FHAEPOPEATIAmInO) hiazole-4-

cYa{rBO)@r'& g4 (@R(ZR)bZ B&szloxycyclopent 1-yl) amlde 2-(4- chIoro -phenylamino)-
hi azol e- 5- car OX¥|IC ac

gh@gylezl %mpq}gg]‘lg%éﬁ&%ﬁ-bqnzﬂoyycy&@a@ -yl) amide; dand % -(4-chloro-

ZpHehylBFB):tRALI L BaHORY e AU hitro- béhz@%msymaé boxylic
aci d nmet hyl - napht hal en-1-yl net hyl -am d

4- br ono- hen Ian1no

15(:%%3’8?%"] 8rd g(tg aﬁyp alﬂbsnfz&y & a?lsgtﬁa frgm tag group comprising 2-

2(3[5 d'irrbtk@ﬁphmwftyhd) thiakdlg4-camboxgilc 4- acid [(R)-1-(4-nitro-phenyl)-

hi
(g, S R el bR fiapolet-grbontip 4. acd ()
Clhélgbﬂmiﬁt&y’l%mny@thﬂ)-ﬁatdbyl t hIQB(BQ’J ﬁnﬁtr}y;iplb@mdmmo) -thiazole-4-
g 0XYC C a ; .

AN I pr I PaNE ReT AUSHEYHGHEAH T12  PETS: op-(3 5-dimethyl-
W&I@Eﬂﬁﬁ%l%ﬁ ERAMNDSYIB5RD (1S 233 2dmnbylayicy coteexdt-yl) amide; 2-

| R b I
PIREVRTInTBERA PN e T RPL o DL B EE Rye-Layngmice: 3
(gHenyldmirapthtazaleelctbyiylie bbig | (J1HRa2R @2-berRzy(a&yéyclbipent-1-yl) amide; 3-

t = | i t - j iy - | i o« .
R inP SRS bV A o 2R P2 BEGfo TR fiice; 2
AS(chiardiZeneth@xyrpitenglamine) g clerdt rwajbodylivet hadid t haad ol €18,2S)-2-
i&%@ﬁé{c&g)g&%kg“[ I(;g)me??‘lyl ]Z_-gBr-rcl;hclioer;o-Z-methoxy-phenylamino)-thiazole-4-
2earoxylid oragid2- aeid ho()(lR BRe2ypeamilonypyclohexthyl) - amide; 2-(4-chloro-
([§|'| %%I%ks?no 4%5@ MlaE&e %Céaqu%/llc aC|d ((Ra) -1- %phthalen -2-yl-ethyl)-amide;

benz |'oxycycl open
22- (%methsw-ohermmmyommwmw thazaIzaeﬁ earbox}dtc basig | {(8)-4wiaphthalen-2-

HIUOP@ Md@l Cﬂlgﬁp %(*Lé"g HWA)]E‘%@\ I'-th%z&lé 5~ carl()joxyllc acid ((S)-1-

pheny m no car oxy
(fapRifaRN-22ylkdhidyaroldecy ¢l op@r(@-methoxy-phenylgmino)-4-methyl-thiazole-5-

Zce(rﬁh)gﬂ g.éor Idph&E nz;!/})mﬂéleﬁ a'ﬂémyﬁ a?’n ﬁr bﬁ’wbﬂo%oa&de‘aylammo) 4-

OoXycy cl'ohex-

ZNGWWHI“@WBMWWM no¥cid hi érzaﬂhtbahenchvlmkfwl)ramd@u d 2-(4-bromo-
zﬁ(ﬁhnﬁaaﬁ)o?% rﬁﬁlﬂ?lﬁh@ﬂ@%‘:&aﬂﬁﬁgﬁc acig! ) pcyggi'tr;(;ﬂq()i‘ylmethya)t -amide; 2-(4-

'am no zol e- 4-
(Qrgmkwwylamw@héweiwé@tex%@mrbpxylw a)CIdaﬂaiyﬂ@n -3- ylmethyl) -amide; 2-
2(4(lﬁ'orﬁslpﬂé%ﬂhﬁ8¥h%tm-}hlam %Q}b%xﬂlc%rdo@ﬂdlh ©.\ihétlyl)-amide;
((1'S, 2S) - 2-benzyl oxycycl ohex-1-yl) ‘am de; and
2-(4- chloro phenyl am no) -t hi azol e- 4-car boxylic acid
(4-nitro-benzyl)-propylam de. 15 15. A conpound
according to any of clainms 1 to 13, selected fromthe
group conprising 2-

(3, 5-di net hyl - phenyl am no) -t hi azol e-4-carboxylic acid



phenyl am no-t hi azol e- 4- carboxylic acid
[(R-1-(4-nitro-phenyl)-ethyl]amde; 3-

w@b@apssand no-t hi azol e-4-carboxylic acid ((1  PCT/EP2005/056390
R, 2R) - 2- benzyl oxycycl opent-1 -yl) anide; 3-
phenyl am no-t hi azol e- 4- car boxylic acid
((1S, 2S) - 2- benzyl oxycycl ohe%<3 1-yl) am de; 2-
(5-chl or o- 2- met hoxy- phenyl am no) t hi azol e- 4- carboxylic
a-{4dbraoiocphehYla®irgH-rneth@-thisnolg{5enappylicoacis 4amethoyy-benzylamide;

