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BACKGROUND OF THE | NVENTI ON [ 0002] In one aspect the
present invention is directed to a nethod for treating
or preventing aPARTENFAPRLICAEEON whi ch incl udes,
anong others, nultiple sclerosis and pul nonary
hypertension. [0003] Multiple sclerosis (M5) is a
TREAFMENT, ME THODS USING FREARYE. MIRTHANE GOMPOUNDS
system |Individual's affected by M5 present
neur ol qgj | Gl incl udi ng 1 oss, of visiaon not or
ot er 1 SRORSHEREHER e FRRIER DA AR BRI AIIRNS 2o
her i.ssues related tg.defects | the central . :
00011 ThAGApp R EST e Pl Bondt St 1L rpvisinsar AveBgaion Sasiel No.
60/752 paficlilednn Meedibrea8,2008] O@IERSESARe BvhRRhhs §lbporated herein in its
. . variagble course with persons experiencing acute
m““myggﬁﬁ66W§xF8?lomed by periods of renission and then
| ater progression to a chronic and degenerative -
condition. TBACKGROWENDAOFTHE IN/ENTIOMNIOW,
however sonme speculate it may be a conbi nati on of
[0002] auhenaaspkct the meseat inventiemis dirseraeth al méthodl dortrewidf @F preventing
aninﬂvirag I nf ections .Exi ence su %gsts Eh t the earlier
BHRLE P RE S B LUt A B GHES: MnliRle selstasisqpd pulmonary
hypertewiche the | ater chronic phases may be attributed to
degeneration of the nyelin sheath and the underlying

[0003] 2 1ltiplesRérasm MM IYad &'E&oh%ﬂ@hﬂ%@rﬁdise}@@b? Bt PR ervous

Consistent with this theory, recent “studies 1In nurine
system.nfylayigdualy giesied by YIS peesepbrasyolopiral deficits|includingdogsinfeision,

motor deferi¥Patddt @Qx%%%te . ﬁaiﬂent?ﬁﬂ:@l&lﬁ{eﬁ e,tenﬁ o(t‘}?é}ti%sﬂles Féefﬁtg(g Pf%efects in

system Thus, € suppression of autoreactive 1-
the cenralgresgeustsystem; powemen, MS toesrmt dupaic cagetive furBtienhod]S disease
I P \ : - 13947 001): Wil ff, et I
oo Mo L8 A G0 s s
by periddsodlremidsenoarsl then lavatpedgieysioheo a olfifonic akl deég2rerhtivescondition.
' + easeractivated Ca2+ ..channel s. To ..
he el A ST A5 LB R A S W Fion of

autoimmahainyedesetidéy Endramientd KActopemnal@ Vil pifsdtidks. EBvideate blgests that
anngggvgﬁenate by two di st

cell. T K+ ch A net .

the carlef phaoe A0S i BSOS By SR PR e rere ontnule i dgter chronie
phases MBS aitthi buEKINO iSLericPat IANITItRE thy'dh 206:fh @S 8t Underlying axon.
Stei PCT/ US2006/ 048716 _ﬂéﬁglg&gﬁpgl n and operates to i

etnmap, NFAie{ " ededng: Hamby pot ERPsigient WHR thyp theggy, gpcent studies
in muriiiNABdels suggest that activated CD4+ T-cells contribute to MS pathogenesis by
attacking the central nervous system. Thus, the suppression of autoreactive T-cells represents
a potential therapeutic avenue. Beeton, C. et al., PNAS, 98: 13942-13947 (2001); Wulff, er

al, J. Clin. Invest., 111: 1703-1713 (2003).

[0004] T-cells become activated by the influx of Ca* ions via Ca®* release-activated CaZ*
(CRAC) channels. To counterbalance the influx of positive ions, two K* channels, Kv1.3 and
IK1 operate to push K* out of the cell. These K* channels operate by two distinct

mechanisms. Kvl.3isa vbltage-gated channel that opens in response to membrane



98: 13942-13947 (2001). 1K1l responds to an increase in
cytosolic Cat+and operates to hyperpolarize the
wOoreoubozasew pot enti al . Taken together, both chanPel/BSPhay4s716

important roles in T-cell activation, adhesion, and

mgration. In T-cells both the nRNA and protein

expression of 1KLL and Kvl.3 channels is upregul ated

in response to antigenic and mtogenic stinmuli.

[ 0005] These potassi um channels are good targets for
depolariﬂdﬂdi@ ahaﬂﬂiedaaém heiatits @ rafing heimbrane potentsle d388ton et al., PNAS,

T are redom nant | res Qd [
o8: 139G IS o, AR sshrenaP e meiRet 1 o e, Y BRI I
hyperpoRfizt Res@chibaataddiefiag gesich tbfcthers pot dhaands piaydmpettant roles in
i nhibitors may have fewer si de effects

T-cell aqtiYglpRrEHEHPTyEndBIEGHIAn. WAJTFE ISRt e PB‘SLM@P?XPY@SS‘O“
of IK1 agli M. I VhardeRNE u P%lguﬁth"ﬂrlﬁ% onSV &Y arfeBRic i RHGHYAR] Simuli.

A peptide toxin trom Stichodactyl a helianthus (ShK)

[0005] '?ll;' dsgl o‘f’as? %%aﬂﬁég%@%odl t?geﬁ%f?)@ gt?l!l carJd'iHaYéast‘tfeQause of their

restricted expxtesdwnle Theper ﬁredmhllnynul)nmmessed fire blopk a@d ehithedial cells. The

specific Sf%licﬁlﬁ‘ég%ﬁrt%jl églée | Fﬂ%nnleFAsug%% %tht%a}/?ég?%clﬁa%ﬂﬁrkn%g1rﬁﬁf1b1tors may

have fevadr.sidedeff&ital . Chem 275: 37137 37149 (2000). Using in
vitro studies, Beeton et al showed that selective .
[0006] KE)lpe?nrHElﬁﬁhﬁrs%véﬂahklm\i'lﬁﬂlhlﬁifdié sdledtatelyoblock Kahromidci | ghannels

N O T LT o
Kv1.3 a&?ﬁthhaxﬁ'Ielsal Fvil?. B%dlegg,ho@rfiﬁét%}ﬂc?’ﬁéﬁ? (%@%ioxm [aQ@QE}reohde
i

Experi mental autoi nmune_encephal o ti s (EAE)

specificatyrinbitiafhe Toy1.8 ﬁbmbwhdﬁ é@trelalpmlé AR IERANE (e tgrapalog of
clotrxma%’b%z E%?c?ﬁyﬁifﬂhﬁﬁ e(glﬁﬁ'gﬁi ideral !Tﬁbzo'i“@'ﬁém 275: 37137-37149

ory anlrrasd eted of T-cells exhibit a |oss
(2000). dfsimpin vrtryo sredide Beletsp dEAEshoyrgbst selestive Kol Sblgekers inhibited

prohferaag)%lel?ls %ré/ 1ca€i[ ?c?%%%ﬁ aishgrﬁnlg@ dle 1\';3"%@ ?locf(&s "i’xﬁ}lblted

on et
prollferatdmnhlafcutbdy hdftatatdmcﬁlbsr eBeppme reah! pBNASsRinh38A2+113847 (2001).
bl ocker, ShK, provided the npbst potent treatnment to

[0007] pEﬁr@i‘i‘ﬁleﬁﬁﬁaﬁt@trﬁﬁhn&é\ﬁzeﬁﬂﬂsiﬂyﬁﬁui (BAE] gficéfdnic many of the

pathologPgCRUNTEH IS Ao MO 6o 58 deoHen sl By aself o aboratory
ammals"&%bie@ed SHE-ckifs dx19BRGI16dsCf *%mﬂi% dhdp BAE, n%g%@ﬁﬁ’g Thells are

| east effective treatnent. note, the I_nat.i op
necessapf fosgRVEpREnbAMPRADNIANY | }r’eawogatléfaﬂ@ns St\dcenipgyl model,

Beeton Emridénh‘fe%ﬂgtzth@ Ige gene-ﬁl' potdsSRmh Ehafiel HlobRer, ShI§ , provided the

potentially expl al ne high ratio of Kvl
most poggrd ticetnzens mmveat the letha{.ﬁf%l?a adertivs ranstsasd amelipgate disease

progres?gﬁ %r L i/gx% cific bllogl%g@.‘ﬂf( [By&h '(ﬂfé'rgc?ﬂ{e' %gcl)']n-ﬁ' Gt gﬁ)tectlon while

patients so contai n a hi
the IK 1 spc:pﬁc dtboker TRAM@&‘H offercd gelsastraffectize tllehf@seélt c@If nete, the

combin 1odne(§ig§hk-BJ| iﬂa%' %M%S%B%re?%%%gﬁfﬁéc%h %aﬁ%ﬂﬂﬁbnglone

i 'sease progression ast tot
This resattapiild/iee potentfley exptainédiey thedégh dercsfi Bel 3 ashave]s ¢gampared to

1K1 el RSP HALy SoHRS St o LSRRt e S et e from MS

patients also contain a high Kv1.3 compared to IK1 ratio, suggesting that these cells undergo

multiple rounds of antigen stimulation during disease progression.

[0008] In contrast to the adoptive transfer murine model described above, it has been found

that TRAM-34 reduced the development of EAE in mice immunized with a peptide fragment



WO 2007/ 075849 PCT/ US2006/ 048716 of the myelin
ol i godendrocyte gl ycoprotein. Madsen, et al, Eur. |
WO povands49 35: 10 (2005); Reich, et al., Eur.JPCT/US2006/048716
I munol ., 35: 1 (2005). Interestingly, this study
showed that TRAM 34 had no effect on T-cell clona
expansi on, but it did strongly reduce cytokine
expression |l evels. These in vivo studi es suggest that
Kvl .3 and 1Kl channel s do not have redundant

of the myellA bﬁgbé‘édd%dﬁ@ Flylibymelh he1ades lepply@ai. Athrigsi.idsg101{2005);
novel “K+- channe

bl ock di t
Reich, crit Grnel Fromiiel, 350 d0P00 SR RiE SHBE e s o o B gt TRAM-34
had no efﬁg‘?%h Q%I 1f O8nsll S98880n, LHOAQRL s@&iélﬁlr&hﬂ& %Wﬁe}/e)lﬁﬂ@\shn

fors have several pr ob Clotrinazol e ag

levels. Toedeor wiel sndigs mgeWbé&K‘él agﬁ‘@ﬁtxgl ICHM$ i A RayE s
characterhs?%g 03704 ?fh Rwe? E testnﬁ%‘o? RHAA K "Ecid e BMbeiRRSERY @rovide

bEen “shown to 1 and prevent |oss of K+,
additiondl vefprmaatéon fmmulndemtinhdmgl molcallaldmgwnmm gl tﬁ@ﬁt@‘gtt}lgfilsease
and observed hepatotoxicity. They also have low in
[0009] \Ger@itpiekedtiyviasowd KM hihtisitoas haei deiveiab prabiems Clotrlmazole and

relatively. lo oten n. t hei nt erac
other relasganimF i PR R B TRSp RIS EoPHEEp s PSHRMoleh

ox1conaza@é1add‘3111€@la£d>w Radé béé&ﬁél'@dmﬁ@tlﬂ}ﬁﬁitllml apigredns losEbfK', they are
here renmmi ns a need for nnel i nhi bi

ors
not ldealpah@y@htirqgﬁ@eﬁm eﬁtena%‘saeﬁﬂ?é%fvs FRAF OB el iﬁﬁi}'ave low in
vivo halfqmg NGy BlQ&Wéﬂ'ﬁ)ﬁft&S bhab rE1eivdl hew ipbﬁﬁe{ &ﬂﬁheﬂhh&&actlo_n with IK1.

eeds. 1001 The invention is particularly usef in,
Some inbibiars mye @Pnﬁpeﬁdﬁﬁ intggrcperwHhngn-Tiy p?@}%fﬁﬁcsw’fe#ﬂa@ssmm
channels; %@rﬁﬁ%%n{aﬂ?’sedqﬁée@rfopﬁ@y bR eRinkBSiftRd Dhe fe@éﬁthﬂ@anﬂbn

revehting pul monary hypertension. The net
descrxbes agragesf sehhet HK b tharinghinhabitors thgf Bdfills these pnd, @thFF BeRds-
pul nonary hypertension a therapeutically effective

[0010] aﬂwmtveﬁiorﬁsmﬁmmmw sfulng tﬁeh@ng slt pnﬁmcrmr@ rdoongiyng
et hod

hypertersiig o B LReEeTUARY R A e ¢ bl Rl S Bt

pulmondr§ hlypshegrme THeAAdthdd mlmaﬂmlmmang emausome(:mufﬁﬂ)mg dom
used herejin refers to vatlon of

pultmongsy B¥EeAESIoR 4 RETRBHEH aSBeRss FROBRh A spgro Phne I the

stmctur&wcﬁm}ag Yo BSAQNEED: TRYSmethod®s thx’ﬂeularly asemd aﬁtmsemmes who
damages both the large and sma pul nonary arteries.
addmonmneswéwfsorafsmlqlfecelkwﬁ%%st bl ood vessel s thi cken and

are no longer able to transfer oxygen and car bon X ¢
[0011] dPulxmqmry hyperiensipnifer B2 ps wied hsranae 8Wd°taﬁé‘b1“8ﬂ’@%l elevation o

the preSfure T thehﬁo!)cf V%Jg?ls o t}%xl)[lgggé] tﬁé"pdlnn%ngly% Y &t fime, thee

narrow ng (constriction) of
mcreasetitmeqsuferctalmgps bothethe darge Thésmall phlapgjesy aBeTEes- b'[heewans of the

smallestcl%ldpg l\e}fr;o&slt lg rﬁh@%%&%ﬁ@%&%ﬁ?%w i) tfaﬁxsfep 3x9égma¥bon dioxide .

nonary pertenS| on
normall¥ |bgmees|tﬂebmbdtahd thebhmgs. niﬁbms e levila pﬁ exygan ipihe blopg anay fall.

bIood ugh the ulnnna Ss. Th
e o0 P O ORI G TR 0 ] M
changes&ﬂinﬂﬁlgﬁd furkieadh e 1h0rease<clcmebsurean thapllatbmaoy cipehlatiorar y .
[0012] With pulmonary hypertension, the right side of the heart must work harder to push
the blood through the pulmonary arteries into the lungs. Over time, the right ventricle

becomes thickened and enlarged, leading to a condition called cor pulmonale.



WD 2007/ 075849 PCT/ US2006/ 048716 [00131 In sone
peopl e, the*bone marrow produces nore red blood cells
wao o00comsensate for | ess oxygen in the bl ood, PEHUSI996/048716
to a condition called polycythem a. The extra red
bl ood cells cause the bl ood to becone thicker and
stickier, further increasing the load on the heart.
These changes al so put a person with cor pul nonal e at
i ncreased risk of pulnonary enbolism because the
[0013] t hi sdneenmbphé oloboreymairawpradetef arave eddoblepd welilnfoycompensate for
These. c

less oxyPR LR Bl Eh o gt SO AT e B0 R [BE ST blood

cells ca&ldhm)ﬁl@]?a t@}éwﬁd‘c‘mﬁk@ﬂ ancpﬁmd‘merryﬁﬁﬂiér Eﬁ@ﬁsd@rt&ie 18alt dh the heart.
es o pul nonar ype nSI n are enco
These chafiges plap piihe p%réeax\ﬂ Gl Bﬁf‘awnﬂﬁaﬁﬁ‘d %ﬁs Puqmoxf‘ry
embolish lgeéatu%a #HeQRidkendBod &S &@rﬂﬁ‘aﬂd TR c IS ARG Yin the veins of the
pul nronary hypertension. I'n primary pulnonary

legs. Thﬁfﬁé’fqt%% dplodgheandaaed to thedybeknown, but |ikely
begins with spasm (contraction) of the muscl e | ayer
[0014] | Fhetearpuiortypas pf pulmamiass hypatensionr eriafareendgedppdary. Both

s RGNy SPTBIAYwDBEG)SUSLOD, U 55,58 Ly S0t B

pulmonﬂydgapeﬂcmorﬁecmmbalms quhmmon dlnan d@yqzmialrye psinommane hygertemsion. In

di.t d b t
ST e O R
(contracﬁ@ﬁp eﬂ&eynmldmapaf iyt thy pelm(ﬂﬁby aterizan Wiemea awffdl:}ecﬁnypnmary

ase that ede t he of . bl pod t
pulmonfiy B RegPY iV CRAS UL APl s SOS ParPIF SR s der ot the
time of tiaghb&s.bS@Rdaryiemeharyg peReisiGoReRis thatthe Sohdition occurred
chronic obstructlvg? pul monary di sease., When the |ungs
becauseaf@m%aﬂeebﬂeby\aa? gefs dung %‘“{Cakfegf °Bffort to punp
bl ood through them Over tine, chronic obstructive
[0015] pSeeendary pdimamanehyiesicnsips cmhbe sasedl byjapy sligegse that impedes the

flow of %%o\ﬂetﬁ.l'dt?ghttf? ﬁltl’lgg ?B{éﬂaf anIst?é é}erp‘ﬂ@%? 0w ox 0 n%% n in the blood.

|es ungs. e Sl most i rtant
One of thausest cabmmdnmaesyis lodapwani ¢ elmssmhve pnhmhmqntibease When the lungs

Llve l,nonar ase | 0)
are 1mp%1a?cf1%¥1 asgr tnhoe{%é %(%t O punt zbléoc? éhgg}léh %ﬂen? BL%I tnﬁe chronic
obstmcﬁwgﬁmdnat@edllseas[: ﬂ@s’ltﬁiysAh@klhelﬂ aﬂlsSM&B/ebh)ltog(eﬁrer mt]nsthelr small

vssers P RBRLY R38Rl Ayl i

in chrorﬁe %bsthlcﬁﬁla @udﬁsﬁafrpylﬁsehé’bas tiuharFovaihy of ithecpulmionary @tedy that occurs
?F g flow re difficult. OQther lung di seases
asarest‘llﬁﬁ ¥ bloog ox¥&ehieVRlSnar y hypertensi on include cystic
fibrosis and certain occupational |ung diseases, such
[0016] 5 Anpthesslissgsasthahepnssanse BalonanoyPeErtepes iypylgipnary fibrosis,

which &u&&%&@nxlv'axéesfttseaétmm%qeéiﬁl%gs bTh@%‘Ja@ RisbieeddsRe$s Bk

I ssue from surgery or traunma by heart

pulmonarai q%muéatw@cqnérr@@l@s rb@odoﬂ@y.mqremﬁwuke Q}b@duae fiseasgs that may
cause pgfﬁ&fa\g?hgﬁ%] chkBh Gdiade é;\/s%@ftﬁﬂ&?ls a&?&{]ﬂlﬁ 8&&1 pAtiSFATG%: diseases,

e respiratory muscles ronic l'iver
such asdblastosis and|siligasfsect i on, and di et drugs. A sudden cause
of pul nonary hypertension is
[0017] Less often, pulmonary hypertension is caused by extensive loss of lung tissue from

surgery or trauma, or by heart failure, scleroderma, obesity with reduced ability to breathe
(Pickwickian syndrome), neurologic diseases involving the respiratory muscles, chronic liver

disease, HIV infection, and diet drugs. A sudden cause of pulmonary hypertension is



4 WO 2007/ 075849 PCT/ US2006/ 048716 pul nonary
enbolism a condition in which blood clots becone
WO oehgessien the arteries of the |ung, causing BEF/US86/048716

probl enms. [0018] Sone people wth pul nonary

hypert ensi on have connective tissue disorders,

especi al ly scl eroderma. When peopl e have both

-condi tions, Raynaud's phenonenon often devel ops

bef ore synptons of pul nonary hypertensi on appear.
pulmonakP 8ih8bliflada 66mBtidn EeWhichtldothélbBrbedbme hbdeldn ehedrteriee of the

v1l.3 and/or the I KL channel is an approach towards

lung, caysgpg $57 046 RERRICERA/ or prevention of inflammatory

processes. Conpounds capable of inhibiting the Kvl.3
[0018] zSrine peere wWitupwinanary|hypsrtensigmhayegfonpeetiyei tiggue disorders,

- i g i.0 ik q

cpeca L ATBL OB o PRI UM Sy QHR B once
developsapefbr synoink of phlammaky hyprrtsinsiongppéat have been

explored to date are hanpered by several shortcom ngs
[0019] i|RedusthaT-cellwetivatibacwiabhickadeof thatkl.3 &d/or the IK1 channel is an

hepatqtqgxicity. This toxicity i.s .exacerbated b he
spproach a5 Breatipt B oo af BYARRROrY Presr et GRgpounds
capable ¥f infhitiBhE UK AL B iaMd/oe the IO @smihenasGhiaBael of rediigig inflammation

the Kvl.3 and/or the | KL channe

|. and | ow.
are therefpigAlpsirpliei Pilthough of derpansiiablifBRagys the/Hidagoly-besed Kv1.3

and/or tRAMR NEsinhal infibieks Mbalse REA efPlofed ooRiueatt hdﬂ%@ﬂaﬂﬂ)yoéceveral
the inhibitors. SUMVARY OF T I NVENTI ON

he : ! [0020] . . .
shortcoringp frchyding atvat-drevmestsd notertid rﬁ%’e‘PePBT%@fé@E‘Bé kg toxicity 1s

1 Sl Iy t _ . i . I . d
cxacets BB T PLRAAL 50 B U Bl Sy v
potassiuwhéhsinngls otleardhan the Fodrhanderdedis Ircbpand gad lowy pioavailabilities,

tion . S
cach f A OBrE RE 3 DALALA il snd mors gt osgs or e
inhibitoxsandi dat e drugs for the treatnent of inflammtory
conditions, such as MsS or PH In vitro studies show
that a triphenyl acet am de-based i nhibitor, conpound 3
in Table 1, vBUMMRARY OF dFEANVENTION i nhi bits K+
channels with a high selectivity for the |KI channel .
[0020] [ Doiphgnylemetamide-basdd KSchamsbblockeisarpproseiningicaydidetes for the

trea‘cme:rﬁr ?é

%c(iI(?es ct:e&h 5‘1@&4@ gSéBS a§ ﬁﬁg\sgs&? h&g.s.ﬁfaﬁ‘ﬁ?&?d}m,ﬁﬁ which is herein
In anmnmat ory process, Ssal metnod conpri sing

incorpomathd by stfechey Inadditenbjtedies isditdte that driphepyiasetiathide-based

. ae dnfla .0 roce t [ J Ve .
L
MS or Pih  Fovirsl saudies shoMOh200 T Hiéb Pl tPGTdLISR00 tillididat] Gompdiynd 3 in
Table 1, which has a long half-life, inhibits K channels with a high selectivity for the IK1

channel.

