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WO 2007/ 104719 PCT/ EP2007/ 052243 DI PHENYLUREA
DERI VATI VES AND THEI R USE AS CHLORI DE CHANNEL

WGBLOOHERD® OR BKca CHANNEL MODULATORS TECHNI CALPE/ERID07/652243
The present invention relates to novel diphenyl urea
derivatives useful as chloride channel bl ockers or

oENTIEHEL SR A5 DT SESKS ErSmIDE AN
met hod f oBLOEGKERS O BKoa GHHANNEeMORULATERSSI ti ons

conprising the conpounds of 10 the invention.
BACKGROUND ART Chl ori de channels serve a wide variety
of specific cellular TEEENIGA- RIE4D15 contribute to

the nornmal function of i.a. skeletal and snpboth nuscle

Cehé preddit Mveiion QQ%Eb-%eiosnéVeﬁ’ ngh%ﬁZMré‘a H@HV&i\)ie% lj%‘é%lﬁ Yas

cell, frombacteria to mamml s. It physiologlca
chlorigg hanpelRjechars fr Ekior CHBNLREMPEYEIUET on to
Stradtner agpe@s tied inveatioR dlaRszeo theLestof ahese compounds in a
th t(ifa\nstﬁé)l t hel |6’1I oh {ranscel ‘ ul ar t. .ansEort .and th ds of
MER [UitF'ERY i 310 & PRaTPaEHtd %qmp%?‘@%% proprisipg the compounds o
the inkekiewd.se, The Cat +-activated BK channel s are present

in many cells including nost central and peri pheral
nerve cells, striated nuscle cells, cardiac cells,
smooth nuscle cel | s BACKGRQUNRABT t he vascul at ure,
the gastrointestinal tract and bladder, in endo- and
eégﬁfr?d%ec nﬁ@%ssélrgélaqﬁibﬁg/a?i@g&%_ écgicbééﬁllérsfuﬁ&gydsrhnd
kidney tubul es, lere i s a continued strong need to ,
contrigpigyiodee dwnmalifvnstiae of {8 sieletrl apd ggopth MI@e‘Pe”S- Chloride
chanrid|9akepotiblyBIstAdGh @088/ cdTD thehabatcteriand nmrhhad Their
h .olgtl glfeg phar rrgcol oetﬁhtﬁl prof| l.e. Fu thlerm)re,f t here b
PRYSIPIRALAs 4S5 R Ja e dOthC UerTegpalian g siklikadion of fiag embrane
potentialinainedpithalial ef fracscellaks danaped andt dcidificktioncoipivacelkiar
or an%ﬁegoos/ 023237 and WD 2005/ 023238 (Posei don
9 armaceuticalg AS) describe the use of ERG channel .
opisawise, fldie Chs™-actated MK chanygleraseqpreaent int mang| calledncluding
most %@nﬂﬁ“éﬁﬁﬁ:ﬁer@i PASESVBNEbISAISH AEd FhiiEWIE HBISS cardiBGells, smooth
t he conf'po nd, isclosed I1s 1-(3- , , ,
muscle; ¢¢lls el %\%@'ﬁ‘wyﬁa HBﬁ)MaFCQLaE%ﬁ( ﬁle‘o%st&?'ﬁt‘?ﬁt'ﬁ%ﬁm[ ana bjadder, in
endo-}j@)@dﬁ@?@ie@gubé 'rnf&:ﬂ(déhg Eahbrleatic b-cells asng in klig(ne tu%ljles.
t - carbamoyl ) - bi phe - ur ea. . ,
BT @ R URR S bndiikst] BaroURE iR R B acgie @ Chioride
channel loake rsiov BK £ ongrnel asodhiatohs andl wiih arhbptimiked gHaumaeblogical
. bl r . C [ f r '
profi B Hof EEAS LA pPRFH Mhfelpofis SRR MG
unwabteck side efetisasseciajed witstalder dampaeigtdsobj ect is the
PN Izaoemz@fzswﬁaqw@éo%/bbsés@g%%id@@wa%ace%cals A/S)
007/ 104719 IE /| EP2007/ 05224%3 L
describe the use of ERG channel openers tor the treatment of hyperexcitability-related
neuronal diseases and cardiac arrhythmias. Among the compounds disclosed is 1-(3-
trifluoromethyl-phenyl)-3-[2-(5-0x0-4,5-dihydro-[1,2,4]oxadiazol-3-yl)-4-(4'-N,N-
dimethyl-carbamoyl)-biphenyl]-urea.

SUMMARY OF THE INVENTION

It is an object of the invention to provide novel compounds which act as chloride
channel blockers or BKc, channel modulators.

A further object of the invention is the provision of compounds with a better
selectivity. A still further object is the provision of compounds with a better potency.
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A further object of the invention is the provision of
conpounds that act on cell or tissue specific

w@e hdoonogde channel s or BKca channels. A still f{RECT/AP2007/052243
object is the provision of onpounds that act on
speci fic groups or subtypes ©f chloride channels. A

Shi r .

ot PO of AR B i 5 e PISUSI 8ok e BERAHEL ack e or
tissuel@pe@tﬂc@hh?eida\nh@unelsmr(Bd&mclhabnelct . stif furtheir lobjegt ierible provision of

I lsovi des
R S e e S T
|(prt er CF@efFiG@”F@rPrQY@‘PiP’OfL@O@ﬁ?UB@ withsmpe,ARligabr

pharrﬁébodwém BrafferlidS siiGPEE khetio behabidar, mekHilasait )Solublllty and
e acceptable salt thereof, wherein RR R", RP, ,
etlica R5 and R6 are as defl ned below. Inits second
aspect, the invention provides a pharmaceuti cal

r ' I '
armunﬁ SE ?Qﬁect &%"iﬂ{}érﬁﬁc;hg? oy dé%‘végg&%lﬁ?ﬁg rcytrg% &gﬁr@’%rmula l,
i soners or any mXx e of its isoners, or a
phar maceuti cal | ceptable salt thereof, 15 together
with at |east gne piarnmaceutically accept able carrier,

exgfpi ent or di
i nyention prOV|d

dent. In a further aspect, the
s the use of a conpound of the
its |%?mers or azé m xture of its
: cally ptabl e salt
urerdf a pharnmaceuti cal

R co oOS|B|on for re\r ent, prevention or
al Leviation of a diseg ot a disorder or a condition
of 'a 20 mammal , includl-' a~hgman, which di sease,

di sorder or condition is responsive to the blockade

any og[ts %Jrrﬁ’%r% &arﬁ& re o‘? W?&Hélast 8?5 acﬂ'f n%'é‘lc}glé cﬁ?lﬂ}rh%cépfable salt
therepfpwhesaindy’, e RS Bod?\ i R @@drﬁ% edrepes fefiad Pelpw. | n a
St itd séadridhes ﬁﬁﬁéﬁnvérﬁ@n'mﬁﬁﬁbé %rbﬁaﬁh%tcéﬁtléél c@mposmon

Cmp&?'@@%@%?pe&“@?ﬁ)bPE%?“V&%@OHB TR

ofi 4 pgr,qupn ‘ﬂqﬁ wentlon any of
its isommers®r angImixaohg of itsdsardersy oaafphmm,accbllcahlyctlcs:eptwle salt thereof,

togetfir BT AL RasEaRF bbhffiecsulRLP 0% otR kP E ARG P gD cuent
ched figthsr aspech therivieotion pnpridesthe ige st @ poaipound of the
mvenﬁﬁer i f&felfé |E8mb?s SHShy ﬁ J(t'uY% Pglté‘@o%rs body ph?rrﬁ&@&tically

er apeuti ca ect ve anbunt

accentahisE@idhereol Her (e BanLiReUTEf BpharmacaisAkGumRRSItgR for the

treatn@nt! prevedfion bs aué\ﬂaﬁcs@ of Qﬁls%débafr@@@@idefﬁ r |aYcond|t|on of a
tahl e salt ects

mamh SHIFSRS A Timah WBEa USRS eI Gaincian i dfshasive to the
blockadhe obichlofide whahhelsforInhaslatiprdet BKEecharesds + pt farnhantanufacture

of a g IRNE, LI AP HIAOA IO BT ERBANT bTRP Admaa A LED

In a still further aspect, the invention relates to a method for treatment,
prevention or alleviation of a disease or a disorder or a condition of a living animal
body, including a human, which disorder, disease or condition is responsive to
responsive to blockade of chloride channels or modulation of BK¢, channels, which
method comprises the step of administering to such a living animal body in need
thereof a therapeutically effective amount of a compound of the invention, any of its
isomers or any mixture of its isomers, or a pharmaceutically acceptable salt thereof.

Other objects of the invention will be apparent to the person skilled in the art from
the following detailed description and examples.
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Di phenyl urea derivatives 5 In its first aspect, the

i nvention provides a chem cal conpound of fornula I,
w@@7/16Z19N~, NH R3 NYN (1) R4 I / R6 0 Rm R5p@NEPH7/052243

its isoners or any mxture oi its isoners, or a

pharmaceutically acceptable salt thereof; wherein 1o

R R, RP, R2, R3, R4, R5 and R6 independently of each

Cri1 vor onadbiey- EEEISEERs it Br THE NFERBEIN: ron

of the conpound of forrmula I, R represents hydrogen;
D|ph®ylurm@mm;shydr ogen; and RP represents hal o,

yl., .trifluorone 15 al k 0r,
b BBt e b Mg Vet s Yhermiba Baipuft of formuta
hydrogen Rm represénts hydrogen and RP represents
hal o or triflu%P hyl . In a special enbodinent, RP
represents trif onethyl. In a still further
empedi nent, R3N ﬂRAP“RS and R6 represent hydrogen; and
RoR represents hdglo, trifluoronethyl,
j al kyl or al koxy. In a special 20
present® hal o, sudh as chloro. In a
m and R6 represent
s hal o, trifluoronethyl,
| uor onmet hoxy, al koxy. In a speci al
enBodi ment, R3 represex ¥al @, such as brono. In a
still further enmbodi ment]; RRR'R5 and R6 r epr esent
hydrogen; and R3 and R4 25 independently of each
any obtta@ormefproa;mmmmajre of itsiigarerse weaiparmaceutically acceptable salt

thereéﬂ'\;xfh' WRomet hoxy, al kyl or alkoxy. In a further
f each ot her

- t i,ndependent.| y
R®, RFg ”%F“ R B8 A n PR sdpity ock o155 et sar
Rydrodenendlo, pifleofm&Byhndfivdtomeicgealkyl bealkoxyguch as
chl oro, and the other of R3 and R4 represents

trifluoronmethyl. In a further enbodi nent, R3
r bpors embodiment afdhe wetripdundrad feenulapy BS eanresenisdyydrogen;

T UERASLRIREeN, ARt ot o SIS SRy, HeRineli.
alkyl @radhow Heg f Hétb%gm%pdﬁa% R rrewneé@ntsdy%%en represents

hydrogéhf A ROTBH RSV @Al teluAEMEBR/ IhQfAdd&kial embodiment, RP
007/052243 4 al koxy. In a special enbodi nent,

repreg@taﬁ(ﬁﬁgonﬁ endent|y of each other represent halo.
| m asfillfurther centoatimeantR®, RS, RépndRhteprédamy hgdagdnRand R

repreé&ﬂé%%@&ﬁf Jdrﬁme?hn;(/ t'?lflﬂorqd?ﬁ&hgky eéﬁ%ﬂ%' %yt a special

npoun entron 1s
embONLrnent's repr@@eotqimﬂwgch\as EBlo(®- oxo0- 4, 5-di hydro-[1, 2,

4ﬂn°éﬂ?rﬂ?e?r@m§od1h9en{* R?, R R® THndos Orgyrbyd mt PiyBRSIBA; ok
represents "halo, trifluoromethyl, trifluoromethoxy, alkyl or alkoxy. In a special
embodiment, R® represents halo, such as bromo.