A fron iRl n SR NREYGBBRRIATHA®) - bBb2Z ! £a dimethoxy-
(b{eI‘RY'.QR)deZ b&1i4-prasmspheriybinene)d-miethyhiniazele-Scgraoxic or ecid  3-

!irﬂgigeﬁg Réngﬁ}rgaé I - t Qhﬁzoig éroﬁ‘ﬁ)rﬁ%yllahﬁmﬁw rqethyl -thiazole-5-
an(f W?@d{ﬁﬂpﬁ'@r@rtrﬂhﬁ)f@mfwl ZMﬁml‘ﬂﬁhl azol e- 5- car boxyl
ic acid ((R)-1-naphtha l'en-2- yl-ethyl)-am de;

162A ﬁémﬁmrﬁf &cemp« Bpdiaitislomd, sbiBLied %ﬁ1 tﬁe @ﬁfdﬁ@éﬂdnsmg 2-

hal
%43335%19%e&x}arpﬁehﬁ"aﬁﬁéwrg)'aezglq@ﬁﬁshoxw'{?u ?az (ﬂ%ﬂ 5 4-dimethylamino-
CBHnE?IéMIideC @(ﬂbrﬁ&é)ph%nﬂaﬁ]hidmlrﬁah@1u.bz&éisyda}b<ﬁ<§nncdeac.d 3,5-

br ono- phenyl am n
n‘ﬁ'["ﬁWOW Rengyimide;. cafzo%}xlimee -Phenyamingpstmeingn - 1 thiazol-5-yll-(3,4-

diﬁﬁ%h}/l'-l%o?iﬁdme -yPrrhéthBA6HED 2-(AIRBNLFHENYlamino)-4-methyl-thiazole-5-

thlazole -carpboxylic acjid

(i%/lpq)%ﬂlq] 4391:1 mst(ﬂ)%g a?ﬁlp%{gyIOQy glopent-1-yl)  amide;  2-(2-methoxy-
Igﬁiﬁﬁi)—ﬂrlﬁém?ﬁhraﬂolw&bﬂbox&m agal erH2spz-benidxgeyripent-1-yl)

ridi e
(594sfzon%?x%ﬁémtaaue&rrlnenwamérm%thwa@aweé ey pd (R)-1-
afdphtHapnr2-gikdihyl-arhide! Bv{4) fuara-pieenyldhind)QBmethyR®iazole-5-carboxylic

. OB By oL EOY BTN By izolo-5-

%Hrb‘b)@hcﬂetehﬁn(y b-elﬂlﬂajﬂl@llbd&,ylamlde 2-(4-chloro- phenylamlno) -thiazole-4-

cag‘lé'oxg |¢§ggﬁdﬁé-t%ﬁ%§}6ﬂ]a E?Hﬂﬂngﬁ%’g o; 2 2arrz1<-:9tLoxy phce%§/ am|r¥o) 4-methyl-
20)(aéelb¥$d§mb¢ﬁyw)alcﬁllT((mS,)ZSZﬂ-thhwd)xbekﬂ:mt &-yH- araidep 2y(Pindethoxy-

R R P A e Sl AR NS o8 onyovgiopent-1-4) amice;

C2({ BmetHokg-phenythmino)- pyrlmldlne -4- carboxyllc acid ((18,2S)-2-
trif m.de., 16. A d

oy B Cobei 0 PR e QT g Pre Ry b Pay AP oo

02-phgnyt-ethipnorsd; ng4-2net6)4~2mfmmox3pﬂrmzpleaﬁﬁ:arboxylic acid  ((1S,2S)-2-

P@%{ﬂl}g@&?ﬁ@&%bﬁigl ‘I:"deS éfé o 91?/?55-%gnﬁs(fjllfgnyli-’clgazole-5-carboxy|ic acid

2{13428) b-benqylcecnwmnenta)-yﬂ nanidg] - 2A{2emethexyspreaylamind)idemethyl-

a@a?alé 5scarg6>§ﬁé Q&fi‘éhgﬁ)‘%}( gé‘”} fﬁmﬁtho%qr1 Phenalllangn?)lzj m(eapyl -thiazole-

1B catbbyyic o- ]aoidl i s ogan+2eylamide;: yi X1 Brdinydrosis@indol-2-yl)-[2-(2-methoxy-

AR AN R AR, O £50 o isqaungly 22

a(ﬂrrd@ho@-—;@@nmmm%methyl -thiazol-5-yl]-methanone; (2-benzyl-piperidin-1-yl)-

: " | s : d ((1
IRy hdhffa ARkl actd ((
2-(2,5-di net hoxy phenyl am no) - 4- met hyl -t hi azol e-5-carb

17 A POMBOUNS aECOUIAG- 1o.any ahelaimsl tie- 18, peleaied jrom therogrup comprising 2-
@(ﬂetFBWP%nQBﬁ{Wd)ﬂ%Blﬂ}l tﬂlaﬁaéfyéarwﬂyﬁ’czo'a%@ }ABBRX Yy -ethyl)-

acCl m Nno enzy
Caider | g phoASIBKoRS ORCEIIPOTH-Hsabamgyi)-4-methykthiazol-2-

;ﬁérhfﬁéw)ér&o@c'éélcﬁ &Il aggmer! - beﬂﬁlﬁi ﬂ?@ﬁmorpholln4yl phenylamlno)-
(4-chl or o- phenyl am no) -t hi’azol e-4- car ox% ic ac