[0021] Thus, in a first aspect, the present invention provides a method for treating or
preventing an inflammatory process, said method comprising administering to a subject
suffering from said inflammatory process a therapeutically effective amount of a compound

having the structure according to Formula I:



O 2C (F) nNz 3 (FP (I) whereinm n and p are

i ndependently selected fromO and 1 and at | east one
w@boomo73s4eand p is 1. [0022] In an exenplary PCT/US2006/048716

enbodi nent, when m n and p are all 1, the fluoro

substituents at ring 1 and at ring 2 are |located at a

position i ndependently selected fromortho to the

acetam de substituent, neta to the acetam de

substituent and pars to the acetam de substituent,

and the substituent at rin fF% at a position
selected fromortho to thelagcdam de substituent and
para to the acetam de substigudent. | n anot her

exenpl ary enbodi nent, enpl ig 0, and mis 1 and n

is 1, the fluoro sub@u&&ca(ring lis para to the .

acet ani de substi t®ent—and f hemsubstituent at ri ng 2

is located at a position s qedfromorthotothe

acetam de substituent andsaxa to the acetam de
substituent. [00231 Controlli g i nfl ammatory processes M

wherein(if; € and Plihé ifdeperfdeh@y e8le&d Yioan laheridhd ot daktdrdrof m, n and p is
ionic fluxes of cells affected by a disease is a
power ful therapeutic approach. Moreover, basic
understanding of the role of cellular ionic fluxes in

[0022] pin an grerapksey pobedisat vaied ok ARd P aphgld il othe dlpopr BsERignts at
ring 1 ah@ aplrllqé’ Q%&#@%‘é’tgﬁg@ E?BQHBh Qn({E?g éirﬁttl'yes%lecfeg%&ﬁ BPth8 1l the

agent s hat alt alar 1on uxes,
acetarmpa smbs@qut,l metatio the adatamife bubstitugnd aad pinare thepestagtide

substltue?tg thcy t t?t% r?tbagglln?%:rlgcﬂg ﬁgﬁtlgﬂ ge §te rﬁ%l?r?grtfxﬁ fo the. acetam1de

I'sns un y ng ese
ubstltuéhn,anelsparsznHeamEtylmidfeﬁdbeﬂmenﬂt iIhianbtig:r bheaplaqoq:rpb@musnt when p

. n basic, rese and jn. therapeyt.ic_ ap catli
is0,and f §350E 1 Bob e Rueobuutnl BREHp ReBf H EREPRRe Bbotient,
and the 3iktithdriactiag 2 is I mafeefao A @ositioh seletied fruis ofthd tordichaoetamide

.. are aJ so an_obj ect he present invention. [00241.
Subs“tu‘?ﬂiﬁ’adl paga %B’ler#é??taﬁg St"t“ﬁBt present invention

rovi des a net hod of |nh| biting ot assi um fl ux of
[0023] ¢ &loniroliing indemERtP RO oRRSSS G dmulin i seleresis) Vip eHoBRE cellular

ionic ﬂ%%‘éﬁﬁ’g aﬂect&@ﬁ?gl&fk@aﬁqgg Wagr eher Qﬁe@:‘ikagé&ch Moreover,

ective to In it t assi um flux
basic undepssanding of ﬁ@rratﬁeqﬁqeﬂubatmﬂuﬁ@rmth@admw pmceaﬁas and normal

phym]bgst {al%mt;@és%g}xml g,th&uga‘tgﬁg% I&Veg piFgggﬁs%a%ﬁaﬁg s
Compoiﬁhﬁssthgta:\mrhellulet mndEMee,rpacmulmay those Hpt nlﬁh@dprSlum flux, are

highly snagluI at H‘gdt he ald as L U| # luc1c¥a tgg bgﬁg meaﬁzgllérgs underlying
I'n aho er as nven ion provi

these iorreﬁlbmsl. Sunilmﬂyavwhodsgnﬂrzm@masajmmgpmutde e hati¢ wwedrich and in

therapeutic applications are valuable tools in the arsenal of both the researcher and clinician.

Therefore such compounds and methods are also an object of the present invention.

[0024] Thus, in another aspect, the present invention provides a method of inhibiting
potassium flux of a cell. The method includes contacting a cell with an amount of a

compound according to Formula (I) effective to inhibit the potassium flux.

[0025] An important therapeutic pathway for treatment of an inflammatory process, such as
multiple sclerosis is preventing or retarding autoreactive T-cell growth. This growth
retardation can be accomplished by manipulating the cellular ion fluxes of the T-cells. Thus,

in another aspect, the invention provides a method for preventing or retarding autoreactive T-



6 WD 2007/ 075849 PCT/ US2006/ 048716 cell growth. The
nmet hod i ncludes contacting a T-cell with an anmount of
w@2@onpsend according to Formula (1) effecti vBCT/082006/048716
preventing or retarding autoreactive T-cell growth
[ 00261 Thus, in another aspect, the present invention
provides for a nethod of treating or preventing
mul tiple sclerosis. The nethod includes adni nistering
to a subject suffering from nultiple sclerosis a
cell grovtrthe e enkthéd incfudsicentat sy amamltwmﬁ afA aapo ohHd chrapourg
ucture ccording to Formula (1). In apother
according 3 harany QhesBarteae: PreNERRROHATG YRR st oY Erowh
mul tiple sclerosis by adninistering a conpound of the
[0026] | Ryusatn Bethes aspesinthaiPrasent isyension rravides f@ggethpd of treating or

preventlﬁ% ﬁﬂﬁﬁﬁﬁgtsclte[cfs?st nﬁﬂst m)éfhtoa 1:11 H8d&SUMARRESIng 1o llR@bject suffering from

ventl on 00271 anot her aspect, the present
multiplej salesosis @thepamtld@ikv afffwélvh athoyht oF eempguist hayies @ ArRGiYe

accordm%gm o prgi@eér(?% pﬁrat_n%ﬁrcélr gg?nélg ?ys %&Q&%e’np Ghy! qfe%hodl mvolg?sy treating

gto a su ering from pu
muluplersynr.BNSmhs adnmrastbhag apeuppund bfthefifimntiondo ampammabiotgtherwise

in need SRR AR Wi i CryPuES af B RRY pethod
i hvol ves treaglng pul nonayy hé&ﬁrten3|on q% . .
(0027) o Ryaher @ppess the BERSBRIIRVEBIONGEVIARY & MGURH. Qlregting SrBTeventing

pulmonﬁ?‘}xyﬁéﬂ?&fsi’&rﬁ eThd mBeRd ifdluddsedniiBiRteritisitb ats0BjecOsuItMing Srom
e invention. [00281 | n still a further as

pulmonqrwé\ypﬁmtq%ﬂﬁrwva@aé YT FREEING AP ?f@a%qmaowq’avmg the

structur®@A&6FAh % e Foﬁxtu'ilg kB. 1dRoMmEL %ﬂl&@f' dhgiRsliReR, Heshéhbdhvolves
to a subject suf ferlggmfron1stroke or at r|sk of

treating nalmcwg:rna spertsiosiongbyt afRiajsearinecHIMYPRINRIthe MVERBRIMte Hpammal
not othe?\iv§§9 '@E%Hjof}?é@tﬁgntt \bgr it dnlpduids BE AR MichO Formul a

ere 1s an excellent track record of treating

o021 TGRS P a6 TR N oGRS oo

stroke. The eletti] mshuweg emﬁirﬁkteﬂh@t{sa subjer esfeting frermsijade, or at risk of
t her ape cC a or,. treat
having SGPIe § AAERARCACAY HICHUEHE BL B AP UL S HERIe PR

accordifEioFmuly (Ib V"Eﬁeretlé gakkdrllenf trivkaréesrdi ofgreating kervoys and
adm ni steri the invention to

cardioviggplar GREIGH SEBins ABSHbmotp BB hPrrerher BofEah e

channel MlodkRes dsH EeHetNR1ask Q@g&len-ﬂﬂl@&thaﬁﬁdh&hﬂ%ﬁmcdgbﬁt@tf& tad¥iment of
" advant ages of the present invention w be ap ar e Q 1
stroke, qrlgRey #d b ms- da%?ﬁhsf PEPRIAY &% B, figpethod involves

treating 'o® E&@é’nﬁ%?ﬂl&eﬁ% EnERliEil SN éh 83_1'13"@ émgmeﬁ\lon to a mammal not

reviations and Definitions 0301 "Bi ol ogi ca
otherwipgeighi nesl of Fsaimeny vty &p ﬁo?’@f’é’i“%s efgheBvEntionyitro and in
vivo biological mlieus lary in vitro
[0029] " Bheseoayidoathemaddects andy ww@@gebgg thgrmeeseat inventierewill be apparent

from th%ﬁ!ttalég&'{iésl&l tion éh&?l Ca@% [t &ynenogenat es, pl asma and

ons are generally perforned
DETAILED DESCRIPTION OF THE INVENTION

Abbreviations and Definitions

[0030] "Biological medium," as used herein refers to both in vitro and in vivo biological
milieus. Exemplary in vitro "biological media" include, but are not limited to, cell culture,
tissue culture, homogenates, plasma and blood. In vivo applications are generally performed

in mammals, preferably humans.



in manmal s, preferably humans. 7 WO 2007/ 075849
PCT/ US2006/ 048716 [00311 "Fluoroal kyl" refers to a
waamehzss of "substituted al kyl" enconpassi ng BERYE2006/048716
substituted al kyl groups that are either partially
fluorinated or per-fluorinated. The fluorine
substitution can be the only substitution of the alkyl
noiety or it can be in substantially any conbination
wi th any other substituent or group of substituents.
[0031] Campéreplts!" PSR a hibotask iolf‘Siubaﬁﬁmi alkyih en{‘xﬁrﬂﬁﬁstng alkyl or
invention utilizes a conp Vi % ructurg
substlmfae el BrRyPe Shat granither ﬂha le’ m\ate% rfe’c upppgied.\[Lhe flyorine
substltutg('fr) Ear(Be the WABY RibBtitufion Bf AalRy 13hictynslEP aIBAtH Yubstantially any
selected fromO and | and at | east one of in, n and p
combination with AIHEBEr SWbSHMCRLRINGPRP PT SHSHBIERSAt . when in, n
and p are all 1, the fluoro substituents at ring 1
Compoamds at ring 2 are |located at a position independently

selected fr orthototh s
00321 - fi £FGSeres TS et p AT LA R R brcrure
accordirfCtetFumindin (Igubst i t uent, and the substituent at ring 3
is at a position selected fromprtho to the acetam de
substituent and para to th tam de substituent. In
anot her exenpl ary enbodi et enp is 0, andinis
| and nis 1, the fluoro subgtituent at ring 1 is para

to the acetam de subgtjYuentl /and the substituent at
ring 2 is |ocateggat<@a posi _égel ected fromortho to

the acetami de substituent para to the acetamn de
substituent. [0034] In an Iary enbodi ment, the
conpounds utilized in the pr i nvention have a

M
whcremsr%,r 5 gltl&J {.)eareaicr:lﬁg}ge%dggtl}tf gelggtgglflrlom é 3 1 agn )ameagtl:c)ne og>|n dand pis

1.

{0033] In an exemplary embodiment, when m, n and p are all 1, the fluoro substituents at
ring 1 and at ring 2 are located at a position independently selected from ortho to the
acetamide substituent, meta to the acetamide substituent and para to the acetamide
substituent, and the substituent at ring 3 is at a position selected from ortho to the acetamide
substituent and para to the acetamide substituent. In another exemplary embodiment, when p
is 0, and m is 1 and n is 1, the fluoro substituent at ring 1 is para to the acetamide substituent,
and the substituent at ring 2 is located at a position selected from ortho to the acetamide

substituent and para to the acetamide substituent.

[0034] In an exemplary embodiment, the compounds utilized in the present invention have

a structure according to Formula (II):

(Flm

(Fla o
@c%

Q-

F)p an



3 (F),, (1) 8 WO 2007/075849 PCT/ US2006/ 048716
wherein m n and p are independently selected fromO
w@nw707583nd at | east one of m n and p is 1. PODBS}006/048716

Conpounds according to this structure are displayed in
Table 1. [0036] In another exenplary enbodi nent, the
conpounds of the invention have a structure according
to Formula I'lIl: F (F)n OK5(NH F (Il1l) wherein n
is either O or 1. [0037] Conpounds that are

wherein $ih,/b@idip ate idedendaitly seddodddfiomo) amhpamdds leakt drieeof m, n and p is
invention are also displayed in Table 1. The

1. compounds which are structurally related to the

conpounds of the invention serve as a "baseline" for

[0035] ySempeppdy zorerding ierthisgimichye agdisplarades Tablpbrti es
and benefits of the fluorinated conpounds of the

[0036] | hventherrexeMpBIFethbpdiment,zh¢ £omppuigis-of ti: inventign haye a structure

accordingq%l'{gl_%uﬁﬁ F\ I NH (1); (2); F(3); F FF FO

F (I1D)

wherein n is either O or 1.

[0037] Compounds that are structurally closely related to compounds of the invention are
also displayed in Table 1. The compounds which are structurally related to the compounds of
the invention serve as a "baseline" for assessing the advantages and unexpected properties

and benefits of the fluorinated compounds of the invention.

TABLE 1

) (2); F 3)
F
. F F
0
F _(0 < > c—<
F% ONHZ % NH, © NH,
C) " (5 6);



- FCNN2/ NH2 NHz / b,,,- | 1 F
WO 2007/ 075849 PCT/ US2006/ 048716 F
WO 200BS® NH2 NHZ C NHz i F (7);
\ nuu ,,... C-F/ \'\ ONHZ NHZ -
(10); \ (11); \ (12); F F \ 1
C- -

F

O

(8);

F\ I
F/ \'CANR2 N2 F NHZ/ F (13);

(4) (5); (6); 9
FF\ FFcl/l ~
(9); PPEI/CS10067048716
NHZ FF F 1 {

F O\ G F/ \

(14); (15); F

o
o3

; ®); O
| Y
Ol Ot O,
@ i S r
T oy (y; O/ 2y
¢ | Q\F F
@ (13); a4y; sy

10

NHz
Cl

(18);



FFC-/ \ CC4 NH2 6NHZ NHZ F F (16); (17); (18);

10 WD 2007/ 075849 PCT/ US2006/ 048716 O C~r C OH NH=
w@hoov/orssyo 1 Cl (19); (20); (21); and o NH2 (28QT/US2006/048716

Compound Synt hesis [00381 The conpounds of the

i nvention can be prepared by techniques that are

standard in the art of organic synthesis. Appropriate

starting materials and reagents can be obt ai ned

commercially or they can be prepared by standard

organi ¢c chem stry techni ques. Exenplary processes are

illuskyated by the specifjis._exanples. An exe y
synt c route is provi 4@ in Schene 1. SCH 1
MyBr "\. F qgF(// 2 (1) agetyl chloride gF HZSO4
O H2 copper c (de 11200 2007/ 075

52008/ 048716 @m‘ —n<,$4;herre 1, t@ﬁ 68i s
of a ugri ne-substi tuted i phenyl acet am de pprlaceeds
fro e corresponding fl i ne-substituted

tri phenyl met hanol that is Yrepared froma

fl uori ne- sub6Mt ut ed benzophenone(2@d a reagent that (21);and
adds a phenyl or fluorine-substituted phenyl noiety

to the benzophenone ketone. The fluorine-substituted

tri penyl met hanol is

22).

Compound Synthesis

[0038] The compounds of the invention can be prepared by techniques that are standard in
the art of organic synthesis. Appropriate starting materials and reagents can be obtained

commercially or they can be prepared by standard organic chemistry techniques. Exemplary
processes are illustrated by the specific examples. An exemplary synthetic route is provided

in Scheme 1.

SCHEME 1

MgBr
I F Q
F Q

(1) acetyl chloride on  HOAC/H,S0, C(O)NH,
———————— e
(2) copper cyanide :

11



subsequently converted to the correspondi ng
fluorine-substituted triphenylacetonitrile by
we2posTsge t he al cohol to acetyl chloride foll oredukzeo6/048716

copper cyani de. The acetani de can be forned by
reacting the internediate nitrile with a m xture of
sulfuric and gl acial acetic acids. Oher synthetic
-routes leading to fluorine-substituted
tri phenyl met hane species, particularly acetam des,

[0039] &h@chkﬁnb ilOtHef“s@n&iB:'sisidf iachuopinetshbstituHittipleshylavetdneida ptaceeds

o sSSP B0 eSS e TR 8 5

ﬂuorme-@ﬁb’k@i'uﬂéd BenZoPRBIHRAS dMiGhodhe MR addod pheb@'ﬂ br Alacsint-altsatuted
|oava|Iab|I|%%éand stabl%lty in vivo. 8 jects li
phenyl mpigite dhabrreppineeskeianst 1bs Tluggne-spbsiteigd daphgnylmethanol is

subsequ&mmldogrtégt Jhg chR¥GUnUBTR AludPRRRAVSHEIdaMbRGhyl At RRgRsIby

vivo residence tines and increased bioavailability
exposm@thle@kmhglr to gpetyil wplarideddlleivehbe cornsr ﬁﬁﬁn@q: The pestpide’can be

formed %91%?1&! r}%%t %’é}gmgdlgt%qﬁ 118 HihH thdre éM%[lﬁﬂM@ hnd gfa%gﬂ‘ G acids.

oun adm ni stere carries wt
Other syhtlmtlp lrmlteskadlfngrte dhuonng-ssbsjéuteéfcrﬁldwmlm@tbmet $n¢glessrmlcularly

e G d/ Thus, it is
acetamuf,ﬁ g?{'FW 153 Xy arhlgp?so&rtlﬁ?%evs%ﬁéﬁa%é%annel i nhi bitors
whi ch denonstrate good bioavailability and enhanced in
@mmumgt—al&%i lity. Compound Activity [0041] To devel op
[0040] Pha dHRGRBLES &) ddt abl pRAtthackitlcatiarefl IKD hhhlrte(b irshibitors, candidate
candi dat e conpounds enonst te a

compoupgs myst t%?mwgﬁt&sb%%%ea%& EREAEIY TGRS oy, Subject

undergoigdS@AmER mh& b%%% 16H9Absed Witk ﬁretcdnﬁpddaa)bffﬂm/ﬁwaﬂudlcso .
towards the I KL channel of no nore than 100-500 nM

Compoyngs haying fiecreaserl j vy ogFsidprecdBREFARIECISPSedHuoR Rl htlitpllow for
a sxmphE 9&\@5%6 'r?%zm%n"ﬂqé‘ Gksef %e@ﬁaﬁﬁﬁ%?@ss HelildatibRY NVBERNES

e art. For exanple, see, Brugnara et al. J
reducmgtmmmmnf compe@(dlImingreed eFEES m@geshe nopRiseQfTgdudieg side

e B RPASSE AR A s ShSERIES, BRSNSl o

provide ¢ﬁﬂmhamté$ irdfibitdre w}n@ﬁedemomstnaasrgoddénamlybiﬂity pod 4dfjanced in vivo
O her nmethods for assaying the activity of ion
stability hannel s and the activity of 30 agents that affect
the ion_channels are known in the art. The sel ection
Compoppd ACtWiY; oprj ate assay 12 WD 2007/ 075849

[0041] P%@‘e’&@l@@%@ﬁ@i&ﬁncm s IKS c‘h@xhﬁel \Mﬁlblltdﬁ'sl Hdidate compounds

capabilities of those of sk r . See, [for
must deg‘;@gﬁsﬁqﬂg acq.qip’;qbée a(BIVlty tp@ﬁfq;s t g]eé|c a@e em%pgs are judged to

be suffidde St if ShdyAREe 2AI83011ENAs tHIMK 1 cHMAGIES i ordaSS 100-500
n;;u 1(1§gé€36 donpound Select|V|tyS

[0042] The activity of the compounds of the invention towards ion channels can be assayed
utilizing methods known in the art. For example, see, Brugnara et al., J. Biol. Chem.,
268(12): 8760-8768 (1993). Utilizing the methods described in this reference, both the
percent inhibition of the Gardos channel and the IC50 of the compounds of the invention can

be assayed.