In a still further embodiment, R?, R® and R® represent hydrogen; and R® and R*
independently of each other represent halo, trifluoromethyl, trifluoromethoxy, alkyl or
alkoxy. In a further embodiment, R® and R* independently of each other represent halo
or trifluoromethyl. In a special embodiment, one of R® and R* represents halo, such as
chloro, and the other of R® and R* represents trifluoromethyl. In a further embodiment,
R® represents trifluoromethyl and R* represents halo, such as chloro.

In a further embodiment, R?, R* and R® represent hydrogen; and R® and R®
independently of each other represent halo, trifluoromethyl, trifluoromethoxy, alkyl or
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N-(4-Chloro-3-trifluoronethyl -phenyl)-N'-{3-(5-0x0-4,5
-di hydro-[1, 2, 4] - oxadi azol - 3-yl) -

wa200vn0470u0r orret hyl - bi phenyl - 4- yI } ur ea; PCT/EP2007/052243
N- ( 3- Brono- phenyl ) - N'- { 3- (54) , 5-di hydro-[1, 2, 4] - ox
adi azol - 3- yI) 4'-trifluoro hyI- bi phen-4-yl} urea;

akoxyy o2 eascipl eRasiyenty i #a FS ingepepdenily f gsh pihes rgpregent

halo. jrad |fwzmr-@npogilmem,t Ri tepresentetibgro and fRieapresentg fluoro.
Ufneé‘s élaﬁ‘erﬂpég %é %BHgbfﬁac‘cﬁ@ﬁﬁmv%nﬁéMs ther eOf
Def ubst 5 In

fion o i tuent e context of thi

I n
N-(3,%- ﬁk’yfémrpcnhewal )V r[SpiSe@xnt S-dlinydicol 1.2 Hixesliazo-grit)- or
trlfluok&rﬁ@thyl Bipkehy B uiréa;st r ai ght chain or branched chain

Si X _carbon ncl ud but i mted
E'orﬂévrwﬁvorogeﬂ VoS hONE 13- GsBed -yt T 3 aeiazor-a-yi)-
4 tnfhokruhgihyl biptiehyl4- yE}ruieaexyI met hyl , ethyl, propyl and

- 3%@2&@?%%@}/@%{ (%f % gg %b&&@blg\éhi(%%dla?ol%-?l' -lﬁly-trlfluoromethyl-

biphePfﬂayi}mlC%tl cally Accept able Salts The chem cal
N-(2- éHf&SPé’@ﬂ@n?l? l{(% (BTRRk 'SO&Q{)@% n[]*%ez B BXME%I@MI tabxlfn‘HEdTbmethyl-

sui't he 1'nt ende nls ration
blphef‘Wr‘}ry']Mﬁ%%ude pharnaceutically (i.e. physiologically)

or a pheeeptalicllg actsptadRdst reresf. pr odr ug forns of the
chenical conmpound 25 of the invention. Exanples of

_ pharmaceutically acceptable addition salts include,
De_ﬂmﬁ%ﬁbﬁmwléatl on, the non-toxic inorganic and
Orrgt@uﬁlcg)nwmd)fWéllrﬁ\)@iﬁoﬁaiaﬂér@piéber@ fIUbfb rerelsre; bromo or iodo.
i de
RIS e & Sl s Rk BEancg Blal Bl e td'Sik garbon atoms,
mcludirmg bat ot Inhitechioe nadthy|, ethy|, aropy: spptdpy|,dxityly sabatyl ttHeityl,
j th
penty SEEIEY RARDE LR A8yl afEREARIGA ald BrefonBE Bl s | 1
ghlroxyria ©; alkwew@ewma&tyéls asdefined abeve.t he mal eat e,

the mal onate, the mandel ate, the nethanesul phonate,

PharrﬁQ%uﬂ%’Ew Q\@Egﬁ%b% ggtfphonat e, the phthal ate, the

te, the stearate, the succinate,
t heec ﬁfﬂ*%ﬁ' €0NJee! ndf e @Vﬁnﬁgﬂ m@hﬁ@ @rO\éﬂQﬂ tmany fqrqbswtable
for th@ﬂﬂ@né@d bérri'?ﬂytré’cﬁ)rf @d‘@@lé’%rtﬁé@ﬁcﬁg@é %aWﬁh&eth&@ (|€"éqOI

physiBRGaI)ReariAlS sals iantlais e praugaiis o6 dhifnip compound

of theaneenmtioxbl e may be useful in the preparation of salts

BRI PR ArPen€ aOl R Ra RN, pythout
limitatit dpe aohdoxigdnergadii andargsaia acnd@dzlﬂ@?v sammh as the hydro-
chlorlggl/hg':?ﬁ}&? %@ﬁ%&é%e%%@"ﬂ{@é em c n‘ggﬁ y[he sulphate,

acce e cationic
the fomq@tq AR ACEE, |tH§I3198@ate\MthQ16§ﬁ0rpﬁ¥ﬁ the pgrﬁzer}qwlrg’@@,amnthe

benzdeh@ ﬂh@tcﬁﬁﬁamme thecitatd: itheneniithateeBs @dartate t the famaeate, the
guta. SRS, R Sadnl il e RSBl Sy Kl e
metharmyudphwhatd, thbeaphthaikine8-subphicnate, tge gmthalate, the salicylate, the
sorbate, the stearate, the succinate, the tartrate, the toluene-p-sulphonate, and the
like. Such salts may be formed by procedures well known and described in the art.

Other acids such as oxalic acid, which may not be considered pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermediates in
obtaining a chemical compound of the invention and its pharmaceutically acceptable
acid addition salt.
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5 anionic group. Such cationic salts may be fornmed by
procedures well known and described in the art. In
wae b@7gormiext of this invention the "oni um sal tBCT/BP2007/052243

N- cont ai ni ng conpounds are | so contenpl ated as
phar rraceuti cally accept abl e salts. Preferred "onium
| t lLude t h | t t .
cGrrBaea A belicul 2 dPiaE i dsl of 2 hemisal gompound

of thelioveraidrsinclExlenpitbsutdifmipateon, tre podidmyghd potassinim,tthe calcium, the

magn%?%s'r"ﬁuftf} ﬁ%’”ﬂ%gﬂrﬂﬁu yqug@%mbﬂcﬁm LUt Igéu"ﬁﬂ]% Cand the

E rugs ces atcor
amma@rHem $aje anpdhe |lkﬁ,c¢flﬁjcfﬂ@nt,€@h9@ﬂ3ﬁ§§n<ﬂr@ﬂﬂfq l@Me&ﬁJOTbﬁ@nt@Irnlng an

amonl@@r@ubeggéh ¥8tiSHic d8lts irdy Bkl rthedf WB&)C@HUF&‘S@\NeH)Rh@Wh and
ﬁ%‘j@p E particul ar 'interest are compounds

descr Ipjt %aatt a carboxyl group, a 15 hydroxyl group, or
am this JodteNt @fiphis ﬁimmmbaSh@fomunt Sdiise ofl 8- corsbinres c@npounds are

aiso RGPS Al pra et Raln SR SroBORS: BrefBiret"Brium satts

includeritiie siof lipliem fsattastheaxyetdadty Ianium salhaneibewutyictosiikyalkyl-onium
salts.@ccept abl e sol vent such as water, ethanol, and the

| ike. Dissoluble forns may al so |ncI ude hy drated forns
sﬁéﬁ”@?st CPfePrQOOFTBmﬁWI f%rfrzu_s oftthe Ctﬂ‘ieﬁi}@ﬁl aoglpqtrﬁ@ of the invention

mclud@z%&ah‘fmgléétoﬁf suftdtsle orodIGE ¥ ehe E@l@stbﬁééaﬁaé’éﬁ raing toélﬁé |ﬁ\)@#1t|on

h | ubl
including: ompBHIGE §died 85ari pemors readivh T RValie e G0 of the
parertt kompoovenOf particuterimtiesest 2se kb mgioundbenadifiect at atcadodxy! group, a

hydro&?l e@r%u?kb ér‘?ﬂ |Ho beeufan tgﬂﬁés BPEHJ.féHFé’&gH\‘?&.\% argeesters or

nven
amld@ er eoi soneri c for ms - including enantioners,

d' @?bﬁé@@é’%%nﬁi&n@'oﬁﬁé ?rﬂ/%n'tléﬁ'ﬂﬁéysbe F?@v@lé&’ﬁﬂ&b@ uble or

ude such 1 soners and ures thereo

mdms,oﬁ&leg,gqrﬁbs topgherwithyg ppgfrggcelg@ @ﬁ%gtap@rsqu@t such as water,
ethanbE&‘ahUVtﬁélhRG Ifss@ﬂbl@ﬂirmssrﬂa}ilaﬁso |h6l@\t§@ Hy@rétb@&@rrﬁgsbd:feds the

monchllE Mol Fod Bl i o GeB8 e Thgh rd, anc e

like. Ih gehadsd, theaissaulsle dssesl aley cdnsidergdesquivaler@dbliredissanldle forms for

j tiomars Racemat es, and
the p%gg%%%?f‘torirlé‘mvegrp W1 ey and Sons, New York (1981).

Optical active corrpounds can al so be prepared from
lsomeyptical active starting 35 materials or

LRGN Bsgﬁﬁ%?ééatgbacgﬁﬂhgég s?ﬁ’l%lg‘?Hﬂ?é E*ﬂﬁat Rt W@E cIfEI‘%‘e

i nventl r Ia eIIe
presenbinyenfion Mmay @ﬁﬁttlﬁﬂlfffﬁﬁnt $leEeqisRBALic M Mneinchising egantiomers,

diaster8IRRMUNEnd 35%-RAs-Honfdse atoms WO 2007/ 104719

L Brinvenmon riaes al sUb preETs ABCEY rtieeH b sebfading
racenfiessixrestass number usual Iy found in nature. The

lsgf%g%:dosﬂtgéméd }es%llJa?i\é’neoq%tiggla\EéHnte?é, 'k\ﬁ%wn%ttﬁ%é gﬁll&g in the art
may be used, and will be apparent to the average worker skilled in the art. Such
methods include those discussed by J. Jaques, A. Collet, and S. Wilen in
“Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

Optical active compounds can also be prepared from optical active starting

materials or intermediates.