Ahigzalgrhsaremivio - ¥tz Sdr té: benzyloxycyclopent 1 amide; 4 -methyl-2-
2- (2- met hoxy- phenyl am no) - 4- net hyl -

oxazol e-5-carboxylic acid

((1S, 2S) - 2- benzyl oxycycl opent-1-yl) am de;

2- (2- nmet hoxy- phenyl am no) -t hi ophene-5-carboxylic acid
((1S, 2S) - 2- benzyl oxycycl opent-1-yl) am de; 20

2- (2- met hoxy- phenyl am no) - pyri m di ne- 4- carboxylic acid
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5-carboxylic acid indan-2-yl am de;
(1, 3-di hydro-isoi ndol -2-yl ) -[ 2- (2- met hoxy-

| - 5-yl ] - met hanonePCT/EP2005/056390
I

[2
[

2-
w@b@apssani no) - 4- net hyl -t hi azo
(3, 4-di hydro-1 H i soqui nolin-2-
(2- met hoxy- phenyl am no) - 4- net hy
ne; (2-benzyl -pi peridin- 1-yI s
[ 2- (2- met hoxy- phenyl am no) - 4-"net hyl -t hi azol -5-yl]-meth
anepldalegd ﬂamlnA) thiszplecinrdarhoxylie dacm@ ({ 15,29)y2-beénzylaxenslopent-1-yl)
t sgl i
(%’H#E hos)?%g {gﬁnmn%??ﬁ‘%@ sz?t)b{&yé carqbox I 1828)2
Mndyl()mgngmt-d)W) @niga; ) 2- (Zaaqddwdrosbe{rgo[@ (4]1dioxin-6- ylamlno 4 -methyl-
Cc t 4 hyl it
ﬁg%o%le% &?%l@ﬁ}ﬁd ?}% 287! gg.hé?‘"’{%?@ﬂ@“”% e L2 fethoxy-
4Phﬁ§t/|ﬁ91|n02-4(meﬂ1ﬂrtblﬁé¢|¢15-®f§nwbhenyI afidno) - 4-(acetylamino-methyl)-

t KB ¢I9ire® 29 & bl )-4-methyl-thiazole-5-carboxylic acid 2-methyl
(( IS§28 genzyl oxyc ﬁ?o Igr? m?/ a{?nzod% i ox¥lcaC' -methy

nglfg@yj@pog@g[yge p@f(?-gpﬂwgfmggy;g@mo 4anethyl- thlazole 5- c>a/1rboxyllc acid

(ilélﬂartoaé Riathi1-beglaffde; t Ni aéQbﬁnéh&@tﬂ%ylhhﬁI@QLrﬁetﬁ§ljth|azole 5-
benﬁéloxycyclo pent

4cam>w¢ g u.%@me?n@xs—bynmm)é? tr?r(azrwbow -Rhanylgming)d-methyl-

Qﬁlagolé(%?a%/%c?gc %%(ri] ?gF%ﬁﬁ%Y—g&%}r&g%ﬁﬁdé ﬂn(g)rzé{ﬁb)@/ephenylammo) -4-

trnptgzldh@z@e-éiaqaémpq caGigi (,3-dihydro- benzofuran 5 yImetth) amide; 2-(2-
(&éﬁogﬁbh&y%ﬂﬂlﬂﬁﬁﬁwpﬂh%&@% tarbbryli@m deycid 4-dimethylamino-

(2- et ho

ptP?éﬁ F‘E'Iﬁeno%/ H(2meihery Pheiamine)d-melyl-hiazpleri-cabpylic acid 4-tert-

4bt(tﬁfb%h I%HBO?MMW dh@ yhrnm f]’ﬁ‘?eﬁhyl thl?20|95 -5-carboxylic acid 4-
i‘azol e-

r boxyl
l?fgﬁ'emfnéyl?féldﬁyl (g()s{uq f%wﬂho&é HQVV yigmi a%) ~4-methyl- thlazole 5- }:/arbonyl]-
2arﬁ|30}1§ﬁe|h9l?‘é’oelﬂb %166mzrlraémé;éﬁpméiwlarﬁuIikb)ambmyﬁthfaabbcscuérboxync
Ci ne

A4S BRBRG SHETITARTHION. 2- FUb HyPrrliayigminay4-methy-hiazole-5-
C@Irlhtﬁoyydl GcRCi o 4(zohempcyhda@nmyh@mdd,e; 2-(2-methoxy-phenylamino)-4-
t2 rh%éélgtﬁfggglé%a&aglgg&ll? ?oiﬂ?@e&é&l”eesﬁgx IZ-épmethoxy-phenylamino)-4-methyl-
dthiaolefBhembekylic - bedidy | Beazyamide;  ((S)-2,4-dibenzyl-piperazin-1-yl)-[2-(2-
ﬁ@%ﬁgy%%%ong%gﬁrgs24}%%{}%@3%%}6%5-&%mthanone; 2-(benzofuran-5-ylamino)-4-
(RefBylcthiayole &-daeagfidir acid5- (mlsm)Wbénz&Iwyhycloﬁerﬁt%yl) amide; 2-
. qtn%y é%ﬁ%%&}%ﬂ“ﬂ#ge % &4 %g* lic ¢ hl Z(? Se 2§) f genzy o¥<ycyclopent 1-yl)
Zaridenet Bq:xget)d-lﬂﬁmdﬂmxym)anyl)-arlambw-mdthﬂ-mdamlés{carbb@w&.l acid