[0043] Other methods for assaying the activity of ion channels and the activity of 30 agents

that affect the ion channels are known in the art. The selection of an appropriate assay

12



[ 00441 For conpounds to act as pharmaceutically useful

| KI channel inhibitors, candidate conpounds nust
waletwonsseat e acceptabl e selectivity towards theCT/HSIPEE/048716

channel . Compounds having a selectivity towards the

Gardos channel of at least 30 fold are judged to be

sufficiently selective. [00451 The selectivity of a

particular conpound for the I KL channel relative to

anot her potassiumion channel is conveniently

methods38 IR tBS capabaiticd |FfithdsewfeRNPBUREaki Beé, Tor e:elnapledHille, B.,

it g., 1C50). I | mbodi
fonic CHingols Mot pIMEmbRaeS: e ASPHEoEaY. SPRIG I ces. (1992),

deternm ned as di scussed above, however, other nmethods

Compotind Sglectiyitg the activity of ion channels and the
— , ) ! : '
[0044] Eﬁ%ﬁdr}tﬁo@ﬁig ?%%{.a&})hgﬂﬁas eF\{elgzﬁyo%slag,P R cﬁm %ldﬁbﬁ&%, candidate

appropri ate assay
compourd¢ madisdangonstriate asicepiabletshlectdpatovards the toget dhepaelofCompounds

. skill.in the t e, .for | Ille, . LC
having 4eid o Side B4 G Siohllol FER e Al S gea P8
sufficiedthcselectvader | and, Mass. (1992). [00461 In one

enbodi nent, the conpounds of the invention are potent,

[0045] SThEcéieMpyiBN6E Spatb@ar EsthpAiddofos tHRfIKAAaEEE1UBlative Xo another
such as that nedi ated b¥ the 1 KL channel. [00471 i

. . : Wi | e
potassiupiongheRnslds eenvsaimdifs sy ngsAsarilp of Fup comegryd pinding-related
quantitié’s?@.rﬁ,t FCQS"(‘)P. i ad &&ﬁﬁﬁ“@xﬁyodi%hi, %Yeeééléc}ﬁ@{t% ¢$8dtddntined using the

ructural features of the conpounds o e invention _ .
activitieg idetermingd| ag cisenpred gbovewhemsyen offier meathedsifpragsayipg the activity of
_ C i N Wity ¢ I
on chaffSFERI b P P4 B Bt B YR Ut eahl i k. e
selection wb eppropriate asswy hethptls isove] withimtse icapabilitiespfitheyeuafekill in the

an_aryl i , er. ei 3 f
art. Seef or eg%qp@ﬁoﬁielgwaor{lg afle é Excie IRX B ?‘s:ilg%aﬁg a
Associatdsybicl,rBundexiand, Miassh{1992nbodi nent, the i nvention
enconpasses fluorinated derivatives of conpounds that
[0046] : u}gbh& Ir:]mB@&ii’pﬁv‘eg‘hit,ﬁH% EOMpbhnts, of ike Irﬂv?hldic&férlé pobas esehavivagnd stable
R channel inhibitory activity (e.g., antimocotic
inhibitoggyefpatassping fluxsuch g St é‘?edé%“é‘ill] gi g}eerKgl $aBeonazol e,
oxi conazol e and sul conazole). Qher agents that have
[0047] po¥hidsnetwisbingdh abernd byiapypewicylag gheopy pfopeaptdon, it is presently

believed® fak E&ﬂaliﬁl@{r?{cthltgl fERARO G ¢ .e%inﬂjogﬂa%o%k iif{\i'ettNiOfx D replacement of
possess at east one aryl nolety e.a'rl ng at‘ | east one
hydrogdn wishiflveriae)oare aresenily hinplicatesd ingbp etability.tselegiivide and potency of
i Lo [ ' t. o
e R Rl TIPS i i
an aryl swibay] whertin atheashond hyrpgenyatom of the ant imaietytis ofplaced by a radical

Lo ny.l et hyl oup.. 1 00.7/ 07584 .
L TN, IR T —
derivatiivé‘s/e?tdrmfmmdfl tHe luﬂﬂhnt pbm_sie'pmdo&h é]mxspearti?;lbﬂy t}:tge fhavimgdK 1

a har maceut i cal canposj.ti on wherein the,active
channel JghfbioReiviey (< 8y RURPEPYF BERNT f Sorficgpasajfyegonazole,
butocorjalalelraLietiidzo8 dnd satempielb). eOther hga@nsthaekdieicRaysiun® fon channel
inhibito(lj')ll laclzjtlevq}:ys, anc]- Bgrstfcuiaﬁyq%ql ct11|agrr1]eltir(1)hibitory activity, and possess at least one

aryl moiety bearing at least one fluorine atom are within the scope of the present invention.

[0048] In an exemplary embodiment, the aryl moiety is a phenyl group. In another

exemplary embodiment, the aryl moiety is a constituent of a triphenylmethyl group.
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conpounds that affect cellular ion fluxes (e.g., IK
channel inhibiting activity), the present invention
wa@ab®o/opseyi des pharnmaceutical fornul ati ons thapCTUS1086/048716
t he conpounds of the invention. Pharnaceutica
Formul ati ons [0050] In a second aspect, the invention
provi des a pharnaceutical fornulation conprising a
conmpound of the invention according to Formula (1)
adm xed with a pharmaceutically acceptable excipient.
[0049] | TharompenptiG) yf thebodintientcan bh adnmmptxatﬁalctmrae er imhthsdorm of a

. Formula,(ll) and nnre r.ef er
pharma GG Bo it o, PR b S FOBBR 1S g with one o
more pidemacdizdlln acc&jptablcoéarﬁbxar eipighis @z ldilyemts.c Thitigbh @addition to
addi tion.salts, or tes er eof be for
Compowg S that affe 5%0%1&%%9 CHC ;Jg] Cémmﬂéplﬂgltgl%cagm Heresent
inventiohtdls®piovides phakthfceutal THAEHaGbnAURM dUn$dih Md &mpounds of the
Sui tabl e routes of adninistration include, but are not
inventiqn. pj t ed to, inhalation, transdermal, oral, ocul ar,
rectal, transnucosal, |ntest|nal and parentera

_hﬂﬂﬂaﬂmmnﬂhﬁaﬂnukﬁuﬂﬁncIudlng i nt ranuscul ar, subcutaneous
[0050] a'i]rga sQ%c(n V{s@@é{sthe 141\?6%1 %oleQ a5 2111 T%ce;e AP u‘f'atlon
des in, 551 alt

omprlsmg
naceu a accep

a Cornp(almﬂ/ afithe liyamsive sacctdrémgaé Fomaylat(é) athhnmaal s.ﬁtehraephasmgétmcally

in conbination with othe 0 ds o vent
scoeptabfl SR o R e E BB PG Rt N Srmer Ehar Rt ecording t
Formula@@ndrsl mbhepelfiaalsle aoéordingad doemulac(IHpent s t hat can be
co-adm nistered with the conpounds of the invention

[0051] W|T|hle codgmﬁds déseribed hereﬁn of blearﬁﬁeelmtdaqg aB&Ipsb1E b&dti6A salts or
or_exanple, when adnmnistered to patients

hydrate% ﬁfer@fr FRP be Bmmalniechiq aipdesieliveredde apatigtiayingsn wide variety of
routes dm:'llu;deﬁlo? 28 BiERRich, Sd?t%bfé%%g RESdRinibERionTHERNEE Wht G- ot

be admi nistered in cocktails containing agents ‘used
limited {q; inhadafion, frangsigrmal, |orﬁle@qul@nre@tﬁi, toarseyucesalpintastinalmed parenteral

admmls%laan eiﬁat:ﬁxg'ili%mﬁgmml y @F&gﬁngbggaﬂ& fnﬁr&%ﬁoug fulg @mtso ry

process agents | ana
|b|ot|cs ds ca

100521 3 FietoBreF g firreibed Berf P OE BT HIRE s 2UY Herepighp sl andor
hydrate$ ﬂ&iec&‘[ ﬁlaydfémdﬁimlstﬁﬂﬂsmglyt Tn&ﬁimlﬂgaﬂid’if WRIGE e c¥mpounds of the

inventic{gxpép OF én %?c‘icéqlps bUt ‘Fwa ?)tha }%}@?tggentgﬂ_ [Fgé c cl)l\(/:ee ?)f
therapedti®fgbnts tmyédmww-ﬁ&nﬁﬂ?&feaﬁmﬂm ﬂlte codlpound$ offiglinvehtion will
Ned. 323(20): 1317-1322 (1995)); erythropoietin

dePe“d’(‘éaaHbQF ?O'QFHO‘}\Pel%HFa‘e Med. 323(6): 366-372
(1990)); and dietary salts such as magnesi um ( De
[0053] FFgrexample, whenpdminigpisgdo as%msayffem%@@mweyﬁammtmprocess

such as %QQF:WQ%‘!&E’ ‘ﬁTé H§39 48 tkbinvE %ﬂan%adﬁl%ﬁfs%ré@m cocktails

np03|t|ons use I n accordance e presen
contaminﬁxpéﬁmsoﬁeé émtreattéhff paipingactign jand sthes symptonemnand sidnefects

commotf/ 3o A8 d Wit B RSO FHERL! ¥ulf SEREAN Rde2l b Slafaesics,

antibiotics, etc. The compounds can also be administered in cocktails containing other agents
that are commonly used in treating inflammatory process, including butyrate and butyrate
derivatives (Perrine ef al., N. Engl. J. Med. 328(2): 81-86 (1993)); hydroxyurea (Charache er
al., N. Engl. J. Med. 323(20): 1317-1322 (1995)); erythropoietin (Goldberg ef al, N. Engl. J.
Med. 323(6): 366-372 (1990)); and dietary salts such as magnesium (De Franceschi ef al.,
Blood 88(648a): 2580(1996)).
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conpri sing excipients and auxiliaries, which
facilitate processing of the active conpounds into
w@e@parsed ons whi ch can be used phar maceuti cal PgT/US2006/048716

Proper formulation is dependent upon the route of
adm ni stration chosen. [0055] For injection, the
agents of the invention can be fornulated in aqueous
solutions, preferably in physiologically conpatible
buffers such as Hanks's solution, Ringer's solution,

[0054] OPheﬁ'mé&élﬂidhg témposiibhs@r By inefccoldanenwitkehgpsessnt invention can

nbodi ment, the fornul at{ion includes water, d an .
be formypied{p CORYPRIONG (RBPCT YR R SRR rigsigleienly asentglg cariers
comprlsfr%réiﬂéi;ﬁéﬂtﬁ’ And BGkilidAes, WMich B¥RARE frocebsih@ef Bieltactive compounds

erul sifiers and materials such as ethoxylated oils.

into prepacatigrisavlichcan baaed Phrrmaesuigaly-aPranspSmytlaion s dependent upon

theroutéfofd}hin?&rau%'c}%%rhy' enegl ycol ) 400, ethanol and
I n a 1:1:1 ratio. Another exenplary fornulatlon

[ clude nd.af .th t]
o) L5458 RO e VLS S s s
preferabﬂy anshpsixds gicakyl ml)mpa;tiblabhffers (seclyas Hbok<sadolutiaag Ramger's solution,

ooy R A Gk B B G ARDA PP e weer

and an aﬁk&hbl pedYet gRRbE @tter ugfiledompoyekid @ftthis fortdatdvrt include, for

exampld, SHTHAtBRO B PSRN PP HER S YR Y AR ERemFlay

fonnulaﬁemme(s%)cdmﬁdhnaf@rtmaﬁwﬁu&@bbny(aﬁyleaegpb@) 400, ¢tlems] and
known in the art. Such carrjers enab

water ingolip LS. dHIQHE SRTEIEY GrTIat Pl & eampgund of the invention,

water, pbﬁkétﬂ&%ne?!ylcbf%AO@raﬁg@émo plighgul es, liquids, gels,
Syrups, rrles suspensi ons and t he i ke, for ora

[0056] ' E’gsﬁ'&ll HYCOS lfaadnrﬁ?i slt ﬁ&né %gﬁuc{eﬁfe A aa. E%? ﬁa?uét& ?éﬂegetrants

pr epar a ora e’co
appropreaxmtoplhe arriapo ibepatthgatet anadisedyint the fmemuhtlmn gSmb@qmpggnts are

aﬂd racessing the mxture of granules, after adding
gmw“ﬂQ' gﬁ\ %g ?ﬁliaries i f desired to obtain tablets or
agee._cqres. Suit exci s.are cul a
100571 { oy gred SSpR s, G i s foaeeed iy 5§ gotbining the
active caﬁ@euﬁa{is) with prﬁaﬁmehahauw@cé%me%aﬂi@@ WeAtineRim 1ﬁuﬁé1art Such
exa mai ze star wheat starch, ric

carriers gpiplg Ahe C%Pewsgf ARy eI, foanw\atqda?@é%‘aﬁ?hpﬂls dragees,
capsuleﬁkf&}’ds g6ls! é&lrﬁﬁse ’slu!%{é’sr OXPRAEEYY zﬁﬁittm! hike efor Bt $gestion by a

sod |un1car oxymet hyl cél I ul ose, and/ or
patient {odye,yeaigd. p@hermap@gpfgl anm:)atloqlsf fog @531 uggl can be combined with a solid

excxpleﬁjc' §ﬂ>t%rﬁ\gl aéergﬂﬂn%a %%s%lt‘f@/mgﬁ dgled ro%Hé‘slﬂ'xgaﬁletnli‘&ture of granules,

I 0SS VI ny pyrroli done agar, or i nic
after adémgdsudﬂbla ayaﬂtarlehef é@ﬁ‘lredu@robéfsn saietaor éraﬁeﬁ ap%eS.- &m@gf

exc1p1elthﬁ afs ?n pgrrtl%ﬁla?rﬁlleﬂg QIYdthF%HEﬁrE hinéf&'dh%]hla@togé) %ﬁ&x%gé meﬁ@ﬁtol or

ose, concent sugar s 1 ONS
sorbitolus@mlomreparaaynmtch endbt wme,anng grarcely, atiest stmhcrwe starch,

potato sgﬁr(?rlg:/%\clﬁie@{l X’lr trrf%gatc%%ﬁe etg‘l?!)gggl?ose droQ?ﬂ)r%gffﬁ%(étﬁ}—cellwé)se
sodium‘éﬂbﬁ&?ﬁfcﬂﬁ&&ﬁlﬁllw éﬂ.{ﬁﬁq&ﬁjf\ﬂéﬁﬁiﬁohdone (PVP). If desired,
disintegrating agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or

alginic acid or a salt thereof such as sodium alginate.

[0058] Dragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions may be used, which may opticnally contain gum arabic, talc, polyvinyl

pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,
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and suitable organic solvents or solvent m xtures.
Dyestuffs or pignents may be added to the tablets or
waele@geessepat i ngs for identification or to charBCT/E8100€048716

di fferent conbi nations of active conpound doses.

[ 0059] Pharnmaceutical preparations that can be used

orally include push-fit capsules nmade of gelatin, as

wel | as soft, seal ed capsul es nade of gelatin and a

pl asticizer, such as glycerol or sorbitol. The
and suitaﬂﬂlébrgfahic ohRat casSoMrm ﬁﬁmmeésn Dyeeuﬁfstdr\pegmags @akyehet Rided to the
' ia dm xture with f ﬁ sucga %@% q) £ act;
tablets o flpages soatings Medentiiction o Jp P AR équ Spitghagions of active
compouhi®@aRs] um stearate and, optionally, stabilizers. In

soft capsul es, the active conpounds may be di ssol ved
[0059] Obha §8ﬁ{&QF?r EQraﬁUhf Al Saa-l lS%eg%ralf}lJﬁxlalL@l% Ju@ﬁ—tfﬁ 09;:>§u$es made

Ilqu par a Iquid polyethyl’'ene glycols
of gelatingsi welbas saft, sbalkd zapslesayadseofagtisn. and 4 pipgidizirasichms glycerol

r

or sorblt]pnglggu @hshg%{% ﬁ%‘zlt%% g ) cg(%htalfigﬁeg%t]q \Eqnér%d%ggﬁaﬁgeﬁnﬁyfﬁé‘%tﬁ filler
such as ladwkeitéhdeas swih, astsdtercliesnmadot llutmsarma\5;(uo‘haeksetalchc&r rfmgmsiufn stearate
and, opt}?gﬁ g,ﬁs%ab[l%%fé Izen S fo tl 1ve crguénf}?o%v gtp}ﬁ%l (< dlS%O'HVSd or
suspendédifpiitatk lfqiﬁdsu Sﬁclﬁmﬁﬁg Ioliig, licpucﬂ beraﬂiixea'ﬁrliquld p@'lgathykene

glycols. %eagglﬁ&%:g%ﬁ{?% sot%% Verfegir ngé M%E%?RE cgmmlsqratlon

should HeeRUdbsZRE suidHld fdraick a@m@disteatioui t abl e propel [ ant,
e.g. di chl or odi f | uor onet hane,

[0060] Pw\lcesnoidn&w [PARbRARE co%ehheﬁso,&ﬁy kel tHO TR bPMABlets or
bon di oxi de or other suitable gas. In the case of
lozenge&fqmméeé@# inzeemvaetionpbmanner- dosage unit may be
determ ned by providing a valve to deliver a netered
[0061] aFowamiminGapsioh by inmdatar, the d@mmlmﬂs gorguse agedrdingtoftioy present

inventiog%ﬁ? ggmv%ﬁbelnggyg%%rroe{iﬁﬁln &Sé;go];rlf) gag 8% s ragéﬁr(fserﬁatlon from
pressuriSed pRk or pavbalizepasith M};eﬁ alsaitslsls @rcqrellaharefg’.]. [ 0062]

) The conpounds . for ated for nt eral ..
dichlorogifyapBERFJAeBp e o Biine e ororHfr GhRemg, swpppfioride
or other%ht&tﬂ@ fghd) URiUhe icRSeUst @ﬁesdﬁﬂ&w hérbdl ﬁﬁe ﬁ@iagb ﬁljnﬁc‘rha)Ole wyrmmed

presented in wunit dosage f in a y
by prowéllmg {VAVE 9 deldsE agnsierd rpERQunt. \M%F ridges of e.g., gelatm for

use in aR fifRfr R iksieflatod BRy HRTBAMhIkica %nfiﬁ”}iné akRwakee ik OF e R$npound
susgensn ons, solutions or enmulsions in oily or
and a suiighleqeavdge Rata wish ag MEoRRPT SR n f or nul at ory agent s
such as suspendi ng, stabilizing and/or dispersing
[0062] a@bnpgmnaynd@ema:d be dormyilathd &y paentenabadminisifesign by injection, e.g.,
inyl a B
by bolug g-np%/cY oﬂérr ecgglrllél.gl&’] qgf;ﬁgtsog 4 %Sﬁr}l]ng glf)%ghg 1&'[e8t6%girgy%e [fesented in
unit dos@@zafcmm elgt.i 10 amfoutesdran nos-doer cpamisensewith an added preservatlve
he confi oS L BB AT PR PP b iy o
aqueousd\&f}ﬁn‘ltﬁ afld algventain formiulavsnageats saxdh”lasl Bastpeadirxgnstablhzmg and/or
dlsper518% agqrggg}%lgh%ggﬁi%ps%gﬁ a8 the c%sst l?rﬁ(eg po yvmy °'§Prm‘f one ang or

alginic acid or a salt thereof such as sodium alginate.