Labelled Compounds
The compounds of the invention may be used in their labelled or unlabelled
form. In the context of this invention the labelled compound has one or more atoms
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The | abel | ed conpounds of the invention may be useful

as diagnostic tools, 5 radio tracers, or nonitoring
w@yenues7in vari ous di agnosti c net hods, and f orPCTERi000052243

receptor imaging. The | abel I6ed i somer of the invention

preferably contains at |east”one radio- nuclide as a

repla%%ﬁlay a9 Sr'n%f’[#/rl]q&e%g orp% r%ﬁgé 8@%%3'&3’?3@% e ﬁ‘grent from the atomic
massianneadd oumbhaeuszallydoucd irdeaiuse prled Ebabing veid [adlowezhsyrquantitative

detecﬁg@%ﬁg%ye@%@u&ow 10 (tritium, 13C, 140, 1311,

18F. The physical nethod for detecting
t he lahsliedcomptngs ditthe Hwepiies amdy beveatul aa diggnpste tools,

radio %béﬁst 8¢ nid oY Rg Hgeh BNinERrRs Uaditishie m&vd$ Pild fo)r in vivo

e Photon |maging Conputed Tormography (SPECT
recepwd%@tgmg Resonance Spectroscopy (MRS), Magnetic

Rekeo butiedlissrgendf thRhyentandoreferpblyamnfeinglat asagne radio-

nuoicgSEH AR ?é%ﬁgﬁﬁﬁ@a%%aw% 7% h@e”%hé%ﬁ i3S AESHRE n he

contept effarssidveytiarotnegadicowaliderst prefrablyrselediedifioat ’H’(deuterium), °H

tnt,u,ﬁzn‘ti@emcswws 165 t2h|o§ﬁddqscr| bed in the working
l es. The starti ngﬁto materials for the processes
i

dEBe Physiaal mettied foF eGtasting e .Iaév@dleams%m@r RribRrpreseagvention
may H@Qéibbﬁédb‘ﬁ)rﬁmrcﬁﬂEWsWVémd hodmdié PRoton Imaging

Com%ﬁg"ﬁé?ﬁﬁéﬁi@x&@*@? hT A ?é%narwe §%%¢ﬁ@éceﬁﬁ3®?ﬁ%d
Magnefic Razenanve irhaginguMRIY, areh@e nputeth Axiak Xhag st ombgraghd (CAT), or

the reactions descri bed herein may be
combﬂa@ﬂﬁ%é@er&gf 25 conventional techniques, e.g. by

extraction, crystallisation, distillation,
Methodsm&tregaeqﬂgn etc. Biol ogi cal Activity The

C?H@%gﬁgﬁgﬁﬁstolﬁ%@fn%ﬁ% hﬁﬂ% FFEba"f‘éc?b %%Wénﬁ’&afl methods for

bl ock . chl ori de s or
chemigrt syhgsigee 9. thaserdgscaled dnpiunasiog exa@piasy dreisarting

mateﬁ&@%r&hblpﬁb@@s@@lde@@hbw twthéprbb@ntsaﬁplucmu@rﬁ ar®kaswa e A may
ool ar m below 1 to

readi 2 pa a6t DY CaienioRal Pt del ReRsmi Bel el aalahie chémicals.
r Atpol aieecbrapoomd ohthenielsntidivE#Che @onebited talancthanoempound of

theln%nt?osr{ ?gﬁb%@}]%ﬁ}{%ﬂe&qm&ﬁg&yt es. For neasuring the

ourids, various chl ori de

cTﬁhﬁ @@U mod@&ts@gﬁ thﬁﬁ&ﬂpﬁoﬂﬁdﬂﬁcrlbﬁd hereinr maydre iselates by
conveHiidhal RcAnigueshes. rEﬁ;s BY R ctlém%rfﬁﬁm%‘ﬁﬁj@ ofdtilltien, chromatography,

I nvention are considered usefu for the treatment
etc. prevention or alleviation of a disease, disorder or
condition responsive to the bl ockade of chloride
Bmm@h‘@d]l’ﬁétﬁ"tW\D 2007/ 104719 PCT/ EP2007/052243 7 In a
enbaodi nt t he, conpounds of t ntio
fubfe bk

’gﬁé Icglg]pé) n n fn h? rd
camRoyNgs of e Prasent yehiRAfrHeefu eenolgghloride
chanr@dl$ ev naddutators of BKc, channels.

Preferred compounds of the invention show a biological activity in the sub-
micromolar and micromolar range, i.e. of from below 1 to about 100 uM.

Examples of types of chloride channels are Volume regulated anion channels
(VRAC) or chloride channels of osteoclasts or erythrocytes. For measuring the activity
of the compounds, various chloride channel blocking assays known in the art can be
used.

Thus in a further aspect, the compounds of the invention are considered useful
for the treatment, prevention or alleviation of a disease, disorder or condition
responsive to the blockade of chloride channels.
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a bone netabolic disease, such as an osteocl ast

rel ated bone di sease, such as osteoporosis,
weoerneropausal osteoporosis, secondary ost eopPCDEPHN7/052243

osteolytic 5 breast cancer bone netastasis,

osteol ytic cancer invation, ‘or Paget's disease of

R0 spefleCeEBeadIt, L bR BRI e i B s ered usefu
forth@tr@atrﬂemtaprmr‘ctjbntanadiEVIaéom of: such as cancer,
. QAL CCHES gﬁﬁ%tsaéneost%@&%@f relétléa%o?l@rtﬁ ase, such as

reast cancer, ér cancer, renal cancer, co
OWPS'Sﬂ.WﬂWP@U@@rﬁ%@OP%QW& %%qu}gaéhﬁfé@opom jogteolytic

brééﬂcc%fnceﬁbbﬁ@Wast@%l@%@[@élyti@&f@@@ﬁmvahUﬁ%‘r@@get s disease of
b ht hal m ¢ angi ogenesi s related di seases, such as

udati ve macul ar degenerati on, age-rel ated macul ar
o distapmsdhat aerespdMyive teinhioiern bﬁ/angibgbﬂdzstls such as diseases that

. T ati

i RPBIAere S oL L5 IR HUARES bankd ARgh R ey prostte
caneey.lungcamear, begast eancer blaﬂd@t@armrorgnal c@nq:efop@homcancer
getric PaRiERt b‘ér‘ldréatlé‘éé’chﬁe‘-‘rCHvﬂar%m”ﬁela?ﬁ%& Hep®dma, sarcoma,

neovascul ari zati on; and di sease, disorder or
ly®BR8M&: on that is responsive to reduction of

e o fﬁﬁélﬁﬁ@éh@lbgeﬁé§§$élhﬁad Gide8sés sieH laarexXuiBavé AfiumT,

o Rl Sa B Bt e P YA S, b siesi

retngpathy| mrslifeeativZ0digbetic metimopattye diaitedic dnaculéar edérsa (DME),

|s&?e9élgtaf§ n‘T‘ch@élﬂ% I(Tg' Fégfn §§b orad??e(?g‘o?clgél%g eregééﬁfthgr L
pramttmty f neovaseular giaucesta, angreoreeadli naovascunrizaticn; and
. &E]as% i de%‘?@é@oréﬂin%ﬁfo%%apfs resp héWé"Eb F&ﬁ}éﬂaﬁ'oYﬁtha‘bc%ﬁar

| ati on of BKca channe speci al

PresByai peslt as pRelag BM@W@%OWOF{%@Q{@&'ﬁW@rﬁ%&r@ron'C open-angle

glmﬁﬁr@e%ﬂﬁh% glduebnichgnd cidatynivictioncavssd bzfan@le -closure
alleviation of: a cardi ovascul ar di sease, suc

gl%‘ﬁ?é?%scl erosis, ischema, reperfusion injury,
e rhbaympeatdiemsihais, pm’laeim’nd; arterial inflammtion,

. Siép{@_%%ﬁ?hgérdéchaem a or ischaemc 30 heart di sease;
an o ructive or inflammtory airway di sease, such

ANy iy ey RspPEdie oPMPOLNGR el sBNPBIISarepanFidRIeRIseTul for the

treatn@éﬁthpmnén o@%h@\ﬁéﬁ’@rﬁ 6f a eiRdse 0disdrdddtorlcedtiBion responsive to
i cosi s, tabacosis, byssi nosi s,

the mQQP%HPH&il%CaEQ?W@Fom s, pul nonary enphysenm, acute
rIes:plspad:largmdodlrmaﬂstkseyasuinmmdsﬁ&[bﬁ}e imaantioa drarmgnsidered useful

or o el Feh sy by o U BRI Fop 025,21 T

ructive pul nonary di sease
a @WSC%BOdtSI@ﬁEGSSUQﬁﬁSJﬁﬂ‘@rQﬁCﬂfWQISISt isshemtiaggperfusion injury,

hy?%%ﬁ@l'oh' Fost&ses, Ritdraninplantth I.\M’fy mycbdr&ial %@ﬁééMié ¥r idEhaemic

stic fibrosis, or cough I nclud |ng chroni ¢ cough,
he@)( PBAI9.on of airways hyperreactivity, pul nonary

o arf bibstARItive omuﬁﬂmﬂmmormanwwem%m suoh lagramdayr iy pdrieagtivity,
pn%uirio}%%id&%l%%%fgkﬁ 5304 CE%%% &l oﬂ%gégsflsecptllosm siderosis,
silicosis, tabacosis, byssinosis, sarcoidosis, berylliosis, pulmonary emphysema,
acute respiratory distress syndrome (ARDS), acute lung injury (ALI), acute or
chronic infectious pulmonary disease, chronic obstructive pulmonary disease
(COPD), bronchitis, chronic bronchitis, wheezy bronchitis, excerbation of airways
hyperreactivity or cystic fibrosis, or cough including chronic cough, excerbation of
airways hyperreactivity, pulmonary fibrosis, pulmonary hypertension, inflammatory
lung diseases, or acute or chronic respiratory infectious diseases,
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8 wurinary incontinence, psychosis, epilepsy or pain.

Further, the conpounds of the invention may al so be
wowedor/ierie ed for facilitating the transport OPCTI/EP2007/052243

t herapeutic substances across the bl ood-brain barrier,

and in particular for facilitating the transvascul ar

| : - ' d |
-+ urfiy ot Y S RS BBE R e "abror i br i n
t Feghers therbempbonds of thesineemieon mayetsq be eelli suitedtfoofacilitating
the trérﬁpﬁﬁﬁ? tt‘ié@@&%c”ﬁf’osgnc@s %qu%%Lfﬂéj bf¥od-Brafk bam’%mahann Barticular for
ita use fOF | NCreasi
facilitafingdhe biaapvassiler Deliveryef arempinerapelin @gen@sar@h\p@d) partistes to

tumodra@lls 'ahé*o'tmg dbh@ﬂﬁﬁlcﬁrhanfss@eé her apeut i ¢ substance
brain barrier,

PR aTorenti AnaReT RepcttohB TS tinieiies i i iS5 of 2 fogound of
the inesinisH agatfadfitatingsaigaspasiefillier inorgasingctheblddaebrain barrier

pormb B0 AR oS o5 B lpcybAGIdcRE PRl rd s Ptpnge acros
the bladd-beaie darrtey, innjudimg, therdoed:turnafielariien fowtd iokeaindumours.
Lgﬁ@%gbg}boahréma&riﬁfs’% Bl ﬂie”ccfrﬁ;%l?rﬁb bﬁth@ |ﬁ\‘?é4r‘|tthS|sQfsed for

r tissue or other neo
facilitafingsaaes & ae(ﬁ%ﬂiormaheralrrr@lomraf beiRdESYRBYSIHRgIGAHY affected

by in @@r traGainfB&tich, BtioRBBor |t§blh@rlﬁ|aambnormal brain region is a region
astroc

of beragﬂ%rfn%]gnﬁﬁhmn%tt@&gmoﬂe SO ISR condiiaps. The

malignant tgneottmag im payitiontar beelglmrasdlioiastemacoligodendroglioma,

astro QAR BBendFBIATBrimilive GA1 SR MG S0eRS) eningioma,

mpourn
mallgbantd@enm@rﬁma,sm@r@blammatsaécwmar Byeéandnea.dyewhonia, ary
carci opriate route, in any convenient 20 way.