[ j -tert- butyl- | am de; .
A1S25Er i seifnthi B0~ 2o Bty - eimebgpehenyapinglymety-
i thiaaoleeb-cartidxylic o moidb e(izpHemgi-etbyl)-amide;  2-(2-methoxy-phenylamino)-4-
(Bl ok e EDRNEN DM (08) s dIEH Dby 20! © 2725 Retnony-

phEepylamino)dymetherthiazofeSedarkoxylst fagid t((8)dzuleaylEpropyl baride; 2-(3-

I ,
Fpt B Pl BRI L RO L o BB oy cage (S92
dmrbmlnwczycloamtd yt) -4raidg- d  i2ARemethdreyrgHenylagnincaArdethyl-thiazole-5-
ARV R 6SRRY SFG I aite, 242 mpogghgryiamino) 4-metnyt
zh(azolﬁfﬁt-mlxgxym]ecﬁqHajimﬁbylcarbampw;henzﬂamlde.
t hi azol e-5-carboxylic acid benzylam de; ((S)-2,4-d
18l p%ﬂrﬁ’)l)urm Q&ro?& nglffo1 rw éf“ &Iﬁm@zT to 13, seIectSed flrtjm the group comprlsmg

I
yl)-
| -t hi azol 5-yl ] -net hano

thi azo met hanone;

j3((ﬂ%1§z-5qu]ogm pgewlqnmﬁbﬂ nleII¥yI thiazole-5- carboxy I]-amino}-methyl)-
NEInR¥ik-dd ARHyE el -2 ¥ihb%y- %r@lamlno) 4- methéll -thiazole-5-carboxylic
((1S, 2S) - 2- benzyl oxycycl opent -

benzyl am no- 4- net hyl -t hi azol e- 5 carboxyllc acid ((1

S, 2S) - 2- benzyl oxycycl opent -1 -yl ) am de;

2-[acetyl - (2- met hoxy- phenyl ) - am no] - 4- net hyl -t hi azol e-
5-carboxylic acid 25

((1S, 2S) - 2- benzyl oxycycl opent -1-yl ) am de;
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t hi azol e-5-carboxylic acid
4- di met hyl car banoyl - benzyl am de. 18. A conpound

waewensiony to any of clains 1 to 13, sel ected PCDRP100E056390

group conpri sing

[ 3-({[ 2-(2- et hoxy- phenyl am no) - 4- net hyl -t hi azol e-5-ca
rbonyl ] -am no}-nethyl)- 35 zoic acid nethyl ester;

2- (2- met hoxy- phenyl am no) - 4-1ret hyl -t hi azol e- 5- car boxy!

i acid/DOndiyd-bess/S0s deCH2ERe D0 85y -piEs’ Bmnind)3BmathyBthiazole-5-carboxylic

gaégé mgt oxy%%) eny?ez n# ?t_hﬂ)_(y ng ehny,amlno) aélzrglethytsthlazole -5- c?rboxyllc

| acid ﬁm@;&-bmylgm|d@,e’h(22yr|natlnp&ephenylammo) -4-methyl-thiazole-5- carboxyllc
%&@a@gg@%imgﬁygam O(mamxyt LS HeRg@hfoy4GRERNHazole-5-
e toxytia I@dey(tpphﬁrwl &Mmﬂif)yl)ﬂf amldﬁy|2-(2hn%th@ryep®nularrwmh4rmethyl-
'tﬁl ﬁas'ﬂ%a(-@d@hﬁ&/ tl -(ﬁ?nlyén EQWch%)ararhﬁ(ﬁel gz(g methoxg/ phenylamino)-4-
daeuwatpiaz@emb@whcp Beidy2-bemg- h@'tZMWT)'de adiZdmethoxy-phenylamino)-
21“ azrgffhhé%bé @B&Bbﬂ(}fﬂﬁ” no)agﬁlj ”FH:Womo benzylamlde 2-(2-methoxy-

car OX¥| I C acl eny

posamo A el yd et i) AHd (S MeHiOR-1-phenyi-ethyl)
'é}ﬁl%eZ—?ﬁCrﬁétPWﬂ)Héﬁyﬁ-%thﬁ:ahﬁm -RERFIthRESIES-carboxylic acid ((S)-

42- hy;qrﬁ)w 1-ph¢ryi—§tfyg@?'r{§nq§ b &%yil4-2-methgxy-phenylamino)-4-methyl-thiazole-

35 QérBHﬁVIPé?ﬂlﬁMﬂ ﬁiﬂn?ﬁaceac (a%l‘d”iﬁbﬁ'l?lxéfsterp I@@P{){i @%inethoxy-phenylamino)-

0) - hi azol e-5- car boxylic acid
({ gbeihgl Mm[?x§;—gqrbo |pobm%m|y¥aqp@c affige methyl ester; 4-methyl-2-