[0063] Pharmaceutical formulations for parenteral administration include aqueous solutions
of the active compounds in water-soluble form, such as those described above for intravenous

administration. Additionally, suspensions of the active compounds may be prepared as
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WD 2007/ 075849 PCT/ US2006/ 048716 appropriate oily
i njection suspensions. Suitable |ipophilic solvents or
waerorss i ncl ude fatty oils such as sesane oPCT/US2006/048716
synthetic fatty acid esters, such as ethyl oleate or
triglycerides, or |iposones. Aqueous injection
suspensi ons may contai n substances that increase the
viscosity of the suspension, such as sodi um
car boxynet hyl cellul ose, sorbitol, or dextran.
appropn@ﬁ‘ dibniajdcyion stdpensioap eBsitabhe h]acyp}ahe; solgents ar meldclet alvlale fatty
tabilizers or h increase t o ubi
oils sucly RoSSSHE GUnAICI PR I FOP CEHES B ST SHCRF Of ghysshdes, or
liposomé&$ N&gIdJuS iigectssHl wspmsons[xﬂ&ﬁéohtdxhtsabsmdey ehat indrB@e the viscosity
active ingredient may be i 3gﬁr for
of the suspRRR O, GBS SHOLHM Sareymatvb o Bripse éor E or dextggn. | @ptionally,

the suspBXdio® ﬁﬁyfa'ls%%o\wél@ Euitdb®d QB6i14E8 or E@&ﬁ?)khﬂ]ﬂn@ﬁﬁﬁﬁ@ﬂﬁ@&lubﬂﬁy of
may al so be formulated in rectal conpositions such as

the COT“BQI‘H&SéP glewder thepreraratinn ofrhighlypaaceniraged solyiang: ni ng
conventi onal suppository bases such as cocoa butter or
[0064] oﬁhemagwyldemediesve E@ﬁﬁintl mayabielint pawder dony gor constitution with a

suitable v?fnnyebat o?e%llgﬁg{: RS q:fjeep\{lﬁe pogﬁ)lré( usd.N€ conpounds  ray

&7 as a preparatl on. Such | ong

fornmul ati mnls ered
00651 *Fhe Sipaps ?Y%F%hg?%aﬁ%tsgén FisFL sarpopiogs such es suppositorics
or retenBoWEMIIC0¢S |c¥nBinihH b6 ArBnEi6HAl &by sito biste¥sEihdocoa butter or
injection or a transdermal patch. Thus, for exanple,
other le‘F?éldé'émpounds may be fornulated with suitable

ynmeric or hydrophobic materials (e.g., as an
[0066] ehuacbchbw tonthg formad sépnsadsiserilesid previouplynthecepwpeyeds may also be
> ' & tered b
fomulaée)?idg% dee’pg{a gr%gal%gglg - gg&l{lo%goﬁldgbg e Sau}]é(t% \518 71é Tc?]rreums ered by
implantgiar oeicestiteatous @nbwnyt(e gnsubtwanavaylyicréhieusularbdl e
a0 5585y EDAAGe AL RIS e SIAIRLES mey be
formulatddnvitk duitable pallyieritot zlmybmphbmc mabdale e phas phat@]sion in an
vari.ous. su starches, cel I ose, derivat.i ve
scceptalfiail oR on SRIRIER B SR S BT S o S Emple, a5 &
spannglgfsbgﬁﬂéygﬁt Dosages [0068] Pharnmaceutical conpositions
suitable for use with the present invention include

[0067] CAMRYBhirhRLSHVHI %Bﬁﬂp@sﬁlhﬁs A6 S ihoiaae dhietMe édlid or gel phase
contained in a therapeutically effective anount,

carriersjor @xcipjentsarExanleR ofeturh cairies erexsiprty anglyde bieEnpRidimited to

calciumtarihtfint, cﬁ@&n@?fx&?ha@”@%us%ﬁé%tétﬂl%héso%el@uloﬁbaaérh%ﬁlv@sr gelatin,
application w epend, inter al on the condition

and polyaersguch anpelaethylene@lyaoit e,  when administered in
met hods to reduce the occurrence of nultiple sclerosis
Effectiwaerﬁbgg esnpair the formation of autoreactive T-cells,

[0068] SE’E‘?‘@'&&"S u gag]tclf)r%%ﬁlslygn% séulgi% : eo\rr) élé‘”w?tﬁ‘%ﬂg tgrelcs)?nt m\%n\(%n include
composi¥dmsrwihenéihitnacivedngretifeacis coatammulinta therapehtically effective amount,
i.e., in an amount effective to achieve its intended purpose. The actual amount effective for a
particular application will depend, inter alia, on the condition being treated. For example,
when administered in methods to reduce the occurrence of multiple sclerosis and/or impair
the formation of autoreactive T-cells, such compositions will contain an amount of active

ingredient effective to achieve this result. Determination of an effective amount is well
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WD 2007/ 075849 PCT/ US2006/ 048716 w thin the
capabilities of those skilled in the art, especially
WO pool7iogse9 of the detail ed disclosure herein. POD6SJ006/048716

For any conpound descri bed herein, the therapeutically

effective anount can be initially determ ned from

cell culture assays. Target plasma concentrations wl|l

-be those concentrations of active conpound(s) that

are capabl e of inducing inhibition of the IKI
within tHecupaBilitieh Bf oeeTEliney inttitb @el exprtillytih¢ightGf thbdenilkd disclosure

activity is at least 25% i nhibited. Target plasma
herein. concentratlons of active conpound(s) that are capable

i nducing at |east about 50% 75% or even 90% or
[0069] hchmy ¢omppayinglideperibied thaeein.ihe gieaanraticbt effeqtiygamoyyt can be
I t

initially a%t%frﬁﬂ{e?ﬁ&é ﬁglrl] E{é %rg Eseag' %Qxe%ep ﬁfaglgng r(}:@E@en ﬁggﬁ{]%v?éﬁé Hdse
concentrasiensef amHeappxpopnd(aI thatas cgpablh of pldusing idhibifion of the IKI
channel. ﬁ}n%ge(r}lt%élat | on %érlﬂrl%gt\ée%&nlﬁqd&%m? (% agg ?}8 \ssea(ﬁ‘ SP%S% inhibited.
Target pl&Shﬁﬁcrdrﬁgﬁtralfons ioffi A¢tbiet dodpoun@ (s BHat Age capablel df 1kdumwg attrieast

he art, ther utical l.y. effect nts.for use
about SRt dte. drven0leoppee b aiet PRI RERRTe! relsH U flf are
presentl@¥2TBhr€d. Thélpeiehtage SinbistiGaOT the TKArditihad] 66l thet gatient can be

hieve a circulatin centration that has be
monitorgQ APSER (6 ARRTPBRTFIRS P LETHIREIN ATl SSRCERTET g Aeyreved, and the
dosage dﬁq;el’dd_]é‘ﬁéd"ﬁﬂ)wﬁﬁgj el d$\9ﬁwﬁidsttb BtigeSSIRIRSIEd p&rcét@pdME

nmouse nodel (Beeton, et al., PNAS, 98: 13942-13947
1nhlbmq(ﬂZOOl), Reich, et al, Eur. J. Imunol., 35: 1 (2005);

Lars Madsen, et al., Eur. J. | munol . 35: 10 (2005).

[0070] THe islesHdaoim ihdlrart, th@mpmticauy wfeedvymownshfaraise ighumans can
also be &et rrmggg ?r%l MMapl’ntgld&g %‘39 esc#ﬁ% ggs 1fe hg&?g%% be formulated

Thove
to achxeﬁ@l h mrbullagng henain&reu@mthat:haselwenrfaumdrw beedffectize yn amimals. A

paricul RS G5 BRGTF: FELA Rre BB S AR R Bon, o
al. PNASwscam 13947e(soogf Remh_, erdl] Bar. it ymaland»zt,aﬂ;. aneoEyNLars

In the case of I stration, e ste
Madseng a4t gLt F AP o f 1 gitHed GHEthS 1 By A vsted by
monitorid 1K N&ande] RhitR@ér dfldBiistingtE Haaee. uplw&r@s\&fﬂownwards as
i nstances, the conmpound is adnministered so as to

describegido¥Ge a concentration at the local area effective
to achieve the intended result. [0072] Patient doses
[0071] f évdjestine theldpsei torehievomasimalteiieanyyn invmang asdi dpethie methods

descrlb%gleéfb%'v@ 'anﬁ’f&'t}g? rﬁe?hocférés g?e! t@/%g !ﬁhﬁ)&%ﬁ% e ﬁaa'gfl Wlﬁﬁﬁ @il @Babilities

prop ['axi s an
of the owrzwelwkékﬂdmn@s In fhsi caae D?lqcah@cbnﬁm&ﬁmlabdm Slstﬁgrmgﬂulatmg

concen&‘a(%yo%b (}J‘é[dni'lgrggq Od %%%ﬁgﬂ;r%t btg)é’glp%@lsc%x)/afr ﬁm? %u %In $0ch

1nstancezsbﬁ:mtcoﬁﬁ30urrg fdadmingtebd so asﬁfhcmi#\@ayconsmttféubnl at tlteellond area
effectwe to Qé}neve tthe ?r?thde\ﬁerlegH{ , typical dosages range

[0072] Patient doses for oral administration of the compounds described herein, which is
the preferred mode of administration for prophylaxis and for treatment of inflammatory
process episodes, typically range from about 1 mg/day to aboﬁt 10,000 mg/day, more
typically from about 10 mg/day to about 1,000 mg/day, and most typically from about 50
mg/day to about 500 mg/day. Stated in terms of patient body weight, typical dosages range
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18 WO 2007/ 075849 PCT/ US2006/ 048716 from about 0.01
to about 150 ng/ kg/day, nore typically fromabout 0.1
wo eooalonised 15 ny/ kg/ day, and nost typically frpen/akmoe048716
| to about 10 ng/ kg/day. 100731 For other nodes of
adm ni stration, dosage anount and interval can be
adjusted individually to provide plasm |evels of the
.adm ni stered conmpound effective for the particular
clinical indication being treated. For example, if
from abo§ Bl0A torbbanTsy ﬁgmgzu@cmegpwaﬂy ftdiR abBEL0. deahbant 5
clinical manifestation, enbodj ment, a conpound
mg/kg/d%)@@@ﬁdﬁ‘?ﬁg tXIBC‘%”r}'efrOfPﬁ‘@@WH E’r@b@é‘ﬁlgé"%ﬁwm’ stered in
rel atively high concentrations nmultiple tinmes per day
{0073} Ararexthm-tma@swf adminisieatina, desageaxtvivpt erd bieryakran h?oﬁddzus'ted

1nd1v1du:fxl?]y é)S}tngg} as%rlel =58l P t}?enar%ﬁg{ s?eg&? %m{)oﬁ)&f é%é%tﬁ/e Por the

asli’s, I n one e nore
particulagl eﬁhicabinﬂldaﬂoﬁdi)ﬁinlgl tefaed. For emrppwmf a@htetnhﬁammﬁecvmmpesses are

ctive.concentra nd to_us
the mosi g BN CHniChL FRPLEY G0 DAY PEEFERC ot SO SRS R to the
inventioh b&x B adﬁm?suef]agu 1ﬁﬁgﬂat1h63y high mﬂmmmlwlglehlmd:hEr day.

y O e i,ndi vi dua nmat or i sea
Altemaﬂ(vebfuﬁt BPPHPR: YR ye%%frﬂdi?gglq%rfawa%c P SRR iffequent,
periodic @ 11261 ¥Er A0 Plyhedéthbédigent, ahapbel hidie dedipdldmidminister a

regimen can, be pl.anned whi ch does not ca

compourd, 85 thsYetiops TENITAI HGCER cqnesaipiqnaiapd te pr sy Begysnt

administrAt§eH re%hﬁer?l TRisGAll pRyVIRE QRBerSRImiRSE Sidie@tthyis cb@mensurate with
particul ar patient. This planning should involve the

the severipyr eff the indiyidvel onflammajery<hissdstind by consi deri ng
factors such as conpound potency, relative
[0074] bUGHvimiglthd tdalchlylgs pectvidedthepgtyarveiifesitive nueriyéantie catleerapeutic

treatmer§ aﬁgelﬁietg%/cralgu {08 (Pn In¢ gsvfrhgﬁ ?c?es%foft %g&s% s Pgtﬁﬁtﬂl rt&gﬁfgp d&a %t is entirely
effectivestl et elek clageﬂtsynﬁmm@dmdorﬁumadu uyyth[a @:@ﬁtﬁgulaﬁpauem iThis planning

bet ween t ox an rapeutic, ef f ect
should iREGILE DI S RBRAL TEVE CaTPPHRY BEetoT de RLER o As
compoull@ pﬁiéh&?%%vé%ldd%ﬂﬁﬂmyophx&tm\/beﬂy kgt pt’ﬂ&naemnldhlse\@hty of

d % of .th I
stverse SO LSS0, 209 8 A1 BRSO SPGER e st

agent. popul ation). Conpounds that exhibit high therapeutic
indices are preferred. Therapeutic index data

Comgog};&%mgg{rom cell culture assays and/or ani nal

n be used in fornmulating a range of dosages .
[0075] f Bhe matio betwisamimdcityrans thereagaicoritess for epafeatcompound is its
therapelpc[ eLatably cdd 65 tta)ﬁﬁrggb@ as ﬂlg eertnﬂ gctQ\;eeﬂlLﬁf@(the amount of compound

centrations I nc ED50 wwth little or no
lethal lntfd)%@lf the pophdatitos ané EDFAy( theaanyowit off comphied effegiieve in 50% of the

popula.tloflgJ 980' Imn o1 S? ) 21[ af Qﬁuﬁ? ﬁ%ﬂ%hé 8{5@%&%? gre%}gtﬁ;xlgﬁ lCI"ﬁHItaﬁeutic

Ion u
index ddth abmml foginal] oB&sr&ssdys‘Ehém;aeumlGSqdlemcan bepusgd in formulating

a range 8]3&0%&5%8@%@%% Blgr%%%rggls | (g%;a%%]g éu%h%%m%%@n@s 8&%&5&519 Nies within
a range of plasma concentrations that include the ED50 with little or no toxicity. The dosage

may vary within this range depending upon the dosage form employed and the route of

administration utilized. See, e.g., In The Pharmacological Basis of Thera eutics, Ch.1, p.1,
1975. The exact formulation, route of administration and .dosage can be chosen by the

individual physician in view of the patient's condition and the particular method in which the

compound is used.

19



i ndi vi dual physician in view of the patient's
condition and the particular nethod in which the
W@ ooopotasdd i s used. 19 WD 2007/ 075849 PCT/ US2008¢ DUS2006048716

Met hods [0076] In addition to the conpounds and

pharmaceuti cal fornmul ati ons di scussed in detai

above, the present invention provides a nunber of

nmet hods i n which the conpounds of the invention find

use. The nethods range fromthose that m ght be used
Methodsn a Iaboratory settlng to probe the basic nechani snms

or i-netic ug ,acti vi.t . .

100761 sl BoaR B S oAb b m et

above, tidFrekdhit @iidn€ibn ipsovaed a4 AuthBeér of iaRbdH ini Wlhlbh &lad ¢argpands of the
preventing inf]ammat or dlﬁeas

mventwarfs@éssg-- & iR TaR e HoPuT ML by Wi G [borstory setting

to probe! HEBRGPRRLAABEAS bR Tor &RRPILE, Eﬂ'}%ﬁﬁa&dklﬁdti‘é?? Whuf actviga disease
damage | eading to ‘di sease. For instance, excessive

origin arpd pregressighanflftks Bks.on at the site of a tissue or organ
wi |l cause damage to the tissue or organ.
[0077] | ©hé¢ envention is m@ésﬂyegse&ulenmatmk aoprevenrtinghimflammagery diseases.

An "mﬂe@g&atc?&epgogees?_’;%s se ggxeegetlg?slsalln Eé?cla 8 Slll;] s fhn@ g&@hﬂé?@i&ﬁ%%ﬁ

contrlbulk&ib Gismﬁ: or]c&glm Eﬂhagmhadmytt@dmadﬂl IFon instance, ¢xc¥ssive T-cell

proliferz{‘t ]tt pqr}c?st?l(%g |0g{) dc:ag%ee 4% etﬂgh t(sﬁsue or organ.
Inﬂamnwt@’y@iﬁbctdé&saﬂe N&flh@im{&ilartlje at andhsave bmaiewml@d extenswely in

mcic PN . BoB S R A g, 130 Eion

McGravwHMNIncQN.& . ;onpound having the structure according to
Formula I . [0079] Disease associated with
[0078) aﬂDQx{ BRh1hBSerRbodiftnt, Hhd %\)énHBQ %ﬁﬁﬁdéﬁﬂn@ﬂﬁd%‘ﬁ treating
not Timted to proliferative glomerul onephritis;
or prevelnupggnenﬂammm prepess ahvalvide edminisienps tak subjeeisufieriag from
an mﬂa}nprga.g&g/?rgggésb %1 ﬁergp%]dtfc?ﬁ?gtz?cst{?é G r&{{n? Bg g E§ gn E%HR@ hMﬁ’& the
ﬁnmhnbﬁé&ﬂ@m@thynhmMHl di sease; cancer; multiple
sclerosis; rheumatoid arthritis; thyroiditis; Grave's
[0079] dIDESASEssatihiedanith Abkhtrarlitdes vethe hyfhanaatory 'ptqc,ess include but are

SO A R TN A T —

arteritis| HROHBSArREL Gbliidralss; hiRBcukad®%e tyraple dody SrdpsthBydsthma; host
her pes_si npl ex encephalltls, |nflannatP Pa I hies;
versus gipf} éY’éfgeF’@r pdlagmaghpeng! lﬁ‘%ea%e=§9ﬂ%ﬁroﬁ’i’b‘ tiple scletosis; theuinatoid

arthritis ﬂﬁl%lﬁfhsd ersRdedtedsd YR Riged-indlica® irRay MR bédabtiity; pulmonary
e heral neuritis, experinental autoj mune
eosmop%}wc

Srudilain-Bagrecsyngamg Psglﬁwwlﬁemﬁ%hen@gﬁéﬂ%%awaﬁéfs
. lympho?rBFhlefvln%g'@ﬁJcof XSSBE&%?&o%bﬁém@slﬁﬁléﬁnceMﬁkS

of testing and devel opin he cohpounds are set forth
inflammatorygpyeparhigs| aghygrosclerosis; oodpasture s syndrome, insulin-dependent (Type

1) diabetes mellitus, peripheral neuritis, experimental autoimmune myocarditis and
pulmonary hypertension. Some examples of inflammatory processes as well as animal

models for testing and developing the compounds are set forth in Table 2 below.