Pre ‘er abl the facilitating agent is adm ni stered
%@ﬁ@%ﬁja@hta@ng GRNE AR FARPEUEAPT dhe Invention may be co-

admurq@t@e@t! V\ﬂﬁtthaflherepelsmdlég@rﬁttbyaéh)ya rrasphhwﬂmwhu anly-ddnvenient

o B o B e S U =

contetriparapeauslyc oagemiurrertly), agesmbsta‘rrhallyusmmdmodsiygl eowithie about
one hoHYep{?%fe‘?leg v¥|ﬁnn %@trﬂlpb{bes fe@%h lrﬁ%‘@dr@%r%‘é@ﬁ@@“@:ﬂry%tes) with

the th&pﬁﬂ%{ﬁlﬁlaéle@troute by whi ch the agent is delivered to

thge lgeat of U§§@cc87@ilr$g tosthf@;rlﬁf/@f‘it?l‘)"i’\| Y.edeo® th¥ facilitating agent and
i Nt ravenous r amuscul aeplﬁ:élln”a arterial
T

the th?FﬁQﬁé{t'P@rg%‘F mﬁY 8 aSHNINiRLRY APeBRRTOPHFENTOU S LY YRIch the
agentas ciefivired tb ehé bidodnstesdin oThigty plede @ity dgeanby ditravéinggs,

. : f ed t i C. t d f
e g R e i Ay

a@bet@rapheﬁmagemtefpeuse acegeimgsto thptiotention raggesanytigent or
drug. ‘F-Eng el ;gr%fé/r?é‘cf ﬂ'fe?apéﬁtfbt dhts OPHI’W? 'u@@ta'cg&%mg to the

anal ogs, antl crobi a
invention arq anm%opl%glma%% cf@m@hem%@@@ggﬂss cyipt@iie agents, DNA

expre@@’foﬂg%t&*ss ro*téimls”tﬂ Uﬁ?ogdémﬂl@feﬁf&ﬁ@g‘é %ntlhﬁér@Blal
nacl onal anti bo renerqic ent s .
ageni§o RO OGS einG BB oy i S g@6n A hfunotorins,
|mmuaosmpmeasaras,a@@mhmo_nmtturmianmno&@rmhantubd&eameh@rgic agents,
| | :
antiodt ek S BTl ey E 9B, e el aag o apiiancer
chembinesapéwic ageritsiasd dlawds;nbagengs agents like the
NpidreRes e EtapbEtidagtRehbriss BaBd g to the invention include:
e alkylating agents like the nitrogen mustards (e.g. mechlorethamine,
cyclophosphamide, ifosamide, melphalan and chlorambucil), ethylenimines and
methylmelamines (e.g. hexamethylmelamine and thiotepa), alkyl sulfonates
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cycl ophospham de, ifosam de, nel phal an and
chl oranbucil), ethylenimnes and nethyl nel am nes
w@ 2e0g/1041exanet hyl mel am ne and t hi ot epa), al kyl PCT/EP2007/052243
sul fonates WD 2007/ 104719 PCJ/ EP2007/ 052243 9 (e.qg.
busul fan), nitrosoureas (e.g. carnustine (BCNU),

hy - d..
b Gy irbsouBBRIES B iR boARineyGoNY)
asennuenraaeb(rhetr’quGNklé) and strepioizdciapaliagendse(eyg. dacarbazine

nﬁg Ejexat e), pyrimdine analogs 5 (e.qg.
f uorg racil, floxuridine and cytarabine), purine

. aaamr@gbawtﬁﬁldﬂeafohz@acwrﬁﬂad@q%eesg (r@e@otr@éatﬁappwmdlrmeanalogs

b[il%cﬁnﬂ’oﬂﬁi@firfé%ﬁé 'c?t)afa@lﬁé plmﬁhéraﬂal@g%t 4l FAied
ucts i ke vinca al kal o astl1 ne and

v| 11053 ($:8) mer%%ﬁtBB%iﬂ\J'i"PS%ét|”ﬁ§"(jep%ﬂt°%t@8[abﬁ e and
o t paiupaisdrdieitotiendrobiicttilike vireatalkald izt ( Iergwyrtblalstlne and vincristine),

EeREHEPhYIoR RO, Bobofis A ERN ), AN
ptactimoumiy aiio,catalindtitbioin, dompﬂu@)cnq ealgomytigpplicanaycimadd mitomycin),

ﬁﬁﬁ\ﬁﬁéé‘g# Q) Laa%ﬂ Fﬁd?ﬁé’élé caly) apl %tﬁ%ﬂ?@éirdfﬁ)éﬁoﬁ' c‘?j’rﬁpllek & g. cisplatin

elnte rons
paacfi @ﬁf@pl%trm@mdr@ﬁ%gtqaé rgINRNER Red qer@rhk@etbe mterfgrcws (e.9.

wmg&ermgqg)or preferably an adenovirus-derived vector

ApetpEr R BmbastieAthe Tila Pkirit Pty virghvector,
prefemq/ anadedo\mgﬂ deriveteveciveont hempesaymplexpénusidarivad vieetor.
i JERcMe Hre U @bl 2 dhdrlosiTBY obft RP LS HkBfaing to

Ive
the lngamwommalyab@lartwIarmﬁsaamegmcroracwtmstag&ntagednt may in particular

f J
be a r%%‘o%‘?:ﬁ@é’l I%t?’é’ﬂg‘rdg%ctgﬁatfh‘b% %?g’azliebgrﬁ [T é‘éﬁ)@f%nor a gontrast agent

neti c, ent,

33@0@6’ fomdhe gHam sonvelingheiferopg rgggrgptycaﬂpq)retsg@ntm&rg@gﬁ@ent and

|od|ndtb@c@ﬁﬁ‘§§ttﬁgbr@§ the inventi on may preferably be
eutic

d
SRR s prTaslialflo pognh 1 BERUAASE T inyBhtien nay
preferibiyelbe cy- a)‘nh|ecsct@réd_kvy|tra’fherm_erapﬂutlorage|nbixhetang'eaihg!raglony of brain
tissuel Sy FHBARLEY, oM Al aiTBiod b iRoal BREICRRARCA fILF A5 example
Alzheirgere fisgaser Paidfisons discasd d?aiglimsen@rrb\xiaum tinfeptiomestroke,

brain ké"c‘ﬁbﬂwla %M%gﬁ)%sklﬂrﬁe@ Bl ZpoWrH WARRAthe Wré’ihnsﬁmélbemgn or
ssues thods of Therapy In another aspect the

ma"gf‘%ﬂtet?ﬁai”bwanlﬁ\ﬂsélégsa net hod for the treatnent,

prevention or alleviation of a disease or a d| sor der

oL a ndition of a living animal body, including 30
Methgd r[r;ﬁ‘eram’ch di sease, disorder or condition is

r bs@uotberaspeart ths pyestior pravidésa mhetbke der the tetdtomeintigprevention

or aIIé‘V‘?EﬁP&)ﬁa 8fse5§@ bk %tdd%‘rdgf oﬁg%n‘a,?l%ﬂrkﬁlaﬁhwﬁq‘gnm‘él%dy including

ses admnistering t
a humgan, M'C%gwasen@'ﬁgﬂi%@rﬁoﬁ@ﬁﬁﬂ IS [epQBEYe tPH@f?WS'\éﬁhto the

bIockﬁtﬁé @ﬁbhMﬁdé@ﬁdﬁhel@foran@dlﬁam&rabf BKBPM}ﬂwéPé dritewhich method
comPEgHT BHPITEEANEL8 SEER A EHEIE HOEHs Blyolias hyganmdaeed
theresftant effectlvevamount of a chemical compound of the invention.

The preferred medical indications contemplated according to the invention are
those stated above.

It is at present contemplated that suitable dosage ranges are 0.1 to 1000
milligrams daily, 10-500 milligrams daily, and especially 30-100 milligrams daily,
dependent as usual upon the exact mode of administration, form in which
administered, the indication toward which the administration is directed, the subject
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It is at present contenplated that suitable dosage

ranges are 0.1 to 1000 mlligranms daily, 10-500
woredoritgrraas daily, and especially 30-100 m | | i BECERR2007/052243

daily, dependent as usual on the exact node of

adm nistration, formin whi adm ni stered, the

involvg e By VaGH) 4t el TR B tReb B prptessace and
experiemcerafdhe ghy sinidnt dreveb@idharigs ighthasge.t Wnesiuagraimistered in
combHéYlBh‘(/ﬁﬁ}]c&ﬂ ofiHid RESwh et &4 ?drecﬂé‘eﬁrg%"r‘@ of ééﬁ&é&e the dosis

an or veterinarian In ar ge.
reglmﬁﬂrﬁ“ﬁ!{??é?@@cqqﬁ conbi nation wi th conpounds known in
the art for treatnent of the di seases, the dosis
Combif@d®erapy be reduced. 5 Conbined therapy Use of the
corrgg)?nds of the inﬁentl on rau}]y be conbi ned with t
usee &f thi RRMPOKBHD BLINES NYSR mﬁMrbetW'P'P@QtVHHhihe Use of other
compbﬂﬁd@néef@nfdmh@krleavm@m pﬂe\@‘ntuan@r%@&uatuodbsardﬂﬁasy disorder or

ondition.r [ bl ockade f chl ori de
condi g ascDeEGBREE BiPEaliR sl SR P B BiBsRnds mmy be used
i As ;amréxan@lepmevmdmp@n&jsomameammudldonndmiaaticm wihk one ?cr more
o r 0 t
e/ gl ol N A8 IEREm, REEUSILEY Moy £ 0
respogaiva tagnhjblmomﬁmgmaslst suchas compoasdatuseful for anti-metastatic
treatrﬁérﬁaSUEﬁ”addﬁ%Bl tihQngd cg ?(%?’fc bﬁﬂﬁg%dg,ﬁrﬂnﬁﬂﬁtﬁ: compounds,

onpound s, antimtotic conpou
and aﬁﬁm&é%@ 15 Exanpl es of cytotoxic conmpounds

(Emgﬂnpcbsrtg dt@ku@@o@n@mwsa(tnmw.@@ewoﬁdxm arklymﬂmg ents) include
carm 58 B0 ?%h?a*%@yc SFeRTams AR B gride o ST

cyclofastamideot i ¢ conmpounds i ncl ude paclitaxel (taxol) and
d exanm i
ng%ﬁh@r%gxcgtadﬁgraﬁ@%;q&hr@dr?ffonrog%%lggé 8||ﬂa§<§r°'(u%>[bq #ﬁ&aocetaxel
cBrprenpleaf aerimgtaboditasondiudgs mectnaexaiventi on  may be
UsgAh&MEEMHY ﬁﬁ@rhﬁé&e'uﬂcél%mhb’t?élﬂl&ﬂfo\f"'u%@ RLBRYing to the invention

treat ment api es of other treatnments
may Bg u&%%aé@ I$tﬁ£¢<{1@ecqra*ama{'%%ﬂﬁ%ﬂ@%@%}@ or Kjesgpies.
Examiptess off othbetreatminits ds tiidrapies inclvea radiotherappand eilyered

s% bESgir?er8(§rH88 H(% Pt‘ﬁ'é%\??ﬁ OrHa C@?ﬁﬁi%éw& the use of

nmpound Y ea nent
other@pgea@@tabswn qonﬁwhlnbmpmr@bdor tm ht@atmecmt lof hgne metabolic

dlsea§é’ '@@é’rﬂﬁﬁoWﬁ‘ %HQ%&EBB@?H *&%H%ﬁiﬁ%a lﬁ‘x%js‘?ﬁélgcﬂé’ B%f?%ophonates

dronate, or ronate optio nbi ned

such ggpgpl{p(ﬁate d@éﬁ'ﬂ&j@ﬁef@c@ ré’l”ah%?ﬁ) r?ﬁ’H‘LPH@I%d WifRrFadEum;,
oestréyst-faaghori acﬁwe@@ﬁtﬁo@@d@lsu@h@s cdstivgeasiy. @@Bﬁ’hdlol and
ethylcfera?irl%lgt nc':q?qb [%p gé dﬁ?%&g{y\/#@ﬁ%ﬁ@ rbciﬁ’g@tt%%l CEY Hetrgg’f fluoride,
growthdrommoag, panath)p‘orct mymusrien ériiodoithyrgeimed egitagtinnde gradiyigesnzy mes
such 28 pRolEds et A5 it MerdbBuiCRoERTLL | Vent i on
malsobese ofrthieneempptinds hfeth@sieveﬁtlondnay@e eapnleined with the use of

one oﬁﬁ%&%'ég\%?rﬁgﬁﬂgs%fhﬂl fof fle 8RR AT BhtioPbEYRViATRIh of a
disease, disorder or condition is responsive to reduction of intraocular pressure. Such
additional drugs include beta-blockers, parasympathomimetic miotics,
sympathomimetics, and carbonic anhydrase inhibitors.