é(p%(ﬁ%mahﬁﬁa)' mfaﬁa&l&ca{?&mw& adGid10] (( 1, DB bnAyitixg&yRidpent-1-yl)
car

2arn|§lg,r Ml |5 gk d [&)@ﬂxjgwlng}fﬁd@ethyl -thiazole-5-carbonyl]-amino}-methyl)-
(5®nzbic 2-deit ”ﬁbﬁh?%ye@é}e nYJ @ﬂl@%etﬁoiﬁﬂéﬂ/lamo@l%&hyl -thiazole-5-

5@?814{/0% Eﬂib%@@% met (<:)|)<3(/j pl!;mnylgmlng) 4{ methyl -thiazole-
45 aabbwnct e cRe Oh&nfﬁm&ﬂﬁ&ﬁw&e@ﬂbmﬂe‘ p re@ytheth&@tpHenylamino)-4-

aci I I ester;
oy deToRpaIC | REi, o Tbommeghyheszapige ( 2-(2-methory
Shehy Iaﬁndlﬁﬂzmétﬂylytﬁmzd)lé-ﬁeédrb&cyyd écudﬁ tmnodﬂnethoxy -benzylamide; (R)-

[@%ﬁé&fth%m R P R ety s ac

[ B¢4- {r{eﬁmﬁ(?pﬁ@iw‘a}myophﬁfe&ﬂyafﬁlm)e- g-cﬁbbkw E-t hla&itbl e- 3,5-dimethyl-

car bo'ﬁé'f‘#ox? &%ﬁ%@ﬁ%ﬁ%}y airl{}z t‘ﬁgﬂeﬁ}y thiazgle-5-carboxylic acid  4-

5[1 2a8]tniadjd Zok4-gebahzAamidef, | U@r@mréthoxyypHeaplayHirmr)ideraethyl-thiazole-5-

anﬂ(rﬁ%y g %Iogy@%Efgy,bicﬁ”@((@gé{yﬁet%)-ﬂnide; [4-(4-fluoro-pheny)-3,6-dihydro-
32H-pyrﬁdumdryﬂr[9t(hmeyhdxg{phphﬁmm\e) 4-Pneidyl-thidzod-Byyl]20ethanone;  2-(2-

PRERS P Eh e A M OlBAR o Rp RN %' Indtl Flyiamice; (2-(2-
{'ﬁ‘ﬁth(ﬁy Hmﬁytﬂwﬂ@h‘bmpchihmpl-ﬂ-yW (yhethbikapiodnyt) pimssidivetryl]-

e A R AT L man iarsls BowtoniB,,ord

[ p,yrl-d ynnahwmenwyamme n[2y(12ﬂneth|®§y -phenylamino)-4-methyl- thlazol 5-yll-

|[é( acrd 40&%(%{@1623]9% adl a?fe)l’l m;:ﬁ ;{ﬁ/ l2b@nzy ’é}]ﬁ fg]ge;"?e‘%w-methyl-

2th{azolere-taslgryfitpineyidiar-pib)l S4dinggdrorperadimidazel@-Ee2 5
carboxylic acid (benzo[ 1, 3] di oxol -5-yl net hyl ) -am de;

am no

mlﬁqn@ﬁéhla@lQ g carboxyllc acid ((1 28) -2- benzyloxycyclopent 1 yly amide; 2-
ngt t 5- bo -

el rﬂé’tl)ﬁﬁ d\ga?éwn ] i?ﬁ;ﬁ]ncf)g%mémgﬁ%fzé_%le S8 fic 5- 58 boMYd 3 G-tetrahydro

met hoxy- phenyl am no) - 4- net hyl -t hi azol -5-yl]-[4-(2-nmeth

oxy- phenyl ) - pi peridi n-1-yl]- nethanone;

2- (2- met hoxy- phenyl am no) - 4- met hyl -t hi azol e- 5- car boxy!

ic acid (4 30 pyrazol -1l -yl met hyl - phenyl) -am de;

[ 2- (2- et hoxy- phenyl am no) - 4- net hyl -t hi azol -5-yl] -

19[ A cfyﬁl'l él r\iboé&o lﬁla)nK B Q W g 3 sgl'é'étﬁﬁ Il tﬂe Zb(r)?up compjrlsmg 2-
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137 napht hal en- 1-yl ) -am de;
(4- benzyl -pi peridin-1-yl)-[2-(2-nmethoxy-phenyl am no) -4

WO 200605893 t hi azol - 5-yl ] - net hanone; PCT/EP2005/056390

[4-(4-fluoro-benzoyl)-piperidin-1-yl]-[2-(2-nethoxy-

phenyl am no) - 4- met hyl -t hi azol - 5-yl ] - met hanone,

[ 2- (2- met hoxy- phenyl am no) - 7

nmet hyl -t hi azol -5-yl ]-(2-phenyl -pyrrolidin-I-yl)-methan
oraphthjatent tylj-Hamigten - phe r(Hbengyl-piperidin-1-yl)-[2-(2-methoxy-phenylamino)-4-
ﬁ%étiwgll th%k&lﬁlylﬁ@]ewgao‘g ”EH1@XMJOP@ BMO?%H)%}@A 1”@]t [liy(b rﬁethoxy-
brerenyiamina)donethytethiagol-5- Yi] mtisllaeor& car bo[sZy(ercetb@tyephenylaman) -4-