[0080] In addition to the particular processes enumerated above, the invention is also useful
in treating or preventing dermatological diseases including keloids, hypertrophic scars,

seborrheic dermatosis, papilloma virus infection (e.g., producing verruca vulgaris, verruca
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[ 0080]
enuner at ed above,
WO e@an7isge or
i ncl udi ng kel oi ds,
der mat osi s,
verruca vul gari s,
.PCT/ US2006/ 048716 plantari s,
condyl onata, etc.),

the i nvention

In addition to the particul ar

processes
is al so useful
preventi ng dermatol ogi ca

hypertrophi c scars,
papilloma virus infection (e.g.,
verruca 20 WD 2007/ 075849
verruca pl an,

eczemn, Karposi's sarcoma, and

in

di seaseRCT/US2006/048716
seborr heic
produci ng

plantaris€Rdrhital 1, c%ﬁd%gﬁlgﬁ? ERUS ebRpi) RIrsdseh sagomal aml epithelial

kerat 0si s.

Di sease Proliferating Cells

precancereysdesinpesyshianartivg keratpdis-er ence Asthma T-cel |'s Hogg

1997 Airway Henderson et al.
and JLABLE 2 nvest 100(12)

20092 . 2N0Q2D

hyper -

1

1997 APM S infl ammati on
100:105(10)

- 3683—-3692—responsiveness i mOvat
Disease ) gui ngﬂ)]'felkrﬁnu °® o ‘Bfngf?gcel\/hangi
Asthma NZB/ NZWrerlsssed C ynéleget99al .

(gl omerutar) cells E4PMIS

Phar mac dflapmg

Sci ence 279 344:107'9%E*GPbrer ul PP sease

(5353):1052-54. and | upus-1Iike
G aft T-cells Schorlemer et al.
Lazarivuts et al.

b iCensiti

2‘%#@] E‘(‘?ell[ ! Ze‘g efetf&‘%.s

1998\irw|a1)nephr iti g-fenderson et al. 1997
tiongpd) g ééllin Invest 100(12)

83-3092

St versus

Raqak g@hdaogr af t

1996 B cells 19%%slInt J Tissue

omeru-r ej ecti e .n ja | ce. jtta € a.3 (65 SE 9: 3 ,
ST s I D e

lonephritiz 1_7' 720;(gl mer 1) prapito B0
Epi t helial cel

Boughton-Smith et al. Bowel

Host vershs'GHa€ €d hane!

s Baj apa:H7Liiott et ghdmerular disdater O-(SBSBRZIONZ54.
Di seaselum@dike Am J.
Pat hol . sul phonic acid 1988 Br J PWsFifcol 151: 1469- 76

94: 65- &2horleinfibd edfNTAtRe0d alldgraftat S. Lazarivuts et al. 1996

Syst eni @B ¢etipus G oner@dzint Keidshes Koejedtian mmieel . 1GQiFe 380 (6576)
NZB/ NZW cr ossed Peng Ré?°‘é\?¢115716996 Mol

J. Immuno
160:5320-30

Bajaj-Elliott et al.
1997 Am J. Pathol.
151:1469-76

Inflammatory
Bowel Disease

Epithelial celis

Kodera et al. 1997
Am J Nephol
17:466-70.
Akashi et al. 1998
Immunology
93:238-48

Glomerular cells
Lymphocytes

Systemic Lupus
Erythematosis

T-cells Constantinesecu et
al. 1998 Immunol
Res 17(1-2):217-

27.

Ceponis et al. 1998
Br J Rheumatol
37(2):170-8

Rose et al. 1997
Crit Rev Immunol
17:511-17.
Schumm-Draeger
et al. 1996 Verh
Dtsch Ges Pathol
80:297-301.

DiPaola et al. 1997
J Clin Endocrinol
Metab 82:670-3.

Wolyniec et al.
1998 Am J Respir

Multiple Sclerosis

T-cells

Synovial cells

Rheumatoid
Arthritis

Thyroiditis T-cells and

Epithelial cells

Grave’s Disease Thyroid cells

Antigen-induced T-cells

airway

21

Trinitro-benzene
sulphonic acid
induced bowel
inflammation in
rats.

NZB/NZW crossed
mice develop
glomerular disease
and lupus-like
syndrome.

Experimental
allergic
encephalmyelitis.

Rat adjuvant
arthritis assay

HLA transgenic
mice immunized
with thryoglobulin.

Thiouracil-fed rats.

717-720.

Boughton-Smith et al.
1988 Br J Pharmacol
94:65-72.

Peng et al. 1996 Mol
Biol Rep 23(3-4):247-
51

Drescher et al. 1998 J
Clin Invest
101(8):1765-74.

Anderson et al. 1996 )
Clin Invest
97(11):2672-9.

J Clin Investig
101(5):921-6.

Vilietto et al. 1997
Oncogene 15:2687-
98.



Eryt hemat osi s Lynphocytes Am J Nephol m ce devel op

Biol Rep 23(3-4):247- 17:466-70. glonerutar di sease
wW®2007hkeshi et at. 1998 and | upus-1like | MunoP@QOYS2006/048716

syndrone. 93:238-48 Multiple Sclerosis T-cells

Const antinesecu et Experinental Drescher et al. 1998 J

al. 1998 Immunol allergic din Invest Res 17(1-2):217-

.encephal nyelitis. 101(8):1765-74. 27. Rheumatoid

T-cells Ceponis et al. 1998 Rat adjuvant Anderson et

Discase & - 199 (?’rd'flferéaﬂmé Bglfst ' ﬁefgﬁémv ' al ce IA n§naBMoeiel RheupgkRhce

v\\lr\r\

ILIIIILIO u.oou.y \,IIII QI\L[ J.IUO
hyperaCt"’&’?(ll) 2672-9. Thyr ohgjl s IBig cell's and Rose et al.

1997 HLA transgenic in | nvestl g Epithelial cells
Pulmonary~ it RevI"9eHrunol ni c ﬁ{esglg 10] (5): 921-6.

cosinophilipz. 511-7. with thryog:tﬁ)plg Schunm Dr aeger et al .
1996 Verb Dtsch Ges PRabhods 80 297 301 Grave S
Guillain- D sease Thc roid cell i\?gnget 13195{ eri
Syndmmg?ﬁ?ouram‘f Yed rats. kS ot AP ni%@? J din
(inflammatdiflOCr i ol Oncogene 15! 2687- Vet aQelgg,sG?O 3, 98.
demyelinafid | gen-i nduced T-cells Wl yni ec @imnanizatn iy 1998 Am
disease) J Respir 21 WD 2007/ 075849 PCT/ US2006£048316 Di sease
Proliferating Cells Reference Ani rFﬁffu"%ﬂ‘éP'e‘Ref erence
hyperactivity Cell Ml Biol 18:772%"py| npnary

GianT-celTare@tid S TBllyni ec et @rack eedgP9ophilia 1998 Am J Respir
(a form of Gedt¢midp| Bi ol Mol Med 3:530-43

vasculitis)

Inflammation of

large arteries.

Allergic Rhinitis T-cells Baraniuk et al.
1997 J Allergy Clin
Immunol 99:S763-

72
Myasthenia gravis T-cells Hartung et al. 1991
Ann Neurol 30:48-
53
Human T- T-cells Nakamura et al.
lymphotropic virus 1996 Intem Mede
type 1 — associated 35:195-99
myelopathy
Herpes simplex T cels Hartung et al. 1991
encephalitis Ann Neurol 30:48-
53
Inflammatory T-cells Hartung et al. 1991
myopathies (ie. Ann Neurol 30:48-
Polymyositis, 53
dermatomyocitis) Lindberg et al.
1995 Scan J
Immunol 141:421-
26
Artherosclerosis T-cells Rosenfeld et al.
1996 Diabetes Res
Clin Pract 30
suppl.:1-11
Goodpasture’s Macrophages Lan etal. 1995 Am
syndrome J Pathol 147:1214-
20

[0081] Thus, in a first aspect, the invention provides a method for treating or preventing an

inflammatory process, said method comprising administering to a subject suffering from said
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18:777-85 @uillain-Barre T-cells Hartung et al. 1991
Experinmental Syndronme Ann Neurol. 30:48- autoi nmune

W@ eov7lozasuat ory 53 neuritis denyelinating (i Mmeei/BEsi006€048716
with disease) PNS nyelin and Freunds conplete
adjuvant) G anT-cell arteritis T-cells Brack et al.
1997 (a form of systemc Mol Med 3:530-43 vasculitis)
Jnflammation of large arteries. Allergic Rhinitis
T-cells Baraniuk et al. 1997 J Allergy din | munol

inflamm3@rppfoeess/ZtHWarhiieNlye fiHcavé smbusedf Scdiapdundgicedrditlg to

196’?Z Ann Neur%)l% SO:XZC- 53 Human T- T-(f:rglfl S %akarmrga

Formulad{) ag|set farfhngh®y€r opi ¢ virus 1996 Intern Mede “type |
-associ ated 35:195-99 nyel opathy Herpes sinplex T

[0082] CEhus, Haanather aspecit the pegent inMentismanrovidss form methpd of treating or

.30: 48- 53 | nfl. [ - g%fg% . et al. . .
preventife g dele €T Bghod il RIS o g Sptering from
multiplecheteradioaytacapdusipally effitivg astouat of a ¢@@poBshlraving a structure
according to Formula (I). In another exemplary embodiment, the method involves treating
multiple sclerosis by administering a compound of the invention to a mammal not otherwise

in need of treatment with the compounds of the invention.

[0083] In another aspect, the present invention provides a method of treating or preventing
pulmonary hypertension. The method includes administering to a subject suffering from
pulmonary hypertension a therapeutically effective amount of a compound having the
structure according to Formula (I). In another exemplary embodiment, the method involves
treating pulmonary hypertension by administering a compound of the invention to a mammal

not otherwise in need of treatment with the compounds of the invention.

[0084] There is an excellent track record of treating nervous and cardiovascular disorders
with ion channel modulators--either openers or blockers. Ion channel blockers as a general
class, represent the major therapeutic agents for treatment of stroke, epilepsy and
arrthythmias. In still a further aspect, the invention provides a method of treating or
preventing stroke. The method includes administering to a subject sutfering from stroke, or
at risk of having a stroke, a therapeutically effective amount of a compound having the
structure according to Formula (I). In an exemplary embodiment, the method involves
treating or preventing stroke by administering a compound of the invention to 2 mammal not

otherwise in need of treatment with the compounds of the invention.

[0085] In an exemplary embodiment of the methods of the invention, the subject treated

using the methods does not have sickle cell disease.

[0086] In summary, the invention provides methods for treating or preventing various
disease states. Accordingly, in one aspect, the invention provides a method for treating or
preventing an inflammatory process. The method includes administering to a subject
suffering from the inflammatory process or at risk of suffering from an inflammatory process

a therapeutically effective amount of a compound according to Formula I:
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| munol 141:421- 26 Artherosclerosis T-cells Rosenfeld
et al. 1996 D abetes Res din Pract 30 suppl.:I1-11
w@omdpzstur e’ s Macrophages Lan et al. 1995 Am PGH/IS2006r48716
J Pathol 147:1214- 20 100811 Thus, in a first aspect,
the invention provides a nmethod for treating or
preventing an inflammatory process, said nethod
conprising adm nistering to a subject suffering from
said 22 WD 2007/075849 PCT/ US2006/ 048716
i nfl anmat ory process a therap /pﬁﬁally effective
anount of a conpound accor di g Formula (I) as set
forth above. [0082] Thus, i nJ her aspect, the
present invention provides fory a nethod of treating or
The nmet hod i ncl udes

preventing nmultiple rosis. [
admnistering to a bk e deding from nultiple
sclerosi s a ther@pediN |y efif ectanse anount of a

conpound having a structure /ac ording to Fornmula (1).

I n anot her exenpl ary enbodi I the method invol ves
treating nultiple sclerosis \\adn1n|ster|ng a
conpound of the invention to a Mamal not otherw se (D.

[0087] Weed &)eg r{\,&%ﬁe %}e émﬁ%%ﬁxtéi?r?tgg %’gg‘% € S (]é) ?uécgg rellfld at least one of
m, n and HXKENT Whign ph,QVartep afe atbl the flabrd sﬁ&ﬁﬁﬂuﬁgts@nt ripg  veeudtait pigg 2 are
nonary, er.t ensi gn. hod es .
tocated SRR PAR S S 6L OB THBE 1 Ge PR T heiiypys meta o
the acetzhﬁiae sheARua add Phey RABS hék@hid¢ sabdtRaérityehdashie yubstiddend at ring 3
onpound havi ng the itructure a ordlng to For

I .
isata p?qﬂ)wn KA O RFPS ASPTRAS RSt AN FRgR gl acctamide

substxtuérRV WH&ESp istT, @Al iM% PHAARAAL WhOYIREFS RIBSHRBNIM ring 1 is para to the
ad n1n|ster|n3 a congound of the invention to a ma

ma|
acetamigggubstierinpae thesubsBiyent atirngat isdpgated #ttp RIEIALIRNRSERTgom ortho
to the a(%{antuhg shlﬁ‘ﬁﬁmn't QRd nglqg[h]ne ;&%ﬁidkz Subtitgegel | ent track

record of treatlng nervous and cardlovascular

[0088] dll’ﬁg rn%% fion X\fs% gréxp escgﬁ'{%ﬂ-b oagger Sr?g;t%rtﬁe B gpa??-x a%BfQ Sliterein the

Re?s anne
disease stepriesdadted fronmmjudtiple Iseiemssutnsuhmgep&rsleﬁb(rtyper Iéaiua’cﬁtﬂs melhtus

rheuma‘?’{ﬂ %ﬁqueéﬁé@taﬁp‘}%‘“%ﬁ%%}‘ thnb?’%%‘flng“’ﬁwtat hod of

reating ar reiintlng st roke e net.hod i ncl ud

100891 5if RTSSERIANYRITOR 2ASSRg ket 2 t%l%#F éfePPBErPEPTrGE{E%“n%’?’“‘“P‘e

sclerosis. The method includes administering to a subject suffering from multiple sclerosis or
at risk of developing multiple sclerosis a therapeutically effective amount of a compound

according to Formula I.

[0090] Also provided is a method for treating or preventing pulmonary hypertension. The
method comprising administering to a subject suffering from pulmonary hypertension a

therapeutically effective amount of a compound according to Formula I:

[0091] The invention further provides a method for treating or preventing a stroke. The
method includes administering to a subject suffering from a stroke or at risk of having a

stroke a therapeutically effective amount of a compound according to Formula I

[0092] Also provided is a method according to any of the paragraph above, wherein the

compound has a structure according to Formula II:
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at risk of having a stroke, a therapeutically
ef fective anount of a conpound having the structure
w@ewondismy to Forrmula (1). In an exenpl ary enbPdi/Dng2006/048716
the nethod involves treating or preventing stroke by
adm ni stering a conpound of the invention to a manmal
not otherwise in need of treatnent with the conpounds
-of the invention. [0085] In an exenplary enbodi ment of
the nethods of the invention, the subject treated
usi ng the net hods does ndfmhave sickle cell disease.
[0086] In sunmmary, the inyention provides nethods for
treating or preventing us di sease states.

V 0
Accordingly, in one aspt he i nvention provides a
method for treating g4, Pye€venting an inflamatory

process. The net hody i ncl udes @dmnistering to a
subj ect suffer @ om e_<nfl ammat ory process or at
ri sk of sufferingfyom an|i nfinggat ory process a

t herapeutically effectiye agount of a conpound
according to Fornula I: {O 2007/ 075849
PCT/ US2006/ 048716 (F)m 2 (F)n NH2 3 (F)p (I)_
[00871 In Formula I, m NE ?nd p are independently
selected fromO and 1 and ét | east one of m n and p an.
' f 0%nd 1, and at least one
100931y PormEN, B nhoR el AU cRlom i sclcdfed RO | and ot oo
of m, n gywisp isilon i ndependently sel ected fromortho to the
acetam de substituent, neta to the acetam de
[0094] sAbsthict erabbdiarett parviddsa mhthod aetaringgo sup of iapmegraplabove,
substi tuent at tion selected
Wheremft{’]'bﬁ‘?’al’?‘f%l B2 s C%%?g‘?ﬁrg’é'géﬁ %ISFPP a(eigllt and para to
the acetam de substituent. vugn pis 0, and mis 1
and nis 1, the fluoro substituent at ring | is para
to the acetam de substituen and the substituent at
ring 2 is located at a p03|t aelected fromortho
to the acetam de substituent~and” para to the acetam de

substituent. [00881 The jfilrent on al so provides a :
met hod according to t oaragr-p above, wherein the
1""? fro

di sease state is sel &hple scl erosi s,

i nsul i n-dependent (type 1) diagbetes mellitus,

rheumatoid arthritis, perlph- neuritis and

pul nonary hypertenS|on [OO8~\ e present invention

al so provides a nethod for treating or preventing

multiple sclerosis. The method includes adm ni stering: .

[0095] t?ng é#&é?ﬁt %ﬁﬁég&gs&%&@am'rﬁbah@lscl erosis or at

eval oping multiple sclerosis a

[0096] t tlﬁsoagr%% deﬁaé L%e?lﬁ&?&écoycﬁngwm oialiue %aﬁ%ﬁﬂ)ﬂg 'agove in which the

compound has a structure that is selected from:
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according to Fornula I. [00901 Also provided is a
met hod for treating or preventing pul nonary
whypentsesi on. The rmethod conprising adnm ni stEBCT/ORNIDE048716
a subject suffering from pul nonary hypertension a
t herapeutically effective anount of a conpound
according to Fornmula I: [0091) The invention further
.provides a nethod for treating or preventing a stroke.
The method includes adnministering to a subject

suffering fromagstroke or at risk of hayj stroke
a therapeutically effective anount of a gpound
according to F al [0092) Also provi a

nmet hod accor di g any of the paragraph gbove,
wherein the ®ound has a struc acc-rdlﬁg to

For mul a ' O 2097/ 075849 1 16 (F)m
(F)n g 3 (Ha (1) mulNgz 11, m
n and p &g/ | enderi |y sel ected fromj0O d 1, and
at | east one f andpis 1. [00941 Anothe enbodinent

provi des a nethQd according to any of the |paragraphs

above, wherein ffhe conmpound has a structdfe accordi ng
to Formula Ill1: B (F)n 2a60 NHZ 3 F (I11). 100951
In Formula I'll, nis an integer selected fromO and 1.

[0097] [ﬂ%%%exﬁkoﬁpalm %Qﬁg airfietBodBF B0 e Pastighiphs @bavy, viferein the
e paragraphs above in which the conmpound has a

disease séﬁte ircmgdiatedriat 2 pelassipachagnely om NHzZ F

[0098] In an exemplary method according to of any of the paragraphs above, the potassium

channel is IK1.

[0099] In an exemplary embodiment according to any of the paragraphs above, the subject
treated using the method set forth in any of the paragraphs above does not have sickle cell

disease.

[0100] The compounds, compositions and methods of the present invention are further
illustrated by the examples that follow. These examples are offered to illustrate, but not to

limit the claimed invention.
EXAMPLES

[0101] Example 1 illustrates methods for the synthesis and characterization of compounds
of the invention. The compounds of the invention were isolated in substantially pure form
and in good vields utilizing the methods detailed in this Example. Other synthetic methods
are disclosed in U.S. Pat. No. 6,288,122 and U.S. Pat. No. 6,028,103.