Furthermore, use of the compounds of the invention may be combined with
other treatments or therapies.

The treatment of the diseases and disorder can be in chronical or a long term

treatment as well as a treatment of sudden crisis in the disease and disorder.
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di sease, disorder or condition is responsive to
reduction of intraocular pressure. Such additional
wa@leaegso47nr| ude bet a- bl ockers, parasynpat hom neRCTEP2007/052243

motics, 35 synpathom neti 031 and car boni c anhydrase

i nhi bitors. Furthernore, of the conpounds of the

i nvention may be conbined with other treatnents or

t her api es,. The treatment of the di seases and di sorder
Pharmageyical.Coprasitiansor o long term treatnent as well

akh andthephsmut théurﬁredti@rm pedviges novel ohartiasedsszl aomhpositions

compPh 8 Hereniut ol R R ggzé% Secivpg of the

inventioiv.ent i on provi des novel phar maceuti cal conpositions

Wﬂ?lfe'asislﬁ‘@m%ai ES&]BB@H& 'o?ﬁké Mv@ﬁﬁ&rﬁdr‘(ﬁ@ﬁﬁ?ﬁ’é}%pg érg‘S

em Ca nventi on
admlmét@rﬁmﬁuth@ffom@f ithi Eaw CBeMiGH COBWOUA: ik tawerﬁ%@t%@troduce the

act.veaq@h@}éulérﬁtebsﬂomsgwph%é i) ofa bh &b@‘@l({éﬂ?@c@é‘bta@WH mla
re actl r edi

pharrigac a8l smposiore fodsith oM Oph FE ot v eeoiisprats garriers,

buffersadiiyents, and/phatheecestontal pbampasedticah atixii@tésr Wit h

gﬁf gFef % euendfa/ ﬁ\%ﬁﬁapgwgﬁkgHtpir%\él{iglérghgfrﬁacél&lcal compositions
compphiagrine @bemt@al camyiduingrafdke lnvrenaopr@f@phamm&@aﬂpameptable
salt oF Bénveﬁ%ﬁhb ﬁéth‘é%{ W%Fﬁ@% ?ﬁh e%@ﬂﬁ:‘aﬂ* %Eéeptable

Mpri si ng em ca ou I nvent
carrlegs ;?rﬁ’&\r ﬁﬁE%@l@”Ych%F ta%r@@ﬁpa%a@d/%ﬁr@pwa@@rmgmws known and
used trhth@%ﬁ THeO%’hBﬁ(é mtﬁshb@ﬂécéﬁptalﬂéelrpﬂh@rsfmelﬂflb@ﬂid Yompatible

with 18 SFER: 309 Raick RS bh fepg B frigBBne et it The reniniantihgreo.

1Bhasmaiceu‘ucaheorapbsmd'mmotmerlneemtm)n mag tbebibose suitable for oral,

octal, RRSERAM S bRl 576 oS AP SRR oy,
transgermsl u\raglr@;altqﬂ@ar@r@terﬁléwplqding eirneomp HupgEtansogs] intramuscular,

mtrap‘éﬂfﬂ?@%‘l tiheAserRust nﬁrda'ﬁt\éﬂﬁF 'n?chd@?é‘br%? |ﬁt'ﬂé’§(ﬁ1l§Mh}e%%ﬁ or |nfu3|on)
for oral, rectal, bronc |al nasal F go %ﬁﬁ{ |ca
adm'q'ﬁnﬁ%trqml%gﬂ%'eaa fosmeswi@ble 1os GGaN NIStrapam oy & Pt'o

msufﬂaagn niaklugingppowoérr#id (duie ledd ey aduiurae&am or by sustained
upc ntr a

releag SetbARCSHRank WEANES Bl Histaingd pRELAREHED fitlide |
semipamineableomatricasrdfueilid mydrephabid pmlyatersnontamm@ﬁwcmmpaund of

the in@@ﬁ rfl\}vﬁlapln%tﬁ Fﬁ%?]ng gy b io‘?@hg%eclli Bhfﬂlé}[ fifns or

l'ation, 1 nc powders and 11 qui d aerosol
mlcroaamuie%tratu on, or by sustained release systens.

Swhé 2hbmicas @W@%n@foff’ch@irﬂleﬂﬁgn rt@b@ﬁﬁ# vﬁbf’ﬁé @Hﬁvém@n@dsdjuvant

t h
carrieg A ERTE e SR dinto 356 forb! bhoBmvas Rghy G sositons
and umitdoisages treyrebk Suthfforms ofclsdeselitisaahd dh particelay.tabletsysilled

capsififs, SRt SFERIER 1M eROTELER, 1 BRLRY afbeddfer non-aqueous

solutieas,rduspensionsli ¢melsionsyalxitsh @@dmppu@@e‘diledrvwﬂw thecsaroe,nall for oral
use, é?{ﬁ)g% g(?rr@scﬁ)lr‘tr b&8| aGRAMRGRL ginoﬁﬁfj s?é}ﬂegrﬂs&ag%s@cgﬁﬁonﬁ for

uch orrrs |nc artic
parenieygl g9 Sygh P%W%Hﬁ%uﬂ%@po%‘ﬂﬁlﬁﬁe@n%%'t ﬁéﬁﬁ@? qrmSnt@ereof may

compfsé chhastitisal InyrédiehisaHlcahventia Rl réforions, afitreoudithout
additional active compounds or principles, and such unit dosage forms may contain
any suitable effective amount of the active ingredient commensurate with the intended
daily dosage range to be employed.

The chemical compound of the present invention can be administered in a wide
variety of oral and parenteral dosage forms. It will be obvious to those skilled in the art
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sol utions, suspensions, emulsions, elixirs, and
capsules filled with the sane, all for oral use,
WG appoei7iori es for rectal adm ni stration, and BCEEP1087/052243
i njectabl e solutions for qgent eral use. Such
phar maceuti cal conpositions and unit dosage forms
se conventlona ngredi ent s
that e Y B M Adrads BT ok SO Rr ch. B (R L1 Cofgponert, eitner a
chemaxddicoinpoahd at theviaveotiqoand pharmpceuttiglly esceptab essathof a
chemH:'é'I Eoﬁ%ﬁﬁ?ﬁ? of HdBvBRYofONtain any suitable effective
he "‘active 1ngredi ent comensurate with the
[ ﬁo@nmrlna@hlaymagglatg@l Eampesiionp droshpl ahgaticalaaenpound of the
presefbRIVeRfbN Wﬁ%@u@éal&%c@b%ﬁ@ba#r%@ﬁhh o8 é?ﬁh'ér BBlid or liquid.
dm nistered i arenteral

Solid fELiePeeRIANS egE IRowsieraaplste RS CABSDSHCArete | n
suppdmrlastam%@@ﬁd wezgmmegm EBROQZI R 2a4De diZe bhatoré Babstances

which Bk Bt ol B R B e S8R SGuRTRete. TAEEEhIS suspending

agenhsnbledermrpreseraam taleldisinitdrating egentabbeas a&htapsulating
mate rﬁ:ﬂem cal conpound of the invention. For prepari ng
ar maceutl cal conpositions froma chenical conp

nd
o\‘n Rysders, H}ee%%fﬁﬁr Isrﬁfféfh@i/&hv'd%éﬂ*ﬁad’@ﬂ]@h b%qn@mlxture with the
finely @mﬁ@ém ablive 6anpbrést. can be either solid or | | qU| d.

pin qaglet%,ég]gplﬂrcggg rczéltgig%gfag %grh%gggf} ﬁb\l\ﬂ}erédm% avmg the necessary
bindirdj sapecity ih suigalsie Wresortiéns ahddoogracted incthe dhapersnddsize desired.

MPLE& %HE@@QH&??blmgﬁr?féggl%flyaéo%?alﬁ??qgf?ﬁvg Heermo about seventy

£ 1 avEarn Pzers
perce@ugbﬂé\eoamige C@@mqwd ﬁuwtabheSqarpe@swe\magmumt@tﬁb@mate

magn@b%‘n%f%%rrétb' e %@'&? S1acl‘%fse"3‘|!9e<§tﬁ1‘3 @@§ana%¥aﬂ8h ]@elgtln {ragacanth,

mat er i al e carriér is a iinel
meth)@%‘i}”%os%pgwm §am‘f’xﬁmﬁtw|@ﬁ”§|%q R} loWemekingaysx. &P@‘Pa@etter and

the Ill@Cfﬂh\éQeﬁﬁﬁp@pﬁf’étlod s tn@@rhcﬁcﬁto |hb|©décthe V@rnﬂﬂﬁmﬂn@ﬂmel gctive
arrijer e ne essar

compByfiG it Arbanstia Abimateraes Biet PiaEa RrcdnsUlE i the
activestmpporent, sitherdetioutdarriet, iSisarrponded by anchrtiahvetish is thus in

assoo‘?ét?Jne\R/fl‘}t? ll’[ySfrﬁIIHrg}é Qaéﬁ@[@d{rfdvﬁz gé§e§re @?Iﬁe%t Téﬁgﬁng}ﬂwders

mpoun e-carriers
CapSLH@@rmléﬁ @ﬁchgtnsbaﬂ@dcezen@ﬁg @éﬁlbﬂ'rtﬂ%&cb&ﬁi sokd farenscsuitabtgafior oral
admlﬁlﬁ?éﬁb?ﬁ pectin, dextrin, starch, gelatin, tragacant h,

EEt gl cel | ul ose, sodium car boxx t hyl cel | uI ose, a
Pt Prepaliag, SUPRRSIEOTISS: AdPW MBSl gﬁ"f?éy BHKR asﬁw@'%tkérrerﬁf fatty acid
glycefighs epaveda butter, & finst ardted dnal thecdtide cbhﬁaofn@hmad dispesed

o oo b5 3145, 345N B L o oo

into coovpueringizedvintdulds, allbwhduo coat, ralnelrtlgerebfy towotidiffnded by
aCBﬁfHdsﬁfons‘@?nt%Ble‘ for (/%Q‘lﬁal Qdmﬁﬁs?t%foﬂ%gf bg‘ eﬁJEsérﬁteP as,

t's and”| ozenges are inc
pessad@ﬁd@f@pon% &peamesgelpi pasies, dﬁ@ﬁ@tcﬁ SPAAYP PW@W&'W'“On to

the a®ReURGdisnt $0kh ahfsrBmssateti@blvg hahe @b be approprlate
admi nf stration

A @re\%ggtloggdﬂglgge goﬁ,‘t@{%g:@n Su%;éé@ | esfélons for example,
watergjrymster -geopylermglgeoladidittms. Fer Ekasipleyplatentes thjetton liquid
orepel it BR EIaled 4L 3B BOMAEERIEAISH B loution

pbbe @bemlcal compound according to the present invention may thus be
formulated for parenteral administration (e.g. by injection, for example bolus injection
or continuous infusion) and may be presented in unit dose form in ampoules, pre-filled
syringes, small volume infusion or in multi-dose containers with an added preservative.
The compositions may take such forms as suspensions, solutions, or emulsions in oily