t
(ﬁ%tﬁylztﬁ}azgl é)?g 2y %F'{ﬁ'g)?n&ﬁg yI mX hL . h| azol[ze (45fluoro Bhenyl)-
oyyroliding eyl 2¢( m@mﬂ@nyla@ﬂwyﬂmwﬁlﬂI@Myllimym?none 2-

g%&g)g/%:ifg@}éﬁﬂ%%@%@%&ﬁg&g@% aéldgg@c‘f% I % Bgrﬁz?fax%y%ro ent-1-yl)

aamide;; 2n4stert-butyl- @r’ggylagur@éﬁzrpqetb)dsﬁhlg@ole 5 carboxyllc aC|d ((1S,28)-2-
W&ﬁﬂ@?fb%&ibﬁé}{thwyl amfielTet @/(Ll cS/Qr‘ld'iB@r{zo?Ianrlo‘)—ﬁ%@tﬁl/’\tth@zole 5-

| am de; hoxy- benzyl))-pi péera
-qarpaxyhic agd 5@&)‘? Rﬂﬁ'éws?*y&m'mﬁnid yﬂbérwsl? 'Hﬁ é(i%ﬁ%%hepzyloxy-

é'@[ob IB&rbamo )-4- methyl thlazol 2- yI] terephthalamlde [4 (2 5 dlmethoxy-
am no) azol e- 5-

- yl
i Qengglp)ooqe_[ag@;ﬁ Z)&L]I'[X %—mqﬂpquqlﬁlegylarmn))) é-mlqjlgyl thlazol 5 yI] methanone;
2. (szﬁﬁfoQ%MerB}m%)amﬁéﬂ)yI ﬂﬂd’i@fehsl tarbbkyhé AcRr Pr=BeHzPIpyolidin-3-

d b |
Y TR R B OB BTIA ey -thigzals S <arbryli pasid | bonzyl
|[ﬂ1eﬂ9ll-zﬂm68 3- (h%&hb%ﬁénbl%ﬁim{)ihﬂﬂbﬂqu}ﬁiaﬁolg'SYJ:am&S)JW& )acid (2,3-

phenyl am no)

A paas LAl ST BTSN 1 X ATReb G aphegyamino)-4-methyl-

&h?ﬁolﬁﬁ—iﬁ?mwegybambﬁ\@)r}oﬁybenzylamlde 2-(2-methoxy-phenylamino)-4-

nme | aZ0l € ar DOXx, | C acC

CReBHt el crzoatyfic Darte. (oagmetimsigy)- ARy | af(2methoxy-

WﬂaﬁfdﬂLm%ﬁylﬁﬁﬁk@e3 =SabIQKY lacid 2 @Ldichloro-6-methyl-benzylamide;
or met

R o RH kRN R B bortoe acd. bavmiaryie: 22

Cméthibgly-plegi/ianano )demethyl-@xazble-5- carboxyllc aC|d 2,4-dimethoxy-

. qtnggl)é%&j%dﬁ%trwg' no)pggﬁge % é ﬁ)ﬂ Ioxazole %)&Ll%ccacid 4-fluoro-
23- (rmum@h’rwwb@di@myrhmn Izq)z-rﬂetﬁetymHenQIEmmml)-BHErdeﬂsz@Wbarboxyl|c

4-f | f
298 RreaR R, e ralbere o e s R Bty acid 24-
ad]métlfbgyl-bgngdamiee 2-(2-methoxy- phenylamlno) -3H-imidazole-4-carboxylic - acid
%orﬁ trlﬁl&;‘%@?ﬁn l'gﬁ%%")gn glr—nl- h;n dazol e- 4- car boxylic

2 (2 met hoxy- phenyl am no) - 3Hi m dazol e- 4- car boxylic

20aMettiod Zer gyrithesizing 3- cornpdundr kavirtghihe- Steuckyralahomwila 2011, 111 or IV

gobhe
SFriafinee BYP bAEHERAfy 8 SRRV PORHLASODEE e
step of conden3|ng a conpound of Eormula XXX O Ar' 'L
2 X OH XXX 30 with a c@hﬁpﬁqﬁx f mul a XXX, XXXI |

) III or XXXIV : L2~ Are 1 L2-Arz HRI-R9
HZ~ "Ar2 R ~ R19 R19 XXXI 5 XXXI I 1 XXXI'V WO
2006/058905 PCT/ EP2005/ 05639§xx138 her eby obtaining a

C= S3mpeingrs Fam "’1? oo SoRinproctlyt,
Ar?

HZ' AR . Lar H. 7 TRegs
12 7\ Z\
HZY AR \_R1/ R12/ R12/

XXXI XXX XXX XXXIV
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vi;- ") ) Le ;1) RAJ I Il 11l OA2 Art.. rZ2 RIR
“ 'L RlsJ] 51V wherein Ar', Ar2, L', L2, X Y, Y2,
wRids/0F®0aNd RO have the sane nmeani ng as that PdEREPWEE 056390
in any of clains 1 to 13. 21. A nethod according to
cl ai m 20, wherein the condensation is perfornmed via
the formation of the acyl ﬁJ’gI oride of the conpound of
Formul a XXX and then by the ™ 10 coupling of said acyl
dierehyi abdaining b compoudhpidtonaiulafl, IKdHeuNa XXX, XXX 1,
XXXITT or - XXXI'V. 22. A method according to claijn 20,

erinthocgden ti [ r f-orqed, Usi
%Lr%bla{é‘\| 0 pfq“l\mg 3%%; a ;J?t\q& érgﬁ?%p’ Y @g—ﬁ\ﬂ
presentefOf suitable basey/@3. ARtethod accardlhg t&
claim 2%, wherein the suitable coupling agent is

sel ected ftom 15 the gr oup 'Eorrpri si ng I

hydr oxybenzotri azol e, o-benzotd}iazol-1-pd -N, N, N F14-

t et ramet hyl ur oni um ﬁésgaf—zﬁg(’f\ Sphate’and the |ike.