[0102] Example 2 describes a bioassay for measuring the inhibition of potassium channel

by the compounds of the invention.
EXAMPLE 1

[0103] This Example illustrates methods for the synthesis and characterization of

compounds of the invention. The compounds of the invention were isolated in substantially

pure form and in good yields utilizing the methods detailed below. The example provides
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25 WD 2007/ 075849 PCT/ US2006/ 048716 F F 911 O OF -
/| \ CNHZ F < - GNHZ F F ; and [0097] The invention
wa@bk@o/opseyi des a nmet hod of any of the paragrapPST/ERINE)48716

wherein the disease state is nediated by a potassium

channel . [0098] In an exenplary nethod according to of

any of the paragraphs above, the potassium channel is

IKI. [0099] In an exenplary enbodi ment according to

any of the paragraphs above, the subject treated
methodsW¥igeferahecopetthaidan &t ufal tolsynthesizy cofmpbimdspafithe irehtion other

above, doges not ve sickle cell disease. [0100] The
than thogesipgeifia yeﬁﬁ)‘ﬁﬁgg?‘f'i ons and met hods of the present

invention are further illustrated by the exanples
1.1 Matariadg arfdgMiethods These exanpl es are offered to illustrate,

[0104) b%%a(é%?{s e L{SE&TE.E re'ichu Sed hﬂfe@&hbﬁﬁ@@gﬂa% TREANEREPof Franco et

strates methods for the synthesis
al., J. Cleand &DhaPardctierTmmIé,rﬂ%f(IBprnused tofprepase haReATRACial

ﬂuorophgﬂgléxgté oung t ];n& H oxjogx hhg&m (ljl' 1’?1815% ex’:f‘ﬁwe rea%tlons

pure or m a
were peﬁmmﬁ&wa rd‘eb@nl a&nhospshewusngmacrpﬂned Sakovarsy Rehgtang were

monitorg oy b5 of koS g e 00t csistipn BY shpriwe3 L B sl Yrain

(Khader®! ﬁﬂ@lS Srtlmhlf Q’hetm? 30UI93331068)). If Eb:]nbmt\ chrontitograplas shsicarried out
channg ounds of .t he invention.

using SeS 10 IoTHELEREH | Ve Rt Yhet HOASP G} ofil Lieetrothermal

1A9000 S¥ALAE StSuRifrechtal ARL(Q00 AL hdOPF (Z82PRLY) detifa Whe recorded
invention. The conpounds of the invention

on a Vasiap(Geratni 2RO A Machie t ronim EORFFAPENE ¢ ﬁﬁfo okptramethylsilane

was used b§ hféﬁn’c&hél'réfe?&c% henimt {odsidftaticbRpolifd PWas Peeformed by Chiral
exanpl' e provid

Technologies using a CHLIRACELI toreq. OD-R column and acetonitrile/water as the

eluant.

1.2 Preparation of Compound 1 )
{0105] Compound 1 was prepared in 28% yield in four steps from commercially available

precursors.

1.2a Synthesis of (2-fluorophenyl)-(4-fluorophenyl)phenylmethanol

[0106] Phenylmagnesium bromide (1.83 mL, 5.5 mmol) was added dropwise to a stirring
solution of 2,4'-difluorobenzophenone (1.09 g, 5.0 mmol) in t-butylmethyl ether (12 mL) at
room temperature ("rt," about 25 °C): After the addition was complete the reaction was
heated at reflux for 3 h. The solution was cooled to 1t and was poured in to ice cold 1.0 M
HCI (aq) (20 mL). The organics were extracted with EtOAc (3 X 10 mL) and dried
(Na;S04). Concentration under reduced pressure gave the desired product (2-fluorophenyl)-
(4-fluorophenyl)phenylmethanol as a pale brown oil which was used in the next reaction

without any further purification.

1.2b Synthesis of (2-fluorophenyl)-(4-fluorophenyl)phenylacetonitrile
[0107] (2-Fluorophenyl)-(4-fluorophenyl)phenylmethanol (1.47 g, 5.0 mmol) was added to
a 20% solution of acetyl chloride in dichloromethane (10 mL) at rt. The resulting solution

was stirred for 12 h after which the solvent was removed by evaporation. Toluene (2 X 20
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26 WD 2007/ 075849 PCT/ US2006/ 048716 net hods of

general scope that can be used to synthesize conpounds
wo@Roorhessinventi on ot her than those specifi cal PET/US2006/048716

exenplified. 1.1 Materials and Methods [01041 Reagents

were used as received unless otherw se stated. The

met hod of Franco et al., J. Chem Soc. Perkins Trans.

1, 443 (1988), was used to prepare non-comrerci al

fl uorophenyl lithiumreagents and fl uorobenzophenones.

mL) wasHdded R BleUEGISE RN bVatRrdi&hfl dftia cn)/@f Ziﬂnafcf;méﬂjﬁctw nder
a nitrogen atnosphere using oven dried

fluorophesdinhieayishigspmethapp whisheyanysed vt §P’Pg8%l“<§b1n tg?) DEXISIEP-
with detection by charring with Hancssian's stain
[0108] (%mxd:e ny®tida(Q.50 anaS. mBaBrwas a@ded todg residesind thespsiant

Y, rr,
moune 54 BT RPN 55 S5 R0 loctl B SRS Lyl 10
°C toluefrd M) s meled ArPORANIxNIre vandtiaeed vmmmnslse fareld. mir The
) 30 ) and 19F (282 Miz tra.were
mixture iy ST RN AP SO0 K F TR SR LR e 0
mL) wad 1deB¢d the cdreti¢ atmdriiy had ﬂﬁrtﬁlxtIWESNasssetkedsngdreu:slmtfwr Fainin.
reference. Chiral ﬁe aration

Filtratiopgnd BRUEE Y TROFS FanE ERYOIS &eggé?{]gy "G PO Py solid

which wtaQ[l% withbiR feghémpuremdiiaget onitril e/water as the
eluant. 1.2 Preparation of Conpound |I [01051 Conpound

1.2¢ Syr&hé’g?ssoﬂbe@?ﬂrg héxﬂ/l)zéf/ ‘fli{ér%bgedy‘?)pii@l?ﬁac%t@rﬂﬁlef @em

precursors. 2a Synt hesi s

[0109] (&- sbhuwmmv@nyetr)tra(wd $ulﬁx§wa§rde649|rylbh@m/glﬁﬁta agriic afm@QInL)
was addgxs1 ?o”é’xJuHQ%? @h@ﬁ?ﬁkg% %&%mﬂhphe?lyﬁacm tH1NAS4 8 EL0 mmol) at

r OpW Sé
rt. The &sdrtmglofrm@raobarmowhsestm gndl 1@ated at $30 °Grfor $ hi nlhe reaction was

oo 04 LGRS D58 17 Byl g R TREC AN Pyt v

was addedd @30‘ £ tahd fthe\eizantte ateedl extracreaf Witk cflkmroﬁrrln (3THd0 mL). The

e B et O RS EART R L2 EEpE on
(20 mL)NI THe dFbiie phasewiddntq (PM}SCH) alﬁiiborﬁ:édm?zfﬁéﬂl)mder reduced pressure.

Hexane é;(ﬂ%&ﬁi&%&idﬁpg gql;l der @p% ﬁghtq)rgév%%rﬂetoqgl\{leatet greeci%lta{lén dThe

prec1p1t£t4 &As%&@r&h@ﬂ ¥hd W&Sﬁ%ﬁﬂ Jeghdrandl vith RotRkand (DMLY Crystallization

was used in the next rea

t
from heﬁ%ﬁq/ﬁéhlowfl?qh%%g?%the fleypp 3%3 é?g‘uafop enyD) 4

IshRé emyb a¢ eanivol,idses, 4
ﬂuomp}fe%f (? ?H&Eﬂm%?ﬁ%ird)gpa&lé&n@ﬂll)@??ia? Fﬁ% rsgg h g§ I j@p henyl met hanol Seps)

4) was added to a 20% sol ution of
13Preéa}atdbzﬁ %(?m'? g In di chl oronethane (10 nL) at rt. The
[0110] r ébmnqung swhypiepared in three steps from commercially available precursors in

58% yield.

1.3a Synthesis of bis(4-fluorophenyl)phenylmethanol

[0111] Phenylmagnesium bromide (100 mL, 0.1 mol) was added dropwise to a stirring
solution of 4,4'-difluorobenzophenone (20 g, 0.092 mol) in t-butylmethyl ether (150 mL) at
rt. After the addition was complete the reaction was heated at reflux for 3 h. The solution
was cooled to rt and was poured in to ice cold aqueous 1.0 M HCI (100 mL). The organics
were extracted with EtOAc (2 X50 mL) and dried (N2;SO4). Concentration under reduced
pressure gave bis(4-fluorophenyl)phenylmethanol as a pale brown oil. After drying in vacuo

for 2 h the crude material was used in the next reaction without any further purification.
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was stirred for 12 h after which the sol vent was

renoved by evaporation. Toluene (2 X 20 27 WO
WQRB7HhBEB49 PCT/ US2006/ 048716 nl) was added POI/Uk®06/048716

resi due and evaporated to afford crude

2-fl uorophenyl - (4- fluorophenyl)phenyl chl or onet hane

whi ch was used wi thout purification in the next step.

101081 Copper cyanide (0.50 g, 5.5 mmmol) was added to

the residue and the resultant m xture was heated at

1.3b Synﬂ&gls%ffbﬁ)sr(4-:fltférd§phe@5mﬁhéd3@céﬁﬁahl@n had cool ed to

a oximately 110 C tolue 3
0112] HikoR B AIER PR LIS 8D a5 AL 6 0P Solleih of
acetyl chmﬁﬁeLiﬁQhé’l‘ﬂérofIﬁétﬁﬁfeggoaﬂg) dthe B esiting@arple @@Mﬁdnwéenrred

reduced pressure hexane (30 pnlL) was addeg%@
for 12 h afterdehigh the soéverarf@Strﬁ@om%m@ma%w@t irategnel W3 “added

to the I‘CJIQIEC ﬁ{%htmaﬁ] evaﬂar%t{ea a&ff&ﬁn@@ud’mQd4nﬂch0f)Hex{Wfp%egﬁéﬁlﬂﬁ)methane

desired cyano oduct as a white 'soli
which wwhus::ld wﬁmumyedﬁwﬂdmmtth@ foltovang pigpi fi cation. 1. 2c
Synt hesi s of

[0113] ((Zol%igeg egAﬂﬁaﬁle(&{M g( (4.;111 Inusty opihadddd)tp hhmzﬂudc ed:simieémld(tmy mixture
0 | of concentr r acl

was heati i MR o) B TR6ETIoCoROTE a5 et Badfets (0 ) wes

added. 'fl?e' nfehédﬁhg Iﬂhﬁﬂﬂé )vaé 4tifred OTgQ»ﬂht%[}yfo)‘ﬂb&ﬂiy‘ﬂ, assied o ttr filtered through

(1 g, 1) at rt. esul ti or ange
a short pgépﬁﬂhsﬁ %ghes%qlYfi”éd"aéﬁ%mﬁ\é%‘t eéfeér ¢ Brepgiie o ptforgpbrown

solid. Hg?ﬂ&!ahgrﬂld@ﬁm) PRl Rded & e Goddradrsudienatenial aﬁdﬂb}mkh&e was
ropw se addi fion of ammoni um hydroxi de, Water

stirred vigogeitly 60 i) FaaliamencomaayaE i harldioRe} bowag eayq fps desired
b1s(4-ﬂu§gépg{eﬁ£@ﬁ 8&0&0%@&1‘?@-&5 a Wilfle s@l'icgﬁ@' ¢ ﬁf(im} I ons were

washed sequentla yvv|t water (2 X 10

.a phase was dri ed
L.3c Sy%ﬁ%m 4n uorgﬁ%enﬁmf%ng eta Ialzéj(:JIuced pressure.

[0114] Heo@anmoﬁaﬁ onshzcemmechsidﬁdwtamd (159 Tmb}-,mid glaglal aqgitic agidold mL)
t
was 2t HC R b Sl Eak P 5.5 BRRHR REASRHE Rpiine

orange %‘Lﬁtlon@&élssétﬂédl a@dtlieated dt neorOdsem &/ dllﬁhbmtmmtntml@hx»@ °C,

o S ot P, (5 g onbenlales g i i

were ex§9été&i wifh: c‘i@orﬁfori]n & Rk, mIZ)g%)m‘ﬂnr&U%ﬂa)wash&d $vith brine (2 X 50
Preparati on of Conpound 3. 101101

mL). Thy offanies Were SFiPGENERLI ¢ GRHCCBRAER EhaT fﬁ“%ﬁ?ﬁ’%ﬁr‘? to afford a

R%BhE osm ffor 30 d filtered.
yellow- @{a@%ﬁ%@ﬁ{l ﬁ%éﬁsoéﬁsfﬁ%étgtéélﬁl% ﬁgtnol he! Difor 30 min and filtere
Qr

Crystallphatiny friony dish mnsth@ﬁ?/béxa(nf(&?v?rhlS(‘bﬂllomh)’mwé@l%lfgatamlde 3

| ghdeon of
as a whiff g‘w&ﬁﬁleﬁg}‘gégﬁ?oépﬁggn@& 2%/8, 0.092 mol) in

er (150 nL) at rt. After the
14Prep§’ﬁ%ﬂ“iycf@ é%ngtrr%l ete the reaction was heated at
[0115] r €okpouhdis Wadprepired $w b6 yeld indisurcoedsdtbm commeapidllyavailable

%ured into ice cold aqueous 1.0 M HO (100 mL). The
precurs rsganl cs

1.4a Synthesis of bis(4-fluoropheny!)-2-fluorophenylmethanol

[0116] p-Fluorophenyimagnesium bromide (124 mL, 0.12 mol) was added dropwise to a '
stirring solution of 2,4'-difluorobenzophenone (24.5 g, 0.11 mol) in t-butylmethyl ether (100
mL) at rt. After the addition was complete the reaction was heated at reflux for 3 h. The
solution was then cooled to rt and was poured in to ice cold 1.0 M HCl (aq) (100 mL). The
organics were extracted with EtOAc (3 X 70 mL) and dried (Na,80O,). Concentration under
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were extracted with EtOAc (2 X50 nlL) and dried

(Na2SO™4). Concentration under reduced pressure gave
whe@a7skuor ophenyl ) phenyl net hanol as a pal e brOWS06/048716

After drying in vacuo for 2 h the crude material was

used in the next reaction wi thout any further

purification. 28 WD 2007/ 075849 PCT/ US2006/ 048716
-1.3b Synthesis of

bi s(4-fl uorophenyl ) phenyl acetonitrile [0112]
reduced ;ﬁ'e§sﬁﬁ‘e Ehwome pbsirad ﬁrbh@d’t)ﬂls”(&lﬂlﬁiﬁé}bheﬁ@l)@ﬂumb)\emdmethanol asa

added to a 20% sol uti on of aceﬁ g.rﬁl
pale yellow ofl Whishwrasaised fsde peyt repotiqn wig Wt ABY Jp ?{gv%lﬂcsv%n
solution was stirred for 12 h after which the sol vent
1.4b Synmglsr@nhbs(édh@yomab’d'r?aﬂP@@Phwlml?dg0 m.) was added

[0117)] &2@@’%1&%;9 %{}fi’ %e%\{ [&Bﬁl@ hafth (60 L) GvraddEd to the

uoro enylc oronE ane  whi ch was used
crude bisid-fhouspheuyi)id- ﬁa«bmphenyhrnbﬂenoloatlrbvﬂ*h@regul@pg splytipg]was stirred

for 12h %ﬁ%dgﬂ‘rcgiam i eﬁ%gva%ﬁ% Pﬁ’% %Pflev lo)rat at e'geq%té? Brn% Yor added

to the residiie and®@as g6 tevaporied e afﬂ)eblcrude m(n Guarpghemyl)ene (100
The resul ti vvas st
ﬂuorophwﬂs%mg}gm sy o s (RS SeE i fBugn

ort pad of silica and the sol vent

(0118] emer cutrade  2p8 s bme Dyt do I %@magea”fanéj fresulting
mixture ngé( ﬁ@’ﬁeé épﬁsdﬁé f¥esh agHe teaBok RRis ROYER i@ Qp}ﬁbidﬂﬁhtely 110 °C

terital and the m xture was stirred wgorousl %
toluene (1100 Eal) yas acmﬁ:dmd theamintaee Wee sHirsyigemyaly el ﬁéng g mixture

was cooltectiﬁ:lﬂg 5 rtl“?rgu ?g%gililég %ﬂ%‘ﬁ{w é&r@%%&@ﬁﬂ& rf’édlfc'eh Sreédsure. Hot

soll 3¢ Synthesis of
" hexane (h08 @ﬂa)f\ivmdﬂgtlemme)qghwyﬂam@t and the mixjurg m@}urAd vigorously for

30 min. gogr&ttllgfqgg fé)ﬁ%(:n CI T(t]l{ ?xggg}ﬁ%élng%ag&g%?e% %cgglsm-hu%ghenyl) -2-

fluorophlhgladetbhitilees hemite ahen2b Scet/dMb)i rile (18.9 g, 0.06
nol) at rt. The resulting orange solution was stirred
1.4c Syrﬁl‘i&@@ﬁh@@ ﬁﬁor@ﬁﬁkrﬁ}l)f-mu3rdbheﬁ'§ilecét§1ﬂ£del @©n was cool ed

poured into ¥

[0119] nQuohianSFoRseny w&l&ﬁlﬁéaf%@l&fj ¥ghiregid 10 mb)

was addw f@bi@@-ﬂé@ﬂoﬁﬁeﬂylj b fﬁi@ﬂrgﬂ&ﬁgfa@h@ﬁltfﬂc](ﬁ@ #10.01 Towbidted The
d washed with brlnelpé e or}ganl CS were led
resultmgmaaae sotisomps sHaed e by e SEFPIFL B go0ed 1o

° ' Itk Gvas el AT by the d
C an&s%‘??’&g{eg oafwo %gt(g(ﬁggg?%gg%gh n;illxmor 30 m na Y the dropwise

addltlonfqﬂ aneneeium l@rc&rgmém Meikylere ellaritlel (0N BEd Wee ﬁgilf‘é*/ Hihthp greanics
were exé\%ﬁé{?d Qi rale H‘h%[ %WS)&W (@C)@t,’;@'ﬂl]gﬁ 'f};JQ corﬁ‘&n@d orgamc

e crystalline 0. 052
fractionPrepawashedsegientoly mﬂuwstef (21151]0 r@bhﬂ@@hﬂﬂ% (%b%l ). The organic

/
phase w§§/ §H a4 gxg ezs%ﬁ? grgﬁu ér,{ésn;%r gtré d&ﬁh’%r@{iﬁ d, Jrés%?fectgmrr& Lcl@fleilbfw orange
solid. This6Ud fwas pooeedydnyi-washed mmpwdbyWﬁhﬁlhah@dane (50 ml) until no
coloration was evident in the filtrate. Crystallization from hexane/dichloromethane gave the
desired product bis(4-fluorophenyl)-2-fluorophenylacetamide 5 as a white crystalline solid

(4.98 g, 0.0145 mol, 94%).