10

15

20

25

30

35

into convenient sized noulds, allowed to cool, and
thereby to solidify. Conpositions suitable for vagi nal
W@OTN0SLY at i on may be presented as 30 pessar i BSI/EP2007/052243
t anpons, creans, gels, past efﬁ foanms or sprays
containing in addltlon to e actlve i ngredi ent such
carriers as a riate.
or aaetyls e B e T uBlion PSS LBBAFYFiedaing.
stablllarmg aa*ndfbsdlspsrarﬁg)agerxtanﬁlternatmalvetheoactmmtlegrememymagnlee in
powq? oy OBPAr'@%da? 2 oﬁti’é ggﬁaq@ﬂ cﬁo t@rﬂ{a%ﬁ i ?loy Iﬁ?pﬁﬁ ia‘ﬁBn from
SOMU@@S‘@E)Q@”%&UW withensuigble vehisiel gtg. @tﬁrllgsoym@e@ﬁr@mwauer before
use. compound according to the present i nvention may thus
bg formul ated for parenteral n‘bnlstrathqy&e.%..by ,
i RPEBRYDROIUFENS BYARIE LTIRIRLLSS ﬁ?fé BiRsRPAEA Roiepigshe active
compbnémnmteaadd aeiviingesuitabieeadlerhnts) flaviours esabiligimgrand thickening

pre-filled syringes, small volume infusion
agentgnggﬁegjlﬁzq -dose containers with an added

pAqsmwsumnsmmesw@bimm“owaiwemn bakwdauphdispersingithe finely

oSSR LSRR el B0l by i r yren
gumsafﬁﬁ'%yn%tbﬁ'lcﬁuwoﬁ%rifﬁﬂ“ﬁﬂlC@ﬁb@Q’éWtQYEQHLﬂOQ% QJL@B@WHBM}”OW”
susp ?émt@g and/ or dispersing agents. Alternatively,

| B350l ea A2 SR el R, cBSHIL o e PLRSHy botore
use td Yauidifbinz @tepmaﬁmrmMrmltadrmnlstrfaooncSusm liGuitiformsvirtchuce
solutfh ' SHRb8RYERL At o fiordl 51 BBHoRAEAAE ROV o B RENt such

1 ONns
prepaéatrorlsemgy@pmm@emﬂl@rawo|flav<nlgr3t hlabiisers; duffeanpoiifaial amﬂ natural
sweetsé?ltg régﬂbnﬂ1l gbi%!sﬁh%ﬁz@r’i%‘ﬁ &nts! éﬁ‘def gﬁ Eke

Ab %@tﬁ’écaéé HEW§V%W§” EQJ‘ihlGaQﬂ'%eW? tog ghemgqgl £amPRENHR e

invenbiyn d«\e@ﬂ@é ﬁjrﬁﬁulétb@ dsl mﬁﬂm(?ntéocr@amsd@rdoﬁ@rﬁs \68 a%@ﬁaﬁﬁﬂérmal
Vi Scous eria

paten iBite Ahiydrdts B Y Giariyie. B¢ inla@Rlui fndaveous or oily
base thtba;arﬂelttlbwafesluitabkestmckenlngtetm)”/ow@delllng(agwnts Lotions may be

formu%léa'\?\ﬂm Wﬁ?@@&ﬁfor 6%'6@8?&&5%&%% &e?QLéIQ? |c8F1LHr% gne or more

ratro or convers
emulsufqu amntq Lstabiilisingnagesatscisnassisgragents, aﬂUSpendmg agents

kA BUEHE A1 o TS B00h8L 5 el si.ons. 1. addi ¢ on

© GOmRaR s SUHBBRAT (k] Adgh BistiAen Bhiemg UL edozenges
compfisingrthatagtivé baentins flatcubed baee susuzilf fseicroseadnid acadialor
waga@itynRstlER so BRI etk IRTEREM: iyh i BEFE Such as getatin
and giyerine i isaciase arg ateci@partbmouthvdshesheam priding trepactive
mgreéﬂénttllﬂea SUI[%@%]]%QB dBYee fornul ated as oi ntnents,

or as a transdernmal 20 patch.

Osﬁtultl'@ﬂﬁ or éHﬂp%ﬁSé@i‘ﬁaaWa@pp'!e@rd'@@HMﬁ@ éhe pasal gayily &Y gnventional
mean$ idﬂ e&ﬁrrﬁﬂlé‘ﬁwchsa Qlfop?)b'r | p&RS Br ¥hidy. The caathidsitmsdhay be

thic or gel I | ng agents. Lotions may
prowc%\éJ |nf%r,1 Ioétr%@?\fdotsﬁ QHNaqueous or oily base and will
| Adgemsiratioratosiheaespizatoryonactonayaiss beavhievég bygneans of an
il n
aeros?ﬂ@@@%a}tﬁ%qg weHr%?C’rl\ tH ?%mklﬁﬁ egﬂ érﬂ‘?éﬁ cSWd@c?Fh %?’o%sr Iurr]laed pack with
a suitaglerprepellant such as a chlorofluorocarbon (CFC) for example
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, carbon
dioxide, or other suitable gas. The aerosol may conveniently also contain a surfactant
such as lecithin. The dose of drug may be controlled by provision of a metered valve.
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25 Conpositions suitable for topical admnistration in
the nmouth include | ozenges conprising the active
wagemiod7mo a fl avoured base, usually sucrose anPCEHEPDH052243
or tragacanth; pastilles cqurising the active
ingredient in an inert base such as gelatin and

i d
gLy e 2ENS TuBIRRRTRRY B PR NERIE ol g dngpowcer,
for exaamié arpovater Joixudfitioe so oposind pre assuitableapavagmibasedsuch as lactose,

starctf'sﬁ&%ﬁ'dérﬁ@h&%a@@?%é nG@ey¥r g%erﬁ% VEOLIIPR andreans,

per or spra

pOlYV@MWU@u“@@@ﬁhéD\v‘rB» Q@ve@rmlydea powder ﬁgrreercwlll ?{@rm A-ggbifethe nasal

cavityl Ihen o%ﬁ@rrﬁo‘@rﬁﬂcﬁs‘itid?ﬂmb e e%@ﬁﬂébrlﬁ%g?ﬁrgus%gt@fm'f@iye%rﬁﬁle|n

capsfs ‘é‘ﬁcérﬁrﬁ%ab%ffvgeqaﬂé@éan SISl 0T pGh e powder may be
admimstessdiby seshmzasfkaninhller35 a sui t abl e propel | ant such

i i BPRERLBR Bk Sl 88 17T Rs uetegpact jncluding

intraneus;alhcboam|@cns?at|a:rmc the corploand wuktgebenallydnauguadynakbpadtdifesuze for
exam@oiénéfqme%rgé'rsof 5 Hﬁcr@ﬁé?ﬁ% eC| bl%”oi&% n@dféb obtfalned by

SUFfactant csuch
meanggWie the aklo Rrraxanerle Hy rﬁ'l%@/”'é@ﬁﬂﬂ of a netered

VWHéﬁh dé@e&o%h})@éﬁléﬁs BdapERRYGI&dedmedlrtlease of the active

erna1tb| veI active I ngredients may be provided
mgrecwﬁnttrﬁl@y pyﬁ dry powder, for exanpl e a powder nix

oThe Iphaanawutmﬂl preparatiorisadrieeprpfondely ibasé dogabe dsrms. In such
form, ltr"f‘észeja%rr)?t(l) it éi{ﬂ)ﬁj \ﬁa@cﬁ ﬁ? ﬂﬂ 'd%%%\égﬁtawﬁg aﬁfﬁroprlate quantities of
the acpimmnnnmrwﬁr’ﬁme dOI’ﬁ€10§E’§}@)‘QFWC©@N/bﬁlaem¢l‘§agleﬁ@r©b&@éﬂn the

packagﬁ édrﬁém\’H%&s&%"t@h@aﬂ@es‘ i ér@@at%ﬁi%ﬁ' sy Pé&ka -@betablets

osl.tion ente I n_uni dose form
capsules. AELPRNGETSHN Viakp 8l REPONIes AV0, aryait gPSags fprm can be a

capsi€) tabieh, cahebl drad ngeaicdesf, bF Reaniecihet dsHropnEternumberst any of
adm nhst e‘{%ﬁ by means of an inhaler. In conpositions

these iR PERERYE Madministration to the respiratory tract,
i hablets ogcapsulesafoasadl adonipissiation mad Iﬂmeﬂscfonpﬂ:av@nmubl

admlrggtPfthﬁl A¥q E@Ntﬁ}ﬁg@qﬁfd&o‘?@é&' ie?er?éc?@orEQE)sm&Hs exanpl e

ons or
st@hwaqetaés epteghivaues /for ierandatieroand |ardrrt|w§tramn rrfayrbe found in

the Iaﬁ%@@ﬁhi%nkbf He @i 73 Phafma¥bgib i stidrees W%%E@$‘db'll§ﬁ]ﬁg Co.,
ﬁé 0 give sustained release o e active
Eastqnng di ent may be enpl oyed. The pharmaceuti cal

pAQh@Ka@bU?O@IIWéffiad&K/efchébbﬁem o muttanmbmﬁ@e aﬁwmgrédie?t, which
amen§iAEs sk A timi Sos iRt et deadic G 8 i Bl Do an
L Dso, coaspod eletermiined bpistantesagbafroacnloginaberoaegarssdgee!l cultures or
experﬂﬁ@ﬁlt%! ?ﬁ inMls. Tﬁ?do?@%ﬁﬁg@etﬁfé@h%&d&uﬂt%1?1636)%0k()alffects is the

| es repar 1 on
thera@@ﬁwnegx aaﬁdn@\om(@%g;’reasedmtgedatlghcﬁ)@uE o- Phasaceitical

compé@ﬂhbn@'@iﬁi%ﬂlnfg%F@eCWéréP@Lﬁlcsg@éb@ééﬁre prefdrRid. cachet, or

aﬁéeg‘gsef@%'ﬂ'&%&gﬁf"%%@i&@%ﬁ%ﬂ? ﬁ%Pe'?lgB/O%QJg tquegfg,%aggswelght

and cboditionaif tieel mdhiidual dteirmntreaied, agwellsad ihie ronte aivadrainsstration,
dosagzegﬁg@'s rﬁcf ?érgsrﬂgnagﬁd @Rt ésuﬂ%%lreaf éfr?di e & det %’o%ESE ﬁguld of
course be determined by the practitioner.

The actual dosage depends on the nature and severity of the disease being
treated, and is within the discretion of the physician, and may be varied by titration of
the dosage to the particular circumstances of this invention to produce the desired
therapeutic effect. However, it is presently contemplated that pharmaceutical
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Further details on techniques for fornulation and

adm nistration may be found in the latest edition of
woemwrnot/on' s Phar maceuti cal Sciences (Maack PubdT/EPionT052243

Co., 25 Easton, PA). A therqgeuti cally effective dose

refers to that anpunt of acttve ingredient, which

compBFphSEENERMISPETPYE5R €1 (EaBAbE A malBSAARE hdciont per
indivi(dimleiusienp[efex;abgt afrfdem chljplub 1 rra@bloag f 8@ Mg rmocsidretesradhof from
abouCEld Al 159, oy NG L Aol Wmefie e 1t

t hee gptive lrtgrecaia@kmaud)aq@gmwt@m@mowwaﬁ@l gagesqger day. A

satlsf!&@@R/ 2o caRhal f&esn indtahce BERMSTAEANRS a%d@'e%é“l@w as 0.1
| ndexes ar The "d

e therapeuti ferred
HOa BT /BB Bt he PoRe e of e dh e P98 s Resegty gonsidered
to be abeu @ mytkd gt andamolo eagrkl i@ rPrefertdterangeis\drd fiam bbonig0. 1

t.reat as, the t f. ;adm ni {i
oo BT g KBlday & vl St RS hdi B mapicay po.
t he exact dosage shoul d of 35 course be determ ned by
the practitioner. The actual dosage depends on the
nature and severity of the di sease being treated, and
is within the discreti orexAMPMEDHOYSi ci an, and may be
varied by titration of the dosage to the particular
ci rcunst ances of this invention to produce the desired

cofic IREHDE i hEE pEPiE han et P80 Tolpping eramples, whicn

are nRATERED v be Br2ABwail bmitmgdodine scope ofdhée @veintign aé cfaimed.
about 0.1 to about 500 ng of active ingredient per

E i di1vi dual dose, preferably of fromabout 1 to about

Xamp® hy, nost preferred of from about 1 to about 10

4- Aminp-4aitdflaorometleyltbiphehygl-3parbonittiteat nrent s. The
active ingredient may be administered in one or
several doses per day. A 5 satisfactory,result can,
in certain instances, be obtained at a flosage as | ow
as ON1 g/kg i.v. andlg/kgpoH per limt of

the dosage r(am))eBl s present |y consi de ) to be about
Lo ML kg 0. V. and y/ kg p.o. Prefl -/- ranges are
about Q.1 g/ about—IU ny/ kghday and

o-...o 1g/kgt abo C|:100 ng/ kg/ day p.o
EXAMPLES" 15 The invention s further ill ust
reference to the foll ow ng exanples, which are not

In 250 m%ﬂt@f@!\n@%ﬁ@n@gog:ﬁmm %MnéﬂhﬁkilétﬂgnéA%Nhg%&é@EG 5§ of he

trlflumrpmqthyl aﬁg@‘ngonﬁ %q:igng@ QSQf@a?'ES‘H?ﬂ Prremo-bgnzeyitrilgngnd 57.9 g
of potd@diuhiz darbbhafdiPhaBnixtle wesSbobbled through with nitrogen for 10

minutes, then 1 g of bis(triphenylphosphine)palladium(ll) choride was added and the
reaction mixture was heated at reflux overnight. The reaction mixture was cooled to
room temperature, added 700 ml of water and extracted with 800 ml of ethyl acetate.
The organic phase was washed first with 300 ml of saturated sodium chloride, then
300 ml of 2 M calcium chloride and at last with 300 ml of water. The organic phase was
dried with magnesium sulfate, evaporated to an oil and trituated with ether. Yield 30.5
g (92 %).