24. A nethod according tq&gjl‘ jm Redr 23, wherein the

sui tabl e sol vent is sel ect from the group

conpri si ng di chl oronet hane, diMret hyl f or mam de and t he

like .or, mxbure 2tpege 2'§@5 a i ng. 1o
a"ﬁrﬂ/er%'f] '%rl ’a’%\(rtrzr’sizé' ’t%’ ¥4c¢ erel%naq(ﬁgﬂgé?{gﬁ gﬁﬁ%g@%ﬂ%ﬂb as that
sadfieed andanyfaf clainhétgtdup conpri si ng pot assi um

carbonat e, diisopropyl ethylam ne, triethylam ne,

21tAimetbpd @ogdrdimgnte elaich 20 whietein s condamsatinnd isaperéaraied gvia the
¢ 0 ) _ : . .
 Bridlen 8¢ U oreride o° o, EYRRSR BEFUTURS 30O€ gHE Fen by the
Acapplinspofihehid Bedichiande with the compourstiobForama KXk Xape XXX or
2%@ 26. 28. A conpound according to any of clains 1
to "and 27 for use as a nedicanent. 29. Use of a

22CRTRAHEE a@&&r@{ngi tggcléiFkh 29Y whkref gi'/egg%r%dgggati%ﬁ @N$brfofméd using a

an _1on channe | ocker. WO 200¢ _
ruitabipzoeRingsEesopin a Jtable solyeat, iy the Praseper plieuiakie Pashg
to claim?29 as a bl ocker of an ion channel of the Kv4

23¢ A methodraccorting: t9gidiey 22, whereinthe yiitable conplingragent is selected from

aReor didlp t TomipRikiiy29 hgdroRydinestigsol®f abdr2BtrigPGINAIN,N,N N4-
of the Kvl famly of ion channels. 5 32. Use of a
clgkpmatilugrnisp hexailuporbesphaieanddhe 8ke-as a bl ocker of
an ion channel of the Kv4. 3 Eam I % of i qn-c@annel S

2434 mataed gecoxding i Al 23 O SBd WRETelbhe| Seitablo golypnigy sglected from
bihe CdrBilip @bmphAsihg Hidhiremethans, difrethylfarindmifi@aint ytheflike @t mixture
channels. 34. Use of a conpound according to any of
cthss 1 to 19 and 27 for the preparation of a 10

di ¢ nt for the preventi [or treatnen f .
252% ﬁrbqtﬁﬁﬂ%c%@ngjﬁ%g@ggfgc\;{%{g@o%] tg?%g w?\ereln ‘tEne swtaBIeODase is selected
from the group comprising potassium carbonate, diisopropylethylamine, triethylamine,

triisopropylamine and the like.

26. A method according to any of claims 22 to 25, wherein said base is used in an amount

between 0.1 and 5.0 equivalents.
27. A compound obtainable by the method of any of claims 20 to 26.
28. A compound according to any of claims 1 to 19 and 27 for use as a medicament.

29. Use of a compound according to any of claims 1 to 19 and 27 as an ion channel

blocker.
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with ion channels of the Kv4 famly. 35. Use according

to claim34, wherein said conditions or diseases
was®onssaaved with ion channels of the Kv4 fam PEI/EP2005/056390

preferably Kv4.3 ion channels is selected fromthe

group conprising cardi ac disorders including

arrhythm a, hypertension-inﬁﬂfed heart 15 di sorders

i ncl udi ng hypertensi on-i nduced cardi ac hypertrophy,
30dissoelde cempéurtchaccording/ tuslainy 29 asnai hletkediohan i ¢hapasl, of the Kv4

%%Hﬁ28ﬂoﬁﬁh5ﬂhﬂ§ord injury, traumatic brain injury,

t

anxiety, insomia, encephalonyelitis, Alzheimer's
31%%@!5&0%5&4&&&0 ndtoCcihim 29 9?%#&@%#5}9&' AR of the Kv1

and Parkinson's syndrome. 36. Use of a conpoun

dewdy gl ieg channgtdy of clains 1 to 19 and 27 for the

preparation of a 20 nmedicanent for the prevention
ddeq ofra eereeeuidraccamingdadam #9orai0 af & bleskar of g8 den ehasgel of the

V413 filly SR RARPaAnglE. the Kvl family. 37. Use according
to claim 36, wherein said conditions or diseases