1.5 Preparation of Compound 16

[0120] Compound 16 was prepared in 11% yield in four steps from commercially available

precursors.
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[0116] p-Fl uorophenyl magnesi um brom de (124 ni, 0.12
nmol ) was added dropwise to a stirring solution of
WQ2e07/0TH8#9 uor obenzophenone (24.5 g, 0.11 nol) PEI/US2006/048716
t-butyl methyl ether (100 nl) at rt. After the
addi tion was conplete the reaction was heated at
reflux for 3 h. The solution was then cooled tort and
was poured in to ice cold 1.0 MHA (aq) (100 ni). The
organics were extracted with EtOAc (3 X 70 nL) and
1.5a Synﬁeslg@fﬁw}o Heayy-srlliicrbpsnylnddandld WO 2007/ 075849
/ US2006/ 048716 redsced aPreﬁ?aure gave the. desi(Sllt £
[0121] @r%auélet B8 (401l 1 9 eBA ddeq AERRVYSH R PHERRERBINORS

bromo-3 FluckGbehz¥Ed {107% £i10 rmicmnvml? S shii)at tTeoCeXfter Hp@in 44'-
Wit hout any further purification. 1.4b_Synthesis of

benzophdsione 419618 PopmeRyyys alded.u dhe FrRsHOP A AURPER 19 gam1q §)°C overa
30 min pptéég &?ﬁk&&& g@gﬂﬁmﬂ'ﬁ ehibride thpr é@d@nlj‘wgé s QrpoRtihaewas

to the cru
contmued’b |f«$t(3fD flindEOe@PINLPwhs adstedptheryErniehwearst seperajed, wighed with

brine (2 5” cirL '?ig(%\f ééé)l ahd c%gea'ﬁ%llté’d’ x?rgier E&fucé@ pﬁs?tﬁr%erl‘h@’{?és@cthe was

& <ot evapor at 1 on. Tol uene
purified bjakolwmn dd-deﬂtogirapliyr(é%%shedme mmﬂ%anthelnneeddp@ @tt@ gfford

bm@ﬂuf’ﬂﬁ%?%ﬁh% é{’%ﬁgl& A %?@%@%\% it %l@ used wi t hout

purification in the ne 0118] ..Copper cyani de
1.5b SY"(H@‘SgOf‘US(fBH‘FﬁfPFhWQ %gﬁ%’l’?‘ﬁn’f% hblg material and

[0122] t@i@(d ﬁﬁHMph@ﬁyl)-BlMdiélﬂxe\f@ﬁn&ﬁ&kﬂ dogg mg@@ 1€ rhfol)3vds added to a
reaction was cooled to appr oxi

el
20% solwtmm@ﬁ@em@é}lq&df R DIATEB AR (L ik £ é’ev&ﬁ%“”é% Pyely
solution Wﬁg %{l%g lf&hf?ﬁ afifr Fhith tﬂé‘?ol%ﬁ%tv%serem‘ﬂ@eid Bpelbration. Toluene

tere rough a short silica plug and concentrated
(20 mL) weasexdded dmﬂv@ctegd@esm then paporafest afferding grude)bis(4LluegerhynyD-3-

ﬂuorophtegﬁltcﬂl%r Sllrngﬂlg \%s 193@@ lltl BE {0 Sdp SvitiRst E{lhﬁ{:eﬁﬁlm

orou tratlon nd washing with

oy TEAS SR zsamrfﬁsﬁzﬂufg B e 8 RS bgfon

resultin 7191%turelw4§he%tétt ftagi0offor 3 h. The reaction was cooled to approximately
(4-11 uorophen uor.ophen m de 1

110°C, JoISRHC A0SR oS BYHsbrrR AR TG U Sk HEpRY ﬁ{ffl 2fgh. The

mixture gJﬁQbaiedaﬁ L, ifffterel tﬂro(ukﬁ aldhprt paas)famiedmﬁ the solvent was removed
4f|uoropheny -2-fluoraq ¥Iac %{HC H

under reguesSEPTREUYS i ST Sfiee ToUg MO Er e eiiede te

powdereil érﬁfl@ Fr‘la@é}dal Qﬁ@ﬁ%@nﬁ&ur@ IasGritel ngd}ouéll_{] €or’ EAC Filaatiovasnd

cooled to C and Hgoured ontg ice

5
washingrwithagditigna haxa%g%@sbl Lﬂ?%PP@dlwﬂPﬂ(é’Pg’FBﬂﬁPeé%“‘t“le asa

white so?ﬁ%ﬁlcﬂ%ﬁfusmbm@%f@@aﬂo%t hyl ene chl ori de
was added and the organics were extracted

1.5¢ Syx%er:]sos fsﬁ) ﬂﬂ&logﬁsiﬁ}’& o &%@%&ﬁd&%%@ m). The

rgani raction ed sequenti al qu
[0124] \/\/Ats’mlum:eof c(cﬁlcéhtﬂa@emmawcbchi (lr@emu andrgyama’rh@et@ragmq 1§ mL)

was addggg%Eg%&u&é@%ﬁl?%%ﬁﬂr@%%glac w [ af]%réﬁm)qf{t r& Tlﬁ]reesulting
orange soDhtich Wsmvkﬂa‘fdeltéa&mhtme kedor Brheaiﬂmiieyctwrt washatoled to 0 °C,
poured 1?1?3( 1c2ew;§ter (5‘61 r?'xLuntci neutrahzed with ammonium hydroxide. The organics
were extracted with chloroform (3 X 50 mL). The organics fractions were combined washed
with brine (2 X 20 mL), dried (Na;S0,) and concentrated under reduced pressure to afford a

yellow-orange solid. The solid was stirred with hot hexane (50 ml) for 30 min and filtered.
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coloration was evident in the filtrate.
Crystallization from hexane/ di chl or omet hane gave the
wa@le®iness4pr oduct PCT/US2006/048716

bi s(4-fl uorophenyl)-2-fl uorophenyl acetam de 5 as a

white crystalline solid (4.98 g, 0.0145 nol, 94%.

1.5 Preparation of Conpound 16 [0120] Conpound 16 was
-prepared in 11%yield in four steps fromcomercially

avai | abl e precursors. 30 WO 2007/ 075849

Cwstalllfﬁgn:iﬁgrlﬁ%élﬂéﬁﬁi&hankg{é??&/ sdvieahé ﬂeiﬁfed product bis(4-fluorophenyl)-3-
uor opheny yor op
fluorophensASHmIeE mﬁa(whmcrymnwﬁ%% g 0d SaPBBhSee 43P

stirring sol ution of branmo-3-fl uorobenzene (1. 754}:1
1.6 Comnmlnm@haractnrlzﬂlzn(% Hrad aF NVR SpecijoseqpysmdhigltingAoint

nzophen Of and '°F
[0125] blenec n?pou g? Po vvar m&'{tlo%o\p%g g%aer\rﬁ@%r@%(ggﬂ_la ﬁgglgjgll{aogﬁto‘f an
NMR sp&iafaxcapﬁahcaﬂmmpmo& el timpepdiaty) wér8 Geterninggls added and
stirring was continued for 30 mn. EtQAc (20 nlL) was

[0126] ?ﬁdﬁdﬂMmg‘ 0}3@1@) Ng%éﬁlze (B¢ pab,at. esls. 9Nf(§gedn)v\618b (ug; bmg 5.72
ri.e n e uce
an, brs};?%sélb)ﬁ%l"(ﬁ%‘écb ISR CL Tl AR oﬁ“@nfﬁrl ¢

chr omat 100% hexane to 100% rret
[0127] GHI'BkN rt&}&ébﬁdw" 7.28 (6H, m), 7.15- 7.05 (2}}’ m) 6.93 (1H, dt, J=8 and

2 Hz), 5 ggigﬁ bis 85" %’ ft%ﬂlétgrb 3"’Ff1WH:E PRE?MW%E)@&O(MFK %08k, 1810 °C.

[0128] % E{4NM uor@qﬁgpiﬂ)”&?bxor bg‘ﬂg{:% %e (3%[(%{,’2&]8)’ >-71

(1H, brs3. 1% MR T (@CRY ddd517a28, s)260p $&¢D-LlBildﬁI of acetyl
chloride in dichloronmethane (10 nL) at rt. The

[0129] '£S¥ tiVR rmmmd:g) 78371 wtzuqnzmmw (a4,  0£8.53H2A), 183 €rH, brs),
whi h he sol ve evaporation. Tol uene

5.75 (1K, @OS)WL MRgo@éc¥3b tlﬂé Zr(égt %Puglléﬁa t§8n Cevapor at ed

af fordi ng crude bis(4-fl uorophenyl) - 3-
[0130] f5:ud¥ NMEﬂ"y(l(&lﬁCbb Ghiet-fddd 1dhmonh7 Wets - 2 dH.im), T (1 ddd,

e, FSRGLSPOYE VL G900 PRESLo sy 6131} kg -0
and 1.4 He;wl 90 (11, rers), 617 (\NHsbi'se;a?ENMR H@OHClsf)orl@ h(1Fik -115.5 (2F,

) actd oo was cooled to approximately 110 C, toluene
s); m.p (@0 éﬁ.)&\/\/as added and the nmixture was stirred

e LI L T S

NMR r%@tr@g)t V&5 3 (B §€19.0H9) - 158 Ua Bk, pﬁgssuﬂl@ tis1af @61 dd, J=21.4
bei ge soli Hot hexane (100 ni) was added to the
and”]pb‘\ﬁblered crude material and the mxture was stirred

gorouslyfor 1 h. Filtration and washing wth
[0132] aamH NMRBIT (elleisg: Bald-31 (6H, m), 7.28-7.20 (SH, m), 7. 12 7.04 (2H, m),

yh RRAHNYh 3¢ 8tgN 2140.3 to -
590 114 B LU RUALRER e L L SRIEE Y s ppLdr e,
140.4 (1pum)f il 761175£O5¢c Synt hesi s of
bi s(4-fl uorophenyl)-3-fl uorophenyl acet am de (16)
[0133] 8&:'HNMRT (CHCL): 7.37-7.28 (10H, m), 6.95-6.83 (2H, m), 6.81-6.75 (1H, m),

5.92 (1H, brs), 5.80 (H, brs); °F NMR I' (CHCls): -99.1 (IF, dd, J=19.2 and 8.5 Hz), -111.6
(1F, m); m.p 187-188 °C.

[0134] 9: 'HNMR I (CHCL): 7.38-7.22 (7H, m), 7.09-6.96 (6H, m), 5.83 (1H, brs), 5.77
(1H, brs); . '’F NMR I" (CHCL): -112.6 (2F, dd, J=17.1 and 6.4 Hz); m.p 195-196 °C.
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[0124] A solution of concentrated sulfuric acid (10
m.) and glacial acetic acid (10 nL) was added to
whe@ia7dskuor ophenyl ) - 3-f | uor ophenyl acet oni t ri | BCT/BS86/048716
nmmol) at rt. The resulting orange solution was
stirred and heated at 130 C for 3 h. The reaction was
cooled to 0 C, poured into ice water (50 nL) and
neutralized wi th anmoni um hydroxi de. The organics
were extracted with chloroform (3 X 50 nmL). The
[0135] Olrzgaﬁlmer@@Hm smelgqenl aged=eaBEhes 4 MAHh7.00imE (62, t,
H)" A4) .and concentrat ed Qg?eﬂ[ 0-181
J—87Hﬁf)e@§%é p‘PTébssuég’e tI‘Bbéﬁ)ﬁ r B NMRe (¢t ahlped §51-is4 mPH
°oC. solid was stirred with hot hexane (50 ml) for 30 mn
and filtered. 31 WO 2007/ 075849 PCT/ US2006/ 048716
S t
[0136] dqe‘])s(l{r{eder og 9{“:]9 Iuor obﬁgh???qu%p%\/@ (196 brs), 5.85
(1H, brs;!. t?@rmmﬁxcmg)amldﬁ 91BF z8); m.mh6G-26¢FGst al | i ne sol id
(147 mg, 0.43 mmol, 11% 4 steps). 1.6 Conpound
[0137] CRFAQUSIR ZCHT,)P y74H7aﬂCt2E:19Fn)NW99SpE3:(4H),Sﬁ)myl7aﬁ65 (4H, m),

L LG T e e i T,

mp13751@§®tjoscopy and the conpound melting points were
determined. [0126] 1: "H NWR I' (CHCI3): 7.39-7.26

[0138] (ﬁﬁ }f@ﬂﬁ? ﬁlj\sg}fm%cag%; %5111237 648, 9;00"6@ m)55"é%((1{altiss), 5.71

(1H, brsx) ‘9memocmg13)c -1[D22VE, 2t J=1. deﬁ«@m B)S.1t0-115.2 (2F,

_ (6H, . 7.15-7.05 (2H, n), 6.93 (1H dt,
m); m.p §65 Tk =€", Hz), 5.90 (1 H, brs), 5.68 (1 H brs): '917

[0139] . %RN%@%%;;}‘}; 15422 5631?’9@ ”9n§6 £ Gm, ) %jh & (4H, m),

5.96 (1}111}8@55 8% ((IJIHbrspr YF NBIRI (CHU1): b1 5).2 (ABRANWRI F1 and 8.5 Hz); m.p
): -115.7 (2F, s); mp 180-181 C. [01291 4: ' H
186- 188|\‘|i€h r (CHC13): 7.37-7.24 (12H, n), 6.97 (2H, t, J=8.5
Hz), 5.83 (1 H, brs), 5.75 (1H, brs); "9F NWVR r
(CHC13): -116.2 (1F, s);. mp 193-194 C. [0130] 5: 'H
NVR r (CHCI3): 7.41-7. 8XAMBLEY 7 29.7.23 (4H, m,
7.16 (1H, ddd, J=18.1, 8.1 and 1.2 Hz), 7.15 (1H d,
. 97 (4H,n), 6.93-6.87 (1H dt, J=8.0
1H, brs), 5.74 (1H, brs); 19F NVMR r
[0140] ( @h@%ﬁ‘}ct of lﬁ;’! b30c(k!er o nultipld 5015r0(s&ﬁ;an ®)examimedliadnit€9

Exemplqtzygg{)% %%isg gqq fe!ﬁ_'x)all\el: @S%é/gﬁceb P@E 16514@; g‘ué}gég:{ln %%e) and then

treated \17?!1? ﬂee l(I(ZlFblogkerJ Fb9 FA B Enductidi .58 ;,(glﬁ' MOGs] ggﬂepﬁldbla)ld 300 pg of
dd, J=21.4 and 17.1 [013

killed A@celm@'y}m tubequlysis gan Bemixgd mﬁ% a? 2@6%@51 s-Cjt two o 8%
aneCtIOlZS Jx%r zhé)ﬂar(k%'b'f the mxce5®r9@a3}(f éA{ﬂJg _bl:'l)g }1% o? p@l"tuis;s tr%xmbfaﬁ)be
mJectecilMQnslaﬁ)O anéZO ﬂle(qnpnalﬁ)are %ﬁeﬁthf‘?ﬂedl%‘se Urane infalation.

[0141] The IK1 blockers of the invention can be introduced in a formulation and
administered twice daily in a 100-ul volume by i.p. injection into the mice. An example of a
formulation includes the IK 1 blocker in saline and 0.4% methylcellulose. Dosing with an
IK1 blocker starts at day 0, 24 h prior to MOGas.ss immunization (day 1). Mice are then
monitored daily and assessed for clinical signs of disease in a blinded fashion. The following
criteria can be used to determine the symptoms of multiple sclerosis: 0, no signs of disease;

1, tail paralysis; 2, limp tail and hind limb weakness; 3, hind limb paralysis; 4, hind limb plus
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[01331 8 'H NVR F (CHCL3): 7.37-7.28 (10H, n),
6.95-6.83 (2H n), 6.81-6.75 (1H, m), 5.92 (1H brs),
W@ 2@0/0¢349 brs); 19F NVR | F (CHC13): -99.1 (1F,PdOps2006/048716
J=19.2 and 8.5 Hz), -111.6 (IF, m; mp 187-188 C.
[01341 9: 'H NVR F (CHCL3): 7.38-7.22 (7H, m),
7.09-6.96 (6H, n), 5.83 (1H, brs), 5.77 (1H, brs):.
19F NVR r (CHCI3): -112.6 (2F, dd. J=17.1 and 6.4 Hz);
mp 195-196 C. 32 WD 2007/ 075849 PCT/ US2006/ 048716
forehmb[;Qiéi?s‘Es Ja%d 5' FhMRnl of GEel 3T umilaitre ClidiRal Eidresdén béz@lddlated by

7.20-7,01 11, t,
adding dBjig )300“55 %9m(thﬂdabf> )mmun%@tll i %&ﬁa‘i 3526 f‘i‘i?%“%‘e{’é E“ea“
clinical s%))res@t Zr;a&ﬁe a%]s arfe mEmﬁﬁklrﬂﬁ scords BRbE cA16heied)by adding the
9-7:27 , 1.17-7.03 (4H, m, 5.90 (111, Dprs),
scores ogmggndl(ai Hucq)pgq dlvui_gggmm:\thp n(xglqeq_gg mlqellgzza@'n gmup, gtfludmg mice

0137] 15: 'H NVR F (CHC13): 7.41-7.34
“°‘deveigéﬁmg1§?“1‘?‘7%g B, 103 (]4H n, 7.17-7. S (4H) n, 6.99

( ic oc (0} 1 an
[0142] ﬁcgrl's}mgn %E?s’tgch’ al %nZl%%'éfﬂ%f Silo m&%’% igl!;@l e m{é@ﬁ%%g] be
used: anigzD4 HnNIVRDﬂ 5; mt@os 731314111?5‘1%611:(1’6‘% ang) antizmpgse IO -o.

B1ot1nyl%t&q|abg§f an%-n%g Ié(]} éﬁéﬂ? d%)d lalgtixplitegi la.éfh}arﬁgtéé gd’ ?%%'9’?&3 also be

wsed. -115.2 (2F, nm); mp 165-166 C. [01391 17: 'H NVR F
(CHC13): 7.35 -7.21 (3H, m, 7.06-6.97 (9H,
[0143] 7A1ﬁ161€1®1‘.ﬁn@t4¢1l; ofgxperibnedg t(lqmtl;e Peppriusedr@ith ;alme thragigh the left

ventrie pfthe Rt Bt i wingbeafisiieh dhen fE ool dhef st cord
segmenﬁrcle{abaembe@dedl\ts QOT 4;6)&}dlﬂihandfffc&en BIE Kbibhg cirettendr

t
performed fe.erS el BN PR b o CERERG O

immunohi¥istteehidal stalifingt&ealad te fpbﬁ’ﬁrméd adeectmihé hadidius delilypes in the

cions St eSO P sl s DRE 8 ot vith ne

of the pﬁhhla%f SiHR8ies t6 lbubBE ONX&R ICOETA isghd-BorRed] @A, followsd by
50-1 injections over the flanks of the nmice an

blotm—cqmygq_ted pgcond apbbodies #1d peapraddind R Bx FAT eyiRkisg detection, the
specumelngjc%hce gtaineg w19{‘p1‘§{@1¥§y ShiRdied spddific 86 Bhse IFNex_or mouse TNF-o..

est het1 ze I sof I"ur ane |nha ation. [01411 The IKI
Finally, 5)4Bken de uped Wedqvmp@rﬂ promncephora norﬂtlr‘/éb'wé@aed ¢elks, and the tissues

can be Coﬁfl{g}gtgéécp{{,nﬁqgma W stered twice daily in a 100-1

tlon into the mce. An exanple of

[0144] aAXE}%EJI‘E%&'iﬁ@? dePngUﬂﬁ?atHﬁeasE%}ﬂs éah‘i’ﬁéﬁ%e bRl B8 bllowing

[cellu
process. Splenocytes 1solated from mice at termmatlon can be washed with saline followed

by culturing with a material supplemented with the MOG peptide. For a nonspecific-
stimulation control, the cells can be incubated with Con A. The cells are cultured in 96-well
microtiter plates at a density of 1 x10° cells per ml. After incubation, the cells can be pulsed

with >[H]thymidine at 1 uCi per well for 24 h, then harvested and counted.