H,N




10

15

20

25

CF3 In 250 mM of water and 500 m of
1, 2-di net hoxyet hane, was m xed 26.5 g of 4-

w@ eo7fib410y onet hyl ) benzeneboroni ¢ acid, 25 g of PCT/EP2007/052243
2- am no- 5- br ono- benzonitril E and 57.9 g of potassium
carbonate. The nixture was B8bbl ed t hrough with

E niltrogen for 10 25 mnutes, then 1 g of
xamg %& ri phenyl phosphi ne) pal | adi um(11) chori de was added
4- Amimat N-hydroread t-triflu ononmethyl kijsh eyt 2dadboxarhidex
overni ght. The reaction m xture was cooled to room
tenperature, added 700 m of water andoﬁxtract ed with
800 m of ethyl acetate. The organic @ ase was washed
ficst with 300 Ml of saturated sodi um >NHie, then
300 M of 2 Mcalciumchloride and at |lagt with 300 m
of gt er. The organi c phase was 30HINied-wth
um sul fate, evaporated to an oil trituated

H.N

A Yi ebd 3BNSH. GG oo, WO 20Q7.204729
PCT/ EP2 052243 16 Exanple 2
4- Am no droxy-4'-trifl uoronethyl -bi phenyl ea box

amide OH | N,~ NH2 H2N\ HZN aCF3 + HZNOW,
CF3,. 5 . » . .
A-Amipiogh i RgugromethykoiBhEAYiHGRNEHIEN P-B WaF disRplved i 2pq anl of
methay)olaasl aticesidd. 6 eylofi myd26xy lamiref hydrethlaride aanld. dgdefdrigthilamine.
The rBalon MR EREAAS e dUE B0RCoRE T AddCH 108 il of watep and 100 mi
of ethsb@eiaér- Aingtwatenabiase vas axtrastedwiter 0Qral alghyh acegate. The

organ®d PihseoRhdvishéh %vitﬁijl_ G0 mRaser a\ﬁ?aﬁgﬁs !é?‘t?%ﬁi’cﬁ WO Ml $8@rated

. m _qof ethyl acetate. The organi, was she
sodiufl ¢loqdo te AGRBK Shrpeiras ERAYTTeR eau ey LALE drdeugporated
to an 0. ¥iett uonscd (98 ¥4)e. The organi ¢ phase was dried with
magnesi um sul fate and evaporated to an oil. Yield
10.8 g (96 % . Exanple 3
Exangplé 8- Ami no-4' -trifl uoronet hyl - bi phenyl -3-yl)-4H[1,2, 4

3-(4-/%_ﬁ1f’|?‘d?‘-aié-fl‘\ﬁ%hb@;@@%yl%pﬂé‘nQ%NthFH%,@-E*QNQZON—B-W
OH
|

Naw NH, /04/(

3

Sodium (1.6 g) was stirred in 200 ml dry ethanol until it was dissolved, to the solution
was added 10.8 g of 4-amino-N-hydroxy-4"-trifluoromethyl-biphenyl-3-carboxamide
and 16 g of diethyl carbonate, the reaction mixture was stirred overnight at 85 °C,
evaporated to an oil, the residue was dissolved in ethyl acetate, the organic phase was
extracted with 4 N aqueous NaOH. The aqueous phase was made acidic with conc.
hydrochloric acid and extracted with ethyl acetate. The organic phase was washed with
saturated aqueous sodium chloride, dried with magnesium sulfate and evaporated to
an oil. The residue was dissolved in 150 ml of boiling ethanol. The solution was cooled
to room temperature the product crystallized, was isolated by filtration and dried. Yield
5.1 g (45%,).
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CF3 Sodium (1.6 g) was stirred in 200 mM dry ethanol
until it was dissolved, to the solution was added
wd 2008/104 704 PCT/EP2007/052243

4- am no- N-hydroxy-4"-trifl ugzomst hyl - bi phenyl - 3- car box
amde and 16 g of diethyl rbonate, the reaction

m xture was stirred overni ght at 85C, 20 evaporated to

an oil, the residue was dissolved in ethyl acetate,

Exantgle 4or gani c phase was extracted with 4 N aqueous

S [ .
(3. 3 TTorc BB RV NS R 08010 TR 2 diadidzGRaRY -4 -
trlﬂuwgwmlléh%ﬂs%yﬂdyeﬂashed with saturated aqueous
sodiumchloride, dried with magnesi um sul fate and
evaporated to an oil. The residue was di ssobved in
150 m of boo g ethanol. The solution cool ed 25
to roomterrp@r ure the product crystall Nze _was
i sol ated by tration and dried. Yield

F I 4104719 PCT/ EP2007/ 052243 X7 Rxa
3,5+Di {1l — - il
ro- phenyl) - 0x0-4,5 bydr @ [ 1,2, 4loxadi azol
3y|) 4' - trrtlug et hyl - bi phenyl -4-yl] Urea P O

O~ 0~ N NH N HH F MNCO HzN F N 1::
CF3 In 100 m of drytgbuene was 5 g of 3

In 10| bf aw fudhe Wak 5 yief QI(EIa{?ﬁuhoM nhﬁmﬂon%miﬂ)b.f}ﬁbnyl 3-yl)-4H-

xadi azol e su an
1,2, RO B i RATORB T Aol S O RN P dsoaieNas
addednitké vegctisrmsmbdtiiereds stirre®@amrdamnmenpetatereomesrnighfit1.3 4y & 3,5-

aituofeeryl Boqiar s N ERITYY WSS SrBReRitElBlh RS

Difluorcpitgrah stoeyénate (¢)3 anand 000 mhl adfacatmtitviie was lagdedsthe reaction
mlxtu?éjﬂlﬁg stlFrES Jt?@&%'tgﬁ%e%tﬁwfﬁ A% Hnd d&%g% datfeaqmdrynﬁ?s The

evapora

reSIdueewaa @ésa%seddnsw& wéeaf beilingeceionst th@@. Gqatep bcb@f%ﬁed filtrated.
The dré@ﬁlté%@%@éjréc@yﬁﬁhé‘é@frbkﬂ DOGHRGS ethidd| ARG it AtRInewMBS hot, the

of et hano
solutibf A 4 L opHetSs FBe pood At o alod B dliatipo Vigd 4 o
(54%pfnpnat1 80 °C Beeompoduct was isolated by filtration.
Yield 4 g (54% np.> 150C deconp. Anal ogously was
made: 20
Analogogalymasmad: t ri f | uor onet hyl - phenyl ) -N -{3-(5-0x0-4, 5
-di hydro-[1, 2, 4] - oxadi azol -

N-(4- ?E@ébﬁtﬂﬁﬁb“ﬁ*%%ﬁ%ﬂpw N8N%loxb-¥ 5t ditlyRRo-[Y2,4)-oxadiazol-
3-yl)- m—tryhmrmmemy@wmewl 431} wreax > 538 GydecontoL, 2, 4] - ox
N-(3-BEbA&hényi)-W 43-(5-0x0-4,5-dihydro-[1,2,4]-oxadiazol-3-y1)-4 -
trifluoromethyl-biphen-4-yl} urea. Mp > 200°C decomp.
N-(2-Chloro-phenyl)-N'-{3-(5-0x0-4,5-dihydro-[1,2,4]-oxadiazol-3-yl)-4 -
trifluoromethyl-biphenyl-4-yl] urea. Mp 220-222°C.

Example 5

In vitro human erythrocyte chloride conductance

The chloride conductance was measured according to the proceeding as described in
the “Biology” paragraph of the specification of WO 00/24707. The parameter calculated
from these studies is the ICso value - the concentration at which 50 % of the chloride
channels are blocked.
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trifluoronethyl-biphen-4-yl} urea. Mp > 200C deconp.

N- (2- Chl or o- phenyl )-N -{3-(5-0x0-4,5-di hydro-[1, 2,4] -0
woami7aeos 3-yl)-4" 25 trifluoronethyl - bi phenyl PAF/EP3007/052243

urea. M 220-222C. Exanpl e1g In vitro human

erythrocyte chl ori de conductance The chl oride

nduct anc S neas r di n to .t C i .
The fEQ TG Cor BB 4 e BT Lat e Pa L RE RIS RSERL S inydro-
[1,2 4$q3md|ézo¢3tyl)34 Uﬁlu\btbrﬁéf@&b@hen?héyﬂawaa&ﬂmws:am tQioatadae of 0.28
LM. fromthese studies is the | C50 value - the

concentration at which 50 % of the chloride channels
are bl ocked. WD 2007/104719 PCT/ EP2007/ 052243 18 The

xa mé%t 5ccl:))lnpound of Exanple 4, 4 5. di hvd
Volumf(iew'a%hi&%#@e‘ﬁ%ﬁﬁfq@fﬁﬁéﬁét hyl - bi phenyl - 4-y

The aclivity @@ thes Wolwen & RelgGizied Anith Ghafné VFMC)SNEsx&Fmé@ b§ the whole

cell pg@h b Td f}aé@ed%‘\“gﬂéurgéﬁﬁ”ﬁwﬁﬁ%ﬂg B e Roeass

describgsl inddelixcet@), 4 MenmtrdBiel. 2008119642 x83-Okalmpshart NMRAGevas

activagééj B?I g}ég% cﬁ@%lé%ﬂ'lr? hﬁ)&@ﬁbﬁl\g@ny %gﬁ '(':Fy’ﬁz%g &g%ﬁular salt solution

and thegpign: asreny ellq:lﬁedshbveltagm@@%wawn%ﬁur@at@dtlrw After
S’[&bl”%‘é!ﬁd)th oRNthedturtdit the |cbrr1p@>uh}dﬂ@%@ﬁb§te67\5a§/‘a8§@d € the extracellular

| |.ul
soluti§h EpATEe e Geteheast Pl Wi R st A6 RGH Bk ke plue.
The fisstabrpou aiiExcimplosi, A(3,6rDile plmam@)slNdB (5-080 65 Tt dro-

; .
12,458 iPa B B bRy bt R 415 el 0.2
UM value. The first conpound of Exanple 4,