332385061 R ESHpNMndaccEidingB MR 2® 31t dxea KlodkdrasiahYen-channel of the
preferably Kvl.5 ion channels, is selected fromthe

gl famiyiohianshagnelsr di ac di sorders i ncl udi ng

rrhyt hm a, hypertenpsion-induced heart 2 isorders
34?‘1{%‘% é{ﬂ FRYIPRHEE ACcEAEINg i RY eﬁéam@afm ﬁ%aﬁag far iy Rpparation of a
dinedicalném fof thblirevenesdry abhdosredtednhi sfcdonditibs 8PHik€4®Y associated

stroke, spinal,.cord [niury, traumatic brain injury,
e‘ﬁ'gb'ﬁﬂghﬂf‘)ﬂf’ ?fttﬁ’§!kv‘5t%?+'l¥ty, i nsormi a, Al zheiner's
isease, .multiple, sclerosis,  denyelinating diseas e
35455 Bk i BIrE v BRET 419 DS T pEef GSETGRg with fon
hannel8 of ther Kéhianly cprefeasiblp KvoB ion pealinelnieskleted from the group
treati ng 30.cardi ac disorders. 9th Use ac%grdi nﬂ éo heart
cYOLTRAsEE SArdAE (izorders FIClGgaATENIEYE. o THRETRIApdYcsf  hea
t disatiensg inctlidingr thgpertemionkiduted v oardiasy bypamroph, disorders of the
2006/ 058905 PC‘II'/ EPZOOP/ 056'??9% 140|40. A , L
prheé\rl?%cséﬁ sm. e ugbnﬁ;p%% SPFY, PR %_pﬁpllr%a} rgsardalnjury, traumatic brain injury,
pdrediatyg c éngorrodd, | \eneeprafinafelits, e)ddzheinearts disedse, multiple sclerosis,
t icall i ' f a conpound
a‘?:b?; r ﬁ%}@gt@é_egﬁﬁgﬁ E%Mé‘?éﬁgg%yﬁsmgg_ and 27. 41. Use of
I 0 I .
a6 B TBRAA LSRN ol BPOBRROT i 1920027 8D Blphlion o
whedicaroentdorathrgirevesfion aed/&w edtanent 9f copdidiPes abilipeases associated

@Xﬁ}, ignicﬂghr&gga&qﬁé kyfmilyse according to claim 37,

wherein said conditions”or diseases associated with
37| b aERAAFHS cflim BBC WA 81U otndiforkCbP Lol TREBIAEY with ion
group conprising cardiac disorders includin
aehenpelnef te Hyipiemilsrrpierablnvtedprhehannelgi issetgstes from the group
| QEPAOHEINGO cBMRSRY (RERIRE HIdaTHEY ChRfhy PRTiSll XGpNRRIhLIARRED heart
di sorder's of the nervous systemincluding epi | ecﬁsy,
sdisQspers wlllﬁ'tﬂ_g mp%rtqnﬁj_ouwguceﬁ aaafﬁEPcthWan gafders of the
eRrEaRad R Icludihg EMEDSL ¥trokd) SBIMRI Bord iALANEkARRatR brain injury,
di sease,” nultiple sclerosis, denyelli nati'ng di sease and _
FR{IcRPhalRYAitis.s afriedhe inseminia s Alzbeimersh dispgseut melbple  sclerosis,
CmRAhAtInGHistase bR ParidridoR's 8{MardMef Or the treatment of
15 conditions or diseases associated with ion channels
380fisd BEcdiding ftaridim. 34 beR3erePhe bRPardiva .o d AedBMBAETor treating
44, Use of a pharnmaceutical conposition according to
cFeRHiAG A5O18FS- t he treat ment of cardiac disorders.

39. Use according to claim 34 or 37 for the preparation of a medicament for treating

32

disorders of the nervous system.
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45. Use of a pharmaceutical conposition according to
claim40 for the treatnent of 20 disorders of the

WwWmersnssosyst em 46. Method of treating cardi aBCT/EP2005/056390

40.

41.

42.

43.

44.

45.

46.

47.

di sorders conprising adm nistrating to an i ndi vi dual

in need of such treatnent a pharnmaceuti cal

conposition according to clgim 40. 47. Method of

treating disorders of the nervous system conprisin

aA rpharmacetical gcamposition i qodipvisidged pharmesedticsfly sigegptable excipient

Ea{n?iaat ﬁ%eﬁ?&“@ LHBGHY Ghiotht SYUBSHbdUnEacBGERE b By bPclaims 1 to

19 and 27.

Use of a pharmaceutical composition according to claim 40 for the treatment of
conditions or diseases associated with ion channels of the Kv4 family, preferably the

Kv4.3 ion channel.

Use according to claim 37, wherein said conditions or diseases associated with ion
channels of the Kv4 family is selected from the group comprising cardiac disorders
including arrhythmia, hypertension-induced heart disorders including hypertension-
induced cardiac hypertrophy, disorders of the nervous system including epilepsy,
stroke, spinal cord injury, traumatic brain injury, encephalomyelitis, anxiety, insomnia,
Alzheimer's disease, multiple sclerosis, demyelinating disease and Parkinson's

syndrome.

Use of a pharmaceutical composition according to claim 40 for the treatment of
conditions or diseases associated with ion channels of the Kv1 family, preferably the

Kv1.5 ion channel.

Use of a pharmaceutical composition according to claim 40 for the treatment of

cardiac disorders.

Use of a pharmaceutical composition according to claim 40 for the treatment of

disorders of the nervous system.

Method of treating cardiac disorders comprising administrating to an individual in need

of such treatment a pharmaceutical composition according to claim 40.

Method of treating disorders of the nervous system comprising administrating to an
individual in need of such treatment a pharmaceutical composition according to claim
40.