{0145] RNA can be isolated from the spinal cord tissue of individual mice using TRI-
reagent. RNA integrity and concentration can be determined with an RNA 6000 Nano
LapChip kit. Reverse transcription can then be carried out using a RT-PCR kit to produce
cDNA copies of the RNA. Reverse transcription can be carried out as follows using the
SuperScript™ first-string synthesis System for RT-PCR kit. Total RNA can be annealed
with 0.5 pg of Oligo(dT) and 50 ng of random hexamers in a total volume of 12 pl at 70°C
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| KI bl ocker starts at day 0, 24 h prior to MOG35-55
i mmuni zation (day 1). Mce are then nonitored daily
wapa7assessed for clinical signs of di sease i NPEI/US2006/048716
bl i nded fashion. The following criteria can be used
to determ ne the synptons of nmultiple sclerosis: 0, no
signs of disease; 1, tail paralysis; 2, linp tail and
.hind linmb weakness; 3, hind |inb paralysis; 4, hind
l'inb plus 33 WO 2007/ 075849 PCT/ US2006/ 048716
for 10 mxh%aldhntédnﬁ{ idbYThén 8 @l 6f5,coamimummﬂg 28adRT buffer, 6.25 mM
tive clinical scores c ﬁﬂﬂgte

MeCl, 1R MRy 55 SMTSLT Anaapo AL StgrSerpi IRt JroTNrrRfARq Gon be

added. ThESnigRfe @hn bOcEYRBA AMBSHC fVBBmirt UD AT €& 505@AT, @8d a0°C for
separate days _and nean nmaxi nal scores can_be

15 min, apd| obillest erichy Thelgamplergaa bedregtesswish 2ilhaf BNasaH ati3deC for 20
min and dividing with the nunber of mce in each group,
' including nice not devel opi ng signs of EAE. [0142]

|
[0146] fl?ela i an g&g AC rl]-ﬁ%a o‘ﬁschécﬁfxmt hmem%ﬁ% hayBRDNA in

used: anti-CHA4,
amounts antdssEP16 2al cahatq the @@\malnwls i theemicENRegl-timgPCR can be carried

out on tf Lo AR 5700 Sy B Bl B0ibe STARGRULIFER Master

Mix as db&ribed &dlovw. 004 Z¢nuileotides tar be paﬂchmdd‘foreirpetromﬂhet ReR

mce ar erf th . sal, e t.hrough_t
reaction GUISSES ef %? Be cﬁﬁg\,#@‘grr{&/[ eg\;;}é ct Tl ‘%bl nd;f Cf%{ag goncentratlon of
SYBR Gr&&@IPOR Mis&adieih athl tvodurae bfl a0 ud:OThIe fdlgvieg bmptifinatie

enmbedded in d um d f t ai n| ° |
parameterf, gip B%US%P%TI Rlrrd BF BE°¢ 1 P b 3pE8fie pr 95°C
for 15 se8 RhA®0°C 66 mike TR teﬁh@ﬁ@n pasedds foranombl 20 ﬁﬁﬂﬂ ems@faj to

staining_can al so be perfornmed.to determn vario .
determingdh¢ spaeHcity] ¢f the, grimegssanghrotemtial IPé"%eﬁ idimers . SAgP elsd:an be run in

duphcatéacfﬁmmR l@\h:'lssare TG akd bg%lﬁg%ﬁoﬁmabﬁn bﬂﬁi&bﬁhﬁdxa’uve
one primary antipodies to nouse CD4 %
cycle thregedd (6r) metbw pépnleﬁdt Bmsyms Vst Bulksgingyo- 2), with a formula of

o (-°Ch) JJt oD -8R ﬁ%—l&ﬁ’éjth%g %cht lg%tdntgqgé fYePStdhe correspondmg ubiquitin

repf avi di et ecti on,
housekesgaag igemersTharestits @t dhavepresgnted ﬁqruthmmea\mth Eé‘cﬁ who were, and

ecj f,i G for FN-y or nouse TNF-a. Finally, DAB
weremt Satsd Wil {Igpgl%\g/e% op a brown color in positively

ai ned, cel | s t d
[0147] t5ﬁc%nd n%rou trgﬁgf %Qﬁlﬁlé i%fgﬁ% Rg ggeedgfé F)g}b_?_l c(g)gléft‘?drp@)
determlrmruhle |cf>ﬂ¢emtnanom aSHal blocker inthe pb?empe Bleedrwds b‘yllletcméi by retro-

I QCess., I i,S0l f
orbital S’cnéﬁs Iﬁuﬁcétlu?eo@ wing dtestie ﬁﬁgﬁq)ﬁ, %ﬁg gﬁ'lp r?{(:e“ ?q'r aBQQB'H zgfe r fhe last
treatmermtUBlodd 13ghen did‘lleatedah‘@rhea)larlmzpﬂ ftabes ané depti arhice h Blam can be
obtamedg %;!gtgggxrgggén 8 %gf:’le{gleag &?“‘C}]St ' %grtlallr Sis. ﬁﬁt cker ct&gcentratlon

in plasnauk Qetegdined uQﬁrng-lMSMSr Gin dxeinpit af £maat sp}:cdemstdr wf afe in the

I X 1Q6 cel ] Afte |ncuba e ce
experimpal it airs M eRET MR Bl AR 6 b2 et Ho the
LC-MS/MS th€Be B&fri\é&%hﬁdsxﬂgﬂ CIUMESIPAL autosampler with a four-way Harney

valve and random sampling capabilities. The HPLC system can also include two Shimadzu
LC-10ADvp pumps and a Luna C18(2) 2.0x50.0 mm, 5 pM column.

[0148] A gradient elution using solvent mixtures A (SMA) and B (SMB) at a flow rate of
0.25 ml/min can be employed. SMA is 0.1% formic acid in 95% aqueous methanol and SMB

is 0.1% formic acid in 5% aqueous methanol. The gradient conditions are: for the first 1.5
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[0145] RNA can be isolated fromthe spinal cord tissue
of individual mce using TRI- reagent. RNA integrity
w@na7omseent rati on can be determ ned with an RNAT/68106/048716

Nano LapChip kit. Reverse transcription can then be
carried out using a RT-PCR kit to produce eDNA copies

of the RNA. Reverse transcription can be carried out

as follows using the SuperScriptTMfirst-string
synthesis Systemfor RT-PCR kit. Total RNA can be

min aﬁerﬁﬂﬁ%ﬁb@dl 00%h 1R ffn® 1 32.8mik] Tepa(AL Tﬂor&ﬂ!ﬂS-S(S mén, 60% Andlom 3.5-

1.5 min, i, S o oMb P RSY S i 100 SN, Pl

samples %‘@ #e%?ed \Ihﬁ‘ @wg vt)ltﬁ’lflesaaf(él@%}xﬂhie ¢ @ldindGeRtrfugedtd prempltate
: 2, 1,25 nfM dNTP, 25 nM DTT and

the proter0(The Slmenawmcpn be nnJﬁ@tv@a in tha LRSS Sy Eer A palysis can be

carried ozglt‘u?% Frl@ﬁpl@r&c‘t‘i%ﬁ é&%&pﬁg (N/ﬁ@lbﬁﬁl? ﬁieaﬁosgﬁg 1519 Fnol’ig rT'hB,

15"mn, "and chil
transition toebe ﬂibaltewﬁpk e/z 345 be2 1% eBheplaging IQOQCGUtTQfIOTH\hfSI(KII-Na?kers are

Calcwateée‘wlb? 1%’8 Bﬂr’?f ﬁaehérOl%l n os%g%} Ia%nlll)av n&%%&mwe
[0149] vg\?ot %g” 9ff %g%léfbl%@i( GULALR: #x%gréggi&lﬁ olg‘gﬁfnﬁﬁgle sQ1ckdMEs in mice

¢an be carrie
can also Ge rafaby bsing tiBagudelcles@iteddh iemmsyeslt efillesol df z¥.ng.S. Pat. Pub.

r en P I\/Ia
No. 20088 F g6 Fubr Paes Tt oo b ialie i PP REBof tese 1
blockers R¥aRhe iigdbitiodrofeotukisdt frodiictidn oag bedbied E@Osmylt@mhdel described
target_primer, and | x final concentration of SYBR
in example gef OMaster Mx in a total volume of 30 |. The

followi ng anplification paramsters can b ed 50

[0150] flsis pndeirsiood Biat Hetrapiplasndregbofomaats de%ﬁﬁ e’a% pigsor
111ustrat19£ algagaesf ?‘g?’ Ind %ﬁ&ﬁ vgﬁgusﬁlquffféﬁtlbnd'%ﬂbhagﬁé ih@aht tHefeof will be

another 20 mn at determ ne the
suggesteslpteqxefsoos Blylll@ﬂ in the qmrmdears tahel cm@m@ﬁ* giclyster pgihin the spirit and
I JHENAC
purview|f P 3ppFRRERCEET cCtfidetdh inirWE b & ing D clajms. Al
pubhcatidme E0emar il panaent ayp:llicratlbhs citdidhaein@Ty herebh dnbofpypled &y
ngs 35 Bulletin No. 2), with a fornmula of 2
referencf-“bf%“)@ BEdor ¥hBUPSFes are then normalized to the
| evel of the corresponding ubiquitin housekeeping
gene. The results are then presented for the mce with
EAE who were, and were not, treated with an IK1
bl ocker. 101471 A second group of treated animals can
al so be used for blood collection to determne the
concentration of IKI blocker in the plasna. Bl ood was
coll ected by retro- orbital sinus puncture follow ng
anesthesia at | h, 2 h, 4 h, 6 h, 8 h, and 24 h after
the last treatnent. Blood is then collected into
hepari ni zed tubes and kept on ice. Plasma can be
obt ai ned by centrifugation and stored at -80C pendi ng
anal ysis. 1Kl bl ocker concentration
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in plasma is determ ned using LC- M5/ M5. An exanpl e of
a mass spectroneter of use in the experinent is a
WORI0e/0%78M cr omass M cro triple quadrupol e. SanptBUS2006/048716

introduction into the LC MS/MS can be carried out

using a CTC HTS- PAL autosanpler with a four-way Harney

val ve and random sanpling capabilities. The HPLC

system can al so i nclude two Shimadzu LGC-1QADvp punps

18(2) 2.0x50.0 mm 5 Mcolumm. 101481 A

WHAT £ *l on using solvent mxtures A (SMA) and B
(SMB) at a flowrate of 0.25 m/mn can be enpl oyed.
SMA i1s 0. 1A %hdtbodiiar teeetitg Pnp@Sestinpaninglammaianygrroggss, said

SMB .is 0,1%form c aci,d in. 5% . T
method Qs BB TG S biect Byt AR [ ERRgry Hiboess o
therapeuB 04K/ Hdetid 8 aRGTUNUGRH Oth PG condimg &f Famulaj:ect i on,

100% A; from1.5-2.5 mn, 7@%A;;rom2.53.5rﬁn,50%

A from3.5- 4.5 min, 0% A t"4.5 min swtched
back to initial conditions (|100% SMA). Plasma sanpl es
are treated with two vol unes cetonitrile, vortexed

and centrifuged to precipitatel the protein. The

supernatant can be infegcged into the LC- MBS/ MB system
Anal ysi s can be ark4ed /ou ﬁ%
noni toring (NRN&‘ih t fle—posi t jA

mul tiple reaction
e i B2 node. The
transition to be nonitored i y 345 to 277. The
pl asma concentrations of | Klsg|xckers are cal cul ated
with a five- point calibration qegve prepared in @
pl asma of undosed mice. [01491 In vivo effects of
whereinf hese | K1 bl ockers on the progression of multiple
sclerosis in mce can also be tested by using the
HDE 8hd flascindBeshdentl 2 ¥e16RE® frdbnD afnd | @84 aeteast one dfnS.n and p is 1;
Pat. Pub. No. 2004/0167112 (Pub. Date: Aug. 26, 2004)

Whédl 1}401? %%P aldg1 iltﬁé‘ fiddRo E&tﬁsﬁ@den@g’ attri@SEadd<d: ridtd Defeabsated at

on the I nhi'bition cyt oki ne production can bhe tested
by usd pesititreindspendently selepted fromnoghe fihe ageigmids subsytuent,

[ 01504 4t:! t&Afle substituent, and
04 OO0 BT s e, o
pur pothe substityertrad ring @t is wba posigomerledted omperghato the acetamide
changes J.n ljght thereof wl]l. d to persons
skill %%S{‘ﬂ‘ePL%“‘{a?%’ag%g‘eae‘Fg o %bégﬁgggﬁgd i ncl uded

fthin the spirit and .purvyiew of 1his appligat]
shene rbadrbde hefPre § ESuBH Nphill 3 SR AR e
cl ai NFoetddhide spb&tith&d] ainge spisstiendng at Anigl2 paloeated at a position
applications cited herein are hereby incarporated b .
r ef er #heeq %ofrh%‘lﬂi’o Té)nttt“F Ia%thd&rsugftptﬁs%ﬁaﬁlgépgge} t%ége W%armde
2007/ Q4RBARNPCT/ US2006/ 048716 WHAT IS CLAIMED I S: 1.

A nmethod for treating or preventing an inflammatory
process, said
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met hod conprising adm nistering to a subject suffering
fromsaid inflammtory process a therapeutically
webdogorisye anount of a conpound accordi ng to FRCHUER06/048716
XXF)m 11 2 o0 (Fn N2 3 (F),, (I) wherein, m n
and p are independently selected fromO and | and at
| east one of m nand pis 1; when m n and p are all
1, the fluoro substituents at ring 1 and at ring 2 are
 ocated atr AnBRRh 0Nl HABRERACN SR SRl &fnfdiRilhas a
orthd“to the acetamde s t uent the
structurezced@ingie Burbsia Hluent and para to the acetam de
substituent, and the substituent at ring 3 is at a
position selected fromortw to the acetam de
substituent and para to the acetam de substituent; and
when pis 0, and mis 1 is 1, the fluoro

nd
substituent at ring 1 -= to the acetam de
substituent, and the @gubstytuent at ring 2 is |ocated

at a position sej-e afromorthotothe acet am de
substi tuent and % 0 gcet am de substituent. 37
WO 2007/ 075849 PE&ILL 2006/ 0487, 2. The method

according to claiml1, 2 sai d compound has a

structure accordlngto H all: (FHm (F)n O NHZ

3 (PP (Il) wherein m n¥hd p are independently

selected fromO and 1, aan)at | east one of m n and p

is 1. P (1)

wherein

m, n and p are independently selected from 0 and 1, and at least one of m, nand p is

1.

3. The method according to claim 2, wherein said compound has a

structure according to Formula III: .

(F)n o
e
NH

o

(IIT)

wherein .

n is an integer selected from O and 1.
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3. The nmethod according to claim2, wherein said
conpound has a structure according to Formula I11: F
W@ R/ 0Gs C '0 5- NH2 3 F (I11) wherein. n PGI/H2006/048716
i nteger selected fromO and 1. 38 WO 2007/ 075849
PCT/ US2006/ 048716 4. The nethod according to claim 1,
sai d conpound having a structure that is selected
;mm F/\(M -NM F FF OO~\ FCF CANH2 -~
NHZ [ | and .5. ] ;
wher & st mapedaRdraRs el YR iyl Brding a strcture
that is sehetechk&®@d: from nul tiple sclerosis, insulin-dependent
(type 1) diabetes nellitus, r heumat oi d arthritis,
peri pheral neuritis and pul nps 6. The
nmet hod of claimb5, wherein i nfl ammat ory process
is multiple sclerosis.

5. The method of claim 1, wherein said inflammatory process is a
member selected from multiple sclerosis, insulin-dependent (type I) diabetes mellitus,

rheumatoid arthritis, peripheral neuritis and pulmonary hypertension.

6. The method of claim 5, wherein said inflammatory process is multiple

sclerosis.

7. The method of claim 5, wherein said inflammatory process is

pulmonary hypertension.

8. The method of claim 1, wherein said inflammatory process is mediated

by a potassium channel.

9. The method of claim 8, wherein said potassium channel is IK1.

39



7. The nmethod of claim5, wherein said inflammatory
process is pulnonary hypertension. 8. The nethod of
W@b@i7/7B49 wherein said inflanmatory process i SPOEUBBADEWS716
by a potassium channel. 9. The nethod of claim8,
wherei n sai d potassiumchannel is IKL. 39 WO
2007/ 075849 PCT/ US2006/ 048716 10. A nethod for
treating or preventing multiple sclerosis, said nethod
conprising admnistering to a subject suffering from
mul tigl e %h%ﬁﬁ)%' for eétn%&q%%érﬁﬁll lrMulnEté‘ s%?érbé’i@ s@fm'ﬂ@lthod
of a“conpound accor |ng or mil &
compnsuggcamfmm@t@@ subjécE pptf¢ring framempltiple sq emsgﬁdhffaawcally
ent | e 1 and at | east one
effective BF’OHBF?I %ﬁ%méo '%d af%l%g\/\?%{oobnargﬁﬁggd p are all 1, the
Fat ring 2 are
tly selected from

fluoro substituents at ring |
| ocated at a position inde
ortho to the acetam de substy t, meta to the
acetam de substituent and parg’to the acetam de

substituent, and th bstituentgat ring 3 is at a
position sel ected fr%m? o}t_ho_tcp_tée acet am de
substituent and war( he aclet anmigle substituent; and

when p is 0, and mis 1 and I's; 1, the fluoro

substituent at ring 1 is par{1 the acet am de
substituent, and the substitu X at ri ng 2 is |ocated

at a position selected from ort‘Hb to the acetanide )
substituent and pars to the acetam de substituent.

’11. A nethod for treati ng or pr eventi ng pul nonary

w5 88 Bty T TF AT | Pl o

therapeutically effective ampunt of a conpound | q
wheadpgi p\@d P TR} fajfhg fuorgepbyjrusnts At @rpgé@;xd at ring 2 are located at

PCT/ lésg&@t%rpi‘hﬁz};&xdently selected from ortho to the acetamide substituent,

meta to the acetamide substituent and para to the acetamide substituent, and

wherein

the substituent at ring 3 is at a position selected from ortho to the acetamide

substituent and para to the acetamide substituent; and

when p is 0, and m is 1 and n is 1, the fluoro substituent at ring 1 is para to the
acetamide substituent, and the substituent at ring 2 is located at a position
selected from ortho to the acetamide substituent and para to the acetamide

substituent.

11. A method for treating or preventing pulmonary hypertension, said
method comprising administering to a subject suffering from pulmonary hypertension a

therapeutically effective amount of a compound according to Formula I:
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(Fhmi2 o {F)n - NHZ / I 3 (F)p (I) wierein, m n
and p are independently selected fromO and 1 and at
woeagn7sme of m n and p is 1; when m n and PCHDS2086/048716
1, the fluoro substituents at ring 1 and at ring 2 are
| ocated at a position independently selected from
ortho to the acetam de substituent, neta to the
acet anmi de substituent and para to the acetam de
substituent, and the substitueniat ring 3 is at a
position selected fromorth he acetami de
substituent and para to the adeﬂ m de substituent; and
when p is 0, and mis 1 and 1, the fluoro
substituent at ring | |s par a |t acet am de

substi tuent, and t he titu nt r|ng 2 is located
at a position rom O t to the acetam de
substi t uent and éta the aget amM'tFe  substituent. |

12. A nmethod for treating or entlng a stroke, said

met hod conpri si ng adntnlst-\ g to a subject

suffering froma stroke or at rigk of having a stroke @

a therapeutically effective amount of a conpound
wherein,according to Formula I: > < (Fm {F)n - NHZ 6~\,

(F)p (1) wherein, m n and p are independently

5.8l &t ©dref inaspdhdaitly delasnel foml (easd 1 ané abfeashons odind npand p is 1;

is 1; 41 WO 2007/075849 PCT/ US2006/ 048716 when m n

VAl R, Rh&d plake &11 11 e ffdot»togtqasﬁtﬂéﬁtslawﬁ@t 1Sardf atrrmggz dreadehted at

at ring 2 are |located at a(£03|t|on I ndependen

sel ect esitigindspensisntly selprteh EorpRRthR oG @P?ftﬂ%“iﬁ substituent,

neta f,g.tf %ﬁ&&&eﬁ‘ﬁ‘d@ %u@étﬁ@l?'etn't WB&MQB %@Qd’e?arﬁx‘aefsﬂ&tttuent and

acet am de sU stituent, and the substituent at ring 3

i s atthe splstiteéndat sag 3ds aich pastinmoselested fomherthaclerthameptamide

substituent and para to the acetamide substituent; and

when p is 0, and m is 1 and n is 1, the fluoro substituent at ring 1 is para to the
acetamide substituent, and the substituent at ring 2 is located at a position
selected from ortho to the acetamide substituent and para to the acetamide

substituent.

12. A method for treating or preventing a stroke, said method comprising
administering to a subject suffering from a stroke or at risk of having a stroke a

therapeutically effective amount of a compound according to Formula I:

_Z /I (F)m
1

x

B <—_—>——C_<

=
N
NN
Fle M

wherein,

m, n and p are independently selected from 0 and 1 and at least one of m, n and pis 1;
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substituent and para to the acetam de substituent; and

when pis O, and mis | and nis 1, the fluoro
wGemgnTseent at ring | is para to the acetam PEI/US2006/048716

substituent, and the substituent at ring 2 is |ocated

at a position selected fromortho to the acetam de

substituent and para. to the acetam de substituent.

13. The method according to claim 12, wherein said

onmpound has_a trugture according. Far. a. bl

wEETRE Tt ey Porhe upkelyBERtl b8 Wit kilg siare located at
ar e iapdeppndedigendesl esdeted framddthartd the acmainale sibsigvent,
one of n and p.is .1, 14, The t hod accor,di fo
or'e: frethlo e dreemidd substinRatam AL 1o tePhani{ b, and
acconrgh ihstitiePat g3 td dt a pbditldR s220ibdA¥&i4%tho to the acetamide
PCT/ US2006/ 048716 F (F)n Q. NH2 .3 F (ryl) wher ei n
n i s substitperdged pag edheaeataBide Gubsiiuent 48d  The net hod
according to claim 12, said conpound having a

vatenyis O and rhist] 4l wis| lo thesflugrp grbstipnent af ring ¢4s gpga to the

acetamide substituent, and the substituent at ring 2 is located at a position

selected from ortho to the acetamide substituent and para to the acetamide

substituent.

13. The method according to claim 12, wherein said compound has a

structure according to Formula II:

(Flm
(Fa
)
4
NH,
(Flo (D)

wherein

m, n and p are independently selected from 0 and 1, and at least one of m, nand pis

1.

14. The method according to claim 13, wherein said compound has a

structure according to Formula III:

42



F FF F/\ CAN2 FCO4NH2 / I\ F F: and 43
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_ F
(F)n
O
c
: NH,
F (D
wherein

n is an integer selected from 0 and 1.

15. The method according to claim 12, said compound having a structure

that is selected from:

F
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