N- (3, 5-Di fl uoro-phenyl)-N'-[ 3-(5-o0xo- 4, 5-di hydro 15

[1, 2, 4] oxadi azol -3-yl)-4"-trifl uoronethyl -bi phenyl -4-y
ExamqleJrea shows a KO value of 0.23 M Exanple 7 Human

Hum&KBK8hashebsdéreeniny 20 The influence of a conpound on
rane current

. i d .
The it BcEE e R aieEh Fo Blerie bR Lty was determmned of
electregppysisiegitglyh omeXerRip ush@ondes capatrid of leepassmegniturnan @kgbhannels,
and tﬁ@@uﬁ?ﬁﬂ? ngeh"\fﬁé cﬁ%ﬁ%%e\ﬂaé’?é %@58@8%%@%@“’3' wo-electrode
voltageogipBumigcbnigeRanpl e 4
The f.%t(c%nﬁodaﬁd ?f%@arﬁb@ww é\fs [[)ﬁ‘iuéé) s@eﬁhﬁr 1h- l(!y@&@ 4 %.h dro-
1,2 AJReGe) etk A<D B B iy Rl s ses ShoRee (o i

determinztiontatat cartenahtions oM & pasftte staoapapichd, and it taused an

nore BT Egh RS Ohe LB qri%%‘@d}éﬁm%iﬁ? %

PCT/ EP2007/ 052243 19
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CLAIMS: 1. A chem cal conmpound of Formula (I) O O~
2N-NHRENYNR(lI) R4 RO/ RM N;lI RSa 14 5R

w@ep7a64714 s i somers or any mxture of its i SONRCEEP200T/052243

a pharmaceutically acceptablﬁ salt thereof; wherein
R R", RP, R, R3, R4, R5 3 d R6 independently of
h other represent 10 hydrogen, hal o,

r1'fluoromethyl, trifluoronmethoxy, alkyl or al koxy. 2.
The conpound of claim11, wherein R represents
RYHERERN compalrRPbesifuta iy dr ogen; and 15 P
represents halo, triftluor thyl, trifluoronethoxy,
al kyl or al koxy. 3. The conpound of claim1l, wherein
R represents hydrogen; R'' represents hydrogen; and 20
RP represents halo @ rifluoromethyl. 4. The conpound
of any one of cIaiﬁt wherein R3, R4, R5 and R6
nt hydrogen;'g represents hal o,
trif{l uoromet hoxy, al kyl or al koxy.
any one of clainms 1-3, wherein
resent Mydrogen; 4nd R3
pr ongt hyl ot ri f1 uor onet hoxy,
e tppound of any one of

' R6 represent hydrogen;
and WOR2007/ 104719 PCT/ EP2RQ#052243 20 R3 and R4
i ndependently of each other represent hal o,
trifluoronmethyl, trjfluoromethoxy, alkyl or alkoxy.
any ohiés sOMRIE R 3B MabLIees itsfisamaisss 1-3, wherein 5
&a pﬂérrﬂaéelﬁfia'ﬂ?rab@é@@bléwaif P@essf; and R3 and RS
|Bde endently of each other represent hal o,
YPPf9' hor omet hyl,  trifl uoromet hoxy, alkyl or al koxy.
B°, RAeRE i &In&* oR® ahdiRhiadepdridemtly ©f each other represent

hydrogen, halo, trifluoromethyl, trifluoromethoxy, alkyl or alkoxy.

The compound of claim 1, wherein

R° represents hydrogen;

R™ represents hydrogen; and

RP represents halo, trifluoromethyl, trifluoromethoxy, alkyl or alkoxy.

The compound of claim 1, wherein
R° represents hydrogen;

R™ represents hydrogen; and

RP represents halo or trifluoromethyl.

The compound of any one of claims 1-3, wherein
R® R* R®and R°® represent hydrogen; and
R? represents halo, trifluoromethyl, trifluoromethoxy, alkyl or alkoxy.

The compound of any one of claims 1-3, wherein
R?, R?* R®and R°® represent hydrogen; and
R® represents halo, trifluoromethyl, trifluoromethoxy, alkyl or alkoxy.

The compound of any one of claims 1-3, wherein
R?, R® and R® represent hydrogen; and
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11.

12.

10
N-(3,5-Di fluoro-phenyl)-N'-[3-(5-0xo0-4,5-di hydro-[1, 2,

wakmradizazol - 3-yl )-4"- trifluoronethyl -bi phenyPcBER10)7/052243

urea;
N- (4- Chl or o- 3- trlfluororrethgp phenyl)-N -{3-(5-0x0-4,5

e ndin ST R Siherrenyssont ejo- lugromethy

fluaranetinoxphalkyll Or-alkexXy3- ( 5- oxo- 4, 5- di hydro-[ 1, 2, 4] - ox
adi azol - 3-yl)-4"- 15 trifluoronethyl -bi phen-4-yl}

ur ea;

W?@DG}H%WQ Qi reyane: of claigiy b3pheseiB- di hydro-[ 1, 2, 4] - o
RAJRagAY F3-repdesént hidiroh lehoa@cnret hyl bi phenyl - 4- yl]

gea; E eytic acce le s ther
40580 5 b e R A s s Py SRt
triﬁleoapnerﬂhnga,lélkylefrf@lﬂxyve amount of a corrpound
according to any of clainms 1-8, any of its isomers or

any mxture of its isonmers, or a pharnaceutically
hbe spmpgupdsdiciaimhbreith is oget her with at |east one

b ey ) 2 A S 8o 2 | Bl o 4

kﬁléotﬁm@lhéﬂ pipheny-4-yiyred; its i soners or any nixtur e
4L@ﬁIok@‘?;%fl@mro@rﬁetﬁyl%ﬁwcﬁuls Ebky- 439@9%?@[192~°Lﬂldxadlazol-

é | F rrﬁnu a&%re of a pharmaceuti cal

é(i)p W pgrrcpn?%t yEpignepY=t-¥e M€ pr event i on or
M(ISeBnmhm-phent/I N qBgBan®- QE @hyldm\?\[ﬂ dz:ﬁ] gxacﬁaz;@rﬁslylt)ﬂén

uman ic i sease

gﬂé@r %' b'gg% ZWI})RJQ?% responsi ve to the bl ockade of
86(2cBhloro-pbeoyixihdBsSarxonddudibydron103,4 Bexadigrelrigl) <. -
ﬂ‘ﬁluoﬂ_d?ﬁel‘rﬁg @ﬁﬁﬁ 14 . yq Ur&a: claim1ll, wherein the

di se di t responsive to the
6 @ ERAGBACRULGR Y AeaPIER s Goer0imodal at f on of  BC,

channels is an osteocl ast rel ated bone di sease,

BRERACSTE SBTRER AN B EREDLEA etiaqsvg gmount of a
o@mapsund ascordoxy okt dlcclaiams &8, iany aff iteisorPargedr any mixture of its
@b?r?e"?@eofoﬁ Pgﬁﬁacéiﬁ‘l'&ﬁﬁyy acé@té‘ﬁl@@dlﬁh%ﬁe‘bﬁ g{algeth%rr Wihedi9east one

cancer, ﬁ; reast cancer cancer ,
P%@Fa%ﬁ@@ Y ageansable CaHRYy exgjaient pedidegider
pancr eat i c cancer, ovarian cancer, melanoma, hepatona,

L TR Bl el S S 3y somers o
ady degereohits rmn{e%k/,tl)r a phaimaglticglly dcedptible salt thereof, for the

L BRRGCN o BLOHAELALLIE AAREL or R EABRBN rcvontion or

akaviatian ofa dlsease ar eglisordec buamndltuoetofraormammalofncludlng a

ROBERL Whléhydlsé‘ﬁ‘éé’mbéf o9 is re8hEHN e to the bIPckade of
neovascul ari zati on, ocul ar pertenS|on open- ang
@mlau%ﬁﬁan@ﬁﬁ@ﬁmocwéﬁ*prsofaﬁ D M&®na, angl e-closure

gl aucoma, ciliary injection caused by angl e- closure

ZhGLRR FRoolg D LRIra 135 el e RS S prdh 5 Bntifon
ragpongivehy plee bxkadea of clelsmde abipanelardrenoddlation of BKg, channels
f&"gr{ mEl'agprelﬁléa%rn@ ed C%@fé&p%’roé@ %ﬁoﬁ&ﬁé&

Seass, €rT eac coni oS
9$tﬁﬁpﬂ@§i35 Seéﬂ'ﬂ@ﬁtrdmé@@or@@ﬁe@,%t@QiYQC b&@ﬂtucaegersbone metastasis,

osteolytic cancer invation, Paget’s disease of bone, cancer, metastatic cancer,
prostate cancer, lung cancer, breast cancer, bladder cancer, renal cancer, colon
cancer, gastric cancer, pancreatic cancer, ovarian cancer, melanoma, hepatoma,
sarcoma, lymphoma, exudative macular degeneration, age-related macular
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13.

14.

10 ptilosis, siderosis, silicosis, tabacosis,
byssi nosis, sarcoidosis, berylliosis, pulnonary

wenphyesnn, acute respiratory distress syndr oneCT/BRIDS)/(052243

acute lung injury (ALI), aggte or chronic infectious
pul monary di sease, chronic structive pul nonary

A N L e N e

rgtmppatrfyu, Brabstie Maaghederod (QMig, sehemicretdopatiyh retinal vain or
??fgrs{) el ds%h %tlﬁd)ﬁeWﬁy of EYé?ﬁéfu?%Ptde\Sbé%’cfuIMEBEé‘rh corneal

| nonary ertension
ae@%e@nzapowﬁuéamyp@ﬁﬁe@ﬁioa PE@@@«”&%Q‘@UCPW%@WQ&%OPGW

dn@@f@ﬁmoomla I areglaf-cldw@@gwu@em cmwim@dt@n d%i@llsbé RSYarle-

BPstie.giRucdms, Mifiptaip® S8R RECETS 06 ce) ARFTlRe
atherosclérseizeissheovia,aepbdusian énjurys alypgriacsiept @lst@osad tarterial

g Lo v P TAHLAR & 0b o FEh IR uBGLY!

I ncreasi arrier  permeabi
nwpemeaﬁéwﬁboprfawqmlQ%aaIu@mosm@@M@rﬁco@a, asbestosis, challc03|s

Blilb8¥i sibierItOfsiiRodisS BR08ls B%éjélﬁé’élgeéar%ldo&% EeryII|03|s

con dition of a |iving ani mal

I ncl udi
REManagy §H}Rﬁl¥§emﬁ §§erereép'fa‘i%¥19 fe§h syadh %8%@%@5%3 aqyte lung
INRSPABI)Y&clite drivdirdnio tifadios punmomndduseh@@rtﬂirsm@robstructuve

nodul at i nnel, s
M S PRI LRI s, R B A3t Ve Boncnits
bmgrbahomeéahrwam bwereead’mmt;apeuystmﬂlbrpsmf t@tmgh wneluding chronic
x%fagaa"ﬁoﬁw %@%h@?gﬁg&o gaw%rgd"fﬁlflgioélé‘ep%lmonary
hY@erI%Iﬁi‘r snflam MAtQIH Ay fﬁﬁa@@&ﬁﬁ%%thr)a%ﬂ epehonic wgptratory
infedtiRek diseases, urinary incontinence, psychosis, epilepsy or pain.

The use of a compound according to any one of claims 1-9, any of its isomers or
any mixture of its isomers, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament useful for increasing the blood-brain barrier
permeability.

A method for the treatment, prevention or alleviation of a disease or a disorder or
a condition of a living animal body, including a human, which disorder, disease or
condition is responsive to responsive to the blockade of chloride channels or
modulation of BK¢, channels, which method comprises the step of administering
to such a living animal body in need thereof a therapeutically effective amount of
a compound according to any one of the claims 1-9, any of its isomers or any
mixture of its isomers, or a pharmaceutically acceptable salt thereof.